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LI QUI D CURE PROMOTER COMPOSI TI ONS W TH SUPPRESSED

SOLI DS FORM NG TENDENCI ES AND THEI RUSES TECHNI CAL
wWo-baaziu419001] This invention rel ates to keepi nBCT/US2006/036508

specified |iquid polynerization pronoters free of

solids formation at |ower tenperatures and/or for

I onger [EEIO"[HGDSCUIRE PMMOTER@QMHHMWME

RS ANDTHENE s

ACRG w'
N- et hyl - N-(2 hydroxyet hyl ) - p-t ol ui di ne and
N, N- bi s( 2- hydr oxyet are known cure
pronoters. See for rﬁi?‘rﬁmﬂ@ . Nos. 6,114, 470;
[Oﬂmziﬁms%%nu@ﬁ‘ fhlftey t?)‘ke@&%g sﬁé&ﬁie@lﬂldu’i&payl%ﬁhﬁa?iéh%?orﬁéters free of

are incorporated hérein by reference.
solidsifonthatieniat lowwempmapmmhsl/m fa longgupetinds oftiroe aﬁmaméebmperatures

than JGRSeiRS O et Py a0 B PO REAbGEREth D tereinou
room tenperatures solids formation can occur in a

matter of hours, and at |ower tenperatures the rate at
whi ch solids fornati orBA)GK(l}ROWD ncreased. As between

10005} it 3 Fisey i ndokishieani Rt S P o foluidine

are lh{vahL ERE BYdmbtets?- bé@' T&%H’;},Yé U, @tPAtUN%b n@lli @%’36 2% 894; and

need thus exists for a way of suppressing the solid
6,77# 3 P itmeentiendisclosuzes afiwhitheseincompomividerein bgreferemy: As produced

keepin theeco ns the |i UId state at r.
thesg G B ATE Suay PTGt Tutp s DAVl ity Sttt pF apgeitation these
comP&urd® 1c9f1¥ th g0 doliddRIrRELHSE At aboﬁt%obrﬁ@é}ﬁﬁé‘ﬁﬁnets Qolids formation

ensuré that the effectiveness of these conpounds as
can ougneingr matier @f Sours, ansk atilowpeiteraperaiuresrihe taatodtlabilisls formation

ext ent SO | ort ant to sure .t
oceuf it ofs Prsien B Bvectm PRPROR: Frtdh Toppedfon in NON-bis(2-
byt Z"é?f‘sﬁ‘:‘i{eé‘%% R T S e e
toluid3®04] Thi s i nvention prow des a way of satisfying the

10003 AR e Pl o LS P SO R EAIEE [RRBES o thse

comPburidf@. PIHYREEShSthesd ¢ n?dﬁﬁhﬁh'ﬂ%l?qu&d‘st% bABweiIR el%H{ré‘s and/or

pronot érs can beé uti | Pursuant to t
at roomtempératures fierlenges ppriadsiod arhea In:dmeg Y, @noinggortant to ensure that the
pressed solids formati

otfeqHiFRfan of L1 FOPO R BS BEHNLGP 1S GRS o any unacceptable
exteﬁte T8 ARb YnBorRiH O EnduRCHhEASE ?rd’g@ﬁié bf ﬁﬁﬁmﬁ&oﬁ? i Which these cure

formation at roomtenperature h conmposition is
pronfiaienseet utilized are not impaired to any unacceptable extent.

BRIEF SUMMARY OF THE INVENTION
[0004] This invention provides a way of satisfying the above need without impairing to any
material extent the effectiveness of these compounds as cure promoters or the properties of
formulations in which these cure promoters can be utilized.
[0005] Pursuant to this invention there is provided a cure promoter composition with
suppressed solids formation tendencies, i.e., a depressed solids formation temperature and/or
increased resistance to solids formation at room temperatures, which composition is formed

from components which prior to use in forming the composition are comprised of:
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from conmponents which prior to use in formng the
conposition are conprised of:a)
wWORWHIMB? N- ( 2- hydr oxyet hyl ) - p-t ol ui di ne PCT/US2006/036508

or N, N- bi s(2- hydroxyet hyl )-p-tol uidine, or both; and b)
at least one liquid nononelic ester of acrylic acid

a) andN-methyt-NH@ewtiroxpethyl) paiothidine ortdN-bis@shairoxyfethyl)-p-toluidine, or
rre;hﬁl]‘c;:rﬁélic acid; a) and b) being proportioned such
t haP a):b) weight ratio is in the range of about

b) 03P PeasO oftd HdhiddRiohomkHE Ater FOH a&?ﬁ’é’ QBIdCAMFor hifeast one liquid
nmononeri c ester(s) used pursuant to this I nvention
Wi imonofriesin ester ofahethaerglic acither ei nafter as |iquid

h) acryl at e n r(s)..[]0007] Preferably the cure
o) ] B G PR EH SPONEeL e B PP YLD th1n 488 s akpbaHES0:50 to
about®otihe solids-free liquid state. However, as forned,

they can be in the formof solids or solidscontaining
[0006] qfodsonaaienenthe mathmericester@phsed pufsuad to thisinvestiat will often

y heating to a pild tenperature typically in the
be r&%@‘gm&mg%ﬂ a%ﬁgllilg (mg %Cfglsteét@nm(%é]' Met hods of

[00(1i~"7$r rP{rEfégabﬁ’}”{he\E@E }gﬂgﬁlo?éfrcjo%owﬁit%h?%}%ﬁﬁsin%ntﬁ)heagsforme are in the

volved 1°'n su eratio e conpositions o
solidshfiree liquic stateo NHawevea] sofopmed, theyl cdrybd i the iforoe f isolids or solids-

0009], T d. ot her feat ) nmbodi t f )
conGITE fih PrCam et g h 5P iqiee dieukp ARy TERGRS ther mild
tem e R R R R PPN kT < f o010)

ol Rt e S AR AT ot
operktiansnwitintht leempoditionsosf thisdnyention are also provided by this invention.
O 2 AL A s PG e
: > . : . it :

appe o e Bh i e et Bl Ml ogen at om

of the N-nmethyl-p-toluidine. Another nmethod which can

e e ApR S SRR i on was IO

hydr 4 _
00 ks B M e R L B R B 1A ouidine
can isgraparad byunethodskiniotvalih ehetagirper edadipte, ARthehiy BB (2-1ydroxyethyl)-p-

conditions. N,N-bis(2-hydroxyethyl)-p-toluidine can be
toluigine sap de propated By radfimed shighbmalap cxeasselbrhygpropxide fonly-methyl-p-

X B SO0 03 ESAELBSE TR g o

~ of theNsgigtiyl-p-tollififide. . AhdRdrihetibe Whithicag beudedxs prepare N-methyl-N-(2-

N- et hyl - N- (2- hydroxyet hyl ) -p-tol uidine and N, N-bis(2-
hydroxyethyl}l-p-toluldme' involves dlkylating N-(2-hydroxyethyl)-p-toluidine using

formaldehyde and hydrogen in the presence of palladium on carbon catalyst under suitable
temperature and pressure conditions. N,N-bis(z-hydroxyethyl)-p-toluidiﬁe can be prepared
from p-toluidine and 2-chloroethanol using alkylation conditions described for example in CS
171619 (October 10, 1976) or in JP Kokai 03/181447 (August 7, 1991).

