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PO 8759 MD-05-63 5 A PROCESS FOR THE PRODUCTI ON OF POLYOXYALKYLENE

CONTAI NI NG POLYCLS FROM PHENCL CONDENSATI ON PRODUCTS 10 BACKGROUND COF THE
| NVENTI ON Thi s invention relates to a novel one-stage process for the
producti on pH-gyayoxyal kyl ene contai ni ng pol yol s whi ch have equi val ent

wei ghts of \apoye.g450 to about 6000 and functionalities of about 2 to 8.

Pol yoxyal kyl ene cont ai ni ng nonols and polyols are typically 15 prepared by
the reaction of a suitable starter (or initiator) conpound with one or nore

al kyl ene oxides in the pr of re cat al sts In general,
suitabl @ starters or ||4’1P§§Qr)g SFrQﬁJﬁéE&F% g at | east one

hydr oxyl group per nBOANPXYALKYLENEGONIA |HING QLéllCH.tSy having two or
more hydr oxyl groups_ﬁﬁ)Mrﬁlﬂ_E;_l}lQleCONlENﬂlelgN PRQ@DUCTSd ot her hi gher 20
pol yol s). Pol yoxyal kyl ene contai ning polyols of this type are well known in
the field of polyurethane chem stry. Various references including, for
exanple, U S. Patents 6, 136 879 and 6, 204, 300 and EP 1457508 Al descri be

t he préﬂuctlon of b QNpoI yol conponents. The

foans of these Zﬁéref erences owre |I|e | exi btﬁf ol yur et hane foans.
Both U.S. 6,136 8%4V&A OEﬁe'fi%sz‘?o%”aYE ?'}f'séatgl‘?aqrogﬁﬁ |t8 starters for the
pol yol  corggagéich éfrwlyoiyawér\@eomarmﬁg'aeﬁlowwhmﬁ%éile%&m vibnt\ However,

nei ther reference actua repares or uses ‘such a polyol. In addition, US.
Pat ent 6, 13%gigh Qflatlﬂttbs]éﬁ tomqut 60a0 anddunctionadiiep @f pbout 24m8. f oans havi ng

a low rebound resilien and a | ow rat yre dependence on the

conpr essi on for?g lﬁgxa@%l?%coqtﬁggrégn} ﬁ Xoi arg\WPicll¥t i on product of
a pol yH§°¢>ﬁ8€ét"ed’bﬁheaf eti¥Rlof aCéEﬁHBL%thrtéF‘ rV}ﬁFn tor) F&nkaﬁn@'vﬁﬁ\ence of a
smal | quantit an al k phenol ese al kyl pheno e al koxyl at ed

with et hyl eme oxindee aB@IeanedaS)odeeprrmhyl preeence dfaoné’@r & caz’alyﬁbelmol s are

aromati c organic unds that .have one o
neral, smnglbcie starters or initiators inclide Co compounds having at least

one hydroxyl group per molecule (i.e. alcohols) and preferably having two
or more hydroxyl groups per molecule (i.e. diols, triols, and other higher

20 polyols). Polyoxyalkylene containing polyols of this type are well known in
the field of polyurethane chemistry.

Various references including, for example, U.S. Patents 6,136,879
and 6,204,300 and EP 1457508 A1 describe the production of
polyurethane foams from different polyol components. The foams of these

25 references are low resilience flexible polyurethane foams. Both U.S.
6,136,879 and EP 1457508 disclose that suitable starters for the polyol
components therein include compounds such as bisphenol A. However,
neither reference actually prepares or uses such a polyol.

In addition, U.S. Patent 6,136,879 discloses the preparation of

30 polyurethane foams having a low rebound resilience and a low
temperature dependence on the compression force deflection. These
foams comprise the reaction product of a polyisocyanate with a polyol
component and water, in the presence of a small quantity of an alkyl
phenol. These alkyl phenois may be alkoxylated with ethylene oxide

35 and/or propylene oxide.



hydroxyl groups attached directly to the benzene ring. Al though phenols
contai n hydroxyl groups |like alcohols, their properties are clearly
different than alcohols in which the hydroxyl groups are attached directly
to an 5 aliphatic or cycloaliphatic carbon atom It is known in the art to

. al koxyl at e p@igysenol s and phenolic resins to prepare polyether polyols,

however the preparation of these phenplic based polyols is nore problematic
than the preparation of polyols fromstarters bearing aliphatic hydroxyl

groups. As desgy ' . 6 the decreased basicity of
the al kali 10 rrg{Ha%%%p é%o%oﬁé%&?%@%gr%‘%ﬁéﬁrﬁim"’ﬁt%ﬁ'ggaﬂnea?rk'@ﬂedes) | ower s
the oxyal Kyldedybgroutiseattmmeiddirezly Yo tieBehbénd ARG ABMoWfEhéhdly proceeds
with a long induction time prior to attaining a reasonabl e oxyal kyl ati on

rate. |t i<oniailbyRixxhgtawes likaaleohos.dheirpipperiesase staarlyydiferembl e in

Fequired 160 BROPRISE A IEnTd ki orskBRa P etdplipd BreeFcEha sl on of
sol vents  hgipRyEd or 6YcMEligHatic @aysdrkaiiorh] IPis kiddven ANthedd s o BRGYNIES an
addi ti onal processing st e[i)¢ to renmove it fromthe product. Another problem

in  prepar idigheiedsand Phienptic rrsits isoprepase polyethar polydlacheweeerithet he reacti on
t t to | th | akyl ati te b th Lecul ar 20
wel gt i sPrPRRIaNGh S Mese reiieb Akl Rl % otk SRl AE IR 456 bat en
4,846, 996 %{ﬁ‘éﬁéﬂaﬂ@ﬁ of ip@Wiots ﬁ@ﬁr@ctéiﬁ]téﬁsaﬂ;éérzr;gwgn;swaiicmvo?oxﬁ igpbgplasal koxyl at e

m xtures. These are Brepared by e reaction of a "mxtuure of two different
al kyl ene oxdesedbed imUsS.dP alleeh6)54i1 613 dhe deseaaseddiasicity ofl thalalkadi cat al yst .

These dj.phenol , m xt ur.es corres d to .a specific, 25 for a, and are |iquids
at _roogbter%%ttaégb?'_éo’gﬁ%ls ﬁ%m%%gggf’fi'@aﬁ rlnlegaj alknxide %‘ﬁe%t]#b?ed for long tinme
periods at syhikgribAMhtd Sosdarableand Yha res&on §éndramy picteeaghatrs the
specified fornmula conprise three conponents in “relative anobunts as

speci fi ed. long iidietion timesprortarajtainiog a ie@sphable oxyallytationt rate.thhis i xt ur es
are solids and tend,t rystallize., PO 8759 -3- Phenol,jic polynmers prepared
by ar al kyl Aoknowa e lndenn Eines ae PPRMY SRR Lphondisd 157 "These
phenol ar aldeyhsurifs, BRUYAES & s@[\%n@%rg‘f&@b]lcyft!bﬂmr@ BEEH)Gs PEArERY . at | east

one styrene derivative and an aryl lolef in. Mre specifically, these are

pr epar 88 byfoathe wladkyilatipreofptenolic starters. The addition of solvent,

however, slows the oxyalkylation rate and also requires an additional
processing step to remove it from the product. Another problem in
preparing phenolic initiated polyols is that an increase in the reaction
temperature to increase the oxylakylation rate broadens the molecular

20  weight distribution and increases the color of the product.

U.S. Patent 4,846,996 describes liquid non-crystallizing two mole

diphenol alkoxylate mixtures. These are prepared by the reaction of a
mixture of two different alkylene oxides with a diphenol in the presence of
an alkaline catalyst. These diphenol mixtures correspond to a specific

25 formula, and are liquids at room temperature and may not crystallize even
when stored for long time periods at sub-ambient temperatures. Mixtures
of the diphenols of the specified formula comprise three components in
relative amounts as specified. Outside of these ranges of the three

components, the mixtures are solids and tend to crystallize.



5 nononmer with at | east one styrene derivative to forman aral kyl ated
phenol, then reacting the aral kyl ated phenol wth an aryl diolefin to
produce the phenol aral kyl ation polyner, in which the aral kyl ated phenol is
coupl ed vi @;é_@g{-}gryl diolefin. Wien the primary linkage is in the ortho
position, the resultant polyner has a_é]gwer mel ting point, and when the 10
primary linkage is in the para position, the resultant polynmer has a higher
mel ting point. Phenolic resin polyols based on aral kyl kated phenolics are

described in U. Ehepglie pelymers Prenareddpy acikyatiarsreactines @re disglisedar e t he

reaction pe t I @@%l I I .on_ pol ymer 15
with an oxflrg%% Q?{eﬁgg%ﬁégﬁwzmﬁ%% y be azggﬁ(glgggﬁ%r?ﬁ%sﬁbﬁer&ﬁdaI kyl ene
car bonat e. frohe agst@nojit adabrbs at least deibudty@ne ddrvatvéland\wdad om a phenolic
nononer, at |east one styrene derivative and a coupling agent such as, for

exanpl e, aficlelin. Mo eradiically, these apatrsapamdsy agtiglatinga ebeselia o over come

many of.th i r - Wt l.at, enolic
conmpounds ?‘EP’?‘%‘P%‘&‘&@@%%f@pﬁgrﬁﬁgﬁéﬁ'vﬁﬁvgéﬁﬁﬁﬁ?ﬁ'l‘g’]g@& oses t hat

si gni fi canphehoRtiesreraitiag ane ar@kpatet phendlindfreanbin@dislbfigte/l pol yols by a
staged tenperature process in which a first oxyal Kylation is conducted at a
rel ati vel y Progiice hegdhanol pealkyation pelymeer, bxwhickythatdralkylatedtphendtied at a 25

pol yai sper SoEperis, He B FaRTREPAT® Sindt ikl (LB AL "o e

conpar ed wipobitiohgtHeonseultamtsymaer has ef lod@r vesltind po R, aMdehenase A so, the
| ower tenperature and/or. sol vent based processes suffer from |l onger

i nduct 1@n paMmandinkage isethe Para pesition, theniesultanipelymgr has @ighelcess of 30
u. S 6,541“2&?"] Ewnttabl e aryl polyols include those produced by PO 8759 -4-
oxyal kyl ating 29 bRehol i ¢ starter nol ecul e contai ni ng at |east two phenolic

hydr oxyl groups Premdlitpedin pbfyols bassd ohyatalkykatedl phdriolicilgest arters for the
pol yol s of this inventiaon miér be sjA(ng%I e or condensed rings. Preferred
starters h&@scHeed Folddeiants§12449pand 669953 Thesedalolnpme te/| 5

cont e 1 19 AR ALY 1 YRS PP BB S 3, e
15  with an oxyalkylating agent which may be an alkylene oxide or an alkylene
carbonate. The aralkylated phenols useful are those derived from a

phenolic monomer, at least one styrene derivative and a coupling agent
such as, for example, an aryl diolefin.
In U.S. Patent 6,541,673, a process to overcome many of the
20 aforementioned problems with oxyalkylating phenolic compounds to
produce polyether polyols is described. It discloses that significant
improvements are made in the preparation of aryl polyols by a staged
temperature process in which a first oxyalkylation is conducted at a
relatively high temperature, and further oxyalkyiation is conducted at a
25 lower temperature. This yields products in which the viscosity and
polydispersity remain substantially the same, and in some cases lower
compared with the lower temperature or solvent based processes. Also,
the lower temperature and/or solvent based processes suffer from longer
induction periods and overall reaction times, compared to the process of
30 U.S. 6,541,673. Suitable aryl polyols include those produced by



" being significantly higher than 135C, (normal oxyal kyl ati on tenperature

100-125C), and preferably higher than 140C. This high tenperature

oxyal kyl ation occurs first, and preferably at |east 20% of the total 10
. oxyal kyl at imn.gyeggurs at the high tenperature. Then, the |ow tenperature
oxyal kyl ation follows, and preferably at |east 20% of the total

oxyal kyl ation 1is carried out at the | ow tenperature. Although a process

using the heel of . a prjior pbatch is discussed.in Exanple 6 and Conparative
Exanpl e 7, o’ﬁyﬁ@gt@g@p Phﬁr-‘%'tcaﬂéﬂﬁ'?'@@g‘%@@%.cofﬂaﬁ“”,%i%‘,sé?‘ﬁodﬁh%%%es that the

vi scosity I | (ym%n e

oxyal kyl at }@S%)S;r' gg%tg@ssllégdm tﬁggpmﬁrﬁgﬂc@%@é éttﬁr}?sgf%ﬁ?@g3 di scl oses
a net hod f dhe pobalsdhthis iveptiem alayalbd singlebe sondénse dorirgse Prefeorgel | ses
reacting at | east, one bisphenol, with al kyl ene oxide |n the presence of a
phosphi ne SRRASFHAVERORIRP %er?sz?de%’yfaﬂ'fquaﬁsl 'V‘%F‘é@ Rhenglig Aydroxgk al  hydr oxi de.
Bi sphengl kaif: ' | : h-ka | : und for
this prgces%so.qq 'tal\lﬁng}Prgise ew@délgklgggﬁwgmg?g@ﬁg%bﬁggr@gg%%{égu%%{ﬂl? %t es are
converted iodyalkylationtbeyperfomhdaat/ivad didfvesipleend rairé witrathesfirsh a subsequent
reaction with an | kyl ene oxi de. Eh%goéever commerci ally inportant

. |
bi sphenol R&ING ignyicantly ighgs dhan s@mﬁaéequl%xiefé%twerawryet her
o ) . : t . ! . ot
Dot on t e 2 EEandBrbichebig Mldrieh thal i 40*€ risifA M Mpgtie” SOUTETL o

al koxyl at e.oxVakkyktionodaotes fiss,drehplefésabily at leadt 20%i ¢f(the total
4- hydr oxypheny| )Pr,opane, (mp.158-1600); 1,1-bhis(4 30
hydr oxyBher¥yalkylation qGourea &ec'}/'gh BBREFEUNS. Thempthg losnigmparetureo. 8759 - 5-

. 204- - ' (1- i i - di |
E'Injelto rabr ono |596ﬁ¥!aa§'§ fé}lé\e/sr,é%ndﬁﬁfgé(ﬂf@ygﬂ I'eggfgé‘?,;@hé?gotg? ?iﬁ%@%@%ﬁ ]found
that pol yetisearrfsal yoll &t thesew tempelratee. Aithovighed provesslusingthe Hewll yphenol i ¢

starters can he prepared in a single stage heel process at 5 tenperatures
si gni fi cantd PrioEEhaanih diseepsethly BXamplef apdlaempatative Exanple 7.absence of

rolvent SupEs HENBRIRROEEES, (PR Serer il RendhgEel gy e, start e
conponast , dfithéiresultant produdy inrbhsegwhed the itwoistages okyalkgaton er s
process is not used.

