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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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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 concenirating
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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.



kg/nmol e; that is, they are conventional nolecul ar
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In other enbodi nents en IS an al kyl ene or

al kylidene group, it may also consist of two or nore
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or a sulfur-conta n i g |i g&- but not
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phosphor us- co A o} t not
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wherein A' represents an aromatic group including, but not limited to, phenylene,

oal i piati ¢ grodb i ncl uding,

biphenylene, naphthylene, etc. In some embodiments E may be an alkylene or
alkylidene group including, but not limited to, methylene, ethylene, ethylidene,
propylene, propylidene, tsopropylidene, butylene, butylidene, isobutylidene, amylene,
amylidene, isoamylidene, e¢tc. 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 phesphorus-
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,
methyleyclohexylidene, 2-[2.2.1]-bicycloheptylidene, neopentylidene,

cyclopentadecylidene, cyclododecylidene, adamantylidene, etc.; a sulfur-containing
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no intervemng alkyhdene or other bridge. The posmons 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

parameters “t”, “s”, and “u” each have the value of one; both A' radicals are
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different. The sanme holds true for the Rl substituent.
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zero, the aromatic rings are directly joined by a

o YRkenkigoond with no intervening al kyl i deng0fs:8:#6$799
bridge. The positions of the hydroxyl groups and Y

on the aromatic nuclear residues A can be varied in

uhﬁ@stgﬁ&:ﬁl gheng%hamldmmspaafd@ its ARSIk @NE gRNg sxlidh_%s wlogfdalﬁﬂdﬁgaﬁe.

can be in. vicinal, a ric or sy rica

T S P S ORRioRs PR ‘b aiGh e 21 P Rt PoR ROt may
bt Beoy Ghesanb O oS iod Hepih GenSdHahd dthdr@hhehibneY’ and
hydr oxyl groups. In sone particul ar enbodi nents the

arameters "t",6 ."s" —and."u" each have .the val ue of

WRETC Bgbgients RhARuira b sttois Ao G g grs £ may be an

uRGRAAIGR OIRJUQAE £8Rp. nBaHS Bibldtbedspbeniet anrenadtiatiygatsbons

d Eis an alkyl.idene gr ) such as isopropylidene.
O?ﬁllsstg?%mﬁlgﬁ H%Sfﬁyoélﬂmgnﬁ%%‘g? ﬁgﬁt s both A radicals are
p- phenyl ene, al though both may be o- or m phenyl ene
or one o- or mphenghene and thg'pt her p-phenylene. In
some enbodi nents of thydroxy-s bstituted aronmatic
hydr ocar bons E
group. Suitable
hydr ocar bond*©5 Mse of the
formula (111): ( 4/( R4) 1704 z/ 0\z (111),
wher e i ndependentl|y eacbﬂky i s hydrogen, chlorine,
brom ne or a C I-30 nogovalzent hydrocagpn or
hydr ocar bonoxy group, each Z is hydrogen, chlorine or

rom ne, . sybject_to .the provision that at least on
Wt PR S B i sk eoRy: Shbatebtined
hadrosmlidncothgtirocardaons gaup Ocdchcl uddydrhgse chibritid@r bromine,
s&b%cg%l e IQI!OWSion(t}%%)aﬁea(stR@éZ is%%lolrin!a oﬁ}})minlél.o Rn OH

Suitable dihydroxy-substituted aromatic hydrocarbons also include those of the
formula (IV):

ed aromatic

RY), R

=i R9 —

l

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

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

(V)

are hydrogen or a C 3¢ 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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(1'V) where independently each R4 is as defined
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mge_h(lggl‘%%%l%]ég{-}?li-}(ﬁ5—31}1%%@6%}%&8%%-éy_/ctra)yypﬁlen}){)%erﬁa e; %,? »%1498,59
dimetrytphyipiieRyldyqayplipanisyclopentane; 1,1-bis-(3,5-dimethylphenyl-4-
h)ﬁi@%{l%gf)%@ngfhgﬁcilltfqg%:%ngé%)agrﬁ%gsgéyﬂq&ren%my}]ﬂl%i&)‘lﬁ:hydroxyphenyl)sulphide.
In2 Bkt hmbedimhytdh@ddyiﬂnﬁwéu})stﬂw(e@ abnditineydiydartbn
ng%/pg@?%wilg{ﬁg@fl pr opane;

I met hyl phenyl - 4- hydr oxyphenyl ) net hane;
1, 1-his-

In some embodiments of dihydroxy-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. Suifable
dihydroxy-substituted aromatic hydrocarbons of this type include those containing

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



(3, 5-di net hyl phenyl - 4- hydr oxyphenyl ) et hane;

2, 2-bi s-(3,5-di net hyl phenyl - 4- hydr oxyphenyl ) pr opane;
2, 4-bi s- (3, 5-di met hyl phenyl - 4- hydr oxyphenyl ) - 2-
webhybhyisane; PCT/US2004/025799
3, 3-bi s-(3, 5-di net hyl phenyl - 4- hydr oxyphenyl ) pent ane;

1, 1-bis-(3,5-

(dimmbhyﬂmhﬁhy,ll Sarimechybxdepitesty | Jrely dlyoentfameila (VI), which

m ST LT eSO RLS Mg st

bi s- (3, 5-di et hyl phenyl - 4- hydr oxyphenyl ) sul phide. In a
particul ar enbodi nemt;Ct heHdi hydr oxy- substi tuted
[ 90 gnpr i ses bi sphenol A. In sone

enbodi nents of di
hydr ocar bons when al kyl-ene or al kyli dene
group, said gfbup iay bg of one or nore fused
rings attached to ord&Cor > aromati c groups bearing
one hydroxy substituent. S S

di hydr oxy-substi tuted aronatlc hydrocar@@ns of this
type include those containing indane structural units
such as represented e t88:formul a (V), which conpound
is 3- -7 WO 28058/ 024618PCT/ US2004/ 025799

(4- hydr oxyphenyl) i met hyl i ndan-5-ol, and by
the formula (VI), compound i s

1- (4- hydr oxyphenyl )-1, ’
Cl-13 HOI113C Al > HBC CHI3 HOH3C()—|(VI)AIso
i ncl uded anong suitabl e dithyd 4 [ [
hydr ocarbons of the type conprising o or nore

al kyl ene or al kyli dene groups as part of fused rings
Aaafoeincmkied among suitable dihydroxy-substituted aromatic hydrocarbons of the

t}ﬂjaw Iﬁlgfl]sl g%nﬁc% é{a 1?1%/}? lraﬁ(_yg@%é% glrl)(g/ﬂc?egle g'ohli)si arl]sdpearr]tetlfdfiugeldsﬁngs are

the 2,2,2",2'-tetrahydro-1,1'-spirobi[ 1 H-indene]diols having formula (VII) :

(RO

HO \/

R12

R (VID)

wherein each R® is independently selected from monovalent hydrocarbon radicals and
halogen radicals; each R’, RS, Rg, and R is independently C.4 alkyl; each R" and
R'"Z is independently H or Ci¢ 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-indene]diol is 2,2,2',2'-tetrahydro-3,3,3',3"
tetramethyl-1,1'-spirobi[ 1 H-indene}-6,6'-diol (sometimes known as "SBI"). Mixtures



R11 (R6)n OH HO (Rn R g R7T RB (M1) wherein each R6
i s independently sel ected from nonoval ent hydrocarbon
radi cal s and hal ogen radicals; each R7, R8, R9, and
wRifwoss2ibisdependently Cl.6 al kyl; each R andect®k3&ioss799
i ndependently H or CJ-6 al kyl; and each nis

i ndependently selected from positive integers having

odl aflalliumenf shltsoderb et oradn irmiRtusi ¥ anyl of ahgdsredoing dihydroxy-

10di ment . t.h ]
Seb?;g‘ﬁg"dfr‘g"‘??téctI}YgF%?ﬁP%@SfW A0 A BHIPEY i ndene] diol is
2,2,2',2" -tetrahydro-3,3,3,3" -
ThetteramBalkyll' 24 (ed thheo‘tairiﬁ)ﬂlﬂelhahmiﬁmel}ts ®f Bhe diceint invention is
. ti : "
B oW R W oro obe RPN b HBlat sugioetin
biteeliowled, f mopalodlikiti upes fycariyalbfl ta’d@afso rcegammg carbon and
hghﬂaééi{ '(i%%s é:ﬁ&j $ﬁt§dn§afei‘yegoqﬁ§1iruﬁ to{ng h%oglét? 11 o cf"u 8n aanI?ygho&en
fentb«anh[pkeem:ss edlectdilefrpn éwents lisnventnd dh of ﬁle Penipéicdiatilet 0The
Si of.h r,.al br an al.kyl . aral kyl.
t&% aglgfiuk %{sg e%gorlqgag &3 t}l%y%ﬁ,yyl Iarc)ftéo;icgig gl?%{}fie ghd&ps. 3 Nious
epﬂ;bojanyenﬂs mamizzy land bmancdmdi slkglondiailn meghasachannapdrom 1 to about
y e 0 al. Ly cont.alnin tong |
39 g{b%g ﬂmﬁg A 18899a%%ﬁl#}u%grﬁbvae%o%%é%}lg ee)}({%lr}@fsse @;t%?{%saikyl
09@¢I@UY @wbSﬁMmh \@t}oumtsm]:ﬁme E6oupn deldcedofrom el -©3F albdi €3-C15
CT%%H?% nopga vl % il EEB s &cloalﬂhsg;s)p&%\r}glﬂ‘gﬁgéﬁ%d% §O&L§gémre
grmopsradiecigidirgm ﬁieﬂ%alhylkwommrtmﬂas iBrserativros@mples comprise

R R )

haX}R,yheptyjprtahaiOMyl si@b»éx ipdecddand ﬂ@ﬂeoyie Spmmnﬂﬁhghmpsn-
C I

hﬁ’ﬁ , eﬁgmaxglg r@éléy Cygﬁ Fm@?g%ﬁar "Eiil;c%lssuﬁlsc de yc d:)butyl

cwl'om:nbfhe ayclatmoxd, gre&nrbafclghsdxebt egyclohentyiC -b@@lohftpk);ll and

aéﬁ';% })R arlﬂ' H%L@relﬂﬂohﬁ‘r'?‘egars%élﬁﬁ 1@&(1%? ax%sthgs%r%}:lfaﬁl?ng from 7 to

