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WD 2005/ 097867 PCT/ 1 B2005/ 000879 1 PROCESS FOR MAKI NG
POLYESTERS 5 Field of the Invention The present

WO posdisen rel ates to novel process for preparpP@miB2005/000879
pol yesters. Such polyners mare useful in conpositions
in the coatings, adhesives, sealants, elastoners, and
phot ol i t hography fields. 10 Background Polyesters
with term nal reactive groups are widely used in
thernosetting coatings and articles. To achi eve high
crosslinking density, |ow nol ecul ar weights 15 are
preferred for such polyesters because high nol ecul ar

veights |ead tpddErby EORMAKINEPONPESTERRS: Low
nol ecul ar poly rs which
m ght not possess desirable properties, e.g., glass
A Ltion tenperatures, thermal stability, easiness
Fi A n, etc. These types of polyesters are
not suitable for applications where both reasonably

hi gh_nol ecul ar wei ghts and hi gh.crossl i nki ng
denslhs/pegsent I@uwtmrelm% teRavR) Ipéoc%ﬁéﬂr W@Bé"'ﬂ% polyesters. Such

p%grltanSEfér‘éCtds\éﬁjlcﬂ?t b&ﬂgoélf‘o Phpt %?t oSk hyadfp}eswes sealants,

esters are require ave relative
elastoawars candyghajblitbography fietgs. t her mal stability. In the
meanti nme, high contents of reactive groups in the
pol yesters are needed to achi eve a high crosslinking
Baesbilnd t 0 prevent interm xing wth photoresists. 25
I'n general, for high crosslinking to occur in
conpositions containing polyesters, polyesters

pr € dFS(SI térsh AR RARARN reh&Re! g?(ﬁlggré’r'épﬁlidew‘ @sBd niJﬁel'heF’(fwsettlng

reactive groups 1 n su ester can
cczaalsms;araupnmlstegd Tooadtieve hlgda\e@rpselmkmg dg@sltyn mvngnolecular weights

ar{%[@'ggegf?g:rﬁ{ g& glgg%}%és ?%J%Eﬁﬁ@ﬁ n{o?&ﬁ{lérv\&elght%qgéd 'toslnsufﬂment

repetive gictips. MKV ANECUIAr B8 yeSPErs/ drBZ&OEH)OGQBGIQ;onQers which might not
possess desirable properties, e.g., glass transition temperatures, thermal stability,
easiness of purification, etc. These types of polyesters are not suitable for
applications where both reasonably high molecular weights and high crosslinking
density are required. For example, when used in antireflective coatings in
photolithography, polyesters are required to have relatively high molecular weights
for high thermal stability. In the meantime, high contents of reactive groups in the
polyesters are needed to achieve a high crosslinking density to prevent intermixing

with photoresists.

In general, for high crosslinking to occur in compositions containing
polyesters, polyesters preferably have pendant reactive groups. The number of
pendant reactive groups in such a polyester can be easily adjusted to obtain desired
crosslinking properties. The number of pendant reactive groups is independent of

the molecular weight of the polyester.
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Reactive groups in polyesters suitable for

crosslinking chemstry are usually hydroxyl,
w@200b0x7867 ¢ aci d, etc. However, polyesters ar ePCDIBZadY0P0879

prepared by condensation polynerization using

nononers bearing the sane reactive groups. This

usual ly makes it very difficult to prepare high

nol ecul ar wei ght pol yesters with 5 high contents of

rea [

Coal eURRUS In FRIVCSRTS SPRBbICGH CRaRINAng chefchre usually
hydroxyt, i wng)dIGpQC@arﬁtbe Hawevere polyestarepaie mgrmplariyepared by

coB SRR R okt BRI 69 P wroups

Thig mualql mallkedmit h/etwdlﬁmuungq:néparedilglemaecmaxr weight ponesters with
licati wher e E esters neE? 0 be di sso i

higho¢$QniRRIS 0 HPﬁﬂf";‘F YOLRS e FRING QPPLTaLioNS £€-93,PQYY |q°>? ing, both

highPinoleiUtar WirRf kigh C'Uﬁferﬁé OF PEHCtivB (R BUpPS Barh @eaécﬂﬁeﬁe@ @y preparing
novel polyester preparation nethod that_ can |ead

branchrdnpelyesteey Whishyiare joarjjali sresslinked. nfigese @ﬁﬁ@Hchr@ﬁshnked
ool LS (B2 A oIt SoRePp U7 S o FoP Bhpicaions

wher® polyestars! need theheedigeolsied dh sbivientsy highly branmhedrppdydsters are
%i vents use n the end product in which the

usy tV§WP§e Hsed. Summary of the Invention 20 The
present invention relates to a process for making a

pol ﬁ_ester The process conprises reacti n%
di anhgEERNtINVeNtiongrelates 4ata H¥el polyaste @reqﬂf@%hwthod that

cofled S Tpectpe B 1 8 ISR AE rsaiid proves

Polyestats quewmed cbypthis erathddh can st Mﬂarand{/orslvr@ncmw apdfor gartially

cr %2 Brglé%c}; Wﬁgchf?gir X@i&f{){ F‘n%c{jﬁ%ﬁa&ggﬁlﬁl%\}&% used in the end

préducein Whichghépbmswrlgmws on the polyester with a
cappi ng conpound sel ected from nonohydric al cohols
and m xtures thereof optionally in the presence of a

catal yst or (B) conv&ihmass SIARE IMferdibh car boxyl groups

on the polyester to ‘WJLIy roxXyl groups by reacting the

carboxyl groups with a hydroxyl-formng conpound

Sl e a0 R R ool A By

the presence of a catalyst. W 2005/ 097867

PCT%EZpgggés%Oc%z?n?pgnseg reacting a dianhydride with a diol, optionally in the
presence of a catalyst, in a media which includes a solvent in which the polyester is
insoluble, the dianhydride and the diol being present in substantially stoichiometric
amounts. The polyester formed can be further processed by either (A) partially or
fully esterifying carboxyl groups on the polyester with a capping compound selected
from monohydric alcohols and mixtures thereof optionally in the presence of a
catalyst or (B) converting some or all carboxyl groups on the polyester to hydroxyl
groups by reacting the carboxyl groups with a hydroxyl-forming compound selected
from aromatic oxide, aliphatic oxide, alkylene carbonate and mixtures thereof

optionally in the presence of a catalyst.
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The present invention also relates to a process for

meki ng a pol yester which conprises: (i) reacting a
waole@shymssT de with a diol, optionally in the precsEmB20030M00879

a catalyst, in a nedia whixh includes a solvent in

whi ch the pol yester is insoluble, the 5 dianhydride

and the diol being present in substantially

stoichionetric amounts; (ii) separating the polyester

fromthe nedia of step (i); and (iii) partially or

full esterifying car boxly groups on the pol yester of
st e hei presant inventiaspaisa delataspouh 9’0C§§$ don makinggnpolyester which

faxdr )Créazic?ﬂpoé %l:ﬂ{ﬁ&fﬁﬁﬁ%‘%@%ﬁ%&e opAbnARE irCfR béskRAce of a

e pr es nce esent I nventi on
catdllysi meh anexia which mch.rdessa $@ventah|wtgcratimopgigsster isvinsallible, the

SR e oL Be AR e, amguns:

sepfaratihg fied Lﬁbﬁﬁes@ersﬂ’oﬁﬁﬂhe et 6h stde (Dp|a1ﬂSKlﬁr pa$t|ally or fully
|nsoluble the dianhydride and the diQ resen

|
esterifying stashex A arouRy oneihp deyaster eineigRt @) V\ﬂtﬁ? tabping Compound
se?&g@(? h;‘%drﬁﬂgﬂt% ¥fdhels éﬁd)mlitpt%s”lﬁgfei‘)f Yptidh&R in the presence
and (ii1) conv

rting some or car boxyl groups on
ofteheatplybtyest er of step (ii) to hydroxyl groups by
reacting the carboxyl groups with a hydroxyl-form ng
compound sel ected fromaromatic oxide, aliphatic

oxi dfhe pdelsyhtememwmaleetrelamdtorﬁ ptaoess fcbmmakmg a polyester which
tlonaII in the

wissh; Thoantingp AADYREse Y 3550, DPhSaaly Pohe-asesarce of a

cé§a Z%Wétn?édlé\mrﬁéh wﬁ:ﬁ]ﬂ%'asﬁﬁver(t'lh Wrﬁ&?fhé‘ﬂo@ester is msoluble the
dride with a diol, optionally in th eﬁresenceo

dnanhysmda and the dick being Bresantin smst@rd@élyast@@ ipgptri¢ @gmounts; (ii)
s%’ﬁ%&&ﬁxg {ﬂ%k}gcﬁké(ﬁélt ftbm! the! ASGRYH ﬁe?t(g,l :Fnc@I élﬁ éfmérﬂ@ §8rqie or all

present in Sb3tAn chio
caibMtg?oupmd)nzme( polyestar taf adtepy (o) td Lhiydgoxglsgemup‘sybylgeactmg the

ca BB kot i Poetard BRI homeRund aplketed £8hb Pistagle oxide.

allphxtie' bﬁﬁet 8IRVIBAE caRftinafahd sixtlrdshtBeiof 8ptiGalyfin Zhe presence of
cat al The present invention also relates to a

a patglys s for maki ng a pol yester which 30 conpri ses:
(i) reacting a dianhydride with a diol, optionally in
the presence of a catalyst, in a nmedia which includes
a soTheepresent iniention also pelatesstoea praceisadot making a pelyester which

comprises: (i) reacting a dianhydride with a diol, optionally in the presence of a
catalyst, in a media which includes a solvent in which the polyester is insoluble, the
dianhydride and the diol being present in substantially stoichiometric amounts; and
(i) partially or fully esterifying carboxyl groups on the polyester of step (i) with a‘
capping compound selected from monohydric alcohols and mixtures thereof

optionally in the presence of a catalyst.

The present invention also relates to a process for making a polyester which
comprises: (i) reacting a dianhydride with a diol, optionally in the presence of a

catalyst, in a media which includes a solvent in which the polyester is insoluble, the
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WD 2005/ 097867 PCT/ |1 B2005/ 000879 4 di anhydri de and

the diol being present in substantially stoichionetric
waemsndss7 and (i) converting sonme or all carborIB2005/000879

groups on the polyester of 4tep (i) to hydroxyl

groups by reacting the carboxyl groups with a

hydr oxyl - f orm ng conpound sel ected from aromatic

oxi de, aliphatic oxide, alkylene carbonate and

d.&ﬂﬁVdﬁHSSaﬁcm@e@& bén?ﬁirééé?ﬁl'lﬂ\ )éubﬂahheﬂlypétef&ﬁmfh@etﬂé aounts; and
cat'al yst. The present invention also rel ates

u)of:@@@%ng ésameaqzr Al carhexyl geaups on: e PPIYESIgr pﬁéteﬁ épdo hydroxyl
o, BB AR g Ko TR compus sleceo

frami aematici pkidej alipkatie, oxide yalkplene acarbonate, and mixtures thereof
p{trj xtwea t her eof under re ction conditions to react
optigRally BiRe RrTRICRA A iol, the dianhydride and
the di ol being present in substantially stoichionetric
amounts; (ii) reacting the m xture of

conding Breseny inwntionc alsgorafatesr oy gs pggq:egﬁ efor |d'8P|§'Bgt arpolyester
chlﬁrrélﬁsd‘ XI‘%E/)QWJ f)or‘hfi‘i td@‘émé?% didnPy&Rae & bict aém)éYtHydroxyl-

grou drox gr oups; d (i11) separating t
fopningmrmouhd@elesmpfrqm a)roma,bc |omi@|, alphatic oxgleg aﬂ@lemtcarbonate

oGRSl Gndd BB 850058 e i oo

the efi@iaideide farmhehdiol baagtpresenmdlmbaMtlﬁﬂy stofohieraetlici amounts;

fornul ating variou r od cts
ik gpAstng tsmpure ohdll, zsans S B Fear b argpes on the
| 0 |
PATERE BHOE the R rﬁ%"? fOpOgtd Lo oniert carboxyl  groups to

hydmyérgfpups, nd diily sepeeativg, tr@y@pb@éﬁe{dm step (")y Optionally, a
2- hept anol ,
AR Bied fo ¥ WiRlure friolBRENAD: T MPRLA e
Exanpl es of the hydroxyl form ng conpound i ncl ude
styrene oxi de ro ne, o eth Ien 5 carbo
ané Ip e PE bfggﬁs%%e?%[ﬂfé{ gr e‘h“eﬁlﬂ 82’0’" the
regéfgr’f(‘)ﬁl\égatAé}%i fuptherLsed ¥R f3ﬂﬁ§léﬂ|9§ 35r70lf§CE'r/oHB&@05/ 000879

Examples of the capping compound include methanol, ethanol, propanal,
isopropanol, 1-butanol, isobutanol, 2-methyl-2-butanol, 2-methyl-1-butanol, 3-
methyl-1-butanol, tertiary butanol, cyclopentanol, cyclohexanol, 1-hexanol, 1-
heptanol, 2-heptanol, 3-heptanol, 1-n-octanol, 2-n-octanol and the like. Examples of
the hydroxyl-forming compound include styrene oxide, propylene oxide, ethylene
carbonate and the like.

For the above processes, the dianhydride can have the formula
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11 00Owere Ais a tetravalent radical selected from
the group consisting of unsubstituted or substituted
wa@baoophetssT, unsubstituted or substituted ar onaPdCTIB2005/000879
unsubstituted or substitut®ed cycl oaliphatic,
unsubstituted or substituted heterocyclic groups and
5 conbi nations thereof. Tetraval ent radicals A can be
selected from (R30)n (R30)nl (R30)nl1 30)n Y1 (R30)n
RRO/ d -Y2 Y3 (R30)n2 Y4 where R30 is identical or
diffdfent and is selected from hydrogen, unsubstituted
substi tuted hydrocarbyl group, or hal ogen; Y1,
0Y2,AY3,0and Y4 are each independently selected from
Egafafén and unsubstituted or substituted hydrocar byl
ou n=1to 4 nl=1to6, nZ2=1to08, n3 =1
to 4; and R2@1) s selected froma direct bond, 0, CO

T e

orosulsstingedt aliphaitiny dinsubstidyted goo spibatitated iasorbstic, unsubstituted or

s 500 Bl s R b Y HAREI M ety s ana
co%QﬁﬁétQ%&ﬁéreBCT TG AGIBAS A Bartb®sBlelted fd80)n 0 O
I \ OORO and O(R30)n 0 O (R30)n OO (R30)ro

O Exanples of the dianhydride include pyronellltlc

di anhydri dg, 3, 6- , [
(Rso)n (Rao)n1

(R30)n (Rao)nt
Yq
( 30)n
age A
— Y2
DaW )
(Rao)s \ /
(Rso)n2 Y,

where Ry is identical or different and is selected from hydrogen, unsubstituted or
substituted hydrocarbyl group, or halogen; Y4, Y2, Ya, and Y4 are each independently
selected from hydrogen and unsubstituted or substituted hydrocarbyl group; n =1 to
4,n1=11t06,n2=11t08,n3 =110 4; and Ry is selected from a direct bond, O, CO,
S, COO, CH,0, CHL, CL,, CH,COO, SO,, CONH, CONL, NH, NL, OWO, OW, WO,
WOW, and W, where L is unsubstituted or substituted hydrocarbyl group and W is
unsubstituted or substituted hydrocarbylene group. Some examples of the

compound of formula include
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di phenyl pyronel litic di anhydri de,
3,6-bis(trifluoronethyl)pyronellitic dianhydride, 3, 6-
wG205097186t hyl ) pyronel [ itic di anhydri de, PCT/IB2005/000879