Finally, U.S. Patent 6,624,333 discloses a method for producing
bisphenol alkoxylates. This process comprises reacting at least one
bisphenol with alkylene oxide in the presence of a phosphine catalyst,

20 which is essentially free of alkali metal hydroxide. Bisphenol A (i.e. BPA) is
disclosed as a suitable bisphenol compound for this process. In a
preferred embodiment, the bisphenol dialkoxylates are converted into the
higher alkoxylated bisphenol alkoxylates in a subsequent reaction with an
alkylene oxide.

25 Several commercially important bisphenol derivatives that would be
useful as starters for polyether polyols are very high meiting solids that
would require either solvent or reaction temperatures in excess of the m.p.
of the starter (i.e. >160°C) to alkoxylate. These include bisphenol A, i.e.
2,2-bis( 4-hydroxyphenyl)propane, (m.p.158-160°C); 1,1-bis(4-

30 hydroxyphenyl)-3,3,5-trimethylcyclohexane, i.e. bisphenol TMC,



are avoi ded. The processing tenperatures are bel ow those required by 10 the
t wo- st age process of U S. 6,541,673. Al so, since the process does not
require a first al koxylation at a higher tenperature followed by a decrease
in the tenpﬁgﬁﬁgbe during the run, it is less energy intensive. SUMWARY OF
THE | NVENTI Througout this appl[gﬁ%ion, the terns equival ent wei ght and
functionality are to be understood to an hydroxyl functionality and

hydr oxyl equi val ent we | ess ot herw se sBecified. This i nvention

relates to Bf‘-lbr%Q”s’?Q@"éi)gg%ééllsjg"(fwmem%etbvmm) kR, 6rdibeyenhianoly | ene
ond o funcPelrBichoEhdt M) B BTl bl f nds Bkl 20 The.

product i on feling tHat poyaitiker sulgols GagkEIOH theseAndobtheE RBAbIKESE (1) i xing (a)

fromabout 1 %to about 70% by weight of an organic 25 conmpound having a
hydroxyl f iedtphenglic slariers gap begpreparedifug sigimstagei hgal psecessalt 35 to about

onsubst Pt uteieRERBrRY ISR Tea G, SORAREAERROBAT B ng statdn kB8 hct ures ”
PO- 8759 -6 fBdenbd oRsolvent. HinBe te pradeyiserelies Bbon itspdrSingR¥t dissbiVieg each

I ndependent|ly represent a 5 hydrogen atom a hydroxyl group, a hal ogen
atom an althgstartadiie alcaiaen (e heebof a liayiobydroxpoer palyhydraky whi ch

containing component, difficulties with melting and stirring solid starters

are avoided. The processing temperatures are below those required by
10 the two-stage process of U.S. 6,541,673. Also, since the process does not

require a first alkoxylation at a higher temperature followed by a decrease

in the temperature during the run, it is less energy intensive.

SUMMARY OF THE INVENTION

15 Througout this application, the terms equivalent weight and

functionality are to be understood to mean hydroxyl functionality and
hydroxyl equivalent weight, unless otherwise specified. This invention
relates to a one-stage process for the production of polyoxyalkylene
containing polyols having an equivalent weight of about 150 to about 6000
20 and a functionality of about 2 to about 8.
The one-stage process for the production of polyoxyalkylene
containing polyols comprises:
(1)  mixing
(a)  from about 1% to about 70% by weight of an organic
25 compound having a hydroxyl functionality of 2 to 8, an
equivalent weight of about 35 to about 575, and which
comprises the condensation product of:
(i) a substituted or unsubstituted mono- or poly-phenol

which corresponds to the structure:



may be substituted or unsubstituted, a cycloaliphatic radical having from3
to 7 10 carbon atons and which may be substituted or unsubstituted, an aryl
radi cal having 6 carbon atonms and which may be substituted or
unsubst it utgglg7ae aral kyl radical having 15 from7 to 20 carbon atons and
which may be substituted or unsubstij§§ed, or any two adjacent R groups
may have a conbined total of 2 to 4 carbon atons and forma fused ring
with the base 20 structure and nmay optiona%Ly be substituted; with the
proviso that at least one of R, R3 or R5;always represents a hydrogen
atom with PO-8759 -7- (ii) a conpound whi¢h corresponds to the structure:
OIl (Il) R6-CR7 wherein: R6 and RX_ ea i pefBpendently represents a 5
hydrogen atom an al kyl radi cal having to 20 cgbon atons and which
may be substituted or unsubstituted, a Al i phatic radical having from3
to 7 carbon atons and which may be 10 twied or unsubstituted, an aryl
radi cal having 6 carbon atons and warch may be Substituted or

unsubstituted, an aral kyl radical having

RO
wherein:
R', R% R®,
R*and R®: each independently represent a
5 hydrogen atom, a hydroxyl group, a
halogen atom, an alkyl radical having
from 1 to 20 carbon atoms and which
may be substituted or unsubstituted, a
cycloaliphatic radical having from 3 to 7
10 carbon atoms and which may be
substituted or unsubstituted, an aryl
radical having 6 carbon atoms and
which may be substituted or
unsubstituted, an aralkyl radical having
15 | from 7 to 20 carbon atoms and which
may be substituted or unsubstituted, or
any two adjacent R groups may have a
combined total of 2 to 4 carbon atoms
and form a fused ring with the base
20 structure and may optionally be
substituted; with the proviso that at least
one of R', R® or R’ always represents a
hydrogen atom;
with



from7 to 20 carbon atons and which 15 nmay be substituted or unsubstituted,
or R6 and R7 conbine to forma ring having from5 to 7 carbon atons in the
ring, wth the ring being substituted or wunsubstituted; 20 and (b) from
about 30% abgygt 99% by wei ght of a hydroxyl functional conponent having
an equi val ent "'werght of about 100 tq.ﬁ(_)OO, and a hydroxyl functionality of
about 2 to about 8; 25 wherein the sumof the %s by weight of (a) and (b)
totals 100% by weight of the m xture (1); and PO 8759 -8- (2) al koxylating
the mxture from (1) (Wi t h@ CQRROUREWHIChEeEesnInAsdrdhe stiyetire’ i n t he
presence of: (d) one or nore doubl § net al cyanide catalysts. 5 DETAILED
DESCRI PTI ON OF THE | NVENTI ON As us herein, the phrase "nono- and

e

pol y- phenol " refers to and i ncl ugj ono pilenol s, di phenols, triphenols and
ot her higher functional phenol sR&&-Bhown in structures | and/or I11. 10 The
term "pol yoxyal kyl ene cont %i‘??i ng polyols" as used herein is understood to
be the products of oxyal kW¥B¥g the condensation products of the phenols

or pol yphenols of figure | eaéwc{ 7. | lda oW t ai ni ng
conpounds of figure I ancIi:} or 6 Thgcydbggé%@wgﬁéyéggﬁt?%?ni ng pol yols
produced by the process of 15 the physsegen atorerdn alkyl radiiczdhlayinigave an

equi val ent wei ght of at |east about , 150, preferably at | east. about 280 and
more preferably at |east about 450. TOfRds® %Q)F?/W&%Rmsé?fﬁw&? ai ni ng

pol yol s al so typically have an equi \fﬁéﬁ% subRtifittd 8F uhsSSstitix@q. gr equal to
about 6000, preferably less than or equal to ’

cycloaliphatic radical having from 3 to 7
carbon atoms and which may be
10 substituted or unsubstituted, an aryl
radical having 6 carbon atoms and
which may be substituted or
unsubstituted, an aralkyl radical having
from 7 to 20 carbon atoms and which
15 may be substituted or unsubstituted, or
R® and R’ combine to form a ring having
from 5 to 7 carbon atoms in the ring,
with the ring being substituted or
unsubstituted;
20 and
(b)  from about 30% to about 99% by weight of a hydroxyl
functional component having an equivalent weight of about
100 to 6000, and a hydroxyl functionality of about 2 to about
8;
25 wherein the sum of the %’s by weight of (a) and (b) totals 100% by
weight of the mixture (1);

and



about 2000 and nore preferably less than or equal to about 1600. In 20

addi tion, these pol yoxyal kyl ene cont ai ni ng pol yols may have an equi val ent

wei ght rangi ng between any of these upper and | ower val ues, inclusive, e.g.

f rom about about 6000, preferably from about 280 to about 2000, and

nore prefe Sv%®r0n1about 450 to about 1600. The pol yoxyal kyl ene cont ai ni ng
pol yol s of the present invention also &ypically 25 have a functionality of

at | east about 2. The functionality of these polyoxyal kyl ene contai ni ng

pol yol s i s (Bypi ckdxyldtivgsthemixtuwe fmmu&ﬂ) withabout 8, preferably | ess than or
equal to about 4 and nore refe aply Ie s than or equal to about 3.

Accordingly, t héChol \PHey| 9feeﬁ YeHRt A'¢¥Hg pol yols may have a

functional ity whi ¢db gesefgfom about 2 to about 8, preferably 30 from about
2 to about 4, and no Izia%prg edrfably fromabout 2 to about 3. PO-8759 -9- In
accor dance vmth(dhe iamecort more deubleahétal oyaaide catalpgteunds for (a) of the

m xture_(1) typically have an equival ent weight of at |east about 35,
preferaBly at |east about 70 and nore preferably at |east about 90. These

organi ¢ conpounds al eTAPEPDEXCHIPTIGN CSEYNRIRVENGONt of less 5 than or
equal to about 575, p‘r%%r%mwr—em—go—agwt 280 and nore
preferably | ess Ashasedhemidhe phradetrhoidland polryeknihéridﬂhrefér’seefarmf ganic
conmpounds ma i ng between any conbination of

ave ui val ent wei ghts ran
t hese uppern@H H\Hé\%ﬁféﬁ’l%% d'WﬁﬂQﬁ%lt\V/‘BhegO'@ and, @fheshighet funetional ef er abl y
from70 to %n% to 150. These 10 organic
conpounds r?%%%a unc \?gﬂi?ﬂﬁétﬁ ! %ﬁ(?eas about 2, and less than or equal

to aboyo 8, preflreieim “beg@xyehlawene contehingpayalist ag usad hergie is pref er ably

| ess than or equal to about 3. e functionality of these organic conpounds
may al so ragergeeddeRedhe pé@ﬁ’ﬂﬁtﬁé?f thalbylai"h@ﬁe cppdensatian nrodietsr anges,

i ncl usi ve, f t 15 preferably
from2 to \,é?‘t%ghéﬂ%%r#%ﬁhe% gg{ﬁ'}% ' arn%%rzlll V&tq Wgaé(;hgggn%satl on product

of (a)(i) aontdimin tadnngmfdsma‘lgnﬁéultamefdr rmno- or pol y-phenol corresponding
to the structure )(||) a conmpound whi ch corresponds to the
structure (I1) asheslé@ Y@X)\f’c't"FV e gantajning ﬁoy@&%?%‘a’@éd\ﬁﬁthem@c%ﬁ%@ent

Fnventign, i be S AVEAGH tPbically have an equivalent weight of at least about
150, preferably at least about 280 and more preferably at least about 450.

These polyoxyalkylene containing polyols also typically have an equivalent
weight of less than or equal to about 6000, preferably less than or equal to
about 2000 and more preferably less than or equal to about 1600. In

20 addition, these polyoxyalkylene containing polyols may have an equivalent
weight ranging between any of these upper and lower values, inclusive,
e.g. from about 150 to about 6000, preferably from about 280 to about
2000, and more preferably from about 450 to about 1600. The
polyoxyalkylene containing polyols of the present invention also typically

25 have a functionality of at least about 2. The functionality of these
polyoxyalkylene containing polyols is typically less than or equal to about
8, preferably less than or equal to about 4 and more preferably less than
or equal to about 3. Accordingly, the polyoxyalkylene containing polyols
may have a functionality which ranges from about 2 to about 8, preferably

30 from about 2 to about 4, and more preferably from about 2 to about 3.



unsubsti tuted nono- or poly-phenols which correspond to the structure: OCH
RRRs R4 R3 3 wherein: PO-8759 -10- R, R2, R3, R4 and R5: each

i ndependently represent a hydrogen atom a hydroxyl group, a hal ogen atom
an al kyl Hﬂ@lg@,@g having from1l to 20 carbon atons and which may be
substituted or unsubstituted, 5 a cycIQaI | phatic radical having from3 to 7
carbon atons and whi ch nmay be substituted or unsubstituted, an aryl radical
having 6 carbon_  atons, and which nay be substituted, or unsubst i t ut ed, an
aral kyl radical H&?Pﬁ@jaﬂcﬁrﬁ"tﬁ" thfo'nt’%mi@‘ SHilgble ergsnic eempaundhiatay be

substitute t ave a
conbi ned tg?gpf %?HQ&GHG B&r%ag& a{o ﬂgﬁg{)e?‘%%}a& usec?qw?%stmu h the base
structure B preferalgy at fedst pbbet 216G andhmore pretekablyi atheabmtmm\eoso t hat at

| east one of R1, R3 or R5 al ways reFﬁresents a hydroge atom_ Suitable

subst i tuentwrﬁsroraamcmammssalﬁﬂéy aally haye @&&ﬁlﬁlv ?entww'gg@f le$ons,
hydr oxyk gftRHH%r cQLEAYa r@%gﬁkgﬁgw%h%ﬁhgﬁ %'r‘@ﬁua?&;eért?ﬁekgl%o ér{H oal kyl

groups, "al kKenyl grioups, ups IS pre t he al kyl
radi cal s armotensnelbsrabiyibesl theffuot adpha to wbsiut t 86 ninsaddition,aiiese@drgamiat i ¢

radi cal s include, for exanple, halogen atons, alkyl groups having from1l to
9 carbon atGOmPARWISIPAY Ay leguivaipntveighis raRoiNeDaMe®s anYal koxy gr oups,

o ool P %cghan bR R SR MRS, PRIERY e g1 s €7 ond al kuny

575, preferably from 70 to 280 and more preferably from 90 to 150. These

10  organic compounds have a functionality of at least about 2, and less than
or equal to about 8, preferably less than or equal to about 4 and more
preferably less than or equal to about 3. The functionality of these organic
compounds may also range between any combination of these upper and
lower ranges, inclusive, e.g. from 2 to 8, preferably from 2 to 4, and more

15  preferably from 2 to 3.

