4- PHENYL- THI AZOLE- S- CARBOXYLI C ACI DS AND
4- PHENYL- THI AZOLE- 5- CARBOXYLI C ACI D AM DES AS PLK1

wo bid7BYBORS The present invention i s concer nedp@i/EP2007/051543
t hi azol yl - benzi m dazol e derivatives and their
pharmaceutically acceptable salts, the manufacture of
the aforesaid and their use as therapeutic agents.
PLK1 is a nmenber of the Polo-1like kinase fam|ly.

Pol o-1i ke ki napRp@sy OFFORXMINESRPEOYDIOM yeast to
humans and play a variety of roles in the G/ M phase

t t d t ot h f
I i
PLKA4 i
0oo1{ Rk Bbﬁ#hglsémb%lgamﬁ%lys IR ReRe s hinfﬂma@nges olyol and a

oss their Ki i n in G n1na| " Pol
polyurﬁglgléesartlp]g fﬁréneﬁggﬂ ¢ ?}?pé. G s@a&ﬁg ly, gﬁ:tslubjgtétnlg‘éentlon relates to a
ol i gos, and doni nant-negative oteln PLK1 was shown
process §f gémégstéﬁp@lapl in ghe nirsepe & ainﬁﬁvilflff errthunetelr fwgraséde apd an amine.
Furt hernore, down regulatlon of PLK1 appears to have
differenti al DE L Rl RT cells in
that ablation of PLKL induced mitotic catastrophe and
[0002 eV endus processel ofioahimglpotyoBhrakiieat inithe imodn@proceselidctudes reacting
One pl ausi bl e explanation is that tunor cells are
sucrosd @h€ Glyceen, tog@he HepdicNin Henke aliktiandity oakketHad 7aki®Sdn alkylene
and thus undergo mitotic catastrophe. The roles of

oxide. P'I‘ﬁgasug b3 ¢ 1yRRMn, PetidchE %ﬂ@f’léﬂe QIxHUR M€ typl OBy S RIEP & B8R REsence of
is restrl Cted to pro i ferative tlssues

cataly&/ %gﬁﬁﬂg 6p (1,t9§§ L&? deT&gld d/gleaneﬁ{uﬁg td) @orﬁlo Wi owmﬁ"ﬁls qgactlon is
vari ous or glns east ung, stomach,” ovar

an alkp>§>l e?ttogl rFarerellSJc%loln,_ lﬁl ogrrrqlrsrg:?nglg %1 lel?en erl(geﬂ u nlgsrorlrl].'_%ﬁ% gg(!lrtoigxll gtroups of the
con |tut|ve expressi on of PLKl in NIH3T3 cells causes

“wHEBHB HY &€ TMocus formation, transforned ceIIs grow in

a ar and formtunors in nude m ce.

[0003]21,111;@0@%,3 efloihe, PefpssEdn iy dpxide. 1Githeis élant gyt g gmine, the
smal |l nol ecul e i nhibitor represents a novel approach

alkoxylgionarqgetiomipresseds. arfdowerpr.bthec hliexilgticdi fdagtemtadds edditional and
fromother mtosis-targeting agents on the market such

dispropertivudbel himbdrs nfelkglenbkide uhitetoappresxishing bhdimedhlgletdrexide units
di sruption of m crotubule formation and degradati on

that hidhbaugforhbe o ske @fdioaxagespaotthel sicsalak@bpigisctir@yv &his leads to
become successful ways of treating cancer. Sone

unevef SNEEASs 681 hifreaf8d SRr&el VhieN &dLcdnhinifit M &8 |pbly61/ CA &ditionally,
arrest effect of t axanes and vi nca al kal oi ds.

use oaﬁ?ﬂg}%ﬁﬁrh G}E/d N (ESesar IR el G%et 19 twhﬁﬁsfe Qt‘?\}e'lf affect foaming

are-a Ie to evade t cycle arrestlng

poneL ks A SF 580 DR, :%grr?@a%eﬁd? 1 R i,
nzi t hiiazol e. co s as herbjcj des. .
decre%dﬁ%ﬂ@ﬁ > ¢hd pgeas et gciaUBn ﬁ??ta? B L AELTHGRIe IR ndustrial
are inhibitors of PLKL . WX00262804 di scl oses

practiGSy azol yl - pyrazol e derivatives that are inhibitors of

PLK1 . W02003070283 di scl oses dupl ex RNAs antisense
[0004 binj the pigs¢nso of egmipngglone, the alkoxylation reaction does not add additional and

disproportionate numbers of alkylene oxide units. Yet, catalytic effectiveness of the amine is



are inhibitors of PLKL . WX2003072062 di scl oses
(E)-2.6-dial koxystyryl -4- substituted benzyl sul f ones
wo bat/ogg3e7 | nhi bitors of PLKL . WO2003093249 di BCT/BB®S7/051543

t hi azol i di none conpounds that are inhibitors of PLK1l

WO200401 16 10 di scl oses anti sense conpounds that are

inhibitors of PLK1L . W0O200401 4899 di scl oses thi ophene

compounds that are inhibitors of PLKL . W0O2004043936
dlmlnlgheﬁcds%moiggﬁbrmaﬁ@s ﬁggepwn% uler 8f BiolBdiF RiklyRNS 0Rfde per mole

04631 di scl oses products and processes
of the .fhg?reo?gld%rbg[%l &?tr}]lgl%ﬁ b&ealgﬁoqlténgcgﬁﬁlngﬁé %;g(a)w all}ﬁ the aere is not
catal)dg ath%oetf eEt?Vc’eo félelé lﬁ?)CXIIlV% {no eF crﬁ%sle bl?etyg t\g? OISLWH a hydroxyl
numbq%ﬁ%pp oL il D %&%@A&%EE i seloges e

m dazotri azi ne conpounds that are |nh|b|tors of PLK1

[00051 Avmmt@é@\ie pen gndg it eyeseis isHishpIsariated copsingaetassiym hydroxide
are inhibitors of PLKL . WO2005042505 di scl oses

and/ortaiingso| Hleiveven dkese atiempls @rd miiichsttedeeivgfanPldgnot produce the polyol in
WO2005042525 di scl oses pyrimdin-4-yl-3,4-thione

high ygadbdrp Oundgemhpranclades d stép-biscarsction oPkictose MDROGE0T S4(hGn alkylene
di scl oses thiazol e conpounds that are inhibitors of

oxide. PlSpdcifiSIUNMVIRYsuhosd Hind [t ENTEGIN 2AC facdil RgtH theaalkylémd oxide in the
aspect of the invention, there is provided a conpound

presen@é of @6 AMiR ntilthh chaﬁ’i"l‘&lrgﬁi B abdutlofic A1 dﬁtl@egzﬁk){]lgﬂecﬂﬁl& B one mole
2; each @ is independently selected fromthe group

of the %ga}%k% &g%%ff tﬁky&'é%é/%nd/&g%ﬂﬁ%e(ﬁ! KXt ploﬁlw& ?E!agt%n is sfopped and

al ogen, -

the potagdepe gr ﬁ%@ e% gr %r he hpo }/cﬂ ﬁm@evgr ﬁns step- ¥VISC reag}ion decreases

group’consi's

0 a k and O CH.2) m hetero |, .
pfodu3 m%%‘f a P B S g o B ARy be RO i P fotassium
; nis 2 and the @@ groups are at the 5 and 6
hydrwa#e 6%%@“@/0&11% MY IHeagten Wersasht Hiskord ipsigpen fepts making the
together with the carbon atons to which they are
step-whsu pbtion petrdcairghbefor pgmeicscigtgpber ed het erocyclic ring
contai ning at | east one atom i ndependently sel ected
[0006] It cnmalsdknayroimphe an$o Strimnfypam$ and yugéwtantsithoogle the wadf a polyol and
sulfur; R 1 is a nenber selected fromthe group
an iso€y@nste Sini tAg pRbencClidf 26CAML ML, cartGhii€D) KokreXide 48(d@nRbniaaid However, in
heterocyclyl, wherein R4 is selected fromthe group

these GiORGLSY, itR akaahﬁB/ direX WetANH droNid® a1 thRoanhisic 98¢ @6t 88kd to catalyze
fromthe group consisting of hydroxyl and -NR6R7,

alkoxm%edfllmaﬁltﬁf&g C 8?§1§0ﬂ {E)%Hﬁfiﬂfﬂ&wl Al BGLRA b6 %% fli€tion in an

group conS|st|ng drogen, hydfoxyl, cyano, | ower

t substi t ut ed
eqmv%] A*8§%40ﬁ¥ﬁg%§k§%l (%ng$J%% yaryl and
[0007] klccor 1n%1y,O telreo?eerlrllelu s an %%%)(Inlayntlgldtoa{o}/m a poglol having consistent chain
length with increased speed and in high yield, while reducing costs and maximizing efficiency.

There also remains an opportunity to form a polyurethane article from the polyol.



R2 is aryl optionally substituted wth one or nore

substituents i ndependently selected fromthe group
wa@oogiosdsing of hal ogen, |ower al koxy, |ower alkgi/EP2007/051543

hydroxyl, | ower al kenyl, hal o-1oweral kyl,

hydr oxy- 1 ower al kyl , and - C(O) NRBR9 wherein R8 and RO

are each i ndependently selected fromthe group

consi sting of hydrogen and |ower alkyl, wherein two of

said Opts'UMNiAleﬁf THEQINﬁEN@TON’f&SBtMANﬁKGEBG

atons toO ey are boun orma t1our

[0008]5’{ i nllﬁ%é'@g? {n%g 5&9&{& E&c%ﬁs%‘i f&ﬁ?ﬁ%h gb L a’fhé §és|s ?]Iéb?udes the

a epen ent y se from up con
step og%ré)gé%’ be}n allgfg?tn{e (?(ﬁ eeraél Eﬁie T‘?’tﬁp fgfl %fo?ﬁ%lngaeglplglc %a{l)? ]%cenl%'lqhosmonl 1¥aving an
averagg Venllog? g?ﬂ%‘aesig)ﬁ}goﬁﬂ%prgge%g g {)rgﬂaii’(% %éos%p}o:f%gqsyédmg an alkaline

enbodlnent t he pharmaceuti cal osition further

carth pgiehhydiesidg PHaABEEGt | Ehy PWC%c@gB%Iblné ludgy fheegtep of reacting the
diluent, or excipient. In a third aspect of the

initiatgrrppeppsition andibe 8 kylenppxode dettic areserich ofithe gtkatingearihrgetal hydroxide
subject afflicted with a disease or condition that

and the esypendsfotno thvpghlydt iThn pafseiRlidenaion ialsd tpygvides ripr pdysigncluding the
adm nistering to the subject an anount of a conpound

reactid@f pro@idhek ahe(initiajor @omPofihict BRL B tallgadnk Yoxaks afat@blie the presence of
salt, solvate or physiologically functional derivative

the alltdNaE %Qifth nRftalShyQIRSRARS hitd MR HRAPS IFkAG, AL AtinRhtién provides a
conpound of formula ( 1) or a pharnaceu ically

lyuRBGEPLAPE Snd@lifg th5 ALNALE pRduR Y SH ¥ GRl 'n)itllieuﬁb%f opa t
POyt erll%\?at Plve t érgeo? ag Re or m)reop ar maceut ca(} © Presen
inventAGCept abl e excipi ents or adjuvants effective to

nodulate t he act|V|ty of PLK1l activity in the subject,

.t he ion a I|o s the sease
10009 Bt fietop b e B < it Bridnbd Sdbriing f%@ré smooth
rOV|ded a nethod of treating a neoplasm which
transﬂwsfg@ﬁtarﬂav?ecwyww ikalingncaeh Ml Ry BHe GBI 0 form the polyol.
activity in an animal.In a fifth aspect of this
This cfimjratesi opcedithanterript the swepssedThas pse Abelvs the nohywhte hayegconsistent
PLKnedi at ed condition characterized by inappropriate
chain tathudralr bepfooined entht inorasell speedsandt in laglpectd, ofhikehieducing costs and
invention, there is described a nmethod for inhibiting
maxinfziag effeieaty.on of cells. The nethod invol ves incubation
of cells with an anbunt of a conpound of fornmula ( 1)

