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[0003] The present invention is directed to a copolymer produced from

reacting a glycidyl ester and/or ether with a polyol comprising a functionality of at
least 2 wherein at least 50% by weight of the copolymer comprises a minimum of
3n+X repeating units, wherein n is a monomer unit and X ié a monomer unit and/or
other reactant.

[0004] The present invention is also directed to process for preparing a
copolymer comprising reacting in a molar ratio of at least 3:1, a glycidyl ester and/or
ether with a polyol having a functionality of at least 2 to form a copolymer wherein at



wherein n is a nononer unit and X is a nononmer unit
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[00011] The copolymers produced by way of the reaction recited above have a
molecular weight distribution, defined as the ratio of the weight average molecular
weight, Mw, to the number average molecular weight, Mn, that is greater than 1.10.
The molecular weight distribution is dependent on the properties and functionality of



the polyol used in the reaction. The followi ng Table 1
illustrates the relationship between the nolar ratios
wohopmewek to gl ycidyl ester and the resultant PCT/US2006/043980

nol ecul ar wei ght distribution (Mv M) of the

copol yner. TABLE 1 Mol es of Polyol (s) Functionality

Mol es of Aycidyl Mv v\n MV WMn  pol yol Ester NPG 2 1 3
1174 882 1.33 NPG 2 1 4 1372 1036 1.32 2-Et-1,3-HD 2

13 1132 817 1.39 2-Et-1,3-HD 2 1 4 1,4-CHDM 2 1 3

13\()%)7(%(?% u%egﬁ}h%zréaWT%e]foﬁovHHQﬁ?g ezggl %h'%lz ?hﬁ/ﬁg?zgloﬂshlp

Qemge@ he fojaryatiegpipolyo] toyglygidyl esterang thg resultant molecular weight
Peistribeitigh iwWiah) df the ofhaer ythritol 4 1 4 1373 1140

1.20 1,4-CHDM TWMP 2.5 1 3 1273 721 1.77

2-Et-1,3-HOTMP 2.5 1 3 1166 828 1.41 Boltorn H20 16

0.18 2.8 Boltorn H20 16 0.2 PABLBY40 1277 2. 30

66612+ Fabte+—abeve—detaiHs—a FIW* rend.of
the foregoing|reaction thajeiddlgs 95 € Phe
f unPoilynid)i t y | Functienalityylol and/ of t Géycgaat E‘thAhj Mn | Mw/Mn
molar ratio of gyci dyl estRelyeb pol ygl t he | hi gher
the nolecul ar |wej ght di stiri bution B; Ol yolls shown
in THBGe 1 ane speRific jpolybls that reay bejuded|is82 | 1.33
the pRag 1 ce of the Tnventtomandare—getted gt
illustrative purposes anljy & her | pol yol s arJ 137211036 1.32
salrBr PPt heé featdres det fbrth| above are|dn8a| 817 | 1.39
coptEePpBai@d. |[O00LZ] I n [one gnbogiment, of —the—prgsent
i i copolyner lhas a M| of at |east
50057 #TPM n ot her 2mbodi|ment’s, the copol yret 18&% | al&0 | 1.62
havg4sCHPpNr oxyl 32 1 4
Unoxol 3,4-diol 2 1
Unoxol 3,4-diol 2 1 4
TMP 3 1 3 1146 | 938 1.22
TMP 3 1 4
THEIC . 3 1 3
THEIC 3 1 4 1436 | 1023 1.40
Pentaerythritol 4 1 3
Pentaerythritol 4 1 4 1373 | 1140 1.20
1,4-CHDM/TMP 2.5 1 3 1273 | 721 1.77
2-Et-1,3-HD/TMP 2.5 1 3 1166 | 828 1.41
Boltorn H20 16 0.18 2.8
Boltorn H20 16 0.2 24 2940 | 1277 | 2.30
[o0012] Table 1 above details a particular trend of the foregoing reaction that

the greater the functionality of the polyol and/or the greater the molar ratio of gycidyl
ester to polyol, the higher the molecular weight distribution. The polyols shown in
Table 1 are specific polyols that may be used in the practice of the invention and are
cited for illustrative purposes only. Other polyols are satisfying the features set forth
above are also contemplated.

[00013] In one embodiment of the present invention, the copolymer has a M,
of at least 500g/mol. In other embodiments, the copolymer may also have a hydroxyl
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[00019] In one embodiment, the coating composition comprises two
components.- Component one includes the copolymer of the present invention and
may include any additional component having reactive groups as described above.
The second component may include the curing agent. The curing agent in a two
component system need not be blocked. The two components are mixed just prior to

application of the coating. A catalyst can be added to either the first or second
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g?éé\‘ E&‘?E‘t @®Sword "about", even if the term

ﬂmez:ﬂ ot expsesst We@maﬁﬂess%tﬁeﬁwfuﬁ@gjr%ly é@w%g%ﬁ RGmbers

[ C ran subsu

S8 b R L0 S DS S AT e
FB'ief%S@QrHYI the work"ghest’t eyarsif the tetre dops esieNpredsiieatpean Any
aﬁlﬁn&@cﬁ# Férﬁ%chltéé hefein & Mﬁa‘n@)éb t& oﬁ%ﬂde%%/HB rraﬁé%eéub%[]?ﬁd therein.

wever m Xt ures
P G SrabrasES G AnGR Vet CETapEIg dhe reastants in the

present invention are described as “a” glycidyl ester and/or ether and “a” polyol,
however, mixtures of glycidyl ester with glycidyl ether as well as mixtures of polyols is
also contemplated. Furthermore, as used herein, the term “polymer” is meant to

refer to prepolymers, oligomers and both homopolymers and copolymers; the prefix
“poly” refers to two or more.



al so contenpl ated. Furthernore, as used herein, the
term"polynmer” is neant to refer to prepol yners,
wohkogmaeiss and bot h honopol ymers and copol ynmer BCTUS2006/043980
prefix "poly" refers to two or nore. 6 WD 2007/ 061664
PCT/ US2006/ 043980 EXAMPLES [ 00024] The foll owi ng
exanples are intended to illustrate the invention, and
shoul d not be construed as limting the invention in
any way. [00025] Exanples 1-18 that follow illustrate
various glycidyl-polyol re oducts. In the
foll ow ng Exanpl es, the Gngggggk%gé obt ai ned by
ah9P3Ai ng th@e f@'wgaexamalem%mt@dqdltpaheea@aaé irGleGtion, and

vu;ﬁdmleanétaiera@dsltmed Iaaqiﬁmlr@%s%wm.oﬁ 'ﬂf ?n was a PL
aval | abl e Trom Waters

ed E co
L T o BRI B8 That ol Tustie varousaly i@l poiel reaction
Npriotiocts, IMvheDbIGVing ExanipRSs, wepsmbté Was @khED BEandiPEng the

J My h nbe
A T S TR T
cuae # Bt &kl byixedl Bicdiumg ¢dremisieidlly a\:hEablMﬁomTV\Qt@ﬁO@bratlon

Cﬁé\ﬁhéjs FiM&Haf 619:%3 ctﬂkkﬁh sifeSs i Nﬁ#&}’@ Iy l@% n,g?% %?ﬂé was used to

I‘O ertl es e renmal nin
cﬁéﬁteumla% ¢hq weightavssage melaralar wmmméw andt the nGRGed average

h‘ﬂ&le@ﬁl@lﬁ \A@fﬁhtt ved. T@Wl@pés&mgg @ilcﬁafe%gé} t!ln‘?iﬂmé%ﬁé 'fas)lw by the

th
Tty BBEohll Sat e ol pon 1 pupelicg far g 8y The
reropertiey forghg carhainifidE>antpi¢Swas carliRgd ipAmPsRAe FharRr, however,
(tﬁé%ﬁé'%é{ao d&tlrﬂg-dLChem cal s) and 0.828 g stannous

oct oat e and 300C. The reacti on exot her med
to 141 oC. The reaction tenperature was raised to

1500C and the contents wer until the epoxy
e[gw val ent wei ght was reat B |reeP13 000. [00027] The

QA8 ant pAd SE@P”H@QSQ@%'W veitn stiveer ghermdcosBle0 6hdemser and
f
tritfegen g lag chu@%-d\wlﬁ\cf—tﬁ i % (300 fded Pé&é‘eg}ﬁ@lﬁ@ﬁ"’z@vz 930

%ﬁlglg{sbgﬁ&?a% EQQP%; Qs OX ipn §E)/%|;Iglfem§h@@a[§aggd $28tchstgnnous
cmbaAty med heBteaidto NBbeCLIT [ ré%tn@ﬂﬂbx%éfr@é’d tolf35C! - /b reaction
]téﬁy%egatér% wgszr%‘?se%ﬁo 31%00&%%31 the cor%tentss were st|wgd ugt?l%hg eggxy
equivalent weight was greater than 13,000.

[00027] The resultant product had an epoxy equivalent of 58,000, a timed
bubble tube viscosity of 61.8 sec, an APHA color of 50 — 60, a hydroxyl value of
192.6 mg KOH/g The following are the results of the GPC data for this copolymer:

Peak Molecular Weight % Area
1631 7.34
1469 9.38
1252 18.34
1027 2592
804 27.73
559 8.78
461 1.29
348 0.69
185 0.53




461 1.29 348 0.69 185 0.53 7 WD 2007/061664

PCT/ US2006/ 043980 [00028] The copol ynmer had a wei ght
waverrageenol ecul ar wei ght (My) of 1174, a nunBer/US2006/043980

aver age nol ecul ar wei ght (M) of 882 and

pol ydi spersity of 1.3 in THF. Exanple 2 [00029] A

reacti on vessel equipped with stirrer, thernocouple,

condenser and nitrogen inlet was charged with 52.0 g

(0.5 nol e) neopentyl glycol, 479.4 g (2 nol es)

CARDURA E10OP and 0.531 g stannous octoate and heated

to 1300C. The reaction exotherned to 1440C. The

r ©48281on t enfhercarglvanardedraaveight averag®udlamthriweght (Mw) of 1174,

Contatis et easts U e SRS SOUNKLER, of 1. T

product had an epoxy equival ent of 223,600, a tined
bubbl e tube viscosity of 89gga 2an APHA col or of 50

- a hydroxyl . value of 15570 ng KOH g; had a peak

n@?g’cﬁll ar vl @%‘F“‘Eﬂ "GEFEE‘?Q%F’M ‘ﬁﬂ?ng*érw b H‘gfémg ﬁﬁqllai&%&@ndenser and

\fﬁilrggen intdt vis7éhargeduitly ez.foag/w.agﬁ;|é§${ﬁe>@@h@r gl\pl&blggﬁgﬁb (2 moles)
n

GARTURARIGEGRRS53L b kidtnofis BoloRte dpd hefd 14 o900, The reaction

t Bxatheromneioe 4406n ddhesienctiondempetatoganas rdisdd tetb00C and the

C : : .

