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1 POLYURETHANES FIELD OF THE | NVENTI ON 5 The present
invention relates in general to pol yurethane pol yners.
wo noggdetoizul ar, the invention relates to pol yuretr/Aap@9/000480
pol ynmers conprising ester, ether, am de and/or urea
I i nkages and to a nethod of preparing the sane.
BACKGROUND OF THE | NVENTI ON 10 A characteristic
feature of pol yurethane polyners is that they conprise
uret hane linkages (i.e. -NHEF0)0-) that are coupled so
as to forma pol ymer backbone. The pol yner backbone
may be |iner or branched. The urethane |inkages are
typically fornmed t hr pOJlvVUREQIHANESf an i socyanate
group (-N=C=0O) with a hydroxyl group (-OH), and the
pol ymers 15 are typically produced by a pol yaddition
FIEL.BASH 199 §hvENPIg\socyanate (i.e. a conpound
conprising two or nore isocyanate functional groups)
with a polyal cohol (i.e. a conmpound conprising two or

nore hydroxyl groups - commonly referred to as.a .
The a5l TveRia JEAEE 80 14FHEE Ao Or O BPRTRRD it Rgrticular, the
inveht$RC telited Ro HRBfur&BAROPNG et %mﬁﬁﬁh?'e@teﬁﬂetﬁ&, a@tilly @nd/or urea

hydrogen atom™ Thus, thé reaction of an isocyanate
linkagepany! tnia hethod af pspytingthasimegr oup (- COOH) can provi de

for an am de linkage (i.e. -C(O)NH) with the

i beration of CO2. Conpounds conprising both a
BACRGROUNDCOECTHEINVENRIONa hydroxyl group (i.e. a

hydr oxy-acid) may therefore give rise to both an am de

I i nkage and a urethane |inkage. The reaction of an

, , . _ v _
A ol PRRRIE o Yot B A GEMBTR A BertRlinkages
(i.e. r-BE10(0)Ohr thag lard beupledicd i asntooformad grolymerthbaokbone. The polymer
i socyanate.group to form an unstabl e carbani.c _acjd
backap%way{?w&tnqr ot BEhgb _Bg%%anﬁ kARG 8 Burell bkmgd through
reac@@tflo fdh 1350ARatd Py (-NBE=BY WAt ShRHBxTBY ol \COH) Sl the polymers
wth a further 7 socyanate ' group to give rise to the
are fypally ipnicaged by polygdditien reastigmlof a pelsisoxsroatic{dry# icompound
aci.ds, am nes/wat er ti ttg.e nianuf agtu e of1 16 d
compBriting et REMEEE s g dungiPpalFrowssy Wil s o tlealp! (g ggpmpoun
i 6l@ tvAd 6 bRAhydk alsembeinM@rdléresieiotas ol k).
comglg?ly%er backbo%ﬁe.&?@gndi ng ugjoD%rt he tygg agr? a)rmunt
and reagents used during manufacture, pol yurethane
I . r j t | .
TsocRRl RirBiRt 8l GAEH o) {a8 Hieh6E BblBin tat contain an
activediyduseh hamnes Thay, sherigastiotiedfyan Bodyaabte goud tmithss carboxylic acid

hardness, elasticity, tensile strength and density,. )
grougri- Ry SRRV ohn g%feéwkasﬁ él-?-g-d@%l&ﬁg)_r%{&ﬁﬁh%ﬁberatwn of
COzi%Ar{g?dﬁnﬁgvcefélgﬁ)k/ﬁ%E bY)EH h%grbBQ%ﬁébﬁé}h A0h Ghe E‘g%oxyl group (i.e. a

properties, et hanes may be used’in t
hydnosyratidy mayethefefaofgivarise td botth fnoamidedlinkagalasd a urethane linkage.
el astoneric. materials, flexible.and rigid ul ded .. .
The Se45R ¢, Aocis AT PRYC e B oy amin oo iids Rt e Weg linkage Gie.
-NHORSPIS, t Reuréarlinkbye ayPaby WsRithARREHPNE S84WoM of water with an
_available, there remains an opportunity to 15 devel op
isocypmatepgloynr et frame ap oingiables carhamicd eeidngronps éhat yntther decomposes

utilj for .this.class of polynper. SUMVARY :
fornfig e oniterale p STng it RS Aot 2o 0n frsgt with &
furtlr &@b%ﬂlﬁt%tg‘mﬁ}ﬁtopgﬂ/é’ﬂwto(tﬁéfﬁxfebf’fihﬁ%eas part of its

pol ymer backbone an a-oxy carbonyl noiety of genera

formula (1):

The reaction versatility of isocyanate functional groups enables polyurethane polymers to

be manufactured with a variety of compositions. Thus, the use of polyester polyols,
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Ol I (lI) 25 where A and B represent the remainder of
t he pol yner backbone and are the sane or different,
w@r@9omR2i0$2 an optionally substituted aliphatic PCT/AU2009/000480

hydr ocar bon having three or nore carbon atonms. WO

2009/ 127012PCT/ AU2009/ 000480 3 I n one enbodi nent of

the invention, the a-oxy carbonyl noiety is present in

a portion of the polyner backbone represented by

general formula (I1): 5-%here A, B and R are as

her ei nbefore defined, RL is an optionally substituted

al i phatic hydrocarbon, and x may be 0 or a positive
polyét]i\iri gﬁ[yogsgn gydlgxﬁdm@haz adids), a]ftnrﬁﬁemaﬁpl @ Th¢ omah@facture of

or to r t.o 5 erein for ch repeat unit
polywipibianss m@_iymgrsmil Guprise o GPh SHishramidy 2nd Uieg lipfages also being

presd ey Ry “backbone repr bsent 6d by gener a
formula (I11): HOO00 111111111 O-ECO-f-C-N-B

Depending upon the type and amount and reagents used during manufacture, polyurethane

polymers may be prepared with a diverse array of physical and chemical properties. For

example, polyurethanes may vary widely in their stiffness, hardness, elasticity, tensile

strength and density, and may or may not be susceptible to biodegradation.

In view of such varied physical and chemical properties, polyurethanes may be used in the
manufacture of soft and rigid foam materials, elastomeric materials, flexible and rigid

moulded products, coating products, sealants and adhesives.

Despite the variety of polyurethanes presently available, there remains an opportunity to
develop new polyurethane polymers that demonstrate further utility for this class of

polymer.
SUMMARY OF THE INVENTION

The present invention therefore provides a polyurethane polymer comprising as part of its

polymer backbone an a-oxy carbonyl moiety of general formula (I):

R )

where A and B represent the remainder of the polymer backbone and are the same or
different, and R is an optionally substituted aliphatic hydrocarbon having three or more

carbon atoms.
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[IRL HO 15 where A/ B, R Rl and x are as
her ei nbefore defined, .E represents with A and B the
wo eovailpmer of the pol yner backbone, R2 is a z+PCwmaU200p/000480

noi ety sel ected fromoptionally substituted al kyl ene,
optionally substituted al kenyl ene, optionally
substituted arylene, and optionally substituted
al kyl ene-aryl ene-al kyl ene, and y is an integer ranging
from1l to 100, 20 for exanpde 1 to 50, or 1 to 25, or
1to 5, wherein for each repeat unit y wheny R2 is
the sane or different, and z is O or an integer

In on&&lﬁﬂioﬁ&géﬂtwﬂtﬂe Irﬁeﬁ’tﬁl%n filoer a@xglmfb@n%l m01e|1301skp1reseilt Lroa 501t'1tion of
4 met hod_conprising formn ur et hane | i nkage throug

thep?bﬁ@%b@ﬁ$éﬂeﬁmﬁﬁﬁﬁﬁéhﬂg@ﬁﬁ%ﬂg W () i socyanat e
functional group and a conpound of general fornula
(1v): 0 (IV) 5 where Yis OH or - C>R2(CPDZ-b-CH, X
is Hor - C(O)CH(Rl) ]-H and 121, R2, x, y and z
are as he4klnbefor d fined. he present I nvention
f ut-her—prqyvi des_d e us Cﬁﬂ—ﬂﬁ of gener al
formulla (1V) in factere of| a pol yuret hane
pol y . The present |nvent|on al so ovi des a foam
el astoneri c, ul ded, coat4 ngs, fibre, sealant or
adhesi ve prodﬁct conprisihg a pol yurethane pol yner #H)
accordance with the invention. 15 Those skilled in the

art will appreciate that the a-oxy carbonyl noiety of
whergeheB and (R Jarg hahelfemb:r&)r@ air:fln@i‘ R'his popptianelly é@k&sﬁwéd jadiphatic

bR 545 o B o R Am B L g1

50, drit tPIsIC6 pwge%eﬂéﬁﬁf&meblrép@haﬁﬁcd Qheﬁ Q £BeR' is the same or
polyurethane pol ymer that is believed to give rise to

differpaafy and/ or i nproved properties to this class of
pol ymer. 20 The a-hydroxy fatty acids al so present as
an alternative building block in the manufacture of
In a fiethyt mehdmﬁnp Oheya%lxy caﬁmﬂy]i mojety isipredeat in apatian of the polymer
renewabl e C be derived from plants and
back gq)ﬁenrﬁp@_sentg? by general formula ?ITI)

H 9 0 0
A L u Tz }-—” o—{—' u B
e, \( Y
H O (II)

where 4, B, R, R! and x are as hereinbefore defined, E represents with 4 and B the
remainder of the polymer backbone, R? is a z+2 valent moiety selected from optionally
substituted alkylene, optionally substituted alkenylene, optionally substituted arylene, and
optionally substituted alkylene-arylene-alkylene, and y is an integer ranging from 1 to 100,
for example 1 to 50, or 1 to 25, or 1 to 5, wherein for each repeat unit y when y =2, R%is
the same or different, and z is 0 or an integer ranging from 1 to 20, for example 1 to 10, or

1 to 5.

The present invention also provides a method of preparing a polyurethane polymer, said
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Brief Description of the Drawi ngs Preferred
enbodi nents of the invention will hereinafter be
w0 kdogarToat ed by way of exanple only wth referr@yau2a9/000430
t he acconpanying drawing in which: 5 Figure 1
illustrates a 1H NWR spectrum of a pol yuret hane
pol ynmer in accordance with the invention (Exanple
31f). Figure 2 illustrates a 1H NWR spectrum of a
pol yur et hane pol ymer in acedrdance with the 10
invention (Exanple 17). Figure 3 illustrates a 1H NWR
spectrum of a pol yurethane polyner in accordance wth
metHol € compsihf Oforfneanp|eetBh@) linkdfe Fheipl feaclibuiséfr at @8mpound
Tensil e-Lap Shear test data (low strain rateg of a
compyiing pbispEraats dhyetional gou st yeeraroundiaf sepeal fepanipi(B:
as an adhesive between alum nium strips (Exanple 31).
Figure 5 illustrates Tensile-Lap Shear test data (high
strain rate) of a pol yurethane polynmer in accordance
with the inveq;igzgas an adhesi ve between al um ni um
strips (Exanpl 20 Fogwr& 6 il lustrates
Tensil e-Lap Shear te ata (low strain rate) of a
pol yur et hane pol ynmer ijn accordance with the invention
as an adhesi ve between pol yet hyl ene strj (Exanmpl e
31). Figure 7 i | Rustrates Tensile-h&i Shear test
data (high strain rate) of a pol yurethane pol ynmer 25
in accordance with the invention as an adhesive
wheiseX ie@H grolRAOad,-O, i%pis M B arp(@GIR ) ORFH! BELR, R, R, x,
SCRIPTIONth THF | NVENTI ON As used herein, the term
yan fy%ﬁﬂi.ll&fer\% faare 111% | yur et hane pol ynmer" has the
common 30 neani ng as woul d be understood by those
skilled in the art. Pol yurethanes conprise coupled
The preser ameentipp lagess provides fonie wpi)e qomnound ofeprarel formula (IV)
. ; ol yur et hanes may al so
1nﬂ%H§?§%%H€§§%?%Q$ﬁgﬁgﬂgg?lng? backbone ester, ether
am de and/or urea |linkages. In that case, the
The B0 EYHRRS I5CASPEASS & BURbrcIIa e MAHEFl Foiiings, ftge, sealant
o e L e YT A PR Ko i the nvemtion
pol ynmer on to which substituents nay be attached. The

Thosg?sgﬂl:eﬁé{}l{ﬁé la{{tewi?lf ap&)?gzia{%g ltl}gtt e Orlr_%y(y kz:grl:)loing]/ r%[)ie%c of general (I) that
forms part of the polymer backbone is the residue of an a-hydroxy fatty acid. The fatty R
group of the a-oxy carbonyl moiety can advantageously introduce pendent hydrophobic
character to the polyurethane polymer that is believed to give rise to new and/or improved

properties to this class of polymer.
The orhydroxy fatty acids also present as an alternative building block in the manufacture
of polyurethane polymers, and in particular, are a renewable resource that can be derived

from plants and animals.

Further aspects of the invention are described below.
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By the pol yurethane pol yner conprising the a-oxy
carbonyl noiety as "part of its polynmer 10 backbone"
w0 g00aeamt2 t hat the a-oxy carbonyl noiety functPOHAU2009/000480
di val ent noiety within the main structure of the
pol ynmer chain. In other words, unlike the R group of
the a-oxy noiety, the a-oxy carbonyl noiety per se is
not pendant fromthe pol ynmer backbone. Having said
this, it will be appreciated-that the a-oxy carbonyl
noi ety may formpart of branch armor linb of the
pol ynmer backbone. 15 The a-oxy carbonyl noiety is
Brief Besa$stidvuesf thy Dyawdugsl fornula (1): O | B (1) 20 A
and B in general fornmula (1) represent the remai nder
of the polyner backbone and may be the sane or
Prefétdd &hbdHimers 3 SinvedtidhEIIELGER RO lﬁﬁtr?@@ ‘15? IHf&i}focﬂaéxample
pol yur et hane structures. The a-oxy carbonyl nofety iIn
only yattereidrericetorthecac¢dmnpargymg dlawing inarhichy r el at ed gener al
formul ae descri bed herein, may therefore nore
sinplistically be represented as general fornula (la):
FigulD 2084t22 7 O2NRET 58480806 OPPAGErethhine pbBiner in accordance with the
. Polyurethanes in accordance with the invention wll
invegtigieEapmplecdit-ai n nul ti pl e a- oxy carbonyl noieties of
general formula (1). 5 Rin general fornmula (1) is an
optionally substituted aliphatic hydrocarbon havi ng
Figutd? élnstratesrol ¥- MR epecatianst a Rylyli@thaph poiyaier hy sicorRnbowith the

.13 nt non- aromati ¢ hydrocarbon. For avoi dance of
mvelétfﬂﬁn@%ﬂ’ﬂi‘i’?e ]i73' is the aliphatic hydrocarbon that is

i ntended to have the three of nore carbon atons. In
_ other Words,l if present, an optional substituent is
Figureod illustrates a 'H- NMR spectrum of a polyurethane polymer in accordance with the

invention (Example 35a)..

Figure 4 illustrates Tensile-Lap Shear test data (low strain rate) of a polyurethane polymer

in accordance with the invention as an adhesive between aluminium strips (Example 31).

Figure 5 illustrates Tensile-Lap Shear test data (high strain rate) of a polyurethane polymer

in accordance with the invention as an adhesive between aluminium strips (Example 31).

Figure 6 illustrates Tensile-Lap Shear test data (low strain rate) of a polyurethane polymer

in accordance with the invention as an adhesive between polyethylene strips (Example 31).

Figure 7 illustrates Tensile-Lap Shear test data (high strain rate) of a polyurethane polymer

in accordance with the invention as an adhesive between polyethylene strips (Example 31).
DETAILED DESCRIPTION OF THE INVENTION
As used herein, the term "polyurethane" or "polyurethane polymer" has the common

meaning as would be understood by those skilled in the art. Polyurethanes comprise
coupled urethane linkages (i.e. -NHC(0)O-) that form part of the polymer's backbone.
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10 intended to contribute to the "three or nore carbon
atons". The hydrocarbon group R may al so be an acyclic
whyawoeamrbon (i.e. a non-cyclic hydrocarbon). REEAU2009/000480
hydr ocarbon group R nay be a |inear or branched al kyl,
al kenyl , or al kynyl group. The hydrocarbon group R may
be saturated or unsaturated. Where the hydrocarbon is
15 unsaturated, it may be nmono- or pol y-unsaturated,
and include both cis- and tPans-isomers. The
hydrocarbon R wi |l generally have 3 to 40 carbon
atons, for exanple 3 to 20 carbon atons, or 6 to 20
Poly@x@ﬂbﬁé\s /a9 Rkso includd h&thhyﬂfeﬁqmijaﬁér lfﬁck’ﬁnyneb@ter ether, am1de and/or
substituted, for_exapple wth tero on1conta
ea figkagey $inthehegssy thg RONUEFRATCE Haghtajiq ecrefgredsty as ppolpfghane -
estereréﬁ%‘ij' ﬁﬁ]ﬁ‘&esaﬁ&ygrﬁi egroup is not substituted. Wiere the
R group 1ngeneral fornula (1) is an unsaturated
allphatlc hydrocarbon group, or an aliphatic

drocarb bst}t one. or L o
By () Pl Iono BB LT Dark s b e ol b ol T U meiafrugture of
the rfo?ﬁﬂér' otof WIER khRBluchis QB bd BeachBdi The thagPSElRAFE LI e polymer
pol ymers in 25 accordance with the invention can

lnaybdMaﬁHag@au@hyiundergo reaction through the reactive
functional groups within or substituted on the
hydrocarbon R For exanple, where the hydrocarbon
By ti§d lﬁtﬂpulahlaﬁe polyaictic@h@iking the d@lﬁﬁ}a&a#b@iﬂ thdietpds "paayof isdgeolymer
an crosslinking reactions (i.e. oxidative
backppsldp PRI NGk hgior ey Qaébq%fn%ﬂvéhnqs@@a a givalers mgjgty within the
: [
i PO 0P 85mE AR ) oIS \RLEE R BRI e oy
moieaydthgrabdky rgrboagictoitys perye db 0t Ipendanh dront ek phlyoey H)ackbone

reactjye fun onal groyp sup stituents
Havig ot g™ Hhe oipectaetblba ?Hgowh@nfrﬁwfaf@éﬁu%aﬂaygfoa@ppaﬂ of
branfh ¥¥nt Br R6 oPEhdPiBnéaRekhonR, f uncti onal groups can

advant ageousl y 'enabl e organic or inorganic noieties to
be tethered to the pol yner backbone through reaction

of the.np ou .enbodi nent,
The BroaWErBBy b e ke fed L ARBR) forPull: o pnac ¢

hydr ocar bon 10 conpri sing conj ugated doubl e and/ or

triple bonds. Pref ably, such conjugation is in the

form of an yne-yne,j ene-ene, yne-yne-yne,

yne-yne-ene-, ene- Jke yne or yne-ene-yne noiety. As

used herein, tHetdkr t*+Bused either alone or in

conpound words denote tralght 15 chain, branched or

cyclic al kyl, for exanmple C1-40 al kyl, or Cl1-20 or

Cl- 10, Exanpl es of R 0

A and B in general formula (I) represent the remainder of the polymer backbone and may
be the same or different. 4 and B may therefore comprise conventional polyurethane
structures. The o-oxy carbonyl moiety in general formula (I), and also that in related
general formulae described herein, may therefore more simplistically be represented as

general formula (Ia):
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strai ght chain and branched al kyl include nethyl,
ethyl, n-propyl, isopropyl, n-butyl, sec- butyl,
w0 2at1yior2 n- pentyl, 1, 2-di net hyl propyl, PCT/AU2009/000480
1, 1-di net hyl - propyl , hexyl, 4-nethyl pentyl, 1-
met hyl pentyl, 2-nethyl pentyl, 3-nethyl pentyl,
1, 1-di et hyl butyl, 2, 2-di nethyl butyl, 3, 3-
di met hyl butyl, 1, 2-di nethyl butyl, 1, 3-dinethyl butyl,
1,2, 2-trinethyl propyl, 1,172 20 trimet hyl propyl,
heptyl, 5-nmethyl hexyl, 1-nethyl hexyl,
2, 2- dinethylpentyl 3, 3- di net hyl pentyl,

4, 4- dlnethylpentyl 1, 2-di met hyl pentyl,

1, 3-di et hyl peqt yl || 1, 4- di nekhyl - pentyl,

1,2,3-trinet hyg-btrt-gz 1 o}—l—gi met hyl but yl ,

1,1, 3-trinethyPbutyl, tyl, 6- nethyl heptyl,

1-met hyl heptyl, 1,1, 3,B-tetranethyl butyl, nonyI 1-,
-, 3-, 4-, 5-, 6- or If- methyloctyl, 1- 3-, 4-

or 5-ethyl heptyl, 1-, 2- or 3- propylher@) decyl 1-,
2- 3-, 4-, 5-, 25 6-, 7- and 8-nethyl nonyl, 1-, 2-,
, 5- or 6-et hy| octyl 1-, 2-, 3- or
POIWB}%?)%/ i @peoyilancg nwak ythe 111vent1gn W131- genbrallys eontéin, mvltiple o-oxy

Carbcgl- eﬁﬁ’i‘%ﬁgﬁ;?‘?{ﬁe@?g@?‘}lag); 4- g;’54;);ror53;/l ogiylor 1-, 2-

or 3- butylheptyl 1- pentylhexyl dodecyl , 1-, 2-, 3-,
or 10-meth | undecy 2-
Rin genergl forrgula (@ is aip op&tpn@lyestqbymtg@g iphatic th:lrocarbon havmg three or

more carbon atoms. By "aliphatic" hydrocarbon is meant a non-aromatic hydrocarbon.
For avoidance of any doubt, it is the aliphatic hydrocarbon that is intended to have the
three of more carbon atoms. In other words, if present, an optional substituent is not
intended to contribute to the "three or more carbon atoms". The hydrocarbon group R may
also be an acyclic hydrocarbon (i.e. a non-cyclic hydrocarbon). The hydrocarbon group R
may be a linear or branched alkyl, alkenyl, or alkynyl group.

The hydrocarbon group R may be saturated or unsaturated. Where the hydrocarbon is
unsaturated, it may be mono- or poly-unsaturated, and include both cis- and trans-isomers.
The hydrocarbon R will generally have 3 to 40 carbon atoms, for example 3 to 20 carbon

atoms, or 6 to 20 carbon atoms.

The hydrocarbon R may be substituted, for example with a hetero atom containing moiety

and/or an aromatic or cyclic moiety. In some embodiments the R group is not substituted.

Where the R group in general formula (I) is an unsaturated aliphatic hydrocarbon group, or
an aliphatic hydrocarbon group substituted with one or more optional substituents as herein
defined that present a reactive functional group, the modified condensation polymers in
accordance with the invention can advantageously undergo reaction through the reactive
functional groups within or substituted on the hydrocarbon R. For example, where the
hydrocarbon group R is unsaturated, the unsaturated bonds may take part in crosslinking

reactions (i.e. oxidative crosslinking similar to that which occurs in alkyd paints, or free
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3-, 4-, 5- or 6-propylnonyl, 1-, 2-, 3- or
4-butyl octyl, 1-2-pentyl heptyl, tridecyl, tetradecyl,
wQ@oopaetoaziecyl , hexadecyl, heptadecyl, octadecBCT/AU2009/000480
nonoadecyl, eicosyl and the |ike. Exanples of cyclic
al kyl include nono- or polycyclic alkyl groups such as
cycl opropyl, cyclobutyl, 9 cyclopentyl, cyclohexyl,
cycl oheptyl, cycl-ooctyl, cyclononyl, cycl odecyl and
the like. Wiere an alkyl gréup is referred to
generally as "propyl", butyl" etc, it will be
understood that this can refer to any of straight,
radidat mediated resvtiony)c hlhd:frbsmdﬁraSnwﬁe&eﬁl @pfiingpedcdiods. Grosslinking and

al kyl grou tion substituted by one or
grafifg gagipps SR Badeihiseal ve heHemal g ASbstituents on

thehlyaﬁgall%ﬁ%whpgerm aI kenyl " denotes groups fornmed from
Strai ght "chain, branched or cyclic hydrocarbon

resi dues containing at | east one carbon to carbon
doubl ond | cludin et hyl eni cal | y nono- i -..o0r
ProviBy e BFiPawlin ARy X0 by SR ar eytrogratpe Hirctgtal eoups can
advaﬁfagé’(blﬁlys |eMalﬂ€fdr§ﬁﬁc 10 InoR i lrBoibides? & ek Riired % the polymer
20 or C2_10. Thus, alkenyl is intended to include
backb%ﬁp@rﬁngh repgtion ehihe mojeigserifh sudhesxonsy| . hept aenyl |
octaenyl, nonaenyl, decenyl, undecenyl, dodecenyl,
tridecenyl, tetradecenyl, pentadecenyl, hexadecenyl ,

In ohe phdddiray) theoRt gawpesy kenagsintteamly () i€ #0aBpbdtic hydrocarbon
hydr ocar.bon ou s wth one or nore_carbon to carbon

com €01y cggr WleapRWyIPrPf?&%ewﬁh I<;,91|1Juga1t10r1 is in the
a t Yime-
form bf 3611 ynls ﬁbg%it\%{ ilne %% #Hét yﬁ)é Ce?lopent :}Fh)élyne or yne-ene-yne

nunﬂynethylcyclopentenyl 1- hexenyl, 3-hexenyl,
cycl ohexenyl , 1-hepteny|, 3-hepteny|, 1-octeny|,
cycl ooctenyl, 1-nonenyl, 2-nonenyl, 3-nonenyl,

As udedRG6RYthe ’cé?rrr{j eéll%ﬂ)" used eﬁhé}l'ﬂlélﬂz' M'com%oﬁnd Rords denotes straight
ent adi enyl, 1, 3-cycl opentadi enyl, 1,3 -hexadienyl,

chairg, branphgd @ducyﬁyl alkyl, :foz:weﬂrrm?ie)@ado aHyl, ,or Cio or Crip.  Examples of

stralé‘lt%hg%celnarb?ﬁr?c gﬁﬁiyé n lude %’8%‘3’{; E} di e)@\f)yl isopropyl, n-butyl, sec-

cyclohe FarT
butyl; y-blid,ot-pdneyl aermineth&[pra;bﬁenyldngem?ppnsgyl hexyﬁlpll-lnfﬁfl@}l}béhtyl 1-
substi t ut ed one or re tiona stitue

methyineatyh &@ﬁthﬁéﬂentﬂs Sosedyiereinl, lrﬁewﬂa/ﬂbﬂtyla|2k%fﬂ1;methylbutyl 3,3-
NG, SN ORTER | STRIMIRY, ek BRI 112
unnahﬂpmmybaﬂhpqdinghahpmmﬂﬂ;ndhmdhy@wiﬂ.eﬂh&ﬂﬁmﬂhﬁbhyyl 3,3-
dlmeg%)ymyl péf gvgq;{ﬁg{lgggt% ur ﬁE? m%tlhi§/¥pentyl C% glmethylpentyl 1,4-
dimethyl-pentyl, 1,2,3-trimethylbutyl, 1,1,2-trimethylbutyl, 1,1,3-trimethylbutyl, octyl, 6-
methylheptyl, 1-methylheptyl, 1,1,3,3-tetramethylbutyl, nonyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-
methyloctyl, 1-, 2-, 3-, 4- or 5-ethylheptyl, 1-, 2- or 3-propylhexyl, decyl, 1-, 2-, 3-, 4-, 5-,
6-, 7- and 8-methylnonyl, 1-, 2-, 3-, 4-, 5- or 6-ethyloctyl, 1-, 2-, 3- or 4-propylheptyl,
undecyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 8- or 9-methyldecyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-ethylnonyl,
1-, 2-, 3-, 4- or 5-propyloctyl, 1-, 2- or 3-butylheptyl, 1-pentylhexyl, dodecyl, 1-, 2-, 3-, 4-,
5-, 6-, 7-, 8-, 9- or 10-methylundecyl, 1-, 2-, 3-, 4-, 5-, 6-, 7- or 8-ethyldecyl, 1-, 2-, 3-, 4-,
5- or 6-propylnonyl, 1-, 2-, 3- or 4-butyloctyl, 1-2-pentylheptyl, tridecyl, tetradecyl,
pentadecyl, hexadecyl, heptadecyl, octadecyl, nonoadecyl, eicosyl and the like. Examples
of cyclic alkyl include mono- or polycyclic alkyl groups such as cyclopropyl, cyclobutyl,
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defined, for exanple, C2-40 al kenyl, or C2-20 or
C2-10. Thus, alkynyl is intended to include propynyl,
whedogliyreyt , pentynyl, hexaynyl, heptaynyl, octBgT%i2009/000480

nonaynyl, decynyl, undecynyl, dodecynyl, tridecynyl,
tetradecynyl, pentadecynyl, hexadecynyl, heptadecynyl,
oct adecynyl, nondecynyl, eicosynyl hydrocarbon groups
with one or nore carbon to 30 carbon triple bonds.
Exanpl es of al kynyl i nclude ethynyl 1- promyl ,
2-propynyl, and - 10 - butynyl isomers, and pentynyl
i soners. An al kynyl group may be optionally

cyclepensiflj tydleltexlyy, opivheptyiiocecleqetylprgtlossist tydleducsl aﬁd the like.

her ei efine al kenyl group may conprise
WhegS i afiot Gouhibistrisd Biensay aanaroaﬁl"alpu{tylnﬁ?? G wilbbemgderstood
that Thi§ @APFGS0AnGAIFRARche RAIRD 269 U?élfc Rone: vl(] 1re ﬁ;?roPﬂate An

cal |l ed ene-yné or yne-ene groups) use
alkyk gromp "nagyybe opigenatly snbsiduied by QilermTrasreaJp}uom’tl sibstifhents as herein
ddh%@lynuclear, conj ugated and fused residues of aromatic
drocarbon ring systens. Exanples of aryl include
phenyl , bi phenyl, terphenyl, quaterphenyl, naphthyl,
tetrahydronaphthyl 10 anthracenyl
As vgedhelicn et éllsmml" dMQsamonpa&my:d from stralght chain, branched or

ol BB Sk AUORER I SO ARATY Bl
1nclqdhg’1¢thyaamibalﬂ§pimbh0’-l, d1%rapquu1@ﬁ@m'iednﬂk}beolo pydle41RY1 Broups as

substj tut one Qr nore optignal sub stituents as
previquslaideia nfﬁ’éaxanlpie Ao lsen heRTe 770 Of a0 oF g, allenyl is intended

n e e
e e
decenyld L'UE]ﬁyd'nyl dedqwenyl; veldgcenss tea‘aéedenﬁlefpamemﬂecdnylt hesadecenyl,
TN e R
carbdr &L ehrb &P ddh1é BodR! "E)?anﬁﬂéhd@inaﬁﬁéhy@ Mrsaecdihgl, gfdﬂu P)methylvinyl,

with one, two, three 20 or nore of organic an
butegydor g%mbw,tel@rlo u @sm(sﬁhyleZ-bmmyb pt 1-pastengdubsyclopentenyl, 1-methyl-

cycld:ﬁ%& eﬁﬂ ng Cycﬁy)fe%t £ Wc'io%{?&r@!l%&ﬁgp%&le %b@te&rgﬂyll-octenyl

cyclaeyenyl, ar-ﬁ?dﬂenyl 2alokaiyt) 3-nahddiBt leaaey g, Bldecenyl 1 ,3-butadienyl, 1,4-
al.kh teroary al kcarbocycl yl, hal o, hal oal k Y

pentadienyl, 1,3-cyc opentadlenyl 1,3-hexadienyl, 1,4-hexadienyl, 1,3- cyclohexadlenyl

1,4-cyclohexadienyl, 1,3-cycloheptadienyl, 1,3,5-cycloheptatrienyl and 1,3,5,7-

cyclooctatetraenyl. An alkenyl group may be optionally substituted by one or more

optional substituents as herein defined.

