10

15

20 |

25

30

WD 2004/ 096882 PCT/ US2004/ 012427 VEGETABLE O L BASED
POLYOLS AND POLYURETHANES MADE THEREFROM Fi el d of the

WO pwe9ds8n The i nvention relates to i nproved neChosm00612427
maki ng 5 vegetabl e based polyols to nake, for

VE?ﬁvenl?8%9%%¥§%ﬁ%@?@%%ékgﬁgﬁgpggﬁgg%gggg%heEﬁgg%Wion

of polyisocyanates and polyols. The first |large scale

.10 .co ci al _production of polyurethanes arose using
Eisggyggzgﬁg—ggﬁggi%gpron1the ester condensati on

reaction of diols or polyols and dicarboxylic acids

t o make ThexibhlrentbansreTatespobytmpeovpdl yethoder ef making

nt b olyet her polyal s_. because.of | ower cost
velHERRRR) B8 BRAYE1A FohRake s sonr St Ry ope i Tur E8hhne
foBakyet hers are nmade by pol yneri zi ng epoxi des
(oxiranes) derived from petrol eum feedstocks with
ive -hydrogen_starting conpounds ol yol s and
Baffutdting .8 Pt o6 ethgﬁe foanéphave been made
Wth castor oil or castor oil byproducts. Castor oi
has beenPeokedréphands argi prdédacsdblegatise néactisohowf

ool pnErrRar el thel AOAIBIST PaprERERt AAbeShEEA  fuce

commenekal pprydlistionnofvegiéyabbehaneseaevabl easing polyester
t h t hgse -di scl osed_b Peer man .et _al .

pol REUE PERR RS <§R5b0088aPh ek 888 noharissL 0 aRs1 Ssex

poPeel saandt datardegyeiibeaaidet hodmakacfilegible foams. The

dr oxyester noner with-a polyol or_polyam ne
po [ ¥RRERF BoEkelRnitee BibB:2nB8n! By PP PaLEEF] Be1vors
beprabbent bDowgel tbsg, andhabhltep be axRedgdwbiel FahEeng s
ihe extent. of conversion [ quantities,gf
po tﬁ es

b
¥5H% ant BOTEPtRCHR, £RE BATRNPY BOLVBEGI FLRY Do

(o8l phebs pneériced| yrokopsegyueathy feE8SEHBRs elvith- active
nly describe elastonmers (crosslinked rigid
hY%EfP T et FRREETY FPBRPEREFr (PelYPlantngoPybyanings) .

addition, the presence of secondary hydroxyls were
descri beth gisd GesBjite SR | ftbms lhave been made with castor

oil or castor oil byproducts. Castor oil has been used in

rigid foams because of its low molecular weight (short chain

length) and high functionality (trihydroxyl).

Attempts have been made to make polyols from
vegetable or renewable feedstocks such as those disclosed by
Peerman et al., US. Patent Nos. 4,423,162; 4,496,487 and
4,543,369, Peerman et al. describe a method reacting a
hydroxyester monomer with a polyol or polyamine. However,
Peerman et al., specifically describe problems of Qelling,
which can be avoided by limiting the extent of conversion or
by using quantities of reactants far from the amounts
required stoichiometrically. Consequently, Peerman et al.,
only describe elastomers (crosslinked rigid polyurethanes)
from their resultant polyols. In addition, the presence of

secondary hydroxyls were described as causing sweating,
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WD 2004/ 096882 PCT/ US2004/ 012427 wherein the product

appears to be wet and not fully cured, thus limting
renevvabl e initiators suchPCHES2004/012427

ulg be desirable to
rovi de a fo RoWehnand vefefudlly cured,
thusedipétyot that usel vésloaneost ﬂf@h@w%léh%nﬁl’tﬁglcggg such

gf i or art, such as one of those describ
@ g {} ?éipartlcul ar it would be desirable to provide

a veget abl e oil based (VOB) polyol that can be used
to make fAeseindingbyyut ethentd fiea@ed NriBte 205 6RE %Pé? both

Sunmar t he I nvention A

al |
Lo ARYL L, oc?rl'f e@l%é( gﬁ{slg o Vggggﬁlpig ckased pedkel athat solves

aspect I'nv

O%g@fabqneeomf tias edlrglol sas ofhﬁh@rﬁﬁf‘@ﬁ SEPOPILSiNY9 s one of
pol yam nie.~ 15

nitiator that is yol
e O aredr i e o1F o Calar W cgBetl s oldsizable

tcbasmjn(dé.)%) vmg‘@tt%l@&yillgo@éecﬁ e?ﬂ%BP@foOi h%l—ﬁs can be

ug&%% fl(ﬁl@gojc? PEYY CHZ) h CH{( TS rerI-tlfé-IZihi}énde of

arly ,otferHjols,d343 20 0 CH20H CH30-CG-( CH2) v CH( CH2)
r-CH (CH2) r CHCH2-OH Ill, CH20H (I H2) s CH3 -2

Sum%o%/ 688 PCT/ LJS2004/012427 where m n, v, r,
mis greater than 3, n greater
than or equal to zero and mn is from 11 to 19, v is
greater Rhahr3t Bspect 8@t @hel RA%eAtion is a process to

make a vegetable oil based polyol, the process comprising,

i) mixing an initiator that is a polyol, polyamine,
aminoalcohol or mixture thereof and a vegetable oil
based (VOB) monomer having at least one of the formulae:

i
CH30—C—(CH3) n~CH—CH,—0H

T ) (CHZ ) n CH3
ﬁ CH,0H
CH30—C~—(CHy) v~CH—(CH,) r—CH—CH,—0H
1T, (CHz) s CH4
ﬁ CH,0H
CH30—C—(CH3) +~CH—(CHj) ,—CH— (CHy) .~CHCH,—OH
ITT, H,O0H (CHz) s cH,
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equal to zero, s is greater than or equal to zero and
5 v+r+s is from1l0 to 18, and ii) heating the m xture

W o00a/096882t i on tenperature, for a reaction tiPE)/USINOI/E12427
esenge  of an anount of

and in th r
gg? ; ys,tzéglﬁﬁl'J f1iei 8nt Tr ooy  BRE 1PEGEEHB| 8ngi I basegeater
pol yehan| 8,in gndatsroeHanhat b&ﬁaiotbnhékétghdfﬁhhsls from

to coptain.gn ester group that can transesterify
unde?ftﬁé 1§acY|6ﬁ ggﬁﬂFgFoEQanT%e Feihodreatehethansor

aspeequalr poi s&ng| ysmdy oftesfed FREn OS] egugf' ¥8l W-khang
suffl Lent, hyﬁ£oxyi functlonallty and nolec
melg% % 1Or hFInF 1+ @xFBI 881 &AL 15 when react ed MAth a

pol yi socyanate. The process even though perforned

under iy deeatd mayt ks emi Bt i &t €6 Sa t A oL Ao %’éﬂtu}:ée for a
off relative quickly at the reaction tenperat
to f o?al"ﬁar[ \)%“%'OI%} le Tprder @ egacuwurand simgtlye presence

mak et reny edmdrit g8t | @k MR Pl Vet & %@gﬂa he
ree roxyl

nDnoners re 20, present at have t
gr ouf 1911 ikhaghd pQﬁ%ﬂﬂfﬂM%ﬁl%ﬁrgﬂ@eﬁsnumﬂt&hdt the

t he mmgeﬁfoxf Bl P ) B8 \{b arPQi (ﬁt'%b poﬁafiﬁo

t he VOB nononer _is reacted ut mnt

t her& BSESIGH Ty arsign e a?ﬁaféilgnmmdﬂtﬂdm;
initiator that have not been reacted even though the

amount 2&hef m¥EBoaLBEMRhJ $ifak Eggg %egﬁgﬁgwﬁﬁﬁg%x may

stoi chionetric anbunt needed to r

EOL8 6ndoRsigsdt et RHY oln e e fifs cd eprtotsir oty Ineke a
funegebablie t@za%@l@i &%‘1%%1a‘zh§zegr Ge$3, G| Sg@% 'k)&e foam

heat i ng the presence o catalysta e
whgp r@é%@dnﬁ’ﬁ&ﬁena Pativa§ogyanaist. oﬂ‘heoiorbh:ésfsm'eména%hough

oo ORCoR D RS0 el Bl s
volatilize off relative quickly at the reaction temperature
used to form the VOB polyol. The process, surprisingly,
makes novel non-gelled VOB polyols even when VOB monomers are
bresent that have three hydroxyl groups. Finally, it has
been surprisingly found that the process forms a unique VOB
polyol, where all of the VOB monomer is reacted, but within
the polyol there are some hydroxyl or amine groups of the
initiator that have noE been reacted even though the amount
of VOB monomer is far in excess of the stoichiometric amount
needed to react therewith.

A second aspect of the invention is a pbrocess to make a

vegetable based polyol, the process comprising,

i) heating, in the presence of a catalyst a vegetable

0il based monomer having at least one of the formulae:

o
I

CH30—C—(CHjy) - CH—CH,—OH

(CHZ ) n CH3
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CH30-Cl-( CH2) v CH( CH2) r-CHCH2-CH I, (I H2) s

CH3 0 CH2ZOH CH30-CG-( CH2) v CH(CH2) r-CH (CH2) r
wERioHA9aBE2 |11 | H20H (I H2) s CH 3 5 where mP@I/US$2004/012427

and s are integers and mis greater than 3, n greater

than or equal to zero and mtn is from 11 to 19, v is

greater than 3, r is greater than or equal to zero, s

is greater thap or equaty @ zero and v+r+s is from 10

to 18 until solfe portionp of the VOB 10 nononers have

react ed Osu%se‘gl!‘éﬁtvi-SJHrH)CHﬁtrmnu@mg—aH initiator

that is a polyol, polyam ne, anidoalcohol or m xture

theregpf to the reacted VOB nonon@ls) g&g%tep (i) for a

tine and tenperature, under vacuum sufficient to

formthe 15 vegetabl e based polyol. This aspect of the

i nvention has been found to surprisingly nmake sim | ar

VOB pol yols even though the initiator is added after

the VOB nononers have, for exanple, built substantial

mol ecul ar  wei ght. The il is believed to give

i nproved cp erche ul c

wei ght of the VOB pggzofﬂitﬁg%ﬁ§ F gHZF %%ﬁ&@"_OH

aspect of the invention is a veget i@ 8H0|| Sd

pol y@T.conprised of R LX-A-1P R -~X-A: d Clad s CHis)

t -4 WO 2004/ 096882 PCT/ US2004/ 012427 mhere Ris a

lLyol I |,
i ST o o b AR GPENR v reater

0, Rhen 3NHr1 prrl&atm |tﬂ11aeng©n: fercall too Zeirdd an®l #n is from

|ntggeE RGM wher el + q ig from3 to 8, t

is an |ntegér%%F% 1658 gﬁ B 3,97 1s greater than or
equal to zero, s is greater than or equal to zero and
v+r+s is from 10 to 18 until some portion of the VOB

monomers have reacted and subsequently

ii) introducing an initiator that is a polyol,
polyamine, aminoalcohol or mixture thereof to the
reacted VOB monomers of step (i) for a time and
temperature, under vacuum, sufficient to form the
vegetable based polyol. This aspect of the invention
has been found to surprisingly make similar VOB polyols
even though the initiator is added after the VOB
monomers have, for example, built substantial molecular
weight. The method is believed to give improved control

over the resultant molecular weight of the VOB polyol
that is formed.

A third aspect of the invention is a vegetable oil
based polyol comprised of



5 A may be the sane or different and is selected from
the group consisting of Al, A2 and A3 where 0 11
W@E2{(04/a68%2 mi H CH2-O (CH2) n CH3 Al is a 10 pCT/USHBOA2427

- v CH(CH2). r- i _H -0 CH2) s CH3 A2 is
ngrg %:I—%%H; e(%ﬂ@f‘ecﬂ)f) avP@iLV?gEPOFY%nﬁn%ecm) apinoalcohol
10HCHRBor EHROBNAI XH2hay Ehe3sAbel 8rCAMREEEAL BndVis' 0, N or
N@‘ ﬁ’ib and.ﬁ are |Ete eis and mis greater 15 tﬁan

© B 47 Al et PERERT of TG LAl P 0P reRolananniAtegerr romll to 5

wherei® pv+ig gseaten 8hed 8, £ i§ §he8hLGLPAROL 3 tq 8 ang
1o zero, 'S great er than or equa? to zero an

equal S
A IS¢ othS o7ang o5 dbLtgrenbimdessoselected from the group

CcONFT 20046 D124 27A2 18ad ans Sk&PE 0 to 35, b is from 0
to 35 and c is fromO to 35, solong as that all a's,

b's and c¢c's in any nolecule of the vegetabl e oi
based polyol are not all zero and (a+b+c)/(p+q+t) is
about 5 to about 100 in the vegetable oil 5 based
pol yol .—1t is understood that each or all of the
hydr oxyl s, may react with the thyl ester of another
VOB npn ner. As such, it is understood that the
struct yr&s—gbown —@hover,oprel yinodel the actual degree
of reaction (i.e.,lone VOB nononer hydroxyl reacted).
However, any or a&h{q;(ﬁpe 1o avail abl e hydroxyl
groups|are capabl e of reacti ng|under the conditions
Alofist he pol yneri zati on. That i

#0 say, the growh

[ . ™
ﬁ CH,OH
—C—(CH;) ~CH~—(CH3) y—CH—CH,~0

(CH2) s CH;

A2 is - —b

ﬁ CH,0H

—C—(CHz) v~CH—(CH3) r—CH— (CHj) ,~CHCH,O0———

H,O0H (CHz) s CH;

A3 is e
where m, n, v, r, s, a, b and ¢ are integers and m is greater
than 3, n greater than or equal to zero and m+n is from 11 to
19, v is greater than 3, r is greater than or equal to zero,

s is greater than or equal to zero and v+r+s is from 10 to
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of the chain may occur not only at the hydroxyl site
depicted in the above structures, but, at any of the
whyanoesss of the VOB nononer. It is al so coneer/usivh€012427

hat nor tha e_of 15,the avail abl e hydroxyl groups
%f FhéSv ﬁo%@ ??aybbés &€PPaPedo ASF auft K dspdeom 0 to

36f Bbelbﬁgeabl@ﬁatSanVaggtthQ th cbgsgg Q&&yﬁ!&ecule of
ri sed & R ~X- A- and (I
tﬁﬁgysgﬁFﬁ § P& @aéeéfpalyeﬂyare B@Fya&ﬂnéeﬁp and

(ambnes) ¢cohght)i Akt bBLAE; sxtanabéut”%obht 'Eﬁesgrefge%%ble 0il
dlfferent and is 0, N NH, p is an integer
beged: Pglyelan Fﬁté@eﬂnﬂﬁﬁﬁtQOﬁothStmhé¢b|nrpallqofsthe

h{886%¢1 & Omsy EehétaﬂltﬂtEﬂ@rmgﬁﬁg%t%%9?§ o@n%nogga¥ 983

the same or different and iIs romt
m%?%%%rconéﬁsﬁuﬁ@:o#tAﬁS prdandtagdwheat tbhel s€ruttGHR} shown

S e o130 E%%ﬁ@é??#%’ﬁﬁ% gpcﬁggééé% 2 one

VOB arpmpieey hydrepyl srepBted) i s BowdvErR0ah{l of él?)oﬂ the

AR Byt TR0l S RHE R8T L) o8e t i niisi the
condifreensrof t the ﬁplym@wzﬁmtﬂomimwmhmteﬂ@atot@ayﬁr@he growth
V, 1S at han
ofrext et ity ekt 24 ety = GhuirBR il e aspictea
iredui aloverscanctusess bst f ramddy tof the hydroxyls of the
VOB monomer. It is also conceivable that more than one of
the available hydroxyl groups of the VOB monomer may be
acylated.

A fourth aspect of the invention is a vegetable oil

based polyol comprised of

Ri?_k—@p
[x—x] R{x—a—f]

(I) a and (II)

where R is a residue of a polyol, polyamine or aminoalcohol
initiator; X and X’ may be the same or different and is 0, N
or NH; p is an integer from 1 to 5; q is an integer from 1 to
5 wherein p + q is from 2 to 8, t is an integer from 2 to 8
and A may be the same or different and is selected from the

group consisting of Al, A2 and A3 where

i i
—C—(CHjy) i~ CH—CHy—O0— |-

(CHz) n CHs

Ja

Al is
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18, ais fromO to 35, bis fromO to 35 and c is from
O to 10 35, so long as that all a's, b's and c's are
wes®endsst |y not all zero, at |east a porti onP@f/US0DE012427
A3 and (at+b+c)/(p+tg+t) is greater than 0 to about 100
in the vegetable oil based polyol. The vegetable oi
based polyols may be used in any. 15 applications
that pdryols are used. Exanpl es incl ude—_ pol yurethane
appl i catg ons of gl pes such as el asto
coat i ngg| adhesivpé{ seal ants, rigid foa
partiCUK%f%CHbbxkﬁ%e%tm@m§rcﬁeL@ﬁ£ Description ' of
the Inyention 20 The veget alhl e based pol yol s of the
presen invention are nmadechy)rgacting gpn initiator
with aj vegetable oil based (%%%?ﬁﬁonone . The
A2 nidgiafor has at |east one -7 WO 2004/0 82
PCT/ US2004/ 012427 active hydrogen, which are reacted
with the VOB nononer. The initiator may be depicted
by the formula: R(XHp Were Xis 0, N, or NH and p
is 1to8. Inthe formula, x 5 may be the sane or
diffeant. The initiator therefore enconpasses
pol yolls, pol yam nes and am noal cohols. R gendrally
represe,ts a Ii:gﬁnQHcyclic chain or conbinatijon
t her eof 5 of an -C),, al kene (C=C), ether (|C0-C
| i nkag o5 (ociﬁzééf Fn%i%’k‘t%T 12) FheHEHp Bong—wi t hi n
the 10 aforenenti oned chaiig?a be substituted with a
methyll or ethyl group. Ge Zé%‘y t heCHmlarmy ar wei ght
of the initiator is at nost from32 to abou{JZOOO.
A3P11§ferably, the nol ecular weight is at | east—about
50, nore preferably at |east about 60, nost

wheref gl agl yy,at | east jabgu 30 to preferably at nost 15
about 1400, n%feébr%fgga%F Gt *hDstEBYEFS 1206 Bnés greater

th%%$§{ Preferbsrythennost eabalt t80Per&EXeAB! ALY PO ¥Olm 11 to
19 ngtigtorsaine! yde, 3, r is greater than or equal to zero,
S 1s greater than or equal to zero and v+r+s is from 10 to

18, a is from 0 to 35, b is from 0 to 35 and ¢ is from 0 to

35, so long as that all a’'s, b'’s and c’s are essentially not
all zero, at least a portion of A is A3 and (a+b+c) / (p+g+t)

is greater than 0 to about 100 in the vegetable oil based
polyol. '

The vegetable o0il based polyols may be used in any
applications that polyols are used. Examples include |
polyurethane applications of all types such as elastomers

coatings, adhesives, sealants, rigid foams and in particular
flexible foams.

