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sulphur and/or sulphone linking units between aromatic rings in the molecular backbone. Thermoplastic

and/or hot-melt flow properties are asserted. -CHz- is also mentioned as a possible spacer group for

so aromatic rings.
One aspect of the present invention provides a thermoplastic polylmlde poly(esterimide) or polyamide
acid composition which contains at least 10mol% of the reaction product of
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publlshed in Journal of Pol ymer Science, Vol. 12, pp. 575-587 (1974) it is
reported that polyners prepared VEFI@ é)‘,’rgz{gaé' c diether diam nes containing a
sul fonyl |inkage were nore nelt processible than polyners having a propane
| i nkage and in a paper published in Makonol ecul ar Sci ence, Vol. 1, pp.
667-670 ( 1@B&kmatk ofiRiphatic fefRADLGAL dcladfiankydfae’ €act i on of

2, 2- bi s[ 4- ( p- am nophenoxy) phenyl | propane with pyronellitic dianhydride and
4, 4" -carbonyl di (phthalic anhydride) resulted in,the preparation of

i nsol ubl e pol yi m des. US-A-4444979 descri bes pof yphenyl ene ethers with
imde sinking units, and incorpo ating oxygen d/ or sul phur and/ or

sul phone linking units betmee tic LLDga’in he nol ecul ar backbone.
Ther mopl asti ¢ and/ or hot - ne om/pr les are asgerted. -CH2- is also

menti oned as a possi bl e spac grou ‘Ss\gégngykt rings. One aspect of
the present invention prOV|d§:\Hc er nopl asti ¢~@0l yi m de, pol y(esteri m de)
or pol¥anide acid conposition which contains at}least 10mol % of the
reaction product of 55 2 EPO @63 518 Bl (a) @romatic or aliphatic
tetracarboxylic acid dianhydride [err] 10 [err] and 15 (b) aromatic

di am ne of the formula 1 3 20 26 in which [err]
are (i dep alogen or hydrocarbyl and n, n' and n" are
(|ndep§n- gﬁ&%ﬁkmp%gtﬁgﬁ lmg to 4, and Xi and X2 are (|ndependently)
branched or cyclic al kylene, or |inear, branched or cyclic al kenyl ene, of
30 up to 30 carbon atons. Pref rably [err] each is di val ent group of the
foroula 35 [err] 4o wherein [gﬁr] and [grn] i's hydaggen, substituted or
unsubshi tuted al kyl having up ubstituted or
unsubstituted al kenyl havi \to bstituted or
unsubstituted cycl oal k§jN iNHg ed or
unsubstituted carbocyclic ax« omatic having 5 to 24
carbon atons or m xtures thereof with the proviso that [err] may not both
concurasent |y be hydrogen; 45 n, n" and n" each independently is an

i nt eger dfwhicht o 4;
R', R? and R® are (independently) hydrogen, halogen or hydrocarbyl and n, n' and n" are (indepen-

_ dently) integers of 1 to 4, and
o/ X and Xz are (independently) branched or cyclic alkylene, or linear, branched or cyclic alkenylene, of
30 up to 30 carbon atoms.
Preferably Xi and Xz each is a divalent group of the formula

R4

\
-9-
. | 25

36

40 wherein
R* and R’ is hydrogen, substituted or unsubstituted alkyl having up to 12 carbon atoms, substituted or
unsubstituted alkenyl having 2 to 12 carbon atoms, substituted or unsubstituted cycloalky! of 4 to 12 carbon
atoms, substituted or unsubstituted carbocyclic aromatic or heterocyclic aromatic having 5 to 24 carbon
atoms or mixtures thereof with the proviso that R* and R® may not both concurrently be hydrogen;
45 n, n' and n" each independently is an integer of 1 to 4;
' R* and R each independently can be unsubstituted or substituted. When substituted, such substituents
can be Br, Cl, I, F, alkoxy of 1 to 8 carbon atoms, alky! of 1 to 8 carbon atoms.
in a preferred embodiment, R* and R® each independently is substituted or unsubstituted alky! of 1 to 8
carbon atoms, substituted alkenyl of 2 to 8 carbon atoms, substituted or unsubstituted cycloalkyl of 4 to 8
so carbon atoms or mixtures thereof.
Exemplary of suitable diamino compounds of formula (a) are
a,a’-(4,4'-diamino-diphenylj-p-diisopropyl benzene;
3-(m-aminophenylthio) -(p-aminophenyl)cumens;
4-(p-aminophenoxy) -p-aminophenyl)cumene;
65 a,a’-(4,4'-di-N-methylamino-diphenyi)-p-diisopropyl benzene;
a,o’-(4,4'-diamino~diphenyl)-p-disecbutyl benzene;
a,a’-(4,4'-diamino-diphenyl)-m-diisopropyl benzene;
a,a’-bis(2-amino-5-methylphenyl)-p-diisopropy! benzene.
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[err]and [err] each independently can be unsubstituted or substituted. Wen
substituted, such substituents F‘§|a1lg§ ﬁm , F, alkoxy of 1 to 8 carbon
atons, alkyl of 1 to 8 carbon a n a preferred enbodi ment, [err] and
[err] each independently is substituted or unsubstituted alkyl of 1 to 8
car bon at gpe4,adidaiioldipHbriyhlpAlidsopY bérkend; t 0 8 carbon atons, substituted or
unsubst i t yhedlanhydildasisktil fooibackior Withthé Bromaic khinds O fBridla (5] debeHbEShdrNRBGAT |
Exerrpl amay tefrepmasbiteddyathdliomitiano conmpounds of fornmula (a) are

- (4, 4' -di am no-di phenyl ) - p-diisopropyl benzene; 3-(m am nophenylthio)

(p am nophenyl ) cunene; 4-(p-am nophenoxy) -p-am nophenyl)cunene; 55
a,a' -(4,4" -di-Nnethyl am no-di phenyl) - p- di igsopr opyl benzene;
a,a -(4,4' -diam no-di phenyl) - p-ditsecbutyl Benzene;
a, a' - (4,4 -di am no- di phenyl )-m iQSQE)r?W%&Qene;
a, a' - bi s(2-am no-5-net hyl ph | ) - p-diigopr oanzene. 3 4 EP 0 163 518
Bl a’' - (4, 4' -di am no-di phenyl -.di’fsor?!*e enzene; The di anhydri des

useful for reaction with the arorfatic di amges of formula (b) described
her ei nabove may be represented bythe form@a 5 C 0 15 wherein Ais a
tetraval ent radi cal derived from substituted or unsubstituted aromatic or

al i phsa HFJ is ar{gt AI ??adlc Eved’aﬁl Ez‘ﬂ:bg?utead §rul.9|§|5b t'l{&? gr r%trc If'ﬂ@ﬁ‘ld g%ﬂ ed

tetrav

-S- S, 5 %Baogugy'ﬁed Pl v§|e go _r 'S a substituted or
unsubstl t ut ed I|near or branched, al kyl ene or aryI ene of 1 to 30 carbon
' , 40 ' O [err] substituted
or ugsubstituted linear, brar or ﬁgli yl ene of 1 to 30 carbon
atoms, or al kenyl ene of 2 45 gr ' Al ternatively, A may be,

for exarrpl e, a substituted or unsubstituted benzene or naphthal ene nucl eus,

where m is 0 or 1 and E is -O-, -S-, -§-S-,
25

30

R "
-0-C-R-C-0-

35

where R is a substituted or unsubstituted, linear or branched, aikylene or arylene of 1 to 30 carbon atoms,

-C-,

substituted or unsubstituted linear, branched or cyclic alkylene of 1 to 30 carbon atoms, or alkenylene of 2
45 to 30 carbon atoms.
Alternatively, A may be , for example, a substituted or unsubstituted benzene or naphthalene nucieus,
an aliphatic radical such as cyclopentane, cyclohexane or butane.
Substituents on' A may be one or more groups that do not interfere with the use of such dianhydrides in
preparing the polymers of the invention.
§0 Exemplary of radicals included in A are ~O-, -S-,

0
"
-S-

]
55



an aliphatic radical such as cycl opentane, cycl ohexane or butane.
Substituents on A may be one or ragy(fe] &ﬁg that do not interfere with the
use of such dianhydrides in prepari b Fi%‘ol yners of the invention. 50
Exenplary of radicals included in A are -0-, -S-, [err] 55 4 EP 0 163
518 Bl [err] Specific dig nhydghdes are, for exgml g 3,3 ,4,4"-benzophenone
tetracarboxylic dlanhydrlde benzophenoneltetracarboxyl|c

di anhydri de, 10 3,3"p 4,-4“'Cd|-ph§nyl al"ét r a@nQrRaf@+1Q di anhydri de,
2,2',3,3 -di phenyl tetragar boml i ¢ di anhydri de,

2, 2- bls (3, 4-di car boxyphenyl )prépane di anhydri de,

2,2-bis-(2,3-di carboxyphenyl ) propane di anhydride, 2,2'-bis(trinellitic
oxyphenyl ) Bregificrdianblidridels by fodexarhe: bi s- (3, 4-di car boxyphenyl ) et her

di anhydr i de3.3' $#'deiRphbnehedeiataioyylin disgvdridel f one di anhydri de,

bi s- (3, 4- di 2%8.8d»)9pengrie teliacariondic disntueridar i de,

1, 1- bis- (2, %‘idl:r"cdmhmyk é’hwgcét‘%b)ﬁ’éd% anhydride, 1,1

“bi s- (3, 4- ADABPeeWH hygridanhydr i de, 20

bi s-(2,3-d|%2a'?!i5@ iR Peﬁﬂlpf?aﬂ'édar‘ dri de,

bi s-( 3, 4- dI?Cqu "5 A dride, 2.3,6,7-naphthal ene

t et racarbo g i p’° d'ﬂg:?!d pht hal ene tetracarboxylic

di anh)/ﬁrl d - ,4_ 2D yph dyi &J acar boxyl i ¢ di anhydride, 25
benzene-1 |, _ c,sg dla ﬁhydrl de,

benzene- 1, {353‘ ég,@ @i hadr i de,

perylene- 3, 4153- Q,dac%itbaﬁ g e'dfan daaydr i de,

pyrazige- 2, b?s ucBr%&(y Hdelcfanﬁydﬁdbhyd“ de,

t hi ophene- 2b,33(34,d§;a,§,@&5@ﬁgm$§déld.aqhyah@whydr| de, 30 napht hal ene- 1

, 4, 5, 8-t et r AsET-Riphnthiére tehaciiRIC biskhydride,

decahydr ONafd|. Sradpifsend tetrabartidxylie tidgdidboxyl i ¢ di anhydri de, 4, 8-di net hyl -

, 2, 3, 5, 6, 7- iexahaphhaena psvadardorylie didnhydidb, 6-t et r acar boxyl i cdi anhydri de,

2, 6- dizshl ormnzepbi a5 ¢atresaihosylis dignhydride,acar boxyl i ¢ di anhydri de,

2, 7- di chl ormnzepbrt B8 4tatracaiboxyli® dignhydride.acar boxyl i ¢ di anhydri de,
perylene-3,4,9,10-tetracarboxylic dianhydride,
pyrazine-2,3,5,6-tetracarboxylic dianhydride,

N\ thiophene-2,3,4,5-tetracarboxylic dianhydride,

30 naphthalene-1,4,5,8-tefracarboxylic dianhydride,
decahydronaphthalene-1,4,5,8-tetracarboxylic dianhydride,
4,8-dimethyl-1,2,3,5,6,7-hexahydronaphthalene-1,2,5,6-tetracarboxylicdianhydride,
2,6-dichloronaphthalene-1,4,5,8-tetracarboxylic dianhydride,
2,7-dichloronaphthalene-1,4,5,8-tetracarboxylic dianhydride,

35 2,3,8,7-tetrachloronaphthalene-1,4,5,8-tetracarboxylic dianhydride,
phenanthrene-1,8,9,10-tetracarboxylic dianhydride,

cyclopentane-1,2,3,4-tetracarboxylic dianhydride,
L pyrrolidine-2,3,4,5-tetracarboxylic dianhydride,
pyrazine-2,3,5,6-tetracarboxylic dianhydride,

40 1,2,3,4-butane tetracarboxylic dianhydride,
3,4,3".4'-benzophenone tetracarboxylic dianhydride,
azobenzene tetracarboxylic dianhydride,
2.3,4,5-tetrahydrofurane dianhydride,
p-phenylene-bis-({trimellitate) anhydride,

45 1,2-ethylene-bis-{trimellitate)anhydride,
2,2-propane-bis-(p~phenylene trimellitate) anhydride,
4,4'p-phenylene-bis-(phenylimino)carbony! diphthalic] anhydride,
4,4'-diphenylmethane-bis-(trimellitamide) anhydride and mixtures thereof.

A can also be the tetravalent residue of formula

.
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35. 2,3,6,7-tetrachl oronapht hal ene-1, 4,5, 8-tetracar boxylic di anhydri de,
phenant hrene-1, 8,9, 10-tetracar bgxyl ] | anhydri de,
cyclopentane-l,2,3,4-tetracarbogéﬂﬁgﬁdﬁgﬁﬁydride,
pyrrolidine-2,3,4,5-tetracarboxylic dianhydride,

P18z Niinefo &1 phbiylohd 6&%5438?&&%} &sgﬂsﬁﬁllgwgsdp%fonﬁ% 1,2,3,4-butane

tetracarboxylic dianhydride, 3,4, enzophenone tetracarboxylic

di anhydri de, azobenzene t acar boxylic nhydri de,
2,3,4,5-tetrahydrof urane h th e
anhydri de, 45 1, 2-et e-bi's-ftri

| ene-bis-{trinellitate)
I t at e) anhydri de,

2, 2- propane- bi s- (p-phenyl ene trinellitate) anhydride,

4, 4" -[ p- phenyl ene- bi s- (phenyl i m no) carbonyl di phthalic] anhydri de,

4, 4" - di pheéaphddetdacmindeperglertyis-@el | i t ami de) anhydri de and mi xtures thereof. A

can also be the tetraval ent residue of fornmula 50 [err] 55 5 EP 0163 618

Bl wiere G is phenylene or a substituted or unsubstituted group of formula

[err] [err] and [err] each indep@ndently ig -0-, 10 [err] 15 [err] 20 [err]

substituted linear or branched ghkyl ene off 1 to 30 carbon atons, such as 25

[err] 30 or alkenylene of 2 to 30 tar dh'ﬁ%bns. Exenpl ary of the radicals

which [err] and [err] may independently be are -0-, 35

0 [er}]
. P 0
w —s—. -c-o-'
20 : a

substituted linear or branched alkylene of 1 to 30 carbon atoms, such as

25 .
CH,
| -C-,
_ CH,
380

or alkenylene of 2 to 30 carbon atoms.
Exemplary of the radicals which Xs and X: may independently be are -O-,

% i g 9 M 9
| -C-, -§-, -8-, -§-, -C-, -0-L-.
W o CHy

40

Similarly, and by analogy, the ether linkage can be replaced by -COO- o provide useful dianhydrides.
Because of relative availability, some of the preferred species of aromatic dianhydrides are:
benzophenone tetracarboxylic acid dianhydride,
diphenyl tetracarboxylic acid dianhydride,
45 bis(3,4-dicarboxyphenyl)sulfone dianhydride,
2,2"-bis(trimellitic oxyphenyl)propane dianhydride
2,2-bis(3.4-dicarboxyphenyl)propane dianhydride,
2,2-bis[4,4'-di(3,4-dicarboxyphenoxy)phenyl]propane dianhydride,
p-bis(3,4-dicarboxyphenoxy)phenyl dianhydride,
50 4,4'-bis(3,4-dicarboxyphenoxy)biphenyl dianhydride,
bis-[4,4'-di(3,4-dicarboxyphenoxy)phenyijsuifone dianhydride,
bis{4,4'-di(3,4-dicarboxyphenoxy)phenyljsulfide dianhydride.
It has been discovered that polymers such as polyimides or poly(esterimides) which contain the
reaction product of aromatic or afiphatic dianhydrides and aromatic diamines herein described or mixtures
55 thereof with other diamines display properties that are totally surprising and unexpected. The polyimides of
this invention are thermoplastic or hot melt processible and are generally soluble in many chilorinated
hydrocarbon, dipolar aprotic, alkyl capped polyethylene glycol (alkyl capped glymes) solvents and mixtures
thereof and mixtures of such solvents with various hydrocarbons. These polymers also display tenacious



40 Sim larly, and by anal ogy, the ether |inkage can be replaced by -COO to
provi de useful dianhydrides. Bec tive availability, sonme of the
preferred species of aromatic di gﬁlga%a@?gre: benzophenone
tetracarboxylic acid dianhydride, diphenyl tetracarboxylic acid

di anhydr iadfssiodt & a varietyioB brdarflc hd GridFdamX ¥EbIRdS4! ah§ WkitRNRcalére Ayl stalsfity and, thus,

2, 2" - bi s(chk benplbjed Cas GUHERNE Ydalinls O Qibéts, i) YHké béhRimide acids are readily suitable for

2, 2- bi s( Forverion eorthepdridsiant snibRmyamidosa By nedt or @Ramical cyclization means.