, |1 SOpro
abag Elﬂutay:lon &t@m,ltmsy-lwuqﬂ butp@mryolt 1mn®d|cte,anplzyl phenylbutyl,

phenylpropyl, and phenylethyl. In various embodiments aryl radicals used in the
various embodiments of the present invention are those substituted or unsubstituted
aryl radicals containing from 6 to 18 ring carbon atoms. Some illustrative non-
limiting 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 “bischlorephthalimides™) 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):



hexyl, heptyl, octyl, nonyl, decyl, undecyl and

dodecyl. Sone illustrative non- limting exanples of
cycl oal kyl and bicycl oal kyl radicals include
wyedebutisl , cyclopentyl, cyclohexyl, PCT/US2004/025799
nmet hyl cycl ohexyl, cycl oheptyl, bicycl oheptyl and
adamantyl. In various enbodi nents aral kyl radicals are
those containing from@ to about X4 carbon atons;

t hese include, but are{jnot limted

pheq viputyl, gheqyl pripyl, and phg In

vari-ous enbdd 3 radi cal s vari ous
enbodi ment s |0 el | pr esent—i-pi’ent| on ang

substituted iYuted aryl bnt ai ni ng

from6 to 18/Mng caro;n atons. Sone ill qt i ve non-
limting exanples of tiese aryl radjcals inclygde
C6-Cl15 aryl optionallyosubstitutedowi th one or nore
groups selected fromCl-C32 al kyl, C3-C15 cycl oal kyl
I [ 6l I f
b BB M Bigh Y 2 TR e
dirheing Iselediedpf erfnythe gtk wphmamg qfaq@ph&tyl arowpq:, call heterocychc

c?zi.rll%ﬁé\sl.' éﬁ%}h;ﬁﬁr?%hﬁ%% lrrmlé{il% n%fulﬁgaottﬁ &e%ﬁ?ﬁﬂ&‘t’éﬂé straight-chain-,

er el naf t'er " so
bragichesh| andogietdatilyl mdd@1§" )me ﬂph O‘yﬂ@dlbatcd: dedivatigest Stradght-chain

ah@\éf‘aaﬂ&ﬂeg a1 ?ad af%%?er gglcdlp}f thy$ & éog{ﬁﬁur\%;f?grq '2’185 %&u%gn atoms,

reaction o
aagh Hydnded s 1lawuatnwcmqmdenit1bgltexamplem@thyl,|mpsédbut@h rtemwe/l

e et s e
corhpn eigaise ﬁbméuﬂﬂa@mtsveofonﬂmtmmwmlqs rof Ryoallsyl fadnqad;haplude
g%{g%dt}lc gﬁ%&s%{lﬂlyy ec?clg)ﬁé%?'! "i‘xp] A | aﬁ ez;n% éyglgh%ﬁ}q Mk h/emous
eﬁ@@@ﬁ?@@*ﬁ cihiectwag |aam0n @soupExfe n@ﬂaaqup -Gl W?Zih atiplptipoineieties are
séﬁé?alté&jﬁombé&h 3& r 'ﬂ? lligﬁ gl{dgséc‘ﬁétﬁﬂ's %@t%%@{ firee carbon

branched-
Ak Inj Raﬂtcéliﬂ gebedimenty &g dlasvncm Ghtwe prming grapsatgiathe hbda,

oftlelty ;)oé'@éjdscéfl ® sﬁ‘z[lghttc)‘lﬁ)ihc(ﬁ'l oY cthg@%ﬁ{ P?zfliltlc@d Yy r}gexf s%z%‘ced
to dched iy

car bon atons, i nc ustr at
dpyetiveserpt indlee biﬁ’ﬁ!ﬁjp@@ Oéta liy¢loal lﬁ»ﬂ@qsw,l OIUmwbs,tmnqbif@wﬂwe,s
In various embodiments substituents for said aliphatic moieties include one or more
halogen groups, such as fluoro, chloro, or bromo, or mixtures thereof, or one or more
aryl groups, such as phenyl groups, alkyl- or halogen-substituied 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, polyeyelic or fused.

In still other embodiments R in formulas (VHI} comprises divalent aromatic

hydrocarbon radicals of the general formula (IX)
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hexyl , dodecyl. Cycloallcyl radicals are typically
those containing from3 to 22 ring carbon atons. Sone
illustrative non-limting exanples of cycloal kyl
wauaddos/atisisi ncl ude cycl obutyl, cycl opentyl, cxel@dexwksioo
met hyl cycl ohexyl, and cycl oheptyl. In various

enbodi nents the two am no groups in diam ne-derived

al i phatic noieties are gpar at ed om each ot her by

at least two and son® by qgat-(| east st hree carbon
atons. In partjqular & di nrents Nor giam nes, the two
am no groups & in the al pha, onega positions of a
strai ght-chain or branched al kyl radical, or their
whepsh itltel.rslumslsigmbérﬂovi&bhal asymen rabcbm hdreroinatie piagiid Eits nﬁé‘ca ar

K its su ivatives,
Rt O M QL e Rk DRt lelsf BT dRbh fGRisuns O
ﬁnmuuﬂ@s.lnclude one or nore hal ogen groups, such as
fluoro, chloro, or bronp, or m xtures thereof; or one

or nore aryl groups, sygh as ph@nyl gro , al kyl- or
hal ogen- $8bsti t ut ed pheagl groupg, or m Ktures

thereof. In sonme epbodi nents sub8tituents!for

al i phati c noi et es> wherlr "present, are CHfor o’ or
unsubstituted phenyl. In other epbodi nentp RL3 in
formulas (VII1) conprises a divalent orgddfsc radi ca
selected fromaromatic hydrocarbon radi cal s having 6

%1& él?%?&len%%x GaL S&eaéﬁggzg 813{}]1% forls | aﬁIUt $ g;%:;)lr }/sagn 1\{1§eger

n vari ous PSS
froyali tc &irsbiver &uéaed wrtiadar bebodimenty ¢lhas t hepeluy ©f otd @ tep.

e L T
etlatidow) ginm!ﬁdmb,&ag@qmsdjstiﬁlmdmmﬂld(ﬁh@()md mpl‘ﬁ@/iidene. In other
I(El%’,é{alo edhBd B 1%%%?344&8 %ég gmg‘ sx)n( ﬁ@%ﬁ? ifl z{rlé]l%atic rizég in

unaSS|gne posi ti1 ona ar oma
fhaoudd fiKeis paettaQor  para to Q and Qis a coval ent bond
or a menber selected fromthe group consisting of

th OHH&@SenQ‘t?&hm&ﬁ@ the3 twb lamlno 1ougs in d?arnl?c deﬁwe?-%orgmc

CF3 and an al kyl ene or kyl'i den rou or mul
h@g}lppg&)on ipfienle pis sypqrgeqaw @tﬁqa@fg@/p and sometlmes by at least three ring

carbon atoms. When the amino group 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. iustrative non-lintiting 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 thercof, 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 embediments

-] 1w



from1l to 5 inclusive. In sone particul ar enbodi nents
y has the value of one or two. |Illustrative |inking
groups include, but are not limted to, nethylene,

ved bykeneis et hyl i dene, vinylidene, hal ogen- sphystidabddfoegoo
vinylidene, and isopropylidene. In other particular
enbodi nents the unassi gned positional isoner about the
déamainest fromr whighi R mbprirudeivéd X)clide, par aret n)otanltem to, meta-

AR RY Y S SR R Ry oRpRon Poaiidr s wfe par-

rbepdmadiediney @bmeéreast-meivgl- alaﬁkf S Hatliyird 55- (h@thﬂti,ii-ﬁlaﬁaylene-

three rin car bon at ons. n the am no gro r

dbdrmolﬁ‘i@ss argeb |l ocat&d in d?“ﬁ‘fué‘?sent aﬁﬁﬁ*ﬁ?mleolgﬁeﬂggzgﬂ")p&“e;

bpl-yidyioh4- mnmbdnfaﬂuemylpibers;/l)math‘ah@y ang'- &ﬁmmd@E@m at ed A
r nk i.n

- atidntall, PR st By At el G B .-

dsilrrltmctdlpimwltsylfate B @aditminbdipBenyl m@foﬁaréib@dmﬁhmﬁﬁ?henyl ketone,

I lLustrative n- tl.c

S B S BaRat LortudRe AR Mg el Anives may aso

baaphlogsd., bi s(phenyl ) net hane,

bis(phenyl) 2, 2-propane, and their substituted

Igﬁzﬁ 13’1%51 e&%%dmleﬂts bps%ﬁihfo?)w}]%mﬁnp&q‘m%ﬁﬁ @Hﬁi?ﬁc’ }1}?1‘? ?%t gnd

nor e ogen
1 g No(4- Célim@p}tb’mlj}m@)]bnmcnm r1e33 apdh é,ﬁém‘[N @r one or m)r e

Ei%fo%h@@lﬁmﬁﬁma é]}zene g R agh%lk;ﬁetﬂ [I‘g—t@ Ehlg%giltggllngﬁo)l][g ﬁﬁ@p

avi n

chiotaphthalpmigpyibonzensopBogyt’s anflés4-bis(Ny3-chlorophidtmidegpheny]
of 3 4l it I r t t r
PRt PN s TR S SURSLL A L

anfb‘éétil\bﬁechéﬁlﬂplﬁfhﬁim@)} H‘é(ﬁhylﬂg)rOpluthglinudo)]g:hexylwﬂ@s Mlxtules

nts said
O%':\grbg[lI ??%S#%fo%car%ww%?g F’g ar gﬁgﬁgubstltut ed. In
one parti cuI ar enbodi mrents -11 WD 2005/ 021618
Itpw@m@eémzsﬁ gl inggning Heemploy ihadimieurd ofdeymple (VIID) in

a@jrﬁﬁ('td{@dmtm Glreg %13(1%’6) é{nﬁaoﬂ%s Edcdi@d tP molMBhfted to, b%s(4~

phenyl enedi am ne; para-p yl enedi afi ne; m xtures o
ﬂﬁ%ltﬂéhenalﬁ dSuaRe - b%efhw @h@rml)arlfﬁqée ang omr¢%Teﬂlqnémay¢mOlo
c&ﬂﬁbu@dmtIHYthatAfe\@nﬂ'tﬁé byl yét%el%nﬂféewiuﬁ&? as Qi ﬁlﬂ”&hﬁ,@%\nﬁrbe a

their m xtures; 4-am nop 2‘? pr opane;
C%OWI‘&#P&%%@IW% sglfepiepr é’tﬂl‘ﬁi%(ﬁ éﬁmqﬁwiwawé, of the type
w‘ﬁo& strdlétaR¥ a0 gP e are disdosedGh 8TE. PAGhPNRRW 5.
- di am nodi phenyl et her 3 4' - di am nodi phenyl

di .
i iy %88?%@%6%@ 8 o i tiaie e gspe g pinafter

sdp@dtiane “CTA”, Suitable chain teumnatmn 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, bul are not limited to, alkyl halides such as alkyl
chlorides, and aryl halides including, but not limited to, chlorides of fornwlas (XI)
and (XII):