3, 6-diiodopyronellitic dianthydride, 3,6
di bronmopyronel litic di anhydri de,
3,6-dichloropyronellitic dianhydride, 3,3 ,4,4"-
benzophenonetetracarboxylic aci d di anhydri de,
£: 3.3 .4 benzoghenonetetracarboxyl|c aci d (Rsn
v|anhydr|oe 2,2y 3,3 benzoplﬂnone \etrac.rboxyllc
¥ @ drlde ; b ohenyltr 3 4oy

acid |anhydr|de9 2, 2" Aol
am(j%%anhydrlde bls(3”3 dlcarboxyphenyl)nethane
di anhydride, bis(2,5,6-trifluoro-3,4-

di car boxyphenyl ) net hane di anhydri de,

2, 2-hian(Best- df c snédoxdigringdside pirmbhades pyicamgiltitr | d@nhydride, 3,6-

d.mP%é%p@H%y&%%aa%dAs*@%&u@pm@mm@é kb AR, a6
Sinfi By siaellific 4 dlﬁPiWHrlHét haj |6Cduod|b9¥;tbmﬁlliﬂie) ,duanhydnde 3,6-
b| s(3, 4-di car boxy ghen )sul f one di anhydrij d

dllqrgmg)pynomellltlca, e yq:lr ,f &,@ngmlcggayrpg;@uptqcc dianhydride, 3,3',4,4'-
b z@ﬁﬁ%(r%r{e?&} f‘bo yh -1 sgapopyli dea%nﬂy&@de 2,3,3',4'-

eneoxy thallc anhydri de),
bdﬂszlo@)medietmammgyphenyla)md\l- nediaphydrides  di2:2i18/3rhengophenone

e RORUEEE DRI 45 o
.2 Q'S&flbltﬂfehsﬂl@etraba?b&yﬁc napidt fdreiyelrite; r2e%s, Bblxi)bhenylmtnadarboxyhc

d| anh dri de, 8- ht hal t et
4 g 22@ 6 6" b|phlg,nyItetra(?:rr:t(l?bog(yflc‘:‘Jl C%rcpdp l|a|n$1ygrlde bis(2,3-

dlgé *_P%“ gﬁhhﬁ gne- 1, 4, 5, rahfjdddar boxylic Ei§(20|5 6-trifluoro-3,4-

ophene- 2, 3,4, 5- tetracarboxylic¢ acid

dicarbokyphengbmethangz i nedlanWCBlder t et 22ckis Sk dicasbaxyphenyl)propane
an ride, pyr g oL
AN o oL e BB A 10 £ @itoroprovane
dlgml’ajﬂﬁhwgr I SQJIS(Q Mdlcémoﬁymimyy)lem) bdiatpydrive i ¢ (4@i-dxydiphthalic
I.an ride bi s(phth acid),, 4 a
'@Inrb)f%%j@}l de, bg,_s(é é’??'gﬁo(g&?%’hé\ﬁ %he) bi 'PBﬁY‘h&ﬂel c (33.44-
dlﬁﬁér@éﬂlféﬂgbé%béln%ox I|c dianhydride), 4,4'-[4,4'-isopropylidene-di(p-
4"-meth enedlg gwggylen bi s(phthalic

prmyl@mp&v) @Kphm@ ic\\en &0 7bgY- (&éﬂdlwbenmmbﬁmeﬁhylamme
dl%ﬁ@f(ﬁﬁgr 'ﬁ%g&@rﬁﬁ%&giﬁﬁllaﬁe YiarHyRh880%,6,7-naphthalene
teﬁaea‘rbeiylia 5 dwid et dianhythidse;| i d,258hgphthalenefetracareoxylic  acid
dlan Oy\éi?ldgr oces:i’% na;r)ﬁhafenete?racar %\)/(sllct he gcnci rmld'?l lanhydride, 2,6-
dichloronaphthalene-1,4,5,8-tetracarboxylic acid dianhydride, thiophene-2,3,4,5-
tetracarboxylic acid dianhydride, pyrazine-2,3,5,6-tetracarboxylic acid dianhydride,
pyridine-2,3,5,6-tetracarboxylic acid dianhydride, 2,3,9,10-perylene tetracarboxylic
acid dianhydride, 4,4'-(1,4-phenylene) bis(phthalic acid) dianhydride, 4,4'-(1,3-
phenylene) bis(phthalic acid) dianhydride, 4,4'-oxydi(1,4-phenylene)bis(phthalic
acid)dianhydride,  4,4'-methylenedi(1,4-phenylene)bis(phthalic  acid)dianhydride,
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5 HOB-OH (2) where B is an unsubstituted or
substi tuted hydrocarbyl ene group. Exanples of B
WO nimsoeeunsubstituted or substituted |inear OPCT/IB2005/000879
branched al kyl ene optional [%Y containing 10 one or
nore oxygen or sulfur atons, unsubstituted or
substituted aryl ene, and unsubstituted or substituted
aral kyl ene. Additional exanples include nethyl ene,

hfcfrgg |ﬁ8ﬁedl&hepﬁlaﬁﬂgdndwt4’h eBisheroxytaydtidé; 8hdHicseR{2.2.2]oct-

onob-2-nitro-1 ene,
-gnbf%%ﬁyﬁztaﬁ@ﬁﬁshwlllcadIEHQWId@ne, - CH2OCH2-

- CH2CH2 OCH2 CH2 - - CH2CH2SCH2CH2-, or
-CH2CH28CH2CH28CH2CH2-. 15 For the processes of the
pr eskeortthe abeve protessds; thie diohgah haee trexrfobpula mi xt ur e
of one or nore dianhydrides. Additionally, the diol
can be a m xture of one or nore diols. 20 The present
i nvent i orHELBLOMs a novel proces@)for nmaking
pol yesters using a dianhydride and a diol as mgjor
reactants. Wil e pol yfunctional anhydrides have been

Wﬂél%dBtIQ a?hﬁhéh %ﬂjop%@lbgﬁﬁ tedt ﬁ¥ Ll 2I‘én@rdér|8gﬂr>%;%[ OIples of B

ncr ease m) ecu wel g
inalude aingisbstitutedmrepbstitutes iresr er branched adtytrneseptionally containing

N PRI Skt i ST oy (istSfifiRg, Bt SRSt anviene, and
umBUbe Bt dﬂ@t@btlmtaﬁﬁmlkﬁlénéy Addmmmaéxﬂinplss rigciule methylene,
tgr esent invention. ét er,

VIZRRYRIOPYIENG; Myl&naa b1phee)§!n eeﬂm‘.%reeh@r bf%%g-&%g% -propylene,
2-BkdMsI-M¥t tyﬁ)n aoardpg@nlay or fuldarz@éﬁgxl fiyi ngCFECP%@ﬁHgCHg—,

gr oups on ster 30 with cappi ng comnpoun
—ChieCHe@@bla@Hmfora-@di@ﬂg&@HzﬁHmH&“rmrt| ng some or

all carboxyl groups on the polyester to hydroxyl

groups by reacting the carboxyl groups WO 2005/ 097867

PCT/ F&Zﬁ@fﬂrmw of ghenptdseat hwéntmylthé akiarihydride cpo Uneda mixture

O éf?ég?ﬁ\l‘?g 9@% néq@r Ogga rr]éF E/g;)m gl(%/éll)elérﬁ Oaf one or more

dibpsul t in either generally Ilnear pol yesters or
partially crosslinked pol yesters, depending upon the
tenperature at

The present invention provides a novel process for making polyesters using a
dianhydride and a diol as major reactants. While polyfunctional anhydrides have
been used to chain-extend hydroxyl-terminated prepolymers to increase molecular
weights, reacting a dianhydride and a diol to prepare polyesters is considered
impractical. It has surprisingly been found by the inventors that polyesters with
relatively high molecular weights can readily be prepared using the present

invention.

The polyester, made by reacting a dianhydride with a diol, can be further
processed either by (A) partially or fully esterifiying carboxyl groups on the polyester
with a capping compound in the presence of a catalyst or (B) converting some or all

carboxyl groups on the polyester to hydroxyl groups by reacting the carboxyl groups
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whi ch the hydroxyl-form ng conpound is reacted with
the polyester. Generally, if the 5 reaction

WO esup@yBsUr e i s about | ess than or equal to 808 T/IB2605/000879
resulting polyester is gerterally linear. Generally,
if the reaction tenperature is about greater than or
equal to 80C, the resulting polyester generally has
some partial crosslinking occurring. Catalysts can be

witi§ ﬁqﬂd%)@!lhﬁfﬁﬁﬁg EORpbeREt PRibessingRiree $A) aovegérieraiB) results in
Is normal’ly carried out at atnospheric pressure under

a flinean pejyestar nbEyAessiag uasiRe (B} abeve eaR fwﬂt xgither geppragy linear
oGRS, By b B S R LBy B8Rt
which ltlesahydkopylefssmmg coampdamdis eeactadiwtbbébe pptyeeter ofGengeally, if the

Il nventi on The pr t
eSSy o SB8PLIeSR 5 gl € 87 308 BRfEBpyester =
gdrieallyireees Generdliys it ties athcibo empeardture I|3)ab0titgfeateethantor equal
i nvention also relates to the use of these
t0| B0°Codhe rfgsulgagégqlxp@ters@%ne&ﬁlfy ha%éomeaeﬁﬁ'ﬁbﬁ%%ﬁ“k'”g occurring.
gfs@ béd“ﬁ@g:@@&to thb?&fcuoﬁhe process conprises

cting a dianhy wth a diol, optionally in the
presence of acatalyst |narred|a whi ch includes a

S 4 T R il Pl resur e

|n§ub§é§iatm6$d>herél HoWevenat ithe r@ﬂraaybtmmmg Thmpoahgdstsea boiling
fornmed can t her processed b

h . ] )
PGBl dosier Jhary e dastion MeMPETAtite Gk ok, aglinlils soixentyis used,

inBfRa¥ed hfdssthé BaRbearBAN compound selected  from
nmonohydri c al cohol's and m xtures thereof optionally in

the presence of a catalyst or (B) converting sone or

al | carboxyl groups iy hiffioPel iHEShintio hydr oxy!

groups by reacting with a

hydr oxyl l—for m ng conpound sel ected 30 from aromatic

OXi al i tic 0 b

o el Bbr bl e Y RIS G R yestr ana
pSIgéstby, PrepEbidARbhaPErdeésS$5d HisBioeeaaBBOS 4Rd beloer he present

present invention also relates to a process for nak
maelptmry@@@ &elatgsitethe peerpt these po[ylegste\r%gbqqqfq@gaadheswe se lant,

elght%m%f"qn'dgpﬁto%mno& ngh)fbor\txgaél ighgl Iy in the presence of

I ncl udes a solvent in
whi ch the pol yester is insoluble, the

The process comprises reacting a dianhydride with a diol, optionally in the
presence of a catalyst, in a media which includes a solvent in which the polyester is
insoluble, the dianhydride and the diol being present in substantially stoichiometric
amounts. The polyester formed can be further processed by either (A) partially or
fully esterifying carboxyl groups on the polyester with a capping compound selected
from monohydric alcohols and mixtures thereof optionally in the presence of a
catalyst or (B) converting some or all carboxyl groups on the polyester to hydroxyl
groups by reacting the carboxyl groups with a hydroxyl-forming compound selected
from aromatic oxide, aliphatic oxide, alkylene carbonate and mixtures thereof

optionally in the presence of a catalyst.
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5 di anhydride and the diol being present in
substantially stoichionmetric anmounts; (ii) separating
wo bespoisgest er fromthe nmedia of step (i); andp€1/iB2)05/000879
partially or fully esterifying carboxyl groups on the
pol yester of step (ii) with a capping conpound
sel ected from nonohydric al cohols and m xtures thereof
optionally in the presence of a catalyst. 10 The
present invention also relates to a process for making
a polyester which conprises: (i) reacting
di afrhymres@tmemﬂancﬁlm fe'é‘ﬁﬁ tg @aPﬂ°99$$1foH@a'ﬁF‘9§elP@)§e$de which

S [ d
cofy 57 fapla B, FEFL L il 255t W e of o
catahystdinad meeianghppheiselntes a solNent amwhidh lynesmby"esherdﬁemsohdale the

o GBS b b 4% SBRE S, SR SO pmouns
seﬁéfdﬁﬁgyihegb@%@te@nfrbrhetﬂwwwiéecbf Qfep81(|¢pa(1dl Jiii)t partially or fully

droxyl groups by reacting the _carboxyl u th
esaermyag SRIPOYb FFRURS %ﬁ'@wﬁ’g@@réﬁt%@ it 9599'89 compound

se%é@fronﬂbﬁﬂﬂﬁ& ifc AEbAGs zﬂc/ikr%b@u%s (iﬁérl%f‘ébﬁoﬁél@ |n the presence

m Xt ur es ereo opt 1 onal In the presence of

of axtatdlysit . 20 The present invention also relates to a
process for nmaeking a polyester which conprises: (i)
reacting a dianhydride with a diol, optionally in the

pr eTeeqReséntdnvaraionl aisé relates do rephosesd farimaking wdpslyester which
sol vent dn whi.ch tg'a&RW steb IS |nso ubl e,

cogPsisagdr (ateaghed @&, %Pé%ﬁ? ignally’in tpne presence of a

ca%hl{fs‘it A hitddiy W‘Hd'h' inBluBES &l ddtveHT iy Which ﬂ‘\@ thotyesteér is lnsoluble the
ially or gesterlf yi ng carbox roups on the
¢

dl@fmyylade @ndothesd'@b ing presentan sw@tﬁnilg y;é @mmmetrlc amounts; (ii)

s e BTN o o 4 2 LS et b o
ca'rhsrlxa@rhgc::ps\:ﬁa gtﬁeeﬂadyisget :)If :;ée;r Gigets hy«inoxyllagrau@saby reacting the
caffenth Stinsenih o hidgwi oG, cortbgyf RSeRER Pomepromagie oxide.

allﬁhaﬁ‘@b)ﬁhé{ Sdlkg{léﬁe éaﬂﬂibﬁbﬂe MY @ikktires Ithistesf aptidHang i tHepresence of
whi ch the polyester is insoluble, the WD 2005/ 097867

a ¢atalysB2005/ 000879 10 dianhydride and the diol being
present in substantially stoichionetric anounts; and

The present invention also relates to a process for making a polyester which
comprises: (i) reacting a dianhydride with a diol, optionally in the presence of a
catalyst, in a media which includes a solvent in which the polyester is insoluble, the
dianhydride and the diol being present in substantially stoichiometric amounts; and
(i) partially or fully esterifying carboxyl groups on the polyester of step (i) with a
capping compound selected from monohydric alcohols and mixtures thereof

optionally in the presence of a catalyst.

The present invention also relates to a process for making a polyester which
comprises: (i) reacting a dianhydride with a diol, optionally in the presence of a

catalyst, in a media which includes a solvent in which the polyester is insoluble, the
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(ii) converting sone or all carboxyl groups on the

pol yester of step (i) to hydroxyl groups by reacting
wo b@sogmsboxyl groups with a hydroxyl -form ng cepOpmB20e5/000879

selected fromaromatic oxildle, aliphatic oxide,

al kyl ene carbonate and mi xtures thereof 5 optionally

in the presence of a catalyst. The present invention

also relates to a process for making a pol yester
diasioydridesanythehdiob beipg préserttiin subsiantjaliyogieiahiametric amounts; and

~di anhydr i d di ol d ] -

0 S, B T A 4, ST B0 oy

groBh& By aBactiy ihengirBoxyl Graups witk aunyesoxyioreting cogound selected
d[;el de wit.h the

|

reacfion conditions to react the di anh .
o afomatien ox§earlpIRIGEdR AIEDEOPABEIAL (s GHRUSE thereof

,optfoﬁgﬁinm%b ré%%rk%%f%aqﬂi%ﬂi c amounts; (ii) reacting

xture undeif conditions to react carboxyl
groups on the polyester with the hydroxyl-formng

conpound_t g, C: b h
gro eg ;pr%%egmt ( |?|P¥r§nfotg\e %gs:oa? %ﬁﬁ{gﬁastg F]d; %Bz’fé%ss tS ew; %ﬁng t g ppolyester
corhplising @ stps! ofy, (ilamixisy tagethersa dianhydédeda etiolt end ehydroxyl-

m xture prior tq e ii)..ln.the.abave proc
forming e dﬁl%gé b’pﬁbérlﬁ;n%@élct% g@ﬁ%&\g‘t %ygdé),r%@ﬁeecarbonate,
and BRgLi3NhERDr anaddrdadtibh eondifiens ioveher thel dianmgiridenvitiuthe diol,

products. 20 Exanpl es of the capping corpound .incl ude )
thendianaydside @nch ool BRiSaprGEeNt SSSRIRIY Stalchigmeiy amounts:

oy i t - 2= . - t n -

o ERRE R LA ) G B b bt glocos on e

polgystepheitarthk, hfdrokghdaring tompepndntsl ,copvadpeaiexyl groups to
- hept anol , 1-n-.qctanol. 2-n-QC l:hke .

