i0

15

20

25

30

35

40

NON- FUG Tl VE CATALYSTS CONTAI NI NG | M NE LI NKAGES AND
TERTI ARY AM NES, AND PCLYURETHANE PRODUCTS MADE

WO RERBRERGM The present invention pertains to nPET/AUS2004/043462

fugitive catal ysts containing an imnne Iinkage and a

tertiary anine an%_ ol hane I v

< INT IARY
A S e g i B G
on the pol'ymeri zation of alkyl ene oxides, an

pol yesjir pRekyet %,n@helbﬂepé@daghsc Qmu%l@ﬁvé catalysts

pol yur et hane syste oget her with isocyanates ese
SPeEige Rt i ec H% 9¢ Z4di ?u‘b‘?féﬁlar})é’nﬁ’aﬁ%%’c ?"é’ﬂ

a5 16408 8hhh & kerlsmee hat sdwestise pdedsced wiftac bact $at(aﬂbfbts 3

.regul 61; g ‘tlésltcabllgoﬁ_er ﬁafggténoyh%ag%%?%éa g‘%logt gf %qgglene

addi t iVes S event ers, and y cat
sucilileas amtqmwlaﬁst@s roidods . orgRarideenal or mqmocngnts of a

#¥y&9gﬁﬁ§$é'é&é%@ﬁakgégéhers%Ehha§séé§§ﬁagésnerﬁﬂéﬁé systems

can rai'se environnental issues due to |eaching
lgﬁswraé L it aife 2881 AT SABP PRI SYCh R P TROSSshdRkers,
ashdinNeg8édSorsAr euetiemmes, r b@ﬂtﬁgﬂataﬁbytﬁﬁiﬂldﬂeers,

e Cco |y used.t am ne_cat al yst
S 8o TR S oAb R L FERbSaRY Hillers, ana
ftlmﬂclalléy saﬂralyrsntgl sueinch s itgrtdidoamrEpeki ead/ons .
I%%E'% F%EE?{% E?ans usi ng these catal ysts often
ypi cal "odor of the am nes and give rise
t 0 i ncr eas € FeogErhyl ehricespdrsed . \E3ICAL RF el RDPFC gy CUry
Tha &y, eésﬂclealw chOf PRI OMta10f sE@Ld iy t@nlé‘é‘clﬁfﬂgalub§h aging

vapors in ur et hane_products,  having vin ns or
ﬁHfﬁ@&rBB?%HE@gﬁanﬁopﬁ%%H%?ﬁpoP§%?ﬁ%r gFHs?%n%%n SGhER are
aSE tdyit ﬂetflméiﬁfarropbaﬁcbl}eamwest@glr@ ast oner

(Trademar k fﬁ D% %y’d%? t% %%fﬁ %mﬁﬁgrgééég ts give rise

dlsadvantageous £5-¢%
dit crevered rEpbiehs ., aBaquvéﬁylﬁomsftheeubb@l |$;@tﬂ4-¢n§id and

%%&Idf IrGah ! ébpltlf&atasﬁé I arme@mpe%c@aga@le\ﬁféaﬁ as8Ry 'terse

pol'yur et hane foans have been to the staining o

tcr?eta\}wﬁyﬁ PFY9R SrLREG REEYBACRE T Odr bRRAWNGS and give

F:ljrﬂsreeltoSﬁ]ﬁ@té‘asedTlﬁbgg% @mdkBi &g emd-opakyTarfiricespr
Hytrel dec 05|t|on rol I%ns ae esp%ckallxﬂprevalgnt

in environnent & mﬁ%reln &1 STEPRE PemSdr AELFEY Yo iet
famtalosg p@qnsdsnobolymtmehpasduqt%\@auml\helyl films or

iﬂnyaaQBEnX%E”bﬂ %B&yéé%éfyid§9@£ﬁgptelastomer, such as Hytrel*
thermoplaétic polyester elastomer (Trademark of DuPont) sheets
exposed thereto can be disadvantageous. ~ Such products commonly
appear in automotive as well as in many domestic applications.
Specifically, the tertiary amine catalysts present in
polyurethane foams have been linked to the staining of the wvinyl
film and degradation of polycarbonate or Hytrel sheets. This
PVC staining and polycarbonate or Hytrel decomposition problems
are especially prevalent in environments wherein elevated
temperatures exist for long periods of time, such as in
automobile interiors when left in the sunlight.

Various solutions to the above problems have been
proposed. One is the use of amine catalysts which contain an
isocyanate reactive group, i.e. a hydroxyl or a primary and/or a

secondary amine. Such a compound is disclosed in EP Publication



Various solutions to the above probl ens have been
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or a primary and/or a secondary am ne. Such a conpound

'%4#“@3% 0Sgh,d f‘dgieBUQk'féHdﬂa%%4ﬁoﬂéﬂ'cégaﬁgﬁtéy DS REcribed

reactive nono sts are describ Pat ent s

4in Ap. H3@atanze 328 anl 4 566,268, aug r?célphéé%onoﬂ@ce the
azg&lm?farenﬁéﬁmdIctloﬁmsg;ﬂe@_@cye?@?ﬁmf ﬁﬁ&n@@tacﬁlﬁ as chain
chaln s op ers an ave, a eLri nta the |,
RS SR At nohF et Ao P EFGe G Te, Babdyer Build up
PaRyS i a(féﬂecthﬁb]iphm’tlhshe csrodudse pbf/s speEl idhiacaateniestics.
initiated ol,s | 0 i E , ' i n .U

bt en o 6r g s PEROAASE aFEi AR BhPyold! ox Broposea
pim| B &390 A% 9 haire Ur-8poPaeahpdl, 3R s6 hasngg in WO 01/ 58,976.

aut ocat al yt{;6, Agld ¥ehyr 308,108 L ER aﬂ%ﬁfealrtepgftéi polyols
portion of conventional "amne catal ysts. fo

eafgice autgca b EHC SCBW@E@ndEG?%ﬁ”é%iﬂalﬁﬁt éH or a portion
Peto | d Galein@ A sn&1 %Eiélcaﬂaﬁﬁ"&s59886é dfcir 2%AmP3B4;u and Pweent

Ao o R 2en 091033220 800 PHO35750) g8, 598 ana

di a311<9y|0@|4ycaﬂ<§tlmnamblhsa'cicaisrr@d/Dih6lJ52,3 0428293)3) andi | e
t@%/sod%r geSS gi ves polyols with autocatal ytic

ivity, it is restricted to dial kylam no groups
whi ch are ngEppingefi gententignal ypelyaidogapetyels with N, N-

IépacM@}i@tﬁcE&@ﬁIﬁl% apdc-1aKGfed gﬁsUshﬁ 423, y08i soo@fﬁaréattals
reaction. he advances he a

e B0V ABARs  LemS Mt Cra Pt o Ve EAE Rl yhit 45

fﬁeﬁstpﬁmileal Bg @yl ehhaneypupduehscland/e onichy agtstve to
can d c I t f

SRLEDBA SHESYER BB b AL o YL R porvr-

pxmm@epQPWmﬂ}anes . It is also deS| rable to have

an industrigbsPriRCess L@ AN AGHYT £n Ry LS, r%ﬂér@gcontlnues
aut ocatal yti_c _properties where the_autocata

I
pbP VRt & #5°A0ECT NTEFPERe SR YE5AVENE |Rﬁ?§1ucb%$ yRplyurethane
ppﬂ@wrdusoanayopc&amngbh@nmmodaﬁt redueessesl imthate the

Charaqgerl tl.%glv né cék s%%tagé/élJ%g%%Séﬁ%%alllc salts

i AVEALT N pro uée polyure hane pro con
aused viceprbével nwfoodynvetrhdmmsal tertiary am.ne

catal ysts, a.reduged hevelafif E6aRiVY @rAThBEstrial process to
manufacture polyols having autocatalytic properties where the
autocatalytic polyols do not interfere with conventional polyol
production or polyurethane product processés and
characteristics.

It ié an object of the present invention to produce
polyurethane products containing a reduced level of conventional
tertiary amine catalysts, a reduced level of reactive amine
catalysts or polyurethane products produced without the need of
such amine catalysts. It is an another objective of the present
invention to produce polyurethane products containing a reduced
level of organometallic catalyst or to prﬁduce such products in
the absence of organometallic catalysts.

It is another object of the invention to have a

process to adjust the manufacturing conditions, or reactivity,
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catal ysts or pol yurethane products produced w t hout
the need of such am ne catalysts. It is an another
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pol yur et hane products containing a reduced |evel of

ORIAUNRLAL LG AR 8 (O AMHCRSHANCPEOMNEISI Be cne

organonet al i ¢ catalysts .
apvesrRitt dbvertiet- t he i nvention to have a pr ocess to

adj ust the mRNU aCtaurkAgr COMd 8RSt HrRaati ¥idahtQbn to

pol yur ethane products by using non- fugitive
c é?%lf‘i?s?tes PEPIPHEt Hres Ot X?Wéﬂ%goﬁonT fugidiyer Griglysts with

Obbffﬁnﬂﬂbnbmec@témﬁﬁys th6%ﬁdrmnfé@teﬂcwﬁﬁtsgses in the
productivity non itive catalysts with
cBRAVE C'itéﬁgl ga‘t’é\f thfige Oduc%gaster processes in

t he manuf acttres of mtti}arewm pfo’dlm:txgesent igvention to
TBEODRL OeEhaPli JNRAREEPEN doRKERLIAN i iR H¥'ijﬁ11%%ré and a

U|t|ve cata ysts possessing an I mne aean
t éiartmaarryf amine s9 thee lPﬁH%‘é]’flﬁlaFﬂaﬁ’aﬁ%ﬁ%&W ﬁéo%?f‘cﬁ: &fsthe

t%ohhﬁ:&@laylar stbana mlrs@ﬁglcﬁhés@ REmbHETE: GRRPeHAdsh NG a1
ahe

R TRUACT 12 P FoR BT S1OPRSdbENSMY PPEcruerafign are
rmgtt eadrerige iy npf fmﬂ:cédb;mﬁ heay edeot be nlmprdvled ayothd refuction
?”V&[E | Qfak 0% Jgr@o%‘%}e&l‘éfo %@5@-&’ dé 2@1& 'Qat talysts or in

I'mT nat1 on of am ne caa
oelanindtigni of die @ﬂg@ﬁoﬁ@taelmste @a@wrysms redtrwélon or

pé@ﬁ%’[ﬂaﬂl’&ﬁeek' SPydronR 68t £ )6%1tta@9BP93| tion wherein
the catal yst has at | east one imne Ilnka e and at

| east one tEPEiRFSFRN ABVEHOGTE 151 A SHfGlyst composition

ewb@rit:merthe theapFasent abVenistobnesimimolljakage and at least -
OSeIrtI Qn con{rffu ni n% from99.9 to 50 percent by

vvel gh tfl y rrBound having a functionality of

2 to 8 and @ HMQERé(ﬂ'enﬂJéﬁJ@ﬁén@f tfh%ofﬂrggeﬂtp i8Q8nath is a
from0.1 to 50 percent of a cat al gst composi tion

WRBHE? qOﬂl@Oéthquonﬁaéna%g 128 28ne ?%WePPFﬁ%fgé?Y weight
aeﬁ @tpdl%&t c@ﬁlﬁoﬁrﬁf lhlaaliﬁg ainﬂ’ﬂﬁlcgliﬁiﬂ@llth @ffeeabb V8 tad a

alys present, fr om -
é gT f”ﬁ'% po?y .m ?ﬁ 2 80 ﬁer eﬁbgl ﬁgag(% tPeeI)éent ot
pees&Erlyisty enbosi i ivnawheoeias $hieorat ey pr ddgcet okeasft ane
p@llni/ffé e_L %@aSepéﬁcg%&t 1@45{16&‘&4 't%?'t@gr@ agﬂl)ﬁteu 5?019}5 Preferably

the amount of catalyst is present from 0.5 to 10 parts by weight
of the polyol. ’

In a further embodiment, the present invention is a
process for the production of a polyuréthane product by reaction

of a mixture of
(a) at least one organic polyisocyanate ‘with

(b) a polyol composition with the polyols having a
calculated nominal functionality between 2 to 8 and a hydroxyl
number of from 20 to 800 mg KOH/g and

(c) at least one non—fugitive catalyst containing at

least one imine linkage and at least one tertiary amine group

(d) optionally in the presence of another catalyst

and/or blowing agent; and



(a) at |east one organic polyisocyanate with (b) a
pol yol conposition with the polyols having a

w@adosbmsed nom nal functionality between 2 toPGI/ERINOH043462
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hydr oxyl nunber of from 20 to 800 ng KOH g and (c) at

| east one n‘?QLfétgiltdn\éﬁl‘Qaé@(thﬁtve‘éoﬂfaéxﬁ&l'lgai\& L&asts known
onelmnellnaean | east one tertiar am ne

gPeEpSg o@oroﬁP?oﬁm%ﬂﬁlﬁnt AE RRledERERaRe fmatsheﬁlastomers or
cabat¥sds.and/ or bl owi ng agent; and. (e) optionally
additives or auxiliary agents known per se for the
producti on of mt;hmetetmhn@ilﬁ@a:rm thel misdsmmdgr dngention is a

C agcl:%]@ss as hgséfc%gf b%l’\;’g tglh é@g %@Sﬁfit contains at

i'on’i S a. process as ose ove wher el n
cétea‘ﬁ‘ysﬂne( @)Soebmﬂmsfeéﬁtw%ﬁyd@ﬁéeﬂsocyanat e react | ve
hydrogen. In_anot her errbogl nment, the catal é) %
gel ling cat &Py3%others empadiishfus thReCF oﬁc %véaer?elllng
tbat@wsytgl 1aad t50LHaRat ehe | reaandbhebeendaditienpolydie and
cata# N is aliquid polyner with a nol ecul ar

anfh Ve 500. In another enbodi nent, the catal yst

(c) contai nﬁnr@ﬁ&ﬂe&a@m%&u&é{@l xhecgééaay%ﬁct '(M? 1s a liquid

tertiary amne noiety. In another enbodinment |,

CRPAYHST “(kt}l Bo‘ﬁ‘t’]a?%laé’oﬁl%mamﬂé P47 or ket one

moi et es. aar.]Ottg'}eer GEE gl e hecé:taat alSXGSt Cg C<):onta1ns more
stabl e agal Bt Kh?/ 5)? at rdom enper AT

anbbhernemasdipeitglivhectaval ysttigry éhlslrmmmeta with
a pol yol having autocat al %tl C pr ogerti eS when

produci ng aIBofyefrtamsRECBieRitict thencaliwfér (¢) contains some

egbaghy@Ntandybe BPEE@SRNIMCiBYEAE ON IS a process as
di scl osed above wherein catalyst (c) contains at | east

one isocyanaheam@tamﬁ webhgineyontha emothet (c) is stable
gggg ghﬂ B?s ERENL ok NY éfg% .8 & process as
di ose

ove erel n cat alyst c) contai ns at | east
one i socyangheafeacdd %ﬁbb&ﬂmﬂﬁﬁntﬁadciiﬁiyst (c) is combined

pol,yj soc e cont ai ns | east
p&’FgPs%c%ﬁﬁ{é?ﬁ hé‘ﬁ%‘ﬁg iaélté?cf’“é%fcl‘ﬁl&q %98%%%68 fhgR BREEng @
obopetyétdeeyapad@uat t h catal yst (c).
In another embodiment, the present invention is a
process as disclosed above wherein catalyst (c) contains at

least one isocyanate reactive hydrogen

, In another embodiment, the present invention is-a
process as disclosed above wherein caFalyst (c) contains at
least one isocyanate reactive hydrogen and the polyisocyanate
(a) contains at least one polyisocyanate that is a reaction

product of an excess of polyisocyanate with catalyst (c).

In a further embodiment, the present invention is a
process as disclosed above where catalyst (c) contains at least
one isocyanate reactive hydrogen and the polyol (b) contains a
-prepolymer obtained by the reaction of an excess of catalyst (c)

with a polyisocyanate.

The invention further provides for polyurethane

products produced by any of the above processes.



In a further enbodi ment, the present invention is a
process as discl osed above where catal yst (c) contains
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pol yol (b) contains a prepol yner obtained by the

reaction of nam- @ﬁg@@ﬁf@fca@;aw&ﬁ@t(&)Chc%i&aﬁce the addition
pol yi sog%anat e. e invention further provides fo :

OIS PR ate PEBRHS tROBRSRGERBR ERS whopoméfdar@wé or
prRAafnese NQJTnpouflﬂgl dny Eth‘éaﬁréhcyﬁicﬁl berwase ey A8clfi®ate and

addi t| nreactlo or anl 0 |soc natesvvl
p%%)?hbg?%niﬁ or pof gﬁ‘g ?J% Oﬁ]elcr @5&@ Bh its
beadten tTe |a§d¢yamtcef atﬂn@seheattﬂlmmsg(agem s pollyasethane
Vel 8bn %19&‘11‘1}8@&2&3&9 o BLidd el Lo St Auhie o
hese catal ysts to a po rethané reacti
mceryePet i eRic E§T B IaFilAgt 63ta tn@reahm thﬁ:metéuae or an

CRRYEAbhONAll ikeEbE Alysan fg smrﬁé%tlow N di€entional amine
m xture or an organonetalli¢ catal In conbi nation

WIPHAEBRTR ANERAT THR T ALK EAF Ry S ﬁd/ Bhe RASCREaFyER kY Sts
pdkyotsn dihe meese@ttmmwsmel(m)tmanlﬁlﬁma educeride of

I t
st ohonm 35, et RS B Fae et e ttes
of such cat é‘lhystl%e (¥ Sm@duc@‘rsamsnéed fa@luces the need for
CRBYEBAE ONR EHSiEiO@Ed%ﬁh@ecgégfyé%§tanar%héIQ%SOClated

associ at ed di sadvant ages of vinyl stal ning
dEgPadRRIGYEST oY Rear 56%%%1‘04@@%@%@&%1 @ﬁepolycarbonate

SbeeHﬁtrél']hQalaévaxﬁézﬁgﬂ&les thﬂlepfa@Sz@ﬁEa@@é Jtyshe pBdsent
j reactjon.m xture, for

d.b l,udi t
DR AF T TS pBHUCTE HEEnRY HO U PaGH | CaPGryet guxture
( éprcmﬁwrrathgne rervelucitsk ajelseament-éngiairve aakadgstor(c)
bﬁohﬂ&iﬂ%ﬂdqgm§ﬂérﬂl g%%ﬁsgﬁ (6arﬂigggaéﬁﬁﬂg% r%gAkﬁvihﬁ%Rdlng

hydr ogens "as feedsto preparation of
oFUPHF IS fre f C b SIPSRANERT eRfACHd Ve heyAnagepseas feedstock in

p@hérﬁﬁ%ﬂﬁﬁ@tlbﬁ86£|SNN WPFbNré%‘Qﬁ¥ﬁMo§§l rsﬁghyol? or adding
catal ys epo mer. W a i socyapat e
SPERRYSE Tl bl B R ar e ot DebS it B Uorad sk
usetalwsta rich hentaemnepouyméns wirth thpskyimicgthats alone or
h@gtﬂgar?tlso‘é%ﬁa@é“ 3 QUBeS%KH %o 89 an active

rogen atom capa e of un g feaction with an
i socyanat e. APrefest Pegeanore SweR poHyvlindecarkose materials

mabeindlat havbbtord greapt cdMitMAROXY | ot iRl HBEYoddn atom
or _at |eaSt t wo, am nes, primary or

 SERRI * BarSRaRe Tae R SbPeh o AFuespe; Preferred

maheryl | sich compounds are materials having at least two
hydroxyls, primary or secondary, or at least two amines, primary
or secondary, carboxylic acid, or thiol groups per molecule.
Compounds haviﬁg at least two hydroxyl groups or at least two
amine groups per molecule are especially preferred due to their
desirable reactivity with polyisocyanates.