3,4' -di am nodi phenyl ketone, and 2, 4-tol uenedi am ne.
M xtures of diam nes nay al so be enployed. In
parti cul ar enbodi ments bi schl oropht hal i m des of
woremhas(svi11) conprise 1, 3- and PCT/US2004/02579%
1, 4-bi S[ N- (4-chl or opht hal i m do) ] benzene; 1,3- and
1, 4-bi s[ N-(3- chl orophthalim do)] benzene; 1,3- and

,4- [ N-(3- chloroph@ﬁglinido) N- (4-

I

chl oropht hal i m do) ] benzenk; , 3,4'- and

4,4" -bi s[ N-( 3- chIorophthaI| gfnyl ether; 3,3 -,
3,4 - and 4,4 bis[N—(4 chl or opht hat i m do) ] phenyl
ether and 3, 3' - ,4' - and

4, [N—(3 chlorﬁf;thallw1d ]-[N-(4-chl oropht hal i mi do
)]phenyl et her Xt ures appownds of the formula
(M11) may al so be enpi’eyes ithin the scope of
the invention to enploy the gcoAapeuRd of fornula (VIII)
in adm xture with other biskhal o] gonpounds

i ncluding, but not limted t8, bi s(4C f | uor ophenyl)

sul fone, bis(4-fluorophenyl) ketone and the

vﬁq@fdizﬁt&@ el ehnGsuBHERMOis i€ RBOLNASosiddh, hitiat’ aﬁ&zmonqﬂa@a
ned as a product wl|

etherimde o be

§ lbgﬁé ‘i‘ﬂrPé Pn%‘lb%“tég ?11?&11 cﬁlaﬁ’a EEVRe iln %’chﬁ}p@d@}eﬁgﬁﬂl@}ble chain

td‘iﬁ:ﬁ&ﬂ@n §gehté<?a‘f erablay Jto‘émpﬂﬁe faBfochbRDen PRGNS b UCt Ur €
sclosed in U, Pat ent

and
ol el Sy SRt BIbod e e Bl freiadion aggnts
oF ﬁ:&@bla@ﬁﬁ) ehidirize b Gxgelhh@ffb ﬁﬂlﬁﬂ?ﬁed Bﬁ)ﬁ@-{pﬂ@ﬁﬁtﬁfde including,
some e ain te natio
OpERY hal&u? t?uﬁmafl%chﬁa?phaﬁﬂ.lwv%ow%as Lo e fiinlzine
4afldry-at ReyIshtbainhitie) arullicsmwdlcﬁcilpmhﬂmﬂé 3CAMRAN-DY a
rou r|n tlo
AP o et S e Do AR o Brr ST o
4&@131 ?;dxephﬁ{wpmgmma@&dj bKIbl}bQﬁ-plhéhleﬂak%Mlm&baﬁh dﬂaslbs uch as
a A cnl.o S, .anda ar al | n ut not
b PuBbleifan R0DBE sespiner Jmp L) Sorpser es! St
AL 208 (AL Bh G SACREInQ An? B8 linfiddd)o, 4l G (XI1) O
111%1210c_;hll\grol%lahthalimidobenzene including, but not limited to, 1-[N-(4-
chlorophthalimido}]-3-(N-phthalimido)benzene (as in formula (XIIT)) 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 0O
= OO
Ct
O G
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0 C1 wherein the chlorine substituent is in the 3- or
4-position, and Z' and Z2 conprise a substituted or
unsubstituted al kyl or aryl group. In sone enbodi nents
veolbdogbligschain  term nation agents of for mul g ghdosnzsro
conpri se nonochl or obenzophenone or
nonochl or odi phenyl sul fone. I n sonme enbodi nents
suitabl e chain¢term nation agents of fornula (Xl1)
conpri sg east one_nono- i ed

ff* ' b limted to, a

4- chl or o- Xt et yl phthatl m d 2,
4- chl or o- N- but §/ pht hal i ni de° i
4- chloro N- oct adecyl pht hal i m de, 3-chloro-N

Ines mé 15 GI ogg?%lgs %valaﬁ% %H?l\llé%tlon aggntg Qfa tloi”lmﬁg?}’(ll)

otﬂnphlsmtbel I}hcpioeslubétmh‘tbd] a’lslphﬂhﬁiﬁmdﬁ compounds including, but not
enbodi nent s

ro- N- t.hal.i | n. ot her
R R PR 'H%@P‘EP@%‘&H{} %f formula (X 1)
m@mphlpmblsp]hthdd&mﬂbdlp}limﬂ lesnine ;- i isinb E1beBisphthalimidophenyl

R R R

ﬂhihmiimﬁid))ﬁlmnylbﬂ'[ei\lfaééa formula (XV)), or 4-[N-(3-

?1Mr(?ﬁg1ﬁ1ghlt(n%at) }53513912%: (1\13 {)}@lé(l%nh Eitgahenrq gl?gr a%r}ﬁ ormu a &\)I)r;, or

tehécoreegohiing isomechadelivat £ plat-hiahinwsidipaybesmene (as in
formula (XIV)), the latter CTA's often in adm xture
wi th the anal ogous bis(chloro-Nphthalim do)benzene
(XIT1) ONIT \\ N\%)d 0~0 13 WO

nononer ,-H
5/ 03 P S 025 O (X 3 NI\ N O
(%ng CI gt i i\P (? nt [ chai n

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 monomers. In a particular embodiment
monochlorobisphthalimidophenyl ether chain termination agents may often be in
admixture with at least one bis-substituted (N-phthalimido)pheny! 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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conprise other nono-substituted, bisphthalimdo
conpounds including, but not limted to,
nonochl or obi spht hal i m dodi phenyl sul f one,

wo Bi@shiesobi spht hal i m dodi phenyl ket one, andpcraszeo4/025799
nmonochl or obi spht hal i m dophenyl ethers including, but
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e solve is type |
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aromatic  polyether  polymers in  high  yield are  alpha-omega-
‘ois(pei;taalkylguanidinium)alkane salts and hexaalkylguanidinium salts including, but
not limited to, hexaalkylguanidinium halides and especially hexaalkylguanidiniom
chlorides as disclosed, for example, in U.S. Patent 5,229,482,

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; ie., 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

-15-



ort ho-di chl orobenzene, para-dichl orobenzene,
di chl orotol uene, 1,2,4- trichlorobenzene, diphenyl
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di scl osed, for exa Ie in US. Patent 5, 229 482.
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For each enbodi nent, the relev araneters
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eRbd4itenORA/ Qéﬁ%ggomains less than about 20 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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ter n
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b&BteY 8BkindNle AbdctiBf B alBAS of PAOL LR catalyst.  Tn 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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PTC, optionally predried separately, may be conbi ned
and, if necessary, further dried by distillation

until the threshold val ue of about 20 ppm water or
V‘/@ms/bﬁﬁﬁt t ai ned. D'y -16 WD 2005/ 021618 PCT/US2004/025799
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efficiency of the PTC is substantially improved.

Whereas fotal cyclic oligomers, wusing 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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before starting the reaction by addition of phase
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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
bischiorophthalimide 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 arount, if any, of chain termination agent present. For
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anot her enbodi mrent | ess than about 2 wt. % based on
wei ght polymer. Cyclics proportions may be determ ned

thchOQ 9!111 %ﬁfy%@%? % fahﬁfﬁ) g@&r cglrs %pmﬁalﬁlﬁgtﬁfﬁaﬁ aresénl&gs?lg)lﬁﬁ reach the

col umm;” for exanpl e,
degifei @W@@lplawat,@sMomtmrﬁﬁahlsom of BT n@bmm tacon&eug]lmt readuln is

sugsﬂaﬁnéﬁ ﬁﬁgasg{ijggpﬁéaﬂ he re%e ts lc?\xg \e;sé@%%vﬁ LpLeen lf&g%:cla cll¥ah metal

salt Yrcdone eotbbdjoles 8 first SJIrthq add1dbrcd$ﬂ alkah BRAZ QNG @Se SALVBS bolymer

o RS Rl S L ed Crembrspheneh Arsal e
polpeBZRNes 18V add éﬁo@d @M\b’oﬁ%‘le@ Bdik eRAt ﬂ%hbtﬁér@%]}dlm@lﬁ%g Pfge of

proportions ght ‘and nol e, i nt er changeabl'y) from

bet'g/gin ‘29“@2&%@5)@?@@01@?4?%@%ﬁbquhéO%rn@énne@fsolg%iwl in another

o 1 A AR S DA e

soliglg lgvels andein efils anpthep BnBRmend ingrednger of meta/bexuaboﬁt 31)% pedymer solids
Y al cul ated as wei ght cyclics
Ievglikﬁ\g}lhl ébeogat %({/@o F%lél\pgll s%l?&s level

um of “wei ght pol ymer and wei ght
cyclics). Likew se, product nolecul ar weights attained
EngppdigemTCis| bgsed [onitie ésmeery eﬁmw;bamedtaévaofag@ rﬁsu&m§ fﬂml e use of
al.kal.i and in
oA e P R A S Gur S e R Mo o ot o
slumgiradol@al, ti)d arergacssqistwdis-ihtefRial hctiod 2MedRe®bOhe BTEl with the

