ADENCSI NE DERI VATI VES AS A2A RECEPTOR AGONI STS Thi s
invention relates to organi c conpounds, their

w@e@pasmii on and use as pharmaceuti cals. An asper/EPDNT059691
the invention provides conmpounds of fornmula (1), or
stereoi somers or pharnaceutically acceptable salts
thereof, wherein U and U2 are independently sel ected
fromCH2 and Owith the proviso that when UL is O then

Rla i s noMeErfloProfeORMING AYSRAFTFOLYOENAND i s O
t hed LR RE PHANE ﬁRPﬂ'[émdFSRM’@E tlﬂli(manE %Rﬁiﬂi“ POLY®IE

i ndependently selected froma 3- to 12-nenbered
het erocyclic group containing from1-4 ring nitrogen

atons and opti onaFIELR & Ak INVENGRON- 4 ot her

[OOOI]E'E%Feér%ge&ﬁ glsvgﬁﬁ?clflﬁggn%?aﬂgtrrgln%ﬁ% E%a%réﬁqﬁgolggn? ﬁ%fcrcgofo Eormmg the graft
substituted by ox 8- al kyl_, -
polyolgpn @p@/@feg*aa%/ &w?eo@ml%gpwﬁ% S ieds My Smlﬁwlygile method
and Rlb are |ndependentlﬁ sel ected from - NRAR4,
include\pmy idingagchink {rpesdirisg st that_inRgdasdess than five carbon atoms, at least one
Cs-cycl oal kyl carbonyl, -NRSSQ2-C1-C8-al kyl,
non-meNR&o@aI@latl@s@dchd@pbxblnymm%md -NR5C(=0) - C(=0) - NR
5-CrC 8-al kyl optionally substituted by Rlc , or Rla
and Rlb are iDHSORIPEMONYOEETHICRELATEDIARRE- Cr C
8-al kyl, NR5C(O) C 1-C8- hydroxyal kyl, NR5CO2CrC

[0002]8C@Néﬁﬁonaﬁfg@aﬂ\"35§@%%e%d§ydfr Xl kﬁhE groft o) hnB1kblyurethane
are independently selected from CI C 8- hydroxyal kyl ,

articleg(?(l)%ﬁ%led ﬂ;ﬁnéﬂlé(%lgaﬂ &Q}@ls QfeCWEll %0\@11 ky |(t)hre & _O)fHEScaE{Bﬁ the methods

Rlc is a 3- nbered

1nc1udE ?E) I o?l%‘fll | Eorolddds 3(9 ?cg tlﬂgm@t in tﬁ@gies%g of arbgrr%er polyol, a chain

at om sel ect group consistin

tfansfﬁ?ealttgéf} it %ﬁwafj‘%éta %E{tﬁlsfﬁ% ?%}mst&saﬁrzp?%ﬂb gy Sarricr polyol
pI‘OVld@ af) ?rd’he rrngti{)% %ﬁﬁzle OXE p }Lnélﬂgzg? 5 ﬂ9|trar)@{?€8a_gent controls

al kyl carbonyl or O Cr C8-al kyI optionally substituted

molecblyr ‘Hﬁ‘lghb@élrtg‘?) ﬁ‘?‘F of the pplymefs wighaxt g@arngg){gtqndwgyaﬂ yrate of conversion of
substituted by OH hal ogen; C6-C O-aryl optionally

the pogmmgizhlplgmgummyrsm,thmgm@rsﬁ ”@@rfre@gadibalyni:[ia@\lded@alp@@mnd forms
0-C 7-Cl4-aral kyl or O C C8-alkyl; a

free radRalCivdr cha rhhoghgirogagati@u fact pit dreqioll}ynaubﬁdm dfitheshohymés C
7-Cu aral kyl, C3-C 5- carbocyclic group, OGC-C

[0003B€ @hiivh ,chbid- t%sﬂlr keatyd suchZrs GBroRbk Yo [ thidl hidro&aBbals kiyd most often
O d- C8-alkyl; -SQ2-Cr C8-alkyl; a 3- to 12-nenbered

utilizeD 4 BlcOBMRAlm TR ?raﬁ%wlmrmgthé @emlﬂeﬂﬁng 'aﬁf&lc@'(w)o O€Rohols must
atons and optionally containing from1-4 ot

be uscdGh g4 g@gﬁ%ﬁlté # eﬁé gﬁ* &ivOThd %SEB@ KR aQ@ﬁ*tﬁ%%l F\g t8he economically

oxyge at group bei ng optl on

used. C%I%nﬁtrg?t%l%i] S{d 1;6}:}6/ g ajlcotholﬁl (;[u}logsrtrelf)jpl mlcgnégrg%st%%tmﬁo needed to
ntai ni ng f 1-4 h h r fro
form tﬁ% g}agtr%)lpﬁ) ! Onn%? icylcdg %fn% @gt@ﬁp%ﬁ ?ﬁlfl?r%p%g&e%qo form graft polyols
C7- Cu- ar al k | or -C.-aryl optionally substituted by )
when @@ﬂhethlak w%warbcms “ﬁezch 40 ey e seRg c Whengiobiyethane articles
optionally substituted by O-C7-C -aral kyl, C3-C 5-
10) a@afob@g@@onnthg rasafp pol@elgiin Gigh sdlkapt and high; W@egfoatrkgmmu]@tlons the
R2 is a 3- to 12-nenbered heterocyclic group
thiol lydndcarbohs gacllitann fhrdationng nough ege nnateanwrfacdd @R} hadalsb yfacilitate
containing from 1-4 other heteroatons selected from
the group consisting of oxygen and sul fur, that group
bei ng optionally substituted by 3- to 12- menber ed
het erocycl i c group cont ai ni ﬂ]g from1-4 ring nitrogen
atons and optionally containing from1-4 other
het eroat ons sel ected fromthe group consisting of
oxygen and sul fur, C7-C -aral kyl, or C6-Cu-aryl
optionally substituted by 0-C 7-



Cu-aral kyl; R3 is hydrogen, halo, C2-C8-alkenyl,
C2-C8-al kynyl or G -C 8-a|koxycarbony|, or R3 is am no
wopiososmBd y substituted by C3-C8-cycloal kyl opp¢TRRI0Y059691

substituted by amino, hydroxy, C7-C -aralkyl oxy,

-S2-C6-C O-aryl or -NHC(=O-NHR 3c, or RBis

am no substituted by R3a, -R3a-C7-Cu-aral kyl or a

C5-Ci 5-carbocyclic group optionally substituted by

splittifdricgfddafforBo bk eOf126 of@h@p@llyﬁféméﬁ@%ﬁﬁ:wé Ié%OPras BRwiSin Figures 1

is

anmi nocar bonyl optional |y substituted by

and 2dm§§e<§h(§l¥|§r Crﬁ%ngl p[a&/cﬁ?a:grl%&rf]l(s) lﬂaﬁlﬁé t&ﬁ_ge %gn 1n5%guﬁ1ng the thiol
hydroca%%né(@ (B)C:NE@%PE%S %Vhll(wle_L Rg%lzt mlgrlaglsg bf:) s%httl%%%eygc?datlon is not
undersg%)dcﬁ% t{aqsg s&ﬁﬁed fLi ar]%/ git CLF (tlggf)eg\faegy ) }ﬁ%t L 1(?]0]nydrocarbons

ycl oal kyl am no- car bonyl optionally substltuted

mcorpesﬂteaimnﬁbthecgraft@é)rakywﬁe ths, 2igft(olyatdo dekipromapatibls With any water
-NHC(=O-NHR 3d, or RB3is a 3- to 12-nenbered

presenhdcenby syaeting ingrability which &iclitaigs thegphitting/degradptian of thgenrfaces (12).
atons and optionally containing from1-4 other

Conveinetye rthatilonisol s el thotghdhydrophilid) earg poahpbitaag ies pdnaye ofithout recycling
oxygen and sul fur, that group being optionally

and, irBtdasaris ot ®0thY hQdrdEdbods3ae agd pldtrable €orQR6 n commercial processes as
i ndependently a 3- to 12-nenbered heterocyclic group

their 1%@ Rh@ERENProdhictlofanbts ARG JytRAiM&! eAgatigmiselecsedid rh95i‘ocarbons
the group consisting of nitrogen, oxygen and sul fu

may 119:}?421 OO @ loy ﬁ%gﬁ)tl}g)qyatuﬁl%o% %’[ﬁ!ﬂ‘%’ art%i@srtgﬂ 0) A& fr(g#'the graﬂ polyols, as

car oxy, nrer car bony

. 8 haloalk [, amno-CrC 8 aIkI,
dlsclosgr_nhr%(%_l)a%!l\}(oyh,gé'%ﬁ y . y

or d-C 8-a|koxy optionally

stituted by am carb | ; c.is, a5 or :
10004 LR KNG Setite P ey B HOgdnaRat b sagbout areasherkngiyg in the ar
ring heteroaton1se|ected fromthe group conS|st|ng of .
and hayethegy ared BBpharerados of mgromeini dhSi Ratolpi daat-FQP o Suzuki et al.
substituted by a 5- or 6-nenbered heterocyclic group
disclosegrit anathasly thet utidizet aomalrenhilee isbaierternstsm agentede.ed J-merpapto-1.2-
t he group consisting of nitrogen, oxygen and sul fur;
proparR8a] amre2-inrdeptrthentl) yand H-hydropbetme mheimedarts&ream‘ycﬂoi polymerize
ring containing at |east one ring heteroatom sel ected
monorthé® M0 fol@ agFobyhercliNpsisiohi il @vatdr (. td 10@)), HOXHEGE meAd the hydrophilic
sul fur, said 5- or 6-nmenbered heterocyclic ring being

nor th@H?dr@;B}ﬁJbicychﬁﬁlbt%rﬂsfeHﬁgéﬁtste baligd 1ﬁY&%t10@69a gfdfh polyol. In fact, the
carboxy, amno, nitro, G-C 8-alkyl, G -

methog @i} Etdof Bgtylt’ is2dh ‘Hﬁfaﬁ Ocm’éctedcgow@ds gﬂ%ﬁ%{l§ Qfls%oﬁ}’dns and not

oxy optlona Iy substituted by nocar bonyl ,

polyetﬁgroﬁihg%erﬁgns “AE g:%ﬁ éjr%g’ ?s S rng %JF nl% écﬁl@of cﬂgp%lrg%rﬂgth%tmethod of

ne r|n omse

. nsi st.in t oxy and syl f sald
the 8@? et i SiePlfaf ?%PTlgﬂ alfnélag @{ﬁ%ﬁ%ﬂs’c@&ﬁ&mﬁé&&e aricles
boxy, am no itro, -al kyl, C1-C8
(10) f%m@ﬁm fhsrgypft pahlphoe%ﬁ%rsﬁwng %phém@ ?Hldkciﬂg@éﬁ%%h% surfgges (12) of
d- C 8-al koxy optionally substituted by am nocarbonyl ;
‘hepoknmﬂﬁmgéﬁ@kﬁéﬂgfron1CH, d-C 8-al kyl optionally
substituted by OH d-C 8-al koxy, d-Cu-aral kyl
optionally substituted with OH, O d-C 8-al kyl, hal ogen
C6-C O-aryl, or Od-Go-aryl, d-C 8-al koxy,
d-Ci o-aryl optionally substituted by OH d-C 8-al kyl,
O G-C 8-al kyl or -halogen, OC6-C O-aryl optionally
substituted by OH, d-C 8-alkyl, Od-C 8-al kyl or
-hal ogen, NR4aR4b, NHC(O) R4é , NHS(O 2R4d , NHS(O) 2R4
., NR4f C[O) NR4eR4h, NR4 C(O) NRAOR4 , NR4I C(OCR 4j ,
Cr C8-a|ky|carbony|, Cl- C8- - Aal koxycar bonyl ,
CJi (C1- C8-al kyl ) am nocarbonyl, COOR 4k , C(OR 4",
NHC(O R 4q , NHC(=NR 4m) N(R 4p)R40 , and a 3- to
12 nenbered heterocycllc group contalnlng at Ieast one

o, o, o o o s R - Y



Rda, R4c , R R4h and R4' are, independently, H or C

C8-alkyl; Rdb is H G -C 8-alkyl a 3- to 12-nenbered
whedosnssycl i c group contai ning at | east one riPUI/EP2007/059691

het er oat om sel ected from the group consisting of

ni trogen, oxygen and sul fur, optionally substituted by

0-3R 5 or C6-C O-aryl; R4d , Rd4e, and R4j are,

i ndependently, Ci-Cs-alkyl or a 3- to 12-nmenbered

[OOOSE@tSe PRCYG! FO380PLR E@i@te@hlnh@& dAtlot&asShcBHE tHat ﬂﬁllzes chain transfer
t eroat om sel ected fromthe group consisting of

A o SR L e o
metho?ecg g()%)r %Eg}?tﬁ ;qﬁllzhet eiﬁyoérép C% K Bgllr'l Prafs %rt %%er}llt ng3 mercapto -1,2-

ne ato

C ing of nitroge and sulf tion .

propar&ﬁwieﬁmeg@pwef heldprd g hYAtRIoRF clefl%ﬁa@ er&ge 4@1 Togmadhization of
C6-do-aryl optionally substituted %/ al kyl ,

MONOIALEIE; Alsegﬂ@ﬁkeymoow @m@erlbﬁ:&hyggmho 15,1109&19 hygroahlhc chain transfer
CrCu-aral kyl optionally substituted by OH OG-C

agent gL th¢ R@lﬂ pateat i@gg'h';ed@ .f(@’ma@jo]apf/gr,aft BoYRBO Rathgh the chain transfer agents
-C(=NH)NH2, or O-C 6-Cl0-aryl, or RA9 is a 3- to

of the 1@} Inpatberaed utiketed rfoc pely merizgption pf eombalers inghaath leaasts tobe used in
ring heteroatom selected fromthe group consisting of

acrylafi prcQ@eN ser@xyvgefihadiet proddhttion. ORlsi QiRA) tis swodtsddi tsuslesl nby directly
0-3R 5, Rdk is H, C-C 8-alkyl, C-C O0-aryl or a 3-

applichle I2forHes 86 phEbR! %%%r&h%e%ﬁcl%ﬁh?f&h@@ fidkn 183241 polyols,
one ring heteroatom sel ected fromthe group consisting

or to r%l_c%gtsgf?tgiﬁg an@?fé'g%ﬁﬁtléﬂ]gf s%%af:éér(u)%% thd r@lﬁretﬂ%& a"i“suhé@ (10).

or a 3-

[0006{:@:{ QURRYT tlocthlg Ql?a?n t arrlltsf%l ?alﬁglgts atfree 22 alcalpsl%ltlatarsg pre also used in

er oa om se rom T OUp consi

polymg%%arélgg)p? mo&a%ggesgyea 1lcj)|&fugra éill%iantd%a[yc’gﬁ%ﬁﬁ})n translf'er agents as first
.substituted b to . 12- menbe

descrilpggh aé)p&@-:ygré}.é’aé rl\gué 9@8.&%&,‘[% HA@(S éitlsci%gsszt m@ﬂ)@dlﬂpaﬁ gltlllZCS a variety of
het er oat om sel ected fromthe group consisting of

sulfur gompegyely, (cesey gerrantans)sthatf wnctianpey Gaarddjcad ugatorsyansldnot as chain
with SO2R10 , CN, or 0-3R 5, O C8- al koxy, C7-Cu

transfer agadtkipl pobyhéromadn gf deri.uTlﬁdSU\lﬁJt tonGdun@ & tB8-&M lpgtent, acting
hal ogen C6-C O-aryl, or OC6-C O0O-aryl, CC 8-al koxy,

as theCheiradleadriyitiaepd, i radiakliz¢ eulgsi iih uhedirby MiiatpClyBaerization of the
al kyl, O Cr C8-al kyl SO2R10 or -hal ogen; R4p is H,

monorﬁ%t@%‘tﬁ'dkhbt Qivd@b-contr@itRd K¥leculbdReight £Ma-sEeQf @ polymers and do not
optionally substituted by OH C(= I%I NH 2, or SOZNH2,

serve %rchglnetrangifér %ﬁan&e ']@segu@ﬁi tﬂ@tn?epd%ﬂy Qé &1§clg§ ?u&beg‘ﬂ RdRsO 8 rmation of

east one ring het eroat om sel ecte romthe group

graft oggoq% % ? Q:gg]g ! ebits%&%ggnts aﬁ%ﬁﬁ%}hﬁ‘%zarﬁgl rr{)g{qg di%hhgc{] %Johy those graft
polyolﬂiﬁrg%ﬁlg%c' Pl St PRl ot g RS AREP s By arices 10),

((1;1 oxygen and sul fur, optionally substituted
[0007bA9,q1?5 inglis, thefedpnaias apy PRSI (ormeeserafl pglyobyith aﬁ%fpwzed cycle
substituted by OH CN, SO2R10 or hal ogen,
time vgiplecytilaging @y¢haoptrﬁ@&f@1 agent thes tdoes et f%“tfh a@ppns@eCyigposal and/or
8-alkyl, C6-C O-aryl, or 0-C 6-C O0O- aryl, CC
recyclﬁlgaﬂlhaxwlsownﬁhs ar apgolrtuoim fodineth o kyulrshant attett fiogm @k, graf polyol
d-C 8-al kyl, 0-CrC 8- al kyl or -halogen, O C6-C
O-aryl optionally substituted by OH CrC 8-al kyl,
0-CrC 8- al kyl optionally substituted by hal ogen,
NR5aR5b, NHC(O R5c , NHS(O) 2R5d , NHS(O) 2R5 , NR5f
C(O NR59R5h, NR5 C(O)OR 5 JJ3 Cr C8-al kyl carbonyl ,
C1-C8- al koxycar bonyl, di (Cr C8-al kyl )am nocar bonyl ,
COOR5k , CCORS', a C(O)-C 6- C10- aryl



optionally substituted by OH, -COOH, O C8-alkyl, OC

C8-al kyl, -hal ogen, or SO2R10 , C(O NHR5m or a
we22/0smeber ed heterocyclic group contai ni ng apCt/gpsn7/059691

one ring heteroatom sel ected fromthe group consisting

of nitrogen, oxygen and sul fur, optionally substituted

by 0-3R7; R5a, R5b, R5C , R5f , R5h and R5' are,

i ndependently, H, Cr C8-al kyl or C6-Cl0-aryl; R5d ,

that hﬁSﬁsurﬁég that B8esInAMEvdR RrAELoy th r&gﬁp@tr&%mley’Fu%er there remains an
C8-al kyl or a 3- to 12-nenbéred heterocyclic group

opportﬁﬁﬁl}; % rHtl'i]ige %t lolvx5e "ﬁﬁ)tlec(ﬁ ? J&élg&o&ﬁh{f ‘h%ﬁ‘stf&”hge% c#)]pg rn%mlmpart a

group consi Stl ng Oxygen an

malod§ ogi; ﬁm?ﬁ lo)ée Cmﬁ P yg ar}edqlaF ¥hem%hl t_(lz éearcre%o ) ggg/urethane network of a

eroc rou t ai ni n eas

polywR s S5 rih SR UGBS FanE R8T S@lroaa SBoherd Y‘i“ﬁﬁla%? article.
ni trogen, oxygen and sul fur; R5 |s CrC8 al kyl , C6-GCi
0-aryl UMM Q B VEN] A\NDARVANTA
containing at |east one ri ng heter oat om sel ect ed from

[0008} Rlec ppessnp inyomisinsprovigesod graift podypd nd exyeggeed efnigrminefthe graft polyol.
optionally substituted by COOR9; R6 is COOR 6a or a 3-