Suitable polyols that can be used to produce
polyurethane materials with the non-fugitive catalysts (c) of
the present invention are well known in the art and include
those described herein and any other commercially available
polyol and/or SAN, PIPA or PHD copolymer polyols. . Such polyols
are described in “Polyurethane Handbook”, by G. Oertel, Hanser

publishers. Mixtures of one or more polyols and/or one or more

-
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Conpounds having at |east two hydroxyl groups or at
| east two am ne groups per nolecule are especially
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pol yi socyanates. Suitable polyols that can be used to

PEOOYEmACPYELITAG HRLEMELEM L SRRl fihe e

of thé present invention are well known
i Brodectay tacﬁﬁﬁdlr%lt@déh?h%‘é%g%’éséPV%%%&%r ein and any
ot her commerci al ly avail abl e pol yol and/or SAN, PIPA

or FED COPOL LIEt, REYELE orsSSIRELIE) 335, fE2GI0R.,
ppbl vedtrirs poMradaur eolghydnexyortemniea pad wd&taanxjésmmsone

I I d
O%qur SAOROLYIEL - 2O Y PhSs Y qdﬁI‘ﬁ?Sﬂ?%e 4920 S AnBi QU tnese

ane proau CtS accor presen
| anénether, sRepal@sﬁamsszpw@awrm%wﬁcmmlﬁéﬁy@r%éiescrlbed

PRLYO! s111R0kyester tRekyel &,3lhy dr Qxyet-RiA8 gé%ols that
acetal resins, hydroxyl - term nated anm nes an

pPBRY dff reed Be%ltﬁee@o yatRekane, farBepriedisedppelyols and
| pOLYyHrHakeabisae pralels al Praferdes czreb@d)lgmm grddayed by

, S. Patent.4,6394,.491. ALt I t hat
DBORE: AT GEb o AT Ryl B G BRI SACaR” ol ahe
angifw] tphedphat exideaseda podydngtiorr giaraodd Bpean initiator
pﬂ%y?ﬁga f_I.JcroﬁLp r€c§I é”Jy p@ggéf]gbﬂ/n (faIt%ykegft:ﬂ)@ ‘}Il?dréé@rh dms .

e OXI [ ene oxi ene oxide or a
c@ﬁbaheﬁm%ﬁorhéhje%fpolweﬁhzqim% S8Br PR KA thGTT PBIEPLY 6T

?ca@iﬁﬁﬁ aIéIzIﬂ‘_hzcitQal@s@@t E¥én I&éjlk@ge nCm}D Wﬁooroﬁataaim&ios:lde,
or thi s

zat | o can it
cBﬂ%rfII‘i}l '%‘ﬁt% tcé’Iaﬁlé %?H:‘IIII IR@ (Ef’s : go?%‘f’Il as zinc
t hekddwricdepadtatte doublhetaetaly ohanpdezeonpl exmp®@Mg. Their

Ca}lsé%ééatsl%ﬁhlssb&e&% h6§ﬁ&y%%c gbal Ilg{lﬁg or Af_aeg% Gk eion,

azeni um co I r unsat ur Ion IS

Otbelc%ﬁfﬁh@tllﬁetﬁr@veﬂf veen prtodgc el balinge @aﬁapwoh gay be

r gERVEL Mhenpit thes RldalbReor Hhe iRekydhi Y Beganic acid,
neutralized b% t he addi ti on of an |nor%an| or or anlc
acl

aBPel a%éh CREPFEH DALY CF 4B H OB LR

car boxylic mﬁedpol'EI’aﬂ pol beéndtsr tihleeads etnlrém@eﬂ éeraige dpon

d%ﬂ n&'éa gh&eﬁ%mﬁeeﬂaﬁéﬂ%x@e{lwr@é Ii%“%r@&@é’é{ft The

produce | ecul ar wei g % IIé XI% thus

nﬂﬁ%%?ujcﬁr f"’ﬁégBIés%r By 8Ky Irréi}mttI’?ﬁ ethe efoseP ey

t ber sslddtddn sbl exitd eessdni in fillexible, semiedilakibleakin

O&nr;é a@'lfsqaﬂsoreI 50 WBLfs Ole16RRbINASS 00 lcAENESh ve&
agﬂes:we %@ége ’E{lg %o‘i%e?h?gﬂ?oﬁd pgfgglrl%etch efr%?nsghg obayse polyol

is converted to a polyurethane product by reaction with an

isocyanate, and depending on the end product in the presence of
a blowing agent. The hydroxyl humber’and molecular weight of
the polyol or polyols employed can vary accordingly over a wide
fange. In general, the hydroxyl number of the polyols employed
may range from 20 to 800. Selection of a polyol with the
appropriate hydroxyl number, level of ethylene oxide, propylene
oxide énd butylene oxide, functionality and equivalent weight
are standard procedures known to those skilled in the art. For
example, polyols with a high level of ethylene oxide will be
hydrophilic, while polyols with a high amount of propylene oxide
or butylene oxide will be more hydrophobic.



is converted to a pol yurethane product by reaction
Wi th an isocyanate, and depending on the end product

WO poosloesspr esence of a bl owi ng agent. The hydr oRgT/US2004/043462
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nunber and nol ecul ar wei ght of the polyol or polyols
enpl oyed cap,val dé/p%aaegi '&f QV@ieﬁlMéﬂ%onwgsthaﬁé foam,

general , t he" I s” enpl oyed

e reaigelf i rrpmfet@bé@oa MY@@Pieanp%*yodl FECY 8F %qqiryester
t BSI&?&IW O%babglydﬂg [f@R¥ka MheSs, aheyedrofe eubyteneality

oXl yl ene oxi de gnd bl{{/\é ne OXi ddg hvd 1
fﬁﬁ%ﬁ%aflriof“yzaﬁ‘d QEFEEPER X gﬁt Ard % CEn gYpPEPee hydroxy
pﬁ@ﬁ]@&U&%&gKﬁQV\ﬁrdm ZOhaselGdKInld &ty a, theefaErbblFofrom 20 to 70

exanm ol th a _hi el...of n [ . .

whER P[/gd h%ﬁgﬁh [ Cherv\ﬁl Fl necvl ghg\n ;ﬁé&yéh% EO%W:JU tllcat:Lon

ofmbl dpiHesriecoxniuemrceb thy| @n:@c@x pdebake Ipddéfoﬂmr ghs an
g&ﬁ&%omf%r %\Qlé&? %raﬁdu&tlé R, RLxg1 f e %f the base polyol

'hane toam t 'yol is preferably
p@ﬁyelt’ehé?ﬂ wy@rd%md?foﬁoatﬁaoﬁ%/é%tt eblaﬁr%ﬁﬂe OXTH% (EO)
pebﬁgingge%%akby ms&@caV%aﬂw thenayaenahli hymbanghaig be on

f 2 1 d
GO GRS EP. Far ALY £ o S Fo 100 iy SOEPGEo. (Propylene
pbei@é)abiry ifsr o2 0s 1igrh?Qy nepd@didy wishsE@ dmritsh@pf0 percent PO
f f
[t Ly e

ew se i nf
e)ﬂaﬂpt@blef o nblHbee fusdativeky Hyahowylemﬁ%eweégh*f— Hease
? evond Y GroiRy, @@O ol gheoer derviel 2014©iRAWIbR hydroxyl
ene oxi de ( ca p| ng, and for sl abstock foans
RETRGER 0XiPT fitt &8 o the order of 25 to 75
and is eit habrni:n@cbﬁoaadtfﬁi R@ (v}isopydahﬁe::L@XIfdel)ls ori .ies

O Lo e CAPROC ) o 011190000 PRIGETD PR, of

oner |ca I ons enera

 beodesls abith GoLfeTént élyriébw'l m@eﬁs@humo«eéeparan

20
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35

W%lugbh %t&ggyeééﬂeé&f qnh&aO@O 10,8800, having

relative dr oxyl nbers for _example, 20 to

50. For theTb’PéaﬁHY é%?lé’fﬂ%l%ablﬁl £QT iR 641RY Figd

f Wﬁf%ﬂm lﬂﬂélfmé' efhpskomavas) :ajne ao¥rage coiktnadl oreight
pol.yol s ifferent

2R Pehcs dtr el i ShRleERbly 2B 1B TPE Rk polbis a1so

vaaatdagecpmlyohsvsmtbi@lClemllmyepér phgledsyi ¢, preferably 3,
ﬁuﬁ thanes pE@@E%Q@ld} hy S@ohé‘v'ar&l@@ BY&F RS atoms per
ecu ar wei 0 to 10,000 ,and. preferabl 00

t@oie%\be SlT@I‘F BeLyels usredof e Fitisy EaeRs yget%éliy have a

f wRet-bopelidnbeef cat 20@ast 12200 pief @pabl yréferably from 300 to

800.

For the production of semi-rigid foams, it is
preferred to use a trifunctional polyol with a hydroxyl number
of 30 to 80.

The initiators for the production of polyols
generally have 2 to 8 functional groups that will react with the
alkylene oxide. Examples of suitable initiator molecules are
water, organic dicarboxylic acids, such as succinic acid, adipic
acid, phthalic acid and terephthalic acid and polyhydric, in
particular dihydric to octahydric alcohols or dialkylene
glycols, for example ethanediol, 1,2- and 1,3—propanediol,
diethylene glycol, dipropylene glycol, 1,4-butanediol, 1,6-
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and up to 8 , preferably up to 6, active hydrogen
atons per nol ecule. The polyols used for rigid foans

w@emsnedshy have a hydroxyl nunber of 200 to 1, PODUS2N4/043462
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nmore preferably from300 to 800. For the production of

S QML andd&H1d 59985r01t ﬂﬁm@ﬁﬁ%ﬁl&ﬁ‘c@p&ﬁeU%er?caerythrltol
tri unctlona dr ox er of

8Gorher} Fing &P@F@S? o PREDPT J&W&@Pén oftise yefsiators

geneladéd Y1 iawe 2and ocyfelfienadiin &lon@bﬁﬂ@§ gt 2w bkhanolamine,

t with the alk d f bl
| PaIe A Beal 40 SPE AP oF o G LB R BRI

aci ds, suchPasyslmxhavnnga@utbcahmlptmca@¢t1v1mhtmaY|&1so be

a%% d a$ %ﬁ&%gflé ﬂyyﬁyp g?h i?&lyols described

particu rIC octa rrc a
diakbikg | en@ gﬂegne@als suczh a@%éﬁ%"F@YéitlﬁaH@%WQﬂS cpnpaipgmp easily

%CQEQM@'t%lrtlgfj{?tﬁﬁé.n%nﬁogéwo' Degbm@@ydr%@ glygol ,
4- put anedi ol 6- hexanedi ol

ﬁumﬁsﬂlé«taﬂoaaﬁ@l%maﬁﬁmdt ?,p G bﬁ‘attzﬂntaﬁdm 636;
Slmﬁ:eﬁ@arorpaktleﬁﬁdsumhﬁfambnscm heer7 i3niLt | atosss sockudel 319 034;

I I
e SRSk Sul T SO PRS0, BBt qugampao e
t dlig ehesxm@norﬁewhpdh yaotes :Lhavmrg-’aa;@tiobar@hytbyt raéemmqq/
may al so beg §ﬁgt1§€ gﬂ%ge%y@é S chB ma%tlyemcvul@ols in

t he pol yol s escr ove general  such
alﬂeéé*é%%ﬂﬁq @OE)W‘;”/%W%&D@Oﬁ‘Fﬁii‘l’ﬂCtar?né‘a§§Fyl*‘“atﬁ?é’§§FiBi% the same

t%%tEQfodﬂﬁdlg HES@%ibedDabéﬁéptIG@ﬁe@ElﬁﬁCihe tertiary amine of

aut o ata tlc ol n be found_ in . PRat.ent
52595, BHORE SELh P PR SFRDT CHFTof 0 04Ri57Eo%, Part of
Z%esﬁﬁlmd cha3ﬂ19 83, orapdr W Puiblel palyvohser@BLer6372, These

03/.0¢9320 9&110548 %%qvet e diagh gwaeéhaqfaeﬁmgt%se to such

i ncorporated herei reference. Structure properties
ofpofllielawt ocat al ytic ponoIs inrelation to

pol yur et han@npr 0gHLEa taRE sUSEs d15 HBANRE h | eddets aperas
neral ly the ter

for - ol s .descr.i hed ove. r
et R S E LR B TS A g Bes Sra e Igkepasd 1 e
| niektai Otivepdut afeterglyl ydlusthativeand/ ther lpage winber of

L DOR9LY0 oca?@q oEBPBAN For THRS G d fd @Eyg% S 9Lgups

girve~au aracteri S to
The I|rn1:atN@nsf@@§RﬂV63@ét9}Yﬁtﬂ'é§be@@n¥QiQ4ﬂ§ at least one

Chﬁ'&ﬁst ElhiglgeC anaf ohdia ek %) SardikV 8rans M vaBbeNnsecthe
reactlon between an aldehyde, or a ketone, and a molecule
contalnlng both primary amine and tertiary amine groups. The
non-fugitive aspect of catalyst (c) is‘believed to be due to
either througﬁ its bulky molecular mass which is at least 150
g/mol or through its isocyanate reactive moieties, or through
both features. Alternatively the imino group can react with
isocyanate duriné the polyureﬁhane product reactions as
described in EP 363,008 albeit without catalytic effect in this
latter document. A further advantage of the non-fugitive
catalysts (c¢) is the imine bond formed is stable to hydrolysis
at room temperature.

Several chemistries are possible to obtain non-
fugitive catalysts (c) as it will be explained hereafter under
(cl), (c2), (e3), (c4), (c5), (c6) (c7), (cB) or (c9).
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restrictive but are nerely illustrative of the |arge
nunmber of possi bl e conbinations for the polyol or

wooelogobms4used. Non - fugitive catalysts (c) COPCHURINNG043462
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at least one imne |linkage and one tertiary am ne

group are bé‘ac.’ t I?@lf ?Pé IPRPRLYEGN r%%c@hl‘ii@rby%lecule
rTD

or a ketone, ecul e contal ni ng both grl mary
asppiea igvigiot @it’@]il%i? Wtaﬁcieﬁét g@%@édehﬂ% YorRne FEHPRE \ﬂefoup with

aﬁ Sﬁir’i‘é Mﬁile(t?') ok Sa hedlicRved &onthandug éopﬁiritah@r amine
rou h its bul k ecul ar, mass which_is at {Lea

gD | Aorl SPRF ot §¥§1F§§c% gTPERct i W foP8ti %mpoélp has a
tﬁbDé@IléloWbléﬁlathﬂge&r thhd elrEmat | Thé ykdtumdsnand aidhydes for

can rea ' yana e n t

pPBAuth qcltht?agf?%lns as 'gescri be %S E&%ﬁg&g}&g@ &f the art
wilefibugd Gt atgtolc-Ref ded RO hHs :r%ane@rtlmmwérﬂre B and R
fg&% f}%&%@ﬂ%on % ¢ 208 oo LBe ALk wflteal Ehaepﬁ%@yy&aﬁné Ghnder

he 1 m ne ormed i1s stable to hydrol iSIS at
r ooRiliEiprer aLtPESa e Fer APTR HShiigEPRes %Cﬁé ¥ plapg &' are
obhabpeRAk g 4| ve-coat abystsrdille 88-¢15 Wls‘uleBEtuted or

ey beiCyitearynctr PoPrpl Geat vyt sty heterocveaic
obtaireechthy reasdumty aonbhicide 4cont 20 rurgse| phefenaatbly 5 to
| easl gne s Qﬁgy&%}%l N8 K64 NS IL U ALK & RIdIABYner o

am ne nol e e contalnin a primary am ne
arﬁdrlatalxe-aagt sorectuie icanyabmine Sgtoupl ateEmsf ifafhe ring. The

CERQUNG- RS ras L B 2GrvRbINHuRicgbeted hanndSOarTdteion of
ket ones and al dehydes for use in theFf%(i}ent i nventi o

aFEbakl gEeer ALNY FRFTUERS t e SEPPLE Yhi PR EPTEH RS
11apdeRH@inH, MN@spaatiicyeyysudereuReanthd®hdar Bydroxyl,

noi eti es which do not. .rea th I

uﬁ%n %oné?r ox%gl%eacceléissé_r gik%m fogr %EE PI Arr}%mﬁeey“@%{] The
Rtam ﬂ;lngarse;ruﬂd@mmeﬁsta? he1GINC20¢ L pdes éﬂroalﬁpénds Whlch

C@:ogﬂ'ﬁ %l&?%t \:flét‘ﬂ ehePlh-iHRS UbStH tut 8dphi iE@MeOFor -an aromatic

branc | kyl', "a cyclic, heterocyclic or aromatic
céﬁﬁ%uﬁ‘ﬂ%l%ﬁﬁal ning 4 to 20 atons, preferably 5 to 15
atons in thexahdles @f Rlastydds ey belhguerddebyéachrannilin,

other to forma.rin Str ure cont nina 5,to 20
a%’éﬁ%dﬁfcytbr?gz??ﬂﬁl}y%m rlﬂ?‘ié u?%% Bﬁ%y be further
s dbmetmy[tadnolﬁheza/hiam@eo nb@ﬁz @Mﬁe ut &er furad . anisaldehyde,

ﬂﬁéy&{%dé ‘Eé%ﬁ’éﬂafl‘aﬁéeﬁ%‘ ad h%h%aaps?@ rlﬁ%a'r‘b%k?Qldehyde,
reln tin substitutes iInclude ﬁq rOXXdehyde 4

a#ﬁﬁ@@htl”@dld%i?b?}éa]&ﬁhd?e' af k (Aimst gl apinhega
”QH@Etl@yslam_Eﬂ@)benzaldehyde, 4- (dibutylamino)benzaldehyde, 4-[3-

(dimethylamino)propoxy]benzaldehyde, nitrobenzaldehyde,
chlorobenzaldéhyde, 2-carboxybenzaldehyde, phenyl-1,3-
dicarboxyaldehyde, dihydroxybenzaldehydes,
trihydroxybenzaldehydes, piperonal, beta-hydroxybutyric aldehyde
(aldol), omega-hydroxymethylfurfural, hydroxy-acetaldehyde, 5-
hydroxy-pentanal, acetaldol, 2,5-dimethyl-2-hydroxy
adipaldehyde, 3-(beta-hydroxyethoxy)-propanal, beta-
hydroxyacetaldehyde. Prefered compounds are aromatic based
aldehydes such as salicylaldehyde, 4-dimethylaminobenzaldehyde,
4-hydroxybenzaldehyde or vannilin.

Examples of ketones are cyclohexanone,

methylcyclohexanone, cyclopentanone, methylisobutylketone,
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termring structure as used herein includes conmpounds
whi ch contain nore than one ring, such as naphthal ene

wo eoosaessar onati c ring structure. Exanpl es of abPdphgmies043462
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are salicyl al dehyde, vannilin, 3-hydroxybenz al dehyde,

4e peenex befh?&ﬂd?l%hYQeThﬁirﬁdyH@EBUﬂ)Wéﬂdh@be@Za| dehyde,
benzaldehyde furfural (flsaldeh tolu Ideqxggl_
i BEBIPHACEF FRRRRLS pht O PEST ehydes®

b&fcﬁﬁ:ﬁdﬂ? g“ﬁl‘ﬁﬂm 3[3 dle‘hm 24bu(:ah|1<m3§ hyt-aginoyy-4-methyl-2-
enzal de e
(R Pﬁ%]%ofnﬁﬁg I %ﬂ% eﬁ§%e 5g%§¥%8 tobhenone,

) PO aX Y - hb@r@adr@ehyabet;onﬁ 't agbgp*zzm:dléwgeamlnobenzophenone,

chH%{ %% gk , 2-carboxybenzal dehyde , phenyl -
I'Carboxya deh di hydr oxybenzal dehydes
tri hydr oxyberamslgehg e%mln3§|§§ﬁ6%%ﬂ both primary and tertiary

- bgt B ¥ebaxY bity Ri-G gahsetyidei hah deFdpylanrga 1- (3-

T TN TR T ST

ZNquﬂﬂﬁéthﬁﬂdiﬁﬁdi§h¢d6trléhin@betH Tydimesthel 6oxy)ene diamine,
r .