O BRAEP T SER AMEIGN OB TAESIV BRAE. BALWS OP ITYAt BRAOWINGS
physrological Ty functional derivative thereof

[0010]S@fhfef GH Vﬁeﬂi‘i g&? Jf A k?}réseﬁ’tr %Elflt%a@vﬂp@eo[fea(ﬁﬁp Qpﬂréc‘?ﬁﬁ:@das the same

y suc l'ul'ar treatment 1nhibits PLK
becomgg%t%? E)né%%?[ﬁ&{ l?])glgerf]etsrg'tce RS ﬁlnee[nfl?\*fllﬂé %ntta lgd’]deisélgﬁfofn vld’?en ans1dered in

osi,s, by treati.n ceIIs ith suff|C|ent quantlty of
Conneﬁloeawﬂ%t&55008fnpﬁw1ﬁgF@W@ngfV3 Bin'a phar maceut | cal | y
eptabl e salt, solvate, or physiologically, funct
lﬂﬂllld%ng}%lt }S\f"eluf%%ﬁa%fuuts?ﬁ%tﬂ’éb%}l PRRTBER R LR ORISK Prafie aﬁa?lbf@r formation
aspect, there is provided a process for preparing

throug@@%yh@@n of apgpifiaioa cpmpositigohipthe Presgnached @m@ﬁxqut_hanolamme and



reacting a conmpound of formula (2) B(OH2 (2) with a

conpound of formula (3) wherein: Xis O, Br, |
w®edovioddsat e, or anot her | eaving group, Q is aspdpkPrenosis43

for 2 above and nay be present fromO to 2 tines on

t he carbocyclic portion of the benzim dazole ring, and

R 1 and R2 are as set forth above, to yield a conpound

of formula ( 1) ; andoptionally converting a conmpound

stronugfn hodrakida d-hydrite! @nd@ RARAABE WML propdibye _%SEfEi% PiRIM SR, pressure and
alt, solvate, or physiologically functional

wnmegﬁﬁggg%émﬁzthereof or optionally converting a
ound of formula ( 1) or a pharnaceutlcally
vat e

[0012]?%%%1? ona 11618 r%re\ipelllt ‘i’lu tratnhl%r 1fsP Pgﬁc’[rocl) (%Te %rr(#cl 8%’%01501 formation
| | )
througgaﬁﬂfoxy fat @nd?m%{w Spbp gé{f@gﬁu@"efﬁaﬁfeﬁ?eoﬁé& Rudhi Galonge amine.

t her eof . In anot her aspect, the |nvent|on provi des a
and peeetage a@ogﬂe%m%wﬂm PSR ad(tenppergfpre;over time; and
phar maceutically acceptable salt, solvate, or
[0013pFigwicol o kel grpplf Uhistratingad sedemrd saatiiol progése measle ofpplyol formation
pat ents, patent applications and publications
througheaikoxyteddni of sthénipatess emtipsypen in tat prosened ef segpmiym hydroxide 8-
i ncorporated by reference in their entirety. In case
hydratefand pefbihthgCsf propyll @ervxitel ad@ion [ fressife@E€ fdmperature over time.
specification is controlling. Unless otherw se

i ndi cat ed pEhentioh IINARIFETUNDE PHE INMESEioN 0T th to
illustraté an er 1 ne € neani ng and sScope of the

[0014% é)lr&ég‘s 5@?%85 3 ?glykplfs %%%fb'éécp el"ﬂe'}ﬁ’oée@é’ ﬁl@fu'd@&rr}[ggg §lep 'opprowdlng an

term ers to one or nore ne

alkyleg el&é tBe ? cp ]pf ﬁ (/{d?ne anqhitlg{]o:r ngmﬂosn?oﬁ]ha% néaa?lda.yeli%g Fﬁctlonahty

era oril

of at l%lffatﬁglh 0]316%0%? ng:q(gﬁ%lu ?.'tstE% E%Qfgylg 1rg?e fg h mgtal hydroxide
al i phatic hydrocarbon radlcal of one to twenty carbon

and anyrgipg.  Bpestep ahPipvising the alkplinceeathaugtpldiy depxatpsind sy gmine may be
preferably one to ten carbon atons. Al Kyl oups can

furthep@rfingdh a pipviskngsay wnblp@n@doféhm@lkgzhr@reaﬁhImqt@iqydr%ldg and the amine.
wi t h hal ogen, hydroxy, |ower-al koxy,

Howevapwhe- akdiog yeah riboalyhy droditd; addH(Heoaveine ahdy by panvikdedrseparately. If
N(l ower-al kyl) 2. Unsubstituted al kyl groups are

providpd stgdritely, thhprobessmprefebbr maludyd the k@€ pPsvidig the amine before
conmbi nation with other groups, refers to a branched or

providide @k Aihhg@irR HRNAKAL&Ne. A lkthativeli GRlpr essollﬂﬁ%hfélude the step of
seven carbon atons, preferably one'to #Bur car

pr0V1d‘rfﬁgQH§ alk;ﬁmegea}tﬁ rn{pte{l %yzhlégdla %Efo?é(ﬁgplldi 'tﬁéjarmﬁé uch

radi cal s as net hyl , n- propy , Isopropyl,

[0015]31'1?6 %yocesssﬁ}?ftﬂ%y llnclh]‘d'egJ u[flé/ Ist g&?tn{gu ot onhlelt r\l\@gm}%sﬁ}/on and the

I'ona have n patter

descr.i bed earlier nnect| the ter a
ety S Pebrs rtﬂ%r“%@ et Bl idhe Fm)ée toform the
"al ky| ene" al one conbi nation wth_othe
polyolg rT&J@g)é)lyoll dheplkaling eaflrth metal hydrox1de and the amine will each be described in
greater detail below. Additionally, the polyol formed from the process is also disclosed. Further,

a polyurethane article including the reaction product of an isocyanate and the polyol formed from



branched or straight-chain dival ent saturated

al i phati c hydrocarbon radi cal of one to twenty carbon
W@r@T®9630T one to sixteen carbon atons, or 0OnePCDEPB®NT/N051543

carbon atons, or one to seven carbon atonms, or one to

four carbon atons. Al kyl ene groups can optionally be

substituted, singly or nultiply, e.g. with hal ogen,

hydr oxy, | ower-al koxy, | ower-al koxy-carbonyl, NH2,

the prNElgsJ OMRE pRséi linveRNEH RF a1 diWEded 2ty [pblyarethdns lép@ctlé bt @6 process

al kyl ene groups are preferred. The term

I i n conbination with other
meabodg%ﬁ%eéhh%%ﬁggkgnﬁkgﬂgnched or straight-chain
[0016]S lenr%g ! IO? lcor}/lgostlt?oq#ugs%(!} togff T (r}he po ?yo% Xsea?nha{:V%rral%g ?unc%gml’ty of at least
urt her lified b h radi ca
four. E’fqiwlélﬁe (e S APT SRBPOTIAT 6 i et e FRa Rt & Fast six. n one
| ower al kyl ene group may optionally have a substitution
cmbodigenleilhe Hulides PRI WarIclUgrs SYFTesn e PPyt CAmPHgLion thereot.
term"al kyl". Unsubstituted | ower-al kylene groups are
Preferghlaf the rigigiatoT lgempesitior mickdgy suarestepemmerciahly aypidade from Michigan
R-O, wherein R is alkyl. The term "Il oweral koxy"
Sugar r@dmpayt of Bhg Q@tyoud],Rindex ,theviedeimnR of Bid dveet- Grdaylated Sugar.
Exanpl es of | oweral koxy groups are e.g. nethoxy,
Howe®dr N0 iyalsoffoaR@yyated HAhO dtiator dduipdxiyion e ity ideducing sugar
hexyl oxy. Al koxy and | ower-al koxy groups nay

havin®@RULNGK hydrBaMer tp§ WRdr ithdatsu s at fs%[s@ c@ﬁtefﬁ%ﬁa@ﬁr& @& ombinations
earlier in connection with the term "al kyl

of the Hf"@ ln‘g)ldglﬁﬁ ﬁla (’B@ﬁtl . | ower - al koxy grouDS are
erre

pre rm"a kyleneoxy refers to the group

[0017], ’ﬁle 1n1t1atP1i(%Pn%h%s6t)1(on maé/?féllrépsﬁ H,]enl(i] e(}ff) tﬁvo oh,mce‘f initiators. In one
\ ower

embod i ] R St C%%P%S&b%ﬁ@%% BT .S%%?tf:%g‘f%l? ke group of
ring stem Exanples of aryl groups .include pheny

Sucrosmoa‘w;ﬂ alt%%%@'ﬁgﬂns thayeqf finkya S@tcml yufiafpr %‘?ft%(%@lﬁl the group of
whi ch can optionally be nono- or nultiply-substituted

glyceriyy promelencalgbydol, dinenylaick gkipol, hethwgem, ghanl, dirthylene glycol, and
hydroxy, NO2, NH2, NH(I ower-al kyl) and/or

combiN(tiornW@hleraIfkth)anﬁthePmeedinenIt, shebsiitiatareqpingpositien includes sucrose and
| ower - al kyl, | ower-al koxy and hal ogen. Aryl nay al so

glycerfi. gifithey infiti@ccodripoyitibh ¢nchudesdid @cﬁn&hﬁmrsﬂﬁmeﬁﬁld initiator may be
naphthalene and benzi m dazol e. The term "carbocyclic

any krlohwdin th€h@hsd @y dnchRRIbivtrd18Eh 12wl WRSdnldtod (B8R -functional alcohols
nmonocyclic or bicyclic hydrocarbon ring systemof 5 to

and arhfhed® r@r@fe?abl)p rgt %E@okﬁldymﬁla%r ﬁs@%fﬁnah@ %% Eff({n?% to 6 and more

groups i ncl de phenyl, naphthyl, tolyl, Xyl yl, et c.
t£
preferet;%z)? é)% Errom 3 qg ﬁ/%%{c éllgiserm n}ggt\}ll\?l I(g%ﬁ'?ng %%%‘P %&4 ¥ ﬁlllctl%Ilaﬁ[i? of 3. In

ted framanjtro n and/or su

anothegfig'nﬁs %131%' t:?l}eaﬁqglca}do%w%oa ﬂl}?g'%gﬁi g Ox%ﬁjg]e%rpg]ﬁrmally avalla%lie from Proctor
d I I dyl -, 1,3- and

and Gzimlafc/ &Lgegrﬁﬁa/q?adetq%fr%ﬁ); }SE y%&]g)z ét@qr%ﬁ%&i@éﬂﬁﬁglﬂ {pjtiators may IO be used
i soxazolyl, thiazolyl, isothiazolyl, tetrazolyl, or

and mpyriirghyds| fimethyiad-afanes sieh @filel, -rigethrglprpanpt fiosgonigmplated that
substituted with an aryl group or may be optionally

combisathyes of tht ectoad ideder mipeads@be wtileed.i n connection with
the term"aryl". Heterocylic aryl, also referred to
herein as heteroaryl, includes fused bicyclic aromatic
systens such as quinoli ne,



i soqui nol i ne, benzo[ b]thi ophene, and benzi m dazol e.

