O Z. 6007 - 1 Unsaturated, anorphous pol yesters based on certain dicidol
i somers The invention relates to unsaturated, anorphous 5 polyesters based
bn certain dicidol isomers and acids. Unsaturated pol yester resins (UP
"resins) are wdzZ. |&fBth. They are prepared by condensi ng saturated and

unsat ur at ed dlcarboxyllc aC|ds or their anhydrides with 10 diols. Their
properties depERURY oe ) pesbersr abasedl bhe weatiaimg
materi al s. Th@jyiaamwiégméggapolynerlzable doubl e bonds used are usually
a, (3-unsaturatedacras, prrmarily naleic acid 15 and its anhydride or
fumaric acid; unsaturated diols are of mnor inportance. The hlgher t he

content of deufl e b@ﬂé&tlbne r8eaganl | efo t heyrseRanaAld LN of Lify %g %ble
bonds in the chain | ec the nore reactive _ the polyester resin.

pol yneri zed v&EY I sﬁ‘? 5B iSRS I merRoRAT heand el i enS| ve
contraction to give a highly crosslinked and therefore conparatively

pol yester ol CRi s B o g TSRy S Ehtentlhy SHTURAL edSar: pHELC

pol yester nol ecule are co-Tcorden Cc or
25 aronatic dik€e"BoxyThey acizgs. pﬂ'ﬁpaaedoﬁm corrfiensmns apedraired and

strai ght - chai un@a@uwa%@@h@ﬂéar@é{yﬁ@ adngl t% a]aﬁﬁyar&gﬁgsswq' L f er

not only Eﬁ nponents used to prepare so I'n ratio
saturatedi@o QéﬁuraF581§C|H%OQﬁ¥Eheﬁet@ﬁEﬁﬂﬁﬁs%qhﬁﬁﬁﬁﬁﬁakﬁyllﬂn ngh&en3|ty
in the pol ymetiypat aad, rbftecded ede @ftacendensilddialis e the nolar nass,
the acid nunber and the OH nunber, i.e. the type of end groups in the
chai n nol ecul es, the nononer content and the type of additives (Ul nmann's
Encycl opedi a Bhel fhgstarisal of 36h€&€hpnilshey; z¥Ol eAZbulile Hot{ds 1998) arkP

resins based ﬁgugﬁgkdoa,B§uﬁQ§tg£8Le80qﬂgﬂ§Q} %HlﬂﬁIllY’ maleic acid

15 and its anhydride or fumaric acid; unsaturated diols

are of minor importance. The higher the content of
double bonds, i.e. the smaller the separation of the
double bonds in the chain molecules, the more reactive
the polyester resin. It polymerizes very rapidly with
20 intense development of heat and extensive contraction
to give a highly crosslinked and therefore
comparatively brittle end product. For this reason, the
reactive double bonds in the polyester molecule are
"diluted” by co-condensing saturated aliphatic or
25 aromatic dicarboxylic acids. The alcohol components
used are straight-chain and branched diols. The
individual UP resin types differ not only in the
components used to prepare them but also in the ratio
of saturated to unsaturated acids which determines the
30 crosslinking density in the polymerization, the degree
of condensation, i.e. the molar mass, the acid number
and the OH number, i.e. the type of end groups in the
chain molecules, the monomer content and the type of
additives (Ullmann’s Encyclopedia of Industrial
35 Chemistry, VOL A21, p. 217ff, 1992).

UP resins based on dicidol as the diol component are
known, for example, from DE 924 888§, DE 953 117,
DE 22 45 110, DE 27 21 989, EP 114 208, EP 934 988.




known, for exanple, from DE 924 889, DE 953 117, DE 22 45 110, DE 27 21
989, 'EP 114 208, EP 934 988. O Z 6007 - 2 It is an object of the present
_i'nvention to provide novel unsaturated and anorphous polyester resins from
the mul tiplici@y2of6@dssibilities and dirveérsity of the 5 prior art which
are also readily soluble without cloudiness in many solvents and are
transparent as solids. This object is achieved as will be illustrated

henceforth. 10r¢Thegi né/I@ntotbg%ch °¥fdec§1é‘n§gégéﬁﬁe(1mge{%{ A(}_pu%o poI Yeli eSurzlsd

substantially c ‘gg)rl si ng | east one unsat ur carbox
conponent and ¥ Al HBﬁ@Furé‘éﬁﬁor@?ﬂ ajjREPEPHS mlmm%oméblwnpﬁwmmt

conpri ses a(ﬁﬁhékﬂmntxpM161@§ th%@é%ﬂﬂﬂlftféHWE&@dalver51ty of the
3, 8- bi s(hydr ox rrethyl trlc%13 2' 6] decane

