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conposi;tion conprising a hydroxyEeorgsgeegBiand an 5 anhydride conponent,
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c'orrpoéition whi ch can be used as ‘a paint, sealing agent, adhesive, etc. A
coating conposition according to the invention conprising (A a hydroxy
conponent having at |east two freeEpyds3ps9e By oups per nolecule and (B) an
anhydri de conponent having at |east two cyclic carboxylic acid anhydride
groups per nolecule, at |least one of (A) and (B) being a filmformng
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mal ei ni sed copol ymer of butadi ene, for exanple a butadi ene/styrene

copol yner. < The nal ei ni sed di ene polyner is preferably hydrogenated to
renove resi dual unsaturation. TeEp®Bs8@ad&1c anhydri de copol yner 40 resins
are a further alternative. An anhydride adduct of an unsaturated fatty acid
ester, for exanple a styrene/allyl alcohol copolyner esterified with an
unsaturated fatty acid and nmal gi ni sed, can so be used. The pol yner

contai ning cyclic carboxylic actid nhyjl;éea%roups can alternatively be

formed by the reaction of a polynet contjai ning thiol groups with an
olefinically unsaturated cyclic aci d anhydri de such as maleic
anhydri de or itaconic anhydride. The Folyner containing thiol groups is
preferably thiol-tipped; it 45 can fo exanple be a nulti-linbed telechelic
polyper formed by reaction of a correspondi ng hydroxy-tipped polymer with
mer capt oacetic acid. Alternative anhydride-containing polyners can be
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is preferably a primary/tertiary di am ne, for exanple

N, N-di met hyl propane- 1, 3-di am ne [err] dimethylethyl enedi am ne, 4-am no

-1- (dl et hyl am no) - pentane N, N-di et hyl proﬁ‘bg{é 1, 3-di ami ne, 2-am no-pyr- 55
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attached t {mde nitrogen atom The substitf
genergl |y "have the formla 3 EP 0 353 899 B1 where each Z
represents a polymer residue and X is an organic grpup containing a
tertiary amne group and is attached to the Imde njtrogen atomby a
carbon-nitrogen bond. The group X can for exanple bk an. am noal kyl group of
the form[err] where -A- is a straight or branched- W%zfé'ﬁgvmﬁg)group
pref egiably having 2 to 8 carbon atons and each group R is an al kyl group
preferably having 1 to 4 carbon atons; a heterocyclic ring containing a

t erti ar ywheieteachZ repabadts aspolymeasssiduiepyr i dyl ; or an. al kyl group substituted by
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45 than 0.5 nole/mole so that the resulti ng pol yanhydride contains at | east
as many anhydride groups as N- (am noal kyl)-substituted im de groups.
Preferably, the nolar ratio of di ®pngszsegavhydride groups is 0.05 - 0.5:1,
nost preferably 0.1-0.33:1. An alternative form of polyanhydride for use
according to the invention is the reaction product of a polyner of an
olefinically unsat y& l_éit% ricarboxylic acid such asjaconitic acid or an
anhydri de thereof ¥ an am no al cohol, prefergbly a tertiary am no

al cohol such as N, Nt di et hyl et hanoHa®i ne. The reacttion is carried out

under condi f# Q@ renove~waper , -acH eflux in an
organi ¢ sol vefit of EI gher boiling point th ter 3nd/ azeot roping with
wat er, for exdnple Using butyl acetate as soI ent . EP 0 353 899 B1

[ery]} 25 ¢aP RQRHIct contai ni ng anhydri cfé?cé‘?o gfd=pRndent

am noal kyl ester groups may have increased reacti\gt ovmth hydr oxy groups.
A pol ynpr containing cyclic carboxylic acid anhydride groups and pendent
am ne groups cannot in general be formed by the cogol ynerisation of an
unsat urated cyclic carboxylic acid anhydride such gsc IJQNGH?GMW| de or
I taconi ¢ anhydride and an unsaturated am ne such a¥ a |aI Kk noal kyl

acrylate or 30 methacrylate. Such .pol ymerisati &R0 EHeREPHS) pol yaci d
or a black charge- "I'zﬁgé/ %h’?‘iﬁ’é‘x’as descri bed py Tayl or and Wodward in

J. Pol ynmer S |ence Par; A 1, pp lAF?;14843L1%53). A pol yner
containing a hidrlﬁe groups and pendent am ne grpups can however be forned
by addition copol yjrerisati omHa© an olefinlcally Ensaturated di car boxylic
acid and an ekefingcald¢y unsaturated am neoowrefeoably a tertiary am ne
such a%%a di al Kyl gm noal kyl acrylate or methacrylate under conditions such
as - t0" renove watef, for exanple 35 at a tenperature above [err] and/or by
azeotropic distiPlation. The preferred olefinically unsaturated

di carboxylic acid is i taconi c acid, which can be di ssolved in a polar

neri sa IOﬂ VeSS ate

sol uti &h |re§ct
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unsat ur at g¢l THANBROWEsdvard IM& PoRMEEStiende) Part AEvdlNpRtiursaasal(1083s: A dongl dofitaiaig d
may be r eamyéaride Ryoups &id pehdent atindl grolip3Cat ReveI@THsTared 8 iaddition ch@lymaiisation e an | S
nor e sol ublbfnically Wsgasted disiboxgiotasid tahdian bibfdicallyi utlsatopatainasmine, Profotably laderiiary amine
al t er nat i swhtay p diatbflamiodaikgiralany Eite od eethacryatgyurgibrt condifpos suckeas to renmove wétgrier example
cont ai Rk ngt & terhpeturen by VIDP (C ansi/ad batrezgakiopic] alistilatinmp Shea pudterred) olefinivelly unsattratedi ng
am ne gr odisarbox@igekidss igeanic acidopighyoat be disaqlverkin 4polafarganie dolyent sypleasgetrahygsoturan.
pol yners demensturated disarboxyiic agid selution i Areferaly erddediedipyolymersatinn vesg! sepasgiely from
pol yrer i s#ej #pineyMmopemsr.eMiigh eaRdior exampienbe idisthylaminpethy! gy, dimethytamingety} aetyipte i cal
cat al yst §\§t§‘ﬂ°’ﬂ§° agﬁgv’@ﬁ |"H’é°’"°|‘ t‘fé" pofi ?d Bc?ﬁt%ﬂaﬂ? ARlventush o 3 FYspptip Bydrocar-