These organic compounds (a) comprise the condensation product
of (a)(i) a substituted or unsubstituted mono- or poly-phenol corresponding
to the structure (1), with (a)(ii) a compound which corresponds to the
structure (1) as set forth above.

20 In accordance with the present invention, the substituted or

unsubstituted mono- or poly-phenols which correspond to the structure:
OH

R! RS
0]
R4

R2

wherein:



unsubstituted. Suitable substituents for aryl radicals include, for exanple,
hal ogen at ons, hydroxyl groups, al koxy groups, carboal koxy groups, thiols,
t hi oal kyl groups, al kenyl groups, and al kynyl groups. Preferred aryl
radi cal s apggrgybstituted. Suitable substituents for aralkyl radicals in 30
structure ?Q? above i ncl ude, for exanﬁb hal ogen at ons hydr oxyl groups,
PO 8759 11 al koxy groups car boal ko groups, thiols, thioalkyl groups,

is preferred that the ar al kyl

al kenyl yp kyRyl grou

radi cal s a E‘Q'nréuggdt %ﬁey I r?alcﬁé W%Mreprﬁaﬁm ahygfggeno adj acent R
roups have a conbi ned t ot al t.0 fused rin
group %pusé %y%r&ang,?cguéfh ﬂao Qﬂaft%g]?ﬁi g

with 5 the base structure, the ring s ave onal

substitution including al koxy qk}tybumﬂcak:laa\hmgifrbm(w@mmboﬁ Atarhs, thioal kyl
groups, al kyl groups, cycloalkyl groups, aryl groups, aralkyl groups,
al kenyl groups, al kynyl gr oup@n aﬁﬂcbr@@bpﬁlﬁupsw‘@@%%yUngﬂhﬁlwedl t is nore

preferrgd that R, R2, RS, R4 3 ﬁﬁa %ﬂcra@wm é‘},rém%(??zepresent a

hydrogen atom a hydroxyl group, ogen om an di cal havi ng,

from1l to 9 carbon atons and neaebgi gfopngibhy wWhichnmay e 4ubstanteeorat oms, a
cycloaliphatic radical having from3 to 9 carbon atons and nore preferably
from5 to 7 carbon atonms, an amjsubsiiiuted, aniyl faglical hevingté catben or

substituted with one or nore h%llé)rﬂgrérﬁ\gﬁnﬁp%a)ogg nggﬁﬁ@ﬁg@gfohydroxyl

groups, or an aral kyl radical having s, preferably

7 to 10 carbon atons. Prefer redmbabgﬁafecatahr@aﬂdyﬁradléélmaﬂﬁ\gamnwI ori ne;
preferred al kyl radicals are neth et hyl ropyl, isopropyl, butyl,

i sobut¥®, etc. The nost preferrt@a%rﬂ?éh@m@(imsl?é'du&'é@ha@a)(b?(|) above i ncl ude
20 those in which each R group ent a hydrogen atom
or those in which R and R5 of Sgp?ﬁt@ %&ép'&'ﬁﬁéd%oﬂgﬁeﬁ%@é Ca hal ogen atom
and R2, R3 and R4 of structurea@]éceoawgroolp@eﬁwha@elaywn%ﬁed@étam In
accordance with the present invention, suitable conpounds (a)(ii) to be

condensed with (a)(i) the substof 2upddcaibopratamstand tost afused g pol y- 25
E)lh:a)nol s descri bed above incl udoNlth 36 & Orgt?fc?ﬁ)rrédann mtac))/ gp |onahy 8t ure: O II
15 substituted; with the proviso that at least one of
R', R® or R® always represents a hydrogen
atom.
Suitable substituents for alkyl radicals inciude, for example,
halogen atoms, hydroxyl groups, alkoxy groups, carboalkoxy groups,
20 thiols, thioalkyl groups, alkenyl groups, and alkynyl groups. It is preférred
that the alkyl radicals are unsubstituted. Suitable substituents for
cycloaliphatic radicals include, for example, halogen atoms, alkyl groups
having from 1 to 9 carbon atoms and preferably from 1 to 4 carbon atoms,
alkoxy groups, carboalkoxy groups, thiols, thioalkyl groups, alkenyl groups,
25 and alkynyl groups. It is preferred that the cycloaliphatic radicals are
unsubstituted. Suitable substituents for aryl radicals include, for example,
halogen atoms, hydroxyl groups, alkoxy groups, carboalkoxy groups,
thiols, thioalkyl groups, alkenyl groups, and alkynyl groups. Preferred aryl
radicals are unsubstituted. Suitable substituents for aralkyl radicals in

30 structure (1) above include, for example, halogen atoms hydroxy! groups,



- Rs-CG-R~ wherein: PO 8759 -12- R6 and R7: each independently represent a

hydr ogen atom an alkyl radical having from1l to 20 carbon atons, a

cycloaliphatic radical having from3 to 7 carbon atons and which may be

. substitut edpa[s.}g}‘fubstitut ed, an aryl radical having 6 carbon 5 atons and
whi ch may be~substituted or unsubstituted, an aralkyl radical having from?7

to 20 carbon atons and which nmmy be’s bstituted or unsubstitut ed, or R6 and

R7 conmbine to forma ring having from4 to 8 carbon atons in the ring,

wi th the rialgoxeginypsubaiboalkoxy gseupmdbios, ithioakyl grompsualkebylgreupst i t uent s

f | kyl radi i nc| f l.e.,. hal hydr oxyl ,
al koxy or ot SRPYSIPESY b eI Pidtne SRRAGERROR Feouns, A kenyl
groups, anduubshivltedr IALRE emBodimePt B Rhicktany W adijagert K)rotiggli cal s are

unsubstituted. Suitable substituents for 15 cycloaliphatic radicals include,
for exanpl éhavead sgebinediadal oflXkip 4 gadugrsatoms/and fompmfasedrisgedtrbon at ons

d ly f ban. hyd I I ,
car boat Roxyngasetcty the RieBaindl St it hak iadiHorer subaCldn L ony
groups. It ihéluar@ﬁkwp?i&@%, &Qmoamo&ly@buwahidrs,rtﬁréh{kglbgro@rp@, gikyher

unsubstituted or substifuted wth al kyl” 20 groups Sui e substituents for
aryl radi cagreupactyaiiznlkyl @roupsapylegroupsl argéy! graups, atkedylogrplpgy oups, al koxy

groups, carhpal kox roups t hi ol's, thioal kyl groups, al kenyl groups, and
al kynyl gr oﬁg@ylflgr“él'&-ra@& pgpgﬂra W&lmdég.)ﬂg gé‘?‘éal%nsubst ituted. Suitable
substituents fory@loky préfafte@dhat HY, REIRYG LAY hlﬁ)ea%qu«f&epérrdéHﬂzi kfor

exanpl e, hal ogen atons, hydroxyl groups, 25 al koxy groups, carbo oxy
gr oups,10t hi repsesertiadaydeggenatarpsa hytkaxyl grayipo agslogemdtamh kamalkybr oups. It is

Phat Ro andaAPaLPevRabrdord bosD BETsATy DI & HpySomsd dRE an alkyl
L:?Lgﬁ' a{‘g\rfrc%é}goﬁ 063, hySloafpalt RURIE halihg RS it BARJRr #Bs from 1 to 4
and more preferably from 5 to 7 carbon atoms, an aryi radical that is
unsubstituted or substituted with one or more halogen atoms or one or
15  more hydroxyl groups, or an aralkyl radical having from 7 to 20 carbon
atoms, preferably 7 to 10 carbon atoms. Preferred halogen atoms are
bromine and chlorine; preferred alkyl radicals are methyl, ethyl, propyi,
isopropyl, butyl, isobutyl, etc.
The most preferred phenols to be used as (a)(i) above include
20 those in which each R group in structure (l) represents a hydrogen atom;
or those in which R' and R® of structure (I) each represent a halogen atom
and R?, R®and R* of structure (l) each represent a hydrogen atom.
In accordance with the present invention, suitable compounds (a)(ii)
to be condensed with (a)(i) the substituted or unsubstituted mono- or poly-

25 phenols described above include those corresponding to the structure:

O

|
RS-C-R’ W

wherein:



PO 8759 -13- The nost preferred conpounds to be used as (a)(ii) above
i nclude those in which R6 and R7 in structure (Il1) are independently
hydrogen or nethyl, with forml dehyde and acetone being particularly
preferred. pfngyhgr nost preferred conpound to be used herein corresponds to
5 structure (I1) above in which R6 andyR7 conbine to formthe structure Ila:
0 (lIla) H3C H3C CH3 The nost preferre corrpounds to be used as organic

| ak resins, bisphenol A,

conmpounds 3) £in_include, for exa

bi sphenol ‘f‘l\/@”t}e‘étraﬁﬁg’f‘rﬁlﬁf HQﬁBWf? ﬁan&% Yg@&ﬁ&@@"bfanp@l%uctlon of
bi sphenol 10 A, etc bl e
m)ngphenol s and/ or p(r)all-la?y%hlenol S mﬁ%ﬁ%gp(&gﬁ%ﬁ q”(‘)égaté%al?urea?'?

(a)(ii) suitable conyadicalhavirigfiomds te? panton atshs ant wrbck ha Ibé € prepar ed
by any of the known rocgsses Such Processeswire_knom and described in

the 15 literature, anduUBstRutedQnunsulstituted an awkmdieal having 6saehans
2, 468, 934 42 623, 908ato$n§§ﬁd%@ﬁct? ﬁ\%éﬁﬁmt te %&?&:bsﬁuﬁ% 96, 5,698,600

and 5, 31, the disclosures are here I ncorporated by

reference. As is desardlbgdadioal theviag fronomeotzﬂmarbbrh)atms@udaﬁmcnn excess of
nmonophenol and/ or pol Hcglyenol wi th an al dehyde such as, for, exanple 20
f or nal dehyde, or a ke é’%ﬁ@i’ﬁtﬁ%tedf‘?frumﬁﬂﬂuéed AR omed R’ comingr esence  of

a suitable catalyst a rtn%@ t r. y 20 to 85C
and nore preferably 4%0 ﬁb‘?’{g&r@%@m Jﬁatﬁ)n rgéggar(t: @%&ﬁftﬁé?‘ﬁbt he present
i nvention, suitabl e hwithahkgringfbeind sobstituenpaunsibstiatedg to be used as

conponent (b) of the mxture (1) typically have an equival ent wei ght of at
| east abbut 100, preferably at |east about 150, nore preferably at |east

about 280 and ogiep el Sl dIfAPhciehRhidag; foF Bl O%Y!

functi onal conpoun al'so
halogen atoms, hydroxyl groups, alkoxy groups, carboalkoxy groups,

thiols, thioalkyl groups, alkenyl groups, and alkynyl groups. It is preferred
that the alkyl radicals are unsubstituted. Suitable substituents for

15 cycloaliphatic radicals include, for example, halogen atoms, alkyl groups
having from 1 to 9 carbon atoms and preferably from 1 to 4 carbon atoms,
hydroxy! groups, alkoxy groups, carboalkoxy groups, thiols, thioalkyl
groups, alkenyl groups, and alkynyl groups. It is preferred that the
cycloaliphatic radicals are either unsubstituted or substituted with alkyl

20 groups Suitable substituents for aryl radicals include, for example,
halogen atoms, hydroxyl groups, alkoxy groups, carboalkoxy groups,
thiols, thioalky! groups, alkenyl groups, and alkynyl groups. Preferred aryl
radicals are unsubstituted. Suitable substituents for aralkyl radicals in
structure (1) above include, for example, halogen atoms, hydroxyl groups,

25 alkoxy groups, carboalkoxy groups, thiols, thioalkyl groups, alkenyl groups,
and alkyny! groups. It is preferred that the aralky! radicals are
unsubstituted.