[0011] When using a mixture N-methyl-N-(2-hydroxyethyl)-p-toluidine and N,N-bis(2-
hydroxyethyl)-p-toluidine these compounds can be present in any proportions relative to each

other, i.e., ranging from a trace of one to a trace of the other.
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hydr oxyet hyl ) - p-t ol ui di ne these conpounds can be
present in anyproportions relative to each other, .e.,
wo a0giongsfrom a trace of one to a trace of thePCT/US2006/036508
ot her.[0012] Any liquid (neth)acryl ate nononer(s) can
be used in the practice of this invention, such as
[0012] gAnhylliguid ¢rethIaceydait mcmon@r(ls)acancbealsxd msthepraétummf ithis &lvention,

)ups, per nol ecul.e, such as, X erythritol
SUChtaéfl Yidangnomess CQW%}{“HS Updp sw{eg%gp 3@?&%’% petygplzedlpuch as,

for xrea';r(ﬁczagé ¥E altﬁ‘léolp r)ég @Beétﬁﬂ'nﬂ?ﬁ aﬁéltrg&%trl}xe@rﬂg ﬁ&yc?ffe%{e?rtnacrylate

polyémmae(csylaw,smﬂ pﬁl@es{ter) hexacytatero Motk i wgualty, diquid @neth)acrylate
nongner s_havj ng one, or  three est Pe]r functional

mon%tpgqgf)éxs?fgq,re ﬁ%pmm@re Exmuji aghylatemopepers pﬂgg ane two, or three ester

o Nl 0l S s v

two, @i thtep @tefl fundtionalPgrefiey pél motdoalepoe (iii) \wmbmatmﬂmr ef: (1) and (11)

: esterlfyl ng groyps are hydrocarbyl roups . 9.,
Prefirpldly dhsaeofwa, .oaﬁxr%rf esHatiing erqups e w%ﬁ%%atr S G1OURENA &gm the case

of hgr - étﬁ%cé&'zﬂ xt@rflﬁxl(é \/\;15? C}%%{ngn%ée Ce'réﬂeﬁ gé@lgﬁmﬂi%é? Ikﬁé;ecule the

hydredaklﬁ.{sﬂ ytoup\hi bdulkey iwhieh bamiseinear ortbraaﬂhéib,ch)lkenyy(wlﬁai dayllbe linear

or brgpehbgl cxgioabs allofrprict adieavisy S pilkolated iyiid of pikl Ge,
acrylﬁﬁ&&& o 'n?th lﬁna% Pls égférrﬁieﬂnd}o&}%d&ﬂ @aﬁL@%gﬁnéﬁ%ﬁas and/or

enol’s S0 T Hat there 1§ one ester
phenpksrsorthhtetﬂielﬂea,% pnaedderi fnncttit&lab goep @r motpould), and in the case of liquid
net h) acryl at e nononer (s) . havi ng_t wo o[mthree st er

(metﬁlaﬁlaﬂqt%wsnmré@ hauing fsp acthres epirefiacianalifies Repmpfegple there is one
cenh?ylg;{:t S 1%51 %c%@%&‘?#ﬁ?wy bf‘@lrée"égtei) Fux#%&?iu@ssﬁl@feon (i.e, acrylic acid

eon . e, Ic acid
or methhdrglic ydid 5 estetifled withohe Dr thbﬁadhhydrh optréhydric aisokols or phenols so
ydric or _trihydfic %E§Oh0|s or ﬂﬁols sq .t hat

that ‘glﬁ’@raée Hrox these seter Fingtionad gequps a?refl?ls ¢ &%Qlﬁgatb’é’ﬁ or mixtures
of tvg?k)f A€ i er&rOR Ak e HSnRhrerd) iR otrviﬂlxﬂfremf ?wo or more

erent acryl at'e nononers, conbi nations or m xtur
diffemsint vethazrylate rmo@rﬁérsgrcanctomlmhlmmsydrahmumm ofiens ,or crnore acrylate
conbi atlons or mxturels of one or re cryl at

mon?ﬁaﬁra g nefe mthaesylate faenpRRsTy it Be haid gretpacrylate
mon as l'iquid (meth)acryl ate nononer (s). [0013]
yp| liquid (nmeth)acryl ate nononmer(s) used in the
[001BF a’cyplcai lighidt(hieth)adrylatetmomomea(s) heedda thegiradich yf tHieinvention can
follow ng general fornulas: CH2=CHCOOR CH2- C(CH 3) COCR
be deprgtesthi-tiefoligynneeentsyHeppulas:
CH,=CHCOOR
CH,=C(CH;)COOR
RCOOCH=CH,
RCOOC(CH,)=CH,
R[COOCH=CH,],
R[COOC(CH,)=CH,],
R[COOCH=CH,],

R[COOC(CH,)=CH,],
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 temperatyey (apd nreferab

R[ COOCH=CH 2] 2 R[ COOC( CH3) =CH2] 2 R[ COOCH=CH 2] 3
R[ COOC( CH3) =CH2] 3where in each respective fornula Ris
wee@fesakt y a hydrocar byl group which can be tPEI/Es2086/036508
or different. However, R can be substituted or contain
ot her functionality as well, e.g. , ether oxygen
whemtinaxch respeniivesivbratilia Ruie preferablyladiytoctbg] gooiipovhiphaap b¢ the same

or diffen. R PASHeR G B SRE RIS oF FRRHG sy FeBoRRies wel, .., ther
oxyggfé ?{5&’15‘3 1am‘fr%ﬁ§ﬁﬁ1b1ﬁtarsg%§§rlt%% tgtlcn(l:rgﬂ élJ[BB% zﬁeé Eﬁ%%ﬁ%ﬁg.lgs or other

ormation ¢

subsfituents [vesich He nbt)irkﬁrfeﬂ:ﬁwhthnh@ fimcBoing fof theecuré prointbter composition
) éneth)acrylate ﬁ is not ¢ritical provided

itsel prapith H%S‘H}Péi%?é tmeHen pheagRfteridicat e at anbi ent

om I y
(001E P b P AL rf%?rhﬁ%;ﬁ% plofl R odor SIMEE Mddh fettyacrylate
monemam@l ie mootrificad) prabidedehdt)the pi;ddattas ) fentiquid tatshit @mbdan room
be used in the g{actlce of this invention, either

4} teraperatires balovhambignt reem teapRatuses) hy |

01 3F! N 8L P A B R RR o wsdi

the pRadtice aif €his Znwntiyh, itk siigly loa ot mh:ettm:s ineludy nedo wtrslate, methyl
- lauryl met hacryl ate, cycl ohex acryl ate, cycl ohe

|
etk sk Aot ek g ey ot Iz ERle, DUt methicrylate, 2

ethy]ﬂ@)%}hh g&&ﬁk@?%@%ﬁﬁgﬁgﬁ%ﬁ%%r u I?érgtg ?ég{y?fﬁgﬁgwfate cyclohexyl

acryldielreydiohexy] methaopidte, isvbbimgt adrjalh’&, 1sdb@fnhlyxhaﬂhh¢r9hteo hydh'oxyethyl
acr | at e, diethyl anj noprop nmet hacryl ate, ethyle

acrylgtey sprogyetbylymaibactylaten ¢iract ylgnwom' AR rdymswammpmpyl

methéI rﬁrg%?% ?é?@ﬁ!llﬁ nogl‘lo%gf%@%tg gé&haﬁaxg#{gﬁfb%‘}i @lethacrylate ethylene glycol

diactlofe, hettgteundi glycdi Iﬁlfnbﬁﬁdfrylaﬁ; el Adneddediod ndiaglyatgl 1,4-butanediol
di acryl at e, diethylene gl yco di mret hacryl at e,

dlmeﬂhﬁﬁfﬂﬁyi ﬁélegjqngﬁém disery % 18- gexa@p@pbW}eél}g@ryéqt?@éq:thylene glycol
dlac&la[e%trd% Il gl}?ﬁol &lfnlefl)lé&ﬁlé e&‘ig (%y}/e ghlygéllq%é:rc%{?lrlgﬁfeedl%ropylene glycol

~ dimettlaypddte, dmmpjnlaﬁer sl el iactytdteredigrypydenm, gdbﬂﬁtﬁnieﬂiaﬁ@la}ﬂ fiipeopylene

t.ri methyl ol propane trimethacryl ate

ol
glyceli dimethagrydat eagtrylef‘é%dp PEADARR Fra?&rxlﬁfﬁt blm%ﬁiyle pagnage trimethacrylate,
glycc%lﬁﬁ%ltﬁﬁ'gﬁtéj' g&[ﬂ){) Iﬁd%b’lﬁ@ aathggﬁw &El?&ﬁ‘eedlacrpfla e ahphatlc urethane

icour ane triacr

dimetlizeHate Calipheﬂi&lﬁemaﬁh teiadrylatd, Sronmitio tRtliane dﬁatyl‘a&j gromatic urethane
di net hacryl ate, aromatic urethane triacrylate

dimegaopdatsy | aprmatie yl@éﬂhale% Giscrylaise  DolaEEyicp®] PEedly (490 diacrylate,

po1y§hg1%8é gl&?&%O@ldﬁ?ﬁ 1>é{ea%<ﬁ§; Hfil&é{eg%géﬁl ) glﬁ&gfi’ét? %@g@hylene

glyccar(dom)rtﬁmletﬂaenylaaa ane Itﬂe like, 28 well aemixiiired 0 adywovoaot e ¢hereof.

t her eof .
[0016] A large number of various liquid (meth)acrylate monomer(s) sultable for use in the

practice of this invention are available from a number of commercial suppliers.