2&2?%&? “)iér% s fibed ?g‘f ,gpéé??g. E{su%'e"(t Pl as reiRRISGRA! 3:000.

E&’Gfb"“ind 0. 788 rgsyienh REGYCRadAN ePafYEaviMae of 823,800.@ timed

Thubbie atiel vistosktp bhe9.68dc! 4h ABAAGoIoHHE 50e3%! b Mdroxyl value of 155.é
d the-conténts were

t U s raised to 1500

FERa, bl el MR QPO A ip e Rrage Stieruiar weigh
t 93721 8 nooOher EOOEAE IMAlbaulareszidhtaoft1 0B6 @ed Polydagersity of 1.3 in
epQgy equival ent of 25,873, a timed bubble tube

viscosity of 38.8 sec, an APHA color of 50 - 60, a

hydr oxyl value of 152.4 ng KOH g; had a peak

mol ecul ar wei ght of 835, a peifhfe Average nol ecul ar
aver ag | ecul ar wei ght of

' f 1132, . nmb
\é@b&gid 8 ol JEa t&e}g\{r]q%?e&!quppgdithhﬁlli:r_er,gj@gmq;@ugple, condenser and
[0DOGS] infet meaathaayedAsits €31.8 @L(bmdlew@t&h$11i,3h§kanediol, 647.6 g
E(%Zi: :gg%%%&'ﬁfmﬂ@gﬁ@ﬁ%pg&ﬂ%g g')sttén%%ﬁg octbaté atd heated to 1300C.
2The 1epctian exatbherarrsiiosl390T6 Thé rgactich. tBmpetatae VEARRIERA to 1500C
BifdRnarennide ék%%ﬁthg%%gg%gq QiUQIeHF\%igﬁto s 4R20F than

The éeactl on exotherned to 1 he reacti

t et Q'at ure was raised to 1_50oC and t he contents were

q00032pd unt The réstiitapiOBdes thiad AnPoxPRGONEIEWRST 25,883, @ltimed

ttnl%%le tube viscosity of 38.8 sec, an APHA color of 50 - 60, a hydroxyl value of 152.4
mg KOH/g; ; had a peak molecular weight of 835, a weight average molecular weight

of 1132, a number average molecular weight of 817 and polydispersity of 1.4 in THF.

Example 4
[00033] A reaction vessel equipped with stirrer, thermocouple, condenser and

nitrogen inlet was charged with 117.3 g (0.8 mole) 2-ethy!-1,3-hexanediol, 767.4 g
(3.2 moles) CARDURA E10P and 0.889 g stannous octoate and heated to 1300C.
The reaction exothermed to 1450C. The reaction temperature was raised to 1500C

and the contents were stirred until the epoxy equivalent weight was greater than
13,000. )



13,000. 8 WO 2007/061664 PCT/ US2006/ 043980 [00034]
The resul tant product had an epoxy equi val ent of
wa30@48166a ti ned bubble tube viscosity of 65. 8CTAS2008/043980

APHA col or of 50 - 60, a hydroxyl value of 143.9 ng

KOH g. Exanple 5 [00035] A reaction vessel equipped

Wth stirrer, thernocouple, condenser and nitrogen

inlet was charged with 115.3 g (0.8 nol e)

1, 4-cycl ohexane di nethanol, 576.1 g (2.4 noles)

El npous octoa n
OB £V QR0 Bl AT RS B e
r BuRhle diber \isnosity £1E2 8\ees, amABER ¢ator EBS00EE mchyidnexy! value of 143.9
ileOkiy. were stirred until the epoxy equival ent
wei ght was greater than 13,000. [00036] The resultant
product had an epoxy equival ent of 35,854, a tined

bubbl e tube Vi scosi ty of 3 'meﬁeg sec, an'APHA coI or
174. 4 had

é :gq(i p 0X ‘ val ue
0,9 ol SBREF! Y@# fﬂwa%efbw'ﬂasmrgmenave@% condenser and
noitregeh anetweisgitargdd W2 1153 gﬂ(ﬂ‘@ﬁfc!e&)\n%-&%om@%@t&nﬂéthanol

18161, 8l AR AR RIS 4o P by oLt and e

sﬂ$Qq<érThetrﬁé¢trﬁ§t@@me§me@dndéae@r Thadeactionrtegperdtmeatas raised to

\Mﬂ@od&@ﬁ&@@ MWkt Refe Stirk
%3{@ 624.2 g (2. éhngr;i gg@ %Aﬁ%uéxﬁé%@%ﬁ%s greater
annous octoate and heat ed to 1300C. The

rmaose]on exThbeesmiint prohﬂ:tﬁﬁ%d Jm@pd@@au.@kdt?ms 1884 UL Emed
e co |
ede 08 U FL A Hepvone
19 Ot "{9 &g hade m%uholanmlapweldhmf 1820, awedghibayerage
e%le‘bﬁ'a?%ng@ft of P20 mﬁ’nﬁér@%ralggqﬁaégulgp\gglgm 8ﬁﬂ!§r§r¥d

.6 sec,_an APHA oxyl
ngﬂws;gﬁrsnqu@ @"}TEHRO—V g. Exanple 7 [00039] A reaction
vessel equipped with stirrer, thernocouple, condenser

and nitrogen-inlet was ch ed with 115.2 g (0.8
mol e) Unoxol 3,4-diol (a maégﬂﬂe'—eeﬁ 1, 3-

diore37y| ol cpoketimraressanehulppeddiitedtiner Qheyﬁbaﬂ@}éﬁl&@ndenser and
BBV Rl WP 9583 (i HlfT 4 s ges dimgfienol
r @22 BdA GéR@J?ﬁb@ﬁB@uFb‘\ E3gB@nd Th&2Trgat@innous benpieratduteated to
WESDJCR THE Geddioh TXBfhePmed to 1460C. The reaction temperature was raised to
1500C and the contents were stirred until the epoxy equivalent weight was greater
than 13,000.
[00038] The resultant product had an epoxy equivalent of 18,055, a timed
bubble tube viscosity of 3 min 2.6 sec, an APHA color of 70 - 80, a hydroxyl value of
156.5 mg KOH/g.

Example 7
[00039] A reaction vesse! equipped with stirrer, thermocouple, condenser and

nitrogen inlet was charged with 115.2 g (0.8 mole) Unoxol 3,4-diol (a mixture of 1,3-
dimethyloicyclohexane and 1,4-dimethylolcyclohexane from Dow Chemical), 576.0 g
(2.4 moles) CARDURA E10P and 0.69 g stannous octoate and heated to 1300C.
The reaction exothermed to 1360C. The reaction temperature was raised to 1500C



WD 2007/ 061664 PCT/ US2006/ 043980 and the contents

were stirred until the epoxy equival ent wei ght was
wanreeoerest han 13, 000. [ 00040] The resul tant pPOTWSL2006/043980

had an epoxy equi valent of 17,161, a tinmed bubble

tube viscosity of 4 mn 17.6 sec, an APHA col or of 50

- 60, a hydroxyl value of 131.2 ng KOH g. Exanple 8

[ 00041] A reaction vessel equipped with stirrer,

t hermocoupl e, . condenser and nitrogen inlet was

Egﬁé gg%(jr/”ﬁt%rt;s %ré sﬂ‘récpw@t? tt‘i@é&l %%M%aagrgﬁtgr than

01380 g st annous oct oat e and heat ed to 1300C. The

rmonolon exqw@eé&ﬂfiant rokfibt R4d ar] BBoX iMht of 17,161, a imed
e cont ents vver

to 1500C an
s Bibe i fqostnal £ 3Ry 7zt 20 ARHAERIBR T S o0g Rysdrey value of
t han2idg BOM/gAn addi ti onal 0.32 was added to
accel erate the reaction. [00042] The resultant
product had an epoxy equival ent of 44,406, a timed :
bubbl e tube viscosi ty of 2 Example 8 sec, an APHA col or

ooggﬂ 25 :@%g{ﬁf \r/@s?é)él e{tﬂ!)ﬁ@d wn% fl‘r?e7r %eﬁga&qgl ‘condenser and

A reactlon vesser equi

s[‘ﬁt’PBS'ﬂ m'@w&W@&ﬁpﬂ with 83 o (6% maie) Urmxpk Bgstioli(frbmtDow
}/\@ﬁeﬁi'b’é'l)gem Bigt 2. 61|116I6e%2 @gﬁbl&'iA rEg'oﬁ‘zraDnldeOS 718(3_& stannou%loctoate and
TR b g B et e L

Tredsed toakSOpCrareidbe kenterts werelstided.unfin®elepary eqliivalent welght was

tsgltgé?é'rgﬁ%‘r\;] ?? p@? h eﬁ'a%@ﬁ'uof'\gl 339 %sﬁ%&qed 'itg]%t:ce?erg%%g é?%(i,tlon

irre epoxy equr val e

t [P9R4213, 000.The[rendiant prpguct kadan amxqu@w&nt hﬁd4 406, a timed
e@@l’ib{eﬁfbé\)léﬂo% 02 mi$ 22 &%seclah W {
% g@ fwm n 45.4 sece gn %C%'gﬁb%lr@o uill}% h%lgroxyl value
i/:?gf Qiq H%e of 231.8 ny KO g; had a peak
m)I ecul ar wei ght of 878, a weight average nol ecul ar

wei ght of 1146, a nunber avEra'%e| @I ecul ar wei ght of

938 and pol ydi spersity of I HE Exanple 10

[JI:O(MH] A Ir Aaeactom vesseledquippedppitrtstinrer Nthetmddotiple, condenser and
LRiGD

gt ggrgf?ﬂvaﬂt“ﬁas & # 11'%‘9' g (;6 éts: rﬁgéyglrﬁétﬁ%olg?o}ane 612.0 g (2,55
eToles) &”FP%‘?A%PB@G@\%@M @nr@vsamoa@e AN@ hgated to 1300C. The

steaamuéx@ﬁémﬂ;d&oaaeobe Atreteb&tichdd rale}‘é wdsSafdedd8 1500C and
the{e(n dto % %he reaction erature was

S WeRs rrgﬂdm'u& e\%%ﬁﬁ??"@%‘f@%‘ﬂ ight was greater than 13,000.
Pl!!W44$2006/ 0he essultatnherodoctthadth epoxg egLivaleatlouTd, 202, tahemed

ehbble Rbe! WoSRY ofBindhs WA 9L CABRIA {dISHLs 18239, hydroxyl value of
231.8 mg KOH/g; had a peak molecular weight of 878, a weight average molecular

+ weight of 1146, a number average molecular weight of 938 and polydispersity of 1.2
in THF.

