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NON- BASI C MELANI N CONCENTRATI NG HORMONE RECEPTOR- |

ANTAGONI STS AND METHODS FI ELD OF THE | NVENTI ON [ 0001]
wab@oprasent invention relates to non-basi c nePEnU82008/069801

concentrating hornone receptor- 1 (MCHRI ) antagoni sts,

phar maceuti cal conpositions containing MCHR

ant agoni sts and nethods of treating diabetes, obesity

and r el atcedr g, 9976 AL ISR BYO K @gprWerswtmom sts.

BACKGROUND OF THE INVENTICNrgg Several |ines of
CONARA I BLOLK RO UIRVEE DES éMbéFtLEAFeT PHELOW

of Mel anin Cbnc

(hereafter ' %lﬁ?é‘iééﬂglﬁnfg'u a?gjrqﬁ% food |nt ake and

body wei ght. Central adm nistration of nelanin

concentrating hornmone (MCH) increases food intake and

body wei ght both in rats and in mce. Chronic ICV

i nf usi oCROSSSNEHIERBMNIES TO RHL 2eiF A PPOI ATNOAKEe and
uItinater obesity in mce, while infusion of an MCH

Peobiis i Gt ol G i rieaRh g om0

haviligedttoined de @t abasecens8efiled O0R3Y 13760 )Mh[(ﬂi8§h@d§1n of both
eptide and rece

tor are nodul a
mCﬁ‘iBP‘iaFégHéi REAPreRgeP {fS entipiy ﬁﬁNAPI? §attP;5‘r1%§Eﬂt%E’t t@ 6‘1068]9‘??” P&
Us %ﬂﬁfa%}@ GAICfiIo g@elsfashsag a(n@ I@b&h}rentmtﬁ @ARLBHliARLIRAS -
argeted disruption of the gene f tide

RS RIOTSY FREHRY BONBUIOS b B TR EYS TSRO ¢ he
SerMPRB! 603819706 AHE §&ial RBIIRSS), 67@|af1 ef @Hwﬁ@ﬁe%@&iﬂ 88BrpéRdd
hyper | oconoti on acconpani ed by m ld hyperphagi a.

by cisesel y, over-expression of MCH peptide results in
hyper phagi a, obesity and di abetes. Small nol ecul e
MCHRI ant agoni Stpha\oF PEEMNSRAMD 0 cause wei ght | oss

in rodent weight and feeding nodels after both ora
and |ntraper|toneal adm nistratjon; Eur. J. Pharmaco

Ablg: 129 Thggnyesgemiclataydp catplpir oletgn oek @B@Y’(ﬂ%dﬁsh 4 Eur.
condrollENRAbIRL Qhenc A ¢tiibdiidh And ¢ 3101%) one[ 100 @Ak aMAR h&d Dlock.

non- pepti de MCHR antagoni sts have been di scl osed. The

scope of the_genu or. . each reflects a common
perception r U MEN AN red for i gand

recognition as MCHRI agonists. A recent review of
VEHRoclpadpeyineeh (ﬁbﬁipﬁSdHeQﬁeneém ME16dkz'g @f tdRoraa g 8bvallentof

ese structur | owi ng description;
bounlg SISO LGRS e <A TP Bl P i of vy suh as
A-BliEGibloes &RAINS 1B AGriBbckasttbinfek Al heiCATéddsEntt BnaMb&kiind B
linkers to an aryl or heteroaré%wgrou and a basic

rePER§IND? fiffRiens Rkt ¥’9 § mytisblael coprlyger. A kpihrabe contpctedin a
nuiftber of EXRRAL whRiald bd RYEMdd 1Bultib Udmay¥Fitdel cddprist 4dditional

2004)%. Pharmacophor e nodel s of these gen

bloglesrs i toernt ype-eMiltsblagk eopplyastirad b?)?lﬁ}eéh%ﬁaémtﬂé‘ -block or multi-
blo€1l &t doRled { i€ whidh 81 BRELIIRES ME &M acDR St &eﬁﬁaﬁ‘ﬁlo&%ﬂt er
t he antagonlst 1 gand and aspartic acid 123 of ‘the

receptor whi ch ﬁ%gsunably is envisaged to enmul ate the
Blnd ding Plock pesohener srFresetdngisn tup gi mpiseolymes mojgeples of different

cheRRRY bé’rﬁp(ﬁgfaﬁ 'aﬁ:tc%vé%ﬂtf)‘/ b%ﬁ@é@lrlﬁ b elﬁpﬂo(izn& £3n8h. Wie %{QHEQ variety
receptor. (Uven, T., . Chem, 48:5684-569
of lzlmpt)ﬂymew@mectweﬁ e@rpﬁéﬁitd@ mmﬁt Ipck depelymassiieyokyei thfecqvnlent
t .
BB g S e e o agere
blopisdgering thamapéastiedegenaers . Ohe0gsik dogolamcnsr&ﬂlahwuhbetrhubber
the present invention, there is provided a series of
novel high affinity selective MCHR antagonists for
whi ch binding affinity is not dependent upon i ncl usion
of a basic am ne functionality that is comobn to nost
of the disclosed MCHR ant agoni sts. As a consequence,
the absence of the basic center greatly reduces the
probability of off-target interactions such as binding
to ot her biogenic am ne receptors as well as binding
to ion channels such as the HERG receptor |n the

. o, . Y Y - o
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Eis O S, or a bond; Gis |lower alkyl, phenylalkyl,
cycl oal kyl, cycl oal kyl al kyl, al kyl cycl oal kyl
weywbosiknxy, al kyl cycl oal koxy, or cycl oal koxyRCRYE2008/069801
each J is independently hydrogen, hydroxyl, CN,
-S2R7, -SR7, -SOR7, |ower alkyl, |ower alkoxy, CF3,
CF30, -COOR 5 (wherein R5 is H G _3 alkyl, or
(ela@b(ﬁle@-@ia&}dllner) dgl’:fss ofat MR @ﬁ@rﬁtﬁ@[&'b‘lch%@p(ﬂﬁﬂerB@r&ﬂ% possible
each i ndepen ntIy sel ect ed fromH, Cl1-3 alkyl, or
andea) base RYINMeLSiAl RIRIANE- R6 t aken toget her can be
propanedi yl, butanediyl or pentanediyl to formwth

ieoN atasa tbqnake ibfodk ESRYyni€is & proghed "aviftg polPmed! URlike
nenber ed c§cl i c am ne, such as azetidinyl,

typwlr@@glerdN # |poly§}e§é¢t}oalpfﬂp|essewylﬂﬁ Qpllyﬁse,‘pzatlep processes involve only

initRkiBg ﬁﬁ?ﬁrﬂ%@!gau&f%&épg B ASYenﬁHllP}Sltabﬁ Hafeibdling YAS tdab GERT $his
as set ou "heterocyclo"; R7 is lower alkyl; R3 is

pergits gheayn¢sis o pradeamuped andwellkqentglled saneigandesitinadiosk
o)
o R s e T M SR
distefinadn df snodeeular areighit andrbs assemtid e dionodisgsese t(i.cal thgmolecular Welght
0 . e t
dls%fﬂﬁtggrnqg&ts%glgﬁy gn%ﬁ gi\}g%s({a&%f %Eteﬁs EI% Clﬁérg(g% S t | ?@{1 ﬁptldtl%n rate
whigh umondheonder ¢fwo e}@beds(ﬂl@r()p}agamnqa@wpﬁ thenbeenee nf tatrmhaamtor
t her substit

transpetr refactlons Oflq(adﬁmon tBese c;rftafyst ysc.%%m% are chara GI‘IZLCJ(? QP] % gresence ofa
singl kypk ofumdive Blte(]:l’o pnbduhe h h%h predn/wfsbdnckhapolywhane a polymedzation

henyl en ti.cal
profiS bR Bes R g say G BHEae SHERIBAAET s | over
al kyI and J is H R3 is not hydrogen; and R8 and R9
ﬁ]eBlﬁahmehm]!we ibek tbpoljnyds laye beensghtbesdsed voraniamiwegolymerization

i ncl d|n t her eof rodr er eof ,.
s sl BpRge G TS, RS IahBR GGRrtin amount of
ond dFAE/hofdmerik c&ﬂ’ﬂ:&td‘d&fllﬂgﬁe Bgalyfst nOh& d st swely mehérh@had@acted to

unsubstituted or substlil aged W ¢t 2 or 3 of am no,
subgaptipl exgncgonfognying thefirst blgeg, 4 %?FFF‘W&‘mOBPt Oéthe’of’e%ﬂnﬁéﬂoé‘ﬁinﬁroor

mofdine} spKRXYintréercdd Addl Mavky io, redel toZoknf the lset@n@8loKI@ XVhe process may
trifluoronethyl %Cl oal kyl , cycl oal koxy, or

be Wé?aé‘?ddé’r“ﬁlthesiﬂ@ﬁ 088 ﬁﬁ“i%&ﬂallengEféztaP]f’ﬂoé‘ﬂnﬁst ﬁl"&’ﬁYFroqthylene
andt Jﬂﬁer%c@&tﬂs@&@lﬂﬁsésr@;@l&ﬁtb&éﬁta f-8ftenedéty. are nodtBleByOREHK "

or "al kyl Exanpl es of substituents for the J
polgm@mﬁﬁbierbytah@mPW@P%a cyclic am ne include but are

not limted to | ower alkyl, |ower alkoxy, OH CF3, or

@Eﬁ@cel@d’y RhlRelod %h‘sb&%h HALBAbRI f8iSa HiBkesObH cafathcalﬁj %M&lng G

heteroaryl In a further aspect

CORORSHY Vidha cqnﬁfeb%d jequenPRlipEReion ip ﬁ%ﬂﬁﬁ%luwpég@wm‘*% As

disGRIBAGS tid ]91@11%'09 Nt 1GR %If%'b@@ﬂ l@lo%Qﬁﬁ B@l’ﬁn‘e{?s@oht}imﬁfg aecﬁ(;dk\/t?pe
amount of the compound of the invention Fornula

strugaf¢ @fe@ halosperidrprapssige Fampaed tairandon coplymers end blelaiSI yjor

o R SR e Sl ORI TR ) R
the @tme (StngSa haveanleasellew|cambuacandihtitarsstinay gldelageityh éther block
cop rst aLQ alfo g%n?\ﬁll t% g tqe%tgmﬁly I%Eo ?%)(11 %gerg f;now%t a)s tﬂe?moplastlc

ereo I nc
elaﬁﬁh’ﬁcm (BB mawgiemmtﬂdmommmlue 2 ) thhpnemneeubﬂ ‘Geil’] gt elastomenc block

effective. a n
SeefighS SO H s %‘ f|%3§8 C%Y%%@‘éa ﬁaﬁy bilﬂc ® “h&?% ﬁ%ﬁl%%ohéff‘%ro At
tenfpetaturdsQiptth the mﬁltaémwﬁtererwtghmimﬂsmbn tealpen@ird bfth€ P edgndnts
of Formula I of the invention. In one enbodi nent,
there is provided a process for the preparation of the
compound of Forrmula | of the invention, wherein the
compound a is reacted with the alkali netal salt
OZ-Y-X1IH (b) (X1 = Oor S), preferably z- (CH) -X
IHn = O 1, 2 or 3).[0012]2 I n anot her enbodi nent of
the invention, there is provided a process for the
preparation of the conpound of Formula | of the
i nventi on, vvherel n the conpound c |s react ed W|th

Y T T 7~ S\ A o
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[0015] Unl ess otherw se indicated, the term"I| ower
al kyl" as may be enpl oyed herein alone or as part of
wae@vhe1syr oup i ncl udes bot h straight and br ane¢iBtis2008/069801
chai n hydrocarbons containing 1 to 8 carbons, and the
terns "al kyl", "al k", "al kyl chain", "alkyl ene", or
"al kyl ene chai n" as may be enpl oyed herein al one or as
the PBlymeRf deRRAIARS c1BIRMBiCc chEhAde A BRhE SihphBRE, uf;m;siﬂymers
branched chai n hydrocarbons containing 1 to
becenie florablesxbibingreymaplpsyic pehayior hEAWN %@éd%ﬂféf@ﬁ%lkﬂ Block
coﬂogfn%rsclﬁglg@éqﬁmonhdqpotl erﬁgﬁcﬁﬁind %Bl?donled ﬁgé:ﬂdi%ﬁ Mlzatlon
, , opr opyl , butyl, isobutyl,
Univétmlaﬂ:ly th@ﬁ wethori%@tf@wrmg hleplt wpolymemréqm@tsmep@ai mﬂnomer
oy fopdirb B SO KronER K e SEELbe HPRERK o can e
usefiky etrlwéoyleqi kesugls mabbdls s limitech Hpr exapapld, mcthadiingjc Polymerzation
[P y .
of SRS Bl 30§ LS LR bR G p B R Feives
stoshuohuem ah@b,of in:muatm@adﬂie&edﬁltm@rpplyﬁersdravd: exarenElXarrow

mofSityeidie SRtoria Ko al) bt Bpt Sl ag b teyer

bloclylehgiad dee El}Hstantﬁ:a,IthmhkayJ AHKMbnall@?yﬁlhcﬁﬁJ elh}dlf&hk@,dl@)l(pr,ocesses are
hydr oxy, hydroxyal kyl , al kano I,
R R e A A RO A S

polgmyiiAtikoxycalehanyl , heteroaryl al kyl, heteroaryl al koxy,
aryloxyalkyl aryloxyaryl alkylanido alkanoylanino

nitr thio
B SRR TNE R St Pk Byt s D e o  resss
whér@ﬁll rﬁ@t: &ﬁn ohd\@ﬂyrﬁmﬁoi@cwrd i0ploliyded f@teac @vMyst Eyiaitiaal kilecule.
ed herein alone or as 5art of anot her

In 3&1‘16’195 if wev@%@%@ﬁwg@@& Brodpce qopalymers iAyag progerees resembling
blo€IEIPbBnREsTebnd olefin AoHOMEk SudAQRE®) lefy gfdpweﬁy dﬁ@ﬁl@ﬁé?@ﬂ)ha
roups containing 1 to 3 rings, any one of which may
016%%& theyren goperplly wnsyitedrigr wsgr anioni¢ egfreeyadig ipRlymerizations. "In
ceriaﬁlcdf lﬂl@s@ﬁolgﬂ&@ Gy« |h%l)kdég1’ra‘t}ﬂ% t‘ﬁ)ft%'ofﬂ@ Iol‘é(ﬂ ofatﬂéj]%olymer blocks
trlcyc oal contalnlng car bons
commrsmamgrph% mimgfss suglp e?mblyylesofte@ﬂ@e @a¢ HerBonomsy. ginsgially
amb Bftods! rﬁglo es r e ?}ggrl;;\%{tl?ﬁﬁﬁl al}(x% eflé h%ﬁé“é‘%f fhore carbon

rrngs as |nc
atomy. CFi@phl)o pWOulcblgpcje@iqum pre@yr@lp@@@p{bydck ocylgtlgclr@g}}/hlers wherein a
sub%ﬁ af E&& fohlo th%i)% y%%ﬁn\é et:u183\’a%‘{+1 BASEN! roﬁ‘éh% %%Qg S%Cp}é&auy

exeny as such groups |nc
dlbl:mhsdﬂ talpldcks s wherein| thmlbdpdgle@tkmmS 2 nast}praﬂfabwmwibugom urBer
t| ted with 1 to 4 substituents

than 1%Htlc§1 opneﬁrgygl% nt}égﬁﬂocﬁi SOXy, hydroxy, aryl,

aryl oxy, arylal kyl, cycloalkyl, al kyl am do,

48 kla woyld drriusedyl to p@du@(ﬂﬂlﬂl,tloml yhabdnlded mypayrmers whith taredyased on

een RO s B0y Pl P B RNEE o Fer wi s
i ndi cated, the term’ cycloalkoxy or "l ower
cycloalkoxy" as en/MYERNOFINYENTION or as part of
anot her group, represents a 4-, 5- or 6-nenbered
S%T“h?é 1‘1:“1911311&1!0{1‘| groﬂ%é Qi &hﬁ o109 Q) dl)f}n%régmfahﬁ% %dor more
includes . as well as such groups in ee
subisgnidalydetogdngsusaniedmeiéduing sepnoopof bl@nlds qmmpuhngmiyfeb@ chemical

9%&?&%1%?&1822&&% § Lé}a%% Euhse% At E}ﬁﬁacﬁilz%lpgﬁsse I a most

term "heterocycl 0", heterocycle "heterocyclyl”

"het erocyclic" or "cycloheteroalkyl" ring, as nay be
used herein, represents an unsubstituted or
substituted stable 4- to 7-nenbered nonocyclic ring
system whi ch may be saturated or unsaturated,
preferably saturated or parzially unsaturated, and
whi ch consi sts of carbon atons, with one to four

het eroat ons sel ected from nitrogen, oxygen or sulfur,
and mhereln the nltrogen and sulfur heteroatons nmay

..
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al kanoyl am no, aryl carbonyl am no, nitro, cyano, thiol,

hal oal kyl , trihal oal kyl, and/or al kylthio. [0019] The
wo oaizabkanoyl * as nay be used herein al one oPCHES]A$/069801

of another group refers to alkyl linked to a carbonyl

group. [0020] The term "hal ogen” or "halo" as may be

used herein alone or as part of another group refers

t %rdtﬁtn@ ioNRulaPW & BhWstridutidRWHRin @B dihlyREE/HlefitiftBrpolymer

chlorine or fluorine being preferred. [0021] The term

"metal ion" PEPETES ahyISPRAI 2RER (0t FHANLSAMED as

sodi um potassiumor lithiumand al kaline earth netal

I ONs sugh) 1As a VRGNASHHMEE 1.0 fdden3.sas wel | as zinc

and aluntnunt [0022] Unl ess ot herwi se indicated, the

t er m " ar§) has gp etaenq conteat ingle el eapeRy B theidesiohfram §avt%

Q&9?§ﬂpﬁ&kd@£bﬁ@@%ﬂﬁﬁﬂQkﬂ&ﬁa&%hﬁﬁﬁn%%ﬂ@aﬁﬂﬁﬂc|'C and

blcycllc aromatic groups containing 6 to 10 carbons in

the rin C)por {1) das ¢ Bue Fegaenpioatppition ofrid fastiPre. Rrledstigieng
Anp BBt Bl AR ORLE BNALib pkigude
meon to three % |??0napyf%ﬁbs useggto a cé?ﬁgcy&k
wt% |Cngwltﬂrelathqeltlelmw gilies of TnppndsuBHC.zerresppnd toghee| oal kyI
aryl or cycl oheteroal kyl rings), for exanple and
rdﬂsg%ﬂf as such groups including 2 free bonds and thus
are linking @0ﬂnh§h1and2ﬁﬁwﬂbébbp2¢bh®bﬂy substituted
t hrough avail abl e_carbon ato
sel ected 1 rorflhydrS e waETEqlibdsl b oo i forf! £HRS
hal oal kyine nﬁltktg vint, Tad, ttxadidgoe)ey Ce]alluk eiilydn, amount of ethylene in

trlfluoro rlf onet hoxy, al k |,

cycl oal R;m P%i‘yefnt v&tyoc ?OW f:r&n(;gef w.é‘?e,rlcal \XJ.HI%S of Tm and wt%
cyclohngb&@hbmkabM¥hema@uhm het eroaryl, aryl al kyl,
aryl oxy, aryl ox | al koxy, al koxycar bonyl ,
arylcatbonylgoé¥§ﬂ‘ %éﬁgW&“%@{hbc 4ﬁ§n9¥aryl

aryl thio, arylisul kicRfthoterdey b{allpaveth%é eroelatrﬁdlnalgﬂsydm than
het er oaryl al kenyl , heteroaryl het eroary

het er oar&ocHs up Fyahorsd/0 and 4 melecevwht fhﬁtr@}ltlon M/M,

al kyl t higare fnah bbb 1 3h&t eroaryl thio, arylthioal kyl,
al koxyaryl thio, al kyl car bonyl , aryl car bony

aIkyIantnocaﬁbbnymmaaw#@ah*ﬁ@@ﬁmbﬁwﬁﬂmﬂéﬂkéwyéQﬂbwﬁ&I
am 5@ M%@tlo@a{t&iﬂs {5\9 re %Rﬁbc&ﬁﬁgtl@ﬁ%@iﬂ tha
al kyl car bonyl am no car bon antno aryls |ny
ar yths trdtion had taylay cmwllosl@t ¢<mwy1t effmit Feast&mrcent higher than
ary, n nts
th%tg)lfﬁ Pﬁﬁ'&rﬂﬁg ? Xth %H«g{nﬁe %ﬁ{er? aFttl ltﬁtﬂ%z)%%}e%?
| n cthe saneactempdrautee,rwhet‘dmetaed mmgatdbleasndmyetmeems ed herein
al ane o t anot her gro ref rs to.a
o raperen ARhuee RS ar e Rerdulaie ey ol
het@olar caatnmffsmsmhteats(bmett b g Rvhotexpodyeier DWitlsiti 16 pércen‘BUf; h

r|n e ed tao an aryl, cycloal kyl, heteroaryl
ﬂ@tgﬁ%fgg' %éﬂﬂhVH@ﬁﬁgg%ﬁégsyble hbiides as d

deS cribed ingKat rids éKMatl(ﬁ\sIRp b&tveal sth @€ content in wt% and
npr ehensi ve Heterocyclic entstr% The Structure

Re a18$ PU%“la"S‘ﬁiﬁgleég‘fhsth%fﬁdlnB@e’éte%Pf it TrRSEYENVE log
Conpeleats wdigk 8NBRuRH 85 SPCNRMaY @ Kbsolhé sidpebih; oflcd984) |
and Katrltsz A R et al., eds., Conprehensive
Het@opleycthied:GRgni stry 11: A Review of the Literature
1982- 199@ Eh%ﬁMhﬁﬁm,Gh&@&@mah%@a103@%?&&@%@0f&¥
publ . 96); and references therein as well as such
ethlglptﬁmsleﬁn elttfa*mlmgerzn Prleea bova® sehtion Hudodagage pf kaks thaj or
groups. Further, "heteroaryl", as defined herein, may
optionally be substituted with one or nore
substituents such as the substituents included above
for "alkyl"™ and/or "aryl". Exanples of heteroaryl
groups include the follow ng:and the |ike. [0024]
Unl ess otherw se indicated,4the term"lower al koxy",
"al koxy", "aryloxy" or "aral koxy" as may be enpl oyed
herein al one or as part of another group includes any
of the above aIkyI aralkyl or aryl ‘groups. I|nked to

o, rr\r\r\l—1 o L 1 o
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[0029] Unl ess otherw se indicated, the term"al kynyl"
as used herein alone or as part of another group

WO 2doeos218D st rai ght or branched chai n radi cal SPOF/U2008069801

20 carbons, preferably 2 to 12 carbons and nore
preferably 2 to 8 carbons in the normal chain, which
i nclude one triple bond in the normal chain, such as
equ%t 1216 S i J:om]ﬁrﬁ})ﬂat A6BYI me2whibiY el com%aﬂﬁ@l@ %M}fb\l)l'mer has the
ntyny - hexyny 3- hexynyl hept yny
samg. ]ﬁ%@x&}hs&}py { ég) ath%ﬁﬁt‘:ﬁfﬁ%n 55§Cd’61fh9'1?‘1y$ l/g3n @ﬁW overall
cthfe e RY! widhik fgecynyl , 4-dodecynyl and the i ke.
tlonally, sald aIkynyI group may be substituted with

or slhbgnventicaralse prevides ap sthylsake-olplip saterpolemes
yl" as
COUS%ES?%;*@S GOl bty B dncl e ph G Bl e AR S E
bloglsfeemprising gifietingad¢heyiaahegthysiet] erbperyies, isaid hydm@@aulbnns
. ons
seg&%gtts ?hﬂé@%lzgd E;g@%&ﬁ%?%{&gp aﬁgﬁ?/oﬁgé% f { %%rlﬁlgl{ogups
whéminl thﬁjfahﬂwI/oeddeﬂﬁmmydrpolymﬂl comendes ahid segmetrm hekesoft |
cIoh te ¥ cycl ooct enyl, cycl ohexadi enyl, and
“%8%8 T 8K E? dienyl . Optionally, said cycloal kenyl group
may be gm)bﬁ‘s b Mit/&th fnérh Bbcn €.7 66 ateub35i t uent s, such as
those s ituents disclosed fo 0031]
ter m * biEYF BRFRYERS CoBtEar st HaPER A SIS S 60 wie
parb 98fwt@natdiain tgicawn thtalcholdaker Saidht at e Reyl i ¢ ring
groups such as, without limtation,
[3.3.0] 6?)cycﬁlé)6‘é% Hyud sqanest igjep |aE'§?BII't<9ﬁ Birisaie 0%, at least one

me{tﬁlg o], I EALQARE 8BGIuE HRCAl dnfblint df 2ehg1edd b \ﬁagﬂtge&&@ne
so forth. [0032] The term "pol ycycl oal kyl

W% i Bhyeasin s namgriel slees@if Tasandartye GrcolpperEio g oup
reldtidfdrygdes two or nore cycloal kyl ring systems, as

defined herein, wherein at | east one carbon atomis a
part of at Iéh§¥>Tméi%é%ﬁﬁﬂﬂ%Cy ﬂHéﬁPﬂﬂlable ring
systems. 1he P} VKGR kxhoft ¥ o R AhDa ! 800
bet ween two carbon at ons or ex
b|cyclokmemwnkgvbmtThbmc¢@hmﬁQ@Bu&ﬁmﬁﬂqﬂmomuofemybm:m
bi cycl o[ 5. nonyl ri | [2.2.1.0 sup.| I

por bor mutidhy B8 L LRKElfe Quuru Sl of HERM e
contaln(bnanspmmnbﬂwthQMBh@ng systens, for exanple,

S:?ﬁ;nggnth%g%ggg‘ %ﬁgﬂggﬁLgn'T%ﬂﬁ?yP group may

contain a spiifip U Icﬁ)diactdsrfte&\by Elha\ar@b B@bElrﬂéﬁgFeatSr thire
only conmon nber of
spir o[ 3 Z&l]oc?e{’?}l’ to ahopty ]oé andx lﬁg‘gf%f §‘6 r'I‘EBt[‘QP M-ddey! .
[ 0033] Thatd afamabagy!3: o@s enpl oyed herein by itself or
part of another group, as_defined herein, refers to an
organi ¢ radi &% [hasReepleylas fractiogayhyeh efutesbefweeg 0y and
exagpbe@h&f frRe¥hatQi QHRIoW RGhJ4ERuA TREPSIhhiab@RLeddh 4P
attached to a carbonyl’, such as al kanoyl, al kenoyl,
ar ot fragtion hreaheglar ccrmn@mbmrent ofya¢ leagi SigFrey higher than
C y %ch'b?ta %BQQArMQ%hOIﬁI @fﬂyfeﬁ@m me[rqggtéﬂn elt@l‘g'b@%kn
"optional ly" neans that the subsequently descri bed
evethe sapre tenpayaftnss.avisecimeajd enmpeeapleyardoprashirlenecand t hat
t he 0 I n ces
unerETREREL AR L ot S U R AhA R ek B ATCS
| n mblacdenidnoges®nirot (based on Greavtplegyolyoyr) witlah [19 percent of
sub te at al kyl may or may not be
subs O%H} Y ene'%&hoé‘ggl mt%BD asr,neénoﬁrrer ated i n t he
definition of substltuted al kyl . [0035] "Substituted,"
as used herein, whether express or inplied and whet her
preceded by "optionally" or not, means that any one or
nore hydrogen on the designated atom (C, N, etc.) is
replaced with a selection fyomthe indicated group,
provi ded that the designated atom s normal valency is
not exceeded, and that the substitution results in a
stable conpound For i nstance, mhen a CHQ |s