Detailed Description of the Invention

The vegetable based polyols of the present
invention are made by reacting an initiator with a vegetable

0il based (VOB) monomer. The initiator has at least one
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neopentyl glycol ; 1,2-propyl ene glycol; _
trinmet hyl ol propane; pentaerythritol; sorbitol;
\NQmmmmgﬁazglycerol al kanedi ol s 20 such as PCT/US2004/012427
hexanedi ol ; 1, 4-butanediol; 1, 4-

6- hexanedi ol
agy%VShgygﬁgg&FolWhéFHyP@ﬁerﬁﬁﬁééﬁ waicht leeNOBgpooer.  The
initeshykonayobyoabp: 8CLh Bydeasy pBLiyh agt adecanol

1, 4- bi shydr oxynmnet yIcycIo exane; 8,

bi s(hydroxynet hyl )tricyclo[5,2,1, 02,6]decene; D nerol

al cohol 25 (36 carbon diol B¢&H)abl e from Henke

Corporation); hydrogenated bi sphenol; 9, 9(10 10)|
WhesayHr bxyopt Ryl egtmdeganoh, id, 2. échgxangﬁrE %u?g X

t ed. where at | east one o
m%¥¢3ﬁ1%ﬁreggﬁﬁbggp¢é§€%¥eﬁﬁereThehh@lbé@horebbeedfmreh

X er epf ;
Pt aei e S S SRS A
9%%‘?%?5(0 TeREeSoneS ot 1hecan| ceviol igrodupsn ppeseombination

tHAESF NoNas1 10880 (a8 edy Wd e E&W&ﬁn ﬁ@fd ?—6 Ck Iyskages

fro | ene oxi de means the active hydro en of
o

m@mmgﬁwﬁJOﬂh@%aﬁwm©wﬁthﬂmmbetoform
fol.l ow n
a%?ﬁ%ﬁﬁ%?i%?e%?&ﬁ%ﬁrl%ﬁﬁgp%${§§§$#&%ﬁ€§§. éﬁd&§5h¥; or
e4iher STOYR- t ff@r@%l meeablove weights @f Sthe initiator
t-hat ko in t.s
l%%gﬁlsq%?kreé%yﬁnte& [)%Ogj or@dpr o%ﬁ %eerag% d'eq#h? pplecular
wedighite Jgﬁ (ﬁ]—'pslw ailfmtbé(},eamn&ﬂ pmﬂdrat}j]]q/ at tleast about
I Y, ne initiataqrs
ool 0 ey gl e bt LA s
abpue;— d44&ﬂ,n@tweamefmdhlg,ammmaﬁdﬂ)dﬂdutcmdmﬂ%ﬁ@@mst

qg&ﬂ an Iene triam ne;
s-3-a 'noprop a%?”%y%gﬂg and triethyl ene

t et ram ne. Exenplary an1noa|coho|s i ncl ude _
ethanolaﬁkﬂmpladyepbayoﬂamhme;aabﬁstﬁh@lha€0|anlne- 15

negbgﬁkyﬁﬁﬁg%Bl'nﬁtba%%%% %%% Wi&coi u%%%m%%%&%%ﬁpropane,
pentaerythritol; sorbitol; sucrose; glycerol; alkanediols
such as 1,6-hexanediol; 2,5-hexanediol; 1,4-butanediol; 1,4-
cyclohexane diol; ethylene glycol; diethylene glycol;
triethylene glycol; 9(1)—hydroxymethyloctadecanol, 1,4-
bishydroxymethylcyclohexane; 8,8~
bis(hydroxymethyl)tricyclo[5,2,l,Ols]decene; Dimerol alcohol
(36 carbon diol available from Henkel Corporation) ;
hydrogenated bisphenol; 9,9(10,10)L
bishydroxymethyloctadecanol; 1,2,6-hexanetriol; any of the
aforementioned where at least one of the alcohol or amine
groups present therein has been reacted with ethylene oxide,

bropylene oxide or mixture thereof; and combination thereof.

Any of the aforementioned where at least one of the
alcohol groups present therein has been reacted with ethylene

oxide or propylene oxide means the active hydrogen of the
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. . . inUus
ol yol s, pol yam nes or ani noal cohol s described in
gatgnt th.y4,216,344; 4,243,818 and 4,348,543.and
w®edionjosdssPat . No. 1,043,507. Preferably, the Pai/UBBDO012427

' c om.t onS|st|n of .
h%éﬁ%?%?nggﬁg%lgb ?Pﬁ@tﬁygS&BEEEEHepolyé s@e?pgifgeﬂ,by the
fabipwind; feunndse; gl ycerol ; 2-propylene gly ;

1, 6- hexanedi ol ; 2, 5-hexanedio!; 1, 6- hexanedi ol ; 114-
cycl ohexane dioI; 1,4-Qgtaned|ol;lethrlene gl ycol ;
di ethyl ene glycol; trikthylene glycol; o
bi s- 3- ami R6pHOpy+ meChyl-ani ne%%wtmyé@ngg}@@ml:nei _
diethylene triam ne; 9(1)- hydroxynethyl oct adecanol ;
droxynet hyl cycl ohexane;

sh
wl'gér8e %y %mr@s)def@y@do@@%l 0Pt 6] e Bh@; understood
0,
b oseotalo hpomnsd bl oty 8 SO0 ITC

hydr.oxynet hyl
bl X ‘yﬁy lé ’ &Feifle girad lher eAmind eastugmenddf 41 be reacted

has been
rrahd DrkREH QRS, Pr esent therein h:
Wl?deact ed EL(v?\ﬁ tcﬁ@e{hﬁcyllrgg;e OXIt([j)'e, propyl ene oxi de or

xture thereof; and conbi nati on thereof -9 WO
2504/096@gﬁmpémrmspoayamizez1n1hhaeomseﬁabahbé Ry 1ene

t fro rau on3|st|ng of
et %redf’%“%?’l%%ﬂpr oo en gy
bipATHBORR éﬁéﬂﬁwéloﬁenﬁmmwythsag?§§f®rﬁgﬁfggh%d diethylene
tr@éﬁhﬁ%rYBE%L§°5m135898?§%2#%|h@gﬁwa%ﬁgaﬁgg Srieshyllene

sorbitol; 5 sucrose
teprapeRglated gl ycerol : di et hanol ami ne; al kanedi ol s

such as 1, 6- hexanedlol 1, 4- but anedi ol ;

4-cycl xanedi o Iene .
éi%CSY %?%%ﬁf% g ofcgﬁ? %th??£ﬁ@eg?§ Frolgpine,
igtBanabamnopg ﬁnﬂh?taethenoéhmyhéne i ani ne;

diethylgnepzo triamne; 9(1)- hydroxynethyloctadecano

1,4- bi shyelr | cycl ohexane;
bi s hydr oxyrret i %c JDT?]QS 1thfbt2 I@?ﬁé%%ﬁé‘-"e@ g brde

polye o|polyg@x@g@nareﬂnbmsah@@@bls9d8§é913£& in U, qcPatent
1\To§’I S@)@I@Xyﬁt h4/| e&% aéifgan% 4 1338 GSEP?XaarTgt]g:llrf’lclgg Pat. No.

nbi nation thefr
11043 507.

Preferably, the initiator is selected from the
group consisting of neopentylglycol; trimethylolpropane;
pentaerythritol; sorbitol; sucrose; glycerol; 1,2-propylene
glycol; 1, 6-hexanediol; 2,5-hexanediol; 1,6-hexanediol; 1,4-
cyclohexane diol; 1,4-butanediol; ethylene glycol; diethylene
glycol; triethylene glycol; bis-3-aminopropyl methylamine;
ethylene diamine; diethylene triamine; 9(1)-
hydroxymethyloctadecanol; l,4—bishydroxymethylcyclohexane;
8,8—bis(hydroxymethyl)tricyclo[5,2,l,OLGJdecene; Dimerol
alcohol; hydrogenated bisphenol; 9,9(10,10)-
bishydroxymethyloctadecanol; 1,2, 6-hexanetriol; any of the
aforementioned where at least one of the alcohol or amine
groups present therein has been reacted with ethylene oxide,
propylene oxide or mixture thereof; and combination thereof.
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Even nore preferably the initiator is selected from
the group consisting of glycerol; ethylene glycol;
wa 2e4/0msepyl ene gl ycol ; trinmethyl ol propane; etpPyl/e8m04/012427
di am ne; ent aer thrltol di et hyl ene triam ne;
sorbi tol; 8E€r8§% eppbdy B]ﬁ9 spithataroienseleched from the

0 s
gm‘fgﬁgctahf %g?g.hﬁoE&%SE?FZ%%?QSM b 2oPRSPESHES oo
g?%ﬁ§ ¥helBkrrens; Rertaesvthsisel; ahhoxyéabedatlon

ycero
D encey oEEbLf BLSRORILathE, ROAL B O T 0 E B e 21,
S%@?%%?olglyﬁﬁéﬁixyﬁﬁhéﬁygaye@rglycerhbxybabpdxylated

h I r toI r ]
TRtire (e ShamoRARINXY 81 2BEILEE LG 85 DuS sherpmedton,
1 ot dagkanediobnt 1 o cyclolsqumé edied; t a5 -Aaxhnesiat or

o488 G1pLalliog, 3091 351 a0e SPEORERLYINIL R, s

or  secondary am ne
3 ek e rxea@nybammey camglemdaedyﬁslﬂ@noa@étm@lene

£a86inef cero uch ,a way that
& t he rrcleesulo% aﬁt %&%{3{ %%C f/ {]h%\s at | east
Jﬁhmdmmthmlwu@seme &184 east one of the

o P e A B Jetohl bRl P estia s, alcohol

hyﬁnﬂma,t@tbismha&mbﬂcm,rg/(mmrm)xyl has. This is

éﬂg"i}%{%ﬁwﬂa cr| b el ow. Ther%/\(ﬁBﬁgep}%?nanté@glmof
cthaﬁanuuﬂzhheﬂbole CH30-CG( CH2) mCHCH2-OH I 5 1

(CH2) n CH3 0 CH2OH CH30-C- (CH2) v CH (CH2)

r'C}LC}QE%EnImBr p?%%e%ang the initiator is selected from
the group consisting of glycerol; ethylene glycol; 1,2-
pbropylene glycol; trimethylolpropane; ethylene diamine;
bentaerythritol; diethylene triamine; sorbitol; sucrose; or
any of the aforementioned where at least one of the alcohol
or amine groups present therein has been reacted with
ethylene oxide, propylene oxide or mixture thereof; and

combination thereof.

Most preferably the initiator is glycerol,
bentaerythritol, sucrose, sorbitol, an ethoxylated glycerol,
propyxylated glycerol, ethoxylated pentaerthritol,
propyxylated pentaerthritol or mixture thereof.

Surprisingly, using the method of the present
invention, it is preferred that an initiator is used that has
at least one secondary hydroxyl or secondary amine (e.g.,
glycerol). It is surprising, because the reaction may cause
the VOB monomer to react, for example with glycerol, in such
a way that the resultant vegetable oil based polyol has at
least some polyol molecules where at least one of the primary
hydroxyls of the glycerol has not reacted with the VOB

-10-



0 CH2OH CH30-C- (CH2) v CH(CH2) r-CH (CH2) r CHCHz2-CH

1, HOH (CH2) s CH3 10 where m n, v, r, and s are
WO nioem®is82 and mis greater than 3, n greater PEEDSING/012427

| to,zerg.and mtn js from 1l to 19, v is greater

mBRLRes . Pl tite sEsoNOREY GWOEqURTL PeSper Ghis it further
dgeeatibedt hanoer. equal to zero and v+r+s is from10 to

18. The VOB nononer nay be of any aninmal fat or 15

veget abl e ﬁil égat is conprised of triglycerides that

upon sapbnffleht FERORPT IS Ba¥egetiehlasoafubased monomer
hauiingmabylieaxideney b€l @nearbahhyaaci d and gl ycerol,

where at |least a portion of the fatty acids are

unsaturated fatty acids (i.e., contain at |east one

car bon doubl e®bond). Preferred vegetable oils are 20

t hose t vigld | east about. 70 percent unsaturated

fatty gg%gs y “%%ﬁﬁtéﬁwﬂ?gzg%%ferably, t he veget abl e

oil yields at |east @ ﬁu} 85 percent, nore preferably

at |Bast 87 percent, and’ mek: preferably at | east

about 90 percent by -11 WO 2004/ 096882

PCT/ US2004/ 012427 wei ght unsaturated fatty acids. It

is understood that specific fatty acids derived from

a vegetable oil, animal fat or any other source nay
be used. That gs to sayGHﬁjg exanpl e, palmtoleic,
oleic, linoleilg, linolehi'c and 5 arachidonic fatty

aci d al k§Hs@stlers CHay vHeHus €20 o—Cor-FCHReOHVOB nonome
directly. It is preferred, homeved, to use a -
vegstabl e oil as previously descriCiigis cByeferred

vegetdble oils include, for exanple, soy, safflower,

cotton, linseed, peanut, olive, sunflower, canol a,
rapeseed, corn, palmoil or 10 conbi nation thereof.
More preferably, the vegetable oil is a soy,

t hereof . Mbst referablﬁ,}1 vegetable oil is soy,
sunf | owercaganol a(oih) Qrereonbynati ap t hereof is
under st ood that the %éﬁetab?g g?T eﬁy Egﬁ%%%%%#%@_TPgm
a 15 genetically nodified organis suych as
gené&filgal |y nodifi ed H3OH (CHz) s CH;

sunf | ower, canéla, corn, Z%%:seed oil, or conbination

where m, n, v, r, and s are integers and m is greater than 3,
n greater than or equal to zero and m+n is from 11 to 19, v
is greater than 3, r is greater than or equal to zero, s is

greater than or equal to zero and v+r+s is from 10 to 18.

The VOB monomer may be of any animal fat or
vegetable oil that is comprised of triglycerides that upon
saponification with a base such as aqueous sodium hydroxide
vields a fatty acid and glycerol, where at least a portion of
the fatty acids are unsaturated fatty acids (i.e., contain at
least one carbon double bond). Preferred vegetable oils are
those that yield at least about 70 percent unsaturated fatty
acids by weight. More preferably, the vegetable oil yields
at least about 85 percent, more preferably at least 87

percent, and most preferably at least about 90 percent by
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ty
soybean, sunflower or canola. The unsaturated fat
ac?d al kyl esters then may be forned, by any suitable

w@e@sexsssuch as those known in the art, int oPG?ESZEﬁBO12427
e

hyd thyl esters). For 20 exanple,
WE?QﬁgigﬁéPﬁy%géégﬁﬁa B@légtroéﬁcéé E?dérsﬁogﬂ that
. . . 0 | g 0 um .
gl o] SedfEoerRyes, 0908 SobRL-Aba % hpinan £ac

followed b ] .

Og?%u y?%hgﬁ?ﬁPﬁrc?hggﬁyH?o%§ﬁ@thyThgtomﬁ by saval §birc
enampyephpaimﬁtoléﬂdﬁtb@@icPrQQEQPéfé,t?iﬁgﬁ%ﬁige?nd

hydroxynet hyl esters,are. 25 described in U S Pat.
al&%‘gl?l‘i‘,x%ﬁ%,%ﬁ%?y4?91‘é,31114¥14?%0a,r@415ayahe 4s889t6620rm the
v@mdmémbmﬁwtdﬁﬁé@tlﬁx08§t8%§-p£§9§£r§&PW%oﬁé98§§SE§ ﬁ%@ a

f orm hydroxynet hyl esters fromtatty acids may ’arso
V%%&&FéiﬁwP%ﬁ @%sgygﬁkqu%yyLﬁg§c¥¥bedhbsPréféﬁﬁe?ﬁﬁegetable

i 59% 030, m t Noner s e, .
ot At gy SR PE T S L St R D el o1 bigseed,
PRI Hy fedor BmGLlower i cdngld ormperest, Thain ) |Spa§11n oil or
cadindtiod aldaract d ahdyd l&f@‘f&aﬁofﬁ, tgtr}fﬁ,lpva?rgt{ﬁltgé“@ger oil is a

veget abl e oil may have so remai n’n sa
S Q=GR Prasiealabl yGotowessgresddie 38 A Ndor®ination

HE¥ERIUr a 1N after fornylation is as
LS 205010 688265%@73{1559%%?4/"(%9?5?%1%&& i15eF 9
o T e

LT R - .
unilelrl?vent ors Dggltg%ﬂ%ggh)\iﬁ Ol ma Gr P& ade@ettrom a
gengrberl lg3rodi fded USgANdwsi endh ARPLIRRIHIR NG modified
465, 663 1fhl§d 5 April 25, 2003 and concurrently

SO??%eg’non-Erngsi8ﬁéFan§&Ericatlon claimng priority

therefrom incorporated herein by reference. After

t he fatt’yhecﬂlﬂsatiﬁyaﬁetét téﬁztr:griﬁgiﬁgigliﬂrzgtbiésté{‘§ytﬁéﬁ may be
£oHEOOINED, RSN IS pb S BoaCatobhaslknenr 1o the
arty atstantbat YOAt ml:msin_eanthpgﬁgﬁ%ﬁcgtﬁ%ﬂgrsrgfgkgﬁga?ﬁgr
ex?ﬂ???éf%ﬁganaﬁs%gégghgg)group may be introduced by a
hydroformylation process using a cobalt or rhodium catalyst
followed by the hydrogenation of the formyl group to obtain
the hydroxymethyl group by catalytic or by chemical
reduction. Procedures to form the hydroxymethylesters are
described in U.S. Pat. Nos. 4,216,343; 4,216,344; 4,304,945
and 4,229,562 and in particular 4,083,816. Other known
processes to form hydroxymethylesters from fatty acids may
also be used such as described by U.S. Pat. Nos. 2,332,849

and 3,787,459,

In forming the VOB monomers, the formylated fatty
acid alkyl esters may be comple;ely formylated or only
partially formylated. That is to say, the fatty acid alkyl
esters of the particular vegetable o0il may have some
remaining unsaturated (C=C) bonds. Preferably, however, the

amount of unsaturated bonds remaining after formylation is as
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bl ended together by any suitable neans such as those
known in the art. For exanple, sinple stirring is

004 initi US2004/012427
. 15 The VOB npnoner and initiator BCH
st for a reaction

18 GRER -5 oA 3L b RSP LERE ChPB6ALA o0 *AnDEHYDE

ANRDAREOBOLACOMPAEYFTIONSUDERE LB rReMf 8EFH! B?L}ée%&,b{r?g

; hassd p I% . hﬁ reaction tenperature that 1§

len%ﬁo?e% |§?a?§r 8XAHPPB, Sh fdnct RbRoBRe0dbbEeYBumber

6&b®@neandiugtPabois@aﬂamaAQbY§&atP&% h?? 5@2@%%956% Filed
tu i S nerally at | east abouf 1 ut

méﬁggsﬁiheaggéi%ggaC?mﬁuBFeﬁtlﬁnfhh$@amamyﬁrovisional

oL 1500 Tor g e Lon PR ion8Rts g serein

bout 150C nore preferably at |
blgrree?%e‘?%%??éat At Ereufation@eid 28l rkfesadty ate

armstl edeit y t_.abqut 220C
Fomelt e 260G s eLeally Alnfsl coau 220
der?‘df YarfP it tebl & g algrestimsiomh ws scuddtind thdmdl UM e

cat al yst

trensy Enciair Ir(cfstg'arg# i]g%geﬁglrr?a %/2%19}” et&ﬂt_akgl@ rqunts of

.g., K2CO3, NaHCO3) _
un%%é%%??%d“@nbodinent, the catalyst is an enzyne
catal yst, such as |ipase, which allows the reaction

b u 00C.t 0 _about room
{onber at trg, OB ROABREY, BRE kS 95 | 3afE Bre Piked or
blepfedateosthergby enyaspithaile hdav 2004/ 036882 known in

0 wWo ul. degraded by the higher
thggﬁggfggg§gsé%§% éefi%l%PE%tF?gﬁfﬁﬁgcéﬁa§9§?§9l?ﬁ§-

reaction tinme, simlarly, is dependent on the

variabIégh%égQEi@@@Omﬁbvendoinihbat@ﬁcaf@Fhea%egbgata

he tinme |s a eas
Tt onber P RC Bk 8 okt fut Lnpr whii abipderns
VaFEaR T 2BA imnﬁhespaeseeaetofahnu&mdﬁnﬂ1Gﬂtssc%?gggﬁgbly
ut, 30. m nutes, nore _

R Yoce Tt VrOo b ot brBbr o seoTigat - dBbet raact ion

tenppiratuperthat ef eratp Yoped nbs} ?&@Uéxﬁn%r Sa ?nﬂtg?]ée@% of

dTasd |y, at_npst_about 5 hours. for [
th pol y%ﬁﬁ&?ﬁ%;’s Igle%l?tb%oaﬁ‘qlﬂa?aﬁlyst but the reaction
temperature is generally at least about 140°C to about 300°C

when using a tin or titanium catalyst. Preferably, the
reaction temperature is at least about 150°C, more bpreferably
at least about 180°C, most preferably at least about 190°C to

preferably at most about 250°C, more preferably at most about

220°C and most preferably at most about 210°C.