[0017] The relative proportions of N-methyl-N-(2-hydroxyethyl)-p-toluidine and/or N,N-
bis(2-hydroxyethyl)-p-toluidine (component a)), and liquid (meth)acrylate monomer(s),
(component b)), can vary from an a):b) weight ratio of about 50:50 to about 99:1 as long as

the amount of liquid (meth)acrylate monomer(s) in the mixture constitutes a minor solids-
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[0016] A | arge nunmber of various liquid (nmeth)acryl ate
nmononer (s) suitable for use in the practice of this
WO pooeis418n are avail able from a nunber of conmeCTUS1006/036508
suppliers. [0017] The relative proportions of
N- et hyl - N- (2- hydr oxyet hyl ) - p-t ol ui di ne and/ or N5Nbi s(
suppstiyg amryet fythis mmecttwndiha ¢erfnc' omiporsehitis-ayppresaing amogutdneans

o ARG e (3 Ccoment Pl san dacl
of con}nﬁﬁeﬁtg ?93:&{51# Yéh St WRUFRGQEnt tb g?‘ P%(ﬁ@@%@éﬁgﬁrﬁb@cﬁpressmn in the

e mxture constitutes a m nor
tempemlturel atswhiph éseshixgura obeomponkmnts a}mﬁi ) bagias td form solids as eompared
‘m nor solids-suppressi rﬁ%@am)unt ans t hat
0

to the FRAGELEE 4 SSGhb Bl oL dEdamaintch of SORBORGH 8 ) Britslpains to
fonn%ﬁ/?saindyd?gwg qéﬁ'o? B; tufﬁfa Qﬂﬁ:ﬂttﬁe ﬁlxt@xl'%%f Bdmpdrents a) |

east pr o a neasura
and B)@BHSIHS FE of §b1ide vhile APRIoAL fém?eahuw(u .£hatolifd 03 XCydseoffpared to
conmponents a) and-b) begins to form solids as conpar ed )
the pél@od dftirhedgrargavhick a simpibofthe samamjd:}eoﬁ]fontﬁmaemairrby izl fobmains
nponent a) by itself gins to_form sol /or .
free qf spslgqui R R e wowttor ﬁ@mmeehﬁ)ttﬁ@ ﬂ_constltute
am1 ri)é HaEaf rpre(égl Qﬂl%ﬂﬁtswﬁli)va?}n&jepgﬁdlhgg?bﬁﬁlgfrﬁﬁ&g?fog g&hb&n%nts a)

e at room tenperature
and e)ovghay exkd: ﬂletﬁaenqmmr extendbf solivs sdppressjoniésitied athe derppazatures to

whicﬁl:ﬂg‘;cggfpsoggfoinggl lgle epﬂ@%g,aqgg% nt lgr;é ﬁ%cgrdtgfiﬁily&f E)%eécomponents if
y, 8 I‘ig Forfing HERBRRBLB. ThRtin \ﬁ.’iﬂy tasE }é the g?ec?se 'ahﬁ)ﬁﬁts of glven

-sup ressr g anmount w | Vary ependi ng upon t
compaleats p) afd t) anpginemtempsitmndotsrhieeingguitrtdasolids suppression has not

art| cul ent f soljd pr.essi.on desired, -
alrealy e SRABod 901 & A RSY %ﬁffgerlflwdomrw @S‘éfﬁ%g’s&ﬁhmd
§
Althd ,*%‘E‘fe R ofthek HER ) bl MouP1 325 GATRARARIT) rlay provide o
su1tabl&$bhd$ hmpmsmonsle isanoerdesirable i use abaw9iam @Btvﬁ‘%a@)f @ntponent a)

corrpos i on f.or hi eV| suj, t abl,
and by o Dot fggepawﬁ rq%mcﬁgrlrgﬁr&& S@FoReEo Respmponents
I t
o B A g, s e
ratloabﬁCEmﬂonm% a)fandd:r)mmmrﬂw Igngeray abowhAUH) & zhout 8%ile Even more
sollq§ ressio it is nore eS|r le to se a gg
profugablihe g e{gfi agos ELHAMMRSRELS 4) A eAbELPe Sge ohe 58 P30 about
99: lﬁst?ilﬁ'iﬁ{l? fe ?)geg%}p%dne[erﬁ twséf‘g%;t fa¥igt é’fbcoapﬁ)hﬂjlﬁ rbzgi?ﬁoléi‘ | € of about 95:5
to aboat@fe:2 of 9&aBout 80: 20 to about 99: 1. I\/bre preferred

0018 Sho dermodieresmiasegbBant Srtgg’ erl) thibp Emppneis etegl ot mixed
togetrhglein ggﬁﬂ%@ﬁb@% g;tptl ?%gab"l’ém t%?#pa?r{bt\?seédahaggblendmg

tank pr eéseelraqdl;@ee wiithi sgithble agltmnof stimgaement.s a) and b) in

ange of about 95;5 to about 98:2 or_ 97:3. :
[0019] In the event that prior to mixing component b) therewith, component a) is in solid

form or is in the form of a liquid in which some of component a) has changed into solids,
component a) should be heated to a mild temperature (e.g., in the range of 45 to 50°C to

transform component a) back into a solids-free liquid. Similarly, if after a period of time, a

composition formed from components a) and b) has undergone solids formation, the

5
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[0018] To formthe conpositions of this invention the
conponents thereof are m xed together in any suitable

worewne4418ypi cal | y usi ng suitable m xi ng appar apCBEUS20061036508
as a blending tank or vessel equipped wth suitable
agitation or stirring means. [0019] hi the event that

compbdifibn EEould bk Ngate@PANBIM ténperdtareeeid hin e FRpRIT35ah 45°C to
Is in solid formor is in the formof a liquid in

transthing thesmiruref intwoarpa ivsteedjquih s As raregechpie) tthis Soventisn provides a
cO nent a) should he heated to a mld tepperature

metiod herein f%'épqsgf@ew%?ma@ b somEopgnts AhAsd B #HA 15 stored and/or
0 nent ¢kl nt o ids-free.ligui .

anGRRR R MouP 3 G bl Sus RipaliFs blifrind, B afisa o g eter

1) focoBboddn® D) BRRENERIS &) and b) has undergone solids

) form (i)orﬁl,gjthecorrpgsitfoﬁ shoul d be heated to a mld

2) t ecop@patent & haebepn heated tdwenvarhgdids theBm o #e 19Gid sate by heating;
transformthe mxture into a solids-free liquid. As an
ex&8hpl e, this invention provides a method wherein a

3) CORROSIrhARNidnShes Belk hehtb @ EHRANRIMYS tikeiftMfltothe Hfid Stat

) store%j al%}%?brn trsanspoFt ed at about Zgﬂg%ewitooufmgld State by
soheatmgf or mati on occurring for at |east 96 hours

ter: 1) conponent a) has been produced;  2). . canponent
l002§_§ h é&dﬂz%\ﬁl E@Wg@nfsg&las B6 dnaludss) e S?lrfgr%a ligyl Guge promoter
o of | " A Q . .
comb s 2B Sp Ryl S bl e PER AL o St n i
casestzat shamd beeaterciged ih GEl2EngAded ot monahd dithonzd nempanemsywhieh do not

i n¢cl uded .i n solids-free  liqQuid. cure, pronoter ., .
advee%ﬁ?abefg?qt iﬂ&ﬁq@gme%_ttﬁmger@‘%hwgw %ﬁlﬁmﬁ? CRPRRBELH pioffig solids
fom%%déﬂ@! JF 1RO :oﬁgﬁfafe osktfont i iy SAREHaICREL S efclBns can

rcised in seleCting one or nor itiona
readdy ivp omeeletis amp dolibtfld caset byacbndustiigya feff siaiple teatsr edliceeatively, the

.temperatyre liquidity of the orjginal conposition or, )
80114Sh€?esﬁml§§ureo PERTRRICE EFRBRRRRS o HisnEVeRER fgy be combined with

i i _intafiNe li ns can
add@ggﬁg;aﬁfﬁbgﬁéh f@ﬁﬁmg%%ﬁ%é e (l:lggfélrbﬁﬁ%‘ﬂo%ﬁ hon:

) )
e rrga eiln oubt y ‘conducti ng a
[002 § wNsinAlidh inipeestimpledlof eddiidnal ebiiporidnés which dsayfreased as described

liquid cure pr ter conpositions of this inventjon
abo‘f?ayéiﬁ% ESAFHRAPOI PR el 3 ABPICHTRYROR0sE fescipo 1rY)-S. Pat.