B B8 MRS B SEONED o DB v, -

sacumguyalautenwaqm@yaamemmy|3arkdﬁbbéwzmld@hyséopylamme,

4Nf1¥dz’ %ﬂegﬁ%ﬁéﬁﬁ}we3%xaﬁyﬂ&haﬂe ExagRhessof ket ones

ohexanone, net hyl eIohexanone ,

c«;/wﬁp@mnaﬁ@ﬁ%nt% hyrlrl%%ﬂt I (Re BREIATOHEN shiperazine, 1.4-
tE%Mlngproﬁmq&ﬁm&ﬁ@ﬁwhepraﬁlEanuﬂlnuclldlne, 4-(2-

e PO P o 2 TR LR OEY DRERANEsnd ARV
4dhyetma»1y1 4Aphquyliphed1@nlrgﬁentsaammeot]4—ethylpyrazole, 2-
r idine,
e e
spAERoN S AR ABYEKESGuI AomRminomeshyl bRy dine, N-

&gﬂﬁ r:hﬂtlfalﬁél Mxﬁ/nﬁﬁbdcbeméar wlamﬁepgfamims, 2-
ar e .an ne

- propy. ) )
aﬂ‘flﬂb‘tﬁygwﬁ raBShesPhORARE, Moz ine, 3-amino-
-2 zmﬁinﬂuaﬁudazcﬂminoﬁumhelhnﬁazhm1Nl@nmgnhyédéprbﬁwﬁGM§triamine

d am ne 3mst h?gﬁ“% Qﬁ'm%tg I'?)%’yl%m'l\é & ‘?rFetE}ﬂ/lBi hyl ene

ene di am ne, " 3-
(Ere@?@¢@ﬁﬂﬁ@ ) - propylan1ne , 3- (dlbutylan1no

) - propyl am @gtalﬂbSN(CZ) Ze to%‘t&@ﬁ@&rbﬁ} reacting a molecule,
|, 3- propanedi ane, nopent.ane,

NCFR ?%ﬂlng(ﬁﬁ 1%ﬁﬁ§188@h§f§§h%ﬂﬁggfag¥% Q& gppep ‘and at
(3east nopr eRyL)apt pariazi nei t18-sanbhequleuiicdingss 4 primary

(gﬁline and optionally other amine and/or alcohiol moieties.
The ketones and aldehydes containing a tertiary amine

can be generally represented by the (R?),N-R*-C(0)-R and (R?),N-
R*>-C(0)H where R is as defined above, R? is a Cl-C6é linear or
branched alkyl and R® is a Cl to Cl2 linear or branched alkyl,
an aromatic or alkyl aromatic moiety having 6 to 20, preferably
6 to 15 carbon aﬁoms substituted with at leaét one tertiary
amine or R® and R may be bound to each other to form a ring
structure having 5 to 20 atoms, preferably 5 to 15 atoms in the
ring. R?® may also be a cyclic or bicyclic moiety having 5 to 20

atoms wherein at least one nitrogen is included in the ring
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anm noet hyl ) mor phol i ne, 4- (3-am nopropyl )norpholine,
N ,N- dinethyl - 1,4-phenyl enedi am ne, 5-amno -

WO 2@blogispy r azol e, 2- ami nopyr idine , 2- (am nPOBUR0N04/043462
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)pyridi ne , 2- (am noethyl )pyridine,

4B ANQRY | dTHQ’af&jﬂ“aﬁ@pyiﬂéﬂmy§et§es may be substituted with
(am nonet hyl 2: di ne, Nam nopropyl pyrrolidine :

2va¥ﬁ%€p|%|e hes, a%ldﬁﬁ‘f:‘ﬁb%’?y‘?lad:ioﬁgs , 2-
am nopyrl m @k&lﬁplesdr-o&nhm@émfddﬁ dnaekewndsownazimg a
- tria ui

GFREHaTE OBy T e A eSSy lopiitR, Nndemr e
dppp@pmlr@mneneA Mimetthy Lamidg)denprdfyhyds ati-ne .
BhaLYRbdi68) b ) pBE £, 10 3h0edr_ O f,89¢5h )%e&‘l%?&é‘ﬂfde, a-13-

ng at east one al dehyde or “one ketone group
arﬁdlla%th}é@stlnghnrfv@wlbﬁyz%ﬂfﬁ%dew th a nol ecul e

cont ai Ni Ng acRh&ERY BALAEH AR p2RhbeP AN MRt BeE WliN®nown in
and/ or al cohol noieties. The ketones and al dehydes

c6Re A ng R&W@F?%ﬁt}}v&n‘?ﬁ%‘“@ﬁ? Bé BERETAIqYy compounds
r ephesaiitred oby &h enc(r%Zb%ln&B[ -Ai(e- RranstHyR2padl amik®, 1,6-

er.e R |s e \Y .
I %%}é%‘?e a“BLPSnc%% ﬁ] i Cgm%%% ?Ldllg%féfle%é% %nedr 33
odi bmmnz:hé@eahk% dlmparii aniing G -amiabkydoal-dhraetyl-
%ﬁéﬁbf&ﬁi ﬂt9—Q%Lmeﬂﬁﬁiéﬂfﬂg)%r@p&fhﬂé%é3aﬁ@ﬁBe@ﬁéﬂBiamlne,
Stituted east one tertiary am ne of R3 and
Rznwlfkfé‘]b&%én% each other to forma ring structure
haVI ng > t0caea§§r@irs(,c3pr@f@rc@wamtgmﬂ&laiearmylmbdﬂfacation

G rR S st dromicirerer h SRBFSuiE RReFblR P =

i aﬂ:diem:lmé ior khkeoné rgst Aucepwxy rﬁhetakamonaﬂtd' sloly as an
u e t iset
LS Ty sh8ns 0 o oL O R K65,
c SHPALTISTY 5eﬁéF%@%Wtﬁ1 Br AT émaa? Rl edil foRearing
t LOPENORE aninBeESYordh anpiﬁﬁﬂé(ﬂlﬂﬁage 4-catalysts (c3)

(g%g?ﬂ?¥1ank%%ﬁéﬂ§gﬁg%ﬁggé Qpe imine linkage and more than one

( diebut yhanmapbenaad detrydeleckzld.3- (di met hyl ani no)
propoxy] benga) fe0uiR en }gﬂépegf}%ncog&@auﬂag BLYIHY Y1 denyde

am nes are we Representati ve
exanpt eenadfi tyr éﬂ@rﬁleéi@nﬁWec éﬁfléi?-m’rrﬁ;l e (dtcohsle

PEERCY GNd1°S AL LRk enadiaane, c1. 630 hoxenediary ne- cie,

, aniline , N, Ndinethyldi | enetri a ,
aliphatic, aromat%t or p%lya%g épéc compouggs and ring

structures contalnlng a heteroatom, where the aldehyde moiety is
attached directly fd the rin§ and the epoxide reactive moiety is
bonded directly to the ring or via a Cl to C6, linear or
branched, alkyl moiety. Such compounds may contain more than
one epoxide reactive moiety or more than one aldehyde moiety.
The ring constitutes may be further substituted with groups that
do not react with an epoxy, such as an alkyl or alkoxy moiety.
Examples of alcohols bearing aldehyde funcfionality
are salicylaldehyde, vanillin, 5-(hydroxymethyl)-furfural, 3-
hydroxybenzaldehyde, 4-hydroxybenzaldehyde,
dihydroxybenzaldehydes, and trihydroxybenzaldehydes.
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diamno -N -nethyl -dipropyl am ne , 3-am nopropyl -
- met hyl et hanol am ne and 3- (di nmet hyl am no) pr opyl am ne,
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are catal ysts obtained by nodification of epoxy

functi onal ﬁ%ﬁ&tgse%f%g&&&meuaéﬁdé)%dﬂagbsi&br%e

al dehyde or ket'one and an epoxy reactive nolety such
afunetiHneshby , a%m ZntRReCx¥PeHiRdeByda &kl Boxyl i ¢ aci d,

fggfgg%yiegga§@g§§gyent reaction with a primry am ne

nol ecul e bearing tertiary amne.to form an |q¢
i nkage. CatGr yohss DEESST GMEPELPY: COTRBSUH DR e i ffetone
oﬂﬁnéﬁ’ﬁicﬂﬁl&'tﬁkagf @mmerseadtarveommw]rcmaaﬁyyammhol

ecul e r n n
%illﬁaw ngcﬁbt?xfﬁae G t?%%a ?Itc;hvogng’rgg%ﬁ?bdlé’ C>-C18,
rehxphahacﬁuac@maﬂmﬂ|omyp@éY@%ﬂmﬂtlcanmmmpunﬂﬂ ehdoring
?E%ﬁ?@df@% éShéglﬁHﬂﬁ §3hg? oéﬁa%feﬁﬁg%é/ﬂﬂé Cb8xide reactive

atic, aronmtic or aronatlc ‘conpounds_and rlng _
sm%@mﬂ@sb@%%%r@gt&yw dMPateRy Whef@ phelaFadifyddinear

et ebdarichedt t atked H@l@@?t I yrﬂeo kkhene ing, %Jl@ot be part of the
e OXIde reacti ve noi

nded dlrectl n% e ring
PO e S, e (rEmPO ST RN e Bt S big it
Supbxxﬂﬂnmaand$véﬁmpuangtarrmana'@hahaanenket@pexdeety The
r%?ﬁ Icyo%s@#ﬁ%e\!s % f\tg%t?%h G @ Luees g@@he%r%oup@%hat do

rmn constil er su
groupseadiatith atroteBOéa'@t sy¢h [RsaAnepbyl uehkasy appiety.

al kyl or al kex¥o 1@y @Y a1 ESHRY %a@in@']@éﬂéﬁésfﬁﬁ@ilﬁﬁllty are
aldehyde functlonallty are saI Ialdeh¥de ?nlllln

52" (IARoEReRBEPRAgRCn Y £UTRYCar &fzaf dehyde |,
4hiaaﬂhs>q»ayﬂ@eapaémk&twde acdtyydrexypbenan) dehydesxy-macthyl-2-
dr oxyhenz Idehyd aympl arjoxylic acids

LB SR BB ol gilns 1
zhz@rcbwbenzah@rechyﬂe dahﬂdnsoxy@arlebgwml dehyde-4- For

H9dP6>S&>%%h¥m&%Hé Qha SesRAHAdS 1Baxi ng ket one

functionali and epoxi de reactive functlonallt
(al cohol , aﬁi‘?‘f@plei%loél agine HBERYE | LeRISF) a8fe’ C3- C30,
p&ﬁiﬁﬁéﬁﬂﬁbpﬁﬁnéiui al-aphaddcstophenehé £ 01d pmhyabénﬁﬁphenone

nds nd r structgres cont ai Lerpatom
5 e LR R
C&poX] e a5 Prve e e Irectly
tacetmﬂhennglgra®qdiadeB b@nzaylhennea¢ aridr anched,
al kyl noi et ﬁxail;[_];l;‘leeé(%Eo@SogﬂYesa}l 2 BEoBRAMesQhst hFor producing
the catalysts (c¢3) are known in the art. See for example, U.S.
Patent 4,609,685, the disclosure of which is incorporated by
reference. The epoxide materials can be monomeric or polymeric,
saturated or unsaturated, aliphatic, cycloaliphatic, aromatic or
heterocyclic and may be substituted 1f desired with other
substituents besides the epoxy groups, e.g., hydroxyl, groups,
ether radicals and halogen atoms. A preferred family of

polyvepoxides can be represented by the formula

2 .
(CH,—CH—CH,—O)n—R

wherein R* is-substituted or unsubstituted aromatic, aliphatic,
cycloaliphatic or heterocyclic group and n has an average value
of from 1 to 8.
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substituted with groups that do not react with a

epoxy, suchEﬁénﬁ%sabkybr@feﬁela%xoﬁPa@é BéreEéﬂQMF?gl%ldyl

aI cohol s bearing ketone functionality are

" ehRlF 0)AFSBBE P R TSNS crfyaalaxyla%qlo@heﬁéﬁ%hen%l 'F, and
2¥ﬁ§€?@&ﬁ%@t0@H@'Hyﬂ%ogeﬁatéﬁeﬁéﬁ31onb ﬁﬁéﬁéﬁf@|and aliphatic

- roxy - ut anone r oxy-

4 bo SR SRIAIES, 54T Sy PoRy vty Gpfek: 22 and FRL-
dhhyﬁrwyy:ad:et ammnamie cbenrdd) 2ld- ahytramiyplieoy| Ket oy
ag?%xﬁcceglo%%ﬂ any On%thegxélé‘% {xsfe%f esggj’nees *?@1%&{188 epoxidized

S are am noac
' oah$ rmmasphmmdezedaﬁqylmﬁm@bénm@mﬁélz@dﬁﬂ%d oil.

of, IGEF%%)[% bieCap 11 @Rt AbRE NG Jegli RE S Q)e4used 1n the

acet oi c acid and 2-benzoyl benzoi c aci d. l.e
opr@%wed% the RiSSERtr ARYPREIFor BFRERIAMY FH% Spoxide resin
cahal ¥stavelragd @feivenews weidie odr bo tSﬁ‘aOfO@r emafmlmeferably

U, Pat ent 5, the discl
i Hg‘ar%%?}g’tn&&%?q?é&f @eﬁ%%gaﬁ%ze%ggggi etlg'p;%a ‘gsl(:Sé)n to 500.

be nononer i erefemmdy rerktdes stngr al ephajricuwsatyebealdphatic

QP%A%@%V%&% 'pfz%gagbggrm@gkgde% Qﬁrheagcwcﬁu@ 732 or

Substitute

sDbEtR{ S8t 6T bba¥ S OFhBe ePRRYY FLELPS, WJé:hg Slmh%f'f guctures.
groups, etherafsil Gal amanés f’hﬂiaﬁﬁﬁ@ BoEHTE prém@fﬁfa&fd ed

fam |y of pol yepoxi des can be re ented

f 6FREH A0 Ry B S R o RBT I RPORE Soeeion (CL)

- substi t ut edamlx'tmgmsubtantecbr@dunadlmalaalgpphwl g catalysts

gég Pq/a i t%h %&1 e_Lto?lr QEXE o?u rgﬂfdéh% 8 ketone

rage val ue o)?é romlto rrE erred
eperi e epoxifhersactgiviec ﬁwq:taaqaéﬁ Ya\ﬂ%ﬁﬁaﬁsc rgpekgd with
;ggnﬂép&&d@ $:PReMGlcef bybh SRRk bearanf oh@;?oéﬁcb}mie

drogenat ed versions {hereof; and aliphati
pOEFEEHE THRSELCM o Yes SHthH SHPSpHitptier al % %”? EReR
. a%ﬁaﬁdno&@bulaﬁ&@éhg(myotl thealﬂlmlaat cataEpmL de)L) atd be
ro I r
pf'71 8?%?‘%%‘% u@p & ecgna}lrrllcl u e&glrg télgoggf%y?pso%gghu%ng
e poXy Burred 0999 beemp@inidsandr e@ﬂm #yz edeinratepging| they poly-

”bﬁEﬂ{éé(Hélﬂﬁyméﬂﬁkdﬂbtqgﬁﬁle%&Mﬁ@uﬂ@§ C§61ﬂail@§eﬂhérbroduct
for a specific application. Examples of molecules suitable for
substitution of a fraction of the aldehyde or ketone bearing
epoxy reactive functionality include phenol, cresol, bis phenol
A, bisphenol F, novolak polyols, resorcinol, ethylenediamine,
3,3’-diamino-N-methyl-dipropylamine, monethanolamine, acetic
acid, adipic acid, succinic acid, isophthalic acid, phthalic
acid, and terephthalic acid. ‘

Catalysts (c5) are produced analogously to catalysts
(c3) with the exception that some of the primary amine
substituted with tertiary amine is replaced by a multifunctional

primary amine. This substitution allows for the average

molecular weight of ‘the final catalyst (c5) to be adjusted up or
down to tailor the product for a specific application. Examples

of molecules suitable for this substitution include
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practice of the present invention. Preferably the
epoxi de resin has an average equi val ent wei ght of 90

W 2003063340 More preferably the epoxy resin has BET/US2004/043462

aver age equi val ent wei ght of 150 to 500. Preferred

er@&i@éi@x&n@l&nﬂ{é Phabhen&r1-Gykash | PhadiGol2-ethyl-1,3-
mpr e pr.ef er abl oxi des such as

pol yepo S di e

PR ShS RS sulRe PEELEL A vt epon S5 Such 26, Binfine,
WRFTABINGS polyokyaltlliewsmitaanpta@icobriaminesdsaar ichgmical
BRIk TR e 18R e e £1:i1185)% agmedl%aﬂeﬁeﬁi&l

described above under section (cl). Catal ysts (c4) are
produced antUgHEsPRtien da@ Arpdrse () fupthiypeatalyst with

axeRfijlenatbate RAksOist (15)3] dabydeowrekei-eas: heardMgolyols
egoxi ere ctlvefunctlonallt t ha |s reacted with
EI‘%H%%O)‘?" G8 PEMAEY aREHy SHCFedgent: Bearing only

epmyqi@raﬂkammmﬁmn cvidnal imoyecihe scaubshitgitaomldehyde or

I a we t _of fi
R Gy iy A g
tmiepbl(yﬁ epthd @@n%ﬁi]gs‘?p@#%tﬂgﬁét@%ﬁ&e dERPOIS, or

d@&!yd%falﬁi?ﬁéﬂba'ﬁl%ﬁl 88 UHRWR0! ¥s - pEP NP s i NG PR cal

functi qnal ounds, to tailor the product for a
iFE éB%’F i‘on. Exanpl es of nol ecul es suitable
for substltcﬁttamysafs actry aotd adentiddie tal debydmdior (c4) but
ket neb Li ctlvef [ y|
rgtol grges b| §¥1 bﬁen ggg&lhenolltf2 Q&J‘\Pﬁ%ﬁ

p@bl}l@ll@lnge@@r@mlde eedtr;/ul@w@énamfnesuczt 3s' anjjamiinge prior
-N r%cﬁ)ﬁl:n_on G pf_rl%oléhdéﬂ@d@ orTRBethanQl ahgeeprRC&id Ceactive

aci d, zlc acid, succinic acid, i1sophthalic_acid,

pﬁt‘fl‘?é%%oéa EFY. &9 PERERHYhAPRCSBeRN Tscaearied itksy

aé@:difd@@ycgﬂlr@é’l aieag@ﬂgsl yeﬁtsia@gt ahissd Sfu(nezsztomhrtyt helke
exce

1. 4 ?n that S%n%ao éDfunBrXS mon etﬁ Sfltfﬁe
If‘:'hatg £ a? AR E¥ repﬂ &4 Whct T ohal ©
pamﬂamyz ahmle all'EIWISSfSUiEiJIIISELtﬂEDh @T Itdiws ffnoctidwllty and

%Msfdrﬂta fm'@hshflrpafl ao%dﬁwalc:h%%a&@éngﬁ%) cbRpounds

Justed up down to tailor the product for
s?ﬂﬁltfm@eabbﬂ%t‘@éﬁr Bl é’§98?r%ﬁ)]lye&§1|ee§°@ﬁl%n§o[t€at is
f@feiﬂaa&téab@iﬁﬂ lthkaoﬁolﬁ@pdﬁﬁﬂ@n@@ﬁmm@ ankses tzaz&maap amine

anedi ol

R Ao QAR Bupare Arrhe, Shetierhianaps will be

JJEFa%ﬁ:I\ddNE(lt)lrpojmexyaéﬂa(yl eneam nes (trademark of
Hunt sman ﬁ‘"kg I 52 1 00T DALMY amITE 6N 1 A dSRBted by

and d| am enzene: s .
HNR,” and primary amines by H,NR’> where each R is independently

a compound having 1 to 20 carbon atoms or may be attached
together with the nitrogen atom and optionally other hetero
atoms and alkyl-substituted hetero atoms to form a saturated
heterocyclic ring.

Examples of epoxy reactive amines that are
commercially available and that can be used to manufacture
catalyst (c¢7) are methylamine, dimethylamine, diethylamine, N,N-
dimethylethanolamine, N,N’-dimethylethylenediamine, N,N-
dimethyl-N’-ethylenediamine, 3-dimethylamino-1-propanol, 1-
dimethylamino-2-propanol, 3-(dimethylamino) propylamine,
dicyclohexylamine, 4,6-dihydroxypyrimidine, 1-(3-aminopropyl)-
imidazole, 3-hydroxymethyl quinuclidine, 2-methyl imidazole, 1-
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Anot her option to produce non fugitive catalyst with
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JEPFAM NE pol yoxyal kyl eneami ne, with a nol ecul e

C?Qtéﬁfﬂd@@h9ﬂ)fﬁfb@fﬁqgngr fLﬂ@% Honey é%&%f%@d §-qu1nuc11d1nol
tert|ary am ne, such as those described under c2

Thel Yhifdrar -6 rivEioorBy T ridine , J BRfafA agE no- 6—methy -1,3,5-

p@f%&%ﬂi&: k%L&rﬁﬁ@dﬂyﬂalﬁéﬁ iiomz mégﬁogﬂflnfﬂldﬁhgmmenyl—

t echnl ca eti t C r.e

e o PR R SR oo PE Rl R CE R Sy 2

rleétmylha:étbehy]drcgmmmddméh N (Qehpdurdy caduyilak- tmidpzaiine, 2, 4-
0X a 1PEior taq. .
ﬁst&gn ogyﬁh %grg&}le%%et et?%}leg ear Iﬁﬁg e%o'g %él%zme’

r]em idp@e\thm&@mmriopyl) T RarpPeanele teposyetlylanino-bis-

I 686 Fﬁ%?rﬁ%ét’h&@)ﬂ%t%ﬁéi ngy thﬁﬁ&inéﬁﬂylaéﬂl%ethyl—
functlonalltﬁ?1 i ke i mdazole) or a ﬂl‘lmil‘ am ne such

HRGELh SRR FE Negr 2 aﬁ?qqhﬁéaﬂﬁﬂ% HheeRe - £ BT
&?éu%ﬁlr%ﬂholéﬁhirh)g—ﬁyuﬂ agll@n a (ﬁn)étﬁﬁﬂaﬂmicﬁG-@hfaﬁ_c(ijﬂhﬁé ght-
of t i.na r ct.. ai n ext.en oun are
et R N e P e s e
i's pre -reaCtmubuwndshcoheaipolng- epoi@w caet sensiatysaigrogen
ﬁﬁ&'§HBié%gkn@né“ﬂﬁ%%%ggﬁkﬂﬁﬂéyuhé }eéékfyé Egrgﬁrgpdylde can be

epox rou e reacted out In this

@%ﬁ%ﬁqwe sbﬁéohﬁﬁmy}\aﬁw R~ (:Parwb@h@re%r?%eéénflé*émgﬁmﬂm
_5%%&&%@ wt&it;yz amdiea by AN e\ﬁhaﬁ? ﬁ%gﬁnRﬁ i§ oxygen, R® and
epenaen a 0 oun VI n 0 car
R Doheat £ GUSR Ol AU THOHRe AV gbrt Ca L0 BHEPD
optommnaM Y sotmeamimet eropalyeneinandlahdgr or subsic twitthdat
Egéaesfﬁo o%eogér{:f)az&pramlﬁes cHI ated; pe r?fl%%g;%kcff&{‘%- to 6; and
anples o epox reacti| est ar
conirerag élnlt?g@vaﬁﬁoa‘bﬂetgn@ that can be used to

”anUfaCtUrecéﬁﬁéﬂﬂﬁ%tcéﬁgalﬂﬂﬂ% BBEHY$EHEﬂE3ary nitrogen and a
di net hyl am, ne, %ﬁh)él am ne,

dPTERAy] GTHER oF i eRFeWnte& Hﬁt\:ﬁ‘ﬁ i yieAedi ani ne,
l\Hzl\NGl-I REt-hy (RN wheféuﬁ"eneohramlri@ha&dlcnzetdyxctLam ¢tain having

%bnl arbgn adcoqgt h%{!iaﬁﬂ ng %I Cyg{ O%%nglllaﬁrgroup

(d| am no) propyl am né, oheéxy A
4, 6- di hydr oSy paAisE drhe, lSlDb(Calnadnlnome@p}ﬂL?n of an

isocyanate with an alcohol bearing aldehyde or ketone
functionalities, followed by subsequent reaction with a primary
amine bearing tertiary amine to form imine linkége to the
polyol. . '

Examples of isocyanates are toluene-diisocyanate,
isophorone—diisocyaﬁate} phenylisocyanate, methyldiphenyl-
isocyanate, blends or prepolymers thereof. Preferred isocyanates
are polvisocyanates, more preferably diisocyanates.