The catalyst may be any suitable catalyst such as a
tin, titanium, enzyme catalyst (e.g., lipase), carbonate
catalyst (e.g., K,COs, NaHCO3) or combination thereof.

In a preferred embodiment, the catalyst is an

enzyme catalyst, such as lipase, which allows the reaction
temperature to be below about 100°C to about room temperature.

This in turn allows the use of initiators (e.g., sugar) that
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Is critical that the reaction be carried out under a

vacuum This is even true where the initiator is
waeloan9dse2 at the reaction tenperature. Vol atiPET/IBENE012427

that the initiator will 15 volatilize off entirely in
wakhbet et Agpradedsbyt the higherhsemperakuresctisdngt icie or
tyggﬁguhh@agggyggh For exanple, when the initiator is

gl ycerol, the glycerol in the reaction vessel minus

the VOB nononmer woul d be volatilized off under a

vacuum OFfR@beeRChDoR obimen abeitanly, meudeseade2006n the
vgﬁﬂ%%éydeggriﬂédvéﬁtﬂ}g‘ Eér hge?ééggggﬂgaé%geggrcur

Preferably the vacuum eas orr
Gererat byl ythaetimeulm as éeastealsouabbutmiﬁutesr tol atamost

a19<51]§£ eﬁ!ri efogppodi ﬁ?@f?ﬁ%%cﬁhgr+ Eégfgnu?%xggr i5cpp, Least

atile initiator
ab@mgrlszglnuteﬂnwm@rehpreéarabbﬁ denpeaat ualbofidr 38 minutes,

f n trapnsesterif
n e et it LefEneotls' | MBRSheRe (o5 Peraply cag most
alxpott 12 Chgrersentoné phefesalelygaoupsst Oébcbl;i]’e Q/SBours and
0 ve. undergone transesterification) an
mé%%s@%%fe%??]?wh%t PFT FBYUF s dfd¥tSto form the VOB
polyol. 30 This nethod allows for precise control of

the nol ecd aformedlghtvos tgslufolsubist aidd AedPS®old &hat it
The anobunt of catal yst has al so

0 P TR Do | TPRSE (G SHREL AL 100 GROe o Y.

Ticiad aly dveaol etye WikdiSe t1ge PBELt LALSHF | ¥s tda WED dheche
initjator is volatile as -14 W 2004/ 096882

TISE I8 CHIRTHZ© dest el prsamustiat THee ahwiintatpr will
valattl Yiste st Lo S4B, 18 @M‘Ea”’fi@lﬂ (%olégéc 8Cimd Nean the

reacti on between the initiator nononer
Cabd ingaign duink ynder ridrg |‘@:mm} Va»Hasaiplahevhen the

:Lrﬁ.PEQLlHonOf:Ls:le%}dﬁoldepcﬁ{@?{lﬁégrﬁxaﬂpltene %a{agﬁor? vessel

particular type of cataly noner
MRS |t§’f%rVOB @aRanRgy woudkrbe: qurﬁtdakméglttoﬁ% under a vacuum

the annunt of is at t about 100
Ofﬁrr??é T S S R A AU B £ | fepsTally,
tl’té‘leracﬂilﬁd JIEEEHH Ilgadd Hbd’lﬁ:b 10 g‘fsdgcrram brd MU hOfvacuum
t
C.Laetaaslty I;b ut a§o lt%e}:srt ?noorue preferably the vacuum is at
least about 20 torr.

In a preferred embodiment, particularly when using a
volatile initiator, the VOB is placed in the reactor under
vacuum at the reaction temperature for a period of time
sufficient to transesterify a substantial amount of the VOB
monomer (e.g., at least about 10 percent of the ester groups
of the VOB monomer have undergone transesterification) and
subsequently the initiator is added to form the VOB polyol.
This method allows for precise control of the molecular

weight without substantial loss of a volatile initiator.

The amount of catalyst has also been found to be
critical when using a tin or titanium catalyst solely. This

is particularly true when the initiator is volatile as
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10 ppm nore preferably at |east about 500 ppm and

nost preferably at |east about 1000 ppmto preferably
w@rooanedss2 about 2000 ppm nore preferably at neGI/UsIPOU012427

1500, ppm The K tin catalyst may be any suitable tin
degeRt §9 PreNig¥siiose Thinalruig ife catelyBtemplsdr e some

| t
mghg?ﬁgf%g%?gﬁoggg%¥g%gk'Qh% kéa%§¢%ﬁ gg%%%ggtéb% &g kiator

apEh¥pBt MAneRes ﬁsﬁil@he@ﬁlm eudciilivakbyrealize the VOB
ion z efer al yst is ti
péy?SE 00?2E0§?SUBE oe é?k¥%§ethgkﬁg ?%hogﬁr e&?@ﬁﬂ?v on the
p@rﬁl€u¥§r §Vp§up£t§a§ﬁlyehb|H@BlmnnbmereoéndZﬂnltlator
Generally, when a titaniumcatalyst is enployed, the

anount ofcgataly pk?%@ﬁ éeéﬁ% %%9#1¥§90 gp?%pﬁﬂ%ed the

nost about 2500 y weig ani um
aneat pEacetahysh xsuat. lPasteahblry, thepmeUDtaefmost about

; a a 250
2 %? %@%%@a&gk%ﬁeas?% go ut Lgogﬁ% p?nggél aﬁﬁaﬁgg{m RiXture.
Preierahbyy bhel emetnhbofbt tﬁlﬂO(f‘)ap@hyts’o {JS ehe { BQ%St ta&bout 250
t erer NS ou
pifllo b brepda Bl o ol EafL FRR Ao f ety and Pilbr e
psefdraisly has el kastnabout t hed @rppm Exe npf@farably aft Uiidbst
etrals 0

I Iude titan xi d
a§@ng¥®%§t als%Bﬁt%§?§%ra% Y 2y % %%Fl%?%Pyppm The
tinwmﬂta&w&tzm@ytbéammyn$ﬁiﬁéb3ék@xmd@ataf§§{eé@@hYaéh@hose
krgétamumcata Se t| ani um tetraj sopropoxjde. The

ra

o ??WtF%Rxﬁa?%%ﬁﬁ?%eln%}%@%st+% (IT)

octt;ﬁmcnrﬂté,y ain | ems)t }@tmmﬁﬁéa@eawtﬂ €in (B9
s 1. mole o t he apount of

%I |
|f th i ni t@%&%‘%’é@é’z‘“ﬁ@? ycero 7ar Ly
ftﬁic’dleﬂsilﬁzéwl eSQrépe@ébI@SEh@b&‘tﬂ dDh1ydr eferaphy )

the ratio of nmononer to initiator reactlve groups

oqtangateyadiin, Uh%)r & Rererhantangateadibipon Gin e(@n

diMrraiefer adnb Alat Basteabuys 7 and nost preferably
at least 5 about 10, to preferably at nost about 50,

more preferably at nost about 25, and nost preferably
at nogt etalsie yy|ﬂ&ﬁ§ga.t1tanlum catalyst is employed,

the amount of catalyst is at least about 100 ppm to at most
about 2500 ppm by weight of titanium to the total reaction
mixture. Preferably, the amount of titanium catalyst is at
least about 250 ppm, more preferably at least about 500 pprm
and most preferably at least about 1000 ppm to preferably at
most about 2000 ppm, more preferably at most about 1500 ppm.
The titanium catalyst may be any suitable such as those known
in the art. Exemplary titanium catalysts include titanium
tetraisopropoxide, titanium tetraisobutoxide, or any
appropriately functionalized titanium (IV) alkoxide.
Preferably the titanium catalyst is titanium

tetraisopropoxide.

The ratio of VOB monomer to initiator reactive
groups is typically at least a stoichiometric amount (i.e.,
if the initiator is 1 mole of glycerol, the amount of VOB
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been surprisingly found when using these higher ratios
even when reacting with a VOB nononer having nmultiple

me(d)u/quszgroup nononers therein a VOB pol yol nBYT/82004/012427

forned that 10 non- %el | ed and even a |iquid. Wen
RISy 1§ taltre Fethod BPLERe [Ped&EnmOBHy elouen 100i.t has
Pbeﬁﬁrabﬂyrtﬁbngbtlél%%OWQBeﬁohBﬁErat¥o§ E%h&%orr% gc%éve

formed,that has at |east a portion o 0
IEHBFi {84251 18286! Pol neERepUPEernkivhas Ataalseaaboumes even

eagt r hat t
e | o PhereRLV e Lot Byl R ah8 HOSEERLETeRAETY, gt Least
a?ﬂ??l%QOrtPeEE?ﬁﬁéabéVtétrEPSb @boat Béasmobe Phaferably at

f
m%ﬁFS?MQuEhESVKEEEQhMQE %??§8?g83g8§ge§ sglﬁgogtrégrduét has
b%ﬁnaS%6P§b$lnﬁingﬁﬁh@ wheantﬁbagcthS3 hmghéakfétiﬁa even
' rent.and i or X
e et UF o 12 iRt AR el TPt & By ahpy
g@p@g.@@@@@@nSptheqels ar%®B3p¢by61 thay sb@nfofhedethat is

ngﬁiggfﬁé@ §h@n?%e£\§ay 3& he same or diffe;;n;ngnisis

sel'ected fromithe group conS|st|ng of Al
where -16 WO 2004/ 096882 PCT/ US2004/ 012427 0 |1 C-(

CH2) m CWhGR-epployingHhher i@ dfs the HraRaHt Ql_rgfentlon,
1é}ﬁQs\bégﬁ(sé%ggl§1ﬁ3t§}ga§%oéerégnthat a é%% pof&ol may be

formed that has at least a portion of the polyol being

comprised of a polyol molecule that has at least one
initiator reactive group that is unreacted even while the VOB
polyol as a whole has a VOB monomer to initiator reactive
site ratio of at least 5. That is to say, the VOB polyol is

comprised of

Ri?—k—@p
[x—x] RTx—a—f]

(I) q and (II)
where

R i1s a residue of a polyol, polyamine or aminoalcohol
initiator;

X and X' may be the same or different and is 0, N or NH;
p is an integer from 1 to 5; g is an integer from 1 to 5
wherein p + ¢ is from 3 to 8, t is an integer from 3 to 8 and
A may be the same or different and is selected from the group

consisting of Al, A2 and A3 where
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-( CH) v CH(CH) r-CH (CH2) r CHCH20 cH2CH (CH2)
s CH3 LI 5A3isc werem n, v, r, s, a, b and c are
WO nioem®is82 and mis greater than 3, n greater PEEDSING/012427
equal to zero and mtn is from1ll to 19, v is greater

than 3,[r is greater than or eﬁual to zero, s is
greater than or equal to zero and v+r+s is from10 to
10 18, égo Oto 35 bislfromOto 35 and c is
fron10"to _3 o FBngCHs Qtarfal | a's, b's and ¢'s in
any nol ecul e of *e veget abl e |oi | based pol yol are
not all| zero and (@E&bﬁﬁﬁé(p+q+t) is about 5 to about
n the vegetable oil basedgpolyol. The
a+%+c)/p+q+t) ratio is indicative of the 15 VOB
nmononmer to initiator reactive group ratio. In a
preferred enbodi nent, the VOB polyol has at |east a
portion of the polyol being conprised of A3
constituent. This particular enbodinent is preferred,
because, it allows the polyol to realize|la sufficient
-17 WO é204/096882hpmﬁlU82004/012427 hydr oxyl
functi| ving a_sufficiept nol ecul ar
wei ght | (&ﬁer Iﬁﬁggg!f gxa red—tTexi bl e
pol yur et hane foans u3|ng VOB pol yol | as the sole
ponoI reacted with an 68%& ha€B3to form the
:gdﬁg ret hane foam Preferably, the 5 angMyt of the A3
tituent in the VOB polyol is at |east” about 0.01
wei ght percent of the total VOB polyol, nore
preferably the anbunt is at |east about 0.02 weight
percent, nost preferably at |east about 0.05 wei ght
percent to preferably at nost about 25 wei ght
percent, nore preferably 10 at nost about 20 wei ght
per cent pand nost ﬁerably at nost about 10 wei ght
percent |jof the W ponoI When t he VOB pol yol

cont aHn€—AGCHA)a+0He)/ ¢n¢nﬂIHu ciy)gatetcH,ban 0 to

about [100. Preferably, (atbpc)/(p+q+t) is at |l east

about [0.25, nore preferabl ycRjoH east ( QQchng nmost

A3 is —Jc

where m, n, v, r, s, a, b and ¢ are integers and m is greater
than 3, n greater than or equal to zero and m+n is from 11 to
19, v is greater than 3, r is greater than or equal to zero,
s is greater than or equal to zero and v+r+s is from 10 to
18, a is from 0 to 35, b is from 0 to 35 and ¢ is from 0 to
35, so long as that all a’s, b’s and c’s in any molecule of
the vegetable oil based polyol are not all zero and
(atb+c) / (p+g+t) is about 5 to about 100 in the vegetable oil
based polyol. The (a+b+c)/p+qg+t) ratio is indicative of the
VOB monomer to initiator reactive group ratio.

In a preferred embodiment, the VOB polyol has at
least a portion of the polyol being comprised of A3
constituent. This particular embodiment is preferred,

because, it allows the polyol to realize a sufficient
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15 preferably at | east about 1, to preferably at nost
about 50, nore preferably at nost about 25 and nost
wQe@hesakl y at nost about 20. I n anot her prefRCT/B82004/012427

ebodi t when enploying an initiator having, for
sy L B gE GRaAL VI Yo%, ACbletiPion 52 ELR evgamolecular
WQQQMQ|fﬂEyuBéV@oamﬁkétlQBrOEx&ﬁE~¥CBf@%kXBhe Pe&yﬁééthane

a structure R where at TeaSt one

A1~
foamp Yring Fgeaveﬁuﬁﬁiyo%yaﬁoiyﬁ éplepppﬁup9 sepeEedngith an
igbclenate0ns ¥ofmHche Hotahedratng Eeéht'oﬁre%grably, the

correspondj ng to a secondary hydroxyl or secon
anpiRe of the A%|9Pa§§¢tueméfénabh9 V@BepQEBObohyohtlieast

a@%uteésbl ﬂéi?hé'b¥r€8ﬂ?rb§egh8ft6951398Ee§8%g§5tuﬁgre

where al “H groups aré a pri har
P%@£9¥@h%¥ythﬁ1ﬂ@09ﬁd af | atoleane XopuH QrORpweagbt percent,

mo@EAEYraLaBIPOTL! 1 00 £LEERPOIN A E0A0 BoPELRNIRLY

hydroxyl or secondar
p¢ﬁ¢§r@thyabemgsEdab@uhaRé weithepeaoestbymoreapfeﬁgrably

* Y 90 e ol B BB0tAr 018 2956 R ENEr R ko most

abeu ol welgbkepsucénipodFurlesd Fadespolywef erably the
pol yurethane is a flexible foam More preferably t he

by 7 enct T e Sifor, ALl 0P8 Eihsa [Plare) i
gneret e selnae @)ftcanaybcolnMeIO(plol yllmt?fé'm1y,s é?];sﬁy))t@qm) is
at %e?%xg}%% ES A St?%ﬁ%?élf%%?%hﬂ(/ pij)eF %%?u‘ﬁa@é most
pmeﬂ@ragdsfty aaerbeps t nab@ct| By N‘@i;gﬂ‘éf@fa]@matat 3 £ Gabout 50,

eé: 1§é1%\q£?|ryg%rtefr§c§sablaﬁ%oalg %%sﬂﬁvggr%gg ave%ggrably at most

a]cmwi &@bly at | east about 1000 and nost preferably at
| east about 1200 to preferably at nost about 10, 000,

nore preferably at _no t 600Q and

preferabﬁ; guother pre erre ﬁ% &amentlﬂ%en employing an
initiator having, for example, a secondary hydroxyl or amine,
the VOB polyol may have a portion of the VOB polyol that has

a structure

R’E{ —2—q] D
5

where at least one X’'-H group is a primary hydroxyl or
primary amine and at least one X-A-H is located at a position
corresponding to a secondary hydroxyl or secondary amine of
the initiator. Preferably, the VOB polyol is at least
partially comprised of the above structure where all of the
X'-H groups are a primary hydroxyl or primary amine and all
of the X-A-H groups are located at a position corresponding

to a secondary hydroxyl or secondary amine of the initiator.