As used herein the term "alkynyl" denotes groups formed from straight chain, branched or
cyclic hydrocarbon residues containing at least one carbon-carbon triple bond including
ethylenically mono-, di- or polyunsaturated alkyl or cycloalkyl groups as previously
defined, for example, Cy.49 alkenyl, or Cy9 or Ca.19. Thus, alkynyl is intended to include
propynyl, butylynyl, pentynyl, hexaynyl, heptaynyl, octaynyl, nonaynyl, decynyl,
undecynyl, dodecynyl, tridecynyl, tetradecynyl, pentadecynyl, hexadecynyl, heptadecynyl,
octadecynyl, nondecynyl, eicosynyl hydrocarbon groups with one or more carbon to

carbon triple bonds. Examples of alkynyl include ethynyl, 1-propynyl, 2-propynyl, and
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hal oal kenyl , hal oal kynyl, hal oaryl, hal ocarbocyclyl,
hal ohet erocycl yl, hal oheteroaryl, halo acyl, halo
waegalikphz hydroxy, hydroxyal kyl, hydroxyal keng¢T/AU2009/000480
hydr oxyal kynyl , 25 hydroxycarbocyclyl, hydroxyaryl,
hydr oxyhet erocycl yl , hydroxyheteroaryl, hydroxyacyl,
hydr oxyar al kyl , al koxyal kyl, al koxyal kenyl ,
al koxyal kynyl , alkoxycarbOCéflyl, al koxyaryl,
al koxyheterocycl yl, al koxyh€teroaryl, al koxyacyl,
al koxyar al kyl , al koxy, al kenyl oxy, al kynyl oxy,
aryl oxy, carbocyclyl oxy, aral kyl oxy, heteroaryl oxy,
butyhtiegneay,cind lpextynyldisyrhensy Anhiak\dl kaay mdyebostioanly Sibgtituted by
hal oal k nylox hal oaryl oxy, .30 hal ocarbocycl yl oxy,
one ¢AneraeRARYA! SUVstityeRtcAsdicesin defncsy |
hal ohet er ocycl yl oxy, hal oacyl oxy, nitro, nitroalkyl,
nitroal kenyl, nitroal kynyl, nitroaryl,
An afiienybgeup mmfymn;priserai dartwmetb exarhmyl tripleWdnd and an alkynyl group may

2009/ 1 0 2P 9/ 000480 t b I
ComTISE A A 0 e OB SOR IR PRS (it s CHIISRe SR B PR ERoErouPS).

dlalkylan1no al kenyl am no, al kynyl am no, aryl am no,
di aryl am no, aral kyl am no, diaral kyl am no, acyl am no,
As weddiareind ths, temet garplly far altearhwaryiet dendgsy haprioficsingle, polynuclear,

COHJI%%E?%OE%/ ca@ bé)s)l( eegtq kaycfrg%] pﬁ%(iﬁ)a/il:a% l Syl g %%llgox xa{r}p %, of aryl

1ncluabk)ﬁhbﬂy19 bﬁoh@ﬁﬂﬂle ntérlﬁﬁﬁn?], Yubteptleh il On }Iﬂ{tﬁill'; hitesahydronaphthyl,
aral kyl thi o, carbocyclylthi o, heterogcyc

anthigeensil.o aiﬂyxydrmushra%v?{,t thepzangupgesyl, délbeg%ﬁnﬂaﬁgﬂnyi phenanthrenyl,

ﬂuoré#ilf ﬁ{}f?@ﬂ e 1(}162191 a&’;b@éd%&m%@ng@n ﬁ(ﬁ;&g%%d A0 9RIude phenyl and

naphéyl. nobﬁﬂt Earydcgrdupl magnbaalpéibealty auhdtitutadi byoaamy ! or more optional
am noar hloalkyl t hi oal kenyl , thioal kynyl,

subs{iyeRfs 5 @@6&4 ned+ hi oaryl , t hi ohet erocycl yl ,
t hi oheteroaryl, thioacyl, thioaral kyl, carboxyal kyl,
car boxyal kenyl, 10 carboxyalkynyl carboxycarbocyclyl

As used b@ﬁylard}d terma " dhxgm@t é'alhcmderyd" arahl'am};cytiearenn‘an@&d to denote

the d& gﬁe&gi acy ’"glgcyg' TYEN g‘r @J%(Lfé ar bo §St ?raaslh@{elﬁ defined.

carboxyestercarbocyclyl carboxyesteraryl
carboxyestgrheterocyclyl carboxyesterheteroaryl
In thisaypeeifigatianeiontignallycabpignipdt issteleraiodgpan thet @ geguipymay or may not

|

be s@%ﬁ? oL @%%‘lde sé[ﬁ'g??/’ g{)ljé%/ g%gndeglg%&i?&?l 0909% ﬁi!)é(ﬂf wmﬁié) two, three

or mm’. dﬁ?cgl/amc and cﬂx?agahkmugso(ﬁ mlytr[gl &x%tianaf l@mumhtganmhdmg those
a or | car bocyc or a

selecfg] : it hﬁ&r aligerl kot artosydyb Ayl r{lyef%?wiﬂc peteroaryl, acyl,

aralkyP' néﬂ(ﬁ *hetél"aé’y lkylaFm@%g(%/a?%lke%ﬁlcarb%E% 18, KM, » haloalkyl,

Ayl car ocyc ary et erocycl
haloalkstyhe lheloaﬁcry;lyl, badydrgl; yhaloerhdachil k yalohstetdoyxiyvi] e Ahloyiteroaryl,

f deal | | I,
halodiflr CRAGEREE oo Y v SRRTY | rorrsaikante: brdieputiions
hydrUiycﬁfHoE?dyld @@@Ecﬁ(&@@l ylllydr etk § ¥yl eﬁfdfbxyhetero ar?fl hydroxyacyl,

f oxi dearal’kyl | sul fonyl-al kyl . sul fonyla

hydr@mafaihxll al fleagalkydy| f@h@ﬂyaﬁqebﬂcyca&bxyaékﬂﬁ}’bnyIaﬁioytbfcarbocyclyl

alko@%{r Slé}?tegocc&fglfy}éng k?#(lg]%%}%l net e %qy& o gﬂlwplaraﬂcyl alkoxy,

alker@%ﬁy@naﬁﬂ@ﬂﬁbkﬁny larylexy, f Oﬁélmo@ﬁﬁi/lbxy,w .aralkyloxy, heteroaryloxy,
sul f onam docar bocycl yl , sul f onam do

heterggyalylexy.t aaglaxviohetog @e‘syacﬂgaioaﬂ@wmmmam%wmw yhaloaryloxy,
haloc%ﬁ({cggﬂ?[;ﬂe %;ﬁﬁgérall&wxfypﬂﬁgﬂe‘?&%&i&v, halgflétgr%@%iyloxy, haloacyloxy,

nitro, nitroalkyl, nitroalkenyl, nitroalkynyl, nitroaryl, nitroheterocyclyl, nitroheteroayl,
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25 nitroal kynyl, nitrocarbocyclyl, nitroaryl,

ni troheterocyclyl, nitroheteroaryl, nitroacyl,
waordwozmoat kyl , cyano, sulfate and phosphat e grpCpaU2dos/000430

some enbodi nents, it may be desirable that a group is

optionally substituted with a reactive functiona

group or noiety. Exanples of such reactive functiona

groups or 30 noieties include epoxy, anhydride, cyclic

ester (e.g. lactone or higher-cyclic oligoester),

cyclic amde (e.g. lactamor higher cyclic

ol i goam de), oxazoline and carbodimde. WO

nltrosz@bwwmommmuzmcgmn@&,sOammchz (NHp)) stkdamino, dialkylamino,
a_gr

B R
acylﬁmaﬁ;flh@cyﬁmﬁldchbt&o@%lé‘rﬁﬁfo Bé’c@ﬂoﬁrﬂﬁﬁin%d@ﬁb@:ﬁp% gS&?ﬁfer amido,

chaj n. Pref err ed {)tl onal substituents i

alkylélﬂlah@myp oABdsHRhsayiows, falkydsulphenyl, graoylpdpmnytm.tm ealkylthio,
I
alke Orrer !f{lﬁ)l@fb Sp%zﬁdl %’yb ar e‘lﬁyl%&gf ol Sgpg?;ﬁylthicgljgl la)%ﬁrpgyclylthlo

heteroynyilthme mCylthm[ ﬂﬂibkﬁi&ﬁ@lﬂ)nylhysﬂlﬂibﬁdrﬁidléwanﬁﬁoaﬂkyl aminoalkenyl,
]g ymet hﬁ/ hydr oxyet hyl , hydr oxygr opyl)

amm8¥ >Z)a| Ripinqearhpeyeluh h Ayimetmy| | apoheizipsyelyl,, aminoheteroaryl,

aminBEdy O%ir\ﬁﬁ{o(ﬁfb)ﬂkyl %ﬁltlgﬂ%y P}Léikenﬁ Wﬂi@éﬁ{}t‘ﬂg th?ocﬁl%)égycrlﬁp%hioaryl

et ¢) al koxy
tlnoh@temgyylyl p rtlmphctmsoﬁr )butthwylcylp ytdniaaperlb;dp Xgla,rbd}mlk@'hubﬁﬁbkb)(yalkenyl

AR AN RS T —

bogd o falllEy1] @l Sk |
car ﬁ?/’d r}}gx arlﬁﬁh@'g raoxyC1 x g@stg/ra’héﬂll Qjarlﬁ)x?!eéféﬁjalkeﬁﬁ Qarboxyesteralkynyl

Carb%apismarba wyl cyano, cmbpxwesca@@r@) L6 a kgdrbomsterheterocyclyl

carbo@(ghﬂ%h§te{b%§ﬁy!:ar{) ee@ CFaf g %p/estt%gqaﬁ}(yriﬁ%}daﬁ@y{ am1doa1kenyl
amidbylklyron,y Camﬁiﬂckﬁﬂocy@}ll 6 @hll‘i@éifyl %ﬂ@h&&l—)cﬁclﬁl KYdmidoheteroaryl,
e

noxy

itr 0)Cl_6_al kyl and am no
amidGo s oD | Toh Ty slalletyh Horngalssayl mrewlcarbocyclyl

I, Cl 6
formﬁaﬂfels, g%’/ete@a%l % f%ﬁgllﬁetfll&%gﬁ%mﬁ%gf of(o&( cylalkyl
acylatifeRyl, | aca/&edk)aml nca):ylcbﬁnzydlﬂg(ya((y\ldw%eacfgllbfg&b}ii{(cl%lﬁ S&iyflheteroaryl

y a

acvla be flfrtﬁllﬂ}p’ subs H E
y ?‘@dr ox§°V 4 xy % O’é‘ ﬁéﬁ yl, Cl sl ipxidsatkenyly ocﬁu]éomdealkynyl
sulfoRilikdakboc§yIF1)0, §U1fcfx‘i’de%(l 0) stuﬁoﬂh% r?@ﬂgrlam gg?fcmdeheteroaryl

am no Iylamno( Cl-6 20
sulfoxllé@qwi,amswﬁamdqam}kﬂm nmlfomwta{ﬂyyﬂ,am sudfonylabk,enyl sulfonylalkynyl

sulfo%?l@zlt ﬁé’qyé‘@ nguh‘oe %Ir%lp)ﬂlg ﬁ%{cefogxéj?lgﬁ?l 8n§(1 et‘érhoaryl sulfonylacyl

sulfoﬂ&lﬁéﬂk)/l}B) sunbﬁmidamz;m (Mﬁ[ﬁ@haﬁnﬁﬁﬁﬁé’ﬂyﬂ tseluﬁ 1&%u<yny1
further substituted e. Cl- r oxy

sulfonpmidesathoryelyhl kyl | Cls‘%ﬁmalm&qarylh al oCl ’6 smllﬂoydlmldohetamcyclyl

sulforféhé g?x %&9}1 sﬁf&laﬁh%acgrk @%n@ﬁ%% ik &lce{lf%%%ﬁ?ﬁ nitroalkenyl,

nitroalley@y1) nﬁtdcyﬂbo(;ﬁ:lgl, fitroaRd, Gﬁﬂrdﬂiélteroc%lél?}h %tr@l@&ér%bl‘i/l(y)mtroacyl

ei n the phenyl group i'tself may be
mtroaf%?ﬁhé?“é{?b‘iéﬁ@@é@o@ hgte ZIgYPsC1- 6 al kyl, hal o, hydroxy
hydroxyCl_6 al kyl, Cl1-6 alkoxy, hal oC1_ 6 al kyl, cyano,
nitro OC(0) G _6al kyI and anmi no), repl acenent of CH2

In somp telleOd@‘{leImeaQ%h I Hésyableethgt a@ftm@) Bl d@tiogﬁlllﬁ l@ulﬁéﬁltutec)l with a
ester, et st oropy ester utyl ester

reactl@b\ﬁcg ﬁ rOé‘I Eﬁé 3{ a1nJ nles of 'Sf%c}h Frackiyg fietional groups or
moieties bﬁdluddlé Eakh anGB 118 RlekYe.

hydr oxyl %ﬁi 6 al y %kl ek)c()xé ﬁg{? gﬁ%@ﬁézcl?coohgoester),
CYchcca}Ia%(e ilagtan @cmjl@lcs@ha I0I¢gba,m1da)j oamdobio} ,and:@ﬂblidlmlde

CONHphenyl (wherein phenyl itself may be further

substituted e.g., by C1_ 6 alkyl, - 13 - hal o,

hydr oxy, hydroxyl Cl1-6 al kyl, Cl-6 al koxy, halo Cl-6

al kyl, cyano, nitro OC(0)Cl-6 al kyl, and am no),

CONHbenzyI (wherein benzyl itself may be farther

L T Y 1
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In some enbodi nents, it may be preferable that the
al i phati c hydrocarbon group Ris 15 optionally
wag@adpstiztout ed with a pol yet her chain. The ter m POEHAUY®N000430
("hal 0") denotes fluorine, chlorine, brom ne or iodine
(fluoro, chloro, brono or iodo). Preferred hal ogens
are chlorine, bromne or iodine. 20 The term
"car bocycl yl" includes any non- aromati ¢ nonocycli c,
pol ycyclic, fused or conjugeted hydrocarbon residues,
preferably C3-20 (e.g. C3-10 or C3-8). The rings may
be saturated, e.g. cycloal kyl, or may possess one or
nore doubl e bonds (cycl oal kenyl) and/ or one or nore

' | | l.arl f d
In sdoid PrBodRRR, GOy B8 VML oodf st otieffy tedavitn o
polynnem@laﬂy SAE BRam§ie iof advher s @h‘iuri iﬁ@iuﬁgﬁa ﬁéﬂ%t‘ﬁ@f Q.

25 cycl obutyl, cyclopentyl, cycl ohexyl, tcycl oheptyl,
cycl ooct yl, cyclononyl cyclodecyl cyclopentenyl

Pref&ﬁéﬁl éﬂ’t‘ﬁlﬁﬂnéﬂbstnﬁ&% %’(ﬁﬁ atBYG%lle%P?Héf di g’[ﬂ% functional groups or

cycl chexadi eny at etraen
moiet{ess glolympeér QhamSI amdec‘d}yjll (éf #.eCt. @all{yI h&h@rsQﬁMﬁW h pyl, butyl,
0

cycloﬁcﬁ)glé,?@? ?cg)u 3&,0 k%cor&) ugr? oS egyl gd ugg&@y@% h%fdroxymethyl
hydrdié&@ﬂ‘?/@ ar Reftokprbsies, alﬁé)?}fa zﬁ % &3 _100nb th )gsace J%vethyl

wher ei n ‘oneé or nore at ons are
methgx ypsepylo gthorymethsl etlhoxyethyl eth@rwmmé eac)naikew w@t O% alkoxy

resi ui t.abl e heteroat i ncl ude 0, N,
such %§ %ﬁ%ox ul Eatil}f)ﬁ(/y 0, PIRP B t e r%"’? Hﬂxyﬂo?@h?%‘tt?iﬁ’% halo,

tnﬂualtomwh gichipbac®ell, tkibicmdmothiae h f:
o 9, KSR b YRR iy b

heteroatomor b
fuﬂhﬁeg@%% )‘:f’lg =ngLfEi mﬁ@inehai%t hivdroxd bydrpeyGiicatlkyl, Ci alkoxy,
haloclig,ﬁliﬁ IéL o, )rllltfrg)rg?g(?)?lgg%lﬁ@tl ga?@ (?%11@0 b Pév%)er%m%régzyietself may
be fum@mbembsditu’ue}i ergaclyeICyls . aligy) hiﬁlbld ﬁy@éﬁy'ghﬁﬁ‘lo)@fcl salkyl, (|31 - alkoxy,
e C r may include azridin oxi ran
halo(.{'ﬁ aﬁﬁ’i %}f X,alilgp @8@@1%@%{@4 g amlpg) qn&lgl%{gny (Wherem)]/phenyl itself
may B FuPhEF ﬁbgﬂltuteﬁwg' 1‘;&0}} ?L g%ﬁkylr H%} M hx]@ﬂgggo} k; %1{}5] Fl s alkoxy,

Clplperazmyl norp
haloG wialkark slyrmes Injtrgp PCAOIC . chilkyll and iimmmrtmh@j’lbm/ (wherem benzyl itself

r,ahydro t et r ahydr opyr any
may (LRI ol S P b bR iy, Cahony
haloQpy rafta0) tywnb, nthPOT@N] s alkhi, 3HQ! dftinBY,| amino, alkylamino (e.g. Cyu
|soxazoI|d|nyI di h dropyranyl ova|ny ﬁ g ?
alkyl, Wi"]ér?ﬁrf% pﬁ}qo ethy: mmgnynopy]@nnm atey,| dlallkyla(mmjd; g. C1 ¢ alkyl,

such %Qg‘gﬁl'n@@"ﬁ? h geh{yllﬁﬁfnﬁéle Mﬁﬁ}l?ﬁi@% pOYIZHITD E%g yNHC(O)CH),
phenyilamlnncKwherEylh ,phéﬂrquusleltha)Z rbe_\/ﬂlrth&hsﬁma@ﬂmed, ghﬁngr@n{élk% halo,
hvde &ya 1 ﬁyr anyl and di hydr Oﬁyr anyl . 15

Y Ox}ﬁ alkyly Gusddeoxanalo€1-neiksk wrrnos nitpe O MCi.calkyl, and

i, By CORL ), T 5L U, BRI .

salkylasuelo ap rmtydtecya,nbarzoyht(whereﬁﬁ ittebu phelﬂﬂ Gérﬁlﬁﬂ 8felf may be further -

substiid? BapY g aﬁ?y&f:i@fqgé’é’ldﬁgﬁya?yémvﬁaﬁ&yls B -saatepxy, hadoCu.s alkyl,
cyanonﬁmﬂée(D@Gb)@&ME&l' énd hﬁﬁlﬁ}’l%f)ﬁg&nelﬁ%'f cap) vsltlg %Lﬁ 8) ?gr@Ozalkyl

i ncl ude, artlcularl
(e.g. Qpeplkyt \‘%C}b ps E@thﬁl r@tetx,acﬂhyh esatelo psoayl eestee,pblﬂyle dsteﬁ)h C®;phenyl

Cvherdit iRt Bn, B RO PSR s B o o s R 9ayriroxy;
hydrogyldlipalieayC|.fukede har @ da/d]kylPWahQ Yitro %é@@%{ ﬁalkxl and amino),

m_dazol yI fur anyl benzot hi eényl, 1so
CON}k;e | (Whegeibshowl diself play herfuxshgn spbstiuted dg. ydy, Cr.s alkyl,

pyr azol yI pyrazinyl, pyrimdinyl, pyridazinyl,

indolizinyl, quinolyl, isoquinolyl, phthalazinyl,
1, 5-napht hyri di nyl, quinozalinyl, 25 quinazolinyl,
qui nol i nyl, oxazolyl, thiazolyl, isothiazolyl,

I soxazol yl , trlazolyl oxadlalzolyl oxatriazolyl,

——t .
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WD 2009/ 127012PCT/ AU2009/ 000480 - 15 - (e.g. Cl..20)
such as, acetyl, propanoyl, butanoyl,
wQ20metikipipr opanoyl , pentanoyl, 2,2- di net hyl prp@EATRI09/000430
hexanoyl , heptanoyl, octanoyl, nonanoyl, decanoyl,
undecanoyl, dodecanoyl, tridecanoyl, tetradecanoyl,
pent adecanoyl, hexadecanoyl, heptadecanoyl,
oct adecanoyl , nonadecanoyl_gpg i cosanoyl ;
cycl oal kyl car bonyl such as cycl opropyl car bonyl
cycl obut yl car bonyl , cyclopentylcarbonyl and

gclohexylcarbonyl gﬁ@ such as benzoyl, toluoyl and
halo, Byfpripyiydr @?Yél@l&r%%’l Iarlkﬁ’gy;ph@ﬁﬁlasl ogyanpe ngfro OC(0)Ci.

e DT QO Bt B T Sk R sntipes . o
Cis alhyl ri&ﬂ)dnt llngdrai}k apdrpkyl( €;. gaﬂ@ﬁp@{.dﬁwkaﬁ}ethéﬂo Ci1.6 alkyl, cyano, nitro

OC@%@ Ilpr X anoyL&a@gﬁ @é{{]&hyl u anol%lg] @\ﬁgtgagtlhgligpterl ethyl ester,
prop?h@s‘ﬂ%fl JQM FE}’ﬁYde gﬂiﬁ/ﬁ gﬁg ﬂl?'el?]oyfrﬂ%el&g '@ég[‘?ﬁk} Ci.6 alkyl-,

nd henylhexe oyl
Ci. sah@@HN'-](]l pelkybnand (Cnﬁ@lﬂWﬁﬂ-@maﬂqﬂ#) dndalkyl (e.g., HS Cy alkyl-),

carb%%ﬂ%’i&%%:t 6%%{16) ﬁlllfa{i% Xﬁlal k% ﬁ(yl 2?% t(ﬁy oty kSys 2lkyl),
amld@urkm fog P'BENS(CMJCP& alk;apngydjp quyﬂ)gt(yml OkyISu ?Walkyl g,

n oxyl o and ha yoxyl oyl I’sul f ony

ondiig nﬂqﬁ),ﬁﬁﬁﬁ Lo oﬁyd SrOX tshb}lk}s}rl)l X sngliy! (o, ONCh g alkl.),
het
surhSIOPUEL  KIORInYho) S5 st T ORKFIORRY KNOH, SHER Bt oo,
R(OLSCesuikyie mmﬂt:l,sl anltyl(g))?s?wqujl sulfothammaudya(eeg YIHRN(0)SC..
n etrazo ace ;
6Mkﬂ2thbﬁﬁ lﬁﬁiﬁggﬁéﬁﬁyghch as he?erocygllcpropenoyl
het erocycl i cbut enoyl, heterocyclicpentenoyl and

heterocyclichexenoyl; and heterocyclicgl yoxyl oyl such
In scage embotiments it glayobey breferabledththitenytiphhtiohytmehrboi hgoup R is

e.re LIy substituted as 20
cmhogg@%§%ﬁgﬁﬁﬁgaépﬁpogﬁgwfgp%g ‘sul foxi de", either alone
or in a conpound word, refers to a group S(0) R3'

wher ei n RY IS selected from hydrogen, al kyl, alkenyl,
The tgrmy'hglogerr § haloﬁede@p@amlonne chldrateebmmgme vt jodine (fluoro, chloro,

k f f d RY
o RO B P LAL L SRR SRy BrSLer 1 0

"sul fonyl ", elther alone or in a conpound word, refers
to a group S(0)2-R3' , wherein RY is selected from
The F?Fa &QQQCMkamcluapwnyp nanfeyangatic menecychet mlmcyp, fused or

oSSR phon SIUMSEYINENG, STl B Sl

saturated, . g. c'i]bbalkgt ror ‘heayl foeseasTonkess, metd dudiblebapide (SicldalkeRyl) and/or

one G FRRerIP I b Seieibe &%@Nﬁq@(ﬁrﬁ%@@eﬁ Moieties are
5-6- Iﬁéﬂfb’éred 8t bQ@YEemﬁéﬂéM rﬁﬂg’ sy@fe}ﬂsa %{ir? aFLO gxes 1nf1ude c¥clopropy1

het erocyclyl, carbocyclyl’, an
cycloprist.e ey@opdRiylj reytlotiexytil czﬂahépyyl qybbnyﬂyl amyd:lchmyyl cycllcniecyl

ref.erred, enbodi, mrent st one RY i,s hydro
excloBefibfin o SRTHRRE n eRaps iy Bgperierizny Ly nfoeiohexadieny,
cycloogtaich@énylsind&ed, syl and Irﬁle@*loadeSt sense as
understood in the art and i ncl udes

The term "heterocyclyl” when used alone or in compound words includes any of
monocyclic, polycyclic, fused or conjugated hydrocarbon residues, preferably Cso (e.g.