The ntetholl Ancteddsethe dtche € pooybihg a ptyougizebintraemineg aatl preadihg a chain
one ring heteroatom sel ected fromthe group consisting

transf@fagBntt theg delud@Q( yiganthagedtoShing WasboapiddalThy chuidstdnkft @dent also
by COOR6b ; R6a, R6b, R7, R8 and RO are selected from

1nc1ud55 at@as%eqhk)y nofdtd afed 'aQéaS‘t %ﬁ@hifd{rbphlﬁ@gloﬁ%gsél&te@ fidm the group of
-al kyl optionally substituted by hal ogen -

a hyd@gﬁ %hlegpgha ald %oéﬁb%& Lubgdx Raymga'g S @ﬂhw'm l}rgcludes the

a ogen, or NR4aR4 oct ed Tt om
steps ?I_ffprglwgﬁ Cameréﬁ@i4 Bsoeg_dgﬁ & gee ra(i\l %1 %% &%&_fﬁﬁae_ radicals.
The rrl’em%%tlgléﬁ%ﬂi% Flae};l\!ﬁ #IE&C%C% NF cq@ilgmﬁéﬁlép%izmﬁgzla%%e fnonomer the chain

-NR14C( O NR 14- NR14C(O) NR 14-J-NR15- , NR14
transfq@mn;t) e@@@emmo%y@l and é%frma&l@@bqﬁ@tqmmé@g@e fNF&iAcals The
4- ; Eis selected fromc3-G 5- car bocyclic group
methogd gisoonelpdss thelstepiof g@@@ngyhmly@g@agleamkmmer@d@e free radicals to
O-aryl, 3- to 12-nenbered heterocyclic group, a C6-C
polym@rizer the pokynieoinajlct ynosoist artdufoed thoy g el poGrol. C8Flel teydent Bvention also
Cr C8-al kyl, hal ogen, and -Ea-C(O NR 14-Eb- NR14C(O -E
providads a;poBaedthdna artécld dRp@RARE rEa¢tise bedted fanhosd adkte t@mponent and
12- menber ed heterocyclic group containing from1-4

the grdfi %tﬂydllf&ﬁr%%n@ﬂl@fﬁet@dmoml@élh@&%{ Inyet@t ai ning from1-4
er heteroatons selected fromthe group consisting

[0009]0fheoé(ﬁﬁgﬁeﬂal?s@é} a%éhlf Wed iRt f taftbn BF t}{%a%rgf? g)\’)léjo'l 96(&[:&%9 tendency of a

- 0-ar optionally substitute

surfac%S ¢ %l!rlhkﬁolgurcg’[h%ni gglcﬁl tk¥{ght C'fl%ﬁ d{ﬁéjageg ezQ? th'é%héuisi tr%%fg %ﬁit has from 3 to

group con

fromil-4 ri nitro toms an t.i naI talnn .
9 carbpp gl and gt st G Sr AR D %g‘vefgféﬁalpﬁ ff%%gea bib' hyﬂophoblc
consi sting of oxygen and sul fur 5-car.bocy
and dqgp aatpcau%fn@le oefase 0% t %?%}YHY@B?WWQ?IF)V’ @1}63 'he Ghady Havfmgent also
G-C 8-alkyl, OGC-C 8-alkyl, or hal oge Gis
includgsedtdeasbenct thighmoedte sthich afllplvymtl@(@}nn tw&o&@nt tog e Ry gontrol the
, O C8-alkyl optionally substituted by OH hal ogen or
molec@8r @yeightaang theaside dfoa IRlymerbéredd Heinertbe ywllyrgergrablgpmonomers.
containing from1-4 ring nitrogen atons and optionally
containing from 1-4 other heteroatons selected from
the group consisting of oxygen and sul fur optionally
substituted by R18 , a C3-C 5-carbocyclic group
optionally substituted by H& O C 8- alkyl, and C6-C
O-aryl optionally substituted by HO CC 8-a| kyl,
O C C 8-al kyl, or hal ogen;




J is selected fromC6-C 0O-aryl, SO2, and C6-C
O-aryl-SO 2- ; X3 and X4 are independently sel ected

wo cans10€iss4L 8- al kyl optionally substituted by QCT/EP2007/059691
hal ogen or C6-C O-aryl, a 3- to 12-nenbered
heterocyclic group containing from1-4 ring nitrogen
atons and optionally containing from1l-4 other
het er oat ons sel ectedf rom the group consi sting of

Additi@?féfl%e theedMlirsihddslr @Bkt 98l E%eﬁﬂb@w ip&d o% Bd Bccycld. The chain
C3- 5- carbocycli ¢ group, and - -aryl; eacg

trans 3L BB ﬁﬂﬁ%%tgﬁfgéiﬁfo.ﬁ?f.ﬁ%%%%}@ 5 B0
E&E@&s&é&ﬂﬁb&z 2 %@%@Mﬁi@@é&ﬁ&

[0010&@@; 6&\}3&‘[3@85 of r{Bea ?ngRéHSH#V?%UO& WFIE gtreg) Fq%g@clated as the same
het er oat om sel ected from the group consi sti ng

becomgt etisgapderyrydinrefience e therfollewing dgtailest efzmm@ﬂﬁ@re@cfonﬂdered in
heterocycllc ring being optionally substituted by

conne¢tmingyithctha aecompray in@Oifawgegstydwyciniam no, nitro, O C
8-al kyl, CrC 8-al kyl sul fonyl, am nocarbonyl, CrC 8-

[0011]aFi|gyﬂechisbmmﬁ paOspeCH Gr el afl zkpfioromt ipolyatdthans witstlé hamtiegl a surface
by am nocarbonyl; and n is an integer selected from

exhibifin® ro@ﬁés@iaﬁlﬂﬁfﬂﬁvéfﬁhéﬁsduést@d,lsie noftHyarspReisit fthi@ﬁhif&tﬁcaﬁ&yr@ as chain
t he follomﬁng meani ngs: "Optionally substituted" neans

transfdrR8erld RUBi R8T BRI oA LS totdBs thd ME&QH%IﬁP&héﬁE article;
nore positions by any ‘one or any conbination of the

[0012fﬁggl% s é ltoﬁ)t ﬁ% )}Seggef?ﬁ(éﬁgfn% prﬁjh% nglé/ure[ﬂ%r 09Fitle h#Ang a surface

ereln, om ne or
eXhlle[H?% a&g‘[tm fe({eg g‘lon l&? E)S gg ﬁ EV&r%p}éoét)wugl;ng%édrr%ca‘?bons as chain
transfeggg%{;glsn %15?2%0 &‘g]fag q?g é:?(gtc al k l glfllwlamcle and
Al koxy", or .as used_ herein denotes stra

[00131(:%15}11}? ?oes ?art%ihew&aﬁcavws@yf pladi ﬁl@lbadlsleefa%wolaw&‘i@HG article of the
(e.g., OG-C 8-alkyl Preferably, CrC 8-al koxy is
presengingertical feangd fror@?sh@faﬁyelyehww presepd inysaidorhandgiafing a surface free
denotes cycl oal kyl having 3-8 ring carbon atons, e.g.,
of roughneey) oogrvehness, gplatipg asdiddgralstian.cycl opr opyl , cyclobutyl
cycl opentyl, cycl ohexyl, cycloheptyl or cyclooctyl,
any OFETAILED DBSCRIPIUON OF K PREPERRED ®MBODIMENT
usually one or two, CC 4-al kyl groups; or a bicyclic

0014pPT IR ese‘f’lﬂﬁﬂefﬁon eViakohepliyhol andamethod of forming the graft polyol.
[ %Tcy%iooctyl dEJIb -Alky?anﬁh&gﬂand “di (Cr © ST POY

The g1841°[ ol@éll)ﬂ?a g ect Zgl heh& B thd &R 9hE nBl 1H&ude af(n)yl solids content.

stituted by one or two C 8-al
Prefer%l? g;ﬁ% g%?t é%ﬂo !u%lﬂ%sg gﬁ)(lg fcloﬂ gt of@ésqg%lr'&éqgg th h78 %gt%epreferably

car
from 33 ae gl?(% RS ab’1¥ gr \?@16 1%')3?(':6&& ]ﬂaégcatlﬁbfesfugcge graft Bé)lyols that
defined attached hy a carbon atomto a carbonyl group,
may be dgmggd fiomthe method of dhgypisesné iy eniiih iclge.gb %ﬁf‘ov%ig'émted to, graft
carbocyclic aromatic gro 8 t hat contains 6-10 carbon
polyolaeormmceptadly aripiddhl g e SFeCepporagiomphWopedatie, ME.ouwder therpde name
as %henyl or a bicyclic group, such as naphthyl.
of Pluta@-"CH - Aralkyl , as used herein, denotes al kyl, e.g.
d-d-al kyl, as herei nbefore defined, substituted by
C6- Ci O-aryl as hereinbefore defined. Preferably, Cr7-C
-aralkyl is Cr7-C o- aralkyl, such as phenyl -d-d-al kyl .
"d- Cs- Al kyl am nocar bonyl " and
" C3- C8- cycl oal kyl am nocar boAyl ", as used herein,
denote G -C 8-al kyl am no and C3-C8-cycl oal kyl am no
respectively as hereinbefore defined attached by a
carbon atomto a carbonyl group. Preferably
d- Cs- al kyl am nocar bonyl and
C3 C8 cycloalkyl an1nocarbony| are




cycl oal kyl am nocar bonyl , respectively.
"C3-C 5-Carbocyclic group", as used herein, denotes a
W@ 2008081884 i ¢ group having 3-1 5 ring carbon atPOEEP2007/059691
e.g., a nonocyclic group, either aromatic or
non-aromatic, such as a cycl opentyl, cycl ohexyl,
cycl oheptyl, cyclooctyl or phenyl; or a bicyclic
group, such as bicyclooctyl, bicyclononyl,

[0015PTEY bk @LE8 O lornliRd 81Ydra® ﬁooly@lj BRMldes ﬁﬁas'téib @F‘Mo@iﬁm@m ?(tlymerizable
can be substituted by one or nore, usual one or

monorgetd ﬁe@dlyrﬂ%@i‘é&% IBE Careg rn?zgfjcl% M}ekn(c;%vn% tﬁe arqf %ﬁ{? QG ﬂo@ymerlzed

group, especi
contrllput%?n% thgcs%&"l oﬂgn nt of: thgn%gp Spl,?tpéot-[l tellil}% H(legu atbkl)egJ H}éﬁlf)mer may be
on the het er o C|IC ri i ncl de hal o, a

providgd i iy, Sraghnh SY1 MW@&%%)S&‘R/‘P it P am&uét ot %j fo 70 and more
d- G o-al koxy and C3-C_ o-cycl oal kyl . to

preferabdy frapndd ted Shrarsrycyightder | %p%rhyawgb@f #te grafh gplyghéo relate to
ring heteroatom selected fromthe group consisting of

the solriﬂstqog‘g:ghgiesmlgp@@hoquIranefqmnb'o,diragltug@golb[mpéjzab,le mglgorb@r,is selected
e.g., furan, pyrrole, pyrrolidine, pyrazole,

from theigiamodestytenesazeoters, ofi ®oylici @axlomethatrglic azid,esthylenically unsaturated
t hi adi azol e, isothiazole, oxadiazole, pyridine,

nitrileiap@ raindild3e ,an YWoabimEon O RRZHIFE, Inl STt OdrbodERZ kHepolymerizable
pyridazine, pyrimdine, piperazine, pyrrolidine,

mono® RRRMEN Qtyrdnkd, adhylenic XN dsBRrAEd hitiRg Ah& - JRfigdeah& Eombinations
heterocycllc rlngs i ncl ude pi perazine, pyrrolidine,

thereofm r pfﬁogi;tngnot ép Qﬁ?&inﬁter}t: zﬁz)éo | %%kﬁabdpyrﬁ&fo%e@ includes styrene and

traz I azo I azol e, pyridine,

acryloglttﬁ)lgr kndl UttheP g A 1{1881 tfh%I E)glﬁzﬁlegéﬁﬁe? rln%_nl_%tnéc'rol%(ﬁggz&sgi’om 50 to 100, and

Qd1
I azo e an aze

he er can be u ituted or bstituted.

more RERGIGRIGE Shic P LHUEr 9 Cu ERh Pt SDHEEHE: dPRE: Phatciht of th
follom1 unless the caontext requires otherw se, the

polymwa& °" BORYPTTS el stiflra é%hea@m@ﬁélme% dbe BRlymetablg gaemejyincludes

"conprising”, will be understood to inply the o

from fi5fe1108; ad mercarefermblydrom B@de F0.ararts thepvaght pf thepacaflonitrile per 100
i ntegers or steps but not the exclusion of any other

parts bynv@glgrof tre petyapererblgnmupmerf. | nt egers or steps. As
understood by one skilled in the art only conbi nati ons

[0016 PfExsupsdsi dfuknitgrehbaincude, Wi ard €allinyitgdas Sitilefe, @ifa-methyl styrene,
enbodi nents of the invention. Especially preferred

and cGRSRATONS tRQEFFOURGSIQEriftRE Pkpbstd dnldl Ehdt1O8 &SRS &€ rene and
hereinafter in the Exanples. Stereolisoners are those

para-fiAER gsnafe SR iifERAbSIN asymmetric carbon atom
T ounds exi st 1 n 1ndividual optically active
isonerlc fornms or as m xtures thereof, e.g., as
di astereoneric m xtures. The present invention
enbraces both individual optically active Rand S
i somers, as well as mxtures thereof. |ndividua
i soners can be separated by nethods well known to
those skilled in the art, e.g., chiral high
performance |iquid chromatography (HPLC). Tautoners
are one of two or nore structural isoners that exist
in equilibriumand are readily converted from one
isoneric formto another. The compounds of the
i nvention may exist in both unsol vated and sol vat ed
fornms. The term "solvate" is used herein to describe a
nmol ecul ar conpl ex conprising the conmpound of the
i nvention and one or nore pharmaceutically acceptabl e
sol vent nol ecul es, for example, ethanol. The term
“hydrate" is enployed when said solvent is water.
According to fornmula (1), Rla and Rlb are,
i ndependently, suitably a N-bonded 3- to 12-nenbered
het erocyclic group containing from1-4 ring nitrogen
atons and optlonally contalnlng fron11 4 other

o, oy o o o s R Y



pyrazol e groups, pyridine groups, isoxazole groups,

triazol e groups, or hydantoin groups). The Rla and Rlb
whedosnssycl i ¢ groups can be N-bonded where posBCDER2007/059691

The heterocyclic groups are preferably substituted by

at | east one group selected fromd-C 8-al kyl

optionally substituted by OH (e.g., an ethyl group, a

hydr oxynet hyl group or a hydroxyet hyl group). These

substitutie\\groups on the heterocyclic _groups can be

C- or N-bonde¥yto the heterocyclic grgdp where

possi bl e. Accofding to fornmula (1), Hla and Rlb are

al so, independ-ntly, suitably -NH Cr{d 8- al kyl car bonyl

or -NH C3- oal kyl carbonyl . The NH- Ci

R ycl obut ane
carboxylic achd am de group. According to fornula (1),
Rla and Rlb are al so, independently suitably Cr
C8- hydroxy al kyl or CH2-O-Cr C8-alkyl. According to
formula (1) a and Rlb are alsq, inhd dent |y,
suitably NHCS%% ¢ c 8- hydroxyalE?ﬂlﬁﬁfeﬁgyﬁpgferably
NHC(O) Cr C 2 hydroxyal kyl (e.g., a 2-hydroxy-acetam de
Exam@lgsog%theaeﬂylﬁy@ﬂl]dxlylsptptﬁgﬁdowgﬁp%éncb ?@!ﬂﬁs igrludg, but are not limited to,
3- hydr oxy- pr opi onani de group). According to fornul a
acrylogifijle, Rethpgyknittilgbhoyylknidey @Beamtkydtioppthicordl Fgr descriptive purposes
substituted by OH hal ogen or C6-C O-aryl optionally
only, shdisitalt stheeirty oOHcoflofdridle, Gn8thadrikiphitridhend siebdimidut @d, also ecach
suitably the O C 8-alkyl is substituted by OH, phenyl,
illustriepbdbwene, or preferably by two phenyl groups. Wen
the CrC 8-alkyl is substituted by two phenyl groups,
ei ther or both phenyl ggoups are preferably
unsubstituted, or subst\uted by at |east one OCH3,
one OH or one hal ogen. Adtording to formula (1) R2is
al so suitably CrC 8-al kyl \substituted by a phen

Thi s phenyl /can be further ituted by_a phe yI
where this/phenyl is substf/tuted by CN, h r
ON=8=atkyl. According to/formula (1), R2is al so NH,

sui AablowitaeC3- G 5- Capﬂ%%%ﬁh&ﬁ??JOUp (S Su|€agﬁ&ﬁggene

group According to formi
ected from ani no substituted
00171 é‘?l}ﬂ rgthod @lse weldgs, fhepiien @Earqvg;dl% Bsqhatmtré@f@dyagmfc It is to be
and a C3-CG 5-carbocyclic oup optionally substltuted
appredigfedthat,CinCthg- piickapt 1@Yend01@5319| theny tandiynggent RBstipes as a reaction
suitably a 3- to 12-nmenbered heterocyclic group
modergontagiiskinognah thegas t Thendhami trgsfeet@nosic bdesiede Stte@ chrbomatoms, at
t he group consisting of nitrogen, oxygen and sul fur
least ope thol, m@icRy firdodtilehisnenediydeophilicag@ib®)sclected from the group of a hydroxyl
optional | ysubstituted by hal o, cyano, oxo, OH,

m01et363dnb@ﬁ‘1},h»e MbiefyQ  an@r LcdbakH Yhoie CThe adhkil ﬁz@fsﬂ@fb)gkmt contributes to
O+ d- C8-al kyl, CC 8-hal oal kyl, am no-CrC 8-al kyl,

forma@SH] mﬁ% 1}%‘1 Y A‘Mﬁmﬁi%dgygf@ 'tlﬁ{ek@méh %H L@ 'ﬁ@éclrﬂ’)ed 1n greater detail

substltuteé)by an1nocarbony Preferably the 3-

belowl%f r%%i gglylé'f% C%ohﬁ eﬂ1§n dé{ﬁa‘e (iéHt glgo E%(scﬁ%?% 1’n greater

1 eas gro p. ccor g to’formu
d d tl [ I N- bo
detail B0 i f%%f%? g i tRaes g 85@? gt
. h t f th
articer 14} @Elﬁeaﬁlg@ é%nr%ﬁgf%q b Ghpiproani seeRpay Beg&gﬂdeé gt w&mount and

is preferably a pyrrolidine, pyrazole, triazole,
tetrazole or imdazole. The heterocyclic group is
optional |y substituted by NR4f C(O NR4 R4h, NR4aR4b,
NHC(O R 20g and where Rd4a and R4b are preferably H or
d-C b-al kyl (e.g., nethyl) and R4f and R4h are
preferably H R4g is preferably a 3- to 12-nenbered
heterocyclic group, such as pyridine. According to
formula (1), R3 |s also SU|tany C6- O O aryl

R ~ o~ o 1 o~




from5-6 heterocyclic group, such as pyrrolidine and
piperidine. Ea is suitably C3-C 5- carbocyclic group,

wae pais/ozsscycl ohexyl . Each R14 is independent| yPGI/EPBOTG59691
selected fromH and G -C 8-al kyl, such as nmethyl. Gis
suitably selected a C3-d 5-carbocyclic group
optionally substituted by HO or G -C 8-alkyl or Gis
suitably selected from5-6 heterocyclic group, such as

is prefBMblyArb GlifEinaRhnuRe frbfl 018 o Phed RbADMY tBE E3ndmount from 0.6 to
5-carbocyclic group is unsubstltute Anot’her aspect