It is more preferred that R® and R are independently selected from

a hydrogen atom, an alkyl radical having from 1 to 9 carbon atoms and

30 more preferably from 1 to 4 carbon atoms.



an equi val ent weight of less than or equal to about 6000, preferably |ess
than or equal to about 2000 and nore preferably |less than or equal to about
1600. In addition, these hydroxyl functional conpounds nay have equival ent
wei ghts rangi ng between any conbi nati on of these upper and 10 | ower val ues,

i nclusive, em@g7Epom 100 to 6000, preferably from 150 to 6000, nore
preferably from 280 to 2000 and nost pqgﬂerably from450 to 1600. These
hydr oxyl functional conpounds have a functionality of at |east about 2, and

| ess than or equ to about 8 referabhly | ess than or, ual, to about 4 and
nore preferably I'@8JMPH e&ff%ﬁ%mppanaﬁgﬁpeyseﬁr@ @3("9 @EE’VPMWQy of these
hydr oxyl fu IOR&4hi %qu 7 1 Qﬂ% I | of these
upper and Imdreqr gylrggléQ,rWi nc ﬁsﬁ%{ru%pgﬂlpﬁﬁﬁg&%% ,nﬂgmpg?éﬁ)rwrfrom 2to
4, and nor enetbylewithifgrialdehpde an8.acBtoneabbmgpattiodstly prafetrednal conpounds

to be used gs conponent b),of the m xture above include, for exanple,
pol yet her pgﬂ? esrrergg FHSf%(fé%{ %?mBBFQg]Itgfbeplb? ( FEEhSREEIRANASIS, pol yhy(rtlnr)i c

pol yt hi aet h I éﬁﬁkﬁ i 6 7 COINE escribed in
t he artg? ngggwﬁggngo yo|?%2?§ﬁg1é§§fﬁe§9 For gﬁgﬁgggggﬁﬁﬁgggqggnponent (b)
is a polyether polyol, the conpound (b) conprises the product of (b)(1l) a
starter having functionality 25 of 2 to 8 and equival ent weight of 30 to
575 and (2) an al kyl ene oxide. . Sone anpl es of suitable starters to be
used as conponent (b)(1l) in preparin he pol yet her pol yol include
conpounds such as ethylene glycol, nd 1,3-ﬁ@ppanediol, 1,4- and

2, 3-but anedi ol , 1, 6-hexanedi ol , , 8- oct anedi ol , neopentyl glycol, 1,3- and
1, 4- bi s(hydroxynet hyl ) 30 cycl & t hyl - 1, 3- propanedi ol , glycerol,
trimet hyl ol propane, PO 8759 -15- 1/2,6-hexanetriol, 1,2,4-butanetriol,
trimet hyl ol et hane, pentaerythritiaf, quinitof% manni tol, sorbitol, nethyl

gl ycosi de, diethylene glycol, triethylene glycol, tetraethylene glycol,

pol yet hyl ene gl ycol s, dipropylene glycol, polypropylene glycols, dibutylene
gl ycol, and pol ybutyl ene glycols. 5 For the case where conponent (b) is a
pol yet her polyol, the nost preferred starters to be used as (b)(1) conprise
one or nore or gadine meshpeisird paPPAYNds te hei useidas organightoropoands east about

35, prefer atlea)yhe‘a"‘rtein include, for example, novolak resins, bisphenol A, bisphenol

TMC, tetrabromobisphenol A, and the residues of production of bisphenol
10 A, efc.

The condensation products of (a)(i), suitable monophenols and/or
polyphenols which correspond to structure (1), with (a)(ii) suitable
compounds which correspond to structure (ll) are prepared by any of the
known processes. Such processes are known and described in the

15 literature, and are disclosed in, for example, U.S. Patents 2,468,982,
2,623,908, 3,182,308, 4,052,466, 4,467,122, 4,503,266, 5,698,600 and
5,914,431, the disclosures of which are hereby incorporated by reference.
As is described in the art, one typically condenses an excess of
monophenol and/or polyphenol with an aldehyde such as, for example

20 formaldehyde, or a ketone such as, for example, acetone, in the presence
of a suitable catalyst at a temperature up to about 100°C, preferably 20 to
85°C and more preferably 40 to 70°C .



| east about 70 and nore preferably at |east about 90. The organic conpounds
al so typically have an equi val ent wei ght of |ess than or equal 10 to about
575, preferably less than or equal to about 280 and nore preferably |ess
than or equal to about 150. In addition, these organic conmpounds may have
equi val ent P@LgIIBS rangi ng between any conbination of these upper and | ower
values, inclusive, e.g. from35 to &7y .preferably from70 to 280 and nore
preferably from90 to 150. These 15 organi ¢ conpounds have a functionality

of at |east abo t. .8 referably | ess
than or equal tt)lﬁ"a%coﬁ)te?@%n \aﬁrﬂr&'ﬁ%&e&%&@ﬂ%&t'ﬁki Tcélélgacw QM%& Equal to about 3.
The functi ornnbmdryalcv‘onn;ﬁmmsqunqm b@@@ﬁ@lﬂmmﬁdnéﬂts(ﬁ) bfiﬂ@%%ﬁﬁéﬁen any
conbi nation of these upper and Tower ranges, inclusive, e.g. from2 to 8,

preferably ( ﬂmmuzaltydwe @mngal@ntm@nt@f@’cmq ahoutnmotm@ﬂeraﬁfy@e organic

d h f t h b) of th
mxbure. congrroasti B, ilnpeel3Rbgal s b oBY HeAEE PR R D O 1"
unsubst ist ut|ggstarisit 450. mhlegewger&&yl Mﬁcﬁlbnap(%rhSélm%%jﬁlsb(tyﬁlb&ll)ﬁﬁéwt ure: OH
Re R12 / (Ill) R R 10 25 PO"'8759 -16- wherein: RO, 0, R11 and

R12: each ianjegeivdlent weighimfdesmithaa mﬁql@gm]abaubﬁﬁom mgﬁhr@lxiyllesy oup, a
hal 0gen 2% ol (Y RebAH pAR S bRl R SRl T, it
to 7 car bormbAkaw®oadadbitien, 1HeYe My dreis turidiioRdl &mpounds may have
equivalent weights ranging between any combination of these upper and
10 lower values, inclusive, e.g. from 100 to 6000, preferably from 150 to
6000, more preferably from 280 to 2000 and most preferably from 450 to
1600. These hydroxyl functional compounds have a functionality of at
least about 2, and less than or equal to about 8, preferably less than or
equal to about 4 and more preferably less than or equal to about 3. The
15  functionality of these hydroxyl functional compounds may range between
any combination of these upper and lower ranges, inclusive, e.g. from 2 to
8, preferably from 2 to 4, and more preferably from 2 to 3.
Suitable hydroxyl functional compounds to be used as component
(b) of the mixture (1) above include, for example, polyether polyols,
20 polyester polyols, polycarbonate polyols, polyhydric polythioethers,
polyacetals, etc. Such compounds are known and described in the art.
Polyether polyols are preferred.
For the cases where component (b) is a polyether polyol, the
compound (b) comprises the product of (b)(1) a starter having functionality
25 of 2 to 8 and equivalent weight of 30 to 575 and (2) an alkylene oxide.
Some examples of suitable starters to be used as component (b)(1)
in preparing the polyether polyol include compounds such as ethylene
glycol, 1,2- and 1,3-propanediol, 1,4- and 2,3-butanediol, 1,6-hexanediol,
1,8-octanediol, neopentyl glycol, 1,3- and 1,4-bis(hydroxymethyl)

30 cyclohexane, 2-methyi-1,3-propanediol, glycerol, trimethylolpropane,



" unsubstituted, an aryl radical having 6 carbon 10 atons and whi ch may be
substituted or unsubstituted, an aral kyl radical having from7 to 20
carbon atons and which nay be substituted or unsubstituted, or any two
adj acent R ppogpsg mey have a conbined total 15 of 2 to 4 carbon atoms and
forma fused ring wth the base StI’LI_CféJ[e and may optionally be
substituted; with the proviso that at |least one of R8, RLD or R12 al ways

represents hydr ogen . ato 20 with (i.i) a conpound corresponding to the
structure: ?,é,(%’-ﬂefsgrpr}@ggﬂgﬁt\#an%qu(em ethylaleanerpgntasiyihiniqldependent | y
repr esent 0 i ' 20 carbon
atons, a 2@‘@}"@% ﬁgﬂ‘g‘? F’g@?ﬂ@éa'ﬁéh@\'/pw&* ﬁ%me?t?%éﬁ;é @glrcfg(iigﬁg%éﬁr?@eand whi ch
may be subsglycolt tedramthylese ghicot, pobamthyienamgiycolsydiimrapyleha\glygpl6 car bon at ons

and which may be substituted or unsubstjtuted, an aral kyl radical having
from7 1o 2RORIRYIPRESIuGals dibytyleneghicahandinclyUMENe ORI i ¢ ut ed or

unsubstig uted, o &)%r'p t | i 4 to 8
car bon 5tatoms inF?ﬁé%rcl%SﬁM\%@h thebmg(sk)fes?élgb g&%@%ﬁ%ﬁmgrﬁjbw

unsubst i t ut prebfersecbstartent o belusedtaseb) Sl ) fcompriseydne admoat srganic| oal i phati c
radicals, aryl radicals, aral kyl radi %%s and fused rings of R8, R9, RI10,
R11 and R12C9MPOYRdsBavipg 3N §9yivaleat weight of gkleasbabestaimirsefespbly Gt ¢ he

Por oy oe) PSR o BRI Enl 2 G ot B0, TR oRpAET 22 oot Lt
the same predrapoends also typically have an equivalent weight of less than or equal
10  to about 575, preferably less than or equal to about 280 and more
preferably less than or equal to about 150. In addition, these organic
compounds may have equivalent weights ranging between any
combination of these upper and lower values, inclusive, e.g. from 35 to
575, preferably from 70 to 280 and more preferably from 90 to 150. These
15 organic compounds have a functionality of at least about 2, and less than
or equal to about 8, preferably less than or equal to about 4 and more
preferably less than or equal to about 3. The functionality of these organic
compounds may also range between any combination of these upper and
lower ranges, inclusive, e.g. from 2 to 8, preferably from 2 to 4, and more
20 preferably from 2 to 3.
These organic compounds which are suitable starters (1) for
polyether polyols (b) of the mixture comprise the condensation product of
(i) a substituted or unsubstituted mono- or poly-phenol which

corresponds to the structure:
OH

@

R11
R9

25 R1O



" 10 enbodi nents of structure (l). Thus, the nono- or poly-phenol used as

(b) (1) (i) which corresponds to structure (I1l1) may be the sane or different
nono- or poly-phenol as that which corresponds to structure (1) as

. descri bed WeregSUi t abl e substituents for the al kyl radicals,
cycloaliphatic radicals, 15 aryl radiicals, aral kyl radicals and fused rings
of R13 and R14 in structure (1V) abO\) I nclude, for exanple, all of the
above identified substituents for R6 and R7 as set forth in structure (11)
above. The pref ¥&¥8Mnbodi nents of structure (1V) are the same preferred
enbodi ments of sgawetgre (11). Thus, the carbonyl conpound used as
(b)(1)(ii) which c¢ortesgonds to 20 structure (IV) may be the sane or
different carbol apanRbund as dduvhtindepéndersty repsesums hydregencture (11) as
descri bed above. Another nost preferred conmpound to be used herein
corresponds to structure (IV) #8Bva hydraxyl@ioemaa hatpgen/iomL anconbi ne to

formth structure Iva: 0 11 TR aE PO 8759 - 18-
Sui t abl § al kyl ene oxi des to be ad& e\égéllgam?\w? f’kﬁ&%é"%@@fﬁﬂ?e,

et hyl ene oxi de, propyl ene oxi deyhibhinyhebe sasstitiied 6f upsysktiaitadaa, Styrene
oxi de, and/or epichlorohydrin. Polyether polyols are obtained in the usual

manner such as, for exanple, byysisialirbatic ragicahaving treme3 i Rygagben 5 oxi des
(b)(2) such as, for exanple, et i.de. xide, butyl ene

oxi de, etc., in the presence ofﬁé}ngtrﬁdég}r@%c@gg%g@%@ﬁag’g, for exanple,
BF3, KOH or a double netal cyanirfdtib6fMied,cai ahy fddicalilhdiing 6amgml |y adding
these one or nore of these al kyl ene oxi des, preferably ethylene oxide and

propyl dRe oxide, in admixture GHORSRIbWNigh paythe subsiititediore starter
conponents (b)(1) as descri bed Jhesru%'sﬂﬁ}?@d,ean EFa?lEﬁrrédaigal having from 7

to 20 carbon atoms and which may be
substituted or unsubstituted, or any two
adjacent R groups may have a combined total
15 of 2 to 4 carbon atoms and form a fused ring
with the base structure and may optionally be
substituted; with the proviso that at ieast one of

R%, R'° or R always represents a hydrogen

atom;
20 with
(ii) a compound corresponding to the structure:
1
R13_c_R14 (IV)

wherein:
R'® and R': each independently represent a hydrogen atom, an
25 alkyl radical having from 1 to 20 carbon atoms, a
cycloaliphatic radical having from 3 to 7 carbon atoms and
which may be substituted or unsubstituted, an aryl radical
having 6 carbon atoms and which may be substituted or

unsubstituted, an aralkyl radical having from 7 to 20 carbon



" al kyl ene oxi des are propyl ene oxide and/or ethylene oxide. In accordance
with the present invention, it is preferred that the al kyl ene oxi de used as
conponent (b)(2) to react with the starter (b)(1) in the preparation of the
. pol yet her %yﬁ&f b) conprise propyl ene oxide (PO and ethylene oxide 15
(EOQ in a werght ratio of from 50:50 to 100:0 (POEO. It is nore
preferred that the one or nore al kyl ene oxides (b)(2) which react with the
starters (b)(1) to formthe olﬁ{her pol yol s (b) conprise propyl.ene oxide
and et hyl ene oxi de i rAt@Macdshwhicay Maydie sepsituted oggnsobstdytadaer & al kyl ene
oxi des to be used as gpypon Nk ch: r with the

m xture (1) of conponents (%gﬁ?tﬁ)@f’@s&pHé\@bgplggﬁ%rgaﬁ&%%iac%rg e process of
produci ng the pol yoxyatbing innke cing; withithg ringl byeihg substitltedieor f or exanpl e,

et hyl ene oxi de, propyl ene oxide, butyl ene oxide, styrene oxide and

epi chl orohydrin. It i4SHostieite@qd to use propyl ene oxi de and/or ethyl ene
oxi de agwei ght rat.i X : X X . IS, nore
preferrgd that t e'{%kg%flé%tgﬂéﬁg gpﬁl}@! L&é@gg&g({ﬁpﬁéﬁc {)Ar%%égeé@ oxi de and
et hyl ene oxiadizals) aralgi rgbiicatsand fdfed7fngdot R %, HI°, RH awcpidance with the
present invention, sone exanples of double netal cyani de conpounds that can
be used as fBiabgRLM) ghovejinclude, for pxamplenall eidhgdrsevgusiyridentdted i nited to,

f | " a t | ' te(lll),
okl nex BRI RAGYT T, PERRARUSE & el upTorandBATNEIRR ST 1))
and the |i KEhe ptafeired esntsoginestodf stridtakd dlipangthe sameé prefeyredi de conpl exes

are listed in U S Patent 5,158 922, the disclosure of which is herein
i ncor pdPat e@kMbgdimants ehstucired). Hilamdha menbarPaiephengl ysedasef erred. 5