4% iBgPéhe B'F IF ers :l'he solvent
pol ybut aQ en gg. g s i oy R Lh S
dria%n?sn; g%ﬂ J?Q:faéq M\%dr Ll”i c&&@al

c m g ore so
conponent ?p 'SBI ten I a

50 COWO”%QLox acdd r@J% ¥ndla 61, 6I]'B£ s?: a ﬁé@ ly§1 &hbsd
L0 gi Vayt RemGPFble warpenasrs Icaﬁa.ﬂsrbuernn@u.vsum qeauange rds@ing@6A RlyRreridationGhB D
an addi ti @idnd) QRPYHERY is RaHed &t BERALRde BNSH aalysDSueh BS a Dbtedided PhedddlyRHor ddniaffing
copol yner yfgaidtafiénlis Renvanienti @ naRiinissB id@hd poitiddf @érarbiy madnieét pdiputi@éndNéontafaing &
hydr oxy- C edaldod Qhsa@iraGsit €r of an ol efinically unsaturated carboxylic acid,
for exanpl e e myaoxyantidngl corPbashBlAR O be NERALIEA Gl that snirdttohtaining bwam-ytmbtbyél
acryl atse, ctnymbnhent yitisprioferably ditm-forraibge polynyetl K §4o e Bylbctertib hyive ithel debiesd roperties in
hydr oxypr ¢he\cured Soatieg: Fyrl eadraple, Tloan deyad raddition copviyanenharigg pentient hysieoxy govgissuch as an
further eo¢twic dopeieayeontaining2f hdP%| Bynweight Prefdrehly E0«50%p by waight, of a hydroxy-containing
(bet a- hydﬁ@iﬁfyfétﬁc?@ﬁﬂcaév lpgatugatady dahoxylie) peidrdortRxemple athydrepvallsyd agrfldtacr methacrylate
hydr oxyet 18y agcliygrossetyiororiaia, frydepxyptax! aneftjeerpiate a'p'ﬁ‘@&@(ﬂpdrfeethaesvm?p?féydprmpﬂ
ol ef i ni%al@f a‘ﬂ NS traycortaiping Aiter Camprntafn furker f)’@”t',' P’s‘\QEFQW {9, example 2-

hydr oxy- ¢ F'FP th@g{ %tFV' amé'ataef g‘leﬁhﬁc"@? gran &g %f’@ma']"ﬁé’?tﬁyl
met hacr yl %’f;é mejes, aY ally unsaturated monomers whuch ca copo merised with the
6xy~con i 1

mng ester are atrylic esiers such as buty! acrylate, methyl methacrylate, butyl methacrylate,

or gani C sol ;’% el @9& Q{gﬁJub'sr %}rd ypendent a mankUIres or grlo&i s bn Wy incrg?srg ' d

%
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EP 0 353 899 Bl ethyl acrylate and hexyl acrylate and vinyl conpounds such
as styrene,: vinyl acetate and vinyl chloride. The hydroxy conponent (A) can
be a copol ymer containing.a pol yepessssssgmnt, for exanple a graft

copol ynmer of acrylic nononers onto an unsaturated polyester. The acrylic
nmononers are preferably selected fromthose nentioned above and include a
hydr oxy- ety eefyiale egd hebarHate; andvingk comprynds uoh s I8prens, vinglgopiateragd yinyl chioride.

met hacr yF'??t @d'%6°'mw%é’ﬁ)e?a“s‘¥? lyper eoniainiag 2P °%¥°’I W?ﬂﬁl f@’cﬁ?@@P“’\ﬁeﬁf

(bel o "é r’“°ﬂ@1‘?’§/ @EF" faf‘d'f?ﬁ%'t"'ﬂﬂ yestgb 1‘ P rab
propyl en%el FFO%R'?'EP UP“°

ht hal"ﬁ C ac '§t8 '¥°8 °' QT H?f fiekly 2o
P t roga H?E gF ‘qo‘%g cg ean anal
an-unsa rlde suc [ l% de | p J}E: aci it
Can\Lor e act,| ri es ex
the gr af aa}& j ht f ool rw 3&% aﬁ’%&yluc:h droxy
functipn fuctﬁ t9rr an olye th d? Yobolyridr th un Q c¥fifohent have excellent
hydr oxy- ,yggcﬁolwodﬂ@ ppgg(g;p,gg@dpg Rave excel lent gl 0ss, flow and appearance

after sprayniflemdib Mbth& &aarép\é raatalasadonoctopw,ﬁ@aamagmmna%ow §Buge G1Qlsy BT
havi ng pme dedbxyldoehpsnent @f etmx &6 alsBolyfer hiMing 3htldeOgriups OB EHEMPE atvihmids of O
prepar e mehapAdmideunitd) and ta Ghrral IN-rakhyBN Grogds on the lamils B plattion @ity lofvisideityde.r
met haas yl armhel Bydiwxy-fuctiofidh dorbpdndén® (ANCcAt- aierhittiyélp be @ keteaiatic potyrbdn davigihldrotyyoroups
react i onatwedch dndraved geiimatechaih5such asTéd @olipgtishr, Oaliphaici rpolyestanasilicomsisne rpolyg) can
al t er nat hydedggnaled dient @blgmérepalcrgtiahey welyisdbatylensgoripplirapate. gihe wpms of suctea tsleckatiel  of
a pol ymepolyhenican. giveueinedacoatingp bavipa thigh impagt anshabrasion-resisjencs. Spch ielethelimeslymer ene
pol yner , piiptably onisins thordi thanetwp dIYYREYT 9royms | PR Melegyian dor esasnld %GﬁUPWP@HE"S&' or
pol y ct yP‘d!eé!‘ef Haviag fheee a5 fous AT sachtterminaled by @ hyrlspy ﬁ@t“P cQJ'ﬁ B@WP@ & syR @ WP ngs
haV| stesteem\d SPPEFiRl-te raegq'@eeﬂwne hepigt e Q}Pr
prefer abiA 'HF"'H ‘??Hﬁ“?@\pa% |° °' é‘]"’hr??P E' eg'yc? 'f"°t )
![ ter ?n 8.2 b ne \ﬁ:o' ro 'gfj'ﬁer o pen ‘J/tF |car xy ic 2&%‘)/ SU 'mehﬂa\n:((:? d
] and ri
pol yes Egja% P m,xaﬁe Sl x fo@ it trcaaﬂ.kydﬁée mgf s
e %@%ﬁ@ et e
preparedyf aoidor i e@l?lolf'pwﬁb i€ 36id n%%ciudw iR khé p%@@stéﬁfd‘rﬁﬁ reactlon The
1, 3-prop netiofal 50 NGHT G an btk BoYRBRtkiAhg falty GrcldEmaaREl Mother suitable
1,4-cygl mct hamsmfwban 581 gRépadst B Poabting @R lopoxidib RICARE le@Bneddde @ a Ghrcidy!
neopent ythg dCétter Wiith ha dicaiBoxiareXatldl Varfs1agdieN tippedUstlyehsrs s Bad icommércially, for
anhydr i dexamiplapddr al Tirdle Maid " TetRbRr iafid Eefaiheiio” dgpianiiading molbquia weightsch sHecangs
sebaci c s -(24am dhesetard deudrallyi famad by thapaactiof obalpdlyohsuch ks phpdelvy; [trimethyblpeopane or
t ri met hy kdlgbéripaine with bropylene|oxide aridior etbylénietoxide enmith detraldedvoiureni Mygirextinped eddition f
t he pobyeblenars feskexampie Bydroxytinpey polvhutedidngs or putedions/styiens: ordivtadiensaidgrylgnitrile poly-
capr ol acmerseag P's<ab5h¥d¢ dixgrog/ctipppdnglylysthanes ganraisrativelinhegised. fasmey feyexample from a
di et hy| 8phvipcyrppte and amexcess oh A peiee! pmm%ahlpmmﬁm@"wafo%eqheﬂ'msrpﬁw&f polyol
react i on2ndrhiew Aplapuia yeipitellonal pol yest er can be an %/)
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cont n|n Af"af‘?teai‘ﬂ' YH9rtong! palymers, sy '@?mélﬁetaé

| % é“&?f‘f"i‘ .2 PR "‘g ‘g

goglysCl dg’amqé\ﬁyc mu oaﬁ%5 Ige ::0 d%p éﬂh ono i9 'c«pge'eyrso 8 lyal l“% g&

p0| é’fﬁaﬁ Dggés LJh b o %D e or a
Teracol celﬁ droxy- ki n ecu A vvel ght's™ |n the range