No-GRAL SO, 0010 BN AR o

suchhaytetiarjusrechatis adesasy slitadlyadobubde brpahicdaectahsdtspomtédures of such
.pol yner resjns such as one_or nore of thqse described .
amineg apd getghgplts. \@ fey exanples phsuch tentigrygyamatic agines anclugle, without

lm&ﬁwlcﬁhﬁéﬁyﬁﬁ@iﬁg hENSAENGIOh: e,%@@%rl —%@tyl&[c’ag][%ﬁgﬁ-dimethyl-

such &s tertfary ardmati ¢’ am ne€s,
p-tolmidiag) iN, Nakis@-hslabtyethybF mrolidine sand fmistaates of any two or more such

amines. A few non-limiting examples of suitable metal salt promoters that may be included

-

include cobalt, vanadium, zirconium, iron, manganese, chromium, tin, aluminum, lead, or
copper salts of such organic acids as one or more Cg,, carboxylic acids, benzoic acid, or
naphthenic acid. Mixtures of such salts can also be included as additional components of the
liquid cure promoter compositions of this invention. ‘

[0022] When additional components such as those referred to above are included in the

liquid cure promoter compositions of this invention, the amounts of the combonents can be

6
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am nes and netal salts. A few exanples of such
tertiary aromatic am nes include, wthout
wo powroati8on, N, N-di net hyl ani | i ne, N, N-di et hyl anP¢T/II82006/036508
N- et hyl - N-net hyl ani | i ne, N, N-di net hyl p- tol uidine,
N, N- bi s( 2- hydr oxyet hyl ) -mtol ui di ne, and m xtures of
in themymgewd about50rleto shalt 9mithest cofpfomentra)in theniahgenef about 1 to about

ex es of suyitahle tal salt promoters, that nay be .
49.9 \ﬁ%ﬁ@&mwthéﬂ?%@?ﬂ%} & i O W% Sfina e pF Bhre additional
com?&ﬁ@ﬁk‘? ‘?\?Sped% FABY, W8 prbhdtiof 81 W& kan! S@P‘aboﬁé%&ggcpﬁout 97 or 98

alts o c P ot & i

such orqgani cids as one o

wt¥calidompphent agdn the, rafgensfaboutdard, wtth toatpiut He.0iwt%acl dmponent b),
tures of such salts ¢an al so be included as

and gc&:}??hj%ﬁé g AP M being e o Ia‘eﬁedldgmo@almoamﬁnem_s- Preferably

thes€ BiERBRIons 8 e rrf BrARIER) Manct PR el (P B AL Mo rome

of abaut Hitd ebotit B0 tWith of apuipdnentty, andahobaancepifaagith il00vi%f being one

this_jnvenption, the amounts of the conponents can bein
O MOfRAq [Gmpgissnis. BEprs Drederablythesepranplacs agedblesiange of about
[ [V
.12 b9 VR REARR Sl e B S0, Bl Gpgptcomponen
b), and itiregbatanee,df amy te 1 @lelit %ibeigl one ompane additiondd cemponents.
sirably, t pr.oportions are in the range of about
[00233_ by alrﬁwoqf?tﬁg ighr rgagwﬁ/segme@&lmﬁfewhwh%be Higuiggure promoter
0 0 : Qr 9 : 0 . :
compaE0ls MMt o 1010, MARYLS 12 Lol oo formation
occurdngin thereormpositions, thiddhténtioalalso @Fmddl‘@mh&gieﬁl’ ofirapaltd processing
these proportions gre in the range of  about 50. 1to .
OperzfieRsin 8’@‘9%(‘ &fe E%?arpgrfgﬁttSQ‘él} Impravement Fsdﬁé@eé@daaéé:ﬂﬂy described
-yt . T .
inUEPARo; B 8 SRR Lo B9 Bt RS i o
initistonjiothe prssendebofe poafoderailhis fifst $@provement piensnatethisinvention
the range of about 50. 1to about 90 w % of conponent .
compgisescandUgting the methads gswge@;lqt atpgtsnt using agcusegrromoter in forming
d . W% . - .
the FRRRRS M fotMulat i a%@%ﬁ’égﬁgﬁﬁ é:gfef r@tﬂX%eg &ﬁ?%t%gg%ltog/ms invention

el ng one or noré onen
as describerbinothe tsperifidation andig elais herpf r Ghelpeferddd shibatimefteof this
i,qui d, cure g%om}t,er conpositions of fhis invention

invelefé et of rthei forpaping Sast mpraysmgnigvhersin cosongat a) that is used in

. . . | s qs
o 84 804 G550 b SOTRPBEAL R0 Bty pridin
and pheeasoimpgnertd) didt tnsed in fuiindly thé tiyuidcareygemtotefcdinpsdition has
. ,.such i grir ovemen%lgli Sgligﬁ a nethod as fully described '
in the gange 9t 150 8 efsT fusctienal gonups per malecwls: Ansther prafemsdembodiment

s it . ML :
o AP RAHRA Ba  i cARR O O8chlb  fhlucd
in fopmingwaid liqtid ctifei promoteedrEusitaipNIN-®&(Z-hpdtugdting)-pheiuidine and
net hods de Sri bed ipn that patent using as cure . ]
Whemmwemﬁ% thet isjuser infernaipg the liqHidgyreproBIotgs campeyitionshas in the
rang? 8F 1 493 blESRhtfUlafololhEpdflIBLAL cOMPOSi Li on of this
| escrroed I'n

nvention as e specification and/or
[002d] aiArsecdigliapfovedrat i9ieh alefed a8 Milbddoseritieddh U8l Bat. No. 6,774,193

of preparing a curable, pre-promoted unsaturated polymer resin system comprising combining

(i) a vinyl ester resin comprising the reaction product of a polyepoxide and an ethylenically

unsaturated carboxylic acid with (ii) a cure promoter to form a pre-promoted curable polymer
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invention is that of the foregoing first inprovenent
wherei n conponent a) that is used in formng said
WO p@paiogt18ur e pronoter conposition is PCT/US2006/036508
N- net hyl - N- ( 2- hydr oxyet hyl ) - p-t ol ui di ne and wherein
conponent b) that is used in formng the liquid cure
systgmn.onie secoodnpogiovemanhpersuant tth dhisangentioh cbnipeisd estdacting the

metlgf o5 Raeed i R oRER BRRg Ghofie rewapienn birgtis Gosurge. bre-
pron;u')tédS hindafRALRY BAHMEr MOBY §5tBniC § IDRREMLe Buid Ak g%o?n&éte&lﬁﬁbsition

ormng said liquid cufe pronoter conpositi

of this lipvenbips @2 -dascdibed yie tthey specpiidatibuiadilioe ciaimls Messofi rOne preferred
C onent,b).that is used ip formng the liquid cure )

embB&g%B? é):% tbgnldlélglilaqqno}ﬁ c?tjnaleh r?,gﬂ]‘%% sgpond imprevemgnt - wherein
comb et ymale 6 MRS RRE R G64 By ALl BEERAN i v
hydrpgyethpp-t@piding, ahd 3vieieip cemaohen bathatisadsedin forming the liquid cure

re-pronoted unsat urat ed ynmer resjin system
prong%ﬁrp&?rgm,?&logolmgilﬁi alr?.t?%e (S{O Li 0\ ester; tupcti i Igrc?ups per molecule.
AnofRPPretetied SmbbEinRBGH thR InRinAdH fstth%fof ﬂ1|e H’&]eéﬁﬁg &cgﬁ% ﬂ?&ovement

ylic acid wt

an ethylenically unsaturated carbox 1)
whergircenmepopenirad thet 1stused rformingrseiddiquixb¢uzel prowodl cemposition is N,N-