Cs.0 or Cs.g) wherein one or more carbon atoms are replaced by a heteroatom so as to
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groups of the forrmula NRARB wherein RA and RB may be
any i ndependently sel ected from hydrogen, al kyl,
wa@bdenyior2 al kynyl , aryl, carbocyclyl, heteroarBCT/AU2009/000480
het erocyclyl, aral kyl, and 10 acyl. RA and RB
together with the nitrogen to which they are attached,
may al so form a nonocyclic, or polycyclic ring system
e.g. a 3-10 nenbered ring, E;Irti cularly, 5-6 and 9- 10
menbered systens. Exanpl es- 6f-"am no" include N112,
NHal kyl (e.g. G _20al kyl), NHaryl (e.g. NHphenyl),
NHar al kyl (e.g. NHbenzyl), NHacyl (e.g.
providtdCh Ondulardfatik yilesidNEIC( Ohigdbad Wederodibdnk Vihelully |0, W)e$ ePnand Se,
each al kyl, for_exanple Cl1-20, nmay be the sane or 15
partiglps QY F0d el Whste BYrenBere by glomsoeirgipiagady this may be by
e _ . h
o GO B 8 208 1O Rl gBlp Sy AL sonp
mayi bs shtunaedsir pamiaby amsatncdedst Dodpossedshenardr awee double bonds.

ncl udes_gr s having the forml 0) NRARB, wherein_ .
artig{3Eii PrrgSTias o LEOGHY e %6 Aoyl %mkifﬁﬁrﬁreé%m@fcﬁﬁ Suitable
' [ ; I R - Sheirall | Varetidi
e e
oxet@(yd) Nisansitl ) 2Ha(ojokHac prrekdigyl, CooymHaylD) erpezidyl, k yiperazinyl,
) henyl ). J I kyl al kyl - (wher ei.n. each . .
morfioRhpt bR istie T R B GTE tiomorphotiny,
dioxghflf eft@AYydroffttnyg, @dtrabydmphensd té&ﬂ?ﬁrop@ﬁ‘biﬂ)’nEﬁtﬂaﬁydrothiophenyl,
contai ning one or nore sane or different heteroatons
pyragelinyl, @9Xq%w&ﬁdthgzphé@yfrH@X@é@lrﬁlmdafimmwn@h 'oxpzinyls gyazinyl,
. N+t d e e d i n e . —
ool | Fetf AR S BR0R CuRatl MhBRACH RaRRBARIA, rithianyl
azepidyz, oxepinyt threbanl,ddddmyh nindarmylp3H-indollyldisotndalikyll 4H-quinolazinyl,
al kenyl , al kynyl, aryl, carbocyc).yl, heteroaryl,
chropepyl sleryaap}lﬁ,y I%P@PR%?L a)ﬁranm»d.éﬂés@éwﬁwlof car boxy
ester include CO2Cl1_20al kyl, CQRaryl (e.g..
CO2phenyl ), 30 CQ2aral kyl (e.g. CRbenzyl). - 17 -
The Ttean t "Geterodngl’ einohtdesri'anyr of mesrecpelicaspalgadlitie fused om conjugated
hdits broadest sense refers to ﬁ{% [atomothr tl%ang ;
yAroeaTROM oS AN WHICCH™ P8y Ob 8195° FERBR A1ogFS 41 ksRlnged b 3y iiproatom so
as tpRWRle dledrohfatil désiiedNPlesiredl hdlbak P BhRNS-20Nelgs8ms, e.g. 3-10.
nitrogen, oxygen, sul fur, phosphorous, boron, silicon,

Partiguladyii priefeaed heterogrylusre prér enp 10 cuembergd nhicydigenng systems.

. sul fur. ~5.Pel yur athanes. | '
oI AN SN, P PO, Wi v
mord\bborpitese ke tepladedahisinddy 8 by Ko Promyrest thasdthoheteroatom or by

differreenr’g rl?e%csrgetlt(oegns.b y S%ﬁgﬁg aéxagl%ﬁegugfa hg:tlelro)a:ryl Q\Ijoll\lli)é -rrcl:gy-k(i:ﬁc%cfse )1()yridyl,
pyrrolyl, thienyl, imidazolyl, furanyl, benzothienyl, isobenzothienyl, benzofuranyl,
isobenzofuranyl, indolyl, isoindolyl, pyrazolyl, pyrazinyl, pyrimidinyl, pyridazinyl,
indolizinyl, quinolyl, isoquinolyl, phthalazinyl, 1,5-naphthyridinyl, quinozalinyl,
quinazolinyl, quinolinyl, oxazolyl, thiazolyl, isothiazolyl, isoxazolyl, triazolyl,

oxadialzolyl, oxatriazolyl, triazinyl, and furazanyl.

The term "acyl" either alone or in compound words denotes a group containing the moiety
C=0 (and not being a carboxylic acid, ester or amide) Preferred acyl includes C(O)-R,
wherein R* is hydrogen or an alkyl, alkenyl, alkynyl, aryl, heteroaryl, carbocyclyl, or

heterocyclyl residue. Examples of acyl include formyl, straight chain or branched alkanoyl
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R1(11) 10 A, B and Rin general fornmula (lIl) are as

herei nbefore defined. Rl is an optionally substituted
wa@bkdiophztonz hydrocarbon, and x may be O or is aP@DAURG09/E00430

integer ranging form1l to 100, for exanple 1 to 50 or

1to 25. RL will generally be an aliphatic hydrocarbon

having 1 to 40 carbon atons, for exanple 1 to 20

carbon atons. R may be li near or branched, 15

saturated or unsaturated. Wwre the hydrocarbon RL is

unsaturated, it may be nono- or poly-unsaturated, and

i ncl udes both cis- and trans-isoners. The. hydrocar bon

(c-g-FC1-mhysuple as, Iapﬁ&hrpmpaltny&nbwadoﬁl IQyﬂnethgilpk@mylbyl Qfentanoyl, 2,2-
i c_hydrocarbon

b
B B, RS, DR G SR O o,
dodebmaynetﬁcwmd;ﬂ dtfddesRiak, fp&ﬁhd%caJJW 'méﬂa{e REAHC énh%hadecanoyl

be substituted, for exanple wth a
octa %Ft%f.l,m rﬂ@or%@@@w 20 M4/ oicosamoplk onmycloaliyleastoiniyt  such  as

eyl ey bl AR AR BuolPEen o HoR bt S loheeyicarbonyi

aroyli suohges bertzbpls eolslsil hied nbphthévd; afdlkanbld s@Bpse 5héﬁy@a1f<£ﬁ&1 (e.g.
- 0- - ol et repr esents an ester

Phen}fﬁ%?tﬁf é%@g‘!a@rpa’éwlp@h?@éb@anqy | pmny\hsqwﬂyh hélepmllpmﬂoyl and
phenfReibioDn, MTShGRREARNA I R idfGRT Shnyipropanoyl and

naphﬁwﬂwﬂr@wan elsalkemoa'b C csmdlancas Wplidnyldiieenonl eigé.gon plh&n})rlfnlobenoyl
phen?lﬁ %R%{lem B’ uct ure of general formula

s oviPIEY ’fnS S\Wép%{lt?ﬂoé(% hand | piaxsxenayl and

hthd t d ]

naphik§laikeroyl (e8! %B%yl;ﬁ‘oﬁ&%?f e{}ﬁﬁ%@%}lgﬁ eaﬂcf‘poﬁﬂhgﬁe atenoyl);

rise the a-oxy carbo in a

aryloiquﬁkaﬁ@ ich qgaﬁlﬁn@f}@cq:tybamhldrﬂnemvplgnﬂe aaﬂthiamﬂjahmﬂ such as

1Yx1,1117RRI
phenfiltidchpoctity SRy 5148 25 menHaBernat and nakhHtroxyiovt
arylsﬁfqnWerSuch eaentphei@RIGHHNT Snii tﬂhpﬁly@sﬂﬁoﬁiylt h@lefe?d&@cﬁ&’c%fbonyl

mer backbone, R2 is a z+2 valent noie

heter%%/péeaﬁ 0’?" orfUebt i %ﬁwalthlﬁnﬁlﬁﬁ%ﬂ,t uthéstylpiregenepik, tlnenylbutanoyl
thienfPEAtRRAA| t}’n frﬁé{{%ﬁﬁéf &t gl)lgfatggtjg adlag?}ggf%ytg%ch tetrazolylacetyl;

subst i tute
heter@qyklj(caélmoa} y| esueh al kyd endxetgtod:ﬁ:hapﬂ@péﬂdyﬂ ve ll@teMHy@E&futenoyl
ran m 1 ﬁit exanpl e

heteroz;é/c Wﬁgfﬁé‘f’ lgéjerﬁcyéﬁgaﬁfeneﬁ talyi mgqaiocgyci:ggglygxylm such as

thlazcﬂjr?’gg?r(]):?loﬁaﬁﬁ ;@lﬁ@l‘é&trlgly@g%gfl 'ﬁle%’oﬂfaﬁﬂ &%g%li)g&%ﬁg' ggcmgted as

describaghberieirent s of the invention, y ranges from1l to 5 and
zis 0. Cenerally, R2is a z+2 valent npiety sel ected
fromoptionally substituted Cl-Cu al kyl ene, optionally

The terbStulfoxidet], ERhdEldod kemny! i | Sti e
aryl ene, 15 and optafég%éfﬁsas“ﬁ%?i ,E%fﬁlt%:% ‘Ibg{'dé% S 0)RY

wheregy kﬁle]ﬁeseléﬁe‘tlgoﬁlr ;}tlyémgen,czalloﬂz akdoyl, erakkyn?h os®l, heteroaryl,

heterog iyl %Q‘bbgyctéﬂé afl{ ralfh), | P aD“?HI%C‘Ij te%%gigw Tudd Gyt pheny!

and balzgl.n ext ender or polyether polyol within the polyner
backbone. This

The term "sulfonyl", either alone or in a compound word, refers to a group S(0),-R?,

wherein RY is selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,

heterocyclyl, carbocyclyl and aralkyl. Examples of preferred R” include Ci.pgalkyl, phenyl

and benzyl.
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noi ety may itself conprise a branch point within the
pol yner backbone represented by - 20 (0C(0) NHE) z,
wok@oa2mwizray be 0 (i.e. no branch point presenPQT/aD2@mn000480

integer ranging from1l to 20 (i.e. branch point
present). In contrast wth y, the integer z is
therefore not intended to represent a repeat unit per
se, but rather to reflect the valency of the R2
noi ety. For exanple Where'y1 s 1and zis 1, the R2
noiety will have a valency of 3 (i.e. z + 2) and the
ANHC( 0) 04- R2- (0C(0) NHE) z- O+ npi ety in general formula

The tetnh I'julfomgmidedy eitheanjohe pr inea Gnpepdesed; reierbio apiosp W(O)NR'R”

whest ek Y e ofspereharr el fory Bufon fenset Hidny, an,

heter@ {, ORALbYy D attodl@dh, amlenutigne, Eeripled @k"pteferred R’ include
sStituted aryl ene; and optional ly substituted

Ci zodkkly pbensd angi benrd aﬂlkylpeqf@redrnmbodlmehatzleasé ope Rﬁ&zs hydrogen. In
romoptionally substituted al kyl ene,
anot}beﬁt'??prg%gpﬁyﬁ*: ijty Eol%f’%d al kenyl ene, optionally

substituted arylene, and optionally substituted
al kyI ene-aryl ene-al kyl ene. Wen z is an integ ‘%S
The teafg]agne} snised hereip, tsthigadest ?ﬁ?ﬁ%ﬁ%/u%#e&??%@ prtzpnd includes

g_g,roué)\s;‘r {)ailntﬁg f(ﬂ%{lﬂf eas? tv?l}e}%lgll{gﬁ%ﬁ o ‘BE gﬁ? ﬁld%géhcfeﬁﬁ%oél@&@d from
hydrnﬁ@h alktyi/ ealKenlyE ratk ynyi, sarfll) carbycyb:éyllﬁetdmnyd; heteloapcly, aralkyl and
t l.ent al Th "z+ | ent "
o A Sl S B S e o
mon@@@ﬁ& ! dr'ifio 1&‘)‘&1@ @?sterﬁtecg | 2190 R REPRRE, %ﬂicﬁﬂlﬁly, 5-6 and 9-
|sa |nteer ranging from1 to 20, it wll be

10 nzgopvezed] aysteins. hdix@ﬁ@poéé&@nm" dangJndm Mizpdﬂiﬁhyl (i @1-20alkyl),

NHafY) g o B Herbli ] S nRinRa b RN E Y 28CtOfs et

NHC'EO%MPI)I Nﬂlk@fallt}h wheley®Ich bfiel bon exiapleaSent gdy by the same or
eneral fornmil a (I'1'L) in the polyurethanes in
dlffem@oar@aﬁw@re wenbereeringsy epiionsHy captaBing e o Hoysy ey different

hetexfogﬁron?st SNgn\ch)ZO uret hane | i nkages. The
€hanes 1 n’accordance with the invention may,

and preferably wll, conprise rrultl pl e portions
represent ed by general formlae I&n and/ or

The {grap japigey s rus%g?ﬁép 1ty é)écp@élgﬁesen%as derstood 1n(tLe a1)t and includes
groups having the formula C(O)NRARB, wherein R* and R® are as defined as above.

Examples of amido include C(O)NH,, C(O)NHalkyl (e.g. Cizoalkyl), C(O)NHaryl (e.g.
C(O)NHphenyl), C(O)NHaralkyl (e.g. C(O)NHbenzyl), C(O)NHacyl (e.g.
C(O)NHC(0)C1.20alkyl, C(O)NHC(O)phenyl), C(O)Nalkylalkyl (wherein each alkyl, for
example Cp.5, may be the same or different) and 5 or 6 membered rings, optionally

containing one or more same or different heteroatoms (e.g. O, N and S).

The term "carboxy ester" is used here in its broadest sense as understood in the art and
includes groups having the formula CO,R? wherein R* may be selected from groups
including alkyl, alkenyl, alkynyl, aryl, carbocyclyl, heteroaryl, heterocyclyl, aralkyl, and
acyl. Examples of carboxy ester include CO,Cipoalkyl, COsaryl (e.g.. COzphenyl),
COyaralkyl (e.g. CO; benzyl).
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- 20 - relocating an a-oxy carbonyl noiety within the
pol ynmer chain. Such transesterified structures are
wabk@o/1izotended to fall within the scope of theP@r/as2mmw/000430
i nvention. For exanple, general fornula (I11) may be
redrawn as general fornula (Ha): Rl(Ha) 5
Simlarly, general fornmula (Il11) may be redrawn as
general formula (Ma): HO 11 -01101111 AANC-E-R2 01
COGCGNB YX [E-1-11-1R HO(™a) 10 In addition to the
chai n extender and pol yol noieties discussed above in
the context of general formulae (Il1) and (I11), the
The fe@fi®thaidRIatdih" bhtheaby by ededdieesih fin &G (bwadasftcsensmi teferg teeany atom
i nv .
othebepali? gtqaﬁgg]el B (étp@rwmcggggﬁgé,ggpg%@?r @ pat aqr;gaég tg];péllpl Onélﬂ’g{'ticular
n o
O LR e B R per SRl HRORIIOBN CBlch, siicon,
selerfiumahd tatlatinty noie pitieeady nitmgen, axygenland subfur.nt r oduce
15 crosslinking and/or branching into the
pol yuret hanes. Reagents, equipment, and conditions for

Poly{ﬁ%ﬂﬂfl&cﬁquéfdc%aﬁéé Wiheh BREStA Ral RoBHHASE &le avek cKﬂB@MWl moiety
in the art. Polyurethanes in accordance with t

when presant ixompetion o thenadyreeisackbins rppréﬁmt@&m&qnﬁgﬂ £QrmU|18aGII)
reagents, equi pnent and conditions. 20 In accordance
with the invention, the pol yurethanes are prepared by
form ng a uréthane I|nk e t hrough eaction of a
conmpound comprising a ocyanat ey f nctlonal group and

a coArp.o.und_a generaj mula (b C—N———B
H

A, B and R in general formula (II) are as hereinbefore defined. R! is an optionally

()

substituted aliphatic hydrocarbon, and x may be 0 or is a positive integer ranging form 1 to
100, for example 1 to 50 or 1 to 25. R! will generally be an aliphatic hydrocarbon having 1
to 40 carbon atoms, for example 1 to 20 carbon atoms. R! may be linear or branched,
saturated or unsaturated. Where the hydrocarbon R! is unsaturated, it may be mono- or
poly-unsaturated, and includes both cis- and trans-isomers. The hydrocarbon R' may be a
linear or branched alkyl, alkenyl, or alkynyl group. R' may also be an acyclic hydrocarbon
(i.e. a non-cyclic hydrocarbon). Accordingly, R' may be the same or different from R.
The hydrocarbon R! may be substituted, for example with a hetero atom containing moiety
and/or an aromatic or cyclic moiety. In some embodiments the R! group is not substituted.
Where x in formula (II) is a positive integer, those skilled in the art will appreciate that the
—[-C(0)-CH(R")-0O-]- moiety represents an ester chain extender or polyester polyol within
the polymer backbone. Where x =2 each R! may be the same or different.

Within the polymer backbone of the polyurethanes in accordance with the invention it will
be appreciated that the structure of general formula (I) provides for an amide and a

urethane linkage.
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Y-CO X R where Yis OHor -[-OR2(OH),-]-0OH, Xis H
worow12B(D) CHRL) O ]-H, and R Rl, R2, x, 5 y BPOTADP2@p/000430

as hereinbefore defined. The nethod of preparing the

pol yurethanes will generally conprise reacting a

pol yi socyanat e conpound with a conpound of general

formula (1V). 10 Conpounds falling within the scope of

general formula (1V) may sil¥ly be represented as an

a- hydroxy fatty acid of general formula (V): 01 |

HOCOH (V) R

Polyurethanes in accordance with the invention may comprise the o-oxy carbonyl moiety

in a portion of the polymer backbone represented by general formula (III):

H O o) o) o)
A rL u o} [ T——o]—y»ﬂ o—f—ﬂ o}xﬂ T
[E N—°C o] Y \( H
I R R
H O (11D

4, B, R, R and x in general formula (III) are as hereinbefore defined. E (when present)
represents with 4 and B the remainder of the polymer backbone, R? is a z+2 valent moiety
selected from optionally substituted alkylene, optionally substituted alkenylene, optionally
substituted arylene, and optionally substituted alkylene-arylene-alkylene, y is a positive
integer ranging from 1 to 100, for example 1 to 50, or 1 to 25, wherein for each repeat unit
y when y =2, R? is the same or different, and z is 0 or an integer ranging from 1 to 20, for
example 1 to 10, or 1 to 5.. In some embodiments of the invention, y ranges from 1 to 5
and z is 0. Generally, R? is a z+2 valent moiety selected from optionally substituted C;-Ci,
alkylene, optionally substituted C,-Ci, alkenylene, optionally substituted Cs-Cyg arylene,
and optionally substituted C,-C,, alkylene- Co-Ci3 arylene- C5-C;; alkylene.

Those skilled in the art will appreciate that the -[-R*-O-]- moiety in general formula (III)
represents an ether chain extender or polyether polyol within the polymer backbone. This
moiety may itself comprise a branch point within the polymer backbone represented by -
(OC(O)NHE),, where z may be 0 (i.e. no branch point present) or an integer ranging from
1 to 20 (i.e. branch point present). In contrast with y, the integer z is therefore not intended
to represent a repeat unit per se, but rather to reflect the valency of the R? moiety. For
example where y is 1 and z is 1, the R? moiety will have a valency of 3 (i.e. z + 2) and the
ANHC(0)O-[-R*-(OC(O)NHE),-0O-]- moiety in general formula (III) may, for example, be

represented by moiety (a):
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15 where R is as hereinbefore defined. Through a
condensati on reaction process, those skilled in the
w@eaoompioh2 appreci ate that the reaction of an arP&laD009/000430
fatty acid of general formula (V) with a conpound
selected fromH[-OR2(OH), - b-OH and
HO[-C(0)CH(R1) 04, -H, where R2, y, z, and Rl are as 20
her ei nbefore defined and x in this case is not 0, wll
give rise to other conpoundk9falllng within the scope
of general fornula (1V). WO
2009/ 127012PCT/ AU2009/ 000480 - 22 - herei nbefore
defined, witth aQcyclic ester having at |east two ester

noi eti es thbt ern1part of its cycle, erein said
cycle qgnp¥Nsescan—@=ixx»9aqwm%@H f genera

formula (V1) where R is jas herel nbef ore defi ned.
As used herein at e exy "cyclic ester” is
cule havi ng at | east one

i ntended to ne ycI

ring (or cycle) mnt in JFS nmol ecul ar structure that
contains an ester 18 noi®ty that forns part of (aat
cycle. In accordance with the invention, the cyclic
ester has at |east two ester nmieties that form part

R? 1©fde|ftnsd cschez+2Thalsst gloidtl etldotedt Remiiobtivadlly sutstiRtédtatkylene,
at such g&/cl ic esters are comonly referred to as

Opthaﬁa@v seRtifyted alkepdens apionally sysiintad prilenc; s ersiomplly substituted

alkyleHQ n%'}@éne dl?}ﬁ@raé ef’ﬁfugng\%_&ozg ?so S)g 'ﬁ’oﬁxgﬁ%m&hftbﬁl %rcfglﬁ\ooptlonally
subs’utmtqnioalhyisne ruphuniailyt substituted\vadk drytent poptidnallyisfbstituted arylene, and
. O z-b-CH, . where R2, and_z are,as herelnbefor
optically SERpTHE] ?@b@@&ﬂﬁ%ﬁ%&%ﬁlﬁ%s Whensois ) Bicest Figene ffom 1 to
20, tﬁ& W'n‘i‘cﬂ@t r¥6idbs fdi“aeJrQﬁ{éheﬁkﬁn%}fﬁﬁil the E)Bly%eli%la@l%ne and therefore
etraet hyl ene gl yco propyl ené gl ycol,

will gpmt éwt ‘g‘n@ra]gn’y cBor, exaniple,oRy uremlq;yj@)oabove (Where z is 1) may be
descrﬂé%dp Y o a8 glli}gaglfylerfs%oﬁg;i e%}'fpg?ssmn’ "z+£’ Val%nﬁ" 15 %etefore intended

to opkrade 61y ﬂieohﬁﬂ@ﬁw@'l siBttatee hikykie Ut fimnagas dppropriate.
nmet hyl di et hanol am ne phenyl di et hanol am ne, gl ycerol,

tri met hyl ol propane, , 6- hexanetrio

kl 'I\]Fk}l;' ﬁﬁ%ez:}}r%gn%%gh 550({( %VV%IS“’;BB%’?%C et é\ﬁp}f ’r%ﬁe&nts a branch

polymer chain and forms together w1th A and B the remainder of the polymer backbone.
In some embodiments, z is 0.

The portion of the polymer backbone represented by general formula (III) in the
polyurethanes in accordance with the invention can be seen to provide for at least two

urethane linkages.

The polyurethanes in accordance with the invention may, and preferably will, comprise
multiple portions represented by general formulae (II) and/or (III) within their polymer

backbone.

Those skilled in the art will appreciate that ester linkages within polyurethanes according

to the invention may be prone to transesterification, thereby having the practical effect of
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Those skilled in the art will also appreciate that a
conveni ent synthetic route to formng 25 cyclic esters
WO goovhemuyh a condensation reaction of PCT/AU2009/000480

hydr oxycar boxylic acids. As part of the cyclic ester

used in accordance with the invention, the a-oxy

carbonyl of general fornmula (VI) mght therefore be
conveniently described as a condensation residue of an

a- WD 2009/ 127012PCT/ AU200%) 600480 - 23 -

hydr oxycar boxylic acid of general formula (V). The

cyclic ester that may be used in accordance with the

relodafiN@ il Qdxiyasarbdnyll efsictyt With@s tted poBngdri etird. haSuchotrmsesterified

part of its cycle. Those skllled|r1the art wi |l

Stm%lﬂﬁi @r@,agﬂoem{ ¢d ton@llgvighin Bsriprpg phihs pés?SG{lW@V@Igloélx yFor example,
[ ffect
oS P e B B ) |, 11

| east one ot er ester ety will bg provided by at

| east one pther conde S noi ety of|la
hydrAa-)W-Ee lic clhi s ajo+east+—eNe—@rt her
condense arb &yli cid residu¢ may be the

same or |fferen to the ce: oxy carbony[, noi ety of
general formula , and conpl ete the cycIeIf
the cyclic ester as 10 repr sent ed by the dashed {{aes
in general formula (VI). Thus, a cyclic ester suitable
for use in accordance with the invention m ght have a
Simidayky, genesalrfomuln €D haay hesrofommens generl fomsuledid®dnsed
noi eties of at | east two a-hydroxycarboxylic acids of
general formula (V), or one or nore

a ydr xycarboxylic acid of generaKDfornuIa 18 (V)
on re othe roxycar |c aci ds. [|The
A tﬂ%}u@ clic e@}HL- f thisptype—RpyY—pB

“be conveni entll y| repr nt e 7\Ia/nul a (VIII)

2 mhere Fis condensati on reS|due of |an

Eﬁ lic acid of pgeneral strudcture (V) G

is the con ensati‘on resi due Bf a hydr ox{car boxyl i c

acid, gach and each G may be the sanme or different, (ITTa)
each n may be 0 or a positive integer, and i is a

positive integer of the series 1, 2, 3, ..... [
wherein nl and ni +n22. 25 The cycllc ester of gen

In adgfip o thevghan @aann@%eanéfmhéolﬁeo%eﬁthsenseb alosisnin the Tontext of
genePBIOANYIES () Rd BPESHE remainder of the polyurethane in accordance with the

invention (i.e. represented by A and B (and optionally E) in these formulae) may of course

comprise other chain extenders and/or polyols. Such chain extenders and polyols will of
course include those having a functionality of three or more in order to introduce

crosslinking and/or branching into the polyurethanes.

Reagents, equipment, and conditions for manufacturing polyurethanes are in general well
known in the art. Polyurethanes in accordance with the invention can advantageously be

prepared using similar reagents, equipment and conditions.

In accordance with the invention, the polyurethanes are prepared by forming a urethane
linkage through reaction of a compound comprising an isocyanate functional group and a

compound of general formula (IV):
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Those skilled in the art will appreciate that the
cyclic ester of general fornmula (VII) serves nerely to
w0 dogaeToat e the variety of cyclic structures tPEr/Anenn9/000430
be formed in the preparation of 30 cyclic esters. In
ot her words, the cycle size of a cyclic ester may vary
dependi ng upon how - 24 - the cyclic ester is made
and from what hydroxycarboxylic acid it is made from
A cyclic ester mght aIso*@lnprise a m xture of
di fferent cycle conpositions and cycle sizes. A cyclic
esters that may be used in accordance with the
invention requires at least two 5 ester noieties that
formpart of its cle. The ester noieties wll
generally be joingd with in the cycle by one or nore
carbon atons. Thelle is no particular [imtation to the
nunber of est¥rmhieti esAhat¥may form part of the
cycle, but there willYgenerally be no nore than about
six of such noieties. |Accordingly, the cyclic ester
m ght be a dilactone,gtrilactone, tetr t one,
pent al act one, hexal actone, or mxture thereof. 10 In
view of the conplexities associated with defining the

specific co 1tio cygeli i fat 1 p2
wnerf i e BER0E D Sl RaF Y TSRREEIR Do.E0D, BHER. .
y and!24r8%s Réreinbefd8é Agkidcar med from the condensed residue(s)

of a particul ar hydroxycarboxylic acid(s). 15 Thus, a

cyclic ester that may be used in accordance with the

' i ight b i : i s _
The R oo g fuf SREVREER S GATHERRATP, BonRld Rloting o
polyiSbtyeha Yeaph@mankitle a asingownid gapeeal fohnnta[d).(V). A

cyclic ester that may be used in accordance with the
invention mght also be described 20 as conprising as

& S ﬁﬁ('ld fsiraplyltRaspresented as
Cmn@%%&%gégé%iyﬁgf%%f%ﬂ%gﬁggggaggggéherarﬁ?gfﬁﬁ¢g'(Vﬁﬁand
an a-aydiogpédttyorel of deaerah famoda/©8r boxyl i ¢ acid. A cyclic

ester that may be used in accordance with the

i nvention mght also be described 25 as conprising as

part of its cycle the @ondensed residue of at |east

one ahydroxycarboxylid|{acid of general fornmula (V) and

at | east one a- h% ar boxyhyyc aci d of general

20

formula (VI11): OI‘H\TZ/YMZ PCT/ AU2009/ 000480

R V)
where R is as hereinbefore defined.

