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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 aiso 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
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[o0011] 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



2 WO 2007/ 061664 PCT/ 1JS2006/ 043980 the pol yol used

in the reaction. The followng Table 1 illustrates the
rel ati onship between the nolar ratios of polyol to
woyeimhgles£st er and the resultant nol ecul ar vweiTglE2006/043980
di stribution (Mv M) of the copolyner. TABLE 1 Mol es

of Mdles of 'Polyol(s) Functionality polyol dycidyl
Mv v\n MV Mh Ester NPG 2 1 3 1174 882 1.33 NPG 2 1 4
1372 1036 1.32 2-Et-1,3-HD 2 1 3 1132 817 1.39

2-Et-1,3-HD 2 1 4 1,4-CHDM 2 1 3 1277 788 1.62
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131273 721 1.77 2-Et- 13HD/fl\/P25131166 828
1.41 Boltorn H20O 16 0. 18 Zéﬂ%orn H20 16 0.2 2.4
2940 1277 2.30 (000121 Tabl ove details a

particular trend of the fol{ge oi ng r Maddsiafn { hat | the
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ar e 2Br1-3HR ngl t he Reaturdes det florth 3 abovp1t2d 81&d 1.39
clontoeEp1, atHm . 2 1 4
1,4-CHDM 2 1 3 1277 | 788 1.62
1,4-CHDM 2 1 4
Unoxol 3,4-diol 2 1 3
Unoxol 3,4-diol 2 1 4
TMP 3 1 3 1146 | 938 1.22
TVP 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
{00012] 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 ene 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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eagent comprises functional groups which are reactive with the functional groups of
the copolymer. For example, suitable curing agents can include, but are not limited
to aminoplasts, polyisocyanates, including blocked isocyanates, polyepoxides, beta-
hydroxyalkylamides, polyacids, anhydrides, organometallic acid-functional materials,
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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



the like for use as a color coat. In other

enbodi nents, the coatings may be used as a clear

coat. [00018] in one enbodi nent, the coating
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include the curing agent. The curing agent in a two
conponent system need not be bl ocked. The two
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s peuvineiiesd rangk IciterLindyeings intended to include all sub-ranges stibsumed therein.
Plural encompasses singular and vice versa. For example, the reactants in the
present invention are described as “a” glycidy! 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.




such as those expressing val ues, ranges, anounts or
percentages nay be read as if prefaced by the word
"about", even if the term does not expressly appear.
wWOYo07/06ees | cal range cited herein is |ntendagdTiu$2006/043980
i nclude all sub-ranges subsunmed therein. Plural
enconpasses singular and vice versa. For exanple, the
reactants in the present invention are described as
"a" glycidyl ester and/or ether and "a" polyol,

however, m xtures of glycidyi ester with glycidyl

ether as well as m xtures gk ug§:5 is also

IatedT Fttdth [oore, as usta the term
COpEIR, 1 PO g SR es’ S dRE5aeih fivDratd Wi ipiien.and
an%h%'!ﬁ 'Fpttﬁ’@mep@l‘u?#@ﬁémawd tl@ﬁbpwr}menrsanyt\hmj prefix
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! i 2 i Heebe! HRlncbeio M. MAOTBT o fr@PE wos used t
andgtgmiingd theeveight aydrage molecitat weightAMivi adidre RGBberGRErage
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M properties fda f@lIréSainingHExatREswess cm:datécbin titkegapieninamiter] tvever,
Veing P @S 348 bBEN Shidedr Wei ght, Mv and the number
average nol ecul ar wei ght M. The pol ydi spersity was
cal cul ated by dividing the Mv by the ©Mh. The act ual
data derived fromthe GPC iExamuolii ed for Exanple 1.

h@oodef O pe r tA ?e%ﬁ&&{ vdsB& erqﬁﬁgeg {Nﬁlg sﬁ@merﬂfﬁ%éoadenger and

al cul at ed
ha@ ’B%H“'Gh‘f"?? @??'9%%1% 19 Eb@oz’éﬁ) ngopesti olverl. 12022 (3.0
equblepPUARDURASE 10 (om HXn 121ty Ehe®RAMEASES.8281§ stannous

Eie%étgélg b Rkba F@@ggamee.% g«.&dlk,éog]%n% el et 3o HhE beagtion
EWFF%‘%P S&gEed t9) 1@90@?69%%%1}6%‘&6'@ siped yntis theramows
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r e822.6 sgtKQh/gd Tt foliavingaaredhe repultsjof the GOt datd fobfhisdddolymer:
timed bubble tube viscosity of 61.8 sec, an APHA
col or of 50 - ahydroxyl value of 192.6 ng KOH g

The fol | owi ng arF‘eeaM@w@M%gmf t he “eRGadat a|for this
copol yner: 1631 7.34

1469 9.38
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Peak Mbl ecul ar Wei ght % Area 1631 7.34 1469 9. 38
1252 18.34 1027 25.92 804 27.73 559 8.78 461 1.29
348 0.69 185 0.53 7 WD 2007/061664 PCT/ US2006/ 043980

Woa62Rkiede copol ymer had a wei ght average nalmaskpdodn43sso
wei ght (Mnv) of 1174, a nunber average nol ecul ar

wei ght (M1) of 882 and pol ydispersity of 1.3 in THE
Exanpl e 2 [00029] A reaction vessel equipped with
stirrer, thernocouple, condenser and nitrogen inlet
was charged with 52.0 g (0.5 nole) neopentyl glycol,
479.4 g (2 noles) CARDURA E10P and 0.531 g stannous
och§§%§ and ﬁated to 1300C. The reaction exothem ed

C. Th&"s EXehsh Ped Apsialt ayrage@olesyiapweinlt (VB) et 174,
and number averagenneleowaraveighit (MeXofBBRiahd pbiydiepar iy of 1.3 in THF.
equi val ent wei ght was greater than 13,000. [00030]

The resul tant product had an epoxy equival ent of
223,600, a tined bubble tlﬁi’é‘ﬂw—&éosity of 89.6 sec,

anfodddp col oA r@a‘ctt&@vesséibquﬁapba it %ﬁﬂretzt’;/ &%Hﬁod}fjplé 2Gondenser and
0

\A”gln:ﬁ;??'grgl\t/\lee?gvgs Endi ?@&w{iﬂ)gf Wé (aﬁt%%géfg?%yl giy ﬁb ﬁg%? g (2 moles)

a 3 L 071 gﬁtanmusmwt%mn heAtgiost36p6; The reaction

1. &(otmerm'Eﬁllt_o x| EheFebfliofn Mpﬁeﬁjﬁi\%é Ribc¥eS $800C and the

e qU&rﬁQﬁgw rﬁt Qin%h 'ulﬁ{nﬁﬁe e;gcpxg %R%%u%ﬂél@qo nde n S ??féll? ! d13 000.

nitrogen i

2- [@PPR%’ 1, 3- H&f&ﬁ%ﬁf‘bm ¥l had ag eppxy. quvgleesyf mmnmed

?3 biliblatitie OisEaRy of 89.8886 w8 ARHAEI6r cﬁrsg bea@r ﬁ‘ﬁjr&)@/l value of 155. 9

0 ere

oo £85I ROLIR PR 14, A NERIN aiiTfed PRt

st Pir 1344 RYMPerayerags ssjeis W&héﬂ&1%|agﬁwolxﬂ»§peﬁlyaqf 43 in

t h@HF. 13, 000. [00032] The resultant product had an

epoxy equi val ent of 25.873, a tined bubble tube

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

hydroxyl val ue of 152.4  Example3

[00031] A reaction vessel equipped with stirrer, thermocouple, condenser and
nitrogen inlet was charged with 131.8 g (0.9 mole) 2-ethyl-1,3-hexanediol, 647.6 g
(2.7 moles) CARDURA E10P and 0.792 ¢ stannous octoate and heated to 1300C.
The reaction 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. .