The VOB polyol may be used to make polyurethanes by

reacting it with a polyisocyanate such as those known in the
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about 3000. It is preferred that the VOB polyol is a
liquid 15 and surprisingly the nethod enployed is
W@ama/obassx)f maki ng hi gh rml ecul ar wei ght pol ypCBEUS2004/012427
t hout Iatlon gB yol s of the invention may be
eHSGxP?h Y™ BEtPREsa 8| fﬂ?lﬁ@sszé@ﬁn@ﬁ[lyummﬁneﬁ the
Paéfefablyheh@r pdugti-eRhant P8l XU Ff%ki%ﬁep%)ﬁﬂier S Mo2BY
of _a range of additives such 20 | owm ng agents,
pE%F%F?@@X tgﬁrPQéY&ﬁ?§haEélFsoﬁeﬁéﬁ§lbl@oﬁ9ﬁ@ntbat has been
féirhé@rsy teadthagrtng Qﬁﬁaﬁgf9§mtw§gﬂ'é %8?¥§E8Eyaﬁ§te in
copaol ynmer polyols, water, T1nternal
t%ﬂt@%%ﬁ%lpe 96eﬁ¥l¥ osRernPeiydial Zbaht &s sndssyhehe VOB
i y8Ss n t e '} ed t a
D o FhrnoPhe BobsaPerReL; Frusla k8, ke tlpy grexivie
fogm- ful | range of surfactants which are typically
used in the formati on of pol yurethane foans are

useful, C@éﬂ@féﬁ‘lﬁyréﬁét\%ﬁ @l Hﬁ%‘% qjéﬁﬁx%j aftq/\rd{&‘?t average

whi ch. have_ hi gh Eercentages o veg e basec

m?kﬁ@%ﬁ%raﬂe%%ﬁtSQ paPget Tobpomenboat 1ﬁeO®@an1Preferably
o)
OB UL B gL CRLLED: e s

mQﬂ%d&W¢§¢¥@ths@tfb@@%ht@bswthl@ﬁotmm@emcﬁunpméﬁenabﬁy at
I r ble fo uc

Ly BN 109" OS5 LB LIRDSHEN B0, 000, v
PRt e iy mmmbm@r@mm yar3b mrmeefé@bly at most

O Tooats PEm TR0 01257 To0 GRALERO L1 i Liquid

arpi)lsy.mpmsj:aqgﬁytiﬂae fmwarh@& amsio e M /@Farpddol & B making
whi ch erred are those such as

h%ﬁ g‘ﬁ % &'t Cgl:?%{]o% W HH Gt T L Bt her

ponoI pendant chains grafted with a silicone noiety.
"Property X@Bemmémcﬂjmraifs thiee mhszt\ieﬁl mayPIRPeIddewith any

am ceII cell structure, foam feel or
of2 ik, o AMES Comiify Eltom Tt did 1o R dhRyproduction
Oﬂ mﬂylﬁf@ﬂlﬂiﬂé ypcﬂlfynteﬁes f oady tdfta ddfLadeadditives such
eness, texture, Egﬁgurablllt and foam_ porosity.

asn? BRSNS S e SHETAGF Al s 1R FRREREIE -
coloaginiss, fAiAMek), NILE BeabGRP AntinMIGIt AW SUAY such

as copolymer polyols, water, internal mold releases,
antistatic agents, antimicrobial agents, and other additives
known to those skilled in the art are useful within the scope

of the invention.

While the full range of surfactants which are
typically used in the formation of polyurethane foams are
useful, certain surfactants are preferred for foams which
have high percentages of vegetable based polyols as the
polyol component of the foam formulation. 1In particular, in
the formation of flexible slabstock foam, high efficiency
alkoxylsilane surfactants such as those commonly used in
specialty grades of flexible foam such as low-resiliency or
‘visco-elastic” foam are unexpectedly found to greatly
enhance the properties of flexible slabstock foams made when
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properties conparable to slabstock foans prepared from
100 percent conventional comerci al -grade EQ PO
wpoiogodess2 1t al so has been found that the VOB poi/ysi084/012427

f this invention may form_pol yurethane foans nade
t RERCGRBeOfakfe PP3YRL wafler cdokbentpram afsmade from VOB

p5§?@ﬁa||EurEB%tWﬁEQrwﬁ@ﬁﬁeakéabk@@%rrgﬁya&@ngﬁoééoghch as
about 1 Eart per hundred parts to about 10 parts per

LaghderEaipable &ropolfyempbynwepgheraPbienepabpyherhpolyol
p@ﬁasﬁtceﬂaﬁﬂye&aeeeasw%hl saégﬁééeﬂg faoi HRLE Property

preferably'3 most preferably at | east about
e@h@n@e@@nysa@rﬁngbsggvadomn propereipsebechbhy dpampsell

d I
S Par oa pag FEOoFuEy P, FHS1 B OvhalaRR AR ip gerined
ag-phe &@ShbaSlCofeEiOQUCtagthEyQUalitgnoﬁthEabbem that
e d.: 2
eeloe el £9) Srashpte VRS, Tl “derap it iy seyHetiem
pordsand. 9, The)phyﬁenxgdeshyfasteatateeéﬁlbngneshabstock foam
ure
i el e s NN Tt i e
pi‘@éﬂ:—ﬂ{éE Mﬁp&t&]ﬁkﬂtoCﬂ/ﬁml JeIONSo &Rl YEELEREW SEGR 100
Do
DTS Ry DHECREL Ol hor TRST oA HeZEPAB RO B o buets:

-20 WD 2004/ 096882 PCT/ US2004/ 012427 d ycerol was
obt ai ned Tt ;i ddehaS domerA\ fyurndh Cheetr e WBPSSYyols of this

56-81- and IIed nder va
YT ki Paruetandt BAER ARSI BN anige range
ofn Watt@e nccbmteﬂﬁtna’eﬂons CEgGéﬂéralea, g’itbi@ esrr@ter nd:éiﬁ@éﬁ?ratlons
W t a Nnu aver e Cul ar V\Elgt (0]
P 0 ool Brbate ot RENORES P e ChRmaRyEbost 10
pérftsmpénylmmﬁ@@@aﬁg 89-Hd1ysL q@ah@fglhéron@faﬁerably, the
ma- Al drich Chenjcal Co. 1, 6-hexanediol [629-11-8]

W%E BRI 7 BhoR hJeS FHnEEaF drakit 19 CReRE daretprably 3
adImd2OptSferdbres©l 1bak ¢ | bk EO POl yplrdddhi @ at most

nunber
about 9, more preferably at most 8 and most preferably at

most about 6 parts per hundred parts of polyol by weight.
EXAMPLES

EXAMPLES 1-27. Methods for Producing Polyols from Vegetable
0il Based Fatty Acid Methyl Esters

Hydroxymethylated fatty acid methyl esters of
soybean oil and 9, (10)-hydroxymethyl stearate (from methyl
oleate) are produced according to the procedure described in
concurrently filed application titled “ALDEHYDE AND ALCOHOL
COMPOSITIONS DERIVED FROM SEED OILS,” having inventors Donald
Morrison, et al., attorney docket number 63104 described

previously.
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aver age nol ecul ar wei ght of 1200. It is produced at

The Dow Chem cal Conpany. PE-270 is a pentaerythrito
whawedsqsel yol whi ch has been 15 et hoxyl ated w PEIT/US2004/012427

et hyl ene oxide to a nunber average nol ecul ar wei ght
Géycorpl prsoobtpingdaifram Eher ShompdAldnichefhenlical Company

a o, M €. W, rol .600_1is o
PP Rt Thl BhPCR RS LS SarRe, yripum 5 3om/183c.
Dihstbeledveingerobl wasl ahenesgbreaf ufBr hitwagen until used.

prepared at 20 The Dow Chem cal Co. Tetrol 800 is

n rythritol which,has.bee hoxyl ated.tp a
CRETKr Locr agLyror sbuidr Cigh ot Cof DEGYOL| PLFE & number
awgangabmel écabar SvgirghAl dEi 6D5Chentcal £o68Ha8¥d0Et The Dow
M | e W, and is sold as pentaerythritol
C%?ﬂ%%taﬁgm?%%gg- 15-6]. 25 Sucrose [57-50-1] is
obtai ned fromthe Inperial Sugar Co. D Sorbitol
T{SfeThyldlpsophhai Ngd-Dpodl t he Sboatnéhdrieh tkBeyignk-
A@?..Fﬁz@ger th{é%ol [115-77-5] is obtained fromthe
HhE FrtHe chmical Co. -21 WD 2004/ 096882
PCT/ US2004/ 012427 N-rmet hyl pyrrol i di none (NWP)
1[8/Reoinddlios pbpainedsfr om sbeaidbdmBrdhdehensigma-aldrich
Chem cal Co. Diethylene dycol [111-46-6] is obtained

ChehreheCSigma Al drich Chenmical Co. 5 Voranol 370 is
a m xture of sucrose and gl ycerol propoxylated to a

CRNDE06 800. a | g1V esreDd Bvet Bgeed UBGIHODG1 tih £ Sdmber
and is q&{augﬁg from The Dow Chem cal Co. Potassi um
AT BN ML B8R DVGIIRE bt 2 Ped fionit Reragped at The Dow
cHé é£h Ehmpaepl Co. 10 Ethylene Diamine [107-15-3] is
obtained fromthe Sigma Aldrich Chem cal Co. Vanox

945 | s, an anti oxi dant package available fromRT
PRt 17 REPCAGHY LR TG OATSd PRI ¥L GUbHOR Jere dhpen

etlenzeneadd nei ci dhePYdne 62884 1 @ Progksdr Widr-£9é flolecular
weight of 270. PE-270 is available from Aldrich Chemical
Company of Milwaukee, WI.

Tetrol 600 is pentaerythritol which has been ethoxylated to a
number average molecular weight of 600. It was prepared at
The Dow Chemical Co.

Tetrol 800 is pentaerythritol which has been ethoxylated to a
number average molecular weight of 800. It is available from
Sigma Aldrich Chemical Company of Milwaukee, WI, and is sold
as pentaerythritol ethoxylate [30599-15-6].

Sucrose [57-50-1] is obtained from the Imperial Sugar Co.

D-Sorbitol [50-70-4] is obtained from the Sigma Aldrich

Chemical Co.

Pentaerythritol [115-77-5] is obtained from the Sigma Aldrich

Chemical Co.
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15 trimet hyl pentene and 2-net hyl propene [ 184378-08- 3],
20-25 percent tetrakis(nethylene(3,5-di-t-butyl-

W(hy(d)u/quhydr oci nnamat e) ) met hane [ 6683-19-8], 9PEEUS®NL/012427

[ rogess oil, <3.0 percent DMS extractable
e TPV R0 dangBes| (MF) (BTt -dinRenphiaimed From the

s&é&a A9a4k chlchemsert ¢@Q phenot hi azine [92-84-2].
Irganox 5057 |s benzeneanlne -N- phenyl -, reaction

% 4-trimethyl pentene [68411-46-1]
Dg@‘& VaBre ﬁﬂé{ﬁpé‘ bd1lcd6-filniel Phtaingdoren| sbe Sdook

Al8ravai tABheckromCity Chemical 25 Co. Ti (1V)
i sopropoxi de [546-68-9] is obtained fromthe Signa

Al drich_Chem cal Co. Stannous Cctanoate [301-10-0] is
VaGanPibp &0f i snrCRLFtakenPEabuctese- andvml9004p09688poxylated

/ 1452004838427
tﬁ%fﬁeg@frgéﬁ@ Itcﬁfaglr?g‘ aegﬁabs kﬁﬁgg ﬁi]al&f_yl pt 6.85,
apehis ﬁbk@h@aﬂefrgmlee Dpwi €hemigahedof r om Si gna

Aldrich Chemcal Co. 5 Dibutyltin dilaurate [77-58-7]
Si ] .
Po€a Y PhbLLLERONE S| 988 -0AL 91| €0 GheDi Gak £pERapy oL, ma

I waukee, . Lipase catalyst Is rom ca
A%@rbfthEQmaﬂalugo supported on acrylate beads. This
pol ymer - supported |i pase catalyst is available from

Eé@ﬂ@né‘ﬂiéﬁ{hg?ﬂb‘?ahogfp%‘y BlaiddaELIRUEEE: sflna

droxyl “equival ent  wei anar ySis TS per
chj@hemicahtCon nethod Percent aC|d|ty |s
neasured by the ASTMtest nethod de3|gnat|on D

i’jza%"% st by el et ara bl Fom o

gigoFot yoer Liabs PLtC£¢ acmime&eamﬂ POt yet iyt eaet
béH%éE%émlﬁé”lﬁFaﬁéﬁ§isf@Rgérgfon product with 2,4, 4-
trimethylpentene and 2-methylpropene [184378-08-3], 20-25
percent tetrakis (methylene(3,5-di-t-butyl-4-
hydroxyhydrocinnamate) )methane [6683-19-8], 9 percent
petroleum process oil, <3.0 percent DMS extractable material
[64742-52-5], <1 percent diphenylamine [122-39-4], 1 percent
phenothiazine [92-84-2].

Irganox 5057 is benzeneamine, -N-phenyl-, reaction product
with 2,4, 4-trimethylpentene [68411-46-1] available from Ciba
Co.

Tin (II) Octanoate [301-10-0] is available from City Chemical
Co.

Ti (IV) isopropoxide [546-68-9] is obtained from the Sigma
Aldrich Chemical Co.

Stannous Octanoate [301-10-0] is available from City Chemical
Co.
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Exanpl es 1-17. A general polynerization procedure for
seed oil polyols produced fromfatty acid nethyl
wW@2108/0%6820D Hydr oxynet hyl ated fatty aci d net hyl PEBUS2004/012427
mongner was transferred into a three-necked reaction
Cﬁﬂ&éwmbépﬁééﬁe 566 14 -#1d i500btained Expacisigmat Bddrich
cehakeaiobowhich is comonly known to those skilled in
the art-and is dependent on the amount of starting
materials used. The reactor was 25 equipped with a

T K& c 8EIELi Peganopackdd ddoddeddeis obteriogéh frony&igma
aheat cAgchRAt kg 1Webh thermowat ch and a  thernoneter. A
vacuum | i ne equi pped with a dry ice trap and vacuum
regul ator was attached. Initiator and nononer were
Dabueylaha dhéavsatentd7ob8ttié deasvei lebiler ddtoandigma
Aﬁagééﬁeéhéﬁleﬁg %oﬁgghgnQEtﬂi§%agEg% runder 20 torr
vacuum e ure was stab e cat al yst was
added and the tenperature was increased to the fina
Lipaspf tatialpact iendezdve® 200w/ 08688da antarctica and is
04/0 e tur ral_settin
SBPOr Rt ARG giacE BPREE - fnigoPpaP btk anuBRbtted 1ipase
cgteéyatelaaevde&abéeeﬂrsmosﬁgmaoAdemchtOhEmlbbatcampany of
i nged at the specified reaction tenperature
Mf@?aﬁﬁﬁéthgﬁol | oss was no | onger visible, 5 usually
at | east about 1 hour, and no nore than 28 hours.
Hydnokny aaeivahehnuwdighd anglypeigl bw péribrmedebywake Olin
h the nitrogen purge while stil
Tﬁg?g?%?%lﬁgggg%ressure of 5to 20 torr.
Pol yneri zation was allowed to continue for at least 1
PeneenandchdinpréstmaasﬁseﬁohysthénAsmMEtepecméthddlo
n a such as Vanox 945 or Irganox 5057
d&é?&ﬁa b 2?8% ?%re the fluid polyner is
transferred to a glass jar under nitrogen. The
M¢b¢¢@&angwea@he5vdeBeS|buntthreszeMpusen tarepmedsﬁﬁed by

ntion. The fol f
o8 e o PR Bap Y Gt Pr bl DnSh P RS PF et
cohenss ogoed gpol pethplent i onidée noal pol bt esent hetspsards .
"MI ratio" is neant to indicate the nolar ratio of

E£Q%£f%¥”?lf¥!alfdgéﬁéégl polymerization procedure for seed
oil polyols produced from fatty acid methyl esters

Hydroxymethylated fatty acid methyl ester monomer
was transferred into a three-necked reaction flask between
500 ml and 5000 ml in capacity, the choice of which is
commonly known to those skilled in the art and is dependent
on the amount of starting materials used. The reactor was
equipped with a mechanical stirrer, packed condenser,
nitrogen purge, heating mantle with thermowatch and a
thermometer. A vacuum line equipped with a dry ice trap and
vacuum regulator was attached. Initiator and monomer were
added and the contents of the reactor stirred and degassed
while heating to 50 degrees under 20 torr vacuum. Once the
temperature was stable, catalyst was added and the

temperature was increased to the final specified reaction
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acid nethyl ester nononer to the initiator. The
catalysts are identified according to the foll ow ng

W@le®igossl ons 20 Sn(11) is stannous octanoat ePCBI$100)/012427

is dibutyl tin dilaurate; Ti(lV) is titanium

t?@PFﬁ%HE?opo?@&el%lﬁ% seiléngmiaEe tiee vapiiplies started
at- 100 E@wohﬁdprtaéug%s%he@ %éohewgag&ﬁ%&%y to 5-20

Stearate 25 Pol yol s were produced from
torrio) Hppaingywashgrnsisgeg: at Ghengrendfipdc rr‘Ela@dlogl
a t [ h bowe
e e T B o aBre 2704 hPYBE a7 d5 s’
uparl Us280410a8427boNtcd houl, Nedd hD moereDthaN RBNhOurs.

st Qs 8 1o ol N Gb-iy gk e
thirpuoh the niordoenLpukbenwhtile- st@ﬁﬁChalﬂtmllegNaObressure
ot er B PeRr o7 ptYResdeREro ot el Eoled 0, ChpBigiue or
a0) least Ol NnduN Andl b @okker thakl E8rhohts . MIEOsolkl BpHcified

o588 P LA Mol aSM Ve QR QL ¥9nb Y Lo Jr.lg‘\':{lﬂog\c/l l36)5]7 was

added just before the fluid polymer is transferred to a glass

jar under nitrogen.

The following tables describe the recipes used to
produce polyols of the invention. The following examples of
the invention are meant to illustrate but not limit the scope
of the invention. In all tables, the term “M/I ratio” is
meant to indicate the molar ratio of hydroxymethylated fatty
acid methyl ester monomer to the initiator. The catalysts
are‘identified according to the following designations:
Sn(II) is stannous octanoate; Sn(IV) is dibutyl tin
dilaurate; Ti(IV) is titanium tetraisopropoxide; Ca is

calcium acetate.

Examples 1-10. Polyols produced from 9 (10)-Hydroxymethyl

Stearate

Polyols were produced from 9, (10)-hydroxymethyl stearate
using the specified initiator and catalyst using the above

procedure and as detailed in the below Table I.
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N N C tOi{ydroxymethylated methyl esters of soybean oil and

CEI-625 were combined in a reactor with stirring, and the
oxygen was purged from the reactor by pulling a vacuum on the
reactor and refilling the reactor with nitrogen. Catalyst
(stannous octanoate) was added to the reactor and agitation

was continued. A slow nitrogen sparge was fed to the reactor
and the mixture was heated to 205°C while maintaining a vacuum

of 80 torr. The heating was continued for a minimum of 4

hours under a constant vacuum with a slow nitrogen sweep.

- The mixture was cooled to 62°C and the antioxidant Irganox

5057 (121 grams) was added with continuing agitation.