The term "l ower al kenyl", alone or in conbination with
wobdendgioups, refers to a branched or strai gheeTBP2N7/051543

nonoval ent radical of one to seven carbon atonmns,

preferably one to four carbon atons, that contains at

| east one carbon to carbon double bond. This termis

further exenplified by such radicals as vinyl,

[0018 PTIRPEWihitiafRdnd Hlt @B ¥¢cond BEd6T My BOGRCIRERULE ﬁﬁ’tlldtc% composition in
acceptabl e salts" enbraces salts of the conpounds of

I

any ar&&félrrlrg%ﬁ?l{grel)r%wg%?%{,t ntﬁé g?sg E)ﬂr‘itcl)ér%nf)rc@ ;)gﬁ,qgr'aﬁl%ﬁ{'}értsggt 1§Clﬁﬁgnﬁ)§lnt of at least

30 pa&s Ib& cklltaCI phortss g/g{zvelgg Cg% §1 glbt%?rc%o?ngo (gfélonglrfg]éohthg second

tarlc aC|d nmet esu c acid

initiaty i Rt g P e MafPEerafly of less than 30, and
non-toxic to living organi sns, This term al so

most piskeaHhn < desscihiph Ay IPatte byaveighhac heP iPABs @anwelght of the initiator
cations, such as alkali and al kaline earth netal

compqsgtoino nis ((Ifeoerm@dgnmte‘ghﬂ Seedmidumm tiagay dif umqselyoi(na'@sammnt such that the
magnesi um barium and cal ci um); anmoni um cations; or

amouro fofj &l forstciattiaem snd theransovanpf the seliond matibtammenogether equivalent to the
benzyl ammoni um 2- hydr oxyet hyl ammoni um

total alloGftdfyedndisoe thpdsitesrroni um
phenyl et hyl benzyl ammoni um and the |ike. Oher cations

[0019 ENEOARASFEDnisitiBE réRWeiH ﬁ{erﬁnk'\)(l&iet&&det RethPHRlkeftat ddhe alkaline

form of procai ne, quinine and met hyl gl ucosami ne, and

carth Fnllaﬁl ﬁ&g&%%@taﬁlﬁ thOTH @fto%ﬁﬁgheag%lggl ag ycw &3de may be any

yci ornlthlne |st|d|n yl yS|ne
alkyleg 9);1%6 \?m(r)]\;vﬁ 51 tlll_elpgrﬁgg(i M Bre?ere\{blngglg%ﬁ% Errolm:qﬁle agrglg)ag{ gt%xlene oxide,

Pfopy1€%%§frf’ i EUW%WE(& 4%%1%3% OO U s TEo o Breerably the

rein: n is an integ erfron10to 2;

alkyle%%%dw ﬁekeCﬁeﬁ é@ﬁbﬁl&e@iﬁwgp sf‘éWé%ﬁeecaﬂ#ep BrAPY ke g¥iggnd combinations
consi sting of hydrox | ower al koxy, |ower alkyl,

thereog ar Bnsy | prefaebbyg e‘qhe a@l@m DRI @qﬂ)mopqum@ym he initiator
-Q(CH 2) "M\R8R9, wherein R8 and RO are each

compasrisepemdentt yits eheakeldnd poide tilheny pmopntodepsideni mg thef goals of one
hydrogen and | ower al kyl , and - Q(CH

skilled? nmhb edrietoofoyral tht poBobhakigy epotifabyirsiyil Ssumbers. This reaction of the
I ndependently, an integer from2 to 4; or nis 2 and

initiatdr"@nfPRsi@ibR URS iR fk@Abned &ﬁd@lSQﬁﬂﬂ@ oﬁénufg Qlﬁgxﬂatﬂ)(ﬂsﬂeﬁdtﬁﬁsand forms
on the benzi m dazole ring and, together with the

chainsGftla ﬁ%?r{e Rn@0LOIIE uhids Min€ Iﬂ IIBQM g’i‘&g) sk Hféqirstf iAo alfl(gbllr set:&hd initiator,

Si X nber ed heterocyc ic ring contalning at | east

therebg gﬁ%{ugg} tﬁé’] gglgglndﬁf%"féryblire ?scltegtgﬂofnrfe) la? g&l?&i%mi/mg apé)rOleately

rogen,

equal geégt%) cﬁ&fcﬁglo { & f ! O(g]o%lgectl%; eé%g'naﬁ ?Ntéll?gr; qu%)fog_g) have consistent

wherein R4 is selected fromthe group consisting of
physicglafid phginicahRorairs? and R5 is sel ected fromthe group

[0020] Referring now to the alkaline earth metal hydroxide first introduced above, the polyol is

formed in the presence of the alkaline earth metal hydroxide. Alkaline earth metals are located



consi sting of hydroxyl and -NR6R7, wherein R6 and R7

are i ndependently selected fromthe group consisting
wobkooipaisogen, hydroxyl, cyano, |ower al kyl, | OMT/EP2007/051543

cycl oal kyl, optionally substituted heterocyclyl,

optionally substituted aryl, and -NH C(O -optionally

substituted aryl; and R2 is aryl optionally

substituted with one or nore substituents

in Grdu@dzs BE méepérlosaws%@ste%doﬂpb@é@ foh@e AAUPMEARSbSdd B Bfoup 1 of the
hal ogen, |ower al koxy, Tower alkyl, hydroxyl, |ower

oo G TRt D ST el o 1.
I

f . hy
alkalu}e earﬁ"lt mle‘igi 95‘9\/\;&]1]216 id ﬁ)r?l'%@ra% A 5 ect[eél 1?1 thﬁ agrmgg 8% cglfcluénn thgdromde
t wWhi .
Stront%l?ﬁ% X?%upa%%}/é} ﬁ@%ﬁ@ﬁgg&ﬁ%@@%é Fitc Noh rareefer%i% the alkaline

contai ning at | east one atom.inde endently sel ect ed
carth mﬁf@hhydﬁ@mg? S ded g By gpxigsy &z‘ﬁ alkgfipe gy@hmetphfydroxide may
sul fur; or a pharnmaceutically acceptable salt thereof.
also inahuge hedratesh Bdimelas of sitdble dydrates ﬂl@lltd@n’pmmgotdﬁmfedrtmﬂ through 9
1 where R2 is optionally substituted aryl. Another
hydratesybadi membinago tlectedd tA Eotiqbartydsuitdbld diyduatea idcludesr 8-hydrate
R2 is optionally substituted aryl and where R1 is
(octahy@#fd).RSIn Ao hwbdiaieh dheeiitaling «dith eaéed hi@og@epaciods strontium
of formula 1 where R2 is optionally substituted aryl

hydroa8d 8RRE&e Rolnh&cin® Qvaitd@HmVIes8 1f‘)w;sch'n&oggs" C&B@Itaﬂ&{ of San

enbodinment is directed to conpounds of formula wher e

AntonB2 T opﬁefe@%' bﬁesﬁpﬁy téﬁtrl%dmlaﬁi f or%{%[ wit the initiator

iment 1s'directed to conpou

compo& Bil%gghg?eﬂglox €, 3635&1%%[%{1%3? gg;%lr | :%CL i g Q)glt? éc %preferably
of fro%ﬁ?c??ﬁﬁ@%?dpﬁfgﬂin%%fye1&“’%%@2 R0y PRE BRI per 100 pans by

Anot her enbodi nent is directed to conmpounds of
We%h?@?h%P%yq where R2 is phenyl substituted with at |east
one nenber selected fromthe group consisting of
[0021 hipdadsityan @nﬂlerpékaé@grﬁartmf;@@t@l Rydroxide, -tity @pIwBl gnalsRForned, and the
-OH, preferably where R2 is phenyl substituted with
initiatdralongesitioparef tbe alliylenevhrade atlR2edcsdpmehy presambs of thetudchei The amine
the 3-position with hal ogen. Anot her enbodinent is
may bdiah@ @it kiowaoiphe Aetsandfmdyoberil lpéimbrywlsedondRy, biStertiary amine. The
optionally substituted aryl and where R1 is -C(OR5
amlneaﬂﬂ Rbsol ﬁlcmhlgaiRﬁlixtﬁfeeBﬁPﬁﬁﬂaby VREIRalyd aader Rtidfy€amines. In one

ndependent |y sel ected rom't he group consisting of

embodjﬁ[lgﬁto%namﬁlg"iﬁé nggéo kc}ﬂnet %aﬁ@lﬁfn%alcbﬁﬁném Mﬁlﬁqe f]rcom Atofina

lu
ary Anot her e |nen is directed to corpounds o

Chemlc 1{ (](;lff mFad Hlal % olgref%ra i&? t@g eln?m%:]nl? JR@J&QP r\]7&;1}1)/‘[he initiator

ron1 e grou consi

| ower al.ko kyl epneox
compdijue the gl Sk s ﬁ?e&aﬁﬂﬂe&}é hygRBls S Gsps of rom
of formula 1 where R 1 |s -C(O OH; is 2; and g? IS
0.01 toa¢ mpreferably of from 0.1 to 2, and most preferably of from 0.5 to 1.5, parts by

weight per 100 parts by weight of the polyol.



Anot her enbodi ment is directed to conmpounds of fornula

1 where R2 is optionally substituted aryl and R1 is
whedognosyt| yl , preferably a heterocyclyl groupPCI/EP2007/051543

containing at | east one nitrogen atom Another

enbodi ment is directed to the conpounds of fornmula 1

for the use as a nedicanent, in particular for the use

as a medi canent for the treatnent of cancer,

[OOZZPWtfh@ﬁtaﬁ{e)ﬂdi%g'tb Be thdoR §y %Q@leulamg?gang bbﬁev@li gt alkaline

he use o conpounds ormula 1 r the
rth BAML 8% fsQhe bitgnet M B the reaction of th
ea ﬁgﬂ%o efc%ﬁﬁ@ C ycﬁﬁggﬂrfn%a st u?m L S ea Eg?tgha%‘f B reac 10n of the
e co ound eral this. inventi
1n1t1at0r Con%Pen}C?I‘énrlla\I/l ttﬁe agqr 9 efoaih C I(I;ug 61{1} %‘rilrrg Sfétpragoﬁvelﬁp(g%rlbutlon of

ttoo ,provide derivatives mhl abl

alkyleRe, Y SPBHOB BN 8" PRI il m&ffﬁ%ﬂ%é% FFCqRfliitiator of the
iinn \v/ii\v/no. The invention also relates to

initiat g5LMPREE DR | thrgrek aprdtiqno n heb ab pYesags s haindengsl gh thegpobyol is less
defi ned above and a pharmaceutically acceptable

than opar(r-¢-ewhemdicer isaldpsuthantone Tide obrfkylmd Dxote ayramalraolg of hydroxyl
may be manufactured by the nethods given bel ow, by the

groupseft tho dstigervempositibhe itexiaalieh @bsthet the byirenatheglousnant catalyst. When
net hods. Based o n the present disclosure, appropriate

the chhi@aehdtbnf ei@npilyélonsabéhari 4, heis telievdddihal a caalgtic @ffe@tdAbe alkaline
woul d be apparent to the person skilled in the art.

carth mb@l hy POxiIRL&LIAtSs. al1R &inttifdtioa YIRS ﬂk@lﬁﬂd@aﬁﬁ%&t@%ﬂr&nde and
r may be prepared by methods anal ogous to the nethods

the anghé/ ﬁgb\&eﬂof%’s obthi tnkiBEn S&Sﬁ{% ?é cBa ys1@¥0 g i3 ﬁﬁrﬂ?é%‘l hydroxide

Int € compounds ornu a 1l an elr

cataly? hgf H&%Crgacttlog %lf Re 1%%1%?09%%9?38&15 9n %nd TR ?entéso?(gdeatosfom the polyol.

t he ceuti1 cal

03| n or ent er al a era i cal .
The P@ﬁ b éﬁﬂfns el i Omeg%feﬁlé@o S0 Bxappheformed in
raorally, e. in the form of tablets coat ed
less th@%BISé{Oé“S aloé@@@&rakﬂwa loghdhag ol hoyet. apfl WeoSE BisEqipkd) in less than 10
sol utions, enulsions o r suspensions, rectally, e.g.
hours.j n t he forn1of suppositories, parenterally, e.g. in
the formof injection solutions o r infusion
[0023]s46% Uirstomgrodaced dtope.ctiel polyd. mcludes theerdaction pfoduct of the initiator
ointrments, creanms o r oils. The production of the
comphhmaciay hh aedragofipaionkiit9 g aneayst fairahd ec hikdich®oide, reacted in the
manner which will be famliar to any person skilled in

presenw QRfakd aftMlikdy e MGtal ROdARRIE rdnBaHe GRHROUTHS pofyof PrdRthBly has a
( 1) and/or their pharmaceutically acceptable salts,

hydroﬂ@tn'u%@ll by lebéa'th%{?%p'ea@eﬁ'tQ r305\" ltflbreoﬁrgﬁtfabi)h &f ABRUdoca! 47¥) and most

val uabl e substances Into a gal eni cal "adm ni stration’

prefer{ Y apeg}elﬁg(gi(i :)}nr%z?(dl%%leeg%%%f] thi ?I ﬁrbl hﬂt Cf&%b& rhas an equivalent
weighl3 1854 SOT%EPM%E%@ Bl errhiramdns ERETHbe Sriey is o portion of

iinorganic carrier materials, but also organic carrie

the weight aygragesmolepilar weight (Myehabihe polygkdiyided by 6@}90%?%1%0%116 polyol.
derivatives thereof, talc, stearic acid or its salts