Through a condensation reaction process, those skilled in the art will appreciate that the
reaction of an a-hydroxy fatty acid of general formula (V) with a compound selected from
H-[-O-R¥(OH),-],-OH and HO-[-C(O)CH({R')O-]H, where R?, y, z, and R' are as
hereinbefore defined and x in this case is not 0, will give rise to other compounds falling

within the scope of general formula (IV).

Alternatively, compounds falling within the scope of general formula (IV) may be

prepared by reacting a polyol such as H-[-O-R*(OH),-],-OH, where R% y and z are as
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-25 - ft RHOL OH (M11) where RL is as herein before

defined. 5 When preparing cyclic esters, conpounds of
w@emwenzioltformula (V) will generally undergo  PCT/AU2009/000480

condensation reactions with itself or other

hydr oxycar boxylic acids to at |least forma dilactone.

Thus, in one enbodi nent the cyclic ester used

conprises a dilactone forned through the 10

condensati on of an a-hydroxfcarboxylic acid of a

general formula (V). In a further enbodi nent, the

clic ester used conprises a dilactone forned t hr ough
hereiﬂlg@fO&dﬁfmdawitb a cy¢licester-hayidg ok !ﬂawtbmmﬁter moietied tl@.:ft form part of

: and anot her poxycar oxyI

ts o280 ihsin BT, Be kool B ekien cor bt BLel et getest Tomaela (VD)
conprises a dilactone forned through the condensation
of an a-hydroxycarboxylic acid of general fornula (V)
and an ahydroxycarboxyfii c acid of general fornula
(M11). Inthat case, fjhe cyclic ester used wll
conprises a dllactone geneRal formula (1X): 20 0 11
CR/ O /!

o) VD

_____

where R is as hereinbefore defined.

As used herein, a the expression "cyclic ester" is intended to mean a cyclic molecule
having at least one ring (or cycle) within its molecular structure that contains an ester
moiety that forms part of that cycle. In accordance with the invention, the cyclic ester has
at least two ester moieties that form part of its cycle. Those skilled in the art will

appreciate that such cyclic esters are commonly referred to as macrocyclic oligoesters.

As used herein the term "polyol" is a reference to a compound comprising two or more
hydroxyl (-OH) groups. Examples of such compounds include those have the formula H-[-
O-RZ(OH)Z-]y-OH, where R, y and z are as hereinbefore defined. More specific examples
of polyols include ethylene glycol, diethylene glycol, triethylene glycol, tetracthylene
glycol, propylene glycol, dipropylene glycol, tripropylene glycol, 1,3-propanediol, 1,3-
butanediol, 1,4-butanediol, neopentyl glycol, 1,6-hexanediol, 1,4-cyclohexanedimethanol,
diethanolamine, methyldiethanolamine, phenyldiethanolamine, glycerol,
trimethylolpropane, 1,2,6-hexanetriol, triethanolamine, (di)- (tri)- pentaerythritol, and
N,N,N',N'-tetrakis(2-hydroxypropyl)ethylenediamine.

Those skilled in the art will also appreciate that a convenient synthetic route to forming
cyclic esters is through a condensation reaction of hydroxycarboxylic acids. As part of the
cyclic ester used in accordance with the invention, the o~oxy carbonyl of general formula

(VI) might therefore be conveniently described as a condensation residue of an -
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- 26 - where Rand R1L are the sane or different and
are as hereinbefore defined. Were the cyclic ester
wais@d/1izonpri ses an optionally substituted ali pP@l/Av2009/000480
hydrocarbon R1, RL will generally be an aliphatic
hydr ocar bon having 1 to 40, for exanple 1 to 20 carbon
5 atons. RL may be |inear or branched, saturated or
unsat urated. Were the hydrocarbon is unsaturated, it
may be nono- or poly-unsat?#rated, and includes both
cis- and trans-isoners. The hydrocarbon group Rl may
be a linear or branched al kyl, al kenyl, or aIkyI
hyhoﬂﬁﬁﬂﬁmyﬁaaﬁ&bfg&&@ﬂhbnmﬂaQVYCI|c hydrocarbon (i. a
non-cyclic hydrocarbon). Accordingly, Rl may be the
same or different fromR The hydrocarbon RL may be

The ¢ é‘ht%sésltérlﬁlﬁqnﬁ BE u@égﬁgpﬁc%oﬁm\% {ithahé alvehRordh&at least two ester

onanlng nol et /or an aronmatic or CyC||C m)let¥
moietien thﬂnﬁ)rmnimﬂlotﬁatst syddie thosvg shsied o thetars Wil tappireisde that the

Reagent ui pnment Lt ons.
carbopy] &FouP %Fstp%g% yfﬁaghpd]p{? g?néaraé %gl:l]as %1?191%1 WFkd%rovide
for oﬂgyoq RCY GRfeP ﬁi@fétie@ A s aﬁfeﬁstgﬁﬁ&iﬂi?éﬂeytev\/ﬁiohety mleelpnowded by
he

art. Cyclic esters 15 suitable for use
at 1easst onooteEn cendsnsérd rnl@eety af e hydrenyeaabrxylic afida &% & lgagh gne further

d € O-0X
cons BRSO S gy T8, PSR o st e o

carboﬁylhﬁsh%@f?&c@ﬁbﬁxydmmmwm @kl vglé]nmnqﬂeté denesicte ¢Rthe cyclic ester as
opti ona

ether wth r re different
repremtﬁd&yyb@d%ﬁ@ﬁgllmés ineenerl rmy@ (Nggt under vacuum or
by using several nethods described in the literature.
(Journal of Bionedical Mterials Research Part A,
Thus \éobyume BAsuitsde forlyse pp abdprddice %ﬂyﬂ’lé rm‘qrqnélpn.mlgbt baygs cyclic

2), 1040, Pol P ts
MNP AT P R T

08 GURY PR bshydRoxpeabaleid adkisd ganeral formula
almdsO@égljﬂ;réd%Fﬁgihyd’roxycarboxyllg fg?ty agﬁgs of gene

(V) ahdoneibrampis) othexsdptasabbx dicacidso xhecaeneey SiTectiE 04 8 Céf?hc ester
| f d,
of thlg negﬁgg(lg,eo%og‘}ép%ﬁeﬁﬁgep eﬁ{gﬁbg g%egglgg%}lﬁﬁl? gf C aC'

a- hydr oxy pel argonic aC|d a- hydroxy capric aC|d
a-hydroxy lauric acid, a- hvdrnyv nytistic acid;
a-hydroxy palmtic acid, a- hydroxy mar gari c acid,
ce- rydroxy stegric_acid, ,a-hydroxy a thglc a¢|d a-
30 MydréRy B&HERTd e e a-hydr oxy I Ynocélic ac(\d))

a- hydroxy cerotic acid, a-hydroxy

where F is a condensation residue of an o-hydroxycarboxylic acid of general structure (V),
G is the condensation residue of a hydroxycarboxylic acid, each F and each G may be the
same or different, each n may be 0 or a positive integer, and i is a positive integer of the

) . . 1,..2
series 1, 2, 3, .....i, wherein n'>1 and n'+n” =2,

The cyclic ester of general formula (VII) can therefore be seen to represent a macrocyclic

oligoester.

Those skilled in the art will appreciate that the cyclic ester of general formula (VII) serves
merely to illustrate the variety of cyclic structures that may be formed in the preparation of

cyclic esters. In other words, the cycle size of a cyclic ester may vary depending upon how
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carboceric acid, a-hydroxy nontanic acid, a-hydroxy
nmel i ssic acid, a-hydroxy |lacceroic - 27 - acid,
W@2099dexy ceronelissic acid, a-hydroxy geddi cCPGIAU2009/000480
a- hydroxy ceropl astic acid, ahydroxy obtusilic acid,
a- hydroxy caproleic acid, a-hydroxy |auroleic acid,
a- hydroxy linderic acid, a-hydroxy nyristoleic acid,
a- hydroxy physeteric aC|d a- hydroxy tsuzuic acid,
a-hydroxy pal mtol eic aci ¢24a- hydroxy sapienic acid,
a- hydroxy petroselinic acid, a- 5 hydroxy oleic aC|d
a- hydroxy el aidic acid, a-hydroxy vacceni c acid,
the cﬂ:ITCY@E@XS/ m@adé ahe ifionaehet h}&l‘tWﬁﬂﬁé}(y@Qm& litcisaddd, from. A cyclic
roxy cetoleic acid,, a-hydroxy erucic acid,
ester allaﬁ{toﬁlwm@wv Grnixie Pﬁalf%rq% ayds omporsiaisand siele sizes.
a- hydroxy y-linol enic acid, a-hydroxy
di honmo-yli nol eni ¢ acid, a-hydroxy arachidonic acid,
A cyelihysterextatamby bel wsad én acéqidam;ehyiﬂr d)eyinsrbmidnjmquiresaeﬁ ’ast two

a- hydra i sinic_acid, Acid. .10 . .
ostr BSEAAA QRA PR P G 5 9 By i IR S 1o A L o dined with
in th& ¥ BY 628 Gﬁﬁr%?é baﬁﬁoﬂ\’aﬂbﬁlsa MR O% WA PP Ar! lﬁnﬂﬁidﬂﬁto%e number

general formula (V) to formcyclic esters suitab for
of est@s endieties lead mentoemarthofi the cyele.dn itleme wild Iggm@algy ?@ nb ingore than
ctic. aci

abouﬁ)}ér ’f)w% éeljilgf C%gg?rgl{]r}/ggy,qg% Eg%&a?no eg 511?1%110 & Id ilactone, trilactone,

tetraldctbi] pexttbuions JickaReiode, 3 mitfurb@redfy pent anoi ¢ aci d,
3- hydroxyhexan0|c acid, 3- hydroxyheptan0|c acid, 3-

hydr oxyoct anoi ¢ acid, 3-hydroxy-3 nethylbutan0|c acid,
In v1§x§'h®f§fé§ é(yrp _egﬁ Eé#.ﬁgﬁ%‘%ﬁg#@ dgghl g the specific composition of a cyclic
ester it ba&dasf@en}fneanetemdnpanélﬁno refetoi the C)&hb)edtreo Kytefins of it being formed

rom S (SO S, 2S1h, Sl e T ety hexanplc actd

3- hydroxy 3 met hyl hept anoi ¢ aci d,
3- hydr oxy- 3- et hyl heptanoi c acid, 3-hydroxy-3- 20 _
Thuspa om.lich@mr dlmedy irmasalmd used3n hyetrdange vitiuthy limemption alightdes discribed
.dr ox
s SEAE.gE 3P

hydr&q‘@)i@b@%ycé’m@BP@éﬂeﬁﬁtf&ﬂﬁﬂ&(Wl d, 3-hydroxy- 3-
but yl oct anoi ¢ aci d, 3-hydroxy-3-pentyl octanoic acid,

4- hydr oxybut anoi c aC|d 4- hydroxypentan0|c aci d,
A cyﬁl’ichgs%rodé%t?lg?gi}g 'ugedr"fép choﬁfagé/ed&fﬁﬁ H]ttvﬁlqt]? m?%lt %lso4be described
as caﬁipﬁsmé hy dparkyes-ietdyyleh than@jndm%d ac&sdiue of at least one o-

4- hydr oxy- 4- et hyl hexanoi c_ agi
hydrmﬁgfr@msxl;ﬁ acidof igpnerab fosmyi ac(\é)cwl atJegsy @ ofhey hydroxycarboxylic
acid.€t hyl hept anoi ¢ aci d, 4-hydroxy-4-propyl heptanoi ¢ acid,

4- hydr oxy- 4- nethyloctan0|c acid,

4- hydroxy 4- ethyloctan0|c aci d,

4- 0 ctanoi ¢ aci 4- hydr oxy- 4- .
A cyglig %qq %tntafug Bg%ﬁ{) 11‘5%9@@89&]5&]%&%%%’&“%{ 1ar11ght also be described
as c5 Yl%gxwe AP0bL 1?50'63!0165 thy ERNUNER! aRive ¢ & least one o-

ydr oxyoct anoi ¢ aci dr oxy- 5- met hyl hexanoi c

hydrmc@{rbosyltg/@mdmy ggner@lofonatﬂla M) epd ahtsast eei @hydroxycarboxylic acid

r ox .hyl hept anoi ¢ aci d,
ofgegerﬁt//g) %l(gl-l it hyl oct anoi ¢

aci d, 5- hydr oxy- 5- et hyl oct anoi caci d, 5- hydr oxy- 5- propyl o
ctanoicacid,6- - 28 - hydroxyhexanoi ¢ aci d,

6- hydr oxyhept anoi ¢ aci d, 6-hydroxyoctanoic acid,

6- hydr oxy- 6- net hyl hept anoi ¢ aci d,

6- hydr oxy- 6- net hyl oct anoi ¢ aci d,

6- hydr oxy- 6- et hyl oct anoi ¢ aci d, 7-hydroxyheptanoic
acid, 7-hydroxyoctanoic acid,

7- hydr oxy-7- met hyl oct anoi ¢ acid, 8- hydroxyoctanoic
acid, and other aliphatic hydroxycarboxylic acids.
These acids can be 5 used singly or as a m xture.
Wer e a conpound of fornula (IV) S prepared by

. oy

Ct anf c%}é ca)%’densed residue of at least one o-
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lyx [ Ho] 10zRR1( X) where R le, R2, y and z are
as herein defined and x is an integer ranging from1
W 20020270inr exanple 1 to 5 or 1 to 3. |In one ePGDAUZ®A00480

x is 1. In a further enbodinent, x is 1, y ranges from

1to 5 and z is 0. 15 Conpounds of general fornmula

(I'V) can be prepared by condensation and/or ring

openi ng reactions either carried out neat, in the

nmelt, or with the addition2df an appropriate sol vent.

Such reactions mght al so be enhanced through the

addi tion of a condensation/transesterification

catal yst (e.g. dlbut tlndllaurate p-t ol unene

sul phoni c acid 20 et . The a-oxy carbonyl noiety in

t he gener al fornula esentqﬂ herein may conveniently

be descri bed as bel Si due of an a-hydroxy fatty

acid. There is n@Cpartlc lar Iimtation concerning the

range of a-hydroxy fattylacids frqmmmhich the a-oxy

carbonyl noiety may 25 b&Hder i ved prOV|ded that the R

group is an optionally substituted aliphatic

hydrocar bon having three or nore carbon atoms. WO
wher@ROB/2s dpeinbdpreAlsiined/ 000480 - 29 - valeric acid,

a- hydroxy caproic acid, a-hydroxy caprylic acid,

a- hydroxy pel argonic aC|d a- hydroxy capric aC|d
WherBpRpskigX ¥ydlRUsstets, a:@mj),ouadshgrﬂgm;al rfytningde i(¥) amlldgenerally undergo

a- hydr oxy pal m ci d,  a-hydrox ari ¢
cond@sﬁ%lym gf,@ytlgpl@seg; ilcltsg gleﬁ);%ﬁwé’agﬂa cdac&ds g &t least form a
dﬂadgﬁﬁdroxy beheni c acid a hydr oxy |ignoceric acid,

-hydroxy cerotic acid, a- hydroxy 5 carboceric acid,

a- hydroxy nontani c acid, a-hydroxy nelissic aci d,

a- hydro .acceroi c ac dro S '
Thusamfg;@r X%pc{é@a%tl t@e 1’%?160 Iesiérhli;aa éxgppgi &5 a gﬁsg?(%r%e ﬁaﬁ&ﬁg@%gugh the
condé}ﬁxt%r%ﬂa@&hyabky&araﬁdyﬂc adidioyrd (f@mrapﬁpmlaeqvc). aci d,

a- hydroxy lauroleic acid, a-hydroxy linderic acid,

a- hydroxy nyristoleic aC|d a- hydroxy physeteric acid,
dr oxy .t su I C
i o Bl ShF o Pl TUARAGICR AR poueh e
condé’ﬁsatl& f'tyfd BRX M- hQBﬁixyceﬁbmcyhcaahﬁd pDxgenedahi idimulac(¥) and another
ydroxy vacceni ¢ acid, a-hydroxy gadol eic acid,
1nﬂh@Qﬁ@@96¥W3@%%d0|c aci d, a-hydroxy cetol eic acid,
a- hydroxy erucic acid, a-hydroxy nervonic acid,
a- hydroxy linoleic aC|d a- hydroxy 7-1inolenic acid,
In arfotiiey dihtbodirdéritp the- celib |eﬂt@t apedc c@mpm{sesa, dijastaneyformed through the

arachi dopic acid, a-h X enl C .
condgusgijen o9<€ a4 é’(rl?yg% 6%8?‘2%1 élfflcld/ (ﬂr}o 2P RS ?nllngﬂ%\cpé) andqen o
hydrﬁxjgﬁx‘yoﬁ ¥ MaadbrAchdal f&m&[ Oqgllﬁ') Nan Hbﬁi cadel, feadyictic ester used will

rocar bon group R and with one or nore
compresas b idilectbumef georal ngﬁUiqo@Xq\.an advant ageousl y enabl e
organic or inorganic noieties to be tethered to the

pol ymer backbone through reaction of the noieties with

such groups. The organic r inorganic noieties may be

conveniently tethered to he R and/or R1 group of a

*Y

O:O

(IX)
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20 compound of general formula (IV) prior to preparing
t he pol yurethane, or tethered to the R and/or Rl group
w@tdoen2prepari ng the pol yurethane. To prepare PCT/AU2009/000480

pol yur et hanes in accordance with the invention, a

uret hane |inkage is fornmed through reaction of a

conpound conprising an isocyanate functional group and

a 25 conpound of general forrmula (IV). The isocyanate

functional group will typit¥ty formpart of a

pol yi socyanate (i.e. a conpound having two or nore

i socyanate functional groups). Pol yi socyanat es used
whereR #iER e uhaeing & differenragniré anbdreinbéfpte ddfinedes ar e

wel | known in 30 the art. Such polyi socyanates can

advant ageously be used in preparing pol yur et hanes in

WheRE R RS sty ﬁé&dtcB Hﬁé?«, Xﬁﬁ%ﬁﬁ%ﬂmted %Qahatéw_y&%%%on R,

pol yi Socyanat es |n | at|c aromati ¢ and
R Wul} geuahily bati alipbitid lsmmcartamdavargﬂ to4ti fonexangle 1 to 20 carbon

atom|s- H tergfgy ?%ﬁg{# 0% bs ocﬁ%{: g%ce Cl Ud%}h{ﬁ?@ y%%e t?le hydrocarbon is

unsaﬁirété@ )GYRMAHHE mdiroP Be%m&ea@t@iateaomaamaes Both cisO bt fgns-isomers.
di i socyanat e, f ol uene dllsoﬂyanate

The hydoparkemEtavp En@amheseobwn@r branched plkyhragiteny] @nalkynyl group.

R m%%y f?%%ﬁagrﬁtaéa 11% h&d?%’cgﬂa%gﬁi(?nae ﬁﬂ (ﬁﬁ%’@ﬂ?& %abeone Accordingly, R'
may Bk nl@@ﬁﬁi’k&{cﬁffaﬂ&dt from R. S“Dmahy?drod:@bmhnf 0ae be sulstiayed) doregxample

dlcyclo hexyl met hane di i socyanates, 1,5-napthyl ene
with g lhé’@ﬁ‘%/ SoaR ontpining AR B njAd RSt #h AETRALiCS B 939115& goigsy.4r In some
1 e, 4,4 -biphenyl ene
emb H?§§§¥g%§tgﬂﬁ§ §h6%£BMR oxy 4,41- 10 bi phenyl ene
di i socyanate, and

3, 3' - di.net hyl - di phenyl pr.o ane i 1socy
Reagehi'; SORpRITED 0 sTREES SORTBTRGrGERG VETs SREgatiqugh the cycli
cond@ﬁ’éa?ﬁbﬁ %@M?&%R @élds are generally well known in the art. Cyclic esters

hen Inethane 2,2'75,5 -tetrai socyanate

sultahledfqasolsy niot mo@ﬁecqomty pheyventipy s dapriegesuslyrep prepared in a
simi onblnatlons t hereof. 15 The pol yuret hanes ni ght be

%? ed batch wi se by m xing all conponents together

and waiting until an exotherm occurs followed by

casting the m xture into a container. The mixture can
For gramypipseglie setesp s deguepasedby yabiesting @neiydrpxygerbexylic acid of

0o

sencfoRh P (0 BoRBRIARE Rtk RiiOMRORS ot W AR carboxyic
ac1dsPatbthéht mindét vasuninyds by u@nrrgmmetab&neglmﬂsrdﬂscﬂbﬁdmﬂ ¢he literature.

d [, h
b 5 BRI Ge RSB IEN, oS Bl v 555
Polyﬁiéf PAGHAN 08! 46 Q':)’ aIG402P<‘9I‘yHer E&gﬁhﬁ'ﬂoﬁs ¢HeEN | fReh.he

pol yi Socyanate. Part-1 Par t can al so contain
ot her additives such as flllers plgnents etc. The

oSBT o e Bl ORISRl BBl
prepiell @R Qaridthr (FUahyatoxladdbex mttyﬂwas of g@b@l formula (V).

rati os, an isocyanate term nated pre- po yner

Exarpplepaf achydyoxyesibarylmaacids ofigenprs! fczmvém(\’bwehuda@bmélroxy valeric
T n r ul

ac1d Qz éitdrc’og&y@%h%&% H‘i&mﬁ‘ hgaliogix Ip)[yrfpt: hgﬁa}d?ﬁ) egaﬁrgogﬁc %01d o-

hydraSy aamitoadid chdiyarogty dhur{ceadd, dhﬁdlbbly amtbtiolakid, oz—hydroxy palmitic
Al ternatively, through suitable adjustnment of nolar

acid, grhiydEoxs H@r&r@pawgn&hm}@ stsarieyrastfly ceBySieEN rRehidict acid, o

d y a | Y e 5

by L S iboer i Ehfoe) XAZ PR, orvdrony

carbo@eripragitly cehydrexyl esintade pally otgtifexiyemeliséld acid, a-hydroxy laccer01c
2009/ 127012PCT/ AU2009/ 000480 - 31 -
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The pol yuret hane form ng reactions can be carried out
in a range of different equipnment including batch
wheabhg®2 static m xers, reactive injection noRPCTIADS009/000480
extruders. 5 It also may be advant ageous to heat the
reagents prior to or during the reaction process to
inprove their solubility or to enhance their
reactivity. The reaction process nay al so be conducted
in solvent. Wen sel ectingd -conpound of gener al
formula (1V) for use in preparing the polyurethanes 10
i n accordance with the invention, those skilled in the
acid, dhydtbky c@BRlcHSdi@beid] halydidy§ g’éaﬂlur&m}fa-l&lmtoxy ceroplastlc acid, o-
‘substituents of the R group wll need to _be consi, ﬁl
hydre¥y plippibic gicid, nehydiesy eqapmé@c 1a§1ds pBydrpgy dppgpleic ac Ydfoxy
r y C
indoBIY REGRUEY piisRINE BR Wb PR PR EMY touzmic
acid afz;h:yﬂrd)ampzﬁmd\noﬂdac ttid, oz-lhyénmkytsaplﬂnuy atidl, admdrcns@ettﬂmeehmc acid, o~

reactjon t of. a co ou enera
hydrgyes glovadid f)ﬂ%@i elgjdis 2 o 0GR o] Pl tacoteic
acid, ddz hﬂ/(ﬁ@@’ Badfc 6P ﬁ%d’x?@'eﬁﬁ&@%@i‘a by @k SGEc avtie behydroxy
Z repres nts the re ndér of the d|-|socyanate
nervagerpaidn d-hydroxtyhlioleia seid, whla'dp@{yymdlaphaweaqué hptoxe dihomo-y-

ot 75 oRfpbeiaptB 8l JRSHR L LRI . cenyarony
steri®nid acid,| hy@oRPhiii€ididnadiohyreeos Meagac.t h the

i nvention hay conprise the reaction 25 product of
general formula (V) and the di-isocyanate represented

Exan‘l;:féleso‘gg‘L @d?&?callb%x lli]@tacﬁi?:tﬁ%ta[nﬁg ﬁ‘{-ﬁe}%ﬁ %gﬁgc? gPﬁ(feg?%m with -

hydr())ESicbu)hoxyhc acids of general fonnula (V) to form @Ehe esters su@@hblg for use in

NCO where, Z and R are.as rej nbef re defined.. 5
accopdanegIth Tesyop eptioging lige BPgiisaich s A6, AdBaFakyRLBasic deid, 2

In ti ct 0] -
hydrMo)}‘d%n{aH&c ¥&8) @?@%@ﬁ%&%ﬁ@of éc‘g?gne? é@droxybutanmcl acid, 3

yl socyanat € an fofmula (1V)
hydraxyp@ntahomedacad,ové hyu:lmnyhnxanowal aciHai 3-xdrexdeptoneind acid, 3-

BB R RS P 5L 03 S penanc

a01d| 3 M 8@y 130meth PYhﬁfﬂ&oﬁH ¥&a)l 3-hgiRxpY3-engIpehiiaeit acld 3-hydroxy-3-
triethylene g ycol tetraethylene gl ycol, propyl ene

methylhesanoic avigr dhyene-etybiexanoir peid Huideogt3-epipylhexauoic acid,
3-hydroxy-3-methylheptanoic acid, 3-hydroxy-3-ethylheptanoic acid, 3-hydroxy-3-

propylheptanoic acid, 3-hydroxy-3-butylheptanoic acid, 3-hydroxy-3-methyloctanoic acid,
3-hydroxy-3-ethyloctanoic  acid, 3-hydroxy-3-propyloctanoic acid, 3-hydroxy-3-
butyloctanoic acid, 3-hydroxy-3-pentyloctanoic acid, 4-hydroxybutanoic acid, 4-
hydroxypentanoic acid, 4-hydroxyhexanoic acid, 4-hydroxyheptanoic acid, 4-
hydroxyoctanoic acid, 4-hydroxy-4-methylpentanoic acid, 4-hydroxy-4-methylhexanoic
acid, 4-hydroxy-4-ethylhexanoic acid, 4-hydroxy-4-methylheptanoic acid, 4-hydroxy-4-
ethylheptanoic acid, 4-hydroxy-4-propylheptanoic acid, 4-hydroxy-4-methyloctanoic acid,
4-hydroxy-4-ethyloctanoic  acid, 4-hydroxy-4-propyloctanoic  acid, 4-hydroxy-4-
butyloctanoic acid, 5-hydroxypentanoic acid, 5-hydroxyhexanoic acid, 5-hydroxyheptanoic
acid, 5-hydroxyoctanoic acid, 5-hydroxy-5-methylhexanoic acid, 5-hydroxy-5-
methylheptanoic acid, 5-hydroxy-5-ethylheptanoic acid, 5-hydroxy-5-methyloctanoic
acid,  5-hydroxy-5-ethyloctanoic  acid, 5-hydroxy-5-propyloctanoic  acid, 6-
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10 propanediol, 1, 3-butanediol, 1,4-butanediol,
neopentyl glycol, neopentyl glycol, 1,6- hexanediol,
waepoaymhiohexanedi net hanol , et hanol ami ne, PCT/AU2009/000480

di et hanol am ne, nethyl di et hanol am ne,

phenyl di et hanol am ne, gl ycerol, trinethyl ol propane,

1,2,6- hexanetriol, triethanolam ne, pentaerythritol,

N, N, N , N-tetrakis(2- hydrqéﬁgéopyl)ethylenedianine,

di et hyl t ol uenedi am ne and t hyl t hi ot ol uenedi ami ne.

