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WO edoaes18 o t he preparation of pol yether pol yneeBUS2004/025799

nore particularly to an inproved nethod for such

preparation in a phase transfer catal yzed reaction. In

a PHASE TR ANSEFREBOCATRLY ZHBEMEBETHODI KPR PRERARA TION OF

preparation of polyet LI ' phase transfer
catal yzed reaction. %@%ﬁgﬁmlﬁﬁg have becone an
i nportant genus of engineering resins because of their

BAGK R DP peyvENgSONConvent i onal |y, they have been
prepared by the reaction of an aromatic diamne with

an_ aromati ¢ di anhydride. This nethod, however, has a
Thi werfion atesith tl%%%ftep?rﬁtlﬁ‘fb&tmlé@lt'lﬂ?}y@ffé agg fiigpe particularly

to BA GBA0IEA BR1HRE Hh&icH ipRdpAYHioh 3§ a phike! thlkfRE cathl9Fed reaction. In
exanpl e, the conversion of phthalic anhydridé to an

a PNrtigukar| eimbiodianent ither iav¢ndion g elatsa itel the raenegation; o @olyetherimides in
[ .pitro group with an al kali netal
a@%?&%@?@%ﬁ%‘%%%@um ituted aromatic hydrocarbon
and an exchange reaction with phthalic anhydride to
Polfetlwrichitd¢schalicareeyaie i aneimpottantagenais ©6 engimgerirggeresion dwnause of

repar.e .pol yvet heri m des di.spl nment_r i on of
SRR AR LN PGP Phef G5 SR B S art FRE e Hacton of
anadrﬁﬂiafid: Qli?glyiﬂé ogidt o rar«whhﬂliti araghydrlit&t ilglisb'tr&(}&dbhbmwr,eﬁas a
.phthalimde). As originally developed, this_.reaction._.
AT Rt ot eSSl oRER oo B R yBgde.
in@fding horr QLS theRESrdion dVilalicCAL9dridNeh BE N-alkylimide,

contanminated with various by-products. U S. Patent

t
nitsatppooisni Nralkylgsids. displpegmant efdh nietgiow o anmalkali metal

¢ R dr G- Qb b rbHMnd h ion with
a if??ﬁ orr %%gﬁﬁ#ﬁ%@? &&;}“g‘g‘%‘é rso venfan g)f(c Iag%\(/3 reaction wi
phpjwlia ahl ydrisle ¢hafisrddheidiehitywiridbenzene, in the presence of
a thermally stable phase transfer catal yst such as a

I L di nj ' S, ty: 5 74 .
 ESAR L SLODLAL L RBELLH0y e BN B on o
ansalicihi rastabsaltsdlaaliaglreol-wubatitutciheematieh yrivdsrradeith tn aromatic
.possj.pl e, .for. t.he first. tj o enyision. the .
bl@%%&&?%ﬁht%llg&%%t 1AB ﬁnglﬁlaggﬁsvee{lgpgﬁi sorggc%on required the use of
expensive dipolar aprotic solvents and the product tended to develop color and be

contaminated with various by-products.

U.S. Patent 5,229,482 discloses a displacement method for the preparation of
polyetherimides from bis(chlorophthalimides) using a solvent of low polarity such as
o-dichlorobenzene, in the presence of a thermally stable phase transfer catalyst such
as a hexaalkylguanidinium halide. U.S. Patent 5,830,974 discloses a similar method
using a monoalkoxybenzene such as anisole as solvent. These methods made it
possible, for the first time, to envision the commercial production of polyetherimides

by the displacement method.

Nevertheless, several problems remain to be solved for the optimum development of

the displacement reaction for polyetherimide preparation. First, there has been no
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by the di splacenment nethod. Neverthel ess, severa
probl ens remain to be solved for the optimum
walewsihoprent of the di spl acement reaction for PCT/US2004/025799
pol yet heri m de preparation. First, there has been
nonmet hod for control of nolecul ar weight of the
method duc tontat] frmoleardan waighi ofythegaoduapnothemtban Seviting reaction

. the, anou of phas f t t ired .

s RSP er P S] Sp AP ST SUBBT ARGy e dberimide

prePhi@fion fryfubs@ahtial yad Eﬂ;ﬁg@,r@ﬁibalgf o> tH¥Qr&erRET5GAGN pepstitbased
on bis(chl orophthalimde). Thir the product

hal d _ |
on tRigichlarqnpthaimdsInd i) dh¢ \nspdnct Jypiealby spBiRinsofratively large

oG8y 08 ) Gl o Bl O o i
andying-operpog pelyherizaticdeofalycljopelyst ma?lyﬁ%eol'mou@eer why be a useful

alternative tq ofher. pal i zat | t .
eGSOk dheRbaflioR o, 67 ERlE £y ofners o by-
pr():dhdétre 21; Stge:l'%nmr p«lﬁimglieagsérf raié?éryelmaﬂécﬁ its tlggoup;eftﬁqsemdi msreasedits
ol A AR SRS R Tt izl T PbigPipize problems
resiRBg! ftdh Ghd pREABOFRERLOD @8 rouBakle Bt BEdh BHoOWH Fifth, the

have not been known, Fifth, the effects of such

effocdy iodbiush vasiaplepuasi tgPUrBY dPveAninds slgickinmestee ripalance of the
Hm?gﬂghg&g%eggnkgﬁm{eagents have been unknown. It is of

nterest, therefore, to continue devel opnent of the

di spl acement net hod of pol yetherim de preparation and
It igpfi inferast,t therefaeeto GulivERYe GonmentNT |ty displacenerapethod of

' b ' e A j f studies that
Pd?%éﬁﬁﬁ#?ﬂg5§g@gigﬁd3§Pﬁg%ﬁé§3?%9the di spl acenent

process and led to the discovery of optimal conditions
SUMMAR YO OF INVIONEI@bodi nent the invention is a nethod

for preparing an aromatic pol yether polymer which

Th& ﬁ%&%ﬁt%ﬁ&mﬁ?ﬁ Esarg:atséd’]gq a Eé}ieg of Qtju}ﬂleeg #ha?ide Bﬁ’ecfgév@fail t/%ﬂ?(ab}es in
S stantiall'y equl nol ar anounts o a eas one a al |
thendépadcenmht protesa add leddo theydisoobartyi df wpBohabeanditions therefor.

hydrocar bon and at |east one
o B R B S LR e SR Mg e
polfes twiliich adompristakbetading] He 4 sopentabviines sotplityy adbstantially
eq%%{ofagﬁr{q@%&%%%ﬁi Sn rallksallin %16%}1 sla ta%) ao IAﬁlygioxtyhs(lelbstituted
aromatic hydrocarbon and at least one bis((N-(chlorophthalimido))-aromatic
compound, in the presence of a phase transfer catalyst which is substantially stable at
the temperatures employed; said method further comprising at least one of the

following embodiments:

(A) employing substantially dry solvent, alkali metal salt and bis(N-
(chlorophthalimido))aromatic compound such that the reaction mixture comprising

the same contains at most about 20 ppm by weight of water;

(B) starting the reaction by addition of phase transfer catalyst wherein the polymer

solids level in said solvent is at a value of at least about 15% and then concentrating
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(A) enploying substantially dry solvent, alkali netal

salt and bis(N (chl orophthalimdo))aromatic conpound
w@mboefeat the reaction m xture conprising thePGHIE2004/025799

contai ns at nost about 20 ppm by wei ght of water; (B)

starting the reaction by addition of phase transfer
thegnixairy dtringesastion w8 thosajdealug id indbe rangs|of betwesn @bout 25%

sol vent. i I t out 15% and then
pol§fict SlosAderin ot 8P Boler BB on ot 1 ¢ he

said value is in the range of between about 25%
(Cyahyinzinisg| thds combiled abaychboflitsabD%lkadl ymetal ssalti dad  bis(N-

(chiq%ﬁ@{tbal@gﬁaarlggi ic 29'881%8{;13 Hf d' $ \genl g glvaﬂ{e ﬁ)a{hcel range of
bettvebh SRPNENAJlyheah)idd e0etang abOTBOUNsblimessllids kaklent
at a value in the range of between about 25% pol yner
solids |evel @nd about 60% pol yrreF solids |eyel 5{ D)b.
(Dheleamnmg s#id comfastt Béing2a MOIr BX6E¥ss Obf Seiff ¢ bis(N-
(ch@dr%ﬁl%al(lﬁﬂabg ERRRtB alohiPodRd hpr @MRSJuE 590 MR WiBsddRedtl adding
about 5% and subsequent|y adding alkali netal salt at
alkpk auetalosabieattloashones t0 affordl 3/ peliethenpelymsr obp desigrsmolggular
L.ecul ar weight; (E) enploying alkali netal salt
Ving | ess than about 25% of particles with a
di aneter of greater than about 200 nm and

F)
(E)e b bying akkeli | reetet sdhdavihg (leys dhanatboat iZSBﬁeto%magtg:}lqs with a

. wWhi.ch.i s staichi ”@O{Oi Ily pure or contains at nost
dlag%eﬁt()f@?eﬁeﬁ@?aé %%8%1‘ rnég aglxhydr oxy-substituted
aromati ¢ hydrocarbon or of free sodi um hydroxi de, and

(F)(eétplayibg s Ishst ohe of opht hal i m do) ) aronati ¢ conmpound
which is stoichionetrically pure or contains excess

anhydr.i de, gr . in oport.i en %

O SRR Rishds PoPLPRRAtRe hEodudafB oishou 03
maboyt oflGRe dippdrogpeutsdnital nsomdticohpdrecabi ccoitsrek nsodium
%roporti on no greater than about 0.15 nole % Various
hydroride. ?I@atures, aspects, and advantages of the present
invention will becone nore apparent with reference to

@t mégmgmwo hel@sRIo)BloneicadthpapRe MR i€ sriidiomRbdEy pure
DESCRI PTI ON' OF DRAW NGS

or contains excess anhydride groups in a proportion up to 0.5 mole %, contains

we

phthalides in a proportion no greater than about 1000 ppm, and contains

chlorobenzoic acids in a proportion no greater than about 0.15 mole %.

Various other features, aspects, and advantages of the present invention will become

more apparent with reference to the following description and appended claims.
BRIEF DESCRIPTION OF DRAWINGS

FIGURES 1-6 are graphical representations of the results of Examples 12-15 and 17-
25. Molecular weights in FIGURES 1-6, read along the y-axes of the graphs, are in

kg/mole; that is, they are conventional molecular weights in g/mole divided by 1,000.



FI GURES 1-6 are graphical representations of the

results of Exanples 12-15 and 17- 25. Mol ecul ar
wawiogles1s n FI GURES 1-6, read al ong the y- axesPOf/Us1964/025799

graphs, are in kg/nole; that is, they are conventiona

nol ecul ar weights in g/nole divided by ,000. DETAI LED
DHESCROPDESSRTPEION kal i netal salts of

di hydroxy-substituted aromatic hydrocarbons which are

e Y S 5 PR P! A
en% i Gl ey pREO GhERALS aktytybRABY Iﬁocﬁﬁmt drepotassioa bali | $ddrum
relatively | ow cost._ Suitable

salggy ARpo Tty Usedb§t partiee embBRRimeRISRIFIslt Bbtkelr Availahility and
rd&ﬁﬁ§f @sented by the formula (I1): (1) HO OH
rein |s a divalent aromatic radical. In sone
enbodi nents, D has the structure of fornula ( é
Sujtablp rﬁﬁ(}IdeY-wbﬁthﬁér wpmaidg hydigearbang Hchde ath@?@atepr,esente by
cluding, but not limted to, phenyl ene,
1h%€%ﬁg%§péne, napht hyl ene, etc. In sone en%odinents E
may be an al kyl ene or al kylidene group including, but
not limted to, nethyl)enellOetByt@He, et hylidene,
gropylene propylidene, isopropylidene, butylene,
ut den I sobut
IR veleER ek SRR, A HorBE b A RE D hos, e smcture
of &brsylle€iB: or alkylldene group, it may also consi st of
two or nore al kyl ene or al kylidene groups connected by
a noiety differen fronlalkylene_or al kyl i_dene,
i ncl udi ng, but no L1 tled| t
tertiary nltrogen I E ge; ?r
car bonyl nkage 4I| ontc'
si | ane, S|ony Uk DU|fu

a

i ncludi ng, but not Iimtled to, SL
sul fone, etc.; orta phospgherusconf
i ncluding, but not limted to, phosphinyl, phosphonyl,

withén Alnre%}ggﬁts an aromatic group including, but not limited to, phenylene,

biphenylene, naphthylene, etc. In some embodiments E may be an alkylene or
alkylidene group including, but not limited to, methylene, ethylene, ethylidene,
propylene, propylidene, isopropylidene, butylene, butylidene, isobutylidene, amylene,
amylidene, isoamylidene, etc. In other embodiments when E is an alkylene or
alkylidene group, it may also consist of two or more alkylene or alkylidene groups
connected by a moiety different from alkylene or alkylidene, including, but not
limited to, an aromatic linkage; a tertiary nitrogen linkage; an ether linkage; a
carbonyl linkage; a silicon-containing linkage, silane, siloxy; or a sulfur-containing
linkage including, but not limited to, sulfide, sulfoxide, sulfone, etc.; or a phosphorus-
containing linkage including, but not limited to, phosphinyl, phosphonyl, etc. In other
embodiments E may be a cycloaliphatic group including, but not limited to,
cyclopentylidene, cyclohexylidene, 3,3,5-trimethylcyclohexylidene,
methylcyclohexylidene, 2-[2.2.1]-bicycloheptylidene, neopentylidene,

cyclopentadecylidene, cyclododecylidene, adamantylidene, etc.; a sulfur-containing
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enbodi nents E may be a cycl oaliphatic group including,
but not limted to, cyclopentylidene, cycl ohexylidene,
w@2®5621618 met hyl cycl ohexyl i dene, net hyl cycl ohergT/Us®n€025799
2-[2.2. ]-bicycl oheptylidene, neopentylidene,
cycl opent adecyl i dene, cycl ododecyl i dene,
linkapemandyding) éne ,noe tlienitedatos lsultﬁde odfoikaienomgilfonkag ephosphorus—

i ncl udi. hut, not 1im | fide, sulf
coPiieR e Jrtaas: tidioh Dty oy ihroRiiphiy 2h ether
llnﬁége AQardon{l ERMp! 8 terBAgSHBbEN g@Up,PHOS @ﬂl@ﬁly-lcontamlr%t h@fage

|'inkage; a carbonyl group;, a tertiary nitrogen group;
1nc@pdn@g,sb1|1t| é@hlléféﬁfiaf% NP | ok 8RN ncR udeprgsenby hyfiggen or a

mdno%lgrﬁqlggeygflyg%l %E&Jg?ﬁclﬁﬂlhg XBat nBHLLHREd ﬁ‘)s Qmsﬁylhédgfl Oﬂl@ﬁ aryl,

ocar bon group i ncl udlng,
ardlkyh tleayt, or callck)aﬂg/l Ilalvlalyd)us ethkgdiments yd moa@xailemy |hyd10carbon

grq%)n 3{}% l.gﬁog%g%g!%egal gtll]tuteld e}/r@&#lgrwﬂﬁg%g gf %Qlto-su%stltuted, for

exzhﬁf)l@g%ﬁ Sl baidhldﬂdie&klyhdaﬁe t Ipatticalldrby f gmdmhlomoalkyhdene Y!