Examples of alcohols bearing aldehyde ketone

. functionality and amines bearing both a primary and a tertiary

amine are described above.
Catalyst (c9) is based on the combination of
chemistries described under (c3) and (c8), i.e. by mixing epoxy

and isocyanate based catalysts.
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6- hydroxypyrimd.ine, 2 ,4-diamno - 6-methyl - |,3,5-
triazine, 3Thé”ét‘fla9ﬁ§i"nbdin£!€erl?al’s4fgka@ﬁé‘%bﬁh@kgbﬂ‘eof catalyst
2-phenyl - imno - 3- (2-hydroxyethyl) - oxazal odi ne, N
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t ehowd Wl @pyeenyEiTied ih- the-dndr axyetdwhe reaction
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DR e Fethy| BN BEpHARIIEY] (3 517 PPRGTHe the ratio
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t |
SLEATSENY GL00 o OB U0 CF iy sotovics
' thet hdg féfpﬁaﬁo? Jamnﬂré?ferﬂbll( rféloﬁlypa?@ no) to ét handior
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di ne, 2- am nonet - di oxane,
dﬁﬁe?weﬁﬁﬁ ﬁBﬁrB tllﬂnéélz%%r%’%dss%%t% ﬁPn@l‘%?hYde moiety,
| eagtpin@riehinits y thd noyen aﬁﬁvauehaasdf ceneaechyeks ng@)rlmary
Iecule reactlve t9 poxi de_can e re esent ed
lnﬁ-‘?f) 9( \%hgre AT t rogerﬁpg)re i‘)xygee"’lﬁe\él to
| §.2: MhémnAons wanrso FenmamdnizeMibs Andentoxfgénee Réniamed in
Reapifydd NEFL Opi & 2nchedsal k<>é4>959ap§cdwa\sh Qndy tRRe this

car M1s an am ne or am ne near or

cyéT—JrQ: % Pﬁvﬁtallﬁié‘satr Giecserad é’P? aﬁﬂﬁ’éﬁ @fre@G‘p’lV‘? gqrougs for

bgh@g@rsgfn@o&h@ Iﬁ@l&;ulgmdvﬁélg}a; .an integer from1l :jo 6 .
nmpounds cgnt ai nj oth a tertiary, nitrogen and a. .

primary am ﬁgec"%ﬁ‘f ré 1’%56%““88“%5}5%%"% 8% F‘é& HoN 30

R8elatN(dR @p2pwheslk wR81li saan ddpepiabg cororthey ehoentc e n

hé&aiﬁkd aﬁocggafggéuyﬂeaﬁ alnegRg 'gﬁ&iég thg %é%é¥58£lmix

grou taI reaction o
i %@y%matth@ RERAC AR ar@éh%ﬂf Jt?é&lrlrfﬁ@ laydérw@@e@vnfk%t one

f upsiienabht i eSenedaaliloned BeasubssauBRiurceatth 0D Baskhlevel
rimar ne bearln tiary amne-to formi
Pl st haT i mpetle t S TSI AE L AU R Cakatyst
t ot uete addietis be yan atmeunt SOp Mdtaan ehe deursiogy atat eis equivalent
pt}ﬁ&}‘é péw%‘:}ééQéEf n 'EB{‘XE%&%?%‘MLC 1eé§'@°1yoa§%¥r8ent?'b%ﬁ%1ght '

pre ners t I Socyanhat es
péﬁsﬁ stpanstes Profigrabpy efthe a9dytdpn sftfcy(@ha@ésadded to give

Exappd S opf makeoholonkadhing 23l debyde: kl%ts%n@atalyst than the

functlonallty and am _nes bearlng both a primry, and
tQ%f@ék@y .. "More preferably the addition of (c) will reduce the

- amount of catalyst required by 30 percent over the base level.

For some applications, the most p:eferred level of (c¢) addition
is where the need for a volatile tertiary or reactive amine:
catalysts. or organometallic salt is eliminated. In some other
applications, such as for decreasing the demold time, it is
desirable to maintain the standard amount of conventional amine
or organcmetallic catalyst and add the present catalyst (c¢) in
an amount to enhance the demold time. For this later
application, generally 0.1 to 10 parts or greater of catalyst
(c) are added per 100 parts by weight of polyol.

The adjustment of the level of catalyst (c), to be
used alone or in combination with conventional polyurethane

catalysts:or polyols containing autocatalytic activity, for a
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catal ysts. The starting materials for:the production of
CRLALY&I1LC hpBl £cHOMIRNGI fLlY 13k 8Bl ende GRA1PEI MBOG he
by procedures known to those skilled in the art, as
aP&%t he reaction conditions for producing the catalyst
(c). In genebﬁbiﬂatadhabEOtm &om@anﬂ@niﬂmgat@aét&a:ﬁdl@rsts of
r action step_i uch that . ther

BT ChGarr, 2185 0% AR, v AT OS TRt GERBLER Hara single
|@oﬂymmaﬂhdaelfopmw%&hmﬂulyhém(nnd)wﬁﬁts1f¢n)1hstanéerto adjust
e [ f t
FBE0RG, A ORGP md R DA o SaratfEl
aﬁtau@fétr;aj@uﬁbu@wferﬁé PET ALY amines. t Cﬁépaalltles,

e@&h}!@éféﬂtsweig@weW@ot PaPld MRY ARl Nedi% respective
appr oxi mat el However, it can be increased to

aQO%HV%éﬁ16ﬁ% ﬁ%ﬁ?§3F6°ﬁ?nln1ze the amount of free
amne in caNahyﬁIg:(ui)ve Wt@lymisal(ystben(@)elandr(@ﬁ)(c1),

one y, adj ust ati Q% e I Aly 6Xges

f r roups fo nc eaS| n
02828’& &ci%g 254 é% d Cca7 de( ? {S.'ype can also
nmbeegadawinki ghbinkid onep§htentdeiry @mlmﬂﬂw efgglbyvmeactlng an
Cé&éﬁ%fée %) 'EefEc?Aéawl‘Eﬂ ﬂx@ré’%ﬁéﬂ' ot | b RRY, QﬁPﬁé‘ddd?ﬁammg

on the amount of additional catalyst one nay desire
a@dteer iy PRARS | BiPWR RSahES ] URESF ebEt)i-on profile

requi red bycbheersnaei,f cecapd qadi aay Keneral kYol fsereral

et M WA (il FnBRCSne GorPR e 4 Erag) i one or
atdee priramyasmimts seatrhay téﬁl@wi agine merouss.

equi val ent wbes G die o eacti BN I KaContdl rt%>akﬁ£e£f§o 1

percent by weig ess cata er abl
agensidnress Wklél)l f%r a}@@éé}n?% l@éfeﬁ peakan éﬁ? HPSTe LRS- However

cemglrﬁayn%e2@e@ﬂxﬁeemall esstkatRltusyst f@mﬁdg@tbaﬁesmce it has
IeveI ¢ prefer y. the dd|t| on_of wi || reduce

t ii8 %‘“rm?ﬁ?fb &t "ogh ?33%? FBq%? Y&t B§Sser it bFer'd4ve -
basefdanesit, Eovssiomkeappeicatiraierabhe ﬂ"mshtpneé@tr reegt week

 S¥CLod LibeBAdllld ON P8 e bl EQ‘E#{?&@' (97 18 OLBld 148 o

ertiary or reactive am ne catal S_ of organoneta
sﬁpiyqﬂs ralenik nEere dt Ilﬁ—'a%n@ D@ﬁfﬁéﬁ ap]bmf(%tfleénéﬂ%tﬁife

agatOdxydacr gasadd ddie deddbehidihMarbéx)isicdashgabbad Qn on
ngirgltlglar}m{/gg g,tl_gldo%re% %g?g& of conventi onal am ne

Catalysts (c¢) pre-reacted with polyisocyanates and
polyol (bl) w1th no free isocyanate functions can also be used
in the polyurethane formulation. Isocyanate prepolymers based
on'catalyst (c) can be prepared with standard equipment, using
conventional methods, such a heating the catalyst (c) in a
reactor and adding slowly the isocyanate under stirring and then
adding eventually a polyol, or by prereacting a first polyol
with a diisocyanate and then adding catalyst (c).

The isocyanates which may be used with the
autocatalytic polvols of the present invention include
aliphatic, cycloaliphatic, aryléliphatic and aromatic
isocyanates. Aromatic isocyanates, especially aromatic

polyisocyanates are preferred.
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or greater of catalyst (c) are added per 100 parts by
wei ght  of p@k&ﬁﬁleérg% QQ£H§$ﬂ§Q&oﬁgti£' Y8hatls 1nﬁ%ude the
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g%fil dé'lss[ nHQ?dlt 'n%@ie f tx:vlttl.ﬁspgfyﬁ (%tﬁ‘bl of%@lﬂt(PZ) or

¥ rrast er atc water, surtacta )
c%%scrﬁhﬂzepo ¥®E aSpﬂ@ﬁ@rhmdy heéﬁtafox%astlseﬁéalw“e@ct@frmmated

r @ﬁéﬁ&l@}?ﬂé@%a&ﬁé qc%re%a@t&a:r@pl ?’e&%&ﬁb%’ﬁﬁ &&)Fe)s»s?oﬁtwﬁslo@yanate
0 em-x or_.a eas nmo reterr
ePeR PSRy pR oy BoDve %roébll?l’é%ﬁg?ﬂ?ﬂ

‘athekseofi, t brapocrdngmesp and/ or a hal ogen noi ety.

Catal ysts (gl s2cLotyiith 0ol yl socuanetes adg,

polyol (bl) wt socya 'ONS can a
betiigkans gii ﬁ@cmayc@n el h@ﬁee#a@\eﬁhym% fliipoorsain . e

PY EHMNHBRES 3DBSEH anate, cyclohexane 1,4-diisocyanate, 4,4'-
dicyclohexylmethane'diisocyanate, saturated analogues of the
above mentioned aromatic isocyanates and mixtures thereof.

The preferred polyisocyantes for the production of
rigid or semi-rigid foams are polymethylene polyphenylene
isécyanates, the 2,2', 2,4’ and 4,4' isomers of
diphenylmethylene diisocyanate and mixtures thereof. For the
production of flexible foams, the preferred polyisocyanates are
the toluene-2,4- and 2,6-diisocyanates or MDI or combinations of
TDI/MDI or prepolymers made therefrom.

Isocyanate tipped prepolymer based on non-fugitive
catalyst (c) can also be used in the polyurethane formulation.
It is thought that using such an autocatalytic isocyanate in a
polyol isocyanate reaction mixture will reduce/eliminate the

presence of unreacted isocyanate monomers. This is especially
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on catalyst (c) can be prepared with standard
equi pnent, using conventional nethods, such a heating
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i socyanate under stirring and then adding eventually a

peky%teﬁstbwleﬁe&@%tluegl@oéyarﬁtteaogu&h aM th18and/or
di i socyanate and then addi ng, catal.y The
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cycloallpha%l |c and_aro

4 rgani q%ghpo a nd th
i socyanat es. ﬁrléjrﬁft c |sba§ SIS G BRI ROy R R AR the
poEycsnEtEnatest ave q@m@bencﬁ@ch@a‘&pt’esd agfn suchahaunts that
a a [

E: ﬁgg{rréec%g %g‘{:é eér?él r?gt% ane. dgﬁI ?gécégﬁ]?eer (O%D%?uﬁﬂ%eeﬁla% of
t Ne® edfoumsd dpw%% rhyC thAdt oo meoer M Islosasate| ipaseive

-hgdﬂsgém%t%mﬁegui@g%maaﬁ@ﬁu(pﬁ@bh byn xocanc}aaeegnwom 80 to
enedllsocyanate C dii soc anat e,

phen -
G eRE A 30, syeferanybbeot i £ 360 & e, Boshamr e
3p3lyureinmmet ybahphemyll from- Jnm kyl dophenydhe petbadi® -

Cbﬂb%?%¥| So%anatéiqgﬁg g (? % %af%lf%%mganaﬁg% ex1ble

ri1s
t Epamec ydvist @aop&mrwieeuhéex 1sw9>en§relslmfbatmeyaﬁ@taesi 120 and

yeP&éﬁg,dbegwg&a;% the £pgmrer cially avail abl e

mxtures of 2,4- and 2,6- isoners of toluene
di i socyant e§0F RLASEAETHol SAIRgaRRtE AP AP ot igesyanate

| inddre 1Y aehkegl Bf Ydtiwdeh NY@HNON25$ Ushe fRS a®l dBetween 100 to

:Tgwene di i socyanat e obtai ned by the phosgenation of a
ixture of toluene diamne or the crude

di phenyl nmet Ranepxhdusdoy aagt@ yolreahaee-nsadh€oam, a blowing

pgﬁgﬁ g%ﬂe?élﬁf %ggﬁ%ggg%ﬁﬁgepgf%@goﬂeof flxipie

pp@%i‘d{‘%a@ec ﬁ‘ﬁa%ﬁ s FAeT s ProfRdec@i Iheér DAPYINGAGARIL. The

g &h&%nf@ﬂ/%téb%)s erteQEYa]{@IﬁeLﬁl @aby@éng?és JFesebhbed to 10
eretotrore OoCvanat e - e n re ners are
DPREES O BriPRacIT Bretsraly 3roR PRI PIRLS A Sgiont

pbhslerl sn 1901 palrtsy aniveagled qfolchel sobyo]i .M gesbengnicnesids or
f I S I iC
poT o anaRd A ORI Bl AR S
6 hexamet hjleHee diricdselbemtaL, rpge@mwethane foams, the

dbl&@mgara@teﬁt Yelhexalted, 4ndi nSREYANRIR: whtédr with a
LS OB, B hangady! 826 a"’}:’%""fa‘hysﬁéfégaetn%%e%”ﬁPp atic
hydrocarbon The amount of water is preferably in the range of
from 2 to 15 parts by weight, more preferably from 2 to 10 parts
by weight based on 100 parts of the polyol. With an excessive
amount of water, the curing rate becomes lower, the blowing
process range becomes narrower, the foam density becomes lower,
or the moldability becomes worse. The amount of hydrocarbon,
the hydrochlorofluorocarbon, or the hydrofliuorocarbon to be
combined with the water is suitably selected depending on the
desired density of the foam, and is preferably not more than 40
parts by weight, more preferably not more than 30 parts by
weight based on 100 parts by weight of the polyol. When water
is present as an additional blowing agent, it is generally

present in an amount from 0.5 to 10, preferably from 0.8 to 6
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thereof. The preferred polyi socyantes for the
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poI ymet hyl ene pol yphenyl ene i socyanates, the 2,2',
2 otha ABEe b rraBiRr S 1dt8h@MdT§1'€)§¥|§f@fe v from 1 to 3

di 1 socyanate and m xtures_thereaof. For_the ra &uctl on
ofP3F F%x}i’f’bl@t@éai‘f@lglfthéﬁprtéﬁe\‘?@dl é’ﬁlly%o%?}wlééoar e
t he tol uene pyd2odarissid bd owbng cagesm@yaﬁ@tx&sala@rllwl @®o Cs
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p%h iﬁﬁ %t% lﬁﬁﬂéﬂ% aﬁ& ié%ﬂéy%ugﬂéréggu ﬁé%%gge and

suc an autocat a ytic 1socyanate in a

i deepanattdaresdt Kamclrn@wgr @YWQHenrtéG@te arei iqembanet idrs
presesse. of unreacted isocyanate nononers . This is
especi allyof interest with volatile,i solt%gnat es_such

as TDI and/ 6FBPIphdth ¢ LPEERSARROPEs PRl Watiohgyantfluoride,
a@beswaa:cﬁwllaﬁatl@mlslfmaeride I Mpuedeslvrydthage, 1,1,1-

condit i ons r fety. JFar f oa
or% a# LS IR so\é\g{éﬁtl S az dit]He %Sgg§g%9{%oro%g?{l%e(mc—
céﬁé@bnoﬂs’ lade 3r éaptwih flmosoehrrameuiHECt ifa)hel, 1,1, 3,3~

§eﬁy§ﬁﬁz&dbﬁ@sﬁe Fi%fd—%%@méé) t fh%pr&a@@& r%ro?%ﬂbv%l%]tzsz7ea)

roups divid by "t he total

i B6BY %%@Q@P?v@#ﬁ@@é@%ﬁﬂbﬂnﬁn @aaﬁ%lacp@ﬂt@ane, 2,2~
rruhtlmf@iownéool 1 anges £ Eora3ophae| essrtit@Ropbhane,

pr.ef om?9 0 100 in the ca of | yur et hane
P RSl S, Tt R SR o Bt BOuS RGNS mat o
obyﬂlmmlpbhyamcyammxamma‘ clramsseof Forpddfexirbiie .
gﬂ“jiméﬂl ol §9§y@1&g§1 le?g?ﬁ%éln xgﬂlxli%tl%ét Weel,®Qr more
ePﬁs?‘éﬁT’er?é5 é‘@ﬁt??f@ Wlﬁﬂh@%ﬁf\‘ﬁé;s the i socyanat e i ndex
i's gener al | pabetaern Iﬁ@o@&@atje%chmbﬁé@&@ﬂnﬁé aﬁaween

10 8 10. Forb r od a, pol yur et hane, - bgse d am ol
LOR0 TORGERTOPES gt PP | ) retid LBUSRT PR HBCIude methy
pr:hﬂjorcide)n mﬁ:hﬂerxe kdrﬂopd)ﬁgureiﬂdyanehim vatlet-i s
p"t?ﬁ?ﬁ ABaBe Dl P '?ig_cﬁ9§£‘<§ 81 gg%’%o W?Ee%libc')
preferably in the ran rom
werghtoramgnéd - éiéimmt@aﬂﬁoﬁic?q—éﬂbbarlrsl-‘@\}ché@mﬂ 2,2-
bagegh @rokBanar tﬁc}hyl\g@b oiMa af-chhergol yol2, 2Car boxyl i c
aci ds or sal ti e al so_used as reactive bl ow ng
aﬁ@ﬁ{@fluoroet ane (HCFC 124).

- Fully halogenated chlorofluorocarbons  include
trichloromonofluoromethane (CFC-11) dichlorodifluoromethane
(CrC-12), trichlorotrifluoroethane (CFC-113), 1,1,1-
trifluoroethane, pentafluoroethane, dichlorotetrafluoroethane
(CFC-114), chloroheptafluoropropane, and
dichlorohexafluoropropane. The halocarbon blowing agents may be
used in conjunction with low-boiling hydrocarbons such as
butane, pentane (including the isomers thereof), hexane, or
cyclohexane or with water.