[0024 ayong embedincas thepelyertharas farmad inciugles pintesnal bleskdomapd from the
tabl ets, dragees and hard gel ati ne capsul es. Suitable

alkylegpaoxiier Inmavéer ahlsodimentsthE polyel iatiudes twapstainekblacks, fofnprd from the
exanpl e, vegetable oils, waxes, fats and sem



solid and |iquid polyols (depending on the nature of
the active ingredient no carriers mght, however, be

w0 eqaiovasd7 i n the case of soft gel ati ne capsul eBOT/EP2007/051543
Suitable carrier materials for the production of
solutions and syrups are, for exanple, water, polyols,
sucrose, invert sugar and the like. Suitable carrier
materials for injection solutions are, for exanple,

alkyleﬂ‘@B)@iHe 3h §ehglother @ﬁ]bﬁ@llnﬁznt ahy 66161 inBRdes BB &bﬂn@re%lb&s formed
Suitable carrier materials for Suppositories are, for

from tﬁé( %[E@f}c%e o urlﬁl onf'e n@%ﬁﬂfe@?d{h@ b%lgfo gg‘s' 1nfteqﬁeﬁ b‘?&‘ﬂs including at

|qU| or I|qU| ol's carrler
least one etil l‘rélnS f c 1t1n1 n(fl at Jea %Irlea t I0O R n%r &i & arran in, a heteric
g Nt RETc"hhd synt%é é?ﬂ%brld) y roge (%ed

s, id waxes ara fins, t .
formair gl @35@9 et foas?@ 510% E@Hi’é( g fé&ﬂe ot e 8§léie At a
deri vati ves. Lbual stablllzers preservatlves wet t %
minimypy 1tanpiereg it thegpdenks h AYCOHSIAEE B FT PovPRYC r&‘g@ﬁ%@sper 00 parts
flavor-inproving agents, salts for varying the osnotic
by weighe eEthe @olyiolf Adso, thetsteain demation ipudittbly engudas déss them oy cqual to 3
and maski ng agents and anti oxi dants cone into
repeatm@psopyématok ok uass. phar maceuti cal adj uvants. The dosage
of the conpounds of fornmula 1 can vary within w de
[0025] Afreit SordRpemdibagpélRolt hRydbs eR&e té ofohe BONpdlPirkBehe bhiRle. The
age and the individual condition of the patient and

polyu&ﬁﬁnm%leolfna@@manfléﬂr(ﬁtélz%ﬁc 848 oMhdy bOhn CREIRRY. Weeferably, the
fitted to the individual requirenents in each

polym@@'éutlé gﬂﬁkﬁns aq fdéﬁ{ ﬁdauﬂléld ﬁénh,etgé go@m%aiaha/ agfe&a&sy Bé ysed in a

out ng, espec t'1to 750

wide \;a%eg/ Qf nglilstr??olaclhgmgg)lgut%%% %}tg& tg) n 193,& r{?)h in b'ﬁ‘ﬁglpg fupphes.
Beforﬁiﬁ@ﬁ@ﬂlernﬁ@ i S e poRprhee aﬂg?@ea?@n%%% ﬁ%ﬂbwsté | ygroxide and

phar macoki netic profile the conp ound coul d be
the amé‘éﬁﬁl?ﬁ g %‘fbétém\‘/ﬁﬂﬂ’ﬁe%ﬁ\éedtﬁ?o% éfm%xo -ddPYoveadhisdenqifequired.
. in 1 to 4 dosage units. The pharnmaceutica
[0026bT lamlmrttbw BOHY ewﬁélm thy reastiempiededi of theasacparggoangghe golyol, as
to 250 ng, 1 to 200 ng, 1 to 150 ng, 1 to 100 ng, 1 to
first inffodnged aboveo BOwawpr, Hefore tRSpatgol iereattetl oviflOthagsoofamate, one or more
compound of forrmula 1. Conpounds of forrmula ( 1) may
additivee negréadientoltic psleganédr e i§degarnmed. hDdsadditivk ni@dndliide, but is not
Schene 1 bel ow. ScheneDESCRI PTI ON OF CORE SYNTHESI S A

limite® YRAUBEaRH g ﬁééhﬁule@ttﬁg W?Mlt@ Suh@PA6 @€ cRYwhals OBmen ﬁ'ﬁdrgihlc fillers,
of conmerci al avai | able starting materi al 2.

molechig} Qg%a¥éa9ﬁver 1?1@1%51119 nﬁlfé?sy cﬁﬁpp%&fg%‘sg %O&Xsﬁé %@(ﬁlﬂ?&t Lﬁ%ace -active

a conpound of fornula ifazol'i di nedf one)
agentsph%) I na}ti u@roﬁ&et%{ galg%fgtedi R{ e?l MG ts ul%'ole hg}g stabilizers,
fected treatne t a,.co ound of fo nul
Rt PR R %P% sfigsolvents,
t he anal ogous di chloride, A conpound of formula 5 nmay
theology PIOMPEES: bifapknky epessdfkite fEsityy Diwing digeaipeplowing  reaction
_bel ow. A conpound of forrmula 3 may be oxidized to o
modifiggr GiRlybts dncledieg blovwing soharcrigptien agstigddime catibistsasconmytibilizers,
not limted to, potassium permanganate in water.
chain extenders, anti-foaming agents, chain terminators, and combinations thercof. If included,



O her nethods for oxidation of al dehydes known to
those skilled in the art may be successfully applied

wo o0oioes3oxi dati on of a conmpound of fornula 3 tECPEPINOTES1543
a conmpound of forrmula 4 . A conpound of fornmula 5 may
be produced by esterifi cation of a conpound of
formula 4 . This transformati on nay be effected by
application of reaction conditions such as, but not

the adhl'tl% 'irﬁ@ HeQredeRBintth@Bopbit dhdl i tﬁ@’lsgé}mﬁﬁt@ Yh 8% E'Iﬁ@lﬁrﬁpyﬁl@dltlonally,

N -ethyl carbodiimde in nethanol. "G her nethods for

t
scon] ST B0 L AR A P, AL UERD BB
artllCHFMS RY FOR BENZI M DAZOLE | NTRODUCTI ON A conpound of
ol 7 may be obtai ned b treatment of a conpound
y y nmp

womofggq RoBhtr ahb e Avdt M gen bt SRV Rpgon i the art and
limted to, sodlunlhydrlde may be used to treat a

may ipgpds, Ul dy sk adter \ai 189@yaaate$,d?0r1dwca>yen%¢8» Gurgty of isocyanates and
addition of a conpound of fornmula 5. This reaction may

polyispeyapaied, eronysauiates®f sobyeanates ambipayiseeyapresatnd exntypationgthercof. In
but not limted to, N-nethylpyrrolidine at 0 Cel sius,

one embsjiaechti ofethy prétiteinvent@as thonsdogaper adrup@snirayludks an defunctional
useful. The coupling reaction of thiazole 5 and

isocyah&8.Z inihgheehed odirfiert,ahis al i beepie @i fudy Kesh 1y I, aaté pRferddly from 2 to
pot assi um car bonate i n N net hyl pyrrolidine or by

4, andmeste f)fe@éﬂal%%' #nd 3 tu. UM ReXseBidydsisthh@azin Y@bé Bn integer or may have
tetrahydrofuran. DESCRI PTION OF CHEM STR

interm! 5%'%&2@%2 thgmﬂlquo?}bﬁatg %% E@ec@%%’ﬁ{r}qé fgfgulp of aromatic

or mul are comerci al ['y aval e accor

ool AR SR AL OB Tl B

comporngillzfa?{lav q@n?ﬂgL%%&é Cygpa %? Oﬁ?,{t}}eqéts%?lynv %%clrn? gtglgcrzlu(lielsyan aliphatic
pol yur et hane article formed fromthe poly

isocya@yecitiie dsepyapater RAMBASPeERaY AVR ninFlyAe r3e|né&dé‘%edt aﬂ%ﬂvalem aliphatic
process of forming the polyol in the presence of an

isocyagitRdlci.mepreduict Whigh isdbtipert hxdugh chengicalieashipngeof aliphatic diisocyanates
DESCRI PTI ON OF THE RELATED ART [ 0002] Vari ous

and/orpalgphess eslyidocyamates.ngExmipled sichrde, kwowe nat lithegedatd, . ur@se biurets,
process includes reacting sucrose and gl ycerin,

allophh2@st babodifvidesy uistonav icageock imeiteiadthdny @dupsedisnckd) @aimers, and
7, with an al kyl ene oxi de. The sucrose, glycerin, and

comblhzk’tﬁ)n@tké’rk@fneTﬁ%'1§&yéﬂ’a@e tyRp&Rnt YnayeAss esblidd, e is not limited to,
presence of catal ytic amounts of potaSS|un1ﬁydrOX|de

modifRAd/ Qﬁsoeg;an%fgsneeltﬂ loy@y M hBgi chlf hy ol oy This fe%?ﬁ:(;nl Orf)rd)d%cts with

an al koxyl ati on reaction an ornms chains o kyl ene

polyo é{?l%}lg%wéogsé?&e{h@feag %%gqﬁ (%%Pese%lgéag’f %{ﬁ& Qfe?nylene glycols,

ot assi um xi de, . ei ther alon
polyoBRTR Ry BT r dabEreRop Gudie il er EBERE " polyesterols
al koxyl ati gn reaction adds additional and
Pmy“@ﬁ§%¥%ﬁ§ﬁ?ﬁGWQP@aﬁﬂﬁﬁgﬁﬁ)of al kyl ene oxide units to a
re-existing chain of alkylene oxide units that has
[0028 ba berndtoich dho isocrmatey B xj¢ludpr aiypeorpftict ecygneieoslé the isocyanate
and/ or glycerin. This |eads to uneven chain | engths
includen dn uaromee tigdysaty, dbe , argvhatoh isosyaacomiagndomgstonidntot He formula
pol yol . Additionally, use of potassium hydroxide
| eaves residues in the polyol which negatively affect
f oam ng

10



properties. As a result, the potassium nust be

renoved, thereby sl ow ng manufacturing, decreasing
w@eadoed31yi el d, and i ncreasi ng production costpPCTEPDNT/051543

are not suitable for industrial practice. [0004] In

t he presence of the am ne al one, the al koxyl ati on

reacti on does not add additional and di sproportionate

nunbers of al kyl ene oxide units. Yet, catalytic

R'(NCE)! faticHeReRS: filyddi&it dfdaAR ﬂa&@élmvlﬂ?lﬁ hedoRstic and z is an integer that
e

pofynerlzation takes place, i.e., e nunber of noles

corres?%nd@“g YN FerRY] ?g{r’p glrrgigﬂloﬁy, Q.fis L Raddb0 éy Ithegl%l&gfgﬁerté; tﬂlcludes the

€ sucrose an cerrn |1 ncreases. pec

he _am ne Is .not catal ytically effective wh he
sromal B F. 1By YRl B b RuCuBT S RAd e iffipstypoivien