Par 1 cul ar | ) 56 B ER SoRleBnb s o SEL L MP ey B fle QUGN o2t alvsts

whi ch conpr and an or exing ‘adgent, and are

prepar ed i nmbhenbapeiyiphenobas itattwiioh Woriéspohds Relstauicttiie(l) asount  of
catal yst, of a ‘BOl yet her having a nunber average nol ecul ar weight greater
t han about @RRPribedahdVeat al ysts exhi bit enhanced activity 10 for epoxi de

P e 2™ SRR SUp b L S AHGHE DEERRPAA P, 2bserce of
Pat ent 1%, 482ryPRBlicdiscardikytianticaieant fubéd rings ohB'eamd R' in structure

(IV) above include, for example, all of the above identified substituents for

R® and R’ as set forth in structure (1) above. The preferred embodiments

of structure (IV) are the same preferred embodiments of structure (l1).

Thus, the carbonyl compound used as (b)(1)(ii) which corresponds to

20 structure (IV) may be the same or different carbonyl compound as that
which corresponds to structure (ll) as described above.
Another most preferred compound to be used herein corresponds
to structure (IV) above in which that R'® and R combine to form the

structure IVa:

o

(IVa)

HsC

CH
HyC 8

25



I ncorporated by reference. The doubl e netal cyanide (DMC) conpounds which
are suitable are the reaction products of a water-soluble netal salt 15 and
a water-soluble netal cyanide salt. The water-soluble netal salt preferably
has the general formula MX)n in which Mis selected fromthe group

consi sting RD®-8269011), Fe(ll), N (Il), wM(ll), Co(ll), Sn(ll), Pb(ll),

Fe(l'll), M(IV), M(VI), A(ILIT), V(VMg- V(IV), Sr(l1), WIV), WV,
Cu(ll), and Cr(ll1l1). Mre preferably, Mis 20 selected fromthe group

consi sting of Zg(} , [,1) I\ h for Ia Xis
preferably an a%&}hb!&gﬁ&%hé ofx%ttotpe g?%% g(c(%ir%} &CFLI-?’E? qre)ﬁgp

hydr oxi de, estllérid exideaplopyidrs oxidé b dglenexdiiad, Qetrhhy%ﬁﬂﬁﬂt §tfyreﬁeS ocyanat e,

i sot hi ocyanate, carboxylate, and nitrate. The value of nis from 1 to 3 and

satisfies ©OKileyangiepiehierohyering Polyatiher olysis ste oblsinechistthe EBabal t s

e acet olbaied sBfh ds. R danydle, BL PRV NGB0 2 Bor8 AR il r arer
iron(l1g brone@Qb?(QPbablﬁ éb'ﬂor%&hﬁpl&%thﬁl@hé'dx(dd )prb;byleﬁd@wee ni ckel (1)

formate, nickel (1 nitrate, and the and m xtures thereof. The
wat er - sol ubldylena axidey gi.de thepresansedftmswitable catalyiusich agdoret al  cyani de

(A~ weamrig, i, K5 cron o r%%él‘?g&%‘dis%&&??@@i?or 311 (CE%? .
Ruc1 1) POpsal i s s At b} tndgl gihibe S, brefBtatie oroup

consi sti nge‘ﬂ‘i |66 bkide a@ﬂipbﬂdp}tlen@&ﬂndé in Rimikiure oFslEEessively, (tb! | ), and

Ni (I1). The 5 water-soluble nmetal cyanide salt can contain one or nore of
t hese M@t alsyitablprstamer camponents Yb)(3) as daperied heteinabaye. Brefertedl i ne earth

metal ion, | ec u S|st|n of hali de,
hydr oxi de, a@&?gr‘%éide%g;%gho&syiene é&ﬂ? V%r %53@58 q[))‘ﬁ(f 9§ﬁg?r nCgocyanate
i sot hi ocyangthethe prasdsisi@itfon, &nél pFéféFr@HQhaﬂ%b'hlﬁyléﬁd oRicRl Esddaeger s gr eat er
than or equal to 10 1; the sum of the char es of a, b, and c bal ances the

charge of oOMpopent N2 teaeaet with mﬂ stater & t)ylaﬁhe@remragon ofthele, but are
T e A5 B G HAUIATE AP g BRRES! ¢,
hexacyggocqpd)irhetdighd raubldfhtdmlsowaﬁwmgqb@i@@@( iflis morgnd the like.
preferred that the one or more alkylene oxides (b)(2) which react with the
starters (b)(1) to form the polyether polyols (b) comprise propylene oxide
and ethylene oxide in a weight ratio of 70:30 to 90:10.
Suitable alkylene oxides to be used as component (c) herein which
20 are reacted with the mixture (1) of components (a) and (b) as described
above in the process of producing the polyoxyalkylene containing polyols
include, for example, ethylene oxide, propylene oxide, butylene oxide,
styrene oxide and epichlorohydrin. It is preferred to use propylene oxide
and/or ethylene oxide a weight ratio of from 50:50 up to 100:0 (PO:EQO). It
25 is more preferred that the alkylene oxide mixture (2) comprise propylene
oxide and ethylene oxide in a weight ratio of 70:30 to 90:10.
In accordance with the present invention, some examples of double
metal cyanide compounds that can be used as component (d) in the
invention include but are not limited to, for example, zinc hexacyano-

30 cobaltate(lll), zinc hexacyanoferrate(lil), nickel hexacyanoferrate(ll), cobalt



15 The solid DMC catal ysts of the invention include an organic conplexing
agent. Generally, the conpl exing agent nust be relatively soluble in water.
Sui t abl e conpl exi ng agents are those commonly known in the art, as taught,
. for exanpl gppigysd S. Patent 5,158,922, the disclosure of which is hereby

I ncorporated by reference. The conpl (_ax1i9n_g agent is 20 added either during
preparation or inmmediately followi ng precipitation of the catalyst.

Usual Iy, t he conpl exi t i d. P d
coml exi ng hegehranerbalaledh <6rE e e o GeEIRS P HiAbIe A9RhE:. Compounds

that can coppiaprydhilb cohfblSiPAR IRE@n BYENPARNt 59 | tRyCh as, for
exanpl e, water-soluble aliphatic alcohol's selected 25 fromthe group
consi st i ng disclesuraraflwhicls ispnenein ineboudrated by befeydncal Zifool , i sobut yl

al cohol, sec-butyl alcohpl and tert-butyl alcohol. Teri-butyl alcohol is
particul ar ﬁ'lpxﬁf’)é%/’é‘??oé)@ﬁapﬁ‘w)b? Br&f€¥edescri bed herein is comonly referred to

as 2 ngel " br sgmeulafy phSiekBAMlo ARG 9HRY BbAGH RutpBgaAeqDYCRrY SKill i

the art, a 30 heel pr e production of po t her ls is a
process i n cstalgstsROniBR 5OmMpRise aaDMC gemipoundngralianl orgarit goggdeximg o or

di spersed into the "heel" of a roduct or material that or may not be
simlar to 33ty F‘@dp@ﬁéfecbfrbfﬂg'@ta} qtﬂi%tqﬁab&‘ﬁrs@ Wt /‘bfrt@aa?ﬁcgg Bound and
"heel " is t ' : ,Pp,g? dvant age of
this pr ocega!srh?@simltﬁac?q?lyg%%g?ng\%eqﬁgﬂﬁ?ﬂ@é gﬁ?(oxy gﬁ%}hég?n?%@a?or gani c
conmpounds sweighbgreatarrthaeabopt 800 bT Isgdecoatalysis exhibitepbanated astivityed f or
convent,i on3I goleﬁgt her &?02'3%'0' s. It is not necessary in accorgance with the
pr esentl0i nJ@hepPexde polymenizations compargf dyith mblar satd'vsts preparedime sol i d
organi c co L8 of | e &y ' t hbd id S now

possi bl e tgﬁgl#gggg ﬁiogﬁ{éi}gégg%l sg\%émg%%?yﬁ%rggiﬁ%wg\éﬁgodu% gbéé .'dé. up to 70%
by wei ght, fonerampte, kb8l Patent!d, 482,008 eitie disclpsurduaftwitjallis hgrein n addi ti on,

her el n havdnGRBBERERLY BISteHER0r UM edBr PR FBNOR FeaabuiiDy el
e sous. o ERe S8 00 it SEBBL Lo PR P DRI (0
whi ch tiise sarid d vetar-selublesmetal €yanide salt.
The water-soluble metal salt preferably has the general formula
M(X), in which M is selected from the group consisting of Zn(ll), Fe(ll),
Ni(Ih), Mn(ll), Co(ll), Sn(lt), Pb(ll), Fe(lll), Mo(1V), Mo(VI), Al(lil), V(V),
V(IV), Sr(ll), W(IV), W(VI), Cu(ll), and Cr(lll). More preferably, M is
20 selected from the group consisting of Zn(ll), Fe(ll), Co(ll), and Ni(ll). In the
formula, X is preferably an anion selected from the group consisting of
halide, hydroxide, sulfate, carbonate, cyanide, oxalate, thiocyanate,
isocyanate, isothiocyanate, carboxylate, and nitrate. The value of n is from
1 to 3 and satisfies the valency state of M. Examples of suitable metal
25 salts include, but are not limited to, zinc chloride, zinc bromide, zinc
acetate, zinc acetonylacetonate, zinc benzoate, zinc nitrate, iron(ll)
sulfate, iron(ll) bromide, cobalt(ll) chloride, cobalt(ll) thiocyanate, nickel(ll)
formate, nickel(ll) nitrate, and the like, and mixtures thereof.
The water-soluble metal cyanide salts used to make the double

30 metal cyanide compounds preferably have the general formula (Y)a



" heated above it's nelting point prior to al koxylation. The foll ow ng
exanples further illustrate details for the conpositions of this invention
and process of the preparation of the 20 conpositions of this invention.

. The inventimn.ga4y ch is set forth in the foregoing disclosure, is not to be
limted either in spirit or scope by tzlbese exanpl es. Those skilled in the
art wll readlly under stand that knowf variations of the conditions and

|| t d b dt
Phese conpddiEREeS: vbicd Bl s éﬁwﬁ&ﬁ’eﬁéro‘&m?orf@m@?q?fm are degr ees
Cel si d t
by vei ght AL EBIE PO TAEEL AAE MaGATMR . MO R E P lcea ot ne
fol | owi ng iRULEUSYEY) wdeVMmee\pmsfepa@IpaMeti wemgdtfmn me)g&ﬂme descri bed
in US. Patent 5,4 i scl osure i s hereby

 ncor por at GOBiFPG G 0L, CoWlrBe(bi Fallla GoHBbduiiaced Nl BpFenol A based
o . 19 cHRUEEI e, Bl S Conal YL s Pt T

Sphéno

1, 1- Bi s(4- hmdh@i«yrphﬂay‘i()s 3n Alkalitmietat idry be dikatihe xarth métadidpPAnd4A & - (1- net hyl
et hyl i dene) bi s[ 2, 6- di bronophenol ] (i.e. tetrabromo Bis henol A) Novol ak
resin 0790 apion ssl%e%nam rEfPrsRNSistng of halidel hydwxidepsuifate, Bakel i te AG

Ex le 1: BP 0 % EO
or oduct) - HBrORTEeRATE b4fes BusHaA e odleraed e Bfachanath. " onpar ati ve
Exanpl e 10 da?E&()ﬂlateOaﬁd‘?ﬁtréte Bbtrodenel b Ard ihbdgets geatdr ffared equdidoa DMC
catal yst (0.065 g; 100 ppnm) were charged into a stainless steel react or

eﬂw ppd8 wit Hhasmﬁfaﬁh\edmarggs phedp, andicHatanags theghamewt M .stirring. Once
evacuat od SO WAL SIDRRTHEE Sak: S e B e ot i8R 14

potassium hexacyanocobaltate(lll), potassium hexacyanoferrate(ll),
potassium hexacyanoferrate(lll), calcium hexacyanocobaltate(lll), lithium
hexacyanocobaltate(lll), and the like.

15 The solid DMC catalysts of the invention include an organic
complexing agent. Generally, the complexing agent must be relatively
soluble in water. Suitable complexing agents are those commonly known
in the art, as taught, for example, in U.S. Patent 5,158,922, the disclosure
of which is hereby incorporated by reference. The complexing agent is

20 added either during preparation or immediately following precipitation of
the catalyst. Usually, an excess amount of the complexing agent is used.
Preferred complexing agents are water-soluble heteroatom-containing
organic compounds that can complex with the double metal cyanide
compound such as, for example, water-soluble aliphatic alcohols selected

25 from the group consisting of ethanol, isopropyl alcohol, n-butyl alcohol,
isobutyl alcohol, sec-butyl alcohol, and tert-butyl alcohol. Tert-butyi alcohol
is particularly preferred.