[00032] The resultant product had an epoxy equivalent of 25,873, a timed
bubble 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-ethyl-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. )



ng KOH g; ;, had a peak nol ecul ar wei ght of 835, a
wei ght average nol ecul ar wei ght of 1132, a nunber
aver age nol ecul ar wei ght of 817 and pol ydi spersity of

Wwo%oi7eikblE. Exanpl e 4 [00033] A reaction vesg@lusioosossos0
equi pped with stirrer, thernocouple, condenser and

nitrogen inlet was charged with 117.3 g (0.8 nol e)
2-ethyl -1, 3-hexanediol, 767.4 g (3.2 noles) CARDURA
El OP and 0.889 g stannous octoate and heated to
1300C The reaction exothernmed to 1450C. The reaction

g ISR L B 5

t hhﬁbb ﬁ%‘gedﬁc"%‘y W28 5F S~ P@W@é@o@@/ emwssw value of 143.9

[ 00939H/ghe resul tant product had an epoxy equival ent

of 15,948, a tinmed bubble tube viscosity of 65.8 see,

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

ny KOH' g. Exanple 5 [OOOBS]J&MR*.&EH on vessel equi pped

W [000385] i I I erA rddetiomeasséquipped WAtR 8@, ﬂh@ﬁnod@;‘ubl%o&ﬁﬂenser and
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r e@@ddd)é}\ottﬁgg&(t@ﬁty Wae edQJn Flie E%ox SOoﬂeng%lH& was greater

contents were st rre
meV@Ht 3fQe- greater than 13 OOO [00036] The resul tant

gr gl&um h gd e repuliant @dusthbe Bh epbxyByuiafent 8f 35,8830, fimed
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Web&%sdé‘sﬁ% WTHpoI ydi spersity of 1.5 1n THE

Exanpl e A reaction vessel equipped with
stirrer, thernpcouple, condenser and nitrogen inlet
was char‘ged wth 93.8 g (0.B5ampl &) 1, 4- cycl ohexane

di @Bﬁ:ﬁi‘nm A Rdticn \%sgé}l e@guﬁg&ﬁ\%ﬁtq %%t Sg)zl)e%gdenser and

st annous oct oat
r e%’ PITHNBI AT RRS With 934188 0-6TRele) d depicloherangstimethamas,
WaB24. 20 $2:6 ntotes) CARDDRME1 0 EnCO.NL BH banNBliLodidAts él‘%jheated to

u n,‘ 3d Ct g S at er
" o E’;ﬁ%ge%gﬁgﬁ é}%gﬂer @éﬁpat 131 Aﬁ%b I:H'n(ej v@%ctlﬁrq maperaetﬁrgws raised to
lﬁ\?gtl t %cf:o %wt%)ygre sfired ppti) 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
1566.5 mg KOH/g.

Example 7
[00039] A reaction vessel 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 15Q00C



bubbl e tube viscosity of 3 mn 2.6 sec, an APHA col or
of 70 - 80, a hydroxyl value of 156.5 ng KOH g.
Exanpl e 7 [ 000391 A reaction vessel equipped with

wbi2bd7REssd her nocoupl e, condenser and nitroggAisAd8b43980
was charged with 115.2 g (0.8 nole) Unoxol 3,4-diol (a

m xture of 1, 3- dinethyl ol cycl ohexane and

1, 4-di et hyl ol cycl ohexane from Dow Chem cal), 576.0 9
(2.4 nol es) CARDURA E1CP and 0.69 g stannous octoate
and heated to 1300C. The reaction exotherned to

136a& the [ddRtehRafdrt Sfird LOMB tat YRt went @
Pégg e/ 061664 Fr’CT/ US2006/ 04 %6 and t heﬁcon?%ﬁggfe}rth%n
we

irred until the epoxy equival ent wei ght was

gr B804} t hanThel@sAGdt p{od0G4RH aftepoxyesquivialemt ot HtBAG & timed

hag oy 2l feod 7, u

t uggﬁdg? E@Sﬁ'@%"” o7 oG e A SRR St A o value of

1.20g 59yl val ue of 131.2 ng KOH g. Exanple 8

[ 00041] A reaction vessel equipped with stirrer,

t her nocoupl e, condenser andg bggen inlet was

charged with 93.4 g (0.65 oxol 3,4-diol (from
e ¢ aﬁfeace%\'%ﬁsgl eqlinperdyith sfirerathelrgcopnle rongapser and

0. Ritdgen milcavas uisarged with ©3.4rt0.68eadieUrionollB9 a6 (FrireDow
r e%&h%l) e@%tfhé fﬂ@ glo‘e‘%) éﬁk% %ﬂﬁ” édrﬁ?(ﬁﬂé)% sttann?us octoate and

mper at

st h??t@a tcuh’%qop F%feésfeﬂwe@érmﬂvaq’ Ent41e6; Jhe reggton @meraiwe was
t heaiseti3p(600C And thediohicatsalerd siized\ati the @pdxyt equivalent weight was

ac gRlEdr i 130! %Céddﬂﬂnal C{:%)\?] c%d-g % é&%‘gr&@%e regction.

product had an e ul va
bulPE1 ube ThewEsdiny pedug Wﬁ“ﬁ%’ %@a'eghow%emwd
of b@iie tubg¥Bcosity lvy A nox 27.5\sab.Len ARHA tdldr & 209 - EEb phydroxyl value

Exg;‘rp};e?,g‘tg K943l A reaction vessel equipped with
stirrer her nbcoupl e, condenser and nitragen Inlet

was charged with 114.1 g (0.85 nol e)
trimet hyl ol propane, 612. 0 ExXatmgié9 nol es) CARDURA El

OP 305k 0- 0. 78 %&txér?] fabsqt g:%%ggﬁtg a"%%émg%oecgm%@ &#48%er and

The react| on exot react
t eR{ePeR iﬁ‘leéwmgh%?%w’ 14+1 906885 A1) timathyglptopare 61RO (2.55
st moles)l CARDIURA BDRegek§.0 7q 1 ig\stdnaatis s@did bnd\Bsated @21306C. The

t h?ébcaigh Q)%ermLQ QPfé!achﬁ%e r@%ﬁb{- C{Jé?{} r%qrfé l?ggd #H1500C and

pPQ ui val ent o

v! theteapikptsiyers Sifrel wgl ibese@exy %w“mw\weshbwawea@r thag 33.000.
a [Opds4axy| vEharesafant @BEud hag aK@pbxy edubdieat re@i02, a timed
MO bgsuié fibe WRCEEHY ofb nf 35.42eWBINKBHAYS6AFA0TRLES Hydbxy! value of

231.8 mg KOH/g; had a peak molecular weight of 878, a weight average molecular

1 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.



wei ght of 1146, a nunber average nol ecul ar wei ght of
938 and pol ydi spersity of 1.2 in THE Exanple 10

[ 000451 A reaction vessel equipped with stirrer,
wbhehimerep! e, condenser and nitrogen inlet pE@ERIS2006/043980
charged with 93.9 g (0.7 nole) trinethyl ol propane,

672.2 g (2.8 noles) CARDURA E10P and 0.778 g stannous
octoate and heated to 1300C. The reaction exotherned
to 1410C. The reaction tenperature was raised to 1500C
and 10 WD 2007/ 061664 PCT/ US2006/ 043980 the contents

vvetr@ @htdntsﬁdera Rtifrdd urhmtnért% éméré}lt Wé%;h%%& lealdRthan 13,000.