.. __nunbe he pol yol falls be ..350 K . [0Q05
d”“”ﬁ??@ﬁﬁ?§£9§vg4ﬁ@%%y ePﬁmﬁvtg'Bﬂﬁy? ‘U@§§%§§&éggP%%Wﬂmmi*
wi t h using potassi um hydroxi de and/ or am nes. However, ,
xyleng, Hek@iisqeyadpiors-xyleac nd-diisreyanate-dehlogebeagie d d4ribipocyanato-1-nitro-
produce the polyol in high yield. One attenpt includes
benzene, StSepispiwpatodatitrobmzeaie, gupirogenaddsogyarets prphwitl¢éncadiisocyanate,
al kyl ene oxi de. Specifically, the sucrose and the
2,4-tolgkyodisbeyaadnte, I, @adted dibsddyatdtie nakkydsen @,40 xndi2 6 itolutieadiisocyanate,
presence of the amne until the chain length is about
1,5-napiBale®y alibcyhste allkybiaoe/-Diipienele @RicodyRhse, 0¥ 4-Biphenylmethane
hydr oxyl groups of the sucrose and/or glycerin. At
diisocydidte, R -BiphertyM@cthSRC i @By driteS UARBHHeR/Ichet MRoAAHASS B B imethyl-
ydroxi de i s added to formthe polyol. However, this
T i reactgj:: ease I ' i
T L 00 musl BB LB ARl H B hocyanate
. ot assij hydr pxi de. Addi t,i onal.l RS j
triisocySHafta? il o g‘e‘g’é e gf?pé’ie%’ﬂ%eglﬁge ﬁH%:S?g‘“éVaaEslg% %@%‘t‘e@&vﬂﬁeﬁ?e g yphenylene
.the step-w se reacti.on not desi.rable for co ~ci al e oo
polyisgianaty G a1 4 {01750 AT Se KA THCRELF B % o hrociid2.25.5-
.. and surfactants through the use of a polyol and an '
diphenyigethafisdeEaisqopanati QPEseHisecydnaten’ Ardighenpimnetine dipgeayanate, 2.4
~ hydroxide and an am ne. However, in these situations,
dipheryMactharical | siésoexmats. mothal-diphardxidencand ditrsyenine domethylene
not used to catal yze al koxylation of an initiator
polypleopipns ipblytmocyamafeo cmredpenging istmardmixtierce fthereofd o andtcombinations
function in an equival ent way when used to formthe
thereof. oOAMRraMl/chY, tittdrAsticaRdcSandtOMBY Inchcle artdiso@layate bluguet of m-TMXDI
remai ns an opportunity to forma polyol having
and G0N &fiﬁl_%&l?tolﬁaﬁdda, | gnglabiod throdiRer 8AS@HIcEPC BB R PShateN and  1,1,1-
hi gh yield, ile reducing costs and maxi m zi ng

trimetﬁjcﬁﬂrgf-)eﬁl@f:éﬁd c-gﬁl%{lﬁtielhsstﬂel%m HeSsdda %ﬁﬁ}t Weta}%%oNE@ &ntent and
a | SUMWARY OF THE

pol yurethane article fromthe polyol.
ENTI 08l T t _jnvent]
w0y Vs o B BRELoT At T g b Ay JAPCT PharhPERRL o' form e
) iﬁFqug the step of providing an al kyl ene oxi de and
POyUIFIaN s} éeof providing an initiator conposition having
an average functionality of at |east four. The process
al so includes the step ﬁéggﬂgkﬁéing an al kaline earth
nmet al hydroxi de and an am ne. The process further
(0029} Adlolipdd it fremed egropding tptbe ipFgetstd thapreseat wivention in the presence of
conposition and the al kyl ene oxide in the presence of
the AlkimedaktalNletel ldpdroxideendad Fhistdkoie dd vandbnifhatiaeippyolspoComparative
formthe polyol. The present invention also provides
t he polyol including the reaction product of the
initiator conposition and the al kyl ene oxi de, reacted
in the presence of the alkaline earth netal hydroxide
and the am ne. Further, thejppresent invention provides
a polyurethane article including the reaction product
of an isocyanate and the polyol of the present
i nvention. [0009] The conbi nati on of the al kaline
earth netal hydroxide and the amne allow for a snooth
transition fromam ne catalysis to alkaline earth

T | o s s M



This elimnates a need to interrupt the process. This

al so all ows the polyol to have consistent chain | ength
wa@pah7ioes3ior med with i ncreased speed and in hi ghcyERL0d7/051543

whi | e reduci ng costs and maxi m zing efficiency. BRI EF

DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NGS

[0010] O her advantages of the present invention wll

be readily appreciated, as the sane becones better

Polyol'é ndgkst aRAIRYfFREEHRME adBrdifetd @ ML AR ?«iege%@ invention. The
escrlptlon when considered in connection with the

Comp?ﬁﬁ@enp(ﬁggll lnllg lf(?rﬁ%w'ff&’? re\ﬁ@tﬁ{ﬁethg md&@#éimfds&wn%na tlileSAﬁ(ylene Oxide

ustratin experi nment a
ng%{%E%IZel E‘%’% I@Itejta? rhyd}zromde The
t hanol a ne andst r um hydr oxi. de , .
Comp%mavepﬁqylx@r%la ] fi%w? 8}%86%1%% AR aﬁfléﬁ ﬁ%f?ene Oxide
and tenperature over tineg; gure 2.is a.li

in the grospiee of) the Allsaling dagh AYltak Hk‘,‘@iﬁiﬂﬁ% |an<b P@fc@g Jinst éff}ﬂllf‘eoro\he Second
pol yol formation through al koxylation of an initiator

Aming opipeHict dngmimisnofithe Iiptiaiee@empesition, the Alkylene Oxide, the Alkaline Earth
di met hyl cycl ohexyl am ne, and percentage of propyl ene

Metal dhyidchexidrd thetHioh Anpne ssditte $ednd Anpesr, ateusee foothein Tableel, below. The
and [0013] Figure 3 is aline graph illustrating a

times €& bne QtiniiRkio 0BT BGEbLEE,aind |e&p@fmded YOI nhigbemtof @i Polyol 1 and
t hrough al koxyl ation of an initiator conposition in

the CInMRArRVE TRNGEs Pland bl Rt RNYSHIONIIGS, B Tdhdl atag) c&ﬁ‘}%nen‘[s are in

percent age of propyl ene oxi de addition, pressure and

t LG Lti0E polyHil Ay Fahs b tive Polyol 2
o PO LS50l 8L BET M FRDESCELFEL, Kot rotor

di.s e process includes the step of providing
unk%(mx%wggfgﬁ@KQX|de and the step of providing an

initiator conposition ha}ﬁ&sﬁ average functionality
of at least four. The pr 31 so includes the step
f providing an alkaline earth netal hyrir oxide and an

mi ndnitigter Gpmpositionr ovi diftlydde hCrBIARIVErCompaagive
ydroxi de and the amine|may be fufthRelyeldfi ned Pelyol 2
rovi di ngGyeonbi nati on|of k398 al kal i H20ear th nmEB8&B
ydr oxi de Saetbst he am ne| H®4d0er, [ t he2idOkal ijne Er2&h
et al AlksdhOKhet Me@l t he [ am pesmay| be popoviddd  1.31
epar at elpyydrbtiapr ovi ded|separatel y, the progess
reterabfjfs{ Amifides The[STeps0f pfovidpng tne anigie

I(:‘I ore gk&)\‘lld%lﬂdl@l ll(:‘ dl Kdl | IIG} edl ll IIB-}SdI Ul UXIOJ(:‘.
L CI ||a rell‘lé’Q‘Xﬂ IC |JI Ub‘:b?fl I’Bgol IIuI UK]E4SJ\7IIIC Dl CPQ nrn
EVPH? 5;%§§;§ éonFO)15f5%ﬁ pf oce¥d- tur tlher 3508

ncl udes ep of re_d,.;_u_n_g_t_h_elnifinfnr

oRpRsEinsnEh ORh Unher (1} | erddéxi dp | PI%e prleseré®dof
he al kal éHe@rth netal hydroxide and the dnmine to

or mlitheopslkylshe Okt pol yol 7.78 he pl kald.3%e egrt h lAéfal

ydr oxi dedditaondhtshe anmi ng will each be descrilbed in

r endtelr TidetodiRlead@h@lvs) Afdi t Ognal | 'y, t h&9pol yol fieweed

romthe process 1s also disclosed. Further, a

pol yuret hane article including the reaction product of
[0030]5‘@1}%&%9%3%1%61%&@1 LREIDY %8 PRLRER Uaﬁﬂ@@oﬁb%ﬁ@e@fthe trade
thé present invention is al so disclosed.
uret hane article and the process are also
nmnegﬂﬁ%)(%td in greater detail below [0016] The
initiator conposition used to formthe polyol has an
average functionality of at |east four. Preferably,
the initiator conposition has an average functionality
of at |east six. In one enbpdi nent, the initiator
conposition includes sucrose, sorbitol, or a
conbi nation thereof. Preferably, the initiator
conmposition includes sucrose, comrercially avail able
from M chi gan Sugar Conpany of Bay Cty, M, under the
trade name of Blg Chlef Cianulated Sugar . Fbmever |t

o o e o, o, - . o "

fornatlon t%

in the! Bretse;ncForqf ngj mg% \nc andtrrlle

OO0 W 33770 T

—(O T —h =+ O —'-n-n



havi ng at | east six hydroxyl groups, other than
sucrose. It is also contenplated that conbinations of

WO b@7iopd3tT at or conposition may be utilized. [OPATEPINB051543
initiator conposition may include a blend of two or
nore initiators. In one enbodinent, the initiator
conposition includes a first initiator selected from
the group of sucrose, sorbitol, and conbi nations

[0031] @lﬁfr@s@fls ad&ﬁ'm?er&@l%o AchijaBict fr@thoMle'Tﬁéaﬁcgt%q fdo?dﬁaﬁ? %f PLUQIty, MI,
of glycerin, propylene glycol, dipropyl ene glycol

umkrﬁﬁh%hgﬁgﬂ?gyg é?hgkﬁgﬁ%&g@gu tycoI and combi nati ons

ereo er e t he initiator

[0032fg|£t89 ]tiar%an Qt?h ? LOX1 elilsC Srtf%% d%r%@]gfﬁe R gir % V¥h1(ﬁ{ 18 commercially

or CO Ion SECO

valag GOt ifutee F%%tb%%%’éewépom?%@%ma' e art anc

ol y-functional alcohols and anines. Preferabl¥ t he
[0033£@&5 rfming; s dimgthyleghanalaminee pyhagha s eqmuercrally ravailable grom Atofina
and nore preferably of from3 to 5. Mist preferably,
Chemichls, lsecdRtiladeimhizaPdr has a functionality of 3. In
anot her enbodi nent, the second initiator includes
[0034gbacord iAmine andiarethyddyiciohaxydarhmb) which oscbinoetopallyandilable from Air
Ganbl e under the trade nane of Superol”. O her
Produ&s! hiidahenis£ls,and off Aillbhtatval BA Wayer ahsteado atns @d Palgcatfray
i nclude trinethyl ol -al kanes such as
[0035]1A9|%'ﬂehE roh T8 Ifby*n%{p LAP@RRle, WhichSis CORMLRINAIR! §6hifaPR from Huntsman
inations o e second initiator may al so be
Base (Melliég€d. [0018] The first initiator and/or the second
Initrator may be present in the initiator conposition
(0036 Thd oY ]mqutg)FltOHll\rﬂurgtg]? i HROGHTRMer 8 ﬁ(?ﬁfgggsftthegg&‘y&rt and the

resen In an anoun

p 100 parts . .

