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PURI NE DERI VATI VES AND METHODS OF USE THEREOF
REFERENCE TO RELATED APPLI CATI ONS Thi s application

woleo7mes4she benefit of U. S. Provisional Appli caCirms20686/048035

60/ 740, 795, filed Novenber 30, 2005, which is

i ncorporated by reference herein inits entirety. 1.
FI ELD OF THE | NVENTI ON The present invention rel ates
to Purine Derivatives; conpositions conprising an
effective anount of a Purine Derivative; and met hods
for reducing an animal's core body tenperature,
protecting an animal's heart agai nst nyocardi al damage
dur iIBASE<CATARYZEDeALKOXMIATIOMNIN THEOPRESENCE OF) a
opht hal 2 - -
reperfusion injury, obesity, a wasting disease, or

di abet es, conprising adm ni stering an effective anount

of a Purine Deri EﬁLﬁ@#?HEﬁW’EWﬁbN n need thereof.
2. BACKGROUND COF ine is a

nat Thalprgsent inventiony rejateisrie ganetabtspelgethiepolysls, and more

sePleall 3 e Y Bob & BolyeL ARy p QLR B °

mdlé&lﬂémélgaubhha@lhhh@ﬂ)oam ADB ghmdle’ @) praxidcéd byel |
surf ace recegtors whi ch nmodul at e

alkhyiaTiog ag GO Iibe JuesenoPRd HGasin ATRYA! hetiagebleast one

caﬁ LRSS Mefatb® Wltﬁ‘fﬁﬁn bBo B V\ﬁ@m% BFBIY T Wt. ‘%PbiBé in
enosine's regulation of a cell's energy sup

poh(@ayﬁibvlﬁ@e oantaiming sogpaEnd baving qomelmetarmelatnmf )(ess than
the cell and locally activates the Al
abgléf;{ed&%g%&g]ecrease t he oxygen demand or activates
the A2A receptor to increase the oxygen supply,

thereby rein M enerqy supply and
demand wi t hi m 6 \ml e ction OFAl and
A2 aials)Hees kranaasmnW@awunb dit eftvars lcalripteopotassium
to tissue_and protects ls a a| st dama%h sed by
Ehatgs,

iong stramaly. t @Fawn %arsawer@ @4@6816 ] rt ant
PengFh%W é?'gﬁhé’f/vagréq\%g&é@tﬁé r@@t%wiﬂze% 198¥ RorHi wfbks ! iThgue

amage during traumas such EOXI a, an ischemc
abiityhefi ayicte etheyp tst @rmmqnﬂlesemta ienslad teimych peientific

w00 oPEE RAGRE ) 0, SRS g

toxigiyuftthege compbundso croain ethersoimavel nevep fewehvideczdnamercial
tachycar s and control of, cardi ac,ventricul ar rat

aphAURG. i aps, PPBTITH SEMBrP A 1 B b e stearm et o

th&é‘e%?eﬂ{eﬂqﬁ &R BFthadb %Oeﬂmddahe%nﬁﬁg @BmpYexing abilities
vasodi | ati on. Adenosine is al so lzanﬁneurom)du ator, which

PORBRASEEIYNHOPIHG PRl ethathaimang t QE1arRANgIRERY of8BBet s
[ I
oy e RISl FEao bR Rofil] Khy B0t BhATRE it 118 RAPhER
and@llugasners oﬂ étbyiene paiderme sadiondeximasdg ibe, adcsptabie tpagnd
daﬁl zures. Neurotransmitters are ultimately responsible
adplYsreur al degenerati on and neural death, which can
Caus.e:dmmbmdedﬂ Sdpateht applization aoified boagrdveno

b t t th hi bi t
daff pRTRHID & HATELIe Prosirabe s AkoRUaRom D e priss e
noﬁllﬁbﬁgpolﬁgﬂféﬂi‘vlé‘r@e é&ﬂalnﬂgseorhbﬁirﬁfsm(ﬁttyabﬁckéiﬂdﬂ as

ant i egjsséé)tl c agents. Adenosi ne plays_an |rrportant

PQ&109 erigl M%dﬁéﬂé&&&) dlisglpsre a w\ﬂ@v%aro@t leastogenous
: a

iGREIRR) B8y RIS B PRP BRI ol ATRE G Atont p oo
(precondltlonlng) Adenosi ne agoni sts thus are useful
as cardioprotective agents. The preparation and use of
a nunber of adenosine Al receptor agonists have been
descri bed (M 1383-1384
(1985) : Thonp&i!ﬁgﬂéwéﬁ%%T %@m'f 2&5 3388- 3390
(1991); Vittori et al, J. Med. Chem 43:250-260
(2000) Roel en et aI J Nbd Chen1 39 1463 1471
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The citation of any reference in Section 2 of this

application is not an adm ssion that the reference is
weRdoro7s4sd to this application. 3.1 SUMVARY OFPTHES2006/048035

I NVENTI ON I n one enbodi nent? the invention provides

conmpounds having the Formula (1): (D and

phar maceutically acceptable salts thereof, wherein A

bb§e-c§fdl3&@iaﬁk chti@naﬁ%ngchha@pb@/eth‘ér@nmtrﬁ\@aetrtrﬁéma

th respect to each other; B and C are cis with
eﬁ@@t@tﬂemmemsmmed@%mﬁrom are cis or trans with

| SRR Secha CBHY Bpeiofg LS e Bhogi et dotan
evel{ Ghierrewilli @na&zntitieq ChirRA)atn pelPefier WoRe)for rigid
polguldeorlT, (At DBk NG o870 TBSBERRINY, 11715,531)
distlekigs ap@lydxyem?fé‘d%)mamngcad&mm cldelamﬁgaagédm if the

het er ocycl e to 12-menbered bicyclic
a“?@&é?%}/@fl %)0” C"(@NQPWB .C8 nonocyclic cycloal kyl),

bi cyc'?-'ag)‘ cycF W?’M’Ia‘gs@‘% F?%éh ?%D% cyc Isﬁ%é:&n

am eekn datedng/rle)wth @amﬂren’mtled “laang-chadny polyetaheglmg/ols”o(ﬂtm 0

Dab"%%q\g% #Qé;ogé;r $a§§ﬁ%3\' ﬁg%??%f)é%cioseg n%;)uﬁgdofeaCh

pbipoxpetisyiérig-contamimpinitimerasi a chtlbiingagentinkheatikakylation of
t herepf (a "Purine Derivative") is useful for: (1)

lopgeheinRP¥ethBFevent i ng a cardi ovascul ar di sease, a

neur lieslighithe donssstalt ushy IRkt b@«y&hgleﬁ@rgiyédwpms") for
i schem ¢ condltlon a reperfusion I nj Uré obesi t

raj@snhanpemey o ¥1e KPHisatpiyzed afkexvationphigng-chain poljols is
k) i the &t ()Seé ‘§(y}1thre)§% ﬁbgyélﬂeﬁﬂélg% fGr ﬁlg&%leﬁod‘/

enperat ur e}
Palgarehhﬂneﬁomas wvithl Colapieged dlsuunteg -lorlt loly Mﬂ’iaalgpaesé[h &iorica

Z@rﬁ@,ﬁ nglga m%ﬁ&%]ang?%ﬁg%o gg:i g' L@o g E lxgé%ﬁr igﬁjalrﬁgerﬁgtional

COmpeséride0 ait; @Hrdwm?pman@we:%r 97 Paptr!y, qua Edifefs):
conpositions are useful for: ”Féf)éét reating

Byipbvie M), teera a8 AGiRUbYsheq H’eiPP erikipg 8?19 E'HP%‘FG‘ of REGe
mﬁ%g:}’xla'i“ L gg{nqﬁs‘;%tgg’t? é& 'abb %ll‘r%ftaég’g%o:?ﬁﬁcﬁaiyﬁéw Biox§lation of
IongMamdmtaemyolavv@nphdme fluality of ther resultiog long-ploals
(1] reating or preventing a Condition; (ii
P‘i’@%‘ﬂ%\‘%]y@n an: rrgl 's gor\é bo:JIygt enper alt ulre; osl I(|)| i)
tlewbukicharefonei eadié sirdhbésedot jde ned tisk alol
pro gagdiagep?m aﬁ ?r ri s?lggl zdmcm‘?g?l n .:nebmlm'ge
wiBhl deheieletne on e rertaRe s R PV B ottt e
add‘tnf&% feBeti Wéccée%tﬁgk&%rmr BHCW R pdlyEtHaRPBA DS

deplcts nmeasur ed i ntraocul ar pressure I n an

1.
bxala@ﬁq calalyzed alkézmavw aped tagesaribeghe @ffet:bof(the aelecuar

25

wiiGH! & Bt acftisy b nBladpt G thp FRERRY g
pdpetheuprlydls- | ; Fig 2. depicts neasured |ntraocul ar

pressure in an adult New Zeal and White rabbit, prior

to (from-25 hours until O hours) and foll ow ng

t reat nment (untlsumnameFmEmvEmamnt) with 100 nL

of 1.0 EH‘]HTL of Conpound [ -T; Fig 3. depicts neasured

i nt rAES9 ﬁQIYpV'@sE!'BF@“ 'ﬂva&woamw'd%wloz@aqm@ pPhether

pcnﬁfmabm R h@nbkPaldra @m&écma.%ég%ﬂ of thAH aboud 200

treatment Tuntil holrs after treatnment)
g/moﬂeharl@orqﬁycgﬂ by. alkwlamgan lmslﬁtmuﬁm an alkyleppgxide in the
depi cts neasured intraocul ar pressure in an adult New
Zeal and Wiite rabbit, prior to (from-25 hours until O
hours) and followi ng treatnment (until 25 hours after
SUBSTITUTE SHEET (RULE 26)
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treatnment) with 100 nL of 10 ng/nmL of Conpound |'-1I;

and Fig 5. depicts neasured intraocul ar pressure in an
wadwito7MNsw Zeal and White rabbit, prior to (froRCTA52006/048035

hours until O hours) and followi ng treatnent (until 25

hours after treatnment) with 100 nL of 30 ng/nL of

Conpound 1'-1. 4. DETAI LED DESGRI PTI ON OF THE

I NVENTION 4.1 DEFINI TIONS The term"C -C 10 al kyl " as

preggnbe bearbarsm’s eamlyst Feaviig at Baist ohewaumhﬁéré&fa:halated with

TR RSO S BRU £0 i o RPRGHYBitilaie pRRIATIBS qqupound

t@é\ﬁn @tmbldﬁuleﬁobvé@hl’fbf fass, thahfaﬂoutmmm g/marao WHatkin the
[ sopent

but , sec-butyl, tert-butyl
ﬁf—;ggentﬁggﬁ baged @ bj ngh %e Oﬁl@p@l’iﬁln polyether polyol.
Tﬁ@ﬂﬁfétn‘ﬂ/e d@ﬁ%@%éﬂ' beQHéd' to ﬂ)r‘é@ib‘et Héxib %G‘F& %thane foams and

nonyl, isononyl, neononyl, decyl i sod
meeelyier pplyuselbassBodi ment, the Cl- C10 aI kyl group is

subst i ;
> hal TEH%@ %a}ﬁ" Jéngp ng%’ﬁtaﬁg%]%r@‘ %ﬁ@lt&%ﬂq@p%?%uon will
beyaRpprent fpdw@o@mtadwd Descyiptipn of the prevertiondieregnbélow.
R is independently -H or unsubstituted -Cl-C6 al kyl .
Unl ess indicated, the Cl1-Cl0 al kyl is unsbstituted.
The term' CDEGB\I&E[D‘ESGR[BMM@EMHE ENVENTION:
or _br.anche rocar bon

' d
o niRp S SheIvRR T BAl Ao HeBb 5 1t R R08Sef pystration
aMW\bt maﬂem rEddeﬁenn b'lﬂ ox&é@tlhgte)&amléedot whees biterwise

}C%Qt%q(, ICHXB@ | s ok gygxglq%%g%q??n%gﬁgxgH numbers,

ftﬁx@h@ﬁéillitlesaékﬁ’d B@Cﬂ‘iﬁhyh thd BpetifitAlioraréfo BEk/iMErstood as being
refers to a straight or branched chain h}/drocar bon

esitigding)l mstancesgnthg torm Bheul; Fedivelestaveighis and
H@I@buiﬁ&%@‘-’rﬁ@g%wﬁe@n Ghe ﬂhhﬁf&'ax@ré’@'@%qb%lé&qewe@ﬁs and

are not limte et hyl ene, propyl ene, 1- I ene,

DURmbEy REREADS mﬁtya@we'gmécemﬁqﬂvahe urtleqz%mdméed otherwise.