15 When preparing the pol yurethanes in accordance wth

the invention, it may al so be necessary to include a
hydr&athak yffic aul@h ey dacK yhBh1AB0IE CHtid) Uiy drox psgatvisatidl I6-ieydroxy-6-

d ical am ne catalysts include, but ar

methl}’ﬂliiﬁpﬂ'@?g’l‘t 6°1¥,e§'hV‘éTP§iy7§nﬁnﬁ@§1°§@@H1°a?§14 oy léifq%%}éﬁﬁ*il}’é?ﬁt%é’w acid,

oo AL YA A, L B kR ak. o

hydrosroctangic haddand other Iahplmmbﬂl}almkyz:anboxylﬁp eciil$.i These acids can be
exanpl es of, these conmpounds include are not limted to

used §MglX 1 B AH W Sur at e, bi smuth oct anoate, and
phenyl mer curi ¢ neodeconat e. Conventional additives
such as surfactants may al so be used in preparing the

Whegsa pmhwmdtdf iomla (IVSBS prepaned ba rédeting & polyol it theyiclic ester, the

i nve n_ it be desirable to

resulﬁg%c%m lln%ffm?%l?? BPEe tS?ng%lW%@\é to conpounds of

general formula (l1V) of > 1. Variation in this nolar

rati o has been found_.to markedl y, change the physica

and chem cal propert es of the sul ti ng pol yur et hane.
For exarrpl hanes pro [lE [

pol y ed fro he reaction
of 5 h %‘p i so and ﬁ¥dHoxy oleic
acid at a Yio o< 1 resultYf'n thé formation
of hlgh|ylﬂﬂ§ y pol ynmers| wher eas

en this nolar
ratio is fie resultifhg pol yuretBane is int form
of a crosslinked flexible foam The pol yurethan of
the present invention can be produced as |ow nol ecul ar

wei ght 10 wa es adhe number aver
TOP DB R 5 & b, 31 @ﬂtgsﬁ’neﬁ&nﬁ& HBRteBBGaghE from 1 to
10, fgp% If:“i Qﬁg RrtQo |3' Hle@He QhbJiAsgRed 1t hes ﬁﬁﬁie@%&'b@dlment xis1,

mat eri‘a avi ng a nunber average nol ecul ar as
y rangesfromedtdy ar@PCisdf. up to about 200, 000, through to
t hernmoset crosslinked materials of infinite nol ecul ar
wei ght. 15 The pol yuret hanes in accordance with the
Com'pﬁtﬁﬁﬁst df%né&faﬁf&fhﬂfacﬁv g cEIPb@? egﬁl%ﬁlﬂy cdndathgsh Yedor ring opening
Seal ants, coati ngs, res, noul ded articles as
reactjpgis| either mzaed;o‘drnegt @s‘dleu b @r Mithiae edditipe of pe spprepriate solvent.
nvention w |1, herginafter rt scli be
Sud}efgnggé t%ngﬁe E Io&%ngﬂﬁgﬂé%' @:ugﬁexgw %dwﬁég of a
cond@&%MBhﬁ%nﬁQﬁfb@llfﬁhtlcﬁﬁcatﬁyﬂt(@g didiRyapeidhiiateprieluabiedulsitbnic acid
on Braker AV400 and Brisker AV200 spectroneter,
ctc).operating at 400 MHz and 200 MHz. All spectra were
obt ai ned at 23C unl ess specified. Chem cal shifts are
reported in parts per mllion (ppn) on the 5 scal e and
The pedxat ¢avieortyd ntdiety in the general formula presented herein may conveniently be

described as being a residue of an a-hydroxy fatty acid. There is no particular limitation
concerning the range of a-hydroxy fatty acids from which the a-oxy carbonyl moiety may
be derived provided that the R group is an optionally substituted aliphatic hydrocarbon

having three or more carbon atoms.

Examples of suitable orhydroxy fatty acids include, but are not limited to c-hydroxy
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chl orof orm peak at 7.26 ppm (1H) or the TMS peak at
0.00 ppm (1H). Oven dried glassware was used in all
wo e@otizoms carried out under an inert atnospheP&I/AU2009/000480
(either dry 30 nitrogen or argon). All starting
materials and reagents were obtained comercially
unl ess otherw se stated. Renoval of solvents "under
reduced pressure" refers to the process of WD
2009/ 127012PCT/ AU2009/ 000488 -- 34 - bul k sol vent
removal by rotary evaporation (low vacuum punp)
foll owed by application of high vacuum punp (oil punp)
valericQicid obhyirS3TeAfroid Qeit, a-hyBradyydapeydic dchd, mv-hypdtexy pelargonic acid,
chronatpgrthy (TLO), was ggrf roed on pl.ast. C-E&&{ked i
o-hydupr e Repricests Gty Rep0lepBe 2dfly -EydigRy ipdistf geig; efpyfjosy palmitic
. 5 € t L ey totddr@NLoi 3 PQL | idi id. o-
soid, 1Eh kR hprg Y it R S gl ARGy Tarechidic actd
hydroxlyr bedning maijdhyo-pope ligooced aeilng-12800:400enotis hadidr ethydroxy
Silica Gel 60 followng estaplished gui.deline nder .
carbagsiy B C AR, BONTRE i o BYdiP R, metsriciegkh rnErRalgoerote
acid, W RIrOB} 8drBedlifsiomia éA-Iﬁ:y&%ﬁ S &P QBRI BohRYShemrbidalc acid, o-

an i nert atnosphere. ther reagents and solvents
hydromyr ebtusilid awid, puhpdrase dapoieioscise w-Rydrowy dwreleist acid, a-hydroxy

. ol r re charact.erized b r t :
e T R SRR S P RN pRRRLRS AR rtyrony i
acid, oidro By palinilIdiy héiey ahyirdey cEVedic beid, pAbydioxy prbiGsalimiangcid, o-

a Waters GPC instrunment, wth a Waters 2414 Refractive, .
hydrgxygelgicmsic @-bydrogy slaidie acids ofydroxpalagsrsic pabop-hydioxygadoleic

. P X - .4 o ;1A C
S
nervohid beid;, &hydedxydiispeic acidy opoldystyyy-tinelesicavith redbydroxy dihomo-y-
. . (Polynmer Laboratories, Easi , MAM.from 264 .to 256000
linolgig S EOPARO e AEHARIORRo AP Bpof VEFRY BOMPLIYS R tydroxy

iR A iR adM QRE bilyRIso e BadRaRIUr €d using a
Stendl%/’bg%et CZ(#’%F% é%%y%%CSZ?Le D fferygn?i al - Scanni ng

Calorinmeter. Dried sanple of the polyners were wei ghed

into 40u | .at .base al um ni um 20 .pans: T n .
Providli i (PR D ROEREO BN . ST R U 1 i T fesetive
functifa® gVPs mgdiza[htatglasudlyrenwlé Br@anObrgaviganicancicties © be tethered

relieve any pressure. The pans were heated through_the X
to the pplyswir hgckhomp dhreugh eeaptien pf termeictipravifijsuch gropps. The organic

. Heat i.ng 40C t 20C i n; t f
o SRR BAPHE By IS Bl USSR i or
comgduhnd ofiged8] foanhuld (I yprieso pldphritietic folypmetBOE, botelikdal to the R
at 10C m nute. 25 Tensile testing was carried out
and/qgfR rggoumaliergreraFng seopelideeRe. Lap shear adhesive
sanpl es were prepared according to ASTM 3163 from
Alum nium strips and polyethylene strip ( ie 105nm
To prepage pyly@ietinmes teccordAfc ¢/ the HOEARGT/aNu2008¢ OORAB0is-formed

throu?éi reaction of a compound comprising an isocyanate functional group and a
compound of general formula (IV). The isocyanate functional group will typically form

part of a polyisocyanate (i.e. a compound having two or more isocyanate functional

groups).

Polyisocyanates used in the manufacture of conventional polyurethanes are well known in
the art. Such polyisocyanates can advantageously be used in preparing polyurethanes in

accordance with the present invention.
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Mononer Synthesis and Characterisation 2-hydroxy fatty
acid nononers 5 Ceneral procedure A: Synthesis of
wa@atanztoerl 2- hydroxy fatty aci ds from sat ur at eBCRAG2H000480
fatty acids Saturated 2-brono fatty acid (1
equi val ent) and KOH (4.4 equival ents) were suspended
in 10 water (vigorous stirring, 3 m water per mmol
2-brono fatty acid) and heated under reflux for 48 h.
After 48 h the reaction nindure was cooled to room
tenperature brought to pH 1 by addition of half
concentrated aqueous hydrochloric acid. The m xture
was brought to reflux again (10 rrin) cool ed to room
nperature and extracted with djeth ether (3 x

1/2
Sultaiylﬂ DeRvispeyanates nclade eliphajisy promafie @ yﬂ%llnslﬁa%moylsocyanates
and cofiERl ol HErdtS URERN By SR TGRS, Loy AOHEOSIAITD BlitdEyanates
such | amymrphenylehe rdn@dcyanat&/ ﬁ phehylmm dfisadyenae,g2Hitolueny eliipocyanate,

nd bri t he ani c, | ayer). and
2.6+§enss oot Raiam dof BRETEIIEtD, CIfCTaRy, TS Emethylene
duso@yaaatré C1, el 6Rdx a8 Sdils8 BRIy ad Ll”ﬂ@{lclél‘?&ldﬁ@cmﬁb@%ufee hexahydro-
|'eavi ng the crude product. if’ necessary, the crude

toluepfp atiseeyanats eed rijss isomers euophqymmd@sw@na&o dgymlonessiylmethane

X an0| acid.o no- nENanNoi ¢ '

aisofiopgiers ol oy RIRAR" iafudne dot enfn s, BE0Ske. 24

diphdhylrdiBane 2511mhﬂata\er¢4tlﬁpné@@bnen (ﬁ%cydna’d@t 9,3 d1methoxy—4 4'-
accordi ngly neral procedure A. The crude product

biph w&nﬁecr%ﬁoayan d fadm aéérémetm@l@egylpwaeeﬁvﬂoﬂnswanate

triiso(@faél.a%:@ﬁz% %%—?@lﬁ}é%f’%@%@@éﬁ?% %%ﬁ%%ocyglla%% 4&.%9?%] as%i;:sl"-d:imethyl-

diphe:l:LyBﬂethanh—ZB,Z' {.Birtettddpocydndt@ afd cholyihbthilene pobyphenylfolisbizyanates;
% esi % of 2-hydrox_y-hexadecanoic acid O
and combinaf ons thereo

The polyurethanes might be prepared batch wise by mixing all components together and
waiting until an exotherm occurs followed by casting the mixture into a container. The
mixture can be subsequently heated to drive the reaction. When adopting this approach,
the components to be mixed might first be made up into two parts before mixing: Part-1
might include a compound of general formula (IV) and one or more of: a polyol, a chain
extender, blowing agent (e.g. water), catalyst, and surfactants etc. Part-2 will generally
comprise the polyisocyanate. Part-1 or Part-2 can also contain other additives such as

fillers, pigments etc.

The polyurethanes might also be prepared as a prepolymer that is subsequently reacted
with a chain extender. For example, through suitable adjustment of molar ratios, an
isocyanate terminated pre-polymer may be prepared by mixing Parts -1 and -2 mentioned
above. The isocyanate terminated polymer could then be reacted with a chain extender/
branching molecule such as a short chain diol (e.g. 1-4 butanediol). Alternatively, through
suitable adjustment of molar ratios, the prepolymer could be produced such that it was
hydroxy terminated. This hydroxy terminated prepolymer could then be reacted with a
polyisocyanate to produce the desired polyurethane.
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OH 5 2-Brono- hexadecanoic acid acid (10.0 g, 29.8
mmol ) and pot assi um hydroxide (7.4 g, 131.1 mmol) were
wo e@enzm®iin 90 m water accordingly to general PCT/AU2009/000480
procedure A (8.0 g, 29.5 mml, 99 9. 1H NMR
((CDh3)2Ca8 200 MHz): S[ppm = 0.91 (tr, 3H, J = 6.1
Hz), 1.17 - 1.55 (m 24 H), 10 1.58- 1.90 (m 2H),
4,17 (dd, 1H, J = 7.1 Hz, 4.2 Hz) Synthesis of
2- hydr oxy- oct adecanoi ¢ aci-d10 OH ? 15
2- Bronp- oct adecanoic acid acid (4.06 g, 11.2 mmol ) and
pot assi um hydroxide (2.8 g, 49.4 mmol) were reacted in
32 mM water accordingly to general procedure A. The
The éc{ﬁ%gm%q ourgat;ng/;\?gacr%?srl taI L Sg%gilr %g; ?cht y gferent gqulpment
1nclu§l&1@ I%'a{ch]kettleg s@ﬁlc(rhfxerﬁﬂactéve'mﬁcgoﬁ( @od X uld@rs’z& ex%tuﬂgrs ( m
46Hz) 493- 524(br ,1H) 1210- 1263(br 1H)
It alsg nz{y e a Var?{ag 0123 to heXtdtB(e) T a%ce:rtltg%%%r o or gunngat%e reac?lon process to
improve their solubility or to enhance their reactivity. The reaction process may also be

conducted in solvent.

When selecting a compound of general formula (IV) for use in preparing the polyurethanes
in accordance with the invention, those skilled in the art will appreciate that the nature of
any substituents of the R group will need to be considered in terms of their potential to

react (either advantageously or adversely) with the polyisocyanate.

For illustrative purposes only, a polyurcthane in accordance with the invention may
comprise the reaction product of a compound of general formula (IV) where Y is -[-O-
RZ(OH)Z-]y-OH with z =0 and X is H and a di-isocyanate compound represented by OCN-
Z-NCO, where Z represents the remainder of the di-isocyanate compound. In that case, the

polyurethane is expected to comprise a repeat unit of general formula (XI):

L R - (XI)
where Z, R, R? and y are as hereinbefore defined.
Similarly, a polyurethane in accordance with the invention may comprise the reaction

product of general formula (V) and the di-isocyanate represented by OCN-Z-NCO. In that

case, the polyurethane is expected to comprise a repeat unit of general formula (XII):
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Anhydrous THF (70 m) and diisopropylamne 5.0 nl,
35.4 mol) were added to a dry flask flushed with
wae@on2amnz cool ed to -30C. n-Buthyllithium (1.BCIVAUR009/000480
hexane) (23.3 m, 37.2 nmol) was added fol |l owed by
(Z)-octadec-9-enoic acid (5.0 g, 17.7 mol) in dry 5
THF (20 ml )while nmaintaining the tenperature at -30C
Di anion formati on was conpl eted by heating the
solution to 50C for 30 ni na?& then cooling to room
tenperature. Oxygen was bubbled directly into the
di anion solution at roomtenperature for 30 mn. The
reacti off @xture was dil ut with water (200 nl),
acidified Mﬁth 1IN aqueous drochlorfc acid (pH 2) and

oi-thndiephylgtherc 3 x 109—). The conbi ned
organi c |l ayers|were 10 washe #Th bfine (1 x 100 m)
and dried over !sodi um sul phate| Aftey filtration, the
organi c sol vent' was renoved under refluced pressure
| eavi ng the crude product. TheRcrudé product
recrystallised fromhexane (4.6 g, 15.4 mol, 87 %.
1H NWMR (CDC13, 400 MHz): 5[ppm = 0.88 (tr, 3H J =
whei®.Z7 atkdZR ard asdiereiniefoid define®0 H), 15 1.65 - 1.76 (m
1H, 1.80 - 1.92 (m 1H), 1.96 - 2.06 (m 4H), 4.28
(dd, 1H, J = 7.5 Hz, 4.2 Hz), 5.29 - 5.39 (m 2H)
In ac@fﬁﬁrf‘ﬁysfoﬁnﬁfﬁp&ﬂgﬁ%é’ﬂéﬁﬁ deCordBicB RAHE 1RGhFerPion thré&reaction of
Anhydrous THF (70 m) and diisopropylamne 5.0 nm,
a polyfsodyanatd yndwe cempalad dftgeneraldfoymflag$¥) &4 ensthivefl shavia, conventional

.argon,and cooled to -30C. n-Buthyllithium (1.6 Mi
chai sRERASY Eod BRASES iy i MR th she Habfibd BicReld | Bramples of
suchUh#tegald el Butdsé Hot(IBni#&] @ ethylent gTYEY1) dikthyTbhy gﬂi}dﬁl, ZBethylene
(20 mM) while maintaining the tenperature at -30C

glyce), tinasthyicae ghicob prapyiene ehysiobtdipropylene abyrelg timepylene glycol, 1,3-

N e

hexadlediol,on s ol dciyclohexanédimgtiaasiper at witenbhmidd) nmm dibthanolamine,
reaction njxtur . diluted with water (200 m)),
methé’i“ﬁ%‘i%ﬁlil #niic: h pflﬂlvﬁ%agﬂaaglaﬁ%ﬁa oY GF e élamat%(ymlpropm 1,2,6-

hexanetriol, triethanolamine, pentaerythritol, N,N,N',N'-tetrakis(2-

hydroxypropyl)ethylenediamine, diethyltoluenediamine and dimethylthiotoluenediamine.

When preparing the polyurethanes in accordance with the invention, it may also be
necessary to include a catalyst such as an amine compound or organometallic compound.
Typical amine catalysts include, but are not limited to tertiary amines such as
triethylenediamine, dimethylcyclohexylamine, and dimethylethanolamine. Organometallic
compounds include those based on mercury, lead, tin, bismuth and zinc. Specific
examples of these compounds include are not limited to dibuytlene dilaurate, bismuth

octanoate, and phenylmercuric neodeconate.

Conventional additives such as surfactants may also be used in preparing the

polyurethanes.

In some embodiments of the invention, it may be desirable when preparing the

polyurethanes to keep the molar ratio of the polyisocyanate to compounds of general
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2) and extracted with diethylether 3 x 100 m). The
conbi ned organic | ayers were washed 30 with brine (1 x
wae®dmtpiand dried over sodi um sul phate. AfterPCT/AU2009/000480

filtration, the organic solvent WO

2009/ 127012PCT/ AU2009/ 000480 - 38 - was renoved under

reduced pressure |l eaving the crude product. The crude

product was recrystallised %r om hexane (2.87 g, 14.3

mol, 81 %. 1H NVR (CDE13, 400 MHz): Jppni = 5.86

- 5.76 (m 1H), 5.03 - 4.90 (m 211), 4.28 (dd, 5 1H

J1 =7.5 Hz, J2 = 4.2 Hz), 2.03 (dd, 2H, J1 = 14.2 Hz,
formul2(I¥) & B MzjtherlentddirierBOof the irbidption it Zfay e d4{rable tdyse a molar

. 1,56 - 1.25 10 hesi f e . .
ratio 3t AP RIATA5 RRTRAIBER A FETEER fmptla (Y f 7y pYpition in tis
molardafi® hill A MY PR thAUSHFRAMR thé pByHcal and éhomidArdpeteiss of the

di ssolved in 100 m of "tetrahydrofuran. Potassium

resultingdpolyicishanel . Foy, ex208l0 patpirpthahes praduged Hrgpothg regetion of

r was.added over . JThe react] ] S :
hewanthat S B Rt e Ry Uik S AT 1 it ppsutt in the
formatish fofagpeignhsiat sl , aigreb) .wheRethisemolar aatidTiisK Ul éhevasulting

extracted with ethyl apetate_£3 x 200 m), the
polyurashasieria th e derm ef ¢ axpesinked fleibledodler Na2SO4 t he

organi ¢ sol vents were renoved under reduced pressure.

1H NMR (acetone, 200 MHz): S[ppn] = 4.11 (dd, 1H, J1 =
The poljurkthandk2of the Brebtmt, inBerfibn (dan, b@ Préthiced as 16w3mbleypylar weight

1.88- 1.53 (m 2H) _*Met hyl
waxep0na TG BRURY BN R B RO SR RRsUresdy FREofgR to about
2000 tol?e}(ﬁ)g,k’%ﬁgﬂgrptto NinB& QIPEﬁh&&dofheﬁﬁwlﬁﬁﬁcﬁﬂa&ﬁfaﬁn@aﬁ% a number
15- hydr oxypéent adecanoi ¢ aci d, the conversion of 15- :
averapy dnasoupenisatieesmal by £6F@ of oipt tre abatt r2060/00 pyrougly ko thermoset

t.her protecte 5- 25 dr oxypent adecanoi ¢ acid, the
crossgqlﬁgdp%%zflgpfg&in ?‘*%"i?"}‘g%y"ﬁﬁ yranyl ether protected

15- hydroxypent adecanoic acid foll owed by the

conversion into the starting material . _
The polyurethanes in accordance with the invention are expected to be useful as adhesives,

sealants, coatings, films, fibres, moulded articles as well as foams or crosslinked rubbers.

The present invention will hereinafter be further described with reference to the following

non-limiting examples.
EXAMPLES

General

Proton NMR spectra were obtained on Bruker AV400 and Bruker AV200 spectrometer,
operating at 400 MHz and 200 MHz. All spectra were obtained at 23°C unless specified.
Chemical shifts are reported in parts per million (ppm) on the 6 scale and relative to the
chloroform peak at 7.26 ppm (‘H) or the TMS peak at 0.00 ppm ('H). Oven dried
glassware was used in all reactions carried out under an inert atmosphere (either dry
nitrogen or argon). All starting materials and reagents were obtained commercially unless

otherwise stated. Removal of solvents “under reduced pressure” refers to the process of
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- 39 - Hydroxy-capped 2-hydroxy fatty acids Genera

procedure B: Synthesis of ethyleneglycol capped
waQz2ivdexy fatty acids 5 A mxture of 2-hydr oxpCHAU000/200430

equiv.), alkyl-diol (8.4 equiv.) and p-tol uenesul fonic

acid (0.01 equiv) in toluene (3 x volune of ethylene

gl ycol) was heated under reflux for 6 h. The form ng

wat er was renpoved continuously by using a Dean-Stark

apparatus. The toluene was #¥tstilled off and the crude

product was dissolved in chloroform (3 x volunme of 10

et hyl ene glycol) and extracted with water (3 x, equa

bulk shlventatmonalviy] reteey evéﬁhmtmﬁl‘(’mivﬂ%tuafr%aﬂh% foﬁ&!ﬁéd BRgpplication of
dri ed over gdlun1s hate, filtered and the sol vent

high, SRCUIEHVER (HhURIdNed BHRENMR off 8viHy welytical thin layer
chroﬂ%lfb%%hy (The) Wa@ﬂ%&nﬂ@soﬂﬁggﬁvﬂ tcizéwg %&1{ ki¥Ligel KG60F,s; silica

purification. nt hesi s of" 2 r ox
plateg - Wdﬁ’tﬁ)@?ﬁﬁ@da@lﬁ@&mbaltt ewd s ultra@rd)let hght potassmm permanganate or

phosg@?{é%&ﬁ@%ﬁ g’fasﬁ 4:8:(511 gglrd %ﬂ%{ﬁa d1s1ng 53)0 400 mesh Merck

slhc@Gaplea)emwlﬁg) BétEblAGEM gﬁi&eﬁnémﬁder 830%1&% ﬁresshféJ 4&f&hydrofuran
d é were reacted accordingly 20 to general
an

}Ch@é‘émﬁéa@ yess &b@mﬁ@ma(QhV@t @;Sp?ﬁSlﬁg reystem 96d¢r. an inert

tr. 3H J =
atmoR B SHSBa i wlf lyenB BT o dpiitasda. X
175-188(m111)368(tr 2H, J = 4.6 Hz), 4.20

&3_11) 25 Synthesis of 2-hydroxyethyl
Molegu]ﬁlg, d’Y% $ O REARBES; \gergcq}@ractcgrr@ed by gel pérmeation chromatography

(GPC) performed in tetrahydrofuran (THF) or dimethylformamide (DMF) 1.0 mL/min,
25°C using a Waters GPC instrument, with a Waters 2414 Refractive Index Detector, a
series of four Polymer Laboratories PLGel columns (3 x5 pm Mixed-C and 1x3 pum
Mixed-E), and Empower Pro Software. The GPC was calibrated with narrow
polydispersity polystyrene standards (Polymer Laboratories EasiCal, MW from 264 to

256000), and molecular weights are reported as polystyrene equivalents.

Thermal properties were measured using a Mettler Toledo DSC821e Differential Scanning
Calorimeter. Dried sample of the polymers were weighed into 40ul flat base aluminium
pans. The pans were crimp-fitted with the matching aluminium lid. An small hole was
made in the lid with a 20 gauge needle to relieve any pressure. The pans were heated
through the following temperature profile for analysis: (1) Heating 40C to 220C at
10C/min; (2) Hold at 220C for 3 minutes; (3) Cool from 220C to 30C at 10C/min; (4) Hold
at 30C for 3 minutes; (5) Heat from 30C to 220C at 10C/minute.

Tensile testing was carried out using an Instron 5500R machine. Lap shear adhesive
samples were prepared according to ASTM 3163 from Aluminium strips and polyethylene
strip (ie 105mm long by 25mm wide).
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2- hydr oxyoct adecanoic acid (22.0 g, 73.2 mol),
et hyl ene glycol (45.4 g, 614.9 mol) and
w@2aooiizmnesul fonic acid (0.7 mmol, 0.1 g) in tRCTUALNZ009/000480
(90 M) were reacted accordingly to general procedure
B yielding 24.0 g (69.6 nmmol, 24.0 g, 95%. 5 1H NWR
(CDC13, 400 MHz): S[ppm = 0.87 (tr, 3H, J = 654 Hz),
1.11 - 1.57 (m 26H), 1. 553 1.7 (m 1H, 1.73 - 1.91
(m 1H), 3.67 (tr, 2H J =% 6 Hz), 4.19- 4.37 (m 3H)
Synt hesi s of (Z)-2-hydroxyet hyl
2- hydr oxyoct adec-9-enoate 100H A m xture of
(Z) - 2- hydr oxyoct adec-9-enoic acid (23.0 g, 77.1 mol),
Moneniey [Synthegisyand| Ckar@c@rigationi4. 5 nmol ) and
p-tol uenesul fonic acid (0.7 mol, 0.1 g) was heated at
iOOC under.!hi gh vacuum for 6 h. The crude product was
2k L 0 m t enperature, 15 dissolved in
chl oroform (90 m ) and extracted with water (3 x 100
m). The organi c | ayer was dried over sodium sul phate,
drall preceddres AdS yithessodisa e dityadids ﬁomisg@dted%bromo
fatryRLESSUr € | eavi ng t he product The product was used
——Yx%fﬂt(aﬁout further purification (70. 2, 24.0, 91 %. 20
1H-N|\/R (CDC13, 400 MHz): 6[ppn1 O 87 (tr 3H J =
Hz), 1.26 - 1.42 (in, 20H),
Satu@teﬁgZ—broInqg ttyracidi () equlvag?pt). angl Ié@H( Gﬁ 4 qqaﬂlvalg1t5)4w9q§rsuspended in

wateg@égqr%gs %54121%1 g‘x’_b’wa%eg rﬁeﬁ ggxl'u?z% ro%{oﬁ{%g}/ gély Zé’ﬁ& F{Eatg’ci_%nder reflux

for 48 il Befetir A dr thx ygetibadegapoahe cétied ‘eo 14)1>m temperature brought to pH 1
15-di_hydr oxypent adecanoi ¢ aci 87.2
5101 nﬁhe

by a@&%1ﬂ9lp &k @a@ c)gg%qntr@ u@ou5612p§i mlxture was })rought to
reﬂug Sg&ih“{?@ GRH), EQ&b&t oﬁl {eth Ipéraﬁ‘ﬁ?@'and Qxdaddd bvﬁ‘thtcﬁ’étHﬁrEQher Gx %

weré react acco to general procedure
voluBeydfgheliagueodd 15/eg). (The. @n@;nﬁ&rgamndhyersa@%e wasied- WwitR saturated

aque llig%%nmzqur}_'f %desglep iqn ,(z,] %%lgn?_'ff %S;rﬂ(rn@? Egy(?f) Wa?er (1x,%
volude oY P g RED I ler)Zmia e XY REXAERGAB @8R organic layer) and dried over

sodium sulphate. After filtration, the organic solvent was removed under reduced pressure

leaving the crude product. If necessary, the crude product was recrystallised from acetone.

Synthesis of 2-hvdroxy-nonanoic acid

0O

PN

OH

2-Bromo-nonanoic acid (22.6 g, 95.4 mmol) and potassium hydroxide (23.5 g, 419.7
mmol) were reacted in 300 ml water accordingly to general procedure A. The crude

product was recrystallised from acetone (15.8 g, 90.6 mmol, 95 %).