Example 10
[00045] A reaction vessel equipped with stirrer, thermocouple, condenser and

nitrogen inlet was charged with 93.9 g (0.7 mole) trimethylolpropane, 672.2 g (2.8
‘moles) CARDURA E10P and 0.778 g stannous octoate and heated to 1300C. The
reaction exothermed to 1410C. The reaction temperature was raised to 1500C and

10.



An additional 0.32 g of stannous octoate was added to

accel erate the reaction. [00046] The resultant
wonoerweicsmad an epoxy equival ent of 24,023, a PCTES2006/043980

bubbl e tube viscosity of 3 mn 10.1 sec, an APHA col or

of 40 - 50, a hydroxyl value of 203.4 ng KOH g.

Exanpl e 11 [00047] A reaction vessel equipped with

stirrer, thernocouple, condenser and nitrogen inlet

was charged with 195.7" g (0.75 nole) trishydroxyethyl

| fROGABHWRre stFARY dntf tHelegoky R egjent?@'é@g%%‘r’%gﬁ%n 13,000.

st annous octoate and hea

0,745
r%ﬁ@éﬁ%ﬁn@%%erqfré@nn@qug@ae Wb adeettiol anceleeatp dnataaction.

Ag)i sed tPe rdSHRGt t] .
\ng?l@% Ilg‘oe og}/r equi V%ﬁ%ﬁfﬁ%ﬁ%emﬁ?@r&ﬁ%%g%atnmed
13uRRD ﬂ%éﬂsbrﬂ 3 P (Pt130C. B GYRiA colatoiAD epfdsahydroxyl value of
e?00 4 ahgeKOHIG. 81, 182, a tinmed bubble tube viscosity
of 17 mn 14.1 sec, an APHA color of > 500, a hydroxyl

value of 202.7 ng KOH g. Exanple 12 [00049] A
reacti on vessel equi pped wiExanspleriter, t hernocoupl e,

i i 0 ith 117.5
(B0RAACY ) *Pireeplor 045B) ectislod ity EARDRRbSods. forachser and
(HrageR ink)was rprges \E{@’g @ ©.78rgolp) dishydoxyetbyltisatyanurate,

asvb.heabes melesSARBURAIE10P R (f?'fhf?? 9{5?1?18{]? gctg%t&aong heated to

1 h ti t t
B T SRl ST oM e cmrereing s et

etfifiolabed theningdrits wese stiresat @ntil tHd@sboxd BgaR@lent Q/@%'ﬁ@]/vas greater
Ttggaq ot ant product had an epoxy equivalent o
19, )

03, a tinmed bubble tube viscosity of 12 mn 34.6
si8e0483n APHAhe oesuitaot prsdactthadaarhgmngeguivaint ef &f,182, a timed
Iidbbre bekfiddotity b7 RiPfAK SER! i LS G3rox
wel ?ht a\?er aé)e )le eculI ar@lf\ﬁeg?'gﬁmgﬁp‘lﬁ%'%a %ﬁ%?ﬁ’g"‘”‘y‘ value of

55@ $oHQul ar wei ght of 1023 and pol ydi spersity of
1.4 in THF. Exanple 13 [00051] A reaction vessel

edui pped with stirrer, t hei %COL@ § condenser and

nitrogen inlet was charged .8 g (0.75 nol e)

60048 r yt hr Atrehcticitisselgquibped withidte®), tﬁ‘éﬁiﬁlldBﬁpEl c%:]aenser'and
! t .QC e 0] . e

Hoger et s AR AP 028 B BHuSRTLER ARl S dhare

V8- 4 dddanelpst GARBYRAE10P aid 20178 ©666dus octoate and heated to

PBHod53P866A4RA&XthbRRBE S P3RS, ThE réeégﬂéﬁ ?él'r?{ﬁ%}é{éﬁ@bvag Paised to

d | ve ?\r%d the contents were stirr | .
ek%)f?g: zghqﬁ £08mntwp@ﬁtlrm§r@} hgiepoxy ﬁngglgpt)@@g ht was greater
than 13,000.

[00050] The resultant product had an epoxy equivalent of 19,203, a timed
bubble tube viscosity of 12 min 34.6 sec, an APHA color of > 500, g hydroxyl value of
178.3 mg KOHY/g; had a peak molecular weight of 1370, a weight average molecular

weight of 1436, a number average molecular weight of 1023 and polydispersity of 1.4
in THF,

Example 13
[00051] A reaction vessel equipped with stirrer, thermocouple, condenser and

nitrogen inlet was charged with 115.8 g (0.75 mole) pentaerythritol, 661.3 g (2.55
moles) CARDURA E10P and 0.718 g stannous octoate and heated to 1300C. The
reaction exothermed to 1380C. The reaction temperature was gradually raised to

11



[ 00052] The resultant product had an epoxy equi val ent
of 84,833, a tinmed bubble tube viscosity of 7 mn

wo20B /864 an APHA col or of 100 - 150, a hydr orgi/usaloae43980
of 272.9 nmg KOH g. Exanple 14 [00053] A reaction
vessel equipped with stirrer, thernocouple, condenser
and nitrogen inlet was charged with 88.4 g (0.65
nol e) pentaerythritol, 623.3 g (2.4 noles) CARDURA

. ElOP and 0.718 g stannous octoate and heated to 1300C.

ThgooC kPG4 R p@ﬁ@eﬂﬁ ffﬁﬁyto?ss%% daqld tﬁg%gb?e%% \geléeeﬁtheﬂémtll the

t enper at Ure was raise
pERRYRApIRIent seight whssarebies thand13.6@0.cont ent s wer e

StooosAd unt ithetrBgultHP ?Pﬁﬁu@gﬁ‘é(y% %P&xw&&%lem@og sg;]a%%? Stimed

t 00Q. [00054] The resulta rod

BR)° Bl Vil 001 8. 16G0seaan ARHA colanet 100 #eD, a hycroxyl valus
volkZIsd myg KOHAg.mi n 47.1 sec, an APHA col or of 50 - 60,

a hydroxyl value of 219.0 ng KOH g; had a peak

nol ecul ar wei ght of 1477, a wei ght average nol ecul ar

wei ght of 1373, a nunber aExammyglentd ecul ar wei ght of

1%}%8%:@”‘1 POlay U2 RGH Shds¥l ? un%pe?d with st htr@mng%lfple condenser and

A reaction vesse ed W
t ﬂ'&fp%% BiRIveas hstigrehwidh 884dm (0n$$ et pentdesythiimt 623.3 g (2.4

Chlca® AR

di ne Ear/}\ ol lDR»g@ﬂngar(cpe 31 gn‘%t%)not%rs fbﬁe@é% ?H‘F)ﬁeg@d 12, 1300C. The
3f&5C rbe)(clth%r@tﬂ;giio %8 %A ondenm@aatgremgs gradua!ly raised to
si80ntbuusgaidhe pertaarythritelat ebsbve hddahe chdhtenisfdsrkisBfted until the

e t,i enper at ure was
rg&@gz’:{fﬁ&%ﬂg%@%ﬁs@(ﬁtg{] %ﬁt@ Odv\t/)eoﬁ ems)t irred until

t 198054 poxy dfairesulient pindugihadeseppyaiquivaldrdof 63,0000 timed

[ &Wiub@hﬁsdo@ﬁy bf@mm g‘? qdiget a*‘ﬁﬁ’l—@nctﬁ &‘fysoe o%ﬂ \é‘%ﬁ%ﬂ;xyl vaiue of

01 ti med | e tube viscosity
%19 8 gkgﬁo;;ﬂg A3d e e%qlbmo@pmgowmgm@of LG8 @ vp@glRt average molecular
nwélgbLId>faB7\Bea glombef alddde noleilgeighasradao FRb %Wd%bersﬁy of 1.2
\i)g of 1273, a number average nol ecul ar weig
1 and pol ydi spersity of 1.8 in THF. Exanple 16
[00057] A reaction vessel equipped with stirrer,

t hermocoupl e, condenser ang, qgen inlet was
cha&%ed wth 292.3 g (2.0 et hyl -1
hnedi oP reggipryegselenuippediveth stiriencthrhadopplep eorenser and

286dgéh i

20&7 'ﬂ'fgf%% AOUEETEN0 25 ok 3 eybichtiafls ailfetilffol, ss.5
-2aMeS 19096 89?%% &9 €L melss FARPYRASIOPrand 0.408 g

rssamqwroct@t@enamaems 30aCsEk teaclidetothtdndd® 1330C. The

%HE@JH tén"}b%Fﬁm%t WhS ﬁsé&ﬂ%ﬁ 58%3@ GndGREEnBAH W& Whtred until the

greater
epoxy equnvalent weight was greater than 13,000.
[00056] The resuitant product had an epoxy equivalent of 33,018, a timed

bubble tube viscosity of 3 min 45.4 sec, an APHA color of 30 — 40; had a peak
molecular weight of 1222, a weight average molecular weight of 1273, a number
average molecular weight of 721 and polydispersity of 1.8 in THF.

Example 16
[00057) A reaction vessel equipped with stirrer, thermocouple, condenser and
nitrogen inlet was charged with 292.3 g (2.0 mole) 2-ethyl-1, 3-hexanediol, 268.2 g
(2.0 mole) trimethylolpropane, 2881.0 g (12.0 moles) CARDURA E10P and 3.179 g

12



[ 00058] The resultant product had an epoxy equi val ent

of 18,044, a tinmed bubble tube viscosity of 88.0 sec,
wanosmkiiseeol or of 20 - 30 and density of 8.29 ptb/ugalos/043980

had a. peak nol ecul ar wei ght of 1199, a wei ght average

nol ecul ar wei ght of 1166, a nunber average nol ecul ar

wei ght of 828 and pol ydi spersity of 1.4 in THF.