2, 2- bi s[ 4, 4Nsalprodded-inl a GathirCaspe b Yiepdne mydnkigh i parnehodi oi prepaling ale, composition

p- bi s( 8, 4vhith comiiyisesyreantingx iprdiyeridyg of the ayph yiescrilibd ,ab&@ with an aromatic diamine having the

4, 4" - bi s(f@mdla descdbed @loyp Fee the tipy bécessan ¢ prekazerthes dasiredigpolymer.

bi s-[ 4, 4' - dTheFolymgiscan benriaibhleenrranaiedusing ekt polyreanizatioh aswefidas isclation polymerization
bis[4,4'Jﬂmygwﬁ-dicarboxyphenoxy.phen | 1sul fide dianhydride. It has been

di scover ed ¥ hea bgspifourd that gelymery ¥highy tdeash0 pelp et of theireridy harinache
cont ai ¥ tf@UARacti on product of aromatic or aliphatic dianhydrides and
aromati c di am nes herein described or m xtures 55 thereof with other

di am nes display properties thatgare total py surprising and unexpected. The
pol yi mdes of this invention arefithernopla®tic or hot nelt processible and
are geperally soluble in many F‘Wa"t/ed/ﬁyd.q)car bon, di pol ar -aprotic,

al kyl Capped pol yet hyl ene ghycol (al kg capped gkynes) sol vents and

m xtures thereof and m xt ur es ok ~s4€h S with various hydrocarbons.
These pol yners al so di spl ay tena&ious 6 yEP 0 163 518 Bl adhesion to a
vgriety of organic and inorgani cOsubstrate® and exhibit excellent thermal
stabiljty and, thus, can be enpl oyed as adhesives, coatings, filnms, fibers,
etc. The polyanm de acids are readily suitable for conversion to

t her nopl astic and sol ubl e pol yam des, by heat or chem cal cyclization
nmeans. Al so provided in a furthep aspect ofp the present invention is a

nmet hod of preparing the conpo?]bt 'on 5 whi ﬁ:oggnpri ses reacting a

di anhydri de of the type descri é&-” ove wth, aromati c di am ne having the
formul a descri bed above for th® ti me_Aecessarf{-t o prepare the desired

pol ynmer. The polyners can genert'lalcl—ﬂ)e &\ega'(gfid using nelt pol ynerization
as well as solution polynerization techniques. It has been found that
pol§ﬁbrs which contain at |least 0 nole pefQent of the residue having the

10 forfful ae 15 [err] C CoO
020 25 [o(? I}nl})ltures thereof, have improved properties if said polymers also contain at least 10 mole percent of a

residue of the formulae

RY rRZ, R3n
~ Sn X X N,
40 ~ 1 2 ~
45 R:ll.l R%- R%"

50

or mixtures thereof; as defined above.
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30 or mxtures thereof, have inproved properties if said polyners also
contain at |east 10 nole percen#g{ %%§§'1due of the fornulae 35 45 [err]
50 or m xtures thereof; as defi g 5 0 55 7 EP 0 163 518 B1 Pol yners
of this invention are generally conposed of recurring units having the
fornul ae Ppoiderd oflthis invention are generally composed of recurring units having &6 fidrmitas H 20 or

m xtures thereof, wherein 2% A [err], n, n, [err] are as herei nabove
defined; k, k' are positive integers of one or nore and represent the

nunber of difflerent polynmer blocks in saiyd pol ymer, and r, rs t he sane
or didferent ilnt gera§ greater ghan 1; pRaf erably Rhey have Rt of from
10 to 10,000 qrf greager; r,- r'crepresentlthe nunbér of ti units are
repeat ed ,i paf?nEF\ af. S IS, i al so

i ncl ude ﬁ&ﬁyﬁi § GLEﬁfc r“ n uc%mr &g a (i) or
(i) with upt e perc I nt ercondensed r rring ral units
of tH& fornmul gde Ca ' C 45 50 [err] wherein 55 Al s as

her ei nabove de&rned s' are the sane or different integers gfemter than

1 and represent the nunber of times the units are repeated in the pol yner
chain; preferably they have values from10 to 10,000 or grea er;]Bis a
divahgnt radi gal rhved fronkg di am ne aherernafk referﬁgé\\\ as "ot her
di amhe") havfing then8

. n’
HO-C -OH
g (1) 4N \A/ @ L
20 i

0 >

or mixtures thereof, wherein
25 A, R, R2, R3, n, n', n", X; and Xz are as hereinabove defined;
k, k' are positive integers of one or more and represent the number of different polymer blocks in said
polymer; and
1, r* are the same or different integers greater than 1; preferably they have values of from 10 to 10,000
o or greater; r, r' represent the number of times the units are repeated in the polymer chain.
30 Polymers of this invention also include Polymers composed of recurring structural units of formula (i) or
(ii) with up to 80 mole percent intercondensed recurring structura! units of the formulae

-0 0
35 ] ]
C C
i / \ / \ .
o/ (h) N\C/A\C/N -} ?
]

45 (3 R
HO-C C-OH
(1) N o N-B
) { !
o N N
h I .
0 0 s'
wherein
55 A is as hereinabove defined;

s, s’ are the same or different integers greater than 1 and represent the number of times the units are
repeated in the polymer chain; preferably they have values from 10 fo 10,000 or greater;
B is a divalent radical derived from a diamine (hereinafter referred to as “other diamine") having the



EP O 163 518 Bl general fornmula H2N-B-NH2 where B can be aliphatic or

cycl oal i phatic, including al kyle I | ene, of from2 to 20 carbon
atons, cycl oal kylene of 4 to 8 cgﬁbgﬁsgkﬁﬁéy het er ocycl oal kyl ene of 4 to 20
carbon atons including hetero atons such as -N-, -S- and -0-;

pol yoxy algéierdt iemid HIN-B-NH# whede BQEh Be24libalic &1t erBalishatic, MEIGdIRY Mlele ordalkemyierg Gy Cl i C
aromat i ¢ fiein Hiol20 cafbok OIS ILycldafkiiiBne &F 4 to 8 cAlBLIB atfrAs, thetérocydloalkylbhe bihe totR0adaHHOE

r eact ant stonsiicludiaghetdre aldme guch @s pN-£8a4m -0 polyayakylicSof dram 400 SR ¢atben aidms or;

nore of tpmderativaataeeydit jrodatic s or40loartioncdtomse, or t he di am ne(s) (b) may be
present i n Thus aarberrall otithe diamihe tebdtantsarhich Camipel weehiopepard therpdlymprs can @@priseloge

per cent F moteeof thatdigmings hxias describgd iabaveseon the dinpnine(sk(bsmey be presenitiy amarsouptof o r e

of the otlilleras 49 aaleperseriand vrytot9h aolgengesent|of the tatal Pigmip rqagireNepts mey biesatisfiet byl

her ei nab@peor nmie eidhg giher dipminesthading thy eanpraldermyia Hleh-BNHe Aoy dqseribpdhhaseinabeve. such

that B can $hiatly, %’.‘9 5 Siaming s gfe gromaliss innatunepsugh that, Bean e @9y pubstiiuted or unsub-

bi phenif| &tiuted phasyengy hiheeyiesp. napiityylens erapihiacraylens, or2 giqup ghihee™MUee fornul a [err]

wherein mis 0 or 1, and E' is substituted or unsubstituted, branched or

|l i near al kylene of 1 to 30 carbons, 20 O 1 | 25 30 Any of the aryl nuclei
can be substituted by |lower a | ower al ko ot her noninterfering
substijuent groups.and al kyl en Gquﬂ' tituted by hal ogen. 35
Anong the other diam nes that seful are: henyl enedi am ne,

p- phenyl enedi am ne, 2,2-(4, 4" -di am nodi phenyl ) propane,
4, 4" - di arghaerinP R 1 B2 RSubsiifite8 bn@HsiRinutbE bRhérBal of IRed Bikylene of 1 to 30 carbons,

"etby! engdi aniline"), 40 benzi di ne, 4, 4'-di am nodi phenyl sulfide,
4, 4' - djpam nodi phenyl sul fone, 4,4'-diam nodi phenyl ether, 1
, - di am nonapht hal ene, 45 3, 3" -di ngt hyl benzi di ne,

3, 3" -di met hoxybenzi di ne, bis(p-,[err]-methyl-a-am nopentyl)benzene, 1
, 3-di ami no- 4-i sopropyl benzene, 1 , 2-bi~§¢3- ani nopr opoxy) et hane, 50
m xyl yl enedi am ne, p-xylyl enedi am ne,

0 0 0
il 1] ft
\ -S-, -§-8-, -C-, -0-, or -P-.
30 ?)

Any of the aryl nuclei can be substifuted by lower alkyl, lower alkoxy or other noninterfering substituent
groups and alkylene groups can be substituted by halogen.

35 Among the other diamines that are useful are:

m-phenylenediamine,
oo - p-phenylenediamine,
o 2,2-(4,4'-diaminodiphenyl)propane,

4.4'-diaminodiphenylmethane (hereinafter referred to as "methylenedianiline™),

40 benzidine,
4,4'-diaminodiphenyl sulfide,
4.4'-diaminodiphenyl sulfone,
4,4'-diaminodiphenyi ether,
1,5-diaminonaphthalens,

45 3.3"-dimethylbenzidine,
3,3'-dimethoxybenzidine,
bis(p-8-methyl-a-aminopentyl)benzene,
1,3-diamino-4-isopropylbenzene,
1,2-bis(3-aminopropoxy)ethane,

50 m-xylylenediamine,
p-xylylenediamine,
bis(4-aminocyclohexyl)methane,
decamethylenediamine,
3-methylheptamsthylenediamine,

55 4.4'-dimethylheptamethylonediamine,
2,11-dodecanediamine,
2,2-dimethylpropylenediamine,
octamethylenediamine,



-

bi s(4-am nocycl ohexyl ) met hane, decanet hyl enedi am ne,

3- et hyl hept anet hyl enedi am ne, EE 1 - di et hyl hept anethyl enedi am ne,
2,1 1-dodecanedi am ne, 2,2-dine >9I r??éi?x enedi am ne, oct anet hyl enedi am ne,
9 EP 0163 518 Bl 3- met hoxyhexanet hyl enedi am ne,

2

, 5- di met ByleigxasRinbyyIse@shiag ne, 2, 5-di et hyl hept anet hyl enedi am ne,

3- met hyl hepldasriyifslameglénadimife, S5 5- net hyl nonanet hyl enedi am ne, 1
, 4- cycl ohesamethymeptamthybnebiaminect adecanedi am ne, bi s(3-am nopropyl ) sul fi de,
N- et hyl - BinsthyBepaamethylenapinpam ne, 10 hexanet hyl enedi am ne,

hept anet hpirethgidorambsthgenediganissret hy| enedi am ne, and m xtures thereof. B can
al so be t hd-cgilohexaperiamiresi due of fornula 15 [err] 20 wherein G is a
subst i t ut dd2-o¢tadgeanediaming ut ed phenyl ene or group of the formula 25 [err]
Sui t ably $ig@teminoprepyhelifidesi ne i s an aromatic diether dianmine such as:

4, 4' - bi s- Npoeiiv-biesSraminerppiepineny | sul fide, 3o

4. 4' 1% 5( exaaﬁﬂ*ms'pﬂ@www di phenyl sul fi de,

4,4' (3"-a Lam no henoxy) di phenyl sul fide,
4, 4" -bis- aagWﬂw gg %g@,ﬂ?ﬂ Prodiyl f one,
4,4" -bis- THUBREAN"#sul f one,
2, 2- b| S- [4 p-am nophenoxy)phenyl] pr opane, 35
2,2-Bi s- [ 3' p- am nophenoxy)p nyI]propane 1,1
- bi s-[4' (p- am nophenoxy) ph ethyl bepzeng. esi duum B can al so be a
heterocyclic aromatic of 6 ar bdn atons e the hetero atons
Ao

20

wherein G' is a substituted or unsubstituted phenylene or group of the formula

. o e oy -

) Suitably such other diamine is an aromatic diether diamine such as:
v 4,4'-bis~(p-aminophenoxy)diphenyl sulfide,
30 4.4'-bis(3"-aminophenoxy)diphenyl sulfide,
4.4'(3"-aminophenoxy,4'-aminophenoxy)-diphenyl sulfide,
4.4'-bis-(p-aminophenoxy)diphenyl sulfone,
4,4'-bis-(3"-aminophenoxy)diphenyl! sulfone,
2,2-bis-[4'-p-aminophenoxy)phenyl] propane,
85 2,2-bis-[3'p-aminophenoxy)pheny!]propane,
1,1-bis-[4'(p-aminophenoxy)phenyljethylbenzens.
P The residuum B can also be a heterocyclic aromatic of 6 to 20 carbon atoms while the hetero atoms
[\ are one or more of -N-, -O- and -S-, such as pyridine, pyrimidine, pyrazine, oxadiazine, oxathiazine, friazine,
benzofuran, thionaphthene, indole, quinoline, benzoxazole, benzothiophene and carbazole.
40 B can also be the residue of a bis(amino)polysiloxane as disclosed and illustrated by US-A-4,395,527,
of the formula

o - -
H,N-Q-2-D-Si— 0~ 51 o- sl-——j-o §ii - 0- §2~ -D-Z-Q-NH,
R LR

| I

6
50
wherein
Q is a substituted or unsubstituted aromatic group
Zis -O-, -S-,

66
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are one or nore of -N, -0- and -S-, such as pyridine, pyrimdine,
pyrazi ne, oxadi azi ne, oxathiazin Pgr' ' benzof uran, thionaphthene,
i ndol e, quinoline, benzoxazol e, E%n abiﬂ)d;ﬁ,ene and carbazole. 40 B can
al so be the residue of a bis(am no)pol ysil oxane as di scl osed and
Il lustrated by US-A-4,395, 527, of the formula [err]. 50 wherein Qis a
substituted or unsubstit uged ayomat jjc group Zyis - b , -S-, 5510 EP O
163 518 B1 0 0 -8-, -S-, -S-NHO, -HNCO,[eCD-% D is unsubstituted
or substituted hydrocarbyl ene; Y[ errlleach i ndependently is substituted or
unsubssi tuted hydrocarbyl; h, and”j each independently has a value of O
to 100. 10 B can al so be the residue of a di(am noal kyl) pol ysi | oxane of
t he gener al Dfsonsnbbtiutgdegr sibsi@edhydrocarbwane;] i s as herei nabove defined; R12 is
a dival ent Ry 8F.0¢ BN :anchRY eachjinslegendantiyjie eupsivted griungubstitupd awdregarbyhiat i n
accor dance i end jtepeh ipdepandentiphasfa velueofidigd¥k i on t here are a nunber of
vari ablfes 2B canglsqibp Hi9|residug ofafliarpinesiyipolysilaxane efithg aeperaldermdef ul  pol yi mi des,
pol yam de aci ds and pol ytesterim des). The present polyners display
excellent thermal stability as wekl adh silon characteristics which are
as good as or superior to those l]lound wi t® other known polyi m des. Thus,
t hey can be processed quﬁtﬁ_ﬁb&ds Y. ' @gsgo_ni&nkignﬁh nmelt processing
fabrication techniques inZo nol deg pr ducig tihat  di spl &y hi gh t her nal
stability or can be used for coaking jand Rdhelsj on applications where
t enaci ous adhesion and 30 thernmal stability would be i nportant. The nelt
ptocessi bl e polyners of this invention are capable of being readily forned
and shgpegely conventional techni ques such as nol di ng, extrusion,
cal ender i ngrs ighEherdtiaBsle Gbied;abr i cat ed from t hese pol yners exhi bit good
t her mal r esr®isadnalemhydvedatboand €Si St ance t o degradati on caused by vari ous
envi - ronmeti &br grewtedli ti ons. Sol uti ons of these polyners in solvents such as
t hose descrit segpparyo \tigt dadcclrdancs aith 8% précticecaalie iaveniion| tidryy aefa aunibeit sfakdables
I ncl udzsngvaiihtee torthecchbmistrind fomutating wafllpolyinides.pelyérside &ids landsmliviestedmigestan al so be
used to casThefrrdsam polymerpidispify Bselent tieweal stability perwell ascadhesion chasaetristics whichkdre bi t
excel | entas gderbas errsupssioniothosp équpd with other known polyimides. Thus, they can be processed quite
. readily using conventional melt processing fabrication techniques into molded producis that display high
A% thermal stability or can be used for coating and adhesion applications where tenacious adhesion and
so0 thermal stability would be important. _ o
The melt processible polymers of this invention are capable of being readily formed and shaped by
conventional techniques such as molding, extrusion, calendering, etc. Products fabricated from these
polymers exhibit good thermal resistance as well as resistance fo degradation caused by various envi-
ronmental conditions. Solutions of these polymers in solvents such as those described above can be used

35 to coat a variety of substrates including elecirical and electronic components; such solutions can also be
used to cast films or spin fibers. These polymer compositions also exhibit excellent adhesion to a variety of

S substrates including those prepared from polyimide, poly(amide-imide) and poly(esterimide) resins and thus
o can be used as primary or secondary adhesives or coatings for or between a number of different metallic
and non-metallic materials.

40 Surprisingly, it has been found that the present polymers are soluble and thermoplastic or melt
processible even when a substantial portion of the defined aromatic diamine (a) is replaced by one or more
other diamines. Polyimides, poly(amide-acids) and poly(esterimides) of the invention which are melt
processible and soluble e.g. in chlorinated hydrocarbon or dipolar aprotic solvents can be prepared with up
to 90 mole percent of the diamine content being diamine other than that having formula (a).

45 Thus, the properties of the polymers of the invention can be varied over a very broad range, depending
on the particular combination of reactants that are chosen. In addition to adjusting the reactants, one can
also modify the properties of polymers of the invention by blending different polymers. Different polyimides,
poly(amide-imides) and/or poly(esterimides) can be mixed and blended to provide desired properties.

The reaction between the dianhydride component and aromatic diamine component to prepare the

so polyamide acid and polyimide compositions of this invention may be effected in a suitable solvent and
optionally in the presence of a condensation catalyst. The solvent should dissolve the reactants as well as
the product.

Suitable solvents include, for example, a dipolar aprotic liquid such as N,N-dimethylformamide (DMF),
dimethylacetamide, N-methyl-2-pyrrolidone, hexamethylphosphortriamide, dimethyl sulfoxide (DMSO) and

s6 tetramethyurea; chlorinated solvents such as chiorobenzene, dichlorobenzene and trichlorobenzene; glyme
solvents such as ethylene glycol dimethyl ether and diethylene glycol dimethyl ether; and mixtures thereof.

Where combinations of reactants will be employed, e.g. combinations of anhydrides and/or amines,
attention should be paid to the reactivity of the components. In synthesizing the polymers of the invention,
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substrates including those prepared from pol yi m de, poly(am de-im de) and
pol y(esterimde) resins and thu?m@aﬁsgg ged as primary or secondary
adhesives or coatings for or be % er of different netallic and
non-netallic materials. 40 Surprisingly, it has been found that the
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It may also be desirable to add a chain stopper to the reaction mixture to control the molecular weight
of the polymer produced. For example, phthalic anhydride or aniline may be used, preferably in an amount
from 1 percent to 5 percent by weight.

50 Polyimides and poly(esterimides) of the invention have a variety of uses. They are melt processible and
can be employed in the fabrication, by molding, of a variety of articles which possess structural strength
and resistance fo deformation or degradation at high temperatures. Because of their solubility, excellent
high temperature characteristics and electrical qualities they are particularly suitable for use in a number of
electrical and elecironic applications.