Inythe following examples, FAME indicates the
source of the fatty acid methyl ester used for the
polymerization, with HMS indicating hydroxymethyl stearate
and Soy indicating hydroxymethylated soybean oil. The
catalyst Sn(II) is stannous octanocate. The properties and
reaction conditions of the polyols of Examples 19-22 are
shown in Table III.
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source of the fatty acid nethyl ester used for the

pol yneri zation, with HVS indi cati ng hydr oxynet hyl
wGet@anase2 and Soy i ndi cati ng hydroxynet hyl at eRCHUyveam 2427

oil. The__catalyst Sn(ll) is stannous_octanoate. The
Exempées d3-4Ad bappsaccabalyaad t Farsharidheipbtisked
p8fyExgnmpl es 19-22 are shown in Table I11. -28 WO

96882 PCT/U82004/012427 to Mato NNNOO

i~a H OCcN E MMto """ LOMN todW HLhm

O NHbEY FP@”Be’EHYJ-WFWNENttIoan@D merhyil Nesger Nmonomer
prégﬁk@é -6 ségFeén_01§ %ay|t§5ﬁ5¥égkéﬁ NEE %Nkhgﬁe -necked

rr

r@yctgp@)ﬁéagb b@ywaanrioﬂpcmt)gnd 5000 ml in capacity, the

choice of which is commonly known to those skilled in the art

and is dependent on the amount of starting materials used.
The reactor was equipped with a mechanical stirrer, packed
condenser, nitrogen purge, heating mantle with thermowatch
and a thermometer. A vacuum line equipped with a dry ice

trap and vacuum regulator was attached.

The reactants (monomer and initiator) were weighed
into the flask and heated to 50°C under 20 torr vacuum.
Following this degassing step, the catalyst (0.5 g) was
added. The reactor was maintained at 50°C at 20 torr vacuum
for 6 hours. Then the reactor was heated to 60°C under 20
torr vacuum and held there for 12 more hours. The reactor

was cooled to 50°C and the product filtered through a funnel
with a plug of glass wool. The product solidified on
standing at room temperature and this polyol’s properties and

reaction conditions are shown in Table IV.
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prepared from soybean oil was transferred into a
t hree-necked 5 reaction flask between 1000 ml and

wGO®I/0mss81 n capacity, the choice of which is cPomDsi094/012427

knovvn to those Skl [ ed |n the art and i's dependent on

ptaealgsgalmﬂ WiebhoBo0Pshani cal stirrer, packed

heat i ng mantle with
t her mowat ch 10 and a ther monet er . A vacuum |l ine
equi pped Hvdnoryaeyhytatedr fptavidagadunethegubater magomer

d@fi@%&eﬁroﬂh§o ﬁg&%?g%; gﬁgnﬁfgﬁs grééo%#@Bog)tggég—necked

|nto eate under
re@trtlmacﬁhaﬁsk PotweannyO00hi mldegdssPhg miepn thpacity. The

S O S add a S
T2 BHY Dhad ot BiptBPud Pl iR EREL OLrIED packed
comdensacrt onitesgeeapedgeo BO&-indema2dlet withvabeumowatch

B8 e ertaitiana Revprblicr b eerlabeR bibn 478y dce
tfmpnﬁmdlgﬁegﬁm pegglatoglﬁss ﬂbbachéﬁe pThduréaﬁSa?Es
Spo8HE 80 ot b 8LOAA er Bt PR L oMare | S 5T ek o

héé}té@bts 19/5°c 3&1&@ 2004/ O86 887 ke / U%%QQAE! fuds - -
O Inw N10 OL c¢c In O Ln c-I NO HN
mal@tg@@e@)atx;mIﬁ temperature for 3 hours during which time

water was removed from the system. The system was heated to
195°C under 20 torr vacuum for 5 hours to remove the

remainder of the water.

The system was opened and 0.71 gram of catalyst was
added. The reactor was heated to 195°C under 20 torr vacuum

and held there for 6 hours. The reactor was cooled to 170°C
and 522 grams of NMP and another 0.71 gram catalyst charge
was added. The temperature was maintained for 2 hours. Then
40 g of potassium carbonate was added and the vacuum was
maintained at 100 torr. The temperature was maintained for 3
hours. The reactor contained a clear dark amber very viscous

liquid. The NMP was removed. After no more NMP could be
removed the reactor was shutdown and left at 80°C to avoid

solid formation. The reactor was heated to 180°C and slowly
dumped through a funnel containing a plug of glass wool to
remove any solid carbonate. A heat lamp was necessary to
keep the liquid flowing. In these Examples, the catalysts
Sn(II) was stannous octanoate. The properties and run

conditions for Examples 25 and 26 are shown in Table V.
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wQ2002689688accharide-initiated seed oil pol yol s PEr/osheoeal2427

mnth NNP cosolvent Fydroxyneth | ated fatty acid nethyl
EXappy prfodiucedawith Sn(IT) /K,COs

Rl @1 ORAL-FON-Be P

cg&ae§j9gggd |nto a three necked 5 reaction flask
00 mM and 5000 m in capacity. The reactor
mas eqU|pEed with a nmechanical stirrer, packed
condenser Iontheogehlpnige, craapileg whet Fetalysts are
1&8ﬁ&ﬂ?ﬂ@ﬁcaccéﬂﬁlﬁgtE%rEﬂ@ek%ﬁloﬁlﬁacH@ghbhgﬁlgﬂg'DEEQII) is

ry ice trap and vacuum regul
SE@F@@H@dOCtﬁ@angetandsKacpxrnﬂumﬁﬁaaﬂmmmuqamhnnage
were weighed into the flask and heated to 195C under

20 torr Vﬁ9&98kyﬁ€€h§¥§%§ﬁ‘f@%ty”ﬁbﬂ&ahgﬁﬂyﬁteégb§ monomer

ggerature or 3 hours uring whi ¢ time ~wat

wa% yeasfesrpehénsgstehrgrensykednraasthent Edask between

1@85%9”&&& %@og%ﬁ Yﬁ%éﬂ%&%f ppur snbocLe V%h%@ﬁ .17%
remal nder o . esstemvvasoen

cormendy kacwnyse mhgseaahealeahenrEhet@rtmasdheatédpéndent

o e T un e ok "ot B oha PR AT 508" C Ae BeaRihR vas

e@mdppﬁ@tWeth0a7meghanica1asyitrehargeckédmaenédﬂsdr,

T, aj hed f hours.. Then .40
n iR SPELALY! S8t B AA8L I8 hh PR Sar i raaes O
tinermome bed. atAl@@cmumr11ﬁheeQeﬂppeatthhmasdﬂpiDbaiﬁedp and
hou The reag or. contai ned a clear dark anber
V%%¥§mv¥§%%£%to¥lﬁﬁ?d§ %ﬁ%hﬁﬁP was renoved. After no

nore NVP coul d be
The reactants (monomer and initiator) were weighed

into the flask and heated to 90°C under 100 torr vacuum.

After 30 minutes, the vacuum was broken and K,CO; was added.

The reactor was heated to 120°C under 100 torr vacuum, and
after 1 hour the stannous octanoate was added. The pressure
was decreased to 50 torr and the system became visibly

viscous and slightly yellow after 6 hours. The reactor was
heated to 60°C and the product was transferred to a storage

container.
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VN~ 0 ~1 O p-t Id mcc o 14 H61 61 q Oc-1
_ﬁéﬂﬁi¢029m nSeed 0il polyol produced from amine- containing

initiator

The hydroxymethylated fatty acid methyl ester
mixture derived from soybean o0il (soy monomer) (100 g) was
transferred into a 250-ml three-neck flask equipped with a
magnetic stirrer, condenser/nitrogen purge with moisture

trap, a heating mantle with thermowatch and a thermometer.

Ethylenediamine (9.12 g) was added and heated to 140°C under
N2. Once the temperature was stable, Tin (II) 2-
ethylhexanoate catalyst (0.1133 g) was added and the mixture
was stirred overnight. The nitrogen line was then replaced
with a vacuum line. Vacuum was gradually drawn down to 50
torr. The reaction was monitored periodically to insure the
’vacuum was stable. The polymerization was continued

overnight. The vacuum was removed and the polyol was cooled

and collected. The polyol at 25°C was a solid and the Mp,
Mn, Mw, Mz and PD of the polyol was 955, 1034, 1316, 1598 and
1.27.

Example #30. Seed o0il polyol produced with a different order

of addition of the monomer and initiator

The VOB monomer (the hydroxymethylated fatty acid
methyl ester mixture derived from soybean oil) only was
weighed (8.5 moles) into the flask and the reactor was heated
under 20 torr vacuum to 50°C. Following the degassing the
vacuum was broken and 1.58 g of catalyst (tin II Octonoate)
was added and the system heated to 195°C at 20 torr. The
reaction was closely monitored to make sure that the
homopolymerization was not allowed to go so far as to gel.
After 4 hours, the solution was noticeably viscous even at
195°C, the reactor was shutdown, sampled, and left under
nitrogen overnight. CEI-625 initiator was weighed (1.38
moles) into the flask and the reactor heated to 195°C under

20 torr vacuum. The solution was noticeably turbid even
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27-28. Seed oil polyols produced with Sn(ll)/K2CO3
weowangdsysts I n the foll owi ng exanpl es the catBCHESR04/012427
are identified according to the follow ng
aﬁé@théﬁténg SAflteyr edous 2t Annwesavcflandat ethangystem had
0 S rbonate, d neth | at ed f t
?He E@%tequgﬁonewas m§H¥ g §PeV &GOt o é‘Eé& about
gt hbagsneﬁée@eae@@kl easf Laskcbetweenood 099q b | ﬁn&réﬁg%f
in ca8a0|t t he choice of which is comonly known
I%—”@élfl%sé Ri pREd5i- ¢ oKamgr pfaManps Q4penweunt aﬂdednanlde the
p3IPUNt wak Eb81LEREITRLEL! 3 alaésdstEPSgEeggh‘ea The
equi p a mechanical Stirrer con enser
pﬁpp%géﬁspgnfgéhlﬁe@pﬂmglrrappeermnhTahéenUMtch and a
thernmoneter. A vacuumline equipped with a dry ice
TLHBE BRd. V?EHBE&:E?%E' gﬁs%x%ﬁlétg.éched 15 The
reactants (nononmer and initrator) were weighed into
the flask and heated to 90C under 100 forr vacuum

U aguu s_brioken [apnd K2 was
Eé&l@gdfgﬁg jai nﬁ'ﬁé’ﬁ?eat%% RIS dndfr 156 { oFf
vacyum34and [aracer3[l 2hown [ 6@ $LEN|@ISI QABan(HLEL WASLE
added. The prhessurel 20 was decfeasdd tol50 torr and
the system becane visibly viscous and slightly yell ow
after 6 hours. The reactor was heated to 60C and the
product was transferred to a storage container. -34
ExnpDed/ DD6832 PCELNSAS04601848ducoion - bf HooDPukathanes from

«d& i1 polyols:

All foam samples are prepared in a consistent

manner according to the following general procedure.

Chemical components which are used for the
preparation of flexible and rigid polyurethane foams include

but are not limited to:

Diethanolamine (DEOA) is a molded foam crosslinker 'which is

available from The Dow Chemical Co.

Dabco 33LV is a 33 percent crystalline diethylenetriamine in
67 percent dipropylene glycol. It is a molded foam catalyst

which is available from Air Products and Chemicals, Inc.

Dabco DC 5164 is a molded foam silicone surfactant which is

available from Air Products and Chemicals, Inc.

Tegostab-b8708 a molded foam silicone surfactant which is

available from Degussa Goldschmidt Chemicals Corp.

Niax A-400 is a molded foam amine catalyst consisting of 40
percent tertiary amine/carboxylic salt (trade secret), 40

percent water, 20 percent bis (2-dimethylaminoethy)ether, and
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- aH~1010Q
4hbgkcgn% hydrgxyl compound (trade secret). Available from

Crompton OSi Specialties Co.

Niax A-300 is a molded foam amine catalyst consisting of 40
percent tertiary amine/carboxylic salt (tradesecret), 20
percent triethylenediamine, and 40 percent water, available

from Crompton 0Si Specialties Co.

Polycat 58 is a proprietary composition amine catalyst used

in molded foams, available from Air Products and Chemicals.

Polycat 5 is pentamethyl diethylene triamine. A rigid foam
catalyst which is available from Air Products and Chemicals,

Inc.

Polycat 8 is N,N-dimethyl cyclohexylamine. A rigid foam
catalyst which is available from Air Products and Chemicals,

Inc.

DC-5160, a flexible slabstock foam silicone surfactant is

available from Air Products & Chemicals, Inc.

L-626 is a low-resiliency viscoelastic flexible slabstock

foam surfactant available from Crompton Corp.

D-8264, is an optimized amine catalyst blend for slabstock

foam available from Air Products & Chemicals, Inc.

Water used for these formulations is distilled, deionized

water.

T-95, which is stannous octanoate catalyst, 33 percent by
weight in dioctylphthalate is available from Air Products and

Chemicals, Inc.

Voranol 3137A, which is a 2.7 average functional, 13 wt.
percent ethylene oxide, heterofed 3100 MW polyol which is

available from The Dow Chemical Company.

Voranol 3943A, which is an 1807 equivalent weight copolymer
polyol based on Voranol 3136 (A 3100 MW 13 percent EOQ hetero
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The hydroxynmethyl ated fatty acid nmethyl ester
Voranol 3512: A 2.7 functional, 3500 MW 13 percent wt.
percent ethylene oxide, heterofed polyol, is available from

The Dow Chemical Company.

Voranol 3010, which is a 2.8 functional, 3000 MW 8 percent
ethylene oxide heterofed polyol, is available from The Dow

Chemical Company.

Voranol 3022J, which is a 2.6 functional, 3000 MW all
propylene oxide polyol, is available from The Dow Chemical

Company .

Specflex NC-632 is a 4.7 functional, propylene oxide block
plus 15 percent ethylene oxide capped 1750 EW polyol used in
flexible molded foam. Available from The Dow Chemical Co.

Specflex NC-700 is a 40 percent solids (styrene-
acrylonitrile) copolymer polyol based on Voranol 4735 ( a 3.0
functional, propylene block plus 17 percent ethylene oxide
capped polyol with a 1580 equivalent weight) used in flexible
molded foams. Nominal equivalent weight is 2600. Available
from The Dow Chemical Co.

Voranol 3136: A 2.7 average functionality, 13 wt. percent
ethylene oxide heterofed 3100 MW polyol used to make

slabstock foam. Available from The Dow Chemical Co.

Voranol CP 1421: A 2.94 average functionality, 80 percent
ethylene oxide heterofed 5000 MW polyol used in flexible slab

and molded foams which is available from The Dow Chemical Co.

DABCO T-9 is stabilized stannous octanoate, a catalyst used
in flexible slabstock foams, available from Air Products and

Chemicals, Inc.
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5 m xture derived from soybean oil (soy nononer) (100
g) was transferred into a 250-nl three-neck fl ask
weowippss2z wi th a nagnetic stirrer, condenser/PCT/DSPe£012427

it s e LI

egmimaieﬁddwélghd beaged tUsédoghUﬁﬂkﬁn Nexinee rbfs, it
- et hyl hexanoat e

Ti.n II)
l%a? 3?g§8 %% éﬁemBQWaﬁﬁé lﬁﬁé fRe nmixture was
stlrred overnight. The nitrogen line was then repl aced

PAPIh22 Vacaum. i penc¥aedsm pesyaeaduapby drawn down to
The reactlog\la was. noni tored peri odi cal
e b

(‘F%Ewge?ﬁ‘éliéogxéﬂaﬁﬁ ERaprecathEa éni}rﬁ!!ﬁilgbftll @ﬁ *134.

Used tonhakied royeantdhhs dhe a@&yy%m@sf%ﬂ%ﬁg B84
the €%£yol was cooled and collected. The pol yol at
@solid and the Mp, WMh, My, Mz and PD of the
pol yol was 955, 1034, 1316, 1598 and 1.27. 20 Exanple
FicéhaSeed-950 DOl ¥ ohipredsced Mﬁi@g@ngté&eéfﬁicgégéfs and

of addltlon of the nononer and initiator

AR RRARDALRS oxyYeeRydat 2dflame yracandanet byl flexible

teehel Mwdilgorerived Erom S@éﬂ@@@%ﬂéxgi Dl ¥o vas
wei ghed (8.5 noles) into the flask an e reactor was

eated 25 under 20 torr vacuumto 50C. Follow ng the
5% iy Tkl CRRR LRIk WRatanbkesedntn 1rEBLlg Beams.

AR PAYES £bm éﬂ'or@E&c‘I‘fo’éf)T% et dfled @pd the system

heated to 195C at 20 torr reaction was closely
nnnltored to make sure that the honopol ynerization

HGids Frotang | thd 19 3dnedr adl et rgercagomiekewing agent
udHUriSh #e SO RPN VIRes T GEaBl ¥ VA@(%;% V(f}ﬂ?ﬁfcals, Inc.
and Teft

195C t he reactor was shutdown, sanple
er |trogen overnight. CElI-625 initiator was
118 Spient iThes rle |vald amdranched aaky

1f&ﬁfkﬂd w u
d noticeagﬁ§i3%$%?QQ§3%§%95%96%§2 04JE%¥ ffaﬁﬁélﬁfdﬂ1ﬂ$¥iex

PCT/ US2004/ 012427 after heating. After about 2 hours
Baylifgsd isheé S RaRIRRE mirdarel ehd enosisian ingl amslar

sidy 1195 Tad t5mousi1 Aldwli 13 from Bayer.

VORANATE M 220 is a polymeric MDI functionality 2.7 available

from The Dow Chemical Company.

ISONATE M 143 is a carbodiimide modified pure MDI available
from The Dow Chemical Company.