Y RAER BLPSF aPlcli carging 3P el S, B8, S e Optionaly.

catdly4f EA1EbOKdEEd tdthenilxere peist ttestept(itly| ene 25 carbonate

and the like. For the above processes, the dianhydride
can have the fornmula WO 2005/ 097867 PCT/1B2005/ 000879

11 anhP agbe ?roc?s ef HeUOPR& polyester E&n ba\tRéreBéparated from the
radi cal” sel ecte Promthe group”consi sting of
reaction lnsddia anhd durther used in formulating various products.

Examples of the capping compound include methanol, ethanol, propanol,
isopropanol, 1-butanol, isobutanol, 2-methyl-2-butanol, 2-methyl-1-butanol, 3-
methyl-1-butanol, tertiary butanol, cyclopentanol, cyclohexanol, 1-hexanol, 1-
heptanol, 2-heptanol, 3-heptanol, 1-n-octanol, 2-n-octanol and the like. Examples of
the hydroxyl-forming compound include styrene oxide, propylene oxide, ethylene

carbonate and the like.

For the above processes, the dianhydride can have the formula



or substituted aliphatic, unsubstituted or substituted
aromatic, unsubstituted or substituted
wa@ymsogdssphat i ¢, unsubstituted or substituted PCT/IB2005/000879
het erocyclic groups and 51tonbi nations thereof.
Tetraval ent radical A can be selected from (R30)n
(R30)n1 (R30)nl ( 30)n Y1 (R30)n R20/ 1 Y2 Y3
(R30)r0 (R30)n2 Y4 where R30 is identical or
g ffgrent and is selected from hydrogen, unsubstituted
O substituted hydrocarbyl group, or hal ogen; Y1,
, , and Y4 are each independently selected from
O_hydrogén and unsubstituted or substituted hydrocar byl
oSﬁ?@n =1to 4 nl=1to6, nZ=11to8 n3 =1
0 and R20 is selected froma direct bond, 0, CO
. CH2@1) CHL, CL2, CH2COO, S2, CONH, CONL, NH,

bl 5 Y ol B SRt B b BB Lo

or gnﬁsmatedt atlmhtm; lirrfmmlmmdewrgwt;su?ﬂe@ya}uenmtlglr amgubstituted or
one exa s, of the caonmpound of for i ncl ude WO
SULR PG SIPAIBESG, LOBBSROBRGT oo SUbeteSS Belgloputlls digups and
cor%lﬁafi?)ﬁ% fRefedR2 FetrabalenfRadiRAP NtaR K $éféatba ffany (R30) r 8
O Exanpl es of the dianhydride include pyronellitic

di anhydri de, 3,6- diphenyl pyronellitic dianhydride,
3,6-bis(trifluoromethyl)pyronellitic dianhydride

(Raokn (iao) . (Rag)n (Rao)nt
(Rao)n
. - — -
», INE
(Rso)rﬁ \ /
(Rao)nz v

4

where Rgg is identical or different and is selected from hydrogen, unsubstituted or
10  substituted hydrocarbyl group, or halogen; Y4, Y2, Y3, and Y4 are each independently
selected from hydrogen and unsubstituted or substituted hydrocarbyl group; n =1 to
4,n1=1t06,n2=1108, n3=11to4; and Ry is selected from a direct bond, O, CO,
S, COO, CH,0, CHL, CLp, CH,COO, SO,, CONH, CONL, NH, NL, OWO, OW, WO,
WOW, and W, where L is unsubstituted or substituted hydrocarbyl group and W is
15 unsubstituted or substituted hydrocarbylene group. Some examples of the

compound of formula include
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5 bis(nmethyl) pyronellitic dianhydride,
3, 6-dii odopyronellitic dianhydride, 3,6
waledososmspyronel | i tic di anhydri de, PCT/IB2005/000879
3, 6-dichl oropyronel litic dianhydride, 3,3 ,4,4" -
benzophenonet etracarboxylic acid di anhydri de,
2,3,3 ,4" - benzophenonetetracarboxylic acid
di anhydride, 2,2', 3,3 -benzophenone tetracarboxylic
aC|d di a ydrlde 3,3 ,4,4"-Di henyltetracarbg%yllc
10 2,3,3' 4 @

odl anhydri de, bi®(2,5,85- trlfluo®o 3, 40 di car boxyph

met iRk dlanhydr|de " (Raoln
2, 2-bi s(3, 4-di car boxyphenyl ) propane di anhydri de,

2, 2-bi s(3, 4-di car boxyphenyl )-1, 1,1, 3, 3, 3- hexaf | uoropro
pangExdrppléisandty dthied ediabhyiridies - idbh‘.ldebcpwminemyb) afidrenydride, 3,6-

diphpay By 1o is iRy PP UMD SR RYTogieTitc diannydride, 3.6-
b.sgi% §W|)6¥A>m nﬁicgh%faﬁr?ah&@net@ém@dﬁ bliic  dianhydride, 3,6

|de -|sopropyI| ene-di (p-
dlqmgqpyr@nmﬂ;ty) ]cbargn idRal B6- @ﬁhlpmpymellltlc dianhydride, 3,3',4,4'-

enyl t hyl hydri de, T
ooy aMAAHEIRTETY ). M g gy | 025
berzzcﬁ)r&nﬁnetgp’abmmylm 20 acitr acalidnhwgride, aci 212' 33' benzophenone
, 2.5, 06-
sl 4o deaniogid 8 R SREATHASAEARIH boFghyarce
2,3?34U$i¥ﬂéhﬂ@tra8ar@0xyhc acid dlanhydrlde 2,233 blphenyltetracarboxyllc
di chl or onapht hal ene- 1, 4,5, 8-tetracar boxyl ic acid

acidi adiaphydrigde, (2 &HedHhenyitetracarbpyylicacafifoxgipnydiideg bis(2,3-
- i 2,3.& b |
SIS, 7, S pHETE 000 S tros
dmd'rtamdypgemg)metaaﬁe 9, 1d|ambqu<m1e t &, 2-his{Bd Bedigarboxyghenyl)propane
ride I bi h ' j
SR | 0o 4 Sk LG SRRy ) 5L S8 orpane
dlaﬁh%ﬂ’k}’&f l des (44-’H|ca?l>fd>dﬁphénﬁl)élh@tﬂy| Qﬁﬂ'@fdﬁd@ht h@ll,4' @xydiphthalic

aci d) di anhy

dlamhxdﬂql@t hy| eh'é(ﬁ t-dicarbmerheavisuieae pht h&fanhydride (3,344
dlpﬁ%ﬁ?l)sgﬁ@r{mé{ a‘i‘ﬁ%xgyp 2009 a%%}&ﬁ&e)PCT/ | Eaﬁﬁg ‘0885t 68ylideAe-di(p-

0 U|none di anh noxy
phdm)delhgqublbs(ptahdldm @leﬂFlg) 2. m]\b(@m dlcarboxyphenyl) -N-methylamine

e8¢ e Bal SRGAR e R Yo o fnaptinaiene
tetracarboxylic acid dianhydride, 1,2,5,6-naphthalene-tetracarboxylic  acid
dianhydride, 1,4,5,8-naphthalenetetracarboxylic acid dianhydride, 2,6-
dichloronaphthalene-1,4,5,8-tetracarboxylic acid dianhydride, thiophene-2,3,4,5-
tetracarboxylic acid dianhydride, pyrazine-2,3,5,6-tetracarboxylic acid dianhydride,
pyridine-2,3,5,6-tetracarboxylic acid dianhydride, 2,3,9,10-perylene tetracarboxylic
acid dianhydride, 4,4'-(1,4-phenylene) bis(phthalic acid) dianhydride, 4,4'-(1,3-
phenylene) bis(phthalic acid) dianhydride, 4,4'-oxydi(1,4-phenylene)bis(phthalic
acid)dianhydride,  4,4-methylenedi(1,4-phenylene)bis(phthalic  acid)dianhydride,
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HO B-OH (2) where B is an unsubstituted or substituted

hydr ocar byl ene group. Exanples of B include
wapesbsisst ut ed or substituted |inear or branched/iB2005/000879

al kyl ene optionally containdng 10 one or nore oxygen

or sulfur atoms, unsubstituted or substituted aryl ene,

and unsubstituted or substituted aral kyl ene.

Addi ti onal exanpl es include nethylene, ethylene,
hy@%@ﬂ%bﬁ@%etf@?%&rﬁﬁ@ndé @heﬁ%heﬂ@)&f &hhMy&HR, and bicyclo[2.2.2]oct-
7-eher? a;ﬁﬁ-zetmamnxync Gtaphm@weene - CH2OCH2-

- CH2CH2OCH2CH2- - -, - CH2CH2SCH2CH2-, or

-CH2CH28CH2CH28CH2CH2-. 15 For the processes of the

pr eBemntheiaboea prasesséd ehe idiotlopd hiade thsaforimalaa m xt ur e

of one or nore dianhydrides. Additionally, the diol

can be a m xture of one or nore diols. 20 The present

i nvent i ogopppides a novel procegy for neking

pol yesters using a dianhydride and a diol as mgjor

r eact ants Wi | e pol yfunctional anhydrides have been
w8 fePart Dbt e o MRS WA CORRE, | ERiRples of B
mc&rdda msﬂ:bsintutecd @ sbatitteubliness tog sanchedaalisyl e eﬂtlonally containing

ractical. It has sur r| sin n, foun
ong e ke Sivoad o Rt BB, Wik ubsEEY, of ibsthindd Brytene, and
unStstititb@ orButHitiRed %?alk?l%dé' yAaambh@lpamﬁpwsl mguuUbemethylene
present invention. The ester, reacti

etfwi%ymnymempﬂwl@edﬂ d?he"é’la Srathylane h%'PrO’B? 2autiQda® propylene,
2-titbinldes- n@fh)fﬁ) 3-§ ;{yleﬂé y or %H%oeﬁtzﬁr' fiyi a@:wmggyoﬁzcm—,

groups on estér 30 wit cappi ng conpoun
—COHhEHBEsAte—obr -aCHaCHESSH0H$GHCldnv.er t i ng some or

all carboxyl groups on the polyester to hydroxyl

groups by reacting the carboxyl groups WO 2005/ 097867

PCT FoPR050088:6%f thd prédent inventonxye-diamtyidide can be a mixture

onpound. Processi ng under above nerally results
of PRe o8 AT ATHEIges  AdatiBab s A GARER 4 BJXUEbTGous Ar more
didi€sult in either generally linear polyesters or
partially crosslinked pol yesters, depending upon the
tenperature at which the hydroxyl-form ng conpound is

r ea‘fh& ?)rggetnli] irﬁ)&ﬁti&? byo%Je%ra ng'%] %rrgéels\é fof fna'krh% polyesters using a

dianhydride and a diol as major reactants. While polyfunctional anhydrides have
been used to chain-extend hydroxyl-terminated prepolymers to increase molecular
weights, reacting a dianhydride and a diol to prepare polyesters is considered
impractical. It has surprisingly been found by the inventors that polyesters with
relatively high molecular weights can readily be prepared using the present

invention.

The polyester, made by reacting a dianhydride with a diol, can be further
processed either by (A) partially or fully esterifiying carboxyl groups on the polyester
with a capping compound in the presence of a catalyst or (B) converting some or all

carboxyl groups on the polyester to hydroxyl groups by reacting the carboxyl groups



5 reaction tenperature is about |ess than or equal to
80C, the resulting polyester is generally |inear.
wa@eovengdsby, if the reaction tenperature i s aboRtT/IB2005/000879
greater than or equal to 8®C, the resulting pol yester
general ly has sone partial crosslinking occurring.
Cat al ysts can be used to enhance the reaction. 10
Processing under (B) is normally carried out at

with BOSRISXI-forRiiRg SbmPold e Prodddeirig mrql\;rasmgenerauy results in
However, i f the hydroxyl-form ng conpound ha

apear Reyeysr- nProcRseing: dnger Rk apempaaﬁewhwb?'m%@n&rﬂi'v linear

p@geﬁg bt %@ﬂ‘gﬂ?%ﬁé’éﬁh L3 rogeéggggﬁéﬂﬁﬁ& él%nhyg @nfffature at
whizh thawdtdxgl -foomingl @m@tmd@smeamecywﬂhmwe)ppmstam éirememlly, if the
t et |
s rdihdn SRR Mol s bt S SELA] DO LB LGB povester s
géﬁ@ruhy%gmétal: ber?ralw bshdl,' teﬁﬁﬁdn wmﬁéﬁatlge isl abuthtggreaﬂet étan or equal
or supstitute oal | at tit
(OB V6t SN NET 8 rgqrebbyagi‘%?‘neiaésf &o%5ljaking occurting.
C%Bag%ﬁé’gan petusad 36 BRhancdheabadlignan be sel ect ed fromwo
005/ 097867 PCI/ | B2005/ 000879 15 R30)n (R30)n1

(R3O)N1 ( 30)n Y1 (R30)n RO/ I Y2 Y3 30)rl3
10 ( moﬁfb%egé‘ing under (B) is normally carried out at atmospheric pressure under

inert gas atmosphere. However, if the hydroxyl-forming compound has a boiling
point lower than the reaction temperature and no additional solvent is used,

increased pressure can be used.

15 For the above processes, the dianhydride can have the formula
O O
O
Yy
O O

(1)

where

20 A is a tetravalent radical selected from the group consisting of unsubstituted or
substituted aliphatic, unsubstituted or substituted aromatic, unsubstituted or
substituted cycloaliphatic, unsubstituted or substituted heterocyclic groups and

combinations thereof. Tetravalent radical A can be selected from



where R30 is identical or different and is selected

from hydrogen, unsubstituted or substituted
whyasoemsbyl group, or hal ogen; Y1, Y2, Y3, aneCiViB2a65000879

each i ndependently 5 sel ectigd from hydrogen and

unsubstituted or substituted hydrocarbyl group; n =1

to 4, nl =1to6, n2=1to8 n3 =1to 4, and R20

is selected froma direct bond, 0, CO S, COO CH2Q

Q\H, CONL, NH, /NL, OND, Oy

O (R30)n 0 0 (R30)nNn O
(ﬁ@@%rfl O Exa-oles of the di gmpydride include (Rao)nt
pyronmellitic dléﬂhydr|de 3,6 15 di phenyl pyronel litic
di anhydride, 3,6-bis(trifluoronethyl)pyronellitic Y,
di anhydri de , 6- bls(nethyl)«y&pnellitic di anhydri d¢,

I
jo [

_Ya

oenzophenonetetracarboxaﬁkﬁ acid \\\\////

di anhydri 2,2',3,3 -benzophenone tetracarboxylic
acid dlanhy%rlde 3,3 ,4,4" -bi phenyl tetracarboxylic Y,
aci d di anhydri de, 2,3,3‘4‘-biphenyltetracarboxylic
acid di anhydride, 2,2',3,3'-biphenyltetracarboxylic 5

whmied%géi laridwrdrc'atier diffe2énttard rsbisepibem;tlfrcﬂn rreyclaodeay Wnsubstituted or

sliARCarbyCirotl, d Tidloads ot s 4 A1 S4PERE9RRERyPgndently

5 séi@?té@ﬂ@n‘ﬂhfﬁmyéﬁ hAE unsubstltuted or subst|tuted hydrocarbyl group; n=1to
bi s(3,4-di car boxyphenyl ) propane di anh

ydr
4 znz= bite 6302 =t 108,585 e dy Bhd Baalqseéeqe@fwekaﬁreetr%ww CO,

S 00 A DI G2 SHRI00, 3 O AORR Ry owo, ow. wo,

WIOW ( andLWh whentmokysabasgbs)nwed mncsubsmntemmydrecarbyl group and W is

'&%Qﬁwy d’é) suﬁ&iu%ﬁi%x&%ggt@&ﬁ%%cargﬁgg%?rps examples of the

10 compound of formula include

(Rao)n
(Rso)n (Rso)n (R3°)’e

Examples of the dianhydride include pyromellitic dianhydride, 3,6-
15 diphenylpyromellitic dianhydride, 3,6-bis(trifluoromethyl)pyromellitic dianhydride, 3,6-
bis(methyl)pyromellitic dianhydride, 3,6-diiodopyromeliitic dianhydride, 3,6-
dibromopyromellitic dianhydride, 3,6-dichloropyromeliitic dianhydride, 3,3',4,4'-
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phenyl eneoxy) ] bi s(pht hal i c anhydri de),