2- pen |
26T TER Db EOPRISAS plol1g88 ond: RSBl ERSA0f havina o
- gumber ayeragss Maleswar weight@fenaone iainet ,@00tdimdie Bhdwirnguced
Qw@egatmﬁmr}lf%tgpvm%%%wﬁ%ﬁe 95(@65‘&%”8% of a basic
ohiaiyst haraghatReassonadapiendeeartdoj chilaied witufrsin fDJﬁttedZO wt. %
. | k .
S a B Ene Bt fhpRund Raying STndokGRY Weiaht of less
tha‘rem 000 ga(rrsﬂe,awgetem thé Mmgﬂrtqmbrcbatagdwiyscbamfmrhe weight of
al ni,n ?Xgﬁrbon a ons and at |east one triple
8"9@5(}%?8 :: ?(/BOI& "C6 al kynyl groups include, but
are nahel prmsé&ﬁmtventlaﬁ amyﬂtm)an@rovmeaoa o cdsdidl Yidéducing a long
i SO sec
Shgiveiner Dfial gy 3 B @ vesoaB RaiECSiter Msighor more
&Hh 1 2006 1iRe and lﬁ()@lvﬁ'lqzﬁnibﬂ?lﬁhngtd?ﬁn%&@\Aﬁhkéﬁ“é{likylene oxide

g} up iIs substituted one or nore of the follown

esengg o a barie eatalyy having at leagtonegationdhereof chelated

B v»@ﬁ(fQ)rR 0. STGJ(ZB\M %, cfwl%%etﬁuengi@rwaﬁm%eemb%und havinga -
30 -

wher ei n_each i's i.ndependent|y -'H or unsubstituted

H@ie@daamght et an, @Qpeg{mqlﬁewcgrem tha Nyaight percentage
94%d 8n %ﬁ‘égﬁﬁ%ﬁﬁbﬁﬁ@ Ioﬂ—g%htaﬁ{ gbwéﬁé{% lused her ei n

refers to a gr.oup up I n one

. enbodiTinerpresentinyentiogstill fu lrtbersurbmdasja élexmha pobneeihane foam

cﬁ‘&]’ S?I)mttg% Je%&QWp%&%t%%ﬁl@r% pﬂ&gcsgy%n% and at least o

NHC(O)R' or -C(O NHR groups wherein each R is

i ndependently -H or unsubstituted -Cl1-C6 al kyl. Unl ess
indicated, the aryl is unsubstituted. The term"C3-C
nmonocyclic cycl oal kyl" as used hereinis a 3-, A, 5-,
6-, 7- or 8- nenbered saturated non-aromatic
nmonocyclic cycloal kyl ring. Representative C3-C
nmonocycl i c cycl oal kyl groups include, but are not

oy
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The term "C -Cs nonocyclic cycl oal kenyl" as used
hereinis a 3-, A, 5-, 6-, 7- or 8-nenbered

waam7arsisat i ¢ nonocycl i ¢ carbocyclic ring havi RQTAIS2006/048035
| east one endocyclic doubl e bond, but which is not
aromatic. It is to be understood that when any two
groups, together with the carhpn atomto which they
are attached form a C3-C nonocyclic cycl oal kenyl

oﬁ% %@1 [;}5 PJBI vy & 'i‘\uh‘i‘tﬁ’eﬁd%rﬁgé Uﬁ@leﬁumr weight of
t rerra ns t t raval ent. resentative
muae doge 1i20@ girnolgl Achprodicsgy H@dng AR lrwaéo;a wth an

Jfb@r{%/ecg)ﬂgg in %é%}{e RGN a bE¥LE c%ﬁ#fy@f‘ﬁéwng at least one cation

cycl opent eny
trﬂeraetul@élatm:hwaldlfmm 0.5 d:q@DoMe%mf la, polyoxyethylene-containing

cqmoo ot C: t?ﬁ]h\grég %&%grﬁﬁ‘ulaﬁywégg?g %%%l 10 O?O g/mole, optionally in
thel g?eérfb)é%f@ﬁ@é@ttdnéﬂﬁﬁl blowdyg bgeut$ rs;arf,actants cross-linking

cycl ooct adi en ooct
aGgnts, SHSIBe AR Aot TGRES LA NEnpatalysls agddiers,
wﬁmewﬂel \ﬁe@ﬁf b@?défﬂ@gé ¥ based of thehssightioktheiong-chvain
or nore of the followng groups: -halo, -0-(C 1-C6
p@llya}hyrpoml -CN, -COOR, -OC(OR, -N(R)2,

NHC( mEi)eENBn £156 pP6vidBs?: ﬂ&c@éﬁlfoﬁrdcmcmg a flexible
[ ndeﬁeﬁjg ﬁe -H or Snsubslbiﬂl t ut edaepC1 al k

Raylinothans, o IBI\IRS fSRBEBYGE A e384 eNE AQAgEiate ard &t least
o%sfép@t éﬂéfntr ‘f:z e-mgr [5&33! h@in&la Rhﬁ%@ﬁ' 'aQeFég"é ﬁﬂilé&ular agight of

erei nmber ed
reatatheret 206c91rrm1@ @i probucgd |uycall59>@rl@m9<§n ipjtigger with an

%K}Z’tﬁﬁén qﬁﬁcgj [51 ti\%r%r%%béc?% notc&% @bﬁ%ﬂéyét%a‘;ﬂﬁd afidaét one cation

tden@dwemtenmmafreneo Sotet 20 ydr %i ebi@ pelyoxyethylene-containing

c‘?«fﬁ%ﬂé ?)ﬁg&%ﬁllogﬁ% g%‘?%tzcﬁq g§ gfﬁ?%%q@@ﬂ&%eaﬁuonally in
WeQPHBsbRcS dbst idast edewfitlowing agents| subactahts, fopdsiinking

a ggf%ft@? p@deﬂ?ﬂﬁé@éa@ Cpiaq%?% ﬁgn{?rret%aﬂmﬁat%lcgg%nd fi Ilers

\)O'Héfé?h @h@@ﬁal?gﬁ dreehRERPRISIRN on tié aeightfliéilong-etiain
- LP | ess indicated, the C8-Cl2 bhicyclic
l@‘ylafﬁﬁ'tﬂrl&&ﬂ'YQs unsubstituted. The term "C8-Gi 2 bicyclic

cycl og keihd-ch&R” BoRELASF Soifol, Shéirfrentdrs, hdr@m mian @/polyether
r¥‘oered non- aromati c bicyclic cycloal k

polyokhavingy nYmRer B¥aEAge Molesidae pelght A gsHeribag 1,790
gﬂﬁ?{)]@f ﬁgefég%gzﬂowq Jdtto %%Wgw&é@n@rr@kbﬁéferé@ qEd1art, 200 to

atomto which are attached forma
GBODIJZgﬁnm@ycand megst raferahiy frgmalig00ia 8,000 BAROIG- oM 'Eo

(o FUEEER B85S SO s

betieek anbmorramsahm of theseevalues, l@@ﬁ@hﬁ@bﬁh@dﬁ%&ﬂd‘f’é"es |
hexahy O@aﬁht hin Sg@t tﬂ g‘r Oéﬂﬂ@'b?ﬁsent invention are made by

tetrah enzocyclo
baxsihyatabh/sty) tloe gehelad mmi)ons of which are famlhar to those skilled in

S : ﬁ'yy‘ﬂﬁgegé? G oﬁ t enStgxg)%[%ﬂ'{] é%g%@lmﬂniﬁ the.art, more

. t;ﬁéfeaam rtabws&i @itaxyst Pa one oélmbtmhsimnthydm)adé sadium hydroxnde,

T i A b e v
%dedéémm%roxi@@ } OC(O)R' N(R') 2,

--NHC(O' R or C(O)NHR” groups vihef &i n-each’ R

i si-ndependentty -H or unsubstituted -Cl1-C6 alkyl-.

Unl ess indicated, the C -Cl2 bicyclic cycloal kenyl is
unsubstituted. The term "effective anmount” as used
herein refers to an anount of a Purine Derivative that
is effective for: (i) treating or preventlng a
Condition; (ii) reducing an animal's core body
tenperature; or (iii) protecting an aninmal's heart
agai nst nyocardi al damage during cardiopl egia. The
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| ‘gbmi,u inaddes) {a chalateairigagigne of

- inveotve ongrehain @%yemr@@yoi%mchaﬁ’% AR NRY
‘ 8&%&6‘@%%}%&& Sxfie, %&%Eéﬂee 1, X FhALE3-bURHIERE @mdéqrszrmdylene

frate, bisulfate, phosp hate,” acj 0 zﬂ
oxidei emqmmoé\ydnaccml@hewa @Wat styrane 8X 61 P&‘fjsé%e igher
) t | eat
SRR Rl rad BV CLF BB BLRARA ool PRSbIBHE ouae

i m dazol i dinyl, imdazolinyl, imdazolyl,

i sot hiazolyl, isoxazolyl, norpholinyl, oxadiazolyl,
woxewms4do nyl , oxazol yl, oxazolidinyl, pyrim dpayius2006/048035

phenant hri di nyl , phenanthrolinyl, piperazinyl,

pi peridinyl, pyranyl, pyrazinyl, pyrazolidinyl,

pyrazolinyl, pyrazolyl, pyrid8éz nyl, pyridooxazol e,

pyri doi m dazol e, pyridothiazole, pyridinyl,

PYT i & “?édmé'mmﬁiﬁrf(el' selirfr} compouadsTiudel butate dotriirhited to,
tetraﬂ rof uranyl, thiadi azinyl, thiadiazol

yl,
Ci-tizg nwnolShethymrm glzvgoynlethmhe@ﬁcgjxmlotrwthylene ‘glycol, propylene
t hi enai m dazol

t hi
glyqqlag,%9{opqqqdi¢%lopmr08¥ ﬁh%%ééﬂn% 5‘ r lgﬂgﬁlp’éoé ne%pentyl
glyc&E FhehathHBAIc ¥ d-batdmediol p2 Bebetayreniind, 1 S-Sulsneidialt &6-

e o o 2" 2 i Ao o, o
% gso%r soﬁf_' NABnnAb10 wRaroMyehétn lgﬁ?@d‘suﬁ I's
ent or unsubstituted -Cl- al k e
hydrdxvalomylgluh@SlQe sacrpsaehN N st ?1@#&‘(@“&@ 5%
h%‘i‘?g‘ él‘b&)y]gﬁwlgﬂer I rfeerlrﬁ-c§cloh@xé3éﬂﬁﬁber ed -bi CyC| ic

bi cyclic 8- 12- nenbere
cm@hmamemmmbaneir bmtqq@trmrtﬁy dBS@rth aad e like. Nﬂnewa‘

A Ll

pref§+aaﬂy‘edrom t2htod. I\I'I'h@fonctibnallwmf thecinitisddrs usefh| i tbeaygsent

Jf}V@g@BntrBag rrlﬁznegﬁéﬁ%qp ra lﬁérp%ﬂvggﬂr Eérﬁﬁm%&i@h HHtfiese

r| ng
vhRieb2 ifBhidioe & the resiied valubst mrmmwerassofanbaOM|wnﬁlators
a ring nltr‘%g QHSUHW or carbon,.,ato An aromati c

°BihQ'b°ﬂa'||f¥ aames naY ASRREPIER e is attached

. Via & bbld éfrﬁ%h@b@mauﬁxgmnﬁa@omfd &udméﬁ-pmydibylede

bi cycli.c "heferocycl es inc| ude, e no{ i, t

Wasw ca%aqyst ;
OJ'\B'aﬂ éﬂl%n ﬁ?ﬂ@%@éﬁil\)@ ior@fﬁﬁéxhl ;ﬂ:ﬂ?éfhbr polyol production .

t-rrazo enztetrzol yl, bénzi soxazo

memsoanemaﬂvyely. ﬂb@ﬁxdmwézlapt'ﬂwiltya AR Phgﬂxyethvle"e-
coﬁng%ﬁ}h%?&% %glhpl hay Hﬂdbg%@qjv?ﬂlw aIRWd&Je‘féEélbly melthyl groups as

| sobenzof urany

is knonhatodhpise skﬂladnddhglart |'§b||smpjycpmqthylpggcﬁﬂq%qnm@|
%‘Pﬁ%‘i égéﬂad tc9 m@nﬁj&ft& QP? lﬂé\?’&f]lrbgbflltlngﬁﬁt(f‘@k@ébﬂw %, based

qui noxa
dretl'feaMetgmlca‘dqel ||amg—chgin palgeﬂ@hmﬂymum@@e prgferaliydrom 3 wi. %

&3 WhShe e BrBORy VR iA6 Sob gt piciBrdty hs o
Mbtétmmauér hiof tessfthbhem‘ 000 owmiong pg&feu@tgly franalless than 10,000

oSl iepts Yo 80 1 S50 Lo e ene

¢aHiantng @:BHlpburid mfayu{mtmdlattelér V\@lg!ﬂ inlaayamount eanging
i ndicated,:the 8

betwaaN, 8aY ,cpmtgraatle[rh@ %ﬁ‘rsﬁs‘@ nﬁ%%dg EIIE::(% tgﬁtrgc‘i’&éf Ghfes.

acceptrpll Akglehk oxidds USSRl iﬂﬁélﬁbﬁylatlﬁg ahéa'hltlami' tapradick the
and a basic nitrogen atom of a Puri Derlvz% {e
li eqté) ethylene

mar at e,
ﬁlmﬁﬁﬁ)du%&Qﬁme@e,Sﬁdehﬁtmemylém ouide, olsaretber glkylene .

