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POLYMERI C AM NES Background of the invention The
present: WOOBM2TIA rel ates to new pol ynmeric am nes t MCH/EPARNE896
N-substituted 2,5-pyrrolediyl groups - 1 - i ncorporated in the backbone.
The present invention also 5 relates to a process for the preparation
of such new ' pol yneric am nes, to curable resin conpositions and to
gl ued products, glued wood prodygsyMERIRIANEE ST - Pol yneri c
am nes -having 2,5-pyrrol ediyl groups (that Is, pyrrolic units) in-
t he backbone are known. For 10 . instance, in EP-A-0,400,903 a fam |y of
pyrrolic packgrdieid V&¢ives Phveh Xgﬁne/alpha ol efin/ carbon nonoxi de

t er pol yner ric amnes are prepared in a
Knor r - Paal type'l'h%emteiﬁnttlhmlentlobyrelates teeaewi pylyredicemines

ol ef i n- car hgp, 46 B ITEE bl 215 -pyrrod TIP3 9,0 am ne sl ect ed
fromCerr] to err] primary PK Femne énzyl'am ne and
substltutedﬂmnng@%aﬁm@slnlhhe backboEE«A?ﬁe4©@g9&&trahmentxnntaiémrther

polymeric

Ep-Sh 0. 400 IH e Y 3 REoceR: 58 She prevprarion QRSB ght wel |
find appllgnuhymezmn amines, speccarabjepkastncsompositiilohs veves , bﬁ nor e
advant ageo | f.the nes .have [functi,onal groups that

al | ow use ﬁ?ueqeRJO&#%g?h %gﬁﬁgLVPP8n§r888°ts in Pagtieulafi« uses. 25

A further examﬂaﬂyﬁetiﬁeéﬁEMésPhablhgpe 6epoiriroleddyl groups bgeHauind in
WD 93/19114. In_that. case nDnOX|de:£onner S

reacted wi C1 ‘arP Yk Fot QchRt g?) ety ga&%BP&&tFﬁ? sulting in

pagmeric dmstwend@yiig EP-A-0,400,bo3yk Fumeliyood pywrr@lie functionality

nverti bl e, 30, ther ese nmeriic _am nes_have not found a
ggegsffcb derivatives o ethyTene/g?p%a olefin/carbon monoxide

terpolymers is described. These polymeric amines are
prepared in a Knorr-Paal type reaction, that is, by
reacting the linear olefin-carbon monoxide polymer with

15 ammonia or an amine selected from C1 to C50 primary
alkylamines, benzylamine and Substitufed benzylamines. In
EP-A-0,400,903 references to further polymeric amines can
be found. |

According to EP-A-0,400,903 the polymeric amines

20 therein disclosed might well find-applidatibn as’

speciality plastics. It would, however, be more

' advantageoﬁS'if the polymeric amines have fﬁnctional
groups that allow use in curable resin compositions and
other bulk uses.

25 A further example of the Knorr-Paal type reaction may
be found in WO 93/19114. In that case the olefin-~carbon
monoxide polymer is reacted with an amino acid or a
derivative thereof, resulting in polymeric amines having
carboxyl functionality or a functionality convertible

30 thereto. These polymeric amines have not found a specific



use either. This may be attributed to the | ess than ideal _
applicability of carboxyl functionalized polyneric am nes, e.g.,
they are notwewssatd e for fast curing thernosets. HCwEmb/OES it
remai ns desirable to extend the 5 fam |y of polyneric anmines having
functional groups other than the gacboxyl functionality. The am ne
reactant in t he Knorr-Paal reaction need not be a nonoam ne. For

exanpl e, in EPSE §18Por eNishBay| ke iaktedPbRd fghdhieddess than ggeghers are
reacted with mﬁmmhemtmmewetboiﬂemnkemnalﬁéldygslyﬁeﬁra nes are

cross-linked apd tegergfgre 'Jh%§sare ot uﬁg%ﬁ,%egﬁst éuorrm%xarrpl e, curable

resin conpositions.
Surprisingly rfé\ﬁélmosgtynél?hec;eéntﬁest rmuelbee@es’.mhde to exterichahehave

gr eat ers app | Gakishiy ¥l Boryridie LRI APRLLRRE s ona LIRS GAELNES.

Accordi ngly, the invention provid ric a ave
N- subst i '?ut ed D38 5he GRERAN funcum@rléﬁiﬂs T%cﬁ“ﬂ@?a?éﬂcﬁaﬂq Ha backbone
wherein the pymfeoknerr -Paal mat:w@erheﬂdorﬁ’ataﬁ@ Suabhhined Mt h a group

h nar am N-substltut ed 20

2?\5/[ Bgr rol ediy mlpou)t/) yioé” ﬂég %’sée}%'t é;%% 'é:ér‘fEPﬁlmn?’ude formula (1)
RC- RC [err] polymers are reachidreith I@qudmpmuiemomsvéeprﬁms a hydrogen
atom ofg a polymBYHE OLAR agéoélposasrlq.lwﬂg{i !Q:h ggkgéigressst he

substi tuent cont a| ning at | east one sterica ere primary
am no group. applicabfaiin, £@rqesamrisyi GﬁrelPl? H@Silnveﬂmpwtlons The
substituent B swmmaegl by tise an$u56i¢ﬂ uted group of 1 up to 100 atoms

having at |east Og rsgfgiéb lXo fqﬁﬁgmerlc amines have been found

that have greater applicability than the aforementioned

15 polymeric amines. Accordingly, the invention provides
polymeric amines that have N-substituted 2,5-pyrrolediyl
groups incorporated in the backbone wherein the pyrrolic
nitrogen atoms are substituted with a group having
primary amino functionality. The N~-substituted

20 2,5-pyrrolediyl group may be represented by the general
formula (I)

RC—RC

Z \\c_
N

N
|
HCH
|
B

“(I)

wherein R independently represents a hydrogen atom or a
hydrocarbyl group and wherein B represents the
substituent containing at least one primary amino group.

25 Detailed description of the invention

The substituent B typically is a substituted group of

1 up to 100 atoms having at least one primary amino group

e
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primary am no group attSthed to it. Sui tably, these atons are carbon
atons, but the substituted group may al so contain one or nore

ni trogen, WOUWBHRTA or oxygen atons in its backbone. PPET&ErIBPIBI6t he
substituent B has a single 5 primary am no group attached to it that .
has a | ower Knorr-Paal reactivity g$han am noet hane. This
differential reacgtivity can be tested or determ ned by the procedure

described i ACERGHEA T8 dit -t ML GRIY £ i EBRF@ratoms are carbea @mems.tuent B

may bear othgt tHBCEu®IR tHtAPYrAdip maPr&Vsdedohbgsh BhaURY AciQ have a -
| ower Knorr - Paal react|V|ty't%an am noet hane. The
expressi on REEEPELAN| PUlphYde Ay AX¥ IR 2YOomef tRsits backbengt.ons or groups
| ar ger thanPféQéQQ%ﬂgthmﬁ(ghﬁghfﬁﬁgﬁt B has @tgﬂﬁglgoprﬁﬁgfyuéhidél -
1, 2- propanedi am ne, fhe amno 15 group on the 27posftion i's sterically
hi nered bySrREP attachest hg igr dihrt chas gy lowerhKndreaPeed at om of the

pr opane ; ' 0 «11PQSit] J

ot st er i caf FgCREndeTaq et dniftfodtifaidl P PHPEPRCbAE 310 BN Bient
may be 20 canr bgr &ésstesd diy detegmined| by othel prpeedhre described in
wherein X i hydr @c £ yl ene group of up to 99
preferably %ﬁgﬁgi%o%aﬁgzgﬁﬂgi%Eﬁgagfégﬁﬁég' I ndividually represent a
hydrocar byl or EbeesgbstiyHuent B mayrloegr obthiprt Sufbtpoehdr aloupsp to 10
at or R'_I el Suiptabl e exanpl es of
suggfituentgkév?ﬁéﬁu gﬁggugé) ﬁaéﬁg%o%?ﬂﬁl? i9w8F DO%ERG, yl; 1-, 2-
or reactivity than aminoethane. More preferably the

substituent B has a sterically hindered primary amino
group attached to it.
The expression "sterically" hindered typically refers
15 to atoms or groups larger than hydrogen atoms on adjacent
atoms. For instance, in 1,2-propanediamine, the amino
group on the 2 position is sterically hindered by the
methyl group forming the tﬁird carbon atom of the propane
backbone, whereas the amino group on the 1 position is
20 not sterically hindered.
These sterically hindered substituents may be

represented by the general formula

R’
I
—X—C—NH»o
1
wherein X is a hydrocarbylene or heterocarbylene group of
up to 99 preferably up to 20 atoms, R' and R" each
25 individually represent a hydrocarbyl or heterocarbyl
group of up to 20 preferably up to 10 atoms or R" is a
hydrogen atom.
Suitable examples of substituents B include:
l-aminoethyl; 1- or 2-aminopropyl; 1-, 2- or
_
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-4- 3-am nobutyl; 2-am no-2-nethyl propyl; 4-am no-2-

oxapentyl; 7-am no-2, 4-di azaoctyl; 4-am no-3,5-di-tert- but yl phenyl
and pol yet hewwoghase t uent s such as PCT/EP98/01896

NH err]-CH(CH err])-(OCHR-CH err])[err]-OCHR-. 5 Each R in
formula (1) may independently be a hydrogen atom or a hydrocar byl
group. Suitable hydrocarbyl grou npri se phenyl and substituted
aryl groups:; taﬁ‘éfm Bpeyls 2- amln‘b‘f%é‘}etéwkl}p@flouﬁsam-n to 12 carbon

atons; and netdxapgntyl; 7-andnd- mhenaabbaxylgr@uﬁu&nefapw-dlo.t@gtcar bon

atons. 10 r h he N—subst tuted
2, 5-pyrrol edi ﬁ té/g.ggér? Ifee%lea %ﬁ% S% oth SHESIF%,%% A SHEL a hydrogen
atom and a netiiz-CH e T EsFEBt ¥Ry~ O-CHR-. Besi des the N-substituted