General Procedure for the Production of Polyurethanes from
Vegetable 0Oil-Based (VOB) Polyols

All of the polyol components of a given formulation
except the tin catalyst (stannous octanoate in
dioctylphthalate, T-95), were individually metered and
weighed into a one quart capacity metal cup. The contents

were premixed for 15 seconds at 1800 rpm using a pin type
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8 hours the reactor was cooled to 100C and 9.1 grans
of Irganox 1076 and 5.1 grans of Vanox 945 were added

w@nw40dsss pol yol vvas collected into a gl ass SPOI/H§E04/012427
on appear in

mgg t ai ner.. %he ertle of this
%r"é Ysﬁr o%‘éﬁﬁe@?% NPPIEIe30 Wagafslen added
tmlshesBtﬁrﬂ@ﬁdbbmpHﬁ@mﬁéyanE%ﬁM@devaaM?a%@atﬁo&%ﬁ 15
g Sﬁg% %)fggrcent 30,3440 0.00323 573 660 4725
S§E8§ #5860 618X PB4 foSERAfpLoetricy anwrlﬁo@i ol uene
DmiedughnaﬁeOﬂv@QbMH&ét@a@©$ f%@%‘tﬁ%ﬁda@dbdpry%%% Sup and
les are _prepared in a consistent mann

Va986985ﬁ] ﬁefPSIﬁoﬁ?ﬁ@nééné¢a24ﬁﬁo@@@ureThESCUP Contents

wéhentaah ﬁ@ﬂf@@&e&h%o"\’a' @Bﬂ&&r €5u$ed ol OfobRGH 1ox lined with a
ble and rigid pol yuretﬁane fo

aration of fl exi
pgizgﬁagleaat bage néhel bhrwedtt imp andaavyamither( BE@&)ant
rééc@18ﬁ|533r£@€€k§59§§§'@5§ 9%%69dba %%%'Eggheb Myere

The Dow Cheni cal LV is a ercent
atiQeedl FPnEudrePHFEAGhE unTlAE anveailbateénlfume hood. They

wgf@rgﬁéheﬁﬁaQE&CQh ﬁBlééfasgBkggg 588§58§h§£¥8glgor

whi ch i s avail abl e rom cts a
rhyigicabapeerertp184sessmendl dedngoAdTHi tesonmethod

asq &/st apt ﬁh L§s available fromA r Products and
é%1ca th §?egostab-b8708 a nol ded foam

silicone surfactant which is available from Degussa
Gbldschn1W@e(ﬁehﬂ@a¢@t€@rpothﬁaxsﬁahﬁﬁock foam| detla were

Er) cerveati GORP Soh P dtud naBEISER! (REIIRELY or

~ani ne/ car ic sa SECrF e
U&%ﬁEﬁeatmr¥mgC@nteQRBerathm@tmykﬁmgnbéa@yaﬁdhﬁigha@ﬂessure

' s 004/ 8 uS200 2427 _ 4
lrhﬁ%ﬁ oxy% C@%n%gﬁn%%i ?%a-écie §e%9ét5 A@%}Y%ﬁfgcﬁ%rﬁmlyd and
ls@ct’aramaxfe ASbmSpest @t dd 650D . mdN e hd@0at Safol®h 38t . The

foagLan1ne cat al yst conS|st|n&Eof 40 percent tertlary
| VERx 3 S k9 (i adesEfr@tyoly®ls used in Examples

34-36 and Examples 49-51 were blended with Voranol 3137A
either in the polyol tank or in the mixing head.).

According to the general procedure, the foams were
brepared according to the following formulations, with the

results of mechanical testing included in the tables:
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5 percent triethylenediamne, and 40 percent water,

avail able from Cronpton OSi Specialties Co. Pol ycat
WG0MBIRSPr opri etary conposition am ne cat al ysPCUBESH04/012427
e fromAir Products and

Tl AP Bl B

pefPENEPAYE BFepPAyPEnérom

hydrenimethplr syedrboampdlyeatal yst which is available

fromAir

Pr oducts and Chem cal s,

Inc. Polycat 8 is
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CdmiYSonens DC __oo%d f c;?zg: sw'—agber&ock foam silicone
v.gw%?ac ant—13 ’cgai Habte—fromA+—Products &
PIORITER@hple # BITC- op 046 153 &(Hovireqi | i ency viscoel astic
fl exi bl e sl apstock [foam syrf gtart avai | abl e from
D Seand ToT ST RS ek | 2ot bl e from AT
- . 2§15 OgnT gty
DOBneglucts” & Chemgal g, tyc—Water—ysed for these
T-g5pmiIT at T ONS| T So@i stT g depgrized water. T-95,
ingéfd! Ch TS ST annofy ogtaygt bﬁtotﬂ yst, 33 percent by
TDWeT ght 1 di pCigpgott ildég:é e Ssgavad lable from Air
Product s _and] 25 chgmicars;—+nat—Yyor anol 3137A, which
Praperites2- / avel age functionali—13 percent ethyl ene
Bbq,%?xcb , neterpofegg3i9o—ig hich is available
Air Elogdn 1The Dow Cuq_:yi Cat AP ﬁy'&;s‘v"‘ anol 3943A, which is
NS0/ equival i ropeiyrer 30 pol yol based
g:,l?g}iéor anu:4 olSﬁg?;‘\ G, :l‘v".v" 1%%& cent EOphe%/ero - 38
0 82 FUSZa04-b4 + cl ear polyol) and 43
2255:‘;:"}*’%&?"3?; el —oaiy m?‘gfi! Soli s, Ts)
Gu,@é{péct&m € ||um2., ge—povgtne 8al g mpany. Voranol
Restiehdy 7 2. 7 |t tigd Hofed ;35"0%6‘!; percent wt.
Tedéﬁa Tent—eth .cqszsx dqzﬁhe eroted polyol, is available
Tl l'\n.v..' ICT} € la n,‘:l . H
Tear T O /_Ool:lz. ;J;an; P — ; rl/g;fmol 3010, which
Elongatiéh 1047 Y90 74



et hyl ene oxi de heterofed polyol, is available from The
Dow Chem cal Conpany. Voranol 3022J, which is a 2.6
W(bmcmi)@mal 3000 MW all 1o propyl ene oxi de poPgDUS2004012427
g |l e fro The_Dow Cheni cal . _Conpany. , Specfl ex
i sSEXaRPFeF AL P Bnal FLBFdPYPefdabriaskhfear produced
fﬁd)IﬁSh\__larﬁﬁyﬁ@ﬁh?/ﬁt Bybgpgraxpdey6appes a7é§n'é¥\he8h¥°koam
used in flexible nolded foam Avail able from The
MEF_HRRAl Co. 15 Specflex NC-700 is a 40 percent solids
(styrene- acrylonitrile) copol yner polyol based on
Voranol 4735 ( a 3.0 functional, propylene block plus
17 percent ethyl ene oxide capped polyol with a 1580
egui-valent weight) used in flexible nolded foans.

Nom nal equival ent wei ght is 2600. Available 20 from
Tha hr\\l\l @... I#a! CO \_/rr h(a4 2] : A35 7 _alker a§ﬁ3

funr\f 1 nnal i o\ 13w nercent et hy' ene_oxlide

E%Pm%ﬁ%d 3100 -MAL pnl \J/r\l used t make sl AMm
V i Dowi Che®Pcal lco 6%0r a | :
fzn‘?? alxplsoh ramRlgsct 1%nmal i 29, 80 per é&nt 25 et¥yl enp
VVéfé L dad £ Ao whial o h ‘:ECZIISE | I E\eg . n:nl \'F\lr::ablﬁ\gals-l_ab
D A826d e oABco T 6 018 opil i o 2 oo 012
1 Al AT, L=/ g\ = ) g T L T U 1= a’ nﬂll
DQA:;‘ i.“int e—a—eatalyst usedmi atl exibfe sllahstl®k |
DARCRY ovaitable f+ompr PPodudts o eni A s
Varaete T-80 \\n 2004/ 006882 pE?8Is2d0a) 389427 | VORBKATE

e TD(toluene diigocyanate) lwith an

<val u..‘ weli ght of 8 Used in maki ng fliexihle
DensilydK0/MY) i ¢ available fridm Thd Dow!éhenilcal 264 PAPI
CEDAQ percenb (P2) ot i onal pol $ferid MDI4-§ 4.5
IF S diisocyanate wilP®2 an pmﬂw ent 7 f
SAGRactor . od i 0 maki ngr|gi d®¥oand and-@vaillabl &% ron]
Hypiesindnercalari cal Co  FirefBst erd- 55049 s a |oi xtad e of
ResliencecsiceM) aryl esterk and0 ardnnt i %6 phodhat 36 Usled
Guide Fagtoranp rotardant ih f1A4ibl 7.9 8.2
Airflow (cfm) 3.1 2.4 2.1
Tensile (kPa) 89 80 78
Elongation (percent) 142 128 102
Tear (N/m) 426 337 309

These Examples were produced on a continuous slabstock foam

production machine at a TDI index of 110.
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10 foans. Available from G eat Lakes Chenical Co.
L6900 is a silicone surfactant used in rigid foans.
wWe\r@ilogdsBE f r om Crorrpton Csi
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H)édr chI ofI%tLi

Speci alties Co. HEEIUS2004/012427
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C?mP?)?ﬁx'ﬁ c M) funct ty 217 availlable |20 from The
SpsstiexeRPZal Conpany. | SRAIE| MOI03 (i 080 car BOED | fri 76.00
SpestiixfNG@dopur e MDI PR@00 | ravolfe 2blow eongal  20.00
6#MH%@ r H
#C1I§canywrg}?gyr?§%2§£ﬂpcl){n sg%?da)\olég%—lé- Egggd \/&? 10.00
Vool T O T1 Ty O I
T AN Gl A NG S+ TS A I
Nipr #3909 dual |y net ére 0%8i ph@d5i nt -2 ope %fPary 025
Nigapd80ty netal cup. COrbent 8.160 | wex.® pr ero.poed| f ar.10
T’g5st§@58m}93 at T80 S0/ A OB 1YRPe0 - O oW | 0.80
G LA AN e il 2 M 80 M MY OB BT
| D@F?ppg’d%onponem P28 f o9-24n| adB% i Jn&r2015 0.20
DE@EBHBE at 1800 t 0i00hj oheQ r i ¢ 1208ouht 1o 1.00
w,thFmene Dii socyanaf OBa0al €3, -}gs)) 3,705 tl@?@ apdefy,
TOTAPRFTETP A S 0SB 0 D0k 3R Lty o] 10665
WAEEH CORTENY GF Bi®Acd #F2 h| a 3-6501 e Bif)| che 3-64
Ol @F THIEP QY OWHEND 56:01y| GDI24r | d6358 nCt 56.60calct bave
INDBRr acteri stics jner ornded. {6 'oa;!ajpbuns 067 € 100
FO?‘:‘I' Cr%éh\lg\, E;lr'l\l ‘e“:.)v  hon pl . [o v,||.L| 1 ;:u uf}lr :lr;z .
DeOiNEYS ed for  phydical |pPober t#-BisbeddRent d3bng ASHR
CRQ:50 pagenhod  des B.8574585 5.6 5.0 4.7
Tensile Strength 106 114 125 109 102
Elongation 104 101 106 105 100
Tear Strength 281 271 284 255 266
Resilience 58 57 55 57 61
Air Flow 1.61 2.49 1.68 2.28 2.62
Compression Set 50 6.5 6.4 8.1 6.0 6.2
percent
Compression Set 90 11.3 11.3 13.5 8.7 9.7
percent
Wet Compression set 70 213 20.7 243 17.0 22.1
percent
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Where indicated, other slabstock foam data were
generated on conventi onal continuous nachi nes
W@ Bokyossh or 15 ' UBT) featuri ng a reci procatPemUS2004/012427

T ngrhe ness ect on of all streans
g]gggpglt hggcgg'@gag g“lal‘he 5ol %‘r& gggygﬁg@@ced from seed
oiénpelavir es welds p&urn:’emtnaehdatSOap@m@n%3@w/meblend with

E{Qb&ﬂklgﬂggzggﬁgn§0é§§$ gs (The polyols used in

49-51 were bl ended wth
Voranol 3137A 20 either in the polyol tank or in the

Fkammeg#head. ). [Accordiphg to the peneral progedure, the
cans-were prepar4d accordBng tp the4d ol | on ng
t | thel results bf nmechanical testing
Vr¥lBltHed in the t A5l esf - 450WD 2D04/ 0686882
B@W%@@m@m&@m 35Tab‘|\e VBP| . Exanpl es 31-B3. Box
from hydroxynet hiyl stearate|polyols
YQ1 i exagp f”§> 33 Coponents M 31373 80 65 50
Potyol—of—Exampte—+#—6-20-35-50 Mater 4.5 4 5 4.5
8264032 02012 %6&111 T-95 s 0.4
et 4 | dexl118911d 1104510l 57. 848 2 58 5 Pro
?10:15% Bl-ow—oF 9;:1 95 194 ﬂj r Fliowd 3 4.38B.3 Com
826 o o s 414 OBndi 1y 01214 1 54 9181 26 percent
3 39 841 3 13 QZ = mjaro' t UUED 70-%_76 82.1
X e Factor—2f 6195 4 23 O 110
584 58.9 57.7
Blowoff 126 105 95
Airflow (cfm) 4.3 2.5 2.6
Density (pcf) 1.48 1.41 1.4
Tear (pli) 1.4 1 1.3
Mean(psi) 12.2 13.3 12.8
percent Elongation 69.5 67.8 83.7
CS_90orig 4.2 4,9 4.3
IFD_Slab:
25 percent lbs. 39.2 47.2 44.9
65 percent Ibs. 76.3 92.2 84.3
Resilency 30 33 33
GuideFactor 26.5 33.5 32.1
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Resiliency 38 37 36 Tensile 12.7 12.5 12.1 Tear 1.
1.7 1.6 élongation 104 00 74 -42 WD 2004/ 096882
wWOEOMANERD4/ 012427 Table | X: Exanpl es 34h3|6 F¢Emsitm)b9012427
k f duygced fro met stearate
TEbAS ke %t%h%%usFPg 15%%%aﬁg Ce frogy s3ed oil

ol yol s on
pgéy%éoﬁﬁoﬁeﬁﬁs pegcandl (w33 7H18DHBW1%H c@%*élnr&%nal EO/PO
Bolyel s of Exanples # 19 20 35 50 and #20 Water 4.
pg .5 D- 8264 0.12 0.12 0.12 DC - 51601.01.0

10 DABCOTY 0.2 0.2 0.2 Voranate T-80 57.8 58.1

am Properties Density (kg/nB) 21.1 21.2 21.4
ggt?;;?ﬁnmn p(kP@ 3.94.3 4.5 |FD 40 percent 156.2
168 4 175 9 BAG Factor |2.7 2.8 2.9 Hysterisis

nt) 45 49 5385 Resifli ence (percent) 40 36 36
Pq '°&E"a|ﬁa'éﬁb‘5r 7.4 765 8.4 Airflow (cfm 3.1 2.4 2.1
wWalkTie Uu-a, 89—88—~8—El ongati on (percent) 142 128
b 44e 3371309 5 These Exanpl es were
B_l8 64 Teat \I\ll Ty '-rpf\iau d tl on
PE3giuced—on—=a con_L:l..ucus sl abst ock foam produc

gpTTe at—a—Hbt :,rdSX af 110. -43
T-95, mils 0.32
index 110
TDI 59.4
Blow-Off (sec) 88
Air Flow Not determined
Com. Set. Not determined
Density Not determined
25 percent IFD Not determined
65 percent IFD Not determined
Guide Factor Not determined
Resiliency Not determined
Tensile Not determined
Tear Not determined
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WD 2004/ 096882 PCT/ US2004/ 012427 Table X: Exanpl es
37-41. Flexible nolded foam produced from
stearate polyols Exarrpl e # 37 3BCBOS2004/012427

Wy ossset hyl

Téﬂal <CiR
70.00 S

gnen
pecf

%%%%03%2%00%

0. 00 50.00 70.00

13513

Seﬁﬁbpﬁédppéwpé|ssoﬂOExgmmbestlafoahéO 080+30. @%mb%nggt
| *
g egngee0 85 ge

cfogieegt

Q 10 0.10 0,10 0.10 0.10 Te

10

CP 1421 1.00 Pol ycat
55 0.25 0.25 N ax A—4OO
ost ab-b8708 0.80 0. 80

Bxaaple). BO 46. 8 Babcqg 3348/ 0{30 0.30 0.30 0.30 0.30
Wco DC 516410 20 _Q.[20 0.20/0.20 0.20 DEOA PURE 1.00
0100 1 00 |WATER 3|70 3.70 3.70 3.70 3.70
Vﬁﬂ@ﬂ& BARTS 106. 35 106.35 10p. 35 107.35 106.65 WATER
gﬁgigg{ OFOTHE BI9®ND(3.8803. 55 3.65 3.61 3.64 OH# OF
YOL BLEND 56. 91 60. 24 63.58 56.60 59.72 | NDEX
waePp 100 IHE IP0 450 ruq@ perties Density Core 32.1
D-82548 33. D.133- P 93120 pﬁ&)l O—percent 4.9 5.5 5.6 5.0
L-ebg/ TgnsSig € [Srrgngtty 108 T34 125 109 102 El ongation
DCHido 101 106 105 100 |ca. Strength 281 271 284 255 266
T-SEHiIE T eNgRgd - ir Flow 1.61 2.49 1.68
Indéx 28 2[00 COMPT{ggST P 50 6.5 6.4 8.1 6.0 6.2
TDPEr CEN GHIPT[ESge g peteed—41.3 11.3 13.5 8.7 9.7
Blow-Off 87 104
Air Flow 0.91 0.63 0.31
Density 1.56 1.52 1.48
25 percent 39.6 37.8 49.6
IFD
65 percent 87.9 93.6 95.5
IFD
Guide 25.4 24.9 33,5
Factor
Resiliency 28 29 32
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percent Wet Conpression set 70 21.3 20.7 24.3 17.0

22.1 percent -44 WD 2004/ 096882 PCT/ US2004/ 012427
wQa ake96€82 Exanpl es 42-44. FI exi bl e foam produE@ﬂUSmomlz427

p t, and 50 ercent (ww)

TRRAG X0, PRI 315 R0 tdom &f fiexible
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95 Airflow (¢fm 4.8 2.5 216 Density (pcf) 1.48 1.41
AExa'kalfr#(Dl ) 494 1 15 Mean(psi) [12.2 13.3 12.8
ongation 6p.5 67.B 83.7 1 90orig 4.2 4.9
AV-3137| FD_SI ab] 280 perceés ITbs. 30.2 47.2 44.9 65
igesifiolyolnf. 6.2 92| 2 &4. 3] Resolencly 30 33 33
PifsExdEBY 25.5 33.5 32.1 | -45 WO 2004/ 096882
# 1 14S2004/.0102427
Water 4.5 4.5 45
D-8264 0.12 0.12 0.12
DC5160 1 1 1
DABCO T-9 0.16 0.14 0.12
Index 110 110 110
Voranate T80 57.4 58.4 58.8
Properties
Air Flow 45 4.1 4.1
Srzgnr?tressmn Set 75 3.5 4.7 7.8
Density (kg/m"3) 22.8 23.4 225
40 percent IFD 166.6 167.5 186.4
Guide Factor 7.3 7.2 8.3
SAG 2.7 2.7 2.9
Resiliency (percent) 42 39 39
Tensile (kPa) 60 61 75
Tear (N/m) 279 266 194
Elongation 88 93 71
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Table Xl I:
seed oil