65 The polymers of the invention are suitable for use in electronic applications such as wire enamels, as
conformal, protective, junction and passivation coatings for electrical devices, printed circuit boards and
semiconductor devices. The polymers can be easily applied and cured in place. They will not degrade in
use, and will generally enhance the electrical characteristics of the device o which they are applied. They
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mai nt ai ned Athermdplastic RQM!W#?F whigl igispstantiafiyyinpd terperatirerepiginn.coapable o dpwing wons

readi |y VIPHRBUINS MAGGsyparoe deipcie Rierie finderpplaion 42 oxasapicaps 3 passivaiige costing.
pol yani de‘omwr@ apwﬁgﬂov 8 the-ppivimide 19dhe: dexing. (ngles o3 be Megaiin the ROk o‘f" Aifaghed
subject i P fes 'C? Beazﬁ? '&'?/ew"fa? i fow fafil thayyoids sraund e witks, P@f"f"é% ed

usi ng nys'6 "°t" n the art for

d
aci ds or 'y' iy vert ‘y(egv ﬁ?gfﬁ"g)ﬂ tf;ilhme ©
p0| yam de IP% 8 g lcag?rf F@gr n| extrus1

s%%{as rﬂ’ aﬁ Sl on
mfl m enamels

t enper at %prggsm
can al §s°

sol vent's. g ﬁeMaﬁﬁds% &ﬂb’%Fsepé mG:% bd rﬂol&la@%& ){ha?%bn hasire@rmatm S,
m xed anchdée .tm High- as §'§¥69 H& duEW | ¥6P SxaPPIBDiURRG Brodedsing & igfiiphifd| &ha | N
ars,,gxt I UCHfidss-ifon laRfhatbs) TAS BokhimerO&in SRRlIRKE 4. ik tUing ot sGeidids BUGT S dBRftive t he
pol yi m deviar4aees be lch-extiaiediOothe? pdRMmbré ad bRpire nifilyea tadiyi & ifulRGY Wire twhich he
react i @n dpkl Woel hdheddmnbetvadon tidyers o lpRwidd afiprved Biah tepetais pridl oldtiical Prépdisieed

For exanyllaminated) ffilnal and ceatitigschispiae a awini@mh lof voids roR impadecticne thecapseadoanatbsnyprodoctan
anount f raperotned @t memessirigdenipepresent by wei ght. 50 Pol yi m des and

pol y( est er i Hiedbermopléstic ipelyimigee atd poly(dsterimides) \havei He Jollofing i general firpsytiesr theynab t
processi haded sithrlychy chsesodingrthe glass tiapsition temperbitie dortsitigient tige withl agplisgion of pressure

vari et 4 der agpd flow;: their glpngatien peadte geodJrachipgabilit Wits oy drighnassathey feaule $p aprtaurett

def or mat |%YP'Q9H“'H€?W‘M€‘%P’&E°"RF é‘F?VtCE'IﬁPe'PﬂQ"U?"e%‘d uspd @5 (pguiredi theyran pe cast into

sol ubi | i t{m e} ysing; r"éac pesy e filns Beingcusetyl,ip Rty sypported | and
?’131 T"%eF © d‘ie b?eé"fB'F‘g lPs‘B"’“sﬁ"’ 3 b s o gherdeiEides ¢ 5

gﬁgl Ie][ Iegt E:%l%g %{%ql solution-spun into fibers to produce flame resistant, high temperature
50 resnstan ey can e molded with various fillers into parts having high strength at high service
temperatures and flame resistance; unfilled molded parts have. low coefficients of thermal expansion while
glass, graphite and asbestos-filled parts give still lower coefficients of thermal expansion; they provide parts
that wear well with low friction and molding compounds filled with graphite powder, molybdenum or
tungsten disulfide or PTFE produce parts with sélf-lubricating wear surfaces such as piston rings, valve

65 seats, bearings, seals and thrust washers.
Laminates are made in high-pressure platen presses, low-pressure vacuum bags or moderate pressure
vacuum autoclave bags. Solutions can be used as laminating vamish to impregnate e.g. glass, graphite or
quartz cloth, or glass, boron, graphite or ARAMID fibers to produce laminates with flame-resistance, high
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55 The polyners of the invention are suitable for use in electronic
applications such as wre enamek gor mal , protective, junction and
passi vation coatings for electr éé’lﬁgéﬁ?g printed circuit boards and
sem conduct or devices. The polyners can be easily applied and cured in

place. thigatatiib Istrongtand @8dcCsIELrich drb"b@me@ﬂﬁchmal/d utﬁlﬁrl@ kedbrhas, BNRRANGBuit B38ras,
el ect 1 i e@bachldWasts lchitdifers, BSwéN as 1§ QurblY/bisdes b st parlByhichlaR @B®bibsdo heney 12
EP 0163ndbdihinBbmartiinesne very tenaciously to the surface to which they are

appl i ed arelyipide il hasTgahd arhéchanicall proffiies dfough@ rangel feeliqafd Heluen tenpbatre tdhen
enpl ey e460ne.t th hasehighcensiiel addimpeke \sirength, ant higiyt rebistancit tortedr dritiationa Ryorm@inperatare S

duri ng ptopertieg are gorhpeablatie thbseanf polybetertiire whitsLes 2000 Ct the filmman bé bentjaroind ma @timhi St i cs
of the @&Yimog mandrel withtu neaiingcand ab2590C dhps b tensilofstrbrgthnan the prderenfl 3506-4000psii pl e

| ayers @@OE:UW&@)a thick coating when 5 required and are able to bond

wel | to i fTeeforegeirg sperification hag dessriBed evadety picmelepylanenntligyiations|and appligpiensof @s. The
pol yitri RpbMigh & pRYISHeARICRI and sglenbypmide ecily Hiesimeptionts fugtie Hilugiatadyip Ahestoliqwnp) e

r et ai ni REMPIETe AlbPara ardrergeptages e by whight yplpss othepwise dndicalpdy ;seful to fabricate
phot ovol t ai c devices. They are desirable for bonding a |ight em tti ng di ode

to t he ' e of anot her sem conductor devi ce to turn the device "on" and
off 1N e t3(-)ne'E:kh asﬁ)gg [£ wulh st%fert heontli ?n;n ét%rﬂ q ! Oﬂgr %8 P | yner

mat er ' 31}\ E%e nﬁ& ﬁ'\g t'e%ﬂd grnﬁro nsé?ané&pj 9 mo‘é? bls( -

prot eCtgﬂé%ngglgn% IE ﬁge ngn \bi nts f Ol ar

cells idis! vﬁ&"a .iaﬁd %Inﬁ%ﬂ& ofdfi |on felod as) o%

agni X1 NGcatddkjpRbhos)dighbiyF Suili (dfahydtids Were Ermgad "JPJ ﬁs %sﬂ oxg w721 08grhrhd G- y
| NSULAL &8yt Pffbofiiona lindaAY hibihe oS! d.01Cor&n 6 baskiendVBiit6Hic dcki @4lysHXlofRdis8! Y t he
Same aschalyed PCQhe/ MRk. Thé résdion Rdurb WS Bgitated T alclehd RlutidhbikaTdbfined Snduritkd s Yy
di stri bappfsd dnbir |e! N tenipbr@tuROwdsi dthievdd. THaDleactich Mixtubs @atombr kitainéd Bietfiux
mat er i alempatatiralidr @né@ houn Durihd is tiMatabout 80 gams of NWIB avasaibitied aff slodgnatvthd watétave a
15 r el faimed eluynggicbnadnisdtipn yadtion. 'Tee itehipeeiu@odf tieaedctianaonass e/ks than ededed togdmdt hei r
di el ext controligdbbrdwean 195 °€ th i1 9ph G rfortabauh 4 hdves: Aftdr corhgetip bfitiveerpacti@duihe tzeial was tumed
el ect r i gtdnd yhejreastidnanashwasfaliovied to eealttebd°® s have been found to include
al um num édledienolysiet sajutien wasi olftainedWichswas ippusedsinto msthenpl o Rrecipitete the pelymer; Thei ca,
rra nesi RAMMSK Mescvashed with fresh sethanohendythen dried 4t ambient F?mpei’ﬁ‘éfelf?'i“ﬁh?qfﬁael di vi ded,

| ver iTherPipiderpolyprs (e fisspiveq jn| Nsgetyipyirplidpne teabtﬁ'ma \10P6j Splids sear s°'“"°" A

pol y(“bs’t"@r‘?’% Fehon & Qh;:fy feated ‘@“‘ 3 if‘rq"b? Al gridedri f'n an el 8vi
temporst 0°C. A § Ie % %trqqﬂgon
o O R LI ke oo HES R DR BLLIoCE oY PI ST St oy 20

gases a rrperature of approximately [err] and back |nto a I|qU| d gas
for %%%gltgature excursion range of about[err] or nore. Additionally, it

has Deen E@\ %wcxaum Qeé@%g RS o @iof ol Esrnie{@.a.st pmfdHy i on up
t0 350 Pen B@e 5838 Yfamd )op§'3' fdpﬁon hebdugift dlanhydrlde A

char actasalrﬁa,»nceﬁc prl;&mw&rydovar&efmmmm Moraiil M 08) can be Appl T ed over

el ectri calal ol BySibight dofBlon AR pBIyRide@n BIMP Sas b@&?ed%icﬁ%s@a’étcﬁﬂdﬂr&@&e@blﬁd’sl de or
al UM UpRts bdd théredried fn af 3Venaleér @ tdperARY rhiRe ofG* 0D 300YBLIA AdxibRYcIbaA YAk brown filhace Of
t hose nwdsadbtambd, . whith thie & IGREY Webbitioh teBpeydtuié die257 vd b BetérMinsd by Disterbatiall Scenninger t |

t enper aCawrimetresi st ant, capabl e of flowi ng upon heating, and having superi or
dielectric properties, finds application for exanple, as a passivation
coat i ngExafmgleBowi ng application of the polyimde to the device, holes can be
made4 n the polyimde, wires attached to the device and the device heated;

t he polyi ﬁﬂ&g“ $-peck fiasly fittes! Withy 3 stirRre a weridensera p HeaStarls &aryia thegmometan hoplingi di ng
a 30 s@ptle japq,a nitpgey Bipnked was; ehargad uedet ?ﬁ% geBéé‘%ﬂiB'??'eo‘l"‘ht‘ﬁé’l grams (R85 mole) efnd

di el ect HEsERBResUmMY "zef“hﬂ° P?ﬂ%%’gs?f m% s 441 ne; The dnbdure wagpojipted 1alily ¢ o

a clear soluti on was obtained. 525 grams (0.1 -benzophenone tetracarboxylic

s0 dianhydride in 300 grams of NMP and 22.5 grams (0.05 mole) of 4,4' sulfonylbis(p-phenyleneoxy)dianiline

in 150.925 grams of NMP and 0.1 grams of p-toluene sulfonic acid were charged to the reactor under a

nitrogen atmosphers. The reaction mixture was agitated while heat was applied at a constant rate until the

reflux temperature was achieved. The reaction mixture was held at the reflux temperature for 1 hour during

which time 110 grams of NMP was distilled off along with the water that was formed during the

s5 condensation reaction. The reaction mixture was then held at a temperature of 195°C to 198°C for 4 hours
after which the heating unit was turned off and the temperature was allowed to cool to 100°C.

The clear polymeric reaction mixture was filtered and then poured into methanol where the polyimide
polymer precipitated. The polymer was then washed with methanol and air dried for 48 hours.
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conbine two or nore layers of chips to provide nultilayer sem conductor
devi ces. The thernopl astic polyi n%};iﬁiﬁggga | y(esterimdes) of the
invention are processible by extrUs lﬁﬁressi on and injection nolding,
filmcasting and solution fiber spinning techni ques. Because of their 35

hi gh el ongaireQiayiidh W3 LiaEIRAS NMPEY oBthiF aPid%! byCWdight botid, L5eaf sBiutiblaridll fikm fwak M
product s cadieh a Jrsd pldts1Poated WAR'B ITBFLONIBIBSsb \b§emt. TROREiR B&&d%ﬁgs Weds@RéSin an oven for
Pol yi mi ders minifs @0802 C, 20CiRutéat 150+ dE2b rifités 402008 ahdMihbn 1Ehmitss A1i3gd* csAnenss, h at
[err] andieasdahd éwnaiih @ss dotdined. THE PofimiBE Wasabformifiddab ha¥s a gh&y trafSitdR Rnterafiiéldf Ng
processi rago af bygbitgpdntisl Scanniflg Qblammtry.i ber | am nates. The pol yners can be
extruded e.g. into tubing or onto substrates such as conductive wre and
can be cdxaygle4ided with ot her polyners to prepare nmultilayer tubing or
insul ated wire which 40 display good adhesi on between | ayers to provide
i nproved hi Yeingt tharpreeatug eed proeedurp ot Examplal 1. 79 pams (@05 maigkiohhif-bis(p-aminpeumyiind
coat i nYs benzgpﬂ were Feaptpth with, Bl @fams d9-@lsmelp) of hiskéd-diddicaoypheperylehenylisplidecdiany n
product s ?’E’eta %%"tlg'%[t's @P%’é@@l"ﬁg“t 'ﬁ?ﬂﬁ?’@éY)diﬂ’ﬁéV'ﬁuFf@P rfbfipas 8elyreer solution

| yi m de'&s f Bgured| ’8% l/‘% P'Eeﬁ'e' tajedne B‘t}tt"}?
ItO(t)IeyI ;nr ef n 5' d egé“"trf ° 'ﬁ W&ﬁg&ﬁgj&“gﬁ%r
:F];nggisler{{u éswréﬁ! ?é} ﬁfb llflaxnbl ? cleaan rk bown flm
no post c&f e eI op ?ﬁéﬁ #}E )&Pur e y%% m&fid'o" W(DS%I

recl ai megs, ﬁ&? d as required, they can be cast |ntof|Imfromsqut|on

using co | casting machines, the filnms being useful in both

suppor fed aﬂétmgumatuwaattsedn@ra%s&@t bpe,samptehe Blalpies 3340kdo \Wakibd BMt using the
heat - sealdiggydtidssdne WMing€ SotIsrthVik lie Bubiot aioR! R giide | tihdftioRl @snpBfature of each such
pol y( est akdriidplbetc) polyBeyhichanas Bistaifealis didoGritticated! Ik theTtablef | ber s to produce flame
resistant, high tenperature 50 resistant. fabrics; they can be nolded with

various fillers into parts having high strength at high service
tenperatures and flame resistance; unfilled nol ded parts have | ow
coefficients of thermal expansion while glass, graphite and asbestos-filled
parts give still lower coefficients of thermal expansion; they provide
parts that wear well with low friction and nol ding conpounds filled with
grdbhlte powder, nol ybdenum or tungsten disulfide or PTFE produce parts
W th s@lf-lubrlcating wear surfaces such as piston rings, valve 55 seats,
beari ngs, seals and thrust washers. Lam nates are made in high-pressure
pl aten presses, |ow pressure vacuum bags or noderate pressure vacuum
aut ocl ave bags. Solutions can be used as |am nating varnish to inpregnate
e.g. glass, graphite or quartz cloth, or glass, boron, graphite or ARAM D
fibersto produce |l am nates with flane resi stance, high 13 EP 0 163 518
Bl tenperature strength and good el ectrical properties which have utility
adones, printed circuit boards, radioactive waste containers, as well
as for turblne bl ades and structural parts which are used close to the hot
engi negenvi ronnent. Polyimde fil mhas good nechani cal properties through a
range fromliquid heliumtenperature to 5 450 C. It has high tensile and
i npact strength and high resistance to tear initiation. Roomtenperature
properties are conparable to those of polyester filmwhile at 200 C, the
filmcan be bent around a 1/4-inch (6.35 nm mandrel w thout breaking and
at [er#] it has a tensile strength on the order of 3500-4000psi :
(24100- 27600 kPa) . '
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The foregoi ng specification has described a variety of nolecul ar
configurations and applications Eg,f ﬁi Ja |l yi mde, a poly(esterinmde) and a
pol yam de acid. The invention is fur 3h ? I'llustrated in the foll ow ng
exanples. Al parts and percentages are by wei ght unl ess otherw se

i ndi cated. Exanple 1 15 Into a 250 m, 3-neck flask fitted wth a
stirrer, a congenser, a Dean Stark trap, a thernoneter, a thernowatch, a
heat i ng mantle and a nitrogen bl anket, 3.44 grans (0.01 nole) of

pcunyl ) - benzene were charged under a nitrogen atnosphere

jr ans of N-gethyl pyrrolidone (NWP). The m xture was agitated
508Ut i on V\H'S obt ai nad. Then &. 10 graﬁs (0.01 | e) of

=~ di car bakyphenox&) di phen;& sul fidg di anhyqggi de were

until a cle
4,4'-bis(3, 4 # ~
charged int o., she flask along with 77.10 grans of N 20 net hyI pyrrolidone
under a nitrdigen at nosphere. 0.01 granms of p-toluene sulfonic acid
(catdfyst) WogE al so charged in the flask. The reaction nixture was
agitated untiffa clear solution was obtained and heat was applied until the
reflux tenperajure was achi eved. The reaction m xture was then maintained
at reflux tenperature .Lor one“hour Diing this tinme about 50 granms of NWP
was distilled f al o ergforrred during the condensation
reactron. The rat e R ctd on mass was then reduced to and 25
controll ed be [er ]t g ﬁ out 4 hours. After conpletion of the
reaction the ,gff e regction mags was al,l oned to cool
ta_herr]. Ac Iy’rfer"‘ ‘dtlo‘g & obt ai ned which was poured into
Iyrmr -—ige pol ymer was washed with fresh

L

&3k

nmet hagpol to p t

met hanol and t at |en'E'a, erature for 48 hours. The polyi m de
pol ymer wasg,, di $s8IX v'8d n Nt hyl Pyt P8t i done to obtain a 10% sol i ds clear
sol ution. 30jfilmwas cast on a glass plate treated wwth a TEFLON rel ease
agent and ieg in an ovep over a terrperatpr@rang ofa [err ’& flexible,

cl eamrs.dark bro g‘% %

fi |l mwasgobtai ne@ The gl@ssgtrangtigon te egature of the
pol yi m de resi delergigned to lerr] Dff i al ni ng
Colorimetry. k& %e 2835 a ara‘g -and geduren. aExampl e 1,
3.44 grans (01.

| e) gof"’ b| s E'ne We ‘react ed with

3.2 grams 0. B I f-? 3", BADendEB net etnr rbo
di anf§dri de. Acf ﬁb ﬁ ﬁ(%:gwas’ e‘boveréﬂ rom t‘ﬂ "Feactr on
m xture. A 109% by i gTTt "s‘ u’t’l on"“ ~“the pOF? i de™t "’NI\/P Wa ‘Brepar ed

over a tenper af ur.ewange of [era].-,,A flgxr bke @ ear dar® b&dwn il m was
obt aijped, whi j : ct gn e.~‘p [ eBr | o 9 erm ned
by D| ferenti 3 BN >.~‘ ureU 6513.45 100 36 k flask
fitted with al$t ¥rg sers E -trm cthebdEer, a
hgat i ng nmant | :3 U 2 e ‘C = { B

at mosphere w _t" af 3 ﬁr'@(gf dhl BBz ene

al ongowi th 30 ; ~ pyﬂ_rg lﬁe'm% Pwe B RAt ed unti |
a clear solutid O T hEN '825"3r%1ﬁr§"(0’ Fe)Vat &

3,3 ,4,4" -benzphphenone tetracarboxylic 50 di anhydride in 300 granms of NW
and 22.5 gra (0. 05 nole) of 4,4 sulfonyl bis(p-phenyl eneoxy)dianiline in
150. 925 grans &f »NVMP and ©.1 grans of p-tobuene sulsfonic acgd were charged
to tH& reactoPtunder a nitrogen atnosphere. The reaction m xture was

agitated while heat was applied at a constant rate until the

Example 11
50

Using the apparatus and procedure of Example 1, 10.32 grams (0.03 mole) of 1,4-bis(p-aminocumyl)-
benzene were reacted with 19.2 grams (0.03 mole) of 2,2-bis(trimellitic oxyphenyl)propane dianhydride. A
clear polymeric product was recovered from the reaction mixture.