2, 5-pyry ol edi yl gEQbJIE) R 1€ formula (I(]Oﬁgk Pl?chégg?{d'eﬁtw El@Sa rﬂ?ﬁggggp“ se

substltut ed or t unsubstjtute adi groups” and I'tuted
2, 5-pyrrol edi Y} °§‘r 8tip? W OGR! f IR oYt %hyleolhyémcarbYl 9EQHBE| onal ity

other than a mmmpanyeephenylgaﬁdpsubstltuted aryIT@QoG§§£|mé¥HyﬂW§ﬁﬁC am nes of

the invention refore ente ral fornul a
~(-A-CO)I-(- é’r@gﬁ TR (grfq‘g I’P C?‘Ts‘ﬁn yA on¥ g’P&F‘ﬁx}éach A
i ndependent |y aPépP‘é %ht%l’@xs'uﬂgwmmt#duprto 12 carbonsabwtds .t ut ed al kadi yl

groupiiol, M and Neaéeeddd190%hs R's in thteogeédwsrtﬁs%&sent' ng the nunber of
repeating unit [err] m][err , preferably 2 [err] m

[err] p, O [elzr'f ?yir?lleéjlé'vihgmug a’%fn&lﬁ £Erkqths] Yéé@?ﬁ‘? B-RPy” PEpresent s
the N-substit @ dgd28gen atoih, Bnpya rmm@uybrgmpmswﬁetevmghe pyrrolic

niiTogen atom  mesiad HORLLLULAL LN, 2 GLANB DAY N R TN, or o

functionality, and eac represents” an ted
2, 5- pyrrol edi POVG! oRPLFREALTg aRbneumAY 6rmPFise @ubstituted @rf unctionality

Ot her ghan a RnsIBEYi @MY adkay l?{:ﬂroups and NJsupWthtuf& recogni sed that
the repeating urgl corresponds the_ repeating unit of the

ol efi n- Byﬁﬁﬁw&xéﬁguﬁ%lhﬁ?‘éf‘gow WG PRI HX AT Fol yneri ¢

functionality other than a primary amino group.

The novel polymeric amines of the invention may
therefore be represented by the general formula

- (-A-CO-)1-(-2,5-NPy-)p-(-2,5-Py-)n (II)

20 wherein each A independently represents a substituted or
unsubstituted alkadiyl group; 1, m and n are integers
together representing the number of repeating units p
whereby 1 < m < p, preferably 2 <m<p, 0<1+n<p
and p 2 3; each 2,5-NPy represents the N-substituted

25 2,5 pyrrolediyl group wherein the pyrrolic nitrogen atom
is substituted with a group having primary amino
functionality, and each 2,5-Py represents an N-sub-
stituted 2,5-pyrrolediyl group having no functionality or
a functionality other than a primary amino group.

30 It will be recognised that the repeating unit
" (A-CO-)" corresponds the repeating unit of the olefin-
carbon monoxide polymer.of which the novel polymeric

amines may be prepared. In random olefin-carbon monoxide



am nes may be prepared. In random ol efi n-carbon nonoxi de

-5- polynmers, as for instance found in US A-2, 495, 286,

US-'A- 2, 848VAIdB42A370 US- A- 4, 024, 326, the al kadiyl groups nay  PCI/EP98418%6

I ndependently have from2 up to 10,000 carbon atons in the

backbone. However, as indicated hereinatt@r - each 5 A of this

repeati ng un| referably a substit%ted or unsubstituted 1,2- or
" 1, 3-al kadi yP% %ﬂﬁﬁ)fmﬁ% g?%fePﬁﬁPyce ound 4n USsA124496 28 Ginsubst i t ut ed

1, 2-al kadlylus}rmtm 846,406 or USFARal bps, 3R, r%?&atalln@h 1 §fon S a-
2, 5-pyrrol edi yl %éjgﬁas defi ned above wherei'n Y érqr)ong)na'k/

n|trogen at &f Srdenti¥nhavea TEpRy ggap t° 10 OQﬁ(ﬁﬁrbmn(éppmgnally
SUbStltUtedhnﬂﬂﬁé K OkiPoné However, (QBtWWﬁyéékéﬁﬂﬁgféfﬁﬁg% EryLaEBOUp’

an (optionally substi t ut ed) al kenyl group, e.
secondary of ©of thisigepeatindninssl kyl PFederabdy a?cmj-ﬂ@ﬁmmubed or

-preferably yisubsti@eédt P)/%f-%?.) gl ky 1%@1 ycifﬂdft tr%ré?%gfe?gg

novel polynmeric anines whereby sone’polyrmer ave
coupl ed w t Foltubsioleveed @erﬁnﬁgbahlrtne‘-@mBJ,é.?-alkadleOmymwp|.c system as

in EP-A-0, 372, 6@21nfpiy’|2n§ﬁgnfgg? ﬁ(’)‘ﬂahu{‘ﬁ't (% 33 Y,)u#‘f,h a(N—pyrrol e) al kyl

groups may be resent act’'val er  very nuch depends
on the zmm#%dlmklghoupfashdeﬁam¥mbmbove wherein fhe |ntegers m

1 epg n may ﬂge,{, 0 n. adds u
i nt'eger pre er ab Yer8geh QgPﬁ bePthaﬁofb aQ?ﬁﬂeﬁmﬁ&?ﬁoggﬁ range
of 30 to 7oat§m an Eb@tabhglly sabsmlthaeﬁan@akjl(§idupj dn< 0.9p and m
is in [er "R Mre suitably 1 is in the
range of O. Z(p F{ er rriﬁzpfer rﬁ:QB}gute s IG5 WFhe arlhng%p‘b#/onaify 0.5p
[err] m[er rs]uh&t&p:uﬂ'éxe) mlkgﬁylngequpl Sepg- ,( butHMasVd cdecondary Bry be
zero up to SUItabl% gfk 9 The inventign al so
relates to t1he Pro tRparxy 9r°§Pep§H ARG Hh S5RRR O oTRABEPE2RAYnes of
thelsnventi am (N-pyrrolerallyhghyoup .pToeeds titedlabs teshbéodst Bai r
pr epar ation fghreactln an ol efin-carbon mnoxide polyner with a-
novel po eric amines whereby some polymer molecCules
have been coupled without, however, forming an insoluble
polymeric system as in EP-A-0,372,602. For instance, up
to 3 of such (N-pyrrole)alkyl groups may be present,
20 although the actual number very much depends on the
molecular weight of the polymer.
The integers m, 1 end n may vary w1dely, as long as
m + 1 + n adds up to p. The integer p is preferably
larger than 10, for instance in the range of 30 to 70.
25 Suitably, 1 is in the range of 0 £ 1 < 0.9p and m is in
the range of 0.lp < m £ p. More suitably 1 is in the
range of 0.2p £ 1 £ 0.5p, and m is in the rahge of
0.5p < m < 0.8p. The integer n equals p - (1 + m) which
may be zero up to 0.9p, suitably up to 0.3p.
30 The invention also relates to the process for
preparing the novel polymeric amines of the invention.
Accordingly, a process is provided for their preparation
by reacting an olefin-carbon monoxide polymer with a

primary amine of general formula (III)



primary am ne of general formula (I11)

- H2NCH2- B (1) wherein B
has the sanmgyd®agi9g as set out above, under suclpcrmre/oisoens as to
formthe 2,5-pyrrol ediyl groups wi t hout affecting the functional
group attached to the substitueng B. 5 Exanpl es of
suitable primary am nes may be sinply inferred fromthe exanpl es of
sui tabl e substit ueiRNcH3-B nenti oned above. (EXds, when Bis
1-am nloet hyl , whegein B I}as i MBie arﬁaﬂenQSai,s%tﬁbam W@F&lﬁlaeﬁl\/bre in
general , suit e amnes inclu 1a- ocarbyl - al pha, onega- 10
di am nohydr ocaﬂlﬁ(})‘ng?n@gtelroé’lsnagnéo oﬁor%gge%{)%cm%ggﬁél%}g)ﬂmupg be

repl aced by hetighout onkfeqiiogi tee funstianel (proygapttached tocghbon atomto
whi ch the noregf8a¢th¥E: &1 no group is attached is a nethyl ene

gr oup. The ol efin-carbon nonoxi de polyners that are used for 15
the preéparation oF*ERRITOPE SPLFSRNS PEiBATHAMINEG BRY be simplyerfectly
alternating (rnwfatreat ol Bxamyleen offoBeXtdlle substitw@ital 8 1:1 with

1, 2-addition of the ol-efin), m - . rf ect | ternating (nol ar
rati o ol efin: énaern%&ﬁn?r%nac&ol‘) € ity Wheélqaaf‘gpﬁz ,mﬁﬁiéh?\ni’t ﬁths?orre ol efin

addi ti on ot herprimanyla®ine2@ds 1, 2-drandiqopoapdre gMorkain ngereeradr bonyl content

of about 30 URyjtable arﬁﬂqer%oiHEh@d@ﬁil%%ﬁ%?ér&@a&%?%i?ﬂ;g%ﬂ, dreA=2, 846, 406) .