1.55, &Rs tb? %VCII%IY EQ{I 1'()@ aptg 8% C e ut ?ngﬁ%rlgztblé ﬁgﬂyt?re ﬁ‘i%out intending

ere oner y accept a
of mherel ep end ntI
to be lfoun %g ef§ Y B 1cE%r Iﬁller%yé it 1 C‘)[icl:agc r oup élotrr]z%ng er a%ent has at

mJ1l-4 ring.nit n ato and Q t|o nt n
least ¢ oRmatonille RGHOh<herBap e Be RECY ag et BiPRe oy eﬁpﬁm the graf
consi sting of oxygen and sulfur, that group be| q
pOIYOIGEWOEﬁ‘I%mWUEGB@fh @qh’lggthglgp w@es @m@gwgh ﬂ@igh w. gyels. Itis also
O-aryl, Rlc or by & C 8-al kyl optionally substituted
believey thai beeausRthaplepiRttyngfee agand epdwdbe mt | lyass ohe ghiel nfoi@yn the chain
-NR4R4, and - NR5-d-C 8-al kyl carbonyl; R2 is G -C
transf@-agbitydanagfecdvedy kyntsibbd ntolitceklr lweighiHand athcogjed o££06-pGlymer formed
O-aryl optionally substituted by OH Sd-Cs-al kyl, CN,
from fhalpdg@isriz&bl € abdreay. alAliyitionslly, @ (srbdli@val Kiat theacHadr Gdfsfer agent
carbocyclic group optionally substituted by 0-C 7-Cu

contrlﬁfté&l tKM‘brma%h@ft}%zg-‘xé‘ﬁ QQEIMPM LmefiAURd G168 1R BlaktInimum amount of
C2- C8- al kenyl C8-al kynyl or Cr -alkyl, OCr

ered
v B e e e e ogen

[0018ﬁt1§n%n9 em‘t())o%tlrln nqaltilé/ cil%pr} %I{a?]llsp oY %{ﬁgtmlsl sﬁ‘électe.la(:‘\rfrmqE the group of

er oat OrTB se ett ed rom consit s

0 hat grou beln tion
mercaf PR ey gloy b B e e P ey lgs, sulfide acid
contalnlng fron11 4 ring njtrogen atons and opti onal
anhydgidgss spltgithefeety ahd gombigpiians thaeelr darcse vt mergpociboxylic
the group consisting of oxygen and sul fur, C7-C
acids ingluslek it agsy n@ehmltegrty,l 2aparpaptairoionjg basid, tintnétcabtypmp@mc acid,
7- Cu-aral kyl, or R3 is hydrogen, halo, C2-C8-alkenyl,
merca@asuc8ingl kgidl,yhndo cor@bin@idds ahdreody dar biesfvyilptive) pufRBsdssordy .- {:chemical
8- al kyl am no optionally substituted by OH R3b, am no,
structuite 1K eaplokarbyaitic AOId is MNidsteitedDel&wvr HOBretdrk ok purposes of the present
- NH SO2- C1- C8- al'’kyl , -NH C(=0) -NH R 3c
inventioNl‘Hl@(Ife@aENdaI@OK RIdKY hofiZRited 18 tke-hCinicat GAICRRE BEbWC
group or O-aryl optionally substituted by
CB-Clo-aronxy, or R3is a 3-gto 12-nenbered
het erocyclic group containing|from1-4 ring nitrogen
atons and optionally containifpg from 1-4 ot her
het er oat ons sel ected fPom t oup consi sting of
oxygen and sul fur, that gRoup beﬁﬁg optionally
substituted by 0-3R4je anhxRBbaad e each
independently a 3 tol nenbered het erocyclic group

Inthls% Q}m% Gl R G850 ucg Stoh§t§r gat.om sel ected from
rodﬁ con5|§}yng 0 roge oxygeﬁ and sulfur
al | t ed. by hal o, 0XO0,
l0019lc§>faalaﬂ oty FHigDlechy rw&}l{prm@n@%n@rtm e%trlﬁaﬁg‘ﬂ to, 3-mercapto-
al kyl, C C8-ha Ig am no-Cr C 8-al k
1,2- prw%em G- Edmeindyi msrﬁaptaﬁ “Bepsnediol; op@wtwﬁ dimethyl-1,2-

substituted by am nocarbonyl; R3c is a 5- or

6- mnenbered heterocyclic group containing at |east one
ring heteroatom selected fromthe group consisting of
nitrogen, oxygen and sulfur8 which is optionally
substituted by a 5- or 6-nenbered heterocyclic group
containing at |east one ring heteroatom sel ected from
the group consisting of nitrogen, oxygen and sul fur;
R3d are independently a 5- or 6-nenbered heterocyclic
r|ng contalnlng at Ieast ~one r|ng heteroaton1se|ected

o s R



al kyl carbonyl, d-C 8-al koxy optionally substituted by

am nocar bonyl, or a 5- or 6-nenbered heterocyclic ring
w@oosasmssng at | east one ring heteroat om sel ece@mEPI00T059691

t he group consisting of nitrogen, oxygen and sul fur,

said ring also being optionally substituted by hal o,

cyano, oxo, OH, carboxy, amno, nitro, CC 8-al kyl,

CrC 8- al kyl sul fonyl, am nocarbonyl, CC

hexan&ti@! K¥lB&t 61)I|2’-he§25né€|11(§ 84%&@«1@’0 P—@hiaﬁ&al le¥mercapto-1-hexanol, 4-
substituted by am nocar bonyl 4 s selected from OH,

merca@'&)-ql % bﬁ’tjagédtcg %Jﬂlé%@éi)ltig b%lltﬁgélt I3t11d 1]%%)‘[@52 lg_!inop glercaﬂ'c])-}propanol,

OXY, i ona substltdte

3- mercapt%f}&ro&)ancﬁy 'rln(i( ét&blga qngqﬂereoaf q:(& de@crgp fV|e pél{)[%OS%S 81illplya chemical
substi t ted H, O Cr C 8- a
structurg, 3? 8918’ rOX@l c:@tarbls \ilﬂstra&f{( g%}ﬂ‘gl |I§:r\§%\ﬁ§,t of @pg)d)s%yofdhe present
CrC8-alkyl, OG-C b-alk r -hal ogen, NR4f C(O NR4
inventimpthe hmroxylmsrpaawé is o élépéﬁa%ih@ Ichemicpl sgpctgre obaval kyl ;
R49 is a 3- to 12-nenbered heterocyclic group
contai ning at |east ongHrimiyg—e®Hroat om sel ected from
t he group consisting of nltrogen oxygen and sul phur; A
i s selected from - E- NRY§WXYIMEIg8DRR 14-G NRL5 - , -E-NR
14C(O NR 14- G NR15- , -ENR14C( OGNR 15- , -E-NR
In thislehe@BiddRitudbare, R ang indliRkSh@GnNiRed o ning chrbios asmheatdeday include a
fromC3-C 5-carbocyclic group optionally substituted
secondhydriXyl @dap8- al kyl , C6-Ci 0O-aryl, 3- to 12-nenbered
heterocyclic group, a C6-C O-aryl optionally
For deR&Hsiivit esPOIVIQ cHehilBs@hdftb of @ rfrerbarfe1 2 fbbancdiol is illustrated
gﬁggeﬁ%@? - Eaﬁ%(()) NR 14- Eb- NR14C( O)Ig% a-Ikr;beach Ea
below! S i ndependently selected froma 3- to 12-nenbered
heterocycllc group containing from21-4 ring nitrogen
atons and optionally contalnlaﬁifron11 4 ot her
het eroat ons sel ected fromthe group consisting of
oxygen and sul fur, a C3-G car bocyclic group, and
C6-C O-aryl optlonall substituted by HO CC
8-al kyl, O d- Cs-alkﬁ$, or halo e@' Eb is selected
froma 3- to 12-nenbered heterocy F%c group cont ai ni ng
from 1-4 ring nitrdgescaptorts-predansgiol onal | y cont ai ni ng
from1l-4 other heteroatons selected fromthe group

[0020 CP&SdeSériige @ilq@x%g@ﬂy ancheslitd] Wiruct@re@F-a0l anbinGaeROAMC Isl llustrated
group, and C6-Ci O0- aryl optionally substituted by HQ

belowQHog%egeIaf(}ﬁblurpog‘sgf e ﬁes"éhkﬁ{llv@nt%ﬁ tlﬁéllaﬁ’lgﬁﬁleréap’ta% is not limited to the
selected fromselected fromC(O, NR14C(O, C(ONR 14

h optionally substltuted by OH, hal ogen or

cenn%%§%¥£§e§%§¥J a 3- to 12-nenbered heterocyclic group
containing from1l-4 rlﬂg nhéro atons and optionally
containing from1l-4 ot tons selected from

the group consisting ogngﬁMgg@mﬁﬁp sul fur optionally
substituted by R18 , a carbocycllc group

In thlsd_ﬁgr}lvlaﬁsgr:&% fUES) gﬁ? Y é %@%ﬁlﬁ%ﬁf—‘% n% ca%p néﬁaES |, > 09

O CrC 8-al \ | ogen; an or 12-nmenbered
[0021hgf‘%1?18]€§/cﬂk éuftfﬂﬂ@ eaahwlwf%’g S athe 1@5stb%n%rerﬂlﬂtg linted” 10, hexyl

het er oat om sel ected fromthe group consisting of
mercapfoqedie nisoRspipg emcreARLoatsfate r isorapy  Beregptoaceisippidyledhioglycolate,

het erocyclic ring being optionally substituted by
methyh alhigglygglan,o ,an(b)cgr,nb@{,ior@athbrmfz, Fanmlasoriptnict pwpoEp -a@ly, a chemical

8-al kyl, Ci -C 8-al kyl sul fonyl, am nocarbonyl, d-C 8-

al kyl carbonyl or O C -C 8-al kyl optionally substituted

by am nocar bonyl. Another aspect of the invention

provi des conpounds of fornuPa (la), or stereoisoners

or pharmaceutically acceptable salts thereof, wherein

R1 and Rlb are independently selected froma 3- to

12- menbered heterocyclic group




containing from1l-4 ring nitrogen atons and optionally
containing from1l-4 other heteroatons selected from

wo b@sgsssp consi sting of oxygen and sul fur, the¢T/EP2007/059691
groupbei ng optionally substituted by oxo, OCC
8-al kyl, C6-C O-aryl, Rlc or by CrC 8-al kyl
optionally substituted by OH or Rl and Rlb are
i ndependently selected from-NR4R4, and -NR5-CrC

structue AFKY lc&db Eﬁ‘lhde %le'llﬁtrgedq)e&)v@l kpbwORE] ®8hr¥oses of the present
substitute OH, hal ogen C6-C O-aryl optionally

inven 0t Lhbed qﬁﬁdﬁ* ﬂg‘r‘%ﬂ%'t@éhem%ﬂ HEREERy.

carbocyclic group optionally su stltuted by 0-C 7-Cu
aral kyl, C3-C 5-carbocyclic gypup, O d-Cs-al kyl,
C2- C8- al kenyl, C2-C8-al kynyl G C8-alkyl, OCTr
C8-al kyl, -S2-CrC 8-alkyt, a 8- to 12-nenbered
het erocyclic group con ning fyom1-4 ring nitrogen
atons and optionally c taining rom 1-4 ot her
het er oat ons sel ect ed fron1the oup consi sting of
oxygen and sul fur, thafage ‘hg optionally
substituted by 3- to 12- nenbered het er ocyclic group

In thiscbemarhitgtufe, Bnmdy dchidagnynergaing ewicy bavsnginomdpb i’ eaioh ptoms.
containing from1l-4 other heteroatons selected from

[0022} e graaiph: ©ONSissitdbiyg solfidexaeie rnaydids ulnkclikdes, Bixt Gs not limited to,
-aral kyl, or C6-C -aryl optionally substituted by 0-C

thlodlglyccﬁd a@hﬁdri@é' JFRIdekBiptiSe Pipogdnly, Rahemide stitnat keRYulifide acid
C2- C8-al kynyl or G -C 8-al koxycarbonyl, or R3is CC

anhydﬁdealsklﬂhﬁfﬂcr&ooew 'P@(ﬂ)@évley f§1u 6§e§“b?qlegrem 1n8§1910nafﬂerkglﬁde acid
di (CrC 8-al kyl)am no, - @) kyl

anhydfl g&§&ﬁ%ﬁ% E‘df 9&%9&?&? 233%15 car bocyclic

group or by C6-Cl10- aryI optionally substituted by
Cs-do-aryloxy, or RBis a3- to - menber ed

het erocyclic group containfng fr 1-4 ring nitrogen
atons and optionally contaiNqi ng m 1-4 ot her

het er oat ons sel ecH®&d—FROmM t heOjr oup Sdinsi sti ng of
oxygen and sul fur, that group being optionally
substituted by 0-3R4;SiRBé Aacid ABhdade each

i ndependently a 3- to 12-nenbered heterocyclic group

In thisGABHRNAIAL R B85 IR HohhNELAERRBLBE aBgct ed f rom

e group conS|st|ng of nitrogen, oxygen an sulfur

[0023]?!%&%81@1;%|l)|a¥kf t%gt | degle%etﬁad %rt & 1%q§d?sotﬁg %t o) of providing a carrier

8 al car

polyolg L Erees @Ekésﬂaﬁa%n%ﬁ%ﬁg i gﬁ@&ﬁbfﬁ%ﬁ%@; ﬁsa%e?i?te% flom the group
supstituted by am nocarbonyl ; S

of polgethesrobrody PREFCHFLRS ¥ &Oéxcar}wnafsmoaiollﬁ ﬁad a?mblé\a%qmdhf‘éeof The
ring heteroatom selected fromthe qroup consi sting of

carrierrpalyd gueferabkyspeyesamich ‘salvient’, fopsiecpplymersgabliconendmer, dissolving the
substituted by a 5- or 6-nenbered heterocyclic group

polymenmibli mbmgnatsutle dst tlenglymergzabletreowaton was edaet sreldpdlymenize. The
the group consisting of nitrogen, oxygen and sul fur;

carrieiady@rsso pidepebiyl et tyyasaa darrief Q- the fle rredicdlah@ianey Préferably, the
ring containing at | east one ring heteroatom sel ected

carried ﬁ&yelt@ﬁrogfd@&lﬁh GORSbSIt it 00 tO74 LROBBre HXREBNy BB 45 to 60, parts
sul fur, said5- or 6-menbered heterocyclic ring being

by We%giE B%Q];d’()l %arrnén él%l’tl{tr(g‘:ih%rahgi %{01 CBP’@RR:ulafW%ultagl% carrier polyols are
8- aIkyIsquonyI am nocar bonyl, CrC 8- al kyl carbonyl,
Cr C 8- al koxy optlonally substi t ut ed by am nocar bonyl,
or a 5- or 6-nenbered heterbtyclic ring containing at
| east one ring heteroatom sel ected fromthe group
consi sting of nitrogen, oxygen and sulfur, said ring
al so being optionally substituted by hal o, cyano, oxo,
OH, carboxy, amino, nitro, C&C 8-al kyl, CC 8-
alkylsulfonyl an1nocarbony| CrC 8 alkylcarbonyl CrC

1 2 " 2 a o




O CrC 8-al kyl or -halogen, O-C6-C O-aryl optionally
substituted by OH, CC 8-al kyl, O d-C b-al kyl or
wo baisogses and NRAT C(O NR4 R4h; R4 |, R4h ar e, PCT/EP2007/059691
i ndependently, H, or C C8-alkyl; RA9 is a 3- to
12-menbered heterocyclic group containing at |east one
ring heteroatom selected fromthe group consisting of
ni trogen, oxygen and sul phur; and A is selected
commErcANR YNTIHER! FoANBhRET capbRbMBRtY Rihdbike NI Q8B the trade name of
i nvention provides a process for the preparation of
Pmﬂmggnpounds of formula (1), in free or pharnaceutically
ceptable salt forn1 whi ch conprlses the steps of:

[0024]%% mﬁgl%ddi&) L‘Jﬁﬁ@? gss %Pg]]z)l %Potryncﬁré% &i ebe)e radl calr 1n1tr|?éor.|_mc1§1dmg free
h d of I 1]
fadlca% 115 it e inglos s HBREROR berar & © %am%? 5nent the foe

renpvi ng any protecting groups. and recovering the
radica} Jélst@pqrdﬁf;el%@fg@%dh%gropg pﬁﬂpl’aX]@Fq  YPETOR cplepse trigyxides, tetroxides, azo
phar maceutical ly acceptable salt form The conpound of
compdupdsrupcdyhicnylhydigeaonsy bpdipzeshylkoapaningy miralepoiiies, ofisulfides,
formula (IV)wherein RL is equivalent to Rla and Rlb
polysuR2dcanatgdhonstdlijesi mal e@ntbitatiohflthadf. U2, and are as
defined in claiml1;, Vis Hor a protecting group; T is
[0025BInl @Rtich @nbOidient, Whd fre@ r&diédd Gnifigtod inclhlesihcapdrofidd/, The peroxide
where A is as defined hereinbefore; and Vis Hor a
may iR8dLhk dg'égelgf HAulO- OO0V iITde Jﬁr&&’d@ﬁl‘dﬁ Cﬁlt@ﬁl&lﬁ&h‘l%cﬁl({ew& general
Conpound (VI) can be reacte th a conpound
ﬁﬁmuﬁprnula (V1) wherein Rl is equivalent to Rla and Rlb
; Uis equivalent to Ul and U2; V are defined in claim
1; andT and T2 are hal ogen. ,The conpound of fornula
(V1) may be prepared by reatting a conmpound of
formula (VII1) wherein RL i$ equivalent to Rla and Rlb
: Uis equivalent to USiandCOSTRY are as defined in
claim1; and Q represents éLleaV|ng group or a
protected derivative thereok,wth a 2, 6-di hal opuri ne,
e.g., 2,6-dichloropurine to provi de a conpound of

Wherefn soqe%gﬁd)a ‘g‘%tgﬁl h&ﬁﬁ gq%ﬂ\c/\)iaér‘éﬁ%e % ggor%{p and an

e hal ogn ds o

;
OXyge? Pi‘y% E‘Eﬁ gr‘}“gpai r%?}nprfsc?F I]I eéter it “Rga‘% %’S/ane’aa&? i’ r‘i‘g‘yl sroup.

and X? Qodmprlses a methyl group so long as X; is an ester group. More preferably, the peroxide
includes monoperoxycarbonates, peroxyketals, and combinations thereof.