Use of carbon dioxide, either as a gas or as a
liguid, as auxiliary or full blowing agent is especially of

interest with the present technology. Use of artificially
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In the production of rigid polyurethane foans , the
bl owi ng agent includes water, and m xtures of water
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hal ogenat ed al i phatic hydrocarbon. The anount of water

' §e&?}@é‘<§%§bhﬁcf&§é@ aﬁ:ﬁ\egﬁh@gld‘ ?Q%guﬁé’ chD Q@EBSb@yapplled to

nore preferably from2 to 10 parts by weig
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Wpr &ear ihge paimpurdtheihchpdi woarsoon Ambhe these additional
hXQ%P& 'e%r gf LP%” a%‘EQnth ;Eﬂ?e%ewggaﬁiéémrf%gébPé‘tatx%ants,

wat er suita

depbcwcﬁn’cg; onnth@udb@tfsedr@lmfsmcyngf ag%ﬁroaﬁpbah@m@ and
prefgLably not nore than 40 parts by weight, nore
preferably not nore than 30 parts by wei ght based on

100 parts by*vRgme BPlYREEEBER¢0 foamp et W&t epnpeally
pbﬁéﬂlﬁeﬂstane@mﬁj la&nainoﬂhiﬂw'ﬂﬁfg a@efdctant 8 stabilize the

nera resent_.n an ampunt. from 0.10

orare FeRr T uatted SoBRE e Rt or 4B PRBRASERSS
4aawahuagebup1£f@nmﬂﬂyﬁefaohqquuﬂooz @@li@sdnganosalicone
Wgwfgct%fntt heotiohals Reb¥Pln GOTRRT AL U AL9ERL DR co1

ow n ents are vol at rocar ons

u@éh%tfs mfdrl@%@ﬂﬁmgl 2d CRAdYY |tr¢rtth@r3aratmlél§ ar seleanwd amine
| Ba B 421 126§- mrﬁalﬁ% 3221 SRnebesrasdrwdr atrybanifonic

b|OMA en ut ane and i mers thereqf, pentane
oRETrED s et el o e AEPu A BP0 odeett Sy ece i e
CG]ﬂjb)lMd chnsamdnmtenfsuffExaerpj ¢&® ofalhllicreochrbbosning reaction
ro.f| 1 ; yl
RERHEG, TR e 1TSS, aREors) YOEQIEIART, 1afadl juneven
(%51435)/1»1041111/,1 022t ser afgarssoef hee uEectanaaer 100

1p<‘1r’és fy3wé9§1|ih§ afdusar gBIPERNG ) ( HEE- 246f i@k ent 1£dx Jond.s3
ent af | uor obut ane (HFC-365nfc) , heptafl uoropropane

(PEERCSS7ea) pent af | uor oet hane, dif | uoromet hane,
per f |l uor oet i egr Zho2e- cd’taf]lytm:rsoﬁbﬁpt&&e rehction of the polyol

|quoro rfI
dlcﬁégfgﬁfbpanéﬁﬁ%; tuovrv%)tropan 8E%er?ﬁ%i§z§8u?an pe used.
pany suidebdegciotiitease caralisd megsbe Hegashf inchpding rt@eftlary
C oD d @ty Bﬁnéé e atxﬂ%@ £201 alddichen A & URAIRALE Ofr Qfpst WA

or nore o 65 and 227 bl owi ng agents
PQF%%I‘}%FE‘E%%Q‘%W&P@&dEhI GFASESFBBAE Gifd Teaction is carried

out in the absence of a fugitive amine or an organometallic
catalyst or a reduced amount as described above. Exemplary
tertiary amine compounds include triethyleﬁediamine, N-
methylmorpholine, N,N-dimethylcyclohexylamine,
pentamethyldiethylenetriamine, tetramethylethylenediamine, bis
{(dimethylaminoethyl)ether, l-methyl-4-dimethylaminoethyl-
piperazine, 3-methoxy-N-dimethylpropylamine, N-ethylmorpholine,
dimethylethanolamine, N-cocomorpholine, N,N-dimethyl-N',N'-
dimethyl isopropylpropylenediamine, N,N-diethyl-3-diethylamino-.
propylamine and dimethylbenzylamine. Exemplary organometallic
catalysts include organomercury, organolead, organoferric and
organotin catalysts, with organotin catalysts being preferred

among these. Suitable tin catalysts include stannous chloride,
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chl orof  uorocarbons for use in this invention include
nmet hyl chl oride, nethylene chloride, ethyl chloride,
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(FCFC- 141b) , 1- chloro - |,1- dif | uoroethane

(tgﬁx%éEQ%bbfacérﬂoﬁ#l@ﬁ'Qéiﬂs éhchzag aiguthhvenoet hanieate, as
( HCHC- 123%gand | - chl or

? - te
IU%PoétShQ ¥ pﬁfﬁénfgl&j:a lﬁﬁosl}lpﬁg{l eﬁﬂa&tneals are disclosed in
cblgrcﬁdﬂéﬂtoza$¢ﬁmm£8|ncAucﬁtanysthardﬂnnmt1merlzatlon of

I th CFC-| hl C-
LR L Gk 2L ol HRLAIRLARRE (Cs o

t Bl]ﬁélﬂo metbhanbkoxpaiet abl uaksetdrinenatiix eoenpéoyed herein.

| BorL ogighe, %&inel%%)calygég Q!a%h%%y?‘féf&{ @RoEPagE; @dent in

dichloro exagluoro ropane. al ocar bon oW n
a@bﬁtﬁpnmw}abéa%s%ﬁiqn§a€9ﬁ$iﬁkk%00ﬁaﬁﬁ%¥ﬁqﬁoﬁﬁsauPréh} to 1

hy g aaad ?ﬁﬂ%hé;@&kﬁﬁ%aﬁﬂbﬁf&hn.Q%ﬂh%@ﬁ (PreEHeutebng ﬁ&ﬁb of these
I soners er eo exane C ohexar Wi
WBEET L 06t RUith WHPBX UL COLEIGF SV ghs (B i uped.
l'iquid, as aumxdsgmmﬁkmngfagéndﬂommangh&mye@ktesder may be

CSREG) 214 naloLObey estuti L, 119, Be 69 elcrechnoh o i

artl I Cl uce |ncre at nospheri c
peesender danlafesd lww- atpbec@blan @OﬂMbY@FJ@s@ﬁFOhMS such as

t EEH{)PA&GblyEBl agghi di ?@eﬁ@ dhedior, @ganlmgca%a&b@ al ang

conponents _, is of desirable to enp e

o hBFeTgr éamm%eqtﬂaﬁr EPpART P Fot-yaret r?e?néi P@ﬁ@ragﬂme and
Aﬂ'@ﬂ@tﬂzﬁ@&@maﬂéi tpd]ﬂz@]nuhég r @cile BlsS e Bl eidr fdaemmé S,

preserv .ive rda t.s

CHEY Sxiaerese: i GFbrRosganey o bR ge) g the use of
f151143153rcsu:oslsrlln.’akmmgau_lﬂaa;lltysurﬂet¢ifm11e1 fesaendens jis gewem alnl yphe art
pLgf &{é&%s‘éﬁ eank QY. @3 .anpuNt, g3, 375U ARG 3Bk, 899 ana EP

stabilize the foamng reaction m xture unt'il it cures.
SBéh- kit f act ant s advant ageously conprise a liquid or
solid or ganméﬂu;mﬁﬁraﬂgf ﬂx:glewtfoa& hesr sigef aﬁt adSIrt§truction, a

i ncl ud t hy] f 1

oo e UREE 1 Sener Ly I aE A SarTErgf- Any known
| ahguidhai sodliéyfl e de$atd%mnao@stéesuseﬁ-M}khsuhéonlc
eahfé&éa@q,tghkg&lm Sl Eﬁgl&eas%h@sm%moaur f @eﬁ@lnmy such

n anmpunts sufficient to stabilize t
fééﬁmﬁgrqt@aféﬁnbnacrﬁrs&%%ea@%ﬂqgﬁn éabﬁ%b%%eénah%}éhates and

f @hBBE 401 Gfiahal @& ofdM@VeHents. Common halogen-substituted
phosphates are tricresyl phosphate, tris(1,3—dichloropropyl
phosphate, tris(2,3-dibromopropyl) phosphate and tetrakis (2-
chloroethyl)ethylene diphosphate. Inorganic flame retardants
“include red phosphorous, aluminum oxide hydrate, antiﬁony
trioxide, ammonium sulfate, expandable graphite, urea or
melamine cyanurate or mixtures of at least two flame retardants.
In general, when present, flame retardants are added at a level
of from 5 to 50 parts by weight, preferable from 5 to 25 parts
by weight of the flame retardant per 100 parts per weight of the
total polyol present. '

Fillers include, for example, barium sulfate, calcium
carbonate, recycled powder foam, such as those described in EP
711;221 or in GB 922,306.
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cells. Typically, 0.2 to 3 parts of the surfactant per
100 parts by weight total polyol (b) are sufficient

WO 2005068830 pur pose One or nore catal ysts for thBCT/US2004/043462
reaction of the polyol (and water, if present) wth
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d@@%&%awn OARArBLIMAd Gatabablyst Dyl ¢l 08fcel, Hanser
9%11 onercury, organol ead, organoferric and organotin

1EEE: with organotin catalysts being preferred
anong t hes erh&mﬂghfetﬁarm @abatc\;f&t srenel tider straxdnoed
chl gr.i de t n sal

. I
: (ﬁcbn )I/liuf)f.ls 36“03 ad%%g?ﬁtﬁﬁfo%%ﬁ% 'ﬁ aﬁ‘lj%%tﬁgﬁh ﬁoﬁ,lrlng

as we t'her “or ganonetal | i c
campounds sagthings aa@@mseétq:n tthese PaE gfde under free

Z.E:L&:,Aé(s 030801 def MRkY B odOr Wike bFiWBIHAR! Feledde agents, in-
|SOC¥anateS reSU|t|n in a §$| |Socygﬁurat SucC

ot <Pl 8t 4PV oL RORT oo O o SR op bREITY e 11 "case
esplrayedbher Bddms , ThRogerotant bef mamd-herc dtal yisdsineas .

vary fromO0_,02 to.5 ercent r elaNe] d
T e aeir Y egtlD, e bl MhePnar

or ganomet al Hom percent I n
tldmea;foalyrmr ao¥ c;remanrbleolmfsﬁéd teph@i@reaﬁo mayno@ eissfd tReseher

YohSeat Soiaeded: Whetk dronsf E']Qéidd&%gc @ﬁlﬁlﬂ&éme(n‘%) mhﬁlng
use A crosslinki n%sq%éent or. a chai-n_extender

At Figif AedkdaT § OSSP EAKIhdPEg ERT™ o ¢ ébstock
Ghs 3 n@%t eB8eT i rﬂiﬂmﬂﬁg"p |5Q_jn¢ajyalie:€<béxﬂ,r ﬂfmltyé&dﬂ‘dam or
aJicoq%ll‘hSéﬁfl‘g%’f IOSChgﬁ e%/]rgléig‘l % #ow— IrPge\t c&cul Iggtaglmy%gasucs ot
. padyiBibosudh aﬁﬁlbﬂhaﬁMQmmeeahldelt riveehahet amndaolded
| p&ﬁﬁ%ﬁ‘é?oé&@ﬂﬁ% gLyl sna dbagi MSially molded.

The following examples are given to illustrate the
invention and should not be interpreted as limiting in anyway.
Unless stated otherwise, all parts and percentages are given by
weight. The abbreviation mol is used for mole or moles.

A description of the raw materials used in the

examples is as follows.

DEOA is pure diethanolamine.
DMAPA is 3-dimethylamino-l-propylamine.
APT is 1-(3-aminopropyl)-imidazole a

tertiary amine with a primary
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x| yl enedi am ne, and nethyl ene -bis (o-chloroaniline)
The use of such crosslinking agents or chain extenders

WO 20081063800 i N the art as disclosed in U S. Pat eP€EHUS2004/043462

4,863,979 and 4, 963, 399 and EP 549, 120. When preparing
rigid foams for use in congtiréchivanlamwld |famm Aedaidant
is generally included as an additive. Any.known. liguid .
o‘?'Eg'&'i d%fsa]?re retardant cah Pe aﬁégﬁa’%ﬂﬁ (HiERgxde P8R with
aut ocatal ytic polyols of tde Eedendxy rmmrivedant weight)
Generally such flane ret ar&iﬁrggoagggif??lree f'%%lnoﬁlﬁé‘ Dow

0

substituted phosphates and inorganic ane proofing
agents. Conmon hal ogen - suUbsticedt eempiisphat es are

tyigresyhophosphate, tris {d.53- di¢phf QPARYbxide resin with
phosphate, tris (2, 3-dibronopropyl Ehos hat e_an

tetrakis (2- . chloroethyl3® Pénd2 Qi phagefrom The Dow
I norgani c flane retardant schaadlcadecsmshmphosphor ous,

alumn oxi de hydrate, antinony trioxide, a ni um .
St -dt g&expandabl e gr aphijtse,anu%égm%Fl%g]l e Po*Y resin
cyanurate or mxtures of aritteast EEWoOF |180e 4r evat hrites from

I'n general, when presenty,f lage hehatfdangahe. added
at a level of fromb5 to 50 parts by weight, preferable

fP s #8825 parts by wei ghi 26 arpBatiane qétlafpent Novolak

per 100 parts per wei ght ofediiewiehakn pohy @ PYESBAtilable
Fillers include, for exanp riumsul fate 8alcium
e

e, b
carbonate, recycled pomder%’?% e GEmFad Company -
deseti kedihnaEP 711, 221 oris renCGB192RaB06 .dilkkpoxide resin with

applications for foans prqugﬁﬁ%%¥ Lhe LS Ataining less

i nvention are those known i'n industry. For exanple
rigid foans are used in theéaorstrGetewind.ndustry and

fodpnddNgil iken for appliances, andirehelgyat gugractant
Fl exi bl e foans and el astoners, find use in apgl icati On%

such as furniture, mattres3Es2NGe EWT &5 AuPInoLT 132

seats, sun visors, steerinchesieells, Tacnrests, door

g&gel%’lﬁg%?e I nsul ation 9? E?s ?gcgﬁéﬂ§9 %P turfactant

essi or producing pol yuréthane products are
wel | -known in the art. |n Zyeridedlecbnporiei.-s of the

POLYAY aihage - form ng reagd i pRFXLYY G Bergixad
together 1 n any conveni ent manner, for exanp

le b
usi ng any of the mxing eq%Yaeredgg%‘Fi%dPFﬁd’t‘%%g and-
prior art for the purpose cuslicassdeseri bed in

"hﬁ’fég%_ﬁt hane Handbook", blys % 'te?%ﬁg%’aml nser
catalyst available from Crompton
Corporation.

Polyol A is:a 1,700 egquivalent weight
propoxylated tetrol initiated with
3,3’-diamino-N-methyl dipropylamine
and capped with 15 % Ethylene oxide.

Polyol B is identical to polyol A but with
20 % Ethylene oxide capping.

SPECFLEX NC 632 is a 1,700 EW polyoxypropylene
polyoxyethylene polyol initiated
with a blend of glycerol and
sorbitol available from The Dow

Chemical Company.
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publ i sher. The pol yuret hane products are either
produced continuously or discontinuous ly, by

WO pjososisem, pouring, spraying, casting, cal endP€T/N§2004/043462
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etc,- these are nade under free rise or nol ded

Cgﬁgéfléamc whbh or withoutsrglRaseiagent tar Im{ogcflex
coatlng or any i nserts or skin ut in the nol

case of flexible foans, th¥se® %Qaﬁlaﬂénﬁoﬂolowed-’r fHHﬁFlonalltY
-hardness. For producing ragddid eaeslabhe kitgwrhensow

shot prepol ymer or sem - prepol r techm ques may be

used together with convent |8§ %/mal Om8 ¥ét hods

i polywli iy i npi ngenment m xi hg. a'ﬁcdypﬂgsdlnimmyspatsmx

be produced in the form of ysl 'épt'@{léj'é’c% 1eﬁ8vé>>£%de

filling, sprayed ,foam frothe foamo am nates wt
other material such as papEPntendt gis, 1pFrasasess tor Lhowek -

- bpareexriexiybbe foanms arejgid hay pbheent i Ay 3adeADL ymer
while mcrocellul ar el ast omars are ﬁsual I nol ded. The

fol | owing exanpl es are gi vVBA'YY "itsfR 198 hydroxyl
invention and shoul d not beunirdrergir @0edvasldyild Eirag Tie Dow

anyway. Unl ess stated othe al.J ts and
percentages are given by we E%’?ﬁcal *Fﬁlélggﬁ}ﬁ'r evi ati on nol

| SORRMAIH Gr8Rvl e or nol es ls,ﬂlf%%r/ﬁ@timpmnattl@eavmable

materials used in the exanplgs #ne dowl @héPS1- cBESS S
pure di ethanol am ne . DVAPA is 3-di nethylam no -

1-propyl amne. APl is 1- (3-am nopropyl) -im dazole a
tertiary amne with a primaryam ne avail abl e from
Pi_s_ an_a i de

fest nwi th b EERCB0EKS BT V&) ChE TEIGHRLp Ly Py garepending

apalﬂfcaltsl,e shr@amﬂ'&re:d)owr@helnm@lrscoq@mst@ EnR wds.i This
%%ﬁa@&? ﬁ%e@@hg {de 't%n‘ﬁ" be 2 rhl%]“l:'lv\g e%g&)re machlne
ava romT Conpany.

e Dow em cal

anKareitalied Tri gl CaepeRy e b tlﬁo%\YﬁIE\%ﬁl@BOﬁléllled with
avatdalee T gom The Pewehemi £ alreCoBpa&Y .in a 40x40x10 cm

aluminum mold heated at 60°C which is subsequently closed.
Prior to use the mold is spraved with a release agent. Curing
at specific demolding times is assessed by manually demolding
the part and looking for defects. The minimum demolding time is"
reached where there is no . .surface defects.

Free rise tests are carried out using a 22.7 liter (5
imperial gallons) plastic bucket and pouring from the high
pressure machine a shot size sufficient to f£ill the bucket with
an approximate 30 centimeters crown of foam above the top of the
bucket. Foam stability is then determined visually.

Reactivity BVT (Brookfield vViscosity Test) tests are
carried out as follows: 100 grams of polyol are allowed to
equilibrate at 25°C and then blended with 0.26 grams of Dabco 33
LV. Voranate T-80 is then added at a concentration
corresponding to an index of 110. The viscosity build up over
time is recorded until full gelation is obtained. In the case
of non-fugitive catalyts (c), these are blended at various

ratios with the control polyol and no Dabco 33 LV is used. Time
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D.E.N. 438 i s an aromatic |iquid epoxy Novol ak resin
with an EEWf 190 avail able from The DowCheni cal

wW@0sA6840 Epoxy resin A i s an aliphatic di epoRCTHES2004/043462
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resin with an EEWf 300 and containing |less than 2

%EB| PLAAEL theDabed RGmeb69iboSsidySbEi 801600 mpased
surfactant _avail able from Air. Products_and Chem cal s

| AEorRgsRenging 189 100 Bateranelods repaedf-sur f act ant

Avai |l able from G E. Dabco 33 LV i s a tertiary am ne
catal yst .available fromA A r Products and Chem cals Inc
%ﬁa—l&ﬁ‘iﬁl i s atertiary amne catalyst available

3 3 - du anﬁnbOO I‘IP-L rmphyeclehméyba‘nt% fé@@kca@@mbed with a
Wh&&nééié%gkg¥yﬁﬁﬁ (Bﬁdi%iagofﬂﬂﬂelB bnd t8RMNseR! it Sharged

W t yl ene oxi de cappi ng.
SR UExCS585 125 11 PROSEGR S oL by dus-

pqhmgmg&tdwwn@umiqa@ (usgag,atoedzw ﬁmrﬁ JhiDo@lldc@éﬁ in the
€ W,

erol nd s k%ol avai | abla L A errgﬁ:al i
CBHSE P aaieRll "NER ot Y Berb o et be ti reaction
Spextlhm 1NCsBSQr¢tEmnd@ranibmmenf unaften aﬂddllylan dis szomplete,
ayva T p% ?l 20
p\'é if/%?d%lstlege?g?&’t 2?;1 pe c[Etgx %gng%gptthpt X(';LLé]t{ﬁ;LI} ene
okptieleonfeptatred iveldasedd 139 -17URP% S@E"GPEEX’C]I\E progget

i godi dFiRRr 6RAthaAANHRASE N1 GARR) YABperties. 1H NMR (DMSO) :

8.55 (singlet, 1H), 7.65 {(singlet, 1H), 7.45 (doublet, 1H),
7.3(triplet, 1H), 7.2 (singlet, 1H), 6.9 (multiplet, 3H); 4.1
(triplet, 2H), 3.5 (triplet, 2H), 3.3 (broad singlét, ~3H), 2.1
(m, 2 H); 13C NMR (DMSO-d6) 166.4, 160.5, 137.3, 132.3, 131.7,
128.5, 119.3, 118.7, 118,6, 116.4, 55.5, 43.9, 31.6. The

theoretical amount of water in -the product is 7.3 wt$.
Example 2

Adduct of salicylaldehyde and 3-dimethylaminopropylamine

A 100 mL two neck round bottom flask equipped with
amagnetic stir bar, addition funnel, and condenser is charged
with'15.0 g (0.123 mol) of salicylaldehyde. 3-
Dimethylaminopropylamine (12.55g, 0.123 mol) is placed in the
addition funnel. The amine is added dropwise while the reaction
mixture is stirred under nitrogen. After addition is complete,
a bright yvellow, clear oil is poured from the flask into a
bottle. 1Isolated yield = 26.9g with the following properties.
1H NMR (DMSO): 8.55 (singlet, 1H), 7.45 (doublet, 1H),
7.3{triplet, 1H), 6.9 (multiplet, 2H), 3.6 (triplet, 2H), 3.4
(broad singlet, ~3H), 2.25 (triplet, 2 H); 2.15 (singlet, 6H),
1.75 (multiplet, 2H). 13C NMR (DMSO-d6) 165.5, 160.6, 131.8,
131.2, 118.2, 118.0, 116.2, 56.2, 55.9, 44.8, 28.0. The

theoretical amount of water in the product is 8.0 wt%.
’ ~-26-



pol yol with an average hydroxyl nunber of 20 avail able

from The Dow Chem cal Conpany. VORANATE T- 80 is TD
W@W03063isgocyanat e avail abl e from The Dow Cheni BEl/US2004/043462