| o b
1nd&pgth:{eg ggq e%t? Itogtg}eggencég{ay S&H.grlgqerge?nslc atom including, but not limited

to, 3aBeeh Qﬂﬁ&{r&abfﬁ‘{ﬁmg AR rinéliod IR RANEeRahY Rbuésiifaining more

occurrence may be an inorganic atomincluding, but not
thanj aig éeregnic s gakluding dwrf ot 15pised e, méws G AEganic group

111(!119cﬂf1%egut R AR Jdgg{]' Cm%g&y%elﬁ Q‘Wd?dcgf e d ntlchﬁ'clﬂng MSut not

ani ¢ atom i ncludin
lmatedctngaiherwl,galml:,palkyic hugydii al@ky]b atkaryds of ¢yelaabeyls o, arROXy group

1nciqpcﬁ{1 alﬂﬁtné)t It Fg car I&P \? rel llkn ‘I:% ¥ %&x%‘val%fftl hﬂ&g?arbon group

aryl,

1nc&hd§ﬁg,)ﬂu_.t nof ligyted Q@Iallel,, arplr, awllkyl),xalk@rybu)p cyciohlkydll iigheidgionly
not |1 [ '

oSt LA (B O MGl P 5 2 NOLeL S0, conin
uséd Ky brepaeYthe p@IﬁJ;éfytn s&hé‘ BhdtlculaP em®Y &tk Y ;combrifsi HBalo

only necessary that Yl be inert to and unaffected by
grqupeoraaies allylsiramrl ThalettPonn CERERSERts ARY idessr r@%@f@p\a?l@dmg

el G RSB humb it#Of Bh la%tﬂ;?cﬂ@@cﬁ' B8O “p” represents
Ral'o dro it

conprises a up or group. The [etter
anriefpge Sem annhm)zludmwem tlfrolcgh tlm dumh@ﬂ Qfmoﬁ@lOZ% P Eta’vﬂ@a]@% for
oS RS LB A hat Pl - Shsprggs om e
eqhalad widhed geﬂ:)a)"rﬂbné;hmdugh réfhesenisnibhe inteder podidingrsoon E

avai | abI e for substitution; "t" represents an integer

i S B 5o S g FESLE R
(11?1@ B |vﬂﬂn&ﬁd51@ tha ok ¥y duetituchu ﬁﬁpﬂebeﬂl emeyimmyatba the same or
dlfferelrlto C’laﬁebsoa?r?e lllol’idgl\?r{lg rflorDthle SR rsggsrtl?ge%?t ?Xghe?g "1s zelroaln formula
(I1) and “u” is not zero, the aromatic rings are directly joined by a covalent bond with
no intervening alkylidene or other bridge. The positions of the hydroxyl groups and
Y! on the aromatic nuclear residues A' can be varied in the ortho, meta, or para
positions and the groupings can be in vicinal, asymmetrical or symmetrical
relationship, where two or more ring carbon atoms of the hydrocarbon residue are
substituted with Y' and hydroxyl groups. In some particular embodiments the

“t” “S”

parameters , and “u” each have the value of one; both A' radicals are
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(1'l') above, when nore than one Y1 substituent is
present, they may be the sane or different. The sane
whododm2teigie for the RL substituent. Wiere "s" PGI/E82004/025799
in formula (I11) and "u" is not zero, the aromatic
rings are directly joined by a covalent bond with no
unédbtstetﬁteﬁlﬁhﬁlgylaimﬂlicﬁilemd@ iseinhdityl{dendgeup Sinh qsomiptro@/ﬂiﬁene
of the h dr ox rou d Y1 on the arqnatl
In pogas pryesul mefe% ifeniy Rpfiey e R@ro PR aﬁlamay
be BOSH thipfRayldidlod R 0PHIpIATIchE Qndpﬁle'oﬁhéf 'pCpHéﬁillene
asynmetrical or symetrical relationship, where two or
nore ring carbon_atons of the ydrocarbon resi due are
In §e1pe @nlrogg ni§ eihdifgdraxvtseRptirusd) irogiale pydrocarbgye may be an
bt BT BT BRLT Rl S PIRRIATEBH el apje mAftarbons
of thistyps ilshtdettusse df flechyhenéliDadi cal s; and E is an
al kyl i dene group such as isopropylidene. In sone
particul ar enbodi nenfs both Al radicals are
p- phenyl ene, al t houBh4 bot h may bR - or m phenyl ene or
one o- or mphenyl epne and the other p-phenylene. In
some enbodi ment s/0T |d\ hydr oxy/sups\ituted aromatic
hydr ocar bon gikyl i dene group.
Sui t abl e di hydr tic hydrocarbons
of this type incl %M ormula (I11): ()
wher e i ndependently eacly i s hydrogen, chlorine,
bromi ne or a C nonoval &t h¥drocarbon or(IHydro
carbonoxy group, each Z is hydrogen chIorlne or

br omi.ne OVI i on_tha
Rt PR, 5 B i B B WOt Bt § e PR Blent
hyfﬂ;fo@zﬁlﬁlblh Q)rft){ﬂfm&fdﬂeﬂﬁ gROU0 elgélc IZ2u gehj«}rogm Q:lE]lldrhle or bromine,
ornmul a er e | ndependent each R4 is as
subjestitp hs H?%Yléﬁoﬁél?ﬁ aﬂsastérﬁai lhﬁlgﬁﬁﬂed%rrh PP and R are
hydrogen or a C hydrocarbon group. In enbodi nents of
Sulthifle PHiBS@0k y-sidcaRktED Rrsthatd hodibesbbsd ialsdt Bdhaleotidtd @f the
hydrocarbons that may be used include those discl osed
O%Wlhgﬁa or forrmula (generic or specific) in U S
Patents 2,991, 273, 2,999, 835, 3,028,365, 3,148,172,
3,271, 367, 4 4
(R*)4 (R%)a

Rg

l

HO \\ // k} \\ // OH

where independently each R*is as defined hereinbefore, and independently R® and R"

Iv)

are hydrogen or a C;.30 hydrocarbon group.

In embodiments of the present invention dihydroxy-substituted aromatic
hydrocarbons that may be used include those disclosed by name or formula (generic
or specific) in U.S. Patents 2,991,273, 2,999,835, 3,028,365, 3,148,172, 3,271,367,
3,271,368, and 4,217,438. In some embodiments of the invention dihydroxy-

substituted aromatic hydrocarbons include 4,4'-(3,3,5-
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3,271, 368, and 4,217,438. In sonme enbodi nents of the
i nvention di hydroxysubstituted aromati c hydrocarbons
WO pboie18t, 4' - (3, 3, 5-trinmet hyl cycl ohexyl i dene) BCPH82004/025799
4,4" - bi s(3,5-di net hyl ) di phenol, , -bis(4-
hydr oxy- 3- et hyl phenyl ) cycl ohexane;
trlrﬂetﬁylbycﬂélzﬂexly};diﬂmxypﬂ”mny I4)4'1-bm’(3351-e11mé’th511‘)d1phenol 1,1-bis(4-

RS L et haney DLa( s IS VRIS pane:
dlh?aﬁ)&sldlﬁ EHyPK¥thand rbtsgpay(ﬁax%ﬁmm hab@ane; bis(4-

i s(4-hydroxy-2 i meth hoxyphenyl ) net hane;
hydrpx sheniiyaethigs itﬂas hy@pm éﬂltm@etwlérpa s DA Ry drony.2,6-

dlnq%gyl%%}%{th%éﬂeﬁgl a?ec’)p}hle]%l)? %}é}tldﬁo%henzyl?thane 1 2-bls(4

hydlydyp}wyyibﬁh?]de) b,rldpdﬁélydmmi‘ezhlyromh@meﬁ@n@l%%hﬁfﬂeI A ;
en

GRSy o B H e R R AR s

hydvg@yhestyiFprepanet D,lzaﬁs(|4)}@dﬂp@nﬁmethylphenyl)propane 2,2-bis(4-

b3 PERY DBroBaes: Aok Ry ROy S pERBIbhgn g isopane; 22

b1s(4 ﬁydrb)@}t! B%calhfeﬂgd}ﬁleﬁybprapmédg QEYEh@éﬁﬁémefdlw ane;
bi s{4- hydr oxypheényl ) cycl ohexyl net hane; 2, I s(4-

dilygeroRygtybRLOPROG; bmﬁ%ﬁwrsﬂmﬁ@)cmmewm%ﬂ@@érh&ﬂn
B RE  fE 200 et A ry
na@tk@lf)r_&:u B;ﬁzdlﬁméexiy nqﬂ]dra@:nng]higtroqumone resorcinol; C;.3 alkyl-
2..2-bjs-(4- § ut.ane;
sukztléi_t%q 1§_s{r21_nﬂgsd @g%%%ﬂg%ﬂgo_xyahe%ph% it é12 -bis-(4-hydroxyphenyl)-
2- lhethylbldlr&rhlé AL h}zsiiri(@l)hyrdhﬁdyphé@y)eyﬂhlmaﬂ@ b1s—(4-hydllroxyplherllqyl)d bis-
00X
(et et SRR A U rB e bidipRshens EOE"Y ! ) sul phi de:
hyﬁ%ﬁgﬂ?élﬁdl ma%dn)ep QQ@@Qﬁmethyl 4—hydroxy8henzl) -2-(4-
hy@ryay@;@pmﬁpagep Qdﬁmhyl 4%/ ﬁydroxyp)henyl) 2-(3,5-dimethyl-4-
hyﬁr 8?pﬂéﬁgﬁ%ﬂogésehxgr(@)@yﬂ%w&eﬁyﬁg  hydrdk Ry méthane; 1,1-bis-
G, 5+d$m¢@y5>hdm>ﬂ’ék hbsdrmhwyl)tthwd,rmgoma(és@fﬂmmMyl -4-
N et e T G N
méﬂ;ﬂblbhnge; 6.3-5isq3 ﬁ&hhyﬂhp]phaﬂl%h@dx@hymhmma)le 2-,1-bis-(3,5-
. e u e, . .
g pas) 35 e reberph ARt LI Hehehd:

hyhnolx P/K) c%hexane and bis-(3,5- dlmethylphenyl -4-hydroxyphenyl)sulphide.

hydroxyphen | ) cycl opent ane;
Inp ,ppnt]gpér elgbgallmeﬁb'@lﬁ iRy rsulstitu ed aromatic hydrocarbon

Aoy 1) cycl ohexane; and
Cmg%s % %Iﬂdm met'hyl phenyl - 4- hydr oxyphenyl ) sul phide. In a

partlcular enbodi ment the di hydroxy-substituted
In spegmbedimentoeldibpdroxy-substituted aromatic hydrocarbons when E is an

alkylene or alkylidene group, said group may be part of one or more fused rings
attached to one or more aromatic groups bearing one hydroxy substituent. Suitable
dihydroxy-substituted aromatic hydrocarbons of this type include those containing

indane structural units such as represented by the formula (V), which compound is 3-



conpri ses bisphenol A In sonme enbodi nents of

di hydr oxy-substituted aronmati c hydrocarbons when E is
wa@pooahksheene or al kyl i dene group, said group nMegI/D82004/025799

part of one or nore fused rings attached to one or

nore aromati c groups bearing one hydroxy substituent.
(4-$yitoxppleengl) Hy Y 8-oigpethybindant 1bk d and ohmat the Hyumwe afBbnswhich

of this . type include.t e_.cont ai ni k.ndane

cogpPpg A rﬁif(fxgpg%nép'gggftgﬁ}}e@yilﬁl?é%gﬁ;' the formla
(V), which conpound is
3-(4-hydroxypheny|)1§cl,'}hrinethylindan-S-oI, and by

the formula (VI), ki chvconpound is
| - (4- hydr oxyphen -t ri met hyl i ndan-5-ol : H, C CH,

(V) HC H C (V) | uded anong suitable

di hydr oxy- sultgy t ured apenetkg¢ hydrocarbons of the
type conprising one af,J1 kyl ene or al kyl i dene
groups as part of fused r are the

2,2,2',2" -tetrahydro-1,r-sprt obiPHH i ndet\)] di ol s
having formula (VI1) : (VIl) wherein each R6 is

i ndependent |y sel ect ed fr8ﬁ1nnnovalent hydr ocar bon
radi cal s and ﬁglogenH adi/¢al s; each R7, R8, R9, and
R10 i s i ndepe Kyl ; each R11 and R12 is

and each n is independently
egers having a value of from

sel ected from pos :
O to 3inclusive. In a
bi [| Hindene]diol is
2,2,2",2" -tetrahydro- 3, 3, 33
tetranethyl-l,r-spirobi[lFLindeng?{G,G'f%pol
(sonetines known as "SBI"). M xturesof al kali mnetal
Als@lihdudidr itk buicaiaditlydrogs-sobstamyd ekorhdte hypdregabag of the

di hydr oxysubstitute romatic drocar bons may_.al sa be
YR RS SRR S A o 4Gy {SEEH PR RbDYAPT Bgd Tngs are
th@@pgzd,z'r@m}@dﬁf-l,t1hgaiwbqsﬁrﬁhdéﬂ@g@msIh@wng$omnﬂ@mﬂ)ﬂ: to

designate both linear al kyl, branched al kyl, aral kyl,

cycl oal kyl, bicycl oal kyl gricyckpalkyl and

pol ycycl oal kyl radi cals cBRtai pRng carbon and

(RO
/\ ) OH
\/‘
HO@%\ (Rs)n
R12
7 8

(VID)

wherein each R® is independently selected from monovalent hydrocarbon radicals and
halogen radicals; each R’ RS, R9, and R is independently C,¢ alkyl; each R'" and
R' is independently H or Cp¢ alkyl; and each n is independently selected from
positive integers having a value of from 0 to 3 inclusive. In a particular embodiment
the 2,2,2'2'-tetrahydro-1,1'-spirobi[ 1H-indeneldiol is 2,2,2'2'-tetrahydro-3,3,3',3'"-
tetramethyl-1,1'-spirobi[ 1H-indene]-6,6'-diol (sometimes known as "SBI"). Mixtures
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hydrogen atons, and optionally containing atons in
addition to carbon and hydrogen, for exanple atons
w@edosoews from G oups 15, 16 and 17 of the Perporis2004/025799
Table. The term "al kyl" al so enconpasses that al kyl
portion of al koxide groups. In various enbodi ments
of Nkt m el dsalits adwgied fedik ihixt@ds odl iyaoke thehdsegoing dihydroxy-
containing.fLon11 0 about 3% car pon, at ons, and
substidyteyarogitif hydrocarhons@an alse pe APPIoNES-exanpl es C1- C32
al kyl optionally substituted with one or nore groups