A 10% by weight solution of the resultant poly(esterimide) polymer in NMP was prepared and then cast

55 on a treated glass plate which was then dried in an oven at a temperature range of 0°C-300°C. A flexible,
clear, dark brown film was obtained which had a glass transition temperature of 200 C by D.S.C.
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reflux tenperature was achieved. The reaction m xture was held at the
reflux tenperature for 1 hour dur time 110 grans of NWMP was
distilled off along with the V\/ateérrqghégh&%g formed during the 55

condensati on reaction. The reaction m xture was then held at a tenperature
of [err] stampled1dours after which the heating unit was turned off and the
tenperature was allowed to cool to [err]. The clear polyneric reaction

m Xt ure wasxdmgld €r aab @pahtetlN@dend Tat el quantiy ofe ibRPaminsbeiydbdnlene Mat yitla Haf

pol ymer pide cplacedaltye 6.75 BraensploySTemoleyvats 414¥mlmnms(p¢ﬁembﬁehxyonunmmoﬂgauanai clearr

dri ed & opolyhibrib prodigt wasbbtainedonOthd B3ctiod BixBle. The pol yi m de was di ssol ved in
NMP t 0 obt @ 19%abyl 86igH golvtion ghthe sesiiliant, copdiyerer (estetinitié) paly@erdn &IMPi wanpwpared arsit  on
a gl ass [hemcest pn @dedted glassiplate FERLIGHqUentvediiod inagregven alfhitempersting rangaiobl° @loass
was dri ed00°R- Afiexibleetioaf. dark howndilmurag gbtained which haddaglass fransitien tampdratyre pf 298° Gri nut es
at [err]and then 15 mnutes at 300 C. A flexible, clear dark brown film was
obt ai ﬁ?ed__aﬂﬂﬁ_ﬁol y| m de was determined to have a gI ass tranS| t i on

terrperatur }thﬁ lt‘D|fferent|al Scanni ntgp a

a ll'el' 9@'{93\
i %}‘e §§ sty e ,m:r’gw”ﬁfga o
g'r;gm,?o- i g.i ' ‘i}f&n@%é@ fg»x @mg"mg e eof

pol ymer &g E'rP briién€ al ﬂ%]%ﬁgpﬁﬁ g@g“ytate
the pol Y%‘ﬁﬁﬁ@g:te P%ﬁégﬁt"aﬂdﬂaa'i aV\@%??/ bt grf @%ﬁm er@rﬁllé
at_anbi eplialcRPS E:&Tsﬁﬁtestéaw sfe8d. R4 befition w oﬁﬁlbfé&rhta M 39’% kY 4hd 'tﬁéﬂ tlQaf t he

resul tz@Nteaflich Yhald des BRWSARS aditite Mw%owaﬁmpsra&arf&msvmvuﬁhovaaﬁe\@ae%ﬁ\pneﬁbnaof the

pr et r eat pfActigh. Th&redMbiihg reditdnt!pdamid Beid Whisi predsuné filldret GRIREAIRIgEN Smbsphete af stdrédy '] .
t 0 obt ai m apofypepyidab eottid fewrOpl astic, clear dark brown fil mwhich had a

gl ass trans 20-graim petighent &ie woigantlé adidl WasGnixeollvith 110 @amis wf DMAC endeathis saldtioSeanthenng
Col or i mesprgad(dD. Stre@tel. gldex platel apd sibedquentiy Gubjected s iarmyret dckedalp (i p ddreesl airroolen as

pr oceder ®llaws: Exanpl e 1, Exanples 5-10 were.carried out using the

di anhydri d€9°@fd4eimanehes set forth in the Table bel ow. The gl ass

transi ti on 0@ypler dripwesof each such thernopl astic pol ymer which was

obU ned i 581G 1 ¥¥cated in the Table. 25 30 35 40 45 50 55 15
200+ C for 1 hour, and

30 300° C for 30 minutes.
A thermoplastic, flexible yellow-colored polyimide film was obtained which had a glass transition tempera-
ture of 275°C.

Example 14
35
Example 13 was repeated, except half of the 1,4-bis(p-aminocumyl)benzene was replaced with 22.5
T grams of 4,4'-sulphenylbis(p-phenylenoxy)dianiline. After workup in the same manner, the resultant
k,/ copolyimide polymer film exhibited a glass transition temperature of 273 *C by D.M.C.

40 Claims
Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, NL, SE

1. A thermoplastic polyimide, poly(esterimide) or polyamide acid composition which contains at least
10mol% of the reaction product of

45 (a) aromatic or aliphatic tetracarboxylic acid dianhydride
O _ o
(II: : |I

50 : ' \ / \
II II
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EP 0:163 618 Bl 10 15 20 45 Exanple 11 50 Using the apparatus and procedure

- of Exanple 1, 10.32 granms (0.03 nole) of 1,4bis(p=ammnocunyl)- benzene were

reacted with 19.2 grans (0.03 ng f bi s(t
oxyphenyl ) propane di anhydri de. Abg%a;rmgoaﬁyrrerl c mm‘ l“ﬂawllmnver ed from
the reaction mxture. A 10% by weight solution of *the resuitant ™. .

pol y( esExemples te) pol ymer in NVP was prepared and then cast 55 on ‘a treated
gl ass plate which was then dried in an oven at a tenperature range of 0 *

C- 300 * Ckxamplel xwds| repeated.caxeept thatr the lquantitn of il 4-bis(peesninoburai)pemgenaiwas leuthia dath

gl ass tandrreplaced byt &1hp grams LP.8150Mmolplk pir ]*4't9y"qw|518(mphelisleneoxmaﬂ¢n%6'&6"5.18 ar

Exanpl e9lymericnredvpl vees phtaipgsdromathergeation mixteteept t hat t he quantity of

1, 4- bi s( pAdRTerRycraigh %\@P&@ﬁ@ W&&ta'wtipqwehéﬁﬁ?ﬂraﬁﬁ PRUPrR AP yaspropered pahs
(0.015 ‘Pﬁ?l‘é’?’??fa °"!P %F%;’? @W}H"@%@Oﬁ?@’m a‘rﬁ pernﬁgatugggg]gﬁofg €Mear 5
pol ynerd’R* HrAdlee. %@%Pfa e inegrhich Bad 4 giars frpnsttien emperdtyra of 395 Gei ght

sol uti gg of g?e resul tant copol yner (esterimde) polynmer in NVP was
prepa?r hen cast on a treated gI ass plate and subsequently dried in

an oven afn £ sbe® P S8l MaSic fifdA9s Oaf higt® tsﬁrre?f tenA:ooi é%aﬂ' ?i-eem?o'm%?eE andiar K
br own ‘;J}QPE% @Agﬁg mg.s& oc‘in'h §ﬁzi|'1 Wer ggy’daaﬁdrlé QitfPlod 27 11 -
10 Ex Lot £oldtk WluthoR® bt Rersdref €T
tap watdbing Has Iame Bs tol M ﬁmp rﬁ‘ﬂe thFUu woeglﬁ@e S1B6Rkion AAhd*ralgerdtio( 0.

nol e) a5-¢. fo e doBled BIIBK; LH2)8Y )pRARZA? BY', Wee! W@ﬁdw&&@wmu nhirdle dvefl 2NB
of NP GHaE&S inprbdeRpfiNec porivn® BRAE withgY.8 @tamrbfm ADgrbdefemihed pdvioas Bo as & ear
s;%ut | Oiairadit] 2693 esolidl Eantentrition @O @hy Qigen\irBe, abri £ ditrbgbna@mdbsphdi®li wiilélicBntiauing
t"erper aigitation ttha congthra steadynspedtn Ther iditiprewast dompleted irt dbeutras majutesf tirdand3%enGhe TO

t he moobaetions mhsst wasnaliodsd. ©%aglate s room BmBraturd fot' 16besOp Reliemeccompletiancatrtteoxyl i C
di anhy deactien. iereaiterHihe geukant polpamiciasidovasipressirgitiered omvler cikagamjatmpspherd andstgechns  of
NVP i n ipe eelerenyiensbatlegbf-61@ns so as to maintain 25% solids concentration at
any gi venAt2peEm rerige of e pelyamigyecid vwas mibegd vith 40 oamp PEDMAN endbis seutiag westheron at
a constsaf?ﬁ‘d Kl ééﬂ’?‘e% gBgplatyqed gibeRaengN smfeéd?rﬁlcé{ee%h‘?dﬂ'e dbafercdAn VAR B s’

ti me?ard °t"ﬁen the 20 reaction nmass. was allowed to agitate at room

t enper at uf’ Q’rﬁ?j’@“ Yurs to achi eve conpl etion of the reaction. Thereafter,
t he resul *acid was pressure filtered under nitrogen at m)sphere
and store |yg‘ropyl ene bottle at 0-5 * C. A 20-gram portion of the
~polygm c g, dW|th 10 granms of DMAC and this solution was then

Spr 8 Rl |;, @tff‘e a.g 855D Bofle SHPREARIoh ¥Sh RIE S tafbiien Wia-

schedultg\reo orce oven as

Example 14
35
Example 13 was repeated, except half of the 1,4-bis(p-aminocumyl)benzene was replaced with 22.5
grams of 4,4'-sulphenylbis(p-phenylenoxy)dianiline. After workup in the same manner, the resultant
copolyimide polymer film exhibited a glass transition temperature of 273 ° C by D.M.C.

40 Claims
Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, NL, SE

1. A thermoplastic polyimide, poly(esterimide) or polyamide acid composition which contains at least
10moi% of the reaction product of
45 (a) aromatic or aliphatic tetracarboxylic acid dianhydride

i ]

* \/\
/\/
Il ||

55 ' 0o 0

’

and



75 Cfor 45 mnutes, 100 [err] C for 30 m nutes, 150 C for 1 hour, 200

for 1 hour, and 30 300 Cf Ath i ble

yel | ow-col ored polyimde film V\%é&ar%ﬁ?ta whi ch - hﬂ'mwntmﬁ Ilu“!“tl on
tempera- ture of 275 [err]C. Exanple 14 35 Exanple 13 has' repeat ed, except
hal f of the b}aémmcsﬁaﬂr@r&mgmg)benzene was replaced with 22.5 grans of

4, 4" -sul phenyl bi s(p- phenyl enoxy) di aniline. After workup in the same manner,
the resultant copolyimde polyner filmexhibited a gJass transition
tenperature of 273 [err] C byRRQ M C. 40RGl ains C &yvs for the follow ng
Contracting States: BE, CH, NL,] SE 1. A thernoplastic
pol yi m de, pol y(esterim de)/or ppa t| on whi ch contains at
| east 1 Ol % of the rBa¥tT ar®¥iatic or aliphatic
tetracarboxylic acid dianhy EP \&=163 518 B1 C L M S
Exanpl es 12 Exanple 11 was repeated, except that the quantity of

1, 4-B? s(p-am nocunyl ) benzene was cut in half and repl aced by 6. 75 grans

(0.015 nDI"e)Vh"E!T 4, 4" - sul f onyl bi s(p- phenyl eneoxy) di ani | ain, aclear 5
pol yneric pr d&éﬁ %‘?‘eﬁtbfaa‘f’ﬂe‘?f"‘fefioﬁ’ﬂ“l ReSyogiiied "'Fﬁ"?(sﬁ"ﬂ?e% a“ﬂ‘ DR FPEES ght

Sreps od ang g“%t R A AT S
iﬁﬁ ol BN 5 st AR of Pkl ofend of b Bl 27

A ke £
dar k bromf&]rgb 8o ass ransi erature of
e 13

205 C 10 na 500 mn 3neckf|askf|tted V\nthahlghtorque
styrrerpt qpco%&s@tfon Q&QJdInB% i *ﬂmvﬁﬁ?ﬁ%ﬁﬁ%ﬂ[ﬁﬁr@rstrﬁdﬂﬂal Uhils P RmhRNket , 34. 4
gramg, (0.1 nole) bi s(p-am nocunyl ) benzene were charged al ong with
103. 2 grans of NI\/P under ni t rogen atnosphere. Agitation was applied to
obtain a clear splution and thereafter is cooling was appliedqso as to
mai ntain a tenpefatud egt hroughgyt the erﬁﬂre oper;e%i on ing ange of 20-

35e[rr]C. To thejgool ell sol uti qp 32.59 pgranms of B,3", 4,4 zophenone
tetragarboxylic aphyunNde )ue‘re\c\harg n s)(;e rmne

ons al ong

with 97.(8) grams— Aredet e i ads ailn 25%
sol i ds concentr af o%%y Nﬁpﬁ] under a rogen a here, while
tinui
conkl/,nw ng I o _ -
30

ovr

2
HO-C COH
a > @@
5 (11} . '\ / \ /

- i .
\ 0 "

in which
k and k' are positive integers representing the number of polymer blocks in the polymer, and r and
t' are the same or different integers greater than 1 representing a repeat number in the polymer chain.

45 3. A composition-according to claim 2 which contams up to 90 mole percent intercondensed structural
units of the formula

50 9 9'
- C o C
827 Sa” Sy-os
\'C/ ™~ c ~
55 ] ]
0 0
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agl tat| on at a constant steady speed The additi on about
35 mnutes' tine and then the 20 %g{hgpss vvas W‘“ te at
roomtenperature for 16 hours to ac |eecorrplet|o ct e rtaction.. -
Thereafter, the resultant polyamc acid was pressure filtered under

Ni trogen at WRSEHIS!Ea Avbnbia@Ed® deorvl o LidAIhS RNinG B8 gBidrdl tofinuld HA-EBNBE Whdreife: A
20- gr am por Biiah dNphatid16r PQbFHAICGrapI ofl 2R ditbeR Shoé, thBterbEyclly @btp db b 1d b Garbamd

t hi s sol uti aoms)@pslydxipaylead grovtof MBmat tb 5EEdatdn @bras Srombii! gPoup dfls RUIDAGOILAhsY
subj ect ed t or iadeivedefropcdisislanhigofuntional)f polysilexkng ior a comtbination thidteof edd ows: 75 C for
45 m nates, [ erisdnifteger Oateritrmties, [err] for 1 hour, [err] for 1 hour, and
30 300 * Cfor.30 mnutes. A thernoplastic, flexible yellowcol ored

pol yi m dek f Alcampasiioroeitany aredof\ihe Rreregingl claimg wherein Arigi A detravalent hepzepe pronaphiplene of
[err]. Exanficieusior azgbsitianintravaledt o ot fpwlat ed, except hal f of the

1, 4- bi s(p-am nocunyl ) benzene was repl aced with 22.5 grans of

4, 4" - sl phenyl bi s(p- phenyl en ianiline. r, workup in the sanme manner,

t he resul tant copol yi m de pol Q%jexhi a gl asg, transition
tenperature of 273 [err] C by il a ai ms fOr the foll ow ng
Contracti ng States: BE, CH, DE, , GB, IT, , NL, SE 1. A thernoplastic

pol yi nj_d pol y(esteri mde
| east meI%of the reacti
tetracarboxylic acid dianh
163.518 B1 C L M S *

or

pol yam de acid corrposi tion which contains at

roduct of 45 ) aromatic or aliphatic
3['ér$]“a&j EP
aromati c diam ne o he fornula 1

2\ 3 Rn 5 [err] __ 2
NH2 10200 N Wiahe?din m is 0 or 1;
Eis -O-, -8-, -8-8-,
0 0 0 0
: i 1} (! i
% L e =8y, -,-._.S,.—=,g..-:---.-O-,-__C..-R-_.C_;-.-O
)
0
— {(where R is substituted or unsubstituted linear or branched alkylene or arylene of 1 to 30 carbon
30 atoms) :
"
-C-,

35

. or substituted or unsubstituted linear, branched, or cyclic, alkylene of 1 to 30 carbon atoms, or
&.4‘ alkenylene of 2 to 30 carbon atoms;
G is phenylene or a substituted or unsubstituted group of formula

O
and

Xs and Xa each independently is -O-,

50

55

19



Ais a tetraval ent radical derived froma substi tuted- Stitu
aromatic or aliphatic dianhydri nd R3 ar i

hydr ogen, hal ogen or hydrocar by%%a(ﬁ!]lm’né,?g#q and n" §‘l§‘ﬂﬁi\m‘m‘m\““
(i ndependently) integers of 1 to 4, and X1 and X2 ahe il ndependentt|
branched or cyclic al kylene, or linegar, Qranched or cyclic al kenyl erie, of
up to 30 carbon atons. 2. A corrposiﬁi on gccording to claim1 conprising
recurring structural units of the #8rpukge02f 25 [err] 0 30 or 354 [err] 40
in which k and k' are positive int egers representing the nunber of polyner
bl ocks in the polyner, and r and r' "are the sane or different integers
greater than 1 representing a repeat nunber in the polyner chain. 45 3. A
conposi t i dineanawandhadalkylienecdf 4 ta30Zarebn Woms: orali@nyiene a2 to G0 S@banwlomsper cent

i ntercondensed structural units of the formula 50

0 5 A compo@tiog@cc{ogﬁng o glgm 3 in prhicinB {sgsubstiupdmy unsubstituted phenylens, diphenyleng, M
S whef ei n BPhthylege e a,geup st e fBPWa| deri ved from a di ani ne havi ng the general
formul a H2ZN-B-NH2, wherein B is an aliphatic or cycloaliphatic group of 2

to 20 carbon het er oc group of 6t carbon ato
pol yoxyal kyl e@mﬁﬁa’ﬂ;@to 500 @®&r bon -056 brdt+ p of 6 to
40 ca bon atoney—dr is deri froma bis(amn ctional) po | oxane, or
a conbination thereof; and 5 s is an integer greater than 1. 4. A
conpositi %egfnp,ﬁ%)bopql.e of the preceding clains wherein Ais a tetraval ent

benzene or naphidlalene nucleus or a substituted tetraval ent group of

ted
y)

fogpulba 10 [err] 20° wherein mis O or 1; Eis -0-, -S, -S S,
° o 0 0o 0
1l i 1] i
-§-, -§-, -§-5-, -C-, -P-
tt {
o -

25
or substituted or unsubstituted branched or linear alkylene of 1 to 30 carbon atoms; and
G' is substituted or unsubstituted phenylene or a group of the formula

30 ,@’(E')m“@\

a5 6. A composition according to claim 3 wherein B is the residue of a bis(amino) polysiloxane of the formula

\/ ; .
O
-0~-7Z-D-Si -Si
HZN Q-2-D 'S]. ;{7
~h
45
wherein Q is a substituted or unsubstituted aromatic group;
Zis -0-, -8,
0
80 fl) 8 9 3 il
~S-, =S5-, -?-—NH, -HN-C, -C-0-;
i {
0 0
55 D is substituted or unsubstituted hydrocarbylene;

R&, R7, RE, R%, R and R'' each independently is substituted or unsubstituted hydrocarbyl; and
h, i and j each independently has a value of 0 to 100.