Conmpany. All foans are nade in the |aboratory by

prebl endi ng polyols, surfactants, crosslinkers,

cakahysd $ and water. This masterbatch is in the

machi ne tank of a high pressure machi ne (Krauss- Maf

fei or Cannon) with the isocyanate side filled with

Vadaueit eofT- EBOxy Tesineact amt iovded dpbudedricn 3a 40x40x10
5 egﬁéﬂﬂl%%g&(gbﬁ%gﬁg at 600C which is subsequently
- Cl nold is sprayed with a

rel ease agent. Curing at specific denolding tinmes is

assessed byananuald he@ﬁ@éﬂid‘%oﬁ:ﬂ@mpﬂ[és]@’é%hﬁ@&i R th
The m ni pum denpl ding tinme is, reached

for defec
m}‘}%?%aftl‘rﬁ?ﬁ SF%r%'sSulPéE%e]aéd@a%r Frad Jassdni gk radanter
Cabmﬂlﬁtte@lJtOUSI\F@LﬂJmZZ Aitrésen Ebukraperd athaggbfionsgh 444.0g

1o PURCH Mo UBsel IRRY DR LEP SRR, 1) SNEEREOELY oy of
apabpprielidghyée 3Grske At Baet rE o evhivt, f%@nmabb)veoft he
t ppePindthe HHgﬁ%nluﬁoﬁﬂb'éﬁ@@' (5dhtsi $n thamdet ¢r myed

visual ly. Reactivity B éBr ookfield Viscosi ty Test),
t BRPRrAUS dar PYRSEE S $OITbS: 21BothfmaEnbed et ygitrogen.

avec@nt crvvaeitf@g@qtaﬂel byawd ator22Crangh tdren bhl@@ﬂ%hdﬁng on
S then

ith 0.2
15 SHEE S0 EONCHCPALR ol T BONEN g TB-BCI AT re of
' 1adtroem whdcodinerdedi id ap ovebathnieelid atetddted After 1

umui fidld 9eh %én&J(érb%uP%tPé; r}&l%re%gea he, Gagec-of, e

ugltlve cat al y ese are ded at vari ous
r RERQIsian PRxEWee d@ntSFéFr%%IWr ahghho Pdives 238 hapyss the
usesktibnTet etieach tsaﬁpié@aéncﬁlaﬁadyyé@qgﬁm %ve%@a@l@;othat

o TR SRbS ASRRIAANS, 000 SoraUell 2y S50 OBL o war
(8H®rtﬁnrt¢|@dopyt1) airrnaddzbien Aftitﬁl@lrrcdmta/mmgclksz oAnd(1.49 mol)
o0 P NG 8, OTRL ol gy agogeiee <o
(thzg:lﬁféle}i O‘Fa@hlﬁeé‘YF%lP@éW@élreloger KWﬁopr%@iﬁr) addition
| 9% daz@)1t6 15 461 1283 M )edrS ol ac& b duretin®rom the flask
25 into a bottle. Isolated yield = 775.2g.with the following
properties. 1H NMR (DMSO): 8.7 (singlet, 1H), 7.85 (doublet,
1H), 7.4 (multiplet, 1H), 7.0 (multiplet, 2H), 5.2 (broad
singlet, OH), 4.0 (mulitiplet, polyeﬁher H's), 3.4 (broad

muliplet, polyetherl + amine derived H’'s), 2.25 (triplet, 2H),

30 2.1 (singlet, 6H), 1.7 (multiplet, 2H), 1.0 (broad singlet, CH3

from polyether). The ,theoretical amount of water in the product
is 3.4 wt%. The theoretical amount of dimethylamino groups in

the sample is 1.9 meq / g.
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addition funnel. The am ne is added dropw se while the
reaction mxture is stirred under nitrogen. After

w@dasoesmo i s conpl ete, a bright yellow, clear PCT/USH04/043462
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poured fromthe flask into a bottle. Isolated yield =
28xamfie Ypon standing, the product solidifies and has
th_f—I‘ITvvl ng propertl es. I'H NWR (DI\/ISO) 8. 55

( S\F D iz N8 ety '_i' = ‘Hotbbet |H)
73551](1&@@3;&0 ,—Lmidiazoﬂe 2 (singlet, I H, 6.9 (nmultiplet,

3H), 4.1 (triplet, 2H), 3.5 (trlplet, 2H), 3.3 (broad
singlet, ~3H , 2.1 (m 2 H); 13C NMR (DVSO - d6)

166. 4, 160. B, 10 3B netB2r@und IbtEpm1PBadk eqblfpd] with

1 4 4 T

ﬂlgclzan ]rf]a%v\gtég‘g‘gr ﬁ%@és u%i%a&jte% gnd gt)}% gl}?@{ eédé%?cler
Aggg@@cﬁﬁd §9|V@§@mgpdéﬁy§§og@njsource is charged w1th 450.3g
31 di gBtipil %gb%%&ﬁﬁﬂs@”bﬁem%ép(}e@hh Awolgﬂzeekgr QUL mol) of

bottomf]| as netic stir

ana
P SOL TRl S Sohdehodt HoLitRar buliPLh 5 0
(eeﬂﬁa’iouwlbheépls@umylaabd&tyd(w s Dimaiditlanol) .  The -
ninopr.opyl. 12. 559,.0 pla i n _t.he
SARPERAARY s EhRGdrth 2800t 2 BRG) chéh REBREH, 14 dilFogen.
r ¥acwiron mixrogen iaresciveied fawler takel ag@n? tAfieerending on

adei Loy, | STEQ“Q;%;%&%W@ bg i phde Yelbov, @rﬁﬁlc%imds}here of
A 1€

poured fromth lask I.nto a bottle. Isolated%lwg =
2BitoRpsH Rt ﬁ‘ébIF?i?qeé\Anlﬁga%r%‘delblatgsheW-l AgVRAP oprfter 2
8hbbrd sivt@l ehih | tdmpefadbré doyibiRtreakél , to/ 1300t T & &dhe

(beaeSiah RbbreLE s theg dovnt kiBES adtidl 30 fours, the
(seagten mGryurd . ifH sgoplled phret anZH:hzzed.S@ NMR ¢OMSQing that
dgil 1@513)%/' h%lgobgen Jc%lis%neésj- 'I%e ings]g’lsl]r%mgve&]ércgn the oil

e theoretical amunt of
mia%ﬁa E}fhi tfﬁétﬁ‘lid’EFtPé"t apsa@d g upRahpt et indaect8%o Py (1.51
gﬁ@ly d]ﬁS_Li H3Aamir$cﬁ3|ﬁo@yh&i1§ﬂlaédﬁl_ eandrie amlnedlg added dropwise
i met ani nopro am ne 1 neck raqun oftom
¢ P imsneh, WP eartrn ardRr P arer QReERIS™ arter
adagterqn dsdcgasletd etnadapies, cdraecdEd itsopauved Uimom the

”ﬂé&gq}m%oér BEcite Ch%%f&'télﬁgéﬂfﬁédf é% 7k 5&19?' PPN 10wing

groups) poXxy resin
sBrPRSAHlegehy §2, NlﬁthB[SOBg (%, 74z‘sgnale¢t‘rfvéﬂ>9 0- $oldoublet,

o%m etr apukyhghespheni, um acghate pf 80 Ha)i,n7net ban@fet., 1H),
T7.eO (multiplet, 3H), 5.2 (broad singlet, OH), 4.0 (mulitiplet,

polyether + amine derived H’s), 3.4 (broad muliplet, polyether +
amine derived H’'s), 2.05 (multiplet, 2H), 1.7, 1.0 (broad
singlet, CH3 from polyether). The theoretical amount of water
in the product is 3.3 wt%. The theorgtii:al amount of imidazole

groups in the sample is 1.81 meq/g.
Example 5

Adduct of DER 732, salicylaldehyde and 3-

dimethylaminopropylamine

The procedure of Example 3 is used where the reactor
is charged with 450.0 g (1.4 mol epoxy groups) of DER 732 (an
-28-



apparatus is evacuated to 20 nmHg and then vented to
nitrogen. Vacuum/ nitrogen are cycled for a total - of

w®2a05M0e384@ndi Nng on nitrogen. The apparatus i s PEF/1US2004/043462
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under a dynam' c atnosphere of nitrogen and subnerged

' Ql%hapdlc li%&tiléleé&;@t r&20 QG tn Aht &b 0}21{% ﬁfgferﬁatv\’éight

enperature is I ncreased to 15Q 0C and t reaction

rrPﬁt%ﬁf?e) i 4784719 el -dvBPLNi htsalifveprloehyisur gndihel o (3.17 g
I @aEiveON X b ®) | E &@ﬁﬁhb@tﬁljﬁo&pabuz&ﬁi doetWVR.  After a 20

vealln that _al] ep S sy . e flask is

‘E gt Pﬁ%looqe qéét% ffﬂ?‘iﬁdo% T an addition
fw@ﬁeétmm_annbngomfi@mlﬁg (ﬂ aﬁf@edoﬂy"opxhs'b over 1 hours.
(gfgglt Iydatq@lpﬁ) Qr%h Eenean Ui‘%nag] nglea%: %qL;dLegs poured from
dropwi se tirred, warmreacti on mxture over 1
hole . flﬁa]%ﬁnéddﬁtb@’ﬁlﬁs chipladed, vaebd ig6 O édg ]%4‘@@19 the

OEbli&ﬂﬁg,uEﬁepéf@mst heafil @sk iDMse) @ b@tilem!ﬁ@t atl@ﬂ 7.85

yield = with the follow ng ropertles..
(bREeyIets, 35 i o e Eipies g8 agubl Qe tiRyety, 4 5
(mhi:cbamlnﬁ.ﬂtlblr&t o) , (m,lbt(milﬁlt,lpiéi) ﬁal&e(théﬁalﬂi's), 3.4

t t he 4 .
CbPESE mtihiel: pbAchRer SR ELrR Al 57 2% Ymiprer,
(tZH) pl2tl (@Hpgletl Wi ngl et m@HﬂplitY ol ti.pl ébrOEm-I)Singlet,
ﬁl% (ﬁcﬁ@%oﬁ&@gﬁg) CIT'ﬁef El?éﬂr%‘%lll‘:gﬁ. h%ﬁc)unt Uﬁewater V\1'tn/the

eoretical anount wat er product 3.4
. PYP@IGhdSr ét P CWF® awﬂ‘aﬁt t%@@tﬁa&aﬁy%wrﬁo Oér éalﬂ%thwammo
t BeoSsHRe the dafbIeeqs/ 1082 mxryypl.e 4 Adduct of Epoxy
resin A, salicylal dehyde and 1- (3 am nopropyl
) Bl le A 1L two neck round bottom flask equi pped
nical stirrer, C aissen adapter, and gas
| Rh&LcadAPhRR §Q§‘n%%t1§€yié’ld/é}%@ﬂhﬁdn31 rogen source is
cnargeo W Th 4507 "3q (1.54 nol _epoxy groups) of Epoxy
ré&%&?ﬁﬂ%ﬂ@ﬂ%ﬂ mol ) of sali cal dehyde and 5
.89 (3.42 actlve of tetrabut hospha
acet at e (SQTW bhs r?pﬁ’é‘ifﬁaﬁ%ﬁg Ex?ﬂgf%p ¥8§ ﬁ? LY (Do .6
emo:ljaetmﬂcyt gr2Gpsimadig Daﬁd3$he|20v§nged16£h Snimnp b P et
ﬁ%ﬁﬂal@e VBOEL R Bs0YSIRM (0 3 hoI&eidl S1lbThol) o

on nitrogen. The apparatus is under a
dyﬁbm@taftl@é%a@@%f afiPEReRyen ARET subTRSUHEMR Fregprpicycle as

bﬁéf‘ ﬁ%{l@l@t 314@h@(5ppaf~§£1{% 1%53@@![:31,111&&? bathamic atmosphere
erature is_increased 1o fea
PR R PR SO PO O Ot BRERGGUPE. S1He Afcer 2

hours, the bath temperature is increased to 100°C and the

reaction mixture is stirred over night. After 20 hours, the
reaction mixture is sampled and analyzed by NMR revealing that
all epoxy had been consumed. The oil bath containing the
reaction mixture is cooled to 70°C and the flask is fitted with
an addition funnel containing 17.0g (166.4 mmol) of 3- )
(dimethylamino)propylamine. The amine is added dropwise to the
stirred, warm reaction mixture over 10 minutes. After addition
is complete, a viscous, yellow, clear o0il is poured from the
flask into a bottle while still warm. Isolated vield = 64 g
having the folloWing properties. 1H NMR (DMSO): 8.7 (singlet,
1H), 7.85 (doublet, 1H), 7.4 (multiplet, 1H), 7.1 (doublet 2H),
7.0 (multiplet, 2H), 6.85 (doublet, 2H), 5.5 (broad singlet,
‘OH), 4.1 (mulitiplet, polyether H’s), 3.5 (triplet, amine
-29-



reaction mxture is sanpled and anal yzed by NWR
revealing that all epoxy had been consuned. The fl ask

w0 g00smeasw@ed fromthe oil bath and fitted w t h BET/US2004/043462
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addi tion funnel containing 188.5g (1.51 nol) of 1-
(éemera)@r'ewli 4 nigdazal §indhe)amngs i seagded, dgppniose

to the stirred, warmreaction m xture over 30 m nutes.

M esRaleddi 6Hdn s/ cOWBEePEet artfdr ahg?® @T0aF singiet.
pﬁﬂélﬁderfoﬂom a@ﬁﬁéaamy) Nt Orige bmbbketlct@olaaioadtyoelvmter in

816. the foll ow ng_praoperti HNI\/R( )
athe iyl 12 4y #2085 (it e ofipat FIEE
|&ﬂmet7h}4a(nttnbtgpbtais, inHrhe dar®lesing? e42 nmedyg.7
(multiplet, 3H), 5.2 (broad singlet, OH), 4.0
(rmulitiplet, polyether + amne derived Hs), 3.4
(E?ﬂ@él_rﬂjl | pI et, polyether + amne derived H's), 2.05
daSI ngl et, CH3 from

i F HTRESF water in the
pdudemwhaﬁlﬁoﬁrwa%am"ihe theor et| cal anount of

i m dazol e groups in the sanple is 1.81 neq/ g l e
5 Adduct of TPER3Ppasatye W afganpte hnid ad ed 33.6g (187.5

dmn&ﬂ; had 3k BPRHSPY | ATDRR Zﬁ@ (&hoéﬁgﬂéi&e @wmmﬁ V\%J_'gﬁt of

sed where the reactor i s %ﬁ é
79e?p?0x332919 oBp&8of 5@?(1)73‘?’5 & éFY%M?hé’diel'ng @ﬂofymg
r 381, Winigh aani-epoxi d)emﬁq]U) vt erettrabuwwpmfspaaﬂium lattéte.

0{1.4 nol) of.salic I ehy 17
¢ FVEPgZ }[us l?)e‘"*: {fg ?a I p os%h%rﬁdl g:r}rl](%c‘é‘ta’m?%q to
Ahteroger20 Heowum e’amrt@ng@erarnm cy¢dad giqrl a3gopdl Joipf3 times

Send U Rhh%E c ADEH0) REQPYLMUARS $safdad HuRPW: S k
1 hours. After addition iis conplete, an oran ear

oP PP Er 8§ 7} 5rA%He 3PF 2RO SREE i it (0d- 1 %@%ﬂl g at
ybebd. = Af6Rr13Q thamiteg, thleefhadhowfem}gezmmﬁ%r tikesncdddsed to

bl
RPIRE) ond oSt 08 Blibt] ussER DB ol s
nhbmrsp,l ethe Oehotitr) mimbhieijd seppped yatchemakyzed by3 NiR
Pé&@f&lw 't%gtallp@ %,h@é corfé%n@ﬁ deﬁ!téf%qlkﬁoﬁ%h c%n%%mmg

tri SI ngl
1tbe (ltﬁac%aogu REFeire eﬁsc‘P?Jcﬁﬁ p6l yethead th?hélask 5 Fitted

th@@ﬂi %Iri Galianen nﬁur@lfel\/\@bﬁtfalﬂlnbh$9 po afUQBsi.8 PGl W% 3-
or eti g nt of i met hyl am n%d%[iogpopmse to the

e S gy o FaTge e

stirred, warm reactlon mlxture over 30 minutes. After addition

is complete, a viscous, red, clear syrup is poured from the
fiask into a bottle while still warm. Isolated yield = 68 g.
When cooled to ambient temperature the product is a clear, red
glass having the following propertiés. 1H NMR (DMSO): 8.7
(singlet, 1H), 7.85 (doublet, 1H), 7.4 (multiplet, 1H), 6.9
(broad multiplet 5H), 5.6 (broad singlet, OH), 3-4.3 (broad
mulitiplet), 2.25 (multiplet, 2H), 2.1 (broad singlet, 6H), 1.7
(multiplet, 2H). The theoretical amount of water in the
product is 4.41 wt%. The theoretical amount of dimethylamino

groups in the sample is 2.45 meq/g.
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Adduct of PER 383, salicyl al dehyde and 3-
di net hyl am nopropyl am ne To the apparatus of Exanple 3

WO g00adaisdo 30. 6g (169.6 mMmol epoxy groups) of DERI/B8RIN4/043462
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20.7 g (169.5 nmmol) of salicyl al dehyde, and 660.2 ng
(3892 active, 1.03 nmol) of tetrabutyl phosphoni um
afefgfe_'ﬁdter a vacuuni nitrogen cycle as per Exanple
3addydie cdpproey usedis Ref vawiiddm, aadgndiri ¢ at nosphere
o&lﬁégﬂgﬁgng&% rged in an oil bath held at 85C.