Exanpl e 17 [00059] A reaction vessel equipped with

stirrer, thernocouple, condenser and nitrogen inlet

Bl t
{S80BE 5K e R SIS B DO14106, e
g'eastion temppnasaiureavpg srigedita H5G4G and memnter@h eveire atiyedotil the

1e9c2x cﬁﬁﬁ&ﬁ%@ﬂ%&eﬁfé@t%ﬁ 60,0 1300C. The
reactl on %E& ermed t0 1390C. The reaction

B982at ur e THeIF IR 24k gradych sashan aperyt eauivalenttaiiBadea tmed
sbuwle tubeniisdositf 6f 88.0°88caV APRIASEHoMEHZBNT 38a8y %ﬁééﬁéf 29
t(£b n lrﬁel 000, '[”og?&'g’i The r sul tant product ha 118

094 e el Bl eight 66 1 595, aveighibayeraes molecuiar weight of
vil $&@ si iumizer X668/ raeletulpowsight of SREIAAK PolyNiapar8itwbf 1.4 in THF.
298.1 nmg KOH' g and a wei ght average nol ecul ar wei ght

of. 3045 and nunber average nol ecul ar wei ght of 1281
in THF. Exanple 18 .[00061]Exampled7i on vessel equi pped

V\{dobsé;t irrep rebbﬁrﬁ%épetﬁnp lﬁ{‘ét?rr'er ngt{ @%gndenser and

J et was cha
| Bisherh et NS Serge with 375500, 9o @PB—SP@P%’NH& dndyitc polyol
60&nd Pgrstd’fp‘PbNmﬁ @8g.), @Itmdaegxz bp ilr(ble(sf) @yaéi&ﬁ@ﬂ ? (from Exxon

St an an eat ed

Teiefalend KoDs oot AR AR H 4G 4 iS00k A ecisastonn
t expteermedrie 188eCY é'heereactmnltsmm@raam waserauseurtbeﬁoscwaaahe
S&csrrtéﬁe m}éPé gﬂ.rré$§nﬁw S ENRIFN: ug;'gﬁl%atg §'3T 53,000.

t han ‘13 L ere uItant
d9eserl,’ soI |TB§ r%%s#@e progpctgmdag 10pC/ B egm @intent of 98.2%, a

VBRORSH Msﬁcﬁs@(?cﬁ-é@GB@T&EhﬁfUls?@a r@dl%ﬁ&f B o¥ 3bdie KPHgand a |

avera nol ecul ar we
2‘?“"56 %‘%5?%? Wgﬁggfw&vﬁgg ‘5&‘% m\@ﬁ@%mo'efzf%vwenght of
i 1e8MHR THF00063] Exanpl es 19-22 that followillustrate
the preparation of various hydroxyl containing
acrylic polyners. 13 WD 2007/061664 PCT/ US2006/ 043980
Exanpl e 19 [ 00064] A react Exampdad8| equi pped with

;ﬂ?}%ﬂﬁ;{e{:‘%ggéégfl{épgqéggﬂe%IuYéMt ‘eeva "ﬁ“"f:gﬁ'zﬁer tﬁgﬁﬁéqglﬁﬁ%gtcgmenser and
"ORHL REL was fg th 3375 (PR rolesRiom 2 deadeis polyol

i (front lPérstwp Relyelsn Iras), 80956 @, 41vmb|es;ac;%@xx BIC A8 b Exxon

9(E i'cg?‘ ?Q%g]lﬂgs %%gﬂ&% o&o t(?araln(c)idheatedI fo 1%%0E0¥Lg re,g]czltllor()e
exothermed to 1390C. The reaction temperature was raised to 1500C and the
contents were stirred until the epoxy equivalent weight was greater than 13,000.
[00062] The resultant product had a 1100C/1h solids content of 98.7%, a
Brookfield viscosity of 22570 centipoise, a hydroxyl value of 234.4 mg KOH/g and a
weight average molecular weight of 2940 and number average molecular weight of
1277 in THF.

[00063] Examples 19-22 that follow illustrate the preparation of various
hydroxyl containing acrylic polymers.
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vessel were maintained at reflux conditions. Feed A

consisted of a mxture of 43.3 g PMacetate and 120.1
wq 20f7/0a81d60% sol ution of t-butyl peroctoate in BRCDEIS2106/043980

spirits. Feed B consisted of 250.1 g nethyl

nmet hacryl ate, 319.8 g styrene, 136.9 g butyl

nmet hacryl ate, 67.1 g butyl acrylate, 100.0 g

hydr oxyet hyl nethacrylate, 102.0 g hydroxypropyl

net hacrylate, 17.0 g of the nmononmer from1/1 nole

ratio of acrylic acid and CARDURA E10P and 7.0 ¢

acrylic acid. After the addition of the two feeds A

and B were conplete, the fuexampled® e rinsed with 19.3

grdobbcet at & rdaldfiory G88RY eq@RPEL IR SFEL BUHIGHRMALR with pumps,

flux for an additional f
TIPERLRIe feepgdenses raddtregpndnle was champH At 480:0 g M acetate

t ahdhyghtegas ee:rma(tm LTABIEEUD YRINtiREY AL £5A a Ehf were added
d%l was, rinsed w PM acet ate and vesse

Cg a( %a%?l tgpr,a i\ﬂovegr%;e%@p %fé rﬁﬁﬁ@ygswhlle the contents of the

Thessehvess mahreaneahgt rediex dorsdittors, rread, A 28n§astgd Bh/b mlxture of 43.3 g

aﬁ’ﬁﬁé‘é @%%QZO%Q ?%OG/OQJJISPL% ?qubu \E/fg%%qefhgnneral spirits.

co O
r E%‘I’ Baonsistaskef @50tg rr@tmmm@mmm 30 BBt Estyremeass6.0d butyl

f Aletdadnpate, 6.1 gltélut@f%a(érﬁéte5 $o@ 8"8@ Mr&(‘@kzgﬁ/’ meﬂjatglrﬂgtgi 102.0 g

bubbl e tubq Vi scosity
oV OSPTRY! RepTy! piskind lPaﬂl OE%'ﬁtre?ﬂ%ﬂ%’ffr%ﬂhwole ratio of acrylic

netid and\CARBURDLE 40P a7 lteg by Scid NAAEOIB&Idaton of the two feeds

t h
?E\Sz%ngg w\?ﬁ% rﬁ@gte ¥r%5@nxglrs§%ype rlasigwﬁéﬁé%d; E%@Wate the vessel
WEPTYRRts Wasel aﬁom@bto nefine farlaaradditionght5 minulekb 2Then aveagditional feed
f
%ﬂszsgiﬁg :@\?\g 5521%0 and't- %&%&%@mﬁ‘% Q/%?:Fm%\{e?%ﬁ minutes.
r 83 YR was §@$ede\q@= 8BE® wvurpeéqtf: ranné vessgl ¢bnieots were refluxed
f maé:ssmdmtw Wp‘hreaﬁé}eﬁéﬁlﬁg%sednsc?&fﬁﬂﬁélﬁ &g Iﬁ%M fetate added

céﬁ% ) i nl et tga gv#Oeh 489. 28

“Wolghis ot q¥ed ja.eqp! 86?1§F‘§teé’at%ﬁpf€§@"%6 g
slopeesle, 536h8 @gsulﬂaydpmmyctrmwé tota tsbAdy otndért mekistired @r 1 hour at
IR of T8 BTG, & ErnesbyBoBrlbe gl or aarBssppts: an aci
MU%eG%aﬁ @PQ&K éEVSD yesiddal O;thﬁmts afrreethtyl methaerylae, fritylod
Ofnet d@ds;a,g HERAN SRt
naenq&rwm fa thgl h%f ter 'ﬁt%dal%td ?Qﬁ@gg%?gﬁ%m}%&%t%e
VESBRY “’Elé{nf’ ¢1E‘§/°m§r %10 13% @nd . m@awgmmm peak molecular
tFWH‘IQhﬁﬁmGQOé 8.kt alergd gndf?tﬂlﬂéraged I?tQQ'?@‘?'? bﬁ% %gﬂun%lér average

e addition o

'%%%ﬁlgf%%gggﬁ%@gn T?%OO%?] The resul tant product had

a total solids content neasured for 1 hour at "1100C

of 73.80% by weight, bubbl g, Lube. ypscosity of Z5+; an
acid value of 1.13 ng K roxyl val ue of

1999681 1y K FyEACtion VAR sayiPped dithgirrer, @sidtion funrwis with pumps,

cthestouosple, ch;cthnewaﬁd)ﬁn}fbgafetrﬂawaél dHafged Wit ¥89.28 g CARDURA
"BdRGRY h&iBa W IoddE MR reat Lonsisted of 619.86 g styrene, 536.30g
hydroxypropyl methacrylate, 484.2 g methyl methacrylate, 123.20 g acrylic acid,
11.46 g triphenyl phosphite and 40.00 g di-t-butyl peroxide was added gradually and
simultaneously over a period of two hours while the contents of the vessel were
maintained at 2050C. After addition was complete, the vesse! contents were stirred
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respectively, of 0.07% 0.65% 089% and 1.07% by
wei ght; had a peak nol ecul ar weight of 1793, a wei ght
waverrageewol ecul ar wei ght of 2564 and a numnber PaYRISA®6/043980

nol ecul ar wei ght of 910 in THF. Exanple 21 [00068] A
reacti on vessel equipped with stirrer, addition

funnels with punps, thernocouple, condenser and

nitrogen inlet was charged with 620.1 g CARDURA El OP
and heated to 2000C. Two feeds, identified herein as A

arpst 18, mmi& adaed to Qﬁ'ﬁ@t‘lﬂérﬂpé}gﬂuré b@%ﬂsﬁ\%}ﬁ%#?y %eoé’o%t,on of

perjod of two hours the conte

wePe2ad lp,—pg?qa(éarogtor@@ -- 2050C The feed A consisted
Otoo&@ﬁ 9¢g Sthgréﬁeltant‘éﬁi’du& Ea@ﬁ%t@@cﬁh@lébntent megsured for 1 hour at