Theekss tatkyl' &Mubelt Bthealdidus dadbodiRerty of @lad Ioydser@r inéntlon is
and C3-Cl5 cycl oal kyl optionally substjtuted wi.th one

intgpdedpiie gesigigte hortleckinagr f #llsyh Ciaegdedaplyl,. adipd, cycloalkyl,
~ hqul ar ratjiv i - hy
SRRBISH, okl LHSH, 40 Yo mRTRIGE, GARI SRR cuton
hytlergtn atomspand/dptiqnelty yontainmgreornhy in addéiop to daghenyand hydrogen,
octyl . nonyl, .decy dec d l1. . SONE:
fo Pty AT i RSB A toatF 7 B e B He e, The
tedpd elquzgr«]vaddlw |en&c&ﬁijbe?3§dsstlhhm GllkyP 901@130&: afbalkytide @yedpspeht yhrious
cycl ohexyl t cycl ohexyl .. cl gheptyl,. .
erogeren st S stk ey 4 oG it Fumddo about
32aEAbkY atonfdiadl ificlal® ab NRSRra608 trRh Ninkifing rekBinples OC ROBY alkyl
14 carbon atons; these include, but are not |limted
optipnallyevypgiituted Wiy PRROE/MOr ORI ﬁl@m frogfgl-C32 alkyl, C3-C15
. ki ' . i cal
oy ] R, Sl b B8 P aore
graups scleoted fsu$11-€32 elkybr Sams ylagioutantildubtratiyé exaaiplesnpemprise

taining from6 to . 18,r] car S
i, &b7h ks ooyl RgUbbdsEPAeD bRt By, neopenty,
hekgiditeplys, bagl, uteylOdeCHS wdydyl apidi dodekyly Sohst iltustrative non-
lrghiigs SO KTy g0 SOy Taciels incldae eyelobutyl,
cy&l{ggé&&w atdy¢RhexANP heshAbyshekyll adiyve@heptgR NMHitoheptyl and

stitutéd or unsubstituted phenyl, biphenyl, toluyl
adgmentyhp kit Moushadipents aralkyl radicals are those containing from 7 to

ab?. SANLGHBh U ARN Rl FeHaL) ﬁftoﬁﬁtﬂo? 1R Benzy), n}i)henglputyl,

ereinafter sdmetines sinply "bisc orophthall des")
phenylpopell aad cphedylethyl.o Ibheriony embodimeatseayt ephieads vbesd in the

vt SHPafiPRG STEE e PGP e SRR Y bl ¥urca
aryli fadicald tontaihihgsteothad iterd 8t Hirg fearboul @ord |3gme Mldstryti®® non-
lirr:%i_ting examples of these aryl radicals include C6-C15 aryl optionally substituted
with one or more groups selected from C1-C32 alkyl, C3-C15 cycloalkyl or aryl.
Some particular illustrative examples of aryl radicals comprise substituted or

unsubstituted phenyl, biphenyl, toluyl and naphthyl.

Typical bis(N-(chlorophthalimido))aromatic compounds (hereinafter sometimes
simply “bischlorophthalimides’) employed according to the invention are prepared in
various embodiments by reaction of a diamine with two equivalents of an anhydride

and include, but are not limited to, those having the formula (VIII):



In various enbodi nents of the invention RL3 in fornula

(M1l) is derived froma diam ne selected fromthe
w@e@sp2onsi sting of aliphatic, aromatic, and PCT/US2004/025799

het erocyclic diam nes. Exenplary aliphatic noieties

i nclude, but are not limted to, straight-chain-,

branched-, and cycl oal Ryl radicals, Oand their

substituted derivative§. Straight-c ain and branched

al radi cal s~are typlically those
to%)én)carbo and\i ncl ude as |II
|

| examl|es eth
hexyl , dode ‘ R
t hose cont ai pRQg ™4 to 22 ring-

[ i vé non- I|n1t|ng exanpl es
radi cal s incl ude cyclo:utyl, cycl opgntyl, cycléﬂexyl
met hyl cycl ohexyl, and Cycl oheptyl. I'n various

enbodi nents the two am no gr oups i n di am ne-derived

Inatariohateinbodiments ef ther mvsmpmr Bi’eth farowlee 6¢HI)ois htﬁan@/ feom a

g RcleRaie T BE Bl Pompedi et S1Pboq PEfifR AR peerostic

diafiine® ]%(reﬁipﬁﬁ'y akighattio rﬁdiétlheah]ﬁ)dhiﬁt}(e Fﬁmanpuﬁnitedms stedigl#t-chain-,
strai ght-chajn_ o che . y rad

braaed+ Pf aCay 5?@11%?2% 8 i, Sypagiitnd SQY%HVSﬁs&aﬁﬂgf& chain

an@YrarRAbK Y ngf AdicaR!ar®fypidafly Mé fcbﬁﬁdﬁﬁ% fehi V@t INV&Sbon Aoms,
vari ous enbodi nents substituents for said allphatlc

andpingtuide sasi Hlestriyeoren-bmiting exanipleyehyhr oopyl, bitdn ngepentyl,
he&&lu (358 gh El%alkgf ramcgﬁt%ﬁ ggp 5%1}?&1{35% otnth%{lﬁggli il;rg _t@ 2? ring

of cycloalk‘

e ary group groups,
callmncgens.s st nlﬂustrehivq)ﬂrmnlymltggca}pmple@ rof my&lp alkgsradicals include

thereof. In so er .
b PR v el e R R SUTHBEC o8B sl legyt. 1 various
m%ﬂiﬁihfﬁ&ité tt?%/eldvqo hatiyd . grbipsotih ghalﬁ}i‘haﬂzhﬁedlteﬂlpﬁéi&: inoieties are

or 11 nprlses a di val ent, organic, radi
ST BR U ER L eolEE T CoRy I B RSP s & I gecsarbon
at&rﬁs ah %Hlttlcal%r %B@&ﬁleﬁis(mﬁdlaﬁiﬂqe‘é uhs WV& b @b gi@ﬁpsVaﬁlé int@8 alpha,
thereof. In various enbodi nents sajd aroma

oTpgadr RREEFIFS rPTr %@trélahfsclwﬂy op dranshest gyl éadlw 9&_\5«1@111 gubgtituted

deﬁ'\/?ﬁdi (!)ﬂn%r L4 Sp%%fﬁ%ﬁ @Egt) ar% d?%a)};gfr g% gadr%rsgf'r?'tcﬁsdenvatlves
Inr\aiduoualembodlntehts gbstgneits forsaid aiphidg (ogtieahecledmoncher more

haitllcggaeglsg%(ﬂ.g)resfj ?a}@?‘ gllugﬁ)a Ichlofc’oO T %ro%?oo l'(I)tr rﬁlQﬁlr&rtﬁg%H Br ohengr more

aryl groups, such as phenyl groups, alkyl- or halogen-substituted phenyl groups, or
mixtures thereof. In some embodiments substituents for aliphatic moieties, when

present, are chloro or unsubstituted phenyl.

In other embodiments R in formulas (VIII) comprises a divalent organic radical
selected from aromatic hydrocarbon radicals having 6 to about 22 carbon atoms and
substituted derivatives thereof. In various embodiments said aromatic hydrocarbon

radicals may be monocyclic, polycyclic or fused.

In still other embodiments R in formulas (VIII) comprises divalent aromatic

hydrocarbon radicals of the general formula (IX)
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para to Q and Qis a covalent bond or a nenber
sel ected fromthe group consisting of fornulas (X):
w®2000021618 S- , G , C, CF and an al kyl ene or PCT/US2004/025799
al kyl i dene group of the fornmula whereiny is an
integer from1 to 5 inclusive. In some particul ar
enbodi nents y has the
[Ilustrative |inking U
limted to, nethylene hyl jdene,
vi nyl i dene, h&dgen- substT i nyttdene, and
i sopropylidene. In other particular enbodiments the
W}Hi?éi $hd ﬁﬁgss%ﬂ X§ tpbgﬂéﬁal'lmra‘tﬁgpﬁ{e 4BafE MBlL GithéGeta or
ornu is para to Q In various enbodi ments
pat8h1© Q,md@nsrmogabuplsondrorm magtper-sdieetied Egmathe geaupconsisting of
foh%ﬂ%O{aﬁebon radicals are separated by at |east two and
s by at least three ring carbon atonms. Wen
the ami no group or groups are located in different
aronaticgblngs of a poly@yclic ar@matic noCEfy, they

are often’separated fromithe dirget |inkage or from
the |inking nqbety bet n. any romatio—Lings by
at |least two and’ sonétlnes by at| east three ring
carbon atons. Illustrative non-lilimting exénples of
aromati ¢ hydrocarbon radicals i ndf ude phen

b!phenyl napht hyl , bi s(phenyl ) et hane,
an ash( EIQ MJ: )or lﬁrhﬁart & o‘fi’qgerrg&-g'lu#e%ﬁgzy, %Hlte?rgz 18 an integer

eri va I'ves. u ar e Substi t
fromdl tudeinduosiver Immme partiogenengbasiipents yuek tlwsvaﬂuqurqme or two.

PG im0, P 55 YOS IRk B PBfle Gt
eﬂhﬁideﬁ@ vifiylfdede, tl(alc%%nisabélmﬁte@tvﬂfmldelﬁ,l ahd aﬁ)pm;iyhsiéne In other
eth , propyl, isopropyl,. tert i xtures

3
O gis the AN R at i owish by L e Mlorpagie ring in

:mﬁﬁ@gqtgﬁsg%gngﬁrbon radi cal s, when present, are at
| east one of chloro, nethyl, ethyl or m xtures

thereof. |n other Bartlcular enbodi nents said aromatic
Inhyariesarciiediaenit he Bre amianpetoupytBd diamingggaved aromatic

A8 dattolradiic I%ds‘e Ded @'y%megﬁstwt) raﬁﬂ’swétﬁ}ﬂeﬁy ¥asP@iree ring
hyg i

erived |1 nc t aré not limted
anmnaepm;qubmadneaimm@ Zroup or groups are located in different aromatic rings

of a polycyclic aromatic moiety, they are often separated from the direct linkage or
from the linking moiety between any two aromatic rings by at least two and
sometimes by at least three ring carbon atoms. Illustrative non-limiting examples of
aromatic  hydrocarbon  radicals include phenyl, biphenyl, naphthyl,
bis(phenyl)methane, bis(phenyl)-2,2-propane, and their substituted derivatives. In
particular embodiments substituents include one or more halogen groups, such as
fluoro, chloro, or bromo, or mixtures thereof, or one or more straight-chain-,
branched-, or cycloalkyl groups having from 1 to 22 carbon atoms, such as methyl,
ethyl, propyl, isopropyl, tert-butyl, or mixtures thereof. In particular embodiments
substituents for aromatic hydrocarbon radicals, when present, are at least one of
chloro, methyl, ethyl or mixtures thereof. In other particular embodiments said

aromatic hydrocarbon radicals are unsubstituted. In some particular embodiments
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par a- phenyl enedi am ne; m xtures of neta- and
par aphenyl enedi am ne; isoneric 2-nethyl- and
wWG20080mpls 4, 6- di et hyl -1, 3- phenyl enedi ani nes orPCTE52004/025799
m Xt ur es; bis(4 anmi nophenyl ) - 2, 2- pr opane;
bi s(2- chloro an1no 3, 5- dlethylphenyl)nethane
disdnifies dioamiwioeti BHenyy beSdGhveddmalmiegoUmtphnenlydt hmlted to, meta-

phgiflieChgie AR OARERIC uPe O W and  pare

ph&iﬂeﬁeﬁiaﬁﬂhé‘o%o%&i&y|2-§1@{hfy[1n &ind4, FmethyBaicniethplhe B;ﬂhenylene-
keétone, 3,4 - di am nodi phenyl ketone, and

digmines of ueﬁ’edl a8, M xOUft@Ess;of  di B rEneRienyl) Qe -propane;

bi RN o BB URE AR U (leminodiphenyl, , 3.4-

~ dismidodipHertyl,s [4N (dnaamhbdnpb@m hetheni dd-fllsenaeheheny] Sethfan d4,4"

dlza[n’nﬂo§l fo{rg/l foalreg%axcﬁg Hog)eljl}qosll@?eg éﬁ{l %1anilin§dlpﬁegly1 ketone,

3 Midﬁﬁlﬁ@dibﬁtﬁiyl Retom), hhépAeoRien&lidhine. Midturesaofdliamines may also
4,4' -bi s[ N-(3-chl oropht hal i m do) ] phenyl ether; 3,3'-
be§mW‘3@Qnd 4, 4 bIS[N-(4 chlorophthal|n1do)]phenyl
ether; and 3,3 -, 3,4'- and

In faﬂlcu][af\brﬁgo(ﬁﬂieﬁtrs @iyahlhadphfﬂaﬁﬁh&les[dﬁf&m&@mp Rbinpaké B dend

et her. M xtures of conpounds of the formula

1%[N')( roghdhslipadfhsnespsdl -3t &4 54RENr@- t he scope of
chfo?@p éﬁh‘fﬁrﬂhb)i%r&&leeﬁ%' ¥d § he[wenmmgh@ahﬁl%muﬂ R@VI 1)

m xt ur th’other bis é npounds |nclud|ng
chlmchh’qlmhnhldm]bmeneofi 3bi H¢4an H,&obléﬁﬁé}ryhlpr@bﬂfabnEdO)]phenyl

fyl YT

el 8- AL BED B S OB P FORREIS S5
an@ 4 N 8- ohk)rép}mhiahdudcb)]-\ﬁNLm cﬁxh)rap}ﬂbanhlyl[rﬁphmﬂykether Mixtures

contal er s ne or her ne structura
of GpmpQun ng ébF§ﬂ%?VﬁgE%a%?¥%é?ﬂPBOXE preparation are
di sclosed in U S. Patent 5,908,915. There may al so,
It Q‘p\klitlﬁlﬁahé Yeope@fpliehesitidt tol @asiby ﬁmccﬁlli;ajund tof foiinnAd (VHI) in
gent, &belnafteéasonetlnes

abl h
adf@F i< 3t Po AbEH AHEAI PRI A it 1 G o, bisCe-

ﬂlﬁaH h%ﬁ'ﬁ? esu\m)h@ 9&(@%&@1&&91)8 ¥OShE tas@nthes umtr@é@bﬁdlﬁg r chloro
di spl acenent by phenoxi dé "group during th

copwoyrdsr i Zatthein ewmbcté@spol}/ﬁh%mdé uebteiferb @ n%rpr%duct will be a
co?b‘l%ﬁ%p fo Cclaﬁfapwtﬁ Etﬁ%{%foﬂ@ oA QR Ske’tofrﬁ%l Pq@tural? Whitdrdt th@type

such as a
whose structure and preparation are disclosed in U.S. Patent 5,908,915.