4, 8- bi s( hydr oRfethyl 5t [%r§ 12 8506]5@€§ﬁéyén§°1Uble without

5, 8- bi s(hydr og&mxdn;ﬂe)sm dycl mank5. 2olvént@2' afid] dae;ecanet;raa@slym@é@t eagh

i sonmer nmay be t h ur, portio 20 to 40% and
t he sum of thesq{]ﬁ'?%g ?@%%rerggglgékf rl%mag:d%te elcg ‘gﬁgl E’ u%tﬂ;aoq‘ c?
mxture is présfefiartthe al cohol conponent of the pol yester. 25 The

i nvention also provides a process for preparing unsaturated, anorphous

pol yester b&ﬁantl ally conprising at |east one a, (3-unsaturated
di car boxy d caﬁb’s%ﬁtonand BReVAfedhol WoTioHeaked30 wesiagimhaue

al cohol conpommmyaanﬁsseﬁbatdneLdmhymdemﬁﬁiéﬁngthlr%HEﬂlsnEOQPquﬂdS

3, 8-bi s(hydro h ricyclo 6] decane, 4, 8--bis
(hydrgxgn%thyr “Q%% dd 1carb£xyfac ac1d éomponent and oné alcohol

component,
wherein

15 the alcohol component comprises a dicidol mixture of
the isomeric compounds 3,8-bis (hydroxymethyl) tricyclo
[5.2.1.0%% decane, 4,8-bis (hydroxymethyl)tricyclo
[5.2.1.0%°)decane and 5,8-bis(hydroxymethyl)tricyclo
[5.2.1.0%%]decane,

20 where each isomer may be present in the mixture in a
proportion of from 20 to 40% and the sum of the three
isomers is from 90 to 100%,
and at least 5% of the mixture is present in the
alcohol component of the polyester.

25
The invention also provides a process for preparing
unsaturated, amorphous polyesters substantially
comprising at least one o, fB-unsaturated dicarboxylic
acid component and one alcohol component,

30 wherein
the alcohol component comprises a dicidol mixture of
the isomeric compounds 3,8-bis (hydroxymethyl)tricyclo
[5.2.1.0%% decane, 4,8~bis (hydroxymethyl)tricyclo
[5.2.1.0%°]decane and 5, 8-bis (hydroxymethyl) tricyclo

35  [5.2.1.0%%°]decane,
each isomer may be present in the mixture in a
proportion of from 20 to 40% and the sum of the three
isomers is from 90 to 100%,



[5.2.1.02' 6] decane and 5, 8-bi s(hydroxynethyl)tricyclo 35 [5.2 . 1 .02,
6ldecane, each isoner nmay be present in the mxture in a proportion of
from20 to 40% and the sumof the three isoners is from90 to 100% O Z.

6007 - 3 andcat. least 5% of the m xturezis present in the alcohol
conponent of the polyester, by reacting the starti ng conponents at a
tenperature oindf ream 1%@sto 8%’0be prtﬂ{eerafgl,&dr@ ansi NerEsgRs &, athrsphere,
where the in erd s]Ohas an ox onten]ta’é | ess than 50 ppm The
unsat ur at ed, ar%?rb% u%o%%‘?@%% e? r TV ng to the invention are
obt ai ned by rsacteagtime eheosvhrtifgcoomporehtyi b bhecapkdagarRoBENt .
According to in ti t co ent used is.a djcidol
m xture of thfeﬂ?%omyaspc g% o?uﬁod?S 28£% %T%Bg}’ox fet K1) t 11RYE| 0928
[5.2.1. 0226] ddewgfrhers 1@h9¥§(ﬁmmhga$thﬁ®ydm pSy@ed . @nbldecane
and 5, 8- bi s(dwdreney/ neidy!9d rdgycl o [5.2.1.02, 6] decane, where each isomner
may be present in the mxturein a proportion of from20 to 40% and t he
sum of the three isoners is from90 to 100% preferably from95 to 100%
20 and at | easte Stmehthbetaiixt tgr@aﬂ;mdir@sgauybgtbbe rédgphob coppopgnt of
the pol yester. T i sqner . cont ent i dol mxture may be deferm ned
qualitativel y° andt quANERFAPFVEATYS PRF a%&%%p}%g BPasE a5l e salgphol
quant i t at P velopnppresepgamatimgHey ameahsaipgareepar ati ve GC 25 or HPLC and
subsequent NWR spectroscopy. Al corresponding isoners of dicidol in the
9-position are equally suitable but, owing to the mrror symetry of the
abovenent i oné&?q%ﬁqﬂ%@@s tq | Keet havensioand thearslcdlspiter sypoaanot ubed

dlfferentlatQQ;UQdQﬁxﬂQRﬂﬁ|m1x%9rEra9f'%%E QPQQhéf?gscompounds 3,8-

bis (hydroxymethyl)tricyclo [5.2.1.Oa6}decane, 4,8-
15 Dbis(hydroxymethyl}tricyclo [5.2.1.0%°]decane and 5,8-
bisg (hydroxymethyl)tricyclo [5.2.1.02£]decane, where

each isomer may be present in the mixture in a
proportion of from 20 to 40% and the sum of the three
isomers is from 90 to 100%, preferably from 95 to 100%
20 and at least 5% of the mixture is present in the
alcohol component of the polyester. The isomer content
of the dicidol mixture may be determined qualitatively
and quantitatively, for example by GC analysis, or
quantitatively by separating by means of preparative GC
25  or HPLC and subsequent NMR spectroscopy. all
corresponding isomers of dicidol in the 9-position are
equally suitable but, owing to the mirror symmetry of
the abovementioned isomers, like the cis- and trans-
isomers, cannot be differentiated under normal,

30 practical conditions.