" glutamate, methanesul fonate, ethanesul fonate,

benzenesul fonate, j5-tol uenesul fonate, and panoate
(i.e., |I,lI"-nmethyl ene-bis-(2-hydroxy-3-naphthoate))
salts. The pharmaceutically acceptable salt can al so
be a canphorsul fonate salt. The term "pharnaceutically
acceptable salt” also refers to a salt of a Purine
Derivative having an acidic functional ~group, such as
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" herein are depicted usin

"pharmaceutical ly acceptable salt” also includes a

hydrate of a Purine Derivative. An "animal" is a
woamTas4se. g., a human, nouse, rat, guinea pi gPCUMEY2006/048035

cat, horse, cow, pig, or non-human prinmate, such as a

nonkey, chi npanzee or baboon. In one enbodinent, a

nonkey is a rhesus. |n another Genbodi nent, an ani nal

is a human. The term "isolated and purified" as used

édeiane meefesrexie p@ttaetrepdlymmlzabmrmoncrpme mhay b wsed as well,

reactb Hg] tﬁr nat ural sour.ce. g §

&R aaNYEIHes af‘ﬂé’ INANRMGS A% IS 'PSF d4{U-3pdzat JNos.
$,40311(35 %,538,04can1d 8045,883,| thadordd’s oftwhiehre ¥tein
at | east 55% at Ieast O@b at | eagst 65% at | east
ingogrogatad.in e'fs%t'rat'e? ¥§?fe£§9@€e gterﬁt—%\st 85% at

| east Tﬂg%véﬂtnﬂeeléﬁ -chdiy %Iﬁthéﬁ@&&o@%ﬁpréfe?ﬂblyﬂﬁe reacted

Derivative by weight of the isolate. In one
with gopohgisocyanate, optignally hthe presance 4 Hlowigg, agerds,

§ ‘2?3%??2%%;“ §¥%$ﬁh§h£d8ﬁmh§%gkd ngﬁgnu§#§'ﬁéﬁﬁp

ts corre oSiIt
@tanﬁanmmatalastm@@ fiersclorprogua® ilexm palyuethane foams or non-

5$ﬁh @ﬁélﬁmﬁﬁghééns no nore than about 10% by wei ght
rrespondlng opposite enantioner. In one
enbodSmtablet palyisocyapatesr aredtrioven tchtitosiesskillgys tratine aitt land

r of 1t§. r ing.o ' ' r j |
ST R PRGNSR HRRARY by iREEVRhEL sbRbaltate
prapadyrhersendath mgamcl polyusbuyarhﬂes endhadie efiphatic, Reycloadiphatic,
Derl ive that ubstantla free of it : .

Gl Aot 0 B S ANIE GAM SR tes oh e bips described,
tdtmtaatpwt b;lfmb&em%@ht Jﬁ%tugtLSe@tgérmwp ld@ge G)‘Wﬁ?l 562, pages
ant i an er enbodi nent a Purine riva
fhie 1?%% las %*I FUFtT iseEYtatep incude dagm rﬁw&sented by the
te enanti omer contains no nore than about 0.5%
by wei ght of its correspon%mm? opposite enantioner. In
. still another enbodi nent a Derivative that is
FHRAICAM isPh In(nhb&erréin 2155 p?&@h 9903“ AKH BPROS, taﬁph?]tlc
enant i omer contalins no nore than about 0. 1%y wel
bvdrchrtmn gm rRieYgoalipatic kydsagaticongsioupTise aratlnhahc
Yo:f t her anoner”

&@tgg&hﬁg , Jrrrg‘gnnghtrhé?c ﬁ%’{m ne F& ative

cont anxampieamf suitable isboyanaiesdnsiude eyhuiene diisgcyanate; 1,4-

SRS TRl L SRR BBl 12-docecane

disoaysnateti cng:lcmutaneaharcbsocmmatensymmmme-n hEard eltd-

Rl Bl ke BE DR BEN RO S REBRFg:0. Slrhetnyro-

imacytaatanethyldyckehedaniet (%omrwm@dnsbmmbe Gangare! -

ai ns, n t 1% f.its
A RIDs3ERER o20E mas ShERER: P R b AR aroarane 26
Hu&ah@dr’a&fiumé Idnﬁot:i?@ﬁatbSarﬁlbﬁitaf&s of thtésfargﬁn@hfrs its -
corr ot nomner ntai ns no nD e than t
B e S 1 BB e A oBrated Siinar HRAAGH: 1.5-
-%ﬂ'nUH APHIRRSnes ahestyzprte 22 BUBhAS EX6ILEALI A okpahatesand
substantlally free of _its correspondlng other anoner

Exsen of ipsedisamearsd TR giphenymsthansa-git- apdiof s4.4"
'@Qéé%@%&(ﬂ@lytﬁtﬁyn@i@@bhevﬁgﬁﬁtﬁm @écférta%tpmn)

and das ed’lines't
néphthyigne-d rt%mléwyajtﬁtastraphﬁey@@baaeaﬂqé @atrn%@pyarm@

PR erRR M anSI RSB oo bRl dbd DA EPbSBotained
atomto which it is attached and a dashed |ine
indicates that a substituent is below the plane of the
carbon atomto which it is attached. For exanple, in
the illustration below group A is above the pl ane of
the carbon atomto which it is attached and group B is
bel ow the plane of the carbon atomto which it is
attached It |s to be understood that |n group D of

' ~ o -~ " L o —



10

15

20

25

30

mass spectronetry; NECA is
adenosi ne-5' - (N-et hyl ) carboxam do; NMR i s nucl ear

woRruT@rs4sor esonance; Ph is phenyl; RPIAisS PCT/US2006/048035

N6- ( 2- phenyl -i sopropyl ) adenosine, R-isoner; TFA is
trifluoroacetic acid; THF is tetrahydrofuran; TMSOTf
is trimethylsilyl trifluoronethanesul fonate. 4.2 THE
PURI NE DERI VATI VES4. 2. 1 THE PURI NE DERI VATI VES OF

by @eideAs(rg avgmné watheidravadiehyde) ﬁollnvee@ bl phgsgehbtinn I(crudc-:.
0 ses Puri rlvatlv . t or .
I3 R Arendeasieciy ramBle it e aubiuans B Rabler;

nBrdrRInEadilsbRlaNaRs 5utty BB e ctibid lﬂmﬂSAP@ﬂd\lB 3/492,330; m-
trans with respect to each other

anss&ar&qcy@aawmerwl ﬁ'élfonﬁ'ﬁe%a%f&w%éh@ type, dgporbein bls. pat.
N’H @453 Wﬁe‘*éhl@ eBtJP?f p%&o@?ﬁnﬁi&%ﬁ tABMYpe B&kEribed, for

I'n anot her enb n a specific

emimjenmu S Ftats NooB, 23138 omesiifiechpelyisasyanales gantaining

o il | pent Ln
ogRbattofie bl BRI g B0, Pl s M .12
mm!xﬁdd melyisogyanates cemtaining wethang gevpsfitbatypedessribed,

R

mﬂylsoéﬁ(r@télé RoRjdiningratiophlnata gtdwgs efthedype mtesthtbed sfor

rbienis/ 5 §97.805; BB PafBTRoprdi 4 e mPeRed, .

gdtgsodyanates rmenea‘rbmgl isee¥anurates gloupgsnofathettipe described, for

SEPRley H U A NG, Aof Bzny CRRab haldnisg ey 1 oz 7eo.

‘BEEQ@GTB@M 100275384, Cénd’erri‘ha'n bﬁehtajur@@beﬁmﬂt@m 91P,084 and
I'n anot her enbod ment , is

%996&% modifigd pg!wwcvenaéeacaﬂ@"angyr@a ‘Irousef fhe type

anot her enbodi nment p
bjuretigranps i the hipsaieraribedrion examplep in GaamanRatantsehrift

£164 @4 )l ssgialt NQQ% 39!& eﬁﬁi’gﬂa 5 1 3'?% bid in B®B89,050;

'hal b, I'n st I anot her '
mibsdcmmtes@tamed by taiomen,za'qom seactionstofdhe type described,

e

- SIRePetmA r%eﬁﬂah Paté\ﬂ%@hnﬂ?_‘i'dﬁsd7¢IBgpéllyis%c%anﬂlaféssédﬁtbmmg

- gvoupsrafdhedypée desmﬁed)tfbeexal’ﬁm An&3B 65, 4Kk andBB,862,956,

o ovi tions s \ N
B8 53, TR RIS RE T PR 1 207888 roacton
rloyiticts ogthmétbcyveammmbabhasca]anates withvadetalseas dascribed in
nvent es Purine Deriyvative
BB RENn et 1PE24e% Sr A ulaRARIRR ogiR fingpotymeric
THNg Adid grabup@ obthd ﬂypéttrésﬁ,ﬁbeﬁnﬁ\w e PaTENDOENSEMBE3. It is also
treat reventin n it
B PP e RORYa e A DU SITPRSKSs accumulating in
PRy prerfucrien @ isstyanbies b a commercial scale, optionally in solution in
one or more of the polyisocyanates mentioned above. Those skilied in the art
will reéoghize t'h'at it is also possible to use mixtures of the. ppvly_i.sqcyanates (
described above. Particularly preferred in the polyurethahe foams df'the

)present invention are 2, 4- and 2,6-toluene dnsocyanate and mixtures of these
. isocmers (TD!) ‘
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to an animal in need thereof. The invention further
provi des nethods for reducing an aninmal's core body

woenp@asur e, conpri sing adm ni stering an ef f eBCTAS2006/048035

amount of a Purine Derivative of Forrmula (1) to an

animal in need thereof. The invention further provides

met hods for protecting an ani rBl- s heart agai nst

nmyocar di al damage during cardi opl egia, conprising

admi rPepelymgrsamayf dieo tievemplayedt indhe préparation of the inventive

OPear o bAnelT TR B prend B2 BRoBBb A eRER: ¢groanic
mty;?dscéyéaguatb@rfmbmre% thesdafglith & maimor amuntfairareamxm e,

t her .the, F -
REbgeErBlaningogmpRibd s aereamnecy e wel-Krihiggrewitinor
té@to\é% decribed Ry Kohferia Uo\ﬂ?ﬁéﬂtﬂ‘?h@fArﬁ@ﬁmﬁ EHelmicalSociety, 49,

ine Derivative of Forrmula (la')

%1&%8%6)1 P T A a{praparation are known
BA6¥8 SiiBaTh ti8TaR!! Tn haklor r ik Shbeific dotE hyBlsdae

Derivative of Formula (lal) is"the sanme as group A )
qoepeund irenokeriticali ary suchFrepmAcaind can be eimpeyad ¢ @h@ practice

Jetgg F}rgge,ﬁ’ﬁh\,g@n rivative of Formula (la') is the

ane as the Purine Derivative of Formul a
( | a' )Sunabl@radfbtlm pptienally iptludednini the podyyrethaneterming

ERPLERRPBACRBR8H FiyBARSH hitiiie Tor Bl Stablizors,
catalyets, icell repulRdors,reaction inhikitarseplaaticizers, Gllews crosslinking or
i i . f I lal d wh
R pE A e BRbY BB A Eo, e (1) e the P
sanme 8Stalglizers vhioh rhag bdenﬁ&iégedlsw%blesfwft?EMmﬂtWe foam
la'). In one e nment, the rivative
BbRiRe Bf RS b e pPlel S pkebay: 450 pibrerably

thaee&itich.arB infolablké iR warrd efdrﬁgsuﬁ@@gacﬁ ek thBee Bus igeperally
Derivatives of For

wh h
Pltuchg isistyre that ﬁﬁ?&i‘“(’?ly §h°A'F ehalﬁif‘sc{@m}mgr Pg 51'%*? i‘“é"%f*’x'de .

‘ér'i@ bFofEh& DXl Bk AR £ pSW%bﬂ%lloxbRe%gmﬁ Such

nbodi nent, the Purine Derivatives Forrmula (1) have
$tﬁ§'"ﬁ@fﬁ1€r%ld€$@”99d tefecexymplsn kb S. \ﬂ%r'épﬁ AB34,748,5:,917.480

q?i@?P ed above for the Purine Derivatives of
ormJ ? and wherein the Purine Derivatives of _
For nuCatalyats) suitable fbrstherfoaral foymiing grafessiefi the present invention

BRI RORE NGRS S S Tyck R, o

examplegdediary aninesp$uch g mnletbylaemuneatnhmwefmﬁer Nl a

iRl MRk i SENGHE B eyl dtamine.

paciaecsthy Rdiednyienetridminesarklnigher Bermolagues (ad describadin, for

téipblanfEh A B4d5er SRR ESRE e o Sl B0 2lotidhne, n-

E@thwaﬂwmaf\y%mahwpﬁvpémﬁm anéPurr ne Derivative of

th t h
(e butoai s erdines G atbely ReT VIR, NNt ne
Bwﬁéthgld%rdﬁéaéylé/rﬂlrﬁ I\Fﬂlﬁa’étrﬁll-(bb@zillanhlﬂeam%t N-
nbod t, the P De t F
TR N C s RN R e K MDAV
Eﬁﬁ@?ﬁkxﬁs(éﬁér) [ 1amine 1@dPﬁéthWFﬁnd£zdPé FohéMyAmidazole,
I n ‘anot her ermbodi nent, .t hé Puri ne: Derivafives of

mnﬂgyshre andcipyaic amines togetheswithy bisy(dialkyeanino)alkyl ethers,
Ibis] l’&?hi%oe i ct-ed by either

?ggﬂbb?g s (Sfm&?ﬁ? laa"): EWL%%P(I aa") wherein A B,

C and D are defined above for the Purine Derivatives

of Formula (I). A Purine Derivative of Formula (laa')

is the correspondi ng opposite enantionmer of a Purine

Derivative of Formula (laa") when group A of the

Purine Derivative of Fornula (laa') is the same as

group A of the Purine Derivative of Fornula (laa") and

vvhen group D of the Pur| ne Derivative of Forrrula

o o - o ~ " ~ - -~ " oy e
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Formula (laa"). A Purine Derivative of Fornula (laa")
is the correspondi ng opposite enanti oner of a Purine

woeniasdsve of Formul a (laal) when group A of PO®/US2006/048035

Purine Derivative of Fornula (laa") is the sanme as

group A of the Purine Derivative of Fornula (laa') and
when group D of the Purine Deri%ative of Formula

