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PYRAZI NE DERI VATI VES AND USE AS PI 3K I NHI BI TORS Field
of the invention This present invention is related to

wo bm7osw4nf pyrazi ne derivatives of Formul a (IpCct/BP20061665708
treatment and/or prophyl axi s of autoi nmune di sorders
and/ or inflammatory di seases, cardi ovascul ar di seases,
neur odegener ati ve di seases, bacterial or vira
i nfections, allergy, asthma, pancreatitis, multi-organ
fai | ynepckhdneypdbseasesorprateberbpAgYTr€gAt DONA POLYESTER
cancer, transplantation, spermnotility, erythrocyte
deficiency, graft rejection BESENng injuries.
Specifically, the present invention is related to
pyrazi ne derivatives for the nodul ation, notably the
i nhibiLtli oA ohet hevastiwnty or function of the

phosphol nosi ti de- 3-ki nases, PBKs, Background of the
i nvent I OR PhoSpRbi WBYFETFGeN3PkPhAdRs ¢PBKEjCHLYESY Process

CfEBkC@heSpgéﬁékaQoﬁobﬁ énpgﬁkés9é9|ké§ﬁﬁt'ano§§ééter
survival, vascul arization rane trafflcklng,

gln@@s@ @béﬁsp@bie hBUFiER @n@g@@aﬁhanﬁeﬂbfan@ulatlon
in p Lan actin reorgani zation
%BR e%% a Su?%aﬁ?ﬂgéggg 68 C|ence 296,
1655 1655¢es§h§ ter mPBKprspgrsenoh oo ﬁanyéyt@f kepids are
ki nases_ which, in mammals, consists in e

i dERELf KRE"PBKE FR&t2&Fe dPviped FH?Blth%Elon' the term
subsfapiLies §§§95d'ﬁga59 EH@'ﬁo§9&QQEUE§rﬁ8Q Lheir
substrate specificity. Cass | group of PBKs consists

i ncomdesabtgooups, dCtaskokplandaCidssshBh ghapbthAlareacid

a famly of heterodineric lipid kinases consisting.in
2 BRIk ioPanar it ory 0 pF (FoEoRerBTEE af taSafhyAPibls sucn
pr @keinnipr ot ehRyHAt @eachhenslveaahhedinberacthopodihydric
Src_honol ogy 2 (SHQ% domai n wi th phosphot yrosi ne
redi@oeslof SBEherSpt ot ePRSPYARBCaltat al $LPERELUBRANPEYCOL
of e S e
doinst T oam oF  yr ot he’ ki naces Fhereby nont o1 TRG ¥mex®:
cebt defabelii sm Kgrowbhhmprpl Eheyat ppadia of Chemical
differentiatio no I|ty d vaI Three
SSFOEPLOFSr med %plE 52Q R and p 1 | ad) and
five r@EUb§59180|§0f@lﬂ§e£p853a @§5@e895§@r pBSamandracture
p50a) exist for this class.Class IB are stinulated by
G pfoeefarpgasdbranvestersheveerbdinelic Glpforéfasly or
Th y e
O e e LR e TR ERE R 2 BT B R eIl o
reyjabat oBycprovei atops 10kyopyChassik| mEBK$onedprEses
sof or whi ch are a prox\ mat el of 170, .
e a0 ChBPSCToF | SRH YD KE P aReR oF S BUbe PPt c
C2rdppBh Pholass bbl-EBKSsi Behtdesihheat least 5 carbon
phosphatidylinositol specific 3-kinases. The
everongonany é¢ohseredresolbing mlktmoa apdsbshieg of the
ubji qui X d : :
spearrianiry SBPEIIEarh FhE RidRgropaERraREg p1ipnaric
syﬁbeﬁtasnﬁgyhlnusche cehtsintygcyteseand Bnd@thehiatoms is
cell s {Vanhaesebroeck et ah, 2001, Annu
B|68H%ﬁ¥te§01“595t%92§St?ﬁePY %iﬁ?é@groﬁ“nﬁﬁﬁ?lﬁFéBoﬁe such
regul atgd Ln1apikpdughbl s maoper s depepdi ng) onrf he
cellular-, tissue type and stlnull as mell as di sease
com@excarPBKslaﬁeaemdynesdlmvoBVeg (hiphospteriped from the
nalllng and are a tlvgt FQ res onse %o a. varlety
Pkt Fal el Puffar st ghal as°g %%9%8 actof's,
n1@Bgaas 180t BgEhAS bé@bkeCBbhtLﬂ@ebﬁCth@né@oﬁQﬁﬁﬁnﬁsrmed
cytokines, viruses and neurotransmtters and al so by
intra-cellular cross regulation by other signalling
nol ecul es (cross-tal k, where the original signal can
activate sone parallel pathways that in a second step
transmt signals to PBKs by intra-cellular signalling
events), such as small GIPases, kinases or
phosphat ases for exanple. Phosphatidylinositol
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Schenme A The preferred substrate for Class | PBKs is

Pl (4,5)P2. Cass Il PIKs have a strong prefererence
wo e007P3dkns as substrate over Pl (4)P and Pl (4, BQBPRP2006/065708
Class Il PBKs can only use Ptdlns as substrate in

vivo and are Iikely to be responsible for the
gegera on of 60 ﬁ é Pin cells %va haesebroec% et n
Og% %f 4bhb f °T HB5PROY noSi § Phtragdl FoPgr the
SIgaathmgspafbmg&ab§@k9§l@n5Blabeabénguagdpfsach as
signal ling ecul e (extracellular ligands, stinuli,
re@@ﬁ@éﬂraFﬁﬁdPﬁtﬁ@hur@FﬁﬁsﬁéF@V@PKbhlEyaﬁéﬂérof@@ous
r rosjn [
C}%gg g%%éﬁ nﬁ%d8§§g%§ﬁgk%ra§g ?E%egggﬁg%%%ea?aGBd956 180 A
|nEochhpopyaSﬁaraeabeanetrpsephreg in the activation
of PBKs. Once activate 5; ggﬁert t he nenbrﬁ ne
phospholi pira PFe4csy P2 |ﬁ? P( &) PROGHFRAXF AL EGn
CaBoQﬁoﬁHBtD@rnggnggﬁhﬁgtéﬁt@r@ﬂoﬁﬂgrmgnocarboxyllc acid
phosphoryl ated form of phosphoi nositides by 5'-
sp@@riV@dpﬁégmhbhﬁoseﬁrd@léhé@bhghasésthehQSl@%Kt used in
ct r ults her r .
é Ctﬁ§? b%ﬁé¥8e§§ra 5 £ &g E ¥e9 production in
3 sphpspho»noenttﬂe euhttapgs bhah fanat boadastsecondl said

nessengers in intra-cellular signal transduction ,
(TekeP ét) apre ?@tha@%ﬁlleFteﬁlﬁélSC|Sa5§(5W07éiepS (1)
79znah¢l£9|§r@sc§9995g BESS§Rer Spef phospherybat ed
products of Ptdlns act is involved in a variety of

si gnal Proamsdect fon pathwaysfatheradphgrohpseter resins

essentia iferati ifferentiatio
corthgr Bt REagor) BRI b ELPPh ERr e RO FhpbRr carbetials ar
adheghofempelbt bkl ihyercebhtmhgbati eamochenbEakhser.

I nvasi on, gtoskeletal rearrangenent, cell shape

changes, f@% ?EI@n@r%@¥?C?Pﬁ@génﬁfﬁé?b%@F|Erﬁﬁﬁﬁﬁa§escrlbed
(Sﬂﬁ Bs - g099805@i Qﬁglo;QdQYkﬁﬁg%e3621§g)lng@ggatéf'§n

- e directed novenent of cefls toward a
coaqemtab@nbnagoaﬂtenf mbnohehkyaénatgﬁacbaatslnatbbs

|1 ed ch | ved t
G BEASEE S UBRE oS LFRLP ARAE ] Oy BRPGEF bR r o oa- and
neéﬁ@Qﬁgﬁnﬁﬁﬁ&tQBna@n@bﬁ§§ﬁﬁ§bSlnIaMaék@BBQEh@§t§§h§tion
and wound healing (Wnman et al, 2000, |nmunol Today
2188} wEDLQUuANYe P&PAOBt aFer2001, Nat | munol . 2(2)
108- 15) . dfgvedéﬂéég a&%'¥ﬁé'8§el¢§ ébﬁg?éﬁéeoQE&é§V§Qsides

to be invo range of ul ar responses
|nmhudhagcﬁmbérgbmmﬁhandﬂtﬁgrentaatLmdusﬁtgaatboalandi.e.

gt05|i éﬁarker et _al, 1995, Current_Biol ogy, ?,

57% g9 lablatsard 969500 8cPehce 887, %o@%r8¥$u at,

Re§€BECPéOCB§Hh§§br§tHﬁaeﬁaBQYQﬁéegfthﬁé el a8snhe PBKS 1y
ass IB isoform PBK g) are dual specific kinase

enhyﬁésdouseanﬂhé9Xé¢s@R§yl@@@hék}éea kbnabeaacetrhvigne

(phosphorxhab i op, ofphosphoi 0psi Li.des) (B8 vell B8,

protein Kina ¢ Fvity, ey are abre to i nduce

thEnpéﬁsmherylatlon of other protein as substrates,

including aut o- phosphoryl ation as _intra-nol ecul ar
regul af of ySAEEARRR S O PBKRC appearft ol bElfRvoPYedefnin the
nuﬂ@§ﬁf9&té§gegkBp@ﬁyé§9590¥é§1§§tk¥§§ﬁ@§ i the presence
p85- associ at ed ki nase activity has been shown to
phyélpaﬂyyaéksbenatexmﬁehlnheheyabbyésnecod@dasn Bhe

CD28, which |s ortant.co Sti r

oP e RENaE, PhatonbBr T oy £ nok THEENSeY  BBafe omental
Thesetﬁéfp©1§e@t@rlpﬁ&@dct@ohnpf@aégg ﬂﬁeth@ gel formation,
transcription of a nunber of genes including
interleukin-2 (1L-2), an inportant T cell growth
factor (Fraser et al, 1991, Science, 251, 313- 16).

Mut ati on of CD28 such that it can longer interact with
PB- ki nase leads to a failure to initiate IL-2
production, suggesting a critical role for PB-Kkinase
inT ceII actlvatlon Cellular processes |n mhlch PBKs

oy o
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Wrtmannin is a fungal netabolite which irreversibly
inhibits PBK activity by binding covalently to the

wa@2d0alyuc domai n of this enzyme. [nhibition oPCPEBE006/065708

activity by wortmannin elim nages the subsequent
cellular response to the extracellular factor (Thelen

t | . 1994, . Nat|. Acad. .Sci,.. USA, 91,
FoBRlhr SR nE Y oS b AT P HERM ASTLRBIPE N BRR
achi¥ptyriBscekl snef ghematappbelescbineagen, such as

particul arly neutrophils, nonocytes, and other types
of "peaRBEFre¥e1pBti nholloedlfh WaRYLBf AL AET ABAL Aefory

AT RRaae on Bl B4 oh L AT L& Borng Uart Aemn n” i RBr e

I spevpdentest habvrPBnskanasertdnctdoappsiaksolt egquaned

for some aspects of | eukocyte signalling through
G FFOEre EOGPIealr BEaRt bf bY( ThePBRCaEar . DUggay, the above

abouglonMrgEVEE: bt Bag,begn showa thaboYYetpmpni n

and LY294002 bl ock neutrophil mgration and superoxide
reheagéacSone hedubesnhagetindiedt ed shatlPBrRale production
inghgigogﬁé £§£1§X§@P|SS.LY294002' can increase the in

vi Vo antituno ac?|V|?y of certain cytotoxic agents

(e.g. pacbriaxely, (hanpre2008, ifuernentnDougsidé§10dr an
946-948) . However, in as nuch as these conpounds do not
di%FF%@HPEﬁdaﬂﬁﬂﬁefﬁefQErFB%SPF§B?6?ﬁ$06fOﬁBR,pP%YeSter
repping, uBGhSRL sWAhchnpattigul g8 PBK isoformor -

isoforns are involved in these phenonena. Specific

i nfiébi teast agai astal hdiei dubh aesbersbbé axfdantyionfthe
enzymes_provi.de val uabl.e tool s for_ decjphering

URLEFeRE op Fegrn cRiEyHE: bR aEpbRurRE bR ThETdpaeatlyiene
appkigaji end varying the degree of selectivity for PBK

i sof orms can be of interest.ﬁg i I O is expressed o
pr é8onPRRATRYIRE @efredefahbropoei Pxeder fHRAtsHehCaBPrising
l e ytes. ,Jo sttheggrgke i sof he., -

o T e e R ot pai BB A na | T EE Raver o
beendrecently devel oped (Jou et ah, 2002, Mol ecul ar

and Cel lul ar bi o] ogy, 22(4 580- 859 nd their .

oLl e hRor B e br B anY S Eae nas hehTaEr Foh with one
charagbeei gedpbYanbagsebroggksebmabne 2808up TE€AESsting of
Bi ochem cal Sci ences, 30(4), 194-204). These
expefpreArElshoRciAat EheaPBRxYl1AupFianpaySragdes and

Vi . 1.h icie ! B ts.Ln_a

VPt Ea2RF o2 oBulE ! EReBRYaLl SRRV ERE s Ber S

ant i gempspecafit cfoecéptioat conpl exovahi densi ghadl i ng
througg t he c%toking recegtor conp] exes i s unaffected

{ I9ESEHVaRT 29820 hbdvey . OV P RAESHBENSEPSBY SABWA"t hat
theskBacthyayi epu@E LheyPehel oQdabsetormeh, PRKitRA has not
mast cells leads to defective stem cell

f abeon- aediaceddi hoviempleprobrifefachbhonathestoanand The
m gr.at n [ 3 1 -LgE-In .
degr Bt P BB oaRe' HoPhk PR e Er of el e Eat P Yoy resins
pl kO dnptotiectsigilcecagai ast tasaphylacvrcaakl,eegecoxide,

responses, suggesting Il I Od as a target for
th@?%p@ﬁFbCSFﬁFéF%%ﬁFFEH FﬁdﬁFFQrGQVéﬁanme“tal risks and
”H§&p8@£['“@h§é§9a9@8h kogLes (M inigt tAB, s2094c+t

Nat ure, 431, 1007-1010). Mast cells have energed as a
unspeeifmmaheccehbst hae weahdnparhitci pacerknacasyvasi évy the
of inflLammatory_.djseas in the nervous system (e
ot BF ECERFBr BEi KIS SRTKLCT 01 R SCRe TRl PLagte b6 fester
cardsopukpenasybihstieshtpal anfqgUei papyeSYSt8NB integration
(Theohari des et al, 2004, J. of Neuroi mmunol ogy, 146,
1-12). The high rel evance of the PBK pathway in sone

wi dely spread di seases stresses the need to devel op

i nhibitors, including selective inhibitors, of PIK

i sozynes, in order that the functions of each isozyne

can be better characterized. Recently, PBK inhibitors

have been devel oped: thiazole derivatives (WO

NN ] AN/ A ™A N VNALN M A AN a\ o
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ast hma, pancreatitis, nmulti-organ failure, kidney
di seases, platel et aggregation, cancer,

WO e@n®pdoant at i on, spermnotility, erythrocyte PCT/EP2006/065708

deficiency, graft rejection,_lygng injuries,

respiratory di seases and i schem c conditions.