The dicidol mixture may further comprise up to 10% of
further isomers of dicidol and/or trimeric and/or
higher isomeric diols of the Diels-Alder reaction
35 product of cyclopentadiene. The alcohol compenent
preferably consists of 20%, of 50%, preferably of 90%
more preferably of 100%, of dicidol mixture which more
preferably comprises from 85 to 100% of the

abovementioned three isomeric compounds.




The dicidol m xture may further conprise up to 10% of further isoners of
dicidol and/or trineric and/or higher isoneric diols of the D ets-Al der
~reaction 35 product of cyclopentadi ene. The al cohol conponent preferably

consi sts of 20%Z.of6B0R%4 preferably of 90% - nore preferably of 100% of
di cidol m xture which nore preferably conprises from95 to 100% of the
abovenenti oned three isoneric conpounds. O Z. 6007 - 4 In addition to the

di ci dol m xt ursg, tggafﬂfgmoltocogﬂgpe@iéyaefxnggiéﬁ%éurpQﬁ% l'i_near, gnd/ or

branched, aliphatic and/or cycloaliphatic and/or aronhtic diol's and/ or
pol yol s. The &@HRCONGHd “F€oRBIMBriised fardhepr efigienr yardhgretragionedl,, 1, 2-

anq/oL |1,3-pr|ap.a@>fexéit(ﬂc @h&?)@}r_’],lcﬂ}c@ld’&?ﬂdi%jllﬁtgﬂldcahd/g}:pr%&hﬁ@%cg@i% !s’l
triethylene glycol or tetraethylene glycal, 1,2- and/aqr , 4- but anedi ol ,
1, 3-butyl € hyF%‘r%‘éﬁgneoﬁ%B{Oa%B 1 H?nst ﬁ)‘?%r}rt&ﬁé‘ﬁidi GHeAh LS enusfedi gre
cycl ohexanedi perefamelblyylederlsne helanel ol , 2 heapénbyl 1, glyeebanediol
trinmet hyl ol et trinme I ane r peptaerythritol. 15 The
starting acidaggﬁgéﬁent %?%% fE€€ thgﬁggégfuraiéé,ro ?%%ousgégpf 3t er
resi ns accor di-Bgetsviligas giermdlorrr conpriedsy bené eadycohe 4, R-uasd/orat ed

di car boxylic 1@ngut£Q@dg@§qturateg,yggd%§§égh§€§%5§ ﬁ§§{giably ogprise
d, na?e

citraconic. aci d, fEnaric acid, itaconic aci ic acid an./or
mesaconi ¢t Gci By IRIGPERGACdromati ¢ and/ or al i phati & &n@eskanediol,
cycl oal i phat i cytapheashexy et hacicds agtyesrdi canhemtddioBci deoprdion

cophihal 1o aGF4C098 { QraRRRATI SHTERE 1, 4 EYET DR HRATEaR BoxFPACORci d.
succi ni ¢ aci dpessbacivthacitdl .met hyl t et rahydrophthalic acid,
met hyl hexahydr opht hal i ¢ aci d, hexahydrophthalic
15 The starting acid component present in the unsaturated,
amorphous polyester resins according to the invention
comprises at least one a,B-uﬁsaturated dicarboxylic
acid. The wunsaturated polyester resins rreferably
comprise citraconic acid, fumaric acid, itaconic acid,
20 maleic acid and/or mesaconic acid.
in addition, aromatic and/or aliphatic and/or
cycloaliphatic monocarboxylic acids and/or dicarboxylic
acids and/or polycarboxylic acids may also be present,
for example phthalic acid, isophthalic acid,
25 terephthalic acid, 1,4-cyclohexanedicarboxylic acid,
succinic acid, sebacic acid, methyltetrahydrophthalic
acid, methylhexahydrophthalic acid, hexahydrophthalic
acid, tetrahydrophthalic acid, dodecanedicarboxylic
acid, adipic acid, azelaic acid, isononanoic acid, 2-
30 ethylhexancic acid, pyromellitic acid and/or
trimellitic acid. Preference is given to phthalic acid,
hexahydrophthalic acid, tetrahydrophthalic acid, 1,4-
cyclohexanedicarboxylic acid, adipic acid and/or
azelaic acid.
35
The &acid component may partly or entirely consist of
anhydrides and/or alkyl esters, preferably methyl
esters.