Regarding the |latter group it should be observed

t heor etQ cal d&PREnBRYLERAASPONENn YReTSiR PBY Py MaFe carbon atgms: PAKuti on of
t he carbonyl @eoupplased, bl GietarbotMs,2providediihet 188t atdmas@)t he pol yner

chain. Preferably the olefins. car bon monoxi de is_perf.ectly
al ter hat i ng oft “SERTpEFTRC] yRich the mgEE PRAGTHS smifio! grdly Wy o
ol ef i n- car bon ahtackedeipd ynedhyieye kroap - "honopol yner", that is,

when it is prepar@fef 8% 81 REREon Ibnoxidedpbd Pty tHLE0A r&tde@N@oran
olefinically unsaturated . hydr ocar bon 'such as vinyl acetate, ethyl
acryla}% and the preparation of the novel polymeric amines may be

perfectly alternating (molar ratio olefin:carbon monoxide
equals 1:1 with 1,2-addition of the olefin), semi-
perfectly alternating (molar ratio olefin:carbon monoxide
equals 1:1, but with some olefin addition other than 1,2)

20 or random (e.g., having a carbonyl content of about 30 up
to 50 mole percent as disclosed in US-A-~2,846,406).
Regarding the latter group it should be observed that the
theoretical degree of conversion is limited by the
distribution of the carbonyl groups as 1,4-dicarbonyl

25 entities across the polymer chain. Preferably the olefin-
carbon monoxide is perfectly alternating or semiperfectly
alternating.

The olefin-carbon monoxide polymer may be a

"homopolymex", that is, when it is prepared from ethene,

30 a (substituted) styrene, an olefinically unsaturated
hydrocarbon such as vinyl acetate, ethyl acrylate and
N-vinylpyrrolidone, an alpha-olefin or an internal

olefin; or a "copolymer" when different olefins are used



N-vi nyl pyrrolidone, an al pha-olefin or an internal olefin; or a
"copol yner" when different olefins are -used

-7- ' WOI98/4RT79 preparation. The polynmer is prepared fronPCI/BPISNI896
having from2 up to 14 carbon atons, 'in particular from
al pha-ol efins having from2 to 8 carbon-aowss (formation of

pol ynmers of still larger olefins is not attractive). 5 Preferably, the
ol ef i n- car ba® Htﬁﬁ))ﬁ%%mw i Shg polymer hig prsPpxed Siromppdisfins of
car bon nonoXaAE N Hdn 02 efip Nto 14 carB6heatsfshr 9% Shheny I POPE, and

styrene. Particularly. . .preferred are_the perfectly alternating
‘honopol yner élﬁha'Olgf:m%t%ﬁbn%nér@ar%oﬁ?nﬁn&%rgénoﬁt@mﬁr drfomatien bon 10

TonoXi de; ¢ o RRSIAGEY OF SEULBCLAEGLEYoRbECBALEN ot ateradiTUAC] YTETS

of propene and carbon nonoxide; 't perfectly alternating  °
copo?yners diraferakel¥t vk eobpfin-carboncapponidenprildmerand the perfectly

or sem perf ndpolymer of | £6p0RRAY 62PELYBBAS nhoRLRNYR UEH Ath

carbon 15 - monoxi de or prop styrene and carbon nmonoxXi de.
I n particul #Mrled heremeethenar bpnopenexadd ptlyyeme. Particulaxky

alternatin%EQ@?§¥¥ el O ¢ - fi ' t.hree or re
carbon atoms, the a phafole??haégggggig EEtggx?ﬁ%&?p&ﬁﬁﬂ§?ﬁ¥@ﬁﬁﬁﬁ?éﬁhIy In
a regi or eguledthenssrensh oarion monokhde pegsbyirenegahar daaturon. The use of
a regio- irre r r.of a.copql r_ has the advant age
in that i tsm\ﬂnsocxolsﬁi%y%gl %gggggg?ﬁmgka? eg‘?pSﬁfSFﬁglyz\nggé:ernatlng_ conpar abl e
(regi o- r egulhamogwiopst gy nef . propéne and cdbboal mbnoxdalehorthwnoxi de pol yner
may have a 25 - | ecul ar ight ranging fram.200 to, 500, 000 dalt ons.
For Berfauly AL hePial ShiecrRBlimgts: REethens shidane ana
conposi ti oncadorpahgmexide) t ahdythaspartiecetyl ar sendiplerfectly ranging .
from500 to é- OOO.gaItons. freferab%y %ge pol ymer has a nol ecul ar
wei ght in tfe TS 019 15009 ¥Besg oL ¢ ?BﬁépJQPFBﬁS?QﬁNQ?HP%Herably in
thel$ ange ofmchd¥idé cor propend/589rdakt ana. chirbohe medx@de Of this patent
docunent the no| ecijl ar weights a_[Le meant to be nunber-average
In particular when“the olefin-carbon monoxide polymer
is an alternating homopolymer of an alpha-olefin having
three or more carbon atoms, the alpha-olefin may be
incorporated predominantly in a regioregular fashion or
20 in a regio-irregular fashion. The use of a regio-
irregular homopolymer or of a copolymer has the advantage
in that its viscosity is lower than that of an otherwise
comparable (regio-regular) homopolymer.
The olefin-carbon monoxide polymer may have a
25 molecular weight ranging from 200 to 500,000 daltons. For
application as curable resin or in a curable resin
composition, the polymer Suitably has a molecular weight
ranging from 500 to 20,000 daltons. Preferably the
polymer has a molecular weight in the range of 1,000 to
30. 5,000 daltons, more preferably in the range of 2,000 to
3,500 daltons. In the context of this patent document the
molecular weights are meant to be number-average

molecular weights.



nol ecul ar wei ght s. - 8-

An advant age of wusing ol efin-carbon nonoxi de pol yners t hat have a
relatively |woogirmcul ar wei ght resides in t he f amtT/EPOs¢Issshey can
be liquid at the tenperatures in the range of 10-80 C, i.e., the
tenperatures generally 5 used in the processing thereof.

The synthesis of the (preferred) ol efin-carbon nmonoxi de polyner is
not part of this i¥veAvrBRage ffomnsing olefinpgarhep MearsdAe LS Found in
the cited pateflat have a S§EMifvielgt LONSAARGUL AT fWdightSrastaesRrA- 0, 121, 965,

10 EP-0, 181, 014 -A-0Q. 516, 23 d EP-A-0 522, 635 nd the

docunent s mentgb eféadltnlégﬁg %heryoﬁggng‘%:%r%%dr 550??%2ﬁemperagu5%snelxned t hereto.

The ol ef i n- car bon mgexdel pcBl/ e ey altbe bemperatures geminaddy to which a

vinyl ngnoner js.@raf ted. Igges]s%.ngdthefgtﬁé".lt' ng graft polyner nmay have a
may ha

hi gher wat er resi Stance a ve other (cost) benefits.
Grafting of the viThe syBhbeels «of the porshfsredanckfin-carbonconducted with

any of the metResexiEedol pméPriB Wodlf part of thisOpHYetidHlch. ThEsrd ncl udes

exposure of an_appropriate 20 nmononer .and pol yner. mi x to hi gh energy

radi ati on; hea‘f‘?ﬁj&“ q:heremam%‘ﬁib[eaﬁf’gn&m‘}fbﬁ&e Fl’[')lt?%ep%treé%ence of the

pol yner, or  specificeadbnenamd in Sokt aisEnrenBRer-0,4121hé6pr esence of a

radi cahoi ni (i akplo Al e, PREVATRS, 514038 EREADGSIRM63s, and i A1
seful 1n the 25

copol yneri zing polynmers wll be u practice of this
I nventi on. documents mpggatéened dint thei Byrareaphaearh 4RPOEEPr ed et hod of
preparing the ghpédteddnemeto. Sui tabl e nononers used in form ng

grafts by this method include, .for_ exanple, nmonool efi ni c
hydr ocar bons such &% t‘ﬂ?%f’y?%??e%‘ 5‘880’?%&? Pogymer ma‘ﬁ@\a‘is\?agﬁv%s,
monol ef i ni cal | polyrsat wcawbdicesa erigydunbneer is graftedwy|Thacet ate, vinyl

esters iaf hal 0genal eth AGhdeeSHolds may bave W RYbnék Ahfeihor oacetate, ally|
and nethal Iyl conpounds
. resistance and may have other (cost) benefits.

Grafting of the vinyl monomer to the polymer can be
conducted with any of the methods used to form graft
copolymers. This includes exposure of an appropriate

20 monomer and polymer mix to high energy radiation; heating
a suitable monomer in the presence of the polymer, or
reaction of a suitable monomer in the presence of a
radical initiator and the polymer. Any other method for
graft copolymerizing polymers will be useful in thé

25 practice of this invention._

Radical initiation is the most preferred method of
preparing the graft polymer. Suitable monomers used in
forming grafts by this method include, for example,
monoolefinic hydfocarbons such as the styrenes and their

30 derivatives, monolefinically unsaturated esters such as
vinyl acetate, vinyl esters of halogenated acids such as
vinyl alpha-choroacetate, allyl and methallyl compounds
such as allyl chloride, esters of alkenyl alcohols such

as beta-ethyl allyl alcohol, halo-alkyl acrylates such as



such as allyl chloride, esters of alkenyl alcohols such as
beta-ethyl allyl al cohol, halo-alkyl acrylates such as

9 - W H%Tmal pha- chl oroacryl ate, alkyl al pha-cyanoacr V< EEP88/01896
fumarates such as diethyl fumarate, nonoolefinically unsat ur at ed
nitriles such as acrylonitrile, am des-of% - previ ously mentioned

aci ds suchn@%mAmgecnwxgcrﬁlatbet SHIGNS SHA A8, JLONL PPN ot her.