0 Lt t
G0 sl Haona e ot e Bl tozeodlamte o iy
Th @oa@sul t anThepresdiant pleddctdad epepyxeentivaing ot 240023, a timed
24b9&>’ie tu'%etvisﬁgéjt?' Py eot %Q@ éH &m& S&Xr &fa03 5‘8‘ ; h%(?b)gyl value of

go gn A‘ﬂ%ﬁégg of 40 - 50, roxyl val lUe

% . Exanple 11 [00047] A reaction vessel

eqw pped with stirrer, thernocouple, condenser and

ni trogen inl et vvas chargedEyyg“tn 1elfp- 7' 9 (0.75 nole)

tr| sh droxygh é)%‘cl) &g'n%'r”W%WHUéEW géréo 256m)l es) g
] C@H e;«f@a}pg@eran

t omtrfd:@éloiﬁlet Wae charged withn 1@ D I{@.7 Srerbid) arishgrokyetri Bocyanurate,

regg.h ?ﬂztzg RS CARD (?'-" Eﬁ&'o Y95 gjsﬁagﬂéil:éa%qoét%] Sind heated to

conten s were stirre

wel PRC- ke repclian E’F°*herfrﬁ9r‘P 138a5p oThe[ ree@wa]te"mﬁéature was raised to
r ed€SaCiand fhe cdotebtsinate stiredpmiilthe gpoxyadqaivilent waghtlf&% gréater
ti e 1 tm,bble tube VISCOSIty of 17 mn 14.1 sec,

AP -IA col or > 50 ¥|drox yl value of 202.

PRI £ o TP 25U pmaycthah o ety esinpiest el ETeifd: %%@ad

W bubtde tubee!rspoéaﬂyeaf D odrupd.  se€ @ndeNetoloradiié 500) 4 ARPGHYI value of
inh@iT @Lged wth 117.5 g (0.6 note)

tri shydroxye i socyanurate, 648.2 g (2.4 noles)
CARDURA E1 OP and 0. 778 g stannous octoate and heat ed

to 1300C. The reaction exBkivepketk to 1380C. The

- T eﬁﬁb&s?g LeMReLALLE Ge \é@iseq'bﬁ.wlpéﬁ Qith gtln‘é'rGtﬁg%&ggplé hc%ndenser and

con re stlrre unt |
weRESR RISt YPe Shaped VA3 9 666 MR SerusroTrin earanrete.
pr 64812 g (Addnales) GAROURA Eil 0R had 0.788 g:HnA0Gs ododté BB heated to

gggbz}b& THBFedtias eﬁﬁpgé toH-fadc T Eagif tegfihy %as raised to

3P %‘hﬁﬁP@eﬁ‘P "?/\%‘I’@Ht““&'f‘h& ghexy esuxxe'regwe'@ve\faa@eeater
ertI’BOL?IB&OO .
{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, a hydroxyl value of
178.3 mg KOH/g; had a peak molecular weight of 1370, a weight average molecular

wexght of 1436, a number average molecu!ar 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 130cC. The
reaction exothermed to 1380C. The reaction temperature was gradually raised to

11



wei ght of 1436, a nunber average nol ecul ar wei ght of
1023 and pol ydi spersity of 1.4 in THF. Exanple 13

[ 00051] A reaction vessel equipped with stirrer,
woesmersp! €, condenser and nitrogen inlet peAAIS2006/043980
charged with 115.8 g (0.75 nole) pentaerythritol,

661.3 g (2.55 noles) CARDURA ElIl OP and 0.718 g
stannous octoate and heated to 1300C. The reaction
exot hermed to 1380C. The reaction tenperature was
gradual ly raised to 11 WD 2007/ 061664

PCT#04%210Q et W@er}&lﬁﬂ@@o Bi@sé]@é and®e Qﬁ%ﬁ@rwgré‘gﬁﬁe‘atunﬁﬂhe
dlg i ui@g' tth r?tontené %bé} red until the
epo y e(éw va ?gv\evYaﬁl%r é t han 13, 000.
[ 0199852] The Thssugisultamt prpdm! ltneﬂ ahadonre@paient olp4,863, 8 titned
Of b@fblegﬁﬁe v%céélt?fb@7 i DB eet, léb@\lﬂ#& E&é* &oBl 150, 'H Il\-}ld [oxy value
%e%m PHA col or of 100 - 0, a hydroxyl alu
g. Exanple 14 [00053] A reaction
vessel equi pped with stirrer, thernocouple, condenser

and nitrogen inlet was chargggdieMd h 88.4 g (0.65
bﬁ?’ﬁgﬁem ae thr| tol, 623 (Z-4 notes) CARDURA

E1 A tPagten Ve rSUlppe wite sliFer. fearesguple, cpagerser and

Theitrogeraivlet was erxargérewmals 4 g (0.88nfdie) Peetaen@aritol0BR3.3 g (2.4

t emBPeE Nﬁ@ s’jé‘tbﬁ t&toa@%%éa?eogtgtlsbm The

ent ae %} I'SS o v e nts
St [5APURT ‘?319 er med, 96xy hsa%ﬁ%n mp%wgma%%dt@memsep to
t h APpoL3to@eothe[@OBSA/hITdIdo diesaliet @tk thi odtetts weadstted until the

ep@b’dky%awvé\(lahﬁﬂélgfﬂfwa@%ré@&thé’h H@&g bubbl e tube
APHA col or of 50 -

a ﬁ?§§$“l§<§| “vH s genl pei i) ReppYy cavialeg o000, fmed
rmb'é&?!ﬁ tabe Wistegity obf mMial#7.) sec,\sBiARHA anleraf@e - 180) £bydredy! value of
V\BZM nngdﬁ/Z;%acﬂa Béﬁmﬁéieé\){ﬁf \@&&)t %?llﬁ:'gu beigh® F@%%@rt\olecular

T otgetls e

t
BRI Sikrbas mobailar wBiol 471 143 A eaiydispersity of 1.2
t herifcoupl e, condenser and nitrogen inlet was
charged with 36.1 g (0.25 nole) 1,4-cycl ohexane

di met hanol, 33.5 g (0.25 %I e% tr| nmet hyl ol pr opane,

360.2 g (1.50 noles) CAR 3and 0. 408 g

st BA8RSls octAastiemeeshelameigpedwitid Sirfar, thiendceaslé,i c@ndenser and
exﬁﬁrbg?e"rﬁﬁlét Was éﬁa’i&é& wﬁh@a 1 5‘%@% h{b'ﬂa)ﬁeﬁ&%fo%%d% c}ﬂ?étpanol 33.5

ral ole}gﬂ %@qr an §€% ntsovvere stirre

t @ 23 0le? Btotlenspatip, Pie A0 57eR) GARDHER EA0 Bt 0408 g

[ OSlemBLs ?ﬁ@ateeqm heated tpr13eh(x (Thhaebction exuigrmediio V380Nt The

of reddtidht8mpéaratuiréBs raised to 1500C and the contents were stirred until the
epoxy equivalent weight was greater than 13,000.
[00056] The resultant 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) trjmethylolpropane, 2881.0 g (12.0 moles) CARDURA E10P and 3.179g
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bubbl e tube viscosity of 3 mn 45.4 sec, an APHA col or
of 30 - 40; had a peak nolecular weight of 1222, a

wei ght average nol ecul ar wei ght of 1273, a nunber
woei@peicep! ecul ar wei ght of 721 and pol ydi spaimaisbdos0i3980
1.8 in THF. Exanple 16 [00057] A reaction vesse

equi pped with stirrer, thernocouple, condenser and
nitrogen inlet was charged with 292.3 g (2.0 nol e)
2-ethyl-1, 3-hexanediol, 268.2 g (2.0 nole)
trimet hyl ol propane, 2881.0 g (12.0 nol es) CARDURA HOP

an dtaana%%cﬁ:atél-é’nmmw 130466t r@gétH%?é}g@\/e%g’ogf%OM'l oC. The

C. The reaction

Qct 0a t e and 0
ox SR efeb RS yBR taRE Tl (hon e e confatis permstia uni the
r aeBey qquwa.ls@o@ugmmasrg;eatenhemu&oom e stirred until

th f005HIOXY EfHY péalieiM: p)’éﬁb uctwﬂ%gg%af@i aléntﬂgp1é[8’4 ggfned

g é} The, resul tant equr va

1Pl ke Vigcegingoh o 50,765/30 ARTH: CRIPLl 291135 10 sty S B29
an IiRHAad @l perk ofolstDlar waihhaoih 199mwéfgh£éve8ag%9noté&ﬂeﬂmeight of
had1és, aﬁﬁ%epg}e?&}a I%Blf\f@%rqpélgtﬂ IfrééSrggnd 801 ht ag F&i?'?HF.