ST ER T R L T ——

oftnahmamemamn isangtid isRhdids rdevel of 15% In sone
enbodi nents wherein | ower catal yst |levels are used at

o Skl el ey B S

100 @RGbméters PR deterined k!t RiPMMRhctRh Ringh®) 095191919% L sentec Size
nol ecul ar wej ght. Enbodinment Dis a T ef i nenent

Anglygen oboweyer. r gdigiugloprricdes By fhel é’@bqﬂérfumrgtmﬂtfmm etshlerge as
500RPbOEh RS 1RE QQSHCdESCO\P Feg\{ﬁa? %'Li:lh%a Cﬁie§ Liolg{-g%@% %"J&ms‘? for

the desired nol ecular wei ght
mapshhqupsaduripg depipadymanigation rescters sesa:stmg) dsohiton aph tnh&hmm’g tle fime

3B SRS b B L L RO

of alkali netal salt. After the reaction reached a
In gmbadiensnt E. thepresmudead pdraeleswd e ghtneef gedier tixol ajbatt Res initkaheters is

avo\ﬁﬁﬁ, ga%giﬁé q] sﬂgs(?an%gldmgr%egsletm %]oqecuﬁalr lévamglht over%me The percentage of

particles with diameter greater than about 200 micrometers 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 micrometers is in one embodiment Iess 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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salt was introduced. After several repetitions of this
procedure, the desired nol ecul ar weight was reached
and the reaction was stopped. One effect of this
gradual approach was the necessity to use a rather
| arge anount of PTC It was discovered that this was,
pcactentag(agf pa’rtlipicpavith, diangt@sgtbaicrabiant dbeuti 208 teibrbmbtbiy iOfess fgh about
sence ,of phenoxi de-type ani ons at hi ,
apbsrt el REBEuR i fede i dRa e by mefngs s
thtrodtaht 1 gati dneRmbbdBentShd\eSirdiBIMticld @icahio Mty BF adlikal by using
nmet al, salt ddition and nol ecul ar wei ght
CORBIETHP R VY, 2diivrt e PEYEROERiFY eutvaicaP. dibactiriag or after
pr&;ia[’@io@gf tBe éﬁ@ahﬂﬁ’éﬁl%alt Ve Guck BAMLIE §: 19%&6%5@515%@?&%&& red
mol ecul ar wei ght was attainhed. [n e
therefore, the initial excess of bischlorophthalimde
Inj apothy gmpeslinent ceprlt ofsparénte aizaohar bbadiieved Idnnmlereparatlon or
de 5 Ltlf% X
¢ Iﬂ{c’r Ct orop ?lﬁgfgf%gggglt tIrbg ﬁ;&?)ﬁ:{l ala mgo mff*n? et %aélnmstﬁ oiﬂt of a
dlmdmﬁmtmmmﬁi%hym&rbdm mag et mqrareﬁadytcbﬁtbldtﬁlg in water at least
enbodi ment_in the range of  bet about 75% and
3 gtf‘ﬁ rol Siegprtist Ay Biirgagpaan Ef%fl@ﬂ%a Lyl dges, such as an
aliedll| oAl [hgdron@e. g ton® bmbdendn el AMlaliRAM S M8L LM ABdium hydroxide.
obtained is then generally in the range of between

Coatsut PeEropbusiiza it of Sirdpon;subgiapetrdomaiic dndrodaebon and alkali
mdbd1 SR LA 3D Hl%odldq(glt Qﬁ%hlo&gtn‘(‘f hai, Fotfle? o ﬁbgoamel% rc‘iew%t Wgrom

agent present. For
stoiqliganieby baddindrotien plus/alikalOi] melk b, is aihcttheabﬁbditﬁﬁeﬁ ﬁa\na&e from
e the desir ul ar -wei ght. eover,
o RS By Sieerh B30 0B S5 bt it ERbe T evine from
sto@hhﬁiea‘p by Bda nyredie@HRaseaus 0typble d, kiyd fh@tllﬁaﬂoﬂl\éﬁém&&rﬁ&y\’]ewate
as 0. percent based on alkali metal salt. In
WC%%%’ grorehn playmings 9.4 ol offid contagimay bk apiformed in
watBhad (SiblatukSindAR  mbhER el *&Gox%oéb&!{{f‘émc SR lahcg}:?cr egl\é?&ungrtt above

the reaction mxture is In one enbodi nen
b3t 7456} weranthetronhodinB9b abpod apnesr808) | andis: dtlﬁ\aadthcamﬁhbahmurtt above

% evel not h odiment in a

o P R PR e e Bl B fpoeeot

betafxeexu b0 %O HO layidrebos 01 (]OeiZS by ebitadt maN 8¢ HefformRINRdémBNtnert
a range of between about 25% pol yner solids |evel

At Ry, U 24 090B IGHER SOLCIOPHE T A Derigiiepc i agplidsiievel in one
emBORR AR bf 2ERadhd BBt il S%amraﬁnﬁgﬁﬁ' eﬁ’ﬁ;o&?ﬁgl‘ﬁ’%%}eﬁg}q}l}gﬂ aﬁ%.\{%()%, and

pol yner solids |evel and about 40% pol yrner sol
in qtl@\?éwhe@n@@@@nﬁ@mﬁ giRaterthiveabedt 250, whercidissioierelis wélght reactants

d1v§1&E g? ?l%%g[ga?glggﬁttr o?a%ts a?i? u'e% i%lvfe{lto nsoltnge nglg?r &mé)gﬁl{nent said

corsack Btpsrfonmetl lea sobidcleid i manrgmfaaetweeﬁ bigouf 26%u@f abdut 31%, and in
pseudo-interfaci al

ano?lg:agetr%{ 61# (%ﬂii\{lgfli’]ntéat aﬁglgdts meé(dle A %9 ange %ﬁe%@q 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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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 ome

embodiment in a range of between about 100°C and about 220°C, in another
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salt reaction product may be isolated at a solids level in organic solvent of in one
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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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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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reaction in substantially equimolar amounts. For maximum molecular weight, the
amounts should be as close as possible fo 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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determined by gel permeation chromatography relative to polystyrene standards. PTC
levels are based on BPA-Na, and CTA (when employed) concentrations are based on

CIPAMI.
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nost about 0.15 nole % of the alkali netal salt. Also,
the presence of free alkali netal hydroxide may cause
a substantial decrease in nolecular weight over tine.
winevos/aareisnt of free al kali netal hydroxi de igiis:01825799
enbodi nent at nost about 0.3 noble 9% in another
enbodi nent at nost about 0.2 nole % and in yet

anot her enbodi mey at nost apout O 15 mole % of the

&VRal i Ther ef or e,/ ~+h R bodi nent 24 WD
2005/ 0216 - 25490 i es t he enpl oynent
of al l p = vhi cf 3 erials are

present’ in | esser propgftions, and |ncé particul ar
enbodi nent the e(ﬁpl oyment of ©stoichionmetrically pure
salt; that is, salt that is typically prepared froma
Eé“it“d%ﬁhﬁélﬁ’é@b@(ﬁ@l@hty%)equi val ent anount of

di hydr oxy-substituted aromati c hydrocarbon and al kal i

DU 9, B G

-¢erepithaliss anémdrgh:ﬁy derS@gn]( bragogrindnfesiFam storgd until use
uhERAGARLsof O mmm& Q}Jﬁhoﬁ%f‘i? N QLS RIof) 3 B-ov-

nol ecular wei'ght bel ow the desired val ue, "as does

ppihalgaideergenc a1i6RAc BhmBrskives ditied Witk adtrogen pdrzelaibe atop a
&k QbRRAL R al Ilng&%m@ﬂ@tlﬁgl &[19@%?19&&1 Férgi%s A K\l?liﬂéx yportmn of

blschloro’ht hal 1 ' m de is stolchionetric

QiCRewas acglew anf |dn">t1§at0m %lperfoz%eéﬁlném Gitedgen ety |t1@)shr§ry toa
wWaRs cherdt@f B RodRb&ut %0 %mr Q§AQU§§IU§9 . éb@ew&rcﬂfé?%mllaﬂy
requires.a mninumof tine to afford product a
isheprpiedlagesi red nol ecul ar wei ght. The same is true
of bi schl oropht hali m de containing in one enbodi nent

Vélten o8 sIv&ﬁ@s&ﬂveﬂeQQQ thd@BPO{a ﬁam)h@/hé SRRd anfhe I(Jinmmtsilﬂﬁ& by
enbodi npst about 500 ppm pht hal i de

PPHEE 66 AOPREMad Hsie wﬁadm Ohg8t 1%6‘8{31 gatipepf aryl

cmzeh@a Yoais t6her gbemzdi 101achlise polREGWoRE] R @F 259€ A final
ne to anE dri de atm chi onetr of the reactants

dﬁP IV PEHEMEB F ARSI FiEFatopifnicfe o @og. 1D ppm.
m phenyl enedi am ne and 4-chl orophthalic anhydri de) may

HPSACES dld $hBselYon KIPFOWR TRk QdlRd to the dried m1xtu1e at 190°C, a
Bi schl orop %allmde purity will depend to . so
et WAL S ASE RaRPISH Wﬁ’feefﬁ%lP}’ﬁdl Y qH%b@s\m acetic acid

athb@zedes fmalechier ﬁv@igﬂﬁ/ ahe 11515@1%&&&@11 rate was calculated as the
or o ht hal i .ni de extraction of an aqueous

bi sc
sIgp < *"B’ﬁo fu Wh‘@elg@d‘r’? H%h Y (e BBt hal i ¢ aci d
Wi th an organi c solvent including, but not limted
EKaOMRIH ehebalimagtlsgne, whil e chl orobenzoi c aci ds may
be renoved by extraction of an