20



0 O | O O0OfJerr] O (where Ris substituted or uns mllmmﬂrm""uwe"'
branched al kyl ene or aryl ene of ]Ef81§$gﬁf%£°n 30 " 1 35 or
substituted or unsubstituted |ine or cycl fc,alkylsené of 1 to
30 carbon atons, or al kenylene of 2 to 30 carbon atonms; G is phenylene or a

substitutzeda %mbbgﬁ&b&tah} SHoH trigpRieBuirdf cidirhd Wibkein 4 Joﬁ.b&sluoﬁléonme bBt%e"rﬂ 15%&1
[ err] each sméwsaebamf s¥d resctio®produe) O

C L M [err] linear or branched aIkerne of 1 to 30 carbon
at oms; ors. ah k:aﬁpdsmmeofmhy dnel @ thaCorevadifplaieié @NdBein X, an®l XG GIAFHOIS iatdivalent @Ecbp btlhélg t O
claim8 in foimutsh B i s substituted or unsubstituted phenyl ene, di phenyl ene,
10 napht hyl ene or a group of the fornula [err] 15 wherein mis 0 or 1;
E is-0-, -S, 200 0 0 O [err] 25 or
substituted or unsubstltuted branched orgﬁlnear al kylene of 1 to 30 carbon
atons; and G is substituted or unsubstlauted phenyl ene or a group of the
formul® 30 [err] 35 6. A
conposition according to claim3 mherelnRé is the residue of a bis(am no)
pol ysi | oxane of the fornula

wherein

15 R* and R® each independently is hydrogen, substituted or unsubstituted alkyl having up to 12
carbon atoms, substituted or unsubstituted alkenyl having 2 to 12 carbon atoms, substituted or
unsubstituted cycloalkyl of 4 to 12 carbon atoms, substituted or unsubstituted carbocyclic aromatic or
heterocyclic aromatic having 5 to 24 carbon atoms, with the proviso that R* and R® may not both be

&vg hydrogen.
20
9. A composition according to claim 8 in which R* and R® are (independently) C1-g alkyl, Cz2—s alkenyl, or

Cs—3 cycloalkyl. . .

10. A method of making a thermoplastic polyimide, poly(esterimide) or polyamide acid which comprises
25 reacting .
(a) aromatic or aliphatic tetracarboxylic acid dianhydride

N\ o 0
» 1 \ /g
< / \ / o
35 ¢
ll I
0 o]
|  and
40 (b) aromatic diamine of the formula
1 2 3
Rn Rn| Rn“
45
N \
HoyN 1 X NH,
50
in which
A is a tetravalent radical derived from a substituted or unsubstituted aromatic or aliphatic -
dianhydride
R', R? and R® are (independently) hydrogen, halogen or hydrocarbyl and n, n' and n" are
55 (independently) integers of 1 to 4, and

Xi and Xz are {independently) branched or cyclic alkylene, or linear, branched or cyclic alkenylene,
of up to 30 carbon atoms.

21



58 [ e; ]S 5550 D is substitut ﬁ%}%ﬁgmst | tut edlI ml"a“ ulf[ err]

and [err]each independently is substituted or unsubstituted hydrocarbyl;

and h, i1, 30 MethodCiE8hdihg 1 LREN IR Wwhikh 118 SiashyHrie iEreSttedWith Qrorh@fe- dishithe (b) aﬁé’oﬁb 163

518 Bl or more other diamies, thé-aromdYic di2mifie (t\csneiiRIAG bilibaSi T OMbIoPE! YiaRnE ustld
precedi ng clains wherein said conposition contains between 15 and 85 nol e

per cent 1&fA mathdll dceonding to Blaipy 10@dH Qlim 18 cémtiSingMe falbwiriy seduende\of stege: of t he

precedi ng clina mactivh ambedre of e Kiantgirilie [(rand awaeatt disnide @) & prapabd gidostipedih & he 5
formul a R4 3Qvent _ -C R wherein 15
[err] and [ & rYefledngireactimdptveelclpang (b) protinces wagen, substituted or

unsubst i t ut di) thel vejar isemdvadbydistitlaiont andcar bon at ons, substituted or

unsubst i t ut é¥ aitekeompleteyampyatyofthe watgrp the seshiing HP%SO'@%QWPQ'QH ang thyy desired
unsubi8t it ut @ﬂyfﬁifé?‘?@‘!ﬁ“?@yl of 4 to 12 carbon atons, substituted or
unsubstituted carbocyclic aromatic or heterocyclic aromatic having 5 to 24

car bon é?'(ﬁr%‘ herd 3L°FP“E' BARRP StFams,10 tf & H"]Whﬁ'i‘la"e[yé’r'ﬁ"]'"erf'é?f’ Bgem#H5t h be

hyd 9 t I 8 whi ch d
O e SR ARG LA} 1O, 0,012 TP {1 i ch [eri end, o)
met hddl of ﬂﬁ‘éth&%f%ahﬁ% %RII\O%E&’CE gm.&é' E[iyﬂ%temﬂ‘a{a)yo@ ‘E&}t,a% e@cﬁeczo?\gésiﬁ&%é(i&m de

acid Whl c aroma
tetracar b?ﬁ?}ﬁ; E%En%loa h&@ﬂ‘é&;ﬁm f:e&gn]]yﬁggl 40 orr] (b) aromatic di am ne

[err] 45 wherein Qis a substituted or unsubstltute aromatlcq"

f\;\h,e f or mul
(o) 0
1
\ / \ )

25 / \ /

II II
k/ : 0 o
30
and

(b) aromatic diamine of the formula

35 1 2 3
. Rn Rn' Rn“
HoN \ Xy \ X2 NHp
] —_— —_—
in which
A is a tefravalent radical derived from a substituted or unsubstituted aromatic or aliphatic
45 dianhydride
R', R? and R® are (independently) hydrogen, halogen or hydrocarbyl and n, n' and n" are
(independently) integers of 1 to 4, and
X; and Xz are (independently) branched or cyclic alkylene, or linear, branched or cyclic alkenylene,
of up to 30 carbon atoms,
50 comprising reacting the dianhydride with the diamine.
85
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__‘_______________

45 [err] 50 in which Ais a tetraval ent radical derr ‘ mmmed
or unsubstituted aromatic or ali ydri de i“ gmﬁm
(i ndependent | y) hydrogen, hal ogeﬁgﬁb 1%/%#‘3%& byl cnt amd A"

(i ndependently) integers of 1 to 4, and [err] and- [err] are (i ndependently)
branched 20r AGstod Sccardiny tocitfin 1 e«rmdng.ﬁueerm.ngbra@nﬁbradmmrar St fankmay | ene, of
up to 30 carbon atons. 21 S * 11. A nethod according to
claim10 in which the dianhydri de |s reacted with aromatic diamne (b) and
one or nore other fdi am nes, the aromatic diyam ne (a)z constrt
10mol %sof di am ne jug€d. 912. A nmefhod acco 'ng to &mim10 & im11

conprising the folfl/ow gsequeneof st epst (1) a ctijon m xture
¥ arM tlc\qh Q. rrred in
efhuxi g 't eagt.iefl bet (a} (b)2 £4 Wat er;

of the digphydridd

a sol vent(;gsl(ii) a

(i1i1) the water i94\enoyed by digtillation, and (iv) after co te renoval
| Oi ng prod@ct solution is cooled and the sgired 10

pol ymer recovered. 13 A nethod according to any one of clainms 10 to 12 in

of thewater, the r e

whi ch everyvdi amine used is aromatic. Clainms for the foll ow ng tracting
State: AT 15 1. Afnethod of making a therngpl astrccﬁl yi m de,3
pol y( /sﬁt erim de) J)r ol Qani de acPd corrposrptn on whi tont ai | east
10nol % of the rea¢yi aio-gr. oduct))t:-()a) ar ic or {phatic ar boxylic
acid dia ?rrde_ 251 N X9 xg LC:
f
di ani ne ¢ he fo I\a\%Ez/ferr’*]\IgZN/H
\,../ k'
20 | 0 ¢} _rr'
in which
-k and k' are positive integers representing the number of polymer blocks in the polymer, and r and
25 ¢’ are the same or different integers greater than 1 representing a repeat number in the polymer chain.

3. A method according to claim 2, in which the composition confains up to 90 moie percent interconden-
sed structural units of the formula

30
0
" )

C c

=0

. N ~ ~ \N
35 \
\'C/ ﬁ/

| 1
L 0 0
[ . | s

wherein B is a divalent radical derived from a diamine having the general formula H2N-B-NHz, wherein
B is an aliphatic or cycloaliphatic group of 2 to 20 carbon atoms, heterocyclic group of 6 to 20 carbon
atoms, polyoxyalkylene group of from 4 to 500 carbon atoms, aromatic group of 6 to 40 carbon atoms,
or is derived from a bis(aminofunctional) polysiloxane, or a combination thereof; and

45 s is an integer greater than 1.

4. A method of any one of the preceding claims wherein A is a tetravalent benzene or naphthalene
nucleus or a substituted tetravalent group of formula

v
o S S
55
1 S &
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40 in V\':hi ch Ais a tetravalent radical derived froma substituted or

unsubstituted aromatic or aliphaty di anhy
(i ndependent | y) hydrogen, hal og%%?é%)aﬁ}car byl amm“mmlﬂaﬂmu“‘are
(i ndependently) integers of 1 to 4, and X1 and X2 ar eC(l'ndé*per‘ideﬁtI
branched GihefeliGh is® RhKY! €ne, or Ilnear branched or cyclic al kenyl ene of
up to 30 car quloatg)r%s-so corrpri sing reacting the dianhydride with
the diamine. 55 22 2. A method accor di ng to claim1 conprising formng
recurring structural units of the faornulae 5 (| 10 [err] or
[err]sin which k and k' are poﬁtlv ;i nteg {Epresenting the nunber of
pol ymer bl ocks in the polyner,-snd 4Sgnd-gc- R-c.ro are the sane or
different integers greater than 1 re'(i)resentl ng a repeat nunber in the
pol ymer chain. 3 A method according To claim2, in which the conposition
contains up to 90 nol e percent interconden- sed structural units of the
formiPa 30We Reis spbstitgtediop uasubstiyted dingar @r branebpd alkefie (o (arvipee jof & do £9 saPan
di ami ne ha®@M%y the general forrmula [err], wherein Bis an aliphatic or
cycl oal i phatic group of 2 to 20 carbon atons, heterocyclic group of 6 to 20
carbon atons, pol yoxyal kyl ene group of grom4 to 500 carbon atons, aromatic
group of 6 to 40 carbon atoms, or is detived froma bis(am nofunctlonal)
pol ysFI oxane, or a conbination thereof” " and 45 s is an integer
greater than 1. 4. A nmethod of any one of the preceding clains wherein Ais
a tetravalg Wﬁaﬁa ea‘.lqmgub fild&! BRiFcnBd! Cdr Y Siic Obiieyfbns Pt b 146! &fboh GhdnRY B! €Nt
grQ,.E/Of AT [SQE:& on<afoms;

: G is phenylene or a substituted or unsubstituted group of formula

O

25

and
,_ X3 and X; each independently is -O-,
30 0
]| "
-C-, -8-, -S-,
35
. 0 0
A 4., -E-0-:
i ’ 2
0 0

finear or branched alkylens of 1 to 30 carbon atoms; or alkenylene of 2 to 30 carbon atoms.

5. A method according to claim 3 in which B is substituted or unsubstituted phenylsne, diphenylene,
45 naphthylene or a group of the formula

R E RS R ¢ S

whereinmis Q0 or 1;
E'is -0-, -S-,
55

24



EP 0 163 518 B1 wherein mis O or.1; Eis -0-, -
5" 0 Bty 05 M et & e R e A L.
branched al kyl ene or arylene of 17toO carbon atons)y 15 L

-G, or substituted or unsubstituted |inear, branched or cyclic, alkylene
of 1 to 30 carbon atons, or al kenylene of 2 to 30 carbon atons; 20

G is phenylene or a substltut d or?unsubstltut d gr Qup of fornula [err] 25
and [err] and [err] each |ndegendesLIy §ss=Q- ~c3Q 3p-40

[err] linear or branched alkylene f'1 to 30 carbonlatons; or al kenyl ene of
2 to 36 carbon atons. 5. A nethod &according to claim3 in which Bis
substituted or unsubstituted phenyl ene, diphenylene, 45 napht hyl ene or
a group of erRubstitytechot upsej@tituted branched or lineaf alifyjepe of 1 to 30 carbon atoms; and or
wherein mis (& #rsubstituied of unsubgtituted shenyleng opagroup of thefgrmea or substit ut ed or
unsubstituted branched or linear alkylene of 1 to 30 carbon atons; and G
is sub¥tituted or unsubstituted phenyl ene or a group of the fornula 10
[err] 15 6. A nmethod according tg(%ﬁ%L 9M1 Bis the residue of a

bi s(am no) pol ysil oxane of the f

15
6. A method according to claim 3 wherein B is the residue of a bis(amino) polysiloxane of the formula

S 6

o | .
H.N-Q-Z-D-Si—-0-Si - -D-1-Q-NH,
2 L6 )7

25 .
wherein Q is a substituted or unsubstituted aromatic group;

Zis -O-, -S-,
20 0 0 0 0 0
1] ] ] ] 1
-8~-, -5-, -?—NH, -HN-C, -C-0-;
] |
0 0
35 D is substituted or unsubstituted hydrocarbylene;
RS, R7, R&, R%, R™ and R each independently is substituted or unsubstituted hydrocarbyl; and
\,,,f h, i and j each independently has a value of 0 to 100.
) 7. A method of any one of the preceding claims wherein said composition contains between 15 and 85
40 mole percent of said reaction product.
8. A method of any one of the preceding claims wherein X; and X2 each is a divalent group of the
formula
45
Rh
l
_(‘:-
RS
50
wherein
R* and R each independently is hydrogen, substituted or unsubstituted alkyl having up to 12
carbon atoms, substituted or unsubstituted alkenyl having 2 fo 12 carbon atoms, substituted or
65 unsubstituted cycloalkyl of 4 fo 12 carbon atoms, substituted or unsubstituted carbocyclic aromatic or
heterocyclic aromatic having 5 to 24 carbon atoms, with the proviso that R* and R° may not both be
hydrogen.

25



e ——————r—

25 wherein Qis a substituted or unsubstituted aro '
0 0 0 0 ep oieb@igyl € 1] 35ﬂm||ﬂ“ﬂmmllumsmut ed
or unsubstituted hydrocarbyl ene, [oe ] (l,h i ndependent | y i & sdbstituted or
unsubstituted hydrocarbyl; and h, i and i each independently has a val ue of
0 to 108). Almethibd'dREdMish Bfciaf s i BRcOR* LidERP4E GRbdnder))od: DB alN L, S Akehtl 6
conposi ti @p-;cHBbapynNs bet ween 15 and 85 40 nol e percent of said reaction
product. 8. A nethod of any one of the preceding clains wherein [err] each
i s a di 1alaandthograocopdingfany b df @ ipttcadingigingr in WhibtOthe\bierhgdride jsabdcled avithl apssitic] each
I ndependenitaminei(ls) ahd cmeom evre cthdp sitamined, @@ acomaticidiarhisd (o) cinatiutiag dtyidasi@umorgofup t o
12 car bon datmimewsedsubstit uted or unsubstituted al kenyl having 2 to 12 carbon
atons, substituted or 55 unsubstituted cycloal kyl of 4 to 12 carbon

at ors, twhonathodaeqdrding tosany @b ofithe arecadingeniaiinrspiplisinadedpliswing sespense plestepery cl i ¢
aromat i ¢ hai higaciion mixpue eftherdipnhydrigerda) apd erpmatis sliapiing(P)s’e Prepared # sffRd iIRS may
not Bbth beSWet ogen. _22 nmet hod according to claim8 in which[err]

9. A
and [err] afiké fflyig, RetveRp @) apq ) ppduces wales | “al kenyl, or [err]
cycl oal kyl .(f'gg'(:wﬂ\te neue Iﬂ"ﬁ' r’ﬁg one of the preceding claims in which
Lhe di anhy dff) dericompiats romorel gt gy g reguling procucl ol 8 oyt ain dectoa’es oy
ot her15 di am ﬂ%‘g','erfeﬁgverg omatic diamne (b) constituting at | east 10nol % of
di amine e . r di . an; |.ng. .clai ns
compr i ST Pt ecof S 49 Gnd 3R obcRlind LV wiE ol detabBFE BT 1
di anhydpjid@adsplucagd aromatic diamne (b) is prepared and stirred in a 10
sa| Vent patbdthnspriché fulr Yoigende VERBHdsRiatdns BERGH) DESBR, GBAT(IR)NDSPUCes wat er ;
(iT1ypthe water is renoved by distillation, and (1v) after conplete renpoval
of the watrBérmoplitBsche Bolifnidt) PolpleQeHntid)- Sdt Pdiyafhitisifez0RMmAbetlng, Uib Quriladblt @d
pol ymer r ewp%eies Heakildnsptatiuktéwdiiet hod according to any one of the preceding
clai s i n W) arbmatieehein oderaliphaischemcThirakarbarnsiiradianaydriPat ent anspr Uche

25

(o) 0]
I
\/ 0 / \ A / \ 0
30 \ . / \C s
I |
0] o]
35
und
: (b) aromatischem Diamin der Formel
N\t
1 2 3
“0 Rn Rn ' Rn "
H2N \ xl \ Xz NHZ

enth3it, worin A ein vierwertiger Rest ist, der von einem substituierten oder unsubstituierten aromati-

schen oder aliphatischen Dianhydrid abgeleitet ist,

R', R2 und R? (unabh#ingig voneinander) Wasserstoff, Halogen oder Hydrocarbyl sind und n, n' und n"
50 (unabhiingig voneinander) ganze Zahlen von 1 bis 4 sind und

Xi und Xz (unabhiingig voneinander) verzweigtes oder zyklisches Alkylen oder lineares, verzweigtes

oder zyklisches Alkenylen mit bis zu 30 C-Atomen sind.