vi nyl sul fides "such a eth
di ol efi-ni cfumarates Sthséﬁud&?@bYﬂyM@eﬂdﬂﬁw maendokesf inBedllpdi ene, and-

m xtures Ofuﬁé?cxil‘?éﬂganﬂ Egﬂggngﬁchprag earcf dE,loauru.des ?ﬁyl

styrenes, acryl ates, acry ates, vinyl ers
hal i des. Stpwmu%\lﬁ mstlpneﬁeamd.s such as acrﬁeainr@é, mlkyhtors can-be

ei ther wat b r_.Qi vater g.radic

| nlgt]l atorseelrtn é&fﬂ a8' binyl metr‘?% et{-.{;:oe[ E R %e?%ﬁh%?% s’é APum
per oxydi sulvf:a:;e], beta ethpryatshiylmspdribdedi slild g Piniesll yn persul fate,
hydr ogen 1 [ ter squbIe initiators. O,/ soluble

radi cal i ni 3§ﬁ%ﬁ§§¥$%;€§gr°F8F EREFUED 3 butadienge affde, t-butyl

perbenzoatmmxuhﬁhé'eﬂZﬂhésforg01ng dbmpﬁnﬂdﬁCﬁpﬁéféﬁ%ed%méﬁéméQEUb|e
initiators e ferﬁed such as potassium persul fate or azo -

initiators. Eﬁ)StYreﬁﬁﬁ'cﬁﬁEX frEsiromeiR Aty ates » SRRl efterar ofnfs

aloaut vinyl Q‘ialDdébOUSt9r5n§rsa'§.&eOQtfo§HJ'W@EE:QE@JB of total
nononers. ox.lnitiation_invalving an oxi dant, such as

potaSS|un1penyﬁ?%&%?%rlbbFé§§PEﬁ1SPﬁnﬁﬁbe%%hfﬁaﬂﬁﬁer solwlletant oiduch as

sodi um net ¥ysibié ! ewaert 861LUBIYE radical AHNStSMENiAS L&k et Byl ani ne,
can al so be used to initiate the grafting pol ynerizati on,

parti cul ar [§FafiP}uy Potassiumepgesalfiade, ammonium peqwxy@¢©@b§§tgf :
produci ng e 48 & hm POL ¥BRYdE B‘r&‘i‘f\é%% 3 odium rfgé}m?if O};@P{;ﬁgﬁf wth an

initiator in the presence he nono use e grafted
poY? i on of R&Fexide, andovgher. Spﬂ@héeﬂﬂap %ﬂﬂtiatpxhnmﬁt@ $olubdlaci ng the

monomner Us@iéfbéprfﬁiﬂgagéﬁgt;h@ﬁ%d@hefﬁf AR & Benzoyl
peroxide, t-butyl perbenzoate and 2,2'-azobis-
(isobutyronitrile). Water soluble initiators are
preferred such as potassium persulfate or azo initiators.
20 The concentration of the free radical initiator is about
0.01 to about 0.5 grams per hundred grams of total
monomers.
Redox initiation involving an oxidant, such as
potassium persulfate_or potassium bromate, and a
25 reductant, such as sodium metabisulfite, or tertiary
amines, such as triethyl amine, can also be used to
initiate the grafting polymerization, particularly at low
temperatures.
The process of producing the graft polymer involves
30 contacting the polymer with an initiator in the presence
of the monomer used to form the grafted pértion of the
polymer. Preferably, this is done by introducing the
monomer used to form the graft into the oil phase bf a

dispersion of the polymer and then adding an initiator to



di spersion of the polymer and then adding an initiator to

- 10 - the dispersion. A mnor anount of agitation such as

t hrough sti r{igvgu®foe M Xi ng may be appli ed. ThecHRbosiRbs

di spersion to which the graft nononer is added is preferably forned
by m xing the polyner wth 5 water,gnd a surfactant. Typically, the
di spersion wl| . contain nore water than polymer on a weight basis
al t hough addi t Ffhdlispergiion s bmigsryaeuniapibagiertden such asduring

emul si ficati ontﬁfbdgmrseaseiﬁdm;rseﬁkﬂﬁg?w ®at a@lf:lietﬁ. f Ej_he product ‘he
ultimately fornmed., 10 . Any surfactant. capabl e | spersing

pol ymer s iyn Th]évvg?é}'m%%ndlﬁ@%gbﬂn proviPdsl %ﬁedtgrlaﬁ ReRer S alt does not
interfere in teddeg dfst pngfeRfvefabhgd Wiheisingacieamodymer with are noni onic
and | nchude, fpicExampl & sAlAKY] Chfpically, cfl X3, ge0RTAI1Y, and

pol yal kyl ene gl ycol, al kyl ethers, 15 .pgrya yl'ene gli'ycol™"al kyl phenyl
ethers, pol yal &ii@ more wateq fhap peiymeraondaestiaht basiditan fatty acid

esters, altdagh aahygic}fraaxf hde‘qug»ffttafypag;meldirﬁlyk?eggd@éa des, t angw
the like. Typigall t he surfactant w conprj se ahbou o] 0
wei ght of the D0 ly&réerexs“uggjeg“f%lﬂ}r tﬂécreerﬁstF%?\ séglds COBEE arRf amount
which will sertke tdredpgt pebindtedet £ormpd. bot h pol yners and grafting

nmononefoi Nto an emdySkARr&&hnt capablp%fj%ﬁggersjrng the gol{rp%]smiinnary am ne
of general forrmula (II11) and the = carbonyl groupS o e
ol ef i n- car bon ¥foxic@8 P8I YRt Provided that thempysriadadeenrat heat ed.

Reacti on tenpeimianfeseniy the graftbfgsedrFeedbiyonamawepbctHiperature up
to about 120 [ﬂé]

n%‘nio ic a I-ljin heg1 te eraturf may _be gsed, but too high
t enper at ur es SR&GI AP he %\Jf& e CREP- T %ﬁ&ya& ¥SR%y i nfl uence
nct sl o7 oy 3ab80 SRy SHD S UeHors! ShERE) potystyant] o7 8B
osal gr opn Allhae en? L QLhEAC! polyalkyle ’
ngr]rga(:t 'on Igsl;coor}.dlilfgg:gg aacgida ets%renr)g,r .astou;bitlag fatty :ciiﬁgsigpg,e of 50 to 90
- alkyl polyglycoxides, fatty acid dialkanol amides, and
the like. Typically, the surfactant will comprise about 3
to 15% weight of the polymers used to form the emulsion
20 but any amount which will serve the purpose of getting
both polymers and grafting monomer into an emulsion can
be used.
The primary amine of general formula (III) and the
carbonyl groups of the olefin-carbon monoxide polymer
25 will readily react when heated. Reaction temperatures may
be selected from ambient temperature up to about 120 °C.
Higher temperature may be used, but too high temperatures
should be avoided as that might adversely influence the
olefin-carbon monoxide polymer and/or might cause the
30 functional group attached to substituent B to react.
Preferably, the reaction is conducted at a temperature in
the range of 50 to 90 °C. '
It may be beneficial to force the reaction to stop.

For instance, the reaction could be stopped when a



It may be beneficial to force the reaction to stop. For instance,
the reaction could be stopped when a '

- 11 -. WO98427¢bnver si on of about 95% based on the pri mar yPGHER/QYB6
general formula (I11) has been reached. This will avoid

cross-linking if the primary amne and.i{$ functional group are too
reactive. The exact reaction tinme cannot be 5 defined, but nmay be

easi |y foumprinensiconkdf | aboper 85k based on fpheu@grinary eambonebef of sinple
experi ment |10 , ti oUR. O, pLi@ry am ne-
of gener al %engltél r?%#‘?(rﬁ}% {HH %‘ggp%%{égctr% hyeq{r'eac JT;on"glgwf%‘h‘rﬂggggyrrpound
that will lcemsstlinlpingeiy thenprgmeoy iamimectarahditmyfdfctionale renoved

fromthe functjo p .t heKnorr - Paal . reaction.

1y e RO Fie X sBabPh ke AR e mepstion LERE! tRllapt bey i on,
al Iblﬁi E) tlhatde;ﬁoll’e'iqzm,l yl}mf)sma;n b?eease\;ﬂg{ qu b_yd the Mgblbégnpéetsolnar wei ght
Wi e liquid or ubl e.in e l.i qui ri mary anine.a e
Feaction t S inlabeda' RunBer, of oimmle Expdiingite  RPEiBhadY,

i nstance tah&enfunctional Grefpr alfl theo prdmeant dinsedlf general The

I nvention so rela {o,the use of the novel . ... polyneric I nes of
the i nvent %ﬂfm%séfi{)lle?‘spBFﬁﬁﬁFi%@dzgy reaciip il %eZHE‘BBu curabl e
resin, e.g.thatefill leaveUtRenpeitadyl Ariicajiuyy|ientatteantdemdiyn, or in
cuy abl e : resin gon;gositions wherei.n the polyneric am nes act as
Cu{$ fe removed fro

ng age CFhBaftnetiianglint aitenctieKBPTEREARdvel 25
pol yneri c apadwesidm,. Wat er - based resin conpositions to formthe
bi nder in coating and wood glue formul ati ons. The pol yneric am nes
may be sol ubl e $th Wy deepyelpful to; nsfsd@ Al venty dugiag gafeb&aﬂrr-

functional iggal sedaétion, albeilNen@lt A pdlUmhd L5 NigakhaNpek shsidy ani no
groups. 30 Wat er - based resin conpositions are preferred over resin
conposi t i oFAMIR R JRoYBFRLAF e WeL G @%MM##%WEnSOlUble imSE poi nt
of jyi ew. Thane sOLUPHCHPORYPE Lmid¥ B8S the reaction temperature.
Solvents that can be used include for instance toluene.
Preferably no solvent is used.
The invention also relates to the use of the novel
polymeric amines of the invention. These novel polymeric
20 "amines may be used as éuréble resin, e.g., when “
unconverted 1,4-di¢arbonyl entities remain, or in curable
resin compositions wherein the polymeric amines act as
curing agent. | '
Of particular interest is the use of the novel
25 polymeric amines in water-based resin compositions to
form the binder in coating and wood glue formulations.
The polymeric amines may be soluble in water by
themselves, e.g., when carboxyl functionality is built
in, or after quarternization of their amino groups.
30 Water-bésed resin compositions are preferred over resin
compositions based on volatile organic compounds from an
HSE point of view. These soluble polymeric amines

moreover aid in the formation of stable emulsions or



noreover aid in the formati on of stable emul sions or

- 12 - di spersions of other polyners in water, e.g., of .