There may also, optionally, be present at least one chain termination agent, hereinafter
sometimes “CTA”. Suitable chain termination agents include, but are not limited to,
all those with an activated substituent suitable for displacement by a phenoxide group
during the polymerization process. In various embodiments suitable chain
termination agents include, but are not limited to, alkyl halides such as alkyl
chlorides, and aryl halides including, but not limited to, chlorides of formulas (XI)
and (XII):
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chlorides, and aryl halides including, but not Iimted

to, chlorides of formulas (XI) and (XI1):(XI) (XIl) -N
wambheewis the chlorine substituent is in the BET/U82004/025799

4-position, and Z and Z conprise a substituted or

unsubstituted al kyl or aryl group. In sone enbodi nents

suitabl e chain ter(@lhation a 3y of formula (XI)

conpri se nonochl or obenzophen ‘

monochl or odi phenyl sul fone. I Rsope enbodi ment s

suitable chain ternination agents of! fornula (XI1)

conprise at | east one nobno-substituted

nono- pht hal i m de@{{ﬁd uding, put not limted to, a

nonochl or opht hal¥fm’de such a

4-chl or o- N- net hyl pht hal,a m

4- chl oro- N- but yl pht hal T'm de,

4- chl oro- N- oct adecyl pht hal i mide,

3-chl or o- Nnet hyl pht hal i m de, O Cl

3-chl oro- N-but yl pht hal i m de,

3-chl oro- N-oct adecyl pht hal i m de, | : ) .
whereiih therchlaxing isebsjitusiat tsan ithe 3reor drposition, and Z' and Z° comprise a

BTSSR i
terengionsgerats of feasuladiXd) comwiss mstochlotcbendsipbersineloal i ni de
RGBT SURTRa R BeRoSmeis et syin fspinggn aeents
of tdrfAul €K contprisblaf Kast one mono-substituted mono-phthalimide including,
bu? gétmge%zt%a el} 1|nr§1§l(():l clrbp}itﬁp'ﬁr%_ Ears],gclzhl a{y 4qa21(t))r%%-enqeeth§lra>ﬁthalri]mide,
4-@hbBnenbtMahhndad 14 dn b Riychakiymidri Peag enen16RSNL N

formula (' Iﬁ), the latter CTA' s often_in adm xture |
meghylphthplémigead-eetns Nohusylphthalimide pishlesr-Nnedeesdphdalmide,
r . i i t
SRR B o 8 S bt prhath g
embodiménsesuitble chan nensudsni ageatte df fopngpHXARIcompdee at least one

co unds .i.ncl.udi.ng.,. bu ot .limted t
BB R SRS S OHAT s ol B vy PO,
méAvRRIoRIbphEHa phd db2hieie diadhidihg Myt ndceinoinee, toAh4IN-(4-
g3 SR DAL ORREIY e (as in formula (XIID) or 1-[N-(3-
chlorophthalimido)]-3-(N-phthalimido)benzene (as in formula (XIV)), the latter

CTA's often in admixture with the analogous bis(chloro-N-phthalimido)benzene

monomer.

(0] O
(XTI N—©7N: ‘ |
: : cl
(0] (6]
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ethers including, but not limted to,
4-[ N- (4-chl oropht hal i m do) ] phenyl -4' - (Npht hal i m do)
w@b@sybiceg her (as in fo nula (XV)), or 4-[N (3PCT/US2004/025799
chl oropht hal i m do) phenyl ] -4'- (N pht hal i m do) phenyl
ether (as in formula (XVl)), or the correspondi ng
2 i am nodi phenyl ether. (XV)

thal i m de)
tituted

optionally be n admxt ure t h big-substituted
bi spht hal i m de nononers. In a particul ar enbodi nent
monochl or obi spht hal i m dophenyl ether chain term nation
IngijHrother mpodiments wetabla chainitseminasioniagents pf fosavta (3B
e . ¢ thak L. s e i ng,
ccfiyisB ARE blodb Qe LB HPIPOSHNunY HRfudtlS bR

litnited ®hinonocibphishizthalimdiofpheny) kulddteer . Al so present in

enbodi nent f the jnvention is at |east.o ol vent
mgRo O b by ogs b §eratih ab S nbrastipopispiiafifdopheny
eth@k afcldding, Banndt mi@iitddfto,téi‘-lg\l-gil-@ﬁ’lbﬂfphﬂﬁﬂiﬁiiﬂ@]phe_ny1-4'-(N -

sol ve revi ously enpl oyed for the preparation of

Phihalimy %))E’EB‘@II)‘FQ’FH @\Sll?ﬁf%’él 2 (XN PotrENeBbodi nent s said
clﬁ&{)ﬁl@cﬁﬁlirﬁﬁ%)lﬂlleﬁﬂ] J4'—O@-ﬁﬁ@lhﬁﬁlicﬁ)%éﬁypgﬁéft(aQqugr?l%} TXVI)), or

order to facilitate the reaction Wwhich typic

the egesperding isoment daresd fiant hé'-diamigediphemdieieen about
125 C and about 250C. Suitable solvents of this type
i nclude, but age not limted to, o

, 1
a phase transfer cat@l yst (hereinafter
sonetinmes "PTC'). In sone enbodi nents the PTCis
substantially gtable over the react iOon tenperature

range, wch rmnge includes but is ot lixited to,

t enper @ h ge of/ byt wee 5 $25C and
Cadbut , ﬁ@"w s) i @ ent

cont ext hat PTC i uf fi &4 tabI eto

effect the 0 o o
Chain termination agents may optionally be in admixture with bis-substituted
bis(phthalimide) monomers. In one embodiment mono-substituted bis-phthalimide
chain termination agents may optionally be in admixture with bis-substituted bis-
phthalimide MONOMeErs. In a particular embodiment
monochlorobisphthalimidophenyl ether chain termination agents may often be in
admixture with at least one bis-substituted (N-phthalimido)phenyl ether including, but
not limited to, at least one bis(chloro-N-phthalimido)phenyl ether.

Also present in embodiments of the invention is at least one solvent of low polarity,

usually substantially lower in polarity than that of the dipolar aprotic solvents
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desired reaction at a desired rate. Various types of

PTCs may be enpl oyed for this purpose. They incl ude
w@eateewas y phosphonium salts of the type di scPOFES2004025799

U S Patent 4,273, 712,

N- al kyl - 4-di al kyl am nopyridi niumsalts of the type
pradi@slyosmgloyed WoiSthePptepattidioof adord@f) Wl&e@nﬁhnild@%hﬂﬁﬂious

en‘%gglélF n| d sf‘d%%}”% gszztzéoig{%%%gﬁié%gfgfg C%n'orr]dm to facilitate
thd)?difablll@rULvﬂﬁc}E nﬁﬁ)@ulmtlﬁlr@meh@efa@nem'sehé mmfafﬁkr) bel:tween about
cat al ysts reason of their except.i stabi li
12§ md hapbrsh G conahle shenk s OTFVBTEG tibag sk it to
orfib AR SEILAL ! Bllh- AR Bén%eﬁ?é)l yet BRRIRRbMERE,S i N1 2.4-
Igh yield aré al pha-omegabi s(

trighderoberzeys, gdjghﬁrwi ﬁullﬁ@l)ﬁal enptole appigolgrpmd veratrole, and mixtures
reg&aal kyl guani di nium salts including, but not limted
et hexaal kyl guani di ni um hal i des and especi al | y
hexaal kyl guani di ni um chl ori des as di scl osed, for
Amteenpfeaturé rofUS. iRehent 16 tﬁagpréﬁ-zce Tdfeaeplmse tvansfeo usatalyst

enbodi e t f .. s to
oG GORIeT ooy ) SCORSTRATTRY b 1S nLstan iy Habte
ovelnﬂﬁgtdﬁ?ﬂlin tirﬂlﬁerﬁt&fefemlgé ?%fohnﬁﬁgé Snolndds he deddtrniadited to,
i medi ate er ei ter en _t t
terppRIRfuESs N e @éﬁ@ﬁ% efrgyeca Rhopt 1%%%(1%? a‘?féﬁ 3&5@@ Supjtantially
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There are various embodiments of the present invention that can be used individually

or in any combination. For each embodiment, the relevant parameters will be defined
immediately hereinafter. Then the broad parameters, applicable generically except as

dictated by one of the embodiments, will be delineated.

In embodiment A, the reagents (alkali metal salt, bischlorophthalimide and solvent)
employed are substantially dry; i.e., the reaction mixture comprising the same
contains at most about 20 ppm by weight of water. In some particular embodiments

the amount of water in the reaction mixture is less than about 20 ppm, in other
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resent context dr al i |t means that in
erfbO0 GRBa e ILeih 5% et 2ok 3 ARl AE cRAM b gpother
erﬁ%dﬂﬂ@ﬁt%% atal doffst BANARAUBOUBO0 ppm water. A substantially
greater reaction rate, as shown by the slope of the curve of molecular weight
attainment after a given time, is noted when embodiment A is employed than when

reagents containing a higher proportion of water are employed.

In another particular subset of embodiment A (embodiment A2),
bischlorophthalimide, all or at least a portion of solvent and all or at least a portion of
PTC, optionally predried separately, may be combined and, if necessary, further dried
by distillation until the threshold value of about 20 ppm water or less is attained. Dry
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thd Pﬁt ﬁé%'b‘é%ﬁ‘ta & Qi d{ihﬁ%kgw&e e Gt (56 sélﬁ gés b&Meladed.
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soRRROA sy gichieldvemiens B i Pl oPhaSRst RANThE "water before

catalyst the mxture is concentrated until the said
addiionéo the reastionaisitsodi ment in a range of between about
25% pol ymer solids | evel and about 60% pol yner solids

T R R T
a m@itumscdnﬁpmiug $and glkiali|metal salt and bis(N- (chlorophthahmldo))aromatlc
compound in solvent wherein the solids level of polymer is at an initial value of at
least about 15%, and then concentrating the mixture during reaction. In another
embodiment the solids level of polymer is at an initial value of at least about 25%
before starting the reaction by addition of phase transfer catalyst. In various
embodiments following addition of phase transfer catalyst the mixture is concentrated
until the said value is in one embodiment in a range of between about 25% polymer
solids level and about 60% polymer solids level; in another embodiment in a range of
between about 25% polymer solids level and about 50% polymer solids level; in still
another embodiment in a range of between about 25% polymer solids level and about

40% polymer solids level; and in still another embodiment in a range of between
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suitable column; for example, a Polymer Labs Mixed E column, which separates
materials of low molecular weight. In the second place, the reaction rate and

efficiency of the PTC is substantially improved.

Whereas total cyclic oligomers, using o-dichlorobenzene as solvent, in
polyetherimides prepared from bisphenol A salts and mixtures of
1,3-bis[N-(4-chlorophthalimido)benzene  and  1,3-bis[N-(3-chlorophthalimido)]-
benzene in proportions (weight and mole, interchangeably) from 3:1 to 0:1 reached

values on the order of 5% by weight at 15% of solids level in o-dichlorobenzene, the
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efficiency of the PTC is substantially inproved.
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time of 8-10 hours, were required before the desired molecular weight was attained.

In embodiment D, therefore, the initial excess of bischlorophthalimide is only up to
about 5% on a molar basis. In one particular embodiment the initial excess of
bischlorophthalimide is in the range of between about 0.75% and about 3%, and in
another particular embodiment in the range of between about 0.75% and about 1.25%
on a molar basis. The weight average molecular weight of the initial polyetherimide
obtained is then generally in the range of between about 25,000 and about 37,000,

depending on the presence and amount, if any, of chain termination agent present. For
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was an undesirably long total reaction tinme, since

many iterations of alkali netal salt addition and
worpdosozdeas wei ght determ nation, sonetines regeCT/USIPOL025799

total reaction tine of 8-10 hours, were required
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netal salt has an average
particle size
In embodiment E, the presence of particles of a diameter greater than about 200

- microns is avoided, causing a substantial increase in molecular weight over time. The
percentage of particles with diameter greater than about 200 nm is in one embodiment
less than about 30%, in another embodiment less than about 25%, and in still another
embodiment less than about 20% of the total particles. In other embodiments the
percentage of particles with diameter greater than about 500 nm is in one embodiment
less than about 5%, in another embodiment less than about 2%, and in still another

embodiment less than about 1% of the total particles. In a particular embodiment the
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coffABIOshh BB tperformed under an inert atmosphere, such as under nitrogen. Said
contact may be performed at a solids level in one embodiment of greater than about
15%, in another embodiment of greater than about 20%, and in still another
embodiment of greater than about 25%, wherein solids level is weight reactants
divided by the sum of weight reactants and weight solvent. In one particular
embodiment said contact is performed at a solids level in a range of between about
26% and about 31%, and in another particular embodiment at a solids level in a range
of between about 27% and about 30%. The course of the reaction may be monitored
by known methods. The alkali metal salt reaction product may be isolated by known

methods. In a particular embodiment the salt reaction product may be isolated by
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1,2,4-trichl orobenzene
factors including, but not hmlted to, vessel size, and may be determined without
undue experimentation by those skilled in the art. In some embodiments, if the rate of
introduction is too high, then the temperature of the organic solvent may fall and
alkali metal salt may tend to cake. On the other hand, if the rate of introduction is too
low, then process economics are less favorable. In particular embodiments salt-
containing aqueous solution is introduced into the vessel in such a manner that said
solution does not impact the walls of the vessel or any stirrer shaft. The temperature

of the organic solvent into which the aqueous solution is sprayed is in one

embodiment in a range of between about 100°C and about 220°C, in another
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entaain¢édealt may be knocked out of water-solvent mixture by a spray of organic
solvent introduced into a vent through which the water-solvent mixture with entrained
salt passes. Said salt in organic solvent may then be passed back to the dryer. The
salt reaction product may be isolated at a solids level in organic solvent of in one
embodiment between about 5% and about 30%, and in another embodiment between
about 10% and about 20%. Before or during transfer to a polymerization vessel the
salt reaction product in organic solvent may be subjected to at least one drying step
which may include, but is not limited to, combination with additional organic solvent