mol ecul ar wei ght a nu AVErh
wei ght of 828 and pol ydi spersity of 1.4 |n THF
Exanpl e I'T 1000591 A react ErampRstrel equi pped with

h |
St Wog%; r ted%m F@ﬁﬁ%’rg{é&g féi\g)%%gaﬁth ?ﬂ' @szr{\ gc(rgﬁgr)]l ! nS&nser and
doRIPT HiehweS, BFarded Wi P15 (07 5 molsey Bplkom g8 dpndrtie pool
g (fon8RensoieBYlyds,de) ¥ 1h8 ) 2(drmstedpCiadexx Sheniion] BxaRd

1. BRe@icalh aR9. B§ g%‘férﬁﬁhs 0?2% %ﬁ@%ﬁ&e& % i‘%& hd Piction

€ rea

r eact I on g’x?(,)é? %]‘ rIﬁ?
| egd 00, Jihedgagtion fesoRaratyievasiaised é?lﬂ@?ﬁsanﬁéh%
st cwnt@tls werte; stirredh entdl hox gpceg eyied ettiweldgtt gk gV@&ergma:‘;‘ﬁtseGoo

o6h$. 000 The[rQQ&ié.Ql proEE&kg hgg%%@é‘h h 2674 L{%Bterﬂ déjf oB.2%, a

11 sol i ds cont

vi 88 el"!/ '%@S%efs%?ﬁéeﬁ?mefsgea hwrwavals@/pf:mmg §OH/ganda |
298eightayet@rintplenuthr aveight b ta5ame hagBenDlctayd rableMibir@iight of
of 148 TRRD nunber average nol ecul ar wei ght of 1281

in THF. Exanple 18 [000611 A reaction vessel equipped

with stirrer, thernocouple, condenser and nitrogen

inl et was charged wi th 357EkampleA822 nol es) Bol t om H20

deﬁo@édﬁ i ¢ pol Maktion \fésgéﬂeﬁﬁ%ﬁ \E/‘gwmQE&(e\( Qhémaggl:}ﬁlg ﬁcs)enﬁar and
0. é%"%f“ PR R LRSS b BElo yasw 20 yercriic polyol

r ediom Rarstomdalyals, exl), £09.5892481 nidhs) Gﬁ&iékx N0 (from E)o<on

t eﬁﬁ@ﬁr@él}*érﬁl 083 rs?elnﬁggs Qo2 9R {:h Ooﬁoﬁﬁeeggt?no
Sttlaxro uzgf? 43 E re ctagrgyeln\wla etnt vas 19 d

th3 n perature was raise to 1 500C 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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[ 000621 The resultant product had a |100C 1 h solids
content of 98.7% a Brookfield viscosity of 22570
centi poi se, a hydroxyl value of 234.4 ng KOH g and a
wlBi2giosyLr age nol ecul ar wei ght of 2940 and poIvd»2606/043980
average nol ecul ar wei ght of 1277 in THF. [000631
Exanples 19-22 that followillustrate the preparation
of various hydroxyl containing acrylic polynmers. 13
WD 2007/ 061664 PCT/ U52006/ 043980 Exanple 19 (00064] A
reacti on vessel equipped with stirrer, addition

funnels with punps, thernocouple, condenser and

nitrogen Inlet was charged th. 4 0 g PM acetate

and heated to reflux ( 144Mf eeds, identified
hel®@0fdlas A Anmerddon wessel eqlifped withatiorer, bgdm:dunnels with pumps,
si Wﬂérﬁ]@é&@l@ EUno@HQér aﬁ‘id%f:dg@q it W3R8 359 Witk 4@? b eF‘I\t/l NEetate

CONI&Fl Stg E gﬁ WwWere nmai ntaln

coRBR PPaR to el 16405y Twp &Tdﬁf'd%[‘t'ﬁ?q(f‘%f?@ A a'sd B, were added
PMgeesivalint andasirdulte@eousigost apebadoiibleathoon vifile thebttrdnts of the
PeKesdePRbR rhélntginE& %@Jeﬂé:@ b&ddﬁt%ns Fge%dA Borfefiasd éftaergiéﬂfé e gf4339

t ac | at e, yrene
bu?’;')‘il hale pa F%‘ﬁpé’f a 150&“&90(09?-*0 rprrogt@te ipguneratpirits.
hy feed Baohsistedrol 260t g sty meb2ciate, 319 Srostyrphe) 6.9 g butyl

- cWIa"lé %7 1156.1@! égroya\étg% dqu Hgémygﬂ'g) tééﬂ'laggia% ﬁ@é b%
Mf?m%mqv FbScrie: 1610 S teh@opaieEssid! hola ot acrylc
Weaead@odmpamm BeOR and12l0g aueylie acidn 2@er thie abBdifiGh of tBe BM feeds

t I I
ac 2\ a’erGBawgt:&thoHr%fe‘fé the fbﬁﬂél@ Rere r‘ﬂﬁ'éﬁ with 19%@%&%@ GJF S io yessel

coRETETE R P43 & oK paeorh a5 i i aoiiona fee
pecoriating of o ¢ PMideriate\aad t-BOtyhpenodiaste werkhaided po&l 30/8Butes.

r | ﬁﬁ@ tinvbiWasZthald itk B @Cgelt’@ta%eéﬁédar :gﬁ%ﬁ@él cg‘rﬁgrtnt? We?e %ﬁm?ed

nut es

(i BheliE 0 BRSG TSgaty el pes Alsaatinisth 26 P Scotate added
c o ane Hesopfentsitd theassedl alidwerivedobldt toanibidnt tempepativee nt

t efgeessit ur e. Théo r%tglgﬁaﬂ ;r)égg%t:hgg lél t&@f@oﬂﬁé’ 96#(’&{1 nﬁ%gur& 8»' 1.hour at
5018595 ShPEIE L WS PR UBbIP & RSB G4 2iSpogIds: on acid
4vajug ebbRRImg i@QH/gcnedlduaiaioukntsfof énelty! mgthKEitags, butyl
r eﬁ-leﬂ#é@}y!aﬁ@ %&rﬁkﬁeﬂ%ﬁ n@{alwlatgﬁﬁ@ Aydr iy??o%gl rﬁéﬂ%’érylate

net hacr i w acr y
hy &“TSBQ%P Y10 §I-I0a 6 and BBy WRlghy; hagra peakanglecular
0. WRibiht @f, 7ﬂﬁ%ea\miglﬁl aRB8RAgb ynaleiutzin tveightiof 787 @Ak a MoMBELhVRFage

e hidiiculf wéightor 2230\ g, aver age nol ecul ar wei ght of
7878 and a nunber average nolecular weight of 2230 in

THF. Exanpl e 20 [ 000661 A reaction vessel eqU|pped

with stirrer, addition funBzamplgiath punps,
{00066] A reaction vessel equipped with stirrer, addition funnels with pumps,
thermocouple, condenser and nitrogen inlet was charged with 489.28 g CARDURA
E10P and heated to 2000C. The feed consisted of 619.86 g sfyrene, 636.30g
hydroxypropyl methacrylate, 484.2 g methyl methacrylate, 123.20 g acrylic acid,
11.46 g triphenyl phosphite and 40.00 g di-t-buty! 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 vessel contents were stirred