[0026] In yet another embodiment, the free radical initiator has diimide functionality, i.c., the
free radical initiator is an “azo” free radical initiator. In this embodiment, the free radical
initiator preferably includes 2,2'-azobis(2-methylbutanenitrile) that is commercially available
from Akzo Nobel under the trade name of AMBN-gr. The free radical initiator is preferably

provided in an amount from 0.1 to 3 and more preferably from 0.3 to 1, parts by weight per 100
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techni ques descri bed bel ow and in the Exanples. The
conpounds of fornula (1) can be prepared anal ogously

WO o008log18ps epar at i ons described in Applicant's pet/gp1007/059691
appl i cati ons PCT/ EP2005/01 1344, GB 0500785.1 , and GB
0505219. 6. The reactions may be performed in a sol vent
appropriate to the reagents and materi als enpl oyed and
suitable for the transformati ons being effected. It

parts ¥ hcidhe oenge E§B/ﬁf%ﬁzzm{e RS Ries KiHok %@sdrfﬂ‘u%" SuobesObnly, a chemical

organi ¢ synthesis that the functionality present on
l t h the

Stmcu}rg g% oar%‘rc;rgltg (i%onr?]i gllbgtagcglé%@a%&to% t16}/&\7$sorret imes require
a judgnment to nodify the order of thesynthetic steps
or to select onygarticul ar process heme over
anot her in order n a desir conpound of the
invention. The variousySubstifuentg on the synthetic
intermedi ates and fin ct hown in the
foll ow ng reaction s t in their
fully el aborated for W th suytable protecting
groups where required ws understood by one skilled in

the art, or in presursQCiRELWMGRHEan | ater be
el aborated into their final forms by met hods fam liar

[0027]E)'9h601§§th§5n{ g/%ﬂer II}CIﬂl eQﬁe ste E’re 3V ﬁﬁlté Jﬂ&ger%?)@o"iuﬂ%?ls different

varl ous S age S
| et.i of th th ti
o BEBHERE B0, AT G3ER R TRl DBV b et

ni pul at.i opns can be used to transforn1one
Selectq%ngeﬁnf@g oW Phirelyaihst ﬁ@@ Isnpelyrsieh pelgolsopolyggbonate polyols, and
ompound of formula (1) into another conpound of

comblfl@rqm therqaf) Pastissrly suitble merromen PplyP kit |l e ppeier polyols are also
conversion of an ester or a ketone to an al coho

commewimlg raypibablo froan BASE e orporatiok ef dvgandpitt, vlt amder ficotmmle name of
of esters, acids and am des; al kyl ation, acyl ation and

Pluracslil. f Oy hﬁtﬂoﬁﬁr @blyal difead ﬁromnlﬂie antrive pplyahch anyheothabser polyol
Substituents can al so be added usi ng commobn reacti ons,

typicaBy Gl 28ighbKiilnddr QRerage bR ilaNwelda! MR MRt t@flerQlolyol. If the method
oxi dation. Such manipul ations are well-known in the

1nc1udé’sr tthe sRpds ESPJWdlﬁ%fh% rrﬁzﬂ:?&né’iqfolﬁ%l &Hmﬁﬂoﬁ%r p5196Ed %F&&a@ls}q)rowded

ods for such mani pul ations. Some referénce work
v e
in an %”@é 0 6y £% SO RO ALBLAFALD & DabBy RAdRDY: 100 parts by
as well as other transfornatlons

i pul at i ons
We@h@gﬁﬁgﬂf a@%% STROYWYTart of organic synthesis are
[0028%}1&‘0%@198 Ima?/rélaﬁ fux@lgeg]@lit &%&%t‘egﬁgg%)itviﬂgt?g@ \ée\ghlep@lyol ghat is different

Transformati ons, Larock, Ed ( 1 989);

from thp Gesriehaelephandche ariceonmy metwl;nahe eduslyol is preferably a graft polyol
Transformations, Katritzky et al. (series editors),

that is Peffeyertdrong tlm%@ﬁ polyntofGberprestia fIsenBoIOr Hardraft Syllybhe@i sed polyol
Trost and Flem ng (series editors), Perganon (1991).

may hhte adylsolidd smtdne Petoghily,zkelsded polyahbishesolidmpattent from 30 to 55 and
consideration in the planning of any synthetic route

more IerfeHbll}Sfrf)mellOdo 58, foi@ni. UthirGdud4; it@ble Scc@fpolydis, like the carrier polyol
protecting group used for protection of the reactive

and ‘[lﬁé'I Qﬁz{ck&ﬁ]@l pOIlyOLU Pe pzﬂ% %Fnrﬁé?c&lﬁ‘)e VAU Nebin dﬁﬁglﬂ é@ﬁi)oratlon of
inthis inveation. Miultiple protecting groups wth

I
Wyan&ﬁ%éﬁ/ﬁn?%{gg Cht%ﬁ%éig n?tgg Ogglgg%%ge’ﬂ%er éﬁopg%ggegnhé) gtﬁ) of providing

renoval of other protecting groups in the sane

nol ecul e, or several protecting groups can be renoved

usi ng the sane reaction stel depending upon the

out conme desired. An authoritative account describing

many alternatives to the trained practitioner is

Greene and Wits, Protective Goups In Organic

Synthesis, Wley and Sons (1999). It is understood by

those skllled in the art t hat onIy conblnatlons of

1 . " . I e e o




Compounds of fornula (1) and their pharmaceutically
acceptable salts are useful as pharmaceuticals. In
w@aoosiossBar, they activate the adenosi ne AZA rBCERPINTG/059691

i.e., they act as A2A receptor agonists. Their
properties as A2A agoni sts may be denonstrated using
the nmet hod descri bed by Murphree et al., Ml
Pharnmacol, Vol. 6 1, pp. 455-462 (2002). Conpounds of

the se&d@olﬁ?ﬂam &4 helyel np eﬁ%ﬂ?}aﬁﬁ)vkﬁed 1H%hl'h%§outél? h@i‘ﬁ §r 4@ 90Mind more

e above assay or exanpl e, the conpound

prefer ?rﬁ%‘? 13 H)aﬁo %Hg[% OIOZ)Gp%IAb %rg 51991%r901§1191erlzab1e

err aCt|Vat|0 oSl ne
mone iR e F%lat?% i Q%é?%?nﬁ%%{“%?nt"ﬂ%v@r ; BERFPhER) e i

ent s the [ tion", are usef

polyoltalng gl:lenrg o1ger 1?9 S Qf?ﬁ‘g t}teH:aFréeg I‘Bglﬁlaﬂtng ttljfh]élacromer polyol may be
activatiaon of the adenosi ne A2A receptor, particularly

functignafly sawietleity or al l ergic conditions. Treatnent in
accordance with the invention may be synptonatic or

[0029 o Flagpinythad siild further nclidagythy stepgdvpmbuting the polywsnizilde mgnemer, the
useful in the treatnment of inflamuatory or obstructive

chain ahnsf@yageti easssr poysyland tig, frécoradexampiagr includieg thet franradicals.
of tissue damage, airways inflanmation, bronchia

Witholty pednid@@Clol bd lishitcll &Y0HE! parighlarthebrseasie teliogessi Mo free radical
I nfl ammatory or obstructive airways di seases and

lnmat&r%%&lp&eaotf@nmﬂ 1648t bREr R BEBAL ad LYEMNAIIBhdwen below.
appl i cabl e i ncl ude acute l'ung injury (ALI),

adul t/acute spirgtory distress syndrone (ARDS),

chronic obstru glve‘pulnnnary, alrmays or Iung di sease
(COPD, COABR' B, tmcrudrngthdofi ¢ brRh®hitis or
dyspnea associ ated therewi th, enphysema, as well as

[0030 ERI&C polbatiigiblcomoadhwvayis &lmnerralea@t dgént, YheC S @OpEA], bl the free
ot her drug therapy, in particular, other inhaled drug

radical BTa@R ¥nay TheconbQAAtih @Ry biRlcR!a$ anyPRRBIpb&ARE Qintl At hklpressure. In one
treatnent of bronchitis of whatever type or genesis

embodl Ellltuﬁie I’p @%&hmblﬁﬁg %ﬁlrﬂlr 8&‘[&&'(1%5 c%ﬁ'ﬂaﬁ{lﬁ%@# 'caﬁlié?%%l and the

ronic o I NOlI ronchitis. Furt | amat ory

free raﬁlcalol?lft 21{01'%5‘1 al rb\{\rlﬁ S‘[he p% g&able) monercr:lle]r E ecthet?a%sfter agent, the
Ion € pheunobconi 0s

ma o] at|o ease

carier) Gy S opy 3&%@?& F{ET%@ e%ﬂf)ta A opghds wﬁgfﬁmses tﬂ}euefl? hcombining
whet her chronic or  acute, and occasi oned byrepeat.ed

furthey 1§ dunther dghnesls asdzegkbgyng)fhemwléa lg VipEoper @téht@ Icgaln transfer agent
i ncludi ng, for exanple, alum nosis, anthracosis,

prior tgshmbingig e pelysicrigade sronpmpt, g chaingfrapsfepggent, the carrier polyol, and
silicosis, tabacosis and byssinosis. O her

the frdenlfaki'aairrhlﬁttﬂtgt. oPreGingtly, umth wé tiad polginsrizibde awesmen thvhtletin transfer
the present invention is applicable include asthm of

agent, what@ver pdlygle ant thgefsiagichlndltiachr nge bahbinedin & M&icton vessel. The
(non-allergic) asthma and extrinsic (allergic) asthma,

reac‘udﬁI VeskeRmhl MByve Jﬁg@ﬁ% ah& s bh ARy kifAMEEh &St thaBis suitable for use.
ronchltlc as , exercise-induced ast hnma,

[0031?&?692@;1' Cfﬁ'@"steﬁ‘%ﬁC b&ﬁblﬁﬂ% tﬁéb eh%%ﬁl@n&ﬁ&ﬂ % dHdin transfer agent,

terial 1nfection eat ne t of asthma 1$ also to be

the carlf*l},gﬁ %ﬂ JE% Lﬂr}gltl{a{o??st ARk (?J nE% Q% 8&1%112?1 V\}r]l aga temperature

years of  age,

from %50"%?55@ %f@é@%ﬁ%ﬂea tégsﬁﬁgt é@f@mstafetﬁﬁ]%mfmm 120°C to

nmedi cal concern and now often identified as incipient
or early-phase asthmatics. (For convenience this
particular asthmatic conditidbn is referred to as
"wheezy-infant syndronme".) Prophylactic efficacy in
the treatnent of asthm mAII be evi denced by reduced
frequency or severity of synptomatic attack, e.g., of
acute asthmatic or bronchoconstrictor attack,
|nprovenent |n l ung function or inproved airways

.



Having regard to their anti-inflanmatory activity, in
particular in relation to inhibition of eosinophi
w@edoswatsson, agents of the invention are al so peEERI007/059691
the treatnment of eosinophil related disorders, e.g.,
eosi nophilia, in particular eosinophil related
di sorders of the airways (e.g., involving norbid
eosinophilic infiltration of puInDnary ti ssues)
130°C! % %Irn%ﬁﬁl’l @%F@féﬂa Srthd: d@if'ﬁe%Cats %oﬁlhﬁ"m%' 4t WR¥Sure of less
and gs as wel exanp
0Si no rders. of th
than 2@@&@&5&% oty h 8P e li?rSSSE‘fef | e? @W&%%e monomer, the
chain }e{glf’slgeggqg%tl ‘ilh%fcglg]teeggglghlaemﬁ%r fﬁle% 1farl érblpgtg{r Enlagli SO be combined over
e03|noph|I|a) bronchopul nonary aspergillosis,
any a3y ek 18¢.i t i s nodosa (i ncl udi ng Churg- Strauss
syndrone), eosinophilic granul oma and
[0032]ebs ifirsd plht'mduc@i ghovd, ditkomgiiod indlides tthagien hé proividieg the seed polyol
occasi oned by drug-reaction. Agents of the invention
and/orahematsmetisaf el thie mdtlvel hayeatamatudotheisndpk affoablanipg olic seed polyol
allergic conditions of the skin, for exanple,
and/orPhe mha@Singer poOl, a6ié pdBnvRizAKIE SnondimeRithe defimMmbthdfeiSagent, the carrier
al opecia areata, erythema nmultiforma, dermatitis

polyolnghPetd fr& Mdfoal %ﬁﬁﬁ&OdﬁfszH,thé/éeteWﬁo%l aH&’/@ﬁ fReRsdrbin¥ bdlyol, the
angiitis, urticaria, bullous penphi'goid, |upus

polymglrlﬁ/atbréetﬂ@ﬁo%‘?éf e Qﬁeﬂg Pja?slrf:%i agglpt' geramy ﬁdél??lb Hllmi B2 #ree radical initiator

acqul SI ta, an mat ory or ergic

may bg 0&9{, & ﬁlgag()f heatt %rg}; Eemga%ngéitsalt 2 fy Igr?sfe%u}eng ecg (gevlgg agn %nifount of time.
[0033 ndl ! I 2 gﬁhﬁ]}ﬁ{l‘%%ﬁé{%&& a%q%%néﬁ osfrt%]%%?arng)%gagl t Pps% amount of the

treatnEnt of di seases and conditions of the eye su

macroggr payplLiprd # iyt jagnourephths Carji mebio) cpmbingd et thsrsaed polyol at a
vernal conjunctivitis, diseases affecting the nose

tempeiatk @dil Y Galat etntgisphariei préssius, inamkattof.| dnthest enfodiineas Emonomer
i n whi ch aut oi mmune reactions are inplicated or having

charge?inis alib oot endc PRdBE e Riyna&izablk afiyhonicd@hd dhdehain transfer agent
aut oi nmune haenat ol ogi cal disorders (e.g., hemplytic

comblﬁ&fiﬁfrh@ auﬁﬁhtg%ésgel aNAQHEY aPiaRsPIRFic GRbdsuRNaRMAerddme of 180
di opat hic t ronbocytopenla) systemic | upus

mlnu‘[e%r Xtahr%gﬁ&o&}{ﬁ ghep‘g‘ez}é?oq Iﬂcdur Iatf’ a te?n%l ﬁ Eu?rg QP50 Wéggﬁg Elonally, in this

nul amat osi ronlc acti

titgs, t heni Vi ven- hnson
emboéivﬁf& bl aﬁ%ﬁgﬁl %fafg%fa% o oo RS pgorie polel
owel dj sease ul cerative calitis and Crohn'
comblaffds‘@gé dhe fréwéi&ai Hlé“%ﬁ“t ot respad Ayxiliay aipesel agg §@§§é‘t atmospheric
sarcoi dosis, alveolitis, chronic hypersensitivity
pressuggandraypi @ fime ofnlPd inplugesde b evagtor svithghe frazoforishpigeaata temperature of
cirrhosis, uveitis (anterior and posterior),
125°Ck etmathic empoidiient, Whd {1®acoc clargdid theefm@lomer charge,” and the “initiator
keratoconjunctivitis, interstitial lung fibrosis,

chargd®SRhy &el forREd R Iahl Sor8&tdarl ARG FBBERN the i“fhob¥nbh cl@aﬁ‘ » and the
wi t hout nephrotic”syndrone, e.g., i ncl udi ng |d|opat

1n1t1aﬁ)? Qﬂﬁgy Qreé%@lgfagg? cglﬁd% mer%lactmﬂﬂ %@%M%p&ta fHowever the

nts e invention may al so

react%r (ﬁla?gteeﬂt%l:e’trgrﬁltongrfnfzrc Sa%glrec’ %ﬂd&posﬁnéiatﬁnc?)?%mg 8ed ogether and
syndrone mound heallng, di abetic nephropathy as
described in WO 05/107463, reduction of inflanmmation
in transplanted tissue as described in US 2005/1 8201
8, inflammatory diseases calfsed by pat hogenic
organi snms as described in WO 03/086408, and
cardi ovascul ar conditions as described in WO
03/ 029264. Al so, the agents of the invention may be
used to assess the severity of coronary artery
sten03|s as descrlbed in WD 00/078774 and useful in

-, . . a o



epithelial cells as described in AJP-Lung, Vol. 290,

pp. 849-855. Ot her diseases or conditions which nmay be
wo e@anesswi t h agents of the invention include PCBBEP106%059691

e.g., diabetes nellitus type |I (juvenile diabetes) and

di abetes nellitus type Il, diarrheal diseases,

i schem a/reperfusion injuries, retinopathy, such as

di abetic retinopathy or hyperbaric oxygen-induced

combih&t IMaRAbRNy. ¢t inoRs ShedRatar b 88diRYnLla8VRAhEST the macromer
i ntraocul ar pressure or secretion of ocul ar aqueous

: ¢ £
Polyo R el P e PP R AR L R e of
o~agent of the inventjon in inhibitjing.inflammtory

125 Cc%r?&fl?ﬁp FILC PSS L6 2 T ql}r???i WS ai rways
di seases, nmay be denonstrated in_an ani mal npdel ,

[0034)Referring bagktoethg methed, #isa die pabymeizahlgyaononter.dhgreltaipansfer agent,
ot her inflanmatory conditions, for exanple, as

the camigs pely pleehdohe Searadicabinitiakor age ¢omrhimeglh thivmdiloaisalsovipgludes the step of
202, pp. 49-57 ( 1997); Renzi et al., Am Rev Respir

reactifd the, polpheriZbB, mppom&@31:dO8R frecl 8RS s pylykicriat thal polydherizable
Ain Invest, Vol. 86, pp. 2924-2931 ( 1995); Cernadas

monor@ér aald.fornffRc kritep@lys]l. GBlthouvttemlind to BLimitetllby 9. pattidBilar theory, it
(1999); and Fozard et al., Eur J Pharmacol, Vol. 438,

is belRRPed 4RB-tle 8Bc(2GRA) it AQBAHSseQfto! i AVRAE I AR @AHRal, as first
al so useful as co-therapeutic agents for use in

introd&c%m%io&aet i cl .cglﬁl, %t@g ?reg E&&ﬂca? Hﬁﬁgtmﬁglﬁdesséiﬁlhd@ﬁmctionality, 1.e., 18
ant!-lnfllnnatory, ronchodi latory, antihistam ne or
an azo%%trng)io{lrlljcf' e 1irr%rgéJ ne 1<?nsat1i"tin1(s: %gl.’ievfre)ﬁ [[(; he%ulnaggeyto If@rrr% rrrllglecular nitrogen
treatmerit of obStructive or I nframmatory arrways
seases such as $pse ment i oned herei nbefore, for

q
Gﬁﬁa@i@%ﬁ? icalyas SBNPsA¥Vor s of therapeutic activity of
such drugs or as a neans of reducing required dosagi ng
or potent /3 (¥ide Sjfécts of such drugs. An agent of
t he i nvenfionNmay e W xedw™r hNeRe Not HelR® MS
substance in a fixed pharnmaceutical conposition or it
may be adnmi ArsCempeuriepar at el y, Nhefges e, Raditdl§ aneously
with or after the other drug substance. Accordingly
It is a{sﬁ Belidl L Ql%ﬁt P lelaglc(il'?lé %?Sl.’h atw?ootlmlcggtréa%&b\ggh #L lﬁ(ggtﬂériz%ﬁ)le monomer,
€ I nvention as hereinbefore described wt n antl -
i nfl.apmat o br onchodi | at or ntihi stamne or a .nt i :
thercby i, eSS aH e moBiRey gt A b o @hef ghtble bond in
nd sai d drug substance being in the same or differen
the pogmfr e onevaer tegﬁ%b%r@rcahzm%yamr@a%lﬁmo-npma am“@rtgﬁﬁow
drugs include sterojds, in particular,
gl ucocorticosteroids sugh as budesoniﬂe, J
becl anet hasone di priopi ohate, fluticasdne propionate,
ci cl esoni de BY rongfasdne Turoare, Brsteilot ds
descri bed in WO 02/B8816ff, WO OZ/lZZGﬁJ WD |02/ 1 00879,
WO 02/ 00679 (especially'those of Exanples '3, 11, 14,
17, 19, 26Radfal 3PolydRrizddld , 60, 67Radiéalizé8, 90, 99
and 10 1) , WO OB/&%&ﬁﬁmeD 03/ 481 8ollmdr4bd 62259, WO
03/ 64445, WO 03/ 72592, WD 04/ 39827 andowih&4/ 66920
non- st eroi dal gl ucocorticoid receptor agoni sts, such
as those described in DE 10261874, WO 00/00531 ,WD
02/ 1 0143, WD 03/82280, WO 03/82787, WD 03/86294, WO
03/ 104195, WD 03/101932, WO 04/05229, WO 04/18429, WO
04/1 9935 and WO 04/ 26248; LTB4 antagoni sts, such as
BIIL 284, CP-1 95543, DPCl1 1870, LTB4 ethanol am de, LY
2931 11, LY 255283, CGS02501 9C, CP-1 95543, ONO 4057,
SB 209247, SC-53228 and those described in US 5451700;
LTD4 ant agoni sts such incl ufe nontel ukast, pranl ukast,
zafirlukast, accolate, SR2640, W-48, 252, 1Cl 198615,
MK-571 , LY-17 1883, Ro 24-5913 and L-648051 ; PDE4
inhibitors, such as cilomlast (Ariflo(r)
G axoSm thKl i ne), Roflum | ast (Byk Gulden), V-1 1294A
(Napp), BAY1l 9- 8004 (Bayer), SCH 351 591
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WO 04/ 000814, WO 04/000839, WD 04/005258, WD 04/01