(laa") is the sane as group D of the Purine Derivative

of Fomtmdarasmtaiﬁd):atalystsmch mhaybeaead inhsrodutingethe inventive

have the f |
@XPE éa i%%i's QHS: f?(f/gxa@%@ SrRnImeal @eéqrﬁeazmds and
paRIcaldry otgmd?w mapaahuy al0rgahofh copipBtiyy Jvhucrﬁﬂéy be

vvher in the Derivatives of Fornmula (laa') are
S%Wﬂq %H"HP ? |' ude thogs ?fgf’é}qt'és%ﬂﬂ@%@d% 6pBksIRIag sulfur.
S[]éﬁtcbﬂi'f?éts |hélu§€°fd?%xa%'fﬂe HPBRctyltiR ?ngr‘é'égﬂ?e Ot)her types of

Derivatives of Formula (I) have the forml
sidiiabie egoanpiinecalglstsine ude,aareteramy i @aﬁem‘f gatboxylic acids

Sy 8sf o ¢ &a@ﬁerﬁ Q%Etéfétiu cf@fo%;oé% }npeég&e and/or

wherern the rlvat
b daunatexland in(@¥) gemwndsmmcsmengmpm@hmtgmn oxide,

SR B2 ARG L, gy motate

and/ondidmyltinatiacetatd. Fornul a (1 aal) and a Purine

o | niVEEF I Breretaty Beti 3 the e BB adi iR IS fedrhs made

ao&cdr‘dmg:’lar’ul"ﬁmr‘asehwtwewaoﬁf alfissugH auxiliasy blovdnﬁ%@gents such as,
vat i ves, of

u)retxg%%'g CRbRM IR Kidlen cBP e WERd-nl/25eF oS a5 the biowing by

Feotingawith e Dso@généteoéetsmbén@ﬁf foVéieriall{ f&®h Bakson d|0X|de gas
wherein the anmbunt of the Purine rlvatlveo

é@ﬁ%?ﬁﬁ gnyine maietywhichreagts tmhanwith theneolpigocyanate to form
Ledd Méékbtﬁué’éro'ﬁ@'sm%téﬂ @a?ﬁli)e ds@dam %mﬁho%ﬁpﬁg'tﬁelrﬁ% by

t he Purine Derivatives Formula (1) exi st

- weigt Prafsrablve 1dp %/oﬂw Wﬁ@fmemomnref@r@my%rtm% by weight,

bhséd bnahe tétarWdigt c;?ecﬁb\@(?%a%- ggéﬁvél ﬁ'n)(tb?é'l ‘O wdter is used

Puri ne Derivative of For
totheayesaat myeotiddr anomer of a Purine Derivative of

For MuFBrhkR ekalifts Bf Stifatle i WiiaF nfly by 84

For mu e sane as group urin

- Deiydett umﬁbedfeﬂﬂﬁemﬂlwr@tMr)e ﬁ:mlnmbémegpmg@rﬁ)lmierﬁbe can be

B, R0 B L B V0l 98 Pocgn, con

BaniseeVedagy dunich OQQEQB’HIEICH ppa1o4 tcsmmefor example The

BN o R B P 3pe rhde o AchiBh &l o pigitves are
sét fleothnthkeeeiGl 2') is the sane as group A of the Purine

Derivative of Formula (laa') .and when group D of the
Purine Derivative of Fornula (la') is the same as

4 group ‘D of the Purine Der AP g Fornula (laa'). A
Puri ne. Der at e o | aa
or g pBHreREh N eRtioh o Bt e sobiseinpt o e liited, by

frey foubwird éxérﬁﬂ‘éﬁ‘ A]r@,ud%tﬁlééf giveR i Uﬁér‘i‘é’ AR ¥SrcbHes" Yre

Fornulaé/laa is the same as group A t he Purine

BP9 o Be byovaiahk ynlgss omﬁawmmdg%tea Fasfthepxamples

- B iR by, (e FITVRhGYhatcliafdw %,r@s&ﬁe sane as

group D of the Purine Defivative o orrrula(la)

Purine Derivative of Fornula (la") is the

correspondi ng ot her anoner of a Purine Derivative of
Formula (laa") when group A of the Purine Derivative
of Forrmula (la") is the same as group A of the Purine
Derivative of Fornmula (laa") and when group D of the
Purine Derivative of Fornula (l1a") is the sane as
group D of the Purine Derivative of Fornmula (laa"). In
one enbodi nent, the Purine Derivatives of Fornula (1)
have the forrmula (laa'), depicted above, wherein A B,
C and D are deflned above for t he Purlne Derlvatlves

o — ' ~ o -~ " L Y
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correspondi ng ot her anoner.In one enbodi nent, the
Purine Derivatives of Forrmula (1) have the fornul a

wORked7jo75epi ct ed above, wherein A, B, C and D BC®US2006/048035

defi ned above for the Purine Derivatives of Fornula

(1), and wherein the Purine Derivatives of Fornmula

(la') are substantially free ofOtheir correspondi ng

ot her anoner. In another enbodi nent, the Purine .

PelyoVAt i ves ofa palyetines pplyol hasedtdrepfopaxylated Ighyderine having a

depi ct ed abov re defined
above for the%‘ﬁ'}mﬁ; %@1@)’&%@3%@?}(@ #ul a (I), and
RblyoeBn t he Parpoigetberipodyolisitiatar HasenudrapfdpXylated glycerine
anomer 1 on b UL ATHERT PN T R G egoptains 4 wt.
Formula (1) e>%$¢o|a$ a mxture of a Purine Derivative

f rmula (la a Purine Derivative of Formu
'?P%{gf? wher ei @ %@4 fg}%m'y(af'n%lﬁ@rﬁﬂseﬁérnemwylaxedaorbltol
Formul a (1al) mxfRPdhydhexa Rinberdf 3dtemdik Dy g, contains 2.2

Derivative of Formula (laa'). In another "enbodi nent
the Purine DeMtvde KR of Formula (1) exist as a

pEd-4oe: of a %Ja.hparagtbmmfﬁdqfodﬂ%@géthg#. ggﬂgc@ (Aldrich

Purine Derivative  of Fornul I aa’
of the Purine GRemical Gee);iof Formula (laa') exceeds the

pEeIAbosf the f&nhw?o%%b’lﬁ\ﬁét%ﬁ oo Ao g/e(twlg)ne ré]*’C(ﬁ

further enbodi nen ne r| vative
(1) exist as dAbiﬂmChemlmleC@f) a Purine Derivative of

PREmibRof =) BB PRPREL OBl A3 B oo

Formul a (1) exXAkiricksChemicall@e.)of a Purine Derivative

PrexpOh; ci 7 endanRrmurtend dala biachonaiiiae piveol
Formula (la") (Aldrmdshéhﬁc@lrm@r){ of the Purine ‘
PR bl digeBvE e, meﬁfﬂxwhgag?*m&irﬁpggnbﬁgpalyethylene.

m xture of a Purine [%w;quKY&rpthEﬁ{lé&l@owgna and a
urine Derivative of Fornula ) wherein the anount

B’fEG-HQ pimethyieineratd G@@mwﬁﬁm@a@%aﬂpoeM\é\ésqb/etmwene

amount of the Purine v (la"). In a

further enbodi nent, t%ﬁé?’dﬂ%%abgbﬁ\ﬁg%%?)of For mul a

) exist as a equal m xture of a Purine Derivative of
-la") and a Purine Derivative of Fornmula

(1 22 I it COMRAHNE RHEIERE, BRI ¥E D) a9 T aBubblis KoH |

i nclu ounds 0
b‘bVé\Q)BsﬂESE-C(D@TQQG’ZtEI me&méﬂp@Ty@\ler pbWHErd%‘EE:SEI\NEe @hixture was

O THE
PineRh et o DAL N Sen - baL it 2 Hiraden pyige at
@mo&@meempaeWMtteL The rlntmlgeﬁ pechd weal stypped ad vacuum valve
r.po avi n a nu ave
KO RS R KR 1R SRR BB 856 AiaLPdRg reactor.
Propilerd omdeaqaoo»@)l whé fgd 20 theréaddousing d bﬁes%neé@éw back
havi n | east one cation there

- Blonor By f86 iR e BRI naSg G i S he TRACHF dhrougho

30

maoptchsemw one- reqntr@u Rb RAHICPERSTY Qsehe\ﬁme vas recorded and |

B rm %&%ﬁ%‘gﬁhﬁq‘ﬁﬁ/@%&%ﬂ@aﬁ%t bégnoggoamn?os nmany

years that cyclic: ethers conpl ex pot assi umions .
strongly. Crown ethers were discovered in the 1960's.
by Charles Pederson and he was awarded the Nobel Prize
in-1987 for his efforts. The-ability of cyclic ethers
to strongly conplex nmetal ions led to much scientific
wor k. Unfortunately, because of the synthetic
difficulty, high cost and high toxicity of these
conpounds, crown ethers have never found w de
conmer ci al



10

15

appl i cation. Perhaps, because crown ethers were
di scovered first, nost of those skilled in the art

woavw/owmso | ooked the strong conpl exi ng abiliti 86T/US2006/048035

possessed by non-cyclic polyethers. Among the other
advant ages of noncyclic polyethers are ready
availability, low cost and thelflact that pol yners and
ol i goners of ethylene oxide are so non-toxic as to be
food additives. A commonly-assigned U. S

Dot opefitt 4, (e PRoRIITEr DR PRI, B ARicodickOM tles o)
pne REGa108f (seenTabieddor pledngeweighy) were @ﬁﬁfg%cﬂﬁon? oRg-mer
er | a

CO unds”, (Atty. cket No. PO87Q9,

SEVE st Rolfeaiiss dherbiIs wassipaed fal-ag mindtes Lrider
w¢dumc(t~ocm pélapwnmnﬁtdgdreﬁ@.géoa@ ﬁmn@eo AslAbYe Watée The
chel ati ng agent for thebase-catal yzed al koxyl ati on of

nigRges fﬁep\eﬁétmeg 50 VRCHATONAIV® fe Hie roagtpewes @ipsed, thus
Bﬂo@Klﬁq t%ef\‘ié’d'[ﬁxrﬁ ‘E‘H‘?&ﬁg) inReseaer, "Pr%%g% ox1d? (?OO g) was

conmon -aSSI at ent ap | I cati On al so
t@r#h@vr@ﬁlCMteSlm aewetswrgrf@e@lrhaqh leep'tatnnntrat fegdhrate to

BBV SD L Lok IR SGUIRORLLOT i

Fﬁwas'is@sa@d tag pmqmm@bnlde-waatramﬂdﬁg anﬂjus«edeo detexmine
%@%f&@p@ggg{rﬁﬁhe al koxyl ation of short chain

ers a third comonl y-assi gned U.S.
pat entT hefeedaate fm the sxafmplesl poepamredewith aded|gokathwiehle

s OB R AL P21 e Ao o i

dd)xs‘:pla:)lsea E’(mt)mwti‘%mblaiw withbat ﬁ'ﬂﬁfcl’yc%mﬁ)@ﬁ@é-c@ﬁtaining
a a n al kox of |ong-chain .
SOFUREN IPTE0R L A8 s e mnRtiatea B letegortad A I, it was

_ mlrwelﬂw ltiee eate ofctabxcoH%@ly}zeacmPakﬂaﬁah @é‘zﬁ&ﬁlﬁﬂétl ?io°C

20

25.

n-c aln

cat al ed al koxyl ation yo
Ig% Aceelerated o apriggimajely ﬂésﬁg%dmtrpm%@cp\r@,ﬂon of about

SQM\/% of hEGHWld@JdeaE&bX#ﬁ&bEWS-ﬂ%ltwédbu@@m X HEG-

Counter-lon" by Mhail |onescu, Viorica Zugravu
flal ache and 1on Vasile, Cellular Polyners IV.
I nt ernati onal Conference. 4t]gb|e$hrewsbury, UK, June

5-0, 1997 Paper s, I—87TEdk GELpT ()™ E}:HZZL ”A gvny Ex. 4
p yBI gl € IIU pUUI | bllcu I C!:JUjgd des r 69,. I.: 140 . 140
"BE --‘ibbﬁ% rl:l\: not-ecut-ar—wet ”|1|QL E)r\ ot 42 38 458

oana

5

SN L1\
F Propylede Oxide (g “ZL?‘LZ&OQ 21890 of |t o300
J"'T;Ft t | ozglf \I\nllB(B . 8.8
gé\dﬂt Nl e 1o bl de