bis PRy ORI Bt SEEREnsARarE R L Pisehpermaige seid liuid
cure PeSHbtePEAnPIRitiol Has RAHE Mindd T %o 3% stel ﬁﬁwﬁ&‘?ﬂg{'(ﬁfps gPr molecule.
preparing the curable, prepronoted unsaturated polyner
[0026} sArthigd/igtpeonenwensislin almethodes fultyudederihed én Pro iPat. &o. 6,114,470 for
- conposition of fhis inventjon descri bed i.n the .
bondiE R g £ okabld - mpbT Spivie 476 Be1ol seHestBieaT rigaerosslnkable
comBSEARSH RIpkisf offat&fo%slﬁrﬂééﬁrgdngﬁufa%dtr#&?}%&fresﬁxﬂ Q tpERﬁ(ﬁﬂzqgiﬁgtor, and
second i nprovenent wherein conponerit a) thHat 1sused In
a cufeopramajers & abplied o csuchirsarfpco and dhe composifion dn cured. This third

o i Y Ao o O bl

cros$nRABIE 8bmBONHIRAS b kb RAs-RES1iglld Lhfe frafg 1‘9611’1?70 ifortoSfifsGhvention
functional groups per nol ecul e. "Anot her preferre

as desotbosdi imshe spekifichiion amd/entlaoms heredfh aDnoprefdredieantegoneg of this
.___second i ovenent erein conponent a) that is_used .

mveli“iffnrls?#lﬂt %{@5E891% d&‘E}P’é’Vﬁg’gﬂw ??E@Z)q?a&mm&a thai g used in
formiMy @E liﬁniﬂ}’ﬁf@}?‘%ﬁbh%ﬂc}f obiflbH 'i?N[}ﬁetﬁWJN‘-’(Q—gﬁﬁ%a?tgylg-gftgluidine

conmponent b) [

hat 1s used 1n formng sail

and wheyeinicempomanpbithet ivnsddds formingsnid Hagd cofe ptomoteBcaspaition has

. functi | ,gr,oups per. nolecule. [0Q25] A.thir o

in the FREs OF lin? Srier IBRCUPTFLERYRS BY m‘a}%@ﬁe.d hepegterrsd griodiment

or el Bty B9 Syt

in forming sdid higuit bere prompuied doimpositiomu N, debis @ hyalraxye s )i pricdiid e and
unsat ur at e olymer resin, a peroxide initiator, and a .

Wherswrcgnmﬁ%?bé fﬁwf ks WS Sgming %ﬁﬁq‘gﬁ FRISQPECTAGT peraPOsition has in

the réRRRPT b B Qtet ﬁn&%&ﬂﬁ%}rﬁpg Eertrﬁbl(agulé.”pr ovement pursuant

to this invention co S using as cure pronoter in
[0026]o Amiddjtidrhie lowering the temperatures at which the foregoing improved processing

operations can be carried out using N-methyl-N-(2-hydroxyethyl)-p-toluidine or N,N-bis(2-
hydroxyethyl)-p-toluidine, or both without incurring solids formation, and thereby broadening

the operating temperature ranges over which these cure promoters can be effectively used, this
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crosslinkabl e conposition, a solids-free liquid cure
pronoter conposition of this invention as described in
wao b@7opasi ficati on and/ or clains hereof. One prPEerf/E8208€1036508
enbodi nent of this invention is that of the foregoing
third i nprovenent wherein conponent a) that is used in
inverﬂtnmpmgldeh gtill other lbnefitse Fpr exemtide, icarieaned likely it over a suitable

N- net hyl - N- ( 2- hydr oxyet hyl ) - p-t ol yi.di ne, and wherein
use Gog {1 rgiges ihd P%relyg%O?eﬁ CP’?J‘PH%IH@I% ﬁsunmntlenéa%ed from

comlﬁfJ il %tag 2 a? BER%d hR8 aB thd S%IH@ r%%ﬁglﬁre q:u # Srefitivhs of the

groups per nn ecu eferre
sameendad dirgmdmoter.t Alss, it by ésenmedrliliely thaathe ccbnipb sitibiy @tyhisrigvention

g b B S e e
unsahﬁyeﬁ‘lﬁpfx%t%r)fg}fﬁﬁl %(}ﬁ%tag )éé%eﬂ Qoﬁ%g%ﬁ%%%ﬁ%s it Sure Promoter.

conpone 'S Us Iquid cu
[002P} onDhe folmmng)‘ﬁxamplas beesiliustrative dsfaﬁhg gravticd ind Adesiteges of this
funct i onal ups per nolecul.e, [0026],  In addition t

inventinge rl; hﬁ@FE @m%true%edé@ liggity el shaildmgt FRsfompigied as limiting,
b d
this nJRLBANE oL Ao PRABLEARY RN OF Fol i he or

N, N-bi s(2- hydroxyet hyl )-p-tol ui di ne, or both without
incurring solids formation, andthereby broadening the

operating tenperatur eE’ﬁAHH@%@ér whi ch t hese
f [ '
[oozgfr e?g@;‘i‘?@ﬁ& %P%gé}ﬁgl‘ﬁtegecﬁgﬁo'fsﬂﬁhi{ﬁ%s ﬁﬂnﬁbﬂ\é&%ﬂl&)b% solely of
comptﬁfemda)l aﬂdelb)ywelhqirepnted by Blending e ckaﬁpcmmsetagéthéﬂ @nspecified
range, uid cure pronoter conpositions of this

propplﬁweﬁ@mdowt BHHBGARMOETE BrAsRIFEHCEtEE. APRTaly PYHERY ‘tf epeh/gitially
solich e AT SR B HPB A v ﬁo"é‘l'wqr? hERT R B bfyd davs
f,
and éﬂ%é’ltvgg gﬁt@ﬁg@&}% fgkf ggglﬁjso C tngB g{\lltgh‘ﬁ ?@%\fﬁlg{aggﬂ% WhOM each case
elthes tmbnéthylwi(mhyahomyal@rl);paam&mé QMHET)yeﬁlI\EN-b1s(2-hydroxyethy1)—p—
rmul ati ons as .equal concentrations of the sane ne

toluléllgxp éBbIlPa" ey of v[}g s selidsikge ah i %p@u&ép@s Component
b) 1n'théslé%tvﬁl‘35ﬁ VQJre Ivﬁoug rlﬁéﬁd gx‘? étﬂj%g?@aqé/ ?ﬁhg&gf@qs@ fﬁd?wdually in

the Iaﬁpi:cﬁh@ llnlqdldnatre kpeomotms tebtipdsitiond ioffitis rgventibi Snamely hexanedml
i nvention to an is described therein,

diacrylate. (Hgbgy. tmtsd@cml%(%% @pg M%bacﬁéﬁﬁWb nEheomakeup of
f
the ok Mo AR e e o R B o s oz
in Tabieti fi ed proportions and with stirring at anbi ent
roomtenperature. Separ atg‘Boortl ons of each initially
solids-free, visually cl'E 03|t|on of this

rventTonywere tetdrat—37F(tg. 3~ for3—days—and
observed tor appearance of sollids. Conppnent a) in
BHPiThese evaPuati ons w@sSg n each |[case
MHPT . D.5¢g 0.5¢ D.5¢g
HDDA 0.5¢g 0.5 '
BA 0.5¢ . D.5g
MMA 0.5g -
Results
3 days @ 37°F |liquid liquid liquid liquid liquid
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ei ther N-nethyl-N-(2-hydroxyethyl)-p-tol uidi ne (MHPT)

or N, N-bi s(2-hydroxyethyl)-ptol uidine (BFf PT) each of
wowkioch44185 solids-free at the start of the evaP@EHUS®ING036508

Component b) in these eval uations were various |iquid

(et h)acrylate nonomer(s) used individually in the

respective liquid cure pronoter conpositions of this

i nvention, nanely hexanedi ol diacrylate (HDDA), butyl

| at I th | at .o T
003357 4 e85 P BB 2 )l ot e
of BHPE dn@ o MEPPREIBE th dolidb FERbE B fudh ShoteFPBAddE o tikde.