55

26



Pat ent ansprUche fUr fol gende Vertragsstaaten: BE, i T, Li,
NL, SE 20 1. Thernopl astische POEW rq%g qu y(estE\w“im“n\“

Pol yam dsaur ezusammenset zung, di 2 E&% t 10 Ml -%o des Redkt f onSprodukt s
von (a) aromati schem oder aliphati schem Tetrakar bonsauredi anhydrid 25

2. Zusammensetzung dach Anspruch 1, umfassend wiederkehrende strukiurelle Eitheiten der Formeln A
\0 30 C C 35 und (b) aronmati schem Diam n der Fornel 1
2 3 40 Rn Rn

Rn H2N _ j . X . X2 J NH2 f,S ent hal t,,
S vierweytiger Rést/rsto der vongei nem sub&%;i t ui ert éhnoder uns&}a

aromat i - (then [oder iphatiscéen D anhydri d abgel pitet ist j Rt ,\jR2 und R3
(unabhangi g vorjéin ™ Vaseerseqf f,

N unab‘;i)@i' vonejnln
) ngi\g~¢/ ei na qmerz
zykh

n" und n" 50 —

X1 und X2 (unakb tes od yklisc yl en oder
l'i neares, verz t esit oder I sches Al kenylen mt bis zu 304 At onen
sind. 55 26 2. Zu m’rensetzeng nach Anspruch 1, unfassend w edar kehrende
strukturgtlhlere Ei nheiten der Forneln 23 5 O
le Xi 4 2_10 F . oder 1 ‘T
| X2 m 4 0, r oder 152(Ii) HO S, . G
. 15
A 0 o gL R, 2 C RN\
HO-C C-0OH
U A
\ )
20 H\C‘ \& ~ H
0 0

25 worin k und k' positive ganze Zahlen sind, die die Anzahl der Polymerbl&cke im Polymer angeben, und
r und ' gleiche oder verschiedene ganze Zahlen gréBer als 1 sind, die eine Wiederholungsanzahl in
der Polymerkette angeben.

N\ 3. Zusammensetzung nach Anspruch 2, die bis zu 90 Mol-% interkondensierter strukturelier Einheiten der
30 Formel
i 9
. C.o C
3% ~ ~ \
N \ A N - B
S l it

enthilt, worin B ein zweiwertiger Rest ist, der von einem Diamin der allgemeinen Formel HaN-B-NH:

abgeleitet ist, worin B eine aliphatische oder zykloaliphatische Gruppe mit 2 bis 20 C-Atomen,

heterozyklische Gruppe mit 6 bis 20 C-Atomen, Polyoxyalkylengruppe mit von 4 bis 500 C-Atomen,
45 aromatische Gruppe mit 6 bis 40 G-Atomen ist, oder von einem bis(aminofunktionelien) Polysiloxan

abgeleitet ist, oder eine Kombination daraus; und

s eine ganze Zahl gréBer als 1 ist.

4. Zusammensetzung nach einem der vorhergehenden Ansprliche, worin A ein vierwertiger Benzol- oder
50 Naphthalinkern oder eine substituierte vierwertige Gruppe der Formel

55
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20~~~ 25 worin k und k' positive ganze Zahien sind, die die Anzahl

der Pol yner bl 6cke i m Pol yner an% r und r' i m

ver schi edene ganze Zahi en gr6Ber a ghslﬁgsér}d, di e elllﬂuﬂ\mul“ﬂ HIM“Lanzahl

in der Polymerkette angeben. K~' 3. Zusammensetzung' n&ch-An8prlch 2, die

bis zu 90 Mol -% i nterkondensierter strulctureller Ei nheiten der 30 Fornel

o* 0 35 ~ ~ ~ N NC ~CO
0 40 enthdlt, worin B ein (§op st, der von el nem Di amin der
al i genei nen Fornel H2 N B- bgel ei tet , ~WOr m B‘?1 Lne al i phati sche
et erozykl i sche G uppe

oder gykl oal i phati sche G uppe mt 2 bis 20 C Atonen,
mt 6 bis 20 C Atonen, Bg xyal kyl engruppe m n 4 bis 500 C Atonen, 45
aromati sche Gruppe mt $x40 XC- At gnenXi von ei nem

bi s(am nof unkti onel | en) i | oxan abgel &ite , oder eine Konbi nation
daraus; und s eine, ganze Zahi gr66er als 1 ist. 4. Zusamensetzung nach
ei nerdfh der. vorhergehenden Ansprache, worm A emm vi erwertiger Benzol - oder

50 Nadﬁt‘?‘ﬁﬁ'g odef,! Bier eine substituierte vierwerti ge G uppe der Fornel
55 27 D $53 %18 BL 11111111111111111211211111711111111 * C

L M S * >~E) Hoder 53- G -X4 10 ist, worin mO oder 1 ist; E
-0-, =S, -§S, 0 0 0 @ 045 ¢

Itf It -S, -S- Y -0-lcRCOIO 20 (worin R ein

substituiertes oder unsubstitUlertey 1itheEtR-Gu; verzweigtes Al kylen oder
Arylen mt 1 bis 30 GAtonen ist), O

Nt
20 (worin R ein substituiertes oder unsubstituiertes lineares oder verzweigtes Alkylen oder Arylen mit 1 bis
30 C-Atomen ist),
0
n
25 -C-

oder sin substituiertes oder unsubstituiertes lineares, verzweigtes oder zyklisches Alkylen mit 1 bis 30
C-Atomen oder Alkenylen mit 2 bis 30 C-Atomen ist;
o G Phenylen oder eine substituierte oder unsubstituierte Gruppe der Formel

30
-
ist; und

- X3 und Xs jewsils unabhfingig voneinander -O-,

40 0 o

45

0 0

d-, -€-0
4 T -7
0

50

ein lineares oder verzweigtes Alkylen mit 1 bis 30 C-Atomen; oder Alkenylen mit 2 bis 30 C-Atomen
sind.

55 5. Zusammensetzung nach Anspruch 3, worin B ein sustituiortes oder unsubstituiertes Pheny-
ien,Diphenylen, Naphthylen oder eine Gruppe der Formel

28



O It -C 25 oder ein substituiertes oder unsubstituiertes [1ineares,

ver zwei gt es oder zyklisches Al kyl ) is 30 G Ato m mmﬂ I n
mt 2 bis 30 CGAtonen ist; G Phen@?gﬁ%% 1(])armel ne substimllm m Hﬂ
unsubstituierte G uppe der Fornel 30 -( - (E) .35*i st; und X3 uid X4
j ewei | s unabhangi g vonei nander -0-, 40 '

0 @Ld P@li -G, -5, =S 0] 0 -S, , 11
0 50 ein linegne QE'Ve es Alkylen mt 1 o=gAL r
Al kenylen nit s 30 CMat sind. 5s 8d€rzusa t Zzung nach ruch

3, worpn B ein sustituiertes oder unsubstituiertes Phony- |en, D phonyl on,
Napht hyl en oder ei ne G uppe der Fornel 28 EP 0 163 518 Bl
I 11111] |shyerinmQederiisty » C L M S* () V
oder E -0-,-S-, OG -04 5ist, wormmO oder 1ist; E -O, -S, 10
0 00 . 0-5, -&, -5S, -G, -P- t o
| 15 olor ein substituiertesgodorgunsubstit ui 6rtesoverzwei gtes oder
lineares Alkylen mt 1 bis Sg C- Aflonen i n
<5-, ~|S|-, -8-8-, -C-, -P- ,
0 |
15 _

oder ein substituiertes oder unsubstituiertes verzweigtes oder lineares Alkylen mit 1 bis 30 C-Atomen

ist; und

G' ein substituiertes oder unsubstituiertes Phenylen oder eine Gruppe der Formel

(o

20
E t
L=,
25
ist.
6. Zusammensetzung nach Anspruch 3, worin B der Rest eines bis(Amino)polysiloxans der Formel
30 .
H,N-Q-Z-D-Si—-0-Si i- -D-Z-Q-
oN-Q T t D-Z-Q-NH,
R R
35 . h
' KM ist, worin Q eine substituierte oder unsubstituierte aromatische Gruppe ist;
: Z -0-, -8,
40
8] 0 0 0 0
it I i ] i
~S-, =S-, -?-NH, -HN-C, -C-0-
. 58
ist;
D ein substituiertes oder unsubstituiertes Hydrocarbylen ist;
50 RS, R7, R®, R?, R und R' jewsils unabhiingig voneinander ein substituiertes oder unsubstituiertes
Hydrocarbyl sind; und
h, i und j jeweils unabhéngig voneinander einen Wert von 0 bis 100 haben.
7. Zusammensetzung nach sinem der vorhergehenden Anspriiche, worin die genannte Zusammensetzung
§5 zwischen 15 und 85 Mol-% des genannten Reaktionsprodukts enthilt.

8. Zusammensetzung nach einem der vorhergehenden Anspriiche, worin X; und X2 jeweils eine divalente
Gruppe der Formsl
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Ist; und G ein substituiertes odor unsubstitui ertes Phenyl en odor eine

(?elrjpggs?e; Eg;ng: s(zgmzﬁoi) [S)E)I ygl I oxa S gsié?fltzélrjggl ng&““ﬂm““mmr“\“FrRLE~?6

~ 7 81 R6 HZN-QZ-B-S! 40 S h -OSi
-0-Si - OSi- -DZ-QNH2 * K> ist, worin Q eine substltU|erte odor
unsubstituierte aromati sche G uppe ist; RQ -0-, -S, 400 0 0

0 0 LI |1 It 1T 11 S— -S-, -S-NH, -UN-C, -GC-0-

45 is O Oist; Dein
substd tui ertes oder unsubstitulortes Fww$ocarbylen I st; 50 Rs, R7, RS,
RO, R und RI' jeweils unabhangi g vonoi nander ein substituiertes oder
unsubstltU|ertes FNdrocarbyI sind; und h, i und j jeweils unabhingig
vonelnandéW‘éWE%n Vert von O bis 100 haben. 7. Zusannensetzun nach 0i nom
der vor her