600 - £400.mdly ?&&ymne.ogﬁ @sw.@dnw # esmdmawew B&a héddolyinbrt golyoidor B4 ikl BHEH as
gl ycer ol porlhdridEolyyl &E@EQB@ﬂ&erlﬁcal RuBtede didl N68penti Gificol ARy EIEHRNGiNdMaidNd/ OF

et hyl ene 2@XintkthyPs-nytirddn prépyl Sy 5-RFsox I EHIcRNY, LloPIGRS RN LorOEh Raxylated
pol ymer s.pisprishoi@dxanpl e hydroxy-ti pped pol ybut adi enes or but adi ene/ styrene or

but adi ene/ axhe ydoatimyt doimpesitian | of -theTBweahticra s génsraliype twspadk dobtitly G ywhich [iimee tlydroxy
pol yurset semmsert{dnaal the ronisénhydridy (B)earalsecld shgaratahd afidogre enbedshathf before aise. The
pol yi socyeatiad eandor dppiind B)ecsbsraefby @ppy lfoy ekampisrgoavestional wirless Isprayyr twiD fred sray in
pol yet hewhigh thectolyewtscih) prsl §Bb reznoti mixed uolil thel oeau | hard, we Py rilerpes| bywsh.. The coating
Al t er nat |c9vepqwm gonerally e @ paiitg| of p‘d?@ﬁé'?@ @'mtesarﬂpe't fsde be applieddy iwje ferg gar

conmponentt a3 ong, pour glter Apixipgowhep rplisd by heepR&HiNg s [pipfarably ?"e%f’(‘ff‘i“ n of
a pol y& ar"lﬁ’&?ﬁ F"F"CC“&'&Q gpating carpRieiPf awingyiat A Ta"é?’nd“ae"ﬁ'f‘%l 1?le 19r
al cohol , f' g’?' d ﬁé‘}%’ﬁs'g a’ldHESiﬁt@h ﬁ° ?1“ 8‘? I&‘:‘T ‘BI
| yph
Bn Al Sﬂgﬂsc af" 9{/"\‘1‘1"?1 (S 1 20 b 8 B '1ed|38I%/|§?é"rp°'Qﬂ" §° >

styrene/ al |l yl alcohol copol yner optlonally containing allyl ether units,
cellulose or a cellulose derivative, of# a hydroxy-functional polyurethane.
45 The hydroxy-functional conponent (A) can altenatively be a
non- pol ymeri c polyol or can include a non- polyneric polyol such as

et hyl ene glycol, 1,4-butane diol, neopentyl glycol,



bi sphenol A. The coating conposition of the invention is generally a

t wo- pack coeating in which the hydroxy so conponent(A) and the

pol yanhydri de (B) are stored separEr @33 898Btre m xed shortly before use.
The coating can be applied to a substrate by spray, for exanple
conventional airless spray or twin feed spray in which the polynmers (A) and
(B) are nG'!‘b'?ﬁtxféﬂe’@WP'Pl'“ thRaangp 43801 La garticylery y00 H106F: 9 shereidimes ¥Hs oAt ng

conposi ti 6% P’F*’V‘pﬁa‘{"!;‘e’h""ﬁ upgler factgry capditioBsst i fteen ninutes when it is
to be appl i e [ " f1€l an?fﬂ’ s Brthaa"l'"h)/dé'g%f°“?ﬂ%°"h%il° BYFTORY, ORHPR iIMhig® v
applled b

nt Qre eac?r rel?erX ly di ssglvedl I%E:olvenfs ?uch

CP Yox Oon!
terrpera u %?Sf ‘l% §CZ§ r n%r&i 3‘ lye Shrzene
exanpl e 1z gtj e eF i ateaor o ol % AR
r esist ant lkelt ) 8 sogr\ﬁﬁﬁecf mmt 'ZA% a )(L;QU m
har dness, a‘6ﬁy a& |b ﬂr}P&ruﬁ&\danh YHPHS bseﬁc@%# Shvaft trﬂteaﬂéréa%éyaifn .6&3 forer
a nunbep Q$m @968 inGhicR WRbIESs df HARELIAG 14Mmfore infpbriRtRENY ge ce 18S) ol1639
can be Calkbhoi®st thé thetSBEMeAInEeRSparddBY & the coating '%n&g Qo BomaBiat £burd reh
exanpl e i h énBPolymétIea matik lich iP &6 lothbidofyied THIS Ban-givé Merebsed frﬂfact%bé%idn@é tholighBath | f
this i's MsecopRiLiireBdcausd e AMRATY fhd \WidiokyCOMpnals bre A6Y stdichidineifisallE Bdldhcdd iONS .
The propokadh@hasef anhydride groups in the anhydri de conponent (B) to
hydr oxyrs gr oufhe coating bamgosittmaseyally contatne @nditives\juch s pigwéres arlfillers, Gorexdmple Ghadue db
The anhydiransiucend pippeninor reewalictilale pigruantsxilesopippticiesrs; antioddaptacVV petilisers.cauifaptants
di ssol ved of fiowecosindl waants, including additives tey ipertied hiseiropy o s39 resisjgtdeznr pigmgetrprientation.
sol vent, fThese asiditiyp$ @“)@?I"@h’éﬂbﬁ sithet erebath obihe comneperts 4t therpeist altheyghyi i prgfeped to
t her eof winckdeapnyenigmants o Sfersaahigh eay| coptaia signiticagramepfinghyAesamer vatee it e Brdmxv
met hoxy?Br Gﬂwm%fﬁé’t)é&%m‘éfeaﬁ\‘d%'W“%‘“Ré‘!’%i’fé’esuch as net hyI | sobute/l ket one

met hyTi soa T“R&??S'ﬁ%°°“i!‘l9?"'%d’§ fheu@vsfgw f ' Ay
Compat | bl Ao eyl e b' ;" m ‘B %"fsb(?? 3 §r ’
coat ng I ior%rBE% ?w CO u?nrs e co y X r |nv t A E t%ﬂo

s m)rezsl ua E%eﬁ,lt oﬁ\g g rﬁr a%

that ther FRMAR W rs eaar sts@mh aﬂagt iyr coat

domai ns o 'rh@l c&Hqu& &Hn%o&ut’ioﬁﬁ of te %a&P a% ru cnasaerlﬂ&ttﬁd Basb 62 of e chB& @htNF buch

pol ymer . Thitifig §318m8 bV Sterbraifly SARH TheYRAT IS0 1R ShSibd B @oar ERARWIL KibwinIbade blits such
conpl et e G pélyrsifans) a6ryilch? paytdieisdssleoatNd hydroxy conponents are. not

st oi chignet riheadohting Rempditiad df heCiadhtidaNsas Qiteralively be fHlitbdCa3cpowidl BN Mi doimen
usual | y ceadesi grovided dhat iboil Shes Hdiox@ Tofpapamt A ardr thé iahHyeride, componestx @jratecsolifsaa U e
or transl| waepetatupss e oS0 0C amigiravided thaf dt fdes ope ofrtBirng (B) fis d dyethatic rgsinctatingca glasss,
ant i oxi darvassjtiohNenspeelwd instbe sange Wr £ 329 Bnprefembly f400\80C Gn Ferolse dy @owder icortihgitheng
addi t i ves afitydridernompenent(B) ivéfarelly dees notr costalg an elefinicatiuneatwatedhéiayhie ipond in the aipha,

or i ent a#i deta- oFibelacganndirotitionyith sspdsblojany pnhudiide piquRsi !ﬂdefrthQ)?"hMtlmCQﬁPOlEGIﬂb(B) is
conponent N @fdition@olymprrthe ankydride GpHPS are pstersply fseparaind fom the addiligre PRIYTYer Shaiihats

or fill er deaghenenntaeringorarben ptos)- "n?qnl Qaaﬁﬂ"vmtasp%ﬁa“"d%d@r%éﬂs \M’P S‘W‘?%'"t he
hydr oxy 2(?“’%e Bieifiepiication 12‘3?3 "??ﬁ“"\'r\nwt a P'H%a"é{ﬁ ciegige- ehtt i ng
conpgsi t i ystratad are by werg

