TI SSUE PROTECTI VE PEPTI DES AND PEPTI DE ANALOGS FOR
PREVENTI NG AND TREATI NG DI SEASES AND DI SORDERS
WASBOWATED W TH Tl SSUE DAMAGE .The i nstant appPCT/aB10091000449
clainms the benefit of prlorth of U S. Provisiona
Application Nos. 61/062,012, filed January 22, 2008,
61/ 062,022, filed January 22, 2008; 61/062,045, filed
January 22, BXSE STIOCKS AND [fUBRICANY B3 ENDE3;, and
61/ 203, 890, fi CesNDAIRITNG PEQ,Y 200BHA! DL FFINENt S Of
whi ch are hereby 1ncorporated by reference in their
entireties. 1. I NTRODUCTION The invention provides
ti ssue protective peptides and pepti de anal ogs for
preventing or treating a disease or disorder
KEE8dri ated with ti ssue danage and/or danage, an
effect, or_a s tontthereof
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cytoki ne receptor ligands that "have little or no

méthHodersl ¢atalystedilr abiom-deordimapinigedriion ekctieatos apid dptéonally with

full length ligands. These peptides al so include

hydsegamt s, chinmeras, as well as peptides designed to

mmc the spatial |ocalization of key am no acid

residues within the tissue protective receptor

BA@%U%@O;%@I, EPO. This invention further provides

ses of these peptides to nodul ate a

BPésriptibn DR pedsArtand/ or a synptomresulting froma

di sease or disorder associated with tissue danmage for )
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apopt03|s or necrosis. Ti'ssue darfage can occur in a
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erythropoietin
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mai nt enance of hematocrit may al so gl ay an inportant
epcbltut a melativelyulargs gharigesineviscosityevith actiginge e temperature.  Fluids
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ifi@ichtésahe eatel dSD@llfﬁifge dNthewigedsadyeo Pa® @iilaﬁﬂilhda @cﬁhberature change.
deat h caused by netabolic stress, the underlying

nol ecul ar nmechanismis yet to be clearly understood.

Based upon this observation, investigators have

expl ored the use of EPO in various indications. As an

exanpl e, investigators have explored the use of EPO as

a potential treatment for cancers based upon the

observatl on that EPO used to treat anem a |n oncol ogy
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be envi sioned in indications such as cancer and
i nfl ammation, the frequent applications of therapeutic
waelo®es9ad2 EPO may significantly increase a sSubPEDUSH09/000449

hemat ocrit, which may | ead to“hypertensi on, seizures,

and vascul ar thronbosis. Further, with regard to

cancer, the potential of EPO as a therapeutic has not

Ahigh Ve ail, fetl exdrmpleg sviblethin dat et elevartdt teatpesausgsaless than a low
pes of cancer, such as breast cancers, express, and
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concern has been borne out in the clinic as severa
D 22%.s of EPO within various cancer indications have

been halted due to an increase in nortality due to
tunor growth (Blau). In |light of these adverse
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ei ther through an industrial accident or act of
caebeoncasured anjanethods,csuchopsi sani¢ ishearaigsdacansding to ASTM
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ﬁggg% have little or no potentially
T%éﬁ?inen g?a% ?%cts and can be nmade readily avail abl e

to the public. 3. SUMVARY The present invention
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have tissue protective activity in"a responsive cel
niansifaturedr by tlya oatalyticc eli g amorigathad (pelyhseriZation godbinvdamlecular-
and peptide anal ogs have little or no potentially
weightnroduets) pe kaedpeiodelin (bAQ)anenomgryp alhesautygicallyyange from
I nyention.provides ti.ssye protective peptd deg and .
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banstddncludig sepolgnters of ethylar with Ighéroolafing as daseriteel in U.S.
featuring a core structural notif selected from (1)

Patgnt 4e9%0,122 1apdcther pasenta rrefasrest: tel shexai. ( SpmmBAO products have
asitively charge 1 no acid..and,one. - negat. vel
gt P atrAce. i the TehCe e o ARr R THPRG et aregwo classes
I : amm, i [ LN
of BN b Carbbn® it ASTHY TRoBASEL |68 1RIcEF Zaipht-olefins
denoediRtRAY and FEHPAO éﬁigﬂhhv'@t:d%ify indexCRAOR).N PAOs of different
enbodi nents, the charged am no acids are_separated by
viscpsity geades aratypiealy produged usigigeprooated By Aléilg catalysts.
certain aspects, the invention provides isol ated
pepti des and peptide anal ogs that have at | east one
ti ssue protective activity. Exenplary tissue
protective activities include, but are not limted to,
protecting, nmaintaining, enhancing, and restoring the
function or viability of a responsive mamalian cell
tissue, or organ. Accordingly, in one aspect, the
present invention provides the use of an isol ated
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5970). The invention al so provides pharnmaceutica

conposi tions conprising such tissue protective
w@epviogas2 and pepti de analogsignd a phar maceut PCHIUB3009/000449