Predried and isolated reagents CIPAMI, CTA, BPA-Na and dry ODCB (5 ppm water
content) were added together to a 250 m! three-necked flask and heated to reflux.
HEGC]I, 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 kilograms/mole
minute) was calculated as the slope of the molecular weight-time curve from 0 fo 30

minutes.
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organi c solvent solution of the chlorophthalic
anhydri de with aqueous bicarbonate, typically sodium

bi carbonate. Ot her than as prescribed herei nabove for
woeaishiesenbodi nents, the alkali netal salt P@i‘?ﬁszouu(nmw
chl orophthalimde are typically enpl oyed over the

cunul ative course of the reaction in substantially

EQaMPOES (Bafbodinteat AfFor maxi mum nol ecul ar wei ght, the
anDunts shoul d be as cl ose as possible to exactly

iR %fb%’fﬂs‘ﬁ?/. oo Febgise B bR aogTis piked a

SHorQhiithexea3SCR It altbtal dheo cdﬂtédﬁ Iof 45 REmSEARS c@hlykNRidition.
invention to enpl % chain term nation agents, as noted

Hersmabehadditions QIS eadlopeersh tetthedp ouids bvsinogiained at

dBeacisbpn tenperatures in enbodi nents of the invention

are nost often in the range of between about 125C and
i.n.sone, enbodi nents, and in the range of

1%%@&@@ HEQPeIFH hnd about 225C in ot her

enbodi nents. The proportion of phase transfer

Timtmb@estueecrfmmyl@b ils»v@dnmmdl yrcafiabist the 5ea1:ﬂorrmz|a£ cooled to

| esser

t
B AR iy R el Sl § ativiafoBiiSiagsy opm
Hefiré cwtlpg atdigordeThe adodne vedddiifonalodPCBtaddal wis shbtethat the %

r th pol yet her polynmer may be
Sog(gﬁ%{(e?bd%mmg&ﬁ%beoﬁfﬂo/ga net hods. This may incl ude,
but is not limted to, steps of washing and
IpraiiPpEtSdEindndignicdbi nati on of the pol ymer sol ution
with a non-solvent for the polyner. Wthout further

BleaRQLalt 8PExdriplt 8 WRSkiiRved khat thQﬂﬁe Sfidd Fz#ll délgmiﬁﬁﬁvater

art can, using the description herein,
pRigntestt 5T PRIBREY G78S tageatiogically fraest toex t@ﬁtwatql‘r@ﬂfem pohviro

REROPIASst A BridanCcl uded to provide additional guidance
to those skilled in the art in practicing the clained

Lan exa | es provided are nerely
f?@ﬁﬂ@é@ﬁﬂ&w@ MGt AX he work that contributes to the
teachi ng of the present application. Accordingly,

The esecdxapEesnmas & waotolionke Btkegt ther the OIICH M an initial water

def i i.n,the d | ai ns, |
s R P MR S MO
cpehserdtliziges are by wei ght. Reagent grade
o- di chl orobenzene (ODCB, enpl oyed as solvent) was

| SET eves,
0 YRR LT 5 B g g o o
reaction wlnch employed the procedure of Example 2, except that the ODCB had an

inittal water content of 57 ppm and was not subsequently dried.



as a 20% sol ution in ODCB;
1, 3-bi sS[ N-(4-chl oropht hal i m do) ] benzene (Formul a

XVI1; sonetines referred to as "CIPAM ") (or the

wo elk@191sl somer when specified) was ground M‘n@szom/ozmo
Waring blender and dried in vacuum at 160C for

hours; bisphenol A disodiumsalt (BPA-Na) was

fABLered from a tol uene sl urry, dried in vacuum at
160C for 24 hours ground in a Waring bl ender and

dried onal—24—-hoyrs—and—al—+eagent s
were st 6r &4 End Jﬁlétf?algcg&e‘ﬁtﬁaﬁl ni ‘P%ﬁenM‘i"’l I ea/r‘?}ry box.
Wei ght { aver agel nol ecul ar wei ghts (MJ) and il evel § of
cyclic|oligonmers wessentdpier m nexdtdy deéir. pes meat|i on
chromat ogr aphy| rel ati ve to pol ystyrgne stgndards. PTC

| evel siarebased—onBPANa,—ant—CTAT(wherrerptoyed)
concentrations; are based on C|PAM.| -26 WD
2005/ 0R1618_PCT/ US2004/ 025799 O O (XVI1).|IO N\ [N C
Cd O | EXAWPLE 1 (Enbolli nent A)] 0R9E[; 3AP0gf40C0PAM i n
ODCB was prepared by the reaction of
m phenylengdigmne Wt 4-chi trha f ide in
a 250 m tnéﬁree-necked ?‘I ask anjlbgtggr;%gggt %@%ge

under nitrogen, along w.th a neasured anmount of
1- [ N- (B- cHl or dpht haPiked @)t 3- ( RB2HHB3R0P i4dFPBenzene
as CTA The fllagkosmserd it tdi®gstW th anitrogen sparge
tube atop a rjeflux condenser, |a neghanical stinrer
and a distilldtion 9pdéeatus. A furtlher partion|of
ODCB was added, and distillation wag perfarned under
ni trogen to drlys kpge®loWsray rdodh 80,3981 &5 0ONTGENNHOf at
nost apout 10 [ppm BPA-Na slurty in|ODCB was dried
simlarly inl|a SBpaERrecqdiydk| " when both slurriles
were dry, the |BPA-Nadgikivary was added to the Cl PAM
slurry| by pourlng qU|ckIy undar ni tirogen [and rifnsi ng
wi th dry \5."")68 H his } ug 0 of -gr:yl hi %ride
groups| t o "ONa (gr Jua ff“f?l q 365 331§I09r Sp QQ)I i ds

| evel |of 25% |Aefdr@adtalyst addition

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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distillation was perforned to reduce the water content
to at nost 10 ppm HEGCI, 0.8 nole % (based on

BPA-Na), was added to the dried m xture at 190C, a

wo REoyes started and sanples were renoved  perus2004/025799
periodically, quenched with acetic acid and anal yzed
for nol ecular weight. The initial reaction rate was
r@alieitast d pamichmolestiapeciglt of heviapihe cedcants\wed gdlydtis

E P B St BT IS O PAM . CTn BPA Na and

dry ODCB (5 ppmwater content) were added together to
EXA2EPLES 71l Beboboked)f | ask and heated to refl ux.
HEGCI, 0.8 nole % (based on BPA-Na), was added to the

T?ﬂe oldé 1&6f ]gxgaglﬁ:ealaﬁvés' @Fé'ated\gﬁ§ g)%zﬁ WaLe? go %]‘ﬁi 0?@5@&8&31 O\é}ﬁ)rr?

. perlo y, quen aceti ¢ aci

uan&wm pfopertens efdlll (éamdvﬂed@m-N@h@ymmhmﬁdeme 800, varying

aﬁli)ﬁd l'eUel dEﬁ ﬁgmg 1&1%91&3’?@1(2[@1 I;eec)f NG 4-1som<31s of
at e P 1 0 ar wei g I e

CRMa Hrpmﬂlmsmf @glic mg@me@shavmydeg@esch)ﬁqﬂm&mson up to 4
/ %?MD nt A The
WS%{E%%?%&OQ@%QOW CﬂEE"I‘E}!‘ol Iggpv\'g[gﬂgicept that the

reaction was spiked at 180C with wet ODCB to a total
CratrerA@bht'e melyser sphdplsislbef ore catal yst addition. The
anount of additional ODCB added was such that the %

Coatrdids ak@x\hﬂie:cﬁﬁ%kfﬁlﬁdleé}bgeﬂﬁﬁﬂﬁdeé?%’a %W&%a&on of m-

odj.ment A ur e, of fol |l owed
pé%@éf edifthing w@*@ %@a@t (HisAroReehersy R eltyéﬂprqpawﬁanhydnde

(denpeb af 8iaetidaefoal & BPidldatgxsbReypet ODCB to a total
wat er content of 45 ppm before catal yst addition. The

B OMAE FLOBR PR Fea ot about 25% EXAVPLES

(Enbodi nent A) The procedure of Exanple 2 was foll owed
Tax pepedurdaf ExaneldDGBs hepdated rbpﬁfhdiri@tlhe WA &1 with i enslogdus
. e ically .d t t
CC &@@ﬁlﬁ%m@aﬁbﬁé %S#g)gech t%’ d § C?h%ihghc %h%dri(\fva (%5 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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EXAMPLE 6 (Enbodi nent A) The procedure of Exanple 2

was followed except that the ODCB had an initial

wat er

content of 57 ppm and was azeotropically dried to a
wobakoyweiser content of 5 ppmafter

The results of Exanples 1-6 are listed in Table

conparison with a control

T™ecedur e of Exanple 2,

cat al ystp@it hdsRBs790

I, In

reacti on whi ch enpl oyed the

except that the ODCB had an

initial water content of 57 ppm and was not
t‘-ubsﬁ ||nr\+l\l nlr' eﬁl 20 \ﬁ ’)f\ﬂRl n')1 10 -
TP S B0a7 G387 00T TraBtle || Eéuftie | Miqaragtios g  Toieyelios,
water |l nit¥al My, Mecentcortperbnt ppm rate I hrl. 3whrs.
15 0./997 39,200 40,900 2 5 0.388 25,900 39,500 3 5,
spiked to 45 at!0.824 33,700 41,700 188" beflor e
catal yist addition 4 5, spiked to 45 at room|0. 396
257500 31,200 tenp.l.tbefor|le catsal yst ad@ebti on 5256,
dried insitutp 5 0.676 37,800 42,[700 before
L,agal st—agditon—6-57—dried oWk St l9 6359 &
22,100 42,700 after cataljyst addltl on ntrcl 5'}'
0.153 19,400 22,800 From a {conparison of Example |- with
Exanplle 2,3G& he advartktthge of tBe particOlle® gubseétd7of
enmbodijment A wi |l be apparjent . Exanpl e 1 wher conpared
W 1Co SO of "fExanptie 373w T EXanptg 4 [showggt e
unexpect ed advantage for |(reaction rate and pol ymer
mol ecul ar weight..of having the reactants spend as
it d timd 0.8 7.0 30:70 1.12
Control 15 1.0 4.0 75:25 4.9

A
Control -- - - 96:4 1.13

B

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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as possible in the presence of water. Exanples 5 and
6, when conpared with the Control, show the advantage
of drying, particularly before addition of the

catal yst. Conparison of Exanple 5 with Exanple 6

%f%}/y% . upexpect ed advantage for -29 WO 2005/021618
EE g&ggﬂﬁ?i ng’%‘ %action rate and pol ynmer nol ecul ar
ht of having the reactants and catal yst spend as