'H-NMR (CDCls, 400 MHz): 8[ppm] = 0.88 (tr, 3H, J = 6.7 Hz), 1.28 — 1.53 (m, 8H), 1.65
—1.74 (m, 1H), 1.81 — 1.91 (m, 1H), 4.27 (dd, 1H, J = 7.5 Hz, 4.2 Hz)
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100H 2- hydr oxyhexadecanoic acid (15.0 g, 55.1 mol),

1,6 hexanediol (54.7 g, 462.8 mmol) and
w@2aooiizmnesul fonic acid (0.7 mmol, 0.1 g) in tRCTUALNZ009/000480
(120 mM) were reacted accordingly to general procedure

B yielding 24.5 g (47.9 mol, 17.8 g, 87% . 1H NWR
(CDC13, 400 MHz): S[ppm = 0.87 (tr, 3H, J = 6.3 Hz),
1.18 - 1.48 (m 2H), 1.53 % 84 (m 4H), 3.65 (tr, 2H,
J =6.4 Hz), 4.13 -4.23 (im~3H) General procedure C
Synt hesis of dilactones of 2-hydroxy acids Sel ected

2- hydroxy acids were heated under vaccuumat 120 C -

Synthege o -exade@4ndic atidder t hese conditi ons the

form ng water was renoved continuously. The obt ai ned
products were used w thout further purification. 25
cSynt heS| s of 3,6-dibutyl-1, 4-di oxane-2,5-dione 0
L H. 20Q9/.427012PCT/ AU2009/ 000480 -42
HO™ > hydr oXy hexaroi ¢ acid (20 g, 151.3 mmol) was
r@Hct ed accordingly to general procedure C. 5 1H NMR
(CDC13, 200 MHz): S[ppm = 5.24 - 4.99 (m 2H), 2.06 -
1.79 (m 4H), 1.61 - 1.36 (m 8H), 0.90 (tr, 6H, J =
2-BrofnBhétapleGynichadd sichlf (18,06 20298t minol), daddpotessien Ayysiakiidn€7.4 g,

131.1119111101) were reacted in 90 ml water accordingly to general procedure A (8.0 g, 29.5

mmol, 99 %).

'H-NMR ((CD3)>CO, 200 MHz): 8[ppm] = 0.91 (tr, 3H, T = 6.1 Hz), 1.17 — 1.55 (m, 24 H),
1.58 — 1.90 (m, 2H), 4.17 (dd, 1H, T=7.1 Hz, 4.2 Hz)

Svynthesis of 2-hydroxy-octadecanoic acid

o)

oy

OH

{

2-Bromo-octadecanoic acid acid (4.06 g, 11.2 mmol) and potassium hydroxide (2.8 g, 49.4
mmol) were reacted in 32 ml water accordingly to general procedure A. The crude product

was recrystallised from acetone (3.3 g, 10.9 mmol, 97 %).

'H-NMR ((CD»);S0, 400 MHz): 6[ppm] = 0.89 (ir, 3H, J = 6.6 Hz), 1.20 — 1.43 (m, 28 H),
1.47 — 1.69 (m, 2H), 3.94 (dd, 1H, J = 7.5 Hz, 4.6 Hz), 4.93 — 5.24 (br, 1H), 12.10 — 12.63
(br, 1H)

Synthesis of (Z)-2-hydroxyoctadec-9-enoic acid

o

OH
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2- hydroxy decanoic acid (20 g, 106.2 mol) was reacted

accordingly to general procedure C. 15 1H NWR (CDC13,
WQe®INREY2 S[ppm = 5.22 - 5.07 (m 2H), 2.04 PCI/AB309/000480

(m 4H), 1.62 - 1.27 (m 24H), 0.87 (tr, 6H, J = 5.8

Hz) Synthesis of

3, 6-di (non-8-enyl) -1, 4-di oxane- 2, 5-di one 20

2- hydroxy undecenoic acid (20 g, 99.9 nmnol) was

reacted accordingly to gen 7 al procedure C. WO

2009/ 127012PCT/ AU2009/ 000480 -43 - Synthesis of

3,6-ditetradecyl-1, 4-di oxane-2,5-dione 5 2-hydroxy

hexadecanoic acid (20 g, 73.4 mmol) was reacted

Anhy?CCO 1%-&19 g%)% nﬁi@?g i al ﬁyrlé)rg%g% mcf 2334 WODZ\Y%E adyh/gfo a dry
flask ﬂuéheﬁ%vi&mrgﬁhi)and %oél%d to HY'@. AB8uftiuiftidn (06 87 id héxané1(23.3 ml,

Synt hesi s of

37.2 Bm@al)j wag zﬂéwadaxstedﬁ)e (&)19ctades-SHenpiapeid(S8) g bhé mmel) in dry
THF (p %Bafl éf%alliﬁhﬁ”%qﬂhg tel(n%%rr%aérée o%r @Tﬁlla?mcﬁ@i%rﬂlgﬁ‘&ﬁ \?Jgs completed

ccor era
by heating the solution to 50°C for 30 minand then cooling to room temperature. Oxygen

was bubbled directly into the dianion solution at room temperature for 30 min. The
reaction mixture was diluted with water (200 ml), acidified with 1N aqueous hydrochloric
acid (pH 2) and extracted with diethylether 3 x 100 ml). The combined organic layers were
washed with brine (1 x 100 mi) and dried over sodium sulphate. After filtration, the
organic solvent was removed under reduced pressure leaving the crude product. The crude

product was recrystallised from hexane (4.6 g, 15.4 mmol, 87 %).

'"H-NMR (CDCls, 400 MHz): §[ppm] = 0.88 (tr, 3H, J = 6.7 Hz), 1.22 — 1.53 (m, 20 H),
1.65 — 1.76 (m, 1H), 1.80 — 1.92 (m, 1H), 1.96 — 2.06 (m, 4H), 4.28 (dd, 1H, J = 7.5 Hz,
4.2 Hz), 5.29 — 5.39 (m, 2H)

Synthesis of 2-hydroxyundec-10-enoic acid

B

OH

Anhydrous THF (70 ml) and diisopropylamine 5.0 ml, 35.4 mmol) were added to a dry
flask flushed with argon and cooled to -30°C. n-Buthyllithium (1.6 M in hexane) (23.3 ml,
37.2 mmol) was added followed by undec-10-enoic acid (3.26 g, 17.7 mmol) in dry THF
(20 ml) while maintaining the temperature at -30°C. Dianion formation was completed by
heating the solution to 50°C for 30 minand then cooling to room temperature. Oxygen was
bubbled directly into the dianion solution at room temperature for 30 min. The reaction
mixture was diluted with water (200 ml), acidified with 1N aqueous hydrochloric acid (pH
2) and extracted with diethylgther 3 x 100 ml). The combined organic layers were washed

with brine (1 x 100 ml) and dried over sodium sulphate. After filtration, the organic solvent
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1H NVR (CDC13, 200 MHz): 3[ppn] = 5.40 - 5.26 (m
411), 5.14 - 5.06 (m 214), 2.14 - 1.75 (m 811),
wa 2844270107 (m 4011), 0.87 (tr, 6H J = 6.1 HeQT/AVED09/000480
2009/ 127012PCT/ AU2009/ 000480 - 44 - Synthesis of
3-nmet hyl-6-tetradecyl- 1, 4-di oxane- 2, 5-di one [ C3: Cl1l6: 0
Lact onel 5 To 65.0 g (0.24 nol)
2- hydr oxy- hexadecanoic acid 26.6 m (0.25 nol)
2- br onopr opi onyl broni de we?®-sl owly added and stirred
at 100C under nitrogen flow for 12 h while evol ving
HBr was neutralized. 1.9 1 acetone and 66.6 nm (0.478
was muh@vetdr ustehyéduged pramued 1m®60€ ! tHeocrhﬂ@ pfAt:ccPabtJ FI?lelacﬁddé B duct was
ut i S sti or ter filtration
recry&?allﬂsl‘?g%‘mgf”faé‘? ‘Zﬁﬂﬁ%% Yy Shvdle salts acet one and
triethylamne were distilled off and the resulting
m xture was dissolved in 1.0 1 ethyl acet at e: hexane

H-NVIRt (GDRClg, HOQ)MHAY: dfprpnfi]i + 684t D76 tuelH) 5103ca4.961(m, 2HE 4.28 (dd,

e Ly e 5 Ao e e

1.75 LH-.6MRn (18D 36 410@5 domS[ ppni = 0.87 (tr, 3H J =
6.3 Hz), 1.17 - gﬁzm)ge H, 1.66 (d, J = 6.7 Hz)
and 1.70 (d, J 6 7 Hz) (3H from 2 di ast ereoners),

Synthes?Po dith fo affc 3dq 95 (m 1H), 4.96 - 5.08
Synt hesi s and

Characterisation NVR-traces and Tensile - Lap Shear
esting data of selected fatty acid contai ning

ol yur et hanes are illustrated in the Draw ngs.
HO r - P gpe for synthesis of
pahyester poI yol Step 1. Synthesis of lactic and

2-hydroxy fatty acid polyesters: LACTIC ACID -
2- HYDROXY OLEI C ACI D PCJ_YESTER To a 50 nL RBF was -

e R S B B 0o o i o

tetral{y@lr&firand P3tHsium MiRIrs:8a& {110N gf basl nias) ididsbRed Wh BDO @l of water
Dean- Stark apparatus, stirred with a nmagnetic stirrer

was aggledrqsrer dxledlhei terction midituisawss stisrrderver might oind L8GC thadacidified

t he 3 t ot al h
i et AETEE 90 B AR AL T i g
Bx Mml)g dtei (Imnﬂﬁnddacfrgduﬁc m;/bﬂwﬁs)ﬂl@éﬂ%divdr N3SONBROrs@i¢ Soldénts were

acid and 0.5% nass rati o of catalyst
femowpﬁn %‘E'Wé PESf¥honer s) .

"H-NMR (acetone, 200 MHz): §[ppm] = 4.11 (dd, 1H, J' = 7.1 Hz, J* = 4.3 Hz), 3.51 (tr,
2H, J = 6.3 Hz), 1.88 — 1.53 (m, 2H)

*Methyl 2,15-dihydroxypentadecanoate was synthesized through the subéequent ring
opening of pentadecalactone to 15-hydroxypentadecanoic acid, the conversion of 15-
hydroxypentadecanoic ~ acid to the tetrahydropyranyl ether protected 15-
hydroxypentadecanoic acid, the 2-hydroxylation of tetrahydropyranyl ether protected 15-

hydroxypentadecanoic acid followed by the conversion into the starting material.
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Acid value: 58.4nmg KOH' g GPC MW Mnh : 3177, PD 2.9, Tg
(DSC) 8.2C 10 LACTIC ACID - 2-HYDROXY STEARI C ACI D

WEAWYESDER. To a 50 nL RBF was added | actic acPCI/ADEH9/000480
solution in water, mxture of D and L isoners)

(18.90g, 0.189npl), the 2-hydroxy stearic acid (2.99qg,

0. 010nol ), p-toluene sul phonic acid catal yst (100ng)

and toluene (8.1g, 9.4nL). The reaction flask was

fitted with a Dean-Stark apfaratus, stirred with a

magnetic stirrer and refluxed with an oil bath

tenperature of 130C for 3 15 days. (The conposition of

the 30g total batch polynerisations was 66% mass ratio

of nmononers,. 95% mass, ratio of lactic acid nononer to
Hydrewy-gapped 2iydzoxt fattyigoids oxy fatty acid and 0.5% nass

ratio of catalyst with respect to nononers). Acid

Val ue: 48.6nmg KOH g GPC MN 4945, PD 2.33, Tg (DSC)

Genefal ped20uEcBrrSimtlesissifiethylenbglPodl\cappesi 2-Podrprs fatysacalse

| ow Tg, plasticized guns, opaque appearance. Step 2:

Synt hesis of ethylene glycol capped lactic
T e
(0.01¢fquing . igGglughe bk ywostng of othplepenglycohcivas heatadeunder reflux for 6 h.

8. 4ngKOH/ in_18.3 f tol,uene was added 0.86n of
The RFRUTE NETgT Yeotomakal FallirbEi Jacaine ADRHER Hpefus. The
tolueketas giséllkd afRal dideudhprotii® WisdissoBred ih ERIBEbfaEm 881x ®olume of

bath tenp of 130C for 2 days. The conpositiagn of the i
ethylgrecglyeel) aad exmasiotwith graterdp ut equaliehdapiprmoyplume). Adegombined

: . . : 4 _ -
organf I v 4B gV (ol PR oo A "Rt & fep¥ed under
reduc2d idRmY YedsTigNRE Grofub D TROpMAGEERaFde @ithotib fimthsppurification.

of 13.88g of polyester copol yner (acid val ue

48. 6ngKOH/ g) in 16.9nL of toluene was 5 added 0. 67nL
SynttRkisrVh Gk BHE OlhydIiSheBRE dndRevessel was fitted

W th a Dean-stark apparatus and the m xture stirred at

an oil bath tenp of 130C for 2 days. The conposition

of the m xture was 50% nass of solutes in solution.
Ho\A/Cl\g al ue: 1.05nmg KOH g

OH

2-hydroxyhexadecanoic acid (23.7 g, 87.2 mmol), ethylene glycol (40.0 g, 645.6 mmol)
and p-toluenesulfonic acid (0.7 mmol, 0.1 g) in toluene (90 ml) were reacted accordingly

to general procedure B yielding 24.5 g (24.5 g, 77.5 mmol, 96%).

'H-NMR (CDCls, 400 MHz): 8[ppm] = 0.87 (ir, 3H, J = 6.4 Hz), 1.07 — 1.53 (m, 24 H),
1.59 — 1.73 (m, 1H), 1.75 — 1.88 (m, 1H), 3.68 (tr, 2H, J = 4.6 Hz), 4.20 — 4.38 (m, 3H)

Synthesis of 2-hydroxvethyl 2-hvdroxvoctadecanoic acid

0O

HO\/\O/U\(\/\/\/\/\/\/\/\

OH
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OH Val ue: 85ng KOH g 10 MW (based on acid and CH
val ue): 1288g/ nol Procedure 2: 1-step procedure for
wawwhzeis of pol yester polyol. LACTIC ACI D - PCHXDROX¥00480

OLEI C ACI D POLYESTER POLYOL: To a 50 nL 15 RBF was

added lactic acid (90% solution in water, m xture of D

and L isoners) (1.08g, 0.012nvl), 2-hydroxy oleic acid

(3.61g, 0.012nol), ethylene glycol (0.746g, 0.012nvl),

p-tol uene sul phonic acid c#Pal yst (30ng) and tol uene

(6.99, 8nL). The reaction flask was fitted with a

Dean- Stark apparatus, stirred with a magnetic stirrer
2-hydroglydceddechoett wéitl (220 ©i73.Datrol),estidemd glyeob({45148@C6149 mmol)

2 days. The conmposition of the 12.4g total batch S .
and rigSp PSR 354 (D7 AP Aesh 1 tahigno! were gsted geordingly
i H R . VR : KOH g OH
fo ge@%%@g@éiigié!. %gqr%&%%%qg %\;:/é\?l( base%l%ho %’%Sg/}é)ggd OH val ue) :
723g/ nol 25 Procedure 3: 1-step procedure for

'-NEAR VPR r 48 M brd wAS AR D RO S Sadr L kiR 268,
1.55 £9.747&h, 18p 08390l 91 @b, h)ene7 gk yaely £ 9.667494.10 -Ql3nEh)3H)

p-t ol uene”sul phoni c aci d catal yst (52ng) "and tol uene
(13.93g, 16.10nL). The reaction flask was fitted with

SyntsBR307)- 39 ALK OPPAL LS ci L LGl th & magnetic
nper at ure of

-47 - 130C for 2 days. The conposition of the 24.4g
total batch was 43% mass ratio of reagents and 0.5%

mass fatio of catalyst with respect to nononers. Acid
HO watge ¢ 65 KOH g

OH

A mixture of (Z)-2-hydroxyoctadec-9-enoic acid (23.0 g, 77.1 mmol), ethylene glycol
(40.0 g, 644.5 mmol) and p-toluenesulfonic acid (0.7 mmol, 0.1 g) was heated at 100°C
under high vacuum for 6 h. The crude product was cooled down to room temperature,
dissolved in chloroform (90 ml) and extracted with water (3 x 100 ml). The organic layer
was dried over sodium sulphate, filtered and the solvent was removed under reduced
pressure leaving the product. The product was used without further purification (70.2, 24.0,
91 %).

'H-NMR (CDCls, 400 MHz): 6[ppm] = 0.87 (tr, 3H, J = 6.6 Hz), 1.26 — 1.42 (m, 20H),
1.59 — 1.69 (m, 1H), 1.73 — 1.84 (m, 1H), 1.97 — 2.05 (m, 4H), 2.64 (br, 3H), 3.83 (tr, 2H, I
= 4.8 Hz), 4.20 — 4.34 (m, 3H), 5.27 — 5.39 (m, 2H) |

~ Synthesis of 2-hydroxyethyl 2,15-dihydroxypentadecanoate

]

OH
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5 MW (based on aci dOH val ue): 1486 g/ nmol GPC MAS MP' s:

839, 1272, 1695, 2082: distinct oligoners Procedure 4:
wepwhenis of POLY( ESTER- POLYURETHANES) from 2r¢myduenoy/000480

fatty acid containing polyester polyols 10 Exanple 1:

The pol yester-urethane was prepared using

1, 6- hexanet hyl ene dii socyanate (HDI) as a chain

ext ender and 60% by nass p:lﬁard segnent. Typically

t he pol yester polyol, LACTI'C ACI DY 2- HYDROXY STEARI C

ACI D POLYESTER PCLYOL) (11.36g), 15 ethylene glyco

(4,2g) dissolved in mnimal toluene was transferred to

2,15-dihyidecropretadeceneie | acidrds - P te ($312 ARy sthylgre ghicob g4 QR g, 6450
o, [l; I ne.
ot/ 3ol RadUlople TR nillh, b BERE 1ok (05 ¥AFe reacted
accordiigly GaIgdtleyal pfdvediBIB yibRli®g)4.Si@y27.B ey 88 Primngk @8L4).
slowy until the m xture thickened considerably.
Stirring was stopped i medi ately and the reaction
1. r atang. _ di.87 —
N O B oS 478 Bl Th a1 oo HEE 187
1.22 (my24 Hi)ght . It was then manual |y pelletised and
conpression noulded to create a flat noul ded sanpl e.
Pol ynmer: Exanple 1, an anorphous pliable yet weak
Synth& ¥ hydibkidend] SthyatodMBEkecandlfe 25 Exanple 2: The
pol yester-urethane was prepared using
1, 6- hexanet hyl ene diisocyanate (HDI) as a chain
extender aghd 60% by nmass of hard segnent. Typically
t he pol yester polyol, LACTIC AC D 2- HYDROXY OLEI C ACI D
HO 7997, hyt'ene” 30 gl ycol (1.789)
di ssol ved iy ni mal toluene was transferred to a
reacti on vessel. The prepolynmer mx was nelted and
heated to 100C to renove the toluene. The flask was

2-hydfo&§héxadecanoic acid (15.0 g, 55.1 mmol), 1,6 hexanediol (54.7 g, 462.8 mmol)

and p-toluenesulfonic acid (0.7 mmol, 0.1 g) in toluene (120 ml) were reacted accordingly

to general procedure B yielding 24.5 g (47.9 mmol, 17.8 g, 87%).

'H-NMR (CDCls, 400 MHz): 8[ppm] = 0.87 (tr, 3H, J = 6.3 Hz), 1.18 — 1.48 (m, 2H), 1.53
—1.84 (m, 4H), 3.65 (tr, 2H, T = 6.4 Hz), 4.13 — 4.23 (m, 3H)

General procedure C: Synthesis of dilactones of 2-hydroxy acids

Selected 2-hydroxy acids were heated under vaccuum at 120 °C - 180 °C for 16 h — 24 h.
Under these conditions the forming water was removed continuously. The obtained

products were used without further purification.

Svynthesis of 3.6-dibutyl-1.4-dioxane-2.5-dione




then purged with a nitrogen stream and m xed
t horoughly. The HDI (5.56g) was then syringed in until

wo b@orezotur e t hi ckened consi derably. The pol ynRCT/AES009/000480
di ssolved in DVF and sanples cast to create waxy
films. 5 Polymer: Exanple 2, an anorphous white and
waxy polynmer, with a Tg of approx. 20C. MN by GPC
212369/ nol Exanple 3: 10 The pol yester-urethane was
prepared using 1, 6-hexanettdd ene diisocyanate (HDl) as
a chain extender and 65% by mass of hard segnent.
Typically LACTIC ACID - 2- HYDROXY OLEIC ACID
POLYESTER POLYCL FE-1432- 114LAHOA (4. 350) and ethylene

ycol (2. 429% and Pol capralactone di ol (MW 427)

2-hy rpx:riw@yarm c1d (2lhas BYlr b wagjieaeed sw@pglaﬁa general procedure
degassed at 80C in a vacuum oven for 2 hours. Tin
hexanoate (0.30nL) 15 was then added. HDI (7.98g) was
meighed into a wet-tarred pre dried beaker and quickly

5 %L ﬁ&@@ﬁb%ﬂ%r #@ ?@%ﬁ w&%@“m%161_

136%5agggqy@ﬁgr%g{Q=meggk contalner and cured at 100C in
a vacuum ovén purged mnth a nitrogen |ine overnight.

20 Polyner Exanple 3, foaned white pol yurethane
D The pol yest er-urethane
S-SV S T-a - Pri-sfit tom co-rot ati ng extruder
using 1,6- 25 hexanethylene di i socyanate (HDI) as a
chai n extender and 60% by mass of hard segnent. The
pol yol m xtu consi sted of poly(lactic acid ethyl ene
gl ycol poly, ~4g), ethylene glyco

12.779) an okpic aci d nonogl yceri de diol (8.599)
+Ch sfedrinto the extruder at a rate was
10 0.143mMimn. gDl (51.79) was then introduced at a feed

rate of 0.153 m/min. The screw rpm was nai ntai ned at
150rpm The Cbnparison 30 Exanpl e pol ynmer was extruded
I
2 hy_@ﬁ)xg d(%%isrﬁca‘)ﬂé %%!& ‘(’QF’)(? % ujr 12&310@ \ﬁasVn 1?:5%’52? g&g%hgfy' t8lgeneralfptocedure
C. pol yet her-pol yester polyols for t he production of
pol yur et hanes Pol yet her - pol yester polyols were
produced by the ring opening pol ynerisation of
15 'H- NMI’U(@UGQ 200 ﬁﬁi&'}’”ﬂb{oﬂn ¢ = g3 ornes7 (ROeHS, om 2'1f88d(fn9><4ﬂ) 1.62 —
atty acids, her pol yol was used as th
127@@;24H)é%gﬁ@ﬁ6§£Hyﬁ%$f@htlon The pol yet her ponoI
used as a initiator was tetra-ethylene glycol (TEG.
The TEG (Al drich) was dried by placing it in a round
Synthesid 68, 61da@bn Brdify))- Coviicdant-BF-diognet i ¢ stirrer bead.
The flask was placed in an oil bath on a nmagnetic
stirrer hotplate. The oil bath was set at 160 'C. The
TEG was heated gand dri ed overnight to renove any
wat er. A sanpl g of the_drjied TEG was taken for proton
NVR whi ch wasOT uly’i 31 e pol yet her-pol yester
ced by wei ghing an anmount of dried
EGinto a dri rbf containing a magnetic stirrer.
20 Next the driedQactone was added at an anmpunt that was
approximately 7 tinmes the noles of the TEG Next 10
drops of dibutyltindilaurate (DBTDL) [Aldrich] was
2-hydagdundecemsc rofid (2hegf PASk mmad) sead eehctidt acerdinghypdér general

procg({ure C.

25 'H-NMR (CDCls, 400 MHz): 8[ppm] = 5.84 — 5.71 (m, 2H), 5.21 — 4.82 (m, 6H), 2.15 —
1.87 (m,8H), 1.57 — 1.29 (m, 20H)
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15

20 vacuumtap and the m xture was transferred to an
oil bath on a magnetic stirrer hotplate. The oil bath
wor®Isztiat . 160C. The m xture was stirred forPAQRAL099/600480
whil e seal ed and then vacuum was applied and the
m xture heater for a further 2 hours. Sanples of the
pol yet her pol yester pol yol were taken and anal ysed by
GPC and NMR. 25 1H NWMR of %E%ra-ethylene gl ycol (TEQG
HO - 50 - The triplet at 3751 ppmrepresents the four
protons next to the two primary al cohols in TEG
Subsequent|ly the di sappearance of this triplet will be
used to determne if TEG has successfully reacted in
' [ I . sat | ns Pfesynnetric or
: of tetra-ethyl ene
glycol (TEG wth 3,6-dibutyl-1, 4-di oxane- 2, 5-di one
(symretric dilactone of 2-hydroxy-hexanoic acid)
Tetra-ethyl ene glycol (TEG (3.9 g, 20 rnnol) was
eacted with 3,6-dj butyl-1, 4-di oxane- 2, 5-dione
e of 2-hydroxy-hexanoic acid) (18.5
i cedure 5. The 1H NWR

y 0 of the triplet at
3.51 ppn). This imglicates that TEG has successfully
reacted in a ring opening polynerisat]jons of the
symmetric | actone. Reacti on of tetxa-ethylene
glycol (TEG wth 3,6-dioctyl-1,4-di oxane-2,5-di one 15
(symmetric dilactone of 2-hydroxy-decanoic acid)
2-hyd@ikah&hitaBoie iy qeb 4§ TH: |
yr ea(S:It ed with 3, 6- di‘{ogté,l’_ﬁﬁ4@%0?)(%»35‘3_219%6’{55@&);%62’2&@ fo general
procgdyerfret ri ¢ di | act one of 2-hydroxy-decanoic acid) (26.4
g, 140 mmol ) accordingly to procedure 5. The 1H NWR of
the crude product did not show any unreacted 20

'H-NMRr(@Det1k)yA00na e :yaégbmi e 55.2343{3916793%5,‘32}@)‘, 2Adre—t r7lqunﬁt4m§ 1.53 —
3.51 pn%. Thi s 1 ndicates that TEG has successfully

1~09K@é’c§§500- h (5 ¢H.dg- 63d#)ng pol yneri sations of the
symmetric | actone. Reaction of tetra-ethylene glyco
(TEG with 3,6-di (non-8-enyl)-1, 4-di oxane- 2, 5-di one

Synthesylet, 6-di (D-hexatdand-enfl)-2 4didraey2 sidd@eenoi ¢ aci d) 25
Tetra-ethyl ene glycol (TEG (3.9 g, 20 mml) was
reacted with 3, 6-di (non-8-enyl)-1, 4- di oxane-2, 5-di one
(symretric dilactone of 2-lgydroxy-undecenoi c acid)
(28.0 g, 140 nmmol) accordipngly.to. _progeduyre 5. The
1H NVR of the crude produgt i d Mot ~Show any™~t nméacted

t en I | ~di pearance of the triplet at
3.51 ppm). This indicates

2-hydroxy oleic acid (20 g, 67.0 mmol) was reacted accordingly to general procedure C.