8450, WD 04/01 8451 , WO 04/01 8457, WD 04/01 8465, WD
wO4008038481 , WO 04/ 01 8449, WO 04/01 8450, WPOWEPH07/059691

8451 , WD 04/ 01 8457, WO 04/01 8465, WO 04/01 9944, WO

04/ 01 9945, WO 04/ 045607 and WD 04/ 037805; adenosi ne A

B receptor antagonists, such as those described in WO

02/ 42298; and beta-2 adrenoceptor agonists, such as

The radibafz84 Yol @Ak aBhdmer R ARHObAIREP o fe8EtPWR! 4 N8eond and/or
sal neterol” fenoterol, procaterol, and especially,

- [ e
subsed SN 1B IRERE 3 (800 4 DOBPIFFHALE P FREPR! SRR bolow.
Whmﬁ§QL¥§t§ &Pﬁne 8} formula (1) of WD 00/751 14, which
doclivent “ s |%00rporated herein by reference,
pref erably conpounds of the Exanpl es thereof,
espeﬂ;allk a conpolifd of] {ormul aOH and
phar naceutical |y cgethbl sal ts thereof, aL m4| Ls
CORpdlmad<€in fre¢ g—=al t| or—sotvate ﬂm@ﬁi—©+—{b¥ﬂnka
() or 04/ 1 66 14, and jfal so conpounds| o P z
1440966, UP 05025045, 3/1 8007, WO 9B/ 64D35, US
2003/ bkl , US 417, US 2005/51 59448, WO
mé 1961 Eéy\o 01/8 %gﬁﬁi%ig}z% 66422, WD 02/ é)i’%ef VO
02 o0 03/ 24439, 03/ 421 60, WD 03/421 64, WO
03/ 72539, WD 03/91 204, WD 03/99764, WO 04/1 6578, WO
04/ 22547, WO 04/ 32921 04/ 3341 04/37768
Howeyggy ??9@@6%%&?‘3"7%7‘{“% 0471585 ,éc‘\\%vﬁlﬁ g7 él?ay%w a number
04/ 45618, WO 04/46083, WD 04/80964, EP 1460064, :
averaggAPQIgAH Y Y Cigigh @j@ﬂers%gmﬂl@%tanw,etewn%g 21/09914@49% in the art
US 2004/ 0229904, WD 04/ 1 08675, WD 04/1 08676, WD
depengjgg gz dasired applicy 5/ 0401 03, WD 05/ 044787, WD
05/ 058867, WD 05/ 065650, WD 05/066140, WD 05/07908, WD
[0035PD0E p86dationDHRO IR Trbngd:, agudt 2006ISd 37 3ntexadt with the radical
2006056471 , and WD 200401 6601 . Suitable
terminftcd polyadti kit \stopping siddinichdl gelyarkizatho onengs ¢rodf polymerizing and
antinuscarinic agents, in particular, ipratropium
controtlfrgl'fhéjﬁiole@ﬁﬂblt OBt R HF 8 polyin@thr I §pd BBl it the@Rsin Galisfer agent
4226 (Chiesi), and glycopyrrolate, but also those

inclu . rchPto B - iol, WSs - oge 7 e ercapto-1,2-
ndgE a6t hﬁ%glﬁﬁaué%%%%/ iy gzolg%&@évg)goy%éo%l%ﬁﬁ vereapio-l.2

0) : / : / 4 3/ 00840 ..
propup IR0t 05/ BheREta o Bl HEEEY v OB il rom he
04/ 05285 and WD 05/ 077361 Syit abl e dual
pOIYmS‘ht"qu-eF%‘P FARRRP DAY diePehredih Elgﬁrﬁ%)%?yasdﬁﬁﬁ‘dg Befpay- fgdorm a sulfur
. dual beta-2 adrenoceptor agoni st/ nuscarinic
radicahyi agoni sts such as those disclosed in US 2004/ 01 671
67, US 2004/0242622, US 2005/182092, WO 04/74246 and
| Mﬁ O4L7431 2. Suitablgganti histanipe drug|substances
i

clu etirizine hydrochlorigde, hcetlam mophen,
RC—%ﬂ he® fufacare, \or thaziné?3|$r t|ﬁ|Eé?{'+ /__<L_
| djslo atZi|di ne, diphenhy@?gnine andeex feEadﬁte °S OH
hydrochl ori de, activastine, astem zol e, azel astine,
eb@%ﬁkﬂe, e@-mashptoe 2-progmkedist i ne and Pbhenadi ne, Sdfur Radical
wel [ as those disclosed in JP 20041 07299, WO
03/099807 and WO 04/026841 . Ot her useful conbinations
of agents of the invention with anti- inflanmtory
drugs are those with antagoni sts of chenokine
receptors, e.g., CCR-1, CCR 2, CCR3, CCR-4, CCR5
CCR-6, CCR-7, CCR- 8, CCR9 and CCR1L 0, CXCR1 , CXCR2,
CXCR3, CXCR4, CXCR5, particularly CCR-5 antagonists,
such as Schering- Pl ough antagoni sts SC- 351 125,
SCH 55700 and SCH D, Takedal@nt agoni sts, such as
L/-[[4-[[[6, 7-di hydro-2-(4- nethyl phenyO
H benzo- cycl ohept en-
-yCcar bonyQGam nol phenyl | - net hyQt etrahydro- L/ N -
di met hyl - 2H pyran- 4-am n-ium chl ori de (TAK-770), and
CCR-5 antagoni sts described in US 6166037
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In accordance with the foregoing, the invention also
provides a nmethod for the treatnent of a condition

WO e@poOBBBYe to activation of the adenosi ne A APCT/EP2007/059691
receptor, for exanple, an inflammtory or allergic
condition, particularly an inflammatory or obstructive
ai rways di sease, which conprises admnistering to a
subject, particularly a human subject, in need thereof

[0036]a1f RN G R fer R cuded dhel PmbFc8Hio] 1@ B}o?ﬁne'dﬁ)ltafi@ tHeQuMur radical
a pharmaceutically acceptable salt n anot her

t '
1S fom"("&%§J A su'ifj%'lfra realéiﬂz;é?ﬁlta %@ccﬂﬁn&\éh (3{9 feg?tm\%ggg%lé&ﬂ:g%kgggﬂa{a}%ﬁo form 3,3'-
t bl e h f act f
disul g R Ao o a s S e T Conart 1 on ?esSonsi ve

to activation of the adenosine A A receptor,

ticularly an |nﬁ?%nnatory or obstr ive airwa
ease. The ag of the invention nay
HO n1n|§Pered ) any @Hropﬁra%earouﬁﬁ) . g.,Soffal | y§

for exanple, in the formof a tablet or capsule
rally, e, intrav
S o, o Tl a i the tr %ﬂ%@%fans?ﬁyldmmpane 1.2-diol

|nflannatory or obstructive airways di sease;

[0037} Refemmacheck §o thegncthada i) methpeh prdierably aaglydas tthostep of separating the
allergic rhinitis; topically to the skin, for exanple,

polymirizablrempnasadrifem tof graf pplyol, deowatii thesart oy “streingl”| yPreferably, the
for exanple, in the treatnment of inflanmatory bowel

step ofi spasdng lin farthetr tidfaredasp ot stephef mppleinti onvaanso to separate the
provides a pharmaceutical conposition conprising a

polym6@AMRUAS oREr iR ofalft) poliybl. f re@vdver, Nherstép of Repdr@M® may be
of a pharmaceutically acceptable sal t, optionally

accombﬁ%ﬁ%?ran#ﬁlﬁbﬁt RARS B ih G Jry accept abl e diluent or
carrief therefor. The COlTpOS|t| on may contain a

[0038]3196569&18%%%%' cl@gﬁ{y %y %éJﬁltﬂe S, ﬁgmﬁgéthnﬁgn{lﬁlgmglﬁg from a start of

ronc i'l'at. i stam ne or anti=tussive rug
as reln re d ch. .caonposi tion

a reacifg ?%a ﬁgst Reich 8ﬁ®8 st %OAXO‘?’%% f g e %ﬁsfm%? B giied again
techn| own i c art. Thys oral a

to form 3o t‘ﬁhr? Fll?o%aﬁ aa\g e‘é(aéent Q¢ IEHe aqu?%ﬂgﬂe may also
for topical adn1n|strat|on take the formof N

be defined asrg tot@,tmq@ﬁ@%nal@@ﬂc@m@mq—sg% tgapkeghe geaifti p@@)fo)]/ is being utilized. In
systenms, e.g., patches. Conpositions for inhalation

the prevayt ipompioisié theemebod ingtudes Herstept dcpaiting tho pelyhetizaie monomer
or dry powder fornulations. Wien the conposition

from thoppft el ,aheramhisosdl is poafereblatinaudediin theregtleniadd. ySpecifically, use of
contains, for exanple, a hydro-fluoro-al kane (HFA)

the chRmOplsfeanbentSofahe PfestiitAdvihdio® imitinAded 7a Ot ipRinditihdIb@] Bereby also
these, and nay contain one or nore co-solvents known

nnmnﬁﬁsggﬁﬂgﬁhe such as ethanol (up to 20% by wei ght),
nd/ or one or nore surfactants such as oleic acid or

[0039]5’1915%&%&9 %&éfg@% r&ﬁ gﬁecﬂgdi ()rgﬂlh?{%]rﬁ%lg ijd? 'fdg}glsea%% fie method
f ormul at i.o0

of the e&rgsr%{ lélVel%thOél & r% Hta%dl%?c? fag?vr‘?ul 'ghe( m Hrgv a%eé aglcle (14) 1nc1udes a
| e.di 10 m
reactl%g%%éﬁ bt BRcsa e c0Eneneat s et pQfke 4G pheanpigenton. 1tis

of the desired particle size distribution and a

also cg@ﬁaﬁg]@ﬁé thpfgthe H@ﬂ)ﬂgeth@lep%rgflédﬂ)a@lgy ﬁgqlucbf@@ggqctlon product of the
performance deterioration due to noisture, e.g.,
magnesi um st earate. When the conposition conprises a
nebul i sed fornmulation, it preferably contains, for
exanpl e, the conmpound of fothula (1) either dlssolved
or suspended, in a vehicle containing water, a
cosol vent, such as ethanol or propyl ene egcoI and a
stabilizer, which may be a surfactant. The invention
i ncludes (A) a compounds of formula (I) in inhal able
form e.g., |n an aer osol or other aton1sab|e
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desired and the node of adm nistration. In general,
sui tabl e daily dosages for adm nistration by
w0 ndvaloatsson are of the order of 0.005-10 ng, whdT/8P1007/059691
oral admi nistration suitable daily doses are of the
order of 0.05-100 ng. The invention is illustrated by
the foll owi ng Exanpl es. EXAMPLES A conpounds of
formula X are shown in the follow ng table. Mthods of

o R e B VSR, BTN i oo

: polfgggRg@@g@t@%%ﬁa@fgggfﬁ%Anm GO lgygafomml P40

nerally relates to a graft polyol, a nmethod
and PLP&CPA n@P%l 30e befh gpmmssrighhy avagabic drogbBOSK e@%‘?fé“%ﬂ @ﬁ Wyandotte, ML
formed fromthe graft polyol. Mre specifically, the
Howewnthddcbmcmu@@ﬁibmombdmﬂgﬂdﬂmh@ﬁn1b¢an9m@ybag@ﬁiaiﬁanﬂdHMnd
i ncludes | ess than five carbon atons, at |east one
polyolnon-netal atom and at | east one hydrophilic noiety.
DESCRI PTI ON OF THE RELATED ART [ 0002] Conventi ona
[0040)0 et isu@bysd Somp@Richodsy aichfderaiy i@ cydmatcdimdbin ipahe/at sncluding, but
and pol yurethane articles (10) forned fromthe graft

not iRty OloS isoRfatR] lpokN@Whnkafds | BRrdL tof Téb@%rzﬁﬁ{e'syan(f B®lyisocyanates,
met hods 1 ncl ude pol’ymeri zi ng nononers form

1socyaﬁf?llayeg‘f8f Roc aHatE!‘ﬁldﬁ%)%ﬁ%?&a?efs egidcc%ﬁ‘rb!nﬁ'hogsoﬁlgr%hf 18 889 lBodiment

ran gent ee radical Tnitiator

of the 6) er% }e{\éen%a)l 150%6 %];t{ehgmﬁ%r% tl %deg?rrl Elh nct%n?l socyanate In this
The chaln r t contr Is nol ec

embo‘fk)fé‘F‘éhP R R D3 ymBIEE W SIFaL A r%é and most
an overall rate of conver3|on of the polynerizabl e

preferghlnrarStort  {tHetqs Yademtood tind nipayeberadnieasr qrmray et e ntermediate
deconposes and forns free radical s whi ch, through

valuespirgpagtet §.ohefisasiyhiatatempinenpolay meglideati sacyshaterelected from the
nmononers. [0003] Common chain transfer agents such as

group adfC etvalasic ainccynhated, dliptiatc asdopamtear endroinbddations thereof. In one
utilized in the formation of the graft polyols and the

embodi@bptykiRt Rananae tdoaipesert ifdludedl GoligdhstitniwydiatcUs el thé isocyanate
| arge quantities to be effective and nust be recycled

compdnknt hl%Mld@J %ntz@ ﬁﬁﬁlce cepmheakley isuspdatc QvengaEMotaPlalso include a

recycling al cohols is vacuum stri’ppi ng which increases

modlfi%dt+1ﬂﬁvﬂgtﬁdﬁgh£tﬁ 0L/ AhdiRe; egerp}odﬁg ¥l ’1s (olbta ed t&l&%gh chemical

as conpared to a ti ne needed

reactio%ls 0? a]tllﬁlaw %usoc%n%?esgaﬁlld 0 afq\%ﬁltlc pof)llsoclﬁ/ n%lﬁ%caﬁgé)mnsl }ncﬁllae but are

requ re‘rec ane ar

not hn&mﬂl tﬂ1a érga %Jggg @hgﬁhap%tfhﬁﬁ %}Sﬁ%ﬂ&%ls,{qoﬁ!%tg?lh}q%qgl %Qcysaguratees turethane
hydrocarbons facilitate formation of rough and uneven
groupsg Grm%égm(ﬂfzﬁnwtam%@n% thereef- t Bheeispnypaats ﬁ@mé@mata@f plgpyinclude,
~of surfaces élZ) of the polyurethane articles (10),
but is get lghigechtoi moRifigd deisocyanated nplewddndividallyor ineactinp oroducts with
hydr ocar bons i nclude | ong carbon chai ns causing the
polyoxtyhlkylenbglgeads adiothyknt oglgeoly dipogiytdnie c glyWis.| eolanxyestaddne glycols,
mechani sm of splitting/degradation is not understood
polyoByrdpitaae skilydo&d i potydeymbpylendpoiysxdibyle®yedglybals,  polyesterols,
hydr ophobi ¢ t hi ol hydrocarbons, incorporated into the
polycapfRhdtoR9) d@lcomb M shstthgeqtr af t pol yol to be
i nconpatible with any water present thereby creating
instability which facilitates the
splitting/ degradation of the surfaces (12).
Conversely, the al cohols, although hydrophilic, are
prohi bitively expensive mntﬁbut recycling and, in
conmparison to thiol hydrocarbons, are |ess preferable
for use in comercial processes as their use increases
production costs and cycle tines. Additionally, use of
t hi ol hydrocarbons nmay increase odor of graft polyols
and polyurethane artlcles (10) nade fron1the graft

o A AN NN



nmononers to forma polyner dispersion in water (i.e.,

a |latex). However, neither the hydrophilic nor the
whyasopisebi c chain transfer agents are utili zeBCT/BP2007/059691

formation of a graft polyol. In fact, the nmethod of

the '800 patent is specifically directed towards

aqueous di spersions and not pol yetherol dispersions.