EMWIS‘?@IQE%EL%@O#WS@%-I e in the presence of water.
EXAMPLES 7-10 (Enbodi nent C) The procedure of Exanple

l]ttc Wit LRPRSL £ gra@hc %rtn?F RIURL 8F i %@5&%@9@%&%%}%&% \Jel'é%pattaincd

ppm  usin ari roportion
over gihvk msobmﬁéﬁyglphatﬁa%u tmndie 156 sqOTiAleval aat Yean g ftertrbr@tion times of
jds. | evel an certain exanpl es, a
abrsﬁ%%%ﬁlém%?’%%e-n ‘gﬁldg%es?alﬁgrgfsﬁo %5% S pr oportions of
cyclic oligoners having degrees of polynerization up
EXAMPLENgr(Embetimemilied. Conpari son was made with two
controls: Control A, at 15% polynmer solids |evel;

|
PRl R RATTILE B AL B PEANELLEEE B oo
mmezeﬂgcm PZC ot t@rnﬁm@mm@@@nmmwm agtamaquﬂ@mmamﬁe as
6. f di b i carboxy. .isoner).
B et el AR 9 R B b BT CBAMp AN of
1 vms Wag Bﬁﬁlbﬁd Whepkagw ng tichende! JPAMvew iﬂ&utaIB (ﬁ}roadnaga&ﬁ 37,000

d d by th t f 4
SRR ERARISD. b B, 75150 DRAGi NS célocop 4 poun

dedorfhimedli foM REEbRNRB%Ee $loiRhiar FRGHT W{htesre&fnop@@amoﬁt?nued As

7-11 are listed in able I1. Ml e percentages of
negpsgary i Ssthei prdan. ofBP Ak avap epasientoat tesel ool Al oA CIPAMI to

B}@k&%'\é!f 1.0130 1%@%954 %tl%?cfgﬂét%%%ﬁ%ﬁgg ﬁgﬁmbﬂép‘ﬁl-gmlrkst 0

Exanpl e Solids |eve
Pr{Geysiexedyigichis siplodinp e ersatat expess ofPR AMH intthe iBitialmtage When the molar

raliS WB 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 cach example to about 200 micrometers. 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.

-32-



725 1.0 3.8 70:30 2.06 8 30 0.8 3.8 96:4 1.69 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

woNEMisrs -- -- 96:4 1.13 B The results i ka6 hdsto0
show t he unexpected advantage at operating at a

relatively high solids level, which affords a product

@p@m@gblmgz (ERbbOMeRYC]) CS cont ent, the comrercially
avai | abl e one prepared froma di anhydr| de and di am ne.

e rth sh t he partjcul ar t
petisiTmarnl! paseboi it Ae Rel et e Fpicgperoent, o
soy@d leesd of ev®%| a CmAB¢edpl 8.65mbls peekitemed vtfzﬁerkbent@ntsdf%f @st

f ect._ o I S IS

Pt e, AR R hod e pteBGRE tobbeapmiiRed) Bid icd in
ka0 dﬂoﬂﬁdilfflex@)lt drbes pf iBG’@deii ezgﬂzf ;_F%X(lagfmi ?01&111@1&&;:1@411@4 RYER

th.t sol.i an vel s
DA AT I PR ACTE N R
BE:IrﬁIﬂEIEO), BBA- EX)&ﬂjpd) 8% Exard@ ¥ 1 Lardl sFHuer RREGEMrich by 0.3%
Ex % 15: 22% 1.0 nole percent. The results are
( iYe) g%)aphl cally | n FIGURE 1. It is apparent that

nol ecul ar wei ght attained over tinme is substantially
Thiegrsaits ate sSR@%6. gfaahicdty mEWGﬁcRIE‘i Hovlligvdiows atsidnéfeaht debiease

. ' i th th
FRTLARP S, O 25T R
iMperitps olleduose s:gmﬁEamdeh &sﬂs wielsast ematresi upto #bos0l5 iutes,
o&%%&ithgfz%%g% co-rliﬁ n?r&%og% atél d non Sdo it %)()al e percent

4-chl oro- N- phenyl pht hal i m de as CTA, except that in
%MBLEQ&I(EIQE)%@@GI&FF -Phe reaction, a nolar ratio of
Cl PAM to BPA-Na of

The procedure of Example | 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 CIPAMI of various purities: within 0.02% of stoichiommetric, 0.5% rich
in amnine, and 0.5% rich in anhydride. The results are shown graphically in FIGURE
4, and show the advantage of employing stoichiometrically pure or anhydride-rich
CIPAMI.

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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1.03:1 was enployed. When a Mv in the range of between
about 25,000 and about 37,000 (depending on CTA

| evel ) had been reached, further BPA-Na was added in
vam2@gouiis determ ned from nunber average nod@Gw@1/025799
wei ght and the reaction was continued. As necessary,

a further addition of BPA-Na was nade, to a total
BEXHMPLE af (EmlafdikddPAM) to BPA-Na of 1.01:1. It was
found that said const ant nol ar ratio was possible, in

T5ERE RN R USRS, B0 AR oS

smlais |1®/ehta“"(25f?43 a Ki‘é‘A/?amI edi3 Bmaorke @ar%t andtzowdterQontent dilat most

g%gllnt ﬁsgn?gpsgm om% ﬁ??glgtopﬁl{evl'magg ¥ ﬁ'la et Sélpl eﬁ é’gpcli]l&l ée%] de
synk@k/wmlus 2entpevi, 0B mide % add.Goslals ofchbtolenzdic medand@ke as

r?sgltf\é are by elei% &Qgp 12%112” ﬁ?g@{ﬁg@a\%ﬁ) shéx%% a%cg]ucpgbenﬁ he Beid " @
lqsvele\as Tousasviar tole EXAdRE ESabkfAnt8 dédtedse th melatuldr)weldhe over
procedure of Exanple 1 was repeated at a water content
U8F I ess than 10 ppm a solids |evel of 25%, a CTA

| evel of 3.6 nole percent and a PTC | evel of 0.7 nole
Velectapical chhodBRAIsNzaVe deprt ostefdrinvdsr e purpdshpf ilhmteationntpe

TrPLILANS Sl U AOTROREAL: ol EAnBlAGT o e
SQoER agfp e 118’)3ntiqnedufés¢qog1im&m madusrLme g fedtions, eadtiptatiense rand
aft&mﬁﬁ%bm@fg @9&1 % B&i ?{laﬂiﬂtm @%&rggﬁg&%%ﬁén E%?Itlgegﬁﬂéga?lﬁ

are shown” graphi ca
S@Dﬁw dhe presamp inypiting. uiﬁgfﬁ olsm dnBRetedathatr h@mmexp@@cm and

Sj I j ' PA: [
B o S0 BE rhd B o 3T Be g Ror now
CEXANPRES bY geazon OEtisodipmsivionFoT]linPhge prr%ﬁiemveeiaticﬁns should
aigﬁe(?ggﬁlfstlgr%&’\@ﬁer ?Q@ ltggae Lok}el%d @;[glel %%%lq eveaF}n fﬁg gtents
cm@l@rqyem@mwrmrﬁdeddl%mbweé%mcent of at nost 10 ppm
usi ng BPA-Na which had been prepared in tol uene,
filtered and dried in vacuum Four different grades
of BPA-Na were enployed: stoichionmetrically pure to
within 0.05% (Exanpl e 19), varying from stoichionetric
purity by at nost 0.15% (Exanple 20), BPA-rich by
0. 3% (Exanpl e 21) and sodi um hydroxi de-rich by 0.3%
(Exanpl e 22). The results are shown graphically in
FI GURE 3, which shows a significant decrease
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in nmol ecul ar weight over time with the use of BPA-Na
havi ng any proportion of inpurities. The nost
significant decreases, at |east over tines up to about
75 mnutes, occur with the use of salt containing
CoagdBer than 0.15% i npurities. EXAMPLE 23 (Enbodi nent
F-2) The procedure of Exanple |I was repeated with a
ercent, a solids |evel of 25%

PTC | evel ,of | e
la CTA I oVl ! ‘bffghog’ T fgp%'élﬁcéﬂt gty Relyether didangr gfhich

c@hpiges tontd&ingPIn a $63vdhd o loR a9y Mﬁfsiaﬁﬂﬁlypééﬁlhﬁbﬁxsalnounts of
t\g‘ﬁthanOZ%Of st oi chi onetric b %rich 1n am ne,

#t @nS‘%Iﬁalld’ﬁet‘fﬂrﬁaﬁrﬂf)ﬁd‘ihhﬂémxﬂ'"ﬁ@bsﬁlé%ﬂ aromatie hyfrowprbon and at
legitaﬂllé'lﬁﬁ I{]Xcﬂl&oﬁﬁt@aﬁﬁldoz}am?ﬂﬂ &%&Hg nﬁQ%@‘th @(%%e %E a phase

enpl oyi ng stol chionetri ure or
tr@ispnatal Exithes 2nbstErntad st@m atRthe )enT;bteatpres ceeqlxlm&d pfvherein

OBSFTB o 303 SHEET OB R el Bk o s

lesmltbarpeibolﬁntZS%ndf pavidles vadntae diantkerabf ?é‘dter #HanpRtBut 200
SI n%t stoichionetrically pure ClPAM and three sanples
Had been spi ked with 250, 500 and 3, 700 ppm of
pht hal i de. The results are shown graphically in
2.FI GURE 5, Tivhinethod hovardingalo @i alvidgeihaneksiven it at 36t one
ggén ? g ess ntially identical results but higher
merahe| $lekids G EESP U CPRistag P eardiehiarobmspencldighlorotolucne,
1 X\ﬂltﬂmloroﬁli&rené ' gﬁlen 1331¥6, 2RORLAE ThdB1c and Verat ole
PCT/ US2004/ 025799 EXAMPLE 25 (Enbodi ment E-2) T
procedure_of Exanple 1 was repeated with a PTCIeveI
3.0f 0.8 molt® ﬁ?lﬂtf’éln@“%dméoiol gimed evhesping§og, selvaxAis ortho-
didiR¥8bedknd. 5 nol e percent and a water content of at
most 10 ppm using stoichiometrically pure CIPAM and
three sanpl es which had been spiked with 0.2 nole %
4.0.5 nol e Dacamgthpd paceetdingofclam drehenzoihe dkatldsnetmhmit is
R oD AN AR ARl P R ey iSRG
cause a substantial decrease in nol ecul ar wei ght over
time. Wiile typical endfd@i-rent@Hhave been set forth

for the purpose of illustration, the
wherein D has the structure of formula:

oY, (RY, Y

Al E Al
N

L Jt L -
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
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foregoi ng descriptions and exanpl es should not be
deened to be a limtation on the scope of the

i nvention. Accordingly, various nodifications,
adaptations and alternatives may occur to one