'"H-NMR (CDCls, 200 MHz): 6[ppm] = 5.40 — 5.26 (m, 4H), 5.14 — 5.06 (m, 2H), 2.14 —
1.75 (m, 8H), 1.54 — 1.07 (m, 40H), 0.87 (tr, 6H, J = 6.1 Hz)
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30 that TEG has successfully reacted in a ring opening

pol yrneri sations of the symmetric |actone. WO
wWQO@INIBTD12PCT/ AU2009/ 000480 - 51 - Reacti on PET/AU2009/000480

tetra-ethylene glycol (TEG wth

3, 6-di tetradecyl-1, 4-di oxane- 2, 5-di one (synmmetric

di l actone of 2-hydroxy-hexadecanoic acid) 5

Tetra-ethyl ene glycol (TEG (3.9 g, 20 nmol) was
reacted with 3,6-ditetradec4d=1, 4- di oxane-2, 5-di one
(symretric dilactone of 2- hydroxy hexadecan0|c aci d)
(38.1 g, 140 mmol ) accordingly to procedure 5. The
1H NMR of the crude product did not show any unreacted
tetra-eth Iene I dlsappearance of the triplet at
te Jl.!u‘ ‘ﬁ SUAGEL Y~ H7(HO .1.. QIR S e 3 L.r.’:.!_ RCAONG
reacted in a ring openlng polynerlsatlons of the
symmetric 10 |l actone. Reaction of tetra-ethylene

ycol (TEG wth
~8-di ((Z) - hexadec-7-enyl) -1, 4-di oxane2, 5- di one
(symmetric dilactone of 2-hydroxy-oleic acid) 15

(3.9 g, 20 nmol) was
acted with 3,6-di((2)-hexadec-7-

enyl) -1, 4- di oxane- 2, 5-di one (synnetric di | act one of
2-hydroxy ol eic acid) (41.8 g, 140 mmol) accordlngly

o ) LRSR NS S EaS e 3L b 9503550852 Shlmropiony

bronfidé W@%Rﬁﬂg%ﬁid@d ahf&stikreli Pdt €003 3ndck BRBYen FBWSfor 12 h while
i ndi cates t TEG has successfully reacted in a ring

evolwipe AilRigwpe mylﬁéahzgcéth dhacepng pred 69.Arral (0.4782mol)driediytamine were

oSS0 S 0 AP, RSPl B4 e o o
tnetlb&a}hmbﬁl]unﬁ."mraiﬁtdkasﬁb hackne ﬁidyﬁiﬂth}(léﬂﬂﬁ): @8re9dgt111&£) off and the

). was reacgted with 3-nmethyl-6-tetradecyl-1
resuljng i%}ﬁkm% g5 displved el @1leetbylﬁ<§&t%h@>}ane@xvura ¢! 2)1 Afier filtration

over (HHGh 288 CBECONEY RO URBACL 8T An (06 LM Bhudkfroduct was
recrytstaliszd ditomy heveac gt $20@0. (di sappearance of the triplet at
3.51 ppn). This indicates that TEG has successfully
reacted in a ring opening polynerisations of the
'H- mm@mg mpmm {%;MQ] 20@977 %@7%213% é\lr»f%?OPM)QOﬂ@ (ih, 26 H),
Procedur e yet her - pol yes
L. 66|(d I fed. bﬁzd@nduldrﬁ) @f J pob. V&I@t(ﬁHrfe@nﬂw@a@tcneemerS) 1 89 —2.17 (m,
e e r ol as described in procedure
2H)’él!t)cgz\y/vegrlleg‘§ ?gé’ Aﬁs%e 5%%%"[3%?%8 round bottom fl gsks in a
dry nitrogen flushed oven, set at 90 C. The
pol yet her pol yest er polyols were added to a cl ean,
POIYW@&d QliguperyPuntbesivand Chpyagierisation t he beaker under
the inverted round bottomflask in the oven. The
beaker was then wei ghed to determ ne the wei ght of
NMBotdayest dmelrF e;nsi[lqe S,hpz Shexe I Testingdide df seldveedofank acid wastatdien
returned t n_to maintain dryness.
polyyzg ﬂ%gtzﬁﬁll afffill% HRES(HDI ) was distilled before
use. 10 The required anounts of HD was then wei ghed
into the beaker containing the pol yetherpol yester
Procpduixeol ;. 2-5tap piroopdureffod symthedis ofpalyéster adlgol( DBTDL)
catal yst were added and the naterials were m xed
vigorously using a netal spatula. The beaker was then
Step B! 8G:@Hedidloft 1BEHOMRAD-RERDRY tAyRBRIpIIRsterdl NS. The
m xture was again mxed and stirred vigorously with a
spatula until the m xture thickened consi derably

LACTRE U L ¥2By BRESEF AR Rcth'BGPPESTER: To a 50 mL RBF was

added lactic acid (90% solution in water, mixture of D and L isomers) (18.92g, 0.189mol),
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15 muffin tray. The tray was then placed in an oven
overnight at 80C to cure the polyner. The resulting
weologae®ihanes were characteri sed by NVR GPC BCIHADSG9/000480

Reacti on of polyether-pol yester polyol (fromthe
reaction of tetra-ethylene glycol 20 (TEG wth
3, 6-di butyl-1, 4-di oxane-2, 5-dione (symmetric dil actone
of 2-hydroxyhexanoic acid)) wth HDI
Pol yet her - pol yester pol on‘4§fr omthe reaction of
tetra-ethylene glycol (TEG wth 3, 6-
di butyl-1, 4-di oxane-2, 5-di one (symetric dil actone of

the 2-Bydirpsly okete beid §81.06¢, ACT0H)JL), petshidhe selahdred avidtchtalist (100mg) and

NG RPN P NN N
with Dehaeefc 4188 RRMerttxéd vABMLARH ﬁatl@‘ierﬁﬁéfhturezoﬁh@@“for 3 days.

proving the formation of pol yurethanes with

. (The corfrmsltrcescnﬂ the A0g balybetcheolypadrisetomsrwisdioj n@shme;ofmmers

0 nd..to le materials f flexibilit o
95% Tt a8 O B eRORBM AR 1 bR S AL o REy: Fth R 0.5%
mass?atibYCﬁTc@?észfW‘iMe tito nforlBRleyd)r et hane synthesis from
Mononeri c and Uncapped Fatty Acid Materials:
Acid Hae:pd &(ﬁ%actone PCLD (CAPA 2100A) ( nol ecul ar
' | 10 from Era Pol yner Pty
GPCWa' ﬁ?@%z\g?%ggﬁgewggcr hi gh vacuum (0.1 torr)
for 2-3 hours prior to use. The fatty acid nodifiers

Lactibhen et aRONFsTEaRIE AolteBondtns it A TEE il oA was

added fkiiq adi@ g[e(?% %oﬁ%ﬁ Rhte? ruburt 26 D06 AR, isbiifers) (13 90g, 0.189mol),

, exa 'ene diisoCyanate (HDI) was obtai ne from
the 2Alydraxyhsteanst Wld; (2108¢,i 0.0 Hunol), p- toluene sulphonic acid catalyst (100mg)

and. 5B 61 B0 P B BT Ao T T DB gt
stirre@ivith ¥ 364baBtid¢ Qtirkert &d deflhREd FRAUN 11 DaftOlehiperalil® FNIBIOPC for 3

extender 1, 4- butanediol (BDO) was received from
days. A B¢ ewnawmcpﬁm 30g taieli baiclppelymerigsiipngsees 6@ mass ratio of
rece ri t r
monoyiers, L?r%%}j ? t%quq r’gﬁc %J:lﬁ ﬁ oﬁ% tgrSI"/% Sn %8 lfgtg? o{ Eé}ﬁ@roxy fatty
acid &H@ 55’Atrﬂds¥$att1djd>ﬂliata)ljlﬁ ivithdedpaty tatngoroRBTHL) was obt ai ned
rom Al drich and was used as received. 20 Synthesis: A
ACldN@Woﬂ%WK@H &as made based on the isocyanate (HDI
t pt as 50 nol % whi ch gives
GPC MWNQ%%S ?ﬁr)gggeT%D% d44§“ggrrent proportion over the
full conposition 25 of the PUs synt hesi sed. The FA

nodj f| er d/ or ester ol (PCLD), and/or cha
Chardg RIS e TS BRSBTS A5e ot SISt A o pagy APparance.
range of PU conposition. The catal yst (DBTDL)

concentration was al ways kept constant as 0.1 nol %
Step 2: Synthesis of ethylene glycol capped lactic acid-2-hydroxy fatty acid polyols:

LACTIC ACID — 2-HYDROXY OLEIC ACID POLYESTER POLYOL: To a solution of
14.86g of polyester copolymer (acid value 58.4mgKOH/g) in 18.3ml of toluene was added
0.86mL of ethylene glycol. The reaction vessel was fitted with a Dean-stark apparatus and
the mixture stirred at an oil bath temp of 130°C for 2 days. The composition of the
mixture was 50% mass of solutes in solution.

ACID Value: 2.11mg KOH/g

OH Value: 93.7mg KOH/g
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A m xture of pre-weighed FA nodifier and/or polyester
pol yol and/or chain extender were 30 placed and m xed
WO 2008/12002 m  pre-dri ed pol ypropyl ene beaker aneCTat2@ad/000480
to 80 Cin an air oven. Then the catal yst (DBTDL) was
wei ghed, added to the beaker and m xed well with a -
54 - plastic spatula and kept the m xture in oven for
10 m nutes. The isocyanate content of the fornulation
was converted to its corresHondi ng vol ume and added to
the m xture using a plastic syringe fitted with
needl e. The m xture was stirred manual |y unti |
MWdbhset ioancicmdrOl daliBR-1996gewdnds) , the vi scous m xture
was then poured onto a Teflon coated netal tray to 5
cure at 90C for 1 hour. The tenperature was then

LAcdenpeh doybRGRE ¢ A8 LAY BITERPALYOTP ) £dolution
hours in the oven. Exanple Formulati on: or aP
of 13.8Bpofirplyssten tofeyiDe3 Grmid/yalBDER IDEIKGHEA inddidnle of toluene was

e | ene ol capped),2-OH O eic acid | % .
adaei D BYOETST Biskiohe G9RMle St doaE0 Stted " En T Vith @ Pean-stark
appatitbarddliRe BAASrItirrdd¥Pah Gil Bathdehh FEP3BAUHEA 245 2The composition

(1.9993 g), DBTDL %O. 0756 g) was reacted with 4.9 ni
of thpymixturewpy eQf4amaass en selnigs testutiny. of Sanpl es for

L. ensi |l e Lap Shear Method The

AC@&E%?%’?@%%{%I eaned using hot water w th washi ng
OH Valuac83nonK Okl owed by drying with a clean cotton

c{aotg. The substrates were stores on cl ean paper towel
MW (hased on 3pidand Qi velug) d 288¢mpbr e covered with paper

towel until needed. Preparation of adhesive sanpl es:

The | ap shear sanples were prepared in replicated of 5
Prodedune?t 1ptepspiovgdate fapOthesis bhpolyested palyald by wat er

cooling of the press. The sanples were laid up on

Tefl on sheet between steel press plates. Teflon strips

LACTECEAQESd a3TYDROSEVQYBEICE ATND'BOL Y ERAHA POITELSPF§adso mL

of the adhesive pol yurethane sanple. The sanpl e used
RBFrwyas adds ilagiiovarsd E0%msblstien invwiatdr, martuee ofalbkandcl émmers) (1.08g,

Yo ed_.nmat er| W th.a h dhesi ven to
0008 S5 SHmLEL Lo b S BERPE Rk o Bramon,
p-tolo@iedudphonic-ackbcatalSaBORE) Wl ®1€R8d6 DL 0RaH).i Théreaction flask was

controll ed tenperature and humdity roomftor 48 hours

fittedyWith 2 epnr ek spparatuspmpiized withe magyiedg stimebarsl refluged with an oil
o . 1. 27 ' 0

v RSB, Phace P SRR R Rl &7l Bl was 3

masstreto bficpagdntExahfB % @assasticopelitapit watthespween Al umi ni um

I ps S (from Exanpl e 31) was heated and
Acnﬁéhlg%ég)g%%&een two cleaned alumniumstrips to a

OH VAL&k8IRnf KBrHgM using Teflon coated glass filmas a
shim The

MW (based on acid and OH value): 723g/mol

Procedure 3: 1-step procedure for synthesis of fatty acid polyol

2-HYDROXY STEARIC ACID POLYOL: To a 50 mL RBF was added 2-hydroxy steric
acid (9.77g, 0.033mol), ethylene glycol (0.674g, 0.011mol), p-toluene sulphonic acid
catalyst (52mg) and toluene (13.93g, 16.10mL). The reaction flask was fitted with a Dean-

Stark apparatus, stirred with a magnetic stirrer and refluxed with an oil bath temperature of
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alum nium strips were cleaned according to the testing
standard. The alum niumstrips 10 were set to have the
wo ag/1zliognet ri cal |y opposed. The sanpl es wer e PEEAU2009/000480

equilibrated in a controlled humdity lab for 24 hours

prior to testing. The results of the adhesive |ap

shear testing for the bonding of sanple 31 to an

al um ni um substrate at |ow,and high shear rate testing

condi tions (see Figures 4'§2d 5) show that the 15 PU

does behave as an adhesi ve by show ng sone stress (

resistance) to the applied strain. At |ow shear the
130°@ifet dsddyai | Théyosipbgition of by 2Mrdgnionalt betch twhae 4396 knask ratio of

t he ive rather tha t he adhesi ve- al um ni um
reagepﬁeaﬁﬁ&?%mwr Ogﬂ% c tﬁg’éfwfﬂtéfeépw O TORAPE i el ds /fails
Acid P¥LR: 208 Rew/en of crazing (del amnation fromthe

adhesi ve-alum hiuminterface) and creep. Overall the

OH Vg 66 § g 8i@fdge r easonabl e adhesion to an al um ni um
ubstfrate, -2 e t i ng of Exanple 31 as a
MW @’&ﬁe S?%%Cl%g?(ﬁ@%ﬁ&%%gyg{%ﬁééie strips The sanple (from
GPC Mxwsplre’s3 839,292 hent e2baandistipttioligomesed bet ween two
cl eaned pol yethyl ene strips to a thickness of 0.5mm

using Teflon coated glass filmas a shim The 25

£ . ' | &l t
ProcfBick 3 SHh Sl T POy AR K AL U ERANIS) i’ 2 Bydyoxy fatey
acid b@uginifepblabsedpelyslsri cal |y opposed. The sanples were
then equilibrated in a controlled humdity Iab for 24
hours prior to testing. The results of the adhesive
Exanlnangl?hear testing for the bonding of exanple 31 to an
pol yet hyl ene substrate at | ow and hi gh shear rate
The pagtstaregpretbant wias pserasek using drebetmatoylde dhsowyeiede (Hbd) as a

. PU d beh d ' b howi t
chaing PYEREE A0 p0 o 0F HESSpp T4 Soemianh MRl ShreRPDERE: polvel
LACYIC! AstbalityDROXY BTEARIEEAECTY POLYBSTERN @BV OLYf (11.36g),
- 56 - adhesive rather than at the

t he
cthylenghglypeld4pa) yissplyrd ie niniesl falsane wes agiempd i argaction vessel
The 151@50121%@10 @XX{I esl Igglﬁe[df Qidl Reafd 3 | a3 ¢ ﬁ)’lﬁéﬁe. The flask
CT eep. erall & TEesUlts I'ndicate reasonabl e
was tAeinpsiged with Bnipobsteitieshenel wixed thabeglBy PThy B (1218g) was then

. Exanpl es prepared from Mopoperic Capped. and_Uncapped
syringest 1y S s DG ife SHISRRE PBCCEEcOTRINETEG oS TiTIng, Was stopped

imméﬁ%él?%ng R reGARRERsdefrrdich iR h@fﬁgpl e No

The sample was placed in a vacuum oven at 100 °C purged with a nitrogen line overnight.
It was then manually pelletised and compression moulded to create a flat moulded sample.

Polymer: Example 1, an amorphous pliable yet weak polymer, with a Tg of approx. 30°C.
Example 2:

The polyester-urethane was prepared using 1,6-hexamethylene diisocyanate (HDI) as a
chain extender and 60% by mass of hard segment. Typically the polyester polyol,
LACTIC ACID/2-HYDROXY OLEIC ACID POLYESTER POLYOL (4.9g), ethylene
glycol (1.78g) dissolved in minimal toluene was transferred to a reaction vessel. The

prepolymer mix was melted and heated to 100°C to remove the toluene. The flask was
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PU conposition 4 PCLD50, EG 20H O eic acid, BDOO &

HDI 50 5 PCLD45, EG 20H d eic acid5, BDOO & HDI 50 6
weEop42701EG 20H A ei ¢ aci d10, BDOO & HDI 50 7 P&UDA302009/000480

EG 20H O ei c aci d20, BDOO & HDI 50 8 PCLD20,

EG 20HA ei ¢ aci d30, BDOO & HDI 50 9 PCLD20, EG 20H

A eic acid20, BD010 & HDI50 10 PCLD30, EG 20H O eic

aci d10, BD010 & HDI50 11 PClLD10, EG 20H O eic aci d20,

BD020 & HDI 50 12 PCLD10, E®?20H O eic aci d10, BD030 &

HDI 50

then purged with a nitrogen stream and mixed thoroughly. The HDI (5.56g) was then
syringed in until the mixture thickened considerably.

The polymer was dissolved in DMF and samples cast to create waxy films.
Polymer: Example 2, an amorphous white and waxy polymer, with a Tg of approx. 20°C.
MW by GPC: 21236g/mol

Example 3:

The polyester-urethane was prepared using 1,6-hexamethylene diisocyanate (HDI) as a
chain extender and 65% by mass of hard segment. Typically LACTIC ACID - 2-
HYDROXY OLEIC ACID POLYESTER POLYOL FE-1432-114LAHOA (4.35g) and
ethylene glycol (2.42g) and Polycapralactone diol (MW 427) (1.12g) were transferred to a
glass beaker and degassed at 80°C in a vacuum oven for 2 hours. Tin hexanoate (0.30mL)
was then added. HDI (7.98g) was weighed into a wet-tarred pre-dried beaker and quickly
poured into the polyol mixture while stirring rapidly under a nitrogen blanket. The mixture
was quickly transferred to a metal container and cured at 100°C in a vacuum oven purged

with a nitrogen line overnight.

Polymer: Example 3, foamed white polyurethane polyester.

Comparison example:

The polyester-urethane was synthesised on a Prism 16mm co-rotating extruder using 1,6-
hexamethylene diisocyanate (HDI) as a chain extender and 60% by mass of hard segment.
The polyol mixture consisted of poly(lactic acid ethylene glycol polyol) (MW 438)
(34.4g), ethylene glycol (12.77g) and oleic acid monoglyceride diol (8.59g) which was fed
into the extruder at a rate was 0.143ml/min. HDI (51.7g) was then introduced at a feed
rate of 0.153 ml/min. The screw rpm was maintained at 150rpm. The Comparison

Example polymer was extruded as a straw-coloured, flexible yet weak material.
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(1:1.5 nol e proportion) * For NWVR spectrum of product
see Figure 2 WD 2009/127012PCT/ AU2009/ 000480 - 57 -
Tg (580} hegt sed HDI based PUs (uncapped FA nodifier)

Procedure 5: Synthesis of polyether-polyester polyols for the production of

polyurethanes

Polyether-polyester polyols were produced by the ring opening polymerisation of
symmetric or asymmetric lactones made from 2-hydroxy fatty acids. A polyether polyol
was used as the initiator for polymerisation. The polyether polyol used as a initiator was

tetra-ethylene glycol (TEG).

The TEG (Aldrich) was dried by placing it in a round bottom flask (rbf) containing a
magnetic stirrer bead. The flask was placed in an oil bath on a magnetic stirrer hotplate.
The oil bath was set at 160 °C. The TEG was heated and dried overnight to remove any
water. A sample of the dried TEG was taken for proton NMR which was run in CDCls.

The polyether—polyester polyols were produced by weighing an amount of dried TEG into
a dried rbf containing a magnetic stirrer. Next the dried lactone was added at an amount
that was approximately 7 times the moles of the TEG. Next 10 drops of dibutyltin-
dilaurate (DBTDL) [Aldrich] was added to the rbf. The flask was sealed with a stopper or
vacuum tap and the mixture was transferred to an oil bath on a magnetic stirrer hotplate.
The oil bath was set at. 160°C. The mixture was stirred for 12 hours while sealed and then
vacuum was applied and the mixture heater for a further 2 hours. Samples of the polyether-

polyester polyol were taken and analysed by GPC and NMR.

"H-NMR of tetra-ethylene glycol (TEG)

'H-NMR (CDCL, 400 MHz): §[ppm] = 3.99-3.98 (m, 2H), 3.62 (tr, 4H, J = 4.1Hz), 3.59-
3.54 (m, 8H), 3.51 (tr, 4H, J = 4.9 Hz)
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The triplet at 3.51 ppm represents the four protons next to the two primary alcohols in
TEG. Subsequently the disappearance of this triplet will be used to determine if TEG has

successfully reacted in ring opening polymerisations of symmetric or asymmetric lactones.

Reaction of tetra-ethylene glycol (TEG) with 3,6-dibutyl-1,4-dioxane-2,5-dione

(symmetric dilactone of 2-hydroxy-hexanoic acid)

Tetra-ethylene glycol (TEG) (3.9 g, 20 mmol) was reacted with 3,6-dibutyl-1,4-dioxane-
2,5-dione (symmetric dilactone of 2-hydroxy-hexanoic acid) (18.5 g, 140 mmol)
accordingly to procedure 5. The "H-NMR of the crude product did not show any unreacted
tetra-ethylene glycol (disappearance of the triplet at 3.51 ppm). This indicates that TEG

has successfully reacted in a ring opening polymerisations of the symmetric lactone.

Reaction of tetra-ethylene glycol (TEG) with 3,6-dioctyl-1,4-dioxane-2,5-dione

(symmetric dilactone of 2-hydroxy-decanoic acid)

Tetra-ethylene glycol (TEG) (3.9 g, 20 mmol) was reacted with 3,6-dioctyl-1,4-dioxane-
2,5-dione (symmetric dilactone of 2-hydroxy-decanoic acid) (26.4 g, 140 mmol)
accordingly to procedure 5. The "H-NMR of the crude product did not show any unreacted
tetra-ethylene glycol (disappearance of the triplet at 3.51 ppm). This indicates that TEG

has successfully reacted in a ring opening polymerisations of the symmetric lactone.

Reaction of tetra-ethylene glycol (TEG) with 3,6-di(non-8-enyl)-1,4-dioxane-2,5-dione

(symmetric dilactone of 2-hydroxy-undecenoic acid)

Tetra-ethylene glycol (TEG) (3.9 g, 20 mmol) was reacted with 3,6-di(non-8-eny1)-1,4-
dioxane-2,5-dione (symmetric dilactone of 2-hydroxy-undecenoic acid) (28.0 g, 140
mmol) accordingly to procedure 5. The "H-NMR of the crude product did not show any
unreacted tetra-ethylene glycol (disappearance of the triplet at 3.51 ppm). This indicates
that TEG has successfully reacted in a ring opening polymerisations of the symmetric

lactone.
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(symmetric dilactone of 2-hydroxy-hexadecanoic acid)

Tetra-ethylene glycol (TEG) (3.9 g, 20 mmol) was reacted with 3,6-ditetradecyl-1,4-
dioxane-2,5-dione (symmetric dilactone of 2-hydroxy-hexadecanoic acid) (38.1 g, 140
mmol) accordingly to procedure 5. The 'H-NMR of the crude product did not show any
unreacted tetra-ethylene glycol (disappearance of the triplet at 3.51 ppm). This indicates
that TEG has successfully reacted in a ring opening polymerisations of the symmetric

lactone.

Reaction of tetra-ethylene glycol (TEG) with 3,6-di((Z)-hexadec-7-enyl)-1,4-dioxane-

2,5-dione (symmetric dilactone of 2-hydroxy-oleic acid)

Tetra-cthylene glycol (TEG) (3.9 g, 20 mmol) was reacted with 3,6-di((Z)-hexadec-7-
enyl)-1,4-dioxane-2,5-dione_(symmetric dilactone of 2-hydroxy-oleic acid) (41.8 g, 140

mmol) accordingly to procedure 5. The 'H-NMR of the crude product did not show any
unreacted tetra-ethylene glycol (disappearance of the triplet at 3.51 ppm). This indicates
that TEG has successfully reacted in a ring opening polymerisations of the symmetric

lactone.

Reaction of tetra-ethylene glycol (TEG) with 3-methyl-6-tetradecyl-1,4-dioxane-2,5-
dione [C3:C16:0 Lactone]

Tetra-ethylene glycol (TEG) (3.9 g, 20 mmol) was reacted with 3-methyl-6-tetradecyl-1,4-
dioxane-2,5-dione [C3:C16:0 Lactone] (45.7 g, 140 mmol) accordingly to procedure 5.
The '"H-NMR of the crude product did not show any unreacted tetra-ethylene glycol
(disappearance of the triplet at 3.51 ppm). This indicates that TEG has successfully reacted

in a ring opening polymerisations of the symmetric lactone.
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proportion) For NMR spectrum of product see Figure 1
wEawwhewiszed MDI based PUs (EG capped FA nodi f PEF/AU2009/000480

Exanpl e No PU conposition 32 PCLD40, EG 20H O eic

aci d10, BDOO & MDI 50 33 PCLDO, EG 20H A eic acid 50,

BDOO & MDI 50 34 PCLD20, EG 20H O eic acidl0, BD020 &

MDI 50 35 PCLDO, EG 20H O eic acid20, BD030 & MDI 50

35 a* EG 20H oleic acid andPADl (1:1 nole proportion)

For NMR spectrum of product see Figure 3

Procedure 6: Use of polyether-polyester polyols in the production of polyurethanes

The dried polyether-polyester polyols (as described in procedure 5) were heated in
stoppered round bottom flasks in a dry nitrogen flushed oven, set at 90 °C. The polyether-
polyester polyols were added to a clean, dried, tared glass beaker by placing the beaker
under the inverted round bottom flask in the oven. The beaker was then weighed to
determine the weight of polyether-polyester polyol added. The beaker was then returned to
the oven to maintain dryness. Hexamethylene diisocyanate (HDI) was distilled before use.
The required amounts of HDI was then weighed into the beaker containing the polyether-
polyester polyol. Ten drops of dibutyltin dilaurate (DBTDL) catalyst were added and the
materials were mixed vigorously using a metal spatula. The beaker was then placed in the
oven again to heat for Smins. The mixture was again mixed and stirred vigorously with a
spatula until the mixture thickened considerably before it was poured onto a silicone

muffin tray. The tray was then placed in an oven overnight at 80°C to cure the polymer.
The resulting polyurethanes were characterised by NMR, GPC and DSC.

Reaction of polyether-polyester polyol (from the reaction of tetra-ethyleme glycol
(TEG) with 3,6-dibutyl-1,4-dioxane-2,5-dione (symmetric dilactone of 2-hydroxy-
hexanoic acid)) with HDI

Polyether-polyester polyol (from the reaction of tetra-ethylene glycol (TEG) with 3,6-
dibutyl-1,4-dioxane-2,5-dione (symmetric dilactone of 2-hydroxy-hexanoic acid)) was
reacted with HDI accordingly to procedure 6. The proton NMR (*H-NMR (DMSO), 400
MHz) showed characteristic multiplets between 4.88 ppm -4.71 ppm and 3.04 ppm — 2.87
ppm proving the formation of polyurethanes with HDI.

A comparative example was also produced by reacting the lactone of lactic acid with TEG

and then reacting the resulting polyether-polyester with HDL.
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proportion)

The resulting polyether-polyester polyurethanes were found to flexible materials. The
degree of flexibility increasing with the length of the chain length of the 2 hydroxy fatty

acid.
Polyurethane synthesis from Monomeric Capped and Uncapped Fatty Acid
Materials:

The polycaprolactone, PCLD (CAPA 2100A) ( molecular weight ~ 1000) was obtained
from Era Polymer Pty Ltd. and dried at 80 °C under high vacuum (0.1 torr) for 2-3 hours
prior to use. The fatty acid modifiers (with and without ethylene glycol or 1,6-hexane diol
capped) were also dried at 80 °C under high vacuum (0.1 torr) for 2-3 hours prior to use
them. The 1,6-hexamethylene diisocyanate (HDI) was obtained from Aldrich and was
distilled. Diphenylmethane-4,4-diisocyanate (MDI) was obtained from Orica Polyurethane
and was dried at 90 °C under high vacuum (0.1 torr) for about 2-3 hours. The chain
extender 1, 4- butanediol (BDO) was received from Aldrich as 99% mass fraction purity
and used as received. The BDO was also dried at 80 °C under high vacuum (0.1 torr) for 2-
3 hours prior to use them. The catalyst dibutyltin dilaurate (DBTDL) was obtained from

Aldrich and was used as received.
Synthesis:

A PU formulation was made based on the isocyanate (HDI or MDI) proportion that kept as
50 mol% which gives rise to a range of hard segment proportion over the full composition
of the PUs synthesised. The FA modifier and/or polyester polyol (PCLD) and/or chain
extender (BDO) were varied in the formulation over a range of PU composition. The

catalyst (DBTDL) concentration was always kept constant as 0.1 mol%.

A mixture of pre-weighed FA modifier and/or polyester polyol and/or chain extender were
placed and mixed in a 100 ml pre-dried polypropylene beaker and heated to 80 C in an air
oven. Then the catalyst (DBTDL) was weighed, added to the beaker and mixed well with a
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plastic spatula and kept the mixture in oven for 10 minutes. The isocyanate content of the
formulation was converted to its corresponding volume and added to the mixture using a
plastic syringe fitted with needle. The mixture was stirred manually until gelation occurred
(60-90 seconds), the viscous mixture was then poured onto a Teflon coated metal tray to
cure at 90°C for 1 hour. The temperature was then dropped down to 80°C and allowed the

curing for more 21 hours in the oven.
Example Formulation:

For a PU composition of PCLD 30wt%, BDO 10wt%, FA modifier — (ethylene glycol
capped) 2-OH Oleic acid 10wt%, catalyst (DBTDL) 0.1wt% and HDI 50wt%, the mixture
of PCLD (17.5018 g), BDO (0.5513 g) EG-20H Oleic acid (1.9993 g), DBTDL (0.0756 g)
was reacted with 4.9 ml HDI.