The process described herein is commonly referred to as a “heel”
process. As is known and understood by one or ordinary skill in the art, a

30 heel process for the production of polyether polyols is a process in which



- headspace of the reactor, and allowing a streamof nitrogen to flow 25
through the reaction mxture to naintain a pressure of 0.5 psia for 30

m nutes. The nitrogen flow was stopped, and the vacuum val ve was cl osed

bl ocki ng thE vgx} Qm in the reactor (0.5 psia). An initial charge of

" propyl ene o Qj’ % 2 g) and ethylene oxide (7 g) was punped into the reactor
over 5 mnutes. After several m nutes] é‘rapi d decrease in the 30 pressure
in the reactor was observed, indicating the catalyst had becone PO 8759 -23-
activat ed aad drggain compaunsuisehangedintder dipe rsachinitothey“reedl ofes of

I id 163 hyl ide (26 dded, at t ant
Peod rate oSy op AR KA e REMAYa e EThp alte, eed it on
m xture was gﬁadwc&.eﬁ\ié&n&ﬂﬁé?p? BFgatic 8dHHdPRANPHBY N bEOX %ﬁ?&%ﬁ\e"aw”m
stripping (30 mnutes; 130C, 0.5 psia with a nitrogen sparge) and

di schar gi ngptdsenckeazira DMOcatadyst| Oneiadivantayet dfehisgarotess isBWat 0. 32 g; 500
ppm was_dis

lved in th t | yol,. Co ti FX le 2: BPA al k | at ed
Po 200  cH NaRNS T9h 1R SKSVRIORRY S QITATIE A RIS JOU Vel t pr obess
Bi sphenol Ae&ér%@l&bi%pl%o‘?ﬂ- )af f’émp@ra%scﬁe@'f%?&orﬁ\&]rﬂign%ggﬁlggtr@m wer e

charged into a Stdinl'ess stéel reactor equi pped Wi nical agitator
and sl owl y pebhfbols] vistriot secessary in acddifafce withethe prose®@MAveriee té he react or

t enperature_ reached 165 Cré- 30 m nut esgi the reactor was 15 evacuat ed by
pul i ng confirsivsa< Dighguisropeiatiygdpdee!t de solid PaRiGEomRAUNG! INowi ng a stream

of _ni t1'0gen .00 - 40 L b bBENY IBAGI #T6 Ho SoddbleTBIGRLRInGP essur e of

0.5 psia fo mn rogen flow was opped,” a vacuum

val ve wig clastglobsalickonrganicheompanids, i@ndpao 7006 by wadigiethimtg ehe@hepr opy! ene
oxi de (35 g) .and et hyl ene oxide (6 g) was 20 sinultaneously punped into the
reactor at WithgiseHeet ompwduglavallyni nutes. After several mnutes, a rapid

d inth re j i ndi,cat i th
catalyot had becineogtpf, i AreferEEheRolesangl Tt ter SO 101 Mo i ni ng
charges of produydetiisy the precéSs Bemin hand pedparties¢ObknuabeaMW) were added at

a constant teed rate over 87 25 mnputes. After the feed was conplete, the
reaction mi Qisiiutigsas measeeby gebpermeatiofl.chiamategaphy3andri nut es before

vacuum 5411 pRI-AGin03Rafa & similar to analogous products prepared by a

commercially less facile “melt process” in which the solid starter is first
heated above it's melting point prior to alkoxylation.
The following examples further illustrate details for the
compositions of this invention and process of the preparation of the
20 compositions of this invention. The invention, which is set forth in the
foregoing disclosure, is not to be limited either in spirit or scope by these
examples. Those skilled in the art will readily understand that known
variations of the conditions and processes of the following preparative
procedures can be used to prepare these compositions. Unless otherwise
25 noted, all temperatures are degrees Celsius and all parts and percentages

are parts by weight and percentages by weight, respectively.



" 130C, 0.5 psia wth nitrogen sparge).
di scharged fromthe reactor,
ppm was di ssolved in the hot polyol.

500
PO 8759 -24- Exanples 3 through 15

The product was cooled to 100C and
as a clear colorless liquid. BHT (0.4g;

. were preparpégga procedure anal ogous to that of Exanple 1 (for the heel

processes) or
heel , and catal yst charge, along with
feed for activation and subsequent _oxide 5 feed conposition and anount,

anple 2 (for the nelt 2#)rocesses) The details of starter,
eaction tenperature, initial

oxi de

and

feed time, are shown in Tables 1 aBXAMPLESe| process) and Table 3 (nmelt

process).
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Example 3, the dlsclosure of which is hereby incorporated by reference.

Polyol A: a propoxylated bisphenol A based polyether polyol having an

OH# of 56
PO: Propylene oxide
EO: Ethylene oxide
BPA: 2,2-bis(4-hydroxyphenyl)propane (i.e. Bisphenol A)

BP-TMC: 1,1-Bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane
‘Brqs-BPA: 4,4'-(1-methylethylidene)bis[2,6-dibromophenol] (i.e.
tetrabromo Bisphenol A)
Novolak resin 0790 K03: A phenol-formaldehyde resin available from
Bakelite AG

Example 1: BPA alkoxylated to 200 OH Number with PO and EQ (8 wt.

% EQO in product) Heel process with 40 % starter in heel
The polyol of Comparative Example 10 (250 g; 0.9 eq.), Bisphenol A (164
g; 1.44 eq.) and a DMC catalyst (0.065 g; 100 ppm) were charged into a

stainless steel reactor equipped with a mechanical agitator and slowly

heated with stirring. Once the reactor temperature reached 140°C (~ 30
minutes), the reactor was evacuated by pulling continuous vacuum on the
headspace of the reactor, and allowing a stream of nitrogen to flow
through the reaction mixture to maintain a pressure of 0.5 psia for 30
minutes. The nitrogen flow was stopped, and the vacuum valve was
closed blocking the vacuum in the reactor (0.5 psia). An initial charge of
propylene oxide (42 g) and ethylene oxide (7 g) was pumped into the
reactor over 5 minutes. After several minutes, a rapid decrease in the

pressure in the reactor was observed, indicating the catalyst had become

c

ca
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mr mQm propylene oxide (163 g) and ethylene oxide (26 g) were added at a

constant feed rate over 38 minutes. After the feed was complete, the

L
r
nt
a=
N
m

>
(0]

reaction mixture was stirred at 140°C for an additional 30 minutes before

5 vacuum stripping (30 minutes; 130°C; 0.5 psia with a nitrogen sparge) and
discharging the clear colorless liquid from the reactor. BHT (0.32 g; 500
ppm) was dissolved in the hot polyol.

Comparative Example 2: BPA alkoxylated to 200 OH Number with PO

10 and EO (8 wt. % EQ in product) - Melt process
Bisphenol A (326 g; 2.86 eq.) and a DMC catalyst (0.08 g; 100 ppm) were
charged into a stainless steel reactor equipped with a mechanical agitator
and slowly heated with stirring to 165 °C to melt the BPA. Once the

reactor temperature reached 165 °C (~ 30 minutes), the reactor was

15 evacuated by pulling continuous vacuum on headspace of the reactor and
allowing a stream of nitrogen to flow through the reaction mixture to
maintain a pressure of 0.5 psia for 30 minutes. The nitrogen flow was
stopped, and the vacuum valve was closed blocking the reactor and an
initial charge of propylene oxide (35 g) and ethylene oxide (6 g) was

20 simultaneously pumped into the reactor at a constant rate; over 3 minutes.
After several minutes, a rapid decrease in the pressure in the reactor was
observed, indicating the catalyst had become activated and began to
consume the oxide. The remaining charges of propylene oxide (373 g)
and ethylene oxide (60 g) were added at a constant feed rate over 87

25 minutes. After the feed was complete, the reaction mixture was stirred at
130°C for an additional 30 minutes before vacuum stripping (30 minutes;
130°C; 0.5 psia with nitrogen sparge). The product was cooled to 100°C
and discharged from the reactor, as a clear colorless liquid. BHT (0.4g;

500 ppm) was dissolved in the hot polyol.
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Examples 3 through 15 were prepared by a procedure analogous to that
of Example 1 (for the heel processes) or Example 2 (for the melt
processes). The details of starter, heel, and catalyst charge, along with
reaction temperature, initial oxide feed for activation and subsequent oxide
5 feed composition and amount, and feed time, are shown in Tables 1 and 2

(heel process) and Table 3 (melt process).
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- HW UWUW DWW PO- 8759 - 28- Conparative Exanple 16: Novol ak 0790 KO3
propoxvl ated to 65 OH Nunber (in toluene) Novolak resin 0790 KO3 obtai ned
from Bakelite AG (100 g) and the DMC catalyst (0.45 g; 500 ppm were
~charged into a stainless steel reactor 5 equi pped with a nechani cal agitator
and slowy heated with stirring. Once the reactor tenperature reached 130C
(- 30 m nut 899',875%e reactor was evacuated by pulling continuous vacuum on
t he headspace of the reactor and allo#8ng a streamof nitrogen to flow
through the reaction mxture to maintain a pressure of 0.5 psia for 30
m nut es. ThE€omparaties Ekbmplevas: Novstabp®z3) KasgpropexwaeduossaDre was cl osed
bl ocking the vacuumin the reactor (0.5 psia). Toluene (100 g) was then
punped into the reactor over o6&Umbgr@RtolueNe)yitjal charge of propyl ene
oxide (20 g ' A ] . tra~30 m nut es,
t he reactorngg%gﬁggﬂe%é%dpggggy@tﬂgga segg(r%\déﬁl{?hégg(gbgﬁ%?ﬁgptﬁFe[ﬁ\échi de (20

g) was punpeatalysti(0us d;500r gEmn) werevkeargkd intonaistsinledé stel 1Sadtonut es, the
reactor pressure decreased and a third charge of propﬂnlt ene oxide (20 g) was
punped it o€aviRed it 8 meghaniced agitaier and dewlyrheadedwilty isring.nOnceact or
pressure d . [ ) was punped
the react o?ﬁg %%t%gérjr t?ﬁ'&gﬁg{u?%%%h%@?f%@%{ﬂ gé%@ﬁpgggéﬂlér{g?%té?g’ragssure in the

20 react or eescuEhed bygilillingichrtmuong vakaum b tikahahdspadeast theGeagoact i vat ed
and began to consune the oxide. The renai ni ng charge of propylene oxide
(740 g) wasaBd@dawinea sHeprbRl WHPGP?tQIﬂQWﬁhF\QHQ!’StheAﬁﬁQFOW AEXtUER  was

conplete, the: i ' I : hRT 1. r I.tional 60
m nut es bef (&fae'ﬁt\%gﬁ%l?%gssgfurrlétﬁgioﬁsgﬁ?]%ég%?bﬁ@upssl'aﬁqé:gﬁ'%gr%\?le&?wgg% t ol uene
and di sphar gioppedhangtiosvatudmomivehwas eiusiear blotkigg tieex vad€ien (0t g, 500

ppm was added to the hot polyol. Analytical data for the polyol are shown
in Tabl e 6. r4aot@r7od psig). ee(199.9)\N¥Rpthan parapegidothe seaciPaew’r to 75 OH

Nurber (i n Bgehindtes. AHRRIAEhYfGeRTBIBb§IenE oxide (20 g) was pumped into

the reactor over 10 minutes. After 30 minutes, the reactor pressure

decreased and a second charge of propylene oxide (20 g) was pumped

15 into the reactor over 10 minutes. After 15 minutes, the reactor pressure
decreased and a third charge of propylene oxide (20 g) was pumped into
the reactor over 10 minutes. After 10 minutes, the reactor pressure
decreased and a fourth charge of propylene oxide (20 g) was pumped the
reactor. After several minutes, a rapid decrease in the pressure in the

20 reactor was observed, indicating that the catalyst had become activated
and began to consume the oxide. The remaining charge of propylene
oxide (740 g) was added over approximately 240 minutes. After the feed
was complete, the reaction mixture was stirred at 130°C for an additional
60 minutes before vacuum stripping (130°C, 0.5 psia) to remove the

25 toluene and discharging the product from the reactor. Irganox 1076 (0.42
g, 500 ppm) was added to the hot polyol. Analytical data for the polyol are

shown in Table 6.