Compfidfy BOpHCh b2l Foae shaircd it el S thy i of dhe mititor

preferably resent .in an anount of |ess than 40, nore
Compoyitggnerndiihg Abplang §%idenan 30, and nost preferably of

| ess than 20, parts by weight per 100 parts ht
[0037)5Fhe Reperinientah Nearpgoisi the glﬁ nuRberEgelbblds) rttle Pp el 1 and the

second initiator is present in an anmount such that the
CompamvmPoleéls tl hdfl thet adtumlllyi ragudtr fram dhd teectamoafithe bfitiatbieeComposition

second initiator are together equivalent to the total
and thambigidnedxiddie i nitiator composition. [0019] The

initiator conposition reacts wth the al kyl ene oxide

[0038] Thd ’hﬁnepéte&&'ﬁéﬁe Oxidchgd@tikls HemeaktdedBhad tﬁéyﬁﬂ@}éhg ©xide to a
and the amne, to formthe polyol. The al kyl ene oxi de

reactotn@éé?ek? %fhﬂ@}'na%tgﬁﬂ ?@3} %’éﬁl‘é of ﬁﬁqmtdr@egslaﬁat%t ETIQQIQE ) §aré90 psig].

pre erab y se ec omthe group of ethylene oxi

[0039:@&%& na I ons ?%’ea #‘tyg %bl?neoﬁ(éeg de Foa%?ﬁl t%? %Hgﬁ r% ?Xl%n% the reactor

Vesselpq,né]p& Ig%&f)’]%gec ggyé%ipom g{ o%ﬁ]‘s?io@:ogl lf)l? n:%%eg;( coqr?pletlon of the
pref erab t he al kyl ene oxi de i ncl udes propyl ene
Alkylghg(yade afh%tl% Pt MSEBFCLBPR ERF OB NCTIBOF BRI e APy #ere, and time,
al kyl ene oxi de in any anount dependent on the goals of
and ispplovgkit [Fegirgsnl ttheugh 3. tSpeeifeat Hbe woymatlﬁa\yeqegon is essentially
speci fic hydroxyl nunbers. This reaction of the
compliteivthicatlerpressmeasi tangreramd bothechicky h etnalyostitde is a ring
openi ng al koxyl ation reaction and fornms chai ns of
al kyl ene oxide units on the hydroxyl groups of the
first initiator and/or second initiator, thereby
form ng the polyol. Preferably, this reaction forms
t he pol yol having approxi maiely equal |ength chains of
the al kyl ene oxide units, thereby allow ng the polyol
to have consistent physical and chem cal properties.
[0020] Referring now to the al kaline earth netal
hydroxi de first introduced above, the polyol is forned
|n the presence of the alkallne earth netal hydrOX|de

oy . s e o ~ o a1



al kaline earth netal hydroxide is preferably sel ected

fromthe group of cal ci um hydroxide, strontium
whyaryoxizde, bari um hydroxi de, and conbi nati onsP¢hEP®OT/051543

Most preferably, the al kaline earth nmetal hydroxide

i ncl udes strontium hydroxi de. The al kaline earth netal

hydr oxi de may al so i nclude hydrates. Exanples of

suitabl e hydrates include, but are not limted to, 1

[0040] RrIARSR lgallabf)%rlzﬁb%sof 11N itfa Q¥ Aok 8108 ahd Rr@8fion ¥ Polyol 1 is shown
particul arly suitable hydrate includes 8- hydrate

as beuéé ?%?D%édd@ggdtg thd {feAcrgfﬁp ol %’]Alkahﬂ@ géﬂtﬂ‘ﬁ& gi)%‘?d&&d]e Without

e 1 nc S strontium I oxXi

intend%%;}g%% %fmnd lyy avalah%%Lat? fero%mlhll&%gigrvgdz e?‘gﬁlo ghovsfnhln Figure 1, between

Ion

al kal i me drox resen

appfO%lW?Hya? P fvﬁ’a%l f QFFS dirp Q?ﬁm%n DAIYE 0 Sl iRgom the Firs

mne in an amount of from0.01 to 1, nDre pref erably

Ammf‘ofltflf‘r alse belicved that, 755 shawy ihBurep |dicBY &B| aprioximatelinde3 ond 8 hours,
to 0.5, parts by weight per 100 parts by wei ght of the

the cagdysjolfron] 0@2Hirst| Amatdist ¢ishing end etalisisafromethe ahlkhlinee Eaith Metal
hydr oxi de, the polyol is also forned, and the

Hydrokilet is ainorcagmgip oQv¢ralbnatamgprofismatlk W eowgs,ostiedalkaxydation reaction is
reacted, in the presence of the am ne. The am ne may

essentidfly aioypiid Réek HowNtheNteinperatuid ad @redBiire AEhiaves isteaAY state, thereby
secondary, or tertiary am ne. The am ne may al so

formirgNhk Yy A 1Mhatiny 8n Skp@ith&RAYHy EELANd@NYer FNPpRximately 355.6 mg
tertiary amnes. In one enbodinent, the amne includes

KoH/gRtklaghlg i 13 1 from

O RO AT (FRETBRENR dgy?ﬁ‘ﬁ% RBhoe

[0041]&&? sl?orv@b )ﬁlgd teheang;lﬁ %laiél%elpghxels@ nr}lpara‘d Ito oéllﬁlo{miﬁé% the presence

of the c%cté)g E tg\)fiqrz Q}ﬁﬂ%}%ﬂ}aegodggst gﬁl{j h%g%.rlll %ngrér%agrgfi’/Hydroxyl
of fron10 5 to . ?arts by wei ght per 100 parts bX

Numbggethafiis aﬁl?foiﬂﬁélt%b F«y@il @efgymwfe%ﬂvdmﬁxléﬁawf‘g fiig
bound by any partlcular theory, it is believed that

forminghibe 4jauaaraiiere Sabioh Inmetstipped dt eppreremetetyal §:28 haprsyand 93.6% of the
suppl enents the am ne. This catal yzes the reaction of

Alkyldnhéxidd 4rmarind addwingpesd tprassurardndideeatainky Remeiooxif dies added Alkylene
wi thout interfering with an even distribution of

Oxideaik kyphpige aredeheudinpsratiic th@ phossiro Xyekorge gtepdy af apfreximately 12.9
first initiator and/or second initiator of the

hours.| Thd fe@fa@fin £OAMASthd Ay 1dnB 0K s 8hiseXEhAY h@dkd BARRRNAB.8 and 17.3
average chain length of the polyol is less than one

hours Qﬂer%n ad &1 taﬂl%{n?t df %he| Qﬁ?§nd Rﬁpneo dﬁndmll@yc‘fdheéylﬂln% nl@ added to the

oxi de per one nole of hydroxyl groups of the init

reactor Qggggsl’{'ﬂeolg% aq'i‘/%)téé{}\%gdk)tﬁ K %1'219 Fate% ?{?\)gfed 1ﬁ eat J;]a%}lum-strlppmg

m nan chnal n

1.5, it is helieved.t a ef
OpefatbOP P PGP 4 oo PN s e M ef 4 éih?h% jptending
onbi nati on of the al kaline earth neta hydr oxi de and
t0 be IR By Y AT GBI, & i BERVER AIS TS G4 BY el pecond Amine
catalysis to al kaline earth netal hydroxide catalysis
includef at kigetice linttaben on thaeformationaelo thec bppostativooliel 1t hdhe kinetic
al kyl ene oxide to formthe polyol. The polyol nay be
formed in any anount of tine. However, the polyol is
preferably forned in | ess than 15 hours, nore
preferably in I ess than 12 hours, and nost preferably
in less than 10 hours. [0023] As first introduced
above, the polyol includes the reaction product of the
initiator conposition having an average functionality
of at least four and an al kyl ene oxide, reacted in the
presence of the al kaline earth netal hydroxi de and the
am ne. The polyol preferably has a hydroxyl nunber of
| ess than or equal to 500, nore preferably of from 200
to 470 and nDst preferably of fron1280 to 370 ngy

Y

shows that



wei ght of |ess than or equal to 300 Daltons. The

term nol ogy "equival ent weight" is a portion of the
waowdoghvesaver age nol ecul ar wei ght (Mav) of the pedyaP2007/051543

divided by a functionality of the polyol. [0024] In

one enbodi nent, the polyol that is formed includes an

internal block fornmed fromthe al kyl ene oxide. In

anot her enbodi nent, the polyol includes two interna

hmltat%no ek peliQtiag ﬁré@éﬂt tthe at dayla@R e OXd1g8- 1 ! fRork eﬁavﬁl%o b GE}(perlmen‘[al
nbodi ment, the polyol includes three or nore bl ock

r 4 the
Hyd“&?ﬁ e focrit udf’éﬁfo?nf?%%lﬁ%ﬁ“dﬁﬁ%ﬁ%g PRl ﬁgﬁ*g?ﬂl e one
[0042]&&%1 sls ne% clr:nxe ure;énagltdl,lllg ?glgl r?trar%pgp vl f’&&& £ E)%n%l)é in ?he presence

bl.oc formed fr prop or. eth l.ene
of stroBlifiG &S AR i i ﬁ%&?ﬁﬂni‘eflyaﬂ Eﬂﬁwéf/ e efttﬁ%{es R B Nseaual to the
have 50 parts by weight of gylene oxi de . 100 ,
Form%yopél@o% ﬁﬁmbeg,f P{qxp@vg@ |FWG Alsooshopp ¢h qﬁefp ¢Hng the Comparative
formation preferably includes | ess than or equal to 3
Polyolr 2 prestorned ap apprykiarieely RiSdeovgniltsto frogns] conpiderations.  After pressure
formation, the polyol may be used to formthe
decreapol, therredchambeg@nd agaireto fdine thedlomyraedtivaielyat 21 Bheidpeagssioe increases
arigid or elastic foamor may be an el astoner.
are noPdsfresladr indubtial pglisthegittvane article is a rigid foam
If arigid foam the polyurethane article my be used

[00435 B RrivhGsh YREHLPANySI 1] (REUSHE] &SAmgfehydmga ARMIORAOE less than the
imted to, in insulation and in building supplies.

corresgﬁ‘f 1&1&%}}'6 aﬁ%&h?tioqﬁ dﬁ}?edC%Iﬁ e{rQﬁJQﬂ 1:99515( /) ekgdﬁ’lﬂgnally, the total

I ne eart I oxi e an

time oﬁéeact?onn}ay }1%%01%&] Q%%aﬁheeﬂoll ol 1 ds”El %ﬁ%ﬁh%ﬁl %rr?s 0}{8 toteél time of

I'S no ure

rmw“@%%%ﬁﬁﬁg %gﬁgﬁéﬁébgﬁﬁé' %g pr?@ﬂafnsiogﬂged above.

ver, hefore the ponoI is reacted with th

[0044] é@ey fspton. oie Ralyalok eXBibis epveweREEnizh %d\él&n?% thplpis within
pol yol and/or the isocyanate. The additive nmay

approjipeielitlb pengent of sherfsrmulagipn £d1 Nombey andragicagivinfanagenis dess than 10
wetting agents, surface nodifiers, waxes, inert

hours.i Gongaselyc thei Cdnepasativedlogold hands2 @de}]sit Elqmimdnteé OH Numbers that are
inorganic fillers, chopped gl ass, processing

withind@dl pércst and S1Srfeaeat aftthé ¥ernagaivnsOH adletsry Respé@ivellye Mowever, the
anti-oxi dants, dyes, pignments, ultraviolet |ight

reactichb @ltick ?&Qﬁ@@o&ﬁér&%er RN dls BeRNE fre 120 AoudOAnAd 8a@aIduSs, respectively,
| ubri cants esi on pronoters, coupling agents,

eﬂnmﬁﬁ%M@ﬂiﬁﬂw§heology pronoters, surfactants,
cross-11nking agents, blomnng agent s, blomﬁng reaction