N, N- (3, 4- di car boxyphenyl ) - N- net hyl am ne di anhydri de,
whe@s89%6ti car boxyphenyl ) di et hyl si | ane di anhydp@TE2005/000879

2, 3,6, 7-napht hal ene tetraagarboxylic acid di anhydride,

1, 2,5, 6- napht hal ene-tetracarboxylic acid 15

di anhydride, 1, 4,5, 8-naphthal enetetracarboxylic acid

di anhydri de, 2,6 dichloro naphthal ene-

b&mﬂpﬁeﬁoﬁ&éﬁm&@mwabm dighiiydiidend oy iade,

thloghene 2, tetracarboxyllc aci d di anhydri de,

beszon err\@rlezetsa@r@oxy@@ peidiaphxdride, 3.3, %Parﬁ#gpa\ene@e
e ack Be it S8 A0t s BN B aapnycrce
2, 3 ' -quemybeteaqarmw]nc lacsi(qmmhwnde a21,3)8"-tiphanyitatiagarboxylic
al

acid Qianpupis 2.4 S5 RSt SRR i Grbiysride.piste.o
dlaamdk@bmmly fetitime dlaﬂhydﬂ‘dthbQ 5,6-trifluoro-3,4-
N R ) R VA
dlghﬁsfﬂ?ﬁb‘ér 2%15@5"4%9:%96’&& Eé’nﬁ) 7} 10F33 3 hexafluoro ropane

tetraca di anh For the
duabfawmqer bl@é’isé@@carbwmeoyl eiber dianfay |d§ (ﬂdrmy@lphthallc

oATRAAER S AP 74 1 =
d|phemfb@tliohuteaﬁcalboaylhsdla?mwdiel) i 414, Disdprapyidlede-di(p-
ene nt ai.n .
S B A NI e B ams
dléﬁﬁlyd?@ezﬁgﬁi @%Yc?aﬁﬂoméhﬁ%ﬂ&ﬁ&@ﬂ% 8|aanriHé9 P b it ndptthalene

or substituted aral Kyl ene. Additional exanples i ncl ude

tetracarppuylie, acid diaphydide, 15 pifrranhthaleng tetracarboxylic acid
.- | ;
dF RN 3 oSNl R A oD e
dieIbTidpbXbidbarid2 1,4, 5,8 QR PAARDIYH ClelRid, dianhydride, thiophene-2,3,4,5-
- CH2 CHCH2 S -. 5 F
el AERDREY I A SRRy e PATaZiTR A 56 TR OSSR iR acld fianhycride,
ﬁfdm&le 35, 610t sctbaxy/ng %ldﬂ@anhymmet 2,@,@,*1 béperjiléﬁe cbt:dcarboxync

can eamxture of one or nmor

a%@ Aiankydride; k4 Hd 4- a'nwleﬂea .b&(pmnehq ?@db%UHYd”qeef‘é’r 41.3-
ngr?'l‘ﬁgp %’rﬁth&ﬁc Qé'd ﬁﬁ]l}g}f%' qer Qgﬁ‘n 104 pﬁ@ﬁﬁbné)blﬁﬂl‘ﬁhahc

tween a out 90'to a
acnd dlanhydrlde 4 ,4'-methylenedi(1,4- phenylene)bls(phthallc acid)dianhydride,

hydroquinonediether dianhydride, 4,4’-biphenoxy dianhydride, and bicyclo[2.2.2]oct-
7-ene-2,3,5,6-tetracarboxylic dianhydride.

For the above processes, the diol can have the formula
HO—-B—OH (2)
where B is an unsubstituted or substituted hydrocarbylene group. Examples of B

include unsubstituted or substituted linear or branched alkylene optionally containing

one or more oxygen or sulfur atoms, unsubstituted or substituted arylene, and
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Typically, a slight excess of either dianhydride or

di ol can be used in order to control nolecul ar
wowioght78615 As used herein, the term "hydrocarbgt/B2005/000879

group” is used in its ordinary sense, whichis

wel | -known to those skilled in the art, as a unival ent

group fornmed by renoving one hydrogen atomfroma

noi ety having a predom nantly hydrocarbon character.

urstBSRLRY GHsuBYURLPERIKYI e URRitiotal éﬁarﬁaiésbﬁclude methylene,
unsubstituted or substituted, include:

ethMJem@duonyiﬂn@,erdgne,t‘halneraﬂ-é 2- -athyiang: Zcbr9@0<(;,2-)r"tr;9-i<§’orpropylene
I I kyl ,
ycI oaI étrqg g‘m@m‘. 'c, 12 ﬁél— fzéﬁlzéHaO%bP@—, Y
—@Hé@ﬁﬁ@ﬁﬁﬂ@ﬁtark&ﬁk@@HWﬁ%ﬁﬁu—t uents, as well

as cyclic substituents wherein the ring is conpl eted
t hrough anot her portion of the nolecule (e.g., two

SUb¥Hor theeplotes SEChitRE pfréﬁdﬁt iilfﬂ'eii’u’c'iortilI the Yﬁdnf’@df aslcamb} a mixture
nonocyclic _or pol ycycl yl ene,

of @nawm@rﬁ@la@y&ﬂﬂ%s A@Jﬂltlomla/ me@yeﬁ ge @;IB!XB&P of Pe@ @r more

digkoup can have from4 to 50 carbon atons, and include
such as, for exanple, cyclopentylene and cycl ohexyl ene
groups, and the polycyclic cycloal kyl ene group can

P 2\( %@% @erte% ggléti:ﬁ?%@oaqg %ﬁgﬁgﬁ%%grﬁ %éﬁ&e &fefd'to Adlar ratios of

d.f}ﬂfydﬁdawucfm@f, abdanantaﬁde ner7a'39 ng/atwmgto a?etuteo .9dndb about 1.20.
ri amant yl ene. PCT/ | B2005/ 000879
VDI S5V oRESPL IS ARTOR o HiFL CHB RELYER TR Clfay to control

mﬂ%lf:%lﬁﬁ eg(h tgroups such as, for exanple, phenylene,
napht ne, bi phenyl -4, 4'-diy|, bi phenyl - 3, 3' -di yl,
and b| phenyl 3,4"-diyl groups. 5 Aryl refers to an

unsg&sﬁ [J%%(g ﬁg?ﬁ{ﬁ nﬁlte' t‘énﬁ%ﬁ&{o\g‘ér vt é)%l?d"‘gs setjrlﬂrﬂs oFo‘i%aW sense,

car aving a si
wlﬁi_omdenﬁadknidmed)thosm@kllleddnl trnel ad,eas zbuml\mlemtrgmup formed by

reb{%{gﬁ%p%%@ﬂggogren%@ﬁg from ghen lslfqgj |a pﬁec‘%q{pmptly hydrocarbon
charadiey| E&Qm%le%o ‘i ARdrbeagNtghé s, JWRiERS cahObér Bhdubstituted or

refers to an al kyl group containing an aryl group. It
substitited dnaheda:bon group having both aromatic and
al i phatic structures, that is, a hydrocarbon group in

(1) hydrocarbon groups, that are, aliphatic (e.g., alkyl, alkylenyl or alkenyl),
alicyclic (e.g., cycloalkyl, cycloalkenyl), aromatic, aliphatic-, and alicyclic-substituted
aromatic substituents, as well as cyclic substituents wherein the ring is completed
through another portion of the molecule (e.g., two substituents together form an
alicyclic radical); monocyclic or polycyclic alkylene, arylene, aralkylene. Examples of
the monocyclic cycloalkylene group can have from 4 to 50 carbon atoms, and
include such as, for example, cyclopentylene and cyclohexylene groups, and the
polycyclic cycloalkylene group can have from 5 to 50 carbon atoms and include such
as, for example, 7-oxabicyclo[2,2,1]heptylene, norbornylene, adamantylene,

diamantylene, and triamantylene.
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whi ch an al kyl hydrogen atomis substituted by an aryl

group, for exanple, tolyl, benzyl, phenethyl and
wmapsoyrigbmet hyl groups. 15 (2) hydrocar bon gr oRPQBEIR2068000879

contain atons other than casbon and hydrogen but are

predom nantly hydrocarbon. in nature, where exanples

of other atonms are sulfur, oxygen or nitrogen, which

may be present alone (such as thio or ether) or as

f uncax s bf hsagAsne lgedsummcmbeﬁono‘@btv@éud p@@b@(ﬂi&)droups such
Subst)

etc. i tuted hydrocarbon zgﬁou ps,

a%dgsexamem si’h@BM'?aﬁnPﬁ@htHWﬁnehP'cmhsaﬂr rdigl mmer\xhﬁ@hdlyl and
b|% a}ﬁgfgﬁﬁsm f this invention, do not alter the

m na ydrocar bon substituent (e.g., hal ogen,
hydr oxy, al koxy, mercapto, al kyl nercapto, nitro,

t hat 476 B A il fomafic SafhvRl; g o from 6 to 50
cab@l arsma habivg by singleaimp or afuitiple condensedt Gnﬁsed) ming tanalfinclude,
this invention, contain ot her t han cart)gmg ah[ %
blBr apanat olimiedi 1 dehpeauePlss RhEWhn talvhbn@imethylphenyl, 2.4,6-
trilRRIS n@%@mabst A, Uehr§Haddio, 1 ocasmaﬂfbxyahmm@%u sand

enco uents as pyridyl, furyl, thlenyl and

i mdazolyl. In general, no nore than two, preferably

no e y (0] I i

v Tl A0 0 SR ERAARECH SRS e Hbbrocarton

grBOﬁ_%’aOF\Z;&ﬁih Ilqaﬁ:‘érmhﬁilalﬁﬂldllﬁﬁﬁﬁﬁstnmufg;dm? tayhydyocarbon group in
t ypi ca there w . r r
wiikBai plidh oS om, Soe JRuRagE B 60 G IEame f gramele, toiy,

behel, PRBhENYI SRPHESHtAYIM tddodt ed or unsubstituted
Imeg,r or k,5 braﬁ@he% aelﬁwg%atllwg (C1_50) al kyl group,

substituted or unsubstituted |inear or branched

al i ﬁggﬁmy{grgﬁcgﬁfyqﬁfﬁ P§¥I|1£”c§)n%l Légortnﬁlgiﬁéﬂ ﬁ(éhe&r%n and hydrogen

uns branc
buat! arpmdom(rﬁhtlﬁmydgmanlppn subature uwhelreoexamplebmﬁotheredtoms are
cI oal k

bst it ut d benzyl
sulf. 85 51 e Patrasr RSt B e e, o (LR s B apgr or as
fuﬁwdrfaahmalg%@esuch@ts%s@ar Yarboy,aavserestyt . cyclic
| act one, benzyl, substituted 10 benzyl, hydroxy al kyl ,

hydroxyalkoxyl alkoxy al kyl , alkoxyaryl al kyl aryl ,

al k o gt GY.CLQ8dtdénts containi ;

het e(@%;asru)t/) ni t r fc&%{b"ﬁrﬁg ogﬁye/llh %kyﬁll%mhden sa?ckny?lmng non
hmmbomgmps uwbicht hertmf context of this invention, do not alter the
predominantly hydrocarbon substituent (e.g., halogen, hydroxy, alkoxy, mercapto,

alkylmercapto, nitro, nitroso, and sulfoxy);

(4) hetero substituents, that is, substituents which, while having a
predominantly hydrocarbon character, in the context of this invention, contain other
than carbon in a ring or chain otherwise composed of carbon atoms. Heteroatoms
include sulfur, oxygen, nitrogen, and encompass substituents as pyridyl, furyl, thienyl
and imidazolyl. In general, no more than two, preferably no more than one, non-
hydrocarbon substituent will be present for every ten carbon atoms in the



10

15

20

25

30

When Z is hydrocarbyl group, exanples include alkyl,

cycl oal kyl, substituted 15 cycl oal kyl, oxocycl ohexyl,
w@ymsiegrsbact one, benzyl, substituted benzyl, hydr/mBey0s/000879

al kyl, hydroxyal koxyl, al koxy al kyl, al koxyaryl,

al kyl aryl, al kenyl, substituted aryl, hetero

cycl oal kyl, heteroaryl, nitro, hal ogen, hal oal kyl,

ammoni um al kyl amoni um - (CH2) 20H,
hydr@é%?y) %%myﬁbhuy, (t@&&ﬁhﬂbb% hsheryardearboh $0Pstitasnts in the

m xtures t hereof used herein, hydrocarbylene

hY@K§GHW1§mNPd|vaIent group formed by renmoving two

hydrogen atonms from a noi ety having a predom nantly

hydr ocarbon character, the free valences of which are

not Esaugup@sdoii hydrodaibyl @roupsdare-snbsfitated| e, unsubstituted linear or

br#q%gﬁ @ﬁBR {&’S 5§| q‘j@;ﬁ ol up,lsg@&w% rﬁLn%ugglIgu éo‘ﬂrfe%g of Branched

ahﬁ’@lmtﬁ%o ik WEreee tgrbgy, tSubbtiucs amuhs!dbstlimédalméérmnhrmhed thio-

allqym:g\@b glﬁhaill\n%g ?§1u5tob lh Ig{gl.{pat Igggstttgt@ab;ri(%urt@ﬁgstltuted cycloalkylene,

suﬁﬁﬁﬁttebt ¢ %ﬂs%st?ﬁl@& béédzyptﬁﬂoﬂ} 'aﬂ@ﬁatdec dikoxy&hf) substituted aryl,

I 0- al kyl ene cycl oal kyl ene, subst’ituted
hete® - @Sw)alkymeodillek@rbewb oxoﬁuelghgxséul ryalisHactonek bgyzyosubstituted

o TS ) AP b, sy

suBsthalbUtaWEmewml @juballkyl!,t keteraaryll oittdajkydnlealoalkyl, alkylimide, alkyl
hg‘g eroa‘P(éH ?l? | o WD 2005/ 097867 PCT/ | B2005/ 000879

amy@e, 4r feQt xt ures thereof. Exanples of L are,
wi t hout I|mtat|ons (C1-C50) al kyl, substituted
(C1- C50) al kyl cycl oal kyl substltut ed cycl oal kyl , .
oxoW@rbKéinfQ??th @rouracecxaﬁwle%@ﬁwe a'b!lbgwlw@d substituted

I k
oy RN, RGN St et Mlbenltobing) rony o
hytestxgaleoxyl c htkakk dlkyl halkexyaayly lalkytaryl, Salkeny, usubstituted euyl, hetero
| h b f t d, t hout t ;
cvelgaloe abrigtoariy i e Ss%}”epe%%ﬁ %ﬁgaéﬂﬁwéiﬁ?ﬁ«?"‘ ammonium,
—(bygrzmrl@{crgzmgs YO -+(© |(whef8! ks£ i 1-40) oromixtures
unsubsti tut ed al yl ene or th| oal Iene (C1-C50) group

thereghs an al kyl ene or an 10 t hi oal kyI ene group which is
predomi nantly a hydrocarbon chain that may be |inear
or branched containing up to 50 carbon atons, and
wheAs used hentini hydrecarbylene groupsis a divalent group formed by removing

two hydrogen atoms from a moiety having a predominantly hydrocarbon character,
the free valences of which are not engaged in a double bond. For example,
hydrocarbylene groups include, but are not limited to, alkylene, thio-alkylene,

cycloalkylene, arylene, examples of W set forth below and the like.