. met hacryl at e,

a @‘Pa‘? of Z@ t8§ % H%@g @”Ebf% tpbe ¥igees)ty qfr?é%pﬁv £ vRlieofd. 13 mg

c B@/gt @ ydrbx@daliegofdii2t2 rbngtls(bH@e bﬁmde {:oléf 6/80; residual contents

a e vess en s wer

PP HEER, Ko EA T fund el oy hodhbid Bl cpanuna evor.

ataspeplivels of By 70h.8G8] @89% aoﬁ 11606 by wengmonad a peak molecular

ggv%@hgeﬁl ﬁ%Se ﬁ{‘p rrggtgéuvree{lb% ﬁ\SE%LI%gB}re dht 89%%4%@‘1 gmln%er average
7ootepiasweightgh €104 THRed bubbl e t ube viscosity of 3

m nutes 22.8 seconds; an acid value of 0.21 ng KOH g;

a density of 8.81 Ib/gal; APHA col or of 20 - 30.
Exanpl e 22 [00070] A react%ém@&@ equi pped with
SIiops&)r , add teiastion vessel eqmmehj \plmirsﬁrrer bOGEGRAHBk Svith pumps,

cm%aé&sp@%ngéﬁge%ﬁg itk iMBEwES 885 WybibB s Eakoura

PM acet at heat e
i BERT 2N d@atret tiZ90as- A"V\émfGeBS Mmtéieddv@eejn agPaahwbB) were added

agl%dﬁbﬂﬁllérﬁcﬂﬁlméhéfo&%vé‘ alsriodhr Yo hBﬁFs%tha%%é ﬁéﬁtents of the

T A CRATIE R MECE I BRI A
COPRIT tg lynisoxyetrad métieengatet wts/wfg r?ﬂet{ﬂiy%éﬂ‘{éc@ﬂatﬁﬁdé .3g BMylic acid
a 04 sol ution

pé&%?% %acf‘l? %"%%g)('g’é‘rg%‘%“& pIFreIe s!g consie ‘% Egélg |gs‘¥'$'&i’¥'8‘f peroxide.
Saferadglitidnewan eembletes theanvasgebdanter@® SuePe gtirsdd/foend minutes, cooled
%rﬁblgnﬁ@mﬂerﬁﬁ%bﬂpgﬁﬁd 4tﬁe gdgltlgH%II%O ?& hY lr&%ﬁgu’oplonate

441. 1 g hydroxyet y
alOPeROI Af t er Tthﬁéealé am@gwlfwl%mallswawmmaww for 1 hour at

admdc o7 b4y Weﬁgmﬁ atitfed bubhib tﬁbws%ogi?ml Fhhutdd® 8

wer e r|
LS, 3G LaliR S 0l g e 08hsihtal s bl an APHA color of
a?Powd@ to reflux for an additional 30 mnutes.

Thereafter, heating was discontinued, 63.1 g PM

acetate added and the contents of the vessel all owed

to cool to anbient tenperaEXampled8071] The resul tant

ploogegt had A&eta@tto’fo\{);dégéll lrﬁ)@ﬂtvﬂtgt sttlﬁ%z?éfdﬁ%nff%nélsbﬂﬁ” burmps,

%ggﬁé‘ﬁup% Foﬂ%%rg c?élﬁr&ge g“etéc@socharged with 846.2 g PM acetate
and heated to reflux ( 1450C). Two feeds, identified herein as A and B, were added
gradually and simultaneously over a period of three hours 35 minutes and three
hours, respectively, while the contents of the vessel were maintained at reflux
conditions. Feed A consisted of a mixture of 85.0 g PM acetate and 336.3 gofa
50% solution of t-butyl peroctoaté in mineral spirits. Feed B consisted of 545.9 g
isobornyl methacrylate, 698.2 g styrene, 335.9 g butyl methacrylate, 146.0 g butyl
acrylate, 441.1 g hydroxyethyl methacrylate and 15.3 g acrylic acid. After the
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val ue of 5.83 ng KOH/ g; an APHA color of 5 - 10; a

density of 8.61 | b/gal; had a peak nol ecul ar wei ght of
woeaaw/o6mewei ght average nol ecul ar wei ght of 64PATAIS2008/043980

nunber average nol ecul ar wei ght of 2156 in THF.

COATI NG COWPCSI TI ON EXAVPLES [00072] The fol | owi ng

Exanpl es 22-37 illustrate coating conpositions

enpl oyi ng copol yners of the present invention. Exanple

23 PACK 1 Weight (granms) BYK 300 0.50 DBTDL 0.26

ThANONORHR th Elo =W AR id 0, 46

dr oxy cgﬁt aﬁﬁigﬁ%gggﬁ yli céﬁfcglmrfgrgteg%gﬂ%%éé %3%%@1‘7"*’ 42.09
%a? %N ¢ bt a¢5inieg respelivedy. Hin Yersel eantentanysre alovattitol@flux for

Gap @iddifibngiS3oeiirR@és/ Ot hdr8atdr i :
3%9 %%)d ié%l vent Bl en #é7r %érblgébt%%%@g%nnﬁg%fgégm acetate
T .

heLongir Obthepierppiaioned 49 90940 agbient SnpRIRt Ze-
i{ﬁb(ﬁﬂA 24. Ihe rﬁbi?lér& fg(giijc&ﬁt} 3 g&talo%c’/ﬁigz %ggtoeﬁpﬁg%lasurled for 1 hour at
. a e
e e T B st et
Tralu oS 832ng :@"Vgcaﬂl 8% @Ré@r df. 001 Rraogherasity of 861 db/Gakthad a
HBEEIONSI AR Nt Bf 886Y,d FeiB At WL g@MoftAMR Widh of 8424 and

number average molecular weight of 2156 in THF.

COATING COMPOSITION EXAMPLES
[00072) The following Examples 22-37 illustrate coating compositions
employing copolymers of the present invention.

Example 23
PACK 1 Weiaght (grams)
BYK 300 0.50
DBTDL 0.26
TINUVIN 292 1.20
CHISORB 328 1.00
Propionic Acid 0.46
Hydroxy containing acrylic polymer of Example 19 15.17
Hydroxy containing acrylic polymer of Example 20 24.18
Glycidyl ester/polyol reaction product of Example 1 30.00
Solvent Blend #7 40.00
Pm Acetate 10.15
Sub Totai 122.93
PACK 2
DESMODUR N-3400 23.03
DESMODUR Z 4470 BA 24.33
MIBK ’ 272
Sub Total 50.08
Total 173.00
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Hydr oxy containing acrylic polyner of Exanple 20 24.18
d yxi dyl ester/polyol reaction product of Exanple 3
wOQod61660! vent Bl end #7 40.00 Pm Acetate 10. PET/USRAID6/043980
Total 122.93 PACK 2 DESMODUR N- 3400 23.03 DESMODUR Z
4470 BA 24.33 MBK 2.72 Sub Total 50.08 Total
173. 00 Exanple 25 PACK 1 Wi ght(granms) BYK 300 0.50
DBTDL 0.26 TINUVIN 292 1.20 CH SORB 328 1.00
Propionic Acid 0.46 Hydroxy containing acrylic
pol ymer of Exanple 19 17. 1%%%}/ cont ai ni ng
acr lic polymer of Exanple . d yci dyl
oI yol reaction product of Exa
S Ivent Bl end #7 40.00 Pm Acetate Sub Total 127.28
DESI\/DDUR N- 3400 21.03 DESMODUR Z 44780 BA 22.21

D Sub Total 45.72 Total 173.00 D728\0
PCT/ US2006/ 043980 Exanpl ¢ 26 PARK 1
BYK 300 0.50 0.46
Hydroxy contamlng acrylic polymer of Example 19 15.17
Hydroxy containing acrylic polymer of Example 20 24.18
Glyxidyl ester/polyol reaction product of Example 3 30.00
Solvent Blend #7 40.00
Pm Acetate : 10.15
Sub Total 122.93
PACK 2
DESMODUR N-3400 23.03
DESMODUR Z 4470 BA 24.33
MIBK 272
Sub Total | 50.08
Total 173.00
Example 25
PACK 1 Weight(grams)
BYK 300 0.50
DBTDL 0.26
TINUVIN 292 ' 1.20
- CHISORB 328 1.00
Propionic Acid 0.46
Hydroxy containing acryllc polymer of Example 19 17.15
Hydroxy containing acrylic polymer of Example 20 27.33
Glycidyl Ester/polyol reaction product of Example 2 30.00
Solvent Blend #7 40.00
Pm Acetate
Sub Total 127.28
PACK 2
DESMODUR N-3400 21.03
DESMODUR Z 4470 BA 22.21
MIBK 2.48
Sub Total 45.72
Total 173.00
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DBTDL 0.26 TINUVIN 292 1.20 CH SORB 328 1.00
Propionic Acid 0.46 Hydroxy containing acrylic
woabyreieeof Exanple 19 17.15 Hydroxy contai ni RGT/US2006/043980

acrylic polyner of Exanple 20 27.33 ddycidyl
Ester/ pol yol reaction product of Exanple 4 30.00
Sol vent Blend #7 40.00 Pm Acetate 9.39 Sub Tot al
127.28 PACK 2 DESMODUR N- 3400 21.03 DESMODUR Z 4470
BA 22.21 MBK 2.48 Sub Total 45.72 Total 173.00
Exanpl e 27 PACK | Weight(grans) BYK 300 0.50 DBTDL
0.26 TINUVIN 292 1.20 CHSRE 1.00 Propionic
Acid 0.46 Hydroxy contai nim@%ﬁc pol ymer of

: 19 17.15 Hydroxy containi ng d¥eighi{arapel)yner

0 %[HJI e 20 27.33 dycidyl ester/polyol reaction
p of Exanple 6 30.00 Solvent Bl end #75%0.00 Pm
] 9 Sub Total 127.28 PACK 2 DESMESR N-3400

2 5 R Z 4470 BA 22.21 MBK 2,48 1.2Qb Tot al
4 r onicg 173.00 ' 0.46

Hydroxy containing acrylic polymer of Example 19 17.15

Hydroxy containing acrylic polymer of Example 20 27.33

Glycidyl Ester/polyol reaction product of Example 4 30.00

Solvent Blend #7 40.00

Pm Acetate 9.39

Sub Total 127.28

PACK 2

DESMODUR N-3400 21.03

DESMODUR Z 4470 BA 22.21

MIBK 2.48

Sub Total 45.72

Total 173.00

Example 27

PACK 1 Weight(grams)