pol yket ones W 9827w . Quarternization nay forpPCIERS0ISE be _
carried out using - acids such as lactic acid, citric acid, tartaric
acid, 5 acetic acid or toluene sulphonic acid. This is, however,

not an exhaustive list as many other aci'ds nay be used.
Accordi ngly, tHEPpERLRMY AfhwEher opplaimessr &h aMater 0e.g9., of curable resin

conposi tions Raygdeobndhaguebrpol yneric am nes as curable resin
and/or curing agent, and the use 10 of these curable resin

conposi tions as bﬁﬁﬁ’é'?eﬁ'ﬁzatlon may ffgodnekance: b&t FREE AR WFOMEARI or heat
cure wood gl uecids such fax makatcofnsid, citric acid, Thertsei®fadi@sin -

ons d arat.ion,of gl ued wood products:
gagﬁozlsé :ol a%elg%g &:d Q)II ?tglg & sullpg E)E)F?CléBTgﬁﬁ P i iP4 &8 beans i s
known oo P@h%‘f@432ﬂt aEhoesyr ether @oipesnay des usenpri se
orie or nore ol eflﬂc@@f@ﬂ@l@“?ﬁé%&@nﬁf”ﬁﬁ§?ﬂ%' Q0ab! Yelates tohOf

di fferent nol ecul one or nore yam nes as
hexarmet hyl ened}uéﬁ‘%% ﬁ%sgjihﬁ°ﬁﬁ°§b%ﬁﬂnsaﬂ?63?@ on theoﬁ??’%aﬂq]wﬂl?ﬁécor ‘mor e
curing catal ysiineFhay comabiler ke€in and/or c@ﬁﬂ@r Ia§§na diddiaine and

al , flanme
?g?;'ﬁl ants, CS;%O?EF%?%%%% resin rﬁmgoséﬁf?rb n??tlgde%(f’étab?l i sers and

col ourants. Agomposites, goafidna amd BﬁbﬂEﬁ’Q&mM ctheswad gilmeconposi ti ons
25 comparRrhaygtisddy wth curable resins based on urea- or

phenol f or mal dehydg, . It has now been found that resin

conmposi ti ons base(ii;he use of rEsipLIMPPSLtHORS At PANERF NS e pass t he

earlier prepenposn |afnglued|mqwtpaaau@u£9wdhl 85 PUBFbRS IOO: - Itfe 30
ease f handl i t S an.i ortan
prope(r)lty of ¢ r%gtggﬁ?g%faw Noe, 038 an(%lml I|n%)rh":'stedi %eﬁxﬁftjrscdiné’ Dof

mater-based r &£gop PCT/EP95/04324. These resin compositions comprise

one or more olefin-carbon monoxide polymers (optionally
of different molecular weight), one or more polyamines
such as hexamethylenediamine as curing agent and

20 optionally one or more curing catalysts. They may further
comprise a diluent and additional components such as
viscosity modifiers, flame retardants, gap f£illing
agents, antioxidants, UV stabilisers and colourants. As
is shown in PCT/EP95/04324, these resin compositions

25 compare favourably with curable resins based on urea- or
phenolformaldehyde.

It has now been found that resin compositions based
on the novel polymeric amines surpass the earlier '
compositions in important properties such as pot-life,

30 ease of handling and strength.

Pot?life is an important property of curable resin
compositions, in particular of water-based resin
compositions. For instance, in coating and wood glue

formulations it is undesirable if the binder prematurely



conposi tions. For instance, in coating and wood gl ue formul ati ons
It is undesirable if the binder prematurely

- 13 - . WOS98M2FWr es upon standing. Excellent pot-life of tReT/EB/H896
conpositions of the present invention is denonstrated in an
experinment started late in 1996. |n thaty-experinent the properties
of an uncured wood glue formul ation are noni tored. After three

mont hs, no ciremaipon vtanding. okxcellent pohelifeopdr thehawesimeen

i dentified! e : . lLu ruyl.atjon cures as
I f prepar eé:oa%\ryg%e{iox\@ 8 ua%i pﬁ%%%ngf 1&?%879?% fg'gl gteg‘gmas Iﬁag%?&o xﬁers to
t he arviequsrinent stercedabater #ai h986npdai that. elpersionent] 0
applicatio a high viscosity is_required ) en the . curabl e
resin corrpg:éﬁi R Hhpti ¥h R ‘énﬁ'g§?8, wﬁﬁgr gége\,\ﬁ%ormuqaftdrmbe?f%i n ot her
appbi cati omsoriitshedl dabeesat Rteé mbnths, no chafge \imewiidcositspréeyed on.

Th dvant f th t . bl ' |t ' hat it
viscosi ty Ptk RESPSEEY (have, haepoidanEiriedl, HonaXaron Wieh ¥9%ance by

using  the 'ebédi yehy SoBhhlatRoAt sueksvwakei faprédipasid -afrelsied, | ow
vi scosities of for |nEtance 1l to 10 Pas are achieved with a solids
content of stil¥25®refPancbiogpyelarght amongst others,itdy ¥kt evaporation

of the watefiscdsity of théNcGPENEA! raBah euipllse tiiR% .N K PASHA i ons t he
probl em of overpenetration exists. The curable resin is soaked into
~ théOwood wifpRLi¢atbersnathhdl VbseRreisyeds required, & EngtWheR AR cured

product. A @r£90seadsiiCeohpblifion is applQRd BRG L P stdUewhOreas ,
starvation. Typically, additional 25 and hence expensive curable resin

is used to %Vhpesskeen other applicptiongsdt wheudshtrnataemrothinscosity
with high ., whoh! 98 §ONLERLyAL bRE RHRSeRivaiRilde PORE pPlSent

e.
however , negé%es t he nee o) . ktIOQa| resin . conmposition.
Final ly, thHuxdplegreais epmpasitdéonnisofhedi titen wifscosity mayiebpresent

PASILLSD BB sk OEE Bt on, sor eSS by RuGERYEnt o0
relatively small amounts of water as diluent. Indeed, low
viscosities of for instance 1 to 10 Pas are achieved with
a solids content of still more than 50% by weight,
allowing fast evaporation of the water.

20 In conventional curable resin compositions the
problem of overpenetration exists. The curable resin is
soaked into the wood where it does not add to the overall
strength of the cured product. As a consequence, lack of
bonding occurs due to starvation. Typically, additional

25 and hence expensive curable resin is used to compensate
for this loss. The combination of viscosity with high
solids content of the present resin compositions,
however, negates the need for additional resin
composition.

30 Finally, the curing rate of the resin composition of
the present invention may be easily targeted to match
that used in conventional processes. Besides, the curable
resin composition of the present invention provides

excellent bond strength, combined with a high dimensional



resin conposition of the present invention provides excel l ent bond
strength, conbined with a high di nensional .

- 14 - wogsuame | ity of the cured product and superi OPCTERISI01896

resi stance of the bond. The present resin conpositions, for

i nstance, have shown to be extrenely suijgble for pl ywood. Thus, an
extreme endurance test for premum 5 qual ity plywood conprises

prol onged subn®radRidd tynohothe ifired produatpead gergrisr waher 72 hours).

After this testedittance of tiRAMRKUONTIY Pre@eWOOL A ¥mpbli@ibhs,i S

exam ned. As i . illustrated in the exanples, plywod prepared with
t he pr%%rerﬁnsrtggfﬁ' c}barflﬁos?}"ﬂ”%n O PEs SELTEPSLY S¥dtakie 4 ying 10
col ours. plywood.Thbusurableztresne rercinypaset tedt Moy peemium | ar to that

ol ef i n-car bon nhonoxi'd op i ecul ar
wei ght), the rA/Ar géPynetikeasti dé¢ hours) . Agher optisomabkytime or rnore

pol yam nes sucddtssion of th&&i@%ﬂeb!&y{ﬁ,neltch ?H&?%@%ﬁ&h&%g.%ﬁfﬁngom“ ce
optionally one, r.more curing catalysts. y ,
a7 deesERat el ot | Ol PR LY Ve B [PERPaRPS LR yehe

nmodi fiers, fl| apmesestardait scongapitidhs mpsagantbis Mest witRnfiydgdants, WV
stabil ygers ang,gRl,Qurants. The amounts of these conponents can
be determ ned “readily by the skilled person, 'by appl yi ng routine
experinentation. g earalle mesinorempasittionohay e similar twarthamyl groups
in the ol ef i n-4Hd10REDIRXPEHE HPOLY IBSEH) TH3s, theya'?tgfyt ?Sm]%i:{gir M ne
groups of the curin agept is in . the randge of from0.25 to 8.0, and
suitably in th& r"&’ﬁ%& etin-carpons popqiids pglymers (optionally ofyitabl e
quantities of diffegeniingobatdlaystweighitiagnithe novel pd_lgﬁge;i,f ramrﬁg.é to 15. 0%
by wei ght bas h I - rROEL nQoxi.de pol ynmer. For

[ %st angg, i f \;\%gla&lz%gtgilgrslgiﬂ dhie %?i I.n%].:e, ﬁ%gﬁﬁgnggpﬁk‘éﬂ‘i A%t he range of from 2
to 5.5, when hexamethylenediamine as curing agent and optionally one

or more curing catalysts. They may further comprise a

diluent and additional components such as viscosity

di scl osed in Pgél':i%?’ségggﬁdm‘:}g‘g;“%?%ra%gggr@‘ggmse s?ggi in e]?°ejhltin%£)| nor e

modifiers, flame retardants, gap filling agents,
20 antioxidants, UV stabilisers and colourants.