de prépgia "°'\RB?’]“PF W ol “‘V'
i iher ) “ é%ﬁv%ﬁ i &é@@% t%ﬁé“*m Hh q;m xz

mat C-Alo en sind der

Omat oder f
Jomells EIM ié%ﬁ} ;
~~~~~~~~~~~~~~~~~~~ , ‘f\%@r.g SNE8™ | ewei | s unabhangi g

vone| agd b 18 kyl 10
Mt Bre zin m@%@“ “igﬁ;ﬁ%%ﬁé?&%?*e%?%?%@%%@ Spbioby PR, Bl
mt 2 bis 12 C Atonen, ein substituiertes oder unsubstituiertes Zykl oal kyl
Mt 4 bug Viedatren iup MBiRtelRh RinS MekrhdplbstREReR TPolyiitds, PélybERFiidislodet Bihdr GYolyamid-
kagvzykl | SHGr6 DmfabendBds Undazen ek €r ozykl i scher Aromat mt 5 bis 24 C Atonen
Sind,zom t ded) alviBigariam, odeedBptiadschinti Tédacaiosiurebigihgid\\asser st of f sei n kénnen.
1S 9. Zusammenset zung nach Anspruch 8, worin R4 und R5 (unabhl ngig

vonei nander) G -s-Al kyl, C2-8- o o

* /\/\
\/\/

N\
%0 ll II
: O 0]

und
{b) aromatischem Diamin der Formel

35 '

. 1 2 3
g-’.\/: Rn Rn t Rn "

40 HoN \ xl-<_\>—x2—< >—- NHo

worin A ein vierwertiger Rest ist, der von einem substituierten oder unsubstituierten aromatischen oder
45 aliphatischen Dianhydrid abgeleitet ist,
R', R2 und R?® (unabhiingig voneinander) Wasserstofi, Halogen oder Hydrocarby! sind und n, n' und n"
(unabhiingig voneinander) ganze Zahlen von 1 bis 4 sind, und
Xi und Xz (unabh#ingig voneinander) verzweigtes oder zyklisches Alkylen oder lineares, verzweigtes
oder zyklisches Alkenylen mit bis zu 30 C-Atomen sind.
50
11. Verfahren nach Anspruch 10, bei dem das Dianhydrid mit dem aromatischen Diamin (b) und einem
oder mehreren anderen Diaminen umgesetzt wird, wobei das aromatische Diamin (b) zumindest 10
Mol-% des verwendeten Diamins ausmacht.

§5 12. Verfahren nach Anspruch 10 oder 11, die folgende Abfolge von Schritten umfassend:
(i) eine. Reaktionsmischung aus dem Dianhydrid (a) und aromatischen Diamin (b) wird hergestellt
und in einem L&sungsmitiel geriihrt;
(i) eine RiickfluBreaktion zwischen (a) und (b) erzeugt Wasser;

30



: R . e
Al kenyl oder C4-a-Zykl oal kyl sind. 10. Verfahren zur Herstellu { nem
t her nopl asti schen Pol yi m ds, Poly terimd)s odor ﬁﬂlll“"m 1(1‘15] ure
unf assend das Unmsetzen von 20 ES%@%’E’@%H schum“ l l chem
Tetracar bonsi ur edi anhydrid o 0% °¢
/0 (iliy das Waser wird durch Destillation entferr und C / \_ CcC 30
] (iv) nach dem vBiisfindigen Entfernen des Wassers wird didHashitiolandearetiiiaissihg Rsgkdmitam n
der Fornmel 35ynl.das gewlinschte Polyrer wiedergewonnen. 31 Rn | nt
Rn. 40 H2N I
NH2 wWOrsi N13A Veitdhrev insdh\bibi idgiAnsirichib 10 Bib 12, B6ildeiv etleSvenainticia I Diarih atsmalistiest. oder
unsubstituierten aromati schen oder 46 al i phati schen D anhydrid
abgel ei t epaterganspfiche R falgendétBVeruagsibtaalniTg vonei nander) Wasserst of f, Hal ogen
oder Hydrocarbyl sind und n, n' und n" (unabhangi g vonei nander) ganze
Zahl en voh VYetigheen Zurs Hergiellupg einextheymaplaxisclien PalyimithgPaly (asterieidh 2det cfolyamidsdumgai-gt es
oder zykl i s&hremensgirung.alie 2umiadest 1GMeh%edes Reghtiongarmodikieopder zykl i sches
Al kenyl en i t (shirematischem oder Alinhatiseheay; Teliakarbensiurediagydrighr en nach Anspruch 10,
bei dem das Di anhydrid mt dem aromati schen Diam n (b) und ei nem odor
mehreren anderen D am nen ungesetzp w rd, wobei das aromati sche D amn (b)
zum ndest 10 Ml -9% des verwendet enfDi anmins ausmaclfjt. 5S 12. Verfahren nach
Ansprufh 10 odor 11, die fol gende ol ge von Sch€itten unfassend: (i) eine
Reakt i onsm schung aus dem Di an rm un omat i's¢chen Diamin (b) wrd
hergestellt und in el nem Losufgsmttel geAGQrt; (ii) ePne ROckfl uBreaktion
zvx,if\gl_:/hen (a) und (b) erzeugt Wasser; C ,M/e s (iii) das Wasser
W rd-dy ch Destillation entfernt, _ind (iv) nach dim vol | st andi gen Entfernen
des Wassers wird die resultierendelProduktlosung dbgekUhlt und das
gewnscht e Pol ymer wi eder gewonnen. 95 13. Verfahr.eR nach ei nem der Anspr~che
10 bis 12, be! dem jedes verwendete Diamn aromatisch ist. Patentansprilche
fl~r fol gendemmdVertragsstaat: AT

25 (b) aromatischem Diamin der Forme!
: 1 2 3
l'\/= Rn Rn ® R n L1}
30 ’
HoN —~& \ X1 \ X2 NH9
35

enthdlt, worin A ein vierwertiger Rest ist, der von einem substituierten oder unsubstituierten aromati-
. schen oder aliphatischen Dianhydrid abgeleitet ist,
K,,/ R!, R? und R3 (unabhéingig voneinander) Wasserstoff, Halogen oder Hydrocarbyl sind und n, n' und n"
{unabhingig voneinander) ganze Zahlen von 1 bis 4 sind und
40 X; und Xz (unabhiingig voneinander) verzweigtes oder zyklisches Alkylen oder lineares, verzweigtes
oder zyklisches Alkenylen mit bis zu 30 C-Atomen sind, bei dem das Dianhydrid mit dem Diamin
umgesetzt wird.

45

50
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1. VErfahren zur Herstellung einer thernopl astische "
Pol y(esterimd)- oder Pol yam dskur samreH M!‘IHI B ndest
[ \Iﬁgrffég)mé [ S€

10 Mol - % des Reakti onsprodukts romati schem

Tet r akar bonsaur edi anhydrid o 0 |5

| 2. Verfahren nach Ansprlioh 1Cumfassend wiederkehrende strukiurefie Eiﬂ)_giten der Formeln

Ac c o0 und 25 (b) aromati schem Diam n der For nel
1 2 ' 3 Rn RnT ~~~~Rn is 30 H2N

m
hat i schen
r)

abhangi g

NH2 35 enthalt,-worin A ein vierwertiger Rest ist, der von el
substa tui ertenjoder gnsubstitiy erten arQ t|- sch%n oder 3
nabhangi g

D anhydri d abggql |teE |st R “ R2 und (unabhangi g voneijtan
ogetT "odg! rbﬂ@nund '
Zabhi Q\h bi
zwehgtts od qzi/flsch Ky der Ti verzwei gt es
i's

Wasser stbf £,

vonelnander)

vonei nander) v

oder %ykl i sche ke ern mt ! zu 30 C Atonen sind, be! das

D anhydrid mt Wde D am n ungesetzt wird. 45 50 55 31 EP 0 463 518 Bl C
L M S gderverfahren nach Anspruch 1, unfassend w ederkehrende strukturelle

Ei nhei ten der ?prneln t , 0,

A~~~ t 5 S e 0 .|

of ™ A ‘.; ,R Ra

0 L. -

oder (1i) - ! ::: ’// ’//, _4<§£§>_.
2 o 0

worin k und k' positive ganze Zahlen sind, die die Anzahl der Polymerblicke im Polymer angegeben,
25 und r und r’ gleiche oder verschiedene ganze Zahlen gr&Ber als 1 sind, die eine Wiederholungsanzahl
in der Polymerkette angeben.

3. Verfahren nach Anspruch 2, worin die Zusammensetzung bis zu 90 Mol-% interkondensierter strukturel-

A ler Einheiten der Formel
30

35

40 enthdlt, worin B ein zweiwertiger Rest ist, der von einem Diamin der allgemeinen Formel H2N-B-NH;

' abgeleitet ist, worin B eine aliphatische oder zykloaliphatische Gruppe mit 2 bis 20 C-Atomen,
heterozyklische Gruppe mit 6 bis 20 C-Atomen, Polyoxyalkylengruppe mit von 4 bis 500 C-Atomen,
aromatische Gruppe mit 6 bis 40 C-Atomen ist, oder von einem bis(aminofunktionelien) Polysiloxan
abgeleitet ist, oder eine Kombination daraus; und

45 s eine ganze Zahl gr&Ber als 1 ist.

- 4. Verfahren nach einem der vorhergehenden Anspriiche, worin A ein vierwertiger Benzol- oder Naphthal-
inkern oder sine substituierte vierwertige Gruppe der Formel

Bl
Bn-e B
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15 0 0 RRR—

11 in z X, OC = b
Vo' o X OC pullidhd “"Lll”Ll"lll""lll"llll

J worin k und k' positive ganze Zahlen sind, die

Pol yer bl 664 volilmfiddeieist angegeben, 25 und r und r' gleiche oder

ver schi edene.ogagze-gZahl en gréaer als 1 sind, die eine Wederhol ungsanzahl
in der Polynerkette angeben. 3. Verfahren nach Anspruch 2, worin die
Zusanmmenset zung bis zu 90 Ml -¥i nt@rkonde@m et er strukturel | er

Ei nheig¢ en der Formel 30 O n 10 - o s 1 35

( N\ A >NH B CO -S-, -5-04'@"CR‘§rr0nIt worin B ein

zwei wertiger Rest ist, der von ei nem Di ami n der aligenei nen Fornel

H2N- B- NH2 abgeleitet ist, worin B eine aliphatische oder zykloaliphatische
G uppe nmit 2 bis 20 C—Atorren het er ozykl i sche Guppe mt 6 bis 20 C- At onen,
Pol yoxX§al k;ﬁwm ?erf}@stmﬂe%ﬁ?f a"smsgtu'sm lipeayes QRS Hefz‘%ﬁ'w"iy@?; préer vieppe Th% 6
bis 40 C At8FHoEtish): oder von ei nem bi s(am nof unkti onel | en) Pol ysi |l oxan
abgel eitet ist, oder eine Kombination daraus; und 45 S eine ganze Zahl
gr6Ber als 1 ist 4. Verfahren nach ei nggn der vor her gehenden Anspr Uche,
worin A ein vierwertiger Benzol - oder Naﬁht hal - inkern oder eine
substi'tuierte vi erwertige G uppe der F | 50 > ~~(E)m oder 65

3- G- X4 4 32 *C L M S* ist, worin mO oder 1ist; E-O, -S,

-S-S, 0 0oder e rpsugst iertes oder unsubstuturertes lineares, verzweigtes oder zyklisches Alkyle;r #nit 1 bis 30 |
| 'k ;I -S 1C-Ator$en odePAtkeniler-miP2 Bis 30 C-Atomen ist;

20 G Phenylen oder eine substituierte oder unsubstituierte Gruppe der Formel

Ot
ist; und

X3 und X, jewsils unabhingig vonelnander -0-,

25
- 30

35

1t
-§-, -C-0- ,

40 !

ein lineares oder verzweigtes Alkylen mit 1 bis 30 C-Atomen; oder Alkenylen mit 2 bis 30 C-Atomen ist.

4 5. Verfahren nach Anspruch 38, worin B ein sustituiertes oder unsubstituiertes Phenylen, Diphenylen,
Naphthylen oder eine Gruppe der Formel

50 @— (E' )m—@ oder @—-O-G' -0—@

ist, worin m 0 oder 1 ist;
55 E' -O-, -S-,
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10 (vvor| n R ein substitui ertes oder unsubstituiertes I | neares o
verzwei gtes Al kylen oder Aryleng @;? 30 C Atonen |sm““‘) \ H!“
-G, oder ein substituiertes odor unsu Ituiertes |linea

m

oder zyklisches Alkylen mit 1 bis 30 CGAtonen oder Al kenyl* en® bis 30
C- Atonen ist; 20 G Phenyl en qQder eine substituierte oder

unsubsti t ui erte G uppe der éorme, - ( a (B l?,25 I st; und X3 und X4

j ewei | s unabhangi g vonei nan8er, -8-, =S38-Q -C-, -P- 01l I
-C, -S-, -S, 30 0l Bl -s- -cOo 1 9 40

"d Osein |ineares odor verzweigtes Alkylen mt 1 bis 30 C Atonen; oder

Al kenylen mt 2 bis 30 G Atomen ist. 45 5. Verfahren nach Anspruch 3, worin
B ei n suseder @i“éﬂh%@'ewefm%@'@'mea verpweigies e iippases, N'mlepWEtn‘)/'P'%ﬁo C'Né?ﬂﬁt‘ hyl en
odor ei neis&hpe der For nel (E'l)

oder chym substltulerte@der @substntﬂlert@tPhengF pql?r ﬁlpq)G@myrdeﬁ_qurggl 55 E -0-,

-S-, 133 0 0 . 0 11 to 11
ff -S, -S-, -S$S, -C, oder ei ubstituiertes oder

unsubstituiertes verzwei gt es o@-r@aﬂ len mit 1 bis 30 C Atonen
ist; und G ein substituiertes unsubst iTUi ertes Phenyl en odor eine

Grupge der Fornel 10
ist.

6. Verfahren nach Anspruch 3, worin B der Rest eines bis(Amino)polysiloxans der Formel

20
R
H,N-Q-Z-D-Si 0-Si
2 I 6 17
25 R R
h
W) ist, worin Q eine substituierte oder unsubstituierte aromatische Gruppe ist;
30 Z -O-, -8-,
0 0 0 0
# 1] Tl ] it .
35 -S-, -ﬁ-. -g-NH, -HN-C, -C-0-
0 0
I\
ist;
40 D ein substituiertes oder unsubstituiertes Hydrocarbylen ist;

R¢, R7, R, R®, R™ und R'' jeweils unabh#ingig voneinander ein substituiertes oder unsubstituiertes
Hydrocarbyl sind; und
h, i und j jeweils unabh#ngig voneinander einen Wert von 0 bis 100 haben.

45 7. Verfahren nach einem der vorhergehénden Anspriiche, worin die genannte Zusammensetzung zwi-
schen 15 und 85 Mol-% des genannten Reaktionsprodukts enthélt.

8. Verfahren nach einem der vorhergehenden Anspriiche, worin Xi und Xz jeweils sine divalente Gruppe

der Formel
50
Ra
)
..(';-
55 RS
sind, worin
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@Et) 4 15 1St. 6. Verfahren nach Anspruch 3, vvorl n “m\“ﬁ“\
bi s( Am no) pol ysi | oxans der For rreIEPZQ1é%§| B1R7 “‘ “\\“m
R10 R6 H2N-Q Z-D-Si --O Si §

OSi- -DDZ-Q 25 mlRlst vvorln
Q ei ne subsk# ndi FBTjbvibil® GiRIbhAAGE uaﬁatnhﬁddi waéserseﬁ,caimémamlwae&dépmuﬁsamm&mkyl VA
-0, -S-, Omit bisGu 12 Atomen, ein substituiertes oder Ghsubsfluibries Alkeny! mit 2l bis 12 C-Atomen, ein i t
It 35 substituiertes oder unsubstituiertes Zykloafkyl,mit 4 t5is 12 C-Afombit;lein -stifstitGierter 6ded unstibstitu- 0
ist; 40 ierdr edambozyklischior Atoimar bdes heidozyklisoisn (Fedmat uites tbiss24-gdvonearsing) e dest ;
R6, R75 Rs,M#RgabeRizD RéooH MR1sfich} issivei Wessanstatideinkgnngn.vonei nander ein
substltU|ertes oder unsubstituiertes Hydrocarbyl sind; und h, i und j

j ewei | s @naYsnfahveyi rpcly Anspiuaiz Bckerin B pechRAenabhingio voneisiangen 9 ki s ABeanOdef
Ver f ahr en n@ectrZedoslsyhsiiér vor her gehenden AnsprUche, worin die genannte

Zusammenset zung zw - schen 15 und 85 Mol - % des genannt en Reakti ons 4)rodukts
ent hal’?. 8. V‘Vé'f‘?’h’l’?F'éﬁ"?‘i’éE?‘i "@'I"‘H’S‘WP%? AGTRF R Q‘@Iﬁ'@'ﬁ&éﬁo'ﬂm drijd it dom ropatisched  ynd

5§ sRHt @ %’8' das aromatische Diamin

X2 jeweils jrpja () ey daren-igringn
R5 sind, wof}Fm§ 93“3@"0 %‘%P'am'"s ausmach SljIu

tii 11' qll hrl 4 ulrﬁ]e% Resrvre ehe ng&lgolg dglAH%ln ?rrﬁf%é%ud" ein
TSI por A paa e bty e
substifuiert §H ’5 eng)lw o onen el n
substituiert t 4 bis 12 CAtonen, ein
subgt i t ui ertgﬁ)ﬁgaraiggpﬁ cthst tfg:;%,%gb\lm@é{%@t%glflfnscher Aromat oder
h er zyki | i g6y vkn &Mm&amg%n Entmn‘én aé \ﬁﬁs@&rﬁ)mdlﬁ 'ré%ﬁhueréﬁd& PR8UiktiSsung abgekUhlt
abg, daB égryawﬁ,%cmmnebﬁ.bagagew&&sﬁrstoff sein konnen. 9. Verfahren
nach Anspruch 8, worin R4 und Rs (unabh~ngi g vonei nander) C, -8-Al kyl,

C2- s- Al kapyVerfaster nﬂeﬁeri)dkﬂ \m&ieigyﬂenddnmhsprﬁche, bei dem jedes verwendete Diamin aromatisch
ist. _ .

25 Revendications
Revendications pour les Etats contractants sulvants : BE, CH, DE, FR, GB, IT, LI, NL, SE

1. Composition thermoplastique de polyimide, poly(esterimide) ou polyamide acide qui contient au moins

W 10% en moles du produit réactionnel de
80 (a) un dianhydride d'acide tétracarboxylique aromatique ou aliphatique
35 / ﬂ / C \
_ 0 , et
C C
40
A I
0 0
(b) une diamine aromatique de la formule
45
1 . p2 3
Rn Rn 1 Rn"
50 AN
2 X1 X2 NH2
55 oll
A est un radical tétravalent dérivé d'un dianhydride aromatique ou aliphatique substitué ou non

substitué,
R!, R? et R® sont (indépendamment) hydrogéne, halogéne ou hydrocarbyle et n , n' et n" sont

35



10 10." Verfahren nach ei nem der vor her gehenden An ¥| I Il das
D anhydfid mt dem aromati schen und ei mlm gg Wm‘ ander en
Di am nen ungesetzt wird, wobei Eggalg%gﬂrép'sche D am ne zumsndest 10
Mol - % des verwendeten Di ami ns ausnmacht. 11. Verfahren nach ei nem der

vor her geh&p&t’ dmgﬁ)q;pﬁombqgsgngegg&qrgjget%fol ge von Schritten unfassend: t5
(i) eine a>Et 6190 SBM RMPBaAMEntOI I Pt ol cy@udiaidbiar @iaksnpaaansnb,am n
(b) wird hafifesicpbigle dyad jusqurrdonmimet a amgmet ttel gerlhrt; (ii) eine

RUckfI uBreakti on zwi schen (a) und (b) erzeugt Wasser; (| ii) das Wasser wrd
dur cly DeSstGompéiitib0ssicand deanditatioruncbriprenant dasainitédeénurantds sib aingtupades EBrmtdiesr nen des
Wassers wird die resultierende Produktl| 6sung abgekl hit 20 und das
gewanscht e Pol ymer wi edergewonnen. 12. Verfahren nach ei nem der

vor her gehengeen Anspr Uche, bei demjedeﬁa verwendegz Di ami npdrona}isch ist.

25 Revendl catl ops Revendi cagi ons pour [mes Etats ntract anp8\suj vants: BE,

CH BE, FR, IT] Li, NL, ISEl Congosi tion thlernopl asti polyimde
pol y(esﬁe)rl oI y&jr e\qm de contie u noi -nol es du
produi t reagdi anel nty XgT 3

t et racar boxyRi qie, rmﬁat Nue ,a‘(al ip que 11

~~~~~~~ C C ONpg. XA7 K et a a (b) une di ne

aromd@li que a farmul e 450R2 R3 Rn

Rn H2N x 1 2 NH 2 55 00 A

est un radi cal t~travalent dArive d un di anhydr| de aromati que ou
al { phatique Pubstitu6 ou non substituAg!Rl, R2 etp? R3 sont (n dépendanment )

hydrggene, hpl ggbn ou hydr ggar byl e et ﬂ , n' et |® sont 33 FP 0 163 518
Bl 31! 1] _Jm] 11 11I C ‘ hnment ) des
nonbr es (enlt LBtg de 1 4 €0 X ety &@4*1 #Heyi ene
ramfie ou c Nque gur bhe\cun lIkeny | cycl i que
ayant jusqu' f 0 ationes d 5 2. Conposition selon |

revengi cationp

\COmpr enant S unlt_e_s_ recurrentes de structuf® ple§ formul es
- T

\/ ol
30 k ot k' sont des nombres entiers positifs représentant le nombre de blocs de polymére dans le
polymére et r et ' sont des nombres entiers identiques ou différents plus grands que 1,représentant un

nombre de répétitions dans la chaine du polymare.

3. Composition selon la revendication 2, qui contient jusqu'a 80% en moles d'unités intercondensées de
35 structure de la formule

o

[ —

/\A/\ .
\/\/'
- I

ol B est un radical divalent dérivé d'une diamine ayant pour formule générale H2N-B-NH2, ol B est un
50 groupe aliphatique ou cycloaliphatique de 2 & 20 atomes de carbone un groupe hétérocyclique de 6 &
20 atomes de carbone, un groupe polyoxyalkylene de 4 2 500 atomes de carbone, un groupe
aromatique de 6 2 40 atomes de carbone ou bien est dérivé d'un polysiloxane bis(amino-fonctionnel)
ou une combinaison ; et '
s est un nombre entier plus grand que 1.
55
4. Composition selon 'une quelconque des revendications précédentes, oll A est un noyau de benzéne
ou naphtaléne tétravalent ou bien un groupe tétravalent substitué de la formule

36



1 2 e 3 a n ~~~~~~~ RnRn,

Rnl, 20 |1 r

N con ' s cermgibeem [IHNUITRINAENY

X4 25 a a ou 30 k et k' sont des nonbres
entiers positifs representant | e nonbre de bl ocs de polynere dans |le
polynere et r et r' sont de res entierg_1sentiques ou diffdrents plus
grands que 1 ,representant u (QQ—Leﬁégggfgns dans d@a chaile du

pol ynere. 3. Conposition sel revendi ca , qui contient jusqua 90%
en noles d unites intercondensees de 35 structure de la fornule 40

A \C N\ N - B- 03 e un dia divalen
derive d'une di am ne ayant f orarul e ;geng B-NH2, oo B est un
50 groupe al i phatique cl oal3i phati qué d 20 atomes do carbone

un groupe heterocyclique de a 20 atones de carbone, un groupe

pol yoxi¥al kyl ene do 4 a 500 atonmes de carbone, un groupe aromatique de 6 t
40 atones d&UEAsHBPH! ou bien est derive d' un pol ysil oxane

bi s(ani no- f onck PHifheP)SFr une conbi naison;: et s est un nonmbre entier plus
grand quo 1. 55 4. Conposition selon |'une quel conque des revendi cations
precedont ol es oAst un noyau dg benzene ou anhuaIene tltraval ent ou bien
un grolfpe tetraval ent substituej%e | a lfor qi%§" (E) )

ou 5 > X3- G- 41005 meg 0 oi T PEEt -0-, -S -SS, 15
, -0-, -OCGRCOO0 20 (o R estOal kyl bne ou arylne lineaire ou
rami fi 6 substitue ou non substitu6, de 1 a 30 atones de carbone), 25 ou

bi el abkyl ng ol dst ayihe Bl ARRERe HafcPblAMRS shlsREEbY Fon uBHHIuE |, Be 98 RYAdMeAUR,
substitue OWahég), substitudou un al kdnylne de 2 A 30 atones de carbone;

25 ' ﬂ

-C-,

ou bien alkyléne de 1 & 30 atomes de carbone, lindaire, ramifi€ ou cyclique, substitué ou non
o substitué,ou un alkényléne de 2 & 30 atomes de carbone ;
30 G est phényléne ou un groupe substitué ou non substitué de la formule
36
\ ot
chacun de X3 et Xs est indépendamment -O-,
w© ;
A,
45

o L on
-

alkyléne lindaire ou ramifié de 1 & 30 atomes de carbone ; ou alkényléne de 2 & 30 atomes de
85 carbone.