As graft polyols are not forned in aqueous

[0041}jAﬁ&ﬁ£t$deRn She GddeydBicn@nhchihBay §RQudRaheBfontaic N@cyanate. I the
sui tabl e for appylcatlon to formng graft polyols, to

1socyaHQ[}e ¥H{1§6&%{]ﬁlcﬁfd& %u%m(iﬁp S é)%lgt% O &y glmc'rlelb rqs ﬁ{ate m%)f correspond

or to reducin PPt Ing an adat 1 on
to the o f E}%@?N&hgz)wlgefr@tg 2{6 (}Ilura %ﬁtg ?)lp%ean%rrg l%vsq éhllg)aro[ng) 91 lld Z is an
dlscloses od .t hat hai n transfer i
ineechiRbF TRl Baor S rreﬁ-‘r BeAHOIE o Aebhdtpoyanate
of the 'O patent, |ike the nmet hod of the '800
comp%lﬁtfelﬁfludftrtthr pROBILS I1OGHAIE I IBOYREHIR COIPRRRSRMay fishde, but is not
3-nercapto-1,2- propanedi ol or 2-nercaptoethanol),
limiteyrtd, ahmytgtr@mcﬁbﬁkyjlybhgi tiispeyanstt e (T EENL 1,i4fdiisocyanatobenzene, 1,3-
pol yneri zati on of nonomers. Also |ike the '800 patent,
diisocymmatohexyltine 1k3+diisopyrmbioep-rplend, hed-Aiyacpgmaiol-exytdnaj B4-diisocyanato-
transfer agent of the '01 1 patent is utilized in
1-chlobdenmnt,0n 204-didodfdnafpol MiddosbenRateher? stdhisocohaitdr 1 nitastshhe, m-
agents of the 'O | patent are utilized for

phenyRAE Y BJokgaicO Ny BhedPRIR MR iSody i@t 0N -hRRAARLE OlliSsob ParBR, 2.6-tolucne
used in acrylate pressure sensitive adhesive

diisocPHn réuatl QAs A 8460 260bE rr@hnfb@%@teahs@n tha@ént%ﬁfsbayanate |-

applicable to ornrng gra ft po yuret ane

metho%xégu he%ylgn 0%1*1%0%}/]{{1% r4o r('{‘ Elleq (e}ralggt%];ﬁe E? n%te 9r4' &%yenalgmethane

ron o faces (

poI r th rtlcle ( ) o 06], di
dusocr%réte ‘t{ OO e sy G Lyt %H—‘@%rdlﬂwr?tﬂﬁwg Jarsacyanate
used jn polynerlzatlon of, nononers, yet funct
3,3- dlrrﬁthérlddrlrep anGy-EORY IS H1IERCYARYGSy SUGHY éﬁf‘é 4”af§1phenylmethane
 first described above. U.S. Pat. No. 3,960,824 to
triisocyingles palyswstiodens nolyphanplene Helyisacypnaze eind ?a,éﬁ'rtetuyn@ftmsocyanate,
sul fur conmpounds, (e.g., nercaptans) that function as
tetraispayeratesadsuchl ab nidtd'-dinoatlsy -2t 596 tiphenythethand rtamsif@yanate, toluene
agents in polynerization of nmononers. The sul fur
diisocgmateo und'sdipent ne:thah2 4 diedceiate, ag Mi-tighasy Ih&t@ardfer @Bisocyanate, 4,4'-
radical initiators, radicalize oxygen in the air to

dipherythéth@i{ce dRQIcysmtd, Z}ﬁ)‘l}l'rf?&h}qénet R81LyPRARIERE SpolPikdcydRatd) Oéorrespondlng
serve to control the nolecul ar "'wei ght and si ze of

isomeROMMIRIS A0, orngorﬁlﬁﬁé’tﬁ)n?Sthé}g@' nAftérﬁﬁﬁferr 1 %hlsatlc Aost)cyanate

such, this neth as di scl osed, does not "address

may 1%(%&1%3 é,t(t)l:gsg?}//alﬂlrg{ee g%@czlac}r/t? Jing{l\éi%ldggm%h?llq ttr ﬁghﬁrﬁoﬁi?ﬁane a reaction
produ 3&9@39@%&%}) B e Br b bt BT ot BByt

# 007] Accordingly, re remains an opportunity t
[0042 ¢ Bhgrisgeyjinaict cqmpropsht W‘Y Hla&e AR T PeE espiend atnFin“’élYV\H?‘FOé”Y The
utilizing a chain transfer agent that does not require
isocyagatp epmPURENtmg eksarcaghwith tha @ely oplyabin apliemsugl, gpdetermined by one
remai ns an opportunity to forma pol yurethane article
fromthe graft polyolthat has a surface that does not
have a tendency to split or degrade. Further, there
remai ns an opportunity to utilize a | ow nol ecul ar
wei ght chain transfer agent that does not inpart a
mal odorous snell to a graftHfonoI and has the
potential to react into a pdiyurethane network of a
pol yuret hane article, thus potentially reducing
em ssions fromthe pol yurethane article. SUMVARY OF
THE | NVENTI ON AND ADVANTAGES [ 0008] The present
i nvention provides a graft polyol and a nethod of
fornrng the graft ponoI The met hod i ncl udes the

.



the graft polyol formed fromthe nethod of the present
i nvention. [0009] The chain transfer agent used in

wo ooosmsisen of the graft pol yol reduces a tendePCyER{002059691
surface of the polyurethane article to split and
degrade. As the chain transfer agent has from3 to 9
carbon atons and at | east one hydrophilic noiety, the
chain transfer agent is not hydrophobic and does not

skllle(pﬁl%ﬁ@ att N@rFUEHRC B Qlocl BardP/lHE 8&shROEn R tHof [ract@ at an isocyanate
split. The chain transfer agent also includes at |east

index ﬁrgl% Jolth 94 5 TR 5, r@b}/efé/i@ﬂ)lg I?roﬁi1 ol h%dg?& \Agretfe{]mg%rgﬁl sﬁggt%%z

effectlve contr e nD ecu

[0043¢mh aff EOl,nga d/ot 1%cyann%?c‘ﬁ)f rpg)f%r}tt E]r?atyraasrg)s geluclieaabneahdfc}htlvg Sﬁlgcf‘ted from
si,ve to djspose
the grpvﬁﬁgf%}ﬁl%gﬁmde&p 2B PR LERRS. P CF%%?‘fdé%Veéf plagfieizers, chain

f or to recycle. chain
graft polyol with a mnimzed cycle tinme. BRI EF
terminpOSERIBCRITF ABHES. SEYETRN PIANENSS OfenrHEetpdantp Nagi-oxidants, water
[0010] O her advantages of the present invention wll
scaverjgersy 8meid ylicapphyesivdtravdolctalssht hebdizers, fblbas teigotbatie agents, silicones,
understood by reference to the follow ng detail ed
aminegl esawitiph i oetalah estalggn sbldeinedagentsc emftecintso mwrass dink¢rhieinert diluents,
acconpanyi ng drawi ngs wherein: [0011] Figure 1 is a
chain E@pndeey, SIR@6 tretdRlaMis EMdodonsbifdtions thdkdof P dlhy WkeitiRamney be included in
article having a surface exhibiting roughness and

any arb$1RY &INRRSd BB URAl iRfthdwdr ophobi ¢ thi ol
hydrocarbons as chain transfer agents |n formation of

[0044]gfnaJnte oﬂﬁJoPﬁ’ille?lt Yz ?rahgaoi)%'i fﬁcﬂaﬁs Bﬁé QlicsH ad@ﬁlvé( %%ta%ﬁ]@addltlves

article;, [0012 Is a top perspectlve vi ew of

one ﬂam Fei)ac%{lan%rand %l X#r ddltl%nehﬂhtlsl néﬁ({({q entnﬁle s%thcj)rrlé Q&cﬁ ve is available

and deg I on due to use

from ‘E%S Qé’ﬁﬁ’éf?wﬁat {strﬁ’*ﬂ?r e ar ”%aaﬁ‘%a il réﬁﬁs?*%ﬁmopﬂév the two

prior art polyurethane article; and 0013 Figure 3 is
amine &a{a}yﬁtSﬁéﬁf g‘@élg%llie\fg)ny Aérv\yr@flucé%a%%mﬁ%lmlngfofaﬁl entown, PA, and GE
pol yurethane article of the present ipvention formed
Silicorfas grf) WHeong €8, tunges! teltrade names of EYEREOT PPENG iNjax @nd, respectively.
having a surface free of roughness, unevenness,
Furthes.pihk tftanegretandhant eg cadaeiconly DREilAE BOnDANCRIAPE (C]Nipf)]ﬁti@n of Baton
PREFERRED EMBODI MENT [ 0014] The present invention
Rougepm oV, ivhadsr ehegtialet naped yOABANS estittefunther, ahe tiaraddiige tih@ommercially
graft polyol. The graft polyol may be any graft polyol
availa¥lB ¥ AR BrBGu fndeOKENBMSs, TRE! JHI8 1Ay S P, d5dGARE 8o name of T-
Preferably, the graft polyol includes a solids content
of less than or equal to 70, nore preferably from 30
to 65, and nost preferably from40 to 60, percent.

[0045]f f%r Elﬁ(%qflﬁ ra&ll‘%{%d%ﬂé&t kﬁ{eh %%ﬁaéélg&olr%ﬁhgs OIHQ tsﬂfr%}{? bagdltlg n?lge amine

I'nvention

additivgV 8{1? ﬁ?ﬂ“% re{ﬂr Ba_{\g':or%}af { t{o : g?[_ngliu W %l%{e?l tl}/emlhcone additive is
der the trade nane of Pl uracol R [0015] The. nethad
avallale)lf: frogy ﬁp]ﬁ@chtnﬁét @ga‘f fhvt%ﬂwpqgﬁ%sla S PEROT Rt %ftPéﬁlgppny, NJ under the
providing a polyneri zabl e mononer. The pol ynerizabl e
trade promo pebilivay Tisgostaby RRBWA. | Addihenadlyt thenehe anhieq catalyst is DABCO”
pol yneri zed, contributes to the solids content of the
graft polyol. The polynerizabl e nononer nmay be
provided in any anmount but is preferably provided in
an amount from25 to 70 and nore preferably from30 to
65, parts by weight per 100 parts by wei ght of the
graft polyol, to relate to the solids content
descri bed above. In one enbdli ment, the pol ynerizable
nmononer i s selected fromthe group of styrenes, esters
of acrylic and nethacrylic acids, ethylenically
unsaturated nitriles and am des, and conbi nati ons
thereof. In another enbodi nent, the pol ynerizable
nononer |ncludes styrenes ethylenlcally unsaturated

- " Y o,



and conbi nati ons thereof. For descriptive purposes

only, chem cal structures of styrene and ara-nethyl
waeosesmsar e each illustrated bel ow Styrene paper/ER10yH59691

Styrene Exanpl es of the ethylenically unsaturated

nitriles and am des include, but are not limted to,

acrylonitrile, nmethacrylonitrile, acrylam de, and

conbi nati ons thereof. For descriptive purposes only,

33LVC%%&althesﬁa[rH&¥éﬂ£r§§nt qf c&ﬁﬁ%tc@ﬂl tdvalile from Albemarle Corporation of
nethacrylonltrl e, and acryl antde are al so each

Baton olugtf tLAaEleﬁgiﬁ‘[\'S% @%& ‘fﬁ%e)& gb' ?gl&)%{?{r}%fi% ? dgtwsetlgT 10

nsf er nt .

0046 £ bty Bufof Rl ARG LRA0ET Aol Bedl W egble foam. e
t ransf er nt funct pons as a.reagtion .nod tor

polyurpihiaslite Dy Berised i BR ARty Pgwét%tiesatagtﬁ ing rPat a%tégmted to,
from3 to 9 carbon atons, at |east one thiol no

in building ad useraet EnBIPAYSr Eplﬁuall%Oc;cOﬁtﬁﬂml%ﬁe% tétaét}teetwlwathm%@ﬂcle (14)
group of a hydroxyl noiety, an amne noiety, and a

may be arigsikiphmnoi ety. The chain transfer agent contributes
to formation of the graft polyol in a mnimzed cycle

[0047} Tiepolydniethhnanerticlel(@4)dd s hasbe sirface gt®assefirstattaidiicedelbove. In one
If the graft polyol is used to forma pol yurethane

embodithtC kiR {ulthte (B4)SSf e Spiyub@bhncnargeleali gy isdastablighy@ineWn, split or
the chain transfer agent reduces a tendency of a

degrad®lll @GR WnlR) Figlirct H1e Thel MHL&L DiN§s BENdved  kektht bb&nSiRE itbugh and
and/ or degrade. The chain transfer agent may be

[ [
ey B AR A OB L PPl PR LB 1 B0 prosen
mymnfronto 6 to 1.55, parts by weight per 100 parts by
|ght of the polynerizable nononer. Wthout intending
to be bound by any parttﬁgggkgh_zory, it is believed
that because the chain gent has at |east one
drophi i ¢ noi et the chain transfer agent i s not
[0048 8 eyl SRaftt t%lbéo tlhelsgﬁogfl@ 66q()§;(é}pg|tg thgmaethod of the present
conpatible with pol yurethane articles (14) nmade with
inventiging hA wgmeeratisg gfast pqlyolj Sompemtipe Grafy 8alyphatis plse dergaed but is not
the chain transfer agent includes at |east one thio
formedroiiletiyg tht Kbanhlahmsfdrr/epesf drthagesint oanntefnf ect i vel y
control the nol ecul ar wei ght and the size of a pol yner
[0049] ©caEdally, aon fofie tiRoGyafePsizalb] e nUBAeRESChaAgsti & ifomadd yhd includes
it 1s believed that the chain transfer agent

approsGBielyl DY @8mb @ ffAUVBAILAB aRd apfiExigladdly 5P@L@ls dfMStdrene, serving as
mnimzed cycle tine as a m ni mum anpbunt of vacuum

two Pﬁgﬁﬂeﬂﬁbmym?g 018I Ap:pﬁogzglrllagglz n%%gﬁlrs 'o?gq\/lbﬂaaﬁf) Q% Flopanediol, as a

detail belo i ment, the chain
Chaint 'ft%ﬂéffe rA gg néo#b?ne%e llnect %gshfag& Gedl x%llltp a% set forth in Table 1.
acl ds nerca
”a oner tan cas bo qu Iflde ac
Addltlgtﬁt ot RSPt R P B S sl e P g of
| es of SUItab e nercaptocarboxylic acids_ include
Carriep, B?lyalr Adgrresimpeyrt ﬁ@msz"fr?eltfé%\&a%t‘lolﬁt“&tﬂfGoa@tnﬁd ahd Sdded 10 a
3- mer capt opr opi oni ¢ aci d, nercaptosuccinic acid, and
secondeipianarosemeirs #lay exsforttrior Tabdes br Fpthoyen iReastos €hargal i, fopmed and
chem cal structure of a nercaptocarboxylic acid is
includgd dppsexianely @egroms oFeMacermerfRolyopuappos@satoly 46Redditional grams of
present invention, the nercaptocarboxylic acid is not
limted to the chem cal structure bel ow
Mer capt ocarboxylic acid In this chem cal structure, R
may i nclude from2 to 8 carbon atonms. [0019] Exanpl es
of a suitabl e hydroxyl mercaptan include, but are not
l[imted to, 3-nercapto- 1,2-propanediol,
3,4-dinethyl-7-nercapto-3,4-heptanedioI, 6- ner capt o- 2
, 5 -dinethyl- 1, 2-hexanedi ol ,
6- mer capt o- | , 2- hexanedi ol , 4- nercapto-l-butanol,
6 ner capt o- I-hexanol 4 nercapto 2-butanedio|,

. ~ . ~



For descriptive purposes only, a chem cal structure of

3-nercapto-1, 2-propanediol is illustrated bel ow
w@2008088pt 0- | , 2- propanedi ol [0020] For descriptT/ER2007/059691

pur poses only, a chem cal structure of an

am nonercaptan is illustrated bel ow. However, for

pur poses of the present invention, the am nonercaptan

isnot limted to the chem cal structure below. SH R

the Cail #ﬁg&d‘p Oe[ﬁﬁrafo L ahtdl) 15DigfanthGNd SRl Pelyoy %Hé@to ¥cBBYr, heated to
i ncl fron1 hree t0o nine carbon ators. [0021]

125°CEX1?c{T%Hr§e% a?f ?tlélotf%’eb %]P rfea?gg lltte§ %Et ff)gﬁ% Il"nlgil lfde%ﬂ%%%m?atl%n of the

oace I sopén
. 0a et IS oRy f oacet at g, yl .
Reactop .C%@ ey @Onﬂetfh iy a&dn@c ST Cﬁt%gecamfﬁa@ fifg “Reactor
thereof For descriptive purposes only, a

Chargghianthe sdastor. hspige do 6£5°%, ond Bioxsd lfatedef 308 REMye beginderming the
bel ow. However, for purposes of the present invention,

Graft Pblgok &r boftarl (mel Hdudethe sataatf stirmng Bdinteatcdeo clOORRMI to still further
structure below Carboxyl Sulfide In this chem ca

continfié For@libg €he BrarPolydClludaf@ny Bhgadmidc4omaiigitys, 1Ay irt@ of stirring is
from1l to 7 carbon atons. [0022] An exanple of a

1ncrea§‘dI th 30 Rrawkd fifieh afhthPMBY LR B61ybNE] UIRS theRtiaftiBIYIY is formed,
limted to, thlodlglycollc anhy ride. For descriptive

) S I
the G%ﬁhyﬁt%leq??‘?  SPPRER T} Bt R Kpofhed kil Bokcine of the
ent vent i ulflde aci d anhydri de
Acrykfmtrﬁ o%nd ?r'sttyreé“etfrgnttﬁ% Gcr’:%h 1&@1 IS‘st ructure bel ow.
i de. Acid Anhydride In this em cal truc
IOOSO%?/ et G mPRGh oHer Tt B Beorhicc B g [tf%z%i tiator Charge,”
.Referring back to the met hod, _the method furt her
the "Rieprdorifdesse hand thep Mcrqsmes\Stesarg ase wlizes dp thsoteyis|amoprts and in the
carrier polyol may be any known in the art and
same weehereadl iy used tefoswmttbd Grafp Motyie 1 gsat dprtlofibgys| yideweer, to form the
pol yol s, pol yester polyols, polycarbonate polyols, and
Comparotitd Gedfti Rimigol tlh éreeoMerchh®- c2qprdpancdia|ay dhe Qhiced Erambfey Agent in the
serves as a "solvent" for the pol ynerizabl e nmononer
“Monéth&SOhatEdTdudel @o [FOiny PRIyioZ b iserapRi@iMBfithsuDd dédaadthioh s set forth in
pol yneri zabl e nononer can react and pol ynmerize. The

Table ¢ 2MdURTonRAB), MR C ShSRatRLeS 8 @B g)él P MESvARTuA sEPpEd B 30Minutes to
the free radical initiator. Preferably, the carrier

0 [ 7
separsfP LRl FrBORY LR pind 192%31%9% A S he SR RAR e Giraf
t of Q Parti ne larly
polyolfGi b TP 3 PopStsalyfy &'t Bl h‘er‘t“Fy A 1 anl e
from BASF Cbrporatlon of V%ﬁgggtte , under the
trade nane of PIuracoI(rﬁA‘ 4] The met hod al so
i ncl udes_the st ep of pr ovidij ng a free radical
initiatlor including free radi daraft TheComparatizgi ta
initiatjor may bel any known |i nPelyel lar f Graft Rodyol 1
enbodiwehkmonhe free radical initiatpr is selected
fromthe Gharge of peroxides, peroxy esters, triokides,
tetroxil|des, azo conpewids, |pol ¥pheny| hydr ssoar bons,
hydr azijnes, al KOXyYapj15@&ile Nl Trayes, prirites,

di sul fi[des, pol YSU {1cHS5t0- Of JagoRet al I'i Cs, and
combi nati ons thereof ;[ 0025] In another embodi nment,

the free radical Hﬂﬁﬁ*@aﬁf i ncl udes the per oxi de| The
peroxi dF ey AcHode—t e gci"lci'a'b forpdta 12 p— he
per oxi de—ray—atternatively—i-nettde—the—gereral
formula: Ri X1 CR2 X2 wherein each of R and R

conprises one of an al kyl group, an oxygen-al kyl group
and an oxygen-oxygen-al kyl # oup, Xi conprises one of
an ester group, an oxygen, and an al kyl group, and X
conprises a nmethyl group so long as Xi is an ester
group. More preferably, the peroxide



i ncl udes nonoper oxycar bonat es, peroxyketal s, and
conbi nations thereof. [0026] In yet another

wepdedssent, the free radical initiator has di POi/ER2007/059691
functionality, i.e., the free radical initiator is an
"azo" free radical initiator. In this enbodi nent, the
free radical initiator preferably includes
2,2' -azobi s(2-nethyl butanenitrile) that is
comnmer ¢ al Ty avaj hall-Endiigim AKZO0 NODEl under thne|trade
nanme of_FE\ZE e free radical Tnytrator 7S
preferabl&hgggiided in an anount fron10.1 to 3 and
nor e I etetrabry O u o 1 b i per
100pafts by me{ghCmX$r XO]',tyo!y.ré}g i A Q?&ﬂ Tror
descriptive purpo?@?ISWW?l a cheni str%%?ure Df
2,2' - azjohi s(2- et hyIniiernen t ri | e) is shown bel oW
2,2'-aonR§$EHhethylbutanemitriIe) [0027] The nef hod
may furlt heha¥gecl ude the step of provjding a macrpner
pol yol [that is dj€iecebdlyélriom #he carri er4jol yol | The
macr omer pol yol mapdemnésny KknowsR i n fhe awk and
preferably is se| ectPetyoi rom the group of polyether
pol yol s, polyesters.e@byQbs,| poliygar bpnate;ppryol s, and
conbi nattons thereof. Particutarty suitabt e macroner
polyols, like the carrier polyols, are also