Examples of W are, without limitations, substituted or unsubstituted aliphatic
(C4-Cso) alkylene, substituted or unsubstituted aliphatic (C4-Cso) thio-alkylene, (Ci-
Cso) cycloalkylene, substituted (C1-Cso) cycloalkylene, hydroxy alkylene, alkoxy
alkylene, alkoxyarylene, alkylarylene, (C1-Cso) alkenylene, biphenylene, phenylene,
unsubstituted or substituted arylene, hetero cycloalkylene, heteroarylene, halo
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whi ch do not typically change the hydrocarbon nature
of the chain and may be all organic conpounds known
wo eoshomse7 of ordinary skill in the art, such aBCEIB2605/000879
ester, hydroxyl, alkynol, 2¢yano, nitro, acyl,
hal ogen, phenyl and substituted phenyl. Al kyl 15
refers to a hydrocarbon chain containing up to 50

carbon atons, and nay be nethyl, ethyl, propyl,
alkyRepie! oP Hixtukds fﬁbred?t Exafnples eRL kv ewah@itqmmtam@ng aqcnscso) alkyl,
one or nore sulfur atons in the chain. oxoal kyl ene

SU@iitliUtﬁdc(Qnth‘»ohsa"@ﬁeCYfF'°@HSY'e W?@Ewda?ma'm tQ’F@CV‘d%ﬁ‘W| cyclic

s SRPA R oAl BeAheh kRl RSB oy abr,

alldwmhedlkylaryé wilkemyljt substitutedi aryl, detdrgl eyaloalkylhyheseraryl, or
ne, isopropylene, butyl enes, isobutylene,
m.gg;é) q?\gﬁeé;?

hexylene heptyl ene, octyl ene,
met hyl hexyl ene, ethyloctylene phenyl al kyl ene,
n|troalkylene br ononi trOﬁ l}/Iene and substit

phelfy tag iapoxs edefintiangaapd dhequakoph the ReSSar varalicaten aliphatic
ref\%l:st LH; a ﬁaérﬁh‘faﬁﬁy th'QHR)cﬁHSH &H‘éﬂn(v@ﬁct@hoﬂérﬁlﬂiﬁubs Substituted or

_ Imtation; 3, hio-1,8-octylene (al so
ungulsiituted alkylene sqrethigalkvlerag damﬁseh@rmm@answnfaikwana or an

thié%g&l%%%%%%péntyg h rr%:%bon c |rkthat may be linear or

brdreshied| conedihing)up teeSOaadign afbines, cam:l wheteylhegsubstitientsyare those

i R0 il SHeobe e S, A o angt may e a
ordHi¢ c8mpoliNds RnélRS &6 tRRY SHsPdman?BRill he8rt, such as ether ester,
unsubstltuted or substituted as described above.

hyelesigh, @alleynok ayenp: Ditred asyl, halngess iPhepydang swkstituted rnmeyl Alkyl
ref%k%@) Qﬁ%%gg%lon%rha Occﬂﬂé’.h&@u Bélj%ﬁ%\f&ms T%\'?d @ra\glbe methyl,

ackbone or
ethiyd, m’opylbewpmpye bUﬂAJ etgpen‘\ mabelkglene groupp comtainsairieoor mere sulfur
tand BX\D % 097867 PCT/.1.B2005/ 000879 21 t h
algins IpINECNaIT AN RXPRIBUeRS GroFRYRIER OB 8 e fxyGen atoms in the

chais C ExBeplesbol BlipHalit subsanidE or ankMbstiéted alkylene (C1-Cso) group
t hi o- al kyl ene, oxoal kyl ene, aromatic or m xtu

whige reay bepﬂf@ﬁ?‘l OVaWémﬁB%t AR ViUt Jisitation: éaethylene ethylene,
pr(‘é;?\{% énlgaﬁroﬁng Ofbutﬁ%rﬁétg;l |§§bdt9l%h€dgcﬁ§/!éﬁé|, SHixylene, heptylene,

ene ene

octleﬂECHZGﬁblﬂ&HlbxyleneCHZ@Iﬂmulem phenyfalkylene, nitroalkylene,
o RHRRTRE A SRS SHRIGIE. A, et gt ot
subktitatedesia Dpsdtsstituted ubie-dlkgene (Be02,)RaBupsis Gthput Siglitation, 3,6-
d|th|09|1 golc?ylgrllé( y(laI%geknoverr\ as 1,2-bis(ethylthio)ethylene having the formula
—CH,CH,SCH,CH,SCH,CH-— from 3,6-dithiaoctane-1,8-diol, also known at 2,2'-
(ethylenethio)diethanol). The cycloalkyl groups may be mono or polycyclic,
examples of which are cyclopentyl, cyclohexyl, cycloheptyl, adamantly, as well as
those described above, and may be unsubstituted or substituted as described
above. Aryl refers to substituted or unsubstituted aromatic groups such as phenyl or
naphthyl or anthracyl. The aryl group may be part of the polymer backbone or linked

to the backbone. Halogen refers to fluorine, chlorine and bromine.
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10 exanpl e, nethyl ene, ethylene, propyl ene, -CH2OCH2-,
- CH2CH2OCH2CH2-, - CH2CH2SCH2CH2-

W0 SHRGYBBCH2 CH2SCH2CH2- , . _ phenyl et hyl ene, PCT/IB2005/000879
al kyl ni t oal kyl ene, brononi 2toal kyl ene, phenyl or
napht hyl . Exanpl es of the diols used to synthesize the
pol yner of the present invention 15 which are
represented by the conmpound of forrmula (2) are, for
exanpl e and i nclude, ethylene glycol, diethylene

| ycol ropyl ene gl ycol 1- phenyl -1, 2 et hanedi gl 2-
%rg@@mﬁgq % B, in mgmchbyler%/e groups as descr?bed above, for

o e ikl BRI sropat o st ror,prny
ang, éaghthyl @nd, Suhmmaaddvariatlonextham@s &ﬂ(amm%udﬂ @m@thylene

cAHERG] cnobiEBNS o o RUT: 1. & KAt ot AR HCHe

_@Hgdzﬁzsamlqzmquensed AACchﬂbsoHychQ@HQOHpeunds ophenylethylene,
mula (1) of apresent |nven&| on, exanpl es of
a"W\n'Hﬁaﬂ(W@F‘ﬂd'érom lisylefey anddpe Hke: exanpl es of

whi ch include pyronellitic dlanhydr|de
3, 6-di phenyl pyronel litic di anhydride, 3,6
bi s(@thef empleeumlugl@;hwmm. Reod$ §6h ot Smeand B is alkylene, for

[
exinl g ﬁﬁ%ﬁﬁ&@% &) BALRAE Obu’ohﬂeg”aghéﬁrbéﬁz—, —CHoCH20CHCH—,
—%Hﬁf—qlfli&(ﬂld@ﬁw,lolrml | l*gﬁzﬁﬁéﬁﬁk‘l@H@CH&Bz—,., phenylethylene,
i.chl or ronmel litic an ri de
alkyijtoakine, DrmpRb RaHUIeRs, BRSO Sk)RRRnYci o
di anhydride, 2,3,3',4'-benzophenonetetracarboxylic

aci d di anhydride, 2,2',3,3 - benzophenone . _
t et rexemplex of the dielswisgida isyathegize the polymer of the present invention

oA 4 - bi I
it bR YA LEREOIREYY B ) SRt e,
etBylehe 3gigtol, [Wigthglenet glycalc prbpyghé cglyedld 1dplmnw-dr2 elbanediol, 2-
brp@?fg-gﬁﬁbggd%henéeélgltzr 3?2%%%’: Idg acé gne\{R/l-?ZQO'%/oQP g—%?gpanediol

d|8ﬂh§(b?s RydtoggrhBmymasshdte, matdraagartidisinyahd dB6-dithio-1,8-octanediol.
$(2,5,6-trifluoro-3, 4- di carboxyphenyl)mat hane

Ethpib;:doi chromaia- Hioky Zre- @jechistydypiyerethylppapeset and 2,2-(1,2-
d d
pt?ng[]e&\yg{(%yﬁd@fltaé\obo& Bﬁ@ﬁ%%d"fewafot’s 3, 3- hexaf | uor opr o

pane di anhydride, bis(3,4- dlcarboxyphenyl)ether
dlanhydrlde (4, 4" -oxydi phthalic 5 di anhydrid }
bi s(Biesd @i%af%@qwﬁbsﬁww@uﬂfa@md@ﬁi%ﬁﬁmppa@s of formula (1) of the

pr%§%rﬁth|ngerar4l é)e (nghﬁﬂé% ?PWW?&M&C fonsatie dlﬁnhydndes examples of

-1 sopropy |dene- P
wlmbhnlylbleldeowfp}malIﬁl@pdlahaydrqﬁeanh@djlpt@mwlpyrome itic dianhydride, 3,6-

bé\hrw'u(omme y p{/r%(r)nxéflﬁ Hpéln%yé\}' Jg?té],%l-bam%yl )pyromellitic dianhydride,
3,6-diiodopyromellitic ~ dianhydride, 3,6-dibromopyromellitic ~ dianhydride, 3,6-
dichloropyromellitic ~ dianhydride,  3,3',4,4'-benzophenonetetracarboxylic  acid
dianhydride, 2,3,3',4'-benzophenonetetracarboxylic acid dianhydride, 2,2'.3,3'-
benzophenone tetracarboxylic acid dianhydride, 3,3',4,4'-biphenyltetracarboxylic
acid dianhydride, 2,3,3'4-biphenyitetracarboxylic acid dianhydride, 2,2',3,3'-
biphenyltetracarboxylic acid dianhydride, 2,2',6,6'-biphenyltetracarboxylic acid
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di anhydri de, bis(3, 4-dicarboxyphenyl)di ethylsilane

di anhydride; 2, 3,6, 7-napht hal ene tetracarboxylic acid
waolc@shymsst de, 1, 2, 5, 6- napht hal ene-t et r acar boxybP@ TIB2003400879

10 di anhydride, 1, 4,5, 8-napht hal enet etracarboxylic

acid di anhydride, 2, 6-

di chl or onapht hal ene-1, 4,5, 8-tetracarboxylic acid

di anhydri de, thiophene-2,3,4,5- tetracarboxylic acid

deﬁﬁVd?iYi@r | 6l8G2 mnrc@mda@pﬁer@lﬁn&hhﬁé r giaARYENOd, | BisBE5 8-trifluoro-3,4-

di anhyd de pyri di ne-2 6-tetracarboxylic acid

dnqarannmnaameﬁwasweg 1od|9@mxdr@ﬁe t eR2aRig arloxypheayl)propane
de, 4,4, bt
AN S0 42 oIBR8 B cproane

diaghytkidé, an rtysKBI,Ztidl,carboxyphenyl)ether dlanhydride (4,4'-oxydiphthalic
dlglaﬁ)(ﬂ @é&ﬁk)(/ért?ﬁ@hf Qr\éaﬁ)%()e&lgﬁesrgﬁsu She © dianhydride (3,3',4,4'-

diphe c}dé‘lﬂfohé’[e@ﬂé@drdol(yﬂc phenyibangdriie( pht hakifg 4'- |sopropylldene di(p-
aC| )dlanhydrlde hydrOQU|noned|ether dlan

phenylensoxyibisiepthalisn myﬁa@e) M B A I'éryy})tﬁ “methylamine
dl%ﬂ@&é’ gléf yasgs 9: <?|€5|’b6 Bl'eﬁw)ﬁgllﬁﬁgydi'ér‘ul'%{lld802 3,6,7-naphthalene

yest I rst repared
tetraearboxylicof ac:dh aldl@nhwdd@e and!,&,5,Gthaphthaleaerietiacarbpxylin  acid

N | t .

B . AR Retie i IOl S, enpegpe, 26

dlébﬂbrdmlphtrﬁléne 0/4,5,8itbtyaczsbexyiit y iaciyl cglabb?«yidegr m?ipphertmz,SA,S-
ol yest er t a n .Qm, .

telgrabpaic agctRBMTiRa PSS Pebo e acHBpiy Enadid dianhycride,

ﬁfaﬁ?&@,@%,@&eﬁa@é}b&w&t a&é c’hg}uhﬁﬁk‘i\ée rd g, Qgi cﬁ@éwlethte fdtfacarboxylic

car box groups on the yester to dr oxy rou

acm; d@aﬁwr@emmaﬂmwegemg ihaiCaaci Giahydide, 4,4-(1,3-
ted 4

PSS , PR R CEHE BERRRAER, °4 4 DRIRIEY 2PRehfienejbis(phtnalc

ac’rd)diam'qdnddaer eh4d'-rapthiyteneati( y4|-pheuiyten|e)tas(phmal|of acid)dianhydride,

RS B Bl B 40 Ay Rastond itk ad Bieyetol2.2.2joct

7%&@@,@6te¢ﬁahamdxyn@alaﬁ gtﬁlde. pent anol , Isopropanol
1-but'anol , i sobut anol met hyl - 2- but anol ,

2- rrethyl-l-butanol 3 nmet hyl - | - but anol tertlar

but ; o
ol AL O BB S0 o
didt meatraedib, whichdpciaded a saalmptlarvdhlch the polyestands ,insoluble. The
n-oct an the Like. The h oxVl ~form.
p3RB AT e Gt g SRt S, b aroues
o el polyastey wéhea ¢a bmgaiommwmdreeléaéaﬁrdrﬂnm@mhydnc alcohols and
Exanpl es of aromatl c oxides includ rene oxi de,
mixtyreg dagkgot in the presence of a catalyst or ?B) converting some or all carboxyl
groups on the polyester to hydroxyl groups by reacting the carboxyl groups with a
hydroxyl-forming compound selected from aromatic oxide, aliphatic oxide, alkylene

carbonate and mixtures thereof optionally in the presence of a catalyst.

Examples of monohydric alcohols include linear or branched C4-C4o alkanols
such as methanol, ethanol, propanol, pentanol, isopropanol, 1-butanol, isobutanal,

2-methyl-2-butanol, 2-methyl-1-butanol, 3-methyl-1-butanol, tertiary butanol, benzyl
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phenoxypr opane, gl ycidyl-2-nethyl phenyl ether,
(2, 3-epoxypropyl ) benzene, 1- phenyl propyl ene oxi de,
WG Roosoemse7 oxi de, 2- (or 3- or 4-)hal o(chl oro, PETIB2005/000879
bronmo, 10 iodo) stilbene o%dde, benzyl glycidyl ether,
G _10 straight or branched chain alkyl(e.g., nethyl,
ethyl, propyl, butyl, sec-butyl, tert-butyl, pentyl,
hexyl, heptyl, and the |like etc)phenyl glycidyl
alcﬁi}ﬁbﬁr clﬁpeﬁ&hgf, ‘b%l@h@xarfdl Uﬂh@xarﬁlﬂ OTuhepiaddh )2 héptithol, 3-heptanol,
et her |dyI 4-Cl. 10 straight or br anched
1- '@‘I‘i’ﬁté\ﬁ‘ glﬂ(@'ﬁ@(}@é‘o and ¥Fﬁ et hoxy, propoxy, butoxy,
hexyl oxy, heptyloxy, and the i ke etc)phenyl ether,
2, 6-di hal o(chloro, fluoro, 15 brono, iodo)benzyl nethyl
et hdhe Bydtoxyleming ccorbpound ishaeledied( ramoarameatic oxide, aliphatic

ol Aiyffie pab R B [BXUIRINGEESE, or anchea chain

alkoxy(e g., methoxy, ethoxy, propoxy, butoxy,
hex XY, heptylox and t e et c) bi phenyl
)éxémﬂlﬁ%oﬂ/o&rﬁ%]aﬂﬁr o‘E‘?F'a‘Fﬁen)}"c ude:( o% tygenecy oxide,  1,2-epoxy-
ph%hﬁf\{fﬁs @Gygfieﬁ"ne Hérﬁl k@fh)é(e @2 3- eﬁﬁiﬁﬁéﬂyl)benzene 1-
OXY, propoxy, ept

ut ox hexyl oxy,
phehgpropyéenst O)aﬂapmllb@nen@ude I(Qf( ahpbr4o hakp(gblptp, ﬂuoro bromo,

|0(£<{ %g%qqteo&?a Q)en e‘ﬂ%i%@u L al’ %lraléht(sorddr?ﬁeﬂé?j chain alkyl(e.g.,

ranc

mahtllweyhyl,ppmpqubutylusex-&)utyhebeyﬂ-mw pleepjll,yh@oyy,, heptyi iand the like

ete)piFey iV SR oI B(chIcTo et Broned rigRg Py ygicyt ether,

ghRudyPXLC, §?ffé{|bﬁt%r Hﬂ&lﬁ&ﬂé‘doéﬂaln HIbX(&g!, ilsethoxy, ethoxy, propoxy,
et ¢) napht hal ene, - hexahal o{chl oro, .25

butexye mxylaxsorheptyl@&b)anﬁm li@ efciphiegyk ether, i3, ﬁﬁ&?é@lchloro fluoro,
e T e T

brémide, odide); 2i(of 8- )nuattlnmy@l@eoyl Br3rforhéd -1i@i v straight or branched

ctﬁh{ﬁ%{%&ﬁegg hgﬁm OX%‘thoSﬁtg(gof%%oy‘i}l EE&M} hg ngyy heptyloxy, and the

liket @t@bwhyr aﬂIMf@Q@ﬂﬁxy&téﬂu&Sb@hémlghﬂ (o|r BJ‘)@m(hestralght or
chain al ky met hyl , ethyl, opyl I¥
braeehesl eRain al@wgeom meth%nemoxyhesaﬂoxv,heﬂm expxyoheptyloxy,

rﬁfk thékehﬁé C) a2 '}1{&2’ a({-‘éel?%o %tﬁz-ﬁb Rior&r kfﬁJ@FB:he@r&Jﬁé' N jodo)-6-

oxy(e.

oxXy, opoxy, but ox
methmywmmlhai@nn y2 6)@(31 anetraiget of lbearmre aghain aaiém@y(e g., methoxy,

et@?)fyalp tg:%l'oéﬁ C%”egg?o%ﬁa &%ﬁgl?ggj rﬁrl/hE%%g%% ﬁggﬁtﬁglenad? 7-diC;.