) 9%
b e L ST, ?rzs s %"*:;:ﬂ@" ! f%@

pl asti cs. qum ﬁ m)st comrerc

prinmers. 'F can be app y sp ay I's generally preferred brush
or roller gampy1di pping or flow coating. The coating conpositions of the
inventign-are wdely useful as top coat paints 25 and are particularly
usef ul as 19d)ireepatdtivR oPREcBAIG Anhyurlad Cop@ymér Nts for vehicle refinishing. They
can be appltied In "clear on base  coating systens in which a pignmented coat
| S over coat eButyMatdlaté sbivedNQ Ry @8 plade@ af a GAifé vesddl @quippadl iwillg) mechafices istirten) rEaditicn

t he i nventfunpsl, ethix ddedansse Gindigascinibth Ehe ddditiorbtsr®l canteined Hacbiie atydrie (t50dY), mathgiuch
coat i ngsos ywstaomglate {7500k et siipbne @75.0pd t2R-azdbigyethylntymhisie 3500 ek iaddbd de thel abeve
coat s overmigyreand ihe yeole digsolved inchityh acetetd (30Agk (They sriventde thp| rpastionrvessel wasdealed 9ase
coats. 30 reflux urdes a diyaganrriMesehpro A thererstepts of the fynae) drere added:devhaMithestifring iovesjay
be forned p&@dpﬁ\ﬁd‘é\"s at Fopete addiligsy elirming aad he WArmantaipad forantaddifional 43 kausy y
conponent ' ZMelgiR Pelymenisaion, dbe tpauiing 'M'H%’nf’o'g ERA}. dad; g pyrpRor ayer %HE'?P‘&‘F ekt of
up to [Brry" %\g»reogsg fiyene,8s peisrained Ry ?!fpem"%r?a"’(“%’?g'f‘@y YAERYETe
resin havi 8%?"@ nsition tenperature in the range [err] preferably
[err]. For use in powder coating the anhydride conponent (B) preferably
does not contain an olefinically unsaturated double bond in the al pha,
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35 beta- or beta, gamma-position with respect to any anhydride groups, and
I f the anhydri de conponent (B) is an addition polyner the anhydride groups
are preferably separated from t hepaxisstagemipol yner chain by at |east one

i nterveni ng carbon atom It can be derived froma pol yanhydride of this
type described in European Patent Application 209377, for exanpl e by

reacti ont® Rtﬁpaatmnmfr&mmc%mwwwwamq@e The invention is ill ust rated by
the foll owing les, in which parts and percentages are b ght. 40
Exanpl es P§Vm°7 A (%09) :ﬂzs placad inap0gmi vagsal %‘k‘& Wi "B?haﬂ'??é E “8’@ f"ﬂ’??' (PPa“

am ne.f ‘*5&5*" B ef’?%{%?ﬁ;' PN ﬂf‘hf"g" K 4
coating § 4,, e e ot i St é""?’am o o "géﬂ%%%e e %55 wes
Pr epar at %”('1 ] Pe@m&ng Rerb ﬁq o &fiﬂ%‘ &ta\é% T ?aa 3

da

was pla | dedidh

f unnel, ux con enser and t|on funnel cont ai ned

I taconi Ceapiped | de (150. 0g), met hyI 50 met hacryl ate (75.0g) and styrene
(275. 09)72,2=azobi snet hyl butyronitrile (25.09), was added to the above

m Xt ur e FKarPropRatih@t MakiccAdyitdd Cdpolyey| acetate (500g). The solvent in the
reacti on  Vvessel was heated to reftux under a nitrogen atnosphere and the
cont emd s OR rhdiedc nbyxhied copelymendkdquiepaled Idiigwing thé ptadarel of Gxamnpr 1(@ bpesubsiciting 3
hours. Adnteapal eveigit] ot theleia datiytiride for tretiteconic lmghyeanitd. The adsultiey potymer, ROLYMER Miédd &ror  an
addi t i onith 018260 byoget permhertioochpimatographyl apdran anbedride equivalng weigwf 368ng pol yner,
POLYMER A, had a nunber average nol ecul ar weight 55 M of 8000 relative to
pol ystyr%h&femmtﬁmlmnbmmwo'mhm&ei on chronot agraphy, and an

anhydrl de equi) vaI ent wei t of 389. 7 EP 0 363 899 Bl 1( Pr eparation
of Am ne- Fﬁ‘n@t oigal mepney rh?'dﬁ“?‘iﬂ%“ PoFpmele 1@% p E'ﬂ %ﬁﬁ’éd"’?‘ﬁe admbm
vessel el é’ﬁé% “H”' |aminpprogylamine (104 %Y%Q_ﬁ'@ e Q?ﬁ

trap and® P b 8"'£°ﬁ‘5’“ GetPePPnY Lﬂ‘h?&\'""v?ag“’"’éﬁqb?' and an a“'“’d"

N, N- di et S/f?)"rlgf) 8 P3-dianine 5 (12.1g). The contents of the vessel were
heat e& t Bealrefd 3% under a nitrogen atnosphere and the contents of the funnel
wer e addeg—gleepvm se with stirring over 2 hours, during which tinme water of

react i ONgUeSref&titn! o Rhiyiria¥-FGRABNA BolytieAt | NY and stirri ng were maintai ned
for afmﬁr—e—ﬁ—lwm——m—t-mt——?—%g—o wat er was col | ected. The

resul g Ng PRbMERitdP @ MieReddg), Biflorddapifactse (6 PMoids,P8648)E hndPMEUERA LdilglPate (1.0g)

chr omat ogdréljabated RBGotdIinIKYyIERE (H008Y) &N tefiiElod Aitho@$. MEcapREtic Acid [B6l6d, B82g) was

equi val eaided\aing éfluo fwas odntinibd ik vk @rapbing(um)it o8¢ Patea hadobeen feolldaled | ISopApbnytlr | de
Copol yneicetate (100g)Avasaddeti,Cand foltay eifluxchentibagaidbryimenr taasvenge pgresitiuélblydrawi ghgips. he
procedur e &bivdnx amipinmadi¢chgsteln whresentxsbd ondbn vaguuanrto eneal388geof g feirlyohobilapas yollow
anhydsé deil. Meipic aftydride #5860,i6analeshand triethglamifib catalyst (9160) watp ided/andithe QLY VERNGR  had
an M of at®2i00 3Q\C wjthi stigieg feehbdussn chr omat ogr aphy and an anhydri de equi val ent
wei ght of 368 2$b) Pr epar ation of Am ne- Functi onal Pol yanhydride In an

i dent i caP(PhBrsprrationpf AR s plyaghydridapl e 1(b), Polynmer D (75.0g) in
buty acet te soI vent 75 0 vvas react ed vmth N, N- di meth Iam nogrog')gagam ne