[0051]\C/§tgp‘§r t%{l(g l’Alc 0 \{t‘? lé %Ql glﬁler crglg/aé%:ﬂa%% R ?ﬁl%t %I%Q AR ch Corporatlon of

cromer ponoI differs fromthe carrier ponoI in
St[”?ﬁgvithe macr orrer pol yol typically has a higher number
average molecul ar weji ght than the carrjer poly | f
0052k ¥ sreptoty> rrenaedis! i remeteapalbt aysilaklp diomy Stams’ ‘ﬁfﬁjé‘FB fryporation
ol yol, the macromer polyol is preferably provided in
of St. bepiaABUnndgrtbniralememeef 1dhigghveerel pref erably from 4 to
8, parts by weight per 100 parts by weight of the
[0053bleodmahzthbﬂ & quomonreelly pGO28E fibheSigetahddrichag/orpbiakibn of St. Louis,
further include the step of providing a seed polyol
MO. that is different fromthe carrier polyol and the
macroner polyol. The seed polyol is preferably a graft

[0054 POArYiet PEIRaLt cbﬁnﬂfcﬁzfl?rzﬁ/ﬁﬂa‘tﬂé a0t BASHI@frporRd iy & wgzﬁndohe ML is a

present invention f a graft polyol, the seed polyol

glycerlﬂé}ﬁm{ﬁ@‘%ﬁ p@ﬂ%leﬁ@ lo'x &Hﬁ%@é’]&xuflég £(ﬁ1fu€tr a"ﬁlalh)és ath?@m%ﬂ%mber of 56 and

pol yol has sol i ds’ cont ent ron1 to 55 and nore

a numggred(/gtraggh%lecﬁ va?ﬁgh o%agfg.lt 288 Par ticularly

t abfe see e carrler ponoI and the

oney. yol, are also 1y av a r Qm
10055 |fAge @Lﬁgri\?%ﬁ & Wlé‘??ﬂﬂ?]fye aVﬂﬁ%b?% it R g < "armhem,
name of Pluracol R If the nethod includes the step of
Netheplands aidegthi ¢rade sampof AMIBN-ghandsedddgs @l 3Fetohig2-methylbutanenitrile).
preferably provided in an anpbunt from5 to 90, and

[0056™IaroBice PEIyab kyme el hvhlatAd froMaB A SF DY rpteitditof Feyandf:, M, is
parts by weight of the polynerizable nononmer. It is to

deI‘lVCQ SRR ﬁ)%l%l-‘?ﬁtlﬁt@@ propylen@ r@(l@eméﬁg/'léﬁ@ NIxidd&REREMARD h&éna hydroxyl
when and if the carriér polyol and the macromer pol yol

r I omer
numb 358 BEREL B Bber ) Bl o RO PO BBE The

nethod stlll further includes the step of conblnlng
t he pol yneri zabl e nononer, the chain transfer agent,
the carrier polyol, and the free radical initiator
including the free radicals. Wthout intending to be
limted by any particular theory, it is believed that
the free radical initiator deconposes to form at |east
one free radical, as generically shown below R - R’
R" + R' [0030] The pol ymer3¥abl e nonomer, the chain
transfer agent, the carrier polyol, and the free
radical initiator nmay be conbi ned in any order, at any
tenperature, and at any pressure. |In one enbodi nment,
the step of conmbining is further defined as conbining
the carrier polyol and the free radical initiator

Nnar+ o

O N 1
T D U
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[0031] Preferably, the step of conbining the
pol yneri zabl e nononer, the chain transfer agent, the

w@ a00siogrsspol yol , and the free radical initiatoPCT/EP2007/059691
further defined as conbining at a tenperature from 80C
to 1550C, nore preferably from 1150C to 1450C, and
nost preferably from 1200C t 01300C. Al so, the step of
combining is preferably further defined as conbining

[0057]a$eeﬁrp%§f%l" le8m@ferdififSaviallaic ?ern§ASF epfhotRidh oPMBfRIGR! ML, is a 43.5
at at nDspherlc préssure. The pol yneri zabl e nononer,

o L

wt % %(?gle ! a }gta;r{n%:lﬁ%pt%lfsg?lglrﬁr@arnéiﬁeolo(ﬁk})lg{flg ap\%cxgl yo?/%{%d Qe%tlpmse at

anmount of tinme. [0032] As first introduced above, |f

"the nethod includes the step of provi di ng the seed

oly and/ or the macroner yol, the nethod may

[0058]ph813fu@’émﬁtﬁél élteeﬁéaﬂo?(’l&‘é}nb?‘ﬁf g Coraraeng %ﬁy%qucarid?réruﬂhzed to
the macroner pol yol, the polynerizabl e nononer, the

form pplgimsthenaresfiees. ag‘émi,ficwﬂne oeafv iPetyopol yolutilized to Herrh r Agicles 1.
radical initiator. If so, the seed polyol and/or the

CompaatvooGeit Rodfoy dlis usctiéo fooinyGrenpazabke rtidndmer, t he chain
transfer agent, the carrier polyol, and the free

[0059Y Belfal AitRRid i,2U0N5 diys bethe @bt PeBol N ar o nikErwitias2. 8¥ams of a
tenperature, at any pressure, and over any anount of

Polyethwm [79Q3ahs dNthOMRcIHARILKEME scries ITaAGOEs, SNASHKt fdrkh in Table
formed and i ncl udes rst amount of the nacroner

2 beloRfo ﬁg Ggl }l](tl' ]{ﬁ"b ﬁ{ﬁgﬂ)ntl %fo atﬂgtecgt{(f S RLtRE layeollm fed at 1500 RPM

I ne pofyo at a tenperature o
and p(:)l.u25(9 g“%g‘:ﬁ“%t o C?lﬁ)' % If Sinf® [}ﬁeng fe’ 1. I M errceal%t%o Artlafe s visually

25°C

nononer charge™ i's ‘al'so
nerlzable nmononer and the chaln
eVﬂw?&H% 33156§ﬁ&%«‘ﬁbuned in an auxiliary vessel and
added at_ atnospheric pressure, and over a tine
WO“H‘h ef?@s Cogparafisa dytile . t247 oherams eof cthe Canpngrajivre CértaftaPolyol I are
tenperature of 1250C. Additionally, in this '
combipehyeth h819t gramp of thei Ralgatarolch dr7g eramssoff e dxogyznaty, and the series of
i ncl udes a second anmount of the carrier polyol
additiveedsi Alsdsenifoith irh@atile @ebeteardi daé JoniphiativoGrafh Palysed oPayetherol 1,
auxiliary vessel and added at atnospheric pressure and
Isocyayte[ andl dddi®eOfire b8 nitix OIkitelS 00 R PM bedpéuRed ihitd B clih® cure to form the
‘'reactor charge" at a tenperature of 1250C. In this
CompSERRINRRIN 1. AR duBRE @E (BRMalBive Arh8le "INRNAEYisually evaluated for
charge " and the "inrtiator charge" may be formed in
p.and after formation, the "nonomer charge”
Sphn@?@%ﬁ 6 "|n|t|ator charge" are preferably added to the
reactor with the "react orp e." However, the
"reactor charge," the "nDnoner charge, " and the

"i ’\I fl at-or charnan' faa 1V hn arlrlarl t-oget deonmhi N
LI AT \Jllul 3\1 lluy \" AV AWpw | 3 T CUTTOT 1T

inlany order. Finally, in this enbo ’rgﬁt, GAmparative
adgitional amunt of the macroner pol Lol S |A=ﬁtlc}ﬁ'i]nr~pd
i nto the reactttPodydflerably in 4 "rdédoner strBam'’
at | a tenper at Giogpefatiy@50C, at at osph@ric pres¥irde,
angd over a ti@mfidolfltlo 100 ni nutles. [0034] Referring
back to the nmBbletticrodft er t he pollynesl.zabl e nofbser,
the chain transieraqment, the carfrien gpolypl, axd thdg
free Tadi calahiIAREMC @ar € conbi nfed, gtie Nethog Al So
i nctudes the Squmg} reaCting th pqugerl abhgzﬁ

N o1meT ] dIIU FléﬁlelReTﬁdérﬂul bdl s to [JUI y45€l I £ lIIU45

po yIICIILaUIC ronoret—and—formthe 6t att P |yU| ;
Wthout intending to be limted by any particul ar
theory, it is believed that the free radical initiator
deconposes to form at | east24ne radical, as first

i ntroduced above. Specifically, if the free radica
initiator includes diimde functionality, i.e., is an
azo conpound, the diimde functionality is believed to
deconpose to form nol ecul ar nitrogen (N ) and two

radi cal s, as shown bel ow. R-N:N-A R - N N + R# + R#

ru. P T -~ 1 1 o ' 1 N 1




subsequent pol yneri zabl e nonomer to forma pol yner,

t hrough propagati on, as shown bel ow, wherein z nay be
wa@nosiostseger . Radi cal i zed Pol yneri zabl e Pol ymepPCT/EP2007/059691

Pol yneri zabl e Mononer Mononer However, the pol ynmer may

have any nunber average nol ecul ar wei ght, and may have

a nunber average nol ecul ar wei ght of over two mllion

Dal tons, as determined by one skilled in the art

depending on ARNJi&f,appI 1 cation [0P3R] ringog

pr degdii o, t 5 lﬂgtl m lldllbl er cg(-_‘l||179 S :E'i—v—ew_l—o*
| nteract W] L cat—termngted ryter—td cuy
st pppi ng adleanéfﬁukFynerlzable nn%%ﬁers frorlnz1

pol yvisiidl Bvalga@std Sphfting oD Edradatibhe |[nol ewul ar| wei gt and
size of the polymer. Specifically, 1f the chain
transfer agent includes the

|
[0061]?1;%[%&&81 -1k c%nfkie‘i?aéi@?%&l ableAfrShl éjel SE ! ﬁgl@&%ﬁ?% bengyQfdotte, MI,

3- mer capt o- r opane |o

onol yti cal erri t he radjcal
under IR0 aSE o Ve ST iR 7 7 5%@ 258 gyl 5P Ping Kome
sul fur atom _as shown bel ow, to forma sul fur radical
and a pegnippefpnctionality 952 82- 1, 2- propanedi ol Pol ynmer Sul f ur
Radi cal [ 0036] If the chaln transfer agent includes the
[00623Sieensapdditive 12ispewpaaisdilly| avareble Heong lﬂrqldﬁchmatﬂu A4l aj division of
formed, the sulfur radical may deconpose or react with
Degussa @enporadoﬁ of Passippagi Waluntler thotrmdchadic-of Silicon Tegostab® BF2370.
di sul f anedi yl di propane-1, 2-diol, as al so shown bel ow.

[0063]5}‘Hnﬁﬂér Alkadicalis gblrhfﬂéfcm%'ddvﬁﬁéble from Air Products and Chemicals, Inc. of
- Di sul fanedi yl di propane-1|, 2-diol [0037] Referring

Auentt?@ﬁkPA %nﬁ@h@ﬁ&&%metd?%m@®g3ﬂ(/ef erably includes the

st ep of separatlng the nerlzable nmonomer fromthe

nown [ Stri
[0064]%[513 g/ aeg alan comn%ercmlg)f avsaglgglr b nélblersna lg ;etoH%rratlé)e fof Ba‘a;)n Rouge,

ing a vacuun1to separate the
LA, u?ﬁsﬂbﬁgﬁaﬁﬁiﬁ %Oﬁr‘gﬂgﬂr fromthe graft polyol. Hovvever
of separatlnﬁ may. be acconplished by a
[00651s111int ééqhg"‘hét Ko KASEATY FVeikblefrom PAgoBrduets raad r@h?gm??éw Inc. of
to cle tinme, cycle tine is a manufacturing tine
Aﬂ@ﬂﬁﬁ eadentherradegrametofdF L&y reaction to forma first
batch of the graft polyol to a tine when the reaction
[0066clncyberats isapluetk digacyanbie ahd rsmomnsarciakiylavzalbblh fioin BASE Corporation
graft polyol. As is known by those in the art, cycle
of Wyhhdwete Y, valigahbeadtafanited LapragattBrado. ti ne i ndustri al
machi nery used to nake the graft polyol is being

[0067Uthd is88fnatk MnddkEfoPRIRSRBLent MMBREIOR. defihed BE 100RIRGY the ratio of the
includes the step of separating the polynerizable

numbdF3P R angtre({m %(rj(g‘fg@flﬂ thid qg&é?énate tBQﬁE fdthir SF ﬁﬁirb 1 (OH) groups in

preferably I ncl in the tycle tinme. Specif

the théﬁePOCf{/ ltpet}rhg nl&hl]{f)gfea@@g S?ft F%%?rlltl %Ldn;é)pg}hegﬁflﬁgtlﬂéergl lafi Spendlng on
which QS PRBEGBLEYERE: psIlirik Ranenart EPEsEaa) 1 Xfﬂé'don

fromthe nmethod of t resent inv ntlon as fir
[0068} Hhs ddticley | EWGHO tT 1l?jg|59]dq1§g ﬁgg{é(? et %sl det E,Ij[rzg)le through visual

i ncludes a reaction product of an isocyanate conponent
cevaluaging t Renyredly. el Fompektivhedpelss &ndocs nexdithit gnlittipg/dggradation as

al so contenpl ated that the pol yurethane article (14)
deternriegd fthn@ighddsuahevalesoni ofpopifedilic tspbftinghlegdaican direpurposes of the

conmponent, the graft polyol of the present invention,

and an additional polyol, such as a polyetherol.

Non-limting exanples of suitable additional ponoIs

i ncl ude Pluracol (r) TP740 afd Pluracol (r) GP730, both

commercially avail able from BASF Cor porati on of

Wandotte, M. However, it is contenplated that any

pol yol known in the art nay be used as the additiona

pol yol . [0040] The isocyanate conponent may include

any |socyanate knomn in the art |nclud|ng, but not

Y | o . o . - o,




enbodi nent, n is a nunber preferably from2 to 5, nore
preferably from2 to 4, and nost preferably from3 to

W@ 2008031884 t 0 be understood that n may be an i NPEDEP2007/059691
may have internediate values from2 to 5. The
i socyanat e conponent may include an isocyanate
sel ected fromthe group of aromatic isocyanates,
al i phatic isocyanates, and conbinations thereof. In

presen@ MR cRIROHcRIS o bidARInk SPSHARALE iR PRANEAY/ 0} felng'ﬁ*%e"ﬂ"vlslon ofa
al i phatic isocyanate.” |f the |socyanate conmponent

surfacé ngf ulﬂgs C% ng@lla'tl{?ga}%h?cl% spcyaﬂgt e§‘ O?ya&;‘f'ﬁ ot exhibit and
onen al so i nc ude a no | tival ent
SOC

sphttm&éciegra ataOI{ I;]t 1%ugﬁ1gﬁeh 81;1%1 alP 'c? F IRg rall CTaylngrsi 1rp1 ﬁ)gﬁclhgg and automotive
. tes and/or. al hatlc | yi socyanat es.
ﬂmph%& §§F§§Q? afpile Asf @e%iEIWBF“PB ited to, ureas,

iurets, . allophanates, carbodiinides, uretonim nes,

[0069§ Eléf‘c%%wathé% cefirdetibRe IyHpllaTatig spaer. 1 ifisite be gpdprstood that

conbi nations thereof. The isocyanate conponent may
the termpigelogy evhighehastheen jusechistinteindéd todbg o thepwinrg @ff words of description

di i socyanates enployed individually or in reaction
rather pran i tistatibi. N Opabydx yadnyyrheh 8gitipaohis] valiagbddmydfelepresent invention

gl ycol s, dipropyl ene glycols, polyoxyethylene glycols,
arc pofiBly Oxlydht 0 Phk @BEv gt} BRgS, and the invention may be practiced otherwise than as

pol yoxypr opyl enepol yoxet hyl ene gl ycol s, pol yesterols,
specifR@MysApHRIjact ones, and conbi nations thereof.[0041]

Al t'ernatively, the isocyanate conponent may i nclude an

aromati c i socyanate. If the isocyanate conponent

i ncludes an aromatic i socyanate, the aromatic

i socyanate may correspond to the formula R (NCO

wherein R is a polyvalent organic radical which is

aromatic and z is an integer that corresponds to the

val ence of R. Preferably, z is at least two. If the

i socyanat e conponent includes the aromatic isocyanate,

the i socyanate conponent may include, but is not

limted to, the tetranethyl xylyl ene diisocyanate

(TMXDI), 1, 4-diisocyanatobenzene, 1, 3-

di i socyanat o- o- xyl ene, |, 3-diisocyanato-/?-xyl ene,

1, 3-dii socyanat o- m xyl ene, 2, 4-diisocyanato-

1-chl or obenzene, 2, 4-diisocyanato-I|-nitro-benzene,

2, 5-dii socyanato-1-nitrobenzene, nphenyl ene

di i socyanate, /7?-phenyl ene diisocyanate, 2,4-tol uene

di i socyanate, 2,6-toluene diisocyanate, m xtures of

2,4- and 2, 6-toluene diisocyanate, 1,5-naphthal ene

di i socyanate, 1- nethoxy-2, 4-phenyl ene diisocyanate,

4, 4" - di phenyl met hane dii socyanat e,

2,4' -di phenyl net hane diisocyanate, 4,4'-biphenyl ene

di i socyanate, 3,3'-dinethyl-4,4"-diphenyl met hane

di i socyanat e,

3, 3" -di net hyl di phenyl net hane- 4, 4' -di i socyanat e,

triisocyanates such as 4,4',4"-triphenyl nmet hane

triisocyanate polynethyl ene pol yphenyl ene

pol yi socyanate and 2, 4, 6-tol uene triisocyanate,

tetrai socyanates such as

4,4" -di met hyl -2, 2'-5,5" -di phenyl net hane

tetrai socyanate, toluene diisocyanate,

2, 2' - di phenyl net hane dii socyanat e,

2,4' -di phenyl met hane dii socyanate, 4,4'-

di phenyl net hane dii socyanate, pol ynethyl ene

pol yphenyl ene pol yi socyanate, correspondi ng i soneric

m xtures thereof, and conbiHati ons t her eof .