The amounts of these components can be determined
readily by the skilled person, by applying routine
experimentation. Typically, the molar ratio of the
carbonyl groups in the olefin-carbon monoxide polymer (s)

25 and the primary amine groups of the curing agent is in
the range of from 0.25 to 8.0, and suitably in the range
of from 0.5 to 4.0.

Suitable quantities of the curing catalyst, if any,

range from 0.1 to 15.0% by weight based on the olefin-

30 carbon monoxide polymer. For instance, if weak acids
(i.e., having a pKa in the range of from 2 to 5.5, when
measured in water at 20 °C) are used, a suitable quantity
ranges of from 0.2 to 10.0, in particular 0.5 to

8.0% by weight on the same basis. Examples of such acids



nmeasured in water at 20 [err]C) are used, a suitable quantity

ranges of from0.2 to 10.0, in partlcular 0.5to 8. 0% by wei ght on
t he 'sarre WAIBY27By anpl es of such aci ds PCT/EP98/01896

- 15 - i nclude salicylic acid, lactic acid, oxalic acid, and

mal oni ¢ acid. Very good results may be_aqgi eved using conbi nati ons
of &, Cu, N and Fe salts with salicylic -acid. 5 The

presence ofiRclnfachprlasyddic asid. sartie aacid, OxahEQe@dsdonanﬂe use of
the Curab|QméféhﬂcCQEEQS'Wb@@‘§H$dt€§sult§rﬁh%'§89§éﬂfe$gatu5§nﬁequ'red

The preferred diluent is an be used, for stance, in
anmount s combipahprng PLoRn. Lu.0 RoEsdyFewrsghts beseh salihglakefin- 10
carbon nmonoxigg pol yner. The curabl e resin conposition may al.so
conprise a polymeric amne as clained in the present application

havPng both carBbeypreseoceond ia didnerdmiam well as iuschavoakity. In that

case a sep ef.L.nygar X 0 o] tlona
Thus, the E‘?%%%??lgeéh the l?“%Q!ogcﬁft % 2 raﬁo %rf)% ﬁ%&?ﬁﬁlgﬂ%? dand t he
polyan1ne the visapsitqnmmmadﬂs1neqnxmﬁ&apmﬁqnpreféhﬁédCdiabéﬁtr&%In
conpositio n_found.to hav ceIJent roper too. 20
The i nvent |r"(§)n£|$l tﬂg SFeCRFe S 55 ed’§< ce' in amaPBEE wood
products i ncapagingulfabm ©QRpPrHcsi2upy Vlﬁy)d,)elght bas@@réﬁ eHBepedrin-~one

her by neans_of a cured bi.nder whi ch is obtainable by curing

th E)curabl “FERPR Monoxide, palymer .o and to articles of manufacture

conprising a 25The cughbe@ Wedd ndicuisds AELe dhay 4DsbdhéSmbppygat kon. Such
products §%%£e made angl ogues to those clainmed In PCT/ EP95/ 04324.

The specie WBhECT BIHNST hELBdEPatR sthpi RRespRt applicagdead for
pr oduci ng tmvghgeaowod;w Sfusﬁ@tmaﬁpty andCamihsal . The wood may be

hi gh or Iom/den5|t¥ wood may be a deci duous or a coniferous
Wwood. Exanpf%QCBFO al lty. In that case a Separate olefin-carbon

15 monoxide polymer is only optional. Thus, the properties

of the olefinjcarbon monoxide polymer and the polyamine

~are combined in a single polymer. Such curable resin
compositions have been found to have excellent properties
too. '

20 ' The invention further relates to glued pfoducts,
glued wood products in particular, comprising (wood)
parts adhered to one another by means of a cured binder
which is obtainable by curing-the“curable resin
composition, and to articles of manufacture comprising a

25 glued wood product according to this invention. Such
products may be made analogues to those claimed in
PCT/EP95/04324. N

- The speciés and the fofﬁ of the wood parts which are
used for producing the glued wood products are not

30 critical. The wood may be high or low density wood and it
may be a deciduous or a coniferous wood. Examples of
suitable species are oak, chestnut, ash, maple, teak,
okqume, mahogany, meranti and pine. Very good results can

be obtained with beech, birch, spruce and poplar. The



sui tabl e species are oak, chestnut, ash, nmaple, teak, okoune,

mahogany, neranti and pine. Very good results can be obtained with
beech, birchyosfaee and poplar. The PCT/EP98/01896

- 16 - wood does not need any pretreatment other than which may
normal |y be applied when a conventi onal od gl ue formulation is
used. It is generally sufficient to brTrﬂ\é\‘p' the wood parts in the

si ze and shapeodestoes dar nickd syperetreatmeit githed thad yhictiumbtyt o be
produced. o BEAIRLS Y appateq wBRP'Y AEIRENANCaLoANG A chem cal reans.

Suitably, the use orm o veneers, tinber,
| anel | ae, chi pf?rﬁlﬂlﬁm-%ﬁ i% seaB nkt |1(§in g@fleﬁblsbrsurﬁitélent to brgpem es or

forms of wood ypar uaoaafyaﬁes d&eéhefﬁzeeéﬁﬂpéﬁaﬁé) des:.re&ofd)ﬂmVQ bae
appear gnce of t e wood nm g

e
pre-treated t & ﬁ@gs"é“\ﬁ)?mgu“ t°dﬁ’r§5??’fﬁfi iﬁreﬁﬁ?ﬁb‘?]ee such
pr et reat nent ia&pp\Myﬁhg mechanicsailipand freaichdmstEmeans1 50u224b yer th€ under

pressure. fol Lol s usea 1P XnBCBLIRGALIRR: 220akert] G Al aIDl ot

pressure. -Anot et r eaf ment ron ith e.g.,
chrom um lamelééﬁpe‘Fth?EPéupylparpséwrnbl%ﬂlt@ @f éUﬁb‘Plha‘!qr@ns t her eof .

A further posssﬁacqegssrofoﬁr&seo@omlﬁa&e fby tihe used, for RE@8RAk | Nvention

is as hesi ve interlayer pol ymer - based
mat ri cjgcg wood-antdPReY t% appear%’b‘?‘?pd‘fl fBg, gﬁeéqwmﬁspr?fu%y be used to
coat rei nforC| ng The wood fridyl bBSp.‘ce-kthbdl"aCb arteagathesic fibers used in
Strpclural COMmANKeTeyf oo IAAHBNG Soc WY PECEANGRL: 1o yicy [ IODET go0OS,

such as tires €S ahd conve contain tex
rei nf or cenent ss‘%‘R?rr‘é‘??‘é%t?rFe@ﬁdaESwo 2204 PGratnsiegnaF e 83 wts A |fl°9=l°‘m‘ése

conposi tes camnpMaktPgyf oF rmoo 220 °c Wl kmbierddheebonrbetmrRRR e Tibers
(typically pol yester PET) or aramd fibhers) and rubber is sound.

The i n¥®nti on BEERERER Gt Y sﬁ‘y}tt hEPFeadhPRGVIth ©-9- r eRBRMNEE however,
wi t hout bei ng ddpgieirgdmébheurt,0.arkBnBO salts bbesanebrarpbas sifexdos.i n- car bon

monoxi de pol ymer %S further possible use of the composition of the
present invention is as adhesive interlayer on solid
components, i.e.,, polymer-based matrices, wood and metal

20 composites, etc. Thus, it may be used to coat reinforcing
fillers like natural and synthetic fibers used in
structural composites. For instance, many mechanical
rubber goods, such as tires, hoses and conveyor belts,
contain textile reinforcements for strength and

25 dimensional stability. These composites can only perform
well if adhesion between the fibers (typically polyester
(PET) or aramid fibers) and rubber is sound.

The invention is illustrated by the following

examples, however, without being limited thereto. In

30 these examples an olefin-carbon monoxide polymer as
prepared in example 10 of EP-A-0,522,635 was used, that
is, having a molecular weighf of 2000 daltons, having an
olefin:carbonyl mole ratio of 1:1 and being derived from

ethene and propene in a mole ratio of 28:72.



prepared in exanple 10 of EP-A-0,522,635 was used, that IS, having

a nol ecul ar wei ght of 2000 dal tons, having an ol efin: carbonY
ratio of WOP8/42I0bei ng derived from et hene and propgﬁ'g"? %I e
ratio of 28:72. - 17 -
Exanple 1 (synthesis of a polynmeric aming) _ 1000 g of the

ol efi n-carbon nonoxi de polyner |s nrxed with 370.5 ¢

1, 2- pr opangaiemplie ® podymexric amineBO [err] C and stirred
until the conv of ¢t p e, |t|on
reached 95%(23‘(9%%0%1 éf tite &ggiée?gf%or?eg{abr{&ﬁé)rﬁo%%?r ‘EL:; rat I on
starting fwdimh 370.5 §3D02npnbp&gedmaménﬁo HB&Qnmnﬁukg)ls heated Ecanpl-e

made by pr 8Pondt i 00 LEEE8) aitophe, porte kA of Euf BETRBRV L 01 ' he

abdve amlqmﬂgmmupcomntne mrpbsathm:naaahed 95%[e24¢cmlﬂates I s added
to achi eve a,40Q0%.sol i ds corrected
wth the r SREETHRRS Py BabEnPTabERE 1Rl kst of Stat€ing. frpm,
tenperature3wmdnmﬁﬂplmgoémihe ebeBBB0C aary Kkb) . nmonoxi de polyner is

added toget her acrd (catal yst). FinaIIy,.mater
i s added f or<stbE S conposi tion.
Exanpl e 1 and 2\ C@Ikél@léafésfﬂ ey ;labelelerxhearwtmade by pB¥obhashisg 20
Exanple BaFéybod ue testing EN-314 The _fornul ati on of

fpl e 2 PPAFHITWH @f Eh?cOBVQP-rlrEble amincs PPy e Fhae2BAVE two 20x20
cm bl rch PHRIEEE amine mﬁﬁnsbs_t% %dma tdy ckpess. rZFQEéE panalRieeer e
stacked with a third panel he mddie, with the wood grai n of
the 25 t%tﬁ@lqﬁé@/eﬁs‘mﬁ ﬁarlariﬁesodrwtém oﬁtfzﬁorartlwantoeft Wete&ndse
layer in CE%%%éEEé@tWPEh {he EéSE%Q%deéﬂHf$5€@hélexture is2 dges at
200 [err]C at 1.2 MPa. The triplex so fornmed was cool ed to anbi ent
tenperaturéoIqmﬂkﬁﬂﬁhEﬁmEQFaFHFG and 100G gme Hhecebefinrgsr®oror the
plygood st g JEho0Gnd? is adBeR Ryl Afen! 2414l SalRiasihe

sanpl es are subjected
acid (catalyst). Finally, water is added for a 50% solids

2o le3BLLoNLLSy,

curable resin composition.
Example 1 and 2 can be carried out in a one-pot
synthesis.
20 Example 3a (Wood glue testing EN-314)