10 E&tRAIYT, dbr br¢ied bdﬁalnyalkbﬁy(ﬁlgi))(ynethbmt wthoxy, p?m;iO)t)hebutoxy,
hqlxiy_gke °he) Ewenen% § t?w%l g het?:{naphthalllene 1%(?2%‘6 -hexahalo(chloro,
flu%ft?’ tﬁor?lolﬂ)dlﬂﬂh@?( Yor oritiedl (hagh alkoxy(e.g., methoxy, ethoxy,
cl dyl - enta eca I enyl ) phenyl et her
propoxy, butoxy, hexyloxy, heptyloxy, and the I|ke etc)naphthalene 9,10-bis(4-Cy.10
straight or branched chain alkoxy(e.g., methoxy, ethoxy, propoxy, butoxy, hexyloxy,
heptyloxy, and the like etc)phenyl)-anthracene, 2-Cy.1o straight or branched chain
alkyl(e.g., methyl, ethyl, propyl, butyl, sec-butyl, tert-butyl, pentyl, hexyl, heptyl, and
the like etc)-9,10-diCy.1o straight or branched chain alkoxy(e.g., methoxy, ethoxy,

propoxy, butoxy, hexyloxy, heptyloxy, and the like etc)anthracene, 9,10-bis(4-Ci.1o
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4-t-butyl phenyl gl yci dyl ether, triphenyl ol met hane

triglycidyl ether, [(4-(1-heptyl-8-[3 5 (oxi ranyl
woredosoxigs7 ph enyl ] -octyl) ph e noxy) m et hyl ] ORCT/TER0032000879

tetraphenyl ol et hane tetraghycidyl ether,

hydr oxyphenol diglycidyl ether, etc. Exanples of

al i phati c oxides include ethyl ene oxide, propylene

oxi de, butyl ene oxides, including isobutylene oxide,

str&rg?ut BEbMriRRed %hﬁ?alﬂﬁ@(a och r*ﬁéﬂ'hdx?néthgi@ rSpeRy, butoxy, hexyloxy,

| ene oxid cl ohexene oxid

hegMg.y aaﬁdhgdd@cytc rheyyl) c{%;halogp(hlﬁ,rpt flm@»rrpr@!g\oopoa/o -anthracene,

e R

4-ttblﬂylphemhglycndylr ether,ctiphemgolarethames trigiyaldyitememr[ (4-(1-heptyl-8- [3-

nif_[lbptﬁpw phwy%t%ié%oé}?ﬁhﬁ flrraﬁ%nugl %gﬂggﬁéﬁéwmethane

tet?édf%dl@,ﬂ'@tﬁéﬁ” RediekisherbbEdiglyaidyeaes atdonat e, propyl ene
carbonate, and butyl ene carbonates. The reaction of

the diol and dianhydride can take place in a nedia

whi EE "19 Lqie%ﬁha?i%' Y&Eﬁat hgfc &JHeXtéﬂﬁ e S e'ﬁr§pylérﬂa oxide,

yester wt |re 25 nol ecul ar
bquaerghbxndes; rehiding ésabutyléne oxide, il bulytane, oxidetans 2,3- butylene

o BRSSO | B 087 500 MG v

ettigre m xed together, the hydroxyl-form ng conpound can
function as a solvent, whether as in liquid formor,
for exanple, when solid, for exanple, ethylene

car IEQQﬁ{p s R¥ QIﬁ?Ibh@gcérBohét%s”ﬁiclddég thE onipdufds t Rdving the
reactants are iIn iquid. WO 2005/ 097867

forA@Ia | B2005/ 000879 25 Exanpl es of solvents that are
useful include di oxane, acetonitrile, mxture of
tetrahydrofuran (THF)/acetonitrile, and m xture of
ToIF/ di oxane. It is useful to use a nedia where the
[ @ide and diol are soluble and the polyester is
41%8 so that as

where Ry is C»-C4 alkyl where the aliphatic ring carbons are unsubstituted or
substituted with a group selected from C;-Co alkyl, Cs-C1o aryl, or Ce-Cys aralkyl
group. Examples of alkylene carbonates are ethylene carbonate, propylene

carbonate, and butylene carbonates.

The reaction of the diol and dianhydride can take place in a media which
includes a solvent, or mixture of solvents, in which the polyester with the desired
molecular weight is insoluble or, in some instances, in the absence of solvent, for
example, in the process where the dianhydride, diol, and hydroxyl-forming
compound are mixed together, the hydroxyl-forming compound can function as a
solvent, whether as in liquid form or, for example, when solid, for example, ethylene

carbonate, by heating to its melting temperature, the reactants are in a liquid.
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the reaction progresses, the fornmed polyester wl|l

precipitate out of solution. 5 The tenperature at
wovkioshotshe reacti ons occur generally ranges fredr/mE2oes000879

roomtenperature to about 2¥0C. The reaction tinme can

vary from about 4 to about 48 hours. 10 Were the

di anhydri de, diol, and hydroxyl-form ng conpound

selected from aromatic oxide, aliphatic oxide,

E?érhﬂlenSf GBVeARAktRat ans USeldl UinRRidehaloxahe ara@efbn]tﬁ!é mixture of
toget her under reaction conditions to react th

tetrabyﬂfymrarm ETHFYacetpuaitrile.cand m»éureoﬁ)faﬂﬂﬁ/@iiqxa@eadhl& ygeful to use a
m84Ql wll?é%rlﬁ% Rfrt5Atidé And %%?Q%b%l& ard fHe&% 2&%( isgwt so that as
anDunts, € nrxing optionally occurring in a nmedla
themeadtionlprogespes jthe famedspalyesiénnsil grecipitate ©ut ebsoluton.
conditions are typically a reaction tinme of from about
3 to about 24 hours at a tenperature ranging from

abouthéterhgerafipetat IRich th®ireadtRInsyocdu® geaetalnyuantgbe from about
reaction with the forned_pol yester and t

roppitemBAaraluse i APWdrffcund hedeaston Ymae Cae dﬁ%@omt ftdo about
4éhgu'1gl xture. The tenperature of the m xture can be the :
same as that used to react the dianhydride with the
diol or a different range of, for exanple, 20 from

20050 15, a0 B T PR GRS ptctos rom

aroyrtiexoxidd, clliphatic oyadpoamyllenarmarmwké and meitttresrthereof are mixed

ook enider MeReeR A sento TRade e HienhyFESS S Wi ER i, the
mbhﬁ/cnmrwlmef ero%amgcerr&eﬁm é%sﬁ&ﬂﬁllf@tdﬁbﬁubm@hﬁ: afounts, the

polyester. Generally, the reaction erature is
méMingitoptiesaliyt ngwronge@ual "ledIEBGJCWhI@fhéhﬁBeBQ!VQSTﬂ'g is insoluble, the
f
re:éggcrt? Iﬁéﬁ(ﬁl éérfrsp %rr%gtsﬁﬂhw a régﬁg{? tlrﬁé: gﬁr@H %t?] adﬁ 301toh§oout 24 hours at
a ttempefaturehmangirguirbimnabqadl 50kl abo@e‘mﬂ"@l I y)plhaealiwrte contlnue the

diBhon e e Rt Yo GRS gl catalyst

c&bb i RIIeUb tAE nAkITRE.P TPl teniPepataty of thed@ixtikeédn B8the same as
at nosphere. However, if the WO 2005/097867

that:mwm)oembmmnhz@rlcﬂﬁ/ withthe didd arindifferans sange phdonexample,
frg’rﬂI Adgglg {58% Efwout%%t R relGii dﬁr?f%&'c%ﬂ ré@é@ﬁbﬁ”’&?% ABGrs.
vent D

I ona i's use I ncrease ressure can
be used.

Processing the polyester with a hydroxyl-forming compound can result in
either generally linear polyesters or partially crosslinked polyesters, depending upon
the temperature at which the hydroxyl-forming compound is reacted with the
polyester. Generally, if the reaction temperature is about less than or equal to 80°C,
the resulting polyester is generally linear. Generally, if the reaction temperature is
about greater than or equal to 80°C, the resulting polyester generally has some

partial crosslinking occurring.

The reaction of the hydroxyl-forming compound and polyester is normally

carried out at atmospheric pressure under inert gas atmosphere. However, if the
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Typi cal wei ght average nol ecul ar wei ghts of the
pol yesters prepared by the 5 present process range

wo easogdseut 5, 000 to about 300, 000. Recovery oOPCT/IB2005/000879
pol yester fromthe reactiorenedi a can be done by
conventional nethods. For exanple, the reaction
m xture containing the polyester as a precipitate can
be filtered to renove the solid polynmer. The solid

hyHi%‘Sk?l%Pm MRINcokRpdURNh&L arboilRCbotht IBweRtRin the kfaBEBoN tehperature
| yester al so can be isol ated by pouri ngﬁht he

ansal é\@@ddﬁwnﬁ selvert is yeed, anwsﬁs%pw@ﬁwq GAN b US| yest er
and collecting the precipitated product.
Addi tionally, the polyester can be isolated by renoval
of Theicalohveight abgfageanollenular seightatof dine polyesiers prepased by the

t bet t [
PrésERL PlrgEshEape o Hheut a0y b BRuERn 00, VP SR eYs
which are well known to those skilled in the art can
b dded t th t t
ot PoRaYary o 16 RVSSnIom 1Ba ceaqtgnResin 5R) e Y om
coﬁvhﬁ'ﬁ?bﬁﬁpﬁ'nb%dgetpﬂ? %Qargb%n Wéjféa@ﬁoﬁﬁﬂxtdl'@édﬁtaﬂr{d?he polyester

ppi ng cohpound o roxg form ng
asaaprpoipitate @uempliitaredto eamevesihe szmd@@!)&mgfsif eisplid [rtwomer can

the‘iﬂl{>¢J gh%%i {vith V\{a?ércﬁ)égﬁaj he ﬂ?}ﬁ%ﬁﬁg%éﬂﬁamé{% b9 'pouring the

redution)yhiktur@irity bammsrblmntddxl theipddyester and collecting the precipitated

oragbichAddsrali g bl cen ey s aatedereraaalof g sahent by

vabQinierdtifation.t h the cappi ng conpound, inorganic acids
such as sulfuric acid can also be used. 25 The

pol yesters nmade by the present inventive process are

15 ° el e £RTRAUHNEET i hARifdRIdrRATo) BHIRER 4ESS not need

sealan astomers I 't hogr ap
theT| pmsp_an ob4 eatalyst,aqzdalpsts lvmd;rhalse welbkragn tmﬂnoae skilled in the art

e ey REEA SRS RSP A b b6 o whon

redclingithé pblyestep I(mﬁ th@)‘éa{dﬂdﬁ%eﬁﬁeérﬂdﬁﬁﬁycmde ackdiol)) with either
containers, films, filmlamnates, or 30 coatin
e%sof suitable

th@gap@n@6ﬁmeﬁvn@ﬁatherfmr%mrﬂ§n9 EeMRPHTLs Exampl
ca s"téjﬁic §'f8 %b% Pﬁcsd%nﬁﬁﬁ'ﬁnﬁﬁhﬁh@sulfomum

ow no ng an SI m cat'i on te | ques
sa2€ 0 Exaapes inchade bmzmlbomOnwm chiaride benzyliethyyammonium

chf%ﬁ@gllj%id 5#&&@”41@? mog‘ﬂ@g{%ﬁlggpgz”&mre? lhgh?espolx%ster with

thddesising compound, inorganic acids such as sulfuric acid can also be used.

The polyesters made by the present inventive process are useful in
compositions in the coatings, adhesives, sealants, elastomers, and photolithography
fields. The polyesters prepared by this process can also be used in preparing
barrier containers and films, and as molding, extrusion and casting resins, in
fabricating molded, extruded or foamed articles, containers, films, film laminates, or
coatings using conventional fabricating techniques such as extrusion, compression

molding, injection molding, blow molding and similar fabrication techniques
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In the photolithography field, for exanple, in certain
instances, it is inportant 5 to control the etch
wo sset@ece and absorptivity of an antirefl ectP@BIB2005/000879
coating. In order to provikde the desired etch rate of
the antireflective coating, especially for imaging
bel ow 200nm the degree of aromaticity in the polyner
may be varied. For high etch rates the B conponent in
I tyar [
oot JoEa B pibBufl SIS SRMalp S OnRIrRRBS vk drfclep dndude fims,
foarnat sheetsypinass refisc bags andibexes.ch rate. For 10 | ow etch
rates and/or high absorptivity, highly aromatic
pol yesters are desirable, where the B conponent may
be v ¢ie phetohimeyiaphy Hield; ier exampleo irecartdin dinstamdes, it is important

to gg% ‘t@&ﬁ?ar Ir%/ for i m%g;&%} @@&gqfe,%gar@y ﬁ%ﬁl?/\év(ﬂ%g pé}% order to
pr6\|h§e Qhé fuésﬂfea &6 rhfte oR iR Tahtirefletlivd X olifihd) Jesiitcially for imaging

hatic nononer for B or an appropriate m xtureée_of

betgw aoor;mathecd%giae ghawnaatisity in HsnRehemer mayhevaiieshetardigh etch
b TR in 38 Rl ARG Al 1 s generaty

knpahyteshese ofsorﬂrrmnwsbtl in the muhaﬂmombhcs decraase tw etehoate. For
refletiv coatln ition

|o\;,8?rtcexa{g% al?qi@r P?I‘HH&I A 9h|yI %I‘PH'I g& e gfs are desirable,

whhé 'th@fEi E6thpYRert GRay Be HIGHTP @sdrhatidlS Howeves! ih sofambsdiments,
ester made by the process of the present

pamﬁuéaf%n fonimagina ek w.avahef\a he el 2RE r\%tqnt'nwr% PRHPERangesmay be
obf%ihtd Wsﬁﬁtr&ﬁ g%riﬂé CoteHf| alefdnb nthtehﬁb?c;rgg‘tlwEyab}gl usmga an aliphatic

crossli’n , an acid or/and an ener
memuinar fmlaxeman apprapriafe mixddredofoarhaliphadidiandvars amathamonomer.

THeCkra e iR fest P4 Hspisttbitea M 380, Bt At witnn

th@ggn@gteretc In order to form a good antireflective
coating fromthe antireflective coating conposition,
t he pol yester should be soluble in the solvent of the

C0”W@{Ehé’fiolyeé@ms%reﬁé'ﬂe'd}’nt cahlthén BakéritlIAtes into, for example, an

antireflective conposition to formthe antireflective
argiceflestive repatingecompesition dat iusg ¥mdbe dphadolitbegraphybiield.  Such

s Lo bR B oL e by

pr6¢é§/shef thet P&esent invehtlemtﬂogeth‘éDvﬂﬂOﬁillﬁW?rf@ﬁﬁ\atenals which are well
PCT/ | B2005/ 0Q 9 28 coatin udals not
ngdn i D195 SHISCLI S8 e A FhsaIIcns coedh Abege grand an acid

generator, and a solvent, plus if needed other additives such as, for example,
monomeric dyes, lower alcohols, surface leveling agents, adhesion promoters,

antifoaming agents, etc.