~-and distillation, optionally at reduced pressure, or distillation of organic solvent from-
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enbodi nent in a range of between about 140C and about

160 C. In sone enbodi nents heat is provided to the
wee@an2wisol vent by circul ating said sol vent tPCDUS004H025799

heat exchanger. In one particul ar enbodi nent the heat

exchanger is a tubeshell heat exchanger. In another
thep@afxtire whigy ac&hﬂxxﬁdoﬁ‘dmtorgdmc bhetednt ex eppaogeratdl s the amerraﬂe as to

hegt exchan n sai d sqlvent contains a
ket 0L AP IHTE B TP BTG FOLHET SRy ANTESug pvent in the
cofexil 31TtRe E)férs&iﬂ ProdebemBAR! soBXaN¥NE Q6ssitBarS LI ppR aater. In other
turbulent flow is achieved to prevent fouling of th

embgéimanifethe Byt sopiganis apkventamay e jrapderat Bem the drisy to at least
onk rb?l’?e? \%géell lf&d d%?nn% h e ﬁm rtﬁu\;vaﬂéf‘ HWehe salt- ccfnt%m n§| oréamc

experinmentatio n one e od| ment the vesse
solvegfanaycbes ddterarined wing Wibvehmethodsglrewus sobadinents itlse amount

i ntroduced under paosi re so t.hat
of el ST aia: ¢reaBfviehient b B Hsfsedheb Rty ov
mdaQiridgN@ateOidiiterdtof ah wePhexi distilaes S’Dllieeaméiait @fwesaah tiheayalt-
be at a pressure in one particul ar enbodi nent jn
CORIZHENE SFLAPE \ﬁ%lé(?Ptag%fB’fe el 1 fitPORIRRIAaH R sheagtion kSPH) one

enfHRGinRRe }gss %&9 6B 40 PhrRNRtRBhePamhbbdmeAl 1AL BHRAB0ipdm,
a ran bet ween about 65 kPa and about 240 kPa, and

angl fin aﬂg@mlaer sarboiinagnd less sadibaaihnio pmna Befnger dpripgtropsésr to
LA HG bgﬁflgﬂg sAP PéAEu&iHQroﬁ &-inlo aﬂﬁ%o\hltﬁé E‘fﬁ?%‘ sﬁﬁfé&ted

e vesse ng organi c so vent nt o
to aqlstesm wae pottictd Hre Tedudtivnriepuesing epyprbent wider maaE ducdedt, but is

.essure. Any orogani.c vent exi th I
nofiERE ke DEaRRR PR Ei AP S Bt pl G e
sizédeingion ddidogeriadr @ @&nhpergom\ﬂﬂjwlméms of) eheeproceds rfemihaklng

sol vent Si, mu taneousl

di tional or dd
lwﬂt Reliheat d 93?4 33&6}%@&%%% G0 1% QPR GONEUGPr semi-
coR R ol ba?lfdaa% b@abhé JMBaleR Rkal e Sts bt @ﬁlgﬂﬂhﬁlroxy-

solvent are renmoved fromthe vessel some precjpitated
subgtiteted  arematic shydroepslonse baht #laq naenohydroxarsubgiuted aromatic

hygm%bﬂgenmwpgx A QE@LRAY S@hdtid Sh : ard?&thgd alpl QR foxy-

own neans particul ar enb nment entral ned salt
suhsmutbréaﬂomukbadmumbmﬁs wat er - sol vent mi xture by a spray
of organi c solvent introduced into a vent through

In emboHn ng FF 8&?;@ tscght\fgln(gf trlna )guﬂéﬁ ?%ﬁéqorel%tﬁ q‘h@%ﬂtﬁé@'e&emised,

I'norgani‘c vent na
thma&ednbmgkrdacndm eatel ragndr imprbeing ad¢flicierac in camtammgjtthﬁ desired

m@?&*l%%%@t! ﬁég%gdl%}g the aﬁl?allli ggtai saYte(Iemlbgdlg{eg?Ig 1? it ﬁ)asvbeen found
that the presence of free dihydroxy-substituted aromatic hydrocarbon decreases the
molecular weight of the polyetherimide product. The amount of free dihydroxy-
substituted aromatic hydrocarbon is in one embodiment at most about 0.3 mole %, in
another embodiment at most about 0.2 mole %, and in yet another embodiment at
most about 0.15 mole % of the alkali metal salt. Also, the presence of free alkali metal
hydroxide may cause a substantial decrease in molecular weight over time. The
amount of free alkali metal hydroxide is in one embodiment at most about 0.3 mole
%, in another embodiment at most about 0.2 mole %, and in yet another embodiment

at most about 0.15 mole % of the alkali metal salt. Therefore, this embodiment
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typically sodium bicarbonate.

- Other than as prescribed hereinabove for specific embodiments, the alkali metal salt
and chlorophthalimide are typically employed over the cumulative course of the
reaction in substantially equimolar amounts. For maximum molecular weight, the
amounts should be as close as possible to exactly equimolar, but molecular weight
control may be achieved by employing one reagent or the other in slight excess. It is
also within the scope of the invention to employ chain termination agents, as noted

hereinabove.
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24 hours; and all reagents were stored and handled in a nitrogen-filled dry box.
Weight average molecular weights (Mw) and levels of cyclic oligomers were
determined by gel permeation chromatography relative to polystyrene standards. PTC
levels are based on BPA-Na, and CTA (when employed) concentrations are based on
CIPAML
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enbodi nents, the alkali netal salt and
Exymu@mgpmgﬁﬁgd&@hggp@re typically enployed over the
cunul ati ve course of the reaction in substantlally
eqU|nDIar amounts. For maxi mum nol ecul ar wei -
%g@py}}@nedlamme

A gyt CIRAM) 8 PRCBswey prspargd bydharasriion of @
wiftdy! 'cHBk(gffhbhalﬁUtanF? fRUhaS 24P h Mhrek! ‘ﬂ@ékre@l ﬂa@@én@ %tored until use

achi eve mpl oyi ng onée reagent or the other
undéri xg’m)g@lx akemg witlt a ingcasyred amotti of I-Hﬂ*(@@bb@pdifhaﬂln‘ed@] -3-(N-

oS RbBLE RTFL B b BRI 58 S O

reflibecdndegset, iadnedhagicalositrepdndendistilldtioa appngmsoh ﬁhlﬁtem@emon of

388 L il ok T SR IRES o

wdddr@hteBBO B taBout TSR, BOK IN2OMSY iPOBEB WwhaBHé®Eimilarly
cat al yst enpl oyed is generally about 0.5-10 nole

in peenrasste fladsed on al kali netal salt, with |esser
amounts within this range generally bei ng necessary .

whal ﬁ&fWSﬁﬂnéme&Qﬁ& rgd B‘P@x\lﬁh sﬁfnf@ﬁ@ﬁ(ﬁfeﬂ @8 t1ff Cl‘Pb\QvII slurry by

reacti on, ar orrat i C et er
pougng au@kjlybyld@n nisogen @mh hnﬁag mﬁsdrm%%srﬂya |mfdaru@§0 of aryl

{ I f 0
chpolrlllélg gpm[f)?tto dl\ligb%l% %%Tgf 1n§1 ?g&?}ldgclfpo\{\ﬁ'ﬁé}l %?dé;"r%g/els% 25A) A final
dlsmlllahomwamperﬁﬁhmdmm rddoce thkevapalcpnent to\At rm»smo Iﬁpmt her

el aborati on, is believed that one skilled |n the

HPSﬁEéngﬁ“naoi%v%r@mH SRR Padih i dhonmifsb Al leng. o

tingerapdR)| s‘?ﬁ’téﬂra@ld' £ﬁxlpl€g Qfkrt GerbvRMi B 0aR Y, I RBRhed WiflARteRC acid
to those skill inthe art in practicing the clained

anfl rapelyeed hor mﬁkecebaam@% Phoinitdddreaetionnsieps calculated as the
lep%Q)rf%‘?éer%l%&ﬁ%ewgfght-ume curve from 0 to 30 minutes.

EXAMPLE 2 (Embodiment A)

Predried and isolated reagents CIPAMI, CTA, BPA-Na and dry ODCB (5 ppm water
content) were added together to a 250 ml three-necked flask and heated to reflux.
HEGC], 0.8 mole % (based on BPA-Na), was added to the mixture at 190°C, a timer
was started and samples were removed periodically, quenched with acetic acid and
analyzed for molecular weight. The initial reaction rate (in units of kilo grams/mple
minute) was calculated as the slope of the molecular weight-time curve from 0 to 30

minutes.
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the work that contributes to the teaching of the
present application. Accordingly, these exanples are
wmodosiozeesrded to limt the invention, as defi nedI/us2one25799
appended cl ainms, in any manner. Unl ess ot herw se
specified, all parts and percentages are by weight.
EXRERPEE 3 (Hrabtelimenti ANI or obenzene (ODCB, enpl oyed as
sol vent) was dried over 4 angstrom nol ecul ar si eves

}ggé}%g%djuﬁe g%ﬂlpﬁlp h%oﬂg\izvgg eg;cep%e?t he reac%on Vois splked at
180°S~vRits [k ObEHLOR ARt hate: @bﬂk@ﬁﬂ SR B8 Helfste BdtadysXadition.

sonmetines referred to as " (or the 3-chloro
Thesmmemt wh eddidget ODEY )addmlswgsr whd atrthey /&/\mhdﬁ devsl eqmapgned at
b ?(;?I ed in vacuum at 160C for 24 hours; bisphenol A
FHsBdPum sal t (BPA-Na) was filtered froma tol uene
slurry, dried in vacuumat 160 C for 24 hours, ground
EXAMPI\RM (rgbdalimented) and dried for an additional 24
hours; and all reagents were stored and handl ed in a

nitrogen-filled dry box ht ay
T GRRER b Lousarolp g Mo ! TR dReSiE o cooted 0
roélﬁtt%lhfﬂar@ﬁﬁie b&foﬂﬁépllﬂgg ﬂ‘(gﬂlt W%DFBN@S}%I mwlami‘a@r doﬁ‘ceat b#/45 ppm

to pol ystyrene standards evel s 0
beEpaSNalyStifditepa ChnBROWHSE a&@aynfé SR de Sesudh rat e %
soh@sgﬁ%lqemgngd\ﬁﬂ abotiY, EXAMPLE 1 (Enmbodi ment A) A

s urry of PAM in ODCB was prepared by the reaction

m phen%menedl am ne with 4-chl orophthalic anhydride
EXﬁWLﬁS@( bedimgat Abcked flask and stored until use
under nitrogen, along with a neasured anmount of

Tﬂe‘ﬂr%édﬂf&&l ED}{ ¢ Datds %M&d’ ga(c@ Rithaé ODCED haP SR EERA water

A sk was fitted h a nitrogen sparge
comﬂne oﬁtSc’zS rppal aed W azertthanesdy dl‘@dnfécmm’ﬁﬁﬂc‘aﬁtefs?mﬁ?férOfafn #pm

[ apparatus. A further portion of ODCB
be?orgcg%aJ dﬁﬂt? di stillation was perforned under

nitrogen to dry the slurry to a water content of at
EXAMPIdho (Embadipent ABPA-Na slurry in ODCB was dried
sirrilarly in a separate flask. Wien both slurries were

y}yrbcedu?e %P ﬁa’r\%k? b%ars ch 8&@ tBQt gg' %Ifél?ﬁ% aft iuﬂﬁ%}%gllater

ng qui y ‘under n and rinsing
coinBof $p@am nod aras IaBdOItm)pmﬁllyadlyéd to a total water content of 5 ppm after

catalyst addition.

The results of Examples 1-6 are listed in Table I, in comparison with a control
reaction which employed the procedure of Example 2, except that the ODCB had an

initial water content of 57 ppm and was not subsequently dried.
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chl oride groups to ONa groups of 1.01:1 and a pol ymer
solids level of 25% A final distillation was

w@eookoewesl to reduce the water content to at nRGI/URIING/025799
HEGCI, 0.8 nole % (based on BPA-Na), was added to the
dried mxture at 190 C, a tinmer was started and

TABDPlIes were renoved periodically, quenched with
acet i c acid and anal yzed for nol ecul ar wei ght. The

initi reaction vas—cal-ecul-at-edrasthe—sl-ope of
t he ni pls V\ETPBH’% SQIV?‘F@W@Lﬁrve PG oM% 40 M¥nut es.
EXAMPLE 2 (Errtodl ment A) Predrijed and i sol gt ed
reagents G PAM , CiohterdBRAmiNa and rgiey | ODEB (|53 pisn wat er
content) were |added together tg a 250 m tRree-necked
fl ask land -heatled to reflux— HEGC 018 nole % (based
on BPA-Na), was added to the mixture|at 190 C, a tiner
was started and sanpl es were renmoved|periodically)
quenchied Wi thlacetic agi d and a\in@pyie@9fggb R ®sul ar
wei ght. The initial reaction rate (in units of
kilograns/ nole mnute) was calculated as tHe sl ape of
t he nol ecdl ar |wei ght-tPme curvel $-88m|@54%903039.500
m nut ¢s. EXAMPLE 3 (Enbodi ment A) The |procedure of
Exanplre—tzwas|fof t—th TRACt S
spi ked at 3O Ciw %%gd% a&tg%{'c%%\?g)?ermg{)bnt ent
of 45|ppm befqr é8&°&11&lfgyxstca’at§dtt| on. The angunt of
addi tijonal ODCB add5q%dv¥as such that the % solids |evel
remai ned at ahout 2 ERAMVPLE |4 (Enmbodi nent A) The
procedure of Exanple 1 was folllowed except |[that the
reactifon vas dof)spitted @ 4Darob@NPe.Bas Urs, 3ef|os1e2@p| ki ng
with wet CDCB|to a total {yer content of 45 ppm
bef ore catal yst t%fBBlttqf‘?fﬁcatﬁ* & anount |of additiona
ODCB added was such jdaafont he % solids |evel| remai ped
at about 25% |EXAMPLE 5 (Enbodijrent A) The |procedure
of -Exanple 2 was followed except thatl the ADCB had an

initial water |cothdred BrsiBto Spm GAd0 W -$PectHd tal |y
dried|{to a tot adefﬂi@tc%lﬁpeﬂfdﬁmn of 5 ppm

6 57,dried insituto 5 | 0.359 | 22,100 | 42,700

after catalyst addition

Control 57 0.153 | 9,400 | 22,800

From a comparison of Example 1 with Example 2, the advantage of the particular
subset of embodiment A will be apparent. Example 1 when compared with
Comparison of Example 3 with Example 4 shows the unexpected advantage for
reaction rate and polymer molecular weight of having the reactants spend as little time
as possible in the presence of water. Examples 5 and 6, when compared with the
Control, show the advantage of drying, particularly before addition of the catalyst.