1
(Vvt:h/ﬂ)y chain ﬁrﬂ C;f :_'gl :OCI
o388 nd on148e 143

mtﬂw@/mndnnré@ t He et-BE&ct ilvenbdd of 2.10

.phelativedratg BRLAGROR ni ng Addj tilvest.A€ rdact1.68 1.47

accel er at ors for pr oduc:| ng | ong-chai n pol yet her

POVt RS SALNE B B AVl R FREL) % star

orixiune reprasentativead thet osed be pre;saﬂet paigethen pobiuds for molded

kY R gp g8k s ARl P EEl S daying aiforont

huﬂgccdhawer@bﬂsmdﬁeﬁh@d’nwaWaw etHoXYEREGrae WeR: evaluated,

ARG S BOuS o bigrent®h i LRBRAT BRI it an ol ki ene

“oxide in thepresence of a basic catalyst having at

| east one cation thereof chelated with fromabout 0.5
to about 20 wt.% of a pol yoxyet hyl ene-cont ai ni ng
conmpound havi ng a nol ecul ar wei ght of |ess than about
10, 000 g/ nol e, wherein the weight percentage is based
on the weight of the | ong-chain polyether polyol. The
i nventive polyols nay be used to provide flexible

pol yur et hane foans and
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non-cel | ul ar pol yuret hanes. These and ot her advant ages

and benefits of the present invention will be apparent
wonramorso Det ai | ed Description of the |Inventi oRCIEIS2I06/048035

bel ow. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The

present invention will now be described for purposes

of illustration and not |imt-at2en. Except in the

operating exanples, or where otherw se indicated, all

pressing quantities, percentages, OH

nb f h t.h
epeci Ti i SAbLRIRE SR RRLS S8 s fiavins asvqrosy numoer
ofrﬁ_%lhtngl |ﬁ©tﬁgd wlw b:;ertahed tfmnnGOe%dBd:lygl Bquoad Jearid ﬁg % Polyol
S—an ecul ar wei erejin are r
&Ta0 e R IRER Wb oS0 ot Sokasgestest Pofyether
palsicehstornairghétart espens wm'tteaté@ upger vaedhas (@-@ 5 psia) at
The resent i nyention provides a |long-chain

ﬁgﬁm\% ?ﬂtﬂ"\ﬂa HEQ9RY t%\f['ﬁwmb&uelw?%%a%r e&118550 minutes,
W@'rﬂfﬁb?@ﬁ feBy Wa%@BPéea%&tH@bgc@ﬂﬂk\%l@Wa%dclgé(ed thus

al koxylating an initiator with an P%ene oxl de

f?'ﬂ@lﬂgé'@%r\r@euem i theseacta(zPBspsinay Pigpdeneaudde (R0 g) was

atlh?;th‘g{}@éégfnreétlgtaﬁg I%Ellffi]&téﬁt tt)rrﬂgingalgn i@ Rg% r‘@;aciu%’ &fesgure.
'E&éﬁ’ éme n@qqlrggstotmplg@e twoP§ fﬁﬂdewamee$wedtmdr\esg¢ttto
Qgged la(%‘?l%h f&ﬂﬂe‘ﬁé%rd?ﬁroé@?yﬂa??ﬂecha' n

yet er po yo present inve
provi des a process for producing a long chain
Pl ¥ eJ% -16%9/(9 lﬁm ng a nunber average nol ecul ar
Wgﬁ'[’ﬁ—mre—gﬁn 1,200 g/ nol e and i nvol vi ng
al k ox&lshant mejxturei snnrilaatcothauotf Examgle lGH5enas prepardd,) except a

 AolfPB RN 5 e R Bl Yorored withy Pegngiated o

;pmygnyemylbwe&mmmmgiwhfp@uﬁa f(ﬁ@el mhﬁl@‘t’ll) n SLﬂfdﬁI@hﬁKdl—ﬁWas
0 ss t han 10, 000 e, wherein the we
ég%d bARIRQUP MItHES oirg i) 1@ pringethedatal Ha&ve! to the

B .émhé%‘sftﬁét apExgtnpla t@sprﬂﬁg%.xtuﬂé %é 9Ha®@d| o & Hhteflﬁér

20

25

DFOVI des a flexib .yuret ane foam na fromt

slaindessoptest @ab’@th% p%lvo reasioronihepsliagt BbEyEnWas iwaiedtunder
VR0 |5°6§1an?“| Hs518) ooﬁﬁc? %ﬂo@mgyﬁiltrog%w tggofty mﬁgs

average nol ecul ar wei ght nor e "t han
1SE6tRTe Afte B MiBuiesathe pitrgenfeedavas smtnechrarmi thpl wnaium

\98“/@i vdsibbEd ptrh%% 6EkiR tﬁﬁ@?é{ﬁm lﬂttﬁkyrfﬁgcﬂﬁ'\”tﬂgf)gte% oxide

| east one cation er eo ed Wi rom 0
(#O0 g) wes éequtsidh? geagioe @b acate aufficient o mpaintain Hvpsig reactor

PR TH6 b RN I Bl 112 4880 FoelP B magpyypa anc

\amt(scalsuiaﬁaatfaeﬂsrate:(gfsrsn])| nk| ng agents, ext endi ng

Ly d |
PTT e T oo R TaY ExampRIE- & Rh8 EER R nER Rt Rh TG additive) and
- eamiplesof-110hand g4 ph/ahrvamluysqtdtrﬁ:sxywhytéhe cBmaanrrﬁgsent ‘

- EEBLPEC bRl  BRtert Tyl AT ok, B e aSednTable

belewpol yi socyanate and at | east one | ong-chain °
pol yet her pol yol having a nunber average nol ecul ar

~ weight of. nore than 1,200 g/ nole and produced by
- - al koxylating an |n|t|ator w th an al kyl-ene oxide in

the presence of a basic catal yst having at |east one
~cation thereof chelated with from0.5 to 20 w. %of a
pol yoxyet'hyl ene-cont ai ni ng conpound having a nol ecul ar
wei ght of less than 10,000 g/ nole, optionally in the
presence of at |east one of blow ng agents,

surfactants, cross-1linking agents, extendi ng agents,

pi gments, flanme retardants, catalysts and fillers,
wherei n the wei ght percentage is based on the wei ght

of the | ong-chain polyether polyol.



By "l ong-chain" polyether polyol, the inventors herein
mean a pol yet her pol yol having a nunber average
wounbemasao wei ght of greater than 1,200 g/ nol ePCT/US2006/048035
preferably from1,200 to 50,000 g/nole, nore
preferably from1,200 to 30,000 g/nole, and nost
preferably from 1, 200 to 8,000 g/4wle. The nol ecul ar
wei ght of the inventive poiyols nay be in ah amount
rangi ng between any conbi nati on of these val ues,
inclusive of the recited values. The long chain
pol yet her poiyols of the present invention are nade by
basic catal ysis, the general conditions of which are
famliar to those skilled in the art. The basic
catal yst may be any basic catal yst known in the art,
nore preferably the basic catalyst is one of potassium
hydr oxi de, sodi um hydr oxi de, bariunrhydroxide and

cesi um hy@roxide, ST [T gf gr gol r asi ¢ catal yst
IS potwabsi um hydr oxijde. E;g t abl %w Eialor (or starter)
conpolfaffR|RBncl udle,| but @rc&fﬁr iopiEed to, CGi-C 30
monol K2 et hyl éne ¢l ycal | di et‘_H)ﬂ'é?r ycol ,
triethylenelglycoll, ipropyliene lgliycio 1, 3- propanedi ol ,
diproqg enejgllycol, itnigrapyl enel g co , heopentyl
gl ycols (k|41 but anedijoll, |&|&s butgr@ et .
2, 3- blkdneRi ol , |1,/3{But gREeH | | 162 ‘Bexanedi ol ,
gl ycefn, [tti meqhyl ¢l pr dpdne, [tri meShY| ol et hane,
pent agrythrirtots—a=—rretyhghueestaes—spr bi t ol
manni @l , + hydqoxymethyl gl ycasifde, | _ =
hydroqé;;g)?d | gl Ucosilde, |8le@S (&I F S
N, N, NN 1Tt faki $T2- By draRylet jeyi— 12 2} |
hydr okypr ppyl J et hyl ¢ne di gm|ng, [1, 4- cyrcl ohexanedi ol ,
cycl ohexanedi fretthanaol ,| Qydr dqull none, resorcinol, and
the | {dee. L Nominal {initigiar funetd @tylsﬂmﬂto
SOFmﬁ%wP@Myﬁ%ﬂg@@ﬁ@nmemﬂaww
fromgg to|4] The. fluctidnalilty|df K& nitiators
usef,ﬂ pltheipregent Hinventl my belin an anmount
rangi ng| bet e any {camyi nat|i gn f| t hese val ues,
i ncl ughlelel the neditledojad|as W B xtures of
monorhb|'c | Phi it org ar ﬁﬁre{ﬁ@%ﬁgéat ed ol i goners
may ajsb beju i Zed. A pe!ypxyethylene cont ai ni ng
Conpopmyt, ISYCh 4 Ta [pgtyetiyf e giyco| , i s added to
. chel atg|af leastt ong qf [the ic ngpsh t he basic
cat al yst(Ri%ng |t he |al kc@@ﬁ@mmnﬁf i nventive
| ong- ¢Hai h pollyet hed pollydl |or|SeTEP process.
Al terpativelly, tthe Rydrgxw fluncti opality of the
ponokyetherne%ontairing conmplound| may| be capped with
. al kyl wopbefer ablly jmet hyl|o|grieues|absi®| known to t hose
skil 13| St he dr . Trisibo1ﬁbi&éﬁ@ghéﬂe-containing ‘
conpound js|added{tq tlhg ijnijtijator|at™ a | evel
resul Hpgr-n—O—5—tro28—w—1-9%—based—oen t he wei ght of
the | ong-¢hai n poliyet her| p .| gpre br ef er abl y from
3 wt. 0109~vvt§00 B 9 pol glgene contai ning. -
conpornj pr ef ¢&abl| @ hds |ay TlAFowe| ght of |ess
than 10000, fsie @ efler|dB ggi; %ss,than 10, 000 to
10P.a1dfnnst pﬁ?ﬁgg?b!y 3 Gﬁdgqsl’aoo g/nole. Tre
pol oxye , : ~ hden®y have a nol ecul ar
.wei-ght | i m%%ﬁ eﬁr@n& ahy combi'nation
of thesq Bﬁbtg 8 Fepl-gci f.ed val ues. The
al kyl eng o8| @gt.gng the initiator
to pred enaijug 8 Fh 'epo| yet her pol yol s
i nclu Bt % PP &-1%1%hyl kne oxi de,

propyl ene oxide, oxetane, 1,2- and 2, 3-butyl ene oxi de,
I sobut yl ene oxi de, epichlorohydrin, cycl hexene oxi de,
styrene oxide, and the higher al kyl ene oxi des such as
the C5 - C30 a-al kyl ene oxi des. Propyl ene oxi de al one
or m xtures of propylene oxide with ethyl ene oxi de or
another aIkerneoxrde are preferred Clher
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incorporated in their entireties by reference thereto.

The i nventive | ong-chai n polyether polyols may
wonef7@rsisby be reacted with a pol yi socyanate, PCT/US2006/048035

optionally in the presence of blow ng agents,

surfactants, cross-linking agents, extendi ng agents,

pi gnents, flanme retardants, catdtysts and fillers to

produce fl exi bl e pol yurethane foans or noncell ul ar

pol yAscharhesap@@ciated @yprefqriesaoeyaﬁ'aibm Hathe holymydathylene

R4 B P A Y P AT 819,900 oot

lq;x? qp?qreased rMI lP@@giaa:@talyzebypl»rspoxyl_aﬁbﬂsregmdﬂ_e@e of the end-
i phat i cloaliphatic, ara t| Laromatjc,  an
o8 s Byl 91 DRI uleire Rl o o8 388k Iebien @S the otner
PmspmpEe -100,000 $ERS ke )i addltivg HBcldeRBHIRcABRAbEN
gﬂ g] 562, pages 75 to 136. Exanples of such
W989§ AUPRs i nclude those represented by the formul a
Q NCQMEhé&%W‘ﬁbPWIéhlhé t@b@%ﬁ’ﬂﬁid g gaﬁlcuﬁﬁﬁébﬂpltbfe

i s an aliphatic hydrocarbon group;
'@Wt@&‘—f herain |S@eﬁyl§\*%§aﬁtﬂbﬁ highy mple@waam&fﬁﬂ%ﬁecresndes ina
s@b@?&’t@%m Sﬁ@‘é%glég with |taé<9r‘ﬁ§tdf‘ih9¥fb@°ﬁ't Q &[sq}l’t%g in
| es of suitable Isocyanates I nc
Tﬁ@mtmomxwatmmramwmeg dive Mmtata&er the final
pho g%@éﬁﬁﬁ%@& R o%hfé;ﬁlgi‘%%‘g)oool Socﬂg PR G-100,000 (Ex. C-
Wmmm@pmdt&ts aowtairigdisolils. sBoy am@andmﬂwe'r rialeeslar

. tp-3,3,5-tri hyl - 5- .
Hrighl BESs, 3 TG eydls IRESHRRR sayRuRblid PSSt lineu evidence
fgeggwso?g% | egnﬂd ipolyfethdr, ﬁ@l&o%&ﬁaﬂgd rtét&onfé’ih solil@ls are generally

r ot oi yene

eI deyeRaPE T RAATelihiost and,ale opagrAly decoanized as higher
cliatifyg mhexyém@idmdf tﬁe pHlystaey adakie diHy PoRRiIIgSweight of

e G i itapatlies Wih deerpanar Eristvanass o tdegnioher
rﬁbl@%@lérﬁﬂ&ghﬁPEm n aé&é?&%b‘nb"fﬁérlﬁaﬁogylé‘] ?gl R:Lthe best of

-4, 4" - diisocyanate (M) ol yneric

the iRvaRRtars kaowates,, hafam@mn@meqn t@g!\tlllsﬁwartat e;

tri phenyl met hane-4,4' ,4"-triisocyanat e;

pol yphen -polynethylene pol yi socyanates of the type

“whi chThejoregolila examalep @fdheémreseant ianehtior an difered for the

ARpORe EF INGERUL ALY ROt MRS R h bR b HAEist ks ssiied n

tea@rthat the @nhhnﬁme@tsidesmmem hersin nsayc be asodifiedrarbredised in

haSue i el PRI ARE RS PSP hgpon. oo

swopei4be ivestiqreisdb| ber ineaisacediby the abpeadey ataies of
-the type described, for exanple, in U S Pat.. No..
3,227, 138; modi f i ed pol yi-socyanat es contalnlng
carbodii m de groups of the type described in U S. Pat.
No. 3,152,162; nodified polyi socyanates contai ni ng
uret hane groups of the type described, for exanple, in
U S. Pat. Nos. 3,394,164 and 3, 644, 457; nodified

pol yi socyanates contai ning all ophanate groups of the
type described, for exanple, in GB 994, 890, BE 761