2R SRR D ek B er Bty ePbefigfe.
n@ﬂtylc{ylcmmeﬂidbh@tz a@ammlomgmdafwae@eﬂtyhaaﬁhnol ogy

|vaIe nd sulstitutions pqgssible that
B HBES YA SHEIGHEa Kl R BRREIODP: THACT i w S e

g@lup| ARigh gg;\?ﬁm SHRARIVEY p ¢ fUDS of HRW ﬁse@hﬁé% e{?t%ched d fo gne

construe ere possible to be covered by
ongreAsOMAlq z:rsars‘sbﬁagng ene direrer wibptitaend; amwntpmt@cf aldylidene
gllgrﬁggéalﬁ?vﬁé)r Earﬁirg élg fftla 8r %o lg'eﬁ% g@‘ugs i!onn’“ct@?\/\/h?%%m&y different
frommtkyleesoradntisend agl sciﬂcted feomh ﬂerg:rouqf cdmeistipg bBar drgmatic
substantial ly equi nol ar anobunts of at |east one
al kali netal salt of a dihydroxy-substituted aromatic
hydr ocarbon and at |east one
bi s((N-(chl oropht hal i m do))aromati c conpound, in the
presence of a phase transfer catalyst which is
substantially stable at the tenperatures enpl oyed,
wherein the at |east one alkali netal salt of a
di hydr oxy-substituted aromati ¢ hydrocarbon has | ess
t han about 25% of particles with a dianeter of greater
t han about 200 mcroneters. 2. The nethod accordi ng
to claim1 wherein the solvent is at |east one nenber
sel ected fromthe group consisting of
o- di chl or obenzene, dichl orot ol uene,
1,2,4-trichl orobenzene, diphenyl sulfone, phenetole,
ani sole and veratrole. 3. The nmethod according to
claim2 wherein the solvent is ortho- dichlorobenzene.
4. The method according to claim1 wherein the al kal
metal salt is derived fromat |east one
di hydr oxy-substituted aronmati c hydrocarbon of the
formula HO--D---0OH wherein D has the structure of
formula: (* )m(i)p (i)m At E A~
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t Su wherein A represents an aromatic group; E
conprises a sul fur-containing |inkage, sulfide,
sul f oxi de, sul fone; a phosphorus- containing Iinkage,
wooaphiwyd , phosphonyl; an ether linkage; a g&FBQMlo25799
group; a tertiary nitrogen group; a

silicon-containing |Iinkage; silane; siloxy; a

loxkegeo akardna titio gerlinkgge ap ptheyielkepe ncybéménakage; a silicon-

lid B-tirnet hyl h [ e
AR S0, s Tl S R Sl KRR e,
snHopEe A pidsphieneontainiog et adesphinyt eméphosphonyl;

cycl ododecyl i dene, adamantylidene; an al kyl ene or

@ dovlohide . ' PIRY B ! !
of oﬁ) e1 op%r%()%e ’1%h ﬁ}}g V?%ﬁtg@dgﬁggﬁé@ P ’oélg%gl’ a%iyf??%c?g ah’l’
asallorpatkasylgerowplealsdar i ng one hydroxy substituent; an
unsaturated al kylidene group; or two or nore al kyl ene

W indbeydndene Q&P YRInEARNE CeRbel Yrdhn TR gltuﬂp @blfxgiﬁirngr}}f an
from’al kyl ene or al kylidene and selected fromthe
BRSNS eloiisiashalaggniof BATMARSEYR a36 N R0 SE OERPSIE5Eroup, a
1RSabk AISE Q9 HoCABIORouy, KRG AR AN L @T HarRint 51RGS) cycloalkyl,
I'i nkage; "an et hef [’ nkage: a carbonyl Iinkage’ a

agfl pp @ PRy &8®ai ni ng | i nkage, silane, siloxy; a

sul fur-containing |linkage, sulfide, sulfoxide,
tsdllefi@ei” RpREEPHYMSeE IR hi MPluliinhkag8iroBRPSRHuMBEs of
and phosphonyl ; onpri ses hydrogen; a nonoval ent
Pﬁ%?‘% o%‘{a’gﬂb&fgf S‘%F‘ﬁg‘h@né, allyl, alkyl, aryl,

aral kyl, al karyl, or cycloallcyl; Y independently at
tieakhercgtueestns dnSinggtre®ire dnfl FoMdilezd@é GipughOns inginbagof
of...an _inhor i ¢ _at.om .a hal ogen; an inorganic group,
PS“H?F#BIS?38%£G§%S‘?E@HP% group, a nonoval ent

hydr ocar bon group, al kenyl, allyl, alkyl, aryl,

tier ledtdeyt” rejerkdearsyh jntegec bl foyk Jeastanet an al | coxy group;
the letter "n' represents any integer from and

| diy A , - o af positions on A
tllaé\}gﬂit#akbﬁgplf%%ﬂsdhggt? ij’é? E%ngﬁ); %ﬁ%‘%r(}e@tog‘?’pq‘a%" represents
.an integer fromand including zero through the nunber
Bf rePiFY g ek eludingiZeEbl e for substitution; the
letter "t" represents an integer equal to at |east
sone; The method according to claim 1 wherein the alkali metal salt is

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-
hydroxyphenylheptane; 2,4°-dihydroxydiphenylmethane; bis(2-
hydroxyphenylymethane; bis(4-hydroxyphenyl)methane; bis(4-hydroxy-5-
nitrophenylymethane; 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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the letter "s" represents an integer equal to either
zero or one; and "u" represents any integer including
zero 5. The nethod according to claim1l wherein the

vab kabbeBt al salt is derived fromat |east QRGusi004/025799
di hydr oxy-substituted aromati c hydrocarbon sel ected

from the group consisting of
dthyér ox(qaxeay@ré;rama:&ﬁﬂ%hgmkﬁm@mCya&mmiems@ Ql2-bis(4-
met

g TR R A T Vg

ndphéhadng (246~ dihydﬂoﬂyﬁm&fa}én): hstoa@one; resorcinol; Cy.3 alkyl-

S AR L ST TR —

2bnaﬁ)4bthm§ DA YriDed- Hydtdxgplkbapwéykmfiaa&ens -(4- hyldi‘oxyit)};]enyl) bis-
e OoX Yy e ane,
o %%’ ﬁg)aff Swp@ %ﬁ SRR PI A

h}ldraxﬁih&{}‘l)pmb@ﬁ@mm h%b&lﬁﬁh&j’ftﬁox@h&rwmzsw hydr oxy- 2-

fgxwggq@p%qu Ea@m W& b| s( 4- hy%g égg rfﬁth%?Apl opane;

h?dlaxﬁ)hsﬂﬁ)pmp«aﬁ@ms (35%@&1@%@%9}@&@%&1@@1%%@%( Bbis-

Y Ry BRSO h&RDRBA 2adiyd biigsdishenyis:

e b et

ST SRR e 3%@&@%\1@%&%@@ ? J1-bis-(3,5-

dﬁnﬁ%ﬁwﬂm@@@gﬁhﬁgyﬂl@{&gw& ggtﬁia(rﬁs -didneryiitfd=4-
RGPS B e Ry B whpmdspbide, >

(aﬁhﬁ@hﬁpydﬁ»@xm B&x@xhbﬁiﬁlhﬁl@ﬁ-ﬁ-dD,yId(mqudl'd’xg)ﬂ&hyH)-eSgﬂ-ci nol ;

Ry %5 oh%?%; LG r-ﬁgggqﬁ-iée'lr%'m%éhyi-l,1'-Spimbi;j1H-indene]-
65‘&wbhﬁdﬁﬂﬁMyﬁ%axyphenyl)- 2- et hyl but ane; :
1, 1- bis-(4- hydroxyphenyl)cyclohexane
bIS (4- hydr oxyphen Y. S hj_de,
dﬁyé 3 (&g;;ih %ﬁwiﬁﬁ}f % r%():(%]/‘%lﬁg o clay 5 vghe LN Qpe Mzall *Hetﬁ g[ is
opane;
2- (3, 5-di net hyl - 4- hydr oxyphenyl ) - 2- (4-
Thydgogphﬁ‘{yhgtﬁ&g?%ggu etr?yc] im, 6 wgelgm dthe b1sRhen01 A salt is the
W@%@bhenyl)propane
bIS (3, 5-di net hyl phenyl - 4- hydr oxyphenyl ) met hane;

sl 1 bI s- 16}% Sndihoet hasel:@hﬁ@ylw Ayl oxY phea¥n) etriangis(n-
di met hyl p henéﬁ - hydroxyphenyl)propane

(cé OAQI&ﬁ@ll{T@d%laHﬁWéltc ﬁyllnbw@ﬁ KRSy phenyl ) -
met hyl but ane;
3, 3- bi s- (3, 5-di net hyd phenyl - 4- hydr oxyphenyl ) pent ane;
1,1-bis-(3,5-
dlnethylphe-

\/

4 hyd oxyphenyl)c cl ope

N—-R”~—N o

-38-



hydr oxyphenyl ) cycl ohexane;

bi s- (3, 5-di et hyl phenyl - 4- hydr oxyphenyl ) sul phi de, 3-

(4- hydroxyphenyl)-1, 1, 3-tri net hyl i ndan-5-ol,

vlo gsbsyeisoxyphenyl ) - 1, 3, 3- tri et hyl i ndan- 5-@bnuszogoasmos
2,2,2',2" -tetrahydro- 3 3,3 ,3 -tetranmethyl -1, 1'-spi rob
|[1H—|ndene] 6, 6' -di ol , and m xt ures thereof 6. The
wietdO AR dcewigisag at 0564 adival & Whemetian hycﬂleuﬁlbdﬁabh mig@hatcd

is derjved from bi sphenol A 7. The neth
153&9?}8% gical elararbyitRe Pepsloptaleps syiahmsia %vaé%ntfadl@l of
horm@izsodium salt. 8. - The method according to claim1l
wherein the bis(N- (chlorophthalimdo))aromatic
compound has the formula OO\ / Cl1 C-(: NRLI3N /~\
O - 38 WD 2005/ 02A6T8N\PCT/ US200- J}025%99 wherein R13
conprises a C6./7 al ent.. ar opp drocarbon or
hal ogenated h gon #%dlC!i ¢2.22 alkyl ene or
cycl oal kyl ene radiedl/ or a di vahent-yadi cal of the
fornula O~ Oin which Qis a coval ent bond or a
1]|1 glc 3¢ %jsﬁefl ce\gtla%g '}_)ﬂlg cgp atrgeeml%s lfgctqéo i{] ﬁg noqlp c&nsisfmf of 0
CF3 and an alkylene or alkylldene group of the
formula CYH2y, whereiny i$ an integer froml; to 5
i nclusive. 9. The nethod agcording ffo claimpB wherein
R13 i sCHer,i \BH,f | amn as- | eagt— one~d$an1ne ect ed
fromthe group consisting of meta- pWenernedranlne
par a- 0 CFs

and an alkylene or alkylidene group of the formula C,Hay, wherein y is an integer

from 1 to 5 inclusive.