Comparison of Example 5 with Example 6 shows the unexpected advantage for
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before catal yst addition. EXAMPLE 6 (Enbodi ment A) The
procedure of Exanple 2 was foll owed except that the
wORDOEtmes an initial water content of 57 ppm apdI/vem04/025799
azeotropically dried to a total water content of 5 ppm
after catalyst addition. The results of Exanples 1-6
reagtién tats arebpalpmainbeclar weighoofiaviredhe viactant and matlalylst spend

.eaction whi Io ed th rocedure of Exanple 2,
aSéQ@éﬁ?e?Wsﬂ‘}é Sr‘?g‘&e%ﬁ &Fﬁtlw wat er content of

57 ppm and was not subsequently dried. TABLE | Exanpl e
EXANPLER 710 (BibodvaearC)l nitial My, My, content, ppm

rate hr. 3hrs 1 5 0.997 39, 200 40, 900250388

25, 90 |ked 824 33

The geseopur of Exampisi g #ispied %ﬁtatagwa@b dent o5 lers i 16 bom,

LR FHor0d BG 2004 LEIBR- Nb]gfeﬂ héRlidlidesds CTA,
u81§ diti oﬁgépw() dried in situto 5]%76 ?17 805 42, 7VOa(r)ylng

thenwofigs evehand grploziag; injcsraig Swmplesi fealvﬁtﬁresqfii; apg 4sisomers of

OIS PRy 5% 50 Pkl oY eaBEChE bR e ¢
webxdetpingn®]. Gongadsvamssagedaowith bwo penttaleul ar subset of
enbodi nent A will be apparent. Exanple 1 when conpared

Co\é\f%gtpect e({r%jgmnf%’élgéré% J.e 3 with Exanple 4 shows the

Control B, a commercially available polyetherimide prepared by the reaction of m-
phenylenediamine with 2,2-bis[4-(dicarboxyphenoxy)phenyl]propane dianhydride
(96:4 ratio of 3,4-dicarboxy to 2,3-dicarboxy isomer).

EXAMPLE 11 (Embodiment C)

The procedure of Example 1 was repeated, replacing the CIPAMI with an analogous
compound prepared by the reaction of 4- and 3-chlorophthalic anhydrides (70:30
weight ratio) with 4,4'-diaminodiphenyl ether.

The results of Examples 7-11 are listed in Table II. Mole percentages of PTC are
based on BPA-Na; mole percentages of CTA on CIPAML
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reaction rate and pol ymer nol ecul ar wei ght of having
the reactants spend as little tine as possible in the

w@e@sorees of wat er.
t he Contr ol

particularly before addition of the catalyst.
TABDPEri son of Exanple 5 with Exanple 6 shows the
unexpected advantage forreactlon rate and polyner

Exanpl es 5 and 6 when conpRCEUSA04/625799
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henyll.et her
in Table I
A- Na; nol e
Exanpl e So

The.0r esu

Mol e pe
per cent age
ids |evel

| t s78DP5Exa

rcent ages

s of CTA o

PTC, nol

npl est.9
of PTC
n
e CTA,

COR&
to 3-

3B8 9

[ar_rati
W. %iso
6:4 1. 69

b, Total cy
rer 7 25 1.

clics, %p

Er cept4 per
D 3.8 70:30 2.06 8 3

cent 143
0O 0.8

The results in Table II show the unexpected advantage at operating at a relatively high

solids level, which affords a product approaching, in low cyclics content, the

commercially available one prepared from a dianhydride and diamine. They further

show the particular advantage of a solids level of at least 30%. The relatively high

cyclics level in Example 5 is believed to be a steric effect of employing 100% 3-

isomer, which is more readily cyclized than the 4-isomer.

EXAMPLES 12-15 (Embodiment C)

The procedure of Example 1 was employed with the following solids and PTC levels:

Example 12: 15%, 1.8 mole percent;

Example 13: 22%, 1.8 mole percent;
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9 30 0.8 3.8 0:100 3.97 10 30 0.8 3.5 70:30 1.89 11 30
0.8 7.0 30:70 1.12 Control 15 1.0 4.0 75:25 4.9 A
w@0vs0216196: 4 1. 13 B The results in Table Il shomUs1ve4/025799
unexpect ed advantage at operating at a relatively high
solids level, which affords a product approaching, in
Exaopleit 2Res 1Ganblepercebfhie commerci al |y avai | abl e one
prepared from a dianhydri de and di am ne. They further
vantage of a solids |evel of at

Exlag]é’gf g%%%’ﬁgel%&g&)rgfce{}el y high cyclics level in

Exanple 5 is believed to be a steric effect of
T}erfehxbwiangshlﬂﬁf/gﬁphlbﬂmrFIGMRE f. Itds ampagent eled inhqlecular Wel ight

yclized, than fhe 4-i
e RETHIRE BaUPEEERSERST i 22 0Mer Ghbd Gy CIET R, Tt after
reéc%h AR GT Gt 4S naftkes) Eoer GURKISS usEoaIBW & PIL cohedtratios.
nol e percent; Exarrpl e 13: 22% 1.8 nole percent;

le 14: 22% 1.3 nole percent; Example 15: 22% .0
E%M;g) tedmbodrRentddsul t s are shown graphically in
FI GURE It is apparent that nol ecul ar wei ght attai ned

T}fé\é;ﬁﬁcetdhf@of‘ Exaﬁiaﬂi@i s 'réﬁelabéd hik gREKdsAved 2330021 1AtC pPortion

[ids |evel | east ‘after reaction tinmes of abou

of 468 miglatrstcentVER aud B Ot‘h% mde ‘%of(bassdern BIRAMI) of 4-chloro-N-
R R e
of] IP]TEAib/gICIp giPtA-gh odff1.@B: iwms) bm]?h)ead‘.éﬁhe@a' Ol il tHe. 1@agk. of between
oo n 0RO RERO P DN ARk fibe g G vl beempechi: her
BP QN4 #hs &lde@én o atnbent! deeinid, fr@n Aomder 4\@tdge mdledllRAMight
anfigthg géégﬁl\llaogg\{/@é@gp%mlleg\a gs ne e!sgame/,da fl\ml?e? a;?}idm)nl Qf E?E%—Na was
made, to a total molar ratio of CIPAMI to BPA-Na of 1.01:1. It was found that said
constant molar ratio was possible, in contrast to previous experiments employing a
greater excess of CIPAMI in the initial stage when the molar ratio had to be varied
from 0.99:1 to 1.05:1. In addition, the level of unreactive N-phenylphthalimide end
groups was almost twice that determined in previous experiments, and total reaction

time was as low as 1.5 hours on a laboratory scale or 3 hours on a large scale, as

contrasted with 8-10 hours in previous work.
EXAMPLES 17-18 (Embodiment E)

The procedure of Example 1 was repeated at a water content of less than 10 ppm, a
solids level of 25%, a CTA level of 3.6 mole percent and a PTC level of 0.7 mole
percent. The BPA-Na employed was ground by immersing a laboratory-scale tissue
homogenizer in the slurry thereof for 5 minutes (Example 17) or 10 minutes (Example
18), reducing the maximum particle diameter in each example to about 200 microns.
The results are shown graphically in FIGURE 2, in comparison with Control H
employing unground BPA-Na. The unexpected advantage of using small particle size
BPA-Na is evident.
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about 25,000 and about 37,000 (depending on CTA | evel)
had been reached, further BPA-Na was added in an
wa@pmaneietet er mi ned from nunber average nol ecul BCT/VE10041025799
and the reaction was continued. As necessary, a
further addition of BPA-Na was nmade, to a total nolar
EX aMP3BS 192 P@vhbddimBRA-Na of 1.01:1. It was found that
said constant nolar ratio was possible, in contrast to

revi ous experi ts e Io Lng,.a er ss .of
TR BT, 0f BEATHEL BrS Epadbd e HIEteEr. 8y Clagipent, o
soli@s ReeNVAIARA  COM BvABf B 6 thole f&rcdnt ahd admtdért dodfent bhet most
| evel of unreactive N phenyl phthalim de engggr Qups was

1OaPPmsPSIﬁWB?@*NQaWhHBtI@Firﬁeﬁ’édﬂ?ﬂ@f%ir By fooirsee ijieed maddiied in
vd tp&&'dlfffe%t grgaestdfrﬁmvv% We eﬁlm@»%d %télcﬂleﬁfe&cqny Bure to

oratory scal or 3 hours on a arge scal e,
wﬁunt&@%e(ﬂxamph @)erﬁmlgrﬁomrst@pmomm PRIHK. byEa(AmPttF_@slS%

bl RO PSRRI Rt g

(Exemple 200, 25% a CTA level of 3.6 nole percent and a
PTC | evel of 0.7 nole percent. The BPA-Na enpl oyed was

T ROy ShO el YRR pF gy S oan decrease

1n(1§61@6iﬂh19w¥17ght @K erl me wikh €ige (1fXaNMBIPA-N8)havingdatsi p@pbh@n of
maxi mum particle dianeter in each exanple to abo 200

impugighd he st pigaificend dseisasshaibieast QYRR RIS U t9 ADGHt dpnutes,
oc%ur \bﬂh RRIRELE SAMcopteifin S8RateP thal (B150h BMpuietiegngr ound
. The unexpect ed advant age of using small
rt| cI e size BPA-Na is evident. EXAMPLES 19-22
Mddi Aedimindimentda2hr ocedur e of Exanple 1 was

repeated with a PTC |l evel of 0.8 nole percent, a

hesir& YL EX%PI%QO/ Svadr el %ylﬁ'i a PT SR €3 Hﬁél@ %Ifcent a

an a water content of most 10 ppm using
solifl$ btvehelt2 Been CﬁﬂAebaelectf 3 "hode D@ﬁ@m apdl Iat\eaterdcqaamt af ﬁb@ost

L

m(a[ﬁ)qaesminé 01D richan ywhhglrideohes tesnithamersbdowi (grq:phrqatly i ¥IGURE

4 TR0 i T A ARARS Gt Eblay ity Sl Sk kS 55 Wb furfdblrin

CIPAML

EXAMPLE 24 (Embodiment F-2)

The procedure of Example 1 was repeated with a PTC level of 0.8 mole percent, a
solids level of 25%, a CTA level of 3.7 mole percent and a water content of at most
10 ppm, using stoichiometrically pure CIPAMI and three samples which had been
spiked with 250, 500 and 3,700 ppm of phthalide. The results are shown graphically
in FIGURE 5, which shows that phthalide levels up to 500 ppm produce essentially
identical results but higher levels cause a substantial decrease in molecular weight

over time.
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The results are shown graphically in FIGURE 3, which
shows a significant decrease in nolecul ar wei ght over
wa cows/omicth t he use of BPA-Na having any propore¢DOSmh4/025799
impurities. The nost significant decreases, at |east
over tinmes up to about 75 m nutes, occur with the use
Ex{MPaERsqenbailimengFgheat er than 0.15% i npuriti es.
EXAMPLE 23 (Enbodi ment F-2) The procedure of Exarrpl e 1l
was repeated with a PTC | evel o 8 I er.cen
ThEGrochENE B Erapledabes it Yo B 17 Ol 3t A0 SPickni s
soledideve] WRL B%, £0MAcRYel Of 3Bt moRPerckht dndm watst cvgitdot FAMmesk
vari ous purltles within 0.02% of stoichionetric, 0.5%

10 ppem upiAg srichomeirierlly p3us EIPAMI pndihrsecamaples Whigh haddeen s
S 1@5@%@%118]; 2R, F%dlé’ o fhdHl. 4, of R rStRM6ik R8ids. The

advantage 0 oyl ng stoichionetrically pure or
resatihgershoen graphloaljvmmtmm&wn shewrtbetichienaberroR)acthe

le\%iz OCFﬂgwu:z}g 2 %EIX f@au%e 4 Ut n&ﬁf)& e%? mrllﬁglgé,llg T\Q@gﬁc oe‘Jer

timeevel of 3. 7 nol e percent and a water content of at
nost ppm using stoichionetrically pure d PAM and

. . wh th 250 0 d
WS B R ARBBHEar T e ot FaDLA Fan PR e a0, the
foigb@RB idesdripyiondNardd &ddiiplé, shobildChvbt PRAsBmbM&d be btlhﬁlkatﬂﬁ on the

| evel s up to 500 K roduce essent {]@l ly. i dent| cal
scqgs @F t the by erHiogher F‘@&@F‘g Ye a(f§i0U% BOGECHiNSa edytationgs gnd
altbﬁaf?pés%w Sl G SIQH@J in! ﬂh%ﬂWﬂt— Eeﬁa'}tlﬁéﬂjéﬁmh@%ﬁfnt and
F-2) The "procedure of Exanple 1 was repeated wt
sccrp'ecpﬂ beairessht gventingl. e lpisralwonenticipatest that adeapees o sczew and
r r 0
ey, FHE e P ABYF B, SERYnAE; HABbE' i nf Macthow
cohﬂ&n@ﬁtahhp reasomviol d:lha hagtedicieon oef fangudgeviand ties@ vamatensoshould
nole % | e. % of or,obenzoi i ds.,fhe
oI i e gt B AR S P PS5 Y EIRREA<a i A Bffgnts
cittBéremtrO1MRBGRZDETChecintbylreféednge.as | ow as 0.2 nole %
cause a substantial decrease in nolecul ar wei ght over
tinme.
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Wi |l e typi cal enbodi mrents have been set forth for the
purpose of illustration, the foregoing descriptions
wapasexanpl es shoul d not be deened to be a | i nPCHUSINA/025799
on the scope of the invention. Accordingly, various
nodi fi cations, adaptations, and alternatives may occur
CraiMge skilled in the art w thout departing fron1the

spirit and scope of the present |nvent|on is al so
ant|C|pated t dvances i n _science
1 e et B SRGRTnE (S s e }s%‘%eeg. BPATH aphich

coﬂrf smonfa@mhg:,% Ta%ﬂﬁ/leﬁﬁ oMol £ip GabRintiallg chympioR&! Sicvnts of
Ianguaqe and these varjations shquld also

at é@ﬁfs@wéba WAt splb oS Aty drexybubeidyisH eompgia h}éga%@vd@wi at
@h%rsg@ ch%ﬁﬁﬁa?mﬁﬂ%)?ﬁoﬂﬁﬁ@ 'c@mﬁ&ﬁld' mg{el%‘és%@éﬂ of a phase

erein reference for preparing
traaafearcewmst ovipdi yesukstanyielly mblq/\m (dhe tqmmatsu@s employed; said
n
méétg &s ANt Iin%fl é/m%é%ﬁ?r%)&}\égé]ﬁeaoﬁfé}&enﬁ’gogﬂﬁﬁll%%ﬁ%ns}? ntone al kal i
netal salt of a di hydroxy-substituted aromatic
(Ahy danqﬂayihgn sabglastallyeady owbvent, alkali metal salt and Dbis(N-

i S .ch 0 hthaI|n1d ) ar ound t he
B ebblieboH P ERASS coPSILRETR G rRER pele® Solfprising
the sHIed evntdiad dtymast alhﬂue 2abppihs Wweppesfatasres enpl oyed;
said nmet hod further conprising at | east one of the