The pol yol from Conparative Exanple 16 (100 g), Novol ak resin 0790 KO3
obt ai ned from Bakelite AG (100 g) and a DMC catalyst (0.55 g; 550 5 ppm
were charged into a stainless steel reactor equi pped with a mechani cal
agitator and slowy heated with stirring. Once the reactor tenperature
reached 130C (- 30 mnutes), the reactor was evacuated by pulling

conti nuous ?CW on the headspace of the reactor and allowing a stream of
nitrogen to hr ough t he reactiorlég'gture to maintain a 10 pressure of
0.5 psia for 30 mnutes. The nitrogen ow was stopped, and the vacuum
val ve was cl osed bl ocki ng the vacuum in the react or (‘\? 5 p5| a) An initial
charge of /: Hak O I\KAAE ' 5 1Ol gbof

m nut es. The pressure : cj:f E | 7 |nd| catl ng the catal yst had becone
activated and began tCQﬁ'\ alatie é]'ﬂ fa¥6. The 15 renmi ni ng charge of

propyl ene omnelpo[;@mogw)Cmamtd@Emmpleswawg) med)lak Pdsen Y90 180 m nutes.
After the feed was conplete, the reaction m xtu was stirred at 130C for

an addi ti on493 @@@W%f@ﬁ“ Bék%‘ité Aﬁéb@@rﬂ%ﬁﬂp@ppw@ catadysti(@$0ed;550300) and
di sch 7 g; 500
cdded 1 & | Pt werdbbaideifid S8difRSs Yool rbAABEEay BT it 7 B, 200 PM, S

Tabl e 6. Exmephamﬂ:&ta@tat@iat@@lwﬂy K83terr witlw sitrimige Drice tH8 réh’ctUunber (in heel
of Exanple 17 The pol yol from Exa | e 1%102 5 g‘)% Novol ak resin 0790 KO3

obt ai ned 2fempeﬁﬁmamqhe@ K@° 38 rgipu therpecoiwasaaqUatersby: 420 ppm
h [ I
noi tator . SomgsBnthih ﬁlﬁ”"?‘% PeRgh&s BOMERBECONNA AdIREGET U7,

reached 13§1€ea(m o3®ntmgwtt65f)ow tHreugle fteé esaction rmkaﬂeabedauhVauwul l'ing
continuous vacuum on the headspace of _the reactor and allowi ng a stream of

ni tr ogeld 3opﬁe@smq3mﬁrnﬁﬁ;fprﬁ9ernﬂwe$. Sheritogerefiow was sloppadaand essur e of
0.5 2oia f o RRATRP e e b Rk RV GAER hqUatia? (¢ 5opped, and e

vacuum val ve ose acuumn he reac 5 psia). An

initial chapgia).&n |rmrabphh@eeoquodyeleha(b>@de ’Ggpwap edmpedintdithe eact or over
10 mnutes. After several m_nutes, a rapid decrease in the pressure in the

react or was'eCKY<¥Ey SNINURE- JA1E W&Sﬂ%ﬁ @%ﬁr&la?%q rapidlygedisating e vat ed and
began to  atalyst had become activated and began to consume the oxide. The

15  remaining charge of propylene oxide (540 g) was added at a constant feed
rate over 180 minutes. After the feed was complete, the reaction mixture
was stirred at 130°C for an additional 90 minutes before vacuum stripping
(30 minutes; 130°C) and discharging the liquid from the reactor. Irganox
1076 (0.37 g; 500 ppm) was added to the hot polyol. Analytical data for

20 the polyol are shown in Table 6.

Example 18: Novolak 0790 K03 propoxylated to 60 OH Number (in heel of

Example 17
The polyol from Example 17 (102.5 g), Novolak resin 0790 KO3 obtained
25 from Bakelite AG (102.5 g) and a DMC catalyst (0.43 g; 420 ppm) were

charged into a stainless steel reactor equipped with a mechanical agitator

and slowly heated with stirring. Once the reactor temperature reached
130°C (~ 30 minutes), the reactor was evacuated by pulling continuous
vacuum on the headspace of the reactor and allowing a stream of nitrogen

30 to flow through the reaction mixture to maintain a pressure of 0.5 psia for



consune the oxide. The remaining charge of propylene oxide (800 g) was

added at a constant feed rate over 260 m nutes. After the feed was

conplete, the reaction m xture was stirred at 130C for an additional 90

m nut es before vacuum stripping (30 mnutes; 130C) and di scharging the 10
l'iquid frorp,@t@g actor. Irganox 1076 (0.5 g; 500 ppn) was added to the hot
pol yol . Anal yt data for the polyol are shown in Table 6. Exanple 19:
Novol ak 0790 KO3 propoxyl at ed to 55 OF%Nunber (in heel of Exanple 18 15 The
pol yol from Exanple 18 (100 g Novol ak resin 0790 KO3 obtained from

Bakel i te A@Qmamutg§ Bh@narqgen fkw wagstopped,sang thesaaupn valweavaschar ged i nt o

neat o w + 17919 ioREREAR yERHUARR IS kool TR HER E R BBl F\oa (. °50" ¥

m nut es), tﬂ‘r@pﬂ@ﬁétdi(idé/\(ﬁ) @)Vﬁﬁslf)bﬁfbeld/mw{rié Mcf&rwe?qguﬁm%%é/aﬁwﬂm On the
headspace of the reactor and allowing a streamof nitrogen to flow through

t he react|caevmadmlnytemarfaphi@@crreaswreﬂm@ssﬂre)lnahpsreactbowasso m nutes. The

d d bl ocki h
Vacuum B (e TATBRGR RS e {AG RAEPIER AR oF B3RBRJP one. ovi do (20
g) was puWw\suﬁ@tﬁelmd@amé)rerﬁmrngl&ﬁ?galafpr?opﬁéﬁ@bx%@ @9@6@)%@ nutes, a

rapi d decrease in the pressure in the reactor was observed, 1'ndicating the
cat al yst hafidedoairaecorstantieed ralioyRIgRE0 minutesn Aftes therieaskvae. The reni ni ng

char ge of n const rate over

250 ?n nut eg o%%l?ger??%Zeqci@h%&&éc%%%ﬁgﬁggg?p'gbr@é%rtqrbﬂ 'Q%IE%) was stirred
at 130C f ormmiutéxigéforevatudf Sﬁm@gsezﬁmhafe@f § 3YAT1AMR SlistharjimgtHe30 m nut es;
130C) and di scharging the PO 8 liquid fromthe reactor. |Irganox 1076

(0.5 g105odlqymromat§16area@@r¢ &genex 1886 ( Qeﬁ 90500 ppen) yascaddethtostheor t he

Bnal vt ool i ouil AbAREaCoupdRl % FoROCHR AT TAH€ Sor cpar cd ackording

to the invention, aI ong W th conparative exanples prepared by a nelt
process that is not accor di ng to the invention. Table 5 pr ovides simlar
data for pdExampleptsp HE peRexylatag i Blusily eelrafbr onp  BPA

or a conbi nation of T@)‘iz{rﬂﬁleofg) BPA and BPA

15  The polyol from Example 18 (100 g), Novolak resin 0790 K03 obtained
from Bakelite AG (100 g) and a DMC catalyst (0.45 g; 450 ppm) were

charged into a stainless steel reactor equipped with a mechanical agitator
and slowly heated with stirring. Once the reactor temperature reached
130°C (~ 30 minutes), the reactor was evacuated by pulling continuous

20 vacuum on the headspace of the reactor and allowing a stream of nitrogen
to flow through the reaction mixture to maintain a pressure of 0.5 psia for
30 minutes. The nitrogen flow was stopped, and the vacuum valve was
closed blocking the vacuum in the reactor (0.5 psia). An initial charge of
propylene oxide (20 g) was pumped into the reactor over 10 minutes. After

25 several minutes, a rapid decrease in the pressure in the reactor was
observed, indicating the catalyst had become activated and began to
consume the oxide. The remaining charge of propylene oxide (800 g) was
added at a constant feed rate over 250 minutes. After the feed was
complete, the reaction mixture was stirred at 130°C for an additional 30

30 minutes before vacuum stripping (30 minutes; 130°C) and discharging the



as the starter. Table 6 provides a description and anal ytical properties for
pol yol s prepared using phenol -fornal dehyde resins as starters. 15 PO 8759
-32 m0) d) ! Ngtr ¢c') LON QaOO0O0O0O0O0O0O0O0O0O0Oag maNLOCDN
NmOO CQj cO LOco ODcDNco NmcOOCNMCco CL LULUmco ODco co
NOLOcarj CTL CLONNmaOOCDLONNmO..OmCDELLOcocoOO
OcocoN<P(§)8csga)_NV) NOCC U) Num) v Or NO co NN NN NmNco
0) gqql Nmu TTTT~ OO0O0 32 a2x0md aoOG LOL6 (6 Ocm
EOWNCMOLoLONLOO OOm 0000 G0 G0 G0 "1 OONCa Sot ro a

00020000 'g %oOooUnococon on"~on ocococ Ych 3
liquid from the reactor. Irganox 1076 (0.5 g; 500 ppm) was added to the

hot polyol. Analytical data for the polyo!l are shown in Tabie 6.

Tables 4 shows a summary of the description and analytical properties of
5 Bisphenol A started polyols prepared according to the invention, along
with comparative examples prepared by a melt process that is not

according to the invention.

Table 5 provides similar data for polyols prepared using Bisphenol TMC
10 and either Tetrabromo BPA or a combination of Tetrabromo BPA and BPA

as the starter.

Table 6 provides a description and analytical properties for polyols
prepared using phenol-formaldehyde resins as starters.
15
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Examples 1, 3-6, and 8 were prepared according to the invention and
illustrate that bisphenol A started polyether polyols can be prepared by a
DMC catalyzed single stage heel process with MW distribution and
viscosity similar to those obtained from a higher temperature process
5 using molten BPA. Reaction temperature and the weight % of BPA starter

in the heel are varied from 120°C to 140°C and 33-70 wt. %, respectively,
without detriment to the product. Comparative Examples 2, 7,9, and 10
indicate that charging all of the starter without any heel and heating to
above the m.p. of the starter (i.e. a melt process) gives products with

10  similar properties to the products prepared according to the invention.
Comparative Example 11 illustrates that using a conventional KOH
catalyst with the heel process, in place of the DMC catalyst, results in a
product with diminished properties (i.e. broad, bimodal MW distribution
and higher viscosity) than products prepared according to the heel

15  process of our invention with the DMC catalyst.

Examples 12 illustrates the preparation of a Bispheno! TMC started
polyether polyol using the process of the invention. Examples 14 and 15
illustrate the preparation of polyether polyols started either on a mixture of
20 tetrabromobisphenol A and Bisphenol A, (Ex. 14) or started on
tetrabromobisphenol A (Ex. 15) using the process of our invention.
Comparative Example 13 illustrates preparation of a polyether polyol
started on a mixture of tetrabromobisphenol A and Bisphenol A using a
higher temperature melt process, and is not according to the process of

25 the invention.

Examples 17-19 illustrate the use of the heel process of our invention to
prepare polyether polyols using phenol-formaldehde resins as starters.

Comparative example 16 illustrates that a solvent based process (not
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according to the invention) gives a material with similar properties, but

requires the addition and removal of a volatile solvent.

Although the invention has been described in detail in the foregoing for the
5 purpose of illustration, it is to be understood that such detail is solely for

that purpose and that variations can be made therein by those skilled in

the art without departing from the spirit and scope of the invention except

as it may be limited by the claims.



- UWwww co PO 8759 -35- Exanples 1, 3-6, and 8 were prepared according to
the invention and illustrate that bisphenol A started polyether polyols can
be prepared by a DMC catal yzed single stage heel process with MV
_distribution and viscosity simlar to those obtained froma higher

tenperature E)r{ocess 5 using nolten BPA. Reaction tenperature and the weight

% of BPA stBI8f59in the heel are varied from 120C to 140C and 33-70 wt. %
respectively, without detrinment to thd/product. Conparative Exanples 2, 7,
9, and 10 indicate that charging all of the starter w thout any heel and

heating to WHAV4SICICAMBED I18f the starter (i.e. a nmelt process) gives
products with 10 simlar properties to the products prepared according to
the invention. Conpaf@nesdagg Lrpressiforithe pieduation af mapolyexyadkernvent i onal

KOH cataly e yels yall I results
ina pr odu?:‘%nt%r{"# E?&m"ﬂﬁs '2@ agr 0 e¥%liaﬁtsw%fb$g PP%P%Q& %ﬁ%@éﬁlﬁ W
di stri buti oand arfdnbiigiwity of stomsia 10) albdatrs, wonaprisirsg pr epar ed according to the

heel 15 process of our invention with the DMC catal yst. Exanples 12
i I1ustr&es(®he PERArati on of a Bi sphenol TMC started pol yether polyol

using the pr ocesgﬁ)of f{g&' éw&qt{oo%%ﬁ@ggwé hf"&‘fjar}érg(-r,ié ustrate the

preparation of pol'yet polyol s er on a mxture of 20

t et r abr onobi sphenol  Acam@obhd plaeimg a Aundtioxaliti4f 210 &tar égquivalent

t et r abr onobi sphenol A (Ex. 15) using the process of our invention.