The formulation of example 2 is applied as a 100 g/m2
single glue line onto two 20x20 cm birch wood veneer
panels of 2 mm thickness. These panels were stacked with
a third panel in the middle, with the wood grain of the

25 outer layers in parallel direction and that of the centre
layer in cross direction. The package was pressed for
2 minutes at 200 °C at 1.2 MPa. The triplex so formed was
cooled to ambient temperature. It was then cut into
sample pieces suitable for the plywood standard testing

30 procedure EN-314. In this test, the samples are subjected
to immersion in boiling water for 72 hours and sub-
sequently exposed to a shear test when cooled down but
still wet. The triplex should fail by giving wood failure
at a shear level of higher than 1.0 MPa. The samples used



to immersion in boiling water for 72 hours and sub- sequently
exposed to a shear test when cool ed down but still wet. The triplex
shoul d fail Wgogidong wood fail ure at a shear | evdT/EPPS#1IBYher t han
1.0 MPa. The sanpl es used .- 18
In the above testing gave wood failure at shear strength
readl ngs of 1.5 to 2.0 MPa. Exa € 3b (Wod glue testing EN-204)
EN-204 is a cdmmhkyabses tteasting ogayeudgbdgfitimre at shepmlstingngthwood
glues. In thi I &l grai ech pl anks are subjected to
boi l'i ng. waters:fe%) égﬁaéﬁ 2 ég 2.8 e ‘subsequently tested for the residual
shear strengt fExampde 3b (WOOQLWMﬁélabove 4.0 MPa in wet testing

at room t enpesatiy @ eBﬁﬁdan%slaet et eEozf—‘)jﬁQéWx@ thiD In a

conparative test .3 forpul at S wer on
accordia%g to t"f‘!‘élﬁﬁVe?\gU dagtiues fn t%iﬁnf)?%t ?aralhel gr"’}llnn%f hsam&* as |,
filled with 13®laakssaby suhjghtedheatboiling watfdmiforafdh@fxpamids by wei ght

coconut shel| JhguuBEE ) Sestea 100 B (8s0had 1 GGHL At Fer it Ninygnd

[11. Dynosol an out door or mal resin of
preni um qual i tryaadlngs should bBeéb%VGpl"ar‘?kyPé\e%fé ‘@tuéesw-lﬂﬁh afi ¥®oMosages as

given in temp%'ﬂﬁtﬁ?@'ﬁt@' e o wakesSeshbdirel0 M nutes at 140 [err]C
and- 20 2.0 MPa. The test el eces \gere exJ?osed to 6 hourds of

boi | i ntP wat er . Thénr BSTPRRATZLEVE HERFT i°n FPRBUL LIRS BPES, use

For mul ati on . A fbrmuldtionl heccording ltbl thé linvenklion as G ue dosage
g/ n2 50 100 65 100 150 anpunt pure resin 25

40 25 %g(@m@%lz err] filler g/nmerr]

16 25 15 112.3The35ame as I, J‘EJ'.llecig with 13 parts by weight wheat
flour and 20 parts by weight coconut shell flour per
15 100 parts of the curable resin; and
III. Dynosol S-576 (tm), an outdoor phenoclformaldehyde
resin of premium quality.
Beech planks were glued with glue dosages as given in
the table below, and pressed for 10 minutes at 140 °C and
20 2.0 MPa. The test pieces were exposed to 6 hours of
boiling water., The results are shown in the table below:

Formulation I I 11 II ITT §IIT JIII
Glue dosage g/m2 50 80 {65 [100 |65 100 (150
amount pure resin 25 40 |25 38 20 31 46

g/m2
filler g/m2 16 25 15 23 35
Wet shear strength |5.7 |5 4.1 |15.7 3.8 |7 6.2

after boiling MPa

As can be seen from these figures, the curable resin

system of the invention paéses the EN-204 and



Wet shear strength 5.7 5 4.1 5.7 3.8 7 6.2 after b0|I|ng
MPa As can be seen fromthese figures, the curable re

syst em oWQ 927 ent i on passes the EN-204 and PCT/EPS8/01396

- 19 - EN-314 tests, whereas it can conpete with the best

commerci al product at |ow dosage. - 19 Exanple 4 (use as coating

formul ati on) The curable resin conposition of exanple 2 is
appl i ed 5 EN-3l4stestsp yheters] isi wgne comgtatey witite e Baesst eel panel

(Q panel to r m nut es at 120 [err] C
The panel %@ﬁ%}ﬁgﬁ% Rnré)ﬁuabggv\ni%w oss;a Coat i ng havi ng a

t hi ckness E&aﬂﬁl&o42®ﬁserbﬁlCbESpoOﬁﬂﬂﬁ&&BhMHﬁ%as fol | ows:

: . _ ¢
80 pass aceor dTNG PRTAGHR) E6579, cBRBsb o & Kxamere st s%ge%ﬁﬁi‘és%“
rubs pass.as a 100 gdinessdmggetbetaMmg tiinEsm Exorsiteel t pad8IM D 2359- 83.
Exanple 5 valua f..di ne r.eactivit ._..Jo determne the
potenti al BFE B gﬁa??’dlgﬁﬁﬁés 1t'%s cuggﬂ;%aﬁa%ﬁeﬂ%ﬁﬁt?ﬁvgﬁtion, t he
fol | owi ng E3pepPcueshal panel waspicezedd evis dasrowppl gBdssyveotmling

equi val ent s Fné - nonanet.r.i One@fﬂ practice 10 and 1 nol :
eqU|vaIenth6VlﬁgdPa ﬁ&k%§F§ Ritxdd %P ZHWRend (& PIPPeEes WefReR8upon t he

m xture wagol®blwgxed. At regular time ' i nterval s sanpl es were
Wi, t hdr awn fromthe m xture and - am ne conversi on was neasured by

t £0r at i on. PEGEEEpEBPact 80 pagsn@caanding £o RN i B2 438%R4-initial high

conver si ONReverse ilphes BQUbﬁégﬁédéBﬁhng‘%BEKST@ p0299pigg conversion 25
after 3 hours refl ux.
Solvent resistance 100 MEK rubs pass.

Adhesion gitterschnitt pass according to ASTM D 2359-83.

Example 5 (Evaluation of diamine reactivity)

15 To determine the potential of bis-primary diamines
for the present invention, the following experimental
procedure has been applied. Two mol equivalents
2,5,8-nonénetrione (in practice 10 g) and 1 mol
equivalent of.a diamine ﬁere mixed in toluene (40 g),

20 whereupon the mixture was refluxed. At regular time
intervals samples were withdrawn from the mixture and
amine conversion was measured by titration. Suitable
amines for this invention showed initial high conversion
-rates, but less than or egual to 50% amine conversion

25 after 3 hours reflux.



- 20 - Typi cal data are: - di am ne

conversion after 3 hours reflux (%
et hyl enedi aRydésa2770 86 ' hexanedi am ne PCT/EP98/01896 84
dodecanedi am ne 85 m xyl yl enedi am ne : 89
2-nmet hyl -1, 5- 82 _ 9o -Pent anedi am ne

triethyl enetetram ne 98 N- et hyl di et hyl enetri am ne 98
1, 2- propanedi ami n@ypical data an®: (suitabl e) i sophor ondi ami ne

32 (suitable) Giamine 1,3-pentanediam ne ,nversion affr(guitable

Exanpl e 6 (Eval uation as adhesive interlayer) The effect of a
curabl e resin conposition according hopgs t FREIUR/ df?i on on the

adhesi on of a pekugbéeddifariae 5 (TOYOBA pol y(et hyl ene-terepht hal at e)
tire yarn of T:‘%018 deni er; having a t4enaci ty of 11.4 g/d) wth a

r ubber P&%ﬁ‘ BXS®17120F, corrpounged according to ASTM D3185,

met hod 2B) was eedeoatetiaming so called H B8l | test (ASTM D2138).