In order to form a good antireflective coating from the antireflective coating
composition, the polyester should be soluble in the solvent of the composition.
Additionally, after baking the antireflective composition to form the antireflective
coating, the formed coating should not be soluble in the solvent of the photoresist,

which is to be coated in top of the antireflective coating, and further, the antireflective
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devel op the photoresist. The optimum structure of the

pol yester, having all the necessary properties, my
wheoodeymBboped using various strategies, for exedmpiB2005/000879

using a m xture of dianhyde8des and diols. 5 The

anmount of the polyester nmade by the present invention

can be used in, for exanple, antireflective coating

conmpositions, in anpunts that can range from about 95

coéﬂﬁi&@houfdt AlsBbAMK b80soiablein e RIGaEsuSleve Htsoﬁﬂlon used to
% to about 70 weight % and nore prefe

dewgmthg(ph@p@ﬁtst%mg @gg[ypny@tr%yugehtof%ergqlﬁqqtg@ r%la(ymg all the
neé%istna,g‘f eoi%érﬂepomdyfpug{i M@peﬁoﬁgﬁa' ﬁ s y?&teb@s' Q¥ RSample,

provi'de rations o e process of
usimgld mixtureeof diamihydsdes andfidlhe present invention. These
exanpl es are not intended, however, to |imt or
restrict the scope of the invention in any way and

shoThd dmburitef aae polyester asadd bt iprkgemt dmmhnbn @an,be used in,
paranet ers or val ues which nust be utiliz

foreg)@rnglpv@pyrqﬂﬁctl\@( gg@tlr}gocgmgegpe@s tlﬁear'gpggténtpat can range from
abg %Wgﬁ{h& o5%83Bbét 30 % ight @/o,”&Je%er)IyF&UoQFBUWélgﬁt % to about 70

e was suspe din g o acetonitrile in
weight L/ofamsmwe preferablynateoist £0 \aﬁlahh /ﬂiﬂ:ﬁbwtc%ﬂ weight Perrelative to

th%?q%qéoéﬁg” @%rﬁo?rﬁ%esﬁtml ene glycol was added. Under

PLWas heated to a gentle refl ux.
The reaction was continued for 24 hrs. After cool i ng

uas TEBHOIONIBG PRSP GtPR Iy i b pitgapt o Taking the

po?e@féré"of ﬂ{ee %’éeﬁpfnv&ﬁ’tldwwﬁébé Bﬁarﬁﬁl@@tdr@ﬁho@nﬂem however, to
ect ed suction and washed thorou

limitcestresirick lheescowa@f dhe invenkien igransawan aag @B@U‘G‘rﬁ%@@ﬁ%ﬂued as

oo, P s OORTEN 38, BuOSBRcsively

ordR6CT IpERAize/the passent meﬂmmpl e 2 1.0 nol e of

pyronel I itic dianhydride was suspended in 300 g of

acetonitrile in a 2L-flask with a condenser and a

nmechani cal stirrer. Then 1.00 noles of ethylene 5

gl ycol was added. Under nExamplen, the m xture was

heated to a gentle reflux. The

1.0 mole of pyromellitic dianhydride was suspended in 300 g of acetonitrile in

a 2L-flask with a condenser and a mechanical stirrer. Then 1.05 moles of ethylene
glycol was added. Under nitrogen, the mixture was heated to a gentle reflux. The
reaction was continued for 24 hrs. After cooling the reaction mixture to room
temperature, stirring was continued for a few additional hours. A white precipitate
formed during the reaction and was collected by suction and washed thoroughly with
acetonitrile. The solid was dried in a vacuum oven for 1 day. Yield: about 90 %. The

polymer had a weight average molecular 41,100 g/mol.
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reaction was continued for 24 hrs. After cooling the

reaction mxture to room tenperature, stirring was
waeonsiosnged for a few additional hours. A whitePCT/IB2005/000879

precipitate forned during2?he reaction and was

col l ected by suction and washed thoroughly wth

acetonitrile. The solid was dried in a vacuum oven for

1 day. Yield: about 90 % The 10 polyner had a wei ght

average nol ecul ar 269, 00 gxarple Exanple 3 0.2 nol es of

3,3 ,4,4" -benzophenone-tetracarboxylic dianhydri de and

0.2 15 noles of 3,6-dithioctane-1,8-diol were

Susﬁ?ﬁﬁ\%ﬂa b ﬁéﬁmeﬂltlefdlﬁﬁ@gﬂaé st' §J @néeérld—wé b%ﬁkacetonltnle in

wth a condenser hani cal | rrer.
a 2li-flaggywith a eendeingevard mecm@@@twr@r aT@énﬂl @0 miqemf ethylene

S EHE, T T 5 8 SR B o o
redctiont was continuee Ma524cocd edAfter cmlmg trmnoemmbnreuxtmdeeto room
terPRRrbss) SBAmBNan couR B el rbndl hdifF e A B mrgcipitate
orfrr'ié?mi'.\ﬁﬁ‘fqeﬂhe réraé%ld?f%dﬁfﬁhs %ﬁecﬁé’dj bz%héﬁbnﬂﬁﬁh Wé@ﬁ@@@horougmy with

t hor ough wat er. Final | nmer was drie
acewnankeacmmsweﬁas driedinoy éa@uum pven éprf%rday héelsl ﬁ?ﬁ@rgo %. The

d a weight
polffler et BRI plerRgB MRl BTN TADED &) ol 25
Exanpl e 4 300 g of propyl ene oxi de and 300 g of
acetonitrile were charged into L flask with a
magneti c bar and a condensglgﬂﬁgﬁéhis wer e added 50 ¢
of the polymer prepared fromExanple 1 and 2.5 g of
benzyl tri et hyl ammoni um chl oride. Under 30 nitrogen,

t he 072 4B0IEEN i3 vh & -hanzoRkenens-tefasatonyic dianygkide and 0.2
mJ Q? di%'d’itﬂi%c%% 1 Wlélt\ﬁér‘éegus{p‘éhd@& iRBH05g cffféc%'tomtn\ll%ln a 1L-

ngto room-t errpera ure he reaction”sol ution
ﬂasmﬁmamaemmmizaoae@mm stiger.wdindes wniteeges, dh¢ ynixture was

nelid’ta. 81 BRIy " ha ictln . Ereliralkl, 2 HUFTIA potymer
prwplﬁite@rddjt fdluﬂﬁd; |tbte deactidnl Afteatha maomﬂrrnfxmre ]waki;zoolérdieo room
over al | kll el d was abou 0% The

bt ai ned h
tergpergiiirgnthe-RAYREGE Was |G iiﬁfpt %U@HB ﬁ"gmﬁixm%wa%oeda ssolved in
309/ Pbf aGetone and reprecipitated from water. The polymer was collected and
washed thoroughly with water. Finally the polymer was dried in a vacuum oven.
The overall yield for the polymer was about 65%. The polymer obtained had a

weight average molecular weight of about 5,830 g/mol.

Example 4

300 g of propylene oxide and 300 g of acetonitrile were charged into a 2 L
flask with a magnetic bar and a condenser. To this were added 50 g of the polymer
prepared from Example 1 and 2.5 g of benzyltriethylammonium chloride. Under
nitrogen, the reaction mixture was heated to a gentle reflux. The reaction was

maintained for 24 hours. After cooling to room temperature, the reaction solution
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Exanple 5 300 g of styrene oxide and 100 g of
acetonitrile were charged into a 2 L flask with a
won@setise7 bar and a condenser. To this were adeediE00300879
of the polymer 10 preparedofrom Exanple 2 and 3 g of
benzyl tri et hyl ammoni um chl ori de. Under nitrogen, the
reaction mxture was heated to a gentle reflux. The
reaction was maintained for 24 hours. After cooling

wh® poiren ts@‘dWl? iAtd 1fget AoIMBCH WatsOWhile OstirriNg:s Aopkblﬁiﬁher was
sIova into ge anmounts of water while stirrin

cqﬂectpﬁleby emtlonc@nd weshed Hyoreughly ithawatexandetinally Hed In vacuum
ol BB o oy dBd B8l a0, by Bpfa nea o

weightyaneragd trailerdarheeight ofvabiogh#3 208 rgayel. nol ecul ar
wei ght of about 23,800 g/nol. Exanple 6 20 2.0 nol e of
pyronel litic dianhydride was suspended in 300 g of
acetonitrile in a 5L-fl agkawipldisa condenser and a
mechani cal stirrer. Then 2.10 noles of ethylene
gl ycol was added. Under nitrogen, the m xture was

heat:gf} gP]Bf erygﬁbl b%dé %h o tq:B?acétSﬁ‘lfﬁlé Qbréhafedt b &9 L flask

for coo e reaction mxture to room
withe @pmagnetie bas tandr a egndessaronT ¢ thisawets adde@\p0 g of the polymer

prafsied fR1 é}%ﬁwge Efzgpggga ﬁ&f G ﬁ{}lgahmgﬂ%yﬁ%%@l&%ﬂde Under

mb@g@r%ﬂ thei ﬁid@%lbranﬁnmré rwaﬁlhegtetﬂbto unge?tlmlrem]?geﬁ' het reaction was
reacti on mixtur ea

AGKIES fOVEA "t ATREGOPIR 1 ST RemPRTatufe. (B rpag angsolution

Uhto | PBGhHIsOBf While \atEriR@Ur Adpol
AP SEABTRIGAYINE 1408, BRGS0, ket WA TR Ripobmer vas

comaeteplobw auctionaand wasbed dprpyghly yittowatatarghEmally dried in vacuum
0\}9\?1 {o‘?u‘p% ayé. %¥§%‘| lelﬁgﬂ?é 'a%lﬂ Boé 1 §fle! u[{)b %@P%iamed had a

for er d was abo
weighbavKtd§e mdrecll amBaeight @‘Cmﬁ)w23;81)08ﬂmol The pol yner
obt ai ned had a wei ght average nol ecul ar wei ght of
about 25,200 g/nol. Exanple 7 5

Example 6

2.0 mole of pyromellitic dianhydride was suspended in 300 g of acetonitrile in
a 5L-flask with a condenser and a mechanical stirrer. Then 2.10 moles of ethylene
glycol was added. Under nitrogen, the mixture was heated to a gentle reflux. The
reaction was continued for 24 hrs. After cooling the reaction mixture to room

temperature, stirring was continued for a few additional hours.

To the above reaction solution were added 1,500 g of propylene oxide and 8
g of benzyltriethylammonium chloride. Under nitrogen, the reaction mixture was
heated to a gentle reflux. The reaction was maintained for 24 hours. After cooling to
room temperature, the reaction solution was poured slowly into large amounts of
water while stirring. The polymer was collected by suction and washed thoroughly

with water and finally dried in vacuum oven for 1 day. The overall yield was about
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250 g of the polyester polyner prepared in Exanple 2
were dissolved in a mxture of 750 g of nethanol and

wO' 250971867 et hyl | actate in a flask. 20 g of PCT/IB2005/000879
concentrated sul furic acid3was added as catal yst. The
solution was heated to a gentle reflux. The reaction
was mai ntained for 22 - 24 hours. After cooling to
room 10 tenperature, the solution was slowy poured

8598t OTh@ dolriér GTRIMBH Hald #\RERjht bleragBiriblecHiBEREight BNEISSUt 25,200
A white pol yner obtained was collected by filtration

gaed washed thoroughly with water. Finally, the
pol ymer was dried in a vacuumoven for 1 day. The
overall yield was about 50% The pol ynmer obtai ned had
a wei ght average nol ecul &xampleght of 16,900 g/ nol. 15
Exanple 8 300 g of ethylene carbonate were warnmed to
liquid in a 2L flask with a nechanical stirrer. To
t hi 500§ dHe poldter Edlyrbe gﬂﬁiw’wﬁn Exapple® were dissolved in a

Exanple_ 2 20 and 4.0 g of benzyliriethyl anmoni un]
mpskirer Pl @50 T8 eofnmatiarol veRd HoRk gdot sthvoeciatridp a flask. 20 g of

cﬂcﬁﬁﬁ%ﬂ-suTﬂﬁcral‘i]‘?&;li/#”taﬁge% gg:cgf/ﬁggnyaedmb $dhifon was r(ljeated to a

tenperature unt _ was di ssolved and a
geritieaeflgol Tihe ceadtionavasthaintained feod? - heursoditier cooling to room

HBEE 5 e A, P 0 905 b i
spedchiphdért ed whity ippilymé@rsobtairedicivas collastbd byt filtratiog ind washed
oSt G AR f e TS AR T 1 o
THE ioQQFallllo\PielﬂileQOatQﬁ}F[HO‘Vo.Ex'Pﬁ@ Ip@lyPetOoBtathedPhid &f (\%eight average

pérsoms I'tic dianhydride was dissolved in 600 ¢

melesylas weight of 86:9900/mel.a 1 L-flask with a nechani cal
stirrer. Then 1.0 nole of ethylene glycol WO
2005/ 097867 PCT/ 1 B2005/ 000879 32 was added. Under
ni trogen, the reaction m Bxamplev8s heated to 120C. The
reaction was continued for 8 hrs. Then 10 g of
benzyl tri et hyl anmoni um chl ori de was added and the

reaCédOOp YR8t | gHAdNER WHne tWarimet? thniguit irf BRe2E ek with a
tenperature. The reaction solution was cool ed and

merhaniea $lirrene Toi thisrwa added 4089 9f therdymenpigparadingexample 2
and 4.0 g of benzyltriethylammonium chloride. The mixture was heated to 130°C

under nitrogen. The reaction was maintained at this temperature until ail the
polymer was dissolved and a clear solution obtained. After cooling to room
temperature, the reaction solution was slowly poured into large amount of water
while stirring. A precipitated polymer was collected, washed thoroughly with water
and finally dried in a vacuum oven. The polymer obtained had a weight average

molecular weight of 41,000 g/mol.

Example 9

1.0 mole of pyromellitic dianhydride was dissolved in 600 g of ethylene

carbonate in a 1L-flask with a mechanical stirrer. Then 1.0 mole of ethylene glycol
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5 amount of water while stirring. A white polyner was

collected by filtration and washed thoroughly with
wowioen97sé6ol | owed by drying in a vacuum oven. TPEI/IB2005/000879

pol yner obtained had a weBght average nol ecul ar

wei ght of 112,300 g/ nol. Exanple 10 10 500 g of

et hyl ene carbonate were warned to liquid in a 2L flask

with a nechanical stirrer. To this were added 0. 44

w %&fedﬁuﬁdér%ﬁbqér{ itie FHRNON Phikidife VA4 hddtddto ™. The reaction

ronb-2-nitro propanedi ol . The m xture was
wasceordinued f@08 brs. uﬂh@ﬂ 1@. q pbemzyltrigihylammenism ghleride was added

t
PP BB S\ b SHS Bt S20d o SanT iy, T
rehdtiont WmWas eomlad argi fiteded.t dha fitdte Was slewlytposmedddo a large

argyst guates welmTeigor 4 dde ool ey SRIEapdivofiration and

waY%‘édSthgiﬂMu\ghBDWItﬁdNatéi dolowad B¢ diyingrh @ acuvrh evenhiThe polymer
stirrin preci pitated pol yirer was, col | ected, washed

obtained bga Ia}M’Q!Bh'haV%g% m%‘% W\%Qhﬂpfdr i2edPq 9/MPlyacuum
oven. The overall yield was about 70% The 20 pol yrer
obt ai ned had a wei ght average nol ecul ar wei ght of
about 26,500 g/nol. Exarf}ample 1800 g of ethyl ene
carbonate were warned to liquid in a 1L flask with a
25 mechanical stirrer. To this was added 0. 31 nol e of
pyr @oel §i dfi ethdienehyatbodste Gefs warmeldetooliquid in a 2L flask with a

1- ph 1,2-eth di ol .
T TN R A ———

0.483h&ds (R dﬁgﬁﬂ@-@%tr!ﬂhtﬂ Deaneditf "B MiRUre\avas heated oto 80°C

mai nt al ne nperature for 23 hours. Then 4.
ungleo hittngeny | The eastion mwasaintaingdat s temperatyde forahbours. Then

5 0 PRSPk e et g D 36O s i
toCIBOPC NJ Hearetolion tvasredintairied attthis teaf@etature foo2@thren After cooling
oS L 58 8 0 Y S BT e amourt o
wﬁgWhﬁgOo(ﬁﬁ'frﬁ)0ﬁ7&ec@ﬂaté%5pcﬂﬂhbﬁWag%ollé@t%hed/abh@d ‘ﬂl\tﬁbhghly with

water and finally dried in_a vacuum oven.
wz@ier wﬁ finglly grigddn ravacuuiRioyan. ahher avrratiyield was awt git%. The

pdméfott3fhed HEY a whitHTBUEradé molecular weight of about 26,500 g/mol.