Al ternatively, the aromati c i socyanate may include a

triisocyanate product of m TMXDI and

1,1, 1-trinethylol propane, a reaction product of

tol uene diisocyanate and 1,1, 1-tri net hyol propane, and

conblnatlons thereof [0042] The |socyanate ‘conponent

I ~ 7 e I | - S " —



one flane retardant, and one tin additive. In this
embodi nent, the silicone additive is available from GE
w&dososrses of WIlton, CT under the trade nanespOf/EREATH%9691

L- 620. Additionally, the two am ne catal ysts are

avai lable from A r Products and Chem cals, Inc. of

Al lentown, PA and GE Silicones of Wlton, CT, under

the trade nanmes of DABCO R 33LV, N acRA-1I,

respectively. Further, the §Lamgsretardant is

commercially available from Al bemarl e Corporation of
Wﬂml?%kl ofRuge, LA, under the trade nane of AB195. Stil

urther, the tin additive |s conner0|ally avai |l abl e

' om r 0%1 olf%g’ndrg ggra b y salildner%ﬁ%czpél}prllsmggfrl]eo %t?Peerf
% odlnent the graft. pol i ncl udes one silicone

ddi t iRFeVIdiHga ng mﬁ@ﬁPl“Q@enone fl ame retardant, and
one tin additive. In this enbodinent, the si i cone
Bldi t | evidngaehpindinger sespi COBIMSEB dt AG, a di vi si on
of Degussa Corporation of Parsippany, NJ, under the
t rade hame fofm 8ir¢d tooncRagestagtin BF2370. Additional |y,
the one am ne catal yst is DABCO R33LV. Further, the
fl ame 2)et aratd&mnst dans tloolhmeieyi, add y avai |l abl e from
Al bermarl e Corporation of Baton Rouge, LA, under the
trade anme HflcABbROhy&ophilic fudittyedelectedefrdr thadeivpl dea hydroxyl
is T-10 [0046] The pol yurethane article (14) is

Rlogle aalhncAndib§Xhdd £ch 0N mbferyd fl exible foam the
polyurethane artlcle (14) "may be used in a wide

Rri ety Ofinbid §§%?3ﬁblncludlng, but not limted to,

|n bui’l di ng~an tive supplies. It is also

nte I t t ne arti (14) may be
gprlgl dlgliF%d%%FﬁfgﬁmXP§§ﬁE Fﬁangrgﬁ%ﬁ%le (14)
| so has .a sur ace as first introduced above
e erﬁ?&&%“?fﬁ%tt ¢ tpﬁbfﬁ%%\)zi‘%}% dnnOYerothe HEh ditiFe f‘ﬁ%ﬁﬁ’e t carer
|l e i s.not rough, uneven, split or degraded,
polyola%ndsth%@ﬁe lfaﬁlcal lguw@rﬁomlrﬂ@n&meffae@éacth%ﬁ ang pel i eved to
resi st becom ng rough and uneven and to resi st
Bpl i t tiepryingndic dwdreddzeblo rmenmnar candhthecliied rrdiqabntof pelymerize the
agent of the present invention. EXAMPLES [0048] A
polymgnzdbte patopadr anfeamtthPglaft@blyd]. i s fornmed according to
the nethod of the present invention. A conparative
graft poleytald asGonfpahah tiditn GwadeteiPtHeyohhinkrainSfedgeat is selected from
formed but is not fornmed utilizing the Chain Transfer

the grAPITtm@éaptdRerbbk @fRds] M@Jﬁyﬂrﬁ&caﬂt%%mgﬂ@fehﬁwl@@l:z!trB@xylsulfldes
to formthe Graft Polyol 1, "Mononer Charge" is

sulﬁdé &‘id@ﬁl aﬁ&’es; %ﬁg ﬁ%?e%faafﬂﬁ mefﬁﬁﬁ&ldhe%go'} grans of

Acryl o |tr| apprOX|nate 550 granms of Styrene,
ggg\r”o%gmi qtcwosgsp P k&ﬁrﬂB h! ?%gl @N%rg%ﬁgé ?hau%ﬂglnsfer ar%elat is 3-Inercapt0-
12 qgaln Transfer Agent, conblned in a flrst
’ 1”9%%?@ ry reservoir, as set forth in Table 1.
Addltlonally an "Inltlator Charge" is also forned and
fncl ucdanethsh as,serirtd) iy clagn g‘?’%ﬁ%lnélﬁe%o lpnezable 1pypapegr is selected
and approximately 4 grans of a Free Radical Initiator
from the respureefl shgnesd atarst of wssl@cmddmaﬂhﬁwhcarﬂyldsr extlerlgigally unsaturated
al so set forth in Table 1. Further, "React or Charge"
nitriles andfapridesdamhabnbmcdtiodethe®ppr oxi mat el y 62 grans of a
Macronmer Pol yol, approxi mately 460 additional gramns
ofthe Carrier Polyol, and approximately 154 grans of a
Seed Pol yol, added to a reactor, heated to 1250C, and
stirred at a rate of 300 RPM as further set forth in
Table 1. After formation of2the "Reactor Charge," the
"Mononer Charge" and the "Initiator Charge" are added
to the "Reactor Charge"” in the reactor, heated to
1250C, and stirred at a rate of 300 RPMto begin
formng the Gaft Polyol 1. After one hour, the rate
of stlrrlng is increased to 400 RPM to stlll further

. Y L T T ~ O . e T 1 AL + I N 1



same way as each is used to formthe Gaft Polyol 1,

set forth above. However, to formthe Conparative
wex@Bn3mel yol 1, the 3-Mercapto- 1, 2-propanedi CT/BB2001€59691

Chain Transfer Agent in the "Mnonmer Charge" used to

formPolyol 1, is replaced with 1-Dodecanethiol, as

set forth in Table 1. Additionally, the Conparative

Graft Polyol 1 is also vacuum stripped for 30 m nutes

50 sepRialifod £5icdath RNOMRL B whbrdiD icAGH: iyl id &1RRE from the
the Styrene fromthe Conparative Gaft Polyol 1. In

sroun A e g OB BET PefioRe ot Qe AN B FLAGp oA nercor

i al i | abl.e.from S Al drich J L
GO\l A2 A0 ] U S HERR RS s

rcap 0

.is.commercially available from Sigma Al drich
functio®gli¥or ati on of St. Louis, MO under the trade name of
1-thioglycerol. [0053] 1-Dodecanethiol is conmerciall, )
dvai | aéglr@ethqdoﬁﬁ sitgreh An gtaien! edeisdr Hici Grrigfpogrol lwmvs@/ed in an
MO, [0054] Carrier Polyol, commercially available from
amourBABFN G por/At pasis bf Wwajghidert @0 prts by veeight of the graft polyol, the
gl ycerine-initiated propyl ene oxi de, ethyl ene oxide
polymaxdzhbixt memmehdraspravidyd imomaydmawnniyem 30fto 56 pantdbyaw sightogr 100 parts by
aver age nol ecul ar wei ght of about 2000 g/nol. [0055]
weight6 e Radi galloll md ihatfek rhdic4 GRABIOE isadrbyided ai drabheudt M 0.2 to 1
Akzo Nobel of Arnhem Netherlands under the trade nane
parts ‘tgrf\%e"f@ﬁlﬂ'eﬂm(%hgts 'b? Wl 81 the polymerizable monomer.

-azobi s(2-net hyl butanenifrile). [0056] Macroner
S Wandor i Aol iU Ehfrelt RO RRARER S BDuiged inan
.0 e ' e I ' and, has.
amoufi ARV FTE 2 B v eAeE I 5 BE SLoR a T alkls monomer.
i ght, of about 6, 000 g/ no 057] ,Seed pol yol , .
e P e P e e ok BRRH 655G EPBRne the polymerizable
Wandotte, M, is a 43.5 w %acrylonitrile/styrene
monomy§ts ther ghagh tippsfesapgente thepear{igh poR¥eh Aad sheyfreg 8@?‘1%1 fiator is further
4,500 centipoise at 250C. [0058] After formation, the
defineGraéamiproing of 2 ttraathturh oS3 &t 1 ¥BCG aft Pol yol 1 are
utilized to form pol yurethane articles. Specifically,
@.aft Robeyiadd ak sesforthiih tlagl | twhek@n McAtdp &fl @mbining is further defined
Conparative Graft Polyol 1 is used to form Conparative

as cofbldi Qhel-cah@eq5?(]>l Ji0 2h@r the Alibd Gh@icdl, idlato® BILAN® @dmbining the
t he aft Pol yo { are conbined with 52.5 granms of a

polym R Rlcrains P PRI e B ol BONE o (e W nitior
| ow. , Th f l,.1, Pql er ol | socyan

B ac TR R oo e T 1 TR K s iR Ry fogr actined
as con%giintg ﬁléecﬁglgglte{#afg) ;%%thgg{n&lla !éghzgigrtrAafng err aé:elfll Iprqgr totcrg)?nbining the

splitting/degradation. [0060] To form Conparatjive . .
polymagizablq naoomeysthe shaip GansfpeedhestpghRalyalaindith frecpatliy)initiator.

1 are conbined with 52.5 grans of the Polyetherol 1,

179 grérmmetbed phect Sodymneeien latwtheheompising thsf step of providing a

additives, as also set forth in Table 2 below The
macro@enpayatditfe e ot theehsysk pdlyolPol yet herol 1, |socyanate,

and additives are also m xed at 1500 RPM and poured

into a cup to cure to formthe Conparative Article 1

After curing, the Conparative Article 1 is also

visually evaluated for splitting/degradation. TABLE

2[ 0061] Polyetherol 1 is commercially available from

BASF Corporation of Wandotte, M, under the trade

name of Pluracol (r) GP 730,2&nd includes a hydroxy

nunber of 229.5 ng KOH g and a nominal functionality

of 2.99. [0062] Silicone Additive 1 is comercially

avai |l abl e from Gol dschm dt AG a division of Degussa

Cor poration of Parsippany, NJ, under the trade name of

Silicon Tegostab R BF2370. [0063] Am ne Additive 1 is

o .



LA, under the trade nane of ABI OO [0065] Tin Additive

1is comercially available fromAr Products and
wEhesiossBs, | nc. of Allentown, PA, under the tprerEPIaTES9691

of T-10. [0066] Isocyanate is toluene diisocyanate and

is commercially avail able from BASF Cor porati on of

Wandotte, M, under the trade nane of Lupranate(r)

T-80. [0067] The Isocyanate Index for the present

inventA oeeh dedet RRE 821400 RirtkBScdiRisiRt the sRb othﬁ)Vi(%ing a seed

nunber of isocyanate (NCO groups in the isocyanate to

t & f | (OH) groups in the Gaft Polyol
pdydfgﬁ?ﬁgqggéggfg?¥bggé¥%ft Pol yol 1, and/or the
| yet her d ndi.ng, on ieh Gaft . :
EG1 ol Sreapsrbineraran of Sl i sl Sfirising. fsaien gf separaing the
ar.t [006%# he Article does not exhibit
polymgrigable mepg éé@&&&?ﬁ R¥SY%et er mi ned t hrough vi sual
eval uation. Conversely, the Conparative Article 1 dges
&Xhi bid nagshqd 3si ssbfoddgip st owhersingBe ehain Hawpfenyesiigh 3-mercapto-
vi sual eval uation. Specifically,
1,2-pregsingdiol, iy delymedzablo monpmer gompiasse sstysena happerglonitrile, the carrier
i nvention, includes a breaking, a separation into
polyolpantpsisesanalyethea pblynly tuvihs éred radisil ouitjat@fhag azuivhaoaaldy.
the Conparative Article 1. As the Articles 1 does not
exhi bi A navighdsaslset folth@d ela aslatheRinh the indtifodSuith@lomptieds the steps
use in conmercial applications in building and
of pro@di Dl R nSY Rl of nd Wicb® pbR61, GAHERAE Atd MBcrbfkt pbI§SI i different
is not suitable.” [0069] The invention has been

from tggéﬂigpﬁﬂy(gl{]aﬁﬂ%é #g&'?gy@f, A% tﬂ@é\?ﬁf}glﬁ@lﬂlg sfill erbit it BR macromer

under st ood at t m nol ogy een used is
i_ntended. t in the nature of words of description
pdydf%?ﬁ%?%ﬁﬁgﬁogﬁLlinitation. Qobvi ously, many
di fications and variations.of the present .inveption
Be poSePBPERING | GhEIS oo rERE o e TEBAER; HGSUtaR fohasocyanste
i nvention may be practiced otherw se than as
companspiangipezigt] polyeldermaddipres metgdipaprisias featspealis: 1. A
met hod of formng a graft polyol, said nethod
gonpr i BPVigingheobinepizalblf moapmgrovi di ng a pol ymeri zabl e
nmononer; b) providing a chain transfer agent
bonpr i mbniding b)chhinagrmsfhr agent @nyirmmgear bon at ons, 2) at
| east one thiol noiety, and 3) at |east one
hydr ophi | i dramiteéytoseieaatted atonan t he group of a
hydroxyl noiety, an am ne noiety, and a carboxyl
noi et y1) C) d4pIQ At MboBn&idfyl bR pol yol; d) providing a
free radical initiator conprising free radicals; e)
combi n{yng t I i : i
ransror agontr Phe TR PRNE PO RleeiaFo R By of @ hydroo
i LRl a C ISl free radicals; and f)
%%agggh§h¥%35%%§§ﬁ%$$§%%§gpﬁgﬁ rrer and the free
radi cal s .t.o pol nerizerthe pol yneri zabl e nononer and
f%rn1ﬂﬁgwﬂpﬁﬁfaﬁﬁ?ygw9’2. A method as set forth in
claim1l wherein the chain transfer agent. is sel ected
f} om tIHEVigingadresiadied duprioteyBRing fEccapdiends;
hydr oxyl mer capt ans, am noner capt ans, carboxyl sul fi des, ,
el i denheniog apdyplyraeabls aherpmdietaedthaipiggnsfer agent, said carrier
conbi nations thereof. 3. A nethod as set forth in
polyolchral smdXrestrediealnnitibter cdmaprsityg sankfi@rradigdsitanid s
3-mercapto- 1, 2-propanediol. 4. A nethod as set forth
in claiml wherein the pol ynerizabl e nononer is
sel ected fromthe group of styrenes, esters of acrylic
and nmet hacrylic acids, ethylenically unsaturated
nitriles and anmi des, and co#binations thereof.5. A
met hod as set forth in claiml wherein the carrier
pol yol is selected fromthe group of polyether
pol yol s, pol yester polyols, polycarbonate polyols, and
conbi nations thereof. 6. A nethod as set forth in
claim1 wherein the free radical initiator has azo



functionality. 7. A nethod as set forth in claim1l
wherein the carrier polyol is provided in an anount

wo eans02884 0 70 parts by wei ght per 100 parts bpcTmePDNT/059691
of the graft polyol, the polynerizable nononer is
provided in an anpbunt from 30 to 65 parts by weight
per 100 parts by weight of the graft polyol, and the
free radical initiator is provided in an anount from

8. 2 t oedet@sh ]I;Nyfﬂ@ﬂlﬂlBIe B8ford@hinR kIS HEY ratdaBhb IQ)flymerlze said
the pol ynerizabl e monomer. 8. A nethod as set forth

polymgtlﬁtbfgrﬁomr @f&r&% @@AQESIB@nSf er agent is provi ded

I'n an annunt ron1 arts by wei ght per 100

ngt h odk 3y ﬂt 0o of Iﬁlcp tfy PE‘“'}I i ab raém EP? it egetlré 6a1gf polymerizable

conbi ni he r|z nono

monorpi:rgg grfog}:,] p fqb 19,0 FP&W/ Y We%i‘fjp‘frhlggfpfué%by weight of said
r adi cal |n|t|ator IS further defined as conbining at a

graft pobebepistalipie tFangfy agesbie Preyidasianen amguntdera PHde Dt By weight per
forth in claiml wherein the step of conbining is

100 pafrigroy tvemghd of sanddolsimeneabls mpmgnarhwidearméraolypbisygpvideddin an amount
the free radical initiator prior to conbining the

from 28atb yigraitz &b weighd panH)0, patth éy oteagin of kad gfedt pdganind sahkefree radical
carrier polyol, and the free radical initiator. 11. A

initiaté¥ret pagdidd is ah afUAtErér 0 @ INpaktsvdyer &bt gfeR@0® e 8f weight of said
conbining is further defined as conbining the

polymP@lpEhbfaRlre mononer and the chain transfer agent
prior to conbining the pol ynerizabl e nononer, the

chain tr, :
rg%. " PSS RYRGs ol A8 68 10 S0P} Ko P RO aricle
t.her conpri sing the step of providing a nmacroner
"4i f ferent frontthe carrier polyol.13. A nethod
set fo th inclaiml f r co i §in
afoov. o gD SR B S R T oD Hhk e roscting said
yol . 14. A nethod as set forth in claim1 further
lsocyaa%tﬁpqor@m@mtw stigpreft Pobiohriateert drdingd ay nspqtingptagd isocyanate
nmononmer fromthe graft polyol. 15. A nmethod as set
compdngntdndispiderafl paltolahar ispeyapife indenfremt ¥%adBBr agent i s
3-nmercapto- 1, 2-propanediol, the polynerizabl e nononer
cbhprrﬁgsﬁbmywﬂﬁenmddhmtaykﬂmﬂmombeﬁngﬁes&asDﬁer
pol yol conprises a polyether polyol, and the free
rgdi cajrovidingiaglodyimdizablaa@nbuegt i onal ity. 16. A met hod
as set forth in claim15 wherein the nmethod further

conpr L}%@@tdfn@% cﬁhﬁnﬁan@f&r%?ﬁtvdo@trp@ﬁmg macr oner pol yol and
a seed polyol, wherein the nacroner polyol is

differgnt i At BE 0 GRS daffonR@y0l and the seed pol yol,

and the seed polyol is different fromthe nmacroner

ponoI andzﬁﬁ%ﬁc)EﬁiﬁanQ ?(I 17. A pol yurethane
article@ conpr e reaction product of an

i socyapat e onen t rjed fro
recho CompH HERnga et %lﬁgq%?wtyaap RSHOVIRIRBE droub o1 & hydroxy!
nerlzable nononer ; roviding a chain transfer

mme%@%ﬁ?“@dﬁ?}l?‘iyst“’rﬁiga cailaoxrlfeﬁmhr ee to nine carbon atons,

2) at least one thiol noiety, and 3) at |east one

h§)dr ophpYidingmoiesioy peleblect ed fromthe group of a

hydr oxyl noiety, an am ne noiety, and a carboxyl

nbi et yprowjlingradvdedadicpl anigapr ¢carprpoigyfole;radiyalpr ovi di ng a

free radical initiator conprising free radicals; e)

conbi ni ng sai d pol yneri zabl e nononmer, said chain

transfer agent, said carrier polyol, and said free

radical initiator conprising said free radicals; andf)

reacting said pol ymerizabl e3thonomer and said free

radi cals to polynerize said pol ynerizabl e nononer and

formsaid graft polyol. 18. A polyurethane article as

set forth in claim1l7 wherein said polynerizable

nmononer is provided in an amount from 30 to 65 parts

by wei ght per 100 parts by wei ght of said

comprlsef é{' klar



graft polyol, said chain transfer agent is provided in

an anount fromO0.4 to 2 parts by weight per 100 parts
whyoosesght of said pol yneri zabl e nononer, sai dPCBEP1087/059691

pol yol is provided in an amobunt from20 to 70 parts by

wei ght per 100 parts by weight of said graft polyol,

and said free radical initiator is provided in an

amount fromO0.2 to 1 parts by weight per 100 parts by

VeI ghtcofbisial daiB oty RértABR! Bo M@ NBAd cllfln tAnsfer agent, said carrier
pol yurethane article as set forth in claim17 whéerein

polyolsﬁ‘}cfjsaﬁf)llr%; %&E!tl‘yl]iﬁa@f EdIﬁILI?SI il t%efﬁ 1§al% Qam 20. A

urethane article as set In c a|n117 mhereln
ﬂe st e 1tng 601 a%c%l}llrpl i Eir ?q%lgr“?oo ?a@l tsgld; %ggrj L Ccta tg po gnaerlze said
anate COo nent and S graft polyol at an

polyme SO ARES ABLE T B B4 bV a0, 21, " A graft pol yol

formed froma nmethod conmprising the steps of: a)

ptovi di rigRfh Ppry Ak pstAanh dn lswsndr W ﬁ)empffa&bicléﬁ%raasfer agent is 3-

chain transfer agent conprising; 1) fromthree to nine
mercaptar lsbnrogemndio]l, s2id pelyherizgble rmmotisr edmprisice styreng el &yylanitrile, said

| east one hydrophilic noiety selected fromthe group
carriergfolynl hyreprasey b poiyethtypolyal, antisae frosiratiyal irndovcongn ey diimide.

noi ety; c) providing a carrier polyol; d) providing a

free radical initiator conprising free radicals;e)

conbi ni ng sai d pol yneri zabl e nononmer, said chain

transfer agent, said carrier polyol, and said free

radical initiator conprising said free radicals; and

f) reacting said polynerizable nmononer and said free

radi cals to polynerize said polynerizabl e nononer and

formsaid graft polyol. 22. A graft polyol as set

forth in claim2 1 wherein said chain transfer agent

is 3- mercapto-Il, 2-propanediol, said polynerizable

nonomer conprises styrene and acrylonitrile, said

carrier polyol conprises a polyether polyol, and said

free radical initiator conprises a diimde.
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