Table 1. TABLE 1[0035] In contrast to the results in

Table 1, as seen from Table 2, individual control
sanpl es of_ BHPT and of M.iP ﬁgul ted i n sol i ds
formati on i n.nmuch shorte ds of tinme. TABLE 2

SampleU36] T RekSltd ObRRedNderstood that the Tngredients
referred{to by chem cal nane or fornula anywhere in

MHRTe speciAtiszaried 1913 °¢t) b1k dppeaed ovéﬁ‘ﬁ%hlﬂ(lireea rv\gtslﬁg %5232 hours)| -

tao inthe singular or plural “are jdent]

BHPdYi st pr (Asr74CF (Eb?ﬁlmliﬁmappeamﬂtmidﬁnwmbuﬁnot her

eb roforvroad o Wb ~chaoam ~Aal nana..aor chaom r-al
T LI A YAV | TITOCATT W A~ Al TITT oI O T

oot an
SUNMNOoL ATTu e T CTC O Iy CTTCTIiT ooxr

type (e.g., another reactant, a solvent, a diluent, or

etc. ). It matters not what prelimnary chem cal
[0036haiigen bd wadesdtardihat the ingaetiéms refedsat todyhemicabiue or formula

t,ake, ptlaace [h the resulting mxture or solutjon or
anywherin; tan spredficatipmer daen herradguhcthergivaed iqvisithe isgular or plural,
are AR of A6 EA RN o b S ol W ot s e 0 by
chemical @amt becheaticil typeiis g.c aldtika réaotanp aseivant a dituehf)oferc. ). It matters

%zcl (i),sur e. Thus f e reactants and other materials are
not Wk RESPPBRY £5° g% Fanpsionsations arcHer reargionndf ansh take place
in the QMR Aiktiiel &t BRfLA r&?‘r@&ti@nqﬁédigrﬁdas%na{'gﬁa%{geg $@%{foRations

or Informng a mxture to be used in conducting a
and/atasadtiods axeah¢ hatnral Adsslo of brigging hesgécifireadtantstnd/or components

erei pafter y refer to substances, conponents and/or
fogefﬁllﬁrg F ieicondifontealie daichrsuashtadthis digslpsure eEhus thy reactants and
. . . .09 .
ot il U8, LGSR olhodul 16 SUISMN ol BELGHLANR i
perfarmigz tiesired khemibabireaction ordd fudniing @igixaire tObeuseti ie onducting a
bstances&qg%i ngredi ents in accordance with the

. h
desw_%ﬁ? 8O ] sqyFe. thawgh thee elaimuherdialien mayarrier by substances,
com%cﬂ%%ﬁ %%F h‘}ﬁ?é’cﬁéﬁf?inl 0 bresdnt t%lre ?;g:tgﬁlgﬁls&e’ng%}%tf ,Q[flg Wl ence is

em cal reaction or trans n or
to the subsidricerordngdieningd it @xistdd stothe tishdRist béPrs & abasf @EtTtontacted,
qdﬁ ring the course of such contacting, blending or )
blen ﬁrﬁ’glxséaé\fl Q105 mqre othey subgkasces o ingredicnisan afenrdange with the

pres :Eg%ﬁgég%ﬁ%ﬁ%éﬁﬁﬁ%&%&%e%? ef&didtt b n@le bR original identity
through a chemical reaction or transformation or complex formation or assumption of some
other chemical form during the course of such contacting, blending or mixing operations, is
thus wholly immaterial for an accurate understanding and appreciation of this disclosure and
the claims thereof. Nor does reference to an ingredient by chemical name or formula exclude
the possibility that during the desired reaction itself an ingredient becomes transformed to one

or more transitory intermediates that actually enter into or otherwise participate in the

10
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the clains thereof. Nor does reference to an
i ngredi ent by chem cal nane or fornula exclude the
w@omgiobilBity that during the desired reaction PCEHEF{ 006086508
i ngredi ent becones transfornmed to one or nore
transitory internediates that actually enter into or
ot herwi se participate in thereaction. In short, no
reacti@prlashottand mprasentatiateis arade st istolbe infefred tiead thehzmedhiagredients

‘ named i ngredi ents nust, participate in the reaction
mus{ RGpRE TR s FAGReT RLls Th et Qrienel ShIBiEn] FURpostion, structure or

forpStructure or form [0037] Each and every patent or .

ot her publication or published docunent referred to in
[003&h yEpadr anid@wenyfpateini ar atiepublicativh onputdished doquoreat reteried to in any

totg. into this disclosure by reference, as jf fully |
portigp ol i pRCIfiSR AT S MeomemieEy fupinta dn gy ipsire hyreterencp, as if fully
Sdfggygéﬁh§e_indicatedf the article "a" or "an" if and as

used herein is not intended to Iimt, and should not
[003BE Exxept asumaly besexdprevsly iotigrwige tididaradt theartidle'ty" er &iné ifant] as used

fo which the article refers. Rather, the article "a" .
heretgyls ngi- ntended i Lsit, g Mgl Botrbe, compiamed A Umpige g i single
lem@ht S, RAALE 19, XL . exP I T
clomh B Hh WL TERES Ry dlifle BCbr BARIRER & used herein i
intersled teepdveb bae bomoansich eleatehts, waedsahe tixt expredshy jndates otherwise.

Therefore the, foregqQjng description i,s pot intended to
1003Pr - E{S yeatich is ieecRBble C%@ﬁ%if‘ewrlagom s graggicey herefore the
Tored A iocfibePis duf sRBhdeat il SHERRAL HGPH RRREREERADLAAe, the
inveatsorste tthd artidularexeimeliBomiohspresdraddirereinabdvb e Rethet, whhtis irtended

thereaqf,. CLAING: 1. A cure pronoter, conposition wth
to bessnyped 48 atsed Srthia the PoRIHG Jaia and fheseQuygcafs thereot:

conposition is fornmed from conponents which prior to

use in formng the conposition are conprised of: a)

N- et hyl - N- ( 2- hydr oxyet hyl ) - p-t ol ui di ne

or N, N- bi s(2- hydroxyet hyl )-p-tol uidine, or both; and b)

at least one |iquid nononeric ester of acrylic acid

and/ or at |east one liquid nononeric ester of

nmet hacrylic acid; a) and b) being proportioned such

that the a):b) weight ratio is in the range of about

50: 50 to about 99:1. 2. A conposition as in-Caim

Iwherein said weight ratio is in the range of about

80:20 to about 99:1. 3. A conposition as in Caim?2

wherein said weight ratio is in the range of about

11
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90:10 to about 99:1. 4. A conposition as in Caim

Iwherein said weight ratio is in the range of about
wO®2003/084a8Bbout 99:1. 5. A conposition as in angCDiS2006/036508

Clainms 1-4 wherein conponent a) that is used in

form ng said conposition is

N- et hyl - N-(2- hydr oxyet hyl ) -p-toluidine. 6. A
CLAIMBosition as in any of Cains 1-4 wherein conponent

a) that is used in formng said conposition is

N, N- bi s(2- hydr oxyethyl )-p-toluidine. 7. A conposition

as1ln apyc@t febbie® cdmpodied Sith SHPRABEN Solftk ﬁ)ﬂ?fng'téndencies,

used in formng said conposition 'S a mxture o

whidkcamphsitionisformsdfranr yenpydents phich prictionseamfbibidgiths composition

2-hydroxyethyl)-p-toluidine. 8 A conposition as in
arecgﬁW%S?CP‘gai nms 1-4 wherein said at | east one |iquid

a) MONOMBhYENERLHrdXbetBgl) Ylibhidid S NLRAKiSO-Bldrd DYPUoluidi
UG L Yelho) S bRid p St NERELISE RidrofRa ) luidine, or
rabefl; @fd 1 to 3 ester functional groups per nolecul e.

) CopIHED o) L p o PieR o e 2l e dioleeet s liuid

| SmeAMEHS Bée0df MBhinHlidRidacryl ate, butyl acrylate,
or hexanedi ol diacrylate.10. A conposition as in Caim

a) ang b)heing pronostigresdshch thyt thihva)kb)iveeiglgaatio is ifi tremamge afabolut 50:50 to
abouggér,qosi tion is N nethyl-N(2-hydroxyethyl)-p-toluidine
d “Wherein conponent b) that is used in formng said

COPPOSi Al @fhpoSitioh hs BLCILBRS Whereh daldkweighiTane [Bh e r&8ledF about
of acrylic acid having in the range of" 1to 3 ester
80:2¢ imahaubAAIL. gr oups per nol ecul e and/or (ii) at |east

ong liqyid nononeric este f methacrylic.aci.d havin

ot he RSRBEOaROR T L RS ER DR UG 40 e anes Dt about
90:100 fout 9:111. A conposition as in Caim4 wherein

conmponent a) that is used in formng said conmposition

i s4-N, N- Aicopobijign exipdilaipi ) whereinl saidiweightamtio istietheirange of about

.<CO t, b) that is used in formng said conposition
95'5?03%0%?62{1' | east one |liquid nononeric ester of -acrylic

acs.d haxiddehpositioh @s FPdF €laihst104 FheRbEEorhpiteht HNBAt is used in
groups per nolecule and/or (ii) at |east one liduid
epasiiioaris B maty e Hydwxaethyl)ipatoluidinen t he
range of, 1 to ester fu i.onal oups per nolecule. .
1B reRBRpBion ot i oy o COUR o HPiehE rEbonRt gt used in
formB@! iedonifsitidh IMNN-bis(RBY @k F8hyl)-p-toluidine.