W@ 00 es8DNal

TB8h ¥okyof
[-626 1

pol yol
EQ' PO pol yol

oCETR e Srtadlenibes

Exanpl e 45: Fl exi bl e foam produced from
as a 65 percent (wWw blend with

Exarrpl e # F 45 V- 31GBUSH04/012427
D--8264 0.12
f§§m Pr@SKCcefy frep jseed oil

pgdyal Bish Cbbolyeer 881Aol Fl ow Not determined Com

Set. Not determined Density Not determ ned 25

percent +FONot—deteym ned 65 percent |FD Not

gdgig:ned | Guigle Fagtor Not determ ned Resiliency

Ngbm@iehénten|ned  Tens|le | Not determ ned Tear Not

velarsl s d - 40 0 20P4/ 096882 PCT/ US2004/ 012427 Tabl e

Yorahol-362GANT €S 3K6-48] Fl exi bl e foans produced from

B&@lof 8kdmpRQT YOI 585 1P0 percent of the pol yol

tthponent, |and at djfferent isocyanate indices
@%ﬁe! e 46147 48 \/-B137A Polyol of 100 100 100

hple # 15 Water 4.5 4.5 4.5

-8264 0.12

DC5160 1

T-95, mils 0.32

Index 110

TDI 57.5

Blow-Off (sec) 93

Air Flow 4

Com. Set. 1.9

Density 1.48

25 percent IFD 37.61

65 percent IFD 02.3

Guide Factor 25.4

Resiliency 31
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D-8264 0.12 0.12 0.12 L-626 3 3 3 DC5160 T-95, mls
0.38 0.28 0.38 |Index 100 110 120 TD 57.4 63.1 68.8
w@bawoiss2 87 104 Air Flow 0.91 0.63 0.31 DenBCT/YSDOEG12427

Lcent-,39..6 3 ercent
5028 Byt oEReRBIER N Re ) Fd5i By y0g defh e Produced
frewi Eeedcpi28p29y82 whthO codo1Ve200840926882
PCT/ U82004/ 012427 Tabl e XIV: _ Exarrpl es 49-51:

aft l anl
\-a ™T=C7

cam from

W ITF [ LI X m l u u u A L T St

veget a;ﬁJ ggP* based pgl xc |40%2 A S pfrqg;gt
m’ N Combined Pdlvall of 20[35 50 JExanpl ek # 21
Srastiex¥0632t er 4.5 4.[5 4]5 7000826400012 050I6) O] 120.00
SpachekNT-1000 1 DABCO |- 9 . B6.00- 12 J3:062 | T 35080X L1150 dot0
Cambined Polyols from 10.00 20.00 30.00 40.00
Examples #21 and #22
Voranol CP 1421
Polycat 58
Niax A-300 0.25 0.25 0.25 0.25
Niax A-400 0.10 0.10 0.10 0.10
Tegostab-b8708 0.80 0.80 0:80 0.80
Dabco 33LV 0.30 0.30 0.30 0.30
Dabco DC 5164 0.20 0.20 0.20 0.20
DEQA PURE 1.00 1.00 1.00 1.00
WATER 3.70 3.70 3.70 3.70
TOTAL PARTS 106.35 106.35 106.35 106.35
WATER CONTENT OF THE BLEND 3.65 3.65 3.65 3.65
OH# OF THE POLYOL BLEND 57.71 61.84 65.98 70.12
INDEX 100 100 100 100
Density Core 35.4 36.8 35.5 33.8
CFD 50 percent 5.6 6.6 6.2 6.4
Tensile Strength 107 134 109 107
Elongation 103 107 93 84
Tear Strength 223 220 237 198
Resilience 53.5 52 48.5 43.5
Air Flow 1.0 1.7 1.5 13
Hardness Loss after Fatigue 32 34 37 40
Compression Set 50 percent 7 8 10 12
Compression Set 90 percent 9 10 14 17
Wet Compression set | 70 percent 17 20 22 24
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Voranate T80 57.4 58.4 58.8 Pro erties Air Flow 4.5
4.1 4.1 Conpression Set 75 3.5 4.7 7.8 percent
w®eevgiessy kg/ m\ 3) 22.8 23.4 22.5 40 percent PEDUIHG4/G12427

P . SAG2.7 2.7 2.9
Egcgﬁp e1§§- 4 1@59 %Gi F%Ct [ 7' 7 -% ﬁm dd ®plywl using

highr wokiem 12721266 1% fBrangation 88 93 71 -48 WO
2004/ 096882 PCT/ US2004/ 012427 TéBIF XV: Exanplfh52
[ foa c m seed oi Wi
TebES Brart D OBANBINCRY, CoAPeseREs s hetact eridtics.
\Vor anog| - 3136 15 Vor anol - 3943A 35 PoI yol of Exanple

Exgmple | Water D-8264 0.12 DC5160 1 T-95, nils 0.32
lndex 1110 HA 57|15 Blow Of (sec) 93 Air Flow 4
Com-Set 1 9 Depsity 1.48 25 percent |FD 37.61
V-3137A 50
Polyol of
Example #16 50
Water 6
D-8264 0.1
DC5160 1
T-95, mils 0.35
Index 110
TDI 75.1
Blow-Off 107
Air Flow 4.3
Density 1.15
25 percent 33.5
IFD
65 percent 78.8
IFD
Guide 29.1
Factor
Resiliency 34

Examples 58-62. Rigid Foams prepared from seed oil polyols

General Procedure for the production of rigid foams:

Foam components were measured to an appropriate
total blended mass which was appropriate for the size of the
container into which the foam will be formed, according to
the ratios in the Table XVIIT for Examples 58-62. The
isocyanate component was weighed into a mixing cup
separately. All components except for the isocyanate were
combined in a mixing cup and stirred at 1000 rpm for 6
seconds. The isocyanate was then added to the blend of all
other components in the polyol, and this new mixture was
blended at 1000 xpm for 6 seconds. The foam mixture was then

-51-



10

15

20

65 percent IFD 92.3 @uide Factor 25.4 Resiliency 31
-49 WD 2004/ 096882 PCT/ US2004/ 012427 Tabl e XVI

wex@phass2 53- 56: Fl exi bl e m)l ded foans producerCT/U81903/012427

i | .pol I Exanpl e # 53 54
sagehzeustol 0 Sopeling o Yol Bl RIS
The. GOllﬁp?&@bl mam@cmg@gggzg@g%og‘%ﬁggﬁféwo%@l time which

f 10
L RENEE L 95 Sk 50 Lobousuieonessst 1Psrpsed datm dhe foam
dAa@@OsﬂrZﬁg@ 2hed. 2mdvaE (MB¥x Autdace. éQx@n{ar@.n%‘ %Qt

b-b870 80 0:80 0,80 Dabco
8r§696£§8%%%%0fﬁa@o%n%&E&Brbc §§§4t9050fgegot@mgow@12@ is

dOEDABURE #hea i;h%of&;a@tosihr@gceV\i\gEBo3l$9_g% 1/ Q231 or does
3. 70 TCWAL PARTS, 106. 35 106. 35 106. 35 106. 35 ER
NNTERTT BF CPHECBEEND 388185683t hsse. BEamplgsORrEHBhovm in
TEOLYQvBEEND 57. 71 61.84 65.98 70.12 | NDEX 100 100
100 100 Density Core 35.4 36. ? 32 5 33. ﬁ 185D122 109
erce .6 6.6 6.2 6.4 Tensile Strengt
T%%ge %#%ﬁﬁét?ﬁﬁu£§§ 967E53MBAes TR&r63t r engt h 223 220
237 198 Resilience 53.5 52 48.5 43.5 Air Flow 1.0

1. /Exhniplel# 3 58 59 60 61 62
Components
Voranol 360 50 , 75 50 25 0
Polyol of Example # 25 50
Polyol of Example # 27 25 50 75 100
Polycat 5 1 1 1 1 1
Polycat 8 2 2 2 2 2
Polycat 46 1 1 1 1 1
L-6900 215 215 2.15 2.15 2.15
Water ; 2.58 2.58 2.58 2.58 2.58
HCFC-141b 20 20 20 20 20
PAPI 27 137 137 137 137 137
Properties
Gel Time (sec) 29 35 41 40 30
Tack Free (sec) 40 63 66 65 45
Crown Density (Ibs/cft) 1.59 1.41 1.38 1.499 1.446

Examples 63 and 64: Elastomers and coatings prepared from

vegetable oil-based polyol

Polyols of the examples were blended together by
adding molecular sieves (Baylith L) and mixing by hand for 5
minutes. The blend is then degassed in a vacuum oven until

no bubbles were retained.

Method for production of an elastomer plate or a coating

The polyol of the example and the isocyanate were
mixed at room temperature for a minimum of 1 minute to

achieve complete homogeneity. The resulting mixture was cast
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Har dness Loss after Fatigue 32 34 37 40 Conpression
Set 50 percent 7 8 10 12 Conpression Set 90 percent 9

wa 001496882 Wet Conpression set 70 percent 17 2BCRRSDA4/012427
npl e 57:

4/ Q96882 USZOO 012427 Exa
S IR R B BT
ohi gb.sWabaltoI evéllain sﬁlﬂﬁa&@r l‘mh:aﬁ:h@np'f@jbb%a)ﬁbh ofI a goatlng.

e 57 opents aracteristics. Exa

cEs 2B 8235 A RER RENSE T, ahprerpsBhss cvgeeaLBion gave a
gto8264a8tdmebCalélolt Bubblell.| 210e3Baknde)y 1QheTtht1ng

75.1 BlowOf 107 Ar Flow 4.3 Density 1. i
wasr eeredadnsan| ppegsfper ehourgag 7hED. Gui de 29 1

Factor Resiliency 34 5 Exanples 58-62. Rigid Foans

prepared ] ne rocedu

t he produ@%?g%égﬁgF?%%dgg%%ﬁgéthggﬁ1%%ﬁﬁgﬁeW?§ &EP& at room
tempeuatdreofan dpgavprbaferet beatibfendedairaesnubichly was

was a rja for the size of the
post cggegpal: I7g°C 10 hours before testing.

Table XIX: Examples 62 and 63 Components and Results.

Example # 62 63
Components
Castor oil
Dypol 6862
Polyol of Example #18 100 100
Baylith L 5 5
VORANATE M 220 42.5
ISONATE M 143 45,5
Properties
Tensile strength MPa 4.7 4.0
Elongation percent; 56 76
Tear strength N/ecm 56 56
Pot life ( geltimer) min 48 55
Shore A (7days) 70 73
Shore D (7 days) 24 20
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15

container into which the foamw || be forned,

according to 10 the ratios in the Table XVIII for
wEx@aphass2 58- 62. The isocyanate conponent wasPOEU§veHd012427

i %Y Ehik cyp,. separately. Al conponents except

were conbined in a mxing cup and

stirred at 1000 rpmfor 6 seconds. The isocyanate was

then added.to Bheecbkeeathlef cdlll bhsed RelyednpereRisdd of

the polyol, and this new m xture was bl ended at 1000

rpmfor_'6 seconds. The foam m xture was then -51 WD

2004/ 0p&8gR—BET/ US2004/ 012427 poured into the

cont &per 4in WHich the foamwas to be formed. The

foIIo{%ﬁg%aharacteristics we-ef xeasured: gel -tine

(®hich is définedaas wiat)a t ongue dépFessor inserted

into the foam draws strings when renoved (not surface
wBEfkENging but 5 stringing fromfoaminterior), and

tack free-tinme which is defined as when the foam

surface is no | onger tacky, or does not adhere to

t ouch. 1Re8uresidret fésa PRawplespalwanhoanornamIabkécohol
ixXMidedable XVITI: Results of Exanples 58-62 Exanple #

58 59 60 61 62 Conponents Voranol 360 50 75 50 25 0

Pol yol of Exanple # 25 50 Pol yol of Exanple # 27 25 50

75 1¥0angoX{ caaysbe the game fpl giéfeBet2aRd2i8 O, N or NH;

F%%y ts 1 - 6900 2, 15_2. 15 2.15 2. 15
Pl ot Bedengtaongt HagTs 9ot S e TaSe50F 5076 88 S
wixgre PARD 27 a3¥s 1870 3¥ 1878137 ifrapeiriesetefrdhn® to 8 and
A (It?%‘;)bg gtﬁé éa]mé" 001.3 Odi E— P&Eﬂ(erf{ eaemg S:Le é: ) sé’f ec6tséd 61? J’:org Stﬁg group
consisting of Al, A2 and A3 where

i
4—C—(CHj,) - CH—CH,—O— |

(CHz) CHj
Al is —a

<|)| CH,0H

—~C—(CH3) yv~CH—(CHj) ,—CH—CH,—0

(CHz) s CH;

A2 is —b
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Crown Density (Ibs/cft) 1.59 1.41 1.38 1.499 1.446 10
Exanpl es 63 and 64: El astoners and coati ngs prepared

WO e@nneseyet abl e oi | - based pol yol Polyols of tPer/US2004/012427
exanpl es were bl ended together by adding nol ecul ar
sieves|(Baylith L) and mixing by hand for 5 Ij
m nutes.o The bl esd,dp then degassed in a vacuym oven
until |nb bubbl es]were retained. Method for production
of an~etlastéier vptitel Bfz) a—Bat (01, ) Therprigo{of the
exanpl ¢ and the isocyanate re mxedfat room
tenmperature for a m ni num ofCHROR nut e(QH)2QmAchi eve
conpl efe honogeneity. The resulting m xture Mﬁf cast

A3 525 WD2004/ 096882 PCT/ US2004/ 012427 into a mokd of
2mm t hi ckness for preparation of an el astoner, or
cast onto a flat surface for the preparation of a

WREet ity M Glirifg f @ thianflagerre 2imyegerat andphetscgreater

ticonds | | RNy B8y € tﬁ&ﬁ%f" Qfefo“%éPguénguRp%ejzﬁ FBPm 11 to

terpatively, the casting 5 was cured i'n an ov

1o HburS AT eaeer THaam edul ¥ i by Porytert tiame sanpiealaso zero,
kiept r &y r before testin

® ol?pa %?%ﬁf{%\/%%@%s pogté(gu%gerdgz%ﬁd/é@tﬁ hJo%réroIﬁ 10 to

1&yefapris t5en Q. ETabh e IXI D6 Exemy) eso 625 a1 63 is from 0 to

o e #,62, 63, Conponent s
et g By parodus mbi S0l o1 Ehrol© IAFRogGReule of
thgayreaatrabls 1 NVGRANATEMIRI0 i d SQNATEdd 48d5. 5
(aF-ffeBrlif:tgm d;§+gq+%nsi'é SdEngtdy VRa 71 040 Oin Etll'?en g\?etc_:lrgt‘r]able oil
b;;ed polyol.

2. The vegetable o0il based polyol of Claim 1
wherein at least a portion of A is A3.

3. The vegetable o0il based polyol of Claim 2
wherein the amount of A3 present in the vegetable o0il based
polyol is at least about 0.01 percent to 25 percent by weight
of the vegetable oil based polyol.

4, The vegetable o0il based polyol of Claim 1
wherein the initiator is of a polyol, polyamine or
aminoalcohol that has a primary hydroxyl or primary amine and

a secondary hydroxyl or secondary amine group.

5. The vegetable oil based polyol of Claim 4

wherein the initiator has a secondary hydroxyl group.

6. The vegetable oil based polyol of Claim 4
wherein at least a portion of the vegetable oil based polyol

has a structure
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. . in 48
Tear strength Ncm56 56 Pot life (geltinmer) mn
55 Shore A (7days) 70 73 Shore D (7 days) 24 20 10

WO 2840882004/ 096882 PCT/ US2004/ 012427 WWHAT | SPCI/BSEIN12427

I'S: 1. A vegetable oil based polyol conprised of R
LX-A-1p '-] REX-A- (I) ¢ ;xd_AJ_lﬁ_']t_ where 5 Ris a
resi due of a polyol, pol ne_or—ah noal coho

initiator; X and X nay bg&'ketisane or different and
is 0, Nor NHL p is an infeger <ﬂro_m1 to 5 qis an
integer fromlto5 whereinp +qgis from3to 8, t

wheranatnileget bhenmx3-t0g8oapdis0aApitisbe hgaraﬁgﬁ -
i%ferent.and is selected fromthe group™ consisting o
PHIAFY 2B1BRGARE Ghelgagt Qﬁe-¥‘€FE)1ﬁ1EPPGEEdOat;a(pos1tlon
R (0 (| D et As T o e BaY BT S oBa BRebs amine of
t%?%%%%ﬁ?ﬁi%ﬂ OCH2ZOH d-( CH2) v CH(CH2) r-CH
(CH2) r CHCH20
7. The vegetable o0il based polyol of Claim 6

wherein at least a portion of the vegetable oil based polyol

has a structure:

R/E{ —A—H] D
=)

where all of the X'-H groups are a primary hydroxyl or
primary amine and all of the X-A-H groups are located at a
position corresponding to a secondary hydroxyl or secondary

amine of initiator.

8. The vegetable oil based polyol of Claim 7
wherein the initiator is selected from the group consisting
of trimethylolpropane; pentaerythritol; sorbitol; sucrose;
glycerol; bis-3-aminopropyl methylamine; diethylene triamine;
9(1)—hydroxymethyloctadecanol, 1,2, 6-hexanetriol; any of the
aforementioned where at least one of the alcohol or amine
groups present therein has been reacted with ethylene oxide,

bropylene oxide or mixture thereof; and combination thereof.

9. The vegetable o0il based polyol of Claim 1
wherein the initiator is glycerol, pentaerythritol, sucrose,
sorbitol, an ethoxylated glycerol, propyxylated glycerol,
ethoxylated pentaerthritol, propyxylated glycerol or mixture
thereof.