BYK 300 ‘ 0.50

DBTDL 0.26

TINUVIN 292 1.20

CHISORB 328 1.00 -

Propionic Acid 0.46

Hydroxy containing acrylic polymer of Example 19 17.15

Hydroxy containing acrylic polymer of Example 20 27.33

Glycidy! ester/polyol reaction product of Example 6 30.00

Solvent Blend #7 40.00

Pm Acetate 9.39

Sub Total 127.28

PACK 2 -

DESMODUR N-3400 21.03

DESMODUR Z 4470 BA 22.21

MIBK 2.48

Sub Total 4572

Total 173.00
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18 WO 2007/ 061664 PCT/ US2006/ 043980 Exanple 28 PACK 1
Wi ght (grans) BYK 300 0.50 DBTDL 0.26 TINUVIN 292

wa 207 /06 (@6l SORB 328 1.00 Propionic Acid 0.46 Hpdrmsg006/043980
contai ning acrylic polyner of Exanple 19 15.17
Hydr oxy containing acrylic polyner of Exanple 20 24.18
A ycidyl ester/polyol reaction, product of Exanple 5
30.00 Solvent Blend #7 40.00 Pm Acetate 10.15 Sub
Total 122.93 PACK 2 DESMODUR N- 3400 23.03 DESMODUR Z
4470 BA 24.33 MBK 2.72 Sub Total 50.08 Total

173.00 Exanple 29 PACK I M%ms) BYK 300 0.50
DBTDL 0.26 TINUVIN 292 1. B 328 1.00
PPAEKShi ¢ Acid 0.46 Hydroxy contai ni ¥deigbt(yrbirs)
p n?"%r of Exanple 19 17.15 Hydroxy containing
0 pol ymer of Exanple 20 27.33 dyci d&%0

! kool vol reaction product of Exanple 8038 00
S ‘j E’B d #7 40.00 Pm Acetate 9. 3900 SuOrot al
12 7. :
op

. 2 1

ic Aci 0.46
Hydroxy containing acrylic polymer of Example 19 15.17
Hydroxy containing acrylic polymer of Example 20 24.18
Glycidyl ester/polyol reaction product of Example 5 30.00
Solvent Blend #7 ' 40.00
Pm Acetate 10.15
Sub Total 122.93
PACK 2
DESMODUR N-3400 23.03
DESMODUR Z 4470 BA 24.33
MIBK 2.72
Sub Total 50.08
Total 173.00

Example 29

PACK 1 Weight(grams)
BYK 300 0.50
DBTDL 0.26
TINUVIN 292 1.20
CHISORB 328 1.00
Propionic Acid 0.46
Hydroxy containing acrylic polymer of Example 19 17.15
Hydroxy containing acrylic polymer of Example 20 27.33
Glycidyl ester/polyol reaction product of Example 8 30.00
Solvent Blend #7 . 40.00
Pm Acetate 9.39
Sub Total 127.28
PACK 2 ‘
DESMODUR N-3400 ' 21.03
DESMODUR Z 4470 BA 22.21
MIBK 248
Sub Total 4572
Total 173.00
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DESMODUR N- 3400 21.03 DESMODUR Z 4470 BA 22.21 MBK
2.48 Sub Total 45.72 Total 173.00 19 WD 2007/061664
wWOeCTI7WeRe06/ 043980 Exanple 30 PACK 1 Wi ght ( grpamas2006/043980
BYK 300 0.50 DBTDL 0.26 TINUVIN 292 1.20 CH SORB
328 1.00 Propionic Acid 0.46 Hydroxy containing
acrylic polynmer of Exanple 19 15.17 Hydroxy
cont ai ni ng acrylic polyner of Exanple 20 24.18
A ycidyl ester/polyol reaction product of .Exanple 7
30.00 Solvent Blend #7 40.00 Pm Acetate 10.15 Sub
Total 122.93 PACK 2 DESW 23.03 DESMODUR Z
4470 BA 24.33 MBK 2.72 50.08 Tot al
PAGKOT Exanpl e 31 PACK | Wi ght (gr amd)eigBiir=Ba{) 0. 50
O 26 TINUVIN 292 1.20 CHI SORB 328 1.00
c Acid 0.46 Hydroxy containing acr§fdc
Exarrpl e 19 15.17 HHydroxy conta@ﬂ‘ﬁng
é/mar of Exanple 20 24.18

1.00

Propionic Acid 0.46
Hydroxy containing acrylic polymer of Example 19 15.17
Hydroxy containing acrylic polymer of Example 20 24.18
Glycidyl ester/polyol reaction product of Example 7 30.00
Solvent Blend #7 40.00
Pm Acetate 10.15
Sub Total 122.93
PACK 2
DESMODUR N-3400 23.03
DESMODUR Z 4470 BA 24.33
MIBK 2.72
Sub Total 50.08
Total 173.00

Example 31
PACK 1 Weight(grams)
BYK 300 0.50
DBTDL ‘ 0.26
TINUVIN 292 1.20
CHISORB 328 1.00
Propionic Acid 0.46
Hydroxy containing acrylic polymer of Example 19 15.17
Hydroxy containing acrylic polymer of Example 20 24.18
Glycidyl ester/polyol reaction product of Example 12 30.00
Solvent Blend #7 40.00
Pm Acetate 10.15
.Sub Total 122.93
PACK 2
DESMODUR N-3400 23.03
DESMODUR 2 4470 BA 24.33
MIBK 272
Sub Total 50.08
Total 173.00
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G ycidyl ester/polyol reaction product of Exanple 12
30.00 Solvent Blend #7 40.00 Pm Acetate 10.15 . Sub
woab@locied2. 93 PACK 2 DESMODUR N-3400 23. 03 DeSHDSM6/H43980

4470 BA 24.33 MBK 2.72 Sub Total 50.08 Tot al

173.00 20 WD 2007/ 061664 PCT/ US2006/ 043980 Exanpl e

32 PACK 1 Weight(gram) BYK 300 0.50 DBTDL 0. 26

TINUVIN 292 1.20 CHI SORB 328 1.00 Propionic Acid 0. 46
Hydr oxy containing acrylic polyner of Exanple 19 9.02
Hydroxy contai ning acrylic polynmer of Exanple 20 14.38

d ycidyl ester/pol yol reactg ct of Exanple 14
30.00 Sol vent Bl end #7 40.%%@%%& ate 12.53 Sub

TBAYK109. 35 PACK 2 DESMODUR N- 3400 Xdeigit(arBFSYODUR Z

4 30.92 MRK 3.46 Sub Total 63.64 Total

1 Exanpl e 33 PACK 1 Wei ght (grans) B\gggsoo 0.50

OV 265 1.20
CHISORB 328 1.00
Propionic Acid o 0.46
Hydroxy containing acrylic polymer of Example 19 9.02
Hydroxy containing acrylic polymer of Example 20 14.38
Glycidyl ester/polyol reaction product of Example 14 30.00
Solvent Blend #7 40.00
Pm Acetate 12.53
Sub Total 109.35
PACK 2
DESMODUR N-3400 29.27
DESMODUR Z 4470 BA 30.92
MIBK 3.46
Sub Total 63.64
Total 173.00
Example 33

PACK 1 Weight(grams)
BYK 300 | 0.50
DBTDL 0.26
TINUVIN 292 1.20
CHISORB 328 1.00
Propionic Acid 0.46
Hydroxy containing acrylic polymer of Example 19 9.02
Hydroxy containing acrylic polymer of Example 20 14.38
Glycidyl ester/polyoi reaction product of Example 9 30.00
Solvent Blend #7 40,00
Pm Acetate 12.53
Sub Total ' 109.35
PACK 2
DESMODUR N-3400 29.27
DESMODUR Z 4470 BA 30.92
MIBK 3.46
Sub Total 3.64
Total 173.00
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TINUVIN 292 1.20 CHI SORB. 328 1.00 Propionic Acid
0.46 Hydroxy containing acrylic polyner of Exanple 19
w0 .202/06Hegdr oxy contai ning acrylic polynmer of ErampiSeoogn43980
14.38 dycidyl ester/polyol reaction product of
Exanple 9 30.00 Solvent Blend #7 40.00 Pm Acetate
12.53 Sub Total 109.35 PACK 2 DESMODUR N-3400 29. 27
DESMODUR Z 4470 BA 30.92 MBK 3.46 Sub Total 3.64
Total 173.00 21 WD 2007/061664 PCT/ US2006/ 043980
Exanpl e 34 PACK 1 Weight(grans) BYK 300 0.50 DBTDL
0.26 TINUVIN 292 1.20 CH SR8 328, 1.00 Propionic
Acid 0.46 Hydroxy contai ni‘n'gﬂg'rgirc pol ymer of
19 9.02 Hydroxy containi ng aM¥gihi€apoisymer of
e 20 14.38 dycidyl ester/polyol reaction
0 of Exanpl e 10 30.00 Sol vent Bl end 330 40. 00
§ 12.53 Sub Total 109.35 PACK 2 Q5BE&SMODUR
DESMODUR Z 4470 BA 30.92 =M BK2@. 46 Sub

Acid 0.46
Hydroxy containing acrylic polymer of Example 19 9.02
Hydroxy containing acrylic polymer of Example 20 14.38
Gilycidyl ester/polyol reaction product of Example 10 30.00
Solvent Blend #7 40.00
Pm Acetate 12.53
Sub Total 109.35
PACK 2
DESMODUR N-3400 29.27
DESMODUR Z 4470 BA 30.92
MIBK 3.46
Sub Total 63.64
Total 173.00