According to another aspect of the invention, are

or BoFHed BRRREESI CROREONRGE QAKERCAP cORDRE Pat TORLY has the

nodubphecaespachathyei Bhi Birbihegackkubtywoenf unction
of phosphoi nosi ti de-3-ki nases, PBKs in disease states

i neerhmtal sylespecpal iy, i RuhumhfRs. TABELEEI A ®oSaNBlABr

as t i nyent Lon,. p Ld c g

o e s e PN Pr e LKL PR DM "Bk 0O N ucea
andhot rdnsease$ nedkatied sel entedefiltoadabnbodi mypetransport
inflgnnator¥gaisorders, cardiovascul ar di sease

| S, .
neﬂ? déﬁEﬁE '@EedFESFﬂg?s,FBEE?%FW%FeathﬁiF%Pltal and
i nEgethonsncahbergypuast iR i pancreahbt hskyMhti o QL gaNas
failure, kidney diseases, platelet aggregation, .
capteerwipanspiiantradi oan Bperarnoeill prycoepyehebgyseolded.
de&h%éeggy'b%?ééhvé8£88%hpna LURG LM UM LeS, ;1 the
respiratory di seades and f schem ¢ condi ti ORs:
Acpol desgetomanathetuaspectinot thethaventinobryasc€ the

provided a nethod for the treatnent and/or prevention

ofaékgé?ﬂ%r§X§%Fe@?%ﬂf?FBH¥éﬁgoUPhﬁun@?lFﬁfP%ﬁﬁﬁF%r90

di sorders, candioyvaseylar diseasesicneuredegepsrahive

di sorders; bacterial and viral infections, alleragy,
asthputopantPeaettig’miithiorgha fabfere, skedhéycation has

di seases | at el.et regation, cance .

tr BRSpTRAT AT FoR: SpaFhtiibt PETyCORPSEh) §Ryt gotionally with
defhekeneyiageaktorepjecthonl itusg, i BpHELE8, not involving
respiratory di seases and i schemc conditions. In a
fiF§@n§§9égtYl@héOPﬁv@ﬁfiBﬁnbﬁéviaésaﬁyraﬁhﬁé form of

deg | LV f Formula (l1): (1) whereinn, A B, D E
R,&%¥?E%2?§%%'and R4 are defined in the detail ed

descri pti ohe berewent nspesefbndt aspecthet hermnVentden

proyjdes a compound accorging.to Formula (1) f se

P kR e PR B Rh P PHeh et Tt ReCHhne hHIShe
prexi desrasbseonf camponpoHydrasmondi ngstoyFeemyha €b) 99,952
for the preparation of a pharmaceutical conposition

f obvt Helgheapfrent kptcacdpsoriderndepécteanf pohr Py weight to
aut, oj, Ap N t j d di S a
e B e e B

vi tahsint éoyi ofisyaakter gydehgtibap, kpannesabntli s¢ids, as
multi-organ failure, Kkjdney diseases, platelet .
AgOPEBALTBRC BHncer, SEPARShI BREEron, TEperRFHDL | TREY, OF
eryghyocyteqdefi gl en6¥, o9ratt reFBet tONa1kyNOne oxide
injuries, respiratory di seases and i schem c conditions
an@rachepndi seasksaandedesbrderscassoetapred (w t h (Phe and
ph oi nosi tide-3 -kinases, Ks L S P g
or?ggplngg {%Lrgﬂgaégggtﬁgtﬁ%gfhv£%?$%§£ﬁ?%ggﬁeggaget out
phaepaceubetak.conposition conprising at | east one a
compound according to Fornula (1) and a ,

phar neBEEY + €aF Y, aciept abF elearPiet I g | gekylepe oxide
exgepientt berepteql Poankbth aspeghrct ReriDYRBL HQNGe )
provides a nmethod for treating a patient suffering
frbavandi sordékysehecveddeér onmaano- phmunee than 99.95% by
i nf | amat or digoEd?Es, cgrd&o¥a§cular Ls§as§s for th
nelirbdageRer af TUer df sér der sl phcteffar2and virafy © ©
I nheatkapsural ber gykyashbnmaxipaneeeatrhtes, pukéi a0kgabdne
failure, kidney diseases, platelet aggregation,

cancer, transplantation, spermnotility, erythrocyte
deficiency, graft rejection, lung injuries,

respiratory di seases and i schem c conditions and ot her

di seases anddi sorders associated with the
phosphoi nosi ti de- 3- ki nases, PBKs. The net hod conpri ses
adm ni stering a conpound according to Fornula (1). In

g,
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"Heteroal kyl" refers to Cl1-Cl2 -alkyl, preferably G-C
-al kyl, wherein at | east one carbon has been repl aced

whyooad/okmter oat om sel ected from O N or S, i nclBdi/RB2006/065708

2-met hoxy ethyl. "Aryl" referssto an unsaturated
aromatic carbocyclic group of from®6 to 14 carbon

atons _having a si erin . g. phen ) [tiple
conBenGontr TRgsTtaly PERRRREy Py o AL ERE he L bt pheRgrde By
napbhpybx BhenarbeeBYlcapdrihechtken tdeSreatkyl This
aryl" refers to aryl groups having a d-C 6- alki .
supg€ituens ]l PHEF@HFﬁ@lﬁﬁtH?Pabh§n9pmpé%ﬁ?ﬁ phehyPland
d; ¢ fers. .

or BpE e R eV P REPan ar, P bR TR FE i bl i g gt Ling close
pheaytpeopahoyéneberzyt, aaddr be EokmanFbteboabph& mixtures
refers to a n clic, heteroaromatic, or a, hicyclic
orwét?rFE§cPEEy$ﬁé%doFF 9 h%tE?BB%SHg?ngganglguht Such
Pap&kgyhéatﬁaanpgg§19&sh@bﬁp@@&oaa&hgmgﬁeup§nan@bﬁggmes
optionally substituted pyridyl, pyrrolyl, pyrimdinyl,
fu&yrgethm@nyts pﬁ1@a@©gyla80waiblys ipgokdzopykhe
th| a yl tr| 70

WS FadoRgh i 88 X o UL 28V briged Bo Rt Ry i
1 stAe&aEBazelyUs -h+ 354858ad|aﬁolw© h+ GerWonaZLnyhe
1,2,3-triazinyl, benzofuryl 3- di hydro] benzofuryl,
|s%B%H%o@ﬁ??Flb%%nEBFhﬁéﬁ9FloBeFf%ﬁFW%&BFyPlSO tend” to
'58Q§8%9E9'$8¥b alﬁQ@éMé oks@Lndgkyl; oBHbNdRL YLy weight in
benzi m dazo , I'mdazo[l, 2-a] pyridyl; benzothiazol yl,
behhexamohﬁhedq@ihmlezenyklqu|nhzgh|nylkanhataziﬁyd to
qui noxal i cin i ny ridin y
o BT B R MY B PHOPSEBTY) e RRs LT bor T Hor U R ) an
quwoeAybz/osoqavnokae gekyaéﬁbbel5e6l¥ §enera11y prepared
tetrahydrOQU|noI , 5,6,7,8-tetrahydroi soqui noly
puf PRI CTP @rﬁakﬁyﬁnecaﬁbﬁﬁoby|SuR@hFhéﬁ9|66wde aikylene
be i pol a
et o1 aar o’ SF5uBS RavEng A 0l C o arkyl CEubst! faont®
i ndlLadiihyamebhyl of utipe anddehelkykene biet éepawlbr&pyChe

refers to,G-C -a

ot bsebE ShRebri Serrar Rttt R PR DR e B ugha T

li kentak2n&Bral keayhg kehegBetopal kenyl p8EAUPSor instance
preferably having from2 to 6 carbon atons and havi ng

atth@a@ﬁtla@FlQesﬁté§léﬁaanR@nyndaﬁsaﬂ@¢5@p@nof heavier

I
e L
Cﬁhéﬁahkkéeyé akyde tefeepatotad aeybvgtbaas bavdngta as
C2- C6- al

el ARG T (PP (RS S R L Wt S

CQSQEtébkgn%thEQHQ§1BﬁVtBQaﬁﬁeﬁE¥|1§é@§8étgﬁmﬁratlon and
i ncl udi ng phenyl vinyl and the |ike. "C2-C6-al kenyl

he@@ﬁ@éﬁ?ﬂonréf@ﬁém@@tﬁeWéFbaﬁyﬂtgbé@pédﬁavbﬁgté as

andoTRB Renr it er oaryl 87 Ot keay v af Pk EpDY e

C2eChsatikenyl tgr oupsrhawi ag aotbneEOﬁpyblsubstmbuent
|nclud|ng %rldlnyl vinyl and the lik

k§ yI PYrepépati gt aﬁk§ﬁ§?naraﬁb§eprEF%F%BP?lyr pure
haMhEQléﬁQ”bglgé BoLREDANA é59§§saanB@My88satah@aﬁétones in
1-2 sites of alkynyl unsaturation, preferred al kynyl
ngGpsenhchUdenethﬁnyesé CCHp, l@ﬁopam@ylp(etpﬁabﬁw less

and the_|ike, " - C efers t sat ur at ed
cag%ocyéb PG oup”® g?m?¥gn$§e%%r@bi %ﬁsa han ?gvPREWa
single ring (e.g., cyclohexyl) or nultlple condensed
rings (e.g., norbornyl). C3- Cs-cycl oal kyl include

cycl opentyl, cycl ohexyl, norbornyl and the |ike.

"Het erocycl oal kyl" refers to a C3-Cs-cycl oal kyl group
according to the definition above, in which up to 3
carbon atons are replaced by heteroatons chosen from
the group consisting of O S, NR R being defined as
hydr ogen or nethyl Fbterocycloalkyl i ncl ude
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"Acyl" refers to the group -C(OR where R includes H

"C-C 2-alkyl", preferably "G -C6- al kyl", "aryl"
wO beveevar yl ", " C3-C8-cycl oal kyl ", "het er ocycl pei/kpi006/065708
"aryl G -C6-al kyl", "heteroaryk G -C6-al kyl",

"C3-C8-cycl oal kyl Ci-C6-al kyl"™ or "heterocycl oal kyl

G -C6-alkyl". "Acyl C-C-alkyl" to C-C -al kyl .groups

havi ngCRhLERYP GENSEI FhEHT ST AR b nbohckbg) S9i 868 BRocess
acebytet Ayl oaedothgolkbkesr tAeYE amkyieﬁ@f@k§dé§ ¥l to be

groups having an acyl substituent, including
2- é@@fyﬂph@n?heaﬁéepﬁéaFFR@ ofAéyﬂﬁﬁyterer@ﬁsnﬁo Preh

P R kom0 B e kT e Y S bk

hebmpocydhoabkpklslhgryf frémeﬁetoaeyhérbéarytoﬁh CB-
het er oar

alk%% %FﬁgﬁylﬁompﬁégéP%anﬁfalkC% BPkg é?fboma?§PmE2 and

CBm@EEVFY&ferabﬁye&Qﬁﬁ¥h QHFC§fakKMﬁyb to" €YEhoBbKYhtoms.
, "heterocycl oal kyl G -C6- al kyl"
AcyloRyetErEEdaakyylem@f@st@@ @IeC§eé$kyedgf@g@sthe group

na¥LRg; B0 AGYLEX SUBSLERYEDD. LRTLEC RELBLOBLSRL one

greupdec>8hmhefed8 bueludes o&id€. - Ebkglpreferaéylcraﬁe
“hetero-aryl" or "aryl G -Co-alkyl" or "heteroary

aé%YéPR?I@Xl@?%f%PPEﬂl%IﬁBQ%l@P%u6§l@ﬁcPUHepF8PYlene
exggpa@; 8§tw9§¥h skaeéypr@5§m@ﬁ¥ aRdathes! tke. most
koxy G -C -alkyl" refers koxy groups having a
Clpcefarkyd substi tuent, |nclud|ng nmet hoxy,
nmet hoxyet hyl d, t he " Al koxycarb [ " efe s to
The o SEp T S R crb Re A1 (s E "PRY. eebSrRE petpess
"aﬁ¥|pr@bar@@t@é@afdhngoto @t&bsCIaﬁﬁaﬁﬁkyb) Ofn step (a),
"heteroaryl G -C6-al kyl" or heteroalk¥ .
APRO%%E%F%OE?PdCPSCﬁeéFk?ﬁ wighepsstoteplesoRl RNt -
gr [ k c b ngclu g
A SN T S
"Aﬁihenarbonyhé cefeespbodihe gﬁbubenéXGthR‘ Wher exidants
each E, i ncl udes i,nde endentlx drogen or G -
-aﬁﬂ§ udr gFyPenr ﬂ%?e?6§9§P‘SP“ %%5%“%19%Be§|9§|m16Fures
"hetenoasyhifl o8- akkybiis bRekudi 0gndrpbeNYbble oxidants
f or mam de. " Am nocar bonyl G - C6- alk% refers to G-C
- apk§| hyjfvapsraavfagcanranidscafBenypSsabshpEbener

in ca n N et
oot s e CN R BT R Oy P TAEEt e o SR TR T R, Lnpovnds
ApyéﬁﬁrabiyreﬁelsdéohyBEOgemupefNRBﬁébRtemheaEyehﬁhyl
i s i ndependent | dr oge Cl- Ce-al ky

oV eBOR KAy Bt = CoY boCAI RSyl FY I CRE B YR oalRyf £oProY]
h§é§£@ﬁ¥chyék5¥érox1§éy|of wH@&ﬁf@@Byh ben@éMé

G -C6-al kyl™ or "heteroaryl G -C6-al kyl", "aryl
C2hyérapRepyide ihenepbaPyefepres- aPk@ﬁ?FablYaryhe oxidant

kyn e I | kyn

clg?%QFKXI¥ tu5%98§k5?$pxaﬁcfe§§%§c &5 EXVllC per-acid.
CJM@BeapkyEerangylanbn0xﬂﬁaﬁt akkybt aebeESatme C

-al kyl _groups having an, acyl am no substituent,
|ncIud?Hbt%b%%r%E?%h??%h?ﬁo§%¥ﬁ§ysEﬁdmﬁﬁeV?FKe depending on

L%ﬁédQub5€£§£§ £Rat BeigrAvD sﬁ%@%ﬁ133%56c$@§é§ e3¢htne
R' is independently hydrogen, "

Cﬁrcﬁuatkenybf alﬁyleﬁeabkydylincl@BeCBh@yeldaBkyLbed in

hﬁégk §84885kybﬁe§e§§¥51 2C$S%g%§? 5%59422@%#41. For

ary
Czlﬁﬁtah&@nythe phebereaiyh €2- £6opl kenyl oxidar ¥kom
C2- C6-al kynyl ", "heteroaryl C2-C6-al kynyl",
"cycloal kyl G- C-alkyl", "heterocycl oal kyl

C -Co-al kyl", and where R and R', together with the
nitrogen atomto which they are attached, can
optionally forma 3-8-nenbered heterocycl oal kyl ring.