[0045]3:91% 1fn{/§1{t1%h hié Be%l yd%%:%be@ F:Il eHl Illﬂzgc lllvg Wlaﬂlger and it is to be understood that

zat1on,

the terél?.}gaﬁé% gf:hlfﬁlhﬁlgqrs Cha 1s 18%%3?{@ lgeh {}ﬁe‘[}ag,ge o?gxf % aéscrlptlon

cl uded, t he add t|ve may be present in the
rather éh%}/oé fingifaEon. SQE‘\]IQH%Y Ny ra?ﬂ}ﬁ%ﬂ%aﬁ gnd Walarl?lilscﬁ{éhq Veseé‘t invention
second pol different fromthe polyol, may al so be
are poggdide ih ight p @e pbY¥edradhistzeraad thesingeritipn mesyHernsadiiced etherwisg than as
formed. [0027] The isocyanate that reacts with the
specifigpallyyddscmieg. be any i socyanate known in the art and may
include, but is not limted to, isocyanates,
pol yi socyanates, biurets of isocyanates and
pol yi socyanat es, isocyanurates of isocyanates and
pol yi socyanates, and conbi nati ons thereof. In one
enbodi nent of the present irwention, the isocyanate
conponent includes an n-functional isocyanate. In this
enbodi nent, n is a nunber preferably from2 to 5, nore
preferably from2 to 4, and nost preferably from3 to
4. 1t is to be understood that n may be an integer or
may have |nterned|ate values fron12 to 5 The

o . o o T | o T L



i socyanate, i.e., a product which is obtained through

chem cal reactions of aliphatic diisocyanates and/or
wa@boopladsiT pol yi socyanates. Exanpl es incl ude, bCL/EP2087/051543

not limted to, ureas, biurets, allophanates,

carbodi i m des, uretoni mnes, isocyanurates, urethane

groups, diners, triners, and conbinations thereof. The

i socyanat e conponent may al so i nclude, but is not

limted to, nodified diisgcyapates enpl oyed

individually or in reaction products with

“nmtgghmﬂéyﬁlkyleneglycols, di et hyl ene gl ycol s,
I propyl ene glycols polyoxyethylene gl ycol s,

pply
pgly%‘y % H%%% ﬁgQE?qungngﬁPyggPsm?polyesterols
roI ones, . and conbi nati ons thereof. [0028]

1?%@' &mcph@cisocyanate may include an aronmatic

|socyanate If the isocyanate includes an aromatic

i @QWawamémﬂﬁhécwwﬁtqn@aV@s &) araegs fyagtionglity o pidset fayr;

the formul aR (NCO)z wherein R is a polyval ent organic

r pravidalg antailkahing sartiyoetal liydroxadt andiag agwndg; apdger t hat

corresponds to the valence of R. Preferably, z is at

| eagingt tho initidtort dvenposvioy andtle alkygkndesd¢ imetharmpossandecof the alkaline

i socyanate, the isocyanate nmay include, but is not

earth thétdll Hydebxlide, antihige dreihe anthyhopdiydiene dii socyanate
(TMXDI ), 1, 4-diisocyanatobenzene,

13- di bl%‘égs\éaﬁage@ Rtk ViheNgim 1, RhélbinSAeYRRAR- dofrposition comprises
xyl ene, 1, 3-diisocyanat o-m xyl ene,

sucrosg's%rlgfo'l %9936%%9‘[‘1& tcﬁgﬂlegf obenzene, 2,4-diisocyanato-|

-n| ro benzene, I socyanato-| -nitrobenzene,
4 ?n ro% % %I e% %Mﬁml%t (ﬁaln‘ég VQ/F n1¥1| &1 gla't0§000¥r? n?ttlgh comprises
- uene ||soc anat e uene ||soc an:
m xtures of 2, 4- and 2, 6-tol uene d||socyanate
SUCTOsy. 5. naphthalene dllsocyanate | - met hoxy- 2, 4- phenyl ene
dllsocyanate di phenyl nmet hane dllsocyanate
A4 AJITREFEHA %f%@ne C@im d odipEsimthe iniiater cqpAsEiop cepgrises a blend
di i socyanate, 3,3'-dinethyl- 4,4'-diphenyl net hane
ofﬂqurmgmeyQM%Q@ 3, 3' -di et hyl di phenyl et hane -4 , 4
"-diisocyanate, triisocyanates such as
435.4" Adfredess pheehipriret blame 4 twheresiothyg amtibter pmhposeiohebmpases sucrose
pol yphenyl ene pol yi socyanate and 2, 4, 6-t ol uene
and glyderinsocyanat e, tetrai socyanates such as
4,4 -dimethyl-2,2"-5,5"- di phenyl net hane

t@t ral d&@@e\é@ﬁ]@ie@ forﬁpﬂnl-@éﬁﬁi AHyh&erYBO &lifator composition comprises a first
i phenyl net hane dii socyanate, 2,4'-

1n1t1at9r' &T@&ﬁl fi&h RO grdﬁb' %Xl%@@ts%rblél A‘dndddom‘?[ﬁ}t'lloﬂée%ﬂ%%? and a second

dii'socyanate, polynethylene polyphenylene

i ELYLSRCHRSN AT LEDRRON OO EATUEHIERS g it

. i c isqcyanate. include a triisocyanate

anﬂﬁigga%Pe%@Cﬂ}¥%ﬁfwﬁﬁﬁﬁxﬂ§teTofrlnethylolpropane a
reacti on product of toluene diisocyanate and 1,1, 1-
t Fi mBtmeshrowhiEh ia glyin dibicreip thsrasi iRt s preseat in an amount of
I socyanate may have any % NCO content and any

at leasy P patsi byyeigtigei W&tﬁgtf &/crghy obthe itiaderceonigiosiionhe
polyol in any anobunt to formthe pol yurethane article.
EXAMPLES [ 0029] A Polyol 1 is fornmed according to the
process of the present invention in the presence of
the Al kaline Earth Metal Hydroxide and a First Am ne.
Two conparative polyols, ConparativePolyols 1 and 2,
are also forned but not according to the process of
the present invention. The onparative Polyol 1 is
formed fromreacting the Initiator Conposition and the
Al kyl ene Oxide in the presence of a Second Am ne and
not the Al kaline Earth Metal Hydroxide. The
Conparative Polyol 2 is forned fromreacting the
Inltlator Cbnp03|t|on and the Alkylene Cklde |n the

o o — a1 A A a2 o,



times of reaction, fornulation OH nunbers, and
experinmental OH nunbers of the Polyol 1 and the

wEompasati ve Polyols 1 and 2, are al so set foredm/Brioon)sis43
in Table 1. Al conponents are in grans for Polyol 1
and Conparative Polyol 1 and are in kilograns for
Conparative Polyol 2, unless otherw se indicated.
TABLE 1 [0030] dycerin is commercially available from
Pg.octf\efro&sme? fEAMRABMI Y NG hertb R thl " MERinP BRI Hictal hydroxide is

Superol (r)[0031] Sucrose is comercially avail able

e M E OGP BT MR o Bl ot M. 05,

CmnMA%%gjhg%mgarth Met al Hydroxide is strontium hydroxi de
g-hyarafej which is commercially avail abl e from Noah

Technol ogi es Corporation of San Antagnio, TX 033 .
TSR RS 155561 RERRDI SeRar oM R e ey AkeR ghth ekl hydroxide
commercially available from Atofina Chem cals, Inc. of
comprps $EPEIHHIYETOXME. [ 0034] Second Anine is
di net hyl cycl ohexyl am ne, which is comerci al
alfai Mapioecsk rasmeiiferthPodlan d  whefeBhidri atkdlioe chrie mesl hydroxide is
Al | entown, PA under the trade name of Polycat" 8.
presenf G0Bmoink frbartel ©X. theparts by vogght eerel (9xiade by whighhof lyol.
comercially avail able from Hunt sman Base Chem cal s.
[ 0038] pideesorayul @t i esrttOHiMNughah 1S there@H Hemb&hing "omprises
KOH g) of the Polyol 1 and the Conparative Polyols 1
dimett®Mdhzholdnahe.are calculated to result fromthe reaction
of the Initiator Conposition and the Al kyl ene Oxi de.
[ 3 ] i . | <
G 2o B T TR Bl Aol B R iofffrom 0.1
a 2 that ual.l y I he reaction of the
to 2 ptiy R AR beD g B SRR T hE BB ene i de. 1 0038)

The Tine of Al kyl epe i.de Addition is.a tine needed

BF adoPBreS A et B Tl T e BE R Gecelfe GRETRERY from the

mai ntai ning a pressure of the reactor vessel at or oo
group 15d| eyl ge oxidsy reRylsysi Qpide. [bubydar opide, pEYAINCTRXS, ghd combinations

Reaction is a tinme needed to add the Al kylene Oxide to
thereof he reactor vessel and to conpl ete al koxyl ati on of the

Initiator Conposition, after conpletion of the

Al kyMeprecdSx iasl ectaftidh tin olajm dswheamuhe dlkiylent lvgide eaoiposes propylene

vessel for pressure, tenperature, and time, and is
oxide.shown in Figures 1 through 3. Specifically, the

al koxyl ation reaction is essentially conplete when the

PIrESAUIBcaN gk {cfRer AldHif PRhEeAGHE BY§olthas taQ{!]}'@iﬁbxyl number of from

state.[0040] In Figure 1, alkoxylation of the _
200 toggg %ﬁ@ﬁé&&%%thv%n@@@gﬁ@&f@s& 2R Rkql@ly/Rlo Baltods.

wn as being catal yzed by both the Frrst Am ne and
t l.ine - | de ' uf i '
D08 BEhE ey RL b E: et LTS e By Lorh B PE G b
t hat, .as sho in Fi.gure 1, between approximately. 1 .
comprigik 4 RSP CPH, pUEE UL DL AT oA AL PYENS SREE it dgpneed in a
.catalysis fromthe First Amne. It is also believed
heteriq fogpatiocds shown in Figure 1, between approxi mately 4.3
and 8 hours, the catalysis fromthe First Amne is
ehtli Agpragrds estchfopt ig claipnhotergin g hotsicHardtiogepriprises less than
Hydroxi de is increasing. Overall, at approxinmately 9
or equhlguBg¢pdaheg plokpixyd atidomirseacti on is essentially
conpl ete when both the tenperature and pressure
achi eve a steady state, thereby formng the Polyol 1
havi ng an Experinental Hydroxyl Nunber of
approximately 355.6 ng KOH g, which is approxi mately
equal to the Fornul ati on Hydr oxyl Number.



[0041] As shown in Figure 2 and in Table 1,
Conparative Polyol 1 formng in the presence of the

WwW&Ee@anok3A ne,

di met hyl cycl ohexyl am ne,

t he

does nPCT/RP2007/051543

an Experinental Hydroxyl Nunber that is approximtely
equal to the Fornul ati on Hydroxyl Nunmber. Figure 2
shows that form ng the Conparative Polyol 1 is stopped
at approxi mately 10.28 hours and 93. 6% of the Al kyl ene

Q. d] RERYDEs RERBA iHURih @ WHeRSSHE PoBRNBITEIKALA RRS than 12 hours.
Reaction of the added Al kylene Oxideé is conplete after

ggﬁr%%ﬁﬁg%g%yr%éﬁgghouréﬁwTﬁggfgﬁggﬁl%(ﬁg%ﬁﬁ)o

v G505, ABERRRaf 6 "BbERR St

1nr$ta tlogeco s dlﬂ(%line earth
ne, t hyl cycl ohexyl am ne, is added to the
Rtids S cah

| at er

MCThe | ast 6.4% of the Al kylene Oxide is
recovered in a vacuumstrip operation and

apbedr ropst ap getr ogbtin chim ol Frhengar @w?%& regvigag dhe plkaline carth
Polyol 1. Wthout intending to be limted by any

metal hadroxegdgl end theeonine furthprs coraprisey gbic tskeat of heovednglithes amine before
by the Second Amine includes a kinetic limtation on

providitpethé elkntivic aarth afetdl hedrGomdpar at i ve Pol yol 1. The
kineticlimtation is believed to prevent the
GoInpar protase aPabtyfotth in tladin IhakérsBia the afkyRae ioRRBt@Inprises propylene
Hydr oxyl Nunber that is approxi mtely equal to the

oxide, Ftﬁé r{h'lltl%ir QBm’ﬁUQﬁ&NﬁbmﬁM{é@@{ firdt QAR r ASmbAsiAHN AWrobdland a sccond
Figure 3 and in Table 1, the Conparative Polyol 2