After—ZThours, tenperature is increased to

100 OC and i“l'?@ ﬂﬁf&%ﬁh?@ OF X 4ah®1653 Sid rfRd QMSfe rEdJ'%ﬁqe
After 20 hours, the reaction mxture is sanple

aPBIP3EALYSh S NV TERFe 201 AgT t AL -4 mme]p@apwaareg@w Le Epoxy
ceasiured. 15he @i l1daabhmaent ajmhl@.gllhﬂ’l,r%@ﬂt i1en Mg X(287€3 mg

is coole and . the fl fitted W

LACERG PonCrlinGl o RrAr T LoRoRgh o e A%kRrS - opyer an
( dvestighitamreac)iqr,ofyl. angneIOlTﬁemmniheaﬁ S-dddedthylamino) -

d i d 1
n{)?ﬁ%{} 1&% E.Qedrz:gm{ﬁs%novgs\@glgﬁ Enﬁﬂﬁ{:é&g \rﬁfsgew £a8VE on Qzas
y@PmIé)lﬁteol datight qrangslbeeit r @Ehetiﬁeoﬂ dsk obhpened. Isolated
ﬁié%dan/vldol egsmax}mgmeh@ féﬁf&mﬁh@dpybﬁéﬁcres64 ou hav N@mso) :

e 0 ow n ro rtre
(Braofmstefy OB hoTsindlet iy T nifelbl e, 1E) . 6.95
| K-Blouﬂleﬁt (daupl el Zﬂd)fpaa Sirgneltt, i pHEL ,4 2H)(mubiBiplet,
t

(ﬁ,g# t% ﬁHg) . 53 %t (h(gﬁgaﬁ P)S r}% eB Iflg_gem#fegi from vanilllin),
am ﬁequademuH@)et 3palydklkrid %amgnetc}erl\@dZE s), 2.25
(Rﬁfﬂh@e zﬁ') 2.1 <(s§h59£et ,s}ﬁH) 1. ~;t 7m1(1rei(l;££el e:ﬁm Zh!) 0

5 (br oad S|n | e bi sphenol A derived

tﬁ%?aé% isdapl o g SRR ST he p”r“ft?d&&eorethcele ‘Bmount. of
ww&&eﬂTﬂh theopfﬁduﬁﬁ 1anmuzﬁ vafy . dlmﬁér@ﬁéuﬂenmcglcnmhmmtnof

is 2.42 meq/ f DEN 438,
gflcé} adeﬁyd?“nﬁﬁ ég he gﬁgn%%opropﬁﬁé ‘ne To the
apparatus of Exanple 3 |s added 33.6g (187.5 mol
epexyligroups) of DEN 438 (an epoxide equi val ent wei ght
of 179.2), 22.9 g (187.5 mmol) of salicyl al dehyde, and
647.6 ng (382 1 ng actlve
t __00 LA & . \a _. X =
eﬂﬁ@u&bﬁdmﬁﬁoﬁfbgpmdmgnand then vented to nltrogen
Vacuum / nitrogen are cycled for a total of 3 tines

To an apparatus as per Example 3 is added 30.0 g

(127.7 mmol epoxy groups) of epoxidized soybean oil (Paraplex G-
62 from CP”Hall Co. with an epoxide equivalent weight of 235),
19.4 g (127.5 mmol) of ﬁanillin, and 491.2mg (289.8 mg active,
0.76 mﬁol) of tetrabutylphosphonium acetate. The apparatus is
evacuated to 20 mm Hg and then vented to nitrogen. This cycle
is repeated 4 times and the apparatus is left under a dynamic
atmosphere of nitrogen and submerged in an oil bath held at
150°C. After 30 minutes, the bath temperature is increased to
165°C and the reaction mixture stirred over night. After 14
hours, the reaction mixture is sampled and analyzed by NMR
revealing that all epoxy is consumed. The oil bath containing
the reaction mixture is cooled to 60°C and the flask fitted with

an addition funnel containing 13.0g (127.2 mmol) of 3~
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ending on nitrogen. The apparatus is left under a
dynam c at nosphere of nitrogen and subnerged in an oil

whadgok/obssh@l at 900C . After 30 m nutes, the batPCT/US2004/043462
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tenperature is increased to 1000C and the reaction

mﬁxﬁgt%ynémﬁwﬂr%gy@gﬁin@ ghithe éﬁliﬁé 1%0 gﬁaaasdnsgmse over 10

reaction mxture IS sa anal
reliatigsng PRERT dihe apdk lqms J@oﬁ%ﬁ%%te'mewam Bigqpus syrup
COOtEHHAIAG. t hesdieaehi 9DeTd X W7e 4l Swiol el E@lﬁ&@i@garadalysm.

the flask is fitted with, an itLon fun ont in

15 3R ( (bgs0Y: bt ) (BFRGEegi thjfzr ‘rﬁ“b‘;1 Ailged -0
Thlﬁn:cmﬂ mltSpmtdedHolr,oﬁmE Sébrtoadt Iaengletrr@et) V\Er:m4 6 (broad
r Xtur n S. t tl I

fitees ity roi Cins e R DR TR ME s L L o
theﬂfﬂl@élet» D a betile (fmﬂlltépé‘,ﬁtﬂ Q/\éfd\brpéél%ﬂréﬂet) The

Vigds-cri1681 gamoamee)fcwat&d P tﬁ@bbz%ﬁuctte'?[@eﬁ agting ot herne

product is_a clear, red glass having the follow ng
pFefrIatiesl wwoéoﬁ;ﬂs@th@mee.w@s 1PHyhe Faple is 2.03
(degblet.,, IH), 7.4 (multiplet, IH), 6.9 (broad
multiplet 5H), 5.6 (broad singlet, OH), 3- 4.3 (broad
mulitiplet) , 2.25 (multiplet, 2H), 2.1 (broad
SExapidtes 691) 111 a?ld( adl tiplet, 2H) . The theoretical

: i@ 1t'ﬂ%0’?19é is 4.41 wt% The

t heoreti cal am)unt of di net yI am no groups in the
sanple is 2.45 neq/ g. Exanpl e 8 Adduct of Epoxy resin A
,Ad@d 1 in, and 3- dineg lbiwcbam nopr opy lam ne The
procedure of anple 3 d where to the apparatus

i 8F %CFF&IEé( i3 (1011b18 et Sepoxy groups) of Epoxy

I ' eGRANAAE, T1504 g (101 21 mdot )ll©f vanillin, and 487 ng
(287.3 ng active, 0.76 mml) of tetrabutyl phosphoni um
acetate. After an overnight reaction, 10.3 g (101.2
nAnplsf 18 yefineetthel Addwe) of E?{éwjr%rﬁ ine i's dropw se
oy£i0 kdsMi-Batiesy Afber 1@dglidi on was conplete, a |ight
orange/ brown, clear oil is obtained. Isolated yield =
50.8g having the follow ng properties. IH NVR (DVMSO) :
8E£a1(p§|jmgnetusiﬂg) thé. 8dddst ngl ekampty ,3;7. 15 (doubl et

?O(fc%é {:c’gg%ig%de%’t 'srﬁ%%qlsggfoad_si nglet, OH), 4.0

ethe .8 (singlet, 3H OCH3
der|vedfromvan|III|n) 3.4 (broad nuliplet,
PRLyRIReA 2T ARd Ny siaau&gdoﬁﬁ%mpzezé (triplet, 2H),
2.1 smglet 6 (nultlplet 2H), 1.0

20000 cPs reache at 5 min 45 sec
These  data confirm that catalyst (c) catalyzes the polyol-
isocyanate reaction, hence is a gelling catalyst. This is

confirmed by comparative example 12C.

Comparative example 12C
Voranol NC 630+ 100 parts
Dabco 33 LV 0.26 parts
Voranate T-80 index 110 -

Full gelation (20,000 cPs) isreached at 5 minutes 40

seconds
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(broad singlet, CH3 from polyether) . The theoretical
anount of water in the product is 3.25 % . The

wo b@snesical anmount of di met hyl am no groups i nP€TES2004/043462

sanple is 1.8 neq/g. Exanple 9 Adduct of Epoxidized
SeyheaRsOi b, av@nid 1in, and 3- dinmethyl am nopr opyl

) atus as per Exanple 3 is added %8.0,
g (127.7 miieldsake GPIURY) FPeEPAH 268 BeyHEATIPFing 2
(IPafapireXstre Gadniam efuitda Gathwh thraa seperidie mix-head

equi.val ent i.ght. of 235), 19.4 g (127.5 mmol) of
\i’g]rﬁlil i, aﬁ%ﬁc‘gé)f efﬁﬂp](s%éig 8 ny active, 0.76 mvl) of
t et rabut yl phosphoni um acetate. The apparatus is
%@r‘%ﬁjﬂta%?d}lp 20 nm Hg and then vented to nitrogen.

i'S cycle’is repeated 4 tines and the apparatus is
| efecilipeNCabI/nani ¢ athbsphere of nitrogen and
sgibengedykD7@n oi | batigheld at 1500C . After 30
mnutes, the bath tenperature is increased to 1650C
aPfMHe Areaction mixturedstirred over night. After 14
hoaasst thempeacii on mxtge is sanpl ed and anal yzed by
%reveal ing that all fgxy is consunmed. The oil bath
cOntsi ni ng the reaction"mxture is cooled to 600C and
theoX | ask fitted with ab.addition funnel containing
%lﬁak% OE2Zqggmmol ) of 3y (gli methyl ami no) propyl am ne.

e am ne 1s added dropw se over 10 minutes. After the
aderiatade Ts8Bonpl ete, a AT HO8chbuO%yrup is obtai ne.
| solated yield = 57.49g with the follow ng analysis. IH
NVR (DNSO) ;. 8.2 (singlet, 7. (mul tiplet, LH),
0P8 Brogd SRt i plet, 2H) ,ﬁ’%%l@eigad Si n%ﬁ%lL”e#
3.2- Actedibrdad fwlitiplet) , 2.26 (nultiplet, 2H),
2.1 (sikpgl , 1.7 . (multiptet, 2H), 0- 1.6
(mul ti %%‘gts%%eoﬁg) (broad singl etzé.;fThe theoél(,eti cal
anount Rbse \igimer (Bh the product +313.65 w3 The
t heor et} &alri@RDEBhs Ofy dikgehBy! amk®o groupsain the
sample is 2.03 neq / g . Exanples 10, 11 and 12
Reactivity data with BVT tests Adduct 3 parts SPECFLEX
No 6868 KAmp adémso \MIRANATRe 7 '80mohdex dekdiExadPl4e KOm3.

uﬁ%éﬁbfé%el%dgﬂgtléﬂéhg%agﬁgéad%oﬁ, stable foams are obtained
when catalyst (c) is combined with a polyol having catalytic
activity (polyol A) and conventional polyols. No other
catalysts are used with examples 13 and 14. No amine odors are
detected at demold.

Examples 15, 16

For example 15, the Adduct of Example 4 is used in
place of the Adduct of Example 3, with the formulation of ‘
Examples 13/14; index 100: Reactivity measured: Cream Time 5 s;
Gel Time 70 s; Rise Time 157 s. A good foam is obtained with a

free Rise Density of 28.5 kg/m3.
For example 16, the Adduct of Example 5 is used in

place of the Adduct of Example 3, with the formulation of

examples 13/14. 1Index 100: Reactivity measured: Cream Time 4
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2200 cPs reached after 10 mn. Exanple 11; using the
Adduct of Exanple 3 ; 20000 cPs reached at 5 mn 20
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reached at 5 mn 45 sec. These data confirmthat

cat abystrige) 5§aé aIM%%STms P ¥ol i aogyaHBm @@%wﬁma with
hence is a gelling catalyst. This is confirned by

canpeatiiré BRafhhe zfz@/%ﬂpar ative exanple 12C

Voranol NC 630 100 parts Dabco 33 LV 0.26 parts

Var 8 x 110 Full gelation (20,000 cPs)

8 i 1704 llic utes 40 secondsExanples 13 and 14
Dﬂmm &epbantrry dXgePFHents Capecperddrifed using a

hi gh pressure machi ne equi pped with a Krauss -Maf fei

m x -head with the adduct of. exa . Farnul atia ,
Spee fireone. 1638he gdsugheef |Fseme ngﬁ)ol%olsﬁ& VB a’ﬁ 5f8"11°Wlng
Adeltitilexanpl e 3 1.5 Water . 3.6 DEOA 0 .7 Dabco

DC-5169 0.6 Voranate T- 80 index 100 105 Free rise

foam Exanpl e 13 Exanple 14 Creamtinme (s) 4 4 Gel tine
(ByrmBila@80oRi se time (s) 131 133 Free rise density

(kg/ m8) 28 NA Mol ded foam denolding tinme 4', nol ded
density 38.4 kg/nB8 . Exanples 13 and 14 showthat
gBetyoktGabl e foans are obtai ned2fhén catalyst (c) is

cepbifned: wicthoa polysal having catabytic activity
(Bgi%oll BA) and conventi onal p%I6ygI s . No other

Adduct example 3 1.5
Water 3.9
DEOA 1.4
Niax Y-10184 1.2
VORANATE T-80 index 105

Size: 600 grams in 5 gallon bucket. Reactivity measured: Cream
Time 5 g; Rise Time 84 s. Good foam obtained with free Rise
Density 28.8 kg/m3

For Example 18 the adduct of Example 5 is used with the

formulation of Example 17.

Size: 600 grams in 5 gallon bucket. Reactivity measured: Cream
Time 5 g; Rise Time 83 s. Good foam obtained with free Rise

Density 28.4 kg/m3

Example 19
The adduct of Example 3 is blended with polyol B and

C at various levels and an aging study is carried out by
measuring reactivity through the BVT test and by visual
inspection to record any sign of phase separation. After 13
weeks at 60°C no loss of reactivity nor sign of phase separation

is observed with the following blend:
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catal ysts are used with exanples 13 and 14 . No am ne
odors are detected at denold. Exanples 15, 16 For

wez@spbms4d5, the Adduct of Exanple 4 is used i PCPUSZNG4/043462
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of the Adduct of Exanple 3 , with the fornul ati on of
Exanpl egﬁdagég%xdn{ﬂgxﬂoo Reagkt¥i by wEasured: Cream
Time 5 gyl Tine 70 S; Rige Tinme 157 s . A good
foamlsP@@g,gjLn@d with a free7Ri se Density of 28.5
kg/m8 . For exanple 16, the Adduct of Exanple 5 is
useghdle plbace of the Adduct of Exanple 3 , with the
formulati on of exanples 13/14. Index 100: Reactivity
measur ed: ChepoiyBilTbldsd GelprEppeed8iigh Rheefdl imving6
f htained with a free Rise Density
2%0%9S%qgn§gn%p%%§&17 and 18 Foam ng tests are done
using a Cannon machine For Exanple 17 the adduct of
Exanpl e%fh_éculﬁ@_(%jzn th@gfgpl | ow ng fornul ation.
For mul at| on Pol 4 Specflex NC- 700 Pol yol 37.5
Pol yolSugcE6S% %é*le&t exa fple 3 1.5 vater 3..9 DEQA 1.4
Ni ax \13013161814 1.2 VORANRJE T- 80 index 105 Size: 600
grans j gal | on bucke Reactivity neasured: Cream
Ti me 5%@1 ﬁlg}é 4 lé84 é > Good foam obtained with free
Rise Densirty 28.8 kg/ n83Feor Exanple 18 the adduct of
Exanplgqa is used with phe formul ation of Exanple 17.
Si ze: 600 granms in 5 gall on bucket. Reactivity
nmeasurRPcoCPeard @i me 5 $:6Rise Time 83 s . Good foam
obtained with free R se Den3|ty 28. 4 kg/ nB Exanple 19

The adduct OII Ex.ba..l.rg]?’lldel OSaI[lbelderV]\Tg.gg ’\\%rana%o' ).f'ogo USalrlll% a

Krauss-Maffei mix-head at various days:

Day 1 Day 4
Cream time (s) ' 5 ‘ 5
Gel time (8) 69 70
Rise time (s) 141 143
Free Rise density (kg/m3) 30 29

These aging data show that the poiYol blend
containing water and imine based catalyst (c¢) is stable over
.

several days.

Example 21

Adduct of DER 732, salicylaldehyde, 1-(3-aminopropyl)imidazole,

and 3-dimethylaminopropylamine

The procedure of Example 3 is followed where the
apparatus is charged with 475.0g (1.498 mol epoxy groups) of
DER 732, 173.8 g (1.424 mol) of salicylaldehyde, and 5.8g (3.42
g active, 9.0 mmol) of tetrabutylphosphonium acetate. The
reaction is allowed to proceed for 16 hours after which time
72.7g (0.712 mol) of 3-(dimethylamino)propylamine and 89.1g

(0.712 mol) of 1-(3-aminopropyl)imidazole is added dropwise via
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C at various levels and an aging study is carried out
by nmeasuring reactivity through the BVT test and by
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separation. After 13 weeks at 600C no | oss of

r MG Yn N 19N Bfc PhASR 36PAE@Ld AopHiobses el
m%?ﬁ%#ﬁgﬁ%gl 5%?% .bleﬁd:Adduct exanpleog%%g arts.hy. ,
wet gredPolpel BRasE 1PB| HHFUES PVEX ahpt R 20, Afg%lr ysjdition 1s
bk SRt htét%épaﬁfftf&;bﬁ\g gge&?gaifgogbowj]?’lﬁ@irféﬂmosbbim&yield =
wel : ecfl ec - . cflex NC- 700 30 Pol.yol

N Yt TR SRR 1651 BT PESVRCREOR 609 TR ThE 315
5469, 0 1heThhsobdtaind li smboatred wothl owiamatfendti@mlity in

usi ng_a Krauss. -Vaf fei mx .-shea i S .
PGP ol 1o g /B g Sl U GHE R e i amino
t gneurss pn@4 inld8zPAreegrimwe. density (kg/ nB) 30 29 These
agi ng data show t hat the pol yol blend containing water

and i mne based catalyst (c) is stable over severa

dB¥ampleEanpl e 21 Adduct of PER 732, salicyl al dehyde,
1- (3-am nopropyl) imdazole, and

3-di met hyl am nopr opyl am ne .The.procedur e_of I

'S fol | oned" GBS tlﬁeg%%a“fl}?‘usl'%sp%%f’r é%é’dwx?ml? zf‘fg."%‘&“‘:t of
(AxAQ8 amoll epixy Groupsyiof DERCEEAItURE @LgELdmufies 14 and
nPé) of salicylaldehyde, and 5 .8g (3.42 g active, 9.0

nmol ) of tetrabutyl phosphoni um acetate. The reaction

is allowed to proceed for 16 hours after which tine
Cream time (s) 4

Gel time (s) 69
Rise time (s) 129

This formulation is used to mold foam parts at molded
densities of 38 kg/m3 with good curing at 4 minutes demolding
time.

Example 23

.Adduct of Epoxy resin A, salicylaldehyde, bis-phenol A and 3-

dimethylaminopropylamine

A 1 L neck roﬁnd bottom flask equipped with
mechanical stirrer, Claissen adapter, and gas inlet adapter
connected to vacuum/nitrogen source is charged with 500.0 g
(1.69 mol epoxy groups) of Epoxy resin A, 103. g (0.845 mol) of
salicylaldehyde, 96.45 g (0.4435 mol) of bisphenol A, and 6.5 g '
of tetrabutylphosphonium acetate (59 % in methanol). The .
apparatus is evacuated to 20 mm Hg and then vented to nitrogen.
Vacuum/nitrogen are éycled for a total of 5 times ending on

nitrogen. The apparatus is left under a dynamic atmosphere of
nitrogen and submerged in an oil bath held at 120° C. After 1

hour, the bath temperature is increased to 150°C and the
reaction mixture is stirred over night. After 20 hours, the

reaction mixture is sampled and analyzed by NMR revealing that
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72.79 (0.712 nol) of 3- (dinethylam no) propylam ne
and 89.1g (0.712 nol) of 1- (3- am nopropyl) im dazole

WO 20080i638d0 dr opwi se vi aan addition funnel . ThePEMURIDO4/643462
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added dropwi se to the stirred, warmreaction m xture

O%fl dodIQUE 5 A4 &ineRdirhb OFY 4 S GAMPLAYFaq BR-AN BRE%11 bath
ear oil i1s obtained. I|solated yield = 805. 9

| m@@r@tt}t@&i wARD AR a@ﬁlﬁéf’%rf‘fq%letlhéoﬁ\‘%tﬁé’tg 8§ - % &% %%mol)

- off hﬁ” @dl&féﬁ:ﬁifl@lﬁincﬁ)lﬂbbﬁ&l&ﬁlﬂé;t abgagmm:&ué llilrgcag@mldﬁqpmse to
|n t e sa e is 1.75 neq / i_vi ded _egua ween

HeCTH R oG SESE A28 70T U™ XAy Mg tion
FmanmmmpMeiedonhevwndmgk,.Slgﬁmtailbysmgwgﬁﬂd.d&oadd@@tfkﬂSk into

@ugl %gbggﬁ%95%%h3t|0ﬂﬂgqg condi ti ons of

es 14 eamti.nme (g) 4 Cel tinme (s) 69

Rlse time (s) 129 This fornmulation is used to nold

f pampad tos, at nol ded densities of 38 kg/nB with good
curtng at 4 m nutes denol ding tinme. Exanple 23 Adduct
of Epoxy resin A, sallcylaldehyde bIS phenol A and

.fgaaﬁmgﬂﬂhggggoﬂiagFgﬁﬁﬁgn|cal stlrrer c alsseﬁ
adapt er gas 1 nlet adapter connected to

vacuum ni trogen source is charged with 500.0 g (1.69
mol epoxy gFbapsyoasiduEposy ExegipdeA23 i9Foldopedgysing 444 g
Rk ) 5 Ghols &lgosy| @f&eﬂ)y@e, ?&qﬂ&e@lhOAMﬁ@ Wl (0f5 mol) of

gléé 32$e Oal(lgéh&/dand %&igo ra%u¥}éfr¥?5§)h%nlg1w acetate (59

e%aﬁeﬁghniﬂmomaahannﬂﬂg aadteheweaninbedovarnng&mogenl50°C a

V%C%&qu“ tf’ ggeg %r(eo %%CJHSEI) fc?f ﬁd&fﬂgé#ygm g'rgﬁyc‘lamlne and

|n on nitr aratus 1Is

| d§ﬁaﬁ1% %ﬁ|§8§pﬁ@¥b HF 3m?fr ond 8§ &OPM1%W%Qﬁ|lS

batfiehheld thle T28ctEntsAf t Esollatesu Iy,lellﬁe= ber2h 9 g
tenperature is increased to 15CDC and the reaction
m xture is stirred_over After 20 hours

reaction m RFGFe ?@?qgéﬁﬁFE% %ﬁufhﬁnéFyﬁ%ﬁfQ9yW&&%abe apparent

reweah¢§g)éHhau&ﬂhuepﬂxyars foms emedns Iderddiaskof sthis -

[ epyep IIAML Be GLlodiabhopnthd L edcvbd hidkaBddh dkin. 1

f GRnel —€ontal nrn O 4 :
is intended that the spec1f1catlon and examples be considered as
exemplary only, with the true scope and spirit of the invention

being indicated by the following claims.
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of 3- (dinethylam no) propylamne. The am ne is added
dropwi se to the stirred, warmreaction m xture over 1
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oil is poured fromthe flask into a bottle. Isolated
yield = 780.4 g . Exanple 24 Adduct of EPOXV resin A,

3 ]g"’f di am no-N -net hyl -di proPylam ne , and

e hyI am nopropyl am ne , The procedure of Exanple

23 is foll owed Ausiahgldeld gpmpdshthoh vépoeyngtioepateflyst has

PO, %Sbﬂ Aimuée8§1ﬁk?g§] r%h%‘a' 1eQf: sald ‘E¥%§9§i§mégﬁne

tetrabuty oni um acet at e
ViR gty iwheﬁ@wamtﬂ )Lmln%fhérk%g@aéﬁl et avednbyhthqtreaction

150G Gbﬁﬁf&éﬁﬂ%f(1§ 8 &onlfduha AR InPfat least one aldehyde
3-di rreth | am nopropyl am ne and 54,5 J&O 375 ii})
B3 ett‘}’PSni“ﬂbe apeh i‘]ﬂﬂr}ﬂ%rct?ﬁ?lo&ﬂﬁin]%é“i YadbielrdT ORE pPrimary

rmametysmmeed yhel @bﬂcﬁ%r@ gnideroienpoils merdsenaf on the
the inv nt|o be appar hose s e

e O copafPBRARIE T LEL)IE Bkt e or
pfia)ctain@e (@ﬁ-) the i nvention d| scl osed her e| n it is

i nt ended that the specification and exanpl es be

consi dered a% exBipI@RFLEAEYOL iilPH™ heWRIHRITS EBHCFHRPUnd

Spavirdg of kkbénéd rvteat enydeintd cipdicatied: byntitns a tertiary
foIJovving glaims.CIairrB: 1 . A catalyst conposition
fisYtat al yst has at |east one inine |inkage

and at |east;on gTﬁf rcta.tgf&sgnéin 1R ket Vi RIi8l Bt heompound

i mne |inkage i tal ned reaction mxture

Cleapi1% |angrfmé)rsa a@f@ﬁﬁola%ewa\ﬁuﬁﬁhaﬂf tEESEngne e déRyyeamnine
Ohok&tyone noiety and (ii) a conpound having at |east

one primary amne noiety wherein the tertiary an ne

rml ety is pr@serrrh@rcattlaéysbnqa’bmidumf1(w1)eretlhnethenmt¢

?él]lés)engg%lo%( f‘?mﬁg%@é fadd Jrrapds (1ﬁfd)epe§dent-li a Cl-

st o rein the COI’TpOUﬂ avi n

k%%%rﬁélhﬁltlépﬁ%ﬁeuﬁéP@%‘Sle@@héFn%%toaf ﬂ%aﬁclf-%@ tGlépvy, @
a@&fcﬂﬁidmh%t:&roc%/cll-EhSrC@fcﬁﬁakib ebmfd@ia® Lowbeleidy heo 20

SHO A€ & 0 (1 appe TR R Bt GHRcbThE CHPLRy i1

Gl;muntllrwhebmamrtﬂmg Eetom isgoms in the ring.