In this test a (¢ ingligefiber is 10 enbedded on both ends into
a bl ock of rubb(e“r ng?g%nef%sﬁ iie t hen vulecgani zed. After vul canization the

enbedded fiber 2-methyltlsSyy||ed out of thé&2rubber matrix. The required

force is pedtAB&&i@rfeOr the adhesion stress. " The curable
resin compositi %n.aggoiéjxile to thee 15 L?inventi on was manufactured in a
manner simlar t6-*-"Y SXAAPLR 2, al thod§h the ol efin-carbon nonoxi de
pol ymer Naudbdlyldigthylpokyniemineam P8 was derived from et hene and
propene in a mohestglhfaddibmine soTheuithers were used as such or
coated with several 20 ~ coating solutiaons. No special coating
appl i cation deviligephorondiamine 32 (sgltable)

1,3-pentanediamine 49 (suitable

Example 6 (Evaluation as adhesive interlavyer)

The effect of a curable resin composition according
to the invention on the adhesion of a polyester fiber
5 (TOYOBA poly(ethylene-terephthalate} tire yarn of
1018 denier; having a tenacity of 11.4 g/d) with a rubber
(CARIFLEX S-1712DF, compounded according to ASTM D3185,
method 2B) was evaluated in a so called H-pull test
(ASTM'02138). In this test a (coated) single fiber is
10 embedded on both ends into a block of rubber which is
then vulcanized. After vulcanization the embedded fiber
is pulled out of the rubber matrix. The required force is
a measure for the adhesion stress.
The curable resin composition according to the
15 invention was manufactured in a manner similar to
example 2, although the olefin-carbon monoxide polymer
added to the polymeric amine was derived from ethene and
propene in a mole ratio of 1:1l.
The fibers were used as such or coated with several

20 coating solutions. No special coating application devices



- 21 - were avail able and the coating was applied on the fibers
manual |y by dipping theminto a bath. In order to renove sive
| RESEERpATE

mat er i at 9%/4238} was gently wiped with a cl ot h. after
the coating was applied the 5 . nmoul d was prepared and pressed.

The vul cani zation was carried out in g mpuld as prescribed in ASTM
D 2138-3, Htest. Vulcani zation took pl ace in a non preheated

conpr essi onwend divalalehe nandt the coatingswhasr ep@laed o0& Iire flibes

m nutes. Su { : : ed+i.n t h.
The appli edglc%gﬂ%?{hi%ﬁbs); h&ﬂ?%ggégﬁgn% Ie“e:wgtg ngg‘t' 559(5%)(%3{ %é)\r,\\%tzegéol‘g% of
this particelxmessive maSBRizbnpbenfiiber was gentlpherigmcbiethwer e

eval uated on NST, ensj e .at F-QSS ,hea eed of 100
mr m n and \ﬁ]t%éha' 1]?%&&1&%1&% ?Sgﬁrcg‘%_ %%)%élg‘ 2’5 o] %é)tlrlgﬁgttﬁpﬁ/vas

cal cul ated amuld was poéparsd ahd peegsisedd force to pull out the bundle of
PET fib%ﬁ§ was divideg.b t he enbedded | ength in the rubber

et i X, e hraRb e bhPT e SoEpArrequG e A BERLA fRer 20

adhesi on fopaegerivedi ihedsed bi BegstenoHhtasrunted damization tod¥ MM
When the resiin according to the invention was, pplied, this

adhesi on f oPd@%feat? y2 Jo0BI Rgehgased QPmpression m%%%mvhw &% bon

nmonoxi de- ol af45 «COPHhYNBS . bA8 for 50 mifRRLEMSHbIBFucINGF WAtk mould
TS:8?82'PCTwas_cooled in a cold water bath. The applied conditions
guarantee at least a 90% vulcanization of this particular
SBR compound.
The samples were evaluated on a INSTRON tensile
tester at a cross head speed. of 100 mm/min and with a
15 2 kg load cell. The adhesion strength was calculated as
' follows: The required force to pull out the bundle of PET
fibers was divided by the embedded iength in the rubber
matrix.
When no coating was applied, the fiber-rubber
20 adhesion force per mm imbédded fiber length amounted to
2 N/mm. When the resin according to the invention was
applied, this adhesion force nearly-doubled to 3.4 N/mm.
Using only the carbon monoxide-olefin copolymer, no

improvement was observed.



CLAI MS 1. Polyneric amnes that have N-substituted 2, 5-pyr-
rol ediyl groups incorporated in the backbone wherein the-
N- substi t ut aglo @sif2770yr r ol edi yl group may be represented byCI/EPI8/018%6he

general forrmula (I) RC- RC [err] 5
wherein R i ndependently represents a hydrogen atom or I ﬁydﬁjtarbyl
group and wherein B represents the - 22 -substituent con

|

one sterically hindered primary am no group. “llluLmIIUIi{ %HIH
amnes as clainmed in claim1l, wherein the 10 subst

substituted group of 1 up to 100 afobs® I M S having at |east one
sterically hindered primary am no group attached to it.

Pol yneric amnes as clained jn claim]l, vvhere substi t uent B S
represent ed by-t HECGERELEI 3pHhei,tRat Biyg N SubStf‘SUted 2MAGPEFR X is a

hydr ocar byl eneobedil ejroapsbihampogaoeg ;trf the backlbynd ovh®@epneties ably up to
20 atonms, R @an o yl or
heterocarbyl R gu&tﬁ%@"d ofsu%y]{&’qukg gbﬁggyﬁ%&%ep%SQXﬁEQ&aﬂof "
hydr ogen at onthe general formula (I)

RC—-R%k
Z X (1)
| \N/
|
HCH
B
5 wherein R independently represents a hydrogen atom or a

hydrocarbyl group and wherein B represents the

substituent.containing at least one primary amino group.

2. Polymeric amines as claimed in claim 1, wherein the

substituent B is a substituted group of 1 up to 100 atoms
10 having at least one sterically hindered primary amino

group attached to it,

3. Polymeric amines as claimed in clgim 1, wherein the

substituent B is represented by the general fqrmula

RI
|
—X—C—NH>

,

wherein X is a hydrocarbylene or heterocarbylene group of
15 up to 99 preferably up to 20 atoms, R' and R" each

individually represent a hydrocarbyl or heterocarbyl
group of up to 20 preferably up to 10 atoms or R" is a

hydrogen atom.

This Sheet Has Been Replaced




4. Polynmeric am nes as cl ai rred In ﬁmﬁ“ of cl ai ms l1to 3,

wherei n the substituent a\mm j“m . Polyneric am nes as
cl ai med WO %#4278he of cl 4, represented byPEHEPINENS,|

formula (11) ( AVCI}) [err]- (-2,5-NPy-)[err]-
(-2,5-Py-)[err] (rr)y 5 mheraJ12§u&1/\lndependently represents a
substituted or unsubstituted al kadiyl group; 1, mand n are

integers 4. Polwgcmwerammsemwhgmﬁé hunﬁey oner @ﬁeectlalgnslnlt'eop
whereby 1 %erahegb %i &g§gf%£g%¥ gtkgr&} rr , OfJerr] 1 +n<p
; S

and p [err ; represen stltu ed 10
2, 5- pyrrol &di yPogmgnmgm;mes hees pglabihed ant rogyeonst ayfi claims 1lsto

substitute r [ “PLI agi functionality, and
each 2, 5- Q rEpEgses%t gclégjnri@/s&ge &éHEE-X]_ ??ngtlgd ('ng pyrrol ediyl group
haV|ng no functlonallkw«nhco-)l (—a,5uneyk¢ﬁauhayaﬁﬁyy)ﬂhan a (@iyary

as clainmed in.claimb5s mhereln

o 9 OUneréin mach A KhdTREndRRELYS 2aBEeReRt A r el EuEea "

stltut ed 1uasu@rstht3rteéd<@wadﬁp1egﬁbaber abl }h and n- are siségénsed or
unsubstituted c amnes, as clained in claim

2-al
5 or 6, wh F% arepg%?ﬁ??%ﬁ%afpﬁgnﬂﬂkﬁr(?f5rﬁﬁﬁqgﬁﬁﬁ:P%?E@r?oledlyl

group as wherebydqf ined @loyverbeseapliyhe ﬂymral b nl t<rgge,n rat@rp bears a
hydr ogen aton1 an al kyl group, an_ aryl group, al ke oup, a
tertiary afPRo®! I'gﬁﬂﬁi(ﬁ' TQ?%rﬁﬁPyeﬁﬁnts the' Nﬁ@%ﬁﬁ?%ﬁ%ﬁ%@kyl gr oup.

250 8.2 é-eryq%a%cigg;l t&fo@;senﬂé%aﬁntafe ?g&mw%&@aéﬂeétom

~as clained in aAny one
ol efin- carbénSMQﬁﬁeﬁﬁiqﬁﬂW4ﬁh angnoupphawang mmumanﬁ amino  genera

wnerel n B FSESTHENIEE Y1, 09 2agh 2 SORY gBpgoents an Noswb-  LI1D

- stituted 2, 5-pyrrolediyl group hav1ng no functionality or
a functionality other than a primary amino group.

15 6. Polymeric amines as claimed in claim 5, wherein each
A of this repeating unit is a substituted or unsub-
stituted 1,2- or 1,3-alkenyl, more preferably a

. substituted or unsubstituted 1,2-alkenyl.
7. " Polymeric amines as claimed in claim 5 or 6, wherein

20 the repeating unit (2,5~ Py) is a 2,5-pyrrolediyl group as
defined above wherein the pyrrollc nitrogen atom bears, a
hydrogen atom, an alkyl group, an aryl group, an alkenyl
group, a tertiary aminocalkyl group or preferably an
(N-pyrrole)alkyl group.

25 8. A process for the preparation of the polymeric amines

-as claimed in any one of claims 1 to 7, by reacting an
olefin-carbon monoxide polymer with a primary amine of
general formula (III)

Ho2NCH2-B (III)
wherein B has the same meaning as set out above, under

30 ~ such conditions to form the 2,5-pyrrolediyl groups
withouf affecting the functional group attached to the

substituent B.
—_—

—
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MCS21/ TS0582PCT - 24 - 9

A curabl e resin conposition based on polyneric am nes as clainmed in
any one of oy@bg®7d to 7 as curable resin and/ or @T/ERES/AZPENT .

10. G ued products, conprising parts adhered to one 5 anot her by neans
of a cured binder which is obtainable curing the curable resin
conposition as clained in claim9g. ~

9. A curable-rresin composition based on polymeric amines
as claimed in any one of claims 1 to 7 as curable resin
and/or curing agent.
10. Glued products, comprising parts adhered to one

5 another by means of a cured binder which is obtainable by
curing the curable resin composition as claimed in

claim 9.

L