, 616, and NL 7,102,524; nodified polyisocyanates
cont ai ni ng i socyanurate groups of the type descri bed,
for exanple, in U S Pat. No. 3,002,973, German
Patentschriften 1,022,789, 1,222,067 and 1,027,394,
and German O f enl egungsschriften 1,919, 034 and

2,004, 048; nodified polyisocyanates containing urea
groups of the type described in German Patentschrift
1, 230, 778; pol yi socyanates contai ning biuret groups of
the type described, for exanple, in German

Pat ent schri ft



1,1 0 1,394, U S Pat. Nos. 3,124,605 and 3,201 , 372,
and in GB 889, 050; polyisocyanates obtai ned by
woebwresdsaat i on reacti ons of the type descri be#CTfUS2006/048035

exanple, in U S. Pat. No. 3,654,106; polyisocyanates
contai ning ester groups of the type described, for
exanple, in GB 965,474 and GB 19672,956, in U.S. Pat.
No. 3,567,763, and in German Patentschrift 1,231 ,688;

il :of the above-nentioned i socyanates
with acetals as described in German Patentschrift
1,072, 385; and pol yi socyanates contai ning polyneric
1.at t yAdeng-chabupelyetheripolyolpmvites armumbet avé}a§e malecular

Vaighpef e dian doetR g ARER IR e picbliiely Slkoxyiating an
|a|1ammh1mh langalkylehbe)m@ﬁume priesehce &Y/ BaGE ¥atPsthaving at

| ut
IR8FESF oftie” Piepor SBolefer withatthutn o dhost 20 miod6 of a
sdlybkysihyienkheoritainivg Lompacad rHaKﬁhg? Baholdculsr WERP of less than
5035|ble to use mxtures of the polyisocyanates

R0 ghvele. Particularly preferred in the
WRENIN B Veightqsereeffades biseaH tHe!
and 2, 6-tol uene dllso§§§natg and é?xfﬁﬁisqggﬁ%ﬁmﬁ%éham
Rlyeites peial) . Prepol ynmers may al so be enpl oyed in the
preparation of the inventive foams. Prepolynmers nmay be

repared by reacting an excess of organic
£0I yi §be Jengrchaiy palygther olydi@ceofdingtth Glaim rionaving amumber

AlsrBe Tl B WRIBREDT RO IS P 260 T  Buput 5000 gmole.

descri bed by Kohler in Journal of the American

ﬁel rfﬁ%tkﬁgﬁgﬁ%% B‘?‘@E&%ﬁ%@\ﬁﬁé&%ﬁgaﬁetcﬁo?ﬁa%@vmgg number

mlaragednolectize vsight dhigomisebalt 19280 Yot as hbbat @be@%/mole; .
hydrogen conpound is not critical; any such conpound
can be enployed in the practice of t he present

4.nvenThe nbngﬁﬂhéﬁbbﬁlyéﬂ@rtdo%‘i a@BbtdIRg b X:Iéi?ﬁh”ﬁ’@\ﬁné % number
t he Egl ret hane form ng faormul ati ons of pr esent

qyrre ecH@r wRIght %frfr%maaﬁmg 1 %@%ﬂm%t%about 8,000 g/mole.
catal ysts, cell regulators, reaction inhibitors,

| asticizers, fillers, crosslinking or extendlng
gent §he Eﬂ'aﬂvphelrh@@lwﬁwer@p&ol scaprding de Claim dh wieyeinethe

‘ f
S s Hto Gt el BV rnrey 88F histhfeBd e
tpemmbwmhmpyblnefgl?écﬂ ﬂ@@&dﬁ%r@dlcﬂ %ﬂﬁiré%ylene glycol,

eneral |y of

PRGNS oI, REaRamy ady. DrcbwAneAIat, & 2Bvianedick 2.3

ithyibeioe b&#tﬂﬁaﬁ@dlolpf'pﬁéﬂ@@ﬁe@?ﬁld% yEErid! et didiopane,
tg&%dlmeth | sil oxane resi due uch stabilizers are
hyigisihane. pentagpdhiiiod, c-methylehucosige. serbiigh nramnitol,

r?yo% ¥rﬁ§€hy?@|@c§s@%9 h§8{%xy§?6:§) %l&&ég%ﬁé‘ Labldsd N, Ntr(lerg

foamTorm™ng process AVERt] on I'nclude
tﬁtfag@{zvhvd rpx;«eéhw rgvarhydroxyerapyi]etiijlese dimnidey 3t 4-

such as
eRtienelit, &5 %%“#@ﬁ‘%%@%@fﬂﬁ%%ufﬁﬁ%rcmo' and
mm@wm¥nhemgﬁo||ne : .

N.N.N . N -tetranethylethylenedlanlne .

pent anet hyl - di et hyl-enetri am ne and hi gher honnlogues
(as described in, for exanple, DE-A 2,624,527 and
2,624,528), 1,4- d|azabicyclo(2.2.2)octane, Nmet hyl -

N -dinethyl-aninoethylpiperazine, bi s-

(di met hyl am noal kyl ) pi per azi nes,

N, N- di et hyl benzyl am ne, N Ndi net hyl cycl ghexyl am ne,

N, N- di et hyl - benyl am ne, bi s- (N, Ndi et hyl am noet hyl)

adi pate, NN, N ,6 N -tetranmethyl-1 , 3-butanedi am ne,

N, Ndi et hyl - b- phenyl et hyl am ne,

1, 2-di met hyl i m dazol e, 2-nethylim dazol e, nonocyclic
and bicyclic am nes together wth



such as 2, 2-bi s-(di net hyl am noet hyl) ether.Q her

sui tabl e catal ysts which nmay be used in producing the
wonversase pol yur et hane foans include, for exaRpiraS2006/048035
organonetal | i ¢ conpounds, and particularly, organotin
conmpounds. Organotin conpounds which may be consi dered

sui tabl e i ncl ude those organot1®-conpounds contai ni ng

sul fur. Such catal ysts include, for exanple,

@i - n- bloe Jang-ohaiprpelpethes pottydiacco;qmg toClaim t atlherein the

SRS AR o ELASIEG AR U D pHAE, s

hyedrozide, and oésilin bydroxids. tin(l 1) et hyl hexoate and/ or
tin(ll) laurate, and tin(lV) conpounds such as, for
exanpl e, dibutyltin oxide, dibutyltin dichloride,

i but Yhe ilongichgiet solgetheic wdydltacaomuhgtﬂds digim 41 QHeréini the

nmal.eat e and/ or dioctylt acetate. Water is
bisie cralyst 19 Petpsslumpydigridep| owi ng agent in the foans
made according to the present invention, although

aUXI [ ar)( bl ow ng agents, such as, for exarrpl e, carbon
&i oxi fiee lengrehin paljethasralyql asserding ta Slaine 1bhherein the

Qkyléﬁé‘aﬂlwlé%ﬁ&éﬁ‘ﬁohﬁéﬁ% Sxﬁen'gll‘apsﬁgné 8xnde oxetane, 1,2-

chem cal ¥ form carbon di
Bt%erM eNe pdde: isobwtylaee oxiden aﬂmpmrwdsmc ;zmlahexene

ORe roup VWAt er. can use
A e B8t B Bl mbd e faeigor
wei ght, rmre preferably, 1 to 5% by weight, based on
he total weight of the isocyanate-reactive m xture,

f wal B¢ 19ng-GERA Rolyether Rokwalaccpriea te SiainFis wherein the
HAKABAL &Xidd isSpro P?Mr% éﬁgbtdr@ﬁbc@g?ﬁg@éﬁ Wkl@é‘fﬁlicﬁved by a

be included in e flexible polyu oans O

bipek ef ethwienspXige- can be found in Kunst st of f - Handbuch,
volume VII, edited by Vieweg & Hochtlen, Carl Hanser
Verl a I\/Unl ch 1993, 3rd Ed. pp 104 to 127, for
Heanp be longechainenelyiethes palyal aconating it Claihe 1yusirengit the

ves_ ar t fort
o AR Rk S BEEnt Haa RiTsffipg Bl from tess
thahweioud t1€d)0hgimole. tocabdut 4100 dimeleed, by the
foll owi ng exanples. Al quantities given in "parts"
and "percents" are understood to be by weight, unless
‘gt.lherﬁhe daomgf+dil1iaia:t miyeﬂF@ltrr ddhﬁ)ll@caﬁﬂilﬁg t& dmmmp | hzlemAerem the
' oW, e followng materials we se 0 '
DR PN pE R B EorsiobPE A FCHAY EGMAT rom about
30 ghgole tbyabiow 'ooougreesleof 240 ng KOH g, Polyol B: a
pol yet her polyol initiator based on propoxyl ated
gl ycerine having a hydroxyl number of 350 ng KOH g,

TNt aTRS Idhgehail psirethae |p\6<Nol (éccérd?ﬁd; Y& Ol QOWrem Athe at

initiator based on prop ox!y ated sorbitol having
'ﬁ?ﬁ‘r%&%a%%&h%ha%@% yﬁtﬁ/@e@@ﬁtwlmgbguww %sto about 9
WO oftee HRYIBREL 890 W

pol y%t hylécﬂgog}%yc% “QA(ISBC# aféﬁﬁd&gﬁb?g PEG 1 000:
- a di hydroxy term nat ed 1000 - MW pol yet hyI ene gl ycol
A& dr hchoGhen

tlﬁlrm'ﬁat ed 10 0834 %l})gl.yet ﬁg%ols&égép%%&grxawnganumber
. VYRBAYE amolecu»ar wegightiofomideest abatittl,d00gymbke, thaatredess

é‘%@f@%gw pol yet hyl ene glycol. (Al drich Chenical Co.);
di met hyl et her : a di met hoxy term nated 500 MWV

poI yealhpkysabng an initiator with an alkylene oxide in the presence of a
basic catalyst having at least one cation thereof chelated. with about 0.5 to



gl ycol (Al drich Chemcal Co.); and PEG 1 000

di net hyl ether: a di nethoxy term nated 1000 MW
woaborartwgb ene gl ycol (Al drich Chemical Co.). ErampiSen06/048035

C11In this conparative exanple, Polyol A (190 g) and

50 % aqueous KOH (4.74 g) were charged to a one-liter

pol yet her polyol reactor. The- mYxture was stripped for

30 m nutes under vacuum (~0.5 psia).with a nitrogen

2R Gwt1 %00t pelyoxyethyiane-contahisgmompaend pavigg avemlecular

\SRC e reactor was cl osed,
@E@gﬁﬁ? Ié?‘%dtng t v\;l?uﬁﬁrr?pgﬁélép& a) in the reactor.
whemihdhe wmgﬂtepém@ﬁtag)e isdsadeeion the heighaasfithe Ioisg-eBai
;ﬁ@eshﬁrre fee1d back | oop to control feed rate to
i qué%o psia pressure in the reactor throughout
t he process The tinme required to add the propyl ene
s recorded d to determ ne absol ute feed
PA o Th s St e BBIOICIRiy 4. Whe LR thalsng shaipiolyetner
SHIgbDRage ieithber E%Mgé%él&bﬁlml@ﬁt @8fr8?n QBSutP F%é%)mole to
é ee Table I for charge weight) were charged
49Q.8 &ther pol yol reactor The mxture vvas
stripped for 30 m nutes under vacuum (-0.5 psia) with
a_nitrogen purge at 1100C to renove water. The
¢ r odBR RFOFESS aagorgrrtg)pealaam 3awberain the torigochaip polyether
[
56 5§ Rés Wurfibgr &tk rabggﬁ %gégexﬂgl FSffr@ﬁgH%&n 20p, g/mole to
@Qpl#tr@) ﬂéﬁcg/molersr ng a pr essure feed back loop to
control feed rate to maintain 50 psia pressure in the
react or throughout the run. The tinme O required to add
16e pTbpyroness Accerdingsto Et&indw, wahergis etk Idhgd@ﬁéih BoMether

RS = TiHap EhVerel Tl e BR Lo ofpui 10g rmote to

alotslitt &, 0e0agawieli ng to the invention (Ex. 2-4) are

shown along with conparison Exanple C1 (prepared

wi t hout a pol yoxyt hyel'ene-containing 5 additive). , ,

1Tan eThe pABcESE abeoriY RFCHIRM ﬁ)ywﬁgrfef?ﬁ B fitidtor -
, 1t was found that mgpe rate of the KOH catI %O %bcl:ﬁosenfrom

%rﬁm@pa@is@ ethwiene glyeal, aliethyzne glwdbldtri;Ethlenel galymlepropylene

50% h
QoS R PR Tastiol AimtSRUEPE B aBvIoR ahvga amRrnty
Gyesl, 194-Btanetiol, 1(2-batirediolBageurihedifis ¢,3-Btankdiol, 1,6-
the [ ve conce %{y s extended to a start m xture
sl abicsano Forbyiempare. Hostiiolptians, meniasryinritol, o-
rﬁ@lﬂﬁbl&c&@fdeﬂgbﬂﬁﬁl fiAaAhRGP h&&ﬁiﬁyﬁﬁ@thy@ﬁfmasrde

ef fecti veness of PEG additives havin ferert 25.
SreXYPIPHEHEPRIde astérrese Y N.AYAY ds%;rakeb? hd rowettenor 2-
BR AUA n e presented
I\ISl{] grl)'\eeﬁ{yrﬁebel orl‘v{\r'éltéxpagmmé 4 gﬁ'éﬁéﬁi&é?ﬁpar ative
xaneglimethanaly wcuraguh‘@nen gesorhingl,cand mixtubes thereof.
290 ng KOH g was prepared from 60 % Polyol B (120 g)
and 40 % Polyol 'C (80 g). This nixture was charged to
. oneThBtmrJC%$Saan¢@slmgstoe@|alrpo1 3 evihencipthe basicemtalgst is

vac. '

- SRR Corsbiity Hiioh n.st%rdt‘)tgﬂﬁ{%d6°¥'ﬁ8w’%ﬂ%ﬁa@%@e and

‘gasdemdrydrokider 30 ni nut.es, the nitrogen feed was ‘
st opped, and the vacuum.valve was cl osed; thus .
bl ocki ng the vacuumin the reactor (~0.5 psia).