1. a4 " 4 a o, Y T T ~
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Zis phenyl; or Zis a heteroaryl such as pyridinyl or

benzot hi azole; and/or R2 is E-GJ; and/or Eis Oor S
warwbor21R i s a | ower al kyl or al kyl cycl oal kyl ; PErtis908/#69801

is H OH SO2R7, |ower alkyl, |ower alkoxy, or CF3,

nore preferably OH and/or R3is C-6 alkyl, Cl

al koxy, H, or halo; and/or R8 and RO are independently

H or CH3; angyor Hﬂaqrrahﬁbnaap BheEBethAPneR@nie Ak B N t% and
g}gther toforma 5- to menbered ring which is
sat

g gokqulayveightgpg thy 2 16‘? pb)&tﬁil pPlgthylengrBeRfrialeed and
mymbl@&llﬁ%l@@asﬁn%ﬁﬁﬁ BAGPELIRMAL GRabsSIufe sidpe, 8 of kgl 2
at ons, ring is substituted wth one or tvvo of
-Ot@}o(\P}S tll‘rﬂfg/l* @Qﬁ)\s wherein at |least one J is OH and
opt i onal t kyl "
By QY PRy RRS bk BF TB PR o
ethylemadx@pleﬂfh mt@b@ymelgn oupsa irayvthesobuios in dageede gless than or
equap%lﬁﬁagggg e?ag o% Cogglg 3 W@%or rrucl%mg%raglf %?1?103' |e(r}1{l1}llgsn Ion
san&r]BS@ edthdpy (Jfze Iamﬁ:at@thdn§ SpRenHiren®)/g andhe sahagrerallZ
is(l ryl...s as phenyl or naphthyl, each of which
ethYISSeo‘%OPFéB%‘&“PS}lf@%’bst ituted with: a) hal ogen such as O,
Br or F,Thbkthgleky/b-okfid intapolghidy cdndidbe @fe or @B-tlomtination
| koxy such as CH3O, d) pol yhal oal kyl such as CF3, e)
O“B‘B[Fﬁiﬂ‘{g 13?5?%5?9 such as CF30, CH3 N N- f ) ami no,
MKyl amn en@émtﬁbdahéﬁyIt@ﬂtme@maemm@ﬁﬂym@ha@kdm Itazhslt 0
such as i) esters such as )
Oneaffgvlec'éla%ﬁﬁacagn Whléhy Jutes (Ogtweﬁ%%aﬁéﬂ?% Citéhea rf@aﬁlwteé H&‘Hg as

TREF, dBMiab @i M lin h3) hOWEAZH M a bIBEK Bex¥Tat Whd0BYhd upach of
b) or c) being optionally substituted with al kyl

a
aboslzjb AN mAls e weighty ﬂgﬁﬁ@%@ﬂ ROY/ Moy gxsatgsthan aoug by eheD Ayl |
avelila%je BURR imide ?rth%r tgan Qo fnd Wo @i)(hl@ XY an4'G lﬁlo"f)e%ulg_@gght( 3)

benzot hi azol'e optionally substituted with hal o Such as
distribut@n, Mt/ Nax greatactharaabo@-B3®D, (4) benzoxazol e optional ly

?%:]Stltlﬂlgﬁe il o e;&lsfé iffiscltin o g%&m}lyﬁﬁéyary rdazol e,

t hi azo opt I onal su stl such as
intqwlhény(tr is awdnfalpkapbflew dbuge - 1Gl4d9491;1e (Dptenn dangthyl- 1¢@ntene,

norg(%lrneun ztﬁ):agcgng Ht§ Qexgéflye %\bcc' ! I tllyablglg eto¥1 CF3, or (9)

“or al kyl ene such as
nE3lhyl ene ancmllier embydlmaﬁ e ethylopy/b-etedin iegdlgmerhasa nglt O

indS p PRt BT o b 6090 10 ity ol B Rl SHE o

/10 ﬁﬁlﬁ[}t% mf%thd agtsmtylloom EMNQ mifudds (ﬂ'ibo(lt@to@&aﬂsd,S%%%’g% o

iRy M A e A S heD AR it TR MR 6t o
PA1( - 0- Piatitadngl dspR s iHeasRansh 4@ chdagadidics mrﬁ@fe}ms and
valine mis 1 or 2; and/or -CH 2- CH CH3 CH3 | /

various embodiments of the invention will become apparent with the followmg
description.

BRIEF DESCRIPTION OF THE DRAWING

The Figure shows a plot of T,, vs wt% C; for hard segment majority

copolymers of the invention and for Comparative Examples.
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Gis CH2, (CH2)2, (CH2)3, H3 -CH2- G t |,

cycl oal koxy such as CH2-CH CF 3 o r al kyl cycl oal kyl
WEwh0edsSTCH2 > E is O and/or R3 is H, al koxy BCEHS2088/069801

CH3O, hydroxyal kyl such as HOCH2CH2-, al kyl such as

CH3 or C2H5, halo such as For C, CN, or

hydr oxyal koxy such as HOCH2CH2O ; and/orR2 and R3 can

be opti onabkyali #EPESOCRBIEN GOTHRINVENTION!

6- menber ed unsaturated or aromatic ring containing one
GepgraldDEhinijoBs ons, which ring is optionally CH3 CH3

}’g}St it UP&SJm\éf"trﬁbaﬁé’ Qﬁ(ﬁﬂetﬁ! Mpo&ﬂﬁﬁe@a?ed bycéogﬂlerlzfng r

exarrpl e or "where R2 and can be optionally
mopggat, ydethepofithy ﬁm@ %a#éfﬁb@t e s?ﬁhfugea@@dterrm i*@éxmnré@rébraces the

" t.. n ' ich rin
rerft " RebbFhb MBBGHES! RipER AT ELRN ROl Bt ) 1 1
iuﬂh as ”Int@p@»‘mer”aielaw a Isﬂwherapsepa}d@ batie ok mefrigatiomod pplkast

twoaﬁ{fﬁr%ilt ty%as g;‘ ﬁ%«g F%% Zf%m ”119terap%#y l "hléér“lﬁ%ﬁb%% dtl ent

”Copblymhﬂ (wbiap mmdalbffenﬁsdxryﬁdl kcerefer af a pd’]lﬂn@rlpvf@ated drom todifferent

and i s en or" rldln
ol ki = LB YRt hae Ry iaayir g golymer
pref)atéd ﬁrem t}ﬁammﬁkmnppds m)f Emmsméra) It 0do dnb@mMpaR™Es POlyMBrs nYade Dy
Also in a f her enbodi nent, Y is nethyl ene,

pdé’flﬁ%”égrf@%?r BpYFE énoqoﬁleffdm tion, the alkyl chain or

MRyl nmoihetrmi ‘BthYleA®Y-oREinaktk@6ReEdrt@nérhify refers to polymers
ortho-position of Z to generate a bicyclic_noiety

compjstngstRylar ARchin o-plgln B?Vé%? PINQEB RPN i"tgmﬁxr %‘F@F% gthxlene
corhpHfiadé nfdforidy mﬂlg@lﬁydlonm% vaqdleglt)d)ﬁﬁ&ﬂ . [ARAAE cbrﬁp@ses at least

further enbodi nment, is selected from phenyl,

abqqgﬁhmﬁl)ﬂpercwroif ghenxhole Wﬂ Myqe prgdeyably mhdgg@pgﬂlprlses at least
abo@t?é@fﬂ%ﬁ'p@&@ﬁtﬁt lea%h@oa%w@ﬁ&ééﬁlt 01 Qtrlngs%‘t%m 30 RBE B¥Ilcent with
and pyridiny [0045] Furthernore, in the enbodi nent
thewihstaafial rfBaipgey oRbe W@Q]@mo{y@gg@@mnsfngyaﬁieast@ne oter cgmonomer that
Lt ef
S O e B LT A o
copapyaterd th@)plrefewquooippdimwomppis@em|ed1yh>yb comat prtbé rangd of from

aboul[_]rgs V?j B ‘t:"o o%n%l wt%[ %ﬁ Jlbly &tﬁecgangef (Efr f%o%? atifélt Eédc:l wto/F 0 about 73

wt%r‘t&lﬁ@hﬁﬁﬂe weighthd tl&rmﬂmmafreht sovﬂe&mbmnﬁﬁtsj the &myl&em klo#y
i s netho

T Bt e SR BRahisan e 01 Sr Ra TP RT R B okd o
profi®y ob€cleali@l p@dest.r WiNilk e egiylnp)/ o cMTRi istetpofnhs cah ®088hded
witL epézgrﬁg(larg gglgrengl%sg glﬂgprto tefl Igtrﬁﬁgge;{gyel;%n gﬁarp%xmp@ are substantially
purs ﬁh@&t&@oﬁgﬁm 4 g odoHBNn&R BEhS tdabigbnQiroduBK polymnerization

anot her enbodi rent of the invention, it is desirable
ProgEat Q phenylene; RMs ; or R and R can be optionally

frpdgen t agetdifs “pstuddB1BiccopolyRkr Gt B o%&yﬂleﬁ afteitéf ated

or aromatic ring containing one or two N atonms, which
COROlST FRMRIBIISGHAICT JotHodHar ssapents of diEering ahpmisy b physical
proﬁ&lzr%y Lucﬁlég I{)arﬁlﬁle coﬁio%er ct)lqcénte&%m 1ﬁt)R§eﬂs§y 'H?cttlt,]@}x ¥eg‘i)(§ error, or

, and i's selected fromthe group consisting

Oth@fperso}\TOﬁdaQEC@éélpd@dqu =pt ngpsssariychf a@nmdmmmih?omposmon

butg?%wa%tltoﬁé ?fjrﬁ%‘é | i‘ %gg%rew%%%}%c% ?é 1L ab})l%p(%ﬂtﬁmw ad:\)%theiS

blopistdnoegygnsand R i s sel ected from, and[0051] Al so
desired are conpounds of Formula I wherein QIS
phenyl ene; Rl is Z-Y-X- wherein Xis S, Y is an alkyl
chain of 1 to 3 carbons or a bond, Z is heteroaryl or
phenyl, each of which Z is optionally substituted with
CF3, CF30, or halo; R is -E-GJ wherein Eis O CH3
CH3 Gis lower alkyl such as '-CH 22-C or
al kyl cycl oal kyl such as - CH2- CH
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D, and J is OH R3 is H, al koxy such as CH3QO or

al kyl such as CH3; R8 and R9 are independently H or
W@ R2 and R3 can be optionally taken t oREL/Kg2008/@69801

forma 5- or 6-nenbered unsaturated or aromatic ring

containing one or two N atons, which ring is

optionally CH3 CH3 substituted with hydroxy al kyl such

%9] C Qe psdu@s- b%@ﬁ&io@rﬁ&@@gﬂcalmoﬁ{mké Vdmaﬁarﬁmtseffv BAd"

{ ngqounds of Formula | L-) is phenylene; Xis S
ang $ofy 5Nty Hardramerss efer e besks of @@memd&ﬁlas 1ﬂgvhé€rheethylene
is p?(%&n ithn AREhnER tﬁ@ﬁné@ofcf% BRuPRS @O/ doYuilod K’@c% E&Q&Eﬂaﬁwy n

forma 5- or 6-nenbered unsaturated or aronatic
the rrfmgg ot pmabent g weTado apout HiowNe dragasdeon thhivelghtrof g pokymer.
“ t AR ch
sge-aatl in SR RAEIRY | had ot b g g
com@mpmumsenofcomh@t af mesamérs nthenbhuetbyletee isfio keawgagf Abgagbout

50 N AR FOTRAUIIE P FGREN OB R Bl .
base@mbthasve@hcbfthespo{lﬁha) 2 or a bond, Z | S het er oaryl such

2- pyr. hen ch of V\,hl al |
22 DY e MRS e aE Bl AT Se GinteRs s R ity
weigt pEBdenthe ab@lt 0g txzerghf psemcréhR)ﬂ tBe tofal GeightdTetiechlsekEnteoPmets

prelsa e shest vty Bk GRS Bt o [Dkiaty

per€dniBto Bbut vl vﬁblg,&iﬂ Q@tc&ﬁ fkdnm alﬂiﬁdlﬂ%%elglﬁt%eﬁgntab gbout 85 weight percent,
i ndependent|y H ..In still nore desired
frop Shovs A isht Bargsonis aaowt S0jecight percept,ifeonyahoyi2h weight@egsent to
abouS7 5 weishtRebe3frbi abbid 30 eht fdreenMs HHEIS0 Feight percent, from
PREPARATI ON[ 0056] The conpounds of Fornul a % accordi ng
aboup 33 Yieightaercsnigo abmyb e yaighisrerrspte framage 40 vesiehe paicangto about 60
wel%flte&?creﬁéj oPfor HOWR 45 We%ﬁ@pefr&:h t@‘%&g 5@ %1%[1{ ﬁ@r&e‘np& the total
reaction schenes and escrlptlon t hereo as wel
weighi (é\ﬂ@nﬁloqkubtlerpgwwr | Corverstlyr the batré ceghanissan hapremymtsémlar
ran ése"?'h 1)91[11& 1554§ d to %gvel a'ir&?e ﬁlreflt m gwhel‘? %Hi%ul#]t ok? ﬁ!n’ﬁw
ortr S a genera I zed rea tlon ence tor the
Segsymttm%ntss peateohpotthdésindh séfo $ergmeat IhaJ oritfy @@ES}he@onmwrﬁ tard
seggwnt i9 Ees% tlhgr(l) érS] Z{;T ﬁﬁeaswlt{ %m(BJf welglh C%eﬁcegtage arfd tge l?arg se meélaweight
perbntago naetsatcured bhsed oot m»dfameﬁ fieor DR ar NMRI I’Suah methods and

o S B P b SRR SERES AR B

Appladatisn Riblicaina Nunder 2006F009B08enkikled flﬁ;ﬁyl&&:ﬁﬂO{Hﬁﬁ\Bl@ﬂtﬂ y

repared by addit | Corrpounds f. Fo all
i o4 FinEs R GRS o NG B MRAF PHCelindo it 1oei el et
al. ddhséfalio BBwiG1664 TadhABRRREMR., &e dNEloRiire AF whicl IKafddAstFated by
of Formula Il can be prepared by treatnment of

refQrgfiep Serstidn §F eHBFHul a |V with thionyl chloride in a
govent 19 edmasry@rine’ C@Eﬁﬁl&!@lé‘lﬁ r@Ers B4 ﬁﬂﬂfrﬁerltllldt p&sEsses a first
comercially avail able or e readily prepared by

ordgifeangikipy petystHlineyaelting Bomt[(@@lggij depgringied Qt/ difeergptialgcanning

cal&%ﬂ&fﬁ(‘DS@f Bt éh%%’af%n%clﬁlgﬁg 0 lf'ﬂéjt%rrfﬁnag @ Md%t&mhin%@ab%ﬁﬁ] the
or Z-Y-NR 4H, entails condensat’ on
terrof secl:r@mmﬂhd@ dhhe pomryamarphyusiiaters tonprymadacsingRorystalizne
meigkié pg%lh acsgie{efrhfﬁgd E)h@ ‘?fgreﬁgmga%ﬁfﬁ% %albtqm@trf @S\t% r&* eftﬂ&a@en@s
techmequeot ri azo- 1-yl - oxy-tri spyrrolidi nophosphoni um
hexaf | uor oborate (PyBOP) as an activating agent, DVAP
and a hindered am ne such as Et(VPr) N O her
activating agents may be utilized by the skilled
artisan. [0060] Conpounds of Fornmula IV can be
prepared by heating conpounds of Fornmula V to
120-1500C in mcrowave in a 1:1.1 m xture of HOAc/ TFA.
Conmpounds of Fornula V can e prepared by stirring
compounds of Fornmula VI with 2,2-di met hoxyet hyl am ne
in a solvent such as Et OAc. Conpounds of Fornula VI
can be prepared by treatnment of conpounds of Fornmnula
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in a mxture of Et OAC and wat er containing a weak base
such as potassi um car bonate. Conpounds of Fornula VII
wae@oeixiber commerci al |y avail abl e or can be pPEpPHSES/069801
as described in USSN 11/586, 255. [0061] Conpounds of
Formula | for which RLis Z-Y-SO or Z-Y-SO 2 can be
prepared by treatnent of conpounds of Fornmula | where
)i s Z'EYhyff%:ﬂé’/d aeﬁlmﬁlt&ﬁowas%ﬁtmhg mv@crgimﬁat%@ae&ks are
such as m'chl oroperbenzoic acid in a solvent 'such as
pol@HRCitiRt hSe thartebldckf GAERIVe Atettmg rpamtsxﬂeatylredm’plmnrw@TofThese
pol&ermd{f? %rom rl] hbnelflPlr ¢ (%rrlt%? rQr% {Imtlarls] ?ndt%latrth %rcn%hr}emar&u% IS Yor
coﬂ_qmabﬂmglo)( ocivpdsllymaurt;td:ndlmhtpdmmmnd/loodm}ﬂe\ang)tﬁle banbiiityaf }iblymers

o a So nt S ch as. e cont ai cu ous
in sollets 38 S forwntca et ag g SN BB AP e gt ihpac
mo@tﬁh@ﬁ; rahﬁtxlan@ttﬁmae@ fbﬂﬁg&iﬂeﬂ &o@s@l@ﬂing&iﬂﬂ i(ljiezﬂ&]:,am;lg’fpélbilﬁlans
- et ene | am ne. nas o ormul a X can
Apﬂécab?f@ﬁathead ltﬁy?e Frauirs PRI R ﬁEEW Ett brosd e of SempRragyess for
thefeRsXBOHE Bisd 1Rht feDidRparatidhscan be prepared by

condensati on of conpound of Formula VIII with

ounds of Forpuyla 11| irri hes onents
T o et el 48 iRt AR s T g
WA20017/0954851 WhiSIPK eI it Jtpdties P RMreHT: Rexadnkikey, dR paric@lar, the
BOP) as an activating agent, DMAP and .a hi ndered

(Py
POl é‘la§ e ads bt prepssy QNHPWHﬁﬁl%fanfaéihﬁﬂlt Bolyn¢rfzaple
moh&AdH ok Yni £ ARHohE9 Thder H@&Mﬁ&b@%&’e&&&u@%ﬂ&u&ﬂswd@ ng

the chem stry described in Schene 1. Awg@ hal i des of .
CODPROSHIGN SOTXPrisHIZeAt e N Jddhieanebeeprigglianratabkt, p Pegtayst ade chain
shu?tﬁﬁgf’aé%}{t ﬂlggtlo@és's Bélngéhauaﬁ‘en‘i&f éﬁ%ﬂﬁ’ﬂgh 13 atqm%'o@ltﬂey rowing

aval lab | ogenated phenol . Schene 2 N XI | ﬁ
polmer:chams oirdef difereati®ed procdss f@@@@]ﬂs @tive or metetrw@rtaéperating

. [ ' ' .
ot S5 8 % SOTRANIS B L5 Y Bl MG Mg
unCESiﬂEE%SOﬁmDIySTEERE@S@@RQS{ Gbﬁn}elﬂih@tingﬁg@ms nm aghydrbgen may

al s ncl ude " odr ernt r odr ug"
be useg etncfe%}reh tO con I‘Oi reactor visco 1 %‘ 8?%mtehmo ecular p g

use erern enconmpasse ern1wm$0drug
est ‘Bresopapaiert léthe eltvﬁntlcplr amfdchagacahh@ﬂ@ umq'ﬁh distréhutions of polymer

" prodru ter 0 erei n includes
polyreeid Seme S pa il BBy P Kaan ORI Brk Mo G pu frce brerably
tw&t?tﬁfé@xtydldck@t)mpmg NWBis stdugcm mlblke’ierked\/ﬁrrtbbdlﬁtehh & thabdack of the

al_kox or ar substituted acy [ ents o
use 8%%?\;‘6?% é‘t‘tt%ag 33781t EMPT B ICRYY @ra&’débﬂf?élé‘/ ‘i?ﬁt&(;\ﬁ?ntpéex based
polyR&sAiskeéatd1d in toto @hodd folfrRerBRNG rBdRora6iontLsperating under
dlﬂglvalates nmet hyl car bonat es, . benzoat es, am no aci d

gpepalymeadpeandiiont dylpre seqcificaly. diescogefepers of the invention

des[f%l? P&L&S PD U fi MALSS0, PefEhtl} ALAL €S0 ﬁ%&r@%efek%%f frdi 1.8 to
certain enbodi mrents, anino acid esters nm

2.2 eapd argshpPEiprabheian d 8do 4o 6B cEralmpee snaufalss petep e pfilgss than
1.gésters include isopropyl or other alkyl group) (for

exanple, 2 ) ORl [0066] The term "prodrug ethers”

dﬁﬁludeIbdmﬁb@hdsgﬁaméxacsﬂhngﬂamdﬁ@hﬁﬂﬁmsﬂm@SﬁmemHmw

p f, i ncl ude

BRI AT Spofl o2 pRhREE O, L cL
themsvithallhey, myhvachbwat eerbuntQtwrcew b Ipamrertthaf mpmemﬂOttmi(spercent.
Whrf]:rgérg {%P E‘J:. HIESHQCIICFF.:I rgﬁ%& v%ﬁtlu% lgc ayhr%{llct: ?gﬁatna B elgp i 1s disclosed, any
nurﬁ)lﬁ@ffaﬂhﬂge\dl.thlh fhetrin@e Mpp@ﬁmﬂs dB;f:loE@l[ rlmban&uli‘rathe folfoming numbers

exanpl e, at |east one basic center, they can formacid

addition salts. These are forned, for exanple, with

strong i norganic acids, such as mneral acids, for

exanpl e sul furic acid, phosphoric acid (phosphate

ester) or a hydrohalic acid, with organic carboxylic

aci ds, such as al kanecarboxylic acids of 1 to 4 carbon

atons, for exanple acetic acid, which are

unsubstituted or substituted, for exanple, by hal ogen

as chloroacetlc aC|d such as saturated or unsaturated
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di met hyl - propyl am ne, or a nono, di or trihydroxy
| oner al kyl am ne, for exanple nono, di or
W@ etoevkeasnl am ne. Correspondi ng i nternal saltSPEEYS2008/069801
furthernore be fornmed. Salts which are unsuitable for
phar maceuti cal uses but which can be enpl oyed, for
exanple, for the isolation or purification of free
witBA MRS OpeHBEAY dsclos@f: REREHE(RNRFBGEWLN 1Ci8h Wiriable ranging
acceptable salts, are also incl uded.e“}ko%S] Preferred
frogd| Regcepftol AR P Hifhdd Refcedngigment i entkiit hpereiit-al Reregnt. 3
per%% '4%e&‘re9tl;| P Péﬂ@&lt}.i.g@o E%}@&ﬁ}ﬁq rp@fc@ﬁt%i ]Sia%ent ..... 95 percent, 96 Feercent,

hydrogensul f at e, net hanesul fonat e, phosphat e, nitrate
97 prrceas &8 aersent] BB lenPpet@rnerdnts Alersovst. apheunssiepoargigicned by
twd: 1@5{}&1{)& b d@'ﬁ gchn(ﬂ?ergb%{/@ls 2} %écgicgﬁ)pﬁpclésg&l Ud.e sodi um

pot assi um and nagnesi um salt’s an phar maceutical ly

ddept aBdieclesed bereio isaami atledene[o0@FM] infkjol g cempBHEMD opfnore

: f. ' ti .at : :
sotb A0 BRBRR0 LinghleulcTIE il ks B BrolRAb AR Y f5rerng cpenica
or ffhysimal pidpertes pid umcksnotdculhhegmews eltracapiped Igyapdssasicammost

tri t { th b t
o paRN e G Mo Py e SRR BB 1 .
congy¥pOAINGS se@fnehtaimmalsaft kegh@nt, @xd: St 1 n enanti oneric or

| astere ric f or. in mxtures_thereof. The
E# cességﬂgé?%"i‘/%‘ﬁ?ﬁwt J:'g]ﬁo %unf%ﬁ'zie racenat es,
¢2ZANt | OBy s 0 etll}138d @RS g ShAkhtif theFRigelof 8biS.60 wt%
When di astereoneric_or enantionerjc products are
to Sorveidalasefl on assA udtAtahmorees coitely ibhard sssAt i onal
et hods (§or @X&APA Bard SEUNRABHLAH hABR Gf Aledst #1241 PRa: one
crystallization. UTILI [0071] The conpounds of the
melsing geift. Tap Bl degees belsidamndrd sl sthaleas i veigh RARSEY,
wtRC8f eiteabh Yhe RUARASH vAI8Ls df i daQATI®b&dpoRd ¥ahd ety of
condi tions and disorders, including, but not limted
relationshgit: abol i ¢ and eating disorders as well as
conditions a i | )0 | Lsorders (e.g.,
obesity, di agiﬁéﬁgﬁg??%g%g?gs%%%%g%ert ensi on,
pol ycysti c ovary liissdaslseguent doop@asgounlodtess than 40%, at least
di sease, rthritis, r | ogi cal disqr S .
e r o o SRRk L iR LR B Ml AR Sl rene n
hyper choleigit perodnenwtég, Chypeseinrthghyoeichldaieaof Tm and wt%
chol eti thi asi s islipidem.c conditions, bulima
nervosa éﬁ&“%gB%ﬂPéTngla%%%lﬁg di sorders); sleep
di sorders; ag@°@syahkatipiaweh €0y-deg4x)s5; sich as
depression, anxiety, schizophrenia, bst ance abuse,
cogni ti on- enﬁﬁiceﬁéhﬁra‘ﬁ‘?{&e‘g&‘ kI wSb|e El%alf glg‘é’&%r?atfrdgaflz]
The conmpewn@s ufl@s@oibedandh hblBcuMresedt daRBlicaM o,
coul d be used to enhance the effects of
cogni t i GFRAEHHSAAPIHS Ldg®nt s, such as

acetyl chol i ngsy er g8 bl Fe¢Ron (i@ elutt bl AR D?C and
muscari ni c receptor- 1 agonists (ei‘_{g.E m | anmel i ne),

ni cBY0(vBemigastipaated usgizde s tangpeensyrel TREE epiesete(i ZdPathahd
N!\/Qﬁ% fr%féﬁﬁ thst Phdlar @d?ﬁon%&@f ERRNEoRY RS ]Jefcelgt higher than
piracetam l|evetiracetam. Exanples of SU|ta€fe

t hethaiif @ somparahle wadene athylshe infezpedymes fragtieli dwis detedn
COORL L kS HbSALAE el Pl ArBRTRINA! Ll LD Lhe
conpounds of the present application include
doniepgmilymer hacthe sree qoewasiérgy andiens aBi€liGndeyadamsity, and
secretase inhibitors, beta secretase inhibitors, SK
channel bl ockers, Maxi-K bl ockers, and KCNQ bl ockers.
[0073] The conpounds described in the present
application could be used to enhance the effects of
agents used in the treatnment of Parkinson's D sease.
Exanpl es of agents used to treat Parkinson's D sease

i nclude: | evadopa with or wthout a COM i nhi bitor,
antiglutamatergi c drugs (amantadi ne, riluzole),

al pha-2 adrenergi c antagoni sts such as i dazoxan,

opi ate antagoni sts, such as naltrexone, other dopam ne

- . e oy
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(GHSR) antagoni sts, gal anin receptor nodul ators,
orexi n antagoni sts, CCK agonists, G.P-1 agonists, and

wW@ewe0162- pr ogl ucagon-deri ved peptides; NPYl PCT/NF2158/069801

ant agoni st, NPY2 and NPY4 nodul ators, corticotropin

rel easi ng factor agonists, histamne receptor-3 (H3)