14



t her nocoupl e, condenser and nitrogen inlet was charged
with 489.28 g CARDURA ElI OP and heated to 2000C. The
feed consisted of 619.86 g styrene, 536. 30g
wodoeoysopyl nethacrylate, 484.2 g nethyl PCT/US2006/043980
met hacryl ate, 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
mai nt ai ned at 2050C. After addition was conplete, the
vessdis minnkedosledes amsieht efperdurd Qe e addition of

chéygggq%,gé@g,o oy 15 minutes, cooled to anbi ent

t enper ature anied by the addition of 563.22 ¢

n- %BWI pr oph@Festikant pegoehrd RHetal selids comentpreagured fivatihour at
af todvast 8?/113.801’,6 b9 Qﬁghﬂlbuﬂgla&kﬁeﬁﬁjscﬁgfy oF Zﬁ@i%n éaf'id vzaéJeO&Q‘l 3mg
0 ) | e e vi Si Z5+; an
KA RS of L2008 KOHIS b F 8 poidaf g Comtents
119f styrege eErQyyprapy! ARtRcoditer methyl3fsthaergate matl CARTILRA E10P,
of rélpBEtRBE, of /6798 X0659R 0809 67| i Hﬁfa'a

mﬁg%{ %} %g and. &Rwrggﬁé?gggrgsﬁ@eﬁ ve y?él p&a ke molecular

0. Y7E ©. E5% 2 WEGBL AREPIP BeEHIRT RSN Rt 25544619 2 "yiaber average
o mstaghigr weight o404 THAFO93, a wei ght average nol ecul ar

wei ght of 2564 and a nunber average nol ecul ar wei ght

of 910 in THF. Exanple 21 !0006i31 G reacti on vessel

equi pped with stirrer, add nels with punps,
t hERORER oup| e reastioke Messe! eawibped with gtmeri, additioniarsetshsittgunps,
\fNI tH&rrﬁ&_Q:gul;leg pzmé%%nd BitrogEn g\ﬂlﬁ was@h&gded Qitd g%@ £g CAMbURA
e e reln as, A an ,, Were
| 238 o S LERE] U 880 e B Sy er s
ho@ragugllyiang simdtaneersiraver aipetiorkof twe hioels wike the contents of the
ggvﬁsal WErd rdint3d8d at5 ?@50@5083 &rk&@fh Afﬁl%k?%@&f%lﬁ.@{ g styrene,
. 0X nmet hacryl ate, ™
555557 § LR RY ot 5 e Phetsob . 6780 st acd
1530 5P gitrisedpsyhahoppiiteptieed B dBosisteB ot 5s psii-thlityl fpefikidb.
?hdfteﬁad&iﬁlbh |wa§%ﬁ?§leﬂ§ the Vis58 rcoﬁlgﬂistv&é?é]l stivFsRl f&oit Hhibfes, cooled
nts were stirre r m nut es, .
ik R e e i S —
adiPee%bn of ViEOresytant prrdysthag edpabewidecontdrd6@69]red fuz 1 hour at
|fre$tOdcadsftE 74mmww8ga@a?nr?atbab$§glhaedﬁs_cegycﬁ@tn?sﬂiﬁé%éé.ﬁd
o] /0 | . & tine
bu%)ebcﬂz'g %’u he %ﬁ & 3:“(1)e sc’l(‘}t8 yzq ore %0%?91&%@\@@2% g'“s‘@’@%’nﬂ%‘ﬁpﬁﬁ color of
acf@~v8 ue of 0.21 ng KOH/ g; a density of 8.81 Ib/gal;
an APHA col or of 20 - 30. Exanple 22 [00070] A
reacti on vessel equipped W stigyer, addition
funnel s with punps, thermgkgn F%{condenser and
ni PHFEN i nl e Yasael fauipped witlg aiBrez, afdiivh fimetlsivéth pumps,
thermocouple, condenser and nitrogen inlet was charged 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-butyt 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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and heated to reflux ( 1450C). Two feeds, ldentified
herein as A and B, were added gradually and

si mul t aneously over a period of three hours 35 ninutes
Wwo%o0d7REREs hours, respectively, while the catranbee0isoso
the vessel were maintained at reflux conditions. Feed
A consisted of a mxture of 85.0 g PM acetate and

336.3 g of a 50%solution of t-butyl peroctoate in

m neral spirits. Feed B consisted of 545.9 g isobonyl
nmet hacryl ate, 698.2 g styrene, 335.9 g butyl

Webbﬁﬁ&erbfah@hNolféédQA@nb Blwdre campiledtis fuﬂﬁés Werd nnsed with 42.0 g

A P81 My 0 b ol Pacar Dt witsaonss f rfux o

ad ah edditionsfl 30 minutew Theseksten haatihdBvaswediscantingdde 62 gtM acetate
f UBBgdSantithe chhtBSie @f metveséeiaﬁb&d 18280183 a%b%nP%perature

acetate, respectiv he vessel contents wer
o FBRE ¢ 0" L0 (Reua broshCLa bl SIS GompRAERSLred for 1 hour at
That @} 6icd5.40% by weghmmbdsmmmel tobeviscdsiy af 49.48\deconds; an acid

ac eLigd Brs. @ﬁ' ﬂ%«@% LARPRHAORA LS C 3%02% n\éﬁyﬁéﬁé 6%{ : ?d a

to cool erat ure. e resu
POk bt BT s O Hos e o e R o
at nuthberGy€ragie rédieclftvimightef 21156;in aHFl ned bubbl e t ube
viscosity of 40.25 seconds; an acid value of 5.83 ngy

KOH g; an APHA colaor of 5 - 10; a density of 8.61
| b/gal; had a pea@ﬂ'—@@&%ﬂéﬂu—%ﬂ—'ﬁé@?— a wei ght
av¢ooard nol eToeé fullowieg Examples 84-3% ilastaie coalingoimpayidsrage

d COATI NG COVPCsI Tl ON
g?(k%&%b[gg %)Ers%ﬁé@%%én?mngﬁganpl es 22-37

illustrate coating conpositions | oyi ng copolyners
of & present invention. M@ % & Eght
(p BYK 300 0.50 DBTDL 0.26 TI

CHeS&R¥0328 1. 00 Propionic Acid 0.46 Hydipagy

comsabni ng acrylic polynmer of Exanple 19 bpel?
wmmx\ymczsm aining acrylic polynmer of Exarmmoe 20 24.18

IBQRB&2Ber / pol yol reaction producto®f Exanple 1
30 '°"Bb4"“9@nt Bl end #7 40.00 Pm Acet ateOEIf’@ 15 Sub

pro mng acrylic polymer of Example 19
ydroxy co atning 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 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
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PACK 2 DESMODUR N-3400 23.03 DESMODUR Z 4470 BA 24. 33
MBK 2.72 Sub Total 50.08 Total 173.00 16 WO

2007/ 061664 PCT/ US2006/ 043980 Exanple 24 PACK 1
wW6hePbeic&r ans) BYK 300 0.50 DBTDL 0.26 TiddwiisbboeBideso
1.20 CHI SORB 328 1.00 Propionic Acid 0.46 Hydroxy
containing acrylic polyner of Exanple 19 15.17

Hydr oxy contai ning acrylic polyner of Exanple 20 24.18
A yxi dyl ester/polyol reaction product of Exanple 3
30.00 Solvent Blend #7 40.00 Pm Acetate 10.15 Sub
Total 122.93 PACK 2 DESMOBlEnblex400 23.03 DESMODUR Z
44 R 24.33 MBK 2.72 u ot a uq\ Tot a

1735 Exanpl e 25 PACK | Wi ght(gragiﬁﬂ——@mﬂ@b' 0 0.50
DBRDk 38026 TINUVIN 292 1.20 CH SORB 328,1,00

Pregirppnl ¢ Acid. 0. 46 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
Glyxidyl ester/polyol reaction product of Example 3 30.00
Solvent Blend #7 40.00
Pm Acetate ' 10.15
Sub Total 122.93