5.. The catalyst of Claim 1 wherein the aldehyde is
Arepresented by R-C(0)-H, wherein R is a Cl-C20 substituted or
unsubstituted linear or branched alkyl, a cyclic, heterocyclic

or aromatic compounds containing 4 to 20 atoms.

6. The catalyst of Claim 1 wherein the compound
having both primary and tertiary amine moities is represented

by the formula:

N - R® - N(R®’), where R® is an aliphatic or cyclic
chain having 1 to 20 carbon atoms and R’ is a Cl to C3 alkyl
group.

7. The catalyst of Claim 1 wherein the cbmpound
having both primary and tertia;y amine moieties is 3-
(dimethylamino) -propylamine, l—(3—aminopropyl)—imidazole, 1-(3-
aminopropyl) -2-methylimidazole, N,N-dimethyldipropylenetriamine,
N,N-dimethylethylene diamine, N,N-diethylethylene diamine, N,N-
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represented by RRC(O-RlL where R and Rl are
i ndependently a O - C20 substituted or unsubstituted
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aromati ¢ conmpounds containing 4 to 20 atons or R and

Ralsﬁ@ymﬂmeh@ &ashinet her @&&gﬂ%ilné; I&o%&ﬁ%&ﬁée 3-

cont ai ni_ng to 20 atons in ri ng . cat al yst
oﬁd@‘é?%aiﬂl%ﬁér%??mfll‘?é“&?de%ﬂl'@'l st%ﬁ?l%%%mléél y
Rpgbgﬂndﬂham\égefaearﬁhrB—ISSdaeﬁlyﬁ%n%FEﬁtaﬂéﬂ @«im@thyl- (N -
unsubstituted.linear or nec a

R R e A T TS
atoimsoqinutiédat al 4R -ehigbeihgll mahphel imd,hd-¢dnpound

h At |
BRI R Ao R (S g -
i @mwpahqiﬂl?a(ﬂpzr@?ol@y cPremépepyriifapeng2-1( aﬂt@nzmeéh%myrldme ,
aboNBn ARG 1) SyAi ddind, 04 CEmBhdOtrigh AEP 3- ahnw@mdme, 3-

cat alyst of Claim1 whereipn the conmpound havi ng_ bot h

Ptk Y BYTTHAR  ali ABL AR EPVdsPyErgtidine
(dmﬂmﬂsmdoaﬂhas) -Praafiylogprb@inds, @3aathawpriagyihe; 4-
| m dazol e am._no net h d zoI e N
iR L S U R S e HERE W YA
daammlmllma: el ﬁyldemhyhjelrélmqomﬂﬁeetmamme and 3,3'-

Nd%% W—ﬁ%@ﬂ/fnﬁﬁloﬁﬁaﬁlng’ N met ¥l 1,3~propyldiamine

(di et hyl am no) - propyl am ne,  3- ylam fo
) - pr opyl am ng, Nrhdl caa;aa-ytset bﬂTT@IahLyd 1- obta’&med by the

propanedi ane ' ni nopen

PR Bl st appstt MRS 42FL one rertiary
( 3mame reopr epylepitpemer phdehdie axi kogonaueiietvngyoup with a

( I am nopr opyl

go phol i ngﬂ:&ﬂ’i’{rﬁ‘% #gtgrﬁ?/éyagﬁnf phenyl enedi am ne ,

- am no- 1-get hyhpydazaher 8f @HlﬁpByWhéH?é}.ﬁl t#e compound

m %gg;ﬂ%y%%ﬁérl ;] Ugm'tﬁstﬁléﬁglaﬁn@.%teh %g r%?glﬁrgteﬁ%njesented by

pyhedfcn&qulu- (B NOR-OH9) ~Pyshraaieidi Rei2-a C1-C20 substituted or
aﬂhé‘%’é&@ult@ﬁslnﬁjéa"?:moﬁ.loﬂi‘éﬂ&ﬁé&e%lkyf a&”d}%ﬁXE n?égéél%cycllc

- am nop yr| m di ne , am nopyra2| ne, - 2
tPFa%JFC?thérTFWUéﬂJ—M"?@I pﬁggalmq.nq\|4 to 20 atoms, R* is a Cl-Cé6

‘ d&ﬂﬁéi!b"dil Biapyh&neliki-anhne @nds3a 1 tdi and np:ﬂ\éarﬁbbyl

dhg 4 @? N- net E’%g - 1, 3- &&Epgl di am ne Hfteﬁ , 6t
F ST it TEOBRE fett By T Ao RopE BaEVEng 6 to
oR0a surpditnded onttdi aiknjeast |lersteontaterariary or R® is a
cyclic or bicyclic moiety having 5 to 20 atoms wherein at least
one nitrogen is included in the ring structure; or R® and R may
be bound to each other to form a ring structure having 5 to 20

atoms.

10. The catalyst of Claim 2 wherein the compound \
containing aldehyde and a tertiary amine moieties is
represented by the formula (R?*),N-R®*-C(0O)H where R? is a C1-Cé
linear or branched alkyl and R® is a Cl to Cl12 linear or
branched alkyl; an aromatic or alkyl aromatic moiety having 6 to
20, substituted with at least one tertiary amine; or R?® is a
cyclic or bicyclic moiety having 5 to 20 atoms wherein at least

one nitrogen is included in the ring structure; or R® and R are
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am ne and at | east one al dehyde or ketone npiety group
Wi th a conpound containing a primary anmne . 9. The
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ketone and tertiary amne noieties is represented by

t BELhOTBIACHRRIZN: B3, £6rh Q) - RitherelfrR-d $i3i16d- §20

substituted or unsubstituted |inear or branched aIkyI
a2E9®®ic, heterocyclic or aronatlc conpounds
| i near

containing 4.to ato

branched al kyt aﬁg qgwftCPf % IWﬂgﬁ?l?wthe compound
b cancéiadi ral hybrimaxyam@naE|tsdw Naldi yk tlay biedriopyfrenetyiamine,
havin 20, ti a ter _
Db hntifo2l mé&‘r@? JdigE6ey 0131& ﬁcgﬁng%r%%gl LRL ﬁé\%{ﬁ
@tam@ka@}we\/\m@é dafneltéal;@mmvé mppyb@ma S i ncI uded

in the ring_structure; may be. boun

each other t6- foFﬁ?a??FQﬁ¥S§tPEc?%ﬁ%?'HaWPﬁ6h5“i5h§OreaCtlon
abossBuct F thbescadalopambrosidg;ai m 2 wherein the

conpou contalnlng d tertiary am.n

noi et i |sIFg%P5§en e%‘ %'%ﬁ%pgornuon Fﬁ5¥ %ffEfFPne

warrEY F@megyawtllh GBLii e apmmurb% anvhetnindkyn gnoxR3rgastive
mQhetE;Q &l ahl 88@En e %&aﬁ&m dlofyly &y aromatic or

kyl "aromatic nmoiety having 6 to 20, substituted wth
at | eadP) IMEINGr tharyredite Of BFeR3(§)s wathye | §EpgHnd
bicepeitinidbet yeday ioh@ DrifaP aafiaabailieiilRadt bf@dertiary
one n|tr§%§n is included in the ring structure; or R3

tnd to each other to forma ring structure

haV| ng 5 to;30 af%atai%st e aatal ystapf-Ghat i lepoxm

wherein the co contal ning a rlnaﬁ% amne 1s N
- HPABEHNA éﬁ%%}éy}%ﬁé‘{ .a'lsﬁlpwe anige. gFaHh eINCAEPRRYLic acid.

-dlpropyla anol a ne and
S R kA i d TR oY o N DY el ARG TS £ liSbuuna
ChthmQ.aﬁwa&ﬁehyddImaleeacam@naqaeodumﬁeoﬁeadMavstmgmety is a C3

C‘B[}p&@'a{l@iphéﬂc,a a[I‘o’ﬁx*a‘&E@ &? ;ﬁd %a?oﬁQ@@%%p%gH&%f‘iainng

| east one epoxy noi et g oun
céﬁt—”ﬁqﬂmﬁﬁg cCeRtabviiy reBetrvea sl ewytlan*éﬁ%@r@rfaéwéeerbrthe

k@bﬂﬁ&lﬂﬁ) Ih@wn@ra:h -aldlhy8t xarng dodeige thcétyoﬁ:oﬁt@ﬂls( %) ring
aﬁargékq&%gggﬂsn%}éghy nln ty 1se%%£dgg f%gcnﬁ to the ring
and the epoxide reactlve m01ety is bonded directly to the ring

or bonded to the ring via a C3 to C6 linear or branched alkyl.

15. The catalyst of Claim 14 wherein the compound
having an epoxide reactivé moiety and an aldehyde moiety is
salicylaldehyde, vanillin, 5-(hydroxymethyl)-furfural, 3-
hydroxybenzaldehyde, 4-hydroxybenzaldehyde,
dihydroxybenzaldehydes, trihydroxybenzaldehydes, 2-
carboxybenzaldehyde, 3-carboxybenzaldehyde or a mixture thereof.

16. The catalyst of Claim 12 wherein the compound
having a ketone and an epoxide functional moiety is a C3 to C30
aliphatic, aromatic or polyvaromatic compound or a ring structure
containing a heteroatom with the proviso when the compound
having a ketone and epoxide moieties contains a ring structure,
the epoxide reactive moiety is bonded directly to the ring or

bonded via a Cl to C6 linear or branded alkyl.
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amne noiety. 13 . The catalyst of Caim 12 wherein
the epoxy reactive noiety is an alcohol, amne, thio
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wherein the conpound having an al dehyde noiety and an

epoxi de reagyi ve rhgi QQﬁaly%@o@Ci&nC%% kP itthe compound
aronat| Cc Qr p0| yaronat| G _conp ound rnn StrUCt ure

c BRVAR| g SEOREt BRSO ARFR i th@tw&ne#awsbs 'en t he

C eiypeuRh desiohgnaiie ai@etmydeozamth eﬁ:@@lﬁl i heﬁ@n@plae't-y

C alnsarl stru ure al de

N GE T PR e Ay o P Re Mo i et -2-
nﬁmeayoms,bbh@édomyféxmﬁt%thZf@&nhawngeor4bonded to the

?aréﬁqf\/ %Phgn@e liNedh, %{ ngofri‘é kyl enz%g _,The

arm 14 ereln npound havi an
e@@ﬁréﬁﬁﬁhﬁﬂyﬂkﬁéaﬁ%deﬁ?@taﬁén%#ﬂQﬂedeﬁydém¥nﬂ%ﬂéﬁopéen0ner 4~

S&hhﬁ&é@étﬁﬁﬁéﬁ@neV%ﬂﬂdb%nzgphéM OXYRBREYIDenzoic acid, 2-
fur ydr pxybenz al
B BRI Hars (. SamAG T HSREaF dehy des

tr|hydroxybeazaldhbyd@ﬁaljét odr boeybanz wakdely dte dompound
d re .t hereof

o QPP e 3 O A BB R e e arenity b the

kéb@m@lénd an epoxide functional noiety is a C3 to C30

al i phatic, aromatic or pol yaromati c conpound or a ring

structure containing a heteroatomw th the proviso

when t he conmpound havi ng ket one and epoxi de nvi eties

contains a ring structure, the epoxide reacti ve noiety

i s bonded directly tam r oplegévia a d to

Cb |inear or branded al fhe catal yst of Caim

13 wherein hﬁgr&ﬂg%‘“ﬂ% %ﬁ)étﬁgu@ ro %sﬁggtﬁﬁgr?%ddgromatic,
functionality IS oxyace enone
' aﬁyﬁlﬂ@;@}i?acétfébﬁ@lcﬂdﬁ@tl%or h@ﬁﬁ;p@yyée@tmm@n@ n has an

32868hyd valuePbOPERR 1 4ohydroxy - 3-nethyl - 2-
but anone, 4-hydroxy-4-nethyl -2 -pentanone, 4'-
hydroxyvalenephemhaecatamyyydbﬁmyaﬁetaphahewmnn.bansyép-(a)

thgyﬁgépﬁggh%ﬁ¥kﬁé§(gaitﬁﬁﬁgté) ?g reé%l blS phenol A,

-am noacet opne eno
abii ApkRIZo Phenorevolak zedvyl beﬂtiwﬂ@na@r@nlr@, 3,3’ -diamino-N-

bﬁl@%ﬁ}}‘ihﬁ%‘%kégl&ﬁir% orreéo%i(ﬂd&r € aﬁﬁﬁi@oicz.dls sucdMic acid,

cat al yst of alm 12 wher ei n he co oun cont ai ni ng
R SR U et e LR R F@ﬁ?gg‘éli‘ﬁ]e"rf B¢ ifhercitiic acid,

f onul @mbination thereof.

20. The catalyst of Claim 12 wherein in step (b)
the compound containing a primary amine and a tertiary amine

moieties contains two or more primary amines.

21. The catalyst of Claim 1 formed by the reaction
of .an amine terminated polyol with a compound containing a

tertiary amine moiety and an aldehyde or ketone moiety.

22. The catalyst of Claim 12 wherein 1 to 50
percent of the epoxy moieties present in step (a) are reacted
with a compound containing an epoxy reactive group and a

tertiary amine moieties.

23. The catalyst of Claim 1 which is the reaction

product of an isocyanate with a compound having at least one
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On- R4 wherein R4 is substituted or unsubstituted
aromatic, aliphatic, cycloaliphatic or heterocyclic
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The catal yst of Claim12 wherein in step (a) the

MLXESESL Todr taﬁgﬁecx%ht&ynana phenalse 6r8SPlaetRiae BNl one
A,  bisphenol F , a novolak polyol, ethylenedian ne,

3m3ietyyi ani no - Nnet hyl -di pr opyl ani ne, resor ci nol ,

adi pi ¢ acid,,  suc |n| cid opht h

acid, ter epﬁ#hal cP f Y, A Palg%: Hcl ,Ong?la 50 nlf}ta9 -gnte 9
t hereeot by 28ighEhet caalpahy@{ coficoghdian hPenghef e?qiyphs deeipg a
(p)ndthengiarposing €ord ahdiaNgyd@ i MuhpeABENErando &o 800 and

t %IE(;H{ %ry t%n‘g&_er%qu!e% I ?;S%%@%\ﬂ}stasc&r\%s?tflogo{él?%rgﬁh rglreycatalyst

r B%t%ﬁtoﬁea(ﬂt on 15.‘?1?‘?1&1{”&'9&1 it &g J[fé‘is§7o‘?ne\/\/|t?‘ﬁtl§ry ainine group.
conpound cof@bai niThg wolyexlt pamyomhm pbi etyimard aherein the

EQ%E Y&k ﬁ&o{gﬁ %Sg:y‘égﬁ h E@e?é‘z}@'ﬁﬁro&h%&hﬂ@r of

ereln ent of the epoxy noieties
pFegemo ite é@@p (a) are react ed with a conpound
contai ning an epoxy reactive rou and ertiar ,
am ne noi et ?gs Eé POLOd COTEP lo(‘i’f °§ %i{?ﬁnl %X’E‘ﬁr?%n the
t betaBaat icohppsdeimt iaf aaaaftasl@tsytanﬁt enyMdrie @fcobgpimid to 23.
havi ng at | east oneal cohol or am ne noiety and at
| east one aPdehydepoecesst gre Hiw ampdugiion gfplay polyurethane

CRPpaStt 'b%nrQQBE%rD'd?igafﬁ%&% st 0 50 percent by
wei ght of a pol yol conmpound or bl end of polyols having

a functi onal(al yatofleastoofe adxthamibyds Dyxydoyunbes with
from20 to 800 and from 0.1 to 50 percent of a
cat al yst corpbsi teGiyokheemperitiencealensist thespatvdledes a

Oeglduﬁh&% hblﬂiﬂ'@geftﬁﬁ@1@ﬂal|1€§55etﬁé@1 be¥d |8aﬁﬂd %nhﬁ&oxyl number

oI ol conposition of Caim24 wherein
]g%%ginz;q 0Ioend of pol yol s. has an average hydr oxyl

nun‘oer of frz@m 2&tl@aéeoon@&onﬂﬂagp@i\y@Icac‘tampgglédmlmng at

;?%??ﬁezgm\gﬂgr t he cgt al 311Lst 8%0§£ost§ftg%r%?%g§% sroup

for the prOQHFtéﬁﬁidﬁ l§¥pﬂﬁﬁﬂﬁ§bgégéhce'ﬂ%ogﬂg£h£9/catalyst

reaction of a mxtur
and/or blowing agent; and

(e) optionally additives or auxiliary agents known
per se for the production of polyurethane foams, elastomers or

coatings.

28. The process of Claim 27 wherein the catalyst is
present in an amount from 0.1 to 50‘weight percent of the total
weight of (b) and (c).

29. The process of claim 27 wherein the catalyst is

‘a catalyst of any one of Claims 1 to 23.

30. The process of Claim 29 for producing a
flexible polyurethane foam wherein the polyol compositidn has a
hydroxyl number from 20 to 100 and the blowing agent is water in
an amount of 0.2 to 10 weight percent of the polyol.

31. A flexible polyurethane foam made by the

process of Claim 30.
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(a) at |east one organic polyisocyanate with (b) a

pol yol conposition wherein the polyol has a cal cul at ed
wooivseds4d unctional ity between 2 to 8 and a hyPeDK$1004/043462

nunber of from20 to 800 and (c ) at |east one non -

fugitive cagal ystheoptRiddisngrat1d#asl epe bfﬁdﬂ%lng a rigid
I i nkage and at | east one tertiary am ne grou

oBP1 ¥R AIeN EoRR S Sehbe Qﬁ1¥%%oFﬁ@P°%%ﬁ¥ﬂny§FSaﬁ%/%ﬁerage
bhoad ¢¥g 18 geRber aftb @000pd i TIAN layidadhé th MRE ner agent is water

auxi | i ar, ents, kno for th cti on
pb?y?ﬁéh#ﬁﬁ% °F 0% m?%@'%ﬁﬁﬁ%?noPrc%e?X#ﬁﬁgiuoﬁgca
process of Chaim,?2 [ | yst t

s process of ol M2/, el gupendal Btatadd, BPTEE ?“Eess
wef ghtaigf 32b) and (c). 29. The process of claim27
wherein the catalyst is a catal yst of any one of
Claims 1 to 23. 30. The process of Caim?29 for
produci ng a flexible pol yurethane foam wherein the
pol yol conposition has a hydroxyl nunber from 20 to
100 and the blow ng agent is water in an anount of 0.2
to 10 wei ght percent of the polyol. 31. A flexible
pol yur et hane foam nade by the process of C aim 30.32.
The process of Claim?29 for producing a rigid
pol yur et hane foam where the pol yol conposition has an
aver age hydroxyl nunmber from 200 to 1000 and the
bl owi ng agent is water in conbination with a
hydr ocarbon or a hydrofl uorocarbon. 33. Arigid
pol yur et hane foam nade by the process of C aim 32.
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