"Ueido G-C-alkyl" refers to G -C -al kyl groups
haV|ng an ureldo substltuent including

O, o, ' 'L M o~ 1. 2 n
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“Ammoni um' refers to a positively charged group - N+RR
R', where each R R ,R' is independently "C -C6-al kyl "

W®@e007Q259€6- al kyl aryl" or "Ci-C 6-al kyl het er oBeEP2006065708

"cycl oal kyl ", or "heterocycl oabkyl", and where R and

R, together with the nitrogen atomto mhich they are
attache can ptlonallx.fo m.a 3-

hePEPBX?%P%a?R | °Fi RGP %ﬁn%ﬁ?ﬁﬂ?%foé% 3IR§FleéP%r§gent
toskhCasabkyl 1 gpeHpSnban ;89088 SRTRAI Y/ SUbSE hEyephryl
i ncl udi ng 1-ethyl pyrrolidiniumand the |ike."Hal ogen"

r eREABOPRT PRUBE O EhPBr BT bPbDJahd FbeoraesABce Of a

ol SLTed- P Rt ek e pl SR G B R Fefe 1S

subssbtmbed wht ishal8gens3se. gr, aahetéﬁﬁgéﬁéﬁesgtmuanla on

" C2- -alken k aIk
h%f%}SEyEPB hk?F* asC$§F¢r¥Q%e%gr8§r§$§3%¥§§§

G y&bnakkyht 039r O'ﬂ@f?ﬁO@ﬁMkl@at%hathhg hy@f:%!}en peroxide
C2- C6- al kenyl ", "heteroaryl C2-C6-al kenyl", "aryl
C2a8- alkyhynium heteroheyreCRics- a$k9ﬁ§Fflbed in

S S T

Ci1§6tabkyhrgteupﬁoha&aﬂgoa sal tenylexy substhilent, oxide
|nclud|ng 2- nethxlsulfonyloxy)ethyl and the_like.
SBVfBﬁ?Fth%f@FE t BXYPBUPOEROP 25 R VRkeFeFALRSFs Further,
Se£§§t89r559n%5%x1§5¥£on obeg§é@§ﬁ¥lWLthC%xgéenaEKMl
-C6-al kyl " substituted with hal ogens, e.g., an -SO
2- EFGrggeupln CReCBrabkenyl 0f aRat&yvatkyhgb" for example

"C3-C8-cycloal kyl', "hetero | k
R T I T ﬁéh%t2$§§%6P
CiU§6AaBKy8388 auyLAC22§63abkeuyLA 4= Bstev@arys -A-6498259,

C2- C6- al kenyl aryl C2-C6- al kyn heteroar¥
IR abhanIPe] ABYoVearKe 0T Chuhighl dhSciose The

! al.ky a 0 yl"

- of EPABELE Ty a P SRl lins pbhyORK Lo thoReBLE
substatuens, thatl udcoge@rataethybslkfnayh)eshyh aad

the |ike., "Sulf refers to a grou

Lher bl AR B LPEL e ettt one efr Tl 8P 751 1 ESeia cpr

al Eé};‘bil’ééQSt nt ﬁdé@@l@hlﬁrmw QE@B@rr@dg?ro@esg'Of@E Bhe
group, "C2-C6- alkenyl 'C2- C6- al kyny

CSPE?EPééFk9D of"REPRFbEYE| 0al Ryl 15 2@ryntegrated styrene

OB P bigpyectl 5195 ahhheast s spthotl

C2d€5€ﬁhbedyhn USaAyBSGQ@EB aTkyByprocehetesopaytlcularly
C2-C6-al k cycl oa

PR ERS NG ko TS RAL Y Ref T PRanr o1 by pegRaFRg) i an
reﬁ§5§t59a%dcéoﬂzg¥|:e9r9@9§nhaﬁk@9e§a§y fmyh this process,
substituent, including 2- (nethylsulfiny Sethyl and
th@tllkést E@tﬁaﬁ?lthEeﬁeﬁgrnggkégpQCl@ RrwhegerRoxylic

:Mnglﬁﬁi'ﬁ: 18) dr%e. cngrli(géa %Fggmgug!ikx paBEQSEft ggsgcally

C@oﬁﬁigjnkemyhng wﬁ?hCﬁhal kynylL grog- 638 eygkéﬁbkmbnomer
heterocycloalk [ " "heteroaryl", "
G Fes! %FR?FY'o?alﬂeF%PBQPQ@ €r- @%l%FRyPCld %P?(Of maleic
agﬁdagggpaklde het eroaryl C2-C6-al kenyl", "aryl
C2- C6- al kynyl ", "al kynyl heteroaryl C2-C6" cycloalkyl
G - C6- ﬁhkytéacth@memgsyctﬁabkyhlﬁﬁdcﬁna$kgp contains

ETﬁ%ﬁé%??aﬁ?%?ggn%n%LégfﬁﬁLQgﬁ%g?%2ﬁ§F¥%f“'fa§¥'

refigrsatocfi aCeenbkyhdgpoupsohavtBgod 5ubfa@abtlon
substituent, including 2- (ethylsulfanyl)ethyl and the
i ke. "Sul fonylam no" refers to a group -NRSO 2-R
where each R, R includes independently hydrogen,

"G -C6-al kyl", "C2-C6-al kenyl", "C2-C6-al kynyl"
"C3-CB-cycIoaIkyI", "heterocycloalkyl", "aryl ",
"heteroaryl", "aryl G -C6-al kyl" or "heteroaryl

G - Co6- aIkyI "aryl C2 C6- alkenyl heteroaryl

NN NS o T NN NS - o, o
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"acyl am no", "am nocarbonyl", "al koxycarbonyl",
"ureido", "aryl", "carbamate", "heteroaryl"

wo saizpomsphi , "sul fonyl ", "al koxy", "sulfanyl", PCT/EP2006/065708

"hal ogen", "carboxy", trihalongthyl, cyano, hydroxy,
mercapto, nitro, and the like. "Substituted" refers to

tituted wth bstit ,
el ect BT f%h%?ﬂ%l@%%ﬁ%aﬁohg. ?F%Ego?g &by Tal kif - then

" QRefpbratkenyh” ste§21§ﬁ akkynykige" §Y§§@§55beide fraction.
heterocycloalz¥ Cﬁ al kyl aryl", "G -C 6-al kyl
hefeipafyhde a ytﬁeeapxy ec?éﬁ@éFRylis gepeablEl kypwn as
het. C J Kk a 0 o
oo o sy AR e RORCERGIH Y Ergp, pas by
heéégbaryb 99" QBPfhylwelésulbﬁnyﬂkyléaékoxy&e aabkoxyfrom
car ba sul f an hal ogen",
5ﬁa$§n@?h9bt t9a 85ﬁy8¥o%9lgﬁﬁr8£p€8mP%PP?6 sghgcted
th@rbhkghe Fhanpaeeuti sak hy @§Cﬁ9£@9|ea§@éh§d@5 ketones
conpl exes" refers to salts or conpl exes of the
bea@dﬁd@ndsfu@He@@npmgndstgeSFbaﬁalQOQI}ngha@lné@athose to
th e al IVI 0
sa??% %%%Vu%e ?agfea§§% res Fi c e %%8% é %légufes with
saths émkgﬁdn@nbhldeprgamtﬁ ackds {reg. dlhydtomhlab|2emove.

acid, drobromc acid, sulfuric acid, Ehosphorlc

aci d, ﬁ ?P|ébhcgﬁneéﬁal¥h%OPFk%§s %ﬁd B4) t 62TV HRd
“‘EHrQéQ@QHCaﬁﬁéQé §98H @ﬁeaEQEbEléﬁ'ﬂlxeéﬁé'Ca§8'¢b2
tartaric acid, succinic acid, malic acid, fumaric
acsdpanmateng ahedweascoubecaéhy@enbeﬂzode acpd, thanmigture

aBRERBY Ene SurFoRi CORb Y RGphERarchECarenr fbAE- 0"

actdeaamgnpolygalacturonlc acid. Said conmpounds can
al so be adm ni stered as pharmaceutically acceptabl e
quaterﬁ%?yw§hl?§uﬂﬁo%hkb epeperson eRFpteddi ARt hecapt (P1)

[ e a
Sa%t o?B?ﬁeE?gﬁﬁ%ga HEE?? qagﬁgggﬁggmgg é¥n59885&9§1hav1ng
i sai hdépéndepbliythytoegeny ahkyh]lkpiebenzgylides and/or
G -C6-al kyl, - C6- al kenyl , - 6-a n i - C6- al kyl
ot SPE G (B Ry PRACeP SRLYF oS ekt kit 1 ky AR Y sucn
heé§f9$M5h8§é5y|asaBQtZohﬁ aneount gxi pa11i Asl wdtag. 1t
chl oride, bromde, iodide, -C)alkg t ol uenesul f onat e,
mePh§FsupPoratentasNfohtd®, S Phdsp ape, PBRVCcAPRBXS| BEE
(su¢ benz ucei t t
ol S0 250 BD 2 REL S RBE Dk ey EPLE PrefLLFRle! fron 100 wo
as@@ﬁbappmwcoﬁnaaﬁate Yyaandekeapeecfandbly, the wet crude

di nyl acet at e) . sp C rised are salts forned
DL RAe T gLk ahhe BEaTEr Rt Srers (Rt hoBlSafEaaby
Inﬁbg@nugoba§ﬁﬁwsug@a§§ ﬁMQéoﬁkQ%er§6E9OQ@tﬁo§E 4000 ppmw,
bi carbonate of a netal cation such as those sel ected
|nY@hem@F@uErﬁﬁﬁSFb@Vngtomoétkéﬁp0nﬁP@Ws ¢sddnaat
pobgssLumer LLLALUD sodbkablnecgartbopetals (e o
cium or nesiun), ~or an organic primary,

secondamyseéptebljara aikyt anshellAnioe sal tsedechyeton
frommethyl am ne, dinethylam ne, trinethylam ne,

et%&?éﬁ?ﬁecoﬂFéfﬂyP%nFﬁ% a%FV%?H?I%ﬁ%H% ghﬁ?ﬁh%Puﬁ%erhead

anﬁPQbHﬂbn“ﬁHﬁEQth ghHeagPes Mifkne and some low boiling

bi s(phenyl net hyl) % et hanedi am ne, tronetham ne,

ethmporahnﬁe ﬁhetﬁaﬁOLéhﬁheonethyBEmedtaﬂﬁnebe carried out
thyInDr hoI|n roc er |, di 2 P era2|ne
tﬁepF| re® con ?aE8d2Eegngbmﬂ$ﬁ?n & écgpg at a

oftémpetasﬁa@traﬂg@nbfonroumarﬁ@ce@tgsalFa acheve

derivative" refers to any conmpound that upon

adm nistration to the recipient, is capable of

providing directly or indirectly, the activity

di scl osed herein. The term"indirectly" also

enconpasses prodrugs which nay be converted to the

active formof the drug via endogenous enzynes or

netabollsn1 It has nom1been found t hat conpounds of

e oy o a1
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g and/or PBK d . Said treatnent involves the
nmodul ation - notably the inhibition or the down

wo egalbzkon - of the phosphatoi nositides 3-Kki NBGSEEP20061665708

conpounds according to FornmulLag(l) are suitable for
use as a nedicanment. In one enbodi nent, the invention

prqvi de razi ne derivatives of l.a - (I .
e s RT RELRR BRa et R RR depERaBNE Ry = SEPBEEERL PGy th
C apHelN, 18Uchot habgt hephikNPiRsi 6aA BtabkRoaE@MALbE the
ring, including optionally substituted phenyl and
opﬁr@ﬁalﬁykg&9§@|@a@@a pyre@rRyPLYRIERS SEPEet edk¥ione

| udi c o)
e e b S S e T I
supsbcésseﬁnémuﬁbﬁglkheybtapd 0pi j onal ) yasdbsbliuted this

Ris selected fromH, optionall
suB%FW%EFeHXCfe%PC%IRQF S%ﬁ%lﬁﬁuﬂb n@fE§F?T65f¥BnBPF§ of
sugﬁéptwbgﬂ &Blﬂg ﬁgkﬁexhnaﬂg gphignathyosyhstit utgd

-C6-al kynyl; R3 is selected fromH, halo, 1ncluding

chsbee b%troﬂauﬁy subgienat egide- Cs- geuyralbptr@mavey

cubsbL et 2 opaLkenud i O L oneLt BB LUK v ernonc

I nekrudiog pebhoxye 9§ht@m6h|M1SUbSélbbt&dnaﬁyhn step (bl).
optionally substituted heteroaryl, including p%;rolyl

RaThG dép é%%ﬂt%PBnFBB?F@ﬁ%FI9a§uB§tF?ﬁFé@dCPu
abk¥£sukgcbydf99mn§tby£o §bhxllobqﬁﬁkz RECPYl a

carboxy G -C -alkyl (e.g. butanoic acid
alkemyeaabonylrénQEBOQIRybm(ﬁ gC heth?D ﬂCbuPaﬁﬁarebly, the

opt,i opa substitu

bR b Bt EB kst A ROR T SoperbRati fuElbbe frbdasure in
aryhe taﬁ@@dbﬂgf@pmlonalty supst pt ut aef, phenrylatsuch as
cyano phenyl (e.g. 4-cyano phenyl, 2-cyano phenyl,
3. BJHABIPREASI J° pRENYRNIRAaPS pRERYLOsuehtas2PPuofe
phenyl f n UQL O
D oy Shans Ty, BT SR A ohensT Te o P er e ahedyl ™ 7
3- phﬂgestphenyb)n grohhotmpheﬂytmputodo pbéayly terg.small

PP ORsECRnLAY SEetBE CHBHERRDFE <GP Oy At phany P LhCe dbiing

3- ﬂBéhyblg@ét@ﬁykopmsﬁybh tE@EéOB?LbYo§HB§E|bé&§ﬂe
Cl-C6 phenyl (e.g. 4-nethyl phenyl, 3-methyl

phéﬁ9prpﬂr@FPﬂlH@F@nﬁbﬁypobhéﬁ§P¥ r@é#boxvlbh@H§IWlShlng to
(ebg F§u98nE8'8n? @Q ??g%ot e89¥ d, ;8- EEOB T?é%eactﬁat in
pheny optionafly subs ute [ ani no p enyl

(3snephyt) acehanwvdeephenybgntophi ohal Wgtsubstiet i edlene

al koxy phenyl (e.g. nmet hoxy phe net hox
SRy N5 ORI BAGF Fyo LHDECT Pub eun sy BRBIGH (R, alcohol, or
4- pegtyk QB@HY&%hyékK@é¥C§£@9@ME Gh- CReabkybtpheNYl xture to
(e.g. nmethyl 3-propanoate phenyl, methyl-4-benzoate,
met hyh- 3cbénzoateceopbrornalkfy sabgtth@reaeh@teﬁ@aﬁyﬁy into
in i onal | u IyI e

BT TP ary Y S Ner R LTHIRESY  abypfluacive
optnﬁmabhyesubsthéubeﬁjéhtopheﬁybssweh ﬁSuhaLo
t hi ophen ono-t hi ophenyl, 4, 5-dichloro
th|oph%%gh?ug?hW%Eh%ﬁuéey?lkﬁg?%%x9x%ﬁ?obﬁeﬁ?? ?Eeﬁerred
tthQhﬁQ€e218§rb96¥|bél?éégér abkaxygaibesYlhere the
C - C6-al kyl thiophenyl {e.
mephgbeBcehpbphiener2icarhdryiace) addyarkosglaebbpnyene
t hi ophenyl (e. 0. thyl, 3- hi phen- 2-yl 0 t|o aI
suBSERELTed Bor PUPRor et ghicRPRE"£2YbbeatRlboBY aing an
6- spt pbokinsdeyl (PYr i din- Bnyk) stept i(oBal | yasubsti tutkedater
pyrazol yl such as hal o pyrazolyl (e.g. 5-chloro-I,3
di met hyl - pyrazol -4-yl), optionally fused heteroaryl
ring such as optionally substituted
di hydr o- benzodi oxi nyl (e.g. 2,3-dihydro-1, 4-
benzodi oxi nyl), optionally substituted oxo
di hydr o- benzot hi azolyl (e.g. 3-nethyl-2-o0xo-2, 3-
di hydr o- I , 3- benzothlazolyl) optionally substituted

oy o
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i ncluding nmethyl; optionally substituted C2-C6-al kenyl
and optionally substituted C2-C6-al kynyl; Ris

waedogorwai from H, optionally substituted G -C pei/kpiop6/065708

i ncluding nmethyl; optionally supstituted C2-C6-al kenyl
and optionally substituted C2-C6-al kynyl; R3 is

selected fromH L ha i ncl udi ng _chl or tion

SeLest e Lo o LOPLudLng ehlor o) 9pLLona LY, nea o

C2sEbpalikenyhayopti peabl¥dasybshht viedn£2aCorabikydykrom the

optionally substituted al koxy, including nmethoxy;

opFFEﬁ@IPikgéﬁéﬁiﬁﬁt@@raﬂyl?OéptﬂéﬁaﬂF? dabsripatedn

het.er pa cl udi YELE R4 |s f

op fomar o7 6hBE: LRI R o TR ERLEC L bR, o more

et byt rabueyl coppopyhtscanboky ELild€d- abkyhe(ergde alkylene

but an ic acid% Ikox%carbongl C -C6-a|k¥I (ehg.

mebhyPS4- bUt anoaEE) SOBPRPTBRAFI §TSubSTPPureg thdat are added

C2t§5tﬁékﬁﬁfér99§'QBabEYS§FQ§5téHtegn§2w§56ﬁ|kXBthtate a

optionally substituted ary |nclud|ng optionally

su@sgttQié@l9hen§brsu@ﬁtéécéybhocbh@ﬁyng(@fgthﬂ @yanblbrlum

ph yI n hen ano enyl phen

phggy %XgrgPEUor%Epﬁ§%§¥ g?lg¥f%ﬁgr8§ énaFl 4- Pand

fIunﬁsphﬁeybroaeébu0Pephenyb¢ eﬁhk@[@ephéﬁmboﬁéngs are

2-chl oro phenyl, 3-chloro phenyl), 4-chl oro phenyl),

|08615H%E9F %@dﬁocarPaaa Bﬁ%h?g) af8l BreAbPpheaypPms. The

(edQstﬂlpé@ﬂ@np998¥£%8n§uEgﬁnMé QQEPXEd(qu af- gyl sure
sul fonyl phenyl, 3-nmethyl sulfonyl phenyl), optionally

subst Ftuhed €4- Qﬁ xaﬂﬁihﬁﬁﬁénﬁhd(%tga 4oiplchyl upheringe of

3-nmethyl phenyl, 4-trifluoronethyl phenyl), carboxy

ShERYP De 8. £8. BBRzoFc BEFAST@bhEnzohe derhillation

3- propahoh ¢ §% gaPPEQ%'%utOQE' @k%ésé bsthtpped, ?ﬁéé of

am no phenyl acetant e phen optiona
substit yt ed @bkgxyobhﬁmfl %%dgat4a”%%%®é%aﬁﬁ%QYHm the
3- met hoxy phenyl), optlonally substituted acyl hen{
(egan@ea@éttromhéﬁyf§ tal kbRycar bBhgl Aoy - ceudekylkylene

OhERIke (B8, TERYL 3LREORARGELECIEONL  contins rom .01

substtﬁatpﬁmhebermatyk m@cbuﬁregeeabtpnﬁkbm 10 to 150 ppmw

substltuted I m dazol y é . i m dazoly

, 21 dWﬁE?ﬁle?ﬁ168£%IPB §F¥ab6§tF%ﬁa@Fy %EB@?u?h%Eée“e
thb998§n¥5t§yﬁgda§r8ﬁ|QtéB'QB@?”MBn&glﬁs less than 120 ppmw
5- brono-t hi ophenyl, 4,5-di chl oro thiophenyl
thpépheherylag@ambm&yethreﬁhEﬂbly(éegs than 1OQ ppmw of
fgtOEge?ﬁlgpﬁgrbféyétgfg%égty aLExY£aLbIRYL i, Cand most
nephgfeaabmyopéssetaaﬁabbopymatef andeal koxycar bonyl
t hi ophenyl (e.g. nethyl 3-thiophen-2-yl), optionally
Substl?ﬁ?earb§?lﬁthyte@% @x1de fractlon comprises ofl total
6 BDphOL L Dod- yLoRybEdi By w¥£%ht095'9gabb¥ Eybﬁéh5HE99f an
pyrazolyl such as halo pyrazolyl (e.g. 5-chloro-|
dlﬁbkhybnpyoazdb 4eyeytedpfromathy fused heneneanyg of

as o tiona subst

i By SEBenasatox: Ry bsHe skt g dpatylane oxide, and of
benzegi 8X0BYbY, wepghenabl y.sobsbi;t Hteght of compounds other
dihgdro benzot hi azol yl é 3-net hyl -2, 3-di hydro-1,3
beh28Php &EBLGTNF, OBpEFon Fﬁge§®EéYrt b@dcrUde alkylene oxide
di n zoly Jgre
2,?¥%§Een§o§gﬁg%?g§§I§F ?eégtlggang Sub tltute%lkylene
benxbdadimzoéypreéegabelmarbenhamaaﬁazby deybht, even more
opt al | subst tut ed oal kyl ; ti.on
S e P E R HeL et BUSEI SATKST . Ehehodi R BpbroRarRy Y more
substituted pyrrolidinyl; optionally substituted aryl
C-C -alkyl; optionally substituted het er oaryl C1- C6-
al kyl, including optionally substituted C -C -al kyl
pyridi nyl such as pyridinyl nmethyl (e.g.
pyridinyl -3-nmethyl, pyridinyl-2-nmethyl); optionally
substltuted C Cs cycloalkyl G-C -alkyl; optionally

L T Y 1 . o o
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wherein R3 is selected fromH and optionally
substituted al koxy, including nethoxy. |In another

W@ p@eiotioel enbodi nent, the invention provides pRCHEPIVE6/065708

derivatives of Formula (1) wherein R3 is selected from
hal o, including chloro, optionally substituted aryl

and. opt | p |y substituted heteroar o

o haRy P Te TRy AREEREr  cheeh Tor enboarrenb ot G Toast 39% by
lnM@ﬂ@h@n 9@ayhdﬁ§r@yp@éf@@ad@plM@taveﬁa@f9ﬁernylaet@at
wherein R4 is selected fromoptionally substituted

G axd- apﬁplpraﬁﬁrahaV|§tsa@§ﬁttaﬁea yovelighkeffl alkylene

[ te Pt | I ‘

SPbLPRE., EBLRtrbly! CenGPpERal Y Y ealPbL 088! Haction

subsmptused heteosar gb. QBﬁbeaka@htlDf&ﬂbkbééne oxide,

specific enbodj ment, the inv Lon provides pyrazine
def'P¥at PUese 6?£g§rLﬁFa EF?nmﬁ 85 EM V§19BFect8a Prinre
oppt@@@tawl§ugﬁtmbgted9aeyb @gdw@n%henayéy aabétptatsgably
heteroaryl. In another specific e odl nent
|nt@ﬁ@|bhapr89+aés byra@tﬁbtdeagvaﬂum@seoprﬁéEﬁﬂbaY(ﬁt most
wheggein nd r | n,anot her h o
oper PR Purisibhbnt orRetr foahtr B hESY: HHEh osP agi Y
dewevahtyeseof mboenplrarélribhesei noAci SON/9B, bD asdgkt, and

are C. In another further 38e0|f|c enbodi nent, the
i nVeRAti BREpREIP B3 pyFasFna  débivayi YeSIBF Ror ik ¥LENS
mhgggag AcnB apdEnace Geilyl SoMbohRqangthginseeshfkCon the
enbodi nent, the invention provides pyrazine
deepvatdaesoofrﬁachmba @f)SMhEréah Rirsetectednfpoadticts of
hal oge net hyl ; eIe ted fromH and
ot ORI PoMRGRaET: VB Al RoRes et netict AR b and E
are asTdef tnede aboNgleha @ﬁ@a@efra@egoﬁlﬁayn@@dtaent,
the invention provides pirazine derivatives of Formula
(IFYﬁﬁ@?@FﬁOF& gefectedaf KBRTH and ﬁék@@@ﬁz R2dj gxygen
%QM£a1§§ eﬁ?S&ﬁgtgrgﬁbﬁ %QdaQBthﬁéglyketo%es,
stltute ox Eare C R n and R4
arelashdéﬁtnedhabsveactdsaaodhestspSC|Eucheabodanent,

the i ti : d t f F |
(I SoREPERn faePLol PN e hopRop SR L EER et e P THRT
H apdmat Koxyhdnths dorfesBon®i8hdc-ErBhre hpdgpendently

selected fromC and N, such that the ring Ris .
opti onBheycEudst #t gy eenpyprdiayfraraieng maydet fpegomprise a

ab ; . n n
parLLhI AP hoct O PReY B Sae tane ching BF FNEARATE
PROGESS & Qo THEu PREPARAGTh ONo OFmAr POLNESTER REShdlvEi ek d
of th in nt on The $ gﬁent inven#ion rOV|§ @ .
i nPEGraf ed ﬁr tesstfo ePBFEpalPat Fof of 25 poPyRSTELSe-
resh8, ma10ehy8est RE1§88E ekt abnall 8rbywsUERt PEPELSSe
and a fornmul ation conprising such polyester resin.
Proeéssesaforeitietpr epadathonfoncpopbyesity testhes apeinal
vekl k [ h In this specification, the term
poP?%g?éga;es% ?Fﬁéans the pol yners formed by
condensati onuaté dikarboxybktdacrdscsiich ﬁ@r@hphafezably

acid and isophtalic_acid, or dlcarbox lic acid
anfyarPFdes 8tchoas ﬁ%l@P@WaﬁﬁyHPFHéa Ktfafj gxtde) having a
an@¥g§hgea$%£9ggoﬁ¥h¥gﬁﬂgra%§959£30§uﬁBr@Stﬂan 2000, yet
, 2-propyl ene diol, diethylene glycol and neopentyl
glm@ge preédrﬂglyoaalmeshaﬁDngpmmpphth¢slaaéydabrﬁed

Enc pedi a of Chenj cal Tec
VoL E8E TR VeSS (1880 S R Bs0-980 AT BF ab Le TEoRY ot most
progespmipr yebempasup astgrab of; astﬁbataadppﬁwyeah@rﬁost
wherein (i) olefinically or cyclo-olef inically
unsat ur at ed conpounds containing at |east 3 carbon
atons (propylene is nmentioned as an exanpl e thereof)
are epoxidised wth saturated aliphatic nonocarboxylic
per-acids containing at | east 5 carbon atons, and (ii)
the resulting m xture consisting of the epoxidi sed
conpound and t he hlgher saturated allphatlc

o o o - e oy = I ey
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per-acid used in step (i) . It is suggested in GB
956, 180 A that before heating of the epoxides

wo eoomeeveget her wit h t he nonocar boxyl i ¢ aci ds BET/EPI0g6/065708

fromthe per-acids, polycarhoxyl ic acids are added,
such as unsaturated or saturated dicarboxylic acids,

for nuf turln ol yesters n_the a e

0S6r TR0 ADCUCHOBOR YR8t F STaEE HOPPBb eifhy BRLYTAL EKECne
pregess) 0ﬁa§5n$5§ #80gA: , aﬁ@@a%@oﬁbﬂé§ﬁﬂa§0ﬁEQyﬁﬁ b% more
not separated from the nonocarboxylic acid derived
fréh@ﬂhéOB@r HerHCRGhIER PSPRRetexNdant Masédofntseepater,
(i g; ) er.p
Stégé(1?§BQé§hﬁggi¥h§ 8§§§$PEE¥hs§§$d5%rgg %Etg& LDiene
SaCdnSbepeff¢caeé Weahbaﬁtélfﬁlstépy(by)steﬁﬁldblMDand

st i), and are ¢ d out as a one-pot

25? 3 %h9r6€ d5851PBr© ?héyﬁﬁﬂﬁ?ﬁ%?ﬁFe GFSBgVQEEt%Pd acids
re%kBﬁ cRBavENL,08aL! ¥xCQaPEESgacontacking therfawit, even
materi al s at high tenperatures under continuous
rehﬁvéra@ﬁlﬂaﬁérdlﬁtiéé@é#Oandsﬁﬁﬁéaéh@ﬁgyfeﬁhP@Eeﬂiose‘

r escr h8 5 | kyl en .
o S AR g S e e ara e o SpE o AT Ry gt ch @
glyéeyShlgn thhg-puecess, ahhehahkgleﬂeO@gngelﬁﬁacés

W th aci d- and_al cohol -functional conpounds in an
exBFﬁ%Fﬁ?EuFeaEF?BﬁIQHHYMAFﬁ%ugrYeFéﬁg% Bt KWAERE. A
dlé@@&@ﬂ&@ﬁ@aQBStQ@ uges0f 58l kyhenseoxl des, rﬁékgeéré@erably
the cunbersonme handling on an industrial scale, i.e
severapmvhobswaadeof sonseperfanhUQr rﬁdpattonubérthe water
stora tranfa t and andlln t he enV|ronnentaIIy

oX

ha%%?g% § 44 |cC8FE Veﬁ%doxFﬁggrsgu%h as et hyl ene

oxi de ﬁ@do@ﬁ@@glﬁﬂetﬁélg@bﬁé@tCpﬂ@@é§@“§r@ﬁ@r§@§§ also
i ntensive . A disadvantage of the use of al kyl ene .
oxF@é%t?ﬁ FﬁetﬁﬁnGPaEPGY@GBFZ®6F9@sPéraﬁegﬂﬁgl?@§iaééder a
thga§§8”8§c8£ EOEMd98£k¥'8'8$ Békgﬁ ikNg FES and/or
oxI des he presence o y yl ene
oxdde%rbamybecdetndn&nhaﬁrndethenpaﬂyebyée pnddact kenhone.

process due to formati on, requent | eads to

P RRT R et PalEbino PR The B Shor FEoheR e atar « bhe

pOhY@éh?ﬁef8§lHet@H@hw@§lnPé§@H|@ﬁt@etgétpo teedkaresin
ight distribution, viscosity and functionality, and

flwthaBDV|@ﬁ?ﬂ@ﬁpb#éb@rgrégprféﬁchngﬁaﬁééoh@éﬁcéﬂder

ap a d_ch I y

coBpHRBELbl, rPafl REOLREUoE ERLET SFLARLLELY, Ohp prese:

oxﬁdeenﬁlpmlyESbepenaamﬁacturehhaﬁobgeateestesmhed to

S | -sc oducti on_and ni che applications

aceBr AT iaPy e P Re B eSBRECF hvBROTBRC pr BUStBoPRbYegRer resins
i nbegratgd1presgssihorrbheopnepapati onpof vaipetyest 8hits
resin, conprising the steps of (a) reacting an al kene

wi Bhravedi fapheadxp ddnbyila, thécph@éen@@l@foﬁnketone as

ep n_ca t 0 k n Xi and
R g SR L R €

conprlSh@gcfﬁaaw85&@bgn®eoghﬁetﬁr88t95&bbgpmeag@ﬁ of

alkélene oxi de, and % reactln the crude al kyl ene
ox? %prE&tFBWPR}FﬁSoﬁ BFOWD?e coRpolirdgsefectel®® bV

fo@l%H@ SEOHBm§QG§a§tbBEletQhﬁaép9§Yéhé agids.
di car boxylic acid anhydri des and

(impurities). Because of these impurities, the final
polyester resin prepared from such crude alkylene oxide

is different from one having been prepared from pure
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pol yhydri c al cohols to obtain a polyester resin.
Applicant found that the above-identified

wale@adrsamt ages coul d be overconme by enpl oyi ng BEI/EP2006/065708

essentially crude al kyl ene oxiide fraction, which has
not been subjected to conplex purification treatnents.

The. subj ect C mts to manufact ester .

{ oatRUThRC Pl Aot pPEF TobSr oo PHVESEFE DPoLRkpPhadnaple
OXb ethénﬁr@%éﬁtspgﬁt&bﬁaﬂé|le@@ﬂ@ﬁ@ @Bamrpﬂmsﬁtakt

risks and inpact. "Integrated process”" within the .
suEPéE?S§9éCFP$éaﬁlUhlﬁhsh@ﬁ@ £@9ﬁ|mgd@h5fomh@ure starting
pr@ggg;@g 1for the manufacture of the al kyl ene oxide

an e polyester resin are conbined into a single

pr ocesShe Theudat egkat eoawkhda papclessenpl pyodueecording to

al k Iene oxi de, not onI has tE? éﬁg?Tical advant age, of
I

avbi'gi g ﬂ%%Eeé“MF?ElB | §° (&P oXfde*that afsdv™
resghbsnhfidnskmPhebtProggssonandutd si@pifheankigost this
reduction and reduced environnental risk due to the
r edagedehaddbnhggeoranspér toandniherreedrateespot Age.
Furth he c tal_and_ener sjive
DuPEPSLOPEEn LDECPBRLYLABN BT Y L NLEDSLYRGe i
regubﬁﬁdeﬁanwbéré&dUGEHeﬁraEBngﬁéeb¥1a&Qlﬂed pfhdsced at
onveni ently achi eved by pIaC|ngﬁthe pol yest er

may be ¢
%ﬁ?aé%ﬁ?lﬁﬁeuﬁ?ﬁuﬁﬁeghénvFE?nP?§Y8i EMYL Ry [ BRe Hence,
OxtgngHQHﬁﬁEEHﬁéﬂgayﬁyﬁen$hbﬁhd8§rHh%sbé0s9h£€§8|Xs
transfer the crude al kyl ene oxide to the reactor
"Drowotkylianlyhanat hebsabpece sbéyiéneaoxbdehaSPuhe

N g R R R

trapsporbtvba peadrcar Hankeg, tBe pﬁycegberfb@rﬂhgtance by
nnblle tank. In the present specification, the term
"cftgetafRgPERe BxFHBIRr ackybAner ekeéfrls, t8"d ePudelater

al e~ pX n f 00% by

el SRt o 05 G50k By el SRt 67 4T RyT ene burde and of M4° =™

fronrs. 8% byenei ghidep 6r059bb¥xMagghtudé ebhpdbandsoxide

sel ect ed frog% E roup consist%ng of vva%ert n

al QBHyHBES Rer¥neRSand aci ue, Sa5YobtaPRABPR by EHRTOCeSS,

subiegl, REREL§Sthdhe1keraBe"¥REde8rbedbYe €R¥ABddition to
alkélene oxi des refer to al kylene oxide fractions as

obE en@bh@rbyoﬁp@eégéss@épéheayea€bn9nanadvﬁeyag©@u€éyr in
an ) S [

hege%EL% %&ég rQE?%gsﬁggé ¥ﬁ§xf8$§h§ 985? Oélde is
aIkgheDEedxiﬁer(iustheteréberpeﬂyésthereealas tputeining

alk | ene oxide") havin n_al kyl ene oxi de_content of
PEOPRAA 6906595 by  det GAY GRS GBNEPaFPYSEORST dered as

Sa&bﬁﬁ@ﬁ&@ﬁ&nf@bnEgﬁnﬂﬁﬁufé6hU5@ pb abkybengeoxhdeor at
derivates. Pure al kyl eneoxide is generally prepared
fréﬁﬁ@?u@@eaFkyﬁ@nélel@@ebyxé@ﬁplé%daﬁéo@xégnépvé/ by

pur it tiron_tr n | al ific
usﬁ%ﬁ?§gco§pr£s§§5§§|%§%| ré §99§Eéﬁ8 XPHé 1B 8hh98yed.
renovabrefetapuyjttes b@mbin@tcb@seomaaihe atkyé&ﬁe 75% by

oxi de, and/or fqrm ng azeotropic m xtures with the

aIW?F%HE Bki dEUFe ﬁé?YF%ﬁ?aPF?d@rmeE%IPreéﬁéﬁbly at least
puébt'69tWQEgﬁgqghBeﬁo§9”BE@¥e§9H19”§B ab9n9e9ﬁ8§u8?3crude
| arge anobuntsS of energy as well as involving t

undéki tedehandfie ngllof %MRy¢@heptm@@hﬁ bs owfengdly ncarried
EP- A: 0755716 U§-A ? ESEQ 0 g WO A- 02/0704 97 . The
abBVe- deserBeld™bur | Bn %r 4t eRfsCArSs FRRACTHS

alkylene oxide comprises on total composition from 95% by
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generate poly (al kyl ene oxi de) of high nol ecul ar
wei ght in the purified al kyl ene oxide, which is known

WO eoo7ez94t 0 appl i cati on probl enms, as descri bedPCTIEP2006/065708

US- A- 4692535 and WO A- 02/ 070497 .- Pure al kyl ene oxi de

I's generally prepared fron1crude al kyl ene oxi de by

submi t al kyl ene to one or no

F PRE DRt and Go Sek¥r BELROS GF sPRP| Afi BhECor tkRbene oxides

CrHQ@e@EKM'@B@moﬁhéegr@ﬂﬁr@8Msl5€1ﬁ§kMke@§h9Xéﬂ§ bgide,

separated as over head groduct from contam nants having

a RFrgRELSROI PRhgSpendt PRBY LENSt aleéect henexPfactrpPieds Dy

di sti t upder, ad y r

sl Ak Ry P Banrafe 5t U5 She CAHerohy FRahl kylane

oxeteyisnsepat dtedtasmongr head phedpcbduasldesoflbhd crude

in fS—f—B 881, 996 and US-A-6, 024, 840 . O her

suft &b %DBUPng€at|on treatnments include filtration

and adsgrptign &yeaﬁnsn&§u&ét91§% i £AbI 6 8dsOF heRE 80AS

described in US-A-5 ure al kyl ene oxide is

coﬁbtden@d io @bﬁprubé bA resaledonpbbi prbarnbae mhhArials
E85f69% %ﬁ%gﬂhs ﬁuéékxéengl éégg PégfﬁfaPh%s ﬁv81ves an

al ylene oxi de"contarns esterd deh , an

|nlﬁ@ﬂmemtfé&t@ﬂénobetessntaaaaiﬁexppHMIapﬁ@fﬁﬁﬁbtyonal

| ess than 50 ppnmw, and nost preferably | ess_than 30

ppﬁﬁW@BPF%bPﬁchﬁﬁeaéFK§F%ﬁeoék@@e PBF1PRRISUbLRCED®
Dr99§§én88n59'Qsc98§195t”966f8£mtQO§9d§b§¥5§Q910é59§§
known to be useful in the preparation of polyester
reseastlsnchraﬁkytenwhoxhdehenoq@n|seaadvénrageoughyh

ic co unds npri om2 to_8
o BhE T b er BFRRry SRaRRr er A0t S, BREDHRE erEafRERETy, the
at@Hﬁdeaaﬂkﬁméhepbﬁi@éabhd 608PbtShBgc Ol i EEOPLRyL Ocdacid
carbon atons. Preferred al kyl ene oxi des are sel ected
freflYAEIgPoupreohSpStPAgUBFCEr iBe ebhyfahecBxPdean
crt I e c e.bu n e
o o1 e Pea r Gae BT8R 5 dos contar n o hyl ena” oky ge”
andtpmspyEemelaxodecompomhdshaccudélpgopylEhe submects
t he st preferred. Crude élege oxi de_ as us? ig £
th@rgﬁﬁféc?rﬁr88%B8uP§S P%Eé? d*hctording’ tBEStEPSPEY) from
ang {B) 6. atbistepyliadgenantahkenentegdri ser pagt e hboms
a suitable oxidant. Suitable oxidants are capabl e of
epéxedavpeﬁaé¥Ytﬁéeaﬁkénéntéh@hEOEErpésbﬁﬂépﬁ@l groups, but
a'%xgeQ?S8nge rJQSnQXEQaEEQ.kQSRUQ% 8Xﬁ969m1§8d rqups,
oxygen cont ai nt ng gases or m Xxtures suc air and
ni thoods gxodes & hearbukvabtegoxidant suateble initiator

hydr oper oxi de ¢ ounds, suc romatic.or ali tic
R LR s A P LT PR LY Pl LS

i ngbudechydrpgganperexi ger hertkary BWkylable for reaction
hydr oper oxi de, ethyl benzene hydroperoxi de, and

i soprbpylthenzehe hyhv@pe¢@x|@é the mhpekhlenfypxide.

benz d i de. p Pr bl vy,
thgugﬁs g%téggS%gf dey ?E?g Er éﬁ&%ﬁ ﬁgs Pret 58bLYs yhydric
nnamecabbsxybncapeﬁn@COd fbbme2pteferapayoxyhegﬁxuﬁanper

is not a per-acid, Suitable epoxidation catalysts may
vaP?leB%b%ndFﬁ@mBﬁeFh%fsEBgFré?étéﬁHOBXFaﬁﬂ?unéﬁl?ﬁﬁlﬁater'

pf89@§§ sehor gt heopr odustbon1 of calkylene gxiderbncl yde sng
[ GEEERO5<00) o1 Deo s A 5904805° "PEYEEIE JhugeLbls a
VIP¢A2@©§¢@©Q1ﬂ1 peFOa€rmShahCel,thElmeeba&aﬂpgnp@ﬁe,
I ide fronpr ne and jorga j C
P PP a ke oar or TP REEEpEne maRn AT Ae JIb8isane
hyﬂy@@@kgxpﬂgngn beebhaey (bukyhenol 2), 2,2’ -bis (4
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hydr oper oxi de may be perfornmed in the presence of a
sol ubi l'i zed nol ybdenum cat al yst, as for instance

walemenedved i n US- A- 3351635, or a het er ogeneousPCT/ER2W&065708

on silica catalyst, as descrdibg inn US-A-4367342 and
US- A- 6504038 . A efin epoxidation usi ng hydrogen

P UREATB33280 ) PANBE Rl PLONIERE] ol y-priagt fogt o (1"

t eepaebegyphénihendtnest epggpﬂéhb@anf 9£@yb39§dt@re
ethg[ene oxi de bg reaction with oxygen over a silver
catalpsetiFupiaeholeheodrpeeingpeki dagFbnl of Meref pagferably
Wi n,a hy dr in t senc f

T R e e
JPgﬂeép%SZFféfetEbBy5859265l1pﬁhﬁ&60@888ﬁols contailn at
US- A- 6281369, JP-A-4-352771, US-A-64 98

USRS 54412695 aRBe ERE AP 6507678 %hi ¢h & cWSEE pheferably at
praduct sonyatoal kyhengpexpbdesnysbnglbet er ogeneous

catal ysts that incorporate a noble netal such as
paIIadT@ﬁ1@in@o©ﬁe@h@gar@®¢tl@m kgttieas tinthhaBobrcompound
zegl bt 8. Apantigul arly,prelerred progess forathe, .
preparation o ropylene oXi s an in e rate
stybepﬁeﬁmﬁ@ﬂEbhpbﬁpyﬂeQEn@xnd@ phocesst aBef@Ekylene oxide
i nstance_descri bed in US-A-6504038. This process is
pa@??@ugéYF9l|ﬁ?%r@%F?HBOFYI%ﬁeaﬁb@yeg?%@egegyneﬁBeBe
pr@@ﬁkg ek$ aD-HBgahuLahed P9£¥§§é§raE§Sb8581ble, and can
Preferably, in this process, east part of the
dlbarbokyrateQCLd bhedfcaabouylyesaerdraﬁhydrPdeferably,

a co oun pab e .of Il
PPy R EPRE R n e R eRRG PP OaRoER LTyPbRR (o of the
nnp@agénthe&@é@blys satkgdcronpennddisdsal eic acid
and/or_mal ei c acid anhydride. The reaction m xture
obt ai €| AedEepoLaf L coRtRi hS) warefehrdl Bl k5| @hécokfdeln
as I i dapt ; en
Dy e OREETS OF Che'r easthBh A Kyl bhe oxt do TRar Fgrelvets
focnmgruaestempéamdsscbhpnlsepgratédvahestemetb) aslacted

de a%ﬁ%lene oxi de frgctlon Thi s C£ude alkélene
88mf t PoR"Ps“generafti'y Eﬁoﬁhngs wet Crudareses

a|ﬁ¥§ﬁ@§l@mlQﬁd/@BdcgQBE@mnSsﬁéEnh85%%QYe@@hGQlehQ oxides,
99. 95% by wei ght of al kyl ene oxi de and of from 5% by
weFgherideo, 0896 byt oot ghttvFacefponhasrietect edifFohes,
tthQé?#E 80”8&§558?t8£ “@ES&EeQ'Qﬁﬁygsﬁht§8£$ES§ apd

ese rnpuritires’ ha orlrng points close' to
t hemahky| eae oxsdejbaddiorUferntazeobspphadnmaXkutes

with the al kyl ene oxi de, |ch mak g p difficult to
b e es ph s onarap ey teolar By 256b VBB S ChbReun g of

unreaet eduahkgpe i remhherigact LORCMhXtdhee 8RAz(RE) oxide
separatlng the wet crude alkyfene oxide fromthe

m Rtareavbiaithedlindesepalpbe) 1hgsaucheast Lokt colored
distillatio r e alkyl en i-de

obb BB T n U eBE (B) ahd [hD) " cOnt alng T nop oL
quaathly98soinbyupéodUﬁtsxhaan@g acbohki pgchobnt Aebeseite

to_t he algﬁlene oxi des and/ or form ng_ azeotropic

m xEafes (Wit h (BRePal kyPenESBx e Baehl ascaldefydes, as
SeRcQHEoQ?@Y@ aé§d“@g% a§e§@ﬁ?r ahl 95@£§r§?|Yead cobalt,
contains fromb50 to 00 ppnmw (parts per mllion b
merghe)e@fthateadmnnmeapdeﬁeﬁébﬂy Frentd08lvet 4800 be
ppIW 9f ter. Yet m)rem %sra ¥ th% t crud ran £
al kKYPené® X de"Bbt &F ned"? ep” (ByEBn hEai hE ¢ range o

0.001 to 1% by weight, based upon the dlcarboxyllc acid
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nost 4500 ppnw, again nore preferably at nost 4000
ppmwv, yet nore preferably at nost 3500 pprmw, and nost

w@e@ieeabl y at nost 3000 ppnw of water. |n stepCct/BPIope/ass708

first distillation of the reactd an m xture cont ai ni ng
t he alkylene oxide gi ves an over head fraction

contﬁ a unr ed,. al kene and sone omgﬁ g

i npUryer %t%PF t76R" t FeEPHEAL bEe% FiPRats
0U§eﬁér§l@§e§§ﬂfﬁegfoﬁﬁoﬂtlat@eﬁp@rét&@é Nim Re(bahye, of
and at a tenperature range of from 10 OC to 250 OC .

Theapst iPPafi ba 4R r@nnv@dtﬁé anpegaetedcal Rehles apoag of
“ﬂkboﬁtQGEO E@’BQ&"@H gﬁk k?égf%ﬂb?ﬁl&éﬁPV89 from

he crude al kyl ene ox1 d era e crude
alkyéeeetoprdeeas pseﬂlta thepsubpeetupsatessteé polyester
pregared roces i ncl ding t he, steps g S
and=¢b2y, aglP §PpefRPt 5°toPF BGERT ERe QFZE bt Pﬁe

d!§%bhh@5t98n§n|bl@fe§é§9 é@gitmﬁhh@lﬁ?lBtatﬂéngn@tlator
hi gh throughput. In step (b2), crude alkylene oxide is

gehetafhyegenpvedet bgesheemperAthoter abdi Wepght ratio of

i X r GEBRE oF RBAC P RCSPAb RLF] Chenal aREPPRY S P oA "

treahgaﬁtdéaalbewsapfbedcoug pblacpressueeint wtoem 0.1
to 2 x 105 N/ n2, _and at a tenperature range of from

0 @Eﬁf%IQBE @QﬂeCPF%FeW%bEQtSth%n8|§?FFFQ%?6nwelght
tr895H?EEut§oﬁaéﬁaeguHHE1@Ba§19%eS§H&ﬁ kBsthe haPgseOkor
fromO0.1 to X , a tenperature in the
ramget@ﬁcér6nrm@l@CBdoozocheraSVétOér@deradkypengylene

oxi de ,can_be, ac n e | yest.er resi

o BHOE BRRRF £ o0t PBF RSS! §oudr SSRATT Shmal s, BArFbR acid
of ahhedpoliyester formulation, since during the

pol yester formation these by Eroducts becone
|ncorp%%h?é@thY%thetb%l?%%? tOPResRnStePt AUt MW shPng
toe?§e99gadlhos@o¥r9; biedbaenthepeys | ol soheligveds,

hat 1n step (c) e water presen ? e wet Cru
aIkywehE1og|decaddansageoustyaatnsnasPaefmpamecttbaatrude

al coho or re h anhydri de resent, in the

PR ST e T G A
elBB@&IB@QFltha@MQYtbnb@téhﬁ PRl ¥BBEr OIihSmEeNDNeder
conti nuous no negative influence on the subject
pr@@@@%eﬁﬁgnf@ﬁnahlﬁlfhéa@hSﬁégecrHaéyavﬁyn@né prhge and
IS refe a I 0 ye r

totkaral] SeBL R AAMBAELLE a LObaRAYPEhE thue reacpion
"drnyxcundelsabkybeaée oxldeauﬁyfhethﬁplayed tahpehataye in

be obtai ned b ddi n n.o ste

oreRo(BefSe B, BGH " nR aber 2P Epr Buthtent vt lding
al kb enesoxkdeuhsact k9Re@bpai pedetp §E§8u&@2)THE¥ Relows to
removed as an overhead product fromthe crude al kyl ene

ox#déIOQQCeodlfﬁgr@ﬁéefdégéﬁpbéﬁlthews-ﬁPQGOQGGQSlgnna

| r t, -0 iler
con%%%é%%s ﬁg% dgg%n?g ?Ee5§?§ IQRF EQ%EQOX|de
Entra|HeWec@ﬂpoaentSfatEeCﬁﬂmommﬂsriaas ﬁag addetetont in
the material to be separated, and which facilitate a

d|EF?IF%ﬁFBﬁr'féPdlEQ?aﬁ%@CByth%FgFE@Poﬁcih@ay also be
equbhibrtem 9k éns§§§9ér99§geaﬁga8€98§ s5PRbI {¥) they be
separation and thus the process. Preferred entraller
corpohentsdaie al Ephatecragdrotarbonsthavidgciedris
carbogrg ong hg dj t|| ation treat ntecgraE q 1rst and
carried S?g% pr es %u?e gFFr o 2°B 0 hf !
andnhah aeg@ﬂ@@tapuéEefangg,0hoﬁéoaro Oket 82001 0€ is
Preferably, the distillation
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treatnment is carried out at a pressure in the range of
52 from5to 10 x 10 NNm, and at a tenperature in

wo b@7nzege of from 10 OC to 150 OC . The dry CPCOEP2006/065708

al kyl ene oxi de obtained in step (b3) preferably
contains fromO0.01 to 150 ppnmw of water, nore

preferably from10,to. 150 of Yet nore

P BPEFAETYt he 7 5B AdeT SR RFBne b 4B BOEAFRED PFodtl oF
st@ps{ b3y €pat abpsmhessikhanudq. ppow ob1valerarBgainic
nore preferably | ess than 100 ppmw of water, even nore
preféfabPy féssrphurl80 pphw, 2A mdﬁﬁ§@8p¢@¢éw5@|§ore3s

th e he I |
e e

webght, tOeBQpBSH&bycm&tght béx&hydtkphéhelbxldehydrlde,
selected fromithe grou tlng of eth

n
pr bpyFahed 69|8€tB?9b8t PEM rb Fdedd éﬂﬂco?gfgonF% é@éﬁyaCld
weh ghY o+ 0a 0 D8% by eI gbhieh GeyPRuNdscQt hesnthap in

al kyl ene oxi de. Preferably, the crude al kyl ene oxide

f raembonatconprivsel @tBfeQSEagB@@bydméﬂQh¥b©3YéﬂRyﬁ@h@S,
oxLey Br e BLeterably TRLE.LNA0- DO Yo 0ELght 5 ey e

nDre pre era y at “Teast % gh%
pretefabbylanaethanmégg@bylmeaghﬁ EMEﬁrﬁEaEelc acid, and
preferably at | east 99% ht, again nore

pr 8FRY @bl §e o8 ERGA- 95@@%?IR% gﬁ?e BRaRADsE acid or
prﬁﬁ@ﬁé@h& §5h§8§§8e991§d§9¥h§@h8h5c98 akkylene gxide.
Preferably, the crude al kyl ene oxi de fraction
comptesesaatdnesd QQIQB@bbthérgHe oThaIRyrehesbagde

f b h 99. W b
orERATREF AL HbeT o6 Ba0Rby Wer GHEE BE hBF et o ¢

pretepabkyutessnt has 99n§é9@byfm@mgmoo agabn2aofe, and at a
preferably at nost 99.8% by weig nor e Ereferablg{6
Ie§§e§ﬁéﬁe99n8@@%yrﬂégﬁh9f §é?mnﬁré bPet eraliFy &t st

99, 49 n f t 9

oy e S0 "o CAlEol ne o e Ehe Canal ader pangd (T8 such
coapoanuslenégghatbhg ﬁnenhyhenepgkydalpopropatehengbycol,
st a or r act rod of these.co und .
G TRGbYapae (AFTehbr oF BLBS EEV ErBt c GRSAT koT dnB banRediol.
fractipntapy €081 4l p- ﬂ&@h?@anb9n8p§©§QnéSd@bK?n@$6aHQxane
al kanes, and oxygen contai ni ng by-products such as
al@éﬁ&de@YCR@hgﬁége dlebhonsorerhetsgluepls and: 4

es h,a ne; ac d
e I
coglgspbadsnghcaebbpdaogdSatébebmspHenaﬂkyleaékgkede oxide

fra tion ma 0 co a smal | _quant
(afegrehs o B REeTRE oS “heroRe Y ef age kvt Starar fae
WE&QB&c@E Hﬁfﬁléﬁﬁéng@oﬂf hoveysr shref gcahh ycbess; t han

O ppmw. Unless stated ot herwi se, the nol ecul ar
metghmgth@h@loﬁé@paﬁ@ mergh@ta@@&agéuﬁbl@@upgﬁtaerythrltol,

t h u [ he n

funcpl%J;‘flafm?c}l % B gggru Xné %|§%e8§§?§gaF%g%f.on
nor e p[ﬁfeteplycponfatns pteﬁ@ﬁt BPoppaw, othpotyude

(alk%lene OXIde havi ng a wei ght average nol ecul ar
ghv l8rend¥e ?héﬁaQEBGD 9%trﬁ6FEeﬁrﬁfEPaﬁP? at host

2 QoﬂﬁHﬁhQéfEé?éb@é&YfHBﬁetHée%§6é9|Moﬁ&1§9§£gléfppmw
again nore preferably at nost mv, yet nore

preéferabbyvatcnesids, 9nﬂﬁrhndyhmst@ﬁeﬁeaabyvrmdﬁsaang

e BhT K05F gL R BE) aFEREF GRECHT HOLE ©RENC 20005

Wiesgpsuhhe sepasaltonecaf rapst tbé heupatensisting of
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and lighter boiling inpurities such as unreacted
al kene can be effected without difficulty by steps

w@ doy/ozieah (b2), the separation of hydrocar bonsPCT/EP2006/065708

al dehydes and acids fromthe alkyl ene oxide is

particul arly difflcult even by fractiona

distillatio aration . of these .clo

cCoNt ST RRRY L1 P oRREr SehPRREH ST aed BOT GG WELRLEo08 §-
h'Ebrér§¥eﬁéﬂﬁﬁiy,aﬁglﬂeﬁﬁé strapgtychbhpbtiglds are

t hr oughpu Preferably, the dry crude al kyl ene oxi de
cofit &R A OéY1F@a§Fl€ anhpARi8ESwat er, nore preferably

10 pp h u
P T
Acamddongﬁycathexgmbpeati@ranhgdrpdefeoaptysabsan

relates to the co- gghgnerizatign of ,an_al kyl ene Oﬁlde

a PBFyhyEFHECal coR nd7 of °BC4YBEF boR I PR 5&FB 5Ag/ BFyrene
di ganbexyli suasi dnanhydntden @Hc@hé@BY§§ B8RdE Oy 1ar

ket one. Under the conditions for polyester
naﬁuhﬁéﬁuﬁ@alﬂheuaﬁdéhydée@rCR@P@ﬂ@dﬂhIEuﬁbaéﬁ fangric acid
th 0 ter_re |n ny nucl ph||| £ u

as AR CBher S LAGER T et DAL P EhERE ot af SaflL Py 8 BPer o
stammbureheTbelpéeseﬁtr@ﬁyﬁntboaoﬁbsgmpemtalnsthOStQEene

pol yester resins obtainable by the subject process,
Th@%%OB%FyegbéFhré§|ﬁ@Png?%rQBIQOEHn?QFHeF ofF 07021t 8S co-
5 foRymuel ght eﬁeuabﬁ§eg@ékV@Qsiﬁontagtaegepxgematerlals

al cohol, acid or ketone as obtained as by-products of
stepmm@a)yande@bys cahmonomdesafkylehe oxsdeutaaed|on

a nprises of fromb5 OW

PO BRSE Ry hr SR L EATRGLAGY SrheF ST AR ALRLRERES end
OdeEeélH@@tyleﬁ§¢a11ﬁegﬁasglgflhm@§e1ynpuéatUE§teahe
final polyester resin prepared from such crude
aIR9m@ﬁén6§rd@rpglﬁﬁﬂfghégtaFréﬁ@éﬁeahévﬁhb pegpee of
Pr €30 ednLE 0T PUBEY kY DB, PXhECnoIDREET O Cpolbenic
polyester resin obtal nable by the present process I'S
di Prefentbiyontpei onsartirpobgesdvéyesesrnseninchchavéing to
been made from ure startin terjals,. The crude
o EF eRESaRT Bel R heCBrmhbyele ekt i Tact Rebertically
subjigetelinvent tpe asasolenapkylienesoxkden @ pifinsaturated
conbi nation wth at |east one pure al kyl ene_oxi de.
Tthrhayy%éCaavaﬂﬁa@éébs@ PPlybydrnst aneehat - t Reeferred
polyol, 9&80‘8%“}:188 gk ﬁ&wu EE 8%98&%5%&?98 9%t 4€include
IS pro duced ereaé F er a yFene oxl des” not

pr 6ducedcatct e manelareciequﬁtedonmcthelﬁolymtraconlc

formul ati on. Hence, ese ddi ti onal alk | ene oxi de
megCbE: SBOTEEHAS AGhier AP oMU ALF anFetpurBlarRYGRAeS

0Xt§§§eo?Uf@hékgyaeBeuﬂéh9@rHE¥db@akﬁbkggyéerhﬁanBBemay
pol yest er formul at | on prior or during the process, for

i nseangedbyleneserf eedragbanerude- alkyl eneadxrdesdand

in I S f e f XL UE
"ogiLBLEE-SLR0E 0T LIEHEREES, BYo" ESHLDDL A LA ove
a|kykﬁﬁEaOéddEDaBdcnuweyalkyhenehéyld&nlﬁoﬁblymerlze with

t hroughout the process m xi ng_t he al kyl ene
ox?H@geB%f@P%OPﬁé éﬂdFF?bﬁ ?bn?%eaBPEéFaEbﬁﬁonEH%§ of
th@oﬁ@@9&é9@za€@8ﬁn£§9§9H§h¥y thractonmlatihon uhereon of
nore than one al kyl ene oxide is required, for instance

f oragofyéstearresi ns. eontaraipgupdophbenelbxi decand

eth l.ene. oxide npjieties gocgggknatioH contalnlng from

50" gl§@$sbypon|%ﬁPo%?r%t , Csuch d&s ofgan

peroxides, inorganic, as for instance alkali metal salts
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| east one crude al kyl ene oxide, and from50 to 1% by
wei ght of at |east one pure al kylene oxide is

weeproywdl Preferably, the conbination contai NBCEHEP2006/065708

| east 75% by wei ght of crude alkyl ene oxide, nore
preferably at |east 80% by wei ght and nost preferably

85%.Db t of d | kyl d The, t
e L oA A Y ug s P LA Ee P Bt as

t hge FE XEHr enofoGrYdepangmpur gaabkybenecexpdercompri ses

on total conposition from 95% bywei ght to 99. 95% by

wet ghBreandsni, of - Her émaekgrenandxilde¥cBerett edder onfiiley-
th i's g et ne oxi de, propyl ene

ox? gég%g %ﬁ?%feﬁ%wo§?%5 gﬁzgof from5% by weight to

0. 05% byawei ghte op redapaibhds dhhetephan) abkyteaesokidet

stennin?ﬁfrog%the roductlon of the crude, al kyl e

oxPHECCSFA’ stBp LB FUFAESEr HEBPEIRYI EREPbXFHE T?Q%%FoﬁCld
obtalned hBr&t gPe€B)abSy! east 8dcWhtNGOLNBYAF@ME. The double
materials to formthe unsaturated pol yester resin.
Thbenfngél ves @ﬁlﬁhﬁtﬁgﬂdr@ac@nbhdbédﬂebﬁsaacgﬁboxyl|c

acj Cti n c I Xi

op?g%na Prag g?he9%$§se ce o gy%§%g¥ygﬁg%§ fgﬁat have a
hyﬁﬁ@xyabgybeesfeetéeacthondpaﬁductThmbiahuahep €abreases

react further with alkilene oxi de and/ or andydri de
pre8&ntaterefefapl ying eCEPﬁaél%FRQEeﬁ%a6RFBQ Yhahopgyrene

OrmHHBEeQ'CQBQQ6¥£'ClECaQrﬁﬂgygﬁédﬁél?é@té9385§QeHEQ€£on

the initiation by an initiator conpound having one or

noreaattDvethydtegEﬁratons ignbroapbt cohpouhdsrange of

accor di t rocess are ¢ avi.n

g 45 LIPS Pl b Rt i R S

at@Hﬁnsfb@m@@ttMethédt@gﬁB @E@ﬂ&rar@.éypaCﬁhhMrpée§@mﬁ

in the formof hydroxyl groups, but may al so be

pr 8SERE RSt hBOt BR AT BF éeglnénFﬁ@t@F68b§ feRpbEcgrelpsunits
aphoxyli sui table hoiLiatop compoundsy

|ncﬁuge8m%5 eQE? Eofs c%n?aﬁn?%géag gagtﬂg%e aét?ﬁe

hydeagémvatgntpﬁardsletutenavahhabthoéercoeaannmngMﬁbhely

ei t her .t he anhydrjde,_ or. the propyl ene oxide. Suitable

S TBRGE FoSFhit Fat br - cBRPBURGS"T RBt Bde" BoP§hyaFRE o any

a'%999h§u$99t@h8699,OEhIEOHBZat@rﬁbBMQQOKM|tEéoﬂﬁauB@a
ecul e. Exanples of such initiator conpounds are

wabeerigi eiRgreneegfyeot? dhprBpyeehéngpycepnfiguration.

glycer : p g eryt

e ot oo SindLhe Py PRYREES] Sor REELECLE PEp Ok a1y

naunndobtea i suthwéﬁ, hydtoxyéphemyb)apeopanéormed in

(bi sphenol A '-bis (4- hydrox phe but .
(oEaRReRSy. Blnetnafarent e be Y e R P as T ot g Bnit
mephapen{bhspheppleFrdq. tbr eheregdaare ébh@h@bhﬁlguratlon,
al cohols containing at least 1 , nore preferably a

| ensre2raefevebhydrbgencgponpsailhvt Aelf of nibe hyﬁrmﬁyelc
9r8§9§-uE£E£eé§Q' nggftéé' QaEpé %uﬁghg aS?Qta'” at

prebﬁfa@hyaatoﬁnst 3 hydroxyl groups per nol ecule. The

ring- Oﬁenlng reaction between_initiator conpound and
the anhy@rfde]eor +RECAFkYTenbSoxFaeteadsCtd grocess for

pOEMQEﬁhﬁéEhQBu9é éktgﬁnéBBQEuHQtéé 9519@§t@kk¥é§ﬂ§
oxi de nono-gl ycol and dicarboxylic acid, bonded by

esténshinkaged, ralvhotgh eehen”lmﬁkagesharEObmgsrbléormed

and can Re tolerate ste .resin
o Sy ePBprent RhESE: B8, bhao PRe LR o R RE AP EL L R g sucn as
steplécy @tlah@rptﬁéeﬁéspé@@QSé ﬁﬁcarbygyn@caabydraﬂﬁydrlde
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The reaction of step (c) preferably is effected in the
presence of a suitable catalyst. Suitable catal ysts

W@ e0upn2®el conpounds conpri sing a di val ent net aPCT/EP2006/065708

sel ected fromthe group consistjng of zinc, tin,
nanganese magnesi um and/ or cal cium such as the
rates

ondsbhat oo PRPY Rt ece) rhafa el bR ahbkr el OhERas e

angbﬂéphébe§@l9ést@£ 28NS saghedeselbREEdi Rith styrene
US- A- 4306056, and al kyl quaternarg am ne conpounds
S

USnAngB60788nd CohpelAdsYofiEhnet HcﬁeéénzFMEeS such as

ch a 0

T e
obtaqnédebybyhehe ﬁ$ealChppllsattahleasaﬁabystbed Koon Ling
include ion exchagge resin h as Anberlite

(R @afitnelt ype'resfhye ePPiY%SFﬁﬁ %ﬁsﬁearon ?chal
aCEQoBMﬂ@cEeﬁhﬂﬂb@o@nd5§@|§§O@f head: ¢obal knarapgiyesters,
earth, cadmium and ni ckel . The catal yst may be
enﬁnéyédrahedaruBugyghggﬁdsa @érP@kﬁmﬁreSCﬂﬁnQeréﬁée

001 % |gh po he di carboxylic
aC|gglﬁ %% 9 e |¥P%|a? %ongggnd The reaction
is genEﬁathg caséleﬁ @utaﬁtr@té@ﬂp@l@égterlﬁethﬁsraﬂ@e
of from100 OC to 240 0OC, and at a Eressure in the
raﬁbéyé?n?raﬁ%@e BrﬁgeB%PlyTthpﬁP@Y PPedognBBdr heRting
of £1.bg Qﬁe§§9ég959éﬁsér8?gﬂbﬁé 5918é9§H9EeHQSﬁBH6ﬁé§d
pol yester resins having desired properties for
vaproussappwhcatathWSDthéeueﬁtOfumcnnmﬂéﬂytyt@bliheed

i at or nn ecul es, tures and

FhhEe P e Sfttneeed el k3 he BRF At roteRi ey ana
dlﬁ@ab@édleﬁv@ﬁbﬂm@ﬂhaﬂrtd@kabyOM@r@t@ﬂyclmgkpﬁ@yeﬁéetwo
resins with different nol ecul ar wei ghts, and nol ecul ar
weP§RECAFSEr FBUEFBAT antCFOREETBRE! i £§S §E@he?EsPﬁ§Cﬁﬁ? is
be a h s, of c
o oy Bhar oxae T PACt 0T ShERAI Fs Rera anbdr T He" ane
namenomacrdlamhyUE|dELdélpeonassvely the reaction in

step ( % be effected in seyera ferent stegs,
bt § onaHY ke SoRRUEE v g RS b feababt bherEaterbhoE
Preherablyi1thepsnyderakbkyl enepoxide foaction bs Eikst
reacted wth a dicarboxylic acid to obtain an ester

ol PHeReES Afterredhphet iBR1BE PRI suFipsiyseagkenolic

po j ol_.a d ' ride.

D ahge R EeHCaa PO RS EnCE, HLBFLELERONE)  EELALERy
fuhyheoqatnanéenpetatuierynbhhglraagecbblfroarﬂ@@rQCbutyl

to éo oC eventu I¥ [ Idlng t he desjred
oagttearahoftrvberur! hkEcenahne. apThus Zpguinone,
lnhé@ﬁﬂﬁ@QOﬁBﬁéenBy&HBQ&hQSﬁ&'hbﬁ@me@ﬂ 1tecdesign a

specific resin structure of different blocks. However
alPh@ﬁOtheazamﬁna@@pp@rsnﬁﬁytb@n@t@seﬂ@ppﬁrtﬁblorlde and

re nd h al :

cobitcr 6iPasth ErhEretiRR EhechiPraRt SR HENE o

pet fibtpedorn aeSdnghe peastnte of diseobhdactedygdn in about
separat e stages, the oligoner nay be separated first,

andCPhehRiPBSEE . qP@%FéFéﬁFy}“hBﬁ%@értotﬁ%m?é%c?FBhve' an
'Sgﬁéfgﬁﬂﬁgyéa §nstﬂgl?aﬁ§@059rfr@ﬁdlbnt8r9§e?§§t9fper
all or nost of the raw nmaferials used. Suitab
d|ma&b@QyLlénanndstoradedapbbxysteracedlanhyandGQSWlth

i nc tance phthalic_acid

Ry e Cr S OO HERAr: BoRoRar “F Bubhe Rar o hrgesed amount

hexahydeophtihakicianbydtbdein application in order to
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tetrahydro phthalic anhydride, adipic acid, sebacic
acid, and/or azelaic acid, which may be used al one or

WO moocomddenati on with a, b- unsaturated di car boxpeT/EP2006/065708

acids, such as fumaric acid,- naleic acid, itaconic
acid, citraconic acid, nesaconic acid, chloronaleic

d h d Preferred ht h
20k RIS BEYAL! dRRoLerpol o PLLRr(ed. e PILhaLIE g 1o
aciflcremkelccastd and Aabeke @eh&eﬁtgetlaheoflﬁeghly

stage addition reaction is generally carried out at a
t efpeParOpe Fﬁmpﬁenﬁangﬁh@fpreeﬁﬂqeooecst@bzhezees in

oo SR PUETAEE 0okt e Bl 1OM 0, Lo femere

dletgreuehmasomehybbﬁelgéycmh sdeptmybeme pkg€oekably

| ene gl ycol r Ie e col, trinethyle
§5€rct§y tgﬁ?ﬁﬁ%rﬁgg bgréﬁEOH|8F SEeﬁeﬁﬁgr-a&d more
§re@é99@@? Qb@'st&b@ih@ééneoglghl C¥E£ED§¥§8§ gdbolne
neopentyl glyc 2, 4- trlnethy { 3- pent ane di ol ,
laveycrehexaﬁ@ ﬁpﬁerhéﬁémedgayeoséosaeﬁ asd transfer to
genat S nol al e ddu
A Saenal S B spnener™a St RFRAT eng S el Sadtet 7 ap Ly
b|spheaotoAmhetﬁn@hsusaehdaﬁogygseéelreernnEhhyhehnt, SO

r gane or tetraols such as pentaerythritol, all of
ﬁtnﬁywﬁegﬁgeHaEFBnef PorﬁeEBﬁﬁrﬁ%?%%ntolﬁtgfeﬁe(@?nomer
offraﬁ @5e§@n£op§96@8§elgﬂe yreéehelkyke@ergﬁrge in the
fraction is reacted with one or fnore conpounds
serengedOfr6anhé5gﬁbupoc©ﬁsBstsnQCbiemedarEbﬁyl|c

dlca boxyl i Cld anhydr.i des a I dric
i SRS B S R S R
sehe@tpdlpéeﬂethEegrﬁupscwmehehlageoﬁdtﬁerb@xyrrg aei d
anhydri des and pol yhydric al cohols. Mre preferably,
saParsfB BFKikHPE &éBnpdEndstare di carboxylic acid
anhydrid f b a
dlcarb%xg Fgﬁgglgggn%¥g§£d%gaégoggf%égég%%?%nh?%?r%%nce for
conpsasesadadupsayasatronecapablie dicgopopymeaidzaneonDCPD) .

wi th,the styrene, nonone u nsat uratjon includes
B E el Rr o BaRe Aty et GRbLea EORpBOAGESS for the
sughepsrhtBhi 6raghdaandatBliepel a6kder ThesUASAt HPALEOR
is required in order to allow the polyester resin to
cobemyﬁearzéempfhlé@y@enéhﬁnﬁﬁﬁerdlﬁﬁpehar§8ehﬁr@yéuo
as bot bsoL ¥80L 8S.ueLL, 85, CORRBOIEL LLAT h hE, BE! ¥eB1 &1 o -
Eurt er raw nmaterials connDn y Use

COAHﬁGDﬂEESCf@DnthéthnsabHtahéﬂgpﬁéyeﬁhééltesnhydrlde,
inc%ude vin ters and al cqhol's, and oth

ack ?F%ﬁ?cé%F?o Rd 8P efi hi €A 1 GHS rﬁrﬁFEHCEBﬁﬁobﬂHQ the
previdedtthateatnl sasticausanl thdggr gerohises rl%ldlty and
copol ymeri zation with styrene nononer is possi :
Pre¢erabtie Ghesenéa@uﬁate@npéeyeereturespﬁ akeorpdingster,
to the p n n c !

SpETPrOarTS T raa rS, “he Y Sa0P BH Bt Siugt s BF Bacerial-
a, b-unzataratedlicarboxyhgct agedsim hdna D@yyhydappllcations

al cohol . Preferred exanpl es of the, a, b-unsaturated
dr@é?bB??PF% acfd TREFudE FORRFFEUAEFD, 2RaVRIE géigryrene.
i tagepherachde £htrRECORE GnagtldroPRSBELNLG 8€i Such resins,
chl oromal ei ¢ acid, and anhydri des thereo These

a, bheﬁeauusatedaCedpryyeetegnpeamds auy pédaseduatonén
or . combij at ion, The uns atu%ated pglxes&er resin§ (d)
2cBeF i'ig™to rhe stbyeCt i nVEnti o arg“Cr 092y, SEEP

is preferably performed at a temperature of at least
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formul ated in such way, that they can copol ynerize
Wi th styrene nononer in their final application. This

wa@opaelyiver i zation is usually effected by the apdi/EPIING/065708

of radical starter, i.e. a conpound that will create
radlcals upon exposure to heat, such as organlc

Lg |nor nlc as for in tanc? al k nmet al

Pl LR R S SRt b eV FeBs PomitTeat Pon
|Sd@§a§€§hﬂ§§e'BfYEHQQuSEObYn@ic?@ﬂ@?@ﬁkadﬂ@ﬁﬁt@é the

J . Brandrub, E .H . |Imrergut and W. MDowel |, Eds. .

, Wrepo FHPefsti efeel @ﬁmﬁh@ﬁkprqgvst-A@aeﬁ ppreinimal
pr§$§539% DbBDS%§Eé( £tt9€s39$%§85195@8? the,
unsaf ur at ed conpoun rlses mat el ¢ acl 8?

notebpnef epabl yg anﬁetanBS|dhaﬁhydrudebr&hghdomhte contact

bond of the.nmal eic a d or anhydri.de has a.cisc
i glir&fi oht F&adPRGTE 50F9%§%5 r%ﬂaghE%%ﬁB%th39 8OSt

hi ghrdggree ob §1@5hcthénggamgﬁenihs§f9§@§éhyly to, remove
decreases the rate of the final crosslinking reaction
wi thist gihehé, nendneencepdederated durhagorheapdl esdeing

CrBeFRRGR of*1 Farr 180 FoTa0BTRC AEREekiatkont it ghPbgent

dopbbeebsndsl§réfansbmynpdrfermhe thapsehsoapy, thae ia is
fumaric acid structure. PoI%ester resi ns contai ni ng

f URBFTeTRERd2Gnft SOFACLAR P P?%SP%FDré§|ﬁaEHB?ﬁtHE@%'aThe
2 Bcbbesnhigbgrafeactiyiby Lowards shyrenssthan,theses
containing solely maleiC acid units. Wth oug %lng
towbehDQUndntermﬁvlpaeth@udéﬁngh@odystohaselsnd/or

at%rlbuted to th gﬁ steric ra ce g § .
B PRRAF” c6%? %%9| %@88“8|ﬂg|y the p e%%ﬁ%pme“
pracessals preferably conducted in such way, that

st eps %c) are erforned in such way, that at |east

part o h%nynﬁ% @F%t%@|thﬁ?%t%Fe§%ﬁ%n%r@I%OEQEPFé@t?% in
th c d f r p r

coSur Ty e B E b Ot BbLORymiRs foRiELE! 8By Y chthonomer
comnethedrtﬁlnhé fopaicetacnd Ebmélgupatymarlihelon is

subj ect . i nvention so relates to a proc t he
TSR At B OF ARt NS at G at e POPY oSt eFapaarh, tatter, i.e.
"Uﬁsébﬁﬁahﬁg pehyegt el keshhe HE@B@alBeup@hyaﬁp§sure to
formed by condensation of unsaturated dicarboxylic
achagtsu@hta§VHaﬂ@Fcla@hafoel@ﬁér@@sb@@mﬁv@r similar
di carboxyl Le agid;anbydrideptih 2,00Lybydri oralpoholsicar
tal

e al ylene OXI ned polyester resin
ISstheﬂeb|EdedeﬁEthb$yyWEﬂElnDHOHengealﬁ Opnkmﬁaphyts by

with other resin type ch as thernn | asti ns,

oty Shbet AESoPapbl boret hinke Aty qURPas By Lhe PRk&P b

apﬁéh@ﬂ%'Eﬁseésoge§§0|ﬁggtgbﬁy kNG R BY ehealinsaturated
Unsat urat ed Pol yester Resins Chem cal Econom cs

Fbﬁ@bﬁ@ﬁt658ge§20000m©@$ﬂt1999 Badt“pPolyestedsradical

Un d ngycl | n .

EngehoEer fgiadiay. DEREfLe B pRlMGEL SHLANRE 20E sgprance

unsahuyatpdrp@hyestepetesynsstéhe ahkyleperoxides, ketone

preferably is_propyl ene oxide stenm ng froma
|nP%ﬁPé%%%'pﬁégyﬂeﬂ%r%iF%EFs???eﬂ%rﬁ%ﬁBﬁ%?t%rBEEEgundSr and

Thh§k§hh0M@t5hes8§€s05f”b8kgéha¥ syabihi;zed-8t Y gne-
monomer, and adds to the cost efficiency and reduced

en@ﬁt@nﬁéﬁdahadnsklbytdrtecslyrelpkphgseheltmme compounds,

B hor ot or £ ar i+ aBFSChFvEC Yo mREHELEE: RERSEST ane

benzophenone, acetophenone, thioxantone compounds.
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15

nononer / al kyl ene oxi de process. Styrene nononer is
usual Iy stabilized agai nst uncontrol |l ed pol ynerization

whyoorizsoaddi ti on of small anounts of a radi cal PCT/EP2006/065708

i nhi bitor, usually a phenolic xcpnpounds such as for
i nstance hydroqui none, trinethyl hydroquinone,
p-tertiary butyl catechol, tertjary butyl :
Pdr oqir FOREST Y BF Sy T E RGO BT HONES BoBengbaiFABREES include
naﬂﬁlbﬁ@ﬂhﬂ@aealHy@b@ﬂﬁéﬂ@nedﬂBﬂ@Hﬁaéyboﬁbbﬁﬁds and similar
henot hi azi ne napht henat e, copper chloride and
th@OmPR@nan Eartﬁealaﬁd@hévaa|hbﬁé EypeafFadieapte or
'”Hé?hé?és 899a§98a9r§8§8E§08f QhésﬁgYSH 8§¥988.h9ed in
abou st0|c rometric quantities rnorder to fenain
actomb;nanlanewenhlOyedabovéheesangbedfcﬁt@ﬂgl@géntSO
parts ester resin

unsat ur at ed pol
bléﬂaéggﬁAPﬁté aB?FFEeaung?Enéoﬁﬁﬁ né?PPE Grres apd

i nerpasedoappHAtcof ctheipadi gabnbpiti ahOhekNsuch as
application in order toneutralize the effect of the

st dbNriizaetbnlapresuner nj, Nndinoreaseretdsis mndohighere and
cogcgg%gaﬁ on 8% ?kgglgedangerous conmpounds. The

pr esence Yof F Fzers in styrene nononer reduces the
reactlnepgndﬂh@r@ﬁOtﬁe tiheistyr epel honohern, obbathed in
step.(b) is preferably directly transferred to the

reﬁ%%8?SB?ISF%ﬁl?cformﬁﬁﬂthBPeOBFéP%?ABVyOHQ?I resins and
stahihhtz6ds QL Oﬁéyaéaég'|TE@getQD&mngeﬁﬁérﬁgﬂyééggc
for intermed |a¥e storage and transfer to the pol yester
reactons, S@yoemerﬁam0ﬁ90r|BObvefethbhysadabdreéorhe the
unsatugg% yester resrn Sng SQ EE%%.a
weP ght “Fat b%?y%s?%r raehRcy s? FRREY hdnoRBr
fr@amﬁeléﬂn@0a9§o1y@@tghtrém@hgbbtapﬁ@bEéabyythbnptb@ess
range of from55:45 to 97:3 is achieved. The .
de@@?ﬁ?ﬁéﬂgoﬁooih?h@rﬁéaUFréﬂvﬁﬁﬁﬂﬁﬂs opidt ypERBLlation
n r n n
B e L e ST
naaedrat of pocbpsrdehabterenport ance for unsaturated
pol yester resins is dicyclopentadiene (DCPD) . This
conmpound i s usually added during the process for the
preparation of unsaturated polyester resins. Above a
tenperature of 140 OC , the DCPD di ssociates into two
cycl opent adi ene nol ecul es. These then undergo a Diel s-
Al der reaction with cis-conf igured mal eic anhydride,
thereby introducing a rigid bicyclic structure into
the polyester resin structure. This increases rigidity
and hence the glass transition tenperature of the
pol yester, while also increasing the hydrophobicity of
the material. As a result, drying tinmes in hand |ay up
applications are reduced, as well as the required
anmounts of styrene. Further, due to the high
hydr ophobi city of such resins, these unsaturated
pol yester resins are widely used in mari ne and
sanitary applications. Accordingly, step (d) is
preferably performed at a tenperature of at |east140C
and in the presence of dicyclopentadiene . A
di sadvant age of the use of dicyclopentadiene is the
strong typical snell of this product. Even in mninm
anmounts, DCPD will inpart its typical snell to al
tubing, piping and tanks that it is brought into
contact with. It is generally considered difficult and
cost intensive to clean the equi pnment sufficiently to
renove
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this smell, and hence dedicated transport and handling
material is usually required. Accordingly, the present

w@emces®4i s preferably perforned in such way, PEEEP1006/065708

is perforned at a | ocation wherge DCPD i s manuf act ured,
The DCPD can then directly be used in the subject
process w thout internediate handling and storage
and/or transport, rendering the anount of dedicated
equi prent m ni mal. The ungatupated pol yester resins
are formulated in such way that they can copol ynerize
Wi th styrene nononer in their final application. This
copol yper ' ' e d O
of CFar ot AELAPRLLE HEUBLLY BLLCChECh YRl DR PO SEVE
raﬁoE@ésteponeeprSUDEptmshegtthalEtapsobét l'ight,
thron beans or sggélar sources of initiati

[

oy SFhe Aot @ ?ﬁeW%B@u%aFuﬁF%?F%ro¥§da“t in the
prﬁ%@é@ﬁb& Wet Bhnegokange: gk Qaéa19s9aE58f8ymmghggnk lene
and particularly wthin a range of 1-5 parts by MEIgK
bagsgdden 400 parts by wei ght of the unsat ur at ed
pol yes [ c S ctiva adi c .
P et PR R P LA STRaTNS Sl e LRt e 8P Bmorising
instam095a|agyWep@haxtdes9 pet oy ®s8iehs, of alkylene oxide,
hydr gper oxi des, ket one peroxi de, alkyl peresters and
peftarbonate conpounds, and al kali netal salts of
peragi dsacchiraviobetqbi ghtactivaredqLadicalistapi €hSone
are photosensitive conpounds, for instance
acykphosphineproxinde, sbéazogtl étrber thbeazophenonejisting of

cet ophenon thio ant ne_c nds. El ectr :
FAUF R At PVACEH f adl GAT DSCAFt6r 80F ctigecrides and

hab@g@ﬁgaedcahkybb@mgeﬂ@,oﬂtgyhfadpompap@@ﬁdﬁe@mﬂ.

simlar conpounds. Further additives that can,

acéel efaPECBPSHedFaPelthe FadrealMr eacEPBAT T apdIwhi ERCther

nagtgg yeedehDy eagDi DL L OBk AnLe, Bhove:1desehLbEg: de

curing agent iInc ude tal salts such as cobalt

naphahEmanebandtcbbaBt ogtodatejlierfoar yrapsomatitcprior to

am h as N ,Ndinmethylaniline, N, Ndi

(hy ?8x38§hyl) p-tol ui di ne and di net hyl acet oacet ani de

Pependbngconst hecdegi hgdrappl heat108r £0athe2, wherein

polgester resin formul ation optionally other resins

andhadarefioesl kiyebe agdéd. TTheséonnepugeises on total

th N§se €ROX NS _OF P uy. et

Thar P Br £Et bl F b ns PR et BRL Sp 80P B Ky 5E PBPGRe o2 ome

f ooruhateoal kphpnesorfldaspetyested fesmnthbt groabl e by

t he process accordj to the present inventio sai.d

f OFROPAEF GRS 6 t RGP YCBREr PST g’ abE ABY AORFaSEi 6r 88Fn,

an,gpoXy¥nkeskNgeand/ or a polyurethane resin.CL Al M

S1 An integrated process for the preparation of a

poﬂyesﬁe@re@gﬁﬁ a@@ﬂp@i@@n@@thQYS@@ﬁsoﬁfC(@)m$ehct©né

an.Lkens whincp, Sul Lapleoox! danbol B hbe, Bresenee: BLe erom

an epoxi Ion"ca alys ofman a ene OXi

(bbosepaBaUDngpﬁwcbﬁdeaabkylBaeeGdeetbtamttompos1tlon

conprising from95%b % ht to 99.95% Db i wei ght of
al Ryl ehePbXFaesS andot }“?e BtiRY PR ©f udetafkytehe 4

oxj,der£fACthONa Wi hepBE, QY 4BDE & §989998§§ éﬁh&étgg obtained
fromthe group consisting of dicarboxylic acid

di car borybresacidranhgdrpdes mndparation of Styrene monomer

and propylene oxide.
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pol yhydri c al cohols to obtain a polyester resin. 2 . A
process according to claiml1l , conprising a further

wa@ t@p/oefo4r enovi ng water fromthe crude al kyl eneCDEPIIB6/065708

fraction by at |east one distidd ation treatnent prior
to step (c¢c) . 3 . A process according to claim1 or
cl in1§ , Wherein the crude alk¥len oiﬁde fracti?n
coftpri §eBTBRST Ot AFCRbHPBYi tPont FHBnr 9596 By wei ght T£9St Part
990,95%byawehghbx ot 1 engc0n Bereaiakkybepei exhdes anhydride
sel ected fromthe group consisting of ethylene oxide,
pr 6pypPrEhecexpdecandupdt yreablexpéeradicaplpr gepgsymerizing
ac [ tQ. f ¢l ai t erein the
or acarRs! 208, 38808, of; BhRBede fedanePlom 50 10
5000 ppnurotewat eccobdased oo totah 6pnpbsieionthd . A
praocess according.to any, one of clains 1 to 4 , .
mth%?ﬁb?ﬁEIéFk?géﬁeoﬁx%H%aFgoﬁyébﬁl@ﬁédoipa¥d5§de
obtghpedsth RapPLocessifoLntineri ALNE1Rr §PaRALKEADAPE de.
styrene nononer and propyl ene oxide.6 . A process
acéer dhngreoocetabarsrdingierei anmt oheast paerimeflthe 7,
di carboxylic acid, or_dicarhoxyligc acid anhydride
CoMAPTSal & RBmiolndC cARIRTE BT PArgaFFy Y the crude
copokymenezbR@dwi FhatbeoMdi RYthgeadpoof mstyr enearboxylic
mononer. 7 . A process according to claim6 , wherein
t heCdficarbsRylfesaendesr 1aiEarboryl P¥ acramaRHydr PgBing one
coppr h5es meLeLc achdogaan/ geofmlel ¢ acid anhydride. 8
. A process according to any one of clainms 1 to 7 ,
whérei A stepefe)acsocdndactedaby eeactingléhescbude 8,
alkglene ox%de Qrﬁction Wit h oge gr mpr e di(:ﬁrboxglict
acl'dhnhydraBs (Ghder PRFEPATTEn by *a tBhpbtna - haVf ng
onec@ktmueact hvenbygregencat efsdidyclbpphoe@ssne.
according to any one of clainms 5 to 8 , wherein_step
(c}Oi shpeEPorABdaatOrdt BlipEPad ¥ eCBP At Féasts140t0C’,
in e c L.C t adi : p
i s S
styeene honohreainsaaddedatorthedppbygsteerressnnt o
obtai n an unsa%urated pol yester resin_foroul ation :
hatP G A= hEPERRYALT 0 oF ARy e5E 6RO 851 RO 8°SEGFeRgsLn t0
MOBeYRENEr APhAR:60rtem99n Lovet ghbbvei gt ghitweAght .
pol yester resin obtainable by the process according to
anyloné BPlEfaras 1eponiobtapnapleopwulhei process according
COpRriLSsin I . esj.n,@bt ai nabl e by the process
acggréﬁkggP% ggyxgﬁgﬁéfﬁc?giﬁg'l to 10, further
compti Bi Agraul het onptaspristegi A, pahyepoxy resin, obtainable
and/ or_a pol yuret hane resin,
by the protess according to any one of claims 1 to 10,
further comprising a thermoplastic resin, an epoxy resin,

and/or a polyurethane resin.