Ie e
( 10. %jolatlles

\4 er
per rreat I % eée ove aé% l)Tﬁ to 1o ?jg% g ’_% g&% siﬁiél% ofl, *l an
anhydrld v, t Wi tgp ka0 f Pe aral
Anhydr i de ona ynmer 30 D pentaerythritol (1 m)l e, 254g)

epsi | gn- E&g{p@saﬁt‘pne (6 m)l es, 684g), and dibutyltin dilaurate (1.09) were

heat ed together—™ xyl ene ( 10009) at reflux for 4 hours. Mercaptoacetic

aci d (6 nolpsfaeryumitd [70\0GSsusbH@sd, in Rsho sBildntl 1 4VUYS corBiting BiAGIMdHdrawaDh 85g) was

tr appl Ngptadatt il a 84Ovedsl SquippaiwibeRéthafal iféroafiux] BAJRNKA ABYHon funnel and gas inlet, -
and the addition funnel was charged with dry epsilon-caprolactone (665.7g). The vessel contents were .

g0 stirred at reflux under a nitrogen atmosphere and the contents of the addition funnel were added to them

slowly over 1 hour. Heating and stirring were maintained for a further 2 hours and the solvent was removed
under vacuum. The resulting polymeric tetraol, POLYMER C, had an Mn of 1272 and a hydroxy equivalent
weight of 318,

55 Example 4

Polymer B (Example 1) (2.67 paris) in butyl acetate solvent (4.01 parts) was mixed with Polymer C
(1.00 part) in butyl acetate (1.00 part) and cast on glass. It was cured at ambient temperature 10 give a hard,
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acetate (1 00g) was added, and total reflux continued for 1 hour to
scavenge any residual hydroxy groups. Solvent and unreacted ester were
renmoved under vacuumto | eave 138@p @is3zggodt |y nobile pale yellow 35 oil.
Mal ei ¢ anhydride (588g, 6 noles) and triethylam ne catal yst (0.6g) were
added and the m xture was held at below 30 | Cwth stirring for 4 hours.
3(b) Preptavght glossy diim Avithin 6 Fhemrst Aften J| dalRp Ity weporh yteinpechturedhie diire had §0@igrpsistanse dalded
to the aboethyletylketono®iEstoduct, fol |l owed by 4-ami nopyridine (2 noles, 188g)
over a 1 hour period. The m xture was raised to reflux and water (36gQ)

col l ect edEWe % hours. Vol atiles were renpved under vacuumto reveal 2120g

Bt L ST B B KRS By o SISl €
wei ght " of S0 |ﬁfx 3 e phliy '
xylene sof' PRREM I ° Vel ton glagf 179 FPaY 8t Fpieptigyeeiaiee AR R q
ina 51t %ﬁ'\f(éé:s%tglnp%%tﬂﬁeﬁ’ﬁe%" Qﬁﬁ%@gﬁt&%@ {* stirrer, reflux condenser,
addi ti and gas inlet, and the addition funnel was charged with dry
epsi | o%c%%&&g&%tone (665.7g). The vessel contents were 50 stirred at

reflux undepogmblif EQBHD HERVIREG Was ARG WBSpchiel 84 /B dafts) in\RtyReldiale! sBiltoh whd €|
wer e adde&ksid?h &éﬂé'ﬁw&b&%g%u%%{ a ie'ﬂzt%peréiiﬁ@i; mm,dma% :Te&iblggoa\hﬁ‘d.e mai nt ai ned
for a further 2 hours and the sol vent was renpved under vacuum The

r esul t iigcpapataeiegah@mér aol , POLYMER C, had an Mh of 1272 and a hydroxy
equi val ent werght of 318. 55 Exanple 4 Polyner B (Exanple 1) (2.67 parts)

i n butyl ac@tcapaynsoblitodnic(athydidepenstpmparediin tii semd way bhEx@mbly ) buEwitila BOnopar t )

I n butyl eowbsitios ifadonioCannalride) 13% dnethyrs netherenyigten 8% ahd styvame 7%. dtie aolyrerivblined

t enper at uhad apgrogjinetely dhehsamb, anBydride BRUNGIeEL@IgHD 9s Balymes Ry Ht wapl asimbed fWith dydipvhi n
16 houes. tupgtiona Palyreps\Bsand coateshon a glensaeeal a3 o Extropld 4. MehZdayg @lorgom desperatrecthe t o
met rﬁfl'et hgaatingt s &off app issolvest hyrpriebcaptast with gelventgisuches xpeslewrMEKE ( Exanpl e 2)
(3.08 parts) in butyl acetate solvent (4.62 parts) and polynmer C (1.00
part) in ® Scetate solvent (1.00 part) was cast on glass and cured at

erature. er 7 days at roomtenperature the film had good MEK

anbi ent tgrneBr Athe
resi st AhceroPagton of auydride pRVMRL . F (Exanpl e 3) (5.30 parts) was mxed with

Pol ymer C (‘?\ ﬁ‘l Rk ﬁae .&J s Jne fa Sth él.“a. a( )(,: Jzo % Mark tﬂ'ge '
coat i ng c&a@ﬁ@%ﬁf el dre 2807 p o B i en oy .
15 Conpar glyiniéy 15 aheihP IR of Rlienb (4864) BhEN-HBIRYIHHrGRBondRB0H 0o uF RbutsD
the sagg WaymiRtre Was i3l & réullor B Wirthdhichéndir BRNYBHIEd to pRAIE 8 biydARydridd$oiérChaving
anhydr i dea dcke8 cdwihif l46.6%! &K ¥ BbCand W heiAflavelayd MDIBcuRY Haight (W )P 7 500Rolative to
obt ai ned padtyrgae) oxi mat el y t he sanme anhydri de equi val ent wei ght as Pol yner

B. It was adm xed with hydroxy- 20 functional Polynmer C and coated on a

gl ass paneieparatiomofiandmgiuactibnalfiolyanhydrideys at room tenperature the coating
was sofs and dissol ved by brief contact with solvents such as xyl ene or
MEK. Exanpl &\.NdipgthPrpeqraneat.3-diemiod (9-Lghgadivilent e thirdof thetavallehie anhydride @roupk) was
(300g), stdded ﬁl@p\(img?uﬁ mipgtep tb thewefindeg gnhydride polydmy polutionf23%9) B vepspl filgd witb? k)
free radi vapr Sepaetora Reflux distiigionreg cantigupd jer futie sayprohayrs, whanelie of 3@ hadzhegn
N-meg byl FRfipeiest Thegieduet hedhg Folidgoateptob 5R-0% and-ananlydride equivplent welght ofdPPty i xt ur e
of xyl éhe 545&?! and N-net hyl pyrrolidone (150g) over four hours. 30 The
m xture at reflux for a further one hour and cooled to provide a

pol yanhydgj g i g E & ng a solids content of 46.6% an M of 3800 and

a wei ght ._He graﬁg'“.*t il pGi J.”vvei ght (Mv) of 7700 (relative to pol ystyrene).

Prepar % I on @Erowhgea’c;ymc(tléﬂaﬁlmeﬁww M&ﬁ%*ﬂfel (%.59). styrene (403.5g) and "Vazo 67" initiator
(40g) were premixed and added dropwise to refluxing butyl acetate (1000g) over 3 hours. Reflux was

continued for one hour to yield a polymer solution having a solids content of 50%, an Mn of 5200, an Mw of
10300 (relative to polystyrene) and a hydroxy equivalent weight of 600.

so Coating composition

24.1g of the amine-functional polyanhydride solution of Example 7 and 12.0g of the acrylic polyol

solution prepared above were mixed and cast as a film on glass at a dry film thickness of 60 um. The

coating was cured by heating at 150°C for 3 minutes. The solvent-resistance of the cured coating was

65 tested by rubbing with a cloth soaked in MEK; the coating was substantially unaffected by 200 MEK double
rubs.