nmodul at ors, aP2 inhibitors, PPAR gamma nodul at ors,

PPAEoldﬁémnHﬁewoateﬁmaseaeﬁmlwtﬁ%&ﬁﬁé@p\wﬂlm@ pér@@ft:))f

i nhibitors, 11-b-HSD-1 inhibitors, adi nopectin

r ecBHob thepilangoiedin ipgtpglymesdir ener gi ¢ agoni sts, such

as AJ9677 (Takeda)aiQh@Rek) betlwzépéﬁyﬁerfel\é%ﬁtgﬁt)m wdp afdfr33

1648 (Pfizer) or other known beta 3 agonists as

di sleg owkegulphweigls sughathattlingipiptted oy long £ontgnt 37 102615,

S, 483‘1133%& we?ghz Z@mgﬁﬁmﬁ ‘39 G%Czll%gnag gfr abs@lu{erb‘l'({ ' Ig d& Sa@ tor

beta nodul ator, suc hyrol d recept or llgan

dlgobobedhmn4vmﬁ97/21993 (U Cal SF), WD 99/00353

(Kar oBi an 7 )

inhibito %) sg%vﬁgg%égl | % ur?r(] %dBrE% "6%’% & ,&18?§§trl%ee)
ethglemedd- olaflm 1m<arp<dpmelr1n ag ona sl;ﬁs;vto/(( @luion iBl6He @38 of less than or

equfagtlogléag a@ggé%péﬁatnge cog{??é/ne : ﬁeﬁ%ﬂ %Plg%?rlﬁ Ietc:(())po?ymer has the

santbeD$@ eﬂthalpﬁ(mgm &, grédtet\ignnan®icaayittil 4DXg hn(ﬂtﬁe sqas @xedl ne,
b sertral h%rphenternine, cl of orex, clorterm ne,
et ﬁF%ﬁ%ﬂ?@&W“@?ﬁ ram ne, dexanphetani ne, phenternine,
pEENy | pIe PO mbYdiSendy, tH¥adientie proaa@raeetﬂyrene/geﬂﬁfﬁl such
as topiramate (Johnson & Johnson) (ciliar
intetpQlyIBeCOPRTLENG Feq Frjory sbsRptRdlY rh))mf)gé‘é‘@%‘ﬁé’?tbaﬁl}decB gments or
bloélgrc@m?ﬁﬁﬁg Hl@i@rlﬁ’geélfeﬁﬁ(fap&mh%lf:ﬁgﬁdﬁl%])tles s &BtdcAnRRLuheREMBnts
recept or nodul ators, or cannabi noid- 1 receptor
Chaﬁﬁf%@%bm%sesgwhmag perRable el uiasypight distgbutigpywipragn the
eth&lé@/ Y- eﬁé}m 1&t&9&?ﬂne@6ﬂ$ﬂg<%% Iﬁfd s%gﬂn&ﬁ Qh@ a 4t éegglkﬁbﬁlw v@lereln:
agents for uSe in conbination Wth the conpounds of
thdﬁb@egéﬁwmépﬁmm@bmﬁdﬁtpﬁbmmaé: |nsuI|n secr et agogues
I
1 DR b B ERE bl e 0L ol ol it AW 580 05
ww%edudpabewdnhKwﬂmumsmmRﬁAanna@dWEgnsusuch as
t hi azol i di ne ne PPAR
acid dergbat?é%' §m$$§§n1%u%%§ onlsfé%g%mgaﬁ%zugg?one
meRRARoiaf, gdruai de@@em Cslkiss arild:lanta{r}dSﬁ)-df ethyleindirt Wdight percent,

i pept i pe se |V _(DP tors ncj udi ng
wi R e R B S TR TS g ou B T 1 o
rdﬁmdﬂ@@rgllf02|n glycogen phosphorylase i nhi bitors,
and/or megliti.njdes, | and/ or
gl ucagon- li kd g%pf@éé9iﬂ%f §y4ﬂ§§ qr’ agoni st ,
i ncretin nodylipt of:S.a Megmmsenﬁ@momf%gsﬁhan 40%, at least
gl ucocorti cal . antagoni sts, fructose

bi s
1, 6- phoSpREIEKEE PPkl t”bﬁl%ree@ Celsigk prbanamayR ¢ficthylege in
and/ or  aydHHPpdrBer WBDECS, MherleRI (RS SierdcXiNARIeNSE Tm and wt%
phosphatase- I B |nh|b|tor) [0078] The antidi abetic
agent &y coresaendge ale ralatietshiper gl ycemi ¢ agent
preferably aghbguani d or phenformn
or salts the?@é%—q%¥e@égﬁgagﬁgé?e%?ﬁﬁghﬂo . Were the
ant i di abet i c(ifgenis chaacterizeg b eherage hiock mpogmaler thin
the pre t L

a0 oralaRid Rl el d moRRIETRIRY BRultuch YR, . 4
to abougﬁwﬁiﬂmnpb@ﬁéﬁabiy fron1about 0.01:1 to about
5:1. [0079] The antidi abetic agent may al so preferably
be a sul fonyl urea such as glyburide (al so known as
glibenclam de), glinepiride (disclosed in U S. Patent
No. 4,379,785), glipizide, gliclazide or

chl or propam de, other known sul fonyl ureas or other

anti hyperglycem c agents which act on the

ATP- dependent channel of the betacells, wth glyburide
and glipizide being preferred, which may be

adm nistered in the same or in separate oral dosage
forns The oral antldlabetlc agent may also be a

o o - . o o o
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U S. Patent No. 4,231,938, pravastatin and rel ated
conpounds such as disclosed in U S. Patent No.
wa2®461327, sinvastatin and rel ated conpounds BGI/US2008/069801
di sclosed in U S. Patent Nos. 4,448,784 and 4, 450, 171.
O her HMG CoA reductase inhibitors which may be
enpl oyed herein include, but are not limted to,
fluvastatin, (dj schRa8tbiéddlaietioRaHEdt el bebwedR HoT i
cerlvastatln disclosed in U S. Patent Nos. 5, 006, 530
andl ¥°q wrep@rstionaesyrgtlay tanpsraser SREH. tharagienzedpn haht
NS ha G881 80P mofhs &y B35 cchctBEn PRI 3MrcBn Gl Bt
pi tavastatin (N ssan/ Sankyo's nisvastatin (NK-104) or
i t atbaiof arpmparatlé soflos edyiene mteﬁolmrémtlmlut@g@mtyveg@o

Shi

(2 s R RS Bl S ARRR b a8 8E " 140, and

r el iatgwlsteahanthe sﬂmmordm@d hublesd ainreliindgx, @Rasien and\o.

5,7 [

der o oo BEAGRIE AL 80 el RRRPY REh 20 Bessep gt o

|ndhmwf&maﬂg@swmmﬂﬂhmakqmbm&mﬂmne derivatives as

di scl osed in PCT a i.cati WO 86/03488, .

6. 5t Counst | U ek PP B s oy PR apes ig et sahg

derloy aiole¢elar Whgﬂit&ﬁéh @s ading ploase df dtiylddeSonda@tve Mdg NO.

4,647,576, Searle's (a 3-substituted

pe n‘i“%lﬁ‘é’ifi‘rd’f At ldead‘érr‘“'& %?ﬁ’gg‘)“ B & P'??P Csiqut 19, of equal

I m dazrkemhanalapags of neval onol actone as di sclosed in

PCT appllcatlon WD 86/ 07054,

3- car boX§)- 2- Ry EsDidifyBsssHERens Ohh bRive Zaitionst i at i ves
ethASncM-SRHR SRGpb1IPmEN 18 B Rr PR8N fMutioR iP@RedAS of Rss3han or

di substi tuted Yrrole furan and thi ophene derivatives
equaktodhas of deupparablemppelymanvimagia fie cappripla CORMAY G has the
san%213§@ %ﬁhalﬁ?@%%ééreﬁ&@la‘ﬁ% °@fw1ﬁ§ﬁ/5_i:t 9/% Qh@ﬂ‘ﬁ: e Grrall

di sclosed in U S Patent No. 4,686,237,
ethplencadopgniowislpni®@l enes such as disclosed in U S. Patent

No. anal ogs. of '

s udfet caiainteEh e B8R AL p RN IR Rl ETHR D
ameﬁ@,t ot deagAOdo lat lasst amdimelying phlmteTnieml d@&ltees/@@smﬁ @dlaos ed
ammalct1 H{ éhoxﬁe %t weléﬁp ;?Ierce%t WQ‘§ C2 hé%elg e nu Fg’aﬁ Values of Tm and

npoun use
ww%nhb@nﬁmngtHMBnﬂmAmMﬁductase SU|tabIe for use herein

Syt het 956 5 ARD CEPGTaLE L4 8 For | use herei n i ncl ude,

but are not limted to a- phosphono sul f onat es
di scl os [ 5,712,396, those
di scl os Z‘g‘e BS}W@P%‘ @F né‘fte‘BP ymer CW&’&VC 7Ry combination
of Bd ablo¥6 Bhak&(ekis(ids998) i ncl udi ng i soprenoid
(phosphi nyl - met hyl ) phosphonates as wel |l as other known
squal ene synthetase inhibitors, for exanple, as
Eth9ief &b on&ch inkridlvmerPat ent Nos. 4,871,721 and 4, 924, 024
and in BilTer, S A et al., Current Pharnaceutica
B8i gn, The ethyln¢/eadgin infpobalery We@@cﬁmméiﬁlen@tqﬁéxe invention
i L. 0
(als?)%%?tnggt%t Ee@%ﬁ%@ﬁ% y?[l’o:g olgi\b H{/J Jr er c,ro glg%gﬁ§lgﬂerhnd
oneQrtnicte d@oMﬂ%@iﬂleﬂ@@leﬁB combna@hers 1n\bolyhs®dlze(ﬂ03m c,haracterlzed by
20:24 249 1977 farnegy hos 9
sesfRE 5 LA EnE By P SEBRAE S PGPS Pae 5 4ica
profér§éd (@E)@El indpInEaY. Ghewlpseudd-blddRcofdh@firs &prise two or more
98:1291- 1293 (1976 phosphi nyl phosphonat es rePort
subgﬁqntw&]@ gplageng)wnt&rnoéqcular SeEmERLs opplacks cg@erlslg_g)@ femnechemical
(1987) and cycl opropanes reported by Capson, T.L.
Ph.D., dissertation, June, 1987, Dept. Med. Chenl, U
of Utah, Abstract, Table of Contents, pp. 16, 17,
40- 43, 48-51, Sunmmary. [0085] O her hypoli pidemc
agents suitable for use henein include, but are not
limted to, fibric acid derivatives, such as
fenofi brate, genfibrozil, clofibrate, bezafibrate,
C|prof|brate cllnoflbrate and the I|ke probucol and

o o, o o ~ ~ a2 2
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Physi ol ogi ¢ Mechani sns for Hypolipi dem ¢ and
Anti - Atherosclerotic Activities in Experinental
W@\0eei2352 | nfl anmati on: Medi ators and Pat hwayRCT/CRG08/069801
Press, Inc., publ, Ruffolo, Jr., RR et al., eds.,
pp. 173-198 (1995); Sliskovic et al., "ACAT
inhibitors: potential anti-atherosclerotic agents”,
or Lﬁl}*ﬁlﬁal pmrtlemQimlntralrr{o@cuﬁpékgg@&s éﬂagﬁﬁbzeﬁ%sﬁiln?ﬁ most
bitors of CoA: chol esterol O acyl transterase
propaigenmplegilamyaigiis ﬁé@ﬂ%&olen1c agents. 6. The first
\f@ﬁ er-sqj ypl %ﬁp&@%ﬂ—e étﬂ)hé&y& 8@f11¥‘4n§é?pdlﬂflﬁér9 fle?vglél AL ¥hr fraction
act|V|ty I nhi bitors of acyl - CoA: chol est er ol
whigh glutes dpsieet 8 XeadAGATE when fipetipahtop peing Tepezatere Risteg Fftion
Fragtli@l%&i)rf tltl"ﬁgF N’ aﬂ @ééh é}[ in t%l alimﬁmﬁo K&J LR }élo!rr)o'nomer content
nmet hy reas Wt hance ypoc o esterolemc
highart prefetaply, at Gaetrﬁmemn@ng@r gnorChiefarabl B{t@9asGBpeBBAt higher, than

R VT I R
tempei3auEs; wBetein [ip0®#iparhhle rinylpmll athyileshe mMterpalgmpat contyns bige same

cont iy Rl ip R e RRIS 1RGO peT5E S e P eon e
whalk lpblyner) Wigihy(erdept cfaldt of tg elvkk Migtpdlemer. Ehab@bly thO Mw/Mn

bsor pt i on i nhibitor preferably Schering- Plough's
of GESe < asBohite & A BunEh 1O petecrt ghaa tisiohehampolymer
andAriey @sphebRShtsipollhRi Bb-aGal bARBYmandndnt Wetn 1R percent
41: 973%@998) [0088] The other lipid agent or
Oftpi“‘trﬂf&le KinePAyMShent nay be a chol esteryl transfer
psAt ei N 1h Bhhdd i &l B psatab-bRgk E’Bo%ozﬁﬁe@p&g’es@zenﬁ tifting a

as well as those disclosed in WO O and in

Schgitglegy diggipation rather tm oBgissgp disgibytieh akhesepelygersarefgiher
cha%%n%% a?s%vmg§ pg\@hlspé?s% cﬁ;%ITlButllon @f]ﬁoc]kTTzeZ g§d p({sgg§g IHB?t
hypol 1 pidem € agént may be an il e aci
propaple dlatnbwmmtvé |b10|0h keinpths. oPreﬁr;ue% blask @ppglymgeede thaseyopgaingf 2 or
The ATPcitrate |yase

Hm&hﬂ‘%l%g% Héﬁéné%%néﬁgﬁgégd in the conbination of
5 ap p ICanmtnpmnr avaten| g bﬁdﬁqasrﬁmd utem@myl seitabldhtogmique, with

teclgl%l ues 8?3%9 on nuc%a%nagx%‘ﬁg reisP]rcl:l\l%c gs/etctro gé’%;g ]efe-rl;reg(‘i:2

Mot@rprofon o;io]smefs oableddam‘f lposadrsi IﬁVM@ffﬂﬂiVEQ’ﬂﬁ@dl TRHRnilmg the

pol ) B B LR B R L TR P B B o SRR B!

terr@éﬂadﬂ.‘efaﬁge @ M(S’Ctoe'le@s OThaEG L@bh elfed playtioasiaesi edlkction temperature

Ocotrle isclosed in
Wl‘%ﬁ%@? 8@@2 Ve less L{:ig‘tgé hip EPE ‘fl BletkeinisfPobyast Ve gieast one
such fRtntAYing u%lghétsmglhﬁéﬂnﬂﬁa%eﬂ ddnteht D/ debiespodiniBlraction of the
upre Iator such as an LXR agoni st, a PPAR a-agoni st
co b 1“55” Tagoni st; an LDL catabolism pronoter such
3331di sclipaQfindr Asgell, HOZRR{Rie R1yDRY isthmowfﬁtlﬁx&peyyﬁiaa@%erably
i nhi bitor such as disclosed in DE 19
commisingewime And NG ipE é}or%qopalygﬁ@?a@ﬂeop@mogpww m&yr&fwhd fogm,
chagalc%:‘flz&ﬁl%ﬁa Iluflln‘t}ér oF blgcﬁcts %I’Et alNRast %V(@ngcléggr @Qﬁelﬁ:@of%%g%il QBre
an anti-'oxi dant such ‘bet a- car ot ene, asScorbic acid
polgmerired proapwpr upkts déknn@in chemitalsas pbyect! PiopaaesohjotBR92 as

- A

g M R p D0 e B R B G RGP

whivh e hutes retieen € 80 haizi 3@ *@<bud msthbmseﬂeqtlng WO/ @1IBBBE Gndiadual

frac%oﬁs) e tarealg:t%lnzer g%aé Sgeédr( a Qlls g Ic:(t)nolélh)rrl%g g%l%ﬁ-% G(t) ? S r%%/gr?ae—red
di scl osed in MD 97/ 48701; a PPAR d agoni st for
treating dyslipidema;, or a sterol regulating el ement
bi nding protein-1 (SREBP-1) as disclosed in WD
2000/ 050574, for exanple, a sphingolipid, such as
ceram de, or neutral sphingsnyel enase (N SMase) or
fragnent thereof. Preferred hypolipidem c agents are
pravastatin, lovastatin, sinvastatin, atorvastatin,
quvastatin pltavastatln and rosuvastatln as mell as

o o o o F A/ AanT — Y Y "
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i ncl ude nel atoni n anal ogs, nelatonin receptor
antagoni sts, M. 1 B agonists, GABA receptor
wore@alosx1sr s; NVDA receptor nodul at ors, hi st an PEF/BSZ0pB)69801
receptor nodul ators, dopam ne agoni sts and orexin
receptor nodul ators. [0093] MCHR antagoni sts may
reduce or aneliorate substance abuse or addictive
spelir&obalifen eXhaued @ik a R RRdRALIF ARxidfunc@wabl) ARk dalculation, has
receptor nodulators with agents used to treat
an AGEALE PIOAE COQRINEE FNGHA hicherglpfe ferablert dRasted Reswgis i gheerirorer
prefemﬁ}%ﬁeafsﬁﬁ) &?Jehﬁﬁgﬂé QfanGiHt LEREorRBE bR ﬂa}{@on%tﬁ?[e&%terpolymer
herapeuti cs. | es of agents used to trea
peaét@b@;lp amwlamg@nmrata@dmé e¥papdadiusing ddvls wiltivhalsmpdmpiy e
le {
(RIS SR IR, Ehek X H RO indett Rl < ER D B8 gy e
san@moa@oomg(% amdplyas raemhhtoedeanokﬂnelt}y at mdbpmmmomnr content (based on
thetwagfe rr?e’é) ithin (]?8 ?IS thgteo% e bki)(?cﬁj( d fhee @Lefé:ra:%l CEﬁ]e
nay din co |na Ion W nto g
MvgMnarf lthecbeplpmlsla iitsrpolfrani hlss wurhmsll(m gea:bhte)f am of thmlsdloelteyl

. ts f ' nbi ' it h
i GRE ot 8 b uSor Bl 48" b S S ERE HAlSy S 10
weigh@eeanf thabhe bbﬂkedﬁmﬁ:@é@'&m Hiegnamtamlf maximum (FWHM)

chl ordi aze zepam_  chl orazepate a
colS R PLPEHE b S PAF BE LB BY BB AT BU SE (5t B o e
ATRUS R F-0RE detfa&tsfs WRExsRIthe GBEL u@glﬁstap&khmamﬂe@ A, théhde line,

corticotropin releasing factor (CRF) antagoni sts.
and theyos PR 3reads ‘i‘.ﬂter%l&ﬂ abpe ‘E?t%{%%’"& mgpsured using an ATREF peak,

the W HMOLEN 1 §SAHAY §s the hre SHder heGARBIbBRLEON, azﬂdhla W€ T, and T,
conpounds of the present application include

are pengssleiraphed. e the équ%némht HhHATBEE peakeby dizidinsdbripeak height
by &&E MOALY 1A %% 1ink h6Y£hntaf &) the BRE BRE, kAL inBLePl QY 18t and right
reupt ake inhibitors (SSRi's) (fluoxetine, fluvoxam ne,
porpemsef ¢hei MEREhehreer Arcallbrnte;)n cummgrfongPneaoRKi agaiset is made using
ran 1 L ol MRS RO RE e RORE U RME versus
FWitvi @@mran@ o iedeRid Rk MA@)thi§ mbeHred ewihde)the edibation¢urvaind
gen(:%E | aI]; NP Qz{nlle? c moggxgér%gqee olf 1r|ﬂ%rgr é?[ég'a %(;rr%)no %: (t‘ocr)lFenz %EF peak
of the mepitore palyhmgmmbetdst,errmh@hlw @ftranop ﬂﬁepﬂlbration curve using its

' t d at | fi b [ ,
Nt e e T LT
ATﬂFﬂ? mmmﬂiﬂoﬂﬁr ClonipoSi€ion dTdabiridAlenslb}t InpSyREDDE@ctdF U

et i OREFAERBE FORHERD Cbihe GO GRGF Miape ting an IR

mfﬂﬁuéd f8&croravgibR fﬁﬁﬂbdlﬁtﬂ&ﬂ CHar,0Qngiacsald e rapi d synptom
reductl%n redu0|ng the need for chronic treatnent

ht /9 R agents. Such a conbination coul d

qkﬁo r edghg ecdhifds@bh Bl V& (R kR Ry fbippe AR megsurement

QU|renent resulting in reduced probabilit
sengine Hopind gompresitippseisoi-d buthat 4r%ﬁquywrrembaeﬁ n)éw%iﬁﬂéers in the
regRALdr BRUEARfi ! FIRRN IRk chPQA: dE AT GhuBfenS Y115 RhBons on
antipsychotic agents for use in conbination wth
the pelypsutvdchodirertherchasse e palypler eacénitipmiolsakyeon) h’énle the
I FBZ ' . .
con?;ﬂ)(:s‘fgl?%l g«glgléﬂncfé?ea% glgat rgétﬁ);lg ?) ri%m&pF lgﬁ&lg Eblg%éfh g‘?e mathematical ratio
of therqh@naiph Nigna m@Ht)rdl\fldiasddpehfamﬁaset)emenmmh(th) neensitive to the
(chl or prot hi xene, thiothixene), heterocyclic
di benzazepi ne (cl ozapi ne, ol anzepi ne and
ari pi prazol e), butyrophenone (hal operidol),
di phenyl but yl pi peri di ne (pi nozi de) and indol one
(rmol i ndol one) cl asses of antipsychotic agents. O her
anti psychotic agents with potential therapeutic val ue
in conmbination with the conpounds in the present
appl i cation include | oxapine, sulpiride and
ri speri done. [0098] Conbi nation of the conmpounds in
the pr esent appllcatlon mnth conventlona

Y o o o o N
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[00101] To manufacture an oral dosage form an

exci pient (e.g., lactose, sucrose, starch, mannitol,
wer@Ip12182 di si ntegrator (e.g., calcium carbonal@&l/UsS2008/069801

car boxymet hyl cel | ul ose calcium etc.), a binder (e.g.,

a-starch, gum arabic, carboxynethylcell ul ose,

pol yvi nyl pyrrolidone, hydroxypropylcellulose, etc.),
corfdHdnRr it Sﬁﬁé m@:%uﬂ:d olydlefin sm%l%@ ShdURe 8dpBAdea! @ilibrated with

polyethylene ycol g etc.), for instance, are
knoygorsy 16 afha- 0%@ |C91é’11§f6‘??p§8’ﬁéfﬁfls or conponents and the

gg3ul ti ARG GOERGSIAdnWed BitE HRTRES ﬁﬁtruﬁ%lﬁ ‘io?ovﬁ% R ar y.

the conpressed product Is coated, by the per se known
conceratipfdlz) sk commokitipiy(GHe sigpad respense pbtnhe elited ppkymer during the

| t] [
TRtﬁE gfogggg - A g[g)l)glgeé‘ ISlal%Lf% cﬁ a&o%!f %?%IQ ﬁrgﬂé‘lﬁgﬁ RRidAf. MBLRE LA of
the gtthyd €&l Faxlpolyerershyidr ]gwyme:pmyn@gdrlcgmtggépreferably measured by

N N

applRetie &efétams caldgntigrof thermmmdctheyzhrbzts-fatcthg inldmctna]o@HyarﬂrQHz

00102] | njecti can be manufactured typically by
respReE 15t PEAFTS BPRab AR OB Grponent. of
¢mnponenmsaﬁﬁefmk@&mkvedmu&uﬁp&ﬂdedgaﬁmewukwhﬂfﬁdmmnm

eous v hi c
B R G on o St ol habies Briesspig oy ipgivigya!
sighl k&4 pOtREN fedi tHe CREFR ch¥R:ged gaéah eTrd ﬂull&&l@th/haﬁ nﬁlxin\dﬁn &dldulation is
sesanme ojil, cottonseed oil, corn oi

baspq i &tle Ayl 10 PSdensarsPRRserires [@Hglsgp]sfé(ﬁ{l theeATgREF infra-
red HAREDr, 3Refet hamnBR W eHest) beaR 1 &idbatifldERBONE Disk e, and then the

Chemi cal's), polyethylene glycol,
FWERY! Bsgynistanpined] Fenagisribuisaimsasusdgisingrse ATREF peak.ghe FWHM

areP[s@REA A M rdaGmber thd BRI be PO A1 OXY F8NZQAL €1 aRf PPYL points
p- hydr oxybenzoat e, benzyl al cohol, chl orobutanol,

detgrmaed to th left pnd Bghtios die gliRBRRgaka dpe nlwu(l@g @1&: pe@,{d@;ghlnby two, and
|
theft ma%ﬂgda egﬂoﬁgcﬁﬁag %tlhté ?%sgslﬁlg tlflat %{etééf%?:t}ghe fgﬂ\sﬁg{ hgtg%l&gig?s of the
ATBEFgum@sodlun1saI|cyIate sodi um acetate, etc.), a
i&&j g:: ! I( é[% ]gﬁg:gthdzna Er% S?ng% c[n (O} O%utg]nrl]c)aSurg th%%gltngnor}l%r content
of M}dﬁ@@fml th)lB IAJ®R EFeith fra )redaneih(m ikgn pantdplé, Is\mﬂar mmataifﬂi’(bETIR

o BN HORT B 6P RER B, P OBl 2P o

Smah, LﬁﬁlHﬁO‘MEmISpmd’mt of @la‘fséﬂrrledt,lorﬁﬂif’ﬂma‘ﬁ@rdpﬂy%uhd&rflﬂhdorm infrared

conposi ti manuf act ure a_s ition, for,
SPeFRFAIEr %%teﬂé%tﬁo{} 8¥ ‘Etgﬂﬁ%ﬁw@ﬁ? Qﬂly"i‘ﬁ nﬁ epers -g’iolyl’i‘&i“c
Ma@ials iseﬁén@raﬁad @hgﬂnébrﬁh@ ni1¥91Yr 65, Wit 100 A BnEBEkieR! P.( EREhlfing,

| act ose, st ar ch, n1crocrystalllne cel | ul ose,

D.G ey g T. e‘ianﬁltlfylélgtsh(?r&g@H)é?raltcgmé MICHQstFyGRuLGs iy etﬁ,glene I-olefin

copofinletd RFf S%reké’lﬁ'stléﬂ/%omzﬂ%ryﬂ Gnd @bm br8nsf&iGnirare®t C-
are processed i nto powders. ¥ ﬂ@ld conposi tion can

spepEosqeryUPBREHINRY P‘PiY@Eﬂd@@%t‘Baﬁ? WQ thsf rrehitherip e orggrated by
mﬁ&&%eh&k%ﬁhﬁ%ﬁ%nﬁ%ﬂl'Oned above. The sem -solid
conposition Is preferably provided in a hydrous or
¢3y gelln pdemngrodavensi, iie et veotimlenTlredefincioisrobiner ons
a .
ch R D0 P e BB ARE R £ Blea PR 46 R up o abou 1.0
andrayapleatdroveight arsirﬂbptlcso M ivh,, lzyeireo diad epoue fl 3. JThe avedaga block
preservative (e.g., phydroxybenzoic acid esters,
chl orobut anol, benzal koni um chl ori de, etc.), anong
ot her additives. [00104] Suppositories can be
manuf act ured by processing the active conponent or
conmponents into an oily or aqueous comnposition,
whet her solid, sem -solid or liquid. The ol eagi nous
base that can be used inclusles, for instance, higher
fatty acid glycerides [e.g., cacao butter, Wtepsols
(Dinam t-Nobel), etc.], nmediumchain fatty acids
[e.g., M grlols (D nan1t hbbel) et c. ] vegetable oils

o o . . o
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[ 00106] The foll ow ng abbreviati ons may be enpl oyed

herein: Ph = phenyl Bn = benzyl t-Bu =tertiary butyl
worog/omathyl Et = ethyl TMS = trinethylsilyl TBI/ES2008/069801

tert-butyldinethylsilyl Et20 = diethyl ether Et QAc =

et hyl acetate MeOH = net hanol EtOH = ethanol i-PrOH =

i sopropanol HOAc or AcOH = acetic acid 1-Pr NEt =

ind6h, APk AR @ W @X8e @ tHatbhdNk Tndek | |( G | PR Bf t@é’w mer fractions
4-di net hyl an% nog%/érfgl di ne NaBH4 = so%m bor oh dr|y

obtwn%@upr@awnww from; 20rPandd 19°Gp ayithagiingis st ehe Gon KOH

= pot assi um hydr oxi de Na hydr oxi de Li OH =
['ithium hydroxi de K2CO3 :gél tg(gr um carbonat e NaHCqg 3=

sodj kR ﬁI ?sqfl@gl@éﬁ ﬁd@[ for th@ E‘Qﬁ!ﬂ;tﬂb@ of‘ FthB ﬁﬁv@&%@tﬂﬂeﬂe/ﬁ olefin
m nut e(s) = hour (s) =liter nL iliter

intggpol yner o@[&a@}eﬂtnepre@ar&tlvg rlz 9ndrm1 1&—tthe[ghgpq¢p(n§ge qf)qhe i fraction.
rfm €S mf%t each Hefrﬂilc%()ﬁ )qugsgeflne{ﬂ) l)ﬁeeé}lﬂllldf:vt@/loqgﬁoﬂg équations

!
roomte eratgbé/ sat or sat {'urate
(boaq&fe’du@lgfv_@hcsatrﬂrﬂwxlahym chr omat ogr aphy HPLC = hi gh

performance |iquid graphy L i gh

per f or mance qu@ﬂ:m ronetry MS

or Mass Spec = nass é%eclt/ﬁr@net r y NI\/RH% nlet.ear

et i onance. oi n b

TVt o b RoPERATF A R 10 0 S T e g (relerably
exmﬁﬁddﬁg SKelZi/Iilﬁ{J By ik e eﬁ{m@g lnmmtrl sctioh fdr e 1i; fiiEtini @hich asithe

shou not be const as lLimtin e SCo
meRsH e by N NERRERARS CE%IS RRNT-AL A Wﬂﬂﬁ%ﬂ%ﬂ O%ﬁ%’FP@i\Pf the whole
ethh@ﬁlei&laﬂeﬁh [htérb@ylfn@ﬂ (bmmcad@ﬂsﬂl)e&mcﬂ aRB bl @tmwa@ured by NMR

conforms to either | UPAC or CAS gui del i nes;

or IRe fleragd &d atssh§ TRBF ejugion ES’HEPF@E“é%%nd\M“t ﬁslyl@lr?én%a fréme(f?l)pure
“ham'-’g: {n%ntg’v@vr&dhqgfegto]tﬂe %é&lﬁh@é&%ﬁ@my\bﬁ tﬁe Iﬁt\ﬁl) Uh{ & Brst

; or are taken fromven literature. brine =
ordsraerétr@@wacfb@EN andsqyalues efslsefrtp dwsgfochigh density polyethylene

horﬁ&%,qp Ie Q@tﬁ%%iukmog fhe DFA:rd E})%)&%‘fsi hﬁghyxjaﬁﬂlmr ga@lculatlons

rox enzotri azol e
Perbmmz@hqrélazh1i3Y/2°KoRyiStlri spyrrolidi nophosphoni um

??{j ?‘; lh; g['ﬁaﬁ’ 3@%%%@5@&8?@%&% e QRESE dBoRfifof il safie
corhpdsiBiof endietvimg| aamhyba)lp noyfidctic: eftthy! Tar trodieicaicdated from the
follonmg%%QalltPr i de Anal ytical Chronmatography Met hods

Ln Pag = a/Tag + P

where o and B are two constants which can be determined by calibration using a
number of known random ethylene copolymers. It should be noted that o and f may vary
from instrument to instrument. Moreover, one would need to create their own calibration
curve with the polymer composition of interest and also in a similar molecular weight range
as the fractions. There is a slight molecular weight effect. If the calibration curve is obtained
from similar molecular weight ranges, such effect would be essentially negligible. In some
embodiments, random ethylene copolymers satisfy the following relationship:

Ln P =-237.83/Tatrer + 0.639
Txo is the ATREF temperature for a random copolymer of the same composition and

having an ethylene mole fraction of Px. Txo can be calculated from LnPx = o/Txo + .

Conversely, Pxo is the ethylene mole fraction for a random copolymer of the same

16
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[00109] HPLC:. colum: Method 1: Phenom Luna (ODS) S-5,

4.6 mMmmx 50 mm flow5.0 nL/mn.; detection at 220 nm
walovemis2 A = 10% et hanol / wat er + 0. 2% phosphpeT/552008/069801

acid, B = 90% net hanol /water + 0.2% phosphoric acid;

gradient-linear, 0% B to 100% B over 4 mn and 100% B

for 1 mn. Method 2: YMC Conbiscreen S-5, 4.6 mmx 50
coﬂmsmt)h aié Kevthe B/ AMREE teﬁlgér@&aié AT vhidl? Ca B caR Qa8 Blom A Py,

10% met hanol / wat er + 2% phosphoric acid, B = 90%

—“ﬁ’éfth%nol /water + 0.2% phosphoric acid;

gﬁf-]d e ntOﬂcE ﬁﬁ%ﬁock@t/&eg BY QO ﬁe&ﬁ[ﬁﬁle 4RIER rf‘ra@% il 99&{&1& the

or 1 mn. M5: col um- Phen-Luna (S5 ODS col um)

weight :we@@e hlmk ldé‘txe SBildar e wholg palyimef fambesalgulaigilnin some

+ , 0
emﬁcggl ano %B%IS %r(],'&éotgﬁ 14(%)2}%&4&: Eﬂe%broug? % él %EI? ab(gl%ﬁé%tg gﬁout 0.3.
In (IM%DBO@V@NS 2AB i geatdr tll@t@%OBt .6 andlumtiorabouerl ) direftiiable, ABI

.Chr t 0] X

el RSP AR S A DAk IR0 S
abamo0. 6tanabouuﬂ0 & mmmmhwmlemmmns it tBe gl Gf&ronBaban@Q/do about

095508 8P T Fou a: eliedt ioud S kit 1 Mol peml BbPygo

frofra®@a 10cst tb @BowD.SSOI(fAfny hisdut 0.8 td at{oar §.4.) Dlyd’tlait iefitb@diinkhts QX is in
Pre t|o of 1- | pyrazine-2, 3(IH 4 di_one Par

the 555 2h FORARY Ohianbact S i B 5:530 gooud 1B GHPhEsPonties

abad@. 5.0 esHe fbdu00.a tdbeutIT.8, fRfm Sbotht OlB REAHIAX Y @ Fiofeabbdk.0%0 @,about
29 mmol ) and K2CO3 (14 g, 140 mmol) in EtOAc (44 nl)

L0and wat er (12 nL) at 00C. After stirring at 00C for 10
M3), Watgottel hatdelerid@Soratidiathni WO &H PBRAN IR idSS1Mh S is that
was transferred to a separatory funnel and extracted

the pveptieredhxdene/p-glefipinterpol ymps gorapyisss fdepsEpnomelyisy &raction which

canfﬂeloﬁoﬁaqrﬁg bS/ ?fe%!ﬁghvel ‘ﬁgﬁg%vh@féﬂl Ry ﬁ@&foﬁthgsda Bl@cl&a-llﬂ@é%(t greo’aQer%an

ter addition of 2,2-dinethoxyethylamne (3.8 7, 3.
abquO 1 38d yintol ajoouttlmeanri@amlmmr waighedistripesipnall. Afb genater than about

13 PRy LR e bR AR B B RP 0.6 ana

up to(abplzt-l 0, greater than about 0.7 and up to about 1.0, greater than about 0.8 and up to

e T T

fra&oﬂ Ylasna bloanidd&3Feaadr tiZn ABoutiOnl. and Gp MBabibuBT.0,rareutdr kiah about 0.2

o T Tl SR 2 3 SRy D B

to abodk, 1.8 or grelter thim) abobt BHar{dup td abouB 1.0. Hzstill dther edib8@imehts, tHe
g i e g Aoty o e

abo@d@l'atah@ﬁp @fabbuitiofd, %@m@am@ﬁ hkouB@.B dnc(&b tla%b&lt,o 5l or/grBat& than
to a mxture of the ar oxal am de ?ared in Part A

aboup0-4@ngup P, 38O%Op )N el desemEodgFR. 11e RY1YPSY fragtipg has a block

indE:s1hitd (Bgh SRLUS. 2 i WAaS abKRD @dg&&zerltﬂﬁlcabt)@tro Phdipho HSduPa 8,

a mcrowave. Follow ng evaporation of the solvent, the

erepigsiha o4 aid ynip abed Ovl piHereaanAnEgowOFLing up 1q ghomt 0.6.
t ho
gic‘){]led ( ?g%ﬂﬁep%/{/f?gﬂly%)ﬁe gmH%a(ﬂ d"ol%“% t?né 1%%t1§§%5y% gfeferably
posggss (1) HEIDIef Z4east 1.B-myyRp{eGDEODt 172065 (atrfeastH) 7, ogatdepsy(dg, and

mo :%efergblgg I%Qst 2§'_Bp t% él rgzggr?urh ld%lll_lls: gf %r en(lcg(r; tefe(gahb%é gp t!f)'za maximum

of Dipsind espeSallystp towtnediiBurh lof 371 Cax hdat p@/ﬁuazn pE O V¢Hr-lesse(3) an
Method 1 Part C [00113] Thionyl chloride (0.28 g, 0.17
m., 2.4 mmol) was slowy added to a stirred sol ution
of the l1l-aryl pyrazine-2,3(IH 4H)-dione prepared in
Part B (0.54 g, 2.2 mmol) in EtOAc (0.88 nlL) and DWF
(0.44 nmL) at 45C. After stirring at 55 to 600C for 2
h, the reaction was transferred to a separatory
funnel, diluted wth Et QAc1and 2N KHCO3 and extracted
with EtOAc (2 x). The conbi ned organic | ayers were
washed with 2N KHCO3 and wat er; whereupon, the
conbl ned aqueous Iayers wer e extract ed W|th CH2CI 2.

Y a1 o s S Y
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desired was purified by chromatography on silica gel
(12 g) enploying gradient elution (0 - 100%
wEe@oifisxane over 12 min) to elute the desireRCBUSZH08/069801
chl orobenzyl t hi 0) -1 - (3, 4-di net hoxyphenyl ) pyrazi n-2(| H)
-one (130 ny, 89%yi el d). Met hod 2 [00115] A solution
of the l1l-aryl pyrazine-2,3(IH 4H)-dione prepared in
eth{l8fid coBtehbof alBbast 80 %lzlgﬂf@rae,nt di) asg?ﬁlé ﬁ@ﬂshtﬁinhé&hpéﬁﬂl@el" of less
(0.15 ni, OSlmm% § 0.23 g, 0.46 mmuol), and
thaar?#e@ HYra RIEFRYY e tan CR%. aed/on () easrng enly of¢ Ymnas
4jrred Aﬁfdltﬁﬁpﬂ}ﬁ e eEW@M%]HInQnJe$’OIy¥n%r§EaH ha&f J ﬁélt index, I,
|t|on of 2-pyridy ethg,f mer capt an (28
ttf

fromﬁ%ll)to 200{ke/ l(é@ewe@mreﬁa@b an @41 ‘a?t 109081 1@mnlnléte%rp@rfamraﬁe@bly
(0] |

b0 20800 R0l B UERE IO B SE DU N LR Ry

embwchrhenmtleretl(yzenx/)q olfiin meerpadymesihoe ermdltgﬁ?@xahdfrom 0.01 to 10 g/10

.concentrated t i.el d 204 f crude
iR ot B8 g 8T ENFy BR e B g BRehe o 1 pigwres o
froilvMaﬂéktolB)gﬁﬂlm)&{liEht%CIn&&ftzlﬁﬁ dlgﬁodiﬂﬁentd eis Iﬁﬁdlg@éx(ldﬂ@lb ethylene/a-olefin
-,.-nre.ox razin- 2-
pdylinérét‘sh BY%?%%Q?@%?%’FCPIP‘( iﬁfeg%ri‘?‘lt?fg 17% vyi el d).
w]hod 2the _ﬁg@@ﬁﬂe@]caﬂ’ Rg e SRR uRE Qe REN! L, Wasin €1UDd gmﬂie t@s
2 excegt that the reacti

5 Oa%g(gq,gﬁlﬁlo}eo]?re@gabmfr%tl@](?ch/@o{e@@1 Q(j 0G€, p]omrﬁf@rably from 10,000

g/nM@@%b@bo@gm%ie Elhﬁ‘esﬁee%@mo@ﬁl(ﬂﬁ)o%&& Itcbﬁslb 000 gﬁﬁ&& The
rrng cl osure can be effected gro onge t her mal

dengigy off theyinyventiTEAPIMORES car bq@@np&o tp §.99 ieny jged prgfpeabhyf for ethylene

coﬁalﬁ{ﬁé B&B%er‘h&ﬁl d @5)%/5191‘ ﬂoqj @7' gl/chj )Iﬁtca%y érﬁ'lgﬁdkrhal@s \M&'d@ﬁ‘suy of

contal ned a basic am ne, reacti on was roug
the sHyBne/g-ofefini polyniat ranges ér@th%@qo 8.937 &/ctohen0. 3472p 81939 e@m

:C)Brﬁlrllac ue; e%lb hcf ﬁnerﬁs ehe%hafnal%e/oo? (:))12 1n?e(r%09{l]mgrli g }F té(ﬁ%ﬁw_gave a4 Tm in
he Mafgkto OG- E °¢ © 1@bFor }ﬂeﬂshtelycfﬁﬁm B@eC tb-8r°gl, and more preferably

t
razi ne- one in 36% ed. IS teri
frof i EuBLa 00 ol PP e: P B S b oot iy BF fogg drom
15 tde J0r°0s aduir3e °das a5 Phegfrbm 3VeCheu0°Z. IiVedooensbd[ikhis] Gl
If the oxal am de as described in Part A contained a

intqgpqlyaFTy e Sskip Bt 57 GRE SbP! 2 SrprEhisaandopoRgymer with same

we@ﬁﬁiekd’éﬂt doﬁloﬁgpﬁéﬂ'\@ﬁﬁn 849 .7 Badi@ion lin daMe E1QbodARE s @E teeéed
ring closure but also converted the al cohol ni ety to

mekliing gecrsAt dess tham 10E, lpqueﬁga Xlnatpg‘,range of from 85 °Cto95°

gw 18Zi nerp ediylehb/4! %)e'fl(ﬁ'1ﬁ%o%§rscrﬁa[}va@srotc%glph§é atdaﬁlvgse%ﬁfdr ed

thio substituted- 1- arylpyrazi'n-2-one enpl oying
adjpeaniso uitablerasid]tiyes lngluma PRrigse Bavdinptad ko fillers soph apprganic or
: I t t
SRR s L A 0L B At
or 1hOIaa1y¢ phera npme- @Z@lrrert(cm qirg/s ad 04 fortmrtaklifibre anl ex¢enders.r ee
X Luti (. :

1ncir11§q1 % %l“flr{?(%/ orr:ﬂla Rle Iltﬂ 01?[{; Iah&‘ rg;%léagt a?d %pnh]fe 9?121%%11%?1&(11@
othaqﬁbﬂmanmaoobrdprgttaslabmdmeras dfohaineer(ti®0. Agditiordle, maacimamts of a

th di | t t tl
it Py s S5 I AT iy 3 Rk S Risgeh a
polylayremsﬂcbmepsolm*@@n@ @DM&@IG&FHINIITTY&(? fesin e €thetDvey diesicad

f|na % vi el d thod 5 [00119] For
Comppay QP%gg#i (%E?H P&%hﬂPﬁg condi ti ons
were required effect PyBOP nedi at ed conversion of the
l-aryl pyrazine-2,3(IH 4H)-dione to a 3- thio
substituted- |-aryl pyrazin-2-ones. Accordingly, a DWW
solution (0.4 nlL) containing the 1-aryl
pyrazi ne-2, 3(I H, 4H) - di one prepared in Part B (92 ny,
0.30 nmol ), PyBOP (0.27 g, 0.53 mml) and
di i sopropyl ethylamne (0.16 nm., 0.9 mvl) was stirred
for 3 h before addition of 18 DVF sol uti on prepared by
stirring 5- nethoxybenzo[d]thiazole-2-thiol (296 ngy,
1.502 mmol ) with NaH (60 1 ng, 1.502mmol, rinsed with
hexane 2x) in DNF (O nL) at anblent tenperature for

AL + - g N o, D
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After stirring the reaction at RT for 15 mn, a

sol ution of 2,2-di nmet hoxyet hanam ne (9.10 g, 87 mol)
w@e@om i | sopropyl et hyl am ne (37.8 nL, 217 nP@i/PS1008/069801

Et OAc (40.0 nL) was added. The reaction was heated at

reflux for 18 hours; whereupon, after cooling to RT,

saturated NaHC q 3 (50 ml) was added and the m xture

481" act e pikddtacit GREly£{ShdBhhin sﬂ_llilﬁlngta%&@ ate@Y €3110WaS Chemical

ried over Na SO and concentrated. The crude product
strugggesFollow facl dpsgrigiian ca gel chr omat ogr aphy enpl oyi ng a

sol dﬁﬂgst 9&?}% [ﬁl’@ 6&1%@%;16&19 ﬁ)%@b 1% 1 l)enh??oc %Lﬂl‘lﬁﬁlen

4 nethox benzyl ) oxal am de
2- d(ylf6 BUldgl -2- %Drseﬂ%ﬁﬁ@lhafnalsl dlm% i PETPRIYd %gor%ﬁg Péheé%%lﬂlegs of O
03/2dYb%, 030 sddozo 17 abd 901 101409 ,0240 il dMRPM260 0 Ad (WA 0482473)., 7. 69
(1 H t, J=5.65 Hz), ( 1 H d J=8.78 Hz), 6.74
( 1 H d, J=8.78 FE),<§z§?_@H@3f% , J=5.40 Hz), 3.79
(2 H s), 3.53 (2 H t . H s), 2.23 (6 H, d,
J=5.27 Hz), 1.37 (6 H s)\. 3
3- Hydr oxy- | - (4- n@#thg’
A sol ution of
N - (2, 2-di net hoxyet penzyl ) oxal am de

(7.5 g, 25.3 mmol) and YFA 2\340,304mml)|n
AcOH (160 m.) was s?ﬁ??%% @i $85C in a seal tube for

-
g e R e R
pyralg.-2- mmﬂqnelhgfpiugtdlmuhyq DPBPared ccaningro ctdechingf h&WO 03/40195,
200%8§(%b%d1'ﬂ,9j%&91‘6}499,6ﬁ3 f %/my f%dﬁé}l‘d% @4\’24f7hd tration,
washed w t FQO(&)J

H) - one [00121]

and et her prior to
dryi ng under hi gh vacu held hydroxy 1-(4-
nmet hoxybenzyl ) pyrazi n- -one (5.30 g, 21.68 mmol,

86 %vyield) as brown soli
d ppm 11.17 ( 1 Hﬂgbﬁﬁzs )T
d), 6.46 ( 1 H d, J= t%?
4.74 (2 H s), 3.24 H, .
| - (4- Met hoxybenzyl) - (trff\ uoro oxy) phenyl t hi 0)
pyrazin-2(lH) - [OOlzﬁFcﬁﬁﬁixHyﬁﬂsof 3- hydroxy-
| - (4- et hoxybenzyl ) pyrazi n- 2&%%3 ne g 61
mmq:;)talyqbyﬁ’mm b(leN%I - ’4 orti(ipeth y})alg_lﬁa)ethylene 1amme]hafn1um
dibdzW- di i sopropyl et hyl am ne (4.51 nL, 25.8 mol) in DW
(40 m) was stirred at RT under N2 for 3 hours
wher eupon 4- (trifluB wgxyibenzenet hiol (2.007 g,
10. 33 Mol ) was added. having stirred for 18
addi ti onal hours¢'the Ton was diluted with
saturated ag. Na q 3 (62up1) and was then extracted
with Et OAc (60 nﬂzf*ﬁﬁézEtOAc | ayefFHyaHs dri ed over

(400 MHz, DVSO-d 6)
H d), 6.81 (2 H
H br. s.),

=

Na2SO and concent/rat e TheHcr ude product was purified
by silica gel chr y enpl oyi ng a sol vent

gradi ent (hexane to 75 ¢ DAc/ hexane) to elute

| - (4- met hoxybenzyl ) Hg- i f1 uoronmet hoxy) phenyl t hi 0)
pyrazin 2(IH)-one(2.76 g, 6.9% nmol, 74.6 %yield) as

| o 7.58
o Rty oD 980 M L SO Ayl 7.
phedoxygﬁhylEgclcphz}ane 62901 figgoppm ¢(IV) glhcglzﬁlgarml)ed sust@Bially a_];cqi:{hng to the
teadlingdathise otoo1ReH3 (2 H s), 3.81 (3 H s). Part D
3-(4-(Trifluoromethoxy)phenylthio)pyrazin-2(lH)-one
[00123] A solution of
| - (4- met hoxybenzyl )-3-(4-(trifluoromethoxy)phenylthio)
- pyrazin-2(IH)y-one (2.76 g, 6.76 nmmol) in TFA (25 nl)
was stirred at reflux for 2 days. Since LC-Ms anal ysis
reveal ed that 28 % SM remai ned, the reaction was
stirred for 7 days. After renoval of the TFA under
vacuum the crude product was purified by silica ge
chr omat ogr aphy enpl oyi ng ai1sol vent gradi ent (hexane to
100 % EtCAc to elute
3-(4-(trifluoromethoxy)phenylthio)pyrazin-2(lH)-one
(1.60 g, 5.27 nnDI 78 Qbyleld) ‘as of f - mhlte SO|Id IH

. ) ~ o~
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solution of saturated NaHCqg 3 (65 nml) and extracted

wth EtQAc 720 mM). The ethyl acetate |ayer was dried
W@®9/0Na250 and concentrated. The crude producPCTES2008/069801

purified by silica gel chromatography enpl oying a

sol vent gradient (hexane to 30 %ethyl acetate) to

elute 2-(4- chlorophenethoxy) 3- nethoxypyra2|ne (1.25

g, 4.72 mmol, 68.3% e e. \|I I H NVR (500

MHz, CDd 3) d PPN 7.59 - 7. 61 (
1H m, 7.26 - 7. 724(2H ,
7.15 ( 1 H d, J=8. : A 63 (2 H m, 4 02
(3 H s), 3. 12 1 . Part B.

3- (4- Chl or ophenet hox [ ne NaHCO3, DVA,
135C [00126] A m xture _of ¢ hi azol e-2-thio

(1.264 g, 7.56 mmol)
chl or ophenet hoxy) - 3- 't e (1.00 g, 3.78
mol ) and NaHCO (1.587 g, 89 Mol ) in DVA (10 nl)
was stirred at 135C for 6 hours. After cooling to
RT,the m xture was diluted with a solution of
s at wtatm dA DHaHIO(-DEhyTthyl R ckowiedss-HiltaatyBpieh etiai o irdoRium
ainEL c (60 mM). The EtQAc | ayer was dried over Na2SO
and’ concentrated. The crude product was purified by
silica gel chromatography enpl oyiGag:a sol vent gradi ent
(hexane to 100 % Et OAc) to eﬁgthQ- 4-

1.808
NR (400
WHz, chl oroformd) dHgpm 7.2% - (2 H m, 7.19 -
725(2H,}_@)C. { /,N £.27 Hz), 6.89 ( 1 H,
d, J=4.52 e /J753Hz)2 S (2 H ot
J=7.40 Hz). Part C CH(CHs), CHyCeHs
3- (4- Chl or ophenet hoxy) A- (2-hydr oxy- 2-
nethylpropoxy)phenyl)pyra2|n 2(1 H-one [00127] A

m X’rmrp@pﬁﬁuoaoféhtarybd(Asnpaﬁmatehamm@w azin-2(1 H-one (25
10 copper

mol, 47.9 %yield) as o' whi

(4-13- Dm})lplltpéqa,m)yga)de]gzdp(@t(}@)gb plad:q@aw-lz-mﬂ of asplopylamine. The solution
raplléllyl\[lrngri%ﬁt f'QIY(JV\e tﬁl}%l‘ &ﬂﬁglamb%t t(:rgpegﬁlge f&'B h(Q.ng Q(gatfmlle)renlld}ed
diroxane . was Stirred
undp&\ta@wmrt@w@éa|bﬂgﬁ Y. pysgding thét(%? Psryem VlFltd} at | o n t he

b) Prepatdiiad 6F (W61 aded-3.51d0 enyDiRHHezirWa&im dibenzyl

Dol dstitop Pty RGeS ﬁ%?%r%ﬁ@iw‘?@@a@%“%g%zmmn ins

mLedluheis Slo(Y-addekd or ophaoredt IZdEyI)Phb4-(§0@ -nfg2 . hynaoDXiy50 mL toluene. The

- . Z
e S LR ARG PRER o B3¢ St Rl P roRep s o
yielpe destrd prpdfior Avedylisidbrpneoiid32 (2 H, d), 7.23 - 7.29 (4
\';l 7@:)2tglysz (1§@ is(os- (|1'L(2 g])atﬁ}rl@yc%‘ﬁe)c(ggeﬂlﬂal)(ﬁaxoy% 5&-1(t(bgtybia5heﬁ 1)1mm1no)
zircgniug dibgnzy} s) TABLE 1 3- Th| 0
substituted-I|-aryl pyrazin-2(l H-onesGP-1-Fc FUSI ON
PROTEI N FORMULATI ON FI ELD OF THE | NVENTI ON The present
invention relates to a comrercial fornulation of a
gl ucagon-Ii ke peptide analog fused to an Fc portion of
an i mmunogl obulin. This fornulation can be used to
treat diabetes and obesity as well as a variety of
ot her conditions or disorders. BACKGROUND OF THE
I NVENTI ON & ucagon-1li ke peptide- 1 (GP-1) anal ogs and
derivatives show promise in clinical trials for the
treatnment of type 2 diabetes. G.P-1 induces nunerous
bi ol ogi cal effects such as stinmulating insulin
secretion, inhibiting glucagon secretion, inhibiting
gastric enptying, inhibiting gastric notility or
intestinal notility, and inducing weight |oss. A
significant characteristic of GP-1 is its ability to
stinmulate insulin secretion wthout the associ ated
ri sk of hypoglycem a that |s seen mhen usi ng |nsuI|n

o 1 - I g,
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once di agnosed with the disease. In addition, Fc

fusion protein therapeutics can be a concern if the Fc
w@rwiom1s52 et ai ns unwant ed ef fector functions. HEi/ES2008/069801

approach is the focus of PCT/US 04/ 15595

(W02005/ 000892), in which problens associated with the

potential immunogenicity and effector activity

associ ated with adm ni streatNon of GLP-1-Fc fusion

proteins are overcone by

fusion proteins that 2 reducked i sk of inducing

an i mmune response af ter peat ed 0 pﬂg¢£nged
adm ni stration and no onégpf%aVr &ct ™ tunct i on.
The fusion proteing—e¥ thisZziature—afe technically too

| arge and ,Ig%p exodLgfe\ ‘hetically or

reconmbi nantlyin B [ cel |l s.ciHhese fusion

proteins are typi caF{ produg€t~i n mamn >cel l s,

such as CHO, 293, or Ng observed that the

fusion proteins produced in mawfralian cells where nore
" eafll Yo SUReSPLLRLG AR dogradatban by endogenous

pro c858% ) eration han non- f usi on

PR atipNS u;:.to ; 0 phenybmoly em was

S ouﬂﬁ‘éth%l cp)ﬁe)?}éﬂngm Ih]f] 65’ Mﬁ 12(9&514&1415 %ztﬁanﬁl 90 mL) and di-t-

(WO2006 wherein it was di scovered
butyl@}lf%ﬁegxdp 61,9 0@ 8 If6|7 éqnﬁ)@ 1saad&dp Thq_repréloq @gqu&senls Eﬂn@fl g]r ﬁlree hours and
thetdésble@ o 0b mlwaeﬁ ab@luiuumlgiy@lomdhcqb&;ﬁtat@ H c8licbtedbOMirgRE and

oo B P RSl Bl b DRG0 M1 175

of alyﬁll@h:@hk 'HtNMR fisomsisteat widrthayiren ptodipeassunik@ielo@isprfiers. t i s

) BE% L) !gz @59$EE#E gl g ?g§¥ g}b t he
P p eagﬁtlg@!)tllsvgnf‘ %n?tﬁ I¢yclo Al 205)8 RN lB t &A1Y

adibenarl | nsol ubl e partlcles upon | ong term

st o aglﬁlo@t)f @(@%ﬂambﬁr&héx%awmw? 3 5%&%@13@4@&%@(7 63 g,

S%lég 8 be overcone ¥ %E’ m?]ef 3. 8 6 600
23 2RePp et sidferna ssiouei e febRtdnt WSS el bt HTlOiﬁdn
mLftal&in@ nThe ﬁ@ﬁl&mg’ﬁarksum}ﬁtlﬁfls Jthiked FNVEDIK 2N °Cn Tigy sdfiort iOdiluted
S Bl DSl QR EMLRlco? PR £ B0 £ B0 RO,

nso es upon term storage of a

sol Gatalpt (4'6 rlsrﬁjblaxlmﬁo)@fne@y@_m@malﬁd %3Bi7en-iplent gD planetitanium
dmkﬁ%;ﬁ%%%@H&mﬁﬂM@Q&%&m@ﬂ§m@ﬁ%ﬁhﬁ&ﬁﬁU%Plh&§&@a||y and

chem cally stabl'e solution formulation conpri sing

about 0.5 to about 10 . of [a P-1-Fc fusion

protein, 5to 20 nMcit byN~er’, 0.01 to 0.05%

(W v) polysorbate-80, and<@4.(§ to 5.3% (w v) mannitol

and having a pH of 6-7. ThMS\fornul ati on provi ded

unexpect edly and congit§ePiapl yricass sol ubl e aggregat es

and insol uble particles upon long termstorage. In

addi ti on, thepresent inventlor discovered that this

solution fornulation is nnf%l§kable in a syrlnge t han

e roI r.esent
T S T T R T
yDsgufefiterinm ginfethglprapprad @b g antiallhychealpding tb yhe aeschiveb bf Ié%AdOO3/OO4286:

vari ety of other conditions or disorders conprising
adm nistering the fornmulation of the GLP- 1-Fc fusion
protein. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
GLP-1-Fc fusion protein of the present invention
conprises a GP-1 conpound fused at its Ctermnus via
a peptide linker to the Nterm nus of an anal og of an
Fc portion of an immunogl obulin. The fusion protein is
biologically active as a nononer or as a honodi ner and
has an increased half-life conpared to native G.P- 1.
The preferred G.P-1-Fc fusion protein conprises the
am no acid sequence given by (SEQ ID NGO 1). The nore
preferred GLP-1-Fc fusion protein consists essentially
of the am no acid sequence given by (SEQ ID NGO 1).
The nost preferred GLP-1-Fc fusion protein consists of
the an1no aC|d sequence glven by (SEQ ID NO' 1)

C e—m—y T —




G u-dy-Asn- Val- Phe-Ser-Cys 254 -Ser- Val -Met -His
-@u-Aa- Leu-Hi s-Asn-Hi s-Tyr-Thr-d n-Lys

WO 3Wp0La62 Ser- Leu-Ser-Leu-G@y (SEQ ID NO 1) DrGUIS100%069801
| i nkages can exist intra-chain (on either chain - A or
B) and/or inter chain (between both chains - A and B)
Exanpl es of intra chain disulfide |inkages are: Cys90A
- Cysl 50A, Cysl 96A - Cys254A..Cys90B - Cysl 50B,
Cysl 96B - Cys254B. Exanple. i nter-chain disulfide
| i nkages are: CysS3BA~.6ys55 ys58A - Cys58B.
Bi ol ogi cal activity r¢ 5 R §@|I|ty of the
fusion protein to bin 0 ang” ac Mﬁgge the GP-I
receptor in vivo and el é\ﬁésponse Responses
i ncl ude, but are not Iid tp, secretion of insulin,
suppressi on of gl ucagow,~¥nhhi bccHon of appetite,
meight | oss, induction of satiety, inhibition of

n
2POBh 85k Dy PHS Al Bl NG SRALE U 200 gy
yl)Sd@lelltsmuﬂF Hiene Gy prdparks subgfasitielfy Jeondied tp ﬂlﬁ@ﬂaﬁmgat)fi (HnA-2003/004286:
conpri ses about 0.25 to about 10 nmg/m of a GP-1-Fc

fusion protein. The pref
fusion protein, in ng/ni,

to 10, 0.5 to 5, O55 3
0.5to 1.5, 0.5 to 1. .
0.8, 0.5to0 0.75, 0.6 ,

t he range of about 0.5
to 2, 0.5to 1.67,
c®.-5to 0.9, 0.5to0

% ) 0.8to 2, 0.9 to
2, 0.5 to 3, 0.6to3,o§/ .§to3,09to3
0.5to 4, 0.6 to 4, O. 4, 0.8 to 4, 0.9to 4, | to
2, 1.1 to 2, 1.2 to to QCHD; 4 to 2, 1.5 to 2,

16t02 O7tol6]%3b09toll 1tod 1.0to 4.0,

4
%thl%é EARE)ggg dﬂne?hfrla%ﬂlg)gmé@nd?%e lg-)yl?zg og@m dlchgdnég \%_ﬁab?é from
Slgméfdélﬁlifed concentration of the GLP-1-Fc fusion
protein, in ng/nL, is abo .25, about 0.42, about
0.5, about 0.6, about O. about 0.7, about 0.75,
about 0.8, about 0.83, abs oN9, about 1, about 1.1,
about 1.2, about 1. 25, about\ about 1.4, about
1.5, about 1.6, about 1. 67oabut 1.7, about 1.8,
about 1.9, about 2, abeys 2.5, Hkaut 3, about 3.33,
about 4, about 5, about 6N\67, about 10. The
G.P-1-Fc fusion protein for agtion is buffered in the
range of about 5 to 20 nMcit The preferred
citrate concentration, in in the range of about
5to 15 5to 12.5, 5 to 10|  to 20, 7.5 to 15, 7.5
to 12.5, 7.5 to 10, 8 to 20,87to 15, 8 to 12.5, 8 to

8t 9.to 2 15, 9 to 12,5, 10 to 20, 1Q .

3[%9117 5°ShfﬁllP%A§§1ts Q%eflaltt ing agengs quployzble M%ie fsethygmfc dic-
butghzzmé? dt(ﬁlhé,>ily,1)z1112 trieth@umlshint, @rictylald@inud, #RthydadiukBi-t 0
articul arl éppr eferredcitrate concentration is

ooty oy B GG RSB e HS A o o e T s aride)
n-o8l Rilkmidem AlvbyridAe- pﬁl@@hb%ﬁ%)aﬁlls()ﬁ d@[a@&%ﬁ)( Qﬁ’tyﬁlutrﬂlﬁ\hﬁ i-

concentration i s about or about . p IS
butala]uasm%bluSGﬁh<rla>ﬁ@tél)mldab@@?tytsﬂqr@nmnbts@pfrélvfrla%ylphenomde n-

oct@ﬁﬁﬁﬁﬁlﬁphl%t@l@ tlia%hth}’l) anh@e) ftl)ﬂﬁelﬁﬁé[}%%s'ﬁ Qt!ltylmnllétﬁ}ﬁsﬂ%gaﬁe)

insulinotropic activit fusion protein
ethalnunmlrra@lﬁemr@tﬂt@lsﬂalr) arplalp)e pthzla imiznPini2s}. ¢, Adiborzo-IFhe

azag)é'_cléogl% Ce%l waalp%ll}%&%lgggi%ﬁe Clhazgc%/cﬂ%qt%n% mlde) n-

of citrate buffer and citric acid can be added to

achi eve both the desired buffer concentration and the
desired pH The preferred pH value is in the range of
about 6.3 to 6.7, 6.25t0 6.75, 6.2 t0 6.8, 6.15 to
6.85, 6.1 to 6.9. The preferred pH value is about 6.5.
The GLP-1-Fc fusion protein2formul ation further
conprises mannitol as an isotonicity agent. The

manni tol concentration is in the range of 4.0 to 5.3%
(m/v) The unlt "(m/v)" means mass of t he constltuent

" R 1 I - ——r
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0.25 to about 10 ng/nmL, citrate buffer in a

concentration of about 10 nmM pol ysorbate-80 in a
w@oreemisat i on of about 0.02% (w v), mannitol PET/HS2008/069801

concentration of about 4.6% (wv), and a pH of about

6.5. Another particularly preferred fornmul ation

conprises the GP-Fc fusion protein of having the
octARuRLNAC bisk dSRANERBEyDLiloRER, ddINR (216-HiBhéhyHRBERMeS, ahd ON

I n the range of about 0.25 to about 5 ng/yrrL, citrate
ethblélﬁlﬁétrb‘%t%“g)-concentrati on of about 10 nmM

?ﬂi]y sor bRk e5v8fkiveNn@rps SRR &Rl PR s 1 ARAR bi8ciQ% ¥ iffering

w'v), mannitol in a concentration of about 4.6%
coniqpoier confrat @nghudingf hogtppakymgr Blockan otheanveptive integtodymers may also

g ) LT o
cof PRI EATIL5% of A0 SES, O AR Bpon
congamh odndhriat Somlizivlark é/pe @hdistribfitiabout 0. 25 to about 10

m., Ghtr ffer .in raf | N the.r .
P oot 5 Pl Eadtil g B FBEE! Rty or bR nion
are pofigrelly iredrpdpmed oftrbylencOwiltR80ldass onp C3pEapni-dlefin.i Golymers of
concentration in the range of about 4,5 tqQ about 4.8%

ethylgpsAnd afiqC20 Rfefip aferfapsc iy arebiredp dhie ineraelypers pigy further
7 ; Lati :
o IRLRATL S LI SRR SRRyl wor
for pelgierigieg aith ShQehdinbidde, Tor eRa@iple Gfigddtidadly uaatuiraled enomers,
ran of abaut 0. 25 to about /L, citrate huffer
con AR LR P PP RE o) BE b SEL GBSt ot
conidvionieBliHEQle®d-€» B0 -d1¢Tin sGNS pRiphRhé, WdbOylead) qLiutdhe ORflexene,
(wv), mannitol 1n a concentration in the range of
1-paisongt 4-meshyl-b-paons, 1heBobq, Woglene, dmdnenep Hdegene. aed thadige
f t 6.3 .to about I rati f 1t
profleAidinofSbQuRBs B brerb PURGEBLER Mot nciuae
styehd, deloi vnllyy-stlisatuphiyssiraiesrvigibeoratyclaburarsk], f-hexadiene, 1,7-
Peri pheral, parenteral .is one such method. Parenteral
octi e SRR S e SIS AP SrdE T el REE g cal
I[$2]er at Wkileashylldne/o-dlgfaciniegpolhieraard pedgedfpolymersnbiert he

et G & PP B Ol e PHrar™ BB EF

unsh @it ishydadarib8e bakd@ c o SuaNERIGNIS leas 1 ¥nk RABSE UArBSn double bond.
subcut aneous, ~and intraperitagneal routes of .
Depggfingioa theaelegiipn o5GHRlytta 8% 0SB a1 RF il 4t Fabrdimenthef the
invBXtRh ePERehbIYOWi@ble DREint B MUl@dj Mphfc ahll 8roRfa8S sHhpounds
i nvention can be used to treat subjects with
contmmng siny icundapetidents wdil aberchscanpoands; sush apéycthbuehopi ng
-l nsul i e ' S, i ' n
e RS el JoREREARE dha R BRRL B e B o RRRAPE Shorbomene
subGiitRxedl irFe 5 usd 6 pogiiant veitnC{-C20 hedrocuntiyé kit cyofohydrecarbyl groups.
descrjbed fornmulation is the quantity which results in
Alsg inpluded AP MEE Of £4°8 olehias Y WE Bmi s of sucarofediag with C4-C40
diol@&h!@&’ﬁi ofn@Usi ng unaccept abl e side-effects when
admnistered to a subject in need of GLP-1 receptor
$831nul atbixemples of dlgfipmefareabineludd but arheotfiogicd o perlaiens
. 1 re € ce ry, ' ry i
s B e ! e A En Y | B By PG o
dodeeenackegsdicynet b-haxdidearns tlerctadbené, Usdionepr dnethyl-fdbuene, 3-

reguently such. as two hr ti er week. The
mefgh B MV AT PR &G B P GeehiRs - ghTE Sy eiiy - of
vinfloyelbHeRare] mgb@xatigik cethvlidbne iieieme & ytiopdntme f @tlobsxeny
Exanpl es. EXAMPLES In vitro GLP-1 receptor activation
assay HEK-293 cells stably expressing the human GLP- I
receptor, using a CRELuciferase system are seeded at
30,000 cells/well/80 mM |ow serum DVEM F 12 nedi um
into 96 well plates. The day after seeding, 20 m
aliquots of test protein dizssolved in 0.5% BSA are
m xed and i ncubated with the cells for 5 hours.
Generally 12 dilutions containing from3 pMto 3 nM
are prepared at a 5X concentration for each test

. o o o o N a o - o, o o o, o
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particles. Dynamc light scattering is used to neasure
| arge sol ubl e aggregate. Instron is used to neasure
WO p0ov0EIFDN resi stance, which is a sem - quaneCT/ES1008069801
nmethod initially devel oped to neasure formati on of gel
- like structures in glucagon solution. This technique
has been wi dely used to assess physical instability of
dic§dibhentadicRe pydlgﬁt&elwcmdw@s NEQudhLbithof MSit@iNo i1 -Butadiene,
conbination of a GLP - 1 analog with an 1g&4 Fc chain,
1, 3fpehtadiand, br-heasliaeahz-betadené. g/ - qu@pow decaﬂlamt hber C4-C40 a-

L.Nnsi .ntq the nature of the si cal y.
oteliigot{ibe e Yy shutbefie e SCREkBrogw sBE s a2
pen@dhs NildgedeNE o&Oheltria@BmbihaSon thé1 et Wlﬂh@lhgﬁhnﬁ hi&odAibon containing

di aneter filter of PVDF nmenbrane with 0.2 nmm pore

a vigybgoupmpienialbsaY be e o greRpTP! figdn R gl BpAGtIGa issues such

as hERIRr bFailAB1ifyC8dsE hANHE abillitydd d6RSALhB NembRCHRE&R teBSonomer
sl opes over tinme indicate increasing anounts of

fromdlest igpatinecip A MW Dgeania Moy Pradiemsfie ay the glolacrigr Yeight of the
mofSIRMeEHRN (@ higw!ns, only the maxi mumresistance val ues
are reported here. HHACis a light obstruction
thni g G@e \wpldeteyzaylge dracesseseeagitbed hareip grendlbiuiterhfor the
prof Y SE L P 0y R PR AL IR SRS alARAL NP Gpers nciuin
styfege, tspsreeihﬂ@tymm It methWMyramﬁf obdyhigrenhand dted ke sinipesicalsr,
1ntér$oq¥rﬁ@}ts @%gﬁ’s%@%‘ﬁ{g é@% (%éragl%te%? r%§ %g%ﬂ%w\l\%ﬁtﬂe teR&ings
her@hmlﬁmnﬁlﬂbs pqroljrmrmﬂnqmsmgsﬂateee pryeperaed a &g adilphg otedin,
the follow ng table; The G.P-Fc fusion formnul ati ons are
optiongly qomprising éFéoczorﬁleﬁgtﬁvglgomﬁevwramrwl @Y Py BeRued:
é UM n- rene n rs'cdn s ighi anched
fibs1or | A fRYDhdn- (RRARAGiend EnARLULIGRS LG TR Hhad
nm. glass vials a 5, 37 an
chagmeri oy glexchydrocagpon cheQeohamlelfs)m Efof @madooofatOpH EWH(EL@OFeultable

nori= éo%gigate%l )ﬁie]pesqgelﬁ& lptg\rglrrfca It oll%tptlo to %l%glt%ﬂ\? gél?co(}ien&s_,ﬁ%@cas

1 4ﬂlasadmmep]r obvaadiergt 1,3-0Cadisnal éﬁefemdmrd tyncREA chain acyclic dienes,

sucg & g trréiﬂliyg 1?, ¥%dé;1§$3 f7(c)il &Ié\ﬂtq%-oc a nle %9\({)}%1%1@3 &iﬁaoc%adlene and

mixed ﬁsloﬁt&t@f@fhyﬁoﬂryﬁeeﬂ‘euﬁd @iy o odi gdnd, sirigle3rfg zﬂl%ycdﬁtd&rnﬁﬂ &l as
b PLC IIOWIn ablesovvst |ono

1,3—5%f18}2ﬁ é?élarleg%)fc e}(aﬁl&ﬂne %lé C)%looata JéEefDaI}g?l ecadlene and
mupf ﬁﬁgfldli&y@fctfﬁs!‘ed 3fd vedkd sihodiele, alch ai@r@@dﬂﬁtdeﬁmagl by
E HPLC. The fol | ow nﬁi@t abl e shows the rate_ constants

tetrf‘*@idrwqeé? RPN RdIF RS- 2 heRtER) O -dignes lkery gk ylidene,
cycldalReh@Gnd b @esilley B Hé Blottotnén@NshcH b § §- efetﬂyyenlbalotwrteew(mus) 5-
tabl e shows the effect of pH on the solubilit
propenyE-dgiPrbprnsne, GHpECHylidsns 7 H WPt 3- éf‘ncycménteb%u% peyhorpgne,
5- c%l&%&?ﬁfeﬁ@@%@ﬂmhﬁné %ewﬁﬁ@r&)%dr@én% ﬁﬁfng%maallaﬁe @fltﬂeﬁhenes
and then the solution Is concentrated
typisemt viefl igeiepasnERIBMaghap@antarlyqweferahdens a@tldkhexmene (HD),
[ r he
5—e§1§l1{1j&1|%%n%olr§br %ﬂ@gﬂé B). ; &Mh&ﬁé %g%giﬂﬁ%{r%zt N f&%ﬁﬂ&fégeé
nordemesreriViNR), oyl wcwpslumemd@CPDi) s”lb,‘l@sa;tteylalhspmﬁzas@l digdesiare 5-
POj P Wat er at 200C has
eth%\l%\?lﬁe zgls%btomeg? &NBF} ragg 1#31%(3%{%% (gP}g crrf 1 s 1which is
IE) G samﬁ)msla&s o:femlrabl%qrossene(rs:tﬂa)lt capbé utadoim abanrdankatviton

bi of. Experi pent :
et SeERTEoD S et B RS ik, b Cmandeer.
esoK@YIV B550RRL 4nQ B REHBIBEES S @B diehRBh &R PRY B HER-olefins for
stability properties of the nolecule. Based on the
data, a quantitative nodel is developed to (i) define
an optimal target formulation with respect to chem ca
and physical stability properties; (ii) explore
formul ati on desi gn space ta4defi ne paraneter range for
product with acceptable performance and (iii)
establish the adequat e robustness of the formul ation
perfornance mnthln the de3|gn space explored in the

Y o s . o ~ - 4
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and NaCl and syringe and vial storage. ND = Not
Determ ned Stability conparison at 25 C of the above
wao aIPisul ati ons conpari ng mannitol and NaC RETUS2008/069801
syringe and vial storageND = Not Determ ned Stability
conparison at 40 C of the above two formulations
conparing mannitol and NaCl and syringe and via
useSh @fi AgRodIhent Mothe PRERF HvaRGN MRMRLbRIe LBNEE Mk iICN=CHR*,
determi nation The mannitol concentration needed to
wheye i dyelinggeor bipngaed 3oyl igequppt pmagg 1dicpippn atoms. Examples of
Sult%l%l At Yﬂcll{gieflﬂﬁ aR nGHEnR& th Lb?bﬁ%}'ﬂengrl%tﬁbneré Oi Hﬁté&nl entene,
formulation is determned by titration experlnent % he
1-hexsing ghwinpig vl ibpdngens andd racieas. Amparticelatly pretbrisd osilefin is progglene.

IS Ak TR g AOSE0LIAL P B2 E0 B e
Sultﬁbl@rﬂletmis for osecie mterpamngcﬂuclv\mlwnafs sispeciadly inodii-block BPRM tgpe <

roGa e DRI 5B AL ol 5 FBBE AR e

polWyEht- mﬂﬁm@@ngﬁm@ SEQUENGES. Dr SR Bl1cOMCAND 1 Alpentadiene,

B LTI R R A R AR

butplideaé-Rtnpriiomebls Ripaiticslaionpdefefpd Hieﬁaislscanh}mdene@@ﬁﬁa&n&&o

g ing attorn docket .nunmber ed on July 13,

S I e O G R e e

bloelfstobﬁt@ﬁl)/ng gt oRRMet G@ntiGdR df Seldadnaligeludiag h&@) e d-6MFiNg
S applications, all filed provisionally an

<m€%%wnéh fheyotgf quantiy Pédlaﬁpan#@aq Ynmaye Iﬁgleﬂeﬁ yitheut desn el

subg&ﬁdgﬁgj gﬁﬂpﬁfoﬁerﬁész Shat i8GRSRs@hd IRAESRT o-SBFih AHonMRers are

60/ 94 98; Serial No. 60/949, 702 and Serial No.
prefuyngaky isyaPeipied o o pe Alitlockef Biemolyaenragiss fraanifyymly or

ranﬁ@ffﬂ?yrtﬁgff utFthc,Efa(Qng:;r E[l aﬂel}h/(gé\g—ﬂflgélnt[l)lﬂltﬂ&gd §nd ﬁﬁ&ﬂﬁénﬁ? the

relates 1o catalytic olefin block copolynmers wt
crogink Agrisitedf thé pdkmeieagn b bestedrantrollgslitSush creprdinkabld fé@s;f,qmers and

o BRERL  Lan ol ol, ORCERAR, SRy v

elagtitvbcoedrs." ) of nonomner unlts covalently bound to
uenc ks ¢ b
i%ﬁa va(rﬁ S(%me é’lr?bodlrgengsy Hl% 1II1] t?ve An IOIQ“TYmeI? Oc%kW1gln % '&El%g/AtS
incbnpbﬂatlmg:&ffemmgmiaumm of tt\hmmemér liaep b eseht mtio néblbtlccfkm&ddhereby

OB RaTgar. e BAE" kb Te gLl A ok o Dar o0

peréhint, fa&ﬁfﬁlﬁfcoma’}t@f a6l doetor1e @e&tzlﬁdarﬂmhtal-(ﬂém cohten@)from 10 to 80

further conprise addition s of different t
Perﬁﬂ!i’lt:b g8k tBWGE%S?‘g]Hé’Féh%PQ “B’é ‘F?ﬁé?fefef%’b ﬁ‘e preudotiock

po1gméﬁs iha el AAGkhyRihe BbHdrit BF 06k 68 t@90 PREMITRIdTné bohtddd bﬂﬂorﬂ|0| 1to 10
| ocks bond to the same atom or chem cal noi et lh
c

pergent.japg a1 o-9fehiacone Of {Frrl0jte 4@ paasne dasidon ﬂ%%\'setabwelﬁ%twé
pol PRk PR&fe T &%&ss»areh infdieLae (x/ei%ﬁte]mlﬁﬁérs wmm bvtai\%ﬁ{‘average

are coval entl’y bonded in an end-to-end fashion

mojgciylpraseighi(Map 97r061f 105108k AR SPYHEA0. et thelEen 28 0% 0e>00,000,
mo %@Felg‘aﬁf frorﬂp% O(Q)| tQ L) 6&)091[1&/ J@tﬂ?dlép@fég ¥es (k€3 @Oﬁ’létle %ﬂatferably

bondi ng of hard plastic bloc are
lessthiys - Branid aIMgoney VISQOalt)I’ i () @2fa§$§romtldo b sloigmrdferably,

sucB 813/}%% h%é‘ll{‘&hag]&% IRRhARh 65 BIRTERIR' 5 diefd Rilenlh&F Y to 6

parﬂmb@damwbb@n@eﬂasﬁmmeﬁ}@Bé$tmmur), gl ass-gl ass, and
gl ass-crystal line block copolyners, are al so possible
and may have commercial inportance. [4] One nethod to

make bl ock copolyners is to produce a "living
polymer". Unlike typical Ziegler-Natta polymerization
processes, living polynerization processes involve

only initiation and propagation steps and essentially
| ack chain term nating sidesreactions. This permts
the synthesis of predeterm ned and well-controlled
structures desired in a block copolyner. A polyner
created in a "Iiving' systen1can have a narrow or
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di scussed in this publication, it has |ong been known
that polyners containing a bl ock-type structure often
whawe/081peri or properties conpared to random cPEDUS2008/669801
and bl ends. For exanple, triblock copol yners of
styrene and but adi ene (SBS) and hydrogenated versions
of the sane (SEBS) have an excel |l ent conbi nation of
hemt r esinsbapete/aRdbrialiRsipbE hiek. capbaﬁfnctmn@ﬁied%s) RRLTRL S at
are also known in the art. GCeneral bl ock copol yners
leagg ﬁemnatsontﬂr@?%ﬁ|1té§t>lwelereqt@§wné3ﬁ<§mp¥ nefiopal SHEWs PRp| e
incRHORES etxlal%ﬁle déﬂﬁylérf?caﬁlg) %nﬁfﬁﬁ&pﬁgn@fand élotfuhctlogﬁl carboxylic acids,
el astomeric k segnents connecting "hard" either
ethglenigalky| qnsaztabtleé m@rlogqndslsinnbmmk@rbqaylﬂqﬁ@lct@hédrwﬁ yealesy thereof
r.at S
e R SRR b big i ot e REPE Bt el A7
intqupdlymner e 1dmnnbss¢qpab/eleek@tlsmdlmhy1@ecahé pmoptenal addithngher
cor{l SIORGE f%tfgl[nf 3 1nL é[?ew ér)()?gt elpee ‘Eh% t1 gﬂ@grhgnorr%% Qﬁcpé tthHfﬁly
er mopl as hod prepari f
othfal awolonciog ) y Mens fb]ngrhﬁudg flmnucmal g;romsl optpgralyedtylemn agenddscribed

cont r.ol | re adi oI nf.or at el
for e T Rt TN e APl BBk BB sSry el SR AHTRpE: ¥ mese
pat&egare icogporasdmersat bya@thirdncOth thdif éntipa).yORY paz@dul 1y ukeful

rel aL%ye conpl et.e s and the types of nononers that
fungtigpahgroypiis Wﬁmﬁﬂﬁ ‘oyed in such nethods are linited.

ffe0] exanmk@motnit of R faittiOmkl Grodp biekdik inzdé Fumbtidal ﬁtey;foﬂ?}ﬁﬁar can
and butadiene to forma SBS type bl ock cop ohy each
vargofhe fpjctiond grpup é%fuIYPlééllyabeﬁr%?F@HP B ARROLYRET AYRS I‘CUBFahZCd

intdrp1 @i hn ANk BeatNQSUbbHND @&%Nt'”ﬁéfo%nth%&”ﬁra%ﬁ Jt RIX8 ¥out 5
narrow nol ecul ar wei ght distribution

weighigterieat Py pers preferably @t lgasgabophApveight pergsat. hBt {Hretions) sewp

w1ll @Bigﬁlﬁsbeq{r@seﬁqp§%§15gldﬁ§ér typeI fqmibhéﬁﬁled 1@@1}?&8@@51; ¥mount less
anioni'c and free-ra processes are re ati vel Yy

thag plopwt 4Q weight derngns, nrefﬁmﬁy bssobasaboric®rvonght ercentcand grore

ﬁggﬁ { gl zation of a-olefins. [7] It
mﬁ&fﬁﬁ&feSt eS|rgg\ﬁﬂ§b proéuce bl ock copol yners
d@\l]al yt |T@laIethylent/haiefmsntenpnlyme}:srocﬁ degsesaftenennommaebd dradhin a

nun?b ?OP Q pé?%on 1? ll‘lm?tllnr% se docfo yr%é:lgs (];fo whlc(:?haé]% gl‘t\:)/gi[ %;kyvﬁt TRE
uuﬂpﬂwnabhmybeuﬁﬂmdmnpmcmmeWMBrgﬂhﬁmmmgwpxapmmhma&mﬂn

ol GRERR 1 Re™ GFERTPRRLETR PG Sl sRubra IR e

intep@y1g@R alag bk Ysed AS bpéregidé orosslisiked dlastnie@With eldlfer ethylene/alpha

ee-radi cal I |za i ons tain of the .
016115 TS ‘?rteﬂgge %ﬁ? e @&?W&HP%“‘?%‘%?HC%‘HPHBWC%I gd%‘flonauy’
theuctvaer PRI HEFRoIND hIRSkSoC ARRIFAcE e ANERInANG WkerR6dey wlsa@ug hSw=B

a copolyner of ethylene and a conmononer, especi al

PP 1B B PRI OnERiopPAILTE - ‘&ltﬂw g liaked fagms.

inc Rl St Aot AYited %o, 3ni8doldMBEBs MFLRARarRERANEd mials el sWits, Etruded
woul’d be desirable to Fre are pseudo bl ock” or bl ock

spoagRyPijiet rdyaliigedngssiipenss it eosxtrusied profides wigloply Fepsing, and
wilQhiviasiodyol ecul es are of a controlled bl ock nunber,
espeC|a? 'y diblocks or triblocks, but wherein the
b @Rk ethglege/Highaelefindnanoenjugstediside ¢eraionamdrisompesitions sffreer
I 1t | I
phe%gﬁ‘@cdr%ie\%% é&lg é)g ?lﬁ?t&ﬁ&{cj c¥)rﬂ §§g6ﬂ§ Iytb? 0 Césdﬁ ES%{’IE% Bélﬁ:]atlons
may bpudey aedescrlied ¢or mrtmd@arwdlrrknd eltadwfn@me and a-ol efins
and have at |east one low crystallinity hard bl ock.
SUMVARY OF | NVENTION [9] The invention provides an
et hyl ene/ a-ol efin interpolynmer conprising two or nore
substanti al |l y honogeneous intranol ecul ar segnents or
bl ocks conprising differing chem cal or physica
properties, said intranol ecul ar segnents characterized
by possessing a nost probabhke nol ecul ar wei ght
di stribution, wherein the ethylene/a-olefin
i nterpol yner conprises a hard segnent and a soft
segnent, and: (a) has a Mw/ Wh fronIabout 1 7 to about

o e
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(v) has a relationship between ethylene content in wt%

and | og nol ecul ar wei ght such that a |ine plotted of
we@elwhens content vs | og nol ecul ar wei ght as nREEHUSA8/069801

by GPC-I R has an absol ute slope, m of equal to or

| ess than 4; and, (d) has a turbidity neasurenent of a

1.0 wt % sol ution of the ethylene/a-olefin interpolyner

| TheQlolnpB¥itichs bf e MR it o viehdidi iy nidosdtecans odfexlef&s dehan

orequal to that of a conparable copol yner wherein the
COTRRAVPEY 18 HICEMRRIFEF PHWEINIRSRS apPlicatielite DSC ent hal py (J/ g)

34 a&ﬁtﬁﬁit e eIh /2310 ﬂMaIIpBi ther ofhig nttlﬂx%nﬁérfrﬁay be used in

over al ene cont ent MAthIn 10% [10] The
n01$m\‘ﬂé’l°ﬂt1|0@ ﬁncbl)u/aé@npﬁs OV Hie soniie] el @nleflaaom ef i | n

'[65 er po'%@&llo%@gxaﬁn 130 F.lre esQI{tecﬂBre?erﬁ@ﬁ%%ﬁgidlﬁleﬁtyof the

honngeneous I ntranol ecul ar segnents o
inversiop busdre gotditeided itmlgmit Hermeatioroto tlﬁmloscmﬁabmmcmpam $eeforth.

| r r 4 b

Unfé%slg(élg%%% tgqgé c%glg%& alIZEg gtg‘r’fj‘l[ﬂ& [?[etr)? *ﬂ% lg wg %}tlt YAll numerical
Valuhs&ater aplpmmm)m Wher mrmertchﬂeramehyﬂe%n@hat shloelﬁilbn understood that

i nter r.conprises a and
ety SRR ook o AP FRER gy RS L R RRe PG B ntenton
Spdcfﬁc&bmut d&cﬁbed@b):ach&ﬁarﬁﬂe glichd mnBe cdRtedtas hetetshsy fhatds of
segnent in the range of from60 w%to 95 w % based on
meﬂﬁ%@ﬂ“bn total nmononer content in hard segment; (c)
(i) has a hard segnent &ﬂgﬁ& unt of at |east 40%
PRES

at | east one nelting poi in degrees Cel sius and
an f ethylene in weight percent, w % C2,
whéﬁg? bﬁg‘ﬁﬁnerlcal val ues of Tm and wt % C2
COr Thesxathple tah®116®] ¢ folosHgRnalPti@Ceehnlqier ad cAplFEaM %
- 218.99; or (ii) has a hard segment conposition
GP5¥]$5§%m¥han 40% at |east one nelting point, Tm in

degr@eerkalish OrogibopBh@GRMt of et hyl ene in wei ght
percent, w% C , wherein the nunerical values of Tm

a0 wt 9Tty celgrerason ehrpgatogaplie patenbin gities a PoyngeLaboraipries
Moﬁa‘bLl@lb%\aﬁp%ﬁ?e} Labo%ﬁéne%%de! plbbd )nsﬂranalﬁ A RC R AJ
y an average i ndex aeeater han zero and up to
cara@elmompa@maﬁ@ara omxﬂted: &l 12P “(e FephtPobiingr Eplsuiatpriigs 20ncron Mixed-
A PR Sl SRR P P e, TR
confcersptipoafl. bdraes iohpolyoew in éﬁpélﬂiatemé sqIREEF comama 0@ ppmz efi

L e

160°@ndbenngtctigt er@nd uted usrﬂﬁ)lOymmohfersamtl ith@rflost xateiin g Obh@tmieetn.
100, e RS  f GPe AR s AGtmERERARE Pty AR

weighsdigrib®ioh pb]ydgl)ene Eteﬂthrdsyo\atham(dediﬁtdr aleighsmmixoipEirons 630 ©Nt

3 P ORE BRI PR B R iy b R BF P beheth

indlvedval inele&hirvddgiiveri sehdydene pi etk trorh PoMin¥e Edlﬁrdt(ﬂ&s
nmol ecul ar m5|ght such that a line plotted of ethy

(ShgegkientK)s TP Ko ERe TP e g REEPaE A Sy el gers of

solt@Sfoa moﬂabﬁla} Weisht§ b@mm dNgrefer @ER 2008, @om and @@53 gafgth b
has a turbidity neasurenment of 0wt %

mﬂ&btle{ftq é(ﬂwmt farmeoleculay eights less B fl 0R0.000: e?bﬁaowéfenﬁ paggapds
are WssGvekt 2 SW@/ﬁp%éﬁhé Qgﬁta’ﬂ@n ﬂﬁ)g§ ﬁﬁlﬁlﬁeSOfThle favow BaaREs mixtures
equal to that of a conparable copol yner wherein the
are g@yhipia 4 le ordepds 1 dperegsingdughesfenadenwar DSEhePnIPRNGNY tq 1DYngfpize
at greater than 55 OCwthin 5 J/g and the sane
overall ethylene content within 10% The
et hyl ene/ a-ol efin interpol yner can have one or any
conbi nati on of the above characteristics. [11] In one
enbodi nent, the ethylene/a-olefin interpolyner has (a)
at | east one nol ecul ar fraati on which elutes between
00C and 130C when fractionated usi ng TREF
characterized in that the fraction has a bl ock index
of at Ieast O 5 and up to about 1 and a nDIecuIar

e I A ~ o
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various enbodi nents of the invention wll becone

apparent with the foll ow ng description. BRI EF
WOREBORI AT ON OF THE DRAW NG The Fi gure shows aP@i/us2008/069801

Tmvs w% C2 for hard segnent majority copol yners of

the invention and for Conparative Exanpl es. DETAI LED

DESCRI PTI ON OF THE | NVENTI ON General Definitions [15]

degr;i?ﬁh&fmfhe pIBaREnd sRRdaYd Rk fﬁlo@&mpwa%m@ hRRBAREeHI polyethylene
ol ymeri zi ng nononers, whether of e sane

mojgrplpiayeights psypgethe fallowingrrapationasrdeserived il rlhafé%@ﬂé’&eé J.

ot Resdi e pEBm. co ter nmer" as
Pl&gl§éa£&§|nPgrggggxﬁﬁﬁa)EW%TRQT%?EEguk%n%?yqn%ans a

peilymer Bebvepayleer dsyivelsat ipelpgpias meyeht ¢adeulasfongare perfeymed wging
mers. The generic term
Vmg&%ﬁz&%@$§%§%ﬁ§Y%% Hggg the term "copolynmer"” (which is
usual ly enployed to refer to a polynmer prepared from

,t, }"DMgie%ﬂil?.rr \%El%%t}?&ﬁ’gﬁﬁ&%} C&%g&l?_t L)ln l\ﬁgﬂs&gl%grjt%% ri'}lfrgf—Red Petector
pedlymer The eplammﬂnefr canpdshioe éhrdughbertbnGPC ypes caof be measured

.mon al so, enco
oo G T ) oGP P e PObRE BRCY Send Spaitnc
(hebgfam . pdivkenelcanol ef i n |nterpolyner generally refers
pol y LS conpr|S| e and an a-ol efin havin
AP oribe co Rt BGe b BRAIT 5 CoBPRY BHe® EOHPTSES
senbdt@CABY 2@ kbiyipdtRlod sédsaCmNthef aré HedMagb® btafd e fed filteds in the
eth¥lene conprlses at | east about 50 nole percent

of
regtoR @t qp-08 Sy rrérihe MGRTUEC RN TERP0L HFCte the yredideng dnidp)icaidens on
the PblyhRASHhi @RKE PRI HR P BRE condéntulaB&Sin sBRAsT) wifllet e
percent, or at 1east about 80 nole percent, with the
congpgsision erisell defegtaieraeshyl 6E Hyresounn of e pely e mhe ewhematiqalratio
of @ cérﬁ@ﬁftloﬁ &%n%ﬁt(@ﬁg) AR R mbQdBlenteft s@n@f @}Ep s¥erfillive to the
a-olefin having 3 or noré carbon atons. For many
cormqqueeqa@/tqyt ol mawsured polyieeinssolutine arphgsfreqpp@s@: is calibrated with
[ I ene content in the range
ot ro%%a u%ﬁ%@’mfxﬁnéQu§%%¥475 w% preferably in
1681 r angée detedtpomheaoert wigiDa (&P%lh&bruabmmr0ﬁ®swp%a dvasmmttation
h h oly
(CI%? ﬁltkr conip 31g ﬁgg(ﬁfl%gligﬁatl gefs yPrfe trhg By ?egmg ?r{nlﬁg Tn eﬁ]ei ﬁPCgro ess.
A mlgdmpeblﬁmcaﬂlbwuym ednds cafated by alemummg tl&mmarmtlmf teesCH; toyCH,
uct m ca cess. jle the
for SR E e PR B PO f e PR e b s e B T

corﬁkﬁtbnﬁf disBiberi aaif i elyser &dﬂl&)e&Stﬂ@it&ﬂMCzqﬂlymg a reference calibration of

erne/a lefin_inter are substantla
e G147 e ahips B By PGB TS o ol T G Ve

Cmﬂ@@d@p&maﬁga polynerlzatlon process. [ 18] The terms
Eseudo bl ock copol yner" or "bl ock copolyner" refer to
SHopol yiYeRkipg s ratici 9h dher Galess/ Gl sgpnoasast 8%‘1@1‘6110“ yelymEnhS
reS]SUnsQ!oftﬁ@ﬁdIMer%%%Gﬁhorﬁg nfRBNSdAC A freP hMERS Yhe adpt6ftia®Sreference
vari abl e conononmer content, crystallinity, density,
calipgpgion.¢hg spmpogifpRLesRpqnst cande u@ﬁdﬁ@ eStivpagipilp gmonomer amount at each
eluMPvél‘lﬂh@CIﬁ{éEgraﬁ&%ﬂ‘tﬁe &ltiee BPE pREGESSHUL! He Nerded %G&b&iﬁher
chem cal conposition, but may vary in one or nore of
conténeof the pelpinpigviieghredens, of fdredmﬁtﬁi@el Hoppoionicpyerafs nzil¢cular
we%htgﬁ{;wﬁ)és%ﬁ lﬁf\‘dl&ﬁoﬁ ?ﬂhg Qﬁf&r&lgi ofr tlﬂg c&ﬁ&ﬂ)ﬂ%r leg%htlonf When
opolymers typically conprise various anmount
intégming theFRC Clgomatogrsgigive ndrspositida dekerngegive nthes integfagion region
bl ocks of polynerized units in which ethylene is
present in an anmount in the range of from about 60 w %
to about 95 wt% and preferably in the range of from
about 70 wt% to about 85 wt% based on the wei ght of
the polyner. "Soft" segnments, on the other hand, refer
to bl ocks of polynerized units in which the conononer
content (content of nononers other than ethylene) is
in the range of from about 30 Wt % to about 80 wt %
preferably in the range of from about 35 w % to about
80 mﬁ@b based on the melght of t he polyner [20] The

Y R . Y e
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order transition or crystalline nelting point (Tm as
determ ned by differential scanning calorinmetry (DSC)
w@erooequilyal ent techni que. The term may be usedPCT/US2008/069801
i nterchangeably with the term"sem crystalline". The
term "anor phous" refers to a polyner |acking a
crystalline nelting point as determ ned by
shodidfdeQEQB bE ?Jeat%f:@arn's REighBpeden Bt the/pdiFRP)on @ith @ AHd ¥Bhe Nt
techni que. [22] Ethyl ene/a-olefin interpolyners
chreafegmi ng | ow crystallinity hard bl ocks are pol yners
Rt havige s add Qs isd RALpRAYE opBlolihdACl P Bl RbSohdHHr content
are less than 1000C. These polyners differ from high
of padyrpdryg this systenbisetiilag opeingipds to GRS/ HRtsysthias ps ciﬂscrrﬁaag yn the
I SrefeflescOMpati bili zation of pol ynmer bl end
onents and/or inproving the solubility of polyners
ifhllsol veéviarkovaghd Rondlg P.; Mapliti, tatiiofs Simidl Lidéyoi‘Development of
Vi ' i fi her lastic olefin i N
ect o] SR S R Bl el PR Shanygerigiion
of aimdenedatedgebioldfig cppdlymas’s Polipptic YVatdriohSceuainnd Entinesimg
qui-r lymers with a | ow but broad range of
Ug?@n%ér%%ﬂﬁ%s for thernosetting and heat sealing
QTAr at | aslaufieds [P JRrRebEEgeb. QsSHidhl EfTorQuadkifiigg thvet chain
b F@l ners have bequ?esqri%ed iq»V[2007/03548 , . whi ch
rANIIPIST R AEET PEHRIRE  BYCTPrORY RHER UPRE PIES Ot Pet v
chrbfatd@a phyCanld Fouridr MAnISnYiiBhRd BB opRGECIFTIR )R PO 8:86(2002),
conprising contacting an addition polynerizable
4aﬁ8ﬁ§ﬁer or m xture of nonomers under addition
pol ynmeri zation conditions with a conposition
conprising at | east one addition polynerization
catBS¢ StandardMlethod) yst and a chain shuttling agent,
$71d PraGasSSnde "S%nﬁ@@aﬁﬁﬁﬁ% 288104 ﬁ&éﬂﬁﬁﬁé&ﬂin@fa A1 model
'east some of the grow ng polymer chai ns under
QIR0 PEE equipret edthan dé Sseooliematicessersignd #n awgsaimpleyyph gitrogen purge
gasrfﬁ)%}:(;f%bsfnlﬂf?iﬁrisaﬁsle@.ngllwsqﬁlli)lesig @%gjst ] ?urPf?l'n}’ﬂ%%ét%& irPdle press
conditions or in two or nore zones of a reactor
at abperldd ithapduraierir-gloled té foow tpobgraterei (23C).08r 1€ orgdif miagamig] is then

' ' ' Jch hyd
cuti%?g g % ngrg Iagl]rr?:%tr hﬂﬁ,ta?:‘%]]‘%}%@ gvie?%led, ‘?aceé/ gnratq%%garlhq%éu%ﬁ%#ﬁga%o

follgg/ﬁl_g

esire 0O con r I SCO
mghehdteh aimpel syht . ThE iernodpohavive o thefsathpie is investigatainvier tae

R M TN AN R TR —

3 nfimBdsrih bidei ©@Femivetdny Hr@ios thehie @istdpy. eftersambi¢ if #hen cooled to -

different bl ock conpositions., This is dye, in a
40 gi%#@ﬁ B € %W%‘F ,%elfl 8t PHE B’Fgé‘&‘?“tﬁsr dﬁﬁé”ﬂ@% isghendprated to
15007C &M 0/ hédtind gar@ TEIH ®olikly 4@¥BIoRAhERRg Bk Es e Ric@led.
activity nmetal conpl ex based pol ynerization catal yst
it wo eﬁ%*%mﬁBP%H%*F%%FFBﬁdP% & Pgrigugt inspfdlow rate (W/g)

witR REp&t td e 1HRALHasBlidef@4vi NSk PQY BRI 4@ EADSE 1§ tihe RSat of
More specifically, the copolyners of the invention

fusigads medsPipd podis aksg updor thepngaliing cpryedepvegn - e prd Gippyd ¢frmpgliing
usire BlifeQr WashineMr e preferably from1.8 to 2.2, and nost
preferably from1.8 to 2.1. The copol yners may al so
posBasyPDI of |ess than 1.8. [24] In the follow ng
criptd (1 I ' rei .
88T o afiies Brgo T REAS S AR AR EPURL S ASTM D 1928,
Metsipgurnts apg mideppittox pmelicel of smpkgulessing congA8TMan792, Method B.
therewith. They may vary by 1 percent, 2 percent, 5
percent, or, sonetinmes, 10 to 20 percent. \Wenever a
nunmerical range with a lower limt, RL and an upper
limt, Ru, is disclosed, any nunber falling within
the range is specifically disclosed. In particular,
the follow ng nunberswithin the range are specifically
di scl osed: R=RL+k*(Ru -RL) 29wherein k is a variable
ranging from 1l percent to 100 percent with a 1 percent
increnent, i.e., k is 1 percent, 2 percent, 3 percent,
4 percent, 5 percent,..., 50 percent, 5 1 percent, 52

T o oy o oy o oy
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1300C when fractionated using | ow tenperature TREF,

characterized in that the fraction has a nol ar
w@ornmrer content of at |east 5 percent hi ghePCT/li82908/069801

that of a conparabl e random et hyl ene i nterpol yner

fraction eluting between the sane tenperatures,

wherei n sai d conparabl e random et hyl ene i nterpol yner

has the same conononer(s) and has a nelt i ndex,

density, andnol ar cononomer content (based on the
V\hoMé“éM“}‘rrer) within 10 percent of that of the

?’M’]yl en%é}f 1(ﬂht%f b 1§]¥n%£§aﬁe|d}fﬁr§(fcorcﬁﬁce(v%)h A@fMQD 1238 Condltlon
rel'ati onshi p between ethyl ene content in w % and g
e

193%i2dékga M@ten@fm ordydhalshaeasgrefl jimaccpidance edtho¥STEY IEyl?é
Coﬁ%&p(tnefyo }(gg nol ecul ar wei ght as neasured by GPC—IR
as an a te slope, m of equal to or less than 4;
Mabneyd/)schsi@ a turbidity measurement of a 1.0 %

ution, of the ethylene/a-olefin inte n.oil __.
3775 Radiney LSty Kb datcantengt v baS ThhGhodgrbo s 12sC,
MLeguta MUg that of a conparabl e copol yner wherein the
ar abl e copol ynmer has the sane DSC ent hal py (J/Q)
HZSTBEFer than 55 OC within 5 J/g and the sanme
T’Yﬁr al | Aﬁial}%'cﬁ@&n&%ﬁr@ Wsmg’lefuhblgfrgg%hat[o%@\TkEF)sﬁl@Ems is

enbodi ment s, the invention provides an

condptigd aerdingdo éﬁlmﬁthqqltdét%l@?%/wéfSPc‘b?ﬁtﬁrqgé iang Wilde. loi RnierBR
Kngt?é &aﬂb qJethyI ﬁo@%%?ffrgﬁgh é‘%ﬁ %Hl’l%n d?)fé?hy%rne and

s conpri sing erin y3|c
Ethpteop€endhesrs, d i cdyn.ritct. aftﬁa%lc‘&ﬁSa(rl%?égwﬂEm ge givarraotegitiyz ed

r ) .
i PASRERRUAR B2 ARl b g e
tﬁchl@tcévemhg/areirallowmprq spsllizehnn dolsmg rmmmnmg dn anegohport (stainless

ste?ﬁ qﬁb f 10\%19%&"“ 161§ﬁhr1em[gergtu Aas F@’EMP% 8%(%lmﬁ tram: otb (f E’g/rﬁ ("jl"he

colsiag isqtipped wittear iafrged détedtoro mrﬁ@r REE/cHrom&bgiantubasetieon

e A R SRR £ RS RO RHNY OB FoHL G AL Oogsine

the &dmpe@sit oPhe elmghg sdll‘@anp@mdlﬂoro%'ﬂikeﬂenfrﬁiﬁ anee 208 hsd e d@nd
an amount of ethylene in weight percent, w % C2,

L5H®#%i n the nunerical values of Tm and w % C2
corlpgmpq;,{aq)ystshe relationship: 0 0OC > Tm > 3. 4405(wt %
C23 218.99; or (ii) has a hard segrrent corrp05|t| on

67911 ess ThraHIRIUAe BiePIRhRY A09HIS ARRICKINGELY 3 pita SOf3 mixgpre of

tet r@&ﬁan@%p@fth@1&MO&ﬂz&W@h oQhmflk Ii‘ﬂ/!t e Bind NMRet'ugehtThe
percent, wt% C , wherein the nunerical values of Tm

sanapies vt digsohred elitdrlé)srpxgﬁmzqdd)ﬁh@étmgéh%mb@mrstwn@ms 6d 59°Gmlhe

dat ar% c&l?ez:ﬁ:(i%l %Q’%%‘OL E%ﬁ 400‘MH£§ e&t} nlle%er%t@r\/qﬁ&?ﬁhléﬁlq us™
% an aver ag gex Jgreater than zero and up to

40(&@Hmpeitr@nfa¢rd0<memﬂnémg ax Wetsghance frsquentyucfi 16,5 MBE. Ve data

L TR SN T 18

achﬁervautlmﬁmath seghfah&tnmgselfm/qlmmmmeahalysas “ﬁﬁaﬂiﬁqle dﬁuzaﬁkts: me aidedd
rogtdert Xk sl i 2odiits Sl R lmER T S A e R o, The

sanfpfesdieananatybed 2180 PQinex Hl)thmmidiadf HaAd piobé) "Elieui)hmgmbﬁhﬂmratlon

. the sanme.t ratures, bl e random

s ety eins R BanG Rt TRmetud e SRR Sy

PhyRa€28, J0el317i(1de), whlemiiidorporiiel Bk ffencORRER Bits ARl Nt
(based on the whole polynmer) within 10 percent of that
of the ethylene/ a-olefin interpolymer; or (v) has a
rel ati onshi p between ethylene content in w% and | og
nol ecul ar wei ght such that a |line plotted of ethylene
content vs | og nol ecul ar wei ght as neasured by GPC- IR
has an absolute slope, m of equal to or |ess than 4,
and, (d) has a turbidity nmsasurenent of a 1.0 m %
solution of the ethylene/ a-olefin interpolynmer in oil
or a 1.5 wt% solution in dodecane of |ess than or
equal to that of a conparabl e copol yner vvherel n the

o o o o o T " o NSNS a1



10

15

20

25

30

35

40

one or nore copolynerizable a-olefin comononers in

pol ynerized form characterized by segnents of two or
woreee/opaby meri zed nononer units differing in chEUs208/069801

or physical properties (block interpolyner). These

pseudo- bl ock copol ynmers conprise two or nore

substanti ally honogeneous i ntranol ecul ar segnents or
AdBIREKIMEMBR tdrsPOMRhhaySg chem cal or physi cal

properties, said intranol ecul ar segnents characterized

by possessing a nost probabl e nol ecul ar wei ght

d8dtri b aﬂlie dailomaay gelnerak]méesans’;tpm aeb NMh me&b@bgﬂe/datmhieé iha
COI%‘%)SI%IOR se %g%s%s rg‘é)/l%gB ag%a% z?l}rnorfgﬁ allll%toalrﬁ afena cll:lyspalhne%oclsis of an
ethmenmﬁbpﬁluree)ld:ﬂns:ﬂm chpalymenvilr eah}tld:rmﬂﬁ(bpymne éegﬁREEblbqk

orgisaoar et MR A& Ssteailea Py uite e Kptgship berween

Nhﬂem&%nﬂsﬁmgb@bmnmﬁbsmﬁm@ﬁﬁhably at | east 10 percent
hi gher, than that of a conparabl e random et hyl ene
i nterpolyner fraction eluting between the sane
Fort 811PI6¢18ddpb8 faer WHIE b6th BldcREmERMPArBEifc Ea2dheho MR i8R Grals fit
i nterpol yner contains the sane conononer(s), and has a
the f@ljawingef¥tiondensi ty, and nol ar conpnoner cont ent
(based on the whole polyner) within 10 percent of that
IfﬁﬁEﬁﬂﬁle@&ﬁ interpolyner. Preferably, the Mwvw M of
he conparab?e interpolyner is also within 10 percent
WHQE that of the block interpolynmer and/or the
conparabl e interpol yner has a total conononmer content

hat of the bl ock
;?}&ﬁlg}eéfﬁggr%él Y flf giect%ngfngtnbodl ments, the
El%ﬁ e ggglgp gu%gg{ﬁmp@gagss a PDI f|tt|ng a
co e tra o h ene n elcgrgiblatkherft haﬂ a Pﬁ' sson g

f(E E}e 1nte alocont ut o mt 1st%%oc[<g tluroL g}[ gl g(r:acgleyeée
e, 66@5 ﬁm %ﬁéu%%é@néwgﬁ éi #strlbutlon of bl ock

|.engt hs. rred bl ck c ners
As 8]8 llnteﬁ{ﬁls a %ﬂ 1ialhcg %d:imn timized
Sohet@fﬁ?ﬁ%ﬁ%? nbfg t méfggﬁ%lﬁﬂ? Tegiy injfgfine v

measured usin sui tabl e techni W th technlgy

rom the

In the scpndhyien s} é‘P ! g rvalup fo Flecasiespon gﬁ ‘NIWV?NC expecte
progese pRRYSELS ;5‘9‘1 pt It FAEesPDging dyegrals AYhers or
bl ends of polyners having relatively broad TREF
In the, thixd stepy aﬁ@gw i vadesste %&BPVCSPQH‘FP% ©ithg yahuetexpissrddpm the
Progesp RYAMEENS and eACH Ha eqrrespradmg dHeH Al Mg cavtienut ed
tenperature range of 10 OC or less. That is, each
In th¢ frueh stepActignm ksl wlwegp ﬂ’é@trmﬁndlméhemwxmqwdwr@fhe
proggys pmapeters@gd the gguatigntIFPEE B eH AN HUE2), sabad thiggiskmulated
intdgraler pol ynmer s have at | east one such fraction having a
hi gher nol ar cononomer content than a correspondi ng
Lastly atb¢ tadenlaséd tekiduat onpra betbleen iantrorpdlzpdrand sii@3fed integrals are
miramereth v maspige the stinef thevestualaropoioerel, Hisnd 2ol ef i n
interpolyner preferably conprising ethylene and one
a onononers in polymnerized
for W&ﬂ' ﬁ%bé?%ygﬁ abﬁQFnunber of blocks (i.e., at
I[&Hst t imrdelsoglk TREDfras@giaget is catied Wpdiesolvimy E5-20 g of polymer in
ol nomner [ts differing in ical qr
2 ufif T} St reas (L b witing i 4B SnBtSC 26 efbnecn
soluititing§ fwéewnsgzns PEY (1D k®aP@akgehRidio A Minch bisd fadt (M4 @6 Wl1akem) steel
fraction) which elutes between 0 OC and 130 OC (but
W t hout collecting and/or isolating individual
fractions), characterized in that said peak, has a
conmononer content estimated by infra-redspectroscopy
when expanded using a full w dth/half maxi mum (FWHM
area cal cul ati on, has an awserage nol ar conononer
content higher, preferably at |east 5 percent higher,
nore preferably at | east 10 percent higher, than that
of a conparable randon1ethy|ene |nterpolyner peak at

o o .
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sensor (CH2) and conposition sensor (CH) that are

fixed narrow band infra-red filters in the region of
WQ3MYHBASD cm 1 . The measurenment sensor det ecPGI/UB®08/069801

nmet hyl ene (CH2) carbons on the polynmer (which directly

relates to the polymer concentration in solution)

whil e the conposition sensor detects the nethyl (CH3)

col@hR PR%ke®vith R0 m Y PBhix Jhmmm{mbmgehmﬁ e tednbiRal
composition signal (CH3) divid % neasur enent

quadifypglas beadsiggvail I%fé?f@.f’mt%mdastﬂ% r&mﬁe?ro Beinaiepd.giX.

76800 arf@i"s?a?rﬁés@gteaob Mf@f(o 7Rnd ‘aﬁa%e'té? Bu%ije éhB@(fa(‘zzﬁﬁQl@ B bellets,
calibrated wth known ethyl ene al pha-ol efin copol ymer

Incs6 akmdestiepd Drivegy OrthhTé)nel‘eafel@t Y, Wﬂéﬁh) Ude dolwinn fis igrneAFRIEF

ol TR B A5 AR, % et o 0 L gty

to 1@6I ¢ntben glow icogled toe20TREFO O 8C esrsminiepod Yot foropebeuri Eresh TCB

is ugt du?erdaaga_g)u{ 8?@_51%% &El?eath? %H@Xram?éaﬁ li'ﬂﬁ((%\g% :P ?&?@% e@ Iprérar}nngte
¢8)2ﬁt ent A(gprcedireatalbz |2900mammm olﬁyluNWHabom thia prepomveSPRIEE column

b t ed
are e e AR BBty A BB e SR e
fradtio@ using asotiry eVdplamtcbrrmduNabduaﬂo t€H30 mhef thiH2oly &30S 6N remains.

us ¢ .cont ent
Th egppénisd a7 GO Are ™ G QR BB R R G e iy gl
f11t<frl—ﬂg| andli rihs ik e foxNBO0- 500 I(JF Weansiahaidifd the Aindfined). The
ying the appropriate baselines to integrate the
A AR rQIpIGH AR 2 P PO oM ESUY IR Atisfaddiltpppgstation using 5.0 um

pol GRIrATREREy R It 1tk baptt AL BBR! fforiBXh 63160 18&] Catkat i on
IS based on the ratio of nethyl to nethyl ene response

2@ B P OHIherPrated igiripmeradrReoveRishAinredC g exngf 00 °C and
Wei\é’t‘]&f &Hﬁa%@l?uéa%él%% béfdtIRE desBRAK 1 identified from
base Iine, and then the FWHM area is determi ned.
Iflblrb'dltdl stribution neasured using an ATREF peak, the
F M ar
ée’ﬁt"'mene@]r&&l f&%@&%@?g& %oﬁ[ugx?s_ﬁgé?gﬁéas%%? rl]lglgg Y$IACH RATIO
Tubet meterd Medk] 18W0tusimg Ithef G-2@GNAUresghition kealene/-ATREF (peak,
by é igl ng the peak height by two, and then drawing a
[iné tﬁgrl zontal to the base line, that intersects the
I[84]t andheitght“opanighGni$ uet, tefees tAhRale of uppeximfaB] 16FHehours,

Jcation of inhfra-red s ectro asure_the
e B O DRt B (96h SABTCUeT CS ATl R s e
alkiRE NREErd 8.2 coMniREdiNIG Blahed Sikiutedt (s Q alighdtic BfdrdrkBofsTdRilable
systens as described in the follow ng references:

undig Gofietrsicreiivallepper B ifgep) FrenMebih khemicnl Cogipap, In the event
the lnhllﬂla Eba con%\ﬁﬁ‘& RROR rat)escﬁcot &ﬁkorf?lecf) %%Erh&ﬂral representation thereof, the

c ronatograp y-Fourler transforminfrared spectroscopy
strycgyral émwsaet@m shall fantrobf Thetshthesirenl sH sieen] perpgiece fnchthe

y >

o BRI o FRATET L Bl S 56 0y i
dryeod techitaks AllgolVBMEused St 1LC Erade and'agudiivdibeffirmgyeis hies t

igﬁl n bﬁ\ﬁﬂlﬁﬁb P&erﬂoc&gﬁhéd‘ﬁﬁgtﬂﬁgﬁmo e eb lls%BSt ]ﬁlilurrﬁll hfddified

ol yners using size exclusion chroimato ra% y an

mefglatunerxater ayaigfbder qpninmdrei aliyeltors yAézcb Nob@@pyp%z@@@- FTIR ",

Pol.ymer 0] o]
ﬂﬁ@orpo#é %g%%§lre 5$%ﬁcemﬁhV 1ﬁ%ﬂ¥ﬁgnmmm'W?% of
tetrhid9pedtaflotdphenydbbac (haeds aftdr laﬁndeﬂi\uﬁﬂidrate), ﬁfeb@técﬂb}el/eaction of a
a-olefin interpolynmer is characterized by an average
bl ock i ndex, ABI, which is greater than zero and up to
about 1.0 and a nol ecul ar wei ght distribution, Mwm M,
greater than about 1.3. The average bl ocki ndex, ABI,
is the weight average of the block index ("BlI") for
each of the polyner fractions obtained in preparative
TREF from 200C and 1100C, weth an increnent of 5C : )
where Bl 1lis the block index for the ith fraction of
the inventive ethylene/a-olefin interpolyner obtained
|n preparatlve TREF and vmls the melght percentage of

. o .
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as the fractions. There is a slight nolecul ar wei ght

effect. If the calibration curve is obtained from
waeevlog1snol ecul ar wei ght ranges, such effect MUUS2008069801

essentially negligible. In sonme enbodi nents, random

et hyl ene copol yners satisfy the foll ow ng

relationship: Ln P = -237.83/ TATREF + 0.639 Tco is the

lon R rfa8RETIA WiRed0F MOHBRIAMLEERA! XRRINS], TRE), i@l Bnd
osition and havi ng an etgglene nmol e fraction of Px

LIlB(GYg. whwsele a) Getloiedm POAD IR ERtTY o0 + b
Erver Sf&déataf%pz Imlxwemqg hvhigneuiRhenddastdan for a

random copol ynmer of the saneconp03|t|on and havi ng an
blsmwt%ﬁ@eh@wuﬂ@weﬁ&undmﬁmﬁa@aﬁe peeparafl eesordizaofliSFm
PXEQ {42] Once the block index (Bl) for each
63%$gparagkve TREF fraction is obtained, the weight
aver age bl ock index, ABI, for the whol e pol ymer can be

g@h&ﬂl@%g%laknvﬁggﬁnqggodlnents ABlI is greater than
0.3 or fromabout 0.1 to

ﬁﬁj ut 0 E3hyldn&/pmﬁyk3m: emmadmemiem prepABd uding tg»roeatltMuotmamred tank

A
e s PR oo g o T oSS b4 o R Byl P o
ste:ﬁib&tdlte donditibes. ate stuting agedt (Sfmom adb@lib the. fastreacedd @lohg with
sone enbodi nent .S in the nge qof fro
cadlisi |G R Sno e ree: (i b T e i e
MNAOf Hvamabaoh Akze Nobelakho l;ltane sdlvert (19Xe@BiRies Qschat™ E, available
about 0.6, fromabout 0.3 to about 0.5, or from about

frogy ExxprMalpbichengcals, Ioy- QpREingrAMdioRBIor dic txrearigrsiare pragded in

Tabl&Ng&dof pt)ryed& ap)gemesoaré ltoolde@ﬁytabieﬁ fromabout 0.5
to about 1.0, fromabout 0.6 to about 1.0, from

about 0.7 to about 1.0, from about 0.8 to about 1.0,

ExfMoiddy9m about 0.9 to about 1.0. [43] Another
“Characteristic of the inventive ethyl ene/a-olefin

i($ler polBremples § - { hate manefaryiedysing e nen-hgihkatie polymlesfatian

, . ;
syl TR i SRR 6 s AR ARG ORES, B b geom
(S A1p ascrdderhtohlaestirat tbdctwlalang dhath cgiabyat &1, Coamlabbutscdefgeand
(tr1 uk)ﬁalgl?l?nukl mo<9 a%etg%lnﬁ{n%cé'mj%q/fﬁﬁig q allag e%rtoéﬂ Rk‘ I lg&el Inc.),
and ska/epxc(krymdrallianac(tslopaiﬂhﬁsavaﬂibﬂmcb«n iEnﬂmMc@mle(ﬁteﬁlIcalshhm )

bout O.. t t
ordR 5o oRIBLIe Y St Rararvadlit Tuin | R TR Pisgertes
me@h@ﬁbdhn@ﬂﬂ@& greater than about 0.9 and up to about

| n ot her odj ment t r has a

b1 CCRRHR L GPEa b gL HAR S4B e Rt S uaistipatve
Exahp@,C igNe@tlers {ThaRoabericd) Cempang). up t o about 1.0,

greater than about 0.3 and up to about 1.0, greater
than about 0.4 and up to about 1.0, or greater than
about 0.4 and up to about 1.0. In still other
enbodi nents, the polyner fraction has a bl ock index
greater than about 0.1 and up to about 0.5, greater
than about 0.2 and up to about 0.5, greater than about
0.3 and up to about 0.5, or greater than about 0.4 and
up to about 0.5. In yet other enbodi nents, the polyner
fraction has a bl ock index greater than about 0.2 and
up to about 0.9, greater than about 0.3 and up to
about 0.8, greater than about 0.4 and up to about 0.7,
or greater than about 0.5 and up to about 0.6. [44]
For copolynmers of ethylene and an a-olefin, the
i nventive polynmers preferably possess (1) a PDI of at
| east 1.3, nore preferably at least 1.5, at least 1.7,
or at least 2.0, and nost preferably at |east 2.6, up
to a maxi mum val ue of 5.0, nore preferably up to a
maxi mum of 3.5, and especiably up to a maxi num of 2.7;
(2) a heat of fusion of 80 J/g or less; (3) anethyl ene
content of at |east 50 weight percent; (4) a glass
tranS|t|on tenperature Tg, of less than -25C, nore

Y o " PN PN PN N



Table 1. Process Conditions First CSTR or Loop Reactor

i ncluding paraffinic or napthelenic oils; and other

natural and synthetic polyners, including other
w@eiogner1s2 accordi ng to enbodi nents of the i nvePtT/082008/069801

Addi tionally, mnor amounts of a different polynmer my

be used as a carrier for any of the additives. An

exanpl e of such a polyner woul d be pol yet hyl ene, for

exanple AFFINITY(r) resins (The Dow Chem cal Conpany)

r EXACT(r) resin xonlhhbi | _Chem cal Conpany. [ 48]
Qlem;:e,ge,mgi&v SFatalygtls, |and|snal n shuttling agent are
s | HoPleyR Al Kyt ares f ol | ow each
e CIrp o anrTypur () [T
N{E2, B-di (& et yN)|pheny | am do) (2-i sopr opyl phen
| at napl -%ES@?«:%EBE;S
- gyl { 64 pyi 2-di vl )y etthane)} | haf ni um di net hyl ,
—pz epar € (@ 1 otleagnthgs of WO 03/ 40195,
& ogvuS)gE S cﬁl?ﬁé? BRI ed May 2, 2003, and
ML NA! DATZAM it LIAN M
WU £ =+ y Lt \I—\L) LI
_|DHE2, 6- di yl et hyll )iphen am do) (2- met hyl phenyl)
gﬁ,g-p@nﬁ @érﬁ&?%&% %I)rrethane)]hafni um
I et hyl I accarding|tp the teachi ngs of WO
033/4(195 020407, TUSSNLOY 429, 024, filed May 2,
22803 ]-and. Y 1zn0ls IGanatysio((A3) s
%is,ﬁr\l?\r -2, | redy|eheyl ) am do) et hyl enedi ani n
o] hafint um di banzyll . Catlallygt 1 (A s
obi, $£( 21 oxoyl -3 | bengo- [|{HHpyrrol e-1-yl)-5-(nmethyl)phe
<1§I§f®- - phenoxy-metg/g ﬁﬁ&%e&ﬁ -1,2-diyl zirconium
= ] <<t A .
s /% di benzyl ,| prepat g4 g0 {ANtjal |y according to the
—teqetitRgs—of—YS—A2BORH06191031Cat al yst (AS) is
§ gié-@lmm@yl éﬁ hylk )& P (eX ey R1@[Hr di (t-butyl) phenyl )i mm
SR oPIPIeoRi|am |d berry|e |STkgops ppar at i on of cat al yst
/—‘\:-}) —s—conductedas Hro )| Preparati on of
=& {Feahylet hyl) (2{1bydroxy: 3, b-fi((t - butyl ) phenyl )i m ne
8§ssg[m-g-%nw sal i| BIRER|GEMRYBeR(3l 00 g) is added to 10
O1MLEQT| T $3pr oply! ami hel [THe |sol bitfon rapidly turns
_brifght [yelr fow. [ AT{er stjinrimn Tl anbi ent tenperature
< grg:%&m(\ejjgﬁ viel atslens e (reapyled under vacuumto
=L ¢Bdoas b | ght cyelﬁmo' er;&&s(iﬁ & ne soléd (97 percent
Ovield)! b)|Preparatioh |of
~(bi|s{ (] -methyllet hyl ) (R-loqoyl 13| 5t di (t éutyl)phenyl)lnn1
<[ 20 oiw ooni um_di bBre2 s A8 BfBON of &
s R Ee?ﬁn%t hyl ) (2{hydf-oxy =35 pr((t - but ¥1 ) phenyl )i mi ne
6 ), 122 nnol nl S m |tol bené is §IomAy added to
L 30l HiEen @th(C*ﬂ%%ﬁé%(@ g 2 1 mpl ). in 50 ni
t ol Uene |The rlesullP(n rk—ye|Tl®v.-solgti@n is stirred
for 30/ m n] Sdlveft (15 [rmpved| yi@iér reduiced pressure
18 |gileld |the desi (et prleduie as&iﬁr,'eddfs% -Hrown solid.
Cati@llyst | (A6) |i s T« a%a
bi.$= (1.6 2- et hyl cyel oheby|lel bl 2 oxByd 5B, 5-di (t - but
A Ehggl:iifﬁm %fo) | [eolei mgg%i@ Thg Breparation of
A3l yst (A6) lis conpducltedlas fo @/vs.ga@ Pr epar ati on
ot (=15l ] (o |- [N[e|s|o|al]ole|Z s T 85
5 E121B Ny cylel ok et ieyis) e P lox Gy E- 8. Sl (t-butyl ) p
nenyl i mlne 2-IVet hyl clycll ghexyl :mr'?@ 8:_54@1%‘&, 64.0
wok) 1. | i salyed | R I Nar ot |2 90 ShE) ¢ Zdd
15 B Y € clll deyBe @IS (608 (R | 22 §Aintnd ) is added.
Hre—feact-on—ni -e—-S—Sted f@ragk@egga%ours and
1mEQM£wa2%KNwﬁgﬁ@6 ﬁﬁggﬂnngmN
sollf recipitlateli s calllect edl by id trat+on and

washed with cold nethanol (2 x 15 nL), and then dried
under reduced pressure. The yield is 11.17 g of a
yellow solid. 1H NVMR is consistent with the desired
product as a m xture of isowers. b) Preparation of

bi s- (I

- (2-met hyl cycl ohexyl ) et hyl ) (2- oxoyl - 3. 5-di (t-butyl) phe
nyI) |nn1no)2|rcon|un1d|benzyl A solutlon of

T T 1 I T T T A o ~ - 11"/ i 1 4 1 \N



[51] The ethylene/a-olefin interpolyners used in the
enbodi nents of the invention are preferably

w0 nioeopabymers of ethylene with at | east one (BCETZRS2008/069801

Table 2. Process Conditions Second CSTR or Loop Reactor.

a-ol efin. Copol yners of ethylene and a C3-C20 a-olefin
are especially preferred. The interpolyners may
further conprise C4-C18 diol efin and/or

al kenyl benzene. Suitabl e unsaturated conmononers usef ul
for polynerizing with ethyl ene include, for exanple,

et hyl eni cal | y unsaturated nononers, conjugated or
nonconj ugat ed di enes, pol yenes, al kenyl benzenes, etc.

Exanples of sych compnoners include C3-C20 -ol efins
suchgass propylienel i ggbutyl eng.|diQbt ene, 1-hexene,
1- pelit €Ak, | 4- N8t hyl - [|<pe(fe ghiet [F15hept ene, 1- oct ene,
1- pgnene t=deceng—andg—the ke Pr opyl ene and
non-cop pgatied di pneg are prieflefredf Qther suitable
mopadnel’s| R IRKYEe K yr8n8| 2 palds |81 al kyl - substit ut ed
styrenéé vi{nyl benzogy¢l pbutjane,| 1, #- hexadi ene, 1, 7-
ockadierp—and—raphtRem—est-Getg++—+€eycl opent ene,
cycllohexene |and clcl gathenp) |o|F5a]o Wi | e
et hyll e@ a- gl ef i n[ i nt|@nBd 3|8 |Ke| preferred
polLyviners| lotlher efhyllenefaol efiln!lpolynmers may al so be
usgdl.. G efli ng|as ksed hefejn rlefer to a famly of
un%gura@@ ®§r ofr henobased (egapolinds with at | east
ongcalbpn| darlbon| doybl| e| bpnd.| Dependi ng on the
sel ect)9h [of| ¢at a] yst|s, any [ol|effi h ay be used in
enﬂ(g rehtls ofgt he | nBedts phs |B1&8l8rabl y, suitable
ol g'@n% gt e | 8302 al|Epse j2|Hedga@pmat i ¢ conpounds
contlai I hg Vi nylif unsaturptfign,| as|well as cyclic
co %Un_dio SJugl ag, cygll ghylengd. [&YS5| opent ene,
di g_ GRS | €ne|S ang | AR [Ric 8] | ncl udi ng but not
Iimﬁeo“t@%ﬁ’ﬂibomeré s|Pptfict|et{ede| n the 5 and 6
pos[t|%§ Wi t[h [CI-[C20 [hydrofar gyl ¢r| cycl ohydr ocar byl
gr gIps|= b [s9J|ncl pded—aee- 11 pt|unes—pf such ol efins as
\mégﬁﬁﬁmﬁsﬁs&:3%@%§@h0$momMeﬁn
coppourfs.| [|53] Exanpl ¢s| of lollefli p prononers i ncl ude,
but-jare pot [liimted to g'ogﬁlene, I sobut yl ene,
1- pUttere|3 (BBt efie, [$BEXEA|S1SM8pt ene, 1-oct ene,
1- fgpeBlo|b|desens aBlsls |Sedecens| 1-tetradecene,
1- hexadereing, |1- okt adecepel |1-leilcosene, 3-net hyl -
1-put eyl (3-| et hyl - 1-£antene, 4{inet hyl -1 - pent ene,
4, 65§ e |2 1- hept 6863 |@|R/@8 8yB| ohexene,
Vi [ e | ofigxane, | nor|boT (rapi gr|e,~¢T nyl§ dene
nor-gorphehe—tcycl opentlene = :
cycl|ehrxenie,|di|8y c|DpaBl a8 EN& [CeBeBpoct éne, < C4- CA0
di erles ludTnglbutl—not— |7 ElFed|Tp 13 3 Ebdt adi ene,
1, B-lpent pdi gne, 1} 4- hexadi pne,| 1, khex@ld eng,
L?ﬂﬂ&ﬁ&&?L?M&ﬁ%@P&ﬁﬁCﬁ@@a-maim,
and_lt he”lilkd I n pertlainl| epbodi nent 5, 4. se=agol efin is
propy gng. |- but efe, |£{opep|ere, b{hexené Z12oct ene or
a coad|Rpt gh T hef-eof = |RI& [Ry&|h |@n% | hydirrogag bon
coptfa Y OOt tcutiaii,/n%)ﬁﬁe&usedin
enbold] @Hﬁ?&i of Nt hEt i rge&gé@g Bn8¢E| ca S ss@es such as
nopafrer= ivid |l abi | [Ty, “¢ost | |and |The| abs I§ ByZt o
copvienjent( y remopge yansasked, |soqoger 3 ingLE‘he
resuld mé'—’p%kyﬁer ey yhepone Ny %gg'okﬁ @dtLc as the
4 . T — a S, .
mol_ecul™a ight bf tlhe nopdnyF |becbmeS— goshi gh. [ 54]
The poﬁ? 1B 2351 Oy PrieteRsks|ofegeldped [fefebn are wel |
suLtled rl tthe prbdudtion bfl di efinl pel yners

conpri si ng nonovi nyl i dene aromati ¢ nmononers i ncl udi ng
styrene, o-nethyl styrene, p-nethyl styrene,

t-butyl styrene, and the like. In particular,

i nterpol yners conprising eshyl ene and styrene can be
prepared by follow ng the teachings herein.
Optionally, copolyners conprising ethyl ene, styrene
and a C3-C20 al pha ol efin, optionally conprising a

~ A ~NN S~ 1 T - N 1 o o I



Sui tabl e dienes for use in preparing such polyners,
especially nmulti-block EPDM type pol yners include

w@emwplaased or non-conj ugat ed,
cyclic-

chai

n-,

or polycyclic-

strai ght or braPchesk008/069801
di enes conprising from

4 td
1, 4-
5-et
cycl
part
5-et
cont
bl og
di en
t he
r edd
That
pref
t he
thra
util
pol y
el ag

proper

bet t
i nvent
ifca
vei grg
509:
of f
te 1
89 ¢
Fart
evhy
cant
cent
Vi g
el €
qgle
o ef
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3.5,
Vi S@
pr ef
fron
per ¢
per ¢
be f

funati
funati

et hy
car b
di -f
t her

20 car
pedt adi
hy+i den
oh&xadi
i cul arl
hyld den
alﬁemg
ksEd@nt
e (incl
total d
ced Wit

i's, be
erenti g
pofyner
ugBout
i z&8d an
mer can
toae@g\
Er&s,
er el as

ntive i
grétl
rat i

& The p
rom 20
€ Rer ce
& Cent,
ﬁérlgre
teneﬁco
ente of
ent ®f
ht of t
cular W
cugar V)
er abky

n 2@:.000~

mgre
osgty (
erably,
Nn65 to

ungtmém
eof fand

r f + ~ Al

bd
#1e
&%
er
y
e_

ot
ud
ud

ﬁﬁ%wQﬂLZSE

~—+

rvel : = HZE'Z’OR

ﬁ’gm

FOIYen

ilght pol yners,
ilght (Mv) from 10, 000

ns. Preferred dienes
& 1, 4- hexadi ene,

2r®o¢5brnene di cycl d
e, and 5- butyl i dene-
preferred diene is

2-nor bornene. [57] Be
GoAPTi se aldier
mﬂwm&ﬁ@cFTﬁﬁ
i ng none) and a-ol efi
lntlt of di ene and a-
uiwm£35°0@{§ub§eq¢gag
iis® ‘TAe diene and a-d
y |ncorporated into g
ather 4 ban n Lormy.
e ¢ ynEWNcﬁheylaneon
subsequently the cros

qRoF , 1890

of = b%cmksnéffbﬁnﬁdmtila
ners desirably have
ercent, a diene
dgﬁhn a-ol efin con
ased on the total wei
rably, the pseudo-bla
ent of from60 to 90
sEto'10 per cent’,
om 10 to 40 percent,
pol ymer. Preferred p
havi ng

enk 20,000t 00<50‘OI\OQO’3
% 850 20005 A 2as Iy
ferably less than 3.0

(1+4) 125C) from1 t
uch pol ymers have an

percent, a diene con
an a-olefin content f
l’I"h;'? ethyl ene/ a-ol efin

oup inits polynmer st
oups may i nclude, for

unsat urat ed nono- an
trdg, . et hydeqiccal tyN un
Scarb&

sters thereof Such f
anal

i ncor por ati ng=

%coé%vd*é&ﬁ&é%

i ncl ude

pent adi ene,
2-nor bornene. A
cause the diene
nating segments or
r quantities of the
n (including none),
ol efin may be
pol ynmer properties.
| efin nononmers are
ne type of bl ock of
or randomy
ore efficiently
slink density of the
Such crosslinkabl e
have advant aged
| e strength and
ome enbodi nment s,
two catal ysts
of cononomer have a
eby from95:5 to
an et hyl ene content
content of fromO0.1
tent of from10 to
ght of the polynmner.
ck polynmers have an
percent, a diene
and an a-olefin
based on the total
ol ymers are high
a wei ght average
to about 2,500, 000,
nore preferably
di spersity |l ess than
= and a Moboney
@ 250. More
&t hyl ene content
qem fromO to 6
Ebn120 to 35
Jinterpolyners can
t |least one
ructure. Exenpl ary
ikxanple,
d di -functiona
Sat ur at ed nono-
i des, salts
@ngtlonal groups may

t he

and

be
may
addi

grartea

be_copaq
tignal

et hy

| ene, t

a|| Cl IIyI CIlIT]/ a. UI CI I 1
meri zed with et hyl ene
notoner “t'6 of of m an- ich

S aterpolymer, or it
Sa#d an optiona
ter pol ymer of

functi onal conononer

and optionally

ot her

COITOT

0)§

VA N\ A A £ £
ET(S). edlls TOr grdl

ting functiona

groups onto pol yethyl ene are descri bed for exanple in

U. S. Patent Nos.

4,762, 890, 4,927,

888, and 4, 950, 541,

the di sclosures of these patents are incorporated
herein by reference in theiss entirety. One

particul arly useful

anhydri de.

present

. "

functi onal

I nt er pol

oy

group is nmalic
[60] The amount of the functiona
in the functlonm

group
ynmer can vary. The

oy



i nventi on but are not

to the specific enbodi nents set forth.

WO p@bosrierl to the contrary,
are by wei ght.
When nuneri cal

al

Al'l numeri cal

Unl ess

intended to limt the invention

parts and per CROL/E§HH8/069801

val ues are approxi mat e.
it shoul d be
under st ood that enbodi nents outside the stated ranges

ranges are given,

rans
ng 200
re

0C.

t he
t he
cul ar

a

—_ =

al

s than
ed at
arrow

ak

as
m

cul ar

a- Red
ut the

he
CH 2)
row
Ocml
CH 2)
o the

may stiJl fall wthin the scpbpe of the invention.
2 Specifip details described ip each exanple shoul d not
£be copsfrued as necessary features of the invention.
oEXAI\/P_ES Testing Methods In the exanples that follow,
>\t he fol] ow ng anal yti cal techniques are enpl oyed:
EGPC- | :%Igpt:,hodw@l %rpea_tinog Chr omat ogr aphy (GPC) [ 63]
NThe gEP |“pEY perat anYchromatoyr aphi ¢ systemis either a
gPoI ymer| Laborat ori es Model PL-210 or a Pol yner
SLaboratpries Model PL-220 instrument. The colum and
Qjcarouse conpartnents are operated at 150 OC. Four
S Pol ymer| Labor at ori es 20-mcrpn M xed- A columms are
Zused. | The solvent is 1,2,4 trichlorobenzene. The
sanpl es| are prepared at a conpcent+at+en—ef—0—1t

of polyper in 50 milliliters|of |solvent| gontai ni
—ppm of putyl ated hydroxyt ol uene |( ). @E%C’a
£ epa',_ed Igymaogqg&qgoglo.ggt&y fgr 2 hourscat 60
Eﬁ]e i [P peH b voruree W &d«wi’| 200 microlli tjers and
<fd ow 'ate is 1.0 mM/minute. [64]| Calibrjatli on of
~GPC cplum set is performed wth 2 Z-nalylew-rple
2 viei ght distribution polystyrene |stgndar|/dsangtd

nol eclil ar wei ghts rangi ng from 580<t o 8|, 400, 000,
%raanged in 6 "cocktail" mxturgs with |at| | east
cade sgpar.at.| tweeq| i ndi vicdgal |\are] ®cyleg

@V@i;gﬁé% Th% gtgﬁdg%ggg g ur chasé%f r (GRSl 3 1
gl&@)gat ories (Shr opshire, The pol ylstlyrene
Esﬁamaards are prepared at O. 325 gr ane 1L |RO~ — —

m M ¥liters of solvent for | edul gr=welicght si €l

or greafer than 1,000,000, ahd QD5 gramg in 50
midiliters of solvent for npleg arsvel ghi s Les

15 €00/ QRO ~, The pal yst.ys eng, st anda gsgar é: gi 858l
~8DUC Yt kch cognt| 2 cagl £t iopm £or IE M But @5~ Fha A
Cﬁﬁ&ﬁ@ards m xtures are run first|znd in qrder of
E0&%63{5 ng hi ghest nol ecul ar | wei t Lonpgeento i
% i i % zedegr adat i on. The pol styg?geastﬁn&g =
ol ecul pr wei ghts are converted ylet |y Een e
§@§CJ[ pr \gight s using the folljow ng equati on (
= descr b@luﬁ’s\ll |i ams and 'Vérd, |PolyghziSdL, Paly

Bt | B, 621 (1968)): Moi yet hyl e%e;g@isi(”m

poi ystyfene). [ 65] Polyet heyl ene V& ght Tl
wei ght fcal cul ations are perfornmgd using Viscotek
2Tri SEC software Version 3.0. | Mll|ecul ar
= \Méi ght - Conononer Conposi tion| Medsurenent |by Infr
g%t ec1ff§)rm [66] ~ ThéE! Gopdhaper conposigt i on tlhr ougho
< &PC clif\e L anShe Greas uf edus ng [anZl B4 ik a-+ ed
Edet ector that is available from Pol- rhar, 8 <

Val encip, Spain [67] The "cohposit¥on npde" of t
detector is equipped with a measur gnent| gensor (
and—cpnposition—sensor—(€H3) that are [fijxed nar
cband {nfra-red filters in the reggion ofl 2800-30Q
Z. The|qFasuremento sensoi= Eeﬁ%ts t ke nethyl ene%
carbops| on the pol ymer (vvhlm dijreétly &l

polymer —concentrationm i sotuti oy white the

conposition sensor detects the nethyl
t he pol yner.

si gnal

The mat hemati cal

(CH 3) groups of

rati o of the conposition

(CH 3) divided by the neasurenent signal
is sensitive to the cononoser content of the neasured
polymer in solution and its response is calibrated

wi th known et hyl ene al pha-ol efin copol ymer standards.
[68] The det ector when used with a GPC i nstrurrent

s 1 a1 .
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of et hyl ene-based pol yol efi n copol yners", Polyneric
Mat eri al s Sci ence and Engi neering (1991), 65, 98-100.
wQ Z@p/oDast auriers, PJ. ; Rohlfing, D.C.; ShiehPCEUI2008/069801
"Quantifying short chain branching mcrostructures in
et hyl ene- 1-ol efin copol yners using size exclusion
chr omat ography and Fourier transforminfrared
spectroscopy (SEC-FTIR", Polynmer (2002), 43, 59-170.
GPOSR Shemdandietehafehddl Differential Scanning

Calorinetry results are determ ned _using a TAl nodel
Boo DSEnegampFORPRiitien hrpugest s GEgrEcrasdRgligredng

via@PCAR OSRMRhRfical Hallést Jr RILRMBHEHE cBASn( Vs AWIR1aPReihd M N
is used. The sanple is pressed into a thin film and

fragtions were piptiedhanditied o aim%w Thrsgeokiisdlarreil. and - cool ed

turﬁlﬁtléﬂg%ﬁltaﬁﬁr'ﬁ&{e@&ﬂéraﬁ: élgél(;)l Tatte 3@efd. As Iﬁ'%/tt%rsbéﬂ fdrénet €N
cut 1nto a 6 nmdianeter disk, accuratel’y wei ghed,

invpyitive @elyinarsalnil isgers tzandraAnd dhe tprénilte/ ¢ceeqsal togl lessgthah thivefi a

corf IR s R P RERTR, PG R PL B B SRR T
AHFhe sanple is rapidly heated to 1800C and hel d

TahiS9thernmal for 3 mnutes in order to renobve any
previous thermal history. The sanple is then cooled to

Ex.-| AQRL& at bOC pimarbclapldlng Tuatidtydimdedasdd at -400C for 3

A*m ndBes| The sanpl €8s then heated to 150 OC at

1 10CBgin| h2zating rdt2e. The cooli2ng and [second heati ng

curves are recorded. [74] The DSC nelting peak is
nmeasured as the maxinumin heat flowrate (Wg) wth
respect to the linear baseline drawn between -30 0C
‘i@ﬂ end Wlfulerfﬁé fn'v&gron-i;Q@béaﬁ @&scﬂlf)edfvﬁﬁi Iggbebtsto g‘ﬁﬁﬁt@ﬁ ed as
the area under the nelting curve between -30 0C and
nurpipeg oberabasimenty. thersgeaifed fagfures P ensambpdiseni sheuld persi t y
red
o B o e R s RS Tl BB BERRECCG ¢ i
repteneltdtrya of df assarmfehq)lme@momglnwsmn gnlAsiiMemS’ glks Met hod
| nd 6] .Melt index IS, _neasured in
O Ol\:/glé’ a(?}rcnée%ﬁv(\(/l)d{s a}&%wﬁﬁdﬁ et ‘&SomrP8 ‘?Sé’rﬁ SEgoRr FeRnRd.

hawhlh1mnﬁenmoanwhanheanaksmomﬁa$MMﬁdsdmnanmﬂwﬁam@Eemnth

123 Condi t n 190 SCOSIt
SUb'[gt?‘?t]‘aH%%ﬁg Py S@goup @9 qrgte%% ﬁ?u r‘?‘t%@%&% gﬁ ?:tlé)nw
modifTiMond ﬁrélﬁ-tﬁ)aﬁdea&rlblza Sfabodvinedts éx1£t:\/ﬂ9)n)ally AMREmber@]sclosed

cal te erature risin el url on tlonatlon
herpiA e Sboa G & PRI reRRtl S P 0 Bt Do
"abd@S 6F Ta@ﬁl@xin{hteﬂ&gﬁs ésea%d&&lblﬁ@ﬁe Wihe&, The app&ide@ clalm® ;

Knobel och, D.C.; Peat, . Determ nation

intead sneqverafl tepsgtmq%feﬁarleﬁsanﬂ Narwélpwsrfw%glt%lﬁah@m% Ene

theGRRAMiopers, J . Polym ScL, 20, 441-455 (1982), which
are incorporated by reference herein in their
entirety. The conposition to be anal yzed is dissol ved
in trichlorobenzene and allowed to crystallize in a
colum containing an inert support (stainless stee
shot) by slowy reducing the tenperature to 200C at a
cooling rate of 0.1C/ mn. The colum is equi pped with
an infrared detector. An ATREF chromat ogram curve is
then generated by eluting the crystallized pol ymer
sanple fromthe colum by slowy increasing the
tenperature of the eluting solvent (trichlorobenzene)
from20 to 1200C at a rate of 1.5C/ mn. 13C NWR
Anal ysis [79] The sanples are prepared by addi ng
approximately 3g of a 50/50 m xture of
tetrachl oroet hane-d 2/ ort hodi chl orobenzene to 0.4 g
sanple in a 10 mm NWR tube. The sanples are dissol ved
and honogeni zed by heating the tube and its contents
to 15Q0C. The data are col Bgcted using a JEOL
Ecl i pse(tnm) 400MHz spectroneter or a Varian Unity
Plus(tn) 400MHz spectroneter, corresponding to a 13C
resonance frequency of 100 5 N+h The dat a are

AN Y L 1 a1 o ~
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Wiere lis the integral for a selected peak of
copolynmer P is the weight fraction of the first bl ock

WER00¥®12182 concentration of ethylene in first BCDURK20ER069801

is the concentration of ethylene in second block f(El)
is the integral contribution fromthe first bl ock
f(E2) is the integral contribution fromthe second
bl ock As there are nmore than 3 integrals and only
Whag isgedaimisd iiowns (P El and E2), an optinized sol ution
an be obtajned fromnormalized NVR
1. KHF@@PB?@ Olel%ﬁ “Etﬁ@o BEbFRMRISES (Ve 85mgHy sypstandply hamaggpqeus
intth@olebul &QE§I8SRONDIEs EsmprReg\Gaidin e RKQEeiI R pfgr sRA prherties, said
process paranet ers and cal cul ate correspaon
intippplegiplay) S§SMFRHChBRGEF 70Ty POPSISHNet Pt ProLaltle Bloleaeléli Weiekin
distriBld2wh¥ainUge ét@ylg%/op&éﬁlﬁﬁl%@%ﬁ‘& cbRplife a‘ﬁ@tld%@ ment and a soft
expected fromthe process paraneters and cal cul ate
segESRl apuRiGiAg i ntegrals with equations. In the fourth
steg, hﬁé%%am&‘ﬂoﬂn bédt%'n}é%é{mtso P corresponding to
t he val ue expecte romthe process paraneters and the
equél harap eth#lEh@ ¢ Bt (0] th@y'drﬁ g2Rjent inghargege of droged0 wt% to 95
wté‘b%h%h%gseh%?&&%o%mm% e}{u H0% 8@%&}6' ated resi dual
errors between Taw nornall zed and sinul at ed integral s
are m ni@i zed) thas arharil ségnent inen s fof ttieast €3%,cu st one

Rt 5 g AR BBl YRR P AL SO0, Y,
wtadiCs swathewdim the hom2fcad vdbespd Tymax Wt% @, cotreosd ©fthe

1,2 4-trichlorobenzene (TCB)by stirring for 4 hours at
relafisp®: The pol ymer solution is forced by 15 psig (100

kPa) ni trogeoo antane> 3. 1276 RBY, A £4i016; 7. 6 Ccm x 12 cm)

st eel col um packed with a

mesh (600- 4251hmh aéﬁrlﬂé]fdlSE%}PentP%‘Eé%itE’alof&ﬁ%‘?‘% gp‘)/@laékést
beads (availeaik ?oﬁlf aim, BOddefdes CERIRY A drtnoutiCor3thyRBa¥ in
20, Brownwood, TX, 76801) and st ai nl ess steel, 028"
(0. 7rm) VerighvBeIesnt.ovite (i Meeisghe puivesicrlagiuss of Binnd wt%

Pel l ets C LB%es @ﬁitb%qglta{lérghlpﬂl ve, North Tonawanda,
NY, 1412 Re colum is imersed in a thermally

control | ed o0 °¢ adket 4 13E(Wihiel akd4PS or 160 0C. The
ol ow ool ed ) 200 QEFALARLALT HLATlY phobk ey Bl T

f or one zhound uptedieuTIBandsa mmmmt distridboen, MM,
m/mn ' erature is increased at 0.167 0OC
per m n\(%l]éé%e?f%g?b&gg}r%b&?mtel y 2000 m portions of

el uant from tike plnae;aamﬂmuiaefﬁcﬁﬁﬁ vwdidhuehoe ssreewaso I0P@ aride d

in at ed fracti
pol f’;:r(?e;l(?wﬁen %a(,)c 18%%? g%né ow ﬁerrg) E ur? ﬁ"ggh glaracten%]ela %that
r ot ¢ fra@ioahay aimolkar m’mﬁdnlomab@mten&if at B:as’k(SQ)eﬂientOﬁgHeh&lan

ol yner. sol ut| The concentrated sol utions
et LR S A S AR R
et thafdle, teihpdrht@es Neheradishid ¢dnsgait®le(raidnPothyl&0- 500
of net hanol including the final rinse). The fi Itratl on

st e‘BteF&o W#&?tﬁ%&%oglogmﬁﬁéﬁ) ta’il‘bli‘f‘s\?é%‘?&tl}ﬁﬁl‘?}s%‘?nélfye gnd
filhehi QghobAbd @RteHSHRGd Bn theMRoRYoWRlr] RithiH Q0 ?eﬂeé}x Lene
coated filter paper_ (available from Gsnonics

Cat a8 Gwegwimgy-olefind nemobingt«d fractions are dried
overni ght in.g Val?dé‘d%l@t‘f&@h@%et@@e@&hﬁ% WRgNR Y RRnan
anal yti cal baI ance before further testing. Turbidity

[ 83 Mokdsilai veighifsughhbatgiline glottsd plashilenssonentondogner e
nmeasur ed using a HACH RATI O Tur bi di meter Mdel 18900
using the 0-20 NTU resolution scale (+/- 0.1 NTU).
Catal ysts [84] The term "overnight", if used, refers
to a tinme of approximtely 16-18 hours, the term"room
tenperature", refers to a tenperature of 20-25 0C, and
the term"m xed al kanes" repers to a commercially
obtai ned m xture of C -9 aliphatic hydrocarbons

avai | abl e under the trade designation Isopar E, from
Exxonl\/bb|I Cherri cal Con'pany In the event the name of

T .
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MMAO, avail able from Akzo- Nobel, Inc.), and sol vent
(m xed al kanes (lIsopar(tm E, avail able from
wE0000M1B2 | Chemicals, Inc.). Operating condi t PORESI003/069801
the two reactors are provided in Tables 1 and 2.
Pol ymer properties are provided in Table 3. Exanples
5-12 [89] Exanples 5 - 12 are manufactured using a
nonmaidéddateighe ROhYAIBlel BRAGPOOR:MAS h e M6 RASIISHel 1%0f@hudl Wo
recirculating | oop reactors configured in series. The
shueer | bmﬂggﬁp d(SAl) is added to the first reactor
al ong wWigh calal ydidifheasiPhakdt ¥ 30 who RUIGAYERGET
(tr||sobutylalun1nun1nnd|f|ed net hyl al unoxane MVAQ,
ethglong/¢-glsfie infterpotyinrizin oNieb el .5 Wttresojutiop frdasle¢ape at 1e€Srfh%@e<d

{ ' [
e £ Sr 4 LHRRLC polme YL A Bl o B X SR s the
sangedlA®E onthalpy &/ afcgribaﬂ@dhanrﬁS'FéZbMdsn 15 Hpdn@the Ruhqm@rall

rovided in Table 3. Conparative
ahﬁx&REPen§§uﬁ£Eéfatone 8941 (ExxonMobil Chem cal Co.)
2. Aaredlytlammpaﬂmn mm]ﬁiganqo Icﬁnlﬁlslng tho rod elore2@bst{nfia By Bowogeneous
. Chem cal Conpany) . | e cess, Con ons First . .
g s TR eF Cooras PR Rue ot AR, so
intr@iholeb@ar slgrﬁdﬁtté G]ﬁracfbnﬂ’dhltb@ﬂpoﬁde@dﬁg(af 186y poBablte fnleSllilar ight5

c - 12) 2 Stan DEZ sol.uti al so
aisgigEdy RSP e B R BHeTRAET AT PRI AR QE TSl a sof
segGRAYY BidSWidleih:n reactor. 5 Percent of polynmer produced

in reactor 1. Table 2. Process _Conditions Second CSTR

r @bl apdwdinfromapout 1dda8b0us#iSve, not an exanpl e of
t he(b M@REI9Rne donl@it A thé RAE sdbRhl M AVeEhnge JrFREN60 ke t0595
2 Percent ethyl ene conversion in reactor 2.

Wt%@f‘s@é RP beed ppheronpineiseiedt inhadesserent: 2. Tabl e 3.

Pol ymer (Ghar ggthgt i Bal kQmeRBhan ame @R hALdsY 0% NPleadBne

exanpl e of the 1 nvention 2 dg/ mnReactor 1 products
mefng pyint, IEithgagease Colpivs ma vt of eihplepl isvaght Perc¢ioC)

ek L G ST b R IR s Bkl 57700 o

rel®i@dship: 31770 2.7 43.6 65.2 29.6 2 71.0 72.0 119900
58840 2.0 28..8,46 5. 5000 59330 2.1
40.2 59.4 25 09%3%‘?%%@5&@%%6&%%%306 2.1 40.2 59.4
25. 9GPC | R and) Tulidsiadhiatdyseppars uoepminton of 869 thGiomhoinst
composi tion hro e, was noni.t d via
o R heelitk BPRE T ol fe e e Sk b R B R it
Vs nol ecidight psvedn@Ritod Cg%e@nﬁhw@rmhlqm@dofand ahd wted
to a line, nx+b. qu %bsol te slope, Im, and
t ur bi di {282§SRON P thegla ane are given in Table 4

bel ow. As nago be>geen4. 1bm(wihe,) nyergs; we pol yners, |m
is less than 4 and the turbidity is equal to or |ess

than that of (Y colmshiraterized Byan $iveiee Rlochinder grypaitam e
DSC ent halonyid ud fdabodt 1. 4RAE GbledbaWeneht BGriblibo B1, 6V,
Table 4 [91] ile the invention has been descrlbed
with re§$@6¥ﬂﬁéaﬁﬁﬂﬂﬁh9%d nuber of enbodi nents, the
speci fic featiy esnfh iRl ARAdioNEMH Rt donah oRCand
attributed to other enbodlnents of the Invention. No
si N0 ehtyolioterated uingdpw ésensraair JBEBS chafartedzgde that of
t he 1 S
or e TSR s bl SRR ABP TR ol AP RREMARLL AN
ne nthaterh e doinparghleirandlom ethplene mtdqmﬂynm fitagtiont dh@ing between
gabs%o S I te tg n?er:?t]{lre% eWthqu sacljé) com&)ara € ranc%ni et@;Elene

en umrmtl}emubr heqrtee mme\t@moabmemss amhldas okl f ihdeat d«nmy ﬁncb m
the descri bed enbodi ments exist. Finally, any nunber
di scl osed herein should be construed to nean

approxi mate, regardl ess of whether the word "about" or
"approxi matel y" is used in4describing the nunber. The
appended clainms intend to cover all those

nodi fications and variations as falling within the
scope of the invention.V%at |s clalned |s 1. An
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wt % based on based on total nonomer content in hard
segnment; (c) (i) has a hard segnent in an anount of at

WO 2@80121824 at | east one nelting point, Tm i nPCEYSME%069801

Cel sius and an anount of ethylene in weight percent,
wt % C2, wherein the nunerical values of Tmand w % C2
correspond to the relationship: 90 0OC > Tm >

4. 1216 Wnton6dr conRAAbLLd of he(WHole f¥REned) Walkif 16 BB bF
conposition of |ess than 40% at |east one nelting
poi thtt,of fgethyipngegildds niesobimgs %ind an anmount  of

ethyl ene in wai ghiasRQEIGEHhip BEHeSGPeth R BhRndiRS/t% and
nuneri cal values of Tm and vvt%C2 correspond to the

r el lag imetpsWapweigly soch thatprting plptted giggtinglenccpytent vadep, 95: or

(ii [

O e e o B R gl b T e

wei tglor legd tzhtlrr‘ﬂ blmll on, Mw M, greater than about 1. 3 or

(iv) has,a [ ut en 00C

and 1308‘8 vvhen tﬁ%%[ P onna?&rgrgg%rﬁ%?{ag\%%t Sé)ﬁ%gﬁg{t\&?e
ethyIRkHq-okefiaim@paymzed oilor & ﬂ]étwtf%twhftuoaut dwlacane sf lassrtisd naor

non r content of at ercent higher than
casf PR T e s o el ParnS b R PERE T e SiBre by B
sarﬂer]am e halgy Ulg) Bger&ddrweard Steievigam®es 1/ apethatanieserall
erein said arabl e random et hyl ene i nter pol yner
eth%“t%@“%‘ﬁ‘ﬁ‘ﬂ“i@%gnoner(s) and has a nelt index,
denS|ty, and m)l ar conononer content (based on the
ol e poly within 10 ercent of that of the
3. @?%Vh@?f&/%o%f"eﬁeﬁpqlﬂ?%froé Teror épmpvﬁln&%tgylane nan
am&ﬁttﬁtm@fhigé@ffhﬁﬁmnsﬁvtwt&n%umr\t@m in w%and | og
nol ecul ar wei ght such that a line plotted of ethylene

4. Ehﬁﬁt@ﬂtne(ﬁsolp%rgwtﬂre&m%trof (ddigHtor 3sonpaEyng ¥hylpRe icpc- | R
am&ﬁl‘% u?tﬂe ?aﬁl%é’!)flﬁcﬁn SHRPE Wik tPfboa)tof. 0 Or | ess than 4,
as a turbidity nmeasurenent of a 1.0 wt%
5. @@ﬁ ﬁhylw/%éleﬁmeteemqiyh@méﬂw@h@f precedimgetapos ‘yh@ﬁlnlﬂlﬁ oi |
I, f
horf e JoMpdte Bl Ml Bl dh ARPRARDERR o B0AD
abomoPpar7abl e copol ynmer has the sane DSC ent hal py (J/ g)

6. ﬁle egﬁ q%%e %1%{ eﬁlée% %rfi:er Otf tar\}‘)nz (%1‘ tf?e npllji% g%la}gﬂse whEH the

haretsdrgyﬂeetsebmpnteeefthyﬂbnle i &1 Podupiniartheiang dof Srongabions’0ow t%r e

ab Sf'g?t@}?“ al Iy honogeneous intranol ecul ar segnments or
P ‘conprising differing chem cal or physical

7. mnmeyltﬂeﬁsoleﬁminebrpmmarm hecofl the pre@gimgriasmehainel Bl inzed

e g PTG ERY - Sy BIHOERED Gyl anel e ol ef i n

8. THE aﬁﬁe{eyonaemc ﬂmﬂ[ﬁdlﬁﬁ& ol aasfahSHIFERMS chids Rava@fa T, in
segnent, and wh ?3 has a MV Wvn from about 1.7
thetr@gﬁ%fit’mgb@‘t3?b§t%?&'§u‘a €thyl ene content in the hard

il dﬁ&ney opoltamln'te@ﬂﬁﬁn&fof £16,080 tROp e Horlo @ 1a9Rs H\Jv%gkhaﬁ eg on
S

on total nonomer content in hard segnent; (c)
the(“tl)geﬁégoﬁah%t’rté5s@mwt75nCén anount of at |east 40%
10. af“heI e@tﬂfsfénef&rtﬁetﬂpiln{e%gynﬁ@ 'of]ﬁny of e ﬂr&egﬁg Eﬁﬁﬁ‘s Iﬁ@ Cgal’is and

an anmount of ethylene I n weight percent,
thaiyi dasethan thaeofriupnemphiable randbuesepdfmarrhaging amt%vwght percent
[ > 3.4405(wt %
colgohEFBRA BB CR oL AL AR b b i T on
11.ofhel ettnydent hiaoiefdOi%erml ynhee @f dnyarf ehelmtactedm. Ckaonsritavmgm in
bl R T R
and wt % C2 correspond to the relati onship: 80 0C > Tm
< 4.1276(Wm % C2) - 264.95; or (iii) is characterized
by an average bl ock index greater than zero and up to
about 1.0 and a nol ecul ar wei ght distribution, Mwv M,
greater than about 1.3; or4(iv) has a nol ecul ar
fraction which elutes between 00C and 1300C when
fracti onated using | ow tenperature TREF, characterized
in that the fracti on has a rml ar conmononer content of

o, oy T 1. i Y 4 o o o



(d) has a turbidity neasurenent of a 1.0 w % sol ution
of the ethylene/a-olefin interpolyner in oil or a 1.5
wordwsdist i on i n dodecane of | ess than or equaPCT/US10n&069801
of a conparabl e copol ynmer wherein the conparable
copol ymer has the same DSC enthal py (J/g) at greater
than 55 0OCwithin 5 J/g and the sanme overall ethylene
wt% QBILESH in\Wolidthit B8 1ed thathes Stritydn@RasgE &laefipy e greater
interpolynmer of Caim1 or 2 conprising ethylene in an
thag &p U ff fets thate? Vange of from about 55 wt% to about 75
w% 4. The ethylene/a-olefin interpolyner of Caiml
or 2 conprising ethylene in an anount in the range of
fromabout 60 wt% to about 73 wt% 5. The
et hyl ene/ a-ol efin interpol yner of any of the preceding
clains wherein the hard segnents conprise ethylene in
an amount in the range of from about 60 wt%to about
95 Mt % 6. The ethylene/a-olefin interpolymnmer of any
of the preceding clains wherein the hard segnents
conprise ethylene in an anount in the range of from
about 70 wt% to about 85 wt% 7. The ethylene/a-olefin
i nterpolyner of any of the preceding clainms having a
Tmin the range of from about -25 0C to about 100 OC.
8. The ethylene/a-olefin interpolyner of any of the
preceding clains having a Tmin the range of from
about 30 OC to about 80 OC. 9. The ethylene/a-olefin
i nterpolyner of any of the preceding clainms having a
Tmin the range of from about 35 O0C to about 75 OC.
10. The ethylene/a-olefin interpolyner of any of the
preceding clains having a Tmthat is |less than that of
a conpar abl e random copol ynmer having a total wei ght
percent conononmer within 10 wt % of that of the
et hyl ene/ a-ol efin interpolyner. 11. The
et hyl ene/ a-ol efin interpol yner of any of the preceding
clainms having a turbidity in a 1.0 wt % sol ution of the
et hyl ene/ a-olefin interpolynmer in oil or a 1.5w%
solution in dodecane that is less than 1.5 NTU and a
DSC ent hal py at greater than 55 0OC of less than 2 J/g.
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