Example 11

300 g of ethylene carbonate were warmed to liquid in a 1L flask with a
mechanical stirrer. To this was added 0.31 mole of pyromellitic dianhydride, 0.031
mole of 1-phenyl-1,2-ethanediol and 0.279 mole of 2-bromo-2-nitro-1,3-propanediol.
The mixture was heated to 80°C under nitrogen. The reaction was maintained at
this temperature for 23 hours. Then 4.0 g of benzyltriethylammonium chloride was
added and the temperature was raised to 110°C. The reaction was maintained at
this temperature for 7 hrs. After cooling to room temperature, the reaction solution

was slowly poured into large amount of water while stirring. A precipitated polymer
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5 An antireflective coating conposition was prepared

by dissolving 2.4 g of polyner prepared in Exanple 6,
w®@2002/0g786f tetrakis (nethoxynethyl)glycoluril,rOr/B280300879

triethylammoni um salt of 1@3canphorsulfonic acid in

47.6 g ethyl lactate. The solution was filtered

through 0.2mfilter. 10 The performance of the

anti-reflective coating fornul ati on was eval uat ed

wi$ cBlected, Wadréd tﬁ&&éﬁ&’ vﬁhpwafe?%ggtfméﬂy ané@m & vhe@imA%en. The

Electronic Materials, "dariant r por

paiymer oblained har a weigls @varagemplesulas weight 0& ééﬂuoﬁgg/m m
fromthe above solution was coated on a silicon wafer
and baked at 200C for 60 seconds. 15 The
antireflective filmwas fourlkampléd2e (n) val ue of

1.51 and (k) value of 0.26. Using AZ(r) EXP AX1020P
photoresist a 330 nmfilmwas coated and baked at 115C

for AR dtiesiRdtve %ﬁtlﬁ@fcﬁinpwﬁldnh%slmg&wdsby afigsoheing 2.4 g of

using an ISl 193 nm mniste

gt -Crwil & i & Seirats freﬁt%mrnemyhgwgolurn 0.048 g
i@?@}farg ﬁfj 1084 N@§ul¥lﬂ&?%cﬁi it Y6 {Pet®fl lactate. The
seconds and eve

oped u5| ng a 2. 20 wei ght % aqueous
saluliart was filéreddhraugbthumdittenni um hydr oxi de for 60
seconds. At an exposure dose of 16mJ/cnR, the |ine
and space patterns at 0.13 nmicron were observed under
scanThe peslopphnes ofi theoanthpeficative stvating foemslatiodi was evaluated

u§ﬁ§’ ,eiz"’élf Eglgf m O%gé? Sngtméq%s%f év%ﬁg%lg F[rg%gt@g}ﬁ{?ctrqm‘% Materials,

Clé?%npbo%rhﬁ’éﬂ GSErhéﬁ/flieeNJbV@\ W@hhﬂﬁnﬂ%ﬂéd:t%scddﬁﬁg #ratfrom the
solution for the elimnation of reflectivit

abyie sotution wasftoated 08 & 8licoM gvalf%r aishbaked at %09‘}% for 60 seconds.
Tﬁé‘%ﬁl@fe%tlpé lflf?ﬁ v{le% ﬁcﬁﬁl‘iﬂ' fbghé(‘{'/e{ \%Uéﬂ?}?tpf)?%nﬁtw’%me of 0.26.

0 ex rest s i's exposed I mge
Uaim@ m@/exap@m OZUIFépIamtbrefses‘tlaemO O] f(tmaovamgoatad #ahd baked at 115°C

exposed area_is th t I

fof B RRcosRs e WBLETwas Ao ipaBeRRs Pradbeufidd 315/ 108 nm
niifistePBeswilts DIENL-0. 7 BRINM, thdbab@mm‘ntubhﬂ iRirhinagbh emhlbrﬁary mask.
fil mshould be relatlvel hi gh in conparison to

The expesss wafes wasthakedrat 1&&& @rf@r $Qee¢ quf]dfﬁ?\ée'%d Using a 2.38
&Q\?l of éééﬁ?usp i ﬁ{g ﬁptrdt%%ﬁ)% rﬁﬁ\oﬁu” ng Héoféff 60 seconds. At

cessl 0SS O e resist e etch
aprexpesugre dase of 16mJ/cm2 the line and space patterns at 0.13 micron were

observed under scanning electron microscope and showed no standing waves

indicating the efficacy of the bottom anti-reflective coating.

In photolithography, the use of bottom antireflective coating provides the best
solution for the elimination of reflectivity. The bottom antireflective coating is applied
to the substrate prior to coating with the photoresist and prior to exposure. The
resist is exposed imagewise and developed. The antireflective coating in the
exposed area is then etched, typically in an oxygen plasma, and the resist pattern is
thus transferred to the substrate. The etch rate of the antireflective film should be

relatively high in comparison to the photoresist so that the antireflective film is
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preferred to have a bottomantireflective coating that
functions well at exposures less than 230 nm Such
wa@niosnefsbect i ve coatings need to have hi gh et chCT/B2065/000879
and be sufficiently absorBing to act as
antireflective coatings. US 5,935, 760 describes a 5
bottom antirefl ective coating based on a very specific
crosslinkabl e pol yester polyner. This application is
etcAb@tWithdu® BRBLEIVANDSS cTORENEEsRY fi aatm@nﬁélaaﬁlmacess It is
serial no. 10/301, 462, filed Novenb 21, ,
prefpitechioshaye apettgm r@#l@i&ecrlvﬁzeeqimgéh@wunq@r@well at exposures less
f 2 7 0
ERFIERRE Sl areleciie ooy TRetolo, A Pigfp igh rates and be
smfﬁdpnil;sabsmrbingt tmgctaasluaamrgﬂ&ctmba codtirigs. aU& 6]935,760 describes a

o ARttt BSaBIE18R58, 50,8, e BB, pobestr

pupﬁ@kuble t he di anhydri de and the di ol being present
in substantially stoichionetric anounts. 2. The
process of claim1 which conprises an additional step

of p'ﬁ‘ilrﬁ a?glb!atﬂfn fsullelléked %tﬁfdhfﬂhtg’gc&ﬁnﬁﬁﬁybal@h?‘e\BélléHl‘lon serial

t he er wth a g conmpound sel’ected f
nq.of OMbH()‘Zi rfiled alouenibles zshnzma they c@@enﬁaferd‘nch hereby incorporated
ly in the presence of a catalyst. 3. The
bgﬁ%%ﬂg@gof claim1 which conprises an additional step
of converting sonme or all carboxyl groups on the
pol yester to hydroxyl groups by reacting the carboxyl
groups wth a hydroxyl-form ng conpound sel ected from
aromati c oxide, 15 aliphatic oxide, alkylene carbonate
and m xtures thereof optionally in the presence of a
catalyst. 4. The process of claim3 wherein the
pol yester forned after the reaction of the carboxyl
groups is partially crosslinked. 20 5. The process of
claim3 wherein the polyester fornmed after the
reaction of the carboxyl groups is generally linear.
6. The process of any one of clains 1 to 5 wherein the
di anhydride is a mxture



10

15

20

25

25 of one or nore dianhydrides. 7. The process of any

one of clainms 1 to 6 wherein the diol is a m xture of
won®soy7senor e di ol s. WD 2005/ 097867 PCT/ | B2005POD 02 665/000879

36 8. The process for neki By a polyester of claim1l

whi ch conprises: (i) reacting a dianhydride with a

diol, optionally in the presence of a catalyst, in a

medi a whi ch includes a solvent in which the polyester
Clafimé:nsol ubl e, the dianhydride and the diol being
~present in substantially stoichionetric anmounts; 5

(ii) separating the polyester fromthe nmedia of step

(i); ) orifyvi . , ,
1y i B 4 AL e i Fofipi [odchtg B v
a dmlmmlodali;,einetbe @deéermmo’mmﬁﬂqldsh in alnmﬂi@ whichnidcludes a solvent in

BB e Rob TS B0 8IAL e AR prosot i

sultistarifiafly $ldichorfetfierans@fits.(i) react i ng a di anhydri de
with a diol, optionally in the presence of a catalyst,

in a nedla whi ch i ncludes a solvent in which the

2. poI YA §|rocb§s bpeli 8! which Q%Ffﬂréagéﬂréd?ﬁlonépgtebﬁﬁ pﬂirﬁ’élly or fully

bei ng esent 1 n substantia stol chionetri ¢ amount S,
es{temfymgsmb@tw g@m@mmm!eateﬁwmmepmmqmmur@ts.qbected from

bR A0S S STl B AR ot o catae,

groups by reacting the carboxyl groups with a

o B trck el e T RS e s R SR Sonverting
sdfh& br' aff %a%ﬁ{lle%f)uprQBﬁ {321 BbIWstbF‘td ﬁWrQXﬁ PO B re%ctlng the

cat a gr oceSs of 9 wherei'n

caquxmwunsomth adydeny isnﬁmmgsccyem@mde%ﬁlecfte@#pm 9#0@?@0 oxide,

SRl a1 S A RLR AR EF Sl g presnce o
a'chatyst.n the polyester formed after the reaction

the carboxyl groups is partially crosslinked. 25 12.
The process of any one of clains 8 to 11 wherein the

adi anfydpicdesd 6f dai BiwHeReinhe PBR/eSter frfedCafeatiivgl Feettion of the

carboxyl groups is partially crosslinked.

5. The process of claim 3 wherein the polyester formed after the reaction of the

carboxyl groups is generally linear.

6. The process of any one of claims 1 to 5 wherein the dianhydride is a mixture

of one or more dianhydrides.

7. The process of any one of claims 1 to 6 wherein the diol is a mixture of one or

more diols.
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13. The process of any one of clains 8 to 12 wherein

the diol is a mxture of one 30 or nore diols. WO
wWQ@e@S0086¢867 PCT/ 1 B2005/ 000879 37 14. The pr op€EEB20@000879

maki ng a pol yester of clai@dl which conprises: (i)

reacting a dianhydride with a diol, optionally in the

presence of a catalyst, in a nedia which includes a

solvent in which the polyester is insoluble, the

8.di anthedriodgss fnehdkirey dipelyebrir 68 clafre 3adtich Bom rlses
substantially stoichionmetric anounts; and 5 g

(Dpar treafting 3 dianhydrjdewith & digh, ﬁatl%a"uame Bese I%é shacatalyst, ina
mg& y\ﬁﬁlbfg |rf1(9ude°sI S%o&)&%t‘m WP\ oI 4 gén%ercﬁrm%lﬂgle the dia Phydrlde

ecte rom nono ydrlca I's m xt ures thereo
arupmemme;ng preshet iprssibetantialdyf stalctmrmtgxsamoyats The

f t h
(iR psp et 18 Polbsfer it f ol o St G apdTL 1 4 o1
("aﬁt Ipaméh Ilylybr:ijH)t beteﬁlfyﬁaﬁmwf'vthgloapﬁ eh \lisé poiyets@r oﬂetbpa(u) with a
ich includes a so in whic e es
canpisl ASTEPOURG SEISHER drorae MOVANG SIPaiobGRne miduss; thereof
oﬁtfénﬁﬂ&bﬁnttﬁetdré’éérﬁée%f%' &eha@aet ric anounts; and (ii)

converting sone or all carboxyl groups on the
pol yester of step (i) to hydroxyl groups by reacting

gth f d
9o oaHtes B BiKindh bBIRs(RY o st Eh BAmfEASR "
(hal kyreactingcadiamhgtideanithra diol, npnommlqnadiﬁe presence af bycatatyst, in a
B PAEE G0 SR byt s S dE RSP Bbis U3 Bannyerice
aer thermélq)émgaﬁﬂé\sdm iAQRibsEMtidily stoltPidhaEe afnddintsAny one
Clains 14 to 16 wherein the dial is a mxture of

(ihne separafipgdhepelyesterdromiie pediacd stest (i BAFm 15
(u}j\’ho c"\dn(}eﬁfﬂﬁ JOVH glxéllll chBby IQOG&”B A pblﬁeft@” §€4i8f (ii)48 hydroxyl

m st yr efie oxi propy e oxl
groaps)blyereactmgjtm oarboxd grdnmsewﬂh a]JWdrO')kw-f@lmn@ssnmbund selected

T T T .
oﬁ%éﬂ@&m@bré’ﬁﬁob&ﬁ@@t%%m

10. The process of claim 9 wherein the hydroxyl-forming compound is selected

from styrene oxide, propylene oxide, ethylene carbonate and mixtures thereof.

11.  The process of claim 9 or 10 wherein the polyester formed after the reaction

of the carboxyl groups is partially crosslinked.

12. The process of any one of claims 8 to 11 wherein the dianhydride is a mixture

of one or more dianhydrides.

13. The process of any one of claims 8 to 12 wherein the diol is a mixture of one

or more diols.
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38 20. A process for making a polyester of claiml

conprising the steps of: (i) reacting together a
waole@shymssT de, a diol, and a hydroxyl -form ng ceapmB20es/000879

selected fromaromati c oxidge, aliphatic oxide,

al kyl ene carbonate, and m xtures thereof under

conditions to react the dianhydride with the diol, the

di anhydride and 5 the diol being present in

14, ubﬁ@@f&béyfo?tn%mﬁg 8 BydsferdRIdnSt which)cohfpisesng

he m xture of (i) under ‘conditions to react carboxyl
(l)gr ouieacting & N@nfwdm}@wéra diot, ipptinaliyyin tas Preseseaiohd catalyst ina
mgaﬁp\%f&ﬂ J@ §8§‘¥e§otlve9‘ﬁ"|#Wéh ?‘Leoﬂ&g?étgr éqmg{)lﬁﬁbél the, dlanhydnde
) separating e p rom st
ar@d th)e dlolltbblﬁg preBeat inrsubstantiafly sloiadhinrﬁ@trmﬁwntmnhs tamnel

L5l T G A Sk gl 0 v
capidn é"&n@cﬁur&ﬂ SHNetEd Nfrdine rﬁb flei dreoholsaant xmixtarey thereof

one or 15 nore di anhydri des. The process of any
opfipnally in-thgiprgsense: ¢f aptatalyst ei n the diol is a mixture
of one or nore diols. 20 24. The process of any one
of clainms 20 to 23 wherein the hydroxyl-formng
15 onpbhanprdcess érenaking arpolyesterraf elaimxi which poowyisese

O e RN B oy e G5 of St n

m‘éaltaaifvhi%h |h&udésiadsdg~remgn tvmcrﬂﬁwespelpeéter )s ing6lublke, the dianhydride
ol yester repar apl e ess an ne of
it e obaind DEseyin spBtarya HOENSEs cBIOUSN A m 26
&?{vb s’%ﬁﬁ@%&&ﬁ AR §oAth&PBlyester ofStep (i) to hydroxyl
?)hoto It ﬂggr phy Cgsn t }’I%UP polyeSter e () yaroxy
groups by reacting the carboxyl groups with a hydroxyl-forming compound selected
from aromatic oxide, aliphatic oxide, alkylene carbonate and mixtures thereof

optionally in the presence of a catalyst.

16. The process of claim 14 or 15 wherein the dianhydride is a mixture of one or

more dianhydrides.

17.  The process of any one of claims 14 to 16 wherein the diol is a mixture of one

or more diols.

18.  The process of claim 15 wherein the hydroxyl-forming compound is selected

from styrene oxide, propylene oxide, ethylene carbonate and mixtures thereof.

19.  The process of claim 15 wherein the polyester formed after reaction of the

carboxyl groups is partially crosslinked.
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20. A process for making a polyester of claim 1 comprising the steps of:

(i) reacting together a dianhydride, a diol, and a hydroxyl-forming compound
selected from aromatic oxide, aliphatic oxide, alkylene carbonate, and mixtures
thereof under conditions to react the dianhydride with the diol, the dianhydride and
the diol being present in substantially stoichiometric amounts;

(i) reacting the mixture of (i) under conditions to react carboxyl groups on the
polyester with the hydroxyl-forming compound to convert carboxyl groups to
hydroxyl groups; and

(iii)  separating the polyester from step (ii).

21.  The process of claim 20 wherein the polyester formed after the reaction of the

carboxyl groups is partially crosslinked.

22. The process of claim 20 or 21 wherein the dianhydride is a mixture of one or

more dianhydrides.

23. The process of any one of claims 20 to 22 wherein the diol is a mixture of one

or more diols.
24. The process of any one of claims 20 to 23 wherein the hydroxyl-forming
compound is selected from styrene oxide, propylene oxide, ethylene carbonate and

mixtures thereof.

25. The process of any one of claims 20 to 24 wherein a catalyst is added prior to
step (ii).

26. A polyester, preparable by the process of any one of claims 1 to 25.

27. The use of a polyester of claim 26 in coating, adhesive, sealant, elastomer or
photolithography compositions.