(Bg Staring A Hl%é%&n(gg)?l %ﬁ@tl%P% pﬁqgglt%%%fgﬁcgtg yg’tt \?v grlel%l ’lhe po }X‘ner
soli841eQE10R R f¥ad ol vEn€l &) at Ar iRt (bf("at ‘I&ﬁp%@ 15UCAndtthed cérﬂ:@ntratmg
reaction mxture COﬁEfISIﬂg he salre contai ns at

the pexiredpimgiessfionainghthesrid v is ip ge @pgg of lpféwp%arl{)%ut 25%
pol ARG b8 %Vel%ﬂﬁ aEblﬁ%Oﬁ){ ?cggﬁélesothﬁﬂb%&er catal yst

ereint mer so 'evel 1n daid solvent is at
a val ue of at Ieast about 15% and then concentrating
(@ henagritgininge their cmvgbln@h cleveln ofinsaifl elkelis apadely shlhe and blﬁ(N

(Cﬁlgg)pilgﬂﬁﬁl %{33?9 £ @orﬁg dl%s a‘ic\e g%)p(lgif[ Cstsap Lhds ih e&{@ Irange of

mal nt ai ni
betvheencabob :hi@fslpblgmek scdfdssla;eﬂarai dbmlut 6@%tpalymlsbh¢sridvel
bi s( N (chlorophthalinido))aronatic conpound in said

ol vent .at a_v the range of between a 5%
[ﬁoIVﬁ@Wu@%lfﬁé |év%?aan8“8%ou é@&apolyﬁg? sgf mﬁ Bis(N-
(chl@iv@'htha(ﬂﬁ)ldd)morﬂmmm gorapowhdcom t@abouts byigara ﬁiﬁﬂsadjueaﬂy eslding
all?afh r?l%‘lca salt ag Nast once to afford a polyether polymer of a desired molecular

weight;

(E) employing alkali metal salt having less than about 25% of particles with a

diameter of greater than about 200 nm; and
(F) employing at least one of

(1) an alkali metal salt which is stoichiometrically pure or contains at most about 0.3
mole % of free dihydroxy-substituted aromatic hydrocarbon or of free sodium

hydroxide, and
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(chl oropht hal i m do))aromati c conpound up to about 5%
and subsequently adding alkali netal salt at |east
wopme/ewiaf ford a pol yether pol yner of a desi redI/us2004/025799
nol ecul ar weight; (E) enploying alkali netal salt
havi ng | ess than about 25% of particles with a
(24 afvet QbhlOlfophﬁleblhﬁio))‘ai‘tﬁmatﬂhmu’moﬁﬁ@ which iarstbi{iymetrically pure
| 0 one of, (1) an al kal

e | n I t .
or piT SXter T Iy BETTGrn SBipayanglE o gpntains
phe@dés Qn3 a”@h@o%cﬁ’f ol @featirhYithnOepostuonO t yf)rﬁd and contains

aromati ¢ hydrocarbon or of free sodlun1hydrOX|
chigreltepyois a@dg (N PIORPIGIOB PRZRALeT halodbrat @ hamade ko rrpo und
which is stoichionetrically pure or contains excess

2. anhydri dergr, ﬁé’tﬁéd 'a&o?dlﬁg‘%@%aﬁﬁloﬁ wWiRrdir? e sv1vERt & z@least one

cont ai ns pht des in & proportion no greater tha

mehizartsele0®0 fnpm the moupoeans shsg cif| @dishlerohshzengc rlxstblomtOhwne
F n The
1RG0 o8P SR P pRR e PR sl s o
| east one merrber sel ect ed from t he group consi sting of
3.0-di chl oriteenetd, actocdihgrtot dhiner®,wherein the solvent is ortho-
‘1§ﬁ trichl orobenzene, diphenyl sul fone, phenetole,
idiloroBeEe T veratrol e, 3. The nethod according to
claim2 wherein the solvent is orthodichl orobenzene.
4.4. The nerteoghethod odcdbrding @ clatint Iwhdieinetha dlkedi alekal dalt is

sal is derived fromat | east
iyl BPRa) etk A B ied B SRR BRsATgR of e Tormula
formula HO- OH wherein D has the structure of formnula:
)m (R1) )m A wherein Amepresant]s an aromatic group; E
conprises a sul fur-containing |inkage, sulfide,
sul foxj de, sul f one osphor uscont ai ni ng |i nkage,
whepeia bh %Vbesﬁﬁﬁgﬁﬁgﬁymgﬂhn et her |inkage; a carbonyl
group; a tertiary nitrogen group; a silicon-containing
| i nkage; silaner siloxy;r a gyc1oa+|phat'c

(YN

A’ E A’
],

wherein A’ represents an aromatic group;

E comprises a sulfur-containing linkage, sulfide, sulfoxide, sulfone; a phosphorus-
containing linkage, phosphinyl, phosphonyl; an ether linkage; a carbonyl group; a
tertiary nitrogen group; a silicon-containing linkage; silane; siloxy; a cycloaliphatic
group; cyclopentylidene, cyclohexylidene, 3,3,5-trimethylcyclohexylidene,
methylcyclohexylidene, 2-[2.2.1]-bicycloheptylidene, neopentylidene,
cyclopentadecylidene, cyclododecylidene, adamantylidene; an alkylene or alkylidene
group, which group may optionally be part of one or more fused rings attached to one
or more aromatic groups bearing one hydroxy substituent; an unsaturated alkylidene
group; or two or more alkylene or alkylidene groups connected by a moiety different

from alkylene or alkylidene and selected from the group consisting of an aromatic
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group; cycl opentylidene, cyclohexylidene,

3,3,5-trinmethyl cycl ohexyl i dene, nethyl cycl ohexyli dene,
w@2(08/021614 - bi cycl oheptyl i dene, neopentyl i dene, PCT/US2004/025799

cycl opent adecyl i dene, cycl ododecyl i dene,

adamantyl i dene; an al kyl ene or al kyli dene group, which
linkagey p terasryoptogendinkggeh en pthet lidfagereecadronybligkagesesilicon-

A R R T S
sulibr¥y B phedphbitl-cohtalfinelisltdey | ghoeptiiyl pdndyhosistioaylgr oups

connected by a noiety different from al kyl ene or
al kyl i dene and sel ected fromthe grou nsi sti ng..of
R £nigrisemby PSRk ageonayaleat Mﬁgﬂ?ﬁ)ﬂq gragﬁrﬁ(iﬁwi«a%‘aﬂ alieyl, aryl,
ar@ledlkaryNbaegslodky@ar bonyl |inkage; a siliconcontaining
l'i'nkage; “silane, siloxy; a sulfur-containing |inkage,
sul fide, sulfoxide, sulfone; a phgsphorus-containing
Y| indrespéentph sk pMbnQFCUITEReE Bhesdghshiiom fRecgiopp jwasgisting of an
indR%alli 0 U8R e ior Ml B8 PRMIE SRip; ah ke ,
1n§%ﬁ%??&g%képggg§¥lP‘arg%%ylg%gﬁkar§l,gggméyclo%¥%§€¥mp :
morbvalenepeneteriionygratp, aiehyl eldyly alkyle eryil,.sirallsyle slkarylf qyeloplkyl,
the group consisting of an inorganic atom a hal ogen;
angﬁnF%QFﬁgﬁW@’group, a nitro group; an organic group, a
nmonoval ent hydrocarbon group, alkenyl, allyl, alkyl,
thalepter “rat aépeydentsadniantgper Tymlaod likgtiding meroahroaik dlxa/number of

r.oup; the I. "I .represents any integer from and
po%ﬂ@?%ﬁ?é@a%%ﬁ%ﬁﬁﬁ?%ﬁéwmﬁﬁ% number of positions on Al

avai |l abl e for substitution; the letter "p" represents
thé@letien t gy edprésemtdn aanidtdgac fruti agl mehdirghrendl girotigie threundmaber of

of positions.on E gvailable for substitution; the
1“@%@5%?“Eﬁwmi@ﬁ?@§§ﬂﬁguﬁﬁninteger equal to at |east
one; the letter "s" represents an integer equal to

th@1HBEF” ZDi Shefts aﬁ)ﬁlﬁé%e’MQuéllﬂS atllek 86&Nt S any i nt eger
including zero 5. The nethod according to claim1
wherein the al kali netal salt is derived fromat |east

C8ad?

the lelerdish yerreseptsanpaieasr ¢aue ta FEREZER Hyardtr bon

sel ected fromthe group consisting of
“u%ﬁ)jredeﬁss%n?iﬁtégdmawdi gdrohexyl i dene) di phenol ;

4,4" -bi s(3,5- dinethyl)di phenol, ,
5. bi s(4- hy’lghre?%(%{[flgd arlrc%torh 1r|1gptrg>ecrl]z¥iln) lc\)?/vlcnlergl%etﬁg Qli;ali Lrlrieétlzil 2!511% $s4_
derived from at least one dihydroxy-substituted aromatic hydrocarbon selected from
the group consisting of 4,4'-(3,3,5-trimethylcyclohexylidene)diphenol; 4,4'-bis(3,5-
dimethyl)diphenol, 1,1-bis(4-hydroxy-3-methylphenyl)cyclohexane; 4,4-bis(4-
hydroxyphenyl)heptane; 2,4 -dihydroxydiphenylmethane; bis(2-
hydroxyphenyl)methane; bis(4-hydroxyphenyl)methane; bis(4-hydroxy-5-
nitrophenyl)methane; bis(4-hydroxy-2,6-dimethyl-3-methoxyphenyl)methane; 1,1-
bis(4-hydroxyphenyl)ethane; 1,2-bis(4-hydroxyphenyl)ethane; 1,1-bis(4-hydroxy-2-
chlorophenyl)ethane; 2,2-bis(4-hydroxyphenyl)propane; 2,2-bis(3-phenyl-4-
hydroxyphenyl)propane; 2,2-bis(4-hydroxy-3-methylphenyl)propane; 2,2-bis(4-
hydroxy-3-ethylphenyl)propane; 2,2-bis(4-hydroxy-3-isopropylphenyl)propane; 2,2-
bis(4-hydroxy-3,5-dimethylphenyl)propane; 3,5,3°,5’-tetrachloro-4,4’-
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hydr oxyphenyl ) hept ane; 2,4 '-di hydroxydi phenyl net hane;
bi s(2- hydroxyphenyl ) net hane;
wher@ta2teygir oxyphenyl ) net hane; bi s(4-hydr oxy-5 PCT/US2004/025799
ni trophenyl ) net hane;
bi s(4- hydroxy- 2, 6-di nmet hyl - 3- met hoxyphenyl ) nmet hane,
dihldioxyphesyBplopene %}sphhmb}:ﬁiHeﬁylgachlohexylmethane; 2,2-bis(4-

N ML LR G AR T S UL e LU T

naﬁmtl%ﬂ&iesﬁ 3-dhanryty ﬂag;hﬁié@dn@xwa G ﬁﬂ@ﬂﬁ’ml cl 3 alkyl-
|s(4 hydr ox nethylpheny %propan -bis(4
sutrwgqft@(gpscgcwﬁw nyl)butane; 2,2-bis- (4 hydroxyphenyl)

-1ﬁetﬁ¥lgh%ﬁ%rlgzgfs%ﬁ%yﬁrd@?ﬁé@%&%&ﬁi&% g)gsg@a}%m)%?genyl) bis-
(4-hY‘5’0XY1ﬁéienﬁ1§tﬂ"l‘ﬂlﬂndﬁ,4 @: m@thﬂyﬁhyxliwp{lﬁ]@yyl}%}(%pag e; .
hy%§é§@§@ %f ?Q%ﬁh? 6W£g§&gﬁgﬁg%%§9:%§dro;§éhenyl

hy&@kﬁmﬁyl)lﬂbbw 99(3’ nrApylidRy dogyphn@)-gi(Byetimcthyl-4-

ygq%péggglgeg nq%pme (r)(g!%o‘ﬂ]ﬂe ém%rsly(l)lréf 11 (?rlo)'cyphenyl)methane' 1,1-bis-

(3,8-dZmbBihsphémh Mdﬁmﬁﬁﬁ&w Eidlh@t@”l—bls 3,5-dimethylphenyl-4-
4-"hydrox

Ut ane;

hydm?cm%@ﬂémnm 8>éytpﬁré?n 1 fé‘}?tbb’lﬁh@%g rydroxyphenyl)-2-
még&%&t&éﬂﬁg{agxﬂ 3@3 gwhb,fyq 4(ﬁy<ﬂ¥ﬂﬁaﬂéﬂﬁﬂy%ﬁﬁéhé .Suf_BRLES-
duhyhylphgxpﬂ}éﬁwld)q)qypbmyé)cyclopentane 1 ,1-bis-(3,5-dimethylphenyl-4-
hyﬁv%y@;gyghc@ﬁﬁc%éﬁ Q%gg %Xé/lgq%%y}/p})en}% 4{ ﬁydroxyphenyl)sulphlde 3-
(4-Byd3x ntehyl)-14t _h-yﬁhebhyﬁ)ﬂitﬁmﬂ ok 2-(4-JyBroctiypiednigi) 1,313 -

tmﬁ?ﬁ?lyl(l aghipﬁ%@r%rp? Erﬁlgbfdw%ﬁo‘fﬁwgw I} Jetnirghl 1 H-indene]-

6, 6Ld§o‘1 baln% ‘mik8ir&s ©eBE hy ! phenyl - 4- hydr oxyphenyl ) et hane;
s- (3, 5-di net hyl phenyl - 4- hydroxyphenyl)propane

2 4 bIS 3, 5-di net hyl phenyl - 4- hydr oxypheny
6. et hyl but éxﬁemethod accordlng %/ clalrnyS whe>r/een tﬂ %ka%l metal salt is

(hﬁ %gggﬁbﬁghé“gupethylphenyl 4- hydr oxyphenyl ) pent ane;

dlneth | phenyl hydr oxyphenyl ) cycl opent ane;
- bi )s/ (%@eg%/@h%gg%@rc}mé%yp ﬁn)6 %&/Jherelpr)l the bisphenol A salt is the

henyl ) cycl ohexane;
(1%MR&?§¥£ di met hyl phenyl - 4- hydr oxyphenyl ) sul phi de, 3-