acid, tetrahydrophthalic acid, dodecanedicarboxylic acid, adipic acid,
azel aic acid, isononanoic acid, 2 30 ethyl hexanoic acid, pyronellitic acid
~and/or trimellitic acid. Preference is given to phthalic acid,

hexahydropht halZc @god, tetrahydrophthal sc-acid, 1, 4-
cycl ohexanedi carboxylic acid, adipic acid and/or azelaic acid. 35 The acid
conponent nayImpagéhyral, eﬁhér&lyoﬁemsb&hp@hen&nhﬁd&k@%%n&ndhpklaﬁ&mdr

esters, prefe I th t r 7 eneral, the al cohol
conmponent is %&e)senp% Xro Ia(r% ﬁTaxi:?o of g‘roFr?O 38 . GPRB S He aci d
conmponent , mleéé&rﬂaatibljyf If@tmno. 8:8:10 thh 5115:The Tleacmecantafom hef alwohol
conmponent norg; pheler ably, e | ge§e§ %Hga téﬁ&&o % fgom 1.Q:1 to
1.1:1 to the acl conponent. The unsa urateg nor phous yesters

accor di ng5t o RMEAT | RS onofray THame énoaéldtﬁunﬂeﬁ 3f toomthet o0 &206 ng 10
KOH g, preferahlyod&om 1 to 100 ng KOH g, nore preferably from1l to 50 ny
KOH g, and an OH nunber of froml1l to 200 ng KOH g, preferably from1l to
100 ngy KOH g, nore preferably from1l to 50 ng KOH g. 15 The Tg of the
unsat ur at ed, ﬁmmrnhgusupatyastam©rpmmmmwﬁdmyégtéﬁ§éé@w@ﬁ&i@@ varies from

-30 to +80C, ;RIS feﬂ9bl% %nl Z%n a$§g Hgggé?ufr f rabl§ %gggﬂﬁo

+40C. 20 I n one pre erredt e I ment

resins) aBcorktvgto phefenaﬂehm orfmonsi k5t &b arﬂ.O(aImmhoKOﬁﬂgponamire

conpri sing at f@@&aﬁgﬁ) £P6RT &r aly yso%géxaﬁr/g PrLgier 981{?3

di ci dol n1xture of tHe isomeric conpounds --bi's-( ydroxyne ﬁyl)trlcyclo

25 [5.2.1.02, r%eéarﬁ? 408- Ws(%é%xyi@é@r#ﬂr)aﬁlwcy%mn 1 to 100 mg
KOH/g, more preferably from 1 to 50 mg KOH/g.

15 The Tg of the unsaturated, amorphous polyesters
according to the invention varies from -30 to +80°C,
preferably from -20 to +50°C, more preferably from -10
to +40°cC.

20 In one preferred embodiment I, the saturated polyesters
(UP resins) according to the invention consist of an
alcohol component comprising at least 90%, preferably
95%, more preferably 100%, of the dicidol mixture of
the isomeric compounds 3,8-bis-{hydroxymethyl)tricyclo

25 [5.2.1.0%°%3ecane, 4,8-bis (hydroxymethyl) tricyclo
[5.2.1.0%°]decane and 5,8-bis(hydroxymethyl)tricyclo
[5.2.1.0%°%]decane, and of fumaric acid and/or maleic
acid/anhydride. In a further preferred embodiment II,
the polyesters comprise the abovementioned starting

30 components as under I, but additionally a further acid
selected from adipic acid and phthalic acid/anhydride,
where the ratio of «,fP-unsaturated acid to the
additional acid may vary from 2:1 to 1:4. Preference is
given to ratios of approx. 1:1 to 1:2. These polyesters

35 generally have acid numbers of from 1 to 200 mg KOH/g,
preferably 1-100 mg KOH/g, more preferably 1-50 mg
KOH/g, OH numbers of from 1 to 200 mg KOH/g, preferably
1-100 mg KOH/g, more preferably 1-50 mg KOH/g, and a Tg



[5.2.1.02' 6] decane and 5, 8-bi s(hydroxynethyl)tricyclo [5.2.1.02'6]decane,
and of fumaric acid and/or maleic acid/anhydride. In a further preferred
~enbodinment 11, the polyesters conprise the abovenentioned starting 30

conponent s as Qu#ler6QQ7 but additional | y-aéfurther acid selected from
adi pic acid and phthalic acid/anhydride, where the ratio of
a, P-unsat ur at exf agkamt o-3thetoadth@I@nabrafiedaidy vargmf ~@0 2td t+&aec.

Preference is ngid/ e - #a810Se8m a 1 0 1: 2. These pol yesters 35
general ly havérl aci gﬁnurrbers 1gf frr%rr-f)lgfg%jfoodoé KOH g, preferably 1-100 ng

KOH g, nore preferably 1-50 ng KOH g, OH nunbers of from1l to 200 ny

KOH g, preferabley pbl&%&ﬂﬁ‘%%@orﬂ&h@ pt@f efrd! Virdv & 1 KQH ag A a Tg
nor e

O Z. 6007 g 6 %I f.orom - 30, tg go é ny fronﬁ 20 to +50

pref erabl y°f r AP0 o F25ESTH#R po‘—lug tHVEST dFRgCRo 3R iSRIERESSh nay
also 5 conprifsmmassndtianterand adderlvmmdﬂwuwﬂSdiEnﬁﬁ ecnethtiadizing

i nhi bitors, d/ | v rent eutL s ; Z|n agents, surface-active
subst ances, \g/% ger&gca\%élr%%rs gcsc&/%r A (%caver?@)%’lgsen cECAYEEETS i ght
stabilizers, @ddethr| ghtatieras] pho%@@@@@geraers ¢8tahisbsr opi ¢ lagént s,