35 N, N-di net hyl propane-1, 3-di amine (9.2g, equivalent to a third of the
avai | abl e anhydri de groups) was added dropw se over 15 mnutes to the

refl uxing anhydride pol yner sol upoi3s$8ddbm) in a vessel fitted with a water
separator. Reflux distillation was continued for a further seven hours,
when 1.7g of water had been collected. The product had a solids content of
50. 0% afk¥eremle 8nhydri de equi val ent wei ght of 1204. 40 Exanple 8 Preparation

of acrylic polyol 45 Hydroxyet hyl acrylate (193.5g), nethyl

met hacr t tor lene (403.5g) and ' Vazo 67 |n|tiat or (409) wer e
prem xed and tadldlerd, dro Wi se t4o refl UXI n bulte le cet 08)2%5 over ‘H
gog;fl dRQI rm?gie rgs ec%&'?l]ag l:T 8a’t ll'lzﬁxy ?8% on | rfao\ieg ytv cuumavI ng
polyst yr @ r’ gﬂ 8rovnd?_|y &9 Tﬁ 8 §f’l' :I;]cod 40 ddota'tdroxy equivalent
corrp05|t| n 5 1g of the am ne- functlonal poI yanhydr| de solution of Exanple

7 and,, 1%, odsmas’ Yl i ¢ pol yol solution prepared above were m xed and
cast g.S a%ﬂﬁdﬁ g.aﬁss at a dry filmthickness of 60 [err] The coating was

cured by haapidntheAdmineXinclionbOolyanHFite! Bfition Il Exafilie’ @ tha 28 iof Ihe MeRestlr pbipél
cured Cobpbrbd abf¥s wor mixe&tcast ddya hikDRidEbalibuidd & dds&tbby oBleRdiel 8) THEKoivdnhe
coat i NQ re¥RGEncLID fib 2Grbd adating wbs a5d MEK aslibleyubd00 NEK doubl e rubs. 9 EP 0 353
899 B& Exanple 9 Preparation of polyester polyol 5 Tri met hyl ol propane
(1 nol e ExdBg)9 caprol actone (6 noles, 684g) and xylene (407g) were heated
at reflux 1n the presence of tetrabutyltitanate (0.4g) for four hours. The
xyl ene \Reeparatiom of potymert¢ dopydyde uum di stillation to provide a polymer having
a solids content of 97% an M of 814 and a hydroxy equi val ent wei ght of

271, 20 C&?&'ﬂ'ﬁ'%@j‘ b $ivtend ($090) andy"Vgro §7/ $50ghwere dissgiyed PM@FYd bﬁ"F'de

sol Ut orfdgsd dBPHﬁR [t “"a‘ﬁd’uﬁ' ggtatgroverhiires b z Jeeatropig refieg w ar 'ab Eerwer e
m xed, 85§‘t"°a'§ gmeving ‘1‘&% an MP‘@H“‘%I%Q ked eipmn, N“’Ek ﬂ"“@

sol vent - P ?%’ryé 3"8“’6‘?"' v% 50 dj I%t
Exarrpl € to @ow ﬁ% ﬁg Hogr?eré%ﬁ"y ; 2‘i‘nfa:::r d :&g{ad: an g@ﬁ(m |ePyr ene
(800

added d et o€ to rg \dface %26 ovgrt hr ee our s ot rop

reflux vvas,tsccg,g';,ét%yjﬁ,q\bd‘gg{(eﬁwg,%;Nga{t \/\#1 t hours, renoving tetrahydrofuran

and wat er throug repl eni shing butyl acetate as

Nec esalpfegafatio Of M AMNCASHIE pdydnhydiiagh VI scosity. The product was a pol yner
havi ng asofTds content of 50%  an v of 3400 and an Mwv of 8500 (relative

25 t o pol yminhytheeanolarhihe II0ME thas tatidsagdragWissdtoi e reREKE pbipméricS arihidriia rsexition

spect r uprepared iabave §200g) overl LEeminbitbe rAzgatregic pafitna vasocontnoed ol RamDbf\veites hadh been

det er m neabved anfioGydrxycsignaltwas gisisle incthaintrared speeiwor (P boues).i The reséitingrolyimer hed a

resi dige solidp tognterd |of (TB%t 6%l amint edvivaiet wejght \aldr emiecipitatioy lwas wetermi®d . as 83, and its

Pr epar atahfydridsfequivalentwdightwes &hal pol yanhydri de Di met hyl et hanol ami ne (11. 4g)

was added dr opW| se to the refluxing polymeric anhydride solution prepared

above ( er 15 mnutes. Azeotropic reflux was continued until 2.3m
wap er had been renoved and no h d ox nal mas VISIb|e in the infrared

spect‘f’u ?’ﬁ )“‘ml 1" ’Q:" r}‘% Oigf‘ g'e ?Jn"ls}?h olyo} of7 304

ItS am :Fé \‘@éleéw len per ? Fﬁﬂé g at| or and

7 days and was found to be 95 MEK double rubs

- 46 Example 12

Preparation of amine-functional polyanhydride

Dlethylammoethyl methacrylate (100g), styrene (630g), neopentylglycol dimethacrylate (70g), and "Vazo
. 80 67" (50g) were dissolved in xylene (400g) and used as feed 1.
ltaconic acid (2329) was dissolved in tetrahydrofuran (1000g) as feed 2.
Feeds 1 and 2 were. separately added dropwise to refluxing xylene (466g) and N-methylpyrrolidone
(200g) over three hours whilst simultaneously removing tetrahydrofuran by distillation through a packed
column. Azeotropic distiflation was continued for a further eight hours, replenishing the solvent mixture with
. 86 butyl acetate as necessary, until the infrared spectrum showed strong anhydride bands and very weak
signals due to free carboxylic acid.
The resulting polymer solution was adjusted to 50% solids content. The polymer had an amine
equivalent weight of 1850 and an anhydride equivalent weight of 560.

10



anhydri de equival ent wei ght ‘was 851. Exanple 11 40 11. 7g of the

am ne-functional polyanhydride solution of Exanple 10 and 2.8g of the

pol yester polyol of Exanple 9 wer &Pro3sadoemi cast as a filmon glass at a
dry filmthickness of 60 [err] The coating filmwas allowed to cure at

anbi ent tenperature (about [err]). The solvent-resistance of the coating
was test cramPleetd 7 days and was found to be 95 MEK doubl e rubs 45 Exanpl e
12 Preparat|on of am ne- funct onal pol anhydr ide Di et | anmi no

net hacr yl a’“'%eff ?Ugv'deﬁ eﬁ‘&% plo A& ‘?Pe‘ffl‘@c‘f"g % gg'g;;’geg) :
d "V B??g? 2R 0 oo ”'ﬂEﬁﬁE sgree d
an |ta§§ﬁ1‘ Q‘?fcﬂ‘.le'tlfgﬁ@ \X’E@&?%’%ﬂ YR % (1000g) as feed 2.