Example 35

PACK 1 ’ Weight(grams)
BYK 300 0.50
DBTDL ) 0.26
TINUVIN 292 1.20
CHISORB 328 1.00
Propionic Acid 0.46
Hydroxy containing acrylic polymer of Example 19 9.02
Hydroxy containing acrylic polymer of Example 20 14.38
Glycidyl ester/polyol reaction product of Example 12 30.00
Solvent Blend #7 40.00
Pm Acetate 12.53
Sub Total 109.35
PACK 2
DESMODUR N-3400 29.27
DESMODUR Z 4470 BA 30.92
MIBK 3.46
Sub Total | 63.64
Total 173.00
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Total 173.00 Exanple 35 PACK 1 Wiaht( rq anms) BYK
300 0.50 DBTDL 0.26 TINUVIN 292 1.20 CHI SORB 328

wa 2007/0ete@pi oni ¢ Acid 0.46 Hydroxy contai ni ng RCTAISRM6/043980
pol ymer of Exanple 19 9.02 Hydroxy containing acrylic
pol ymer of Exanple 20 14.38 d ycidyl ester/polyol
reacti on product of Exanple 12 30.00 Solvent Blend #7
40.00 Pm Acetate 12.53 Sub Total 109.35 PACK2
DESMODUR N- 3400 29.27 DESMODUR Z 4470 BA 30.92 M BK
3.46 Sub Total 63.64 Total 173.00 22 WO 2007/061664

PCT/ US2006/ 043980 Exanpl e %rﬁ%ﬁié Wi ght (gr ams)
BYK 300 0.50 DBTDL 0. 20 2 1.20 CH SORB

3 50 Hydroxy containing acrylic pdVeigbiaramsFxanpl e
1 (8)7 Hydr oxy contai ning acrylic polyner_ of
21 27.58 dycidyl ester/polyol redt$9on
p [?%?52 Exanpl e 16 20.99 Solvent Bl end ‘1)#38 30. 00
P, 8 1?2815 77 Sub Total 129.11 P/;I\%% 2"

Hydroxy containing acrylic polymer of Example 19 31.87
Hydroxy containing acrylic polymer of Example 21 27.58
Glycidyl ester/polyol reaction product of Example 16 20.99
Solvent Blend #7 30.00
Pm Acetate 15.77
Sub Total 129.11
PACK 2
DESMODUR N-3400 20.18
DESMODUR Z 4470 BA 21.32
MIBK 2.38
Sub Total 43.89
Total 173.00
Example 37
PACK 1 Weight(grams)
BYK 300 0.50
DBTDL 0.20
TINUVIN 292 1.20
CHISORB 328 ’ 1.00
Hydroxy containing acrylic polymer of Example 22 40.87
Hydroxy containing acrylic polymer of Example 20 11.68
Glycidyl ester/polyol reaction product of Example 15 26.73
Solvent Blend #7 29.99
Pm Acetate 16.95
Sub Total 129.02
PACK 2
DESMODUR N-3400 20.23
DESMODUR Z 4470 BA 21.36
MIBK 2.38
Sub Total 43.98
Total : 173.00
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DESMODUR N- 3400 20.18 DESMODUR Z 4470 BA 21.32 MBK

2.38 Sub Total 43.89 Total 173.00 Exanmple 37 PACK 1
woebghws(geans) BYK 300 0.50 DBTDL 0.20 Tl NUPCRUB2@D6/043980

1.20 CHI SORB 328 1.00 Hydroxy containing acrylic

pol ymer of Exanple 22 40.87 Hydroxy containing

acrylic polynmer of Exanple 20 11.58 @ ycidyl

ester/polyol reaction product of Exanple 15 26.73

Sol vent Blend #7 29.99 Pm Acetate 16.95 Sub Tot al

o 81 B SR el ol e

B3 61 s6uChbemissProberassoBe nat e ®F Hle Materik afips fetiowing

aheﬂmtmrﬁmér@dﬁomé@m ahAfyididh nBfesbe cited as a
as the nature of

t t |
BT, st i S Sl e
t frool BowfGhesnical Carresing[HpRCd bf ﬂurélrheslgﬁﬁ Wh@l@ﬁ@i Q\/IL pent yl
t mrer ci a
PISB B o s SBf b AVE S SorPier ol aabip from Bk Chemie
Vvhaviaa @, plase of BEORSE iBWealB@eortl) 6N additive is I
[ avin pl a
F““Ei’f’ hi‘ssy‘?‘ﬁ*’%‘%@&%{“‘% (it E R Pl RREre from
Chemisal &6 %\mg ?@'%rﬂ*@ﬂélha‘#?f i InaspabT. . fr om
Eambmn CherBLO'ﬂ‘VL CELLOBOINE AcbRCEPAAHR) B8R EN | Egommercnally

%E@ge) }r%rgrelaﬁtkn OO&Q%_HJI%UJ LJ]%E&L;‘%] a p%\c/eE O/fA\gSStll’?éSeS in Kingsport, TN
[00078] CHISORB 328 UV absorber is commercially available from CHITEC
Chemical Co. having a place of business in Taiwan, R.O.C.

[00079] Desmodur N-3400 aliphatic polyisocyanate is commercially available
from Bayer having a place of business in Pittsburgh, PA

[00080] Desmodur Z 4470 BA aliphatic polyisocyanate is commercially
available from Bayer having a place of business in Pittsburgh, PA

[00081] DBTDL (dibuty tin dilaurate) DABCO T-12 is commercially available
from Air Products having a place of business in’Allentown, PA

[00082] MIBK (methyl isobutyl ketone) solvent is commercially available from
Eastman Chemical Co. having a place of business in Kingsport, TN

[00083] Propionic Acid is commerciaily available from Aldrich Chemical Co.
having a place of business in Milwaukee, WI

[00084] PM Acetate solvent is commercially available from Eastman Chemical
Co. having a place of business in Kingsport, TN

[00085] Solvent Blend #7 used in the foregoing Examples has the following
formulation: ‘

Component Weight(grams)

BUTYL CELLOSOLVE ACETATE 8.00

Amyl Propionate 24.00
SOLVESSO 100 16.00
Butyl Acetate 12.00
MIBK 40.00

Total 100.00
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avai |l abl e from East man Chem cal Co. having a pl ace of

busi ness in Kingsport, TN [00078] CH SORB 328 W/
wahswrieers4i s comrerci al ly avail abl e from CH TEECT/US2006/043980

Chem cal Co. having a place of business in Taiwan,

R O C. [00079] Desnodur N 3400 aliphatic

pol yi socyanate is commercially available from Bayer

havi ng a place of business in Pittsburgh, PA [00080]

Desnodur Z 4470 BA aliphatic polyisocyanate is

AL iall i J ' | f
b aj n)SF?%%ggﬂ rﬁ)% é’k“fgd'g %ﬁengﬁbﬁ%ﬁr ‘gﬁ@%\ﬁﬂﬁble from
dFeiy Mell Coppheving eplage ebbrainasisdn Hpuatpai TXbl e from

jobododuct ' ik i il '
AjoboFnoduct TINBVINGOS, Mhdsed anubélﬁger?%ﬁagllzggfé'vcgo‘n?ﬁ%?@bluy available

PA [0 M BK (et hyl I sobutyl
cﬁﬁ%’éﬁgﬁgl‘i’%}"ﬁ%ﬁ%@%‘ Gorpnhaving @ placef dyringss moTarrytown, NY.
hmodsyy a pl ate comdoskions ssEkdmisied #2BA7 werEN kA8 plied with a

P, ' [ jod i i all b f Al d h
eIy Efhifphirf 5P BBy i Bt e lownS R psicaiRce,
VI00pg¥0084] AWl ACR4ITAH ewitacbmietal substrate froBACY Laboratories, Inc.

A I b ] i a place of .
RGIAS O apE spo‘??’%%s[:b% ) B B B e soca
uRasecPat. pallabls EemiRRG less Piigsurghd® A.ovasoihvien @pplied to the

f seridebaubsina i ?
feirietiaiibon te GRS s¥b&atHiabl a8 %éé%%looqﬁ%g%)

Anyl Propionate 24.00 S
A on e fearPat sy ESniiicaiss 36 wapgnalied frhehesgeoatend cured at
2007 ©EPeuRCTTRISABHELAVRRLS dryl[fﬂﬂﬁﬁﬁ:k?géa-dfbl E}S&O@Q@s. The
; [ vail.abl e from . :
SR EioP® %Bkrate ui BRRICE) BloptseRiruit adang omposiions of the
HORIOHY EXaple®087] TINUVI N 292, hindered amine |ight
stabilizer is commercially available from ClBA
Specialty Chem cal Corp. having a place of business in
Tarrytown, NY. [00088] The itions of Exanples
#23-37 were sprayed applied with a DeVil biss Gl
MCoatengni um gr ¥iscbyits pvisyogiiyn obest t he gl | owkssig Konig
sGdvpesitien [ 00088]' An APRA3741Tiewat edsloss’al HadhGds Mafdness
fiexgmpled Labor ERY) es, (GR®). (Minutesifal e, M wats28andedt 1
with 600 grit paper. PPG d obal BC col or nurtiners*3964veek?
@af23avai 13l e fr &K PPG | nafistr i egg Pitt8Burgh 43
33

SRy
%a %#gﬁen apgﬂ-_f' ed t$5%tthe 78 50
xample #25 6.7 68.1 63 86 25 40
Example #26 26.7 65.3 68 86 27 43
Example #27 30.1 86.5 55 87 27 42
Example #28 26.5 96.9 46 87 34 49
Example #29 29.1 93.4 49 86 27 42
Example #30 26.5 77.2 52 86 28 43
Example #31 32.2 83 42 87 24 36
Example #32 20.2 70 48 86 46 64
Example #33 184 - 60 54 86 39 56
Example #34 18.5 59.6 59 86 36 61
Example #35 229 119 37 87 38 53
Example #36 48.5 300 35 90 38
Example #37 44.5 258 35 91 32

! - \_/nscosuty was measured at 60 rpm by a BROOKFIELD Viscometer Model LVT right after
mixing th_e formula components (initial) and again measured at 1 hour after mixing.

- Dust time was measured by placing a cotton ball on the coating at various times after
applying and recording the time the cotton ball cleanly falls off after the panel is inverted.
i Glo§s was measured by a BYK-Gardner Micro-TRI-Glossmeter.