7. A composition as in any of Claims 1-4 wherein component a) that is used in
forming said composition is a mixture of N-methyl-N-(2-hydroxyethyl)-p-toluidine and N,N-
bis(2-hydroxyethyl)-p-toluidine.

8. A composition as in any of Claims 1-4 wherein said at least one liquid
monomeric ester of acrylic acid and/or at least one liquid monomeric ester of methacrylic acid
has in the range of 1 to 3 ester functional groups per molecule.

9. A composition as in any of Claims 1-4 wherein component b) that is used in

forming said composition is comprised of methyl methacrylate, butyl acrylate, or hexanediol

diacrylate.

12
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initiator in the presence of at |east a pronoter,

characterized by using as a conponent in formng the
wee@msmidi1skabl e fornul ati on, a cure pronoter coPEDES1006086508

as in any of Clainms 1-4. 13. A nethod according to

Claim12 wherein said at | east one liquid nononeric

ester of acrylic acid and/or at |east one liquid

rm hB.mer Acomositionfas imdtliiact \yhfprema:orrqbohas a) thatifesed émfpeming said

com R NSRRI G PR D DR AndO e o map it ) hat i

usedI i fHﬁﬁﬁ isRidf &fn’iﬂd%ﬁm‘ﬁ% @?1 GlileBst he 'H‘ﬂhﬁf mBRAMRON L@ larylic acid
F 2- hydr oxyet )-p-trluidine and wherein

havm@mjbfn@nge o1 noﬁge[ster ﬁmg‘s@mﬂ groupoperinmgeade ahdéar(id) at least one liquid

monERE 7T QUG A v e i Bl RER AT 1o PleR e syl g per
molebule® 3 ester functional groups per nolecule and/or

(ii) at least one liquid nononmeric ester of
mef hacr Y dompwsitivnksiniGlgim 41wh¢remrcamy)en@ﬁ a)lthatds @sed &t forming said

functi.o r er | ec . 15, Anet hod accordi .
compgiianB SRR arEliGins 550 sheTeLs SUnSGHRRt ©) chet is sed
in fohﬁfr@ sﬁﬂi &ﬁﬁﬁi‘)sﬁiéheis Lﬁ'l@is?éneclm@ fohbRRrit 8ster of acrylic acid having

hydr oxye ) - p-tol uidine and wherein

in th@dﬁqtgm@hl th P etstmtﬁmwonﬁdegnoups Heo mmlegples andiox (ifeat least one liquid

A TR T ST NP ——

molekufe® 3 ester functional groups per nolecul e and/ or
(ii) at least one liquid nononeric ester of
meihacr Yinethad fut cheing qrgSSIlnkabﬂmunsawgaied)poly;mterresnewtth a peroxide
onal grou per nmol ecule..16 /\éﬁ¥h0d of

it IR eGP Rt Bt RO B Bhoabilsriad b d0ea o) Srgonent in

formifSthe cfossiikablIbRAISiHJa QB BERhOS: édrﬁp(ﬁnﬂﬂnrh‘é lm &Y AClaims 1-4.
resin conprising the reaction product” of a pol yepoxi de

and3.an étmythed accarding tm@latrm rlamémrm sa;d »Yleast one llQuldmudnomenc

esensabryle S pllaf TR ol B Rpfpefic PR ety e ofd has in the

rang®@bP T SesteuREGRAI bddps A8 hsleafie e, pre- pronot ed
unsaturated polyner.resin system a cure pronoter

coiposi Aimethed agqordingtodilaigl & \nherim&omp@nerm}thaﬁmdsed in forming

TR S S S AON BEBS, P 55 S
compdridit 6 t(ARNOARUIif FRRES salf cu@ﬁﬁﬁﬁéf'cbﬁlp%ﬁhgn hsf(t") at l%a§t Rfe liquid

range of 1 to 3 ester functional groups per nolecule.
mong@eriestet ploakrplacadidihagng dn Gleatangd 6f Wie r3edster Fongsionelgroups per

th |sued|n said c
moldt e 581l G oSBT RS e TIPS g the
rang@BF1 Y% e unORRRNERLpLYer hibcdle used in form ng said
cure pronoter conposition is (i) at least one liquid

15.  Amethod according to Claim 12 wherein component a) that is used in forming
said cure promoter composition is N,N-bis(2-hydroxyethyl)-p-toluidine and wherein
component.b) that is used in forming said cure promoter composition is (i) at least one liquid
monomeric ester of acrylic acid having in the range of 1 to 3 ester functional groups per
molecule and/or (ii) at least one liquid monomeric ester of methacrylic acid having in the

range of 1 to 3 ester functional groups per molecule..
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nononel ic ester of acrylic acid having in the range of
1 to 3 ester functional groups per nolecul e and/or

W@ 2aoy/oa£181 east one |iquid nononeric ester of PCT/US2006/036508
met hacrylic acid having in the range of 1 to 3 ester
functional groups per nolecule. 19. Anethod according
to Caim 16 wherein conponent a) that is used in
f otfri ngAsmethod wferepating rerurabdereipromoted smsaturated polymer resin

e e o e
polyﬁ%o%fﬂétaﬁﬁaﬁ Eﬁicﬁll%sbﬁln{té&caﬂ;oﬂyﬁéﬂmm i) #ttkbromoter to form

noneric ester -of” acrylic acid having |n the range of
a preipromo@destable falyroer sgstah @amqwzgeby mﬂlwm raomiHier in preparing

[ at |east one |iguid nononeric ester of
the chigblea BiegPR ol TSRO P T Sisln g Frgmafep gyrpgosition as
mang,qﬂ@ml%qugroups per nol ecule. 20. A nmethod for

onding a curing crosslnkabl e conposition to a surface

of1d s ulAsncthbé avdmedmg to @laim 66 svhekeib tsad ebleps oie ligwid monomeric

sed of Cr.os ab e unsatur e I roo. .
ester g BRI SCIRYRE HIOTPIS LA SORICHS O I SGHATG ol bas n the
rang@Bpi kel edter ﬁlﬁbt%lﬁ&%l%ﬁﬁ@ @blEdige. cONPOSI t ion is cured,

characterized by using as a cure pronoter in formng .
t hi8.cr odghéthadindcerdiagtp§laiti lényheaeiogompprantra)that is used in forming
conposition as in an

f ' 1-4. 2.1, A t.hod .
said SREGR Bl o TSt 3o Mot N @ e ot g wherein
comﬁ%ﬁﬂ?f thét €88 in RkmB Hidl cﬁre%&bﬁilo&'ﬂ gélﬁboﬁi‘ioﬂ i8 f{ﬁtat Eﬂﬁ one liquid

nmononeric ester of nethacrylic acid has in
monommge esfér df awyld sdd davibgi theonage gf dups par fmmtlena,ll goups per -

o T B3 o 5y R RATR Bl o
rangt 8f Md B Lo ﬁﬁbﬁ&ah}‘@?ﬁ@é?&tnwwlﬂ@ t ol ui di ne and

wher ei nconponent is used in formng said cure
pr 0%t e A methpdaicpidimg to €14iin) 1 Gawhdreinsomporent 2)dlrtds used in forming

i b R R AP R i

comﬁdﬂeht Bthdt§@ed M forifpubil ARNRORIE c@ﬁb@gm&{ is 3)at least one liquid
hacrylic acid having in the .range of est er

monbmnnd; egtaabf gurplipscip éavmg lie the wnge8f 140 rﬁe&tsl:ﬁmfumtmoalogmgps per
O nent

moh”BPrﬁ“ﬁé’%ﬁ? atv@gqrt Z)Ing I118 QDO oess%c-:trI t&]pq? cry%c acid having in the
rang®loPNt B $ e NAEGILE Vb3 pRThAlkaildi ne and wherein

conponent b) that TIs used in formng said cure
pr 20t eA metippdgot bandirigsa ¢urjngagrosstiakable vemppsjiivmto a surface of a

mononeri.c ester.of acrylic .acid hayi n th
subs Sl BTG SR AT D BB b L GApDY insiturated
polyfkdet }es‘?ﬁ d (/28410 Rtidtbd Uhd 2 RROPRE FerSs 1E}Blltl‘@lf'to said surface and the

net acryllc acid having in the range o ester
compasitixin is naied grhataeteriged bynadisgad ascure promoter in formmg the crosslinkable
composition, a cure promoter composition as in any of Claims 1-4.