10. The vegetable 0il based polyol of Claim 1

wherein the initiator is glycerol or glycerol where at least
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&0H (CH2) s CH3 A3is ¢c wherem n, v, r, s, a, b
and ¢ are integers and mis greater than 3, n greater
wo ban/ogissequal to zero and mtn is from 1l to HO/US2008012427
eate h i S great han_or equal to zero, 5
Ogéigkgpggtggcgﬁgg gFOgQEaP%{G e YEREOI+has beely mmacted
wight ethy8ene bxifleosrOptopgdenk bskifleom 0 to 35 and c
is fromO to 35, solong as that all a's, b's and c¢'s
in any nolecul g, of th etabl e oil. based polyol are
not all z%?o aﬁBe(xgg$§?¥?%+a+ ) PpgedpBaivelt ofaBdatim 10
whepein the iefieiabbe 0kl gl{Bebased polyol. 2. The
veget abl e oil based polyol of Caiml1l wherein at
| east a ppstiop of IS.A3.,3.. The _vegetable oil based
> pol yol off%Iai Eeg€%§$%?nofieb%ﬁ%@n@obyolecgméséﬁedinf
the vegetable oil based 15 polyol is at |east about
0.01 gg&gggg o 25 percent by weight of the vegetable
oi | h&ased po |. 4. The vegetable oil based pol yol of
d ai ;@L_E@erein the initiator=is of—a polyol,
(ol yam ne—og anigﬁ Icgng “ﬁ%§igtprinary hydr oxyl
or primary am ne and 207a’ secondary hydroxyl or
secondary am ne group. 5. The vegetable oil based
wWhHss1§0l of Claim4 wherein the initiator has a
secondary hydroxyl group. 6. The vegetable oil based

pol yoli 0f; Gaiig ' t- | east a .portion of the
. veget abl e oiIJbé%%éﬂgg{ﬁgﬂdﬂggI%é?%?Qﬁq%uﬂﬁu%@¥39?3ﬂ9ho1
1B §34/5096882 PCT/ US2004/ 012427 RX-A-H~ P |'-~ g where

at least one X -H group is a primry hydroxyl or

10 pri !Xﬂﬁﬁda%'n%a g)ea He one Zé?&H is located at a
posi tion corrggpong:l r?g%tsdgnea%ge J fﬁ?r’ﬁy@ln@ﬂs & N or NH;

P d€caRdaryFegeindrom 1 to 5; g is an integer from 1 to 5
wherein p + q is from 2 to 8, t is an integer from 2 to 8 and
A may be the same or different and is selected from the group

congisting of Al, A2 and A3 where

15

f
|
i
Q
i
s
Bl
—0
i
O
s
1
o

Al is - —Ja
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5the initiator. 7. The vegetable oil based pol yol of
Caim6 wherein at |least a portion of the vegetable
wordo4baserl pol yol has a structure: R [ X-A-|~ PCT/KS20bi#/012427
g 10 where all of the X -H groups are a prinary
hydroxyl or primary amne and all of t X- A-H groups
are |o¢aed at a Cpgemtion corresponding|to a
second Qg 2 ?xyl or secondary amine of initiator.
8. The 4Bl & O Ydbd d 1531y 6200 7 15
wher ei the initiator is sellected fromthe group
consi sfing of trlnethyloldﬂ%béﬁéiﬁpenta rythritol;
sorbitol; sucrose; glycerol; bis-3-amn gropyl
Aeifyl amine; diethylene trianine;
9(1) - hydr oxynet hyl oct adecanol , 1,2, 6-hexanetriol; any
of the aforenentioned where at |east one of the
al cohol or am ne 20 groups present therein has been
reacted with ethyl ene oxide, propylene oxide or
m xturefthereof; and conbination thereof. 9. Iﬂe
vegetab oi | bas %!yol of Caim1 wherein the
2

initiat is glyc pentaerythritol sucrose
sorbit C—ancnghpxytaqeq glyegrol H? 2t ed

gl ycerol, 25 ethoxyl ated pen aert% t'ol7, pﬁbpyxylated
gl ycerol or m xture thereof The( %?F %ble Oi
based polyol of Caiml mhereln the initlatds s

'Kﬂdﬁ§ or glycerol where at least -56 WO |
4/ 096882 PCT/ US2004/ 012427 one of the al cohof

groups of the glycerol has been reacted wth ethylene
wl@nedm,orn,pmpyd ene axi de.arkdl.c Hhe vegeiahle Hid n*?@dgreater

th%%%m of & l&&v\herelnthelmtlator is glyce

gegtz?rﬁ 1 Pas&iddolbpo Iz ez e ofis from 11 to
19R EXik Wreater ahand 3! ln ils greater than or equal to zero,
S is greater than or equal to zero and v+r+s is from 10 to
18, a is from 0 to 35, b is from 0 to 35 and ¢ is from 0 to
35, so long as that all a’'s, b’s and c’s are essentially not
all zero, at least a portion of A is A3 and (a+b+c)/ (p+g+t)

is greater than 0 to about 100 in the vegetable 0il based
polyol.

13. The vegetable based o0il of Claim 12 wherein
(a+b+c) / (p+g+t) is about 0.5 to 50.

14. The vegetable based oil of Claim 13 wherein
(a+b+c) / (p+g+t) is about 1 to 25.

15. The vegetable based oil of Claim 12 wherein
the initiator has a secondary hydroxyl group.

l6. The vegetable oil based polyol of Claim 12
wherein at least a portion of the vegetable oil based polyol
has a structure
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where Ris a residue of a polyol, ppl yam ne or
am noal cohol initiator; 10 X and X nay be the sane

woroodioddser ent and is 0, N or NH p is an inteREr/us1004012427
l1tob5 gis aninteger from1l to 5 whereinp + qis

from2 to 8, t is an |ntegﬁ§_f;gmr.32 to 8 and A may be
the sane or different andk | eced fromthe group
consi sting of A, A2 and 'wiere 150 11 G ( CH2) m
i HCH2-0 (CH2) n CH3 Al is a—-%7 WD 2004/ 096882

PCT/ US2004/ 012427 0 CH2OH Cl - ( CH2) -CH( CH2)

whef.‘éi—éitlZléhs(:'ohB)XS %cmﬂ $5Pa W&@% %%ﬁ%

'pﬁjsméjéy ?ea?rii at ieaﬁt @neaX B-Hndisclacetedt &ge&SpOSltlon
cantesdobsddigater a §eé8ﬁ&a§y Hﬁ@f@é%fr £h§ cgngﬁg gmlpe of

zerp and mn is from1l to S greate
the iﬁ%%&%ﬁ°¥han or equal to zero, s is greater t han
or equal to zero and v+r+s is from10 to ais

fromo toB5, @hésvégryé’t'f%@lé 2P 154 d& 0531%59 52 Efaim 16

35 o long as that all a's,
WHEREIR 138 | JPaRk A men Fomrat melm@tabb@mibnbmed\ polyol

hdss AFwangddgd:+c)/ (p+g+t) is greater than 0 to about
100 in the vegetable oil based polyol.

i)
i Hl

where all of the X'-H groups are a primary hydroxyl or
primary amine and all of the X-A-H groups are located at a
position corresponding to a secondary hydroxyl or secondary

amine of the initiator.

18. The vegetable o0il based polyol of Claim 17

wherein the initiator is glycerol.

19. The vegetable o0il based polyol of Claim 12
wherein the initiator is selected from the group consisting
of neopentylglycol; 1,4-cyclohexane diol; 2,5-hexanediol;

1, 6-hexanediol; 1,2-propylene glycol; trimethylolpropane; \
pentaerythritol; sorbitol; sucrose; glycerol; 1,6-hexanediol;
1,4-butanediol; ethylene glycol; diethylene glycol;
triethylene glycol; bis-3-aminopropyl methylamine; ethylene
diamine; diethylene triamine; 9 (1) -hydroxymethyloctadecanol ;
l,4—bishydroxymethylcyclohexane; 8,8-
bis(hydroxymethyl)tricyclo[5,2,1,0as]decene; Dimerol alcohol;
hydrogenated bisphenol; 9,9(10,10) -
bishydroxymethyloctadecanol; 1,2,6-hexanetriol; any of the
aforementioned where at least one of the alcohol or amine
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13. The vegetabl e based oil of Caim 12 wherein
(atb+c)/(p+q+t) is about 0.5 to 50. 15 14. The
wQo egehadsBe based oil of CI aim 13 wherein PCT/US2004/012427

b 1.to 25. 15. The vegetabl e
oL B b PSS ot e B pecid i G lene oxide,
prepyidary okydeovy mdkeupe therEd®;vVeaget abhe Qi %?%%ereof
pol yol of CI aim 12 20 wherein at |east a portion
t he veget baseg has a structure -58 WD
2004/ 0968 c%ﬁs?&@ 3%3@2?11R?35Rdl-@°éywﬂepé glaim 19
whezsinohbeXinkicgaoup is glpbé@‘anlyoky%&%ékoﬁf Wheﬁste”%fty least

X-A-H ocat
°c%1r$gs ﬁd?ﬁ'@oﬁ gggggsﬁdarfytiagdgéyyer@ﬂ basobeanyreacted

wath netiflénéhexidket bat propflendngxygget abl e oil based
pol yolnf(/)f d a| m 16 wher e}l'on at least a portion of the

veget abl e sed pol has a structure: R EX-A p
1ogmhere %f fﬁ?h%e§¢ b?oﬂb% hpeed B@lﬁ@lyOﬁyﬁlaxmll
wlmremumgtamgeba@ddaﬂ)bwélw@ Xt 9&%9 weight
S|tlon correspondi ng secon ary

0
a‘ﬁ%%?(ﬁoa%?clé%%n‘@%% € af et otease 351@“ ator. 18. Tﬂe
vegetabl e oi|l based polyol of Claim17 15 wherein the

initiator22s giyser&yetdiSie THeL iSOeLi @bl e 6i 5’@389?1% 91
olyol of Cajml12 V\,herelnthelnlua I's sel
W}? I‘ngeg T&:‘br%‘f%’*ﬁ% m%]fe%b]@%ﬁ@@igjﬂycm at least about
150M- cycl ohexane diol; 2, 5-hexanediol; , 6- hexanedi ol ;
1, 2- propyl ene gl ycol; trinethylolpropane 20
pent aer yt rltol sorbltol sucrose; glycerol;

1, 6- hexarfedi olTHe epahiakdieediidl baeﬁtetﬁ,flmilafcgll y@dlClaim 22
whitiretihy ltere V@iﬂé‘lﬁ:l avdrdg! Md18ne; 1 ggh toht,.is.at least about
i §- 3-anmi nopropyl neth %eéam ne; yl'en eq diram ne
18& Oet hyl ene triam ne; 9( 1) - hydr oxynet hyl oct adecanol ;
24. The vegetable o0il based polyol of Claim 12
wherein vegetable based polyol is a liquid and has an average

molecular weight of at least about 350 by weight.

25. The vegetable o0il based polyol of Claim 24
wherein the average molecular weight is at least about 1500

by weight.

26. The vegétable 0il based polyol of Claim 25
wherein the weight average molecular weight is at least about
1800.

27. A process to make a vegetable based polyol,

the process comprising,

i) mixing an initiator that is a polyol, polyamine,
aminoalcohol or mixture thereof, and a vegetable oil

based monomer having at least one of the formulae:
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1, 4- bi shydr oxynet hyl cycl ohexane; 8,8 25

bi s(hydroxynet hyl )tricycl o[ 5, 2,1, 02, 6] decene; Dinero
w@b@ehodsg2 hydr ogenat ed bi sphenol ; 9, 9(10, 10) - PCT/US2004/012427

bi shydr oxymnet hyl oct adecanol ; 1, 2, 6- hexanetriol; any of

t he aforenen@kgned where at | east one of the al coho

or am neg.29 096882,PCT/ US2004/ 012427  gr oups
pr esent t Her ei n ﬁg@ﬁy n régéﬁgé wi th et hyl ene oxi de,

propyl ene oxi de or ni45§rg thereof; and conbi nati on

t her&of . 20. The vegetabF 25Hp based pol yol of C aim
19 wherein the initiator is glycerol or glycero

where at |least 5 one of the al cohol groups of the

gl ycerol has been reacted with ethyl ene oxide or

propyl ene oxide. 21. The vegetable oil based pol yol of
Gaim1l wherepn vegetabhgogased polyol is a liquid
and has a_weight average nol ecul ar wei ght of at |east
350. 10 SE30THe viEH abtB—olFHDasari-paitigebrof O ai m 21
wherein the wei ght average nnleculbr wei ght is at
Ieastpbout 1500. 23. The vegetd&ﬂ&)gkﬂhbased pol yol
of Claim22 wherein the weight average nol ecul ar

wei ght is at |east about 15 1800. 24. The vegetable
oi | based polyol of Claim12 wherein vegetable based
polyol is a liquid and has an average nolecul ar

wei ght of at | east about_ 350 by weight. 25. The

veget abl e oi | sed pol 205 CQaim24 20 wherein the

average nOHgOW@E— (o8, hicH S (2, ) eagt;_abaut ) 1 by
wei ght. 26. The vege%éﬁfe oﬁl 6gse hpo?@%F)bﬁfééﬁ% mo%5
wher ei n the wei ght average nol ecul g @ﬁight@dﬁ

t
| eadtlTabout 1800. 25 27. A process to nake ‘@ 2§lSCH3
veget abl e based polyol, the process conprising, i)

M XiA@r@n o Nif, | QO thaty IS aiaL‘eD(?Llr%%lg’eJ:psmaYnadmmnel’s greater
than 3, n greater than or equal to zero and m+n is from
11 to 19, v is greater than 3, r is greater than or
equal to zero, s is greater than or equal to zero and
v+r+s is from 10 to 18, and

ii) heating the mixture to a reaction temperature, for a
reaction time, while under a vacuum and in the presence
of an amount of a catalyst sufficient to form the
vegetable based polyol.

28. The process of Claim 27 wherein the catalyst
is a tin catalyst and the amount of catalyst is at least

about 100 parts per million by weight of the total mixture.

29. The process of Claim 28 wherein the amount of
catalyst is at least about 250 parts per million.

30. The process of Claim 27 wherein the catalyst
is titanium catalyst and the amount of catalyst is at least
about 100 parts per million by weight.
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. . |
am noal cohol or m xture thereof, and a vegetable pl
based nononer having at | east one of the fornulae: -60

wOD020048096882 PCT/ US2004/ 012427 0 CH30- Cl - (PCHBY2003/012427

CH CH2- OH, .| CH2) n CH3 0 CH2OH CH30-C-( CH2) v
cHiERoPeh

3¢ ceps| of Clefm) 3§ @HRreiGHZDE aibunt of
CH( CHR) - ps| of Clefg
Ci 1 ) 5boCHart M G oH 1
B e i i R e A L A

than 3, n greater than or

i nt egers d | S greater - r
Iequalg to ggr‘omgha ﬁ'Fﬂcfa%SngrTFlﬂmt881@'heveﬂs gheatetalyst

. : tQeZer N, S
is he@l8ctedi Srgneaher gt-bap @6ns§§g§h%08$+gég #gl?ronllo

than_or equal _to zero an _ S

e‘?ﬁo‘?%‘% AT me Gt heCRpReaEe, tdikutedytion (IV)
dilmpesiad wed EGfibnat£EEtERE-LHFE, While under a |
vacuum and in the presence of an anount of a catal yst

fficie to formthe vegetabl e based polyol. 15 28.
'Sl'ﬁe Ip?ocgi%‘ of TRE RTRIEsSHIHRE fHaimed G arkeysin tle acatalyst

L at il yrstumange thel somrBR oA asal @ ysli bp Al east, —abou
l1 Q mﬁs per mllion b?/ wei ght o%&:%lll!{‘é ?éotfa?el%?]?&m}él. € or
Cof&lrg%elod? otie,}é%rse%ff G ai m 28 wherein the anmount of

catalyst is at least about 250 parts per mllion. 20

30, The macesmaip:dalsn 2 whelitl b Wb SAA H3le dftanyet
. titani um catal yst and the ampunt of catal'yst”i
15 X CRAMSUCAHETI Yt s per million by weight.

35. The process of Claim 34 wherein the catalyst

is lipase.

36. The process of Claim 27 wherein the catalyst

is comprised of a carbonate catalyst.

37. The process of Claim 36 wherein the carbonate
catalyst is K,CO3, NaHCO; or combination thereof.

38. The process of Claim 27 wherein the initiator

has at least one -secondary hydroxyl or secondary aminogroup.

39. The process of Claim 27 wherein the initiator

is glycerol.

40. The process of Claim 27, wherein the initiator
has volatility such that at the reaction temperature and
vacuum the initiator would be in the absence of the vegetable
0il based monomer substantially evaporated in at most about

120 minutes.

41. A polyurethane comprised of the reaction
product of a polyisocyanate and the vegetable based polyol of
Claim 1.
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-61 WD 2004/ 096882 PCT/ US2004/ 012427 31. The process
of Caim30 wherein the anobunt of catalyst is at | east

W@baunods8D parts per mllion. 32. The process PET/CEZ04012427

28 wherei the cat yst |s sel ected fromthe group
consisting of ? ey coeprdrest of the feection
pﬁbﬁ&&@abe,adpbﬂyibbbyﬁnéhg)an@!Eﬁ%r%% ang7¢o t
here é 33. The process of O aim 30 %ﬁerel% %%5%@ k%ﬂy°1 of
a%ﬁ|§ t is titaniumtetraisopropoxide, titanium
tetrai sobut oxi de or conbi nation thereof 10 34. The

process ofi3Cl aamp2dcwher ebnmkike aabéglémﬁblbsba 8%\6*1?;01,

catal yst. 35. The process of Claim3 erein
tR&t BF)SPSS| SOMPEASNT36. The process of Cla|w127
wherein the catalyst 15 is conprised of a carbonate

cat aﬁ.)/SheaBanThEnpﬁﬁée%egéngeab@ é%&’es&%’& Ehse etable
carbonfte cat al | S or co I nat g

t her 8bt . Page TW%“BW@ée@@VéﬁQCPﬁlﬁﬁ2$tmﬁ@€epﬁ the formulae:
initiator has at |east one secondary hydroxyl or
secondary am @ogroup. 20 39. The process of Caim 27
wherein the ifpitiator is glycerol. 40. The process of
d ai m 2ZH30heCei(CHNe-CHi-CH{-@H has vol atility such
that at the reaction tknperature and vacuumthe
initpator would be |n(¢H§h@@§$nce of the vegetable 25
oi | Pbased nononer substantially evaporated in at nost
about 120 m nutes. 41. A polyurethane conprised of
the reaction product of a polyisocyanate and the
veget abl e based polyol of Cdaiml. -62 WO 2004/ 096882
PCT/ US2004/ 012427 42. A pol yurethane conprised of the
reaction ? CH,0H

CH30—C—(CHjy) ~CH—(CH;) ,—CH—CH,—OH

T, (CH2)SCH3

0 CH,OH
CH30—C—(CH3) v~CH—(CHj) y—CH— (CH,) ~CHCH,—OH

ITI, H,0H (CHz) s CH4

where m, n, v, ¥, and s are integers and m is greater
than 3, n greater than or equal to zero and m+n is from
11 to 19, v is greater than 3, r is greater than or
equal to zero, s is greater than or equal to zero and
v+r+s is from 10 to 18 until some portion of the VOB

monomers have reacted and subsequently

ii) introducing an initiator that is a polyol,
polyamine, aminoalcohol or mixture thereof to the

reacted VOB monomers of step (i) for a time and
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product of a polyisocyanate and the vegetabl e based
polyol of Cdaim12. 43. A process to nmake a vegetabl e
whamenoqsst yol, 5 the process conprising, i) hear/vszp4/012427
in tgg Bres nce of a,catalyst a vegetable oil based
nonofrEFPRAGHY SafUEéd St eBire LOf TORB thenivegetabd el based
CH30p b1 {yolHahaerCiaeigmOH | (CH2) n CH3 O CH20H
CH30-C (CH2) v CH (CH2) r-CHCH2-OH 101 (I H2) s CH3
I, O CHZCE 11@&ECHBO-Ch%CH2) v CH(CH2) r-CH (CH2) r
CHCH2- OH 4f-1 aPrpresp) o elpimyfidr wherepn gher initiator
igandosadlgei AtegRESraAEtAbhS cOhAREShNnst BaN %e ”(gg?@tef
than or equal to zero and mtn is from 15 f Po 19) v
is greater than 3, r is greater than or equal to
zero, s is greater than or equal to zero and v+r+s is
from10 to 18 until sonme portion of the VOB nononers
have reacted and subsequently ii) introducing an
initiator that is a polyol, 20 polyam ne, am noal coho
or mxture thereof to the reacted VOB nononers of
step (i) for a tine and -63 WO 2004/096882
PCT/ US2004/ 012427 tenperature sufficient to formthe
veget abl e based polyol under vacuum 44. The process
of Caim43 wherein the initiator is volatile at the
reaction conditions of step (ii). -64
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