Conpar ati ve Exanpl e 1%eightgéa 8%%58‘?658P£§7%rﬁ0ﬂ whichdiaperisas thel yol
started on a m xture I sphenol A and Bi sphenol A using a

hi gher tenperature m?{’”%ﬁ%@?@%ﬁ%a@ not according to the process of 25
the inviention. Exanpl 6 17ak@bstiluted bauastibstituted mbnoher peigiphenocess of our
invention to prepare polyether polyols usin henol - f or mal dehde resins as
starters. Conparative exaWpi@® chr%nm&srtattag 58H8i“r%: sol vent based process
(not PO- 8759 -36- according to the invention) gives a material with simlar

properties, but
OH
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wherein: -
15 R', R? R®,
R*and R>:  each independently represent a
hydrogen atom, a hydroxyl group, a
halogen atom, an alkyl radical having
from 1 to 20 carbon atoms, and which
20 may be substituted or unsubstituted, a
cycloaliphatic radical having from 3to 7
carbon atoms and which may be
substituted or unsubstituted, an aryl
radical having 6 carbon atoms and

25 which may be substituted or



" requires the addition and renoval of a volatile solvent. Al though the

i nvention has been described in detail in the foregoing for the 5 purpose

of illustration, it is to be understood that such detail is solely for that

. purpose and that variations can be nmade therein by those skilled in the art
wi t hout deplgégé' fromthe spirit and scope of the invention except as it

may be |im'teC {#the clainms. PO 8759 -37- WHAT IS CLAIMED IS: 1. A

one-stage process for the producti on-o¥8 a pol yoxyal kyl ene cont ai ni ng pol yol

havi ng an equi val ent wei ght of about 150 to about 6000, and a functionality

of about 2 to about 8, conprising 5 yigubstituted, émprdlkdmadicalbavingo about 70%

by wei ght of an organic conpound hayin nctionality of 2 .to 8, an
equi val ent wei ght of about 35 to ab6ﬂmg§%?8m%?{9m%ﬁﬂﬂw%§% t he
condensation product of: 10 (i) a substigdéGsstRiitedBrilstbs ?%H no- or
pol y- phenol which corresponds to the gtructur e: e%—l R1 R%HIEJI %% RZ R3
wherein: 15 R, R2, R3, R and R5: eaahy twolegmeeahRIgrouppmesendveaa hydr ogen

atom a _hydroxyl group, a halogen atom.an alkyl radjcal havin from1l to
20 carbén atons, and which 20 may bec%’UnbgﬁdttGié@fgrtou%%%f oNiAoNEd, a

cycloal i phatic radical having from 3349 drm Q%Qé’d‘riﬁé% tABGhaMai ch may be
structure and which may optionally be
substituted; with the proviso that at least
one of R', R® or R® always represents a
10 hydrogen atom;
with

(i) a compound corresponding to the structure:

]
R6-C-R’ o
15 wherein:

R®and R’: each independently represents a
hydrogen atom, an alkyl radical having
from 1 to 20 carbon atoms and which
may be substituted or unsubstituted, a

20 cycloaliphatic radical having from 3 to 7
carbon atoms and which may be
substituted or unsubstituted, an aryl
radical having 6 carbon atoms and
which may be substituted or

25 unsubstituted, an aralkyl radical having
from 7 to 20 carbon atoms and which
may be substituted or unsubstituted, or

R® and R’ form a ring having from 5 to 7



substituted or unsubstituted, an aryl radical having 6 carbon atons and 25
whi ch may be substituted or PO 8759 -38- unsubstituted, an aral kyl radical
having from7 to 20 carbon atons and which may be substituted or
_unsubstituted, or any two adjacent R groups may have a 5 conbi ned total of
2to 4 carg,gbé%% and forma fused ring wwth the base structure and

whi ch may | |y be substituted; with the proviso that at | east one of
R1, R3 or R5 al ways represents a 10 m@#ogen atom wth (ii) a compound
corresponding to the structure: O 1l (l-) R6-CR7 15 wherein: R6 and R7:
each independently represents a hydcagen satbms)in dine sihlywithale eiay havi ng
from1l to 20 carbon atons and which nay be substituted or unsubstituted, a
20 cycl oal i phatic radical having froﬁ?'@gtsé'b?t'tué%ﬁ BbHNsyRHHEURAY whi ch may be
substituted or u bstituted, an aryl radical having 6 carbon atons and

whi ch may be substituted or 25 unsubstituted, an aral kyl radical having
from7 to 20 carfyn arammaboud 307 thaboaydm ts,tmsiight of athyaroxyhsubstituted, or

R6 and |§7 forma ri ngfurrllgt\l[clmna cUmopnc]mE)entt%az/mg an equivalent weight of about
100 to about 6000 and a functionality of about 2 to about 8,
wherein the sum of the %’s by weight of (a) and (b) totals 100% by
weight of the mixture formed in (1);
and
10 (2) alkoxylating the mixture from (1) with:
()  one or more alkylene oxides;
in the presence of:

(d)  one or more double metal cyanide catalysts.

15 2. The process of Claim 1, wherein (b) said hydroxyl functional
component comprises a polyether polyol having an equivalent weight of
about 150 to about 6000, a functionality of about 2 to 8, and comprises
the reaction product of:

(1)  astarter having a functionality of about 2 to about 8 and an

20 equivalent weight of about 35 to about 575,

with

(2)  one or more alkylene oxides.

3. The process of Claim 2, wherein (b)(1) said starter
25 comprises an organic compound having a functionality of about 2 to 8, an
equivalent weight of about 35 to about 575, and which comprises the
condensation product of:
() a substituted or unsubstituted mono- or poly-phenol which

corresponds to the structure:



PO 8759 -39- carbon atons in the ring, with the ring being substituted or
unsubstituted; and (b) from about 30%to about 99% by wei ght of a hydroxyl
5 functional conponent having an equival ent wei ght of about 100 to about

- 6000 and a functionality of about 2 to about 8, wherein the sumof the %s
by wei ght o%o(ggsind (b) totals 100% by weight of the mxture fornmed in
(1); and 10%( | koxylating the mxture from (1) with: (c) one or nore
al kyl ene oxides; in the presence of:- ‘tQj) one or nore double netal cyanide
catal ysts. 15 2. The process of Caim1l, wherein (b) said hydroxyl
functional conponent conprises a pol Y&t her polyol having an equival ent

wei ght of about 150 to about 6000, a [functionality of about 2 to 8, and
conprises the reaction product Raf: a skarter having a functionality of
about 2 to about 8 and an 20 equi fei ght of about 35 to about 575,
with (2) one or nore al kyl ene oxid The proc#%s of Oaim2, wherein
(b) (1) said starter 25 conprises apgrgath¢ conpound having a functionality
of about 2 to 8, an equival ent _wéi ght] of ab®ut 35 to about 575, and which
conprises the condensation proauct off (i) a substituted or unsubstituted
nono- or poly-phenol which corresponds®to the structure: PO 8759 -40- OH
RB R12 (111)

-3

wherein:
Ra, Rg, R1o,
R'" and R'% each independently represent a hydrogen atom, a
5 hydroxyl group, a halogen atom, an alkyl radical
having from 1 to 20 carbon atoms and which may be
substituted or unsubstituted, a cycloaliphatic radical
having from 3 to 7 carbon atoms and which may be
substituted or unsubstituted, an aryl radical having 6
10 carbon atoms and which may be substituted or
unsubstituted, or an aralkyl radical having from 7 to 20
carbon atoms and which may be substituted or
unsubstituted, or any two adjacent R groups may
have a combined total of 2 to 4 carbon atoms and
15 form a fused ring with the base structure and which
may be optionally substituted; with the proviso that at
least one of R', R® or R® always represents a

hydrogen atom;

with
20 (i) a compound corresponding to the structure:
T|)
R13_c_R14 (lV)

wherein:



R'" RO Ro wherein: Re, RO, R10, Rl11l and R12: each independently represent a
hydrogen atom a 5 hydroxyl group, a halogen atom an al kyl radical having
from1l to 20 carbon atons and which may be substituted or unsubstituted, a
_cycloaliphatic radical having from3 to 7 carbon atons and whi ch may be
substi t ut egpagqi%substitut ed, an aryl radical having 6 10 carbon atons and
whi ch may be“-s ituted or wunsubstituted, or an aral kyl radical having
from7 to 20 carbon atoms and whi ch-rfiy- be substituted or unsubstituted,
or any two adjacent R groups may have a conbined total of 2 to 4 carbon
atons and 15 f orfi aarfdiB&d eacigindepandaetibeepeesentuechydregancitovni ah  may be

optionally substituted, vm'tg ths.p oviso . that at |east one of Rl, R3 or RS
al ways represents a hydrog&H '8 [‘Jﬁ{ h3Yipg frosp 1(10i30 garbgpAlems anst r espondi ng

to the structure: 0 Rl13c @;@h(mg%be\/gwsg{médEr}ﬁﬁgé&éguéa gR13 and R14: each

I ndependent|ly represent a rog atom an ical "having from1 to
20 carbon atons and whi cheydinalipbaticbadicailhadngfroorm8 ubItdarbdedtors

cycl oal i phatic radical havin rom3 to 7 carbon atons 5 and, which may be
substit®ted or unsubstitut%@f?wgl‘??‘am?b/ be sphstityted ariungubsitytash @nAkhs and

whi ch may be substituted r%rdidérl‘ﬁ'élpﬁbié HE 8fdn ﬁanﬁré}%%icrha}ﬂhﬁ%le havi ng
substituted or unsubstituted, an aralkyl radical having
from 7 to 20 carbon atoms and which may be
substituted or unsubstituted, or R® and R’ form a ring
10 having from 5 to 7 carbon atoms in the ring, with the

ring being substituted or unsubstituted.

4, The process of Claim 1, wherein (a) said organic compound
is a compound selected from the group consisting of 2,2-bis(4-
15  hydroxyphenyl)propane, 1,1-bis(4-hydroxyphenyl)-3,3,5-
trimethylcyclohexane, 4,4’-(1-methylethylidene)bis[2,6-dibromophenaol]

and a novolak resin.

5. The process of Claim 3, wherein (b)(1) said starter
20 comprises an organic compound that is selected from the group
consisting of 2,2-bis(4-hydroxyphenyl)propane, 1,1-bis(4-hydroxyphenyl)-
3,3,5-trimethylcyclohexane, 4,4’-(1-methylethylidene)bis([2,6-

dibromophenol] and a novolak resin.

25 6. The process of Claim 1 in which from 10 to 70%
by weight of (a) said organic compound is present, and from 30
to 90% by weight of (b) said hydroxyl functional compound is
present, with the sum of the %’s by weight of (a) and (b) totaling
100% by weight of the mixture formed in (1).



from7 to 20 carbon atons and which may be substituted or unsubstituted, or
R6 and R7 forma ring 10 having from5 to 7 carbon atons in the ring, with
the ring being substituted or unsubstituted. 4. The process of Caim1l,

_ wherein (a) said organic conpound is a conpound selected fromthe group

consi sti ngkﬁé_@x,ﬁ)bi s(4 15 hydroxyphenyl) pr opane,
1, 1- bi s(4- henyl )-3, 3,5- trinmethyl cycl ohexane,

- (1-net hyl et hyl i dene) bi s[ 2, 6- di br/dtfophenol ] and a novol ak resin. 5. The
process of daim3, wherein (b)(1) said starter 20 conprises an organic
conpound t hat i s/.sel ebhepgrdgoesmaf Iﬁ‘éalgi dupn wbishghetresigitastt

335t ri el %é@fhifﬁiexéﬁaa G poba! et ApRAAIPHREBBT el 2 6. i br omophenol )

and a novol gout @BoNo aboub 2000 Ankr Pfdiophlity! GHabolt oMbl from 10 to 70%
by wei ght of (a) said organic conpound is present, and from30 to 90% by

wei ght of (4) said hydroxyl functional conpound is present, with the sum of
the % s _by weight of (a) and (b) totaling 100% by weight of the m xture
formed Pn (1). PO-8759 -42- 7. The process of Caiml, in which the

resultant pol yoxyal kvh@aﬁ:dé@atommam1pwhué9équaﬁsaaa cﬁgah%oﬁmom ght of
about 280 to about 2000 and a functionality of about to about 4. 5 8. The

process of lGsameyyivatantsveighitaf admu(ﬂ?Ortge&hO(utBBHMfUMQnahtymjw val ent

wei ght of aqout 70 to bout 280 and a functionality of about 2 to about 4.
10 9. The p? a| m 1, wherein (b) said hydroxyl functional

conponent has an eqw val ent wei ght of about 150 to about 6000 and a
functionality of about 2 to about 4. 10. The process of Claim1, in which in
structdife (1) ei®her e praeseaf Giaim R4 wheteirgbeaaid hyepexys &unctianbl dr ogen
atom or Rlcgmngorllqentenas an equivalent weight of about 150 to about 6000 and a

functionality of about 2 to about 4.

10.  The process of Claim 1, in which in structure (l) either R',

15 R2? R® R* and R® each represent a hydrogen atom, or R' and R® each
represent a halogen atom and R?, R® and R* each represent a hydrogen
atom; and in structure (I) R® and R’ each independently represent either

a hydrogen atom or a methyl group.

20 11.  The process of Claim 3, in which in structure (ill) either R?,
R® R'®, R' and R'? each represent a hydrogen atom, or R® and R'? each
represent a halogen atom and R®, R'® and R'' each represent a hydrogen
atom; and in structure (IV) R' and R'* each independently represent
either a hydrogen atom or a methyl group.

25

12.  The process of Claim 1, wherein (c) said one or more
alkylene oxides are selected from the group consisting of ethylene oxide,

propylene oxide and mixtures thereof.



represent a hal ogen atom and R2, R3 and R4 each represent a hydrogen atom
and in structure (11) R6 and R7 each independently represent either a
hydrogen atom or a methyl group. 20 11. The process of Claim3, in which in
structure (I111) either R8, R9, R10, R11 and R12 each represent a hydrogen
atom or R8 g 2 each represent a halogen atomand R9, R70 and Rl1l each
r epr esent apﬂij1 7 en atom and in strg ture (1V) RL3 and R14 each

i ndependently represent either a hydr ée‘n atomor a nethyl. group. 25 12.
The process of Caiml, wherein (c? _said one or nore alkylene oxides are
sel ected from t hd3gr odpeduneess ofifglagn twiyereine(by(d) sajd ope opynare oxi de and
m xtures thepepf. PO 8759 -43- T process of..Clajm,2, wherein (b)(2)
sai d one ora[ﬁf%@e XHST QWeS%IQFt&é}%{PgﬁgeqrgﬁP88”?'?%'?19 Phéqr@}%l?po’egﬁsi sting of
et hyl ene oxpeispylerts 85Kk MR MstGlesanRErgBfxt ures thereof. 5 14. A one-stage
process for the production of 2,2-bis(4- hydroxyphenyl)propane started

pol yet her polyols having an equi val ent weight of about 150 to about 6000,

10 Pycr dypheny! Y Ar opAine-HeBH FTBBS<S i arBaR.cH90 ' EUE 9996 by wei ght  of
i val ent B B P g P R 1B Tt lre from
(1) with (weightefa@abonbisl id _PbeGO@Xictrsprising t he presence of (d) one or
nor e doubl e(ﬁet almi)(g%ani de catal ysts.
(a)  from about 1% to about 70% by weight of 2,2-bis(4-
10 hydroxyphenyl)propane,
with
(b)  from about 30% to about 99% by weight of a 2,2-bis(4-
hydroxyphenyl)propane started polyether polyol having an
equivalent weight of about 150 to 6000;
15 (2) alkoxylating the mixture from (1) with
(c) one or more alkylene oxides,
in the presence of

(d)  one or more double metal cyanide catalysts.