5.0pyTbagroxeseatddifirg tov@mithers,iwkereimthd Basit Yatalystis
F;I‘ﬂgg?%%;\&groepé to maintain 40 psia reactor pressure.

equi %d'to ‘coiipl ete the PO feed was neasured
and used to A



calculate a feed rate (g/mn.) for the standard
propoxyl ation. Exanples 6-10 and C1 1 A start m xture
weizni7lias4sb o t hat of Exanple C-5 was prepared, BKTAS2008/048035

portion of Polyol B was replaced gramfor gramwth

the indi cated pol yoxyet hyl ene contai ni ng conpound (see
Table I'1). Sufficient KOH was tlded as a 50% aqueous

m xture (3.76 g) to bring the total KOH | evel to the

same as that of Exanple C-5. This m xture was charged

a-qne-lLiter stainless steel, polyethe ol vol e
38 o HE Pl ARG ol Ml ek Zog ayice is
c(ho@t ¢ eh fmvitw ?thwénét%ﬁkfe,ApVObyl@gal d»_cwé,n@(dtia?ﬁpg.@tdn@ 3 Baitylene
L oy r eact,or. er .m nut es, e nitrogen )
9’%@% ‘g&”@%&@p@ﬂf’eaﬁa' f?éowgfmxrﬁwifﬁwwsw%s@ur ene oxide,
1 LARYI \ ctor. Propyl ene
G B ARYIene dligey i TeR thefddS O 7 oAt
sufficient to maintain 40 psia reactor pressure. The

ime required to conpl ete.the 400 g fee asur.ed,
A B SerResoralain L avsyefi the S kT aade i
propylenapdide Or 2 Klook o byspyéhy ekriecfoeied By A®lock of ethylene
additive) and Exanples 6-10 and C1 1, with various
ﬂiﬁ‘?ﬁloxyet hyl ene contai ni ng conpounds havi ng di fferent
MV and end groups, are summarized in Table I
bel ow.| As can be appreci at ed b1y reference to Table I,
e PO BATHRGRAEEOF MR hahereitthenpelypyyethylene-
B ARIHPENRLERY HRDS 'Me&?l@%ﬁ& 1958 M hBGut fo,000

f K ze ation,

i ncreased rate of KOH cataly r opoxy
g/ewie i abeubf 0@ igémelrigr oup type (hydroxyl or nethoxy).
Interestingly, at the sane |level as the other PEGs,
the PEG - 100,000 (Ex. G1-1) additive decreased the
. 2%t e Dfe progessjacnarding tal Claimdts, vdhergirstiiengolyoxpethylene-

[, ' O Voot i nvent or.s,herei.n
dohfuhft SOrRRUnBHAY £ Sndker BE Bolort it et D0 b8 to
. aboud 1@ ganelephase and carries with it sone of the
- KOH catalyst resulting in overall slower propoxylation
rate. Examining the products after the fina
o O D00 o gy o i R he At balich o Sant o cation of
L G containin roduct s _cont ai ne
{DE BB camiyst o 5elard PfAbs Lt PAlo ABPUFe Wheko! tae
pdigotyeNeyienkrosfaing®i e6mpaard, | i qui d products w t hout
evi dence for any solids. Liquid polyether polyols-that
do not contain solids are generally easier to process

281t 0 AgleXibIE POMARBHHIHE Riafh B8ARIMRINY tHeERRBbA§Hod8ct of
her quality. This, ag%oendence of” t he pol yether

h
%ﬁjgﬁﬂt%n%ﬁétw%%r‘éan wei ght of the PEG additive,
4tQ884tTHe Wridlc i ﬁg.gﬂé&ﬁe?ﬁ)%i h4GingS® n?hweﬂé?ea\}é'rgé‘g molecular

nol ecul ar wei g n accelerating ,
pr opoX§idht iob Morgsthanahaud 1528Q gbnolenend preduandsby alkoxylating
know gdgeyiate thoéﬁ e B&A2 ihaHd ?reé%hé%f 8'Yasic Stalyst
foregoi ng exanpl es of "the present Tnvention are :
-of f erkavingatierstmnegoatiorotharédiushelatedowithredond 0.5 to about 20

the o7t Bt bolibldeiAROR AT HOPRE ARl fcouiar

nmodi fweighdof less theah aboutak(, 008 givapke, W t hout. departing

- LCi of the_.inventiaon. The scope
SRRV T S Pls e SEAE=R ot P bR rOeass e,
cl lai neroBBURKirg) ahante-Bxiefididg aéeh’?y)@igl)hehts, ;ﬂafl;r)eetéf‘lsfdanfs,
pol yo er average nol ecul ar wei ght o
nor e %Eﬁgrﬁy\%%gﬂﬁ f@g%o g/ mol e and produced by
al koxylating an initiator with an al kyl ene oxide in
the presence of a basic catal yst having at | east one
cation thereof chelated wth about 0.5 to about 20 wt.

% of a pol yoxyet hyl ene-cont ai ni ng conpound havi ng a
nol ecul ar wei ght of |ess than



about 10,000 g/ nole, wherein the weight percentage is
based on the weight of the | ong-chain polyether
weoaborai7s48@. The | ong- chai n pol yet her pol yol aceoraisege/048035
to Caim1l1 having a nunber average nol ecul ar wei ght of
from about 1,200 g/nole to about 50,000 g/nole. 3. The
| ong-chai n pol yet her polyol act®rding to Claiml
havi ng a nunber average nol ecul ar wei ght of from about
vihe@in tiensieight peabentagéds b@sed/orothe wéight lod the fargsbhahin
g E%nﬁﬁgly0| according to Claim1 having a nunber
rag ‘cul ar wei ght of from about 1,200 g/nole to
about 8, 000 g/nole. 5. The | ong-chain pol yether polyol
cor 1, wherein.the initiataqr i chosen
m thé Beibicshhlikctaliparbagryi taflaim 28 aherein the at
Iébs.’tc@rhe pbhlidudyanatd l/sidserPirepyeBgRd o i?sﬁioyanate 1,4-
ropanedlol di propyl ene glycol, tripropylene

t&tremﬂt yigagstisogyanatps 4i6- hexammélﬂequdasocyanate 1,12-dodecane
cins%'c?ﬂﬁé!ée@yé’lbbu?ar?e 1@8%2?313%% ]ciyé dHd@Med 2land -1,4-

exanedi ol cerin propane
dlﬁ%@h@t%|1elﬁﬁgywwatpemﬁéietrwmhyt-ﬁwso@yematnmeghwmlamxane

C#Hotr%e dﬂ?t?&g&ﬁrg%g ?grgﬁ% ?gég%kﬁhkff%%lﬁﬁne diisocyanate,
(’l'éYQ*'QR%;YIM?@m%ﬂy‘étm@pCWnater(dewaieqIl\]lBt rorl KDY, 1,3-

%\@‘f‘z{‘ heﬂrﬁ%g‘&?@é { '24° ﬂ&?%’&%ﬂ?&lﬁg %any%%fatel-gng)

dro resor I N0 ntxtur
dlphgnwhmthapd%(e't- hed/qnoﬂyﬁtdusocymmhteqmml)QJelyménc

bR Pt Eud Fitie el PMDS iU syt B alstivghate,

tapheummmame ey’ 47~tn"s'beyél®ét@ pbwphehgl petyhesthpringol
cord ridj |n th basic catal yst |is

BVBRCV ARG (oD, MorhEmana SiseAngiy derand b

isob%ﬁataﬁﬁélﬁ‘ﬂlsﬂtﬁfoh?h@c%dalﬁlales \M&{:ﬁlbﬁnbhﬁi ahfiYbfAgocyanates, |

de_i s, chosen from ethyl ene oxide, propylene “oxi de,

& pdifmidermadifigg polyisagyppatase %ﬁth@@e-meéﬁlﬁdym@lueocyanates.
Q@&%ﬂa@@hﬁ&uﬁé@%ﬁhé&bya%%é’h&@% ene
es dm xt ur es t

oxi de C30 a- al Kyl ene oxi d er eof .
F@leﬁ@ymatgswmammlfm pelyisscyaoates; biurdt ngntamnl(igal m

SRS el e g PAR SR e

et hyl ene oxide. 10. The | ong-chain polyether polyol

250t Shie PACEO ISk aklcing o Clpim 25, ygren e a
Ireshbime pblyisanyanats ist tlaoseabivom, 2.8- @od 2y6qoluerteoditsaeyhnate

| ong- chai n" pol yet her pol yol
accor%ﬂp hé'réf)f Tﬂﬁq V

wherein the
. polyoxyethylene contalnlng compound has a nDIecuIar
t b I'e
2 RS MsHTE AP Ae e PorYBInG I es CBheret fe
f
ihitiatbreshoseRardth ¢ Las) nifIs %thg%n% %/glt 3, agég ?Iege giveol.

- catalyst is chelated Wwith abou
toethyien glygok yronylearagvenit a;aapmg:armqmmqbronﬁeneg|ycol

tﬁg\%gé%é %J%LWer a 2; ¥£‘P’e1’8ﬁh§ t%}%%lfﬁf { %fggﬁﬂeééogt 2,3-

: mttaued'lco,l,zt)e lyiteédiol,t h8- fmmmﬁblp@lly})ﬁﬁpls,i_mimeth_ylolpr_opane,
lating an initi r with ap al kylene oxide in .

PiritVioRuhate cpensBohafitl Fapduinisasies srorbhiab maatol,
mromnew@gﬁogﬂael AYEFbXYPEhAGIREbs S shERIARUN, RONVAP-

% 0 ethylene cont ai'ni ng compound havi'ng a
 teha &FE% 2\%’ g’ﬁ'?y & 4-Bydroxyprpryhisthyiace gmigrendl & -
wherei n the wei ght percentage is based on the melght
of the | ong-chain



pol yet her polyol. 14. The process according to C aim
13, wherein the long chain polyether polyol has a
wauany@rsaver age nol ecul ar wei ght of from about PATAB006/048035

g/ nmol e to about 50,000 g/nole. 15. The process
according to Claim 13, wherein the long chain
pol yet her polyol has a nunber-8Qerage nol ecul ar wei ght
of from about 1,200, g/nole to about 30,000 g/ nole.
aloexanadicle syclabexantdimetbamlahydasuingres, gesotdisol, and
ﬁﬁ%l é%gﬂ Hol yether polyol has a number average

ecul ar melght of from about 1,200 g/nple to about
8,000 g/nmole. 17. The process accordlng to daim13,

{ h
%? ﬁ;legﬁg f&%%lpo ngg ’}ﬁﬂe ﬁg%zsgg%rdo ng fc:? g.fa ey ggewherem the
hsiC alatalps iR dresen diort gotadsi RO, Sbaivh PiveRskias Sbarium

C tripro en neopent yl gl ycol,
'%’Jfo "F\%‘EIPSP% g‘@%@a(;‘?wedl ol , 2, 3-butanedi ol
1, 3-butanediol, 1, 6- hexanedlol glycerin

yl.ol pr.opane, tri methyi ol et hane,
{3 nt aﬁﬂstﬂﬁxvlt'%tpo hairethane fogim a6spring tBlainpRS. wherein the

BEEIB8ica@Aly st HoRxdiB M dbyrRs| de,
hydroxypropylglu003|de sucr ose,
N, N, N, N -tetraki s[ 2- hydroxyet hyl or 2-

d
1 OTYERBN B 5B VLA 8T
Pelyexyeibylemerearitainirgy cFmpqunddeass aanclecdiangveightCbifrom less
b 855 KG0b0 08 6, 8530 1R ggBl |1

pot assi um Hy roxide, barium
hydr oxi de and cesi um hydroxi de. 19. The process

cor the.basi g, catalyst is

38 o Tyl e than LR} At RURE R BB By Rhgtdin the

p]blamlwétﬁylenkwmd mtaxnﬁﬁ@f:aﬁpﬂmgﬂés(adﬂ?le&um?ﬁaéghf 6féﬁ‘bm about
ene oxi,de ene oxi de, oxetane , 2- an

§6§§HUP @n%b(ﬁ%ﬂpé 9§'15‘8 'yl ene oxi de,

epi chl or ohydri n, cyclohexene oxi de, styrene oxide,

:%r lf,z a- aI | ene oxjdes and m xtures thereof. 2 1.
be dlexitie pohuratians form areardingta Giaim 28, wherein the