. PACK2
DESMODUR N-3400 23.03
DESMODUR Z 4470 BA 24.33
MIBK 2.72
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 acrylic polymer of Example 19 17.15
Hydroxy containing acrylic polymer of Example 20 27.33
Glycidy! 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 " 4572
Total 173.00
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Hydr oxy containing acrylic polyner of Exanple 19 17.15
Hydr oxy containing acrylic polynmer of Exanple 20 27.33
A ycidyl Ester/polyol reaction product of Exanple 2
wO208061904 vent Bl end #7 40.00 Pm Acetate SulgThRbdb/043980
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 17
WO 2007/ 061664 PCT/ US2006/ 043980 Exanple 26 PACK 1
Wei ght (grans) BYK 300 0.50 DBTDL 0.26 TINUVIN 292
1.20 CHI SORB 328 1.00 Propionic Acid 0.46 Hydroxy
containing acrylic polyner of Exarrplfe 19 17|. 1520 07 a3
droxy containing acrylicgrgmpiese of Exanpl e .
g}égiﬁ, ;y! Est er/ pol yol reaction produgt .of Exanple 4
30 ol vent Bl end #7 40.00 Pm Ac > Sub
Topgd 3bg7. 28 PACK 2 DESMODUR N- 3400 21.03 5ngESI\/[DUR z
0.2

44p@TBA 22.21 MRK 2.48 Sub Total 45.724 g0t al

173N0vINE2e2Npl e 27 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/polyal 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 4572
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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PACK 1 Weight(grans) BYK 300 0.50 DBTDL 0.26 TINUVIN
292 1.20 CHI SORB 328 1.00 Propionic Acid 0.46
Hydr oxy contai ning acrylic polyner of Exanple 19 17.15
wipdowwyeeont ai ni ng acrylic pol yner of ExanplreTaB206043880
G ycidyl ester/polyol reaction product of Exanple 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 M| BK 2.48 Sub Total 45.72 Total
173.00 18 WO 2007/ 061664 PCTI US2006/ 043980 Exanpl e
28 PACK 1 Weight grams) BYK 300 0.50 DBTDL 0.26
TINUVIN 292 1.20 CHI SORB-BX&@mpledtB Propi onic Acid
0. 8RckHydroxy containing acrylic pol f anpl e 19
“1%'—Hydroxy contai ning acrylic po%an‘pl e
2052&.31)6 d ycidyl ester/polyol reaction gigduct of
Exeppbe 5 30.00 Solvent Blend #7 40.00 fgpgAcetate

10TINBVISP®2Tot al 122.93 PACK 2 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 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 2433
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 2.48
Sub Total 4572
Total 173.00
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DESMODUR N- 3400 23.03 DESMODUR Z 4470 BA 24.33 MRK
2.72 Sub Total 50.08 Total 173.00 Exanple 29 PACK 1
Vi ght (grans) BYK 300 0.50 DBTDL 0.26 TINWIN 292
W02007/061db4SORB 328 1. 00 Propionic Acid 0.46 ddvilis2e0¢ /043980
contai ning acrylic polyner of Exanple 19 17.15

Hydr oxy containing acrylic polynmer of Exanple 20 27.33
A ycidyl ester/polyol reaction product of Exanple 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 MRK 2.48 Sub Total 45.72 Total

173.00 19 WD 2007/ 061664 @;;%#Q@G/ 043980 Exanpl e
30 | Weight(grans) B .50 DBTDL 0. 26

TI ﬁg@%zgz 1.20 CH SORB 328 1.00 Prﬂ%’ﬂwﬂ!émabl d 0.46
Hy gvgeapgcont ai ni ng acrylic pol ymer of Exar&Jéoe 19 15.17

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 7 30.00
Solvent Blend #7 40.00
Pm Acetlate 10.156
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 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 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
A ycidyl ester/polyoi reaction product of Exanple 7
30.00 Solvent Blend #7 40.00 Pm Acetate 10.15 Sub
wobet0dides 93 PACK 2 DESMODUR N- 3400 23. 03 poEnsbdok/bsgso
4470 BA 24.33 MRK 2.72 Sub Total 50.08 Tot al
173.00 Exanple 31 PACK 1 Wt ht rans BYK 300 0.50
DBTDL 0.26 TINUVIN 292 1.20 CH SORB 328 1.00
Propionic Acid 0.46 Hydroxy containing acrylic

pol yner of Exanple 19 15.17 Hydroxy contai ni ng
acrylic polynmer of Exanple 20 24.18 d yci dyl

ester/pol yol reaction prodegsamefe 32«anple 12 30. 00
Sog%g@ Bl end #7 40.00 Pm Acetate 1%1% y Sub Tot al
127 PACK 2 DESMODUR N- 3400 23.03 Z 4470
BABY#4.38¢ M BK 2.72 Sub Total 50.08 Totglsggl73.00 20
VOpBGHBY/ 061664 PCT/ US2006/ 043980 Exanpl egadd PACK 1

Ve rNuIgr2ans) 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
Soivent 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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BYK 300 0.50 DBTDL 0.26 TINUVIN 292 1.20 CH SORB
328 1.00 Propionic Acid 0.46 Hydroxy contai ni ng
acrylic polynmer of Exanple 19 9.02 Hydroxy contai ning
wolyd7ioeispP! yner of Exanple 20 14.38 @ yci dwcTnus2006/043980
ester/polyol reaction product of Exanple 14 30.00

Sol vent Bl end #7 40.00 Pm Acetate 12.53 Sub Tot al
109. 35 PACK 2 DESMODUR N- 3400 29.27 DESMODUR Z 4470
BA 30.92 MBK 3.46 Sub Total 63.64 Total 173.00
Exanpl e 33 PACK 1 Weici ht(orans) BYK 300 0.50 DBTDL
0.26 TINUVIN 292 1.20 CHI SORB. 328 1.00 Propionic
Acid 0.46 Hydroxy contai nigs@nipté 341 ¢ pol ymer of

Ex €1 19 9.02 Hydroxy contal ning r, lti c pol ymer of
Ex 20 14.38 dycidyl ester/pol yof n

pr efiesgpf Exanple 9 30.00 Sol vent Bl end 40.00 Pm

Acegigytrg. 12. 53  Sub Total 109.35 PACK 2 : R

N- 3400vRE2927 DESMODUR Z 4470 BA 30.92 MqbBig 3. 46
CHISORB 328 1.00
Propionic Acid 0.46
Hydroxy containing acrylic polymer of Example 19 8.02
Hydroxy containing acrylic polymer of Example 20 14.38
Glycidyl 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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Sub Total 3.64 Total 173.00 21 WD 2007/061664

PCTI US2006/ 043980 Exanple 34 PACK 1 Wi ght (grans)

BYK 300 0.50 DBTDL 0.26 TINUVIN 292 1.20 CH SORB
Ww8300b00{36dr opi oni ¢ Acid 0.46 Hydroxy cont aiprgmgs2006/043980
acrylic polynmer of Exanple 19 9.02 Hydroxy contai ning
acrylic polynmer of Exanple 20 14.38 @ ycidyl
ester/polyol reaction product of Exanple 10 30.00

Sol vent Bl end #7 40.00 Pm Acetate 12.53 Sub Tot al
109.35 PACK 2 DESMODUR N- 3400 29.27 DESMODUR Z 4470
BA 30.92 MRK 3.46 Sub Total 63.64 Total 173.00
Exanpl e 35 PACK1 Wi ght ( ar @&xample8¥< 300 0. 50 DBTDL

0. PackH NUVIN 292 1.20 CH SORB 328 1,00..Pranionic
Acid 0. 46 Hydroxy containing acryli c—p'@‘?-g{rra—lof
Exgypi3wol9 9. 02 Hydroxy containing acryl igggpol yner of
ExeepDe 20 14. 38 dycidyl ester/polyol reapgtion

pr OINLYINGIO2Exanpl e 12 30.00 Sol vent Bl end.267 40. 00

CHISORB 328 1.00
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(arams)
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 11.58
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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Pm Acetate 12.53 Sub Total 109.35 PACK 2 DESMODUR