1n1t1at(tErXQ{S)gpPlgln% y ayc@ﬁn LESR ?&’e éa h%&ﬂ@u&md@m ﬁgéiesnlaﬁmﬁﬂydmde

roxy er t i's appr X|nate
I droxyl Nunmber. However,
wnd -8R b A

*onnngthe Conpar ati ve
Pol yol 2 is stopped at approximately 5.5 hours due to
pressure considerations. After pressure decreases, the
reaction begins again to formthe Conparative Pol yol
2. Rapid pressure increases are not desirable for
i ndustrial inplenentation. [0043] In formation of the
Polyol 1, the Tinme of Al kylene Oxide Addition is |ess
than the corresponding tinmes in the formation of the
Conparative Polyols 1 and 2. Additionally, the total
time of reaction for the formation of the Polyol 1 is
al so less than the corresponding total tine of
reaction for the formation of the Conparative Polyols
1 and 2. [0044] After formation, the Polyol 1 exhibits
an Experinmental OH Nunber that is within approxi mately
1 percent of the Formulation OH Nunber and a reaction
time that is less than 10 hours. Conversely, the
Conparative Polyols 1 and 2 exhibit Experinental OH
Nunbers that are within 7.5 percent and 0.5 percent of
the Formul ati on OH Nunbers, respectively. However, the
reactions times for the Conparative Polyols 1 and 2
are 12.9 hours and 18.66 hours, respectively,
exhi biting inefficiency. [0045] The invention has been
described in an illustrative manner, and it is to be
understood that the term nol ogy which has been used is
intended to be in the nature of words of description
rather than of limtation. Cbviously, many
nodi fi cations and variations of the present
are possible in light of the above teachings,
i nvention may be practiced ot herwi se than as
specifically described. CLAIMS What is clainmed is: 1. A
process of form ng a pol yoligonprising the steps of:
provi ding an al kyl ene oxi de; providing an initiator
conposi tion having an average functionality of at
| east four;

% éllkahne carth

metal

i nventi on
and the



providing an al kaline earth netal hydroxide and an

am ne; and reacting the initiator conposition and the
wa@bdogloegse7 oxi de in the presence of the al kal i neCEEP1007/051543

nmetal hydroxide and the amne to formthe polyol. 2. A

process as set forth in claim1 wherein the initiator

conposition conprises sucrose, sorbitol, or a

conmbi nation thereof. 3. A process as set forth in

ChAi By e6@piisih e rficlibdh@iu@@FPOosi tion conpri ses
sucrose.” 4. A process as set forth in claim1 wherein

[ t t or
n%t gitﬁttr?%?%sﬁ&* iy e e L S g R
19 the |n|t|ator conposition conprises sucrose
gﬁ Eet nf 6. A process as set forth in claim4
mher he initi ositio rises a first
i rﬁrttrfi\tn& Bt iR b ﬁeﬂgws@[lh%q?'?é%r 3 aminc.
sorbitol, and caombi nations thereof and a second
i -t Papdyolsas) sk fath 1y efain B Vgestp sail 1§itytas Goposition comprises a
propyl ene gl ycol, dipropylene glycol, ethylene glycol,
bknddﬂ@@hymemeﬂgmv@®l and conbi nations thereof. 7. A
process as set forth in claim6 wherein the first
i 4.t Agiabyol ias sqpfesemtclaim 2nwianmeinnbidofitiabr t@wstsiti®a cpauptises a first
by wei ght per 100 parts by weight of the initiator
initiat rQIP@Sikin g Gitrése aAd RKEBAE SnifigoS@ImprRmghlyderigl ai m 1
wherein the al kaline earth netal hydroxide is sel ected

f3mat hetyaIr QU RetOforthainCiinm RY drRotéidesai S hIkAMtd ARh metal hydroxide
hydr oxi de, barlunthydrOX|de and conbi nati ons thereof.

compr?sef(ﬁr(ﬁl'tlﬁﬁl de%%ﬁ Sg.lar b’hﬂOXI ﬁf@éﬁl&@%ﬁ;ﬁh&a&%

Ine e neta hydr conpri seés strontium
t. fornt I
V\%og £% oqfcﬁ Ftka {tﬁ :%Ig %gtgrﬁ t22%vhe cp s:i,to]l(ri d’lh%"l I} ceoxlfﬁse co rlses propylene

in an anount fromO0.1 to 0.75 parts by wei ght per 100
‘parts by weight of polyol. 11. A process as set forth
in claiml wherein the am ne conprise
ot Tre Al Rafd farth eclairp22 hayipee ¥%r0é1é1 nygpder gf frpm; 290 to 470 mg
claim1l wherein the amne is present in an anount from
KOH/gand amequivgtant weight efdpsgihanpaequa to pift Paltany. wei ght  of
the polyol. 13. A process as set forthin claiml
wier &i polydleasalek yorené olkind€2i el ieeted bl scsncommeriging ap least one
of ethyl ene oxi de, propyl ene oxide, butyl ene oxide,
ethylefdyi@nenitaddde Jeastghe pedpyiena ok @6 Sinit AREGRH . in 4 Actec PirdERGSand said
as set forth in claim1 wherein the al kyl ene oxi de

heteri CRARAtHRDIHHOAN ELARNDF Icdfal td P replathi] erRoxERtunftor t h
in clalntgﬂﬁhereln t he golyol ﬁﬁ% gﬁﬁﬁﬁﬁoxyl nunber of

ff@ N 31Qs %Ztofoﬁg KO 22NdhaRie@y 'ré’a%h@rpr M\@'lﬂllﬁtatopgomposnmn

l'ess than or equal to 300 Dal t ons. . A process as

and thggl{kgfegg %»Hg chﬁll e?tlrrlpe %?W;Sel%lglll Ii]% B{‘ﬁ p0| y0| conpri ses

ast one et hyl ene oxi de

u%t ?\éofil %Feﬁz? %gtrﬁp\x%eglg égl i at§tg:(.>(§r?]gc}g{tﬁ)ﬁ%ﬂmpirlges a first

claim16 wherein the heteric formation conprises |.ess
initiateriggRprising sucrose and a second initiator comprising glycerin, said alkaline earth metal

oxide.

hydroxide comprises strontium hydroxide, said amine comprises dimethylethanolamine, and said

alkylene oxide comprises propylene oxide.
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or equal to 3 repeating propylene oxide units.18. A
process as set forth in claimlwherein the polyol is

wo ooomeeb3in | ess than 12 hours. 19. A process aBCEHEP2007/051543
forth in claiml wherein the step of providing the
al kaline earth nmetal hydroxide and the amne is
further defined as providing a conbination of the
al kaline earth nmetal hydroxide and the ami ne. 20. A

Ps OCRSHIARcthfle af[@crlé Ebmﬁls%gathmehcmeﬁrsa&t bhe step of

providing the al kaline earth netal hydroxide and the
@&U% th£5 conprises the step of providing the
am ne ore prOV|d|ng the al kaline earth netal
V\% 1 c))(lco r1s1n the gac 1%88%:’0 ct %et forth in claiml
By FW V1 oX| g@ cohprlses propyl ene oxi de,
t he |n|t|anr co osi tion conprises a.fi tor
conpr i L RGA0G 6P BRS UGN NS SR Gief28% F%&nalitycoéﬁbﬂﬂ oy and
glycerin, the alkaline earth netal hydroxi de conprises
st r ontdnASErdidede, and the amine conpri ses
di met hyl et hanol am ne. 22. A pol yol conprising the
r eact i ronctgst iodbpressice efrani atfaling eath we @¥idmartgleapi angne.
an average functionality of at least four; and an
abkyAep@dywxthee antielrcdsesdt fortht meclprred emderedd sad iatiktat co@position
earth nmetal hydroxide and an am ne. 23. A polyol as
compriet a brRhd bf twd @lnadronimdatviRer ei n said initiator
conposi tion conprises a blend of two or nore

| 39t hab ) Srethdfle aficROsYRL fith m€dlaifPBE RvheReit k@l Mhiédor composition
wherein said |n|t|ator conposition conprises a first

comprisd 4 Fifdk Hﬁneﬁ@ﬂﬂ% 1s{11‘1% sﬁ&%eoa%ﬁ a%@ @ iSBEOP kSt ﬂ 19derin.

conprising gl yc ri A pol yol as set tort

Cé@ I %gure r on %lrtl%?e %s c?r lfgljt}ll rI]necl?udn t3|‘11 W, ergln s Xid lge)lﬂn%eearth metal

conprl oxi de an

dlneth et A ol as set .fo
hydrog GRS ChEPg 'E_afﬁwwé 9F@ﬁéﬂ%}£ C&@P&l&?quiﬁngfilgﬁthanolamme
ropylene OXIde 27. A pol as set forth i.n claim?22
h%iu fg PalYHIFHeB % Articlg r?ée?et o%mflr Bnrbon 1lo Wherpingadopliylene oxide
and an equi val ent wei ght of |ess than or equal to 300
comprfsgs Pronslen@@kide\ pol yol as set forth in clai m22 having
i nternal bl ocks conprising at | east one ethyl ene oxide
udh.t Aapdywatthhreasticlorae spir fophlie wkiro3il dehanein tsaidrodyvd dads b hydroxyl
a heteric formation and said heteric fornmation
numbd @ FFdns €60 kegd30 ingakOtlg efliah cidvaeitapaghiti ofdesrtpydedimal to 300
oxide units. 29. A polyol as set forth in claim 22,
Daltotsherein the reaction of the initiator conposition and
the al kylene oxide is for a tine of less than 12

h?# I pé?ureﬁaﬁ’eo Iaﬂﬁ%le S s& %rtfl Qh tcrl'hninnS IC farg gal?ﬁ%[ﬁ)ll Mas internal

said initiator conposition conprlses a |rst t’I at or

blocks (1%”@) 1|s1§1I qglegé{g) he ?@g%ﬂg ofide Sﬁl?]g %trf%:atng%:o roﬁ)gggg X%dqullt arranged

I ne ear

ina haﬁeﬁgr | SeiPﬁtélh(ggt 1'}#}? r}é t:q?féétgi%dcoﬁﬁzgleg’?ég g;gponperqugl to 3 repeating
conpr.i ses propyl ene OXIde 31. A polyurethane article
P“my%%mﬁ?ﬂ%WHﬁ the reaction product of: an isocyanate; and
éﬁf conprising the reaction Eroduct of ; an
tlAaiofbsrur bansastiale apschivihng clamm 3V Ereaga thamct i onal ity
of at least four, and an al kyl ene oxide, reacted in
the presence of an alkaline earth nmetal hydroxi de and
an am ne.

20



32. A polyurethane article as set forth inclaim3 1
wherein said initiator conposition conprises a blend
wo@boormes3or nore initiators. 33. A pol yuret hanePer/EPDB051543
as set forth in claim32 wherein said initiator
conposition conprises a first initiator conprising
sucrose and a second initiator conprising glycerin.
34. A polyurethane article as set forth inclaim3 1
WET Qi phip@t@al K@klenN8 Latdth MBHEN BY WiRKif8.i8 QRRALS 8Smposition
stronti um hydroxi de and said am ne conpri ses
i t i . . rti . . .
comp R A e £ e M B IR o bl Bivcorn, wid
SO G BRNVERE, G5, AR PSSR ORI Somprcs
. _hydroxyl .nunmber of from 200 tao 470 KOH.g an
dlmeﬂgéed{u{pg agHPew%}edgﬂgylslfe prde CPWBﬁSCS fPrapyieqe Q’%gesé‘ﬁg sgirc]i polyurethane
.. Daltons. 37. A polyurethane article as set forth in
articled$ %fQ™B 1 wherein said polyol has internal blocks
conprising at |east one ethylene oxide unit and at
| east one propyl ene oxide unit arranged in a heteric
formation and said heteric formation conprises |ess
than or equal to 3 repeating propyl ene oxide units.
38. A polyurethane article as set forth in claim
3lthat is a foam 39. A polyurethane article as set
forth in claim3 1 wherein said initiator conposition
conprises a first initiator conprising sucrose and a
second initiator conprising glycerin, said al kaline
earth metal hydroxide conprises strontium hydroxide,
said am ne conprises di nethyl et hanol am ne, said
al kyl ene oxi de conprises propyl ene oxi de, and said
pol yuret hane article is a foam
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