acceptabl e carrier excipient or diluent, as well as

met hods for preparing such conpositions and their use

to treat diseases and disorders associated with tissue
[006sjage. | BpeadifieallpshaOsanay be ppodiedtby thegrdlymerization of olefin

provi des net hods of using an isol ated peptide or

fegd pnj the prea¢nns dbgcedtalyst peshepn Al6ls,t BEs,pote praraeicdnAHEL:, BFs.
a pharmmaceutical conpasgjtion fqor fhe.protection. .
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theipdymmericatich af anialphe otefir at theapresérxeust a polyanertization catalyst
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sucRRHth&Hbl! Broffaf¥l) drdufarBi! BAH QbOkAKEALHSDr with esters such as

treating, anmeliorating or managi ng i'nfl ammati on,
ethahaestaterormethpl pedpionate serelbessuahy asdietisylrethén diisbprapy! ether,

agent in a patient in need thereof by admnistering an
etef f £8eq fer ampmpleothe m@bpd-‘aéilsqlﬂs%%b’aihsemtﬁe‘%ﬂé?,178 or
l\aventjon.relates t hods, of nodul at.i.ng,t .
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current invention are capable of nodul ating the
4,816,366 Sbnbkimg; 4050028 (WMattsrrand 550684811 athrrsot).| n
anot her enbodi nent, the invention relates to nethods
of arresting the growh of a cell caonprisin
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cancer or neoplastic cell with an effective anount of
ald; pegR6,0 (Peirimpadthedr); andag9 gp54 (Phkine)y edomamercially available
relates to methods,pf inhibiting blood vesse
ca

d I

PAOsdnelude SpestraBen Careds duUs &rl0ndBpl 0 and SperiraSyn Ultra™ 150,

reduci n hermp ugtion of eomll causi ni i . .
SRty ogbRE e 366y Sbefsin TiBoq FE HEHEAToMFHE chemical
Céﬁ%ﬁﬁ?ﬁHbﬁmgﬁ}ﬁegﬁ)for treating or preventing the

Ssi de-effects associated with chenot herapy or radiation

t herapy, conprising admnistering to a patient in need
[0068]such tSe@heBOt PADDIEN@N foad awidd fRebptaacanadit cathmercial

a peptide. Side-effects associated w th chenot herapy,
sugeessaiai theiluhricantr Apld fondheid superiory o minevabbaseil lubricants. In

count, npausea, diarrhea, oral legions, and al opecia. .
tefiRS R dRBFaNFORPHY HMPTOKEMER, dRETHal Evssatsh ¢Hors On synthetic

nmet hods for treating or preventing cancer or

neopl astic disease in a patient conprising contacting

a cancer or neoplastic cell with an effective anount

of a peptide. In another enbodi nent, the invention

relates to nethods of treating or preventing cancer or

neopl astic disease in a patient conprising
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related injuries.ln another enbodi nent, the invention
relates to nmethods of treating, preventing,
W@e@bootst i ng or managi ng the_ gf_f ects of exposRCEHUSHOH000449

toxic agent in a person in need of treatnent. Anmongst

the toxic agents considered are biol ogical, chem cal

and rai dioactive agents. In certain enbodi nents, the
hibricants have kdatesBAD flmedseekhibitpigansefobuiscosities over a wide range
conpositions conprising the afor ntioned jsol ated
ot%ésmme%tufq;rzadmrew tYisepsity zpﬁ%g while; ﬁISﬁe@tpwmg lubricity,

t her Ln s ific ordanc

siphsiai- DR vRBEE i pOuERERL KARATet Pakdt han minera
ollNVertheQd fedthhigy ﬁ@WprSZﬁfh%tl@ WM&H?&@%V%%' l¥echanical friction,
acceptabl e carrier. Such pharmaceutical conpositions
efiRandigg nsolahitabdfficiency alver thet filhspedtrumafl mechanical loads and
i nhal ational, transdermal, rectal, sublingual,
dosgiaver 2 widepsange of eperaldng sordifigns gian mingral o dubricants.

of a perfusate solution for maintaini ng the viability

of cells, sues, Or argans ex.Vivp.

085 i ron FSTRFMARGS TRYSH mswstqfehghmagast aqesi)%pommg increasingly
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| owi ng description and appended cl ai s
péBEBRMTArdd, OliscraadedT BERbMhiCN QEabilityl, ABRBREIMATItANStYS ansléar wider
herein, the abbreviations for the genetically encode
ViSeRsiRY Fs1ESs AEe SRIFRS BUTIGS! BRW RESKVEINTOR RRIUIESACRISdOR Jubricants.