5. Composition selon la revendication 3, oli B est phényléne, diphényléne, naphtylgne, substitués ou non
substitués ou un groupe de la formule

37



30 ' G est ph6nyl ne ou un groupe substitue ou E?Ehgaﬁgfrfﬁﬁ‘de*+fr

formule 35 ‘, quun de )3 e mmmmm ﬁan’ment
-0-, 40 45 -S-, 50 al kyl bne Ilnealre ou ram fit de.1l ﬂ

car bone; ou alkdnylbne de 2 A 30 atones de 55 car boné. 5. "Compositi on
selon la revendication 3, 00 B est ph~nyl bne, di ph~nyl Ane, naphtyl Ane,
substitu~s ou ubsti tues n groupe formul e 37 P-0 163 518
Bl (E (E" = gagat ou 1; E
est -0-, -S-, IS ~~~~~~~ -c-, -P- ou

al kylsene Ilnealre ou ran1f|e substltue ou non substitue de 1 & 30 atones de
carbone; et G est phdnyl bne substitue ou non substitue ou un groupe de |la
formul o 2@"28*6°°(bhp05|t|0n solon la revendication 3, 0O B est le rdsidu

d un bls(an1%0?p91¢%4loxane de la fornmulo 30 678i |
| | HN-Q Z-D-S - OSi-

0 Si 12 0- -SI- - O Si- -D-Z QNH2 35 ~ ~ 16 17

19 1 635[" R

~~~~~ R R _h g A sl F@ gt un gr oupe aronathue

substitue ou non substitu6; 40’ ? Z" 0%t 0 ~0 0

15

ou alkyléne linéaire ou ramifié substitué ou non substitué de 1 & 30 atomes de carbone ; et
G' est phényléne substitué ou non substitué ou un groupe de la formule

)
/jg§§>k_-(E t;<g§%>‘
25
6. Composition selon la revendication 3, oll B est le résidu d'un bis(amino)polysiloxane de la formule
&/‘. [~ o po - r e
30 T 6 T7 R 8 R 10 R 6
H,N-Q-Z-D-Si—0-Si 0-Si 0-Si-| — 0-Si--D-Z-Q-NH
: I | | | | | 2
35 R 6 i L 7 R ? R H R 6
~h *= i * |
oll Q est un groupe aromatique substitué ou non substitué ;
40 Z est -O-, -S-,
0 0
g T
-$5-, -§-, -§-NH, -HN-C-, -C-0- ;
45 i |
0 0

D est hydrocarbyléne substitué ou non substitué ;

chacun de R®, R7, R?, R?, R'® et R est indépendamment hydrocarbyle substitué ou non substitué
50 ; ot

chacun de h, i et j a indépendamment une valeur de 0 2 100.

7. Composition selon I'une quelconque des revendications précédentes, oll ladite composition contient
entre 15 et 85% en moles dudit produit réactionnel.

8. Composition selon I'une quelconque des revendications précédentes, ol chacun de X; et Xz est un
groupe divalent de la formule
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S, -S, -XNH -HNG, -GO- 45
b O D est hydrocarbyl bne substit bstitu4;
R9, R10 et R1' est |nddpendammn;&h§grocar *;| e substlmnmmmmmggnt ud’

50 ;et chacun de h, i et j a ind6pendament une valeuf de @& As10
Cbnp05|t|on sol on I'une guel conque des revendi cations prec6dentes, 00 --

| adi te conposition contient entre 15 et ﬁﬁ@ben nol es dudit produit
reactionnel. 55 8. Conposition salon |'uhe quel conque des revendi cations
pr~cddentes, oO chacun de Xi et X2 est df-groupe divalent de la fornulo 38
R4 -;C 5 lg 15 00 10

chacun de R4 et R5 est i1 ndependament hyﬁrogene al kyl e substitu4 ou non
substitu4 ayant jusqu' A 12 atones de carbone, al kenyle substitue ou non
substitu6 ayant 2 & 12 atones de car bone, cycloalkyle substitu4 ou non

substlEue de? g a 12 a;o rbone tcarb%ﬂ% ue a g gt
het 6r oyl iy
ot bone. h '@“q ;g,a" 451 ?2%‘% Ja‘ingrZ%ﬁ"s‘L

%%%ne gﬁ godds
] non Su 0C
15 9. Oorrpo ET b;:l matl Es\{ﬁ UQ%E g écomi%on que
(|nd6pendanﬁe é ou cyc oa kyle

Met hodg de pro uctlon an1 e poly(estorlnlde) ou pol yam de aci de

t her m)pl gst b&ﬁ%snﬂdﬂwelog% revendn@a@&% oh & 3t ﬁaécfn?ﬁ] rdéi@Fdamnledt) alidib d'-@Wﬁﬁd €les
d' aci de tdt a8k ,Lgue aromatique ou aliphatique o

I 'l 30 o 00 35 et (b) une diam ne aronmatique de Ia

fogmul e 9. Méthode de productfont&éd polyamide/ poly(esterimide) au Yolyamide acide thermoplastique, qui
NH2 520 consiste 2 faire réagir
(a) un dianhydride d'acide tétracarboxylique aromatique ou aliphatique

0

2 II
0 / \
o - N
N i n
. 9] o

(o}

[y

\0
/

85 et
(b) une diamine aromatique de la formule

2
45
oll
A est un radical tétravalent dérivé d'un dianhydride aromatique ou aliphatique substitué ou non
substitué,
50 R!' R? et R® sont (indépendamment) hydrogéne, halogéne ou hydrocarbyle et n, n' et n" sont

(indépendamment) des nombres entiers de 1 & 4 et
Xi et X2 sont (indépendamment) alkyléne ramifié ou cyclique ou bien alkényléne linéaire, ramifié
ou cyclique ayant jusqu'a 30 atomes de carbone.

s5 11. Méthode selon la revendication 10, ol I'on fait réagir le dianhydride avec la diamine aromatique (b} et
une ou plusieurs autres diamines, la diamine aromatique (b) constituant au moins 10% en moles de la
diamine utilisée.



00 A est un radical tetraval ent deriv4 d' un dian \m“‘\\c\ u“ke ou

al i phati que substitue ou non Su%gtdi,‘éﬁﬂa% ﬂm

(i ndépendament) hydrogbne, hal dgb 0 dr ocar byl ec et* n n' et n" sont
(i nddpendamment) des nonbres entiers de 1 & 4 ot Xi et X2 sont

(i ”dﬁpeﬁ'ﬁﬁmﬂ%ﬂé soldhlid Ml dnBicatib @10 Jd 14 roPohdicaiion | CidbmpRiHanD la@Bquahdé BivanriesthpeB 6ai I €,
ram fi4 ou gy, ‘ﬁéﬂdﬁ R Yr¥ithgd M&‘ﬂbhna a3 Qiarily@iRY2) G d& diérhiRY omdiiGue (B)lot olVEduimerie
selon lar e\aga iGiedah®ih sblant 9O | ' on fait r6agir le di anhydr i de avec | a

di am ne ar onpuhe8Ltidnge réflux bi® (4) 8t (p) dbBmecderisaeut res di ami nes, |a diam ne
aroned i que (ip)reducssdlininéapdr dallativniens 10% en nol es de la diamne utilis6e. 39
EP 0163 518 (iBkprds élimination compidtefdi I'éduloh irefreidik labolatdn rédeBitahte de produiteon rdeupére le
revendi cat i @olyd&e sawhditd. r evendi cati on 11 conprenant | a sequence suivante d'
etapes: (i) on prépare un nelange rdactionnel de dianhydride (a) et de

di ani ne 13rMétiodé gelen Kuny qesiconsye dles rexandigation 104 12 Q0 ghaque digmingytiligeaiest arqmatiy yne
reacton dwereflux entre (a) et (b) donne de |'eau; 5 (i ||) | eau est
6l i m n6e par distillation et %P g Rrbs 6l i m nation conplbte de |'eau on
ref r oi dlnﬁvqnﬂ"’g'('ﬂ"&tPPBHEF”é%‘tha& E iz r%rdw t et on recupbre | e pol yrrbre

~souhaite. | e sel on I eI ca % %g ;ng g)p g}n (s]O)
er que e Iy (e ly |
chaqg u7e d1 x‘gﬁ’ﬁ %‘:ﬁ m L Oles u rodu'tré ‘Eoc?{ EL“} our Et at
cont r'dct an ?g:“j{ dn acn CRE) rp ro |l%‘l une COHpOSI tion
t her nopl astl ye “ge y yamde p yam - 15 de aci de

qui contient au noi ns 10% en rml es du prodwt reactlonnel de (a) un

di nhydr| de d"acide tetracarboxylique aromati@ue ou aliphatique 26 C

C >0 30 et (b) une diam ne [hromathL“a de la formul e H2N /

" 1 / X 21 c. NH2 A®st un radi cal tetraval ent
derive d' un di anhydride aromatiq,ue/ \aJ ip E&qubstltue ou non 45
substitu6, Rl, R2 et R3 sont (iondependamrent ),_._hydrmgbne, hal ogene ou
hydrocarbyle et n, n' et n" sont\(}nd,d-p des nonbres entiers de 1
A4 e Xi et X2 sont (independammentd un al Kytbne ram fie ou cyclique ou

bi en un al kényl bne lineaire, ranmifi Eﬁ ou cyclijfjue ayant jusqu'a 30 atomes de
car bone, . 0 o

(.

30 et
{b) une diamine aromatique de la formule

1 2 3
35 : R R R
et un — N TN NH
2 1 2 2
40 \:/ \;/
oll :
A est un radical tétravalent dérivé d'un dianhydride aromatique ou aliphatique substitué ou non
45 substitué,

R', R? et R® sont (indépendamment) hydrogéne, halogéne ou hydrocarbyle et n, n' et n" sont
(indépendamment) des nombres entiers de 1 2 4 et
X1 et Xo sont (indépendamment) un alkyléne ramifié ou cyclique ou bien un alkényléne linéaire, ramifié
ou cyclique ayant jusqu'a 30 atomes de carbone,

50 consistant 3 faire réagir le dianhydride avec la diamine.
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R NGRS L;jg;g;gg;;??oﬁmﬂllﬂmImrmnm o
6] .

des unit6s recurrentes de structure rmules 5

N n ns nxX 11 ~i f Zi

A 2. Métbde selon la revendication 1, consistant & former des unitéskécurrentes de s}rllic%lrél-&s formules

Il ot ~ oa un nonbre de repetitions dans |a chatne dupolynere.r 4

~~~~23 30~~~~~~~~ i necnese de stucur delafrm 15 = |1

I\ HOC COHN A ano ﬁz R>

\ 11 s 0 n n"9 0 25 ' et k'

sont des nonpres erliers p03|a| S reprn tant |e nbre d de

pol ynmbre @3 Iq,pd?YNbre -r r esy No egti tLques ou
di fferent N grandsu muwbi G&gﬂrrse unt n de2r n$ dans

| a chaghe du\pol i ] selonTa revendi ion 2, aquel l e

| a conffosi tilo contuent jusqullo 90% en nol es dunit6s 30 ondensees
de structurd.de la 8ormule BO C 35 kJr
~~~~~~~~~ auC C 40 11 14-a

0 0O B es urnrradical divalent d~riv4 d'uR¢ di am ne g@ant pourR? ]mle
g~n~rale H2{N.B-N H2, oo B esf§f un 45 groupe alipkati que o
cycloaflphathue'ﬂﬁ 0 & Zg/gl na§ de ca e h~t~ i que de 6
A 20 atogpp)jfe,ca gne\_u gr oupe I X ide
carbone un ? arorn ue d’/ﬁ nes de one“ou est
d~riv4 d' un ohy %xaﬁi b??tan1 oHf onctionnel) ou une conbi nal ; et s

est @, nombe\enti eff pl us grapd que 1. 50 4. Mithode sel on | une ngbconque
des revendi ¢a _ r~c~denteg, 00O A est un noyau de benzbne ou naphtal bne
t~traval ent ou bien un groupe t6traval ent substitu6 de la fornmule 55

oll

25 k et k' sont des nombres entiers positifs représentant le nombre de blocs de polymére dans le
polymére et r et I' sont des nombres entiers identiques ou différents plus grands que 1, représentant
un nombre de répétitions dans la chalhe du polymére.

L 8. Méthode selon la revendication 2, dans laquelle la composition contient jusqu'a 90% en moles d'unités
30 intercondensées de structure de la formule
ﬁ |
B
w ll I
] o s

ol B est un radical divalent dérivé d'une diamine ayant pour formule générale H2N-B-NHz, ol B est un
45 groupe aliphatique ou cycloaliphatique de 2 2 20 atomes de carbone, un groupe hétérocyclique de 6 2
20 atomes de carbone, un groupe polyoxyalkyléne de 4 3 500 alomes de carbone un groupe
aromatique de 6 4 40 atomes de carbone ou bien est dérivé d'un polysiloxane bis(amino-fonctionnel)
ou une combinaison ; et .
s est un nombre entier plus grand que 1.
80 .
4. Méthode selon I'une quelconque des revendications précédentes, oll A est un noyau de benzéne ou
naphtaléne tétravalent ou bien un groupe tétravalent substitué de la formule

55
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41  * ¢ L (B au_5-X3——6—-X 10 00 mest 0
oul, Eest -0- -S, -S S,

09 -S-,  S1-0- 1 20 1(505PF? 185188 ne oum\lﬂ\i\ﬂ|\\\\l\\‘“\mou i

ram fie, substitu6 ou non substitue de 1 a 30 ato carvorne),” a 2

A- ou bien alkylbne de 1 a 30 atones de carbone, lineaire, ramfi6 ou
cyclique, substitue ou no stitue ou | ene de 2 a 30 atones de
carbone; 30 G est ph6§é§§%}—eﬁ£MH—grggggggubstitue Qu non substitue de
la formul e et chacun de X3 X4 est ind ament -0-, 40 0ii -G, 45 8
1l ~R 50 : -S-, -S- , -CO0- ; 0 alkylbne
lineaire ou ramfi6 de 30 at ones de carbg ou al kdnyl bne de 2 a 30
atonmes de 55 car bon ) odessek2 ndi cation 3, oD B est
phenyl bne, di phenyl ens; tyl né, substitues on substitues ou un
groupe de la fornule 42 A s EP O 163 518 B1
FEPTIPEL i ii LIl * C L M S*

oimestOout;

E est -O- -S-, -§-S-,

15 H ﬁ

20 (ol R est alkyléne ou aryléne linéaire ou ramifié, substitué ou non substitué de 1 & 30 atomes de
carbone), :
i
" o
B ou bien alkyléne de 1 & 30 atomes de carbone, linéaire, ramifié ou cyclique, substitué ou non substitué
L ou alkényléne de 2 & 30 atomes de carbone ;
30 G est phényléne ou un groupe substitué ou non substitué de la formule
85
\.x et
chacun de X3 et X, est indépendamment -O-,
40
0
i
-C-,
45
-S-,
1]
- i 8 0
50 "'s" -S- ’ -C-0-~ H
)
0
alkyléne linéaire ou ramifié de 1 4 30 atomes de carbone ; ou alkényléne do 2 & 30 atomes de
65 carbone.

6., Méthode selon la revendication 3, ol B est phényléne, diphényléne, naphtyléne, subsfitués ou non
substitués ou un groupe de la formule
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(CETY) mj ou e 0 -0 6 ou I;
SR IR PRSI | 1T

O~~~ 15 Qu al kylene linGaire ou ramifi4, substitu6 ou non ~
substitu6 de 1 & 30 atones de carbone; et G est un phenyl bne substitu4 Cu

flf substitue gr oupe d formul e 20 25§ —bt hode sel on
revendi cati on @B—é&f)h @. d' aa bis(ami 3el-ygi-Goxa a
formul e 30 ' 6 ~ 7 3 1

NQZ-BSi--0OSi -OSi--0 1-S- OSi- -DZ-QNH 35
16 7RO i : 11 16 R | It ITh L

[ oimgstOoytR ot Q est un groupe aromatique substitu4 ou non
substitue; &est-O--Best -0-, -S-, -S-, -S-, -S-NH, -HNC,. -G0- ; 45

0 0O D est hydrocarbyle substitu6 ou non substitue; chacun de R6, R,

) J
100. 7. Methode selon |'une quel’coggue “FsP Treverdt At ons precedentes, oC
| adi te conposition contient entre et 85%en noles dudit produit
reacti pnel . 55 & Mbt hode selon |'une quel conque des revendi cati ons

prdc~dentes, 0D chacun de Xi et X2 est un groupe divalent de la fornule 43

ou
EP 0 163 5 1ilkﬁénea%airg:bu éﬁiﬁ&%ﬁb‘sﬁfﬁé’ B AdA substitu® 8 1 2 30 atomes de carbone ; et
G' est un phényldns substitué ou non substitué ou un groupe de la formule

Rs, RO’ R10 et RI11 est ind~pem:damrEH1t hydr ocar gyl e bstitu4 ou non
substitue; et 50 chacun dé&! h, it et _as_i nd end?y&nt une val our de 0 &

e 20 _ o
, .
PR
25
6. Méthode selon la revendication 3, ol B est Ie résidu d'un bis(amino)polysiloxane de la formule
‘\_/ 20 - - l— ~ 8 -
R 6 R 7 R 8 R 10 R 6
o | | l l
HZN—Q-Z-D-Si 0-Si 0-Si 0-Si- } 0-Si- -D-Z-El-NH2
l | I l
35 R 6 'l 7 R 9 1 R 1 R 6
- Jh L Ji ~j
Aot ol Q est un groupe aromatique substitué ou non substitué;
40 Z est -O-, -S-,
0 0
H ﬂ : ‘C; 1] i
—S-,_- - -ﬁ-NH, -HN-C, -C-0- 3
45 0 0
D est hydrocarbyle substitué ou non substitué ;
chacun de R®, R7, R8, R?, R™ et R est indépendamment hydrocarbyle substitué ou non substitué ; et
50 chacun de h, i et j a indépendamment une valeur de 0 & 100.

7. Méthode selon I'une quelconque des revendications précédentes, ol ladite composition contient entre
15 et 85% on moles dudit produit réactionnel.

6 8. Méthode selon I'une quelconque des revendications précédentes, ol chacun de X1 et Xz est un groupe
divalent de la formule



chacun de R4 ot R5 est inddpendarrrrent hydrogbne, al kyl e substitue—6eu—non
substitue ayant jusqu'a 12 atonmgs e, al ke 5!"” non
substitu6 ayant 2 a 12 atones de car%%%re@gycl oal kg m"mlﬂm#m}]
substitu6 de 4 a 12 atones de carbone, carbocycli qué arfonht i fues 0

hdt er ocycl i que substitu6 ou non substitue ayant 5 a 24 atones de carbone, a
condition quo R4 et R5 15 no soi entR‘bas tous deux de |'hydrogene. 9.
Met hode selon la revendication 8, 00 R4 et R5 sont (ind6pendamment) al kyl e
Cl-s, alkenyle C2 -a ou cycloal kyle C4-@8. \-~-20l 10. Mithode selon |'une
guel conque des revendi cations prec6dentges, oOon fait reagir |e dianhydride
avec | a diamne aromati que (b) et une o&pl usiours autres diamnes, |a

di am ne aromati que (b) constl tuant au rbins 10% en nol es de |a di ami ne
utilisoe. 11. Mt hode sel on 'une quel conque des revendi cati ons prdcddentes,
conpronant |a s6équence suivante 25 des et apes: (I) on prdpare un

| affe r6%ct | di h d d b
ey S ol P B I
(e;[ V§ b)ap?ggcy lpalkyle su%é‘@’u’é lr{onkrﬁ sﬂtuﬁ{g % (E § %ﬂ; ? Lrgrgatl BGI?IP
resul,tsant ene Jc%g de%;(dé)ﬁly rléf garfr‘ %24 ymgre so alt I\/dt hoﬁe

elon | ' une quel conque des revendl cati ons prechent es, 00 chaque di am ne

Ut i 11 50§, Efkncib 6B laGslandicationd) ot Rt 8I0RsSRINAfhdépendamment) alkyle Ci—s, alkényle C2-z ou
cycloalkyle Cs—3.

\.~% 10. Méthode selon I'une quelconque des revendications précédentes, ol on fait réagir le dianhydride avec
la diamine aromatique {b) et une ou plusieurs autres diamines, la diamine aromatique (b) constituant au
moins 10% en moles de la diamine utilisée.

11. Méthode selon I'une quelconque des revendications précédentes, comprenant la séquence suivants
25 des étapes:
(i) on prépare un mélange réactionnel de dlanhydnde (a) et de diamine aromatique (b) et on soumet
& agitation dans un solvant ;
(ii) une réaction de reflux entre (a) et (b) donne de I'eau ;
(iii) 'eau est éliminée par distillation et
30 (iv) aprds élimination complate de I'eau, on refroidit la solution résultante du produit et on récupére

le polym&re souhaité.

12. Méthode selon l'une quelconque des revendications précédentes, oli chaque diamine ufilisée est
aromatique.
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