I&hbydl'ﬁﬁﬁ p@We@ﬁeﬂ ol 6%& §r}ﬁ1rﬁﬁéld§vé1’ag§ % |ﬁlé}fwel)%1ht of from
&zgp Iene oxide fo yl'ene o

utth g0 B@é%@&t%%%%wmeoécglmcéem 13, V\,her ein the
pol-yoxyet hyl enecont ai ni ng conpound: has -a mol ecul ar -
wei ght of fromless than about 10,000 g/ nole to about
390 gMheifiexibie polssethanedoanaaceomingyta Glaie2s) Wherein the

L t
I%?e(giu n?ﬁ%&?ﬁ% Slf llr?%émsgﬁ.ﬁﬂ?&a%\gér%g Qﬂg%%gl%b@%?;h?of from
abegd aﬂ)ﬁm/@o ot ab‘tmt 30,600 mede.or d| ng to daim 13, ‘
wherei.n the at | east -one cation of the basic catalyst
is chelated with about 3 wt.%to about 9 w. % of the

- Pl yoxhetilexie @olymmc&&iaMerfgaaoapomm%g REClaint 28 xwheeein the
- BfGYcHh BN ARG TS 8 i bFa V26 180 BhEr Vieight of from

. 4lwoigt- . RAD w/mole i dlesut®DP0lg/mIéng a number average
mol ecul ar wei ght of nore than about 1,200 .g/nple and
produced by al koxylating an initiator with an al kyl ene

38U deThe flekiblP bepRNcH Pk @ahﬁéb@or@ﬂ{%ﬁ{d@iaﬁaﬂ f\ﬂhéFem the at
t one._.cation thereof chel ated w about

]58869"9535!9“ afdhs basigsajalstisEhalatedosin. gbﬁuhQ'M % to about 9
WDWOﬂﬂﬂE lbtﬂ‘jbﬁ)@&tﬂyl@ﬁb%‘dﬂtéfmng compound.



wei ght of |ess than about 10,000 g/nole, optionally in

the presence of at |east one of blow ng agents,
weund7agsant s, cross-1inking agents, extendi ng BQEMIS$106/048035

pi gments, flanme retardants, catal ysts and

fillerswherein the wei ght percentage is based on the

wei ght of the |ong-chain pol ye2her polyol. 26. The

fl exi bl e pol yuret hane foam according to C ai m 25,

wherein the at | east one polyisocyanate is chosen from

B L R Potees RPHEBRGng & for bR ATty fRoam comprising

réadtglodecane diisocyanate, cyclobutane-1
da:l)’?%l @_%%éa ?sto%yanggl %th%xane 1,3and - 1, 4-

aheastwm awﬁnfpdwetﬁat bdly:;ﬁhbﬂﬂ@@ﬁ@hﬁ&%%ra@d fh1Bcular
ana e

gxgnﬁ\gégi@g? %5%%3@@@ oiu de20th g{rgofe and pl(‘joduced by alkoxylating

di cych® hﬁﬁé(ﬂomlﬂﬁﬁﬁ 'aﬂqyfenéjbk@@% Qﬁétp‘?eééw&f 8ps 'B%tsﬁgcatalyst
MDI, or HVDI), 1, 3- yl ene diisocyanate,

2, 4- haning %J%Qﬁtwﬁecailq%ﬂs‘@yg%@f@l@m with about 0.5 to about 20

di phe\ﬂV“ﬁ%&*@E@Wgrﬁ%mx nta4‘m4’ CBHW@'HQ Mblecular
Paphwglahtef lossnn @ﬁaﬁ@a@&? gimole,

SRR 1B LR farleab A PURE soents syt
nor bmmaaélr!klngsagqmsaemndmg agenis, pigyantst dphengdtardants,

sul fo&y%ﬁgé:%ﬁg%lgg% bper chlorinated aryl

pol yi S0 odi i m de-nodi fi ed
vainergirs toy weid it peroestageris baredidrethepakiyht ©F YR i8rfchain
al | ophﬂnaé}eérm [ fll ed pol yi socyanat es,

i socyR! fied pol yi socyanates, urea-nodified
pol yi socyanates, biuret containing polylsocyanates
i socyanate-term nated prepol yners and m xtures

. Yther eblpe szrce%fécchresn%me&@tmﬁ?r avheriedn theaat lgesbedeng
ﬁd?yu%é%ﬁ@t@ is %%ééh '?rotn'i‘ %trﬂ}leﬁs? @ﬁ&o&}hﬁ}éf@l '45%%"?1"1‘@151 lene

i s chosen from 2 t ol uene ISOC anate

dilseeypeate; Heﬁ@@xamﬁﬂnglenesillscmwenateﬂ ﬂlkdp@em@dmanate
 SREBABGELAoRshey AR on £ ) i, -
igoeyanaterk3dg-iriroethyt-b ﬂmmrah@ﬂgelﬁ}sdfdyplqwmoqay\lee(imphorone
3 [ ' I . al |
fisBEPanarh) 2 B AR B R RO B iR elBoigy anedi ol
dig:;a:loheayimtbane-z @-dﬂsocmmec(hydﬂog'bmeamem,ajr,HMDl), 1,3-

PP IERDBILERS wloliaiad: ovkh R 2 6 Qi St aapataETon.
d;phdanylmethaaem 4% Iand}‘Qtdnm(mebbyé iateqMDJepolymeric

[ gj..
RSB sae e te EMBSESn Y isnsn) o disapvenate.
tdpg?lgwﬁ?wm?@%ﬂ W&H@B@%rﬁéte %ﬁxwtpﬁrbgga{sﬁmwﬁw
Fﬁﬂ%ﬁf’ YINHes (ﬁw%@l Mb?mea@lmaﬁa €% Nty ANdrP25,
w?wmobh@nﬁw@ngﬁé&iyﬁﬁbtéss dé?@ﬁl%ﬁnﬁfé&%ﬂ}?b@ﬁﬁhédﬁiﬂanates

roxi de, sodi um hydroxid bari um hydroxi'de
mpditied pg Isopb{@nat@Mﬁefé\ap@rmeﬂé’ﬁdamféysggwnates A

— [ st is
o aﬂo@ assﬁﬁ%nntﬁ%ﬁ%glpg]e cy%ﬂ%ﬁ%éﬁ?c?é(}%rgﬁ po yuf%’le hane
, H%Hﬁpﬁt@é@*@ﬁn yreaymydified pelyispieyapates, Ibwret containing

e
Yoy RN Se Moo AR RSB T BfEBili oreor.
100 g/ nole. 32. The erX|bIe polyurethane f oam
according to Caim25, wherein the
pol yoxyet hyl ene- cont ai ni ng conpound has a nol ecul ar
wei ght of from about 300 g/nole to about 1,000 g/ nole.
33. The flexible pol yurethane foam according to C aim
25, wherein the



| ong-chai n pol yether pol yol has a nunber average

nmol ecul ar wei ght of from about 1,200 g/nole to about
woeQp@MosggH nol e. 34. The fl exi bl e pol yuret hane PO&aMS2006/048035

according to Caim25, wherein the | ong-chain

pol yet her polyol has a nunber average nol ecul ar wei ght

of from about 1,200 g/ nole to aBeut 30,000 g/nole, 35.

The fl exi bl e pol yurethane foam according to O ai m 25,

wherein the | ong-chain polyether pol yol has a nunber

era h Qut. /nole to
out Q’gegﬁsség%%f:gordg% {Ol'ﬁIéa %21 ‘HFSF%W g{ EMfoam
p@ly@udyalatsms@rmwn%om\mw ehd Z@@ol&énb&ﬁn‘ébc%ﬁat@iﬁnw Fixtures
ﬁ@q%slc catalyst is chelated with about 3 wt.%to
% of the pol yoxyet hyl ene-cont ai ni ng
conpound 37. A process for producing a flexible
Eolyurethane foam conprising reacting at |east one

@1 yi d6&\RIRGEES agherding iealdimodé Whatkie Mhe initiatoy é ABesen from
31 AR SN G of F YR PLEEH, Hio Gl ool propyiene

gliykob Wil B-progamedioh idiprepglene gliﬂc@ntr&irbwyleh@ ytslenebpentyl

iEpbr T RLaureief dy Ahulertid). Sithitnastolo  bBitenssigh 1.6-

We%néﬁn@p@’ﬁ?&\fﬁ{ hyrhewaemp%ﬁa aﬂweﬂma%ﬁ@\ﬁe{maérythmou o-

nol ecul ar wei gh |'ess than about 10, 000
sethyalcogiden snﬁlatqir maeniel, fydrexyreathyigueosidenl owi ng

I
R pr QI Eb 8L uCroR NN R T ARIRR P 0y BEO G or 2-
hy¢noewprqmé]e§hylena@hamnr@hﬂ %eycleheageedlsl based on the

S ;BB B 0 B e e

one polylsocyanate is chosen from ethyl ene

R AL 037, PR B catast

dhmmﬁarrapetass}whdwcaﬂ@e Iscttidim BydraitR, ®arium hydroxide. and
cl o and - i i socyanate, 1-

F% I hﬁ&%@ 3-and 1, 4-di t 1

%HVh ‘% 5-trinethyl -5-i socyanat omet hyi - cycl ohex
ane (|sophorone di i socyanate), 2,4- and

% 6- el¥I_drotoluene dllsoggana

?cy PCRES [ReRRrding to Gaignsy awheeeip Ahebssiceatalyst is
h@lassﬁjm kdxidé, 3- and 1, 4-phenyl ene dii socyanat e,

‘ - and 2, 6-toluene diisocyanate (TDI),
dlphenylnethane 2,4 - and/or -4,4"-diisocyanate (M),
g yWH%@CBE@%%IM%C%IWQ?V%@FQn(tﬁ)é/%rlgd -chaip polyether

napht hyl ene-1 , 5-di i socyanate, triphenyl - net
polygt hapig g@@@gﬁgygrage molecular weight of from about 1 ,200, g/mole to

ng%pggﬁﬂgéwﬁagethylenepolylsocya nates (crude M),
nor bor nane dii socyanates, m and pi socyanat ophenyl
sul fonyl i socyanat es, perchlorinated aryl polyisocya

u?eteﬁ gne m)%@%& 'Qg@ qmgg% g‘?%gg l7y{/v§1%§:é(iﬁr1ﬁe(?§hg‘chain polyether
pelyophasa numb@lrfawedagmmnmdqrawatgﬁ of from about 1,200 g/mole to
5§§ﬁ¥§8%kﬁh§p§98'f'ed pol yi socyanat es, urea-nodified

yI sotya bi uret contajning polyi socyanates,
i socyanat e-termi nated prepol ymers and mi xt ures

re 39. The proc accarding m 37,

R e AR KR IR 77w Br e Th Bt SbRetner
pol/o? hastaphueiber @vesagafﬁmécmlameigmtow frPn BBeueef200 g/mole to
%TDI? %¥ The process according to Caim 37, wher ei n

R u ﬁ#} ©fs chosen from €1-C30 nonol s; “et hyl ene
gl ycol, diethylene glycol, Mthylene egcoI, propyl ene
gl ycol, 1, 3-propanediol, dipropylene glycol,
tripropyl ene glycol, neopentyl



gl ycol, 1,4-butanediol, 1,2-butanediol,

2, 3-butanediol, 1, 3-butanediol, 1,6- hexanediol,
waqhkywarsas) tri nmet hyl ol propane, trinethyl ol et haReT/US2006/048035

pentaerythritol, a- nethylglucoside, sorbitol,

manni t ol , hydr oxymet hyl gl ucosi de,

hydr oxypr opyl gl ucosi de, sucros®3-N.N. N A' -tetrakis

- hydr oxyet hyl or 2- hydroxypropyl]ethyl ene di am ne,

1, 4- cycl ohexanedi ol , cycl ohexanedi net hanol ,

dr : . ’ . o
AL DHE BGnd At RN 27 SHE R L P bxydidione-
coataining compolinddrast a omlectlas siaighthgfdramildss trepdabout 10,000
nOX%l ' dr oxi de and cesi um hydroxi de. 42.
Sﬂﬁgﬁ%ﬁ%%gggpigggﬂ%ﬁﬁﬁ to Caim37, wherein the basic
catal yst is potassi um hydroxi de. 43. The process
cording to Claim37, el he | ong-chain
T el nEbrodesn Aoctuding RN 3, arag e e ab s stbyiane-
cm‘ntémrq abripouhd2s a gaTeLElal WeIILST feEMUKLE/30Y §/mole to
4. . The process according to aim 37, wherein the
q 1099 9/M6I% et her pol yol has a number aver age
nol ecul ar wei ght of from about 1,200 g/nole to about
30,000 g/ nole. 45. The process according to Caim 37,
4ther ef Re PRacehacedding odblpdmndf. Woerein theast leastapecation of
L g i ) 0
B e U e b S RO Wi in0d LA 88 abofil v R e
tyoxyathgieneteantplinoggmpeyndnecont ai ni ng conmpound has
a nol ecul ar weight of fromless than about 10, 000
g/ nmole to about 100 g/ nole. 47. The process accordi ng
to Caim37, wherein the pol yoxyethyl enecont ai ni ng
conmpound has a nol ecul ar wei ght of from about 300
g/ nol e to about 1,000 g/ nole. 48. The process
according to Caim37, wherein the at | east one cation
of the basic catalyst is chelated with about 3 wt.%to
about 9 wt. % of the pol yoxyethyl ene-contai ni ng
conpound.