- Konig hardness was measured by a BYK-Gardner Pendulum Hardness Tester.
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sanded substrate and given a solvent flash at room
tenperature for thirty (30) mnutes. The cl earcoat of
waxeTpleem4 23- 37 was applied to the basecoat angcTmseme/043980

at roomtenperature. The clearcoat had a dry film
thickness of 2 to 3 mls. The followng Table 2
illustrates the physical properties of the coating
conpositions of the foregoing Exanples: Table 2

Coating Viscosity Viscosity Dust 200 Koni g Konig

tion
ronaot ! OF WhbleaR pariit qigedfihdite of f3S PSR DfaG bopr
h8gpeibed@bpve B{MP%S%Z?; "Ergtrathm Itwils Be gyidedt #those skilled in the art
Eﬂﬁf@hﬁl@#&ﬁ \762*370550&%'%;03@!5? éhé@%re SR iﬁvé?mtﬁﬁ%%ﬁb% made without
EQS B9 i’?’?‘ %‘8 "1"%’6'05 aﬁe&‘e@?efé'r‘ the appeagasl daipps 26. 5
96.9 46 87 34 49 Exanple #29 29.1 93.4 49 86 27 42
Exanpl e #30 26.5 77.2 52 86 28 43 Exanple #31 32.2 83
42 87 24 36 Exanple #32 20.2 70 48 86 46 64 Exanple
#33 18.4 60 54 86 39 56 Exanple #34 18.5 59.6 59 86
36 61 Exanple #35 22.9 119 37 87 38 53 Exanple #36
48.5 300 35 90 38 Exanple #37 44.5 258 35 91 32 1 -
Viscosity was neasured at 60 rpm by a BROOKFI ELD
Vi sconeter Model LVT right after m2 ixing the
formul a conponents (initial) and again neasured at 1
hour after mxing. - Dust tine was neasured by placing
a cotton ball on the coating at various tinmes after
applying and recording the tine the cotton bal
cleanly falls off after the panel is inverted. -
A oss was neasured by a BYK-Gardner
Mcro-TRI -3 ossneter. 4 - Konig hardness was neasured
by a BYK- Gardner Pendul um Hardness Tester. 25 WD
2007/ 061664 PCT/ US2006/ 043980 [00090] Whereas
particul ar enbodi nents of this invention have been
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descri bed above for purposes of illustration, it wll
be evident to those skilled in the art that nunerous
woani7awicems of the details of the present i nveRCTMIS2006/443980
be made wi thout departing fromthe invention as
defined in the appended clains. 26 WO 2007/ 061664
PCT/ US2006/ 043980 We claim 1. A copol yner produced
fromreacting a glycidyl ester and/or ether with a
pol yol conprising a functionality of at |east 2
WORL @hih-at | east 50% by wei ght of the copol yner
conprises a mninumof 3n+X repeating units, wherein n
is a nonomer wunit and X is a nmonomer unit and/ or

ogher react anéo o?ymérmoa@m fycrfﬁrre&%gradgli?&dgfl%ggég%jn%l ether with

wher E{QF | ess . E Q the copol yirer™inc o
pBIFY ‘F‘?:’“'Bﬁ‘ﬁ"f%a A 'Hﬂa'i*}ﬁQf @Hﬁ%Str?o‘fV Ginsdt GRSt §I9Pe bpweight of the
Toepatypal gomesrise eomimimudn ot r@péitﬁhgrﬁﬂlt@f whéigirPn & a monomer

f g8 el ol ig B8l g & Punber

~average nol ecul ar wei ght (l\/h) of at |east 500 g/ nol.

5o, The C°p°|T¥|€Pd' Bfgnﬁr@c ﬁ EL 1t\nﬁerg}r>/l%§%mafl £ bf the

conprlses a C5- i C acl
cEPH Wr'“%lf'd%f’r BPIMerigaBite havw@epﬁﬂmmdmlm Vnmhie r
average nolecular weight (M) of |ess than 300. 7.

The copol erein said npri ses
ng'openlto yl yng-rh?&gpolyg‘e&oﬁfj'la'"P “@%%Qé%ﬁm'%ﬂfat'o of glycidyl ester
cyud/ohethent® mhiyatid dideadt,3:1.r i net hyol pr opane,
tris(hydroxyethyl)isocyanurate, and/or

pentaerythritol. 8. The copolymer of claim1 having a

i ecul ar wdi hgws)pawg"ﬁr Pheleiny i haying & rumbdravetageOmooular weight

The,) epaOkYSEI00d/mfl.ai m 1 wherein said pol yol conprises
a functionality of 2 to 16. 10. The copol ymer of

claim9 wherein said polyol conprises a functionality
2510 5. - 27 TWOCcPOIYMe6 b684InPCWHIRIN e §988QsteklcomPiges a Cs-

g%cﬂ,%é@{egoghpﬁgﬁdgg havi ng a hydroxyl value of 50 to
3 .

ocessS for preparing a copol yner
conprising reacting in a nolar ration of at least 3:1

aggl ycidyl egk %BP@{%VeP bf ﬁéﬂﬂ \AWeﬁeQn %&8&%&'@@%%&%& average

functionalit eas orm a

mﬁ@P&F'ﬁr&’F'Q%Q@@%WHpa’\’/\é%ht of the copol yner

7. The copolymer of claim 6 wherein said polyol comprises neopenty!
glycol, 2-ethyl-1, 3-hexane diol, cyclohexane di-methanol, trimethyolpropane,
tris(hydroxyethyl)isocyanurate, and/or pentaerythritol.

8. The copolymer of claim 1 having a molecular weight distribution
greater than 1.10.

9. The copolymer of claim 1 wherein said polyol comprises a functionality
of 2to 16.

10. The copolymer of claim 9 wherein said polyol comprises a functionality
2to 5.
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conprises a mninmumof 3n+X repeating units, wherein n
is a nononer unit and X is a nononer unit or other
woeeicams4 13. The process of claim 12 wher ei nPCEAS2006/043980
t han 50% of the copolyner includes polynmeric units
havi ng the same nol ecul ar wei ght. 14. The process of
claim 12 wherein the copol yner has a nunber average
nol ecul ar wei ght (WMh) of least 500 g/nol. 15. The
process of claim 12 wherein the glycidyl ester is a
Cp1Cl2 bra kel [ £ f
cl 1m m 12 mgﬁ‘teéfﬁ’pﬂye pol l)?o%lrﬁﬁa%vg;% h;m? ’?e\%@ t(?s]fé% to 300.
300. 17. The process of claim 16 V\,her ein said polyol

cq;zpr | ses ata bm&i;s ﬁjﬁfbrerﬁ@uhg%' cI ohexa@@%ﬁ&tﬁé‘ in a molar

'ﬁgﬁ% Ia? letaﬁ{' %étan?}&:l %2 g or e’ther ith a polyol having a functionality
t oi &(Iégsj Qdmf@hhylcbpel@meawmm‘ne at least m,mb@eﬁeigmrdf 1 copolymer

cComp st BRI or R Epbayil T BndfBis o= tirpmergnit and x s

i ses unc |onaI|t
19 morwmqsmtt@wthﬁr re,aqam 18 wherein said pol yol
conpri ses a functionality ranging fromat |east about
2 1o about 5. 20. A coatin onposi ti on conprising: a.
t & copoly m;.r MEJrOeess; %CP"ﬁg% whereiadess theniS®ie of tbaaopolymer

ginglupes poltérie.units BVing Shegahé rvkvdumr Véiget | onal
groups reactive with the functional groups of the

copol ynmer. -28 WD 2007/ 061664 PCT/ US2006/ 043980 21.
Thé coat i ng Therposessi aficlairh 1@l vetieTeiRGhé Bopblgmet BAPE inSiiber

agvadgi mo%&Lartvﬁag@g ?.Bf@g%.’t'glﬁ) /Migftional groups

reactive wt I 'ona ps ‘of the curing
agent and/or the copol yner. 22 The coati ng

c%mOSI t It onThk ﬁb@éﬁ‘@kla}mfwt@wﬂér&ﬁ'tﬁ’e @%ld&l é’s‘%é‘:' i=a 05 c12
one rises a polyester, an acrylic poly

a %BS?ecgaltP&aggﬁgphane 23. The coating conposi t| on of

clai m 20 wherein said curing agent conprises a

o8 oy ARSI 0 b o0

two- conponent system wher ei n one conponent corrprl Ses

the copol ymgge ??gcésg Ff clBftf 98 WHePLR %Q%‘“Eonﬁ& @Hgf’gés ac‘tgjagst one

The coating conpositio

Cur [ agen
ST e eag S ALY col ORISR eeRns ok sydohoxane di-
binetﬁaadl, pirhathgeIpsARE Etris(hyaibxPeth PIoibS&hurate, and pentaerythritol.

18. The process of claim 12 wherein said polyol comprises a functionality
of at least 2 to about 16.

10. The process of claim 18 wherein said polyol comprises a functionality
ranging from at least about 2 to about 5.

20. A coating composition comprising:

a. the copolymer of claim 1 having reactive functional groups;
and

b. a curing agent having functional groups reactive with the
functional groups of the copolymer.
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26. The coating conposition of claim25 wherein the
conposition is a one- conmponent system 27. A

woaplognass produced fromreacting a glycidyl eBCEMUS2006/043980
and/ or ether with a polyol wherein the polyol _
conprises a functionality of at least 2 and wherein at
| east 50% by wei ght of the copolymer conprises
repeating units according to 3n+X wherein in is a
nmonomer unit and X is a nononmer unit or other

(rj_Qfl.Ct _agt . safih ccfé?:ﬂ@lc?ﬁg)ﬁsﬁ\@q %Pglag‘%ﬁalfmr%ron\’ﬁiisggtan additional
' ution, greater .10. -
Icgrtngalonent having functional groups reactive with the functional groups of the curing

agent and/or the copolymer.

22. The coating composition of claim 21 wherein said additional
component comprises a polyester, an acrylic polymer, and/or a polyurethane.

23. The coating composition of claim 20 wherein said curing agent
comprises a polyisocyanate and/or an anhydride.

24, The coating composition of claim 20 wherein the composition is a two-
component system, wherein one component comprises the copolymer and the
second component comprises said curing agent. '

25. The coating composition of claim 20 wherein the curing agent
component comprises a blocked polyisocyanate or an aminoplast.

26. The coating composition of claim 25 wherein the composition is a one-
component system.

27. A copolymer produced from reacting a glycidyl ester and/or ether with a
pquol wherein the polyol comprises a functionality of at least 2 and wherein at least
50% by weight of the copolymer comprises repeating units according to 3n+X
wherein n is a monomer unit and X is a monomer unit or other reactant, said
copolymer having a molecular weight distribution greater than 1.10.
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