N- 3400 29.27 DESMODUR Z 4470 BA 30.92 MRK 3.46 Sub
Total 63.64 Total 173.00 22 WD 2007/061664

WO BHdI523661043980 Exanpl e 36 PACK 1 Wi ght (ROTArR)06/043980
BYK 300 0.50 DBTDL 0.20 TINUVIN 292 1.20 CH SORB

328 1. 00 Hydroxy containing acrylic polyner of Exanple
19 31.87 Hydroxy containing acrylic polymer of

Exanpl e 21 27.58 dycidyl ester/polyol reaction

product of Exanple 16 20.99 Solvent Bl end #7 30. OO
Pm[owoetiat e 15h& ExaSples Boowd indd@ thateriBAGat 2ndyiEaMREY :

g SRS i . T

veidghrifigisaie proviser taglgrify saeh nm 0.20 TINUWIN 292

1. 26bo743H SORBr32Brobidite (pentyl propionate) solvent is commercially available
from Dow Chemical Co. having a place of business in Midland, M.
[00075] BYK 300 flow additive is commercially available from Byk Chemie
having a place of business in Wallingford, CT.
[00076] Butyl Acetate urethane grade solvent is commercially available from
Eastman Chemical Co. having a place of business in Kingsport, TN.
[00077] BUTYL CELLOSOLVE Acetate (EB Acetate) solvent is commercially
available from Eastman Chemical Co. having a place of business in Kingsport, TN
[00078]) CHISORB 328 UV absorber is commercially available from CHITEC
Chemical Co. having a place of business in Taiwan, R.0.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
[c0081] 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 commercially 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 Biend #7 used in the foregoing Examples has the following
formulation: /

Component Weight(arams)

BUTYL CELLOSOLVE ACETATE 8.00

Amyl Propionate 24.00
SOLVESSO 100 16.00
Buty! Acetate 12.00

MIBK 40.00

Total 100.00
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Hydroxy contai ning acrylic polynmer of Exanple 22 40.87
Hydr oxy containing acrylic polynmer of Exanple 20 11.58
A ycidyl ester/polyol reaction product of Exanple 15
Wwo.20@3/061804 vent Bl end #7 29.99 Pm Acet ate 16p&0us2606@43980
Total 129.02 PACK 2 DESMODUR N- 3400 20.23 DESMODUR Z
4470 BA 21.36 MBK 2.38 Sub Total 43.98 Total

173.00 23 WD 2007/061664 PCT/ US2006/ 043980 [00073]

The Exanpl es above include materials that may be cited
as a tradenane or are otherw se not clear as the

natoobssjof t h8ONRESSDAI00, JdMafi®bdiawtNg cor?lﬁm(ah{‘éﬂ& L08RbR om
e o TR e Rl Mo 111

avEoPED| e @Ufemde@m ar@pe Ilglat\sterhylzar iplcamenapdially available
b UFbMeIBA |S?9eMaﬁ‘} gegplcgﬂbc%fb %Q?)B]a ;E!éé]o'% %BSILL%VYn é}grrlyttgwlm\a/ %\IY

rci
5’@8 f buﬁ '?%%%“99?‘%? P '%f&mﬂ‘%f HoBRT \f@@@?@e@ap@ﬂed with a
Ac PeYiibiss (@ Bt Milermiygn atwtﬁ sprag gmn ower mwmmsvﬁh@lsuastrate

aveobsabpl e fr , ?gﬁl ce

b ugb i,.N c‘f ags mé;ggﬁ N. ﬁ% %E&&%

Ac Bl ('\@ '”% ﬁ? Q/%"l’ftpap§' GirElebabBE wolor number 3964
avbaseatateavailahie Eaetﬁm IrClagtnibs, Hitt<Borgh W, WG tRerPAhied & the

e e s e e
'2’ Egr 1J88 L%’Jé} PiESSot? WrRFRilied tq the Pasesant and cured at

R. 1000 te{xme@mﬁz Des alpdigpatittad 400y dim plokbéss of 2to 3 mils. The
POokbARG Y2618 L1 st @O bRk F%TE‘E%
r?% ﬁ@ E%a a S n%ﬁsg'g % p\‘ ;ﬂ;f’ésslbcg% coa&{&é) ngns of the
0P BA al i phatic poI yi socyanate is
cormerm ally available from Bayer having a place of

business in Pittsburgh, PA [{Q@R81] DBTDL (dibuty tin
dilaurate) DABCO T-12 is cormercral ly available from

ucts B%d?n&avfcos e of . busi n AIIentovvn
gﬁ?% Konig
ﬁ&aﬁ Yat bu t‘gﬁw ket ?ﬁf ness Hardness

c oEsERiptd Al |y ayepbpbl M (Minutes)? at 24 at1

hours* o

Example #23 23.7 60.1 58 85 ZE;S ngk
Example #24 227 55.9 78 86 33 50
Example #25 26.7 68.1 63 86 25 40
Example #26 26.7 65.3 638 86 27 43
Example #27 30.1 86.5 55 87 27 42
Example #28 26.5 6.9 46 87 34 49
Example #29 29.1 93.4 49 86 27 42
Exarmple #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 - 80 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 o1 32

- v|scoscty was measured at 60 rpm by a BROOKFIELD Viscometer Model LVT right after
mixing the 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 bal cleanly falls off after the panel is inverted.

- Gloss was measured by a BYK-Gardner Micro-TRI-Glossmeter.

- Komg hardness was measured by a BYK-Gardner Pendulum Hardness Tester.
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East man Chem cal Co. having a place of business in

Ki ngsport. TN 100083] Propionic Acid is commercially
avai l able from Al drich Chem cal Co. having a place of
woevdsHed N M | waukee, W [00084] PM Acet at epcits26081043980
is comercially avail able from East man Chem cal Co.
havi ng a pl ace of business in Kingsport, TN [00085]

Sol vent Blend #7 used In the foregoi ng Exanpl es has

the following fornulation: Conponent Weight(grans)
BUTYL CELLOSOLVE ACETATE 8. 00 Anyl Propionate 24.00

SOPESHO 100 Wierdd3 paiituldr eMVBBdiRteAtso? tHinvAARK HAGe B

otk e bR AA AR A LERRAOE 80 Ynen n e o
corffAt NEmgrauy varations Bf e detsils ofths oresenttibventi@omay bh anvddagyithout
a plepsrtingfrotsd iNeSioh Bis kBIRIAR the BppbARRBAdimE! NUVI N
292, hindered amine light stabilizer I's commercially
avai l able from Cl BA Specialty Chem cal Corp. having a
pl ace of business in Tarrytown, NY. [00088] The
conposi tions of Exanpl es #23-37 were sprayed applied
with a DeVilbiss GIl MIlenniumgravity spray gun
over the follow ng substrate: [00089] An APR43741
coated nmetal substrate from ACT Laboratories, Inc.
Hllsdale, M was sanded with 600 grit paper. PPG

G obal BC col or nunber 3964 basecoat, available from
PPG | ndustries, Pittsburgh PA, was then applied to the
sanded substrate and given a solvent flash at room
tenperature for thirty (30) mnutes. The cl earcoat of
Exanpl es 23-37 was applied to the basecoat and cured
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
Conposition Initial' at 1hr' Tinme d oss9 Hardness

Har dness Exanple # (CPS) (CPS) (Mnutes)2 at 24 at 1
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hours" Week' Exanple #23 23.7 60.1 58 85 28 43
Exanpl e #24 22.7 55.9 78 86 33 50 Exanple #25 26.7
68.1 63 86 25 40 Exanple #26 26.7 65.3 68 86 27 43
Exanpl e #27 30.1 86.5 55 87 27 42 Exanple #28 26.5
Wec%? 9 46 87 34 49 Exanple #29 29.1 93.4 49 86 27 42
'erpl 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.
1. 34 GPPOB{E%IH?V#% @2@'%@3%7‘/989”‘38’ %@but@(br&fﬁé?eﬁsg‘a“ 1.10
#3dd/bf-ethéP Qithoa Sdolvsl domprising a
prod °5f'%ﬁ? redelity 20qnEERMRfert rpm by a Ui polydl domprising