(4- hydr oxyphenyl ) - 3-trinet hylindan-5-ol, )
8. 1- ( 4- hydrldey phietiptl) - according t 1to rrtehl}Jﬂl ridaﬁ\ﬂi@rﬁml the  bis(N-

(clﬁbroigﬁt[hﬁ'l%p‘ucfo ot S z}{glésgg&fogm?’ms?i thyI =S r

ene ures thereof
The method according to claim5 mhereln the al kali

nmetal salt is deriv from bi sphefol A
N—-R!P?—N
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7. The nmethod according to claim6 wherein the

bi sphenol A salt is the disodiumsalt. 8. The nethod
wa@emsnozhiongy to claim 1 wherein the bis(N PCT/US2004/025799

(chl oropht hal i m do))aromati ¢ conpound has the fornmul a

N R 3-wherein R13 conprises a divalent aromatic
winsreih OREr lompeiseshal Ggenadiedeity droncaicbbydroebaalar Aalogenated

C2-22 al kyl ene or cyc| oal kyl ene radi cal] or a_dival ent
hydgagetban l’églcqlh% Cpap alkylene ot Grleaikdrnesradicalr dipplepigigical of

nber selected fromthe group consisting of CF,

th?%or%uﬁ? -S- , CS, C, CF and an al kyl ene or

al kyl i dene group of the fornula wherein y is an

integer froml [ met hod accor di ng

to claim8 wher# g%, | east one

di ami ne sel&eTTt e grouf ing ofs

2-met hyl -4, 6-di e med i ne; 5-nethyl -

4, 6-di et hyl - , 3- phenyl enedi am ne;
in itB{HQash beRian Bbnd & Pmpimbaeseiscted from the group consisting of

bi s(2-chl or o- 4-am no- 3, 5-di et hyl phenyl ) net hane,

4, 4' -di am nodi phenyl, 3,4 -Odi am nodi phenyl ,

4, 4' -di am nodi phenyl ether, 13, 4" -di agn nodi pheﬁﬁl‘

et her, 4,4'- diam nodi pheny” sul fonzu |

3, 4' - dithri n6dHphert , Sul f on€— 4, 4' =d¥ami nodipLenyl,

ket one, 3,4'-di am nodi phenyl Kketone,

2, 4-tol uenedi am ne; and m xtures theyeof. 10.cfFhe

nmet hod according to claim1 wherein the phase transfer

catal yst is a hexaal kyl guanidiniumsalt. . The nethod
andcapalitylege oo atidylilenenprenpiofi thd éorivalea €] By gherreird iyns wm integer
frsalt IS ﬂ chloride. 12. The nethod according to claim

YHBPIPHYKEr e is al so present a chain
9. The method according to claim 8 wherein R" is derived from at least
one diamine selected from the group consisting of meta-phenylenediamine; para-
phenylenediamine; 2-methyl-4,6-diethyl-1,3-phenylenediamine; 5-methyl-
4,6-diethyl-1,3-phenylenediamine; bis(4-aminophenyl)-2,2-propane;
bis(2-chloro-4-amino-3,5-diethylphenyl)methane, 4,4'-diaminodiphenyl, 3,4'-
diaminodiphenyl, 4,4'-diaminodiphenyl ether, 3,4'-diaminodiphenyl ether, 4,4'-
diaminodiphenyl sulfone, 3,4'-diaminodiphenyl sulfone, 4,4'-diaminodiphenyl ketone,

3,4'-diaminodipheny! ketone, 2,4-toluenediamine; and mixtures thereof.

10. The method according to claim 1 wherein the phase transfer catalyst is

a hexaalkylguanidinium salt.

11. The method according to claim 10 wherein the hexaalkylguanidinium

salt is a chloride.

12. The method according to claim 1 wherein there is also present a chain

termination agent.
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term nation agent.13. The nethod according to claim12

wherein the chain termnation agent is at |east one
woresoberiesel ected from the group consisting of BCRYE2004/025799

hal i des, al kyl chlorides, aryl halides, aryl

chl ori des, conpounds of fornmula (XI) and conpounds of
13.0ormul a (Tidjethokhgeofdthg Jo elhier &2 whieteen thel chrinriermination agent

. S t uent ositio a 1 d, 72
isg it o Bhatifie: Rl o i B ebbid e gpkn, PAfeSy oty
chisreiep, arydhaliieg angdtdhbudides, cononadst of fohaulan(Wedd ddnigd@nds of
chai 12 termnation agent conprises at |east one of
formplg(EHy- N- et hyl pht hal i mi de,
4- chl or o- Nout yl pht hal i m de,
4- chl oro- N- oct adecykpht hal i m
- chl or o- N- net hyl pht hal i m_de
3-chl oro- N- but yl pht hal i nide,
3-chl oro- N-oct adecyl pht hal i m de; Cl
4- chl or o- Nphenyl pht hal i m de,
3-chl oro- N phenylh(gm)hal i mdeg
| - N- (4-chl or opht mdo) 3- (IN- phtkal i m do) benzene,

| - N-(3-chl oropht hal i Fpht bl i m do) benzene,

4-N- (3-chl orophthal im 4 pht hal i m do) phen
yl et her,

4-N- (4- chl or opht hal i m do) phegyl - 4' - ( ht hal i m do) phen
yl ether, or the corresponding isonmers derived from

3, 4' -di am nodi phenyl ether, wherein any
Whmrnmsthbsh]iot‘lut edbstumganptst 1lnathc A+ de 4etvaition} ardhhatd Shcomprise a

|so n_ adm xture with bis-substituted
u@%etu{?ﬁtoﬁgil ﬁ%’:lrﬁ:ary B9 he method according to
claiml conprl sing enbodi nrent A. 16. The nethod
14ccor di ngTlicomethad aecboding &r éaim t hehadekethe chah adrms@dtion agent

in conbi.nati on wth a portjan of. so] ven is dried to
coRBent 100t B duch dRn i ley Ethrom -1
b&yl%ﬁﬂhlﬁ&fﬂeoui@ﬁm&m d)dﬁdé@}]})ﬁ!h@ﬁi&ldeC31“eﬁlw&l¢l@ﬂletﬂy[phthahm1de
ination wth a ion of solvent and, optionally

3G R Bk P GRoRS Brtctadegy RS, & Rl an:

pHeRYi ﬁi?ltaln%ﬁdeaﬁ cﬁPﬁé glp%%aﬁméj The net hod
accordi ng [ ai m wher In |s‘$)%d|stlllat|on

1-N8(4- ql’ﬁ@ronbthhl@md@ibédi\blplﬁlgaltr@ld@)banmn%l &r-dilerophdalimido)-3-
(I\Flbﬁtg%mldo)benzene, 4-N-(3-chlorophthalimido)phenyl-4'-(N-phthalimido)phenyl
ether, 4-N-(4-chlorophthalimido)phenyl-4'-(N-phthalimido)phenyl ether, or the

corresponding isomers derived from 3,4'-diaminodiphenyl ether, wherein any mono-

substituted bis-phthalimide chain termination agent is optionally in admixture with

bis-substituted bis-phthalimide monomer.
15. The method according to claim 1 comprising embodiment A.

16. The method according to claim 15 wherein the alkali metal salt, in
combination with a portion of solvent, is dried to a water content of at most about 20
ppm, and the bis(N-(chlorophthalimido))aromatic compound, in combination with a
portion of solvent and, optionally with chain termination agent, is dried to a water

content of at most about 20 ppm.
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(chl oropht hal i m do) ) aromati c conpound, at |east a
portion of solvent and at |east a portion of phase
wo eansteis cat al yst, optionally predried separ ap€l/ys20a4/€25799
conmbi ned and, optionally, further dried by
distillation until the value of about 20 ppm water or
1T.ess i s aThamathdd afa@irdiogsalclbym &6 dihtreomdrytngds Yy diskidihfion.
netal salt to the m xture, wherein the initial solids

evel of e is | east .about 150 and t
%ol ids | ei\;g O%r ﬁ%cogg%l dPe UM tilon & er&ﬂ t qaendbls(N'
(othmro}ﬂm@dhnﬁdapaﬁmﬁa& icomipbsnd, At feakiag @ertioh dfestomeﬂ a@datleast a
5%a d. about %g% 9, The tho accor di toclaim1
PUGAP ﬁhﬁ?@ Ganstea caiahist mpuspllyrpredricet peyar xao%ram@aberad and,

ot o1y, FariMbrarRiH 'Bytdlik%llﬁf%ﬁ/ ﬂi?cﬂ tﬁ@{zaﬂﬁiesof ﬁ)‘éﬁ{ 2 lﬁ‘%eﬁier or less is
solvent is at a val ue of | east about efore

atigingdg ifollpwadeby aaditipn ofislyy aﬂ@ﬂlt mgial slt m]alyennxtam fadherein the
ini IQEN&tle@Q%f‘m@&?}% e 1? ﬁt mﬁ(tt Left SS’A) %85] ‘E}?enstoglﬁg ?«Q/el following
uring reaction un e sai ue I's’in
cafiplbtet addeionaifoatt aﬁﬂ%ppohglrmncemiahdls il ave Irar@aobfaiemaasen about
solids level. 2 . The method according to
1£?§Pﬁ$%¥g§§6 Yising embodi ment C. 22. The nethod
according to claim 21 wherein said conbined level is
19.n t he r aflygemethobetceding abcluim B@ompriting smbedialenaBd
about 40% sol i ds IeveI 23. The nethod according to

laim 21 ere C|IC ligo | evel Iessthn .
2pour 4w oisad Seesiiads BT i s Bt s Tovel in
sl edleér i3t valuedfl af BIBY aboBY 23 % bafke ke mgtthareastieiliby &idition

% 25, The method_ according to claim1 conprising

f?ﬁlﬂﬁéa.% sier patabygt anch whgesih e BERBRediSHgpneentiates fvring reaction

uﬂ’eﬁech§ sidtaRiel i81ih R rJXBL BF HENRRS Sib8ht 30% golymer solids level and
N-(ch oropht hal i ndo))aromati c conp Is In the
aboah @opplymearwelids laydut 0. 75% and about 3% 27. The

met hod according to claim1l conprl Si ng enbodi ment

o 28. Th Qﬁ&gdﬁ O e

al kal i eTﬁ%alfnsal t Cg)s lﬁ ggd% an a %%ﬁ{é&%{a%}l%l&cl es
with a dianeter of greater than about 500 nm

22. The method according to claim 21 wherein said combined level is in

the range of between about 30% solids level and about 40% solids level.

23. The method according to claim 21 wherein cyclic oligomer levels are

less than about 4 wt. %.

24. The method according to claim 21 wherein cyclic oligomer levels are

less than about 3 wt. %.
25. The method according to claim 1 comprising embodiment D.

26. The method according to claim 25 wherein the initial molar excess of
bis(N-(chlorophthalimido))aromatic compound is in the range of between about
0.75% and about 3%.

27. The method according to claim 1 comprising embodiment E.
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29. The nethod according to claim27 wherein the
al kali netal salt has | ess than about 2% of particles
wowak/oziess anmet er of greater than about 500 nm PGDUSZ0£025799
nmet hod according to claim 27 wherein the al kali netal
salt is subjected to at |east one particle size
28 educt i onlkamapthad pergrding iopeteint ZWh@thlrx:tbﬁquah asctalselt bas less
f
0,
PR E 5 ARl s HAPL R o bIIAT D SBAR 2P 10
del unper. 31. The nethod according to claim 30 wher ei n
2% he part i Bleansthed a¢09dijng tooctaint ?ﬂ)wherefaﬁhé alkak ehedal salt has less

o tshl 2o Ry LRl Byl Pf{aba il .

pol ymeri zation vessel. 32. The nethod according to
30cl ai m 27 Tieemeibodt fveosling toy clafm al K §hereie tiad al&aﬂl tmd:t§1 salt is

db ra an aqueous sol ution of alk
Suﬁc@?'ga rt‘g 4 IPXSF HB% Pé&fﬂ% SHEgEHcon siey dsing eswpmmbwhpbwe@pnses
on@ &g &0t Ba E&ltﬁfu?hlrﬁu%?p whea&! &‘robfﬂ%\a@il t&lder %I’t?éle §1§é fedbi&ion

t he di sodi um sa of bi spheno The “net
hogragsrigery delmanesi m 33 wher ei n the or ganl c sol vent is
sel ected fromthe group consisting of

310r t ho- di cfeahol6M %%?dm%@t gﬁgﬁ 3@'\911&1&’&15 §§rt1tcf%e§1§eolfeductlon

35. The nethod accordin aim1l conpr
steprip petifprared on-a slupof ailvell metahealt mcoonginigsdlvent rbafom &5during

hi [
e FE St QAR G Pl B8l ai m 1 compr i hg

enbodi nrent F-2. 38. A net hod for preparing an aronmatic
32pol yet herlihei dethudiactordiogypo ick’dm ﬂo%aretri thg, shirry of alkali metal

-di chl enzene or_ ani sol vent ntially .
sl ChEr S BYRBOTPE B oPuprichn ot ieTinisal S1; i aighoic
solveatst one bi s(N- (chl oropht hal i m do))aromati c conpound

seI ected fromthe group consisting of

33l Z B: :% &h% %H?cg %Félﬂg:tc} | do %_ néﬁgge alkali metal salt is the

dlﬁdfhm BdIsdfMbidpesdl 2r opht hal i m do)] phenyl ether and
4,4" -bi s[ N

34. The method according to claim 33 wherein the organic solvent is
selected from the group consisting of ortho-dichlorobenzene, toluene and mixtures

thereof.
35. The method according to claim 1 comprising embodiment F-1.

36. The method according to claim 35 wherein the alkali metal salt is

stoichiometrically pure.
37. The method according to claim 1 comprising embodiment F-2.

38. ~ A method for preparing an aromatic polyetherimide which comprises
contacting, in o-dichlorobenzene or anisole as solvent, substantially equimolar
amounts of bisphenol A disodium salt and at least one bis(N-

(chlorophthalimido))aromatic compound selected from the group consisting of 1,3-
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(D) Dbeginning said contact wusing a molar excess of said bis(N-
(chlorophthalimido))aromatic compound in the range of between about 0.75% and
about 3% and subsequently adding bisphenol A disodium salt at least once to afford a

polyetherimide of a desired molecular weight;
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disodium salt to the mixture, wherein the initial solids level of the mixture is at least
about 15% and the solids level following complete addition of salt and optional

concentration is in a range of between about 15% and about 35%.

40. The method of claim 38 wherein each of embodiments A-F is

employed.
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