ant'SK'nn'ng %@@Hﬁ%l%&ﬁ@anEﬂﬁihxﬁnt'ﬁf?&ﬁteﬁ@fgken'?goﬁggghﬁitlzers,
therm)pla](saé1 dditives dyes, pignents, flane reta nts, i nternal
ent

rel ease 1 X HTOEAS arﬁﬂ%’ftsbl oviFhg. HEEMLENGr 2988t Fhe Fefpesesss

accordi ng to tleiisteent i ofhafkeRipatedntly (SedinoSDadt NeoUSIAQk 1Rakchwi se
esterification_ of the. startl ng acids and al(ﬁohols In a one: sta%

t wo- st age pro%éfe&me PUFCHE pr € actOrH AT D t hePFRYBALI oR ?L&?se

descri bed abegentss pgridflenablapdoper dledimy aydmear targas at nosphere at
from 150 to 270C, preferably from 160 to 230C, nore preferably from 160 to

200C. The i nert gas
15 The polyesters according to the invention are prepared

by (semi)continuous or batchwise esterification of the
starting acids and alcohols in a one-stage or two-stage

procedure.

20 The process according to the invention, as described
above, is preferably operated in an inert gas
atmosphere at from 150 to 270°C, preferably from 160 to
230°C, more preferably from 160 to 200°C. The inert gas
used may be nitrogen or a noble gas, in particular

25 nitrogen. The inert gas has an oxygen content of less
than 50 ppm, in particular less than 20 ppm.

The polyester resins according to the invention are
further illustrated by the examples which follow:



used may be nitrogen or a noble gas, in particular 25 nitrogen. The inert
gas has an oxygen content of less than 50 ppm in particular |less than 20
~ppm The pol yester resins according to the invention are further
illustrated ly.zhesmxanpl es which followy, O Z 6007 - 7 Exanples Starting
conponent: dicidol mxture (claim1) in an isoneric ratio of approximtely
1:1:1 5 Exansamplesdecanedi oic acid and fumaric acid (ratio 0.6:0.4) are
reacted with gicidal_i ratio of ,1:1_05 at, 180C i .ni trogen at nosphere
until an aci r‘i’w‘urrtblerllrg oflllo%ﬁ’o?rlgen% lc%\ﬂ‘aéaﬁn Lf’ﬁﬁ’rbgrﬁ@fln%ﬂ?rg ¥OHAG are
attai ned. To itshvireeri@ ettt i hef fapmaroxcireedtialy slilitially esterified with
di ci dol over the course of one hour and then the adipic acid is added. M
= 2200 g/ nol, M4l = 5500 g/nol, glass transition tenperature 4C. 15
Exanpl e 2° A7 P4@ & and maleic acid (ratio 1:1) are reacted with dicidol

in aratio ofpckchdfediloit8QRid #hd NELMQSERA ALIBSPheEeoURt kL gan)agi.d number
of 26 ng KOH an%dan %*r#].unjgfr of 37 rrg KOH g are attained. To this 20
end, the mal évrié@caﬁ,el WG (H4GHH9Y BetRFFEEQ Fth:tdPei @bl 180&F tReacour se
of one hour aridrdiem tdtenaditphee wed Al | &n added. niiber 186024/ gl xkoMWg= 4300
g/ nol, gl ass __tyansitj.on eratu 12 ,Z. 6007 ainms: -8 1. An
unsat ur at ed, aéjr#’t)rap oég po yeggt eofé s%%sl{l%ﬁﬁpgfpyar@orﬁﬁ'asﬁqﬁji'atg?e5gllsone a,
13- unsat L at ethdb dittgr béxphirecacadidonponenti taed lone ealtestidli ecconpenent ,

dicidol over the course of one hour and then the adipic

acid is added. M, = 2200 g/mol, M, = 5500 g/mol, glass

transition temperature 4°(C.

15 Example 2
Adipic acid and maleic acid (ratio 1:1) are reacted
with dicidol in a zratio of 1:1.05 at 180°C in a
nitrogen atmosphere until an acid number of 26 mg KOH/g
and an OH number of 37 mg KOH/g are attained. To this

20 end, the maleic acid 4is initially esterified with
dicidol over the course of one hour and then the adipic
acid is added. M, = 1800 g/mol, M, = 4300 g/mol, glass

transition temperature 12°C.



wherein the al cohol conponent conprises a dicidol mxture of the isoneric
conpounds 3, 8-bis(hydroxynethyl) 10 tricyclo [5.2.1.02' 6] decane, 4, 8-bi s-
~(hydroxynethyl )tricyclo [5.2.1.02' 6] decane and 5, 8-

bi s(hydr oxymetthyd.) tali®ycl o [5. 2. 1. 02..81decane, where each isonmer nay be
present in the mxture in a proportion of from20 to 40% and the sum of
the 15 three iH&@#ss is from90 to 100% and at |east 5% of the mixture is
present in the alcohol conmponent of the polyester. 2. The unsaturated,
anor phous. polyester as clained in 20 claim1, wherein up to 10% of
further isomers of At cia®rCaRAres: EFoFEHossane brefr ghesubssadtialdivol s of

the Diels-Ader reagidrGksipipductaof cyueagpent S@h@ne @B?hﬁﬁl&ﬁ:@%%&fed 3.
The unsaturated, amarphous palyester _as clainmed in _any of the preceding
clai ns, wherein Bgﬁtcr%‘ér f@?ﬁ'lé%rrpﬁﬁéﬂt SR TUTHY | yaﬁlgrrpr‘?%%s Eﬂ&ﬁ‘&ﬂqc
and/ or aliphatic amdfirgroreyd,oal i phatic nonocarboxylic acids and/ or

di carboxylic acids ;andl.or pol ycarboxylic acids. 35 4. The unsaturated,

anor phous pol yester as clai med in any of the preceding clains, wherein
the acid conponent t¥¢nsikechehr cpyponernt icospyiskes anhgirided aidtoweal kyl

esters. O Z. 6007 oF S:ndhesupeaty al&tho s PHOYSLREKeek 8Ly AR thlalTed in
any of the preceding clains, wherein 5 6 ]
10 tricyclo {5.2.1.0°°1decane, 4,8-bis-
{hydroxymethyl) tricyclo [5.2.1.0%%decane and 5, 8-
bis (hydroxymethyl)tricyclo [5.2.1.0%°]decane,
where each isomer may be present in the mixture in
a proporticn of from 20 fo 40% and the sum of the
15 three isomers is from 50 to 100%,
and at least 5% of the mixture is present in the

alcohol component of the polyester.

2. The unsaturated, amorphous. polyester as claimed in
20 claim 1,
wherein
up to 10% of further isomers of dicidol and/or
trimeric and/or higher isomeric diols of the
Diels-Alder reaction product of cyclopentadiene

25 are present.

3. The unsaturated, amorphous polyester as claimed in

any of the preceding claims,

wherein
30 the acid component additionally comprises aromatic
and/or aliphatic and/or cycloaliphatic

monocarboxylic acids and/oxr dicarboxylic acids

and/or polycarboxylic acids.

35 4, The unsaturated, amorphous polyester as claimed in
any of the preceding claims,
wherein
the acid component consists partly or entirely of
anhydrides and/cor alkyl esters.



t he al cohol conponent conprises further linear 5 and/or branched,
al i phatic and/or cycloaliphatic and/or aromatic diols and/or polyols. 6.
~The unsaturated, anorphous polyester as clainmed in any of the preceding
~clainms, 10 whét€in @He a, p-unsat ur at e®di carboxylic acid present is
citraconic, fumari.c, itaconic, maleic and/or nesaconic acid. 15 7. The
unsat ur at ed, dror pHds Wet3lestareds ararpeduE nDOANSSERLL he rlecenichgin

clains, wherein thansa Cl;dﬁ tirdn g r ded dsh Preseiths are phthalic acid,
i sopht haI ic acid, t {e thalic acid, 1 4 20 cycl ohexanedi car boxyl ic acid,
seﬂgtff

succi ni c acid, deid, net hyI t et rahydr opht hal i c aci d,
net hyl hexahydr opht had ¢ aalmcduo:lhekaimtﬂfrﬁﬁm haddngr g, ﬂﬂd}ﬂé}ydﬁ%i@a&m ic

aci d, dode aned|0|c adip cid aic a i son acid, 2
25 et hyl hexan0| c aci df Byr 58 Inlclhte’ldfi1 a%?‘ﬁgéﬂ%ﬁf)r a‘f‘?’g%l I9¥9 qtoagéfﬁlatt%l r
anhydri des and/ or ratdidr sstertsic 8lidhe am$atwurmtBghlanor phous pol yester
as clainmed in 30 any of the preceding clains, wherein the additional

al cohol s present are ethylene glycol, 1,2- and/or 1,3-propanediol,
di ethyl ene, & pr opRHeeritlsa v i 84 e rAlmeF Hlaons cpol ¥epherhysesd admegl yicol |

1,2- and/or 1, 4-butanedolsnhdl, &e@amgfténya{m@panedl ol ,
1, 3-net herBropanedl I d 1, 5- pent anedi cycl ohexanedi rret hanol , gl ycerol,

hexanedi of; neopent r961137’(:0I trimethyl ol et hane, trinethyl ol propane and/ or
pentaerythritol. Othe 6A0B-unsaturated dicarboxylic acid present is

citraconic, fumaric, itaconic, maleic and/or

mesaconlic acid.

15 7. The unsaturated, amorphous polyester as claimed in
any of the preceding claims,
wherein

the additional acids present are phthalic acid,

isophthalic acid, terephthalic acid, 1,4-
20 cyclohexanedicarboxylic acid, succinic acid,
sebacic acid, methyltetrahydrophthalic  acid,

methylhexahydrophthalic acid, hexahydrophthalic
acid, tetrahydrophthalic acid, dodecanedioic acid,
adipic acid, azelaic acid, isononancic acid, 2-
25 ethylhexancic acid, pyromellitic acid and/or

trimellitic acid, their anhydrides and/or methyl

esters.
8. The unsaturated, amorphous polyester as claimed in
30 any of the preceding claims,
wherein

the additional alcochols present are ethylene
glycol, 1,2- and/or 1,3-propanedicl, diethylene,
dipropylene, triethylene glycol or tetraethylene
35 glycol, 1,2~ and/oxr 1,4-butanediol, 1,3~
butylethylpropanediol, 1,3-methylpropanediol, 1,5-
pentanediol, cyclohexanedimethanol, glycerol,
hexanedicl, neopentyl glycol, trimethylolethane,
trimethylolpropane and/or pentaerythritol.



-10 9. The unsaturated, anorphous polyester as clained in any of the
preceding clainms, wherein at |east 20% of the al cohol conponent consists
of 5 the isonmers of claim1l or 2. 10. The unsaturated, anorphous pol yester
~as clainmed inO.-dny &% he preceding chgins, wherein 10 at |east 50% of the
al cohol conponent consists of the isonmers of claiml or 2. 11. The
unsat ur at ed, &nnrpﬁhﬁ;%ﬁﬁ%ﬁ%ﬁ%ﬁgés Fheipeel$ npobvigsbert he pilededidng.n
clainms, 15 wherelngg kﬁa&ﬂmg éﬁeéﬂﬁbegfgygg conponent consists of the
isoners of claim1l %@ . he unsaturated, ‘amorphous pol yester as
claimed in 20 any I'teHé"precedlng cl ai s, mhereln at | east 100% of the
al cohol conponent eansiests: 0£0%t b mﬁyﬁﬁﬁifﬁorl@mﬁ@é?@ﬁ%Zcoﬁéiégs bre
unsat ur at anor S -pal yest e claimed i any of the preceding
cl ai s, mﬁgreln fﬁ%%h %%Hﬁﬁiatur ed‘a0|&’c&ﬁponent present is fumaric
acid and/or mal ei ¢ aci d/ anhydride. 30 14. The unsaturated anor phous

pol yester as glpai mgglJ %ngggﬁfgtéduaéﬁé¥éggadlg A, B¢ C@alﬁgﬁaggrther

di carboxylic acid conponent present 1s I C acl a /or I'T'c
aci d/ anhydri de. 152nYh@iufd@ praced IH&Ps pol yester as clalned in any
of the precedi ng chaisfein

10 at least 50% of the alcohol component consists of

the isomers of claim 1 or 2.

1ll. The unsaturated, amorphous polyester as claimed in
any of the preceding claims,
i5 wherein
at least 90% of the alcohol component consists of

the isomers of claim 1 or 2.

12. The unsaturated, amorphous polyester as claimed in
20 any of the preceding claims,
wherein
at least 100% of the alcohol component consists of

the isomers of claim 1 or 2.

25 13. The unsaturated, amorphous polyester as claimed in
any of the preceding claims,
wherein
the «,P-unsaturated acid component present is

fumaric acid and/or maleic acid/anhydride.

30
14. The unsaturated, amorphous polyester as claimed in
any of the preceding claims,
wherein
the further dicarboxylic acid component present is
35 adipic acid and/or phthalic acid/anhydride.

15. The unsaturated, amorphous polyester as claimed in
any of the preceding claims,

wherein



wherein O Z. 6007 -11 the al cohol conmponent is present in a nolar ratio of
from0.5:1 to 2.0:1 to the acid conponent. 16. The unsaturated, anorphous
~polyester as clainmed in 5 any of the preceding clainms, wherein the

al cohol conpoferd. ieP0dresent in a nolagrpratio of from0.8:1to 1.5:1 to
the acid conponent. 10 17. The unsaturated, anorphous polyester as clained
in any of the preddd iyt hscomperenn 1Eh@r@IS@@Itollmoanmnéar ratpoesent
inamlar ratio of M D &L b bk Lo Wi At coena.: 15 18. The
unsat ur at ed, anor phous pol yester as clainmed in any of tHhe preceding

cl ai s, V\/mch has an acid nunber of from1l to 200 ng KOH g, 20 preferably
from1l to 10016y K@Hegurpartureided, Yamd#sHBuls 6o BPe e Kk 0e149medhen
unsat ur at ed, am)rphous oI ester as..claimed in any of the preceding

clai ms, 25 which h&&¥af &?u%&ce 1S5 200 KOH g, preferably
from1l to 100 ng KGHegeimore preferably from1l to 50 ng KOH g. 30 20. The
unsat urated, amorpheus ol yest géar%org .8t Med ngs%EDé ‘?Lfn the ﬁigﬁﬁ%@%

claims, wherein assistants an ves are present.
unsat ur at ed, anor pRéusresl Yedt:dr tas lolailmee ithe @IW-dOquIThF@f{ﬁIEC-edI ng
cl ai ns,

10 17. The unsaturated, amorphous polyester as claimed in
any of the preceding claims,
wherein
the alcohol component is present in a molar ratio

of from 1.0:1 to 1.1:1 to the acid component.

15
18. The unsaturated, amorphous polyester as claimed in
any of the preceding claims,
which
has an acid number of from 1 to 200 mg KOH/g,
20 preferably from 1 to 100 mg KOH/g, particularly

from 1 to 50 mg KOH/g.