21. A method according to Claim 20 wherein said at least one liquid monomeric

ester of acrylic acid and/or at least one liquid monomeric ester of methacrylic acid has in the
range of 1 to 3 ester functional groups per molecule. '

22.  Amethod according to Claim 20 wherein component a) that is used in forming

said cure promoter composition is N-methyl-N-(2-hydroxyethyl)-p-toluidine and wherein
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24. A nmethod of suppressing the solids form ng
tendenci es of N-nethyl-N-(2- hydroxyethyl)-p-tol uidine
W@e00RON1RT s( 2- hydr oxyet hyl ) - p-t ol ui di ne, or bor¢T/TUS061036508
storage or transportation, which nmethod conprises: 1)
formng a conposition conprised of: a)
N- et hyl - N- (2- hydr oxyet hyl ) - p-t ol ui di ne or
compbhienbbsthat-ik yshdonijcﬂ‘nimyg Seidatuné priodiote, compokitiomis (a)rad lebyt ome liquid

| east one noneri,c ester of  acrylic
mongiape, eSEF of & a1 PRTGGIiA INCHORRPT & 183y et duietonal groups per
mol&ﬁlehﬁﬁ%fl (;il? aBfehd onk 'T BICRBASMERS etAICLF ﬁl&ﬁécr&llﬁeaﬁ% hiing in the
oisin t e range of about 50:50"to about

rang@@f lto aresltet functiomal grogpopertmelreper ti ng sai d
co osi tion . .net hqd, in Caim?24 erei.n
easf\laﬁ%w& ﬁ%f@%nwﬁﬁwﬁwﬂ%wmmow tL%t l%faeg in forming
e [ .
said ?réelgé g%rro;?/rhtég g@lh rl I1%“1$ Hi@» “HR &6 e%ﬁ{l)gﬁ {éléimee and wherein
compareat b)thatl is gsellip §orpmng sad mdpmmcﬂﬁ cofpositihn i (@t least one liquid
Cl ai.m 24 erenS|dvve| ratio.i.s i.n the range
mongwstie CHlst \ggaf 1%.5% {hayge 119 gﬁrang? RELHBE esteritHnedo, glplngrg]ips per
molé@hferﬁidybrs(ﬁg dt YakdiHe lfqggd PohSmébiic ERE SBRGR &?ll@m&'havmg in the

10 to about 99: A nmethod as in
rangahﬁﬂdam&estarﬂmm&cbghgmuﬂpﬂmslemﬂethe range of about

to ,aboyt 99:1.29. A S in an s
29235 o ethod S BRI HHS [yt fmspotes,Of grethyl-N-C-
hydﬁ@&hﬁ??ﬂ%ﬁ%c%ﬁéﬁ@%ﬁ gqx?/lg 2-}§yd)roxgett gl) l})-‘aolhhlgme or bo'tAh dunnlg storage or
tranwsrtatnorawgludfmahadnemﬁﬂsezs wherein said conposition is
?r ed and/ or traniéport eg ?t about 23 0C wi t hout
I) Q

QIEUNg 3 CHRPOBHO ‘for at |east 72 hours after
(1)1 CONMpRRAfRy1 AL 2'31%%1'53@% tyB S;Qgﬁ'\ﬁ@ﬁe (o?) I@W@(@el%r@?yethyl)-p-

has been heated 0 ‘conver I'ids thereof into
I|qU| d mlatdmebvrlbxﬁh;tandg, or (3) the conp05|t| on has
E? d to convert soljds therei
e

! Rastonp g nongrrsicreate! A a§ihe 0 gpo/RF af ket one liquid
24 28 V\:ﬁﬁ{n%hfénegg@péﬁﬁéth&)ryﬁ%d is used in- form ng
.said conposition
i s hEptoboioRs byotirthat Wt 4)3H) weisht cdtiol id imthe range of about 50:50 to about
99:1; and
1)) storing or transporting said coﬁposition.

25. A method as in Claim 24 wherein said at least one liquid monomeric ester of
acrylic acid and/or at least one liquid monomeric ester of methacrylic acid has in the range of
1 to 3 ester functional groups per molecule.

26. A method as in Claim 24 wherein said weight ratio is in the range of about
80:20 to about 99:1.

27. A method as in Claim 24 wherein said weight ratio is in the range of about
90:10 to about 99:1.

28. A method as in Claim 24 wherein said weight ratio is in the range of about

95:5 to about 99:1.
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32. Anethod as in Claim3lwherein said conpositionis
stored and/or transported at about 23 C wi thout solids

wo ooomme418n occurring for at |east 72 hours af tP€T/[$2006/036508
conmponent a) has been produced; (2) conponent a) has
been heated to convert solids thereof into the liquid
state by heating; or (3) the conposition has been
hest ed A endtlaolvay In B9l df dainse?4e?2$ whetedn torepoiegtiadithgt istused in
by heating. 33. A net aj.ns 24-28

) . od as | f .
formip spidicAmpopion &N—%thbgﬁ\é{?-- ¥‘5I§§§n Ylﬁ'Pf’fB 1Y said

¢ 0Si | | 1Sic ' B . e s

e O
trans%)'rf&i% WNRBY Owithidu® bdlidd ifei@natidf -octiieinp @6t A Sedst7 Xh@irsmafter (1)

3 wherein said conposition is stored

compf@ﬁ@ﬁt@y hasbesp prddackda(2) abmponcdBa)hasibtéroheatesiab cotsvert solids thereof
) ormatjon occurring for at least, 72 hqurs after (1 .
into the Aigyivesiatey Ipﬁ@gngjégrﬁbﬂygoqgwmc}g)zhaégyﬁﬁ%ﬁgﬁgf 53 &H'Qgrt solids
therefﬁﬁﬁ{% tﬂgﬁtqﬁﬁ s&ﬁeﬁ?ﬂé’a@iﬁ% solids thereof into the liquid

State Dy ‘heatl ng, or €3) the conposition has been

Eeﬂ};] ed Acinétﬁgﬂ/ a¢ tn &l ofdSlaine? 4D 8 whetan chmpbnaptajithet Htused in

by heating. 35. Anmethod as in aim 24 wherein
forfnléléﬁb‘ér?é’ﬁ_tpoﬁl)tloﬂH%NN'?ISQS@@?PW%%TP'E@”“%% conposi tion

'or332ﬁonp)-'\ ?lgq(ﬂlf i 51 PRLDAGHM BhfposiAb ¥ stoR&d Ak Gansported

exane lacryl ate.
at about 23 °C without solids formation occurring for at least 72 hours after (1) component

. &) has been produced; (2) component a) has been heated to convert solids thereof into the

liquid state by heating; or (3) the composition has been heated to convett solids therein into
the liquid state by heating.

:33. A method as in any of Claims 24-28 wherein component a) that is used in
forming said composition is a mixture of N-methyl-N-(2-hydroxyethyl)-p-toluidine and N,N-
bis(2-hydroxyethyl)-p-toluidine.

34,  Amethodasin Claim 33 wherein said composition is stored and/or transported

at about 23 °C without solids formation occurring for at least 72 hours after (1) component

a) has been produced; (2) component a) has been heated to convert solids thereof into the
liquid state by heating; or (3) the composition has been heated to convert solids therein into
the liquid state by heating. . ‘ \

35. A method as in Claim 24 wherein component b) that is used in forming said

composition is comprised of methyl methacrylate, butyl acrylate, or hexanediol diacrylate.
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