Preparation and Testing of Samples for Adhesiveness by Tensile Lap Shear Method

The substrates were cleaned using hot water with washing in acetone followed by drying
with a clean cotton cloth. The substrates were stores on clean paper towel on Teflon

coated trays and were covered with paper towel until needed.

Preparation of adhesive samples: The lap shear samples were prepared in replicated of 5
by melt pressing at 100°C for 5min, followed by water cooling of the press. The samples
were laid up on Teflon sheet between steel press plates. Teflon strips were used as the

removable shims to control the spread of the adhesive polyurethane sample.

The sample used for testing was Example 31 which was a tacky clear to honey coloured
material with a high adhesiveness to a range of materials (skin, paper, polyolefins and

metals).
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Samples were conditioned in a controlled temperature and humidity room for 48 hours
prior to testing. Samples were tested according to ASTM 3163 at a crosshead speed of

1.27mm/min or at a constant shear rate of 8.5 MPa/min.

Lap Shear testing of Example 31 as a adhesive between Aluminium strips

The sample (from Example 31) was heated and melt pressed between two cleaned
aluminium strips to a thickness of 0.5mm using Teflon coated glass film as a shim. The
aluminium strips were cleaned according to the testing standard. The aluminium strips
were set to have the tabs diametrically opposed. The samples were then equilibrated in a

controlled humidity lab for 24 hours prior to testing.

The results of the adhesive lap shear testing for the bonding of sample 31 to an aluminium
substrate at low and high shear rate testing conditions (see Figures 4 and 5) show that the
PU does behave as an adhesive by showing some stress ( resistance) to the applied strain.
At low shear the yields/fails by slip / creep from within the bulk of the adhesive rather
than at the adhesive-aluminium interface. At high shear rate the sample yields /fails by a
combination of crazing (delamination from the adhesive-aluminium interface) and creep.

Overall the results indicate reasonable adhesion to an aluminium substrate,

Lap Shear testing of Example 31 as a adhesive between Polyethvlene strips

The sample (from Example 31) was heated and melt pressed between two cleaned
polyethylene strips to a thickness of 0.5mm using Teflon coated glass film as a shim. The
polyethylene strips were cleaned according to the testing standard. The polyethylene strips
were set to have the tabs diametrically opposed. The samples were then equilibrated in a

controlled humidity lab for 24 hours prior to testing.

The results of the adhesive lap shear testing for the bonding of example 31 to an
polyethylene substrate at low and high shear rate testing conditions (see Figures 6 and 7)
show that the PU does behave as an adhesive by showing some stress (resistance) to the

applied strain. At low shear the yields/fails by slip / creep from within the bulk of the
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adhesive rather than at the adhesive-polyethylene interface. At high shear rate the sample

yields /fails by a combination of slip /creep. Overall the results indicate reasonable

adhesion to a polyethylene substrate

Polyurethane Examples prepared from Monomeric Capped and Uncapped Fatty

Acids

Synthesised HDI based PUs (EG or 1, 6 hexane diol capped FA modifier)

Example No PU composition

4 PCLD50, EG-20H Oleic acid0, BDO0 & HDI50

5 PCLDA45, EG-20H Oleic acid5, BDOO0 & HDI 50

6 PCLD40, EG-20H Oleic acid10, BDO0O & HDI50

7 PCLD30, EG-20H Oleic acid20, BDO0 & HDISO

8 PCLD20, EG-20HOleic acid30, BDO0 & HDI50

9 PCLD20, EG-20H Oleic acid20, BDO10 & HDI50

10 PCLD30, EG-20H Oleic acid10, BDO10 & HDI50

11 PCLD10, EG-20H Oleic acid20, BDO20 & HDI50

12 PCLD10, EG-20H Oleic acid10, BDO30 & HDI50

13 PCLDO, EG-20H Oleic acid20, BDO30 & HDIS0

14 PCLDO, EG-20H Oleic acid50, BDO0 & HDIS50

15 EG-20H hexadecanoic acid and HDI (1:1 mole proportion)

16 EG-20H hexadecanoic acid and HDI (1:0.885 mole proportion)

17% 1,6-hexane diol capped hexadecanoic acid and HDI (1:1 mole
proportion)

18 1,6-hexane diol capped hexadecanoic acid and HDI (1:0.885 mole
proportion) :

18a EG capped 2,15-dihydroxypentadecanoic acid and HDI (1:1.5 mole

proportion)

* For NMR spectrum of product see Figure 2
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Synthesised HDI based PUs (uncapped FA modifier)

Example No PU composition
19 PCLD5020H-Oleic acid0, BDO0 & HDI50 (CBIPU-16)
20 PCLD45, 20H-Oleic acidS, BDO0 & HDIS0 (CBIPU-17)
21 PCLDA40, 20H-Oleic acid10, BDO0 & HDI50 (CBIPU-18)
22 PCLD30, 20H-Oleic acid20, BDO0 & HDI50 (CBIPU-19)
23 PCLD20, 20H-Oleic acid30, BDO0 & HDI 50 (CBIPU-20)
24 PCLD10, 20H-Oleic acid10, BDO30 & HDI50 (CBIPU-21)
25 PCLD20, 2-OH Oleic acid10, BDO20 &HDI50 (CBIPU-22)
26 PCLD20, 2-OH Oleic acid20, BDO10 & HDI50 (CBIPU-23)
27 PCLDO, 2-OH Oleic acid20, BDO30 & HDI50 (CBIPU-24)
28 2-OH hexadecanoic acid & HDI (1:1 mole proportion)
29 2-OH hexadecanoic acid & HDI (1:0.995 mole proportion)
30 2-OH hexadecanoic acid & HDI (1:0.990 mole proportion)
31 2-OH hexadecanoic acid & HDI (1:0.885 mole proportion)
3la 2-OH hexanoic acid & HDI (1:1 mole proportion)
31b 2-hydroxydecanoic acid and HDI (1:1 mole proportion)
31c 2-hydroxyundec-10-enoic acid and HDI (1:1 mole proportion)
31d 2-hydroxyoctadec-9-enoic acid and HDI (1:1 mole proportion)
3le 2,15-dihydroxypentadecanoic acid and HDI (1:1.5 mole

proportion) -

31 f* 2-OH oleic acid & HDI (1:1 mole proportion)

* For NMR spectrum of product see Figure 1

Synthesised MDI based PUs (EG capped FA modifier)

Example No PU composition
32 PCLD40, EG-20H Oleic acid10, BDO0 & MDI 50
33 PCLDO, EG-20H Oleic acid 50, BDO0 & MDI 50
34 PCLD20, EG-20H Oleic acid10, BDO20 & MDI 50
35 PCLDO0, EG-20H Oleic acid20, BDO30 & MDI 50
35 a* EG-20H oleic acid and MDI (1:1 mole proportion)

* For NMR spectrum of product see Figure 3
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Synthesised MDI based PUs (uncapped FA modifier)

Example No PU composition
36 PCLD50, 2-OH Oleic acid0, BDO0 & MDI50
37 PCLDA40, 2-OH Oleic acid10, BDO0 & MDI50
38 PCLDO, 2-OH Oleic acid 50, BDO30 & MDI50
39 PCLDI10, 2-OH Oleic acid10, BDO30 &MDI50
40 PCLDO, 2-OH Oleic acid20, BDO30 & MDIS0
41 PCLDO, 2-OH Oleic50, BDO0O & MDIS0
42 2-OH hexanoic acid & MDI (1:1 mole proportion)
43 2-OH decanoic acid & MDI (1:1 mole proportion)
44 2-OH hexadecanoic acid & MDI (1:1 mole proportion)
45 2-hydroxyundec-10-enoic acid and HDI (1:1 mole proportion)
46 2-hydroxyoctadec-9-enoic acid and HDI (1:1 mole proportion)

5 PUs made from polyether-polyester polyols

Example No PU composition

Comparitive Ex 1 | [TEG 10 C3/C3 70] 50 & HDI 50

47 [TEG 10 C6/C6 70] 50 & HDI 50

48 [TEG 10 C11:1/C11:1 70] 50 & HDI 50

49 [TEG 10 C3/C16 70] 50 & HDI 50

DSC
10

Example Composition Tg

No (©
3la 2-OH hexanoic acid & HDI 29.1
31b 2-hydroxydecanoic acid and HDI 24.7
28 2-OH hexadecanoic acid & HDI 17.8
3lc 2-hydroxyundec-10-enoic acid and HDI 10.2
31d 2-hydroxyoctadec-9-enoic acid and HDI | 9.1
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requires otherwi se, the word "conprise", and

vari ations such as "conprises" and "conprising”, wll
be understood to inply the inclusion of a stated

i nteger or step or group of39ntegers or steps but not
t he exclusion of any other integer or step or group of
i ntegers or steps.

Example | Composition Tg Tm

No

© J/g

S - Start
P-Peak
E-End

42 2-OH hexanoic acid & MDI 45

43 2-OH decanoic acid & MDI 67 7.5]/g

S-130C
P-156 C
E-178 C

44 2-OH hexadecanoic acid & MDI 64 9.5J/g

S-158C
P-185C
E-195C

45 2-hydroxyundec-10-enoic acid and HDI 30 291J/g
S-90C
P-117
E- 128 C

46 2-hydroxyoctadec-9-enoic acid and HDI | 25 7.57/g
S-71C
P-108 C
E-121C
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10 The reference in this specification to any prior
publication (or information derived fromit), or to

is not, and shoul dPEIAUL®I/000480
taken as an acknow edgnent or admi ssion or any form of
suggestion that that prior publication (or information

derived fromit) or
comon gener al

to which this specificatiofOrel ates.

1. A pol yurethane polymer conprising as part of
backbone an a-oxy carbonyl

pol ymer

formula (1): 50 A(l)

—0)

- 61 -

known nmatter forns part of the
knowl edge in the field of 15 endeavour

CLAI M5

its
noi ety of general

where A and B represent the
remai nder of the polynmer backbone and are the same or
GPChifferent, and Ris an optionally substituted
al i phati c hydrocarbon having three or

nmore 10 car bon

e Tl 1 L
ExafblE 2 CHIoggureth
T Ul\y oal
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OphHO. cl

aim
a
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31c¢ subs{t 2-hydredyaideptiftanoichy d

rZ8¢@ar bd

$35&nd

4662s

D18%  al

1

I nt elgetid siahgDig from 1 td 100, wherein| for each repeat

unit x when x 2, RL is the sane or different. 20

Throughout this specification and the claims which follow, unless the context requires

otherwise, the word "comprise", and variations such as "comprises" and "comprising", will

be understood to imply the inclusion of a stated integer or step or group of integers or steps

but not the exclusion of any other integer or step or group of integers or steps.

The reference in this specification to any prior publication (or information derived from it),

or to any matter which is known, is not, and should not be taken as an acknowledgment or

admission or any form of suggestion that that prior publication (or information derived

from it) or known matter forms part of the common general knowledge in the field of

endeavour to which this specification relates.
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15 3. The pol yurethane pol ynmer according to claima1,
wherein the a-oxy carbonyl noiety is present in a
w@orwiziidf the pol yner backbone represent ed bRCTaN2108000480

formula (II11): - 62 - 111111111

A-N-C0-1-R2-01--C0-E-C01--CNB IYx 1 IjtzRR where

A, B and R are as defined in claiml1l, Rl is an

optionally substituted aliphatic hydrocarbon, and x is

0 or an integer ranging fréi to 100, wherein for

each repeat unit x 5 when x _ 2, Rl is the sane or

different, E represents with A and B the renai nder of
CLAIME® pol yner backbone, R2 is a z+2 valent noiety

selected fromoptionally substituted al kyl ene,

optionally substituted al kenyl ene, optionally
1. SUbSolyuddtREheApIlyBRE copesiRRt dsOp@t lof i&UPSyinetithaékbone an c-oxy

al kyl ene-aryl ené-al kyl ene, "y is an integér ranging
carbopylonpietyt @f geoeral {ewdd ():f or each repeat unit y when y

2, RRis the sane or different, and z is O or an

integer ranging from1l1l to 20. 10 4. The pol yurethane

pol ynmer according Yo any one of clains 1 to 3, wherein

the aliphatic hydrgcarbon group R conprises 3 to about

40 carbon atong——c_ 5. The—p@ yuret hane pol ynmer

according to any one clains 1 to 4, wherein the 15

al i phatic hydrocarbon group Ris unsaturated. 6. The

pol yur et hane pol ymer cording to any one of clains 1

to 5, wherein the aliphatic hydrocarbonyroup Ris an

optionally substituted acyclic aliphatic hydrocarbon.

20 7. The pol yuret hane pol ymer according to any one of
where€ l4aam® Blrepeesdnt thbhaemamdehef sheopylymer hackdonoindt are the same or

... comprising the.aliphatic hydrocarbon. gro 1.S
diffr g iy 3 57 oo AT s el P BYste st aving dsg pr more
carbo¥iakdfd ¢ aci d, a-hydroxy caproic acid, a-hydroxy

2. The polyurethane polymer according to claim 1, wherein the a-oxy carbonyl

moiety is present in a portion of the polymer backbone represented by general formula (IT):

R R (1D

where 4, B and R are as defined in claim 1, R' is an optionally substituted aliphatic
hydrocarbon, and x is O or an integer ranging from 1 to 100, wherein for each repeat unit x

when x =2, R! is the same or different.

3. The polyurethane polymer according to claim 1, wherein the a-oxy carbonyl

moiety is present in a portion of the polymer backbone represented by general formula

(11D
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caprylic acid, a-hydroxy pel argonic acid, a-hydroxy
capric acid, a-hydroxy lauric acid, a- hydroxy
WOorpaopaeioe2 aci d, ct-hydroxy palmtic acid, ot-hpdr/aKg009/000480
margari ¢ acid, ce-hydroxy 25 stearic acid, a-hydroxy
arachi di c acid, a-hydroxy behenic acid, a-hydroxy
I i gnoceric acid, a-hydroxy cerotic acid, a-hydroxy
carboceric acid, a-hydroxy nontanic aC|d a- hydr oxy
nel i ssic acid, a-hydroxy I-#ceroic acid, a-hydroxy
ceronelissic aC|d a- hydr oxy geddic aC|d a- hydr oxy
ceropl astic acid, a-ﬁydroxy obtusilic acid, a- hydr oxy
caproliic acid, a- 63 - hydrpxy laurol & e acid,
ﬁydr% Ilnderlc a hy rExy nyri |l ei c acid,
A-a—hythanr e oxy Grc— YT B
hydroxy p toI c ac d a-hydr Xy sapieni ¢ acid,
aF ﬂ sellnlc a |d a- hydnoxy ol ei ¢ Hci d,
a- hydr xy Ia| fc acid, m- hydroxy Racceni c acid,
a- hydrioxy a@adol ei c aC|d a- hydroxy gondoi ¢ acid, (II)
a- hydroxy cetoleic acid, 5 a-hydroxy erucic aC|d
a- hydroxy nervonic acid, a-hydroxy linoleic acid,

wher8- YA r28YR Ydrk Q! Rfined &iﬁ 'c%lmai hRd i®%M¥ optionally substituted aliphatic
di homo-y-1inol enic acid, %prox arachi doni c aci d,

hydr@athumx oxd/x & 0 bnan imtgasr mgmg mﬂdﬁpd@ whereindionieechagpent unit x

wherk SXEORNS M Sule & A et Wi BB ARl temfher of e

polyriigt Kmﬁbmi* issd pep ‘ﬁdléﬁﬂrﬂikﬁet@r seleefetidiven bptidale stibstiomgdalkylene,
reaction of a conpound compri sgag an jsocyanat e
¢

optiopgitsubshtedpleylensdoniionsip sihstituied yalrae.aandioptionplly substituted

alkylgr]ev%*y(l)e?le aPlé%rg?)s 8@%" % ?ﬁ}gérf_r'a%;kg g:rogirll 1 gg ?I%g%iﬂ]e}h i each repeat

unit pwhsi iyt>2, & inithephat ioe difftderm caidoi Ormwnngegdsrrrmegmg froor Bto 20.
carbon atons, Rl is an optionally substituted
al i phatic hydrocarbon and x is a positive integer

4, T aﬁlﬁ.’é Bglg&féi’lmnl ﬂo?}q’ﬁ&oacc%tﬁﬁg't@ a9 orRAGH caRPREAL 1oUBI fvhrein the

when X 2, I'S e sane or different, R2 is a z+2
alipheti¢ kydrocasbat groge Rewonguisks 3 o dpuk 40 aaﬁbyn st i t ut ed
al kyl ene, optionally substituted al kenyl ene, 20
optionally substituted arylene, and optionally
5. subsd bbuRShakKIRAE adstERE t18lday! &Reof Ylalrhs antd Al @Uefkin the
. _ranging from1to 100, wherein for each repeat uni t y
aliphqjie <¥0ﬁﬂb@3g®héR§éﬁﬁﬁﬁwﬁ@ﬂfferent and z is 0 or an
integer ranging from1 to 20. 9. The nethod according
to claim8, wherein the conpound conprising the 25
6. | SDl@a/ poBusethanscidlpnel agoedifg its aagl @et eficlhiminl to 5, wherein the

enyl ene dii socyanat g, phenyl ene diis an
allphzthhxdspe?éh@ afopggdﬁaﬁgpaona%yéub%ﬂ%ﬁ acxslic E%%{ iwérocarbon
1, 6- hexanet hyl ene dii socyanate, 1, 4-hexanethyl ene
di i socyanate, 1, 3-cycl ohexane diisocyanate, 1, 4-
7. Cyfh@lbfdmﬁlaﬂé pelymya natoeding exatyyatremfictlime ddo 3, wherein the o-oxy

n r hor on
carbonyﬁ ngg te}ll ggrgpr?s?ng It}tles ah}?}?aﬁ{% F?ydro ol? I g?oup R is a residue of an o-

hydroxy acid selected from a-hydroxy valeric acid, o-hydroxy caproic acid, o-hydroxy
caprylic acid, o~hydroxy pelargonic acid, o-hydroxy capric acid, a-hydroxy lauric acid, o~
hydroxy mytistic acid, o-hydroxy palmitic acid, o-hydroxy margaric acid, o-hydroxy
stearic acid, a-hydroxy arachidic acid, o-hydroxy behenic acid, a-hydroxy lignoceric acid,
o-hydroxy cerotic acid, orhydroxy carboceric acid, o~hydroxy montanic acid, o~hydroxy
melissic acid, o-hydroxy lacceroic acid, o~hydroxy ceromelissic acid, o~hydroxy geddic

acid, a-hydroxy ceroplastic acid, orhydroxy obtusilic acid, a-hydroxy caproleic acid, o-



10

15

20

25

- 64 - diisocyanate, dicyclo-hexyl nethane
di i socyanates, 1,5-napthylene diisocyanate, 4,4'-
walzpbarilaret hane dii socyanate, 2,4' di phenyl meR¢EAB2009/000480

di i socyanate, 4, 4'-biphenylene

di i socyanate, 3, 3' - di net hoxy-4, 4' - bi phenyl enedi i socyana

te, 3,3 -di net hyl -

di phenyl pr opane- 4, 4' d||soc§anate 2,4,6-toluenetriisoc

yanate, 4,4' -dinmethyl- 5

diphenylnethane-2,2',5,5 -tetrai socyanate and

pol ynet hyl ene pol yphenyl pol yi socyanate. 10. The net hod
hydroa@Ckaﬁﬂ)ileﬁg akidl, @t }ajdﬁmﬁliﬁder& acihed-@iyrokremadistoleRt adid, o~hydroxy

rocarb group R co 3 to. about 40 carbon

Physeé%[%m 3Py dro oA B Mﬁg@aﬁaﬂ@ﬁy e Ghy@pEy apienic
acid, gzﬂ tJa&a;%ét‘%%lﬁh@aél@ﬁ%ﬁk%rt@%gglegccéﬂo? d&ﬁg&?gy g%)ﬁ/d:lg ﬁ%ﬁ ?(%ydroxy
Vacce@icaam @hydroty gaduiec erid, tydaixypdvatibic d@)d‘j me]mair@qncetoleic acid,

roup R.is clic aI hati.c ar.bon, .
ey iRy Rt deide etiany R erha aridh oS Hagicn FhedHydroxy 7
linoleAidxdid @h?@rﬁ)d/ d{Héhﬁ)t'}Lllﬁcf)Ieﬂl@ nefd - Hy@l’i&w &aéHidonié §c1€ o-hydroxy
resi due of an a-hydroxy acid sel ect ed ‘from a- hydr oxy

o-linalenie apid, adivdiroxy: Hgtianicy a@ dpe-diydroar indsinig-aeidi raps ye-hydroxy Mead
Amdcapryllc aci d, a-hydroxy pelargonic acid, ahydroxy
capric acid, a-hydroxy lauric acid, a-hydroxy mytistic
acid, a- hydroxy pal mMtic 20 acid, a-hydroxy margaric

acjd, a-hydroxy stearic acid, a- h droxy arachidic
8. ach #ethasd Rf RsRArng PRl EhATE p@yﬁ% rSésd;mPﬁhgﬁ 6ewpriging forming a
y. ol c
urethﬁrgez gnké}eﬁﬁ%g reﬁ(%il:?t a%ilsgacg)grﬂyguﬂd %ﬂfg??éﬁl)g A Fi’s%%iﬁﬂa?e functional
groupeayidch, ccanpopod of geleaad demoile (BOt d, a- hydr oxy ceronel i ssic
acid, a-hydroxy geddic acid, a-hydroxy ceroplastic
aci d, ahydroxy obtusilic acid, a-hydroxy caproleic
acid, a-hydroxy lauroleic aC|d a- hydroxy 25 linderic
acid, a-hydroxXy m déld a- hydroxy physeteric
acid, a-hydroxy tsuzuyc aC|d a- hydroxy pal mtol eic
aci d, a-hydroxy sapiepic acid, a- hydroxy petroselinic
aci d, ahydroxy ol eic @gcid, a-hydroxy ekpypic aci d,
a- hydroxy vacceni ¢ acid, a-hydroxy gadol €i c acid,
a- hydroxy gondoi ¢ acid, a-hydroxy cetoleic acid,

A S e L S p—

substi@utby dhpb@hc@l}}dl@cmaﬂ%n 1@irg tlhﬁieed}l foRCeadborAatBid! RX¥s an optionally
arachi doni c_aci d, a-hydroxy a-linolenic aC|d

substifutpg Alighstics hudiogshon & o, isaa mpeilivg yntseei Mngngcfram Arf@ 100,
wherdn I?éfﬁéa%ﬁ%eﬂ\é%?gnﬁ‘i'vghen x 22, R! is the same or different, R? is a z+2 valent

moiety selected from optionally substituted alkylene, optionally substituted alkenylene,

optionally substituted arylene, and optionally substituted alkylene-arylene-alkylene, y is an
integer ranging from 1 to 100, wherein for each repeat unit y when y =2, R? is the same or

different, and z is O or an integer ranging from 1 to 20.

9. The method according to claim 8, wherein the compound comprising the
isocyanate functional group is selected from m-phenylene diisocyanate, p-phenylene
diisocyanate, 2,4-toluene diisocyanate, 2,6-toluene diisocyanate, 1,6-hexamethylene
diisocyanate, 1,4-hexamethylene diisocyanate, 1,3-cyclohexane diisocyanate, 1,4-

cyclohexane diisocyanate, hexahydro-toluene diisocyanate and its isomers, isophorone
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-65 - 14. The met hod according to any one of clains 8
to 13, wherein the conpound of general fornmula (IV) is
wW@e@par®ww by reacting a polyol with a cyclic eBCEAU2009/000480

having at | east two ester noieties that formpart of

its cycle, wherein said cycle conprises an ce-oxy

carbonyl noiety of general formula (M): 5011 ¢ O

(VI) where Ris as defined in claim8. 10 15.Use of a
conpound of general fornul-®44V) in the manufacture of

pol yur et hane polynmer, 01 I Y-CO-X (W where Yis OH

or +0-R2(OH),-]y-OH, X is Hor +C(0)CH(R1)O0-].-H Riis

diisoeyhn@fe! | @iosdibMeFnteoulint | Hidoe darilidsp haSLIfapﬂwwn@caﬁms}anate 4,4
having three or nore carbon atons, Is an optionally

diphepiybsetheng ediisaryasate: i & 4hy<apléf‘é1é{t%thaneanféusmya§a@, phdi blrpb@nylene
er r ! ere ach rgepe _

diisobPhGRE" o oS om0 Bl inaDC) T ER Bipetny!

diphamglpropanesd, #tdiiseetaaatesd f:z,é,mwhtenenal tryisseyandtef ut e@4‘ dimethyl-

. alkylene, agptionally substitut ed eny| , ,
dlph%l@/tmetﬁ 3 iéstetrﬁla anafe Wiﬂ%lymg 1e&ﬁtn0§ft’§?mglpolwsocyanate-
substituted al kyl ene-aryl ene-al kyl ene, y is an
10.  The method according to claims 8 or 9, wherein the aliphatic hydrocarbon group R

comprises 3 to about 40 carbon atoms.

11.  The method according to any one of claims 8 to 10, wherein the aliphatic

hydrocarbon group R is unsaturated.

12. The method according to any one of claims 8 to 11, wherein the aliphatic

hydrocarbon group R is an acyclic aliphatic hydrocarbon.

13.  The method according to claim 8 or 9, wherein the o~oxy carbonyl moiety of
general formula (IV) is a residue of an o~hydroxy acid selected from o-hydroxy valeric
acid, orhydroxy caproic acid, a-hydroxy caprylic acid, o~hydroxy pelargonic acid, o-
hydroxy capric acid, a-hydroxy lauric acid, o-hydroxy mytistic acid, o~hydroxy palmitic
acid, o-hydroxy margaric acid, o-hydroxy stearic acid, orhydroxy arachidic acid, o-
hydroxy behenic acid, a-hydroxy lignoceric acid, a-hydroxy cerotic acid, o-hydroxy
carboceric acid, o~hydroxy montanic acid, a-hydroxy melissic acid, a-hydroxy lacceroic
acid, o-hydroxy ceromelissic acid, a-hydroxy geddic acid, o-hydroxy ceroplastic acid, o-
hydroxy obtusilic acid, a-hydroxy caproleic acid, o-hydroxy lauroleic acid, c-hydroxy
linderic acid, o~hydroxy myristoleic acid, o-hydroxy physeteric acid, orhydroxy tsuzuic
acid, o-hydroxy palmitoleic acid, a-hydroxy sapienic acid, c-hydroxy petroselinic acid, o~
hydroxy oleic acid, a-hydroxy elaidic acid, a-hydroxy vaccenic acid, o~hydroxy gadoleic
acid, a-hydroxy gondoic acid, orhydroxy cetoleic acid, a-hydroxy erucic acid, a~hydroxy
nervonic acid, a-hydroxy linoleic acid, orhydroxy v-linolenic acid, o-hydroxy dihomo-7-
linolenic acid, o-hydroxy arachidonic acid, o-hydroxy o-linolenic acid, orhydroxy

steridonic acid, a-hydroxy nisinic acid, and a-hydroxy Mead Acid.
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20 integer ranging from1 to 100, wherein for each
repeat unit y when yR2 is the sane or different, and z
WO 2000/121012aNn i nt eger ranging from1l to 20. PCT/AU2009/000480

-65 -

14.  The method according to any one of claims 8 to 13, wherein the compound of
general formula (IV) is prepared by reacting a polyol with a cyclic ester having at least two
ester moieties that form part of its cycle, wherein said cycle comprises an a-oxy carbonyl

moiety of general formula (VI):

o) (VD)

where R is as defined in claim 8.

15. Use of a compound of general formula (IV) in the manufacture of polyurethane

polymer,

R av)

where Y is OH or -[-O—RZ(OH)Z-]y—OH, X is H or -[-C(O)CH(R)O-1-H, R is an optionally
substituted aliphatic hydrocarbon having three or more carbon atoms, R' is an optionally
substituted aliphatic hydrocarbon, and x is a positive integer ranging from 1 to 100,
wherein for each repeat unit x when x =2, R! is the same or different, R? is a z+2 valent
moiety selected from optionally substituted alkylene, optionally substituted alkenylene,
optionally substituted arylene, and optionally substituted alkylene-arylene-alkylene, y is an
integer ranging from 1 to 100, wherein for each repeat unit y when y =2, R? is the same or

different, and z is O or an integer ranging from 1 to 20.

16. A foam, elastomer, moulded, coatings, fibre, sealant or adhesive product

comprising a polyurethane polymer according to any one of claims 1 to 7.