NSk 3o LR 48Kt ERESHNSPERARL ol we oo

dbEa Nng commonly understood by a person skilled in the
art to which this invention belongs. As used herein,
the following terns have the meani ngs ascribed to them

[0010pSS SpBffdrtsHawd bednhtde thiprepsre useibuler 208 usidgmetallocene
ternms "about" or "approximately" when used in

catahyjstngstems. Fxamples imdede L& Batenv6 409, §28nteguivalentita US Patent

PYhiCH i, 0GR A7 60 9h axhich oS TORCUPRIPL BAOra the presence
o?gﬂz& E otft&%rtgﬁlt Hl%?a?ll ?(fené Qgta'l{&\fse ﬂfl{ié}nlﬁ gﬁa}gﬁirogen rTgressure with

r|n a conpoun
nithy 1aaﬂﬁﬂdsxaﬂd>ba§oaiﬁrabumot h&yonoet14384aaflil SRA3€99/67347 discuss
dlsorder or condition. (iii) The term"allergen”

snnﬂaﬂspum an antigeni c substance capabl e of producing

i mredi ate type hypersensitivity (allergy). Conmon

aIIergens i nclude, but are not limted to bacteria,

[0011Lses, AMhees hayermade yarions PAQs sush asmwe@pﬁng@ng various

oA o e 5y SRl 0P B ) gEbigomers with

ul [ I
ko) s e s s ot s,
51688887 o8 @,04 5403 MADLES/020856 égpsvaleay to IS QOOBI(E)I55184) US
shel |l fish, wheat t), perfunes, plants, pollens
SERTKERS, (U5)6,414,008r 1S £.4 64,09 HSsédQé 49rleflé$s6 1163,309 and US
6%%%1{}{,0” or di sease caused by or relating to an
Al l ergi c diseases include, but are not
limted to, asthma, hypersensitivity |lung di seases,

(R S: ReRLAS! Bi4SL b beh OPLEREARRun R AEh visoosity blend

conj uncti ermt
sRRKS snﬂ@tlé bememalto ¢HARE Weehi daubéd byhaviugiir)of RicedtsCincluding
keratoconjunctivitis, giantpapillary conjunctivitis,
linitatioasi af ( proﬁhs:)l,onal’ogll ovayralubnicpat skasei tstaakt ymanufacturers or
pneunonitis, eosinophilic bronchitis, vasculitis,
hypersensitivity vasculitis, antineutrophil
cytoplasm c anti body (ANCA) associated vasculitis,
Wegner's granul omatosi s, Churg Strauss vasculitis,
m croscopic polyangiitis, tenporal arteritis, celiac
di sease, mastocyt 03| S, and anaphyl axi S. (v) The term
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i nclude naturally occurring proteogenic am no acids as
wel | as non-naturally occurring am no acids such as
w@eiono9Hei d anal ogs. Those sKki #I ed in the art BOUUS2009/000449

know that this definition incfudes, unless otherw se
specifically noted, naturally occurring proteogenic

(L)-am no acids, their optical (D)-isonmers, chemcally
annolirideddplans o muti itito pmdﬂoﬁnhnngewrﬂnydroqmodes;naamﬁy to produce
such as_penicillam ne (3-nercapto-

|
lmms%qsuty b @reqntgtm(q&)dzaéég&ﬁké H}ﬁ"i‘ I ggcﬁ'}wpsllé fpase stocks
30, A BB SACke S oRn i Ph R 37 rigRa"frofit Gs-to-Liquid
pFOEs 8 EAT ‘fﬁl’)éé Ofrhed gg?xgbg{)ﬁﬁ'egses%'ﬁél%%'ﬂot ttohl?e sultable for

term "am no d equi refers to conmpounds that
pEeirtionf ¢folmighBe viscosicy base stockdrsuctnhsitiidseygreatenthamg cS. Also,

am no acids, but which have substantially the
the exta wapaeity dar é@ﬁvmsmxw hxdr@hpmassedh%qsecﬁﬁclb% especially the

cRieaRec o5y 3«5 b CEAT: B, e e dhr 1psi o8 Group 1 base
s{o%k ﬁéﬁlﬁ% %vhlé‘ rﬁahge ﬁ% ?ﬁ@&&“ﬁy%ﬁg?}ﬂ oA (‘5‘5649'535‘ Qreating a

avi ng cat rons~ or

déwéa&e i the legha@d)oatl Supplyic I TR, fieératigcarp irgRedsedagdedsto supply

amdes or the like. The term"am no acid" is intended

high ivissdosify kasenstoeks do ajend avishtlow ms:otsaynbaseesmlssaslncludmg

refers both to am no aci ds and amno.acid e UI val

Grppps I 42 i\dsbasg,staskss cpecially ¥ith ViOSIHA ngand GTL

, o) as is comonly known in the art: (1) aC|d|c:
I%eﬁa@ls', (2) basic = Lys, Arg, H's; (3) nonpolar

(hydr ophobi c) Cys, Ala, Val, Leu, lie, Pro, Phe,

Trp, Y hre@N 096eIP OV iSEosity Hhse stock

[(@n] Ser, P%l%nﬂ%orﬁhrgg g}éérgﬁytygