O Z. 6007 - 1 Unsaturated, anorphous pol yesters_based on -Qg-figlegterﬂb‘étﬂﬁbﬁ
| sorers The invention relates to unsaturated, anorphous 5 polyeSters based
on certain dicidol isomers and acids. Unsaturated polyester resins (UP
resins) are well known. They are prepared by condensing saturated and
unsat urated di cargox%gjti{; acids or their anhydrides wth 10 diols. Their
properties depend SubStantially on the _tglpé and ratio of the starting

materials. The BRakehsSada,! NenReLKARL! Z ouhl e.bonds used are , usual ly
a, (3-unsat ur at g, acl a5 rrmarT Ly umécié@%%é}e £ PRESE. O or
fumaric acid; uBSSEERhIAPUEES s are of minor inportance. The higher the
content of double bonds, i.e. the smaller the separation of the double

bonds in the chgpp mylgeubes, t e reactive _the poJyester resin. It
pol ymeri zes Vegz E%Si dl'y ngt?l Z%il%ggs,eecc?e_vdl%’f)%ﬁa%é’hea‘ﬁ’m%’ﬁ‘d‘%%‘t ensi ve
contraction >t i’f[ 1 PRPFACPB ST tkded ddrddohetedreans apdnpaldsi vel y
brittle end product. For this reason, the reactive double bonds in the

pol yester nol eq di . - condensi,ng_saturated aliphatic or
25 aronatic di cg%%b%ﬁtgdgckgg.?gsl’%%alc%o 10I° ¢ %}onﬁﬁﬁ‘mhs&?%r ell
strai ght - chai n SH¥br afeReda8foPEePFred bidias sigp reediuratpgesndi ffer

not only in themnszonpatedt sivaebotel iy epAde bhefhbut hsRIHudNGkati o  of
saturated t1¢ u at [ Lch _determ nes the 30Q.crosslinking density
in the pol j'(rzr]er %liq%n, %gﬁg?d%rogg%g?gc%&eeﬁgat?%?F,q:ﬁn. é‘.algﬁe Tl é?Pgrrass,
the acid nunber*YRfh@¥h&atirnehifdie stastipgemaygmiaifs.end groups in the

chai n nol ecul es, the nononer content and the type of additives (U Il mnn's

Encycl opedi a ofrdndustidal of the polymerizable double bonds used are
usually a,P-unsaturated acids, primarily '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 crogslinked and therefore
comparatively brittle end product. For this reascn, 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. 217££, 1992).

UP resins based on dicidol as the diol component are
known, for example, from = DE 924 889, DE 953 117,
DE 22 45 110, DE 27 21 989, EP 114 208, EP 934 988.




35 Chem stry, VOL A21, p. 217ff, 1992). UP resjins based on di<i
di-ol- conponent are known, for exanple, from DE 924 889, DE 9§§% Eﬁﬁ%ﬁgg
45 110, DE 27 21 989, EP 114 208, EP 934 988. 3 7 Septenber--2006. O Z
6007 - 2 It is an object of the present invention to provide novel
unsat ur at ed andoagorggﬁys pol yester resing from the nultiplicity of
possibilities and“diversity of the 5 priof art which are also readily

sol ubl e without cloudiness in many solvents and are transparent as

solids. This object is achieved as will be illustrated henceforth. 10 The
knvention provi d&s ifhsaR uPREEAt &SforPifousresrity ebtesntisubstanpiralige .
conpri si nlg a';] : eastlonasgenrytéd®r éﬁduﬁ&akyﬁ@ifdpﬁiféémykégiﬁsci grGRMponent
and one al coho . rel t.ne.al cohol. conmponent conprises a
di ci dol mi xt retgt8 nﬁﬁgguﬂ%ﬁr‘é’%}g %o%%%%&jéﬂé%?ﬁi %{‘ﬁygFg%ﬁb@ﬁy?ﬁt Bevclo
[5.2.1.02 6]§e08ﬁé?r4,%¥’bi S oy Ret RYEPt rieddily  B9lble02ywbldecane and
5, 8- bi s( hydr oxymdohgingss cyal omagp. 2oltel2s Q2K Qgéarlﬁ{;arf%a%ﬁ{:e &ach q
i somer may be p [ e Ju xture in.a r,Oparti. .tom 20 to_ 40% an
the sum of the gﬁ%@é' ig%%r%ﬂqégtf rlgsmag%‘lteg%?o@‘% Wéﬁg g? Féggftﬁ%?ﬂ t he
mixture is presBfCeFPEHEe al cohol conponent of the polyester. 25 The
I-nvention al so provides a process for preparing unsaturated, anorphous

pol yesters gybsypati alilyention provides unsaturated, amorphous
polyesters substantially comprising at least one o, B-
unsaturated dicarboxylic acid component and one 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 §,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 d,B—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%,




conprising at |east one a,(3-unsaturated dicarboxylic acid
:ontran?al cohgl conponent, 30 wherein the al cohOI""""E'Eiﬁ%ohéntcb'@??ggg?%ﬂhf'gﬁggﬁ

m xture of the isoneric conpounds 3, 8-bis(hydroxynethyl)tricyclo
[5.2.1.02, 6] decane, 4, 8-bi s(hydroxynethyl)tricyclo [5.2.1. 02, 6]decane and
5,-8~bi s(hydroxynethyl )tricyclo 35 [5.2 . 1.02, 6ldecane, each isomer may

be present in th&-nPRPdre in a proportidn~of from20 to 40% and the sum of
the three isomers is from90 to 100% 7 Septenber 2006 O Z. 6007 - 3 and

at |east 5% of HFfe A xti§R&L Shr #fenths nminsural dshobresemonént e t he

pol yester, by rdachbhgecérimmorstrar bifnghe oppBRIHes-,at a tenperature of from

150 to 270C, pigf j.nert._ga at mosphere, where the inert gas
has an oxygen gn?%%{%y%d{ ntflgegsé'{%%ngoé%m T nge)S lf_%sgt GFRPETE % ridthous
pol yest er resi n&%%ccdPli n§° t d7PRE: | nRERERIRPIAF e Iobt ddmedin®rty eastsi ng t he

al cohol 105 compunspliens t hwitdiee athel DOIRONEAH . hf CAH dbRghdD Edgddpvention,

the al cohol coppongnt %.}%qp 50l di cidol m xture of the Isoneric conpounds
3,8- bis( hydroxymatﬁyl tri cyc?’gﬁ[ 5.2.1.02, 6] decane, 4,8 15

bi s(hydroxynmethyl )tricyclo [5.2.1.02, 6] decane and 5, 8-

bi s( hydr oxynet fié) tuniseyakatédd, Zaﬂ;oﬁﬂuﬁisdeﬁmsﬁlg}er@esi@@cha&mglgmy be

present in they.gi xjUre., : ol ridon. of  from 20 to 40% and the” sum of

the three _jsoners is P?grﬁ?JQ%’Pt%P%pé]b)?%ﬁee EPAbt SFITSI% g8 FLEEH9F 20 and
at |east 5% of CPHROBABY diéhi hprasichtcompongat - al cohol conponent of the

pol yester. The isoner content
According to the invention, the alcohol component used
is a dicidol mixture of the isomeric compounds 3,8-

bis {(hydroxymethyl) tricyclo {5.2.1.0%%!decane, 4,8-
15  bis(hydroxymethyl)tricyclo [5.2.1.0%%]decane and 5,8-
bis (hydroxymethyl)tricyclo [5.2.1.0%%)decane, where

each 1isomer 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
aleohol component of the polyester. The isomer content
of the dicidel mixture may be determined cualitatively
and gquantitatively, 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 S-pogition are
equally suitable but, owing toc the mirror symmetry of
the abovementioned isomers, like the cis- and trans-
isomers, cannot be differentiated under normai,
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 component
preferably consists of 20%, of 50%, preferably of 90%,
more preferably of 100%, of dicidol mixture which more
preferably comprises from 95 to 100% of the

abovementioned three isomeric compounds.




of the dicidol mxture may be determ ned qualitatively and q éﬁg; ﬁbﬁﬁ
for -exanple by GC analysis, or quantitatively by separating 39
preparative GC 25 or HPLC and subsequent NWR spectroscopy. All
corresﬁonding i somers of dicidol in the 9-position are equally sui tabl e
but, owng to tBe néé&g symmetry of the abovenentioned isonmers, |ike the
cis- and trans- i &0 cannot be diff&réntiated under normal , 30
practical conditions. The dicidol mxture nay further conprise up to 10% of
further isomers_of dicidol and/or trinmeric and/or higher isoneric diols of

the Diels-Al der FRealtifidht 93 pFedukhe ofdigidadpentiztuane. The ahtobldl
conmponent prefepmbbyembnmaﬁtSOmﬁriEE%fdﬁtHﬁyﬁlﬂ@bﬁke%ﬁQVMrOErQQdﬁed”Dre

preferably of 19 [ nor e refera y C rises
from95 to %0% g{ﬁhgélgagiéggérremc %gé%l%ag% G s r| o Toritur 8:@15 7
Sept enber - PF ORTIYOE . | r?%dlatqddﬁlpéaﬂheaéw@h@m mls@ilr eard he

alg?hol cFnpfnpnef$mab1%?3ﬁhyienéugnﬁeélJlnﬁzu éﬁ%ﬂay'lb@agggﬁgmedfgl phatic
and/ or cycl oal i an tic di or
A b’f%f A%t@l% ﬁq hyl efid® P?@g?ge 1, 291%?%

addi tional alco used are era
1, 3- pr opanedi ol **4f XﬂenedﬁéEHQFeﬁé Eﬁyﬁ%ﬁthxﬁﬁﬂeoaﬁweqé,gly&ﬂland/or
trlethylene gl ytoi-lortaretdiaat hyl ene, gLyﬁxyleghyaprgFgﬁgaloﬂ,4 butgangdi ol ,

1, 3- butyleqhylgﬁggﬁnﬁg; 10 et hyl propanedi o entanedlol
cycl ohexanedi net hanol, angé%g} hexanedi ol neopent&k Bgﬁ tgpediol,

trlnethylolethéﬁg:QﬁﬁﬁﬁgﬁﬂﬁmﬁFb?%%hnegéﬁﬁ¢%ﬁlrpbﬁ%@@¢QQdﬁltm¢opdﬁbﬂme
starting acid cmlporient fuieeehiloDetierdinsaitin@i8¢lolpropane and/or

pentaerythritol.

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 unsaturated polyester resins preferably
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, l,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 ethylhexanoic 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.




‘anor phous pol yester resins according to the inventign__ conpri
one-a, O-unsaturated dicarboxylic acid. The unsat ur at ed polyéisépﬁ%g§8ﬁ2bos

preferably conprise citraconic acid, fumaric acid, itaconic acid, 20
mal ei c ‘aci d and/ or mesaconic acid. In addition, aromati ¢ and/ or al i phatic
andtfor - cycloallphatlc nmonocar boxyl i ¢ aci ds and/ or di carboxylic acids
and/ or polycarﬁb%& PEOAci ds nay al so be present, for exanple phthalic
aci d, |sophthaH§c acid, .25 t h QS|IC acid, 1, 4-cycl ohexanedi carboxylic

acid, succini ¢cPadFge §%ba5?% ol CORDPRERT ah SR faliPcd Beier
nethylhexahydrépﬁﬂhakﬁb fredrd, Ohexhhydr ¢plit:-Aal tice thei deitetcoabpdenpht hal i ¢

acid, dodecane@r@@@%}gy‘}l QroﬁCI(ﬂ g.adig ciagid, agzgl qle%c@gbg d)foﬂ? anoi c
acid, 2 30 ethé: ﬁa?0|c acid, pyronellitic acjd and/or fri tic acid.

Preference is o THEPREPE BT PREXSRYRHBphefssi Pkage, in a

t et r ahydr opht hailerackdtid, 4£f cyirlophetafetli caw bokyil :ilc acldthad|@¢ﬁdacid
and/or azel ai geggbHens8d The acid conponent may partly or entirely consi st
of anhydrides and/or al kyl esters, preferably nethyl esters. 7 Septenber
2006 'O Z 6007 - 5 1In general, the al cohol component is present in a

mol ar ratio offher ems@tErated, 2athrphowst belyesdecsnposerding prefeiabl y from

Cakes place.i g eirmlar tol i o 1o, o lbﬁr@@n%‘“ P Fo PASE G0 Y
conponent . K@ﬁzgturgfg S0t ph po}yeg?er% %Dr dfPiy 90 tHREe

preferably from 1l to 50 mg KOH/g, and 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 KOH/g.

15 The Ty 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°C.

20 1In 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%%]decane, 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 q,pB-unsaturated a&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 XOH/g, more preferably 1-50 mg
KQH/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




invention may have an acid nunber of from1l to 200 ng 10 K fera
from1l to 100 ng KOH g, nore preferably from1l to 50 gy Kmajggﬁgérgp?%bg%g

nunber of from1l 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 unsaturated, anorphous
pol yesters acc gl ng 5 the invention varies from-30 to +80C, preferably
from-20 to +50 %greferably from?= 16 to +40C. 20 In one preferred

enbodi ment |, SPTa:toEH atﬁ{j X%t,grs era fl nﬂfﬁaoc rOdltg g%%)éle
of I east

i'nvention conSISt o)
preferably 95%?°ﬁ6r%¥?ﬁ%ﬁ%9¥§bﬁVOTOﬁ %ﬁ ﬂﬂﬂ?cd|0|dol mxture of. the
i'someri c conpounds 3, 8-bi s- (hydroxynethyl)trlcyclo 25 [5 2.1.02' 6] decane,

4, 8- bi s(hydr oxy h 0 ecane _an

5, 8- bi s( hydr oxyﬁrrg%hyg}%lyre:sg%% %%% ]11%2@% d:ecanénv%lh'iilo(fi‘ Pa¥ardtsaci d
and/ or mal ei SE‘?‘B?’a?ﬁ]yB??H%taﬂ?ﬁ ashgr taﬁé#twé$ emhégherdysdi sehectdd the :
pol yesters conpfise timmishewespntiadeed siddd ngoﬁ@erﬁ%moﬂéﬁh?aﬁ:?zﬂ{bder 1
but additi onal Igg%{éjrt @%Efgg%dac eI gcte S&gom adi pic acid and phthalic

aci d/ anhydri de r'e the ra a, C3-0near Tt at SEYEEHd EO3YHRIeTs

addi tional aci dBR¥PTary FaHeA2: 1 técqvmgemef er ewesalgstygi ven tightati os of

approx. 1:1 to dtébilbhase,pol yesbers Bbigenelaldy h%&%tégéﬂsi‘wﬁ&@ of from

1 to 200 | 100 f
o o2 T O By Al 0O D R € A e 1
nore pref er abl y2REST-aHF - Kdlwkealnaga aﬁgn?SSeﬁgé eplm QI tBBGT - of

from-30 to +80dyesr efeirgatehny sf r OFLaRd tetthAants)Or enpeefLr ablan Jaem - 10 to

+40C. agents, fillers and/or blowing agents are.

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:




The pol yesters according to the invention may also__5 conpris L.skan
and-gddytives whi ch aregselected fron1inhib¥tors, materngnd/§§%§®%®§ﬁf?§oe '
neutralizing agents, surface-active substances, oxygen scavengers and/or
radi cal” scavengers, catalysts, light stabilizers, color brighteners,
photosensitizers, 10 thixotropic agents, antiskinning agents, defoaners,
antistats, thiékéniﬁaoagents, t hernopl as¥ic additives, dyes, pignents,
flame retardanF&hm%gggrnal rel ease agents, fillers and/or bl ow ng agents
are. 15 The pogyes ers according to the invention are prepared by (sem)
continuous or B&BEhwige compenphtcatdiondol triectustar tdlegracids iandaal cohol s

in a one-stageigbmbWoc StAGD ¥ ApBEYL B The 1pROCess according to the
i nvention, as described above, 1s preferably operated in an inert gas

at nosphere at from 150 to 270C, preferably from 160 to 230C, nore
preferably ?rof#a®pleol 200C. The inert gas used may be nitrogen or a noble

gas, 1n particubabedBedidiouena Tha EQRLELJA% AR AR 0X IR CPNLEnt of | ess
than 50 ppm in Qagtécul rﬁ%$§% ﬁhan 20 %gn1 f%e pol yester resins according
to the inventioh are T 1Pt ustrat Be1) the dxArpResiPTEHT & | ow:
----- 7 Sept enBeFro@a® atdiisrhede7unt ¥Vl arbxanipl esmrb8rabfi By e gyt :
di ci dol m xtur ankckal birlhuhBedNos! SOTRE| Rok Py 8:01 2PRRNGR TSk 111 S

o 0.6:0.

Exanpl e 1d£¢degggedi9k§ gcid and fugarlc acid, (rati 0. are’” reacted
wi th dicido in.afréilo FEE4e 083 18DC P RtaaLhy t (RFferidiads pdhe unti |
an aci d nunber de¢igddl myaegOiyhg course of one hour and then the adipic

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

transition temperature 4°cC.

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

20 end, the maleic acid is 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.



‘and an OH nunber of 34 ng KOH/ g are attained. To this 10 end,. o806
acidis initially esterified with dicidol over the course of7§%§{%%§§;2§86

then the adipic acid is added. Wn = 2200 g/nmol, Mw = 5500 g/nol, gl ass
transition tenperature 4C. 15 Exanple 2 Adipic acid and naleic acid (ratio
1+1) are reactedl z wighf;dicidol in aragtio of 1:1.05 at 180Cin a nitrogen

at nosphere until an acid nunber of 26 ng KOH g and an OH nunber of 37 ny

KOH g are attaigiedmstoainBh8e20 end, the maleic acid is initially esterified

with  dicidol over the course of one hour and then the adipic acidis

added. M = 1800 g/nol, Mwv = 4300 g/nol, glass transition tenperature 12C.
...... A .Sephentesagofsted) ZanGAfbus dldicsmerAneagedsing Agt

u__nsét ur at ed, anor phougspol ygst er aqgn{;ﬁéé&ﬁ}gﬁ_@d I Qi‘éér}?&?yl c( 3-ungat ur at ed
d: caLbloxyI ig amfl %ﬁ%ﬁ? %gtent g?lﬁog?ﬁ?a‘;’l{%ﬁ Cg)lmg%%ré?l%ne_nt, erern thed

al cohol conponent c 0 r e i soneric compounds

3, 8- bi s(hydr oxynet hyhgxeiricycl o[ 5. 2. 1. 02, 6] decane, 4, 8-bi s(hydroxynet hyl)

10 tricycl o[ 5. 2. 1. 02p6] decans aBGmSortsd Stompri e ;
(hydroxynethyl ) tri C%E %}5. 2.1.02, decane,ompv\rﬁgreg _gac lcf'sdgzrlmfnnr%ur%e
present in the nixtBfe ™R *EPFop6r CPBROBRS r dnf 20 % GAbwarethnd) sum of

the three isoners Esiéyoin 00 2.d.000%eddmand4as-beadydYrohetheld xture is
present iniphe al ceholyeniponent gof; jhe, pol yester,, 2. The wngafur at ed,
anor phous pol yester as clained in . 26 !

(hydroxymethyl) tricycle[5.2.1.0% ]1decane,

where each isomer may be present in the mixture in

& proportion of from 20 to 40% and the sum of the

. three isomers is from 90 to 100%,
15 and at least 5% of the mixture is present in the
alcohol component of the polyester.

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

25
3. The unsaturated, amorphous polyester as claimed in
any of the preceding claims,
wherein
the acid component additionally comprises aromatic
30 and/or aliphatic and/or cycloaliphatic
monocarboxylic acids and/or dicarboxylic acids
and/or polycarboxylic acids.
4, The unsaturated, amorphous polyester as claimed in
35 any of the preceding claims,
wherein

the acid component consists partly or entirely of
anhydrides and/or alkyl esters.



claim1, 20 wherein up to 10% of further isonmers of dicidol agd{or, .. ., _
trimeric and/or higher isoneric diols of the Diels-Al der reagﬁm%@t%' '
of cycl opentadiene are present. 25 3. The unsaturated, anorphous pol yester
as claimed in any of the preceding clains, wherein the acid conmponent
additionally c [ aromatic 30 and/or aliphatic and/or cycloaliphatic
nmonocar boxyl i ¢ aci'ds and/ or dicarboxyli’c acids and/or polycarboxylic

acids. 4. The upsat t u ster as clained in, 35 any of the
precedi ng cl ai Lr?; mh%%e?ﬂsa?ﬁ%%ﬁ’ds_ag% ﬁléﬁtp%g%%?%ﬁrs aﬁarctllaj}m8g Ehtirely

of anhydrides and/ Gf¥aPkyFhrestacsdinasebaimpper - 2006 O Z. 6007 -9 5. The
unsat ur at ed, anor phebsrpthyester as clained in any of the preceding

cl aims, wherein