19. The unsaturated, amorphous polyester as claimed in
any of the preceding claims,
25 which
has an OH number of from 1 to 200 mg KOH/g,
preferably from 1 to 100 mg KOH/g, more preferably
from 1 to 50 mg XKOH/g.

30 20. The unsaturated, amorphous polyester as claimed in
any of the preceding claims,
wherein

assistants and additives are present.

35 21. The unsaturated, amorphous polyester as claimed in
any of the preceding claims,
wherein
assistants and additives are present which are
selected from inhibitors, water and/or solvents,




wherein assistants and additives are present which are selected from

i nhibitors, water and/or solvents, O Z 6007 -12 neutralizing agents,

_surface-active substances, oxygen scavengers and/or radical scavengers,
catal ysts, |i @&tz stefi1izers, col or blfghteners, photosensitizers,

thi xotropi c agents, antiskinning 5 agents, defoaners, antistats, thickening

agents, thernopl asteutraddizings, agywss, pi guehase-tkbaive r etdrstancss,

internal rel ease aggRigen fikkakengard/ or 50k owi-ng ra&ﬁn%él 1Q.’c%2,en§é%s’
unsat ur at ed, anor phous pol yester as clainmed in any of the preceding
claims, wherein tK&tAETR: coABbfenttebhsizessSof 1R adr igieesfers.he

di ci dol mi xture of phHAidEerkiaiiteks anth {xoerdsidSagehtdsaneheri g1BIeiiG

aci d/ anhydgi de are pregrﬁe?nt i,n.a__dial/acid, rgt{éo of f,rq{m 0.9:1to 1.1:1.
23. The undat urat edS A6 phoGE BBy 8t P2 RS tH & ne TR T 28136 -

wher ei n adi pi ¢ aci dhaxiogrl aettiltal iaddici Venhy ddy e, ar pigaddicti, ondllame
present as the aci in. hO O - uns ed t ddi tional
acid of from3:1 %g%% , %St;}’te’f_erégltﬁgﬁrg%m fgif?%g?[: 2.aaéze§{§é4'. Af:)irl(;iceersss for
preparing unsat ur at@@/ camdlishomy ausiniest ers substantially conprising at

| east one a, P-unsaturated dicarboxylic acid conponent and al cohol

conponent_, 30 _wherein the al cohol_conponent conprises a dicidol mxture
10 22. The unsaturated, amorphous polvester as claimed in

any of the preceding claims,

wherein

the alcohol component consists of at least 90% of

the dicidol mixture of claims 1 and 2, and fumaric
i5 acid and/or maleic acid/anhydride are present in a

diol/acid ratio of from 0.9:1 to 1.1:1.

23. The unsaturated, amorphous polyester as claimed in

claim 22,

20 wherein
adipic acid and/or phthalic acid/anhydride are
additionally present as the acid component in a
ratio of «,P-unsaturated to additional acid of
from 3:1 to 1:4, preferably from 1:1 to 1:2.

25

24. A process for preparing unsaturated, amorphous

polyesters substantially comprising at least one
o, f-unsaturated dicarboxylic acid component and
alcohcl component,

30 wherein ,
the alcohol component comprises a dicidol mixture
of the isomericg compounds 3,8-
bis (hydroxymethyl)tricyclo [5.2.1.0%°%]decane, 4,8-
bis{hydroxymethyl)tricyclo [5.2.1.0%%]decane and

35 5,8-bis (hydroxymethyl)tricyclo [5.2.1.0%%]decane,
each isomer may be present in the mixture in a
proportion of from 20 to 40% and the sum of the

three isomers is from %0 to 100%,



of the isoneric conmpounds 3, 8- bis(hydroxynmethyl)tricyclo
[5.2:1.02' 6] decane, 4,8- bis(hydroxynethyl)tricyclo [5.2.1. .1.02, 6ldecane
~and 35 5, 8-bi s(hydroxynethyl)tricyclo %5.2.1.02'6]decane, each i sonmer nmay

be present inO-He ®%ure in a propoteion of from20 to 40% and the sum of
the three isonmers is from90 to 100% O Z. 6007 -13 and at |east 5% of the
mxture is present @§ tHe 1lapebhof ednpdrenmisturfe igolyestart; by tbacting

the starting conmpoRgrRichcat campicRERer alsure o d@&@@t%éo to 270C, preferably
from 5 160 to 230§y nor e gre erabI%%fron11 0, fo 200C. 25. The process as

claimed in-claim2 WhEREEMPhe Fe%ict iYEing f e QBPINEHIF | n&tt gas 10
at nosphere. 26. Theeppecessras ofl ain®d iLpoCkal PMAPOr Rhefeigl e Arbhe

Clai med oAt | oasttaneoor i G oTE S 2 S A 1B &AL o
conponents of clainms 1 to 23 are used.
25. The process as claimed in claim 24,
wherein
the reaction is effected 1in an inert gas

10 atmosphere.

26. The process as claimed in claim 24 or 25,
wherein
the inert gas has an oxygen content of less than
15 50 ppm.

27. The process as claimed in at least one of claims
24 to 26,
wherein

20 starting components of claims 1 to 23 are used.