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'-diaminodiphenyl! 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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phenyl enedi am ne; 2-nethyl -4, 6-di et hyl -

|, 3- phenyl enedi am ne; 5-nethyl -

4, 6-di et hyl - 1, 3- phenyl enedi am ne;

bi s(4-am nophenyl ) -2, 2- pr opane;

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'- di am nodi phenyl,

4, 4" -di am nodi phenyl ether, 3,4'-diam nodi phenyl

et held; 4, 4' - Tt mperorseqdiesty iclagny ] 2 wirpesin the chain termination agent
3, 4'is di pask BRCRRBA Kbiedd! £ e é@ﬂ? coflidi} BPAANGMEL ancyr
ket one, .deSSat h—ﬁHeam ?gﬁ%ﬁhen | ke oEfg, '

2, 4-PSPIENE " aeH &Y At &Pthewds phivrgs (XDiagd corppounds of
met HowhuiedE8rdi ng to claim1 wherein the phase transfer
catalyst is a hexaal kyl guanidiniumsalt. 11. The

met hod according to ct@ m 10 whegfein the
hexaal kyl guani di ni um sal tzi jl oride. 12. The

nmet hod according to claim!| n there is also
present a chain termnation agent.C{SQ 13. The net hod
according to claim 12 wherein the chain term nation
agent is at |east 6HB nenber$sel ected fromthe group
consi sting of al kyl haligdes, hl ori des, aryl
hal i des, aryl chlorides,”cor formula (XI') and
conpounds of fornmula (X1I): a (X)) 0z? NO
Cl wherein the chlorine substftuent g in the 3- :or
4-position, and Z' and ZZ conprise a substituted or

UNs uidteintthd @thriaé Kibhtin@ht i85 fhe 8 QUiosikidh, a2 aﬂ@kh&glprise a

accor,di.ng,to claim %%ﬁher in the chain term nati on

ageﬁ?bsewg%d rr‘ﬁnguggmg‘fdlal ‘gtarygﬁg"pof

4-chl oro- N-ngt hyl phthal i m de, 4-chloro-N- .

but yfpht hal | kicgesthod serdieée dainde abieeip felsbdiratimitatien agent

g- c Ebrhp)’fséb—aNgmébdl'é)bE p—blil;]gf}.aJN;xgbtﬂ}@phthaﬁmide, 4-chloro-N- '

-C fﬁ-&i tyl.oht ha By i i1 a L

3- chlltgtp N %allgg%rfﬂ 5 Ckaﬁéézp Phfigides3-gilpraNgogpyiphthalimide,
3-chloro-N-butylphthalimide, 3-chloro-N-octadecylphthalimide, 4-chloro-N-
phenylphthalimide, 3-chloro-N-phenylphthalimide,
1-N-(4-chlorophthalimido)-3-(N-phthalimido)benzene, 1-N-(3-chlorophthalimido)-3-
(N-phthalimido)benzene, 4-N-(3-chlorophthalimido)pheny)-4'-(N-phthalimido)phenyl
ether, 4-N-(4-chiorophtha'limido)phenyl-tit(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.
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phenyl pht hal i m de, 3-chl oro- N- phenyl pht hal i m de,
1- N- (4-chl oropht hal i m do) - 3- ( N- pht hal i m do) benzene,
| -N-(3-chl oropht hal i m do)-3- (N-phthalimdo)benzene,
N- ( 3- chl or opht hal i m do) phenyl - 4" - (N- pht hal i m do) phen

4-
yl et her,
4- N- (4- chl or opht hal i m do) phenyl -4' - (N- pht hal i m do) phen

| ether, or the corresponding isonmers derived from

1%/3 4" - di arihsoeitssepsprdieg thelim Whaerein thezaiali mstabsalt has less than

abdkk38] b{tﬁzﬁftf%%s Qi » R [k bf'%mga@ r?ﬁg.ago& g%d%ﬁ@otrﬁe%@s agent Is
optional Iy in adm xture t?] i S-substituted
bi s-phthal i mi de nononer. -40 15. The nethod according

16t 0 cl ai MmtheWR@loBiatotdie takkah | wH&&ﬁltheSaﬂJah nﬁ%@séit%ﬁe&h@aﬂ

12 co## f5%0 particles with a dianmeter of greater than

abgyf it Olgic H#‘Bﬁétaé‘ﬁ%cr oljgseater Han gaquh 6P misEHIeng t o
claiml wherein the alkali netal salt has |ess than

bout 2% rti a di anet er of ater th
Tabout so0 sersthacarne o b St G eipesed o
at Bhuone portiviesi@iredutte: sadp kisihg equpinght St cdnﬁmSéé Bhestadde b

ast _one particle siz ep, usi ng
By R B b SR e PR o
debewpr i f ugal punp, grinder, drop-down bl ender, particle
size reduction honogeni zer or delunper. 18. The
nmet hod according to claim30 wherein the particle size
18y educt i orhs mﬁmd gccoplérgfto phmdSwah@exs Hempayiclefsizakddadtion step is
Ff@r‘ir@h 0§ QLIE li%egazllgditq %%F(% so?\%EtQJ ﬁ)reo br (erlié% trz%sfer of

transfer o
alkpl gupgf saltgga pmh@elmtlﬁoﬂﬂsmcor di ng to cI aim1 wherein

the slurry of alkali netal salt is prepared by

sprayi ng_an aqueous solution of alkali metal salt into
95ai d” or gdhif Betigi geardingg claimhb whesein dhe sheosf dikplgmpiel salt is

pr@hx@ﬂ BY dpriVey Bi aQuéoh?scﬁ.llti@ﬁlof alﬂzﬁi rﬁétal%@l fned &,§1dt n?y SREj;um
salt of blspheno A. 21. The nethod accor g to claim

2033 wher ei % rganj c sol vent is sel ect ed fromthe
‘group co Hg agprdiieitnglan EheFibsiedanctal spliis e dispdium

saltDbisph@s] Aher eof 22. A nethod for preparing an
aromati c pol yetherim de vvhi ch conpri ses contacting,

|n o- di c oroﬁlé) zene,or a lt3 bt#}vent

lsubst ant i 47 1Y gﬁ‘u foiing % w ?‘em § SFfafig solxent is sclected
frooh thogloumensibtingafi drilat- dlb}ﬂaﬁbenﬁdﬁﬁ, toluene and mixtures thereof.

bi s(N- (chl oropht hal i mi do)) arornatic conmpound sel ected

fromthe group consisting of 1,3
22. 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))arornatic compound

selected from the group consisting of 1,3-
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41 bi S[ N-(4-chl orophthalim do)]-benzene,

1, 4-bi sS[ N-(4-chl oropht hal i m do) ] benzene,

4,4" -bi s[ N-(3-chl oropht hal i m do) ] phenyl ether and

4,4 -bi s[N- (4-chl oropht hal i m do)] phenyl ether, in the
presence of a hexaal kyl guani di nium chloride as phase

transfer catal yst and, optionally, at |east one chain

term nation agent selected fromthe group consisting

of AisBi‘oedoreghtimliniiyé)pbankxak, 10d-6lgN-(4-chiblogttiatifido)benzene,

g u E: 34}429%) —cmogﬁhtha%m%b]?ﬁegyg Ié'fh%xcgnﬁqg%s[ﬁ hthal i m de,

3-¢ R‘f -“BHey Olm_tﬂgljlpyp)éﬂlpwépthw ig gle presence of a hexaalkylguanidinium

3-c hhl@ﬁdb—a&h:l&@é t@dﬂﬁgrwatﬁﬂ?mﬁﬁd bﬁﬂoﬂﬁly, é}‘le‘ﬁﬂ hfty cgatmfr%nmnatlon agent
|

h hth
B bR sp PifeRs SRS e A
1 NbQQIPbm#Imﬂdmhbﬁiabﬂ\]%m#oy&hthahmlde 3-chloro-N-methylphthalimide,
(% BRARRLA ELOBMRERLED il S B0 05 BRI AL LTLEN. PPenY!

t
4 m‘%e&ﬂgp‘b%%%% ﬁ’ﬁ‘%rPN -Risyfidisimida; - (N-pht hal i mi do) phen
yI etl\heﬂ‘-thom“phmlilBmdd}GL(NF;ﬂBlﬁmﬁxdb)BéhszﬁOlnﬁf(ﬁclﬂcﬁwhﬁﬁﬁjmlﬁﬁ oym

A
i < SIPHRRRA RARE N B A kipn B0 Dt Rt e Refons
wi t Bther 4NAfrehlerophliatipidelphenyl-4 1idiphtblonitlo) 2@ 0yTeiberporaiteer S .

42 cotresponding isomers derived from 3,4'-diaminodipheny] ether;

wherein the bisphenol A disodium salt has less than about 25% of particles

with a diameter of greater than about 200micrometers.
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