I 'scos
functidnatitynet et IeMsdié] Wh‘éfeini thiet mafdrematio2ofnglycidyl ester fandden ather to

onents (in asur 1 hour .
polyol & B eapka e whatdin 8 feasfab T B Sl S ghe taBPlifneg comprises
L I CURE VvAdi§ B of the glycidyl
a m"‘*ﬁ*ﬂ""y.f’ﬁgﬁa% SPeli, RS, iorBin AR IPoleciR \AD aveidy
esterctaedntbry etharl monbmerf ueit, ahd XYasethe snalecdar avgight of the polyol
was neasured by a BYK- Gardner

montmwgpgn "Rl -d ossneter. ' - Konig hardness was measured

by a BYK- Gardner Pendul um Hardness Tester. 25 WO

2007/ 061664 PCTI US2006/ 043980 [000901 \Wer eas
2. parhe eepalymeniseerriding o oipin Hi wherie lessomanRomidhe copolymer

el EEDREAUABl  FRRAALe o o0 11 11

variations of the details of the present invention may
be nmade wi thout departi ng fromthe inventi

3. defhaeepglymenef siaiantibaviona REMbss axgradeMa Molectilarweight (M) of

(having a nol ecul ar wei ght distribution
at IGég;ér%eat eémioh'an 1.10 produced fromreacting a glycidyl
ester and/or ether with a polyol conprising a

gf’ﬂ@% &SQB%E %’r éﬁgqn& eleyvﬁ?gfelpo X e'gﬁlﬂgma eg? C?@%&I%8§ Jl Cs-C12

bran&héy g{p‘%eﬁbna@& | east 50% by wei ght of the copol ymer
conprises

5. The copolymer of claim 1 wherein the polyol has a number average molecular
weight (M) of less than 300.

6. The copolymer of claim 5 wherein said polyol comprises neopentyl glycol, 2-
ethyl-1, 3-hexane diol, cyclohexane di-methanol, trimethyolpropane,
tris(hydroxyethyl)isocyanurate, and/or pentaerythritol.

7. The copolymer of claim 1 wherein said polyol comprises a functionality of 2 to
16.
8. The copolymer of claim 7 wherein said polyol comprises a functionality 2 to 5.

9. The copolymer of claim 1 having a hydroxyl value of 50 to 300.
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a mnimumof 3n+X repeating units, wherein n is the
nmol ecul ar wei ght of the glycidyl ester and or ether
nmonomer unit, and X is the nol ecul ar wei ght of the

pol yol nononer unit. 2. The copol yner according to

| ai ' t 0 ; . e
10, SUEBrbsHIEf ShEph R o R Hlyh i TAORLUEE i aisibtion
greateetigdit 1.18. carhprising sbgctitg iufal ohaanratiohafvatigast 3idrdglycidyl ester
an G SRS et 3 e 63515 300 B epolymer
wher%@\gg{ |exfs? %‘@%lglrﬁm%@?&@mﬂaﬁbbm@%bg-a initA@m of 3n+X

ymer of erein the poly has a nunber
repeatingy anjts, voherein aris theinfecylar weightlof dke whynid\d@stercand or ether

moneBEE PR e Mol e B B a R <o
cycl ohexane di - et hanol, tri met hyol pr opane, ’

tris(hydroxyethyl)isocyanurate, and/or )
11. pehbhadgrgcess obrlaim. 10rmbeseipdessdhan’d0oh fthe camehener includes

sai. d | yal. rises f [ ity of 2 to 16. 8.
polyrﬁtﬁ%c 85@%%9}48&%? Séﬁ’% %8?(:&%3&@3&@3& d pol yol conprises

a functionality 2 to 5. 9. The copol yner of claiml

havi ng a hydroxyl value of 50 to 300, -27 10. A
12 prifedsosess Bf Rim 19 WhespBl 1o cORAYMES Ba%HA dulmber average

j di ' [ r than 1. 10 conpri sing

m°'ep@if?i‘gWe@tﬁM”ZB%a§P59gp?§6§f at least 3:1 a glycidyl

ester and/or ether with a polyol having a

functionality of at least 2 to for copol yne
13. il PROGRSS) UhSliBoH Shareingtie S ol fey-C12 branched
aliph‘éﬂ&"@&fd?es a mnimum of 3n+X repeating units, wherein

ni

s the nol ecul ar wei ght of the glycidyl ester and or
et her nononer unit, and X is the nol ecul ar wei ght of

14. unhEPReRes S ERER hobsiend e BOSeMAEE Vi e el 360.
polymeric units having the sane nol ecul ar wei ght. 12.

The process of claim 10 wherein the copol yner h??s a
15. nuRteepresassagkclair| tt Whareinesajet Palkslosomeasgs ghpast one polyol

/ .1 T | &4 ej .
crosf b Poadi BURSE S5, % ot b rang gometranc
trimelHyoI?ﬂ@aﬂé@ﬂ%ﬁﬁy&bxﬁtayll)isd@yaﬁwatei, and penpaerythiritdlas a
Mh of less than 300. 15. The process of claim 14
wherei n said pol yol conprises at |east one polyol

16. g?gﬁ?%&%ﬁ%&?&%ﬁﬂtﬁ \Ame\‘éiﬂlo?a}ia'pﬁflytbf | cobnprisddeX d0Rctionality of at

exane di - net ha
least 2 to about 16.

17.  The process of claim 16 wherein said polyol comprises a functionality ranging

from at least about 2 to about 5.

18. 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.



tri met hyol propane, tris(hydroxyethyl)isocyanurate, and
pentaerythritol. 16. The process of claim 10 wherein
said polyol conprises a functionality of at |east 2
to about 16. 17. The process of claim 16 wherein said

1o, PIREC sBRR" LSFRRBUTEL'BOEh' 3¢ KA Teor ARy acations

compoPpt havmg fulctidnaé grups! regetiveotvithlthe furictiomal gpups of the curing
reactive functional groups; and b. a curing agent
agenhand/pp theupRRAYRARI- groups reactive with the functional
groups of the copolyner. -28 19. The coating
conmposition of claim 18 further conprising an
20. adthet icoatirhg coonpasitiort dfaclaing mmulnereiralsa@d aggitional component
reactive with the f nctlonal the curing
comigBeRe BMPUET sy bNERT: 3 orheoRhseRge!
conposition of claim 19 wherei n said additional
conponent conprises a polyester, an acrylic poly
21. afdieocoatingotympesitianef caim TRevkergin ﬁgldc@nmage@tncqmpnses a

8 ai.d curing agent conprises a
P0|VI§Q9Y§P§[1?C§'§?{§{QFI§W§‘ dfden anhydride. 22. The coating
conposn tion of claim 18 wherein the conposition is a
onent system wherein one conponent conprises
ﬂ'ehec @pg{) ipgrecorap@sitior Ofsé@ﬁﬁd1§oWB%ﬁ%htth§oﬁWP§g‘E°§ dsga two-

comglaﬂepggsrﬁ?{rﬂ I‘fgfﬁmﬂ?ﬁ\e geHgggeﬁP%%ﬂs'egntﬁg cﬁgélymélfsand the

g agen onent

secohdl @okfbreat gompeiges shid wrm@ra@ntnopl ast. 24. The
coating conposition of claim23 wherein the
conposition is a one- conmponent system - 29

23. The coating composition of claim 18 wherein the curing agent component

comprises a blocked polyisocyanate or an aminoplast.

24. The coating composition of claim 23 wherein the composition is a one-

component system.