Feeds 1 agd re separately added dropw se to refluxing xylene (466g) and
I\I—n\e,thyl pyr—r':éuﬁone (200g) over three hours whil st sinultaneously renoving

t et rahydr glpsaion ot pdiyiiehé gﬁ:u,q&through a packed colum. Azeotropic

di stil Lattronwas—cont further eight hours, replenishing the

sol vent  m Xl shridthrly inaRiised? Shi¥/rddGicidnd RFbIKARS a«aéa)euuatuaadhbdﬁdb%qmmewmt

SPect r um FgaQuVeRkb oM FbvaHal ¥l kb PRIBSMIA"RR00Y, S§idne ERDE) i GRRAISm CHeBI 0Ag) WeRe

car boxy!l i geaft@inith hydisyer &lPrésbuleofBOMBABY atf6dphidrbs) Bnd/Etempdiituis bredo t ©iob {PhotRlid ds

content. dhekifgoauticrave. Mtvesss) w4yl dotled Yehtadadne dischagbd) bt pravide h8oKtioa dtermdcovery of

anhydr gl ethe gpetiadiann cayt filtvatiorg Ihtvingf a 5@i8s cdnfent of %, 8 Z8BMBdeBdquiraanpleightl® 480 ady of

t he am nesubstartitllyown ahsajpakigranhydr i de sol uti on of Exanple 12 and 2.8g of the

pol yester polyol of Exanple 9 were m xed, cast as a filmand allowed to

cure at aﬁ'ﬂb@'ﬂﬂoﬁgmmﬂds’oﬂeﬂwﬂﬂ‘!ﬂad in Exanple 5 11. The

sol vent -resi stance of the coating after 7 days was 100 MEK doubl e rubs.

Exanpl & 14 Bltgimptaylprepanest. 3'&'2']“?% 378 aW'G‘PtltEIe’OX°0°fAE“?)ra¥Pﬂ?q'ﬂeF’!i'V idpayasi #idedq,

anh i dedrPRIFRE VEINIZ) Mipie Bategt PQY, é!"‘tYﬁ’Fd&ts@'Hmarﬁ’ yPd E@"% 9) Jihe fixture

wei ght 49!5a P'?"‘&H?ree %;g%?(" apof the;sp @’"@%%ﬂ?‘g °l," t?( P‘é?‘Pe

(400g) an?f JPri° °§1“°’t‘6 arge PP‘@' °8td”%“ g 8r"i‘“ pride ggpienty e

of 8 Mpa % spheres) and a tenperature of 100 * C for 12 hours in a

r ocki ng agh ﬁt . The vessel was cool ed, vented and di scharged to provide

a sol uti recovery of is the paIIadiumbyfiItration havi ng a '

sol i ds cop,resmﬂmof%g,@caa @nhydride equival ent weight of 490 and

subst ant i atrTyo—umsaturaton. Preparation of am ne-functional

pol yankydr i ggdréethyl methablyfdieFioltY), Rle®pehdinadnyBro(i3bg), Bifrekel (43509 and>tidko/ 64" qig) t O

10% of t hRera\bRdmixda! &d 2dabee Blloﬂﬁl;? Vo2 Fifladhg Exslityll laBgiaté FRI00YY hver Lihro HLE.CReflD was©

hy dr ogenasdathupdtoy ariattipa tb glield a@oliinbradlutivhhpvrigetsolids @umtert 2105385) an Nin 6f 43005 b M@ ofvaS

azeot r opeabod gelatvd tpholykigrena) asdalhyaropy equivalént @migiafof t00@ sol vent renoved by

vacuum di st ith.igapf e amipe{functional eolganbydrigiereviutionwf Fxpmplestd andsi8Soof tatacofic Bi¥d an

an ne egjusolulipreprepargdialbme wefe rBiRBIDcaghas adilm andrheetrdurdd adastripad rfxarpid §[The erfivedlSs,

25 Exanpl tesigtancpotihe euied eopting fvagigrpajérithan 300 MBKR dale rubs. Hy dr oxyet hyl

rret hacryl ate 130.0g), nethyl nmethacrylate (435g), styrene (435g) and "Vazo
(509) E em xed and added dropwi se to refI uxi ng butyl acet ate

R B e i K

10n O xamp o _mixe cast = as
2202 (reI f:%ug%g:rentoﬁtgp tﬂ%dcsz okt ﬁ@? B&Pﬁ g‘a{/@g OU%P% I on of Exarrpl e 14 and
18. 5g of ERfpieizy| 1 ¢ pol on ,

45
Preparation of amine-functional polyanhydride

Ethyl acrylate (47.1g), diethylaminoethyl methacrylate (52.9g) and "Vazo 67" (5.0g) were mixed and fed
into refluxing butyl acetate (100g) over three hours. The resulting polymer had an amine equivalent weight
‘50 of 349. Lithene PM25MA (125.9g) as described in Example 14 was then added, and benzoy! peroxide
(11.3g) added portionwise over 4 hours. The mixture was held at reflux for a further 4 hours to form a graft
copolymer, cooled and discharged. i had a solids content of 70%, an amine equivalent weight of 789 and
an ‘anhydride equivalent weight of 879. Whilst grafting was probably not complete, it was sufficient to
ensure compatibility.
66
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35 solution prepared above were. m xed, cast as a filmand heat-cured as
described in Exanple 8. The solvent- resistance of the cured coating was
greater than 200 MEK doubl e rubs. Exanple 16 40 11. 1g of the

am ne-functional polyanhydride BRP363 8P BF Exanple 14 and 12.0g of the
acrylic polyol solution of Exanple 8 were m xed, cast as a film and

heat - c 1 descri bed in Exanple 8. The solvent- resistance of the cured
coati ng—&&s—gfeater t han 200 MEK doubl e rubs. Exanple 17 45 Preparat|on of

am ne- f uRgs LR pdRMeY b 49 (F2Legy WasPifibld Atreind Gyt PotyolHolidhVdr ERARE
met hac(tﬁbata‘?\d (::§§p o%'l)st nel %Qt(&f?gyéé at"t@d‘t%) erl@é)tﬂy :tgt Jﬁ’f@; uxi ng

but yd  mERG&ILR 08kt a%ﬁiﬁ AN R%s ra%tovwggmﬁé‘rsu i ng pol yrrer had an am ne
equi val ent wei ght so %49 Li t hene PM25MVA (125.99g) as described in

Exanpl elaids Was t hen added and benzoyl peroxide (11.3g) added portionw se
over 4 hours. The m xture was held at reflux-for a further 4 hours to form
a graf 1. copmtingnempositoo |cerdprising (8)i & byigaxg @cmpdnént ihadhgaat Jeabti tels fre® hideaxy gedups/ 0%

an am ne peqmoieclieeand (Bkiag lathyddde @& penact feming ahipalt itwhecwslipucarizxgiatacideantyeriden f

879. Wi |gsaupy perf mplagyionat lepstaisalsl fAnad Bb heine pdilmforming polymeér iseid epmpastiorensur e
conpat i bidenteiging §Gatalyticglly affecymnargmot ¢ foriiacy Apine gPePSTiFeaceglestting dhorryringrepctiont _
Exanpl e Pptwearthg hydrowy gravps eidA\and fhet anbydgde grpyns tﬁ(’vg‘@ﬁ preportig pbamies greupsihl e 15
(18. 5g) eﬁMd'Cc,ca@va fqid anhudride g:oney Reing ot mots frandyt. cheradiarised inithat g anhvdjegyduced
a hdtd fiPRPOPEIPIPUARS 15 aptyogroupRRs RRSEST @ovRIL!S IeMeY coating can be used

as a s OVI n 1, A co1at 0Nnno [isi na
Fid o £ LR ARl Y R orh () 8
Pn%?reg)ljl e&agt%f%?{"mrm;g nga‘gnﬁo%ouag havi ?t)g aty‘l gzst%?t)m cycl |I§

car Rpxy| i £ oAb cotrpauebn! éi‘é‘or&tﬁ&tboéanﬂef HREAGHPIn Bt thé Ao %mﬁéneﬁt’a()k{ and (B)

bei ng a fibibdkbicPolmBChaldRy Myiihy gradistt ERABRB ! lBPmeRbiAI N1 NG a catal ytically
ef fective anount of tertiary am ne groups for accelerating the curing

react i an A @batkRe Borhfitibhy eécontiig 36 QP Sf GhimsA) 1B cHalaBteddl il iiatih G iapydried ( B) ,

t he pr opaoinp@RntQB) BETpRPoridnOd Rmine Qréips td Erciiadaloryyid béid amhiydlida iJronps iste nibr@ups
bei ag notthawor earidhibe cahteht ofdiea carbdxgiic R:@Chreups,tihany ateh@esant)isdess diean 260 mole per
conponentca(tBpsedon ttwi annegrduds.ani ne groups as pendent groups in its

nol ecul es. 2. A coating conposition according to claim1, characterised in
t hat t Bre Ayestingxspmpesifion aeqerding Ay anyspreqeding] dipimi. ererasispinsd bt thmwmwp@hd@m

hydr oxy gﬁ'%i)@ cygjic carboxyliccasighan "mrst'ﬁ' A "H'é?:wdlt%bol oclaiml, -
char"?acterl sed in that the hydroxy onent ls a tel echel | c poln¥mer

havi ng hy‘thQ?}! Rl %°“e?f’°°é%%‘°é‘ﬁﬂ pt?f*’ % ?’a‘i!?ttif‘h'" et the aop po-
conposi t i Bt & &3 g9 °’t°8“‘a'ﬂ'99 Gyclie. P%[P%""l“t anydridh groyes &g §é‘d"“ty %H‘V')l n the
anhydri de™ iee raire o B* t he proportion of anine groups to cyclic carboxylic

aci 5 aphy,d & n atco, Em?é chara %CLnFt Qjﬁ ) g&tt\ sftage
q Eéi#r?g&cg&% Bcopti haradt xyhtl:ﬁtﬂi hid d?&m ]

car boxyl i g ool E@%%JB Gy dii sPfan Cent
based on rgtjﬁuoﬁ'nggmgtfnpﬁf%spol minde &ga?ft? Aol drl3 e £ 51 1drars Bi¥ine

precedi ngy&pal M characteri'sed in that the proportion of amne groups to
cyclic carboxylic acid anhydride groups is in the range 0.1:1 to 1.0:1. 30
6. B0 CRAtA 1RGatic® EBMPdsttibd Readfing! Wi diiim t 1) chEkicttised @dinag the| plyier Rb@dmAd eydiced i n
t hat t he ambxilé a6t deRNFP6UPs e tdrivddBironh 3n dlefridallyTarisatdfatsid adytlic@rboyylic acid anhy-

car boxyl iatidaci d anhydri de groups and N-(di al kyl am noal kyl )- substituted

I mde groups. 35 7. A coating conposition according to claim®,

char ac8erA seafing reompgsttion laccordingytdr dlaie & mirpesieised (Bjhai thet retymee gentaining gydieiuct

of s pol yeeoxylio acic ppiyriflecgyeups is & earpolyseg ¢f en lefivicatin H&Q&Ma@é Qyﬁlmqs@owh@ Acid | ess
t han st oi ¥AYLHR VN epe ahperA lefifically ynsttyratad pRIVBEIAYRI ni ng a prinmary ami ne group

and at | east one tertiary am ne
-10. A coating composition aCcording to claim 8, characterised in that the polymer containing cyclic

carboxyfic acid anhydride groups is an adduct of an unsaturated cyclic carboxylic acid anhydride and a
50 diene polymer.

11. A coating composition according to claim 6, characterised in that anhydride component (B) is the
reaction product of a polymer of an olefinically unsaturated tricarboxylic acid or an anhydride thereof
with an amino alcohol.

66 : .
12. A coating composition according to any of claims 1 to 5, characterised in that the anhydride component

(B) is an addition polymer comtaining cychc carboxyhc acid anhydride groups and dialkylaminoatkyl

groups.
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group. 40 8. A coating conposition according to claim7, characterised in
that the polynmer containing cyclic carboxylic anhydride groups is derived
froman ol efinically unsaturatedeegabs gogdi boxylic acid anhy- dride. 9. A
coating conposition according to claim8, characterised in that the polyner

containing cyclic 45 car boxylic acid anhydride groups is a copol ynmer. of
an ol ef EmnoRle 18 unsaturated cyclic carboxylic acid anhydride with one or
more ol efinically unsaturated conmononers. 10. A coatling conposition

accor di ng e gafted prhaner ehBrampled? | (Rh9) as mined withribe aasylic paliol selviionichrgrieyiE| i ¢

car boxy ({8S9k#1dFast o cftqeleangs. L@E‘:“f‘@ &P Mins At 490G} Pragricedha herd Ml sepistapicii e

car bo&yIMEéd&E’T'?f”%ﬁ 3 QEng usey! as a stqying QMY | yner. 11. A coating

corrp05| tqh n according to claim®6, characterised in that anhydri de conponent
feaction product of a polymer of an ol efi nically unsaturated

tricarbgxy)iCou iid (drid oA " 2. A
Coatl1gquOA stﬁiaoqn gsta%aﬁm‘?gae db&;%g% an cy ki3 @%ﬁ&ygﬁﬁ 82
of I U &l

that the ay di fhofe dQWln%W J‘éd?rg)og%ﬁ' ic
gggbg)gqgll :B(icgg?g H%Eg.g‘i c'_algd?& fﬁéﬁt{i&é’?ﬁo@% e g;l\@‘ ﬁ(ﬁp H% pf)%%l ﬂ@curﬂa\%g;ct{nﬁb xeg
b y P £ t n o Gtbu { P
with the agkp dafboRMé xaa aSilinde| gRdtp® beldgXiToR tHdn 4:1] cRarRfblisednsl tHaehé atiyérdest eel
panels. Hegimporshi (BPcopidids Said@mimd grdupd as penisnOgtope Gh it rivlcdlesl i | M resistant to
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-10. A coating composition according to claim 8, charactensed in that the polymer containing cyclic
carboxylic acid anhydride groups is an adduct of an unsaturated cyclic carboxylic acid anhydride and a
50 diene polymer.

11. A coating composition according to claim 6, characterised in that anhydride component (B) is the
reaction product of a polymer of an olefinically unsaturated tricarboxylic acid or an anhydride thereof
with an amino alcohol.

56 .

12. A coating composition according to any of claims 1 to 5, characterised in that the anhydride component
(B) is an addition polymer containing cyclic carboxylic acid gnhydﬁde groups and dialkylaminoalkyl

groups. -
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9. Composition de revétement selon la revendication 8, caractérisée en ce que le polymére contenant les

groupes anhydride d'acide carboxylique cyclique est un copolymére d'un anhydride d'acide carboxyli-
que cyclique & insaturation oléfinique avec un ou plusieurs comonoméres 3 insaturation oléfinique.

s5 10. Composition de revétement selon la revendication 8, caractérisée en ce que le polymétre contenant les
groupes anhydride d'acide carboxylique cyclique est un composé d'addition d'un anhydride d'acide

carboxylique cyclique insaturé et d'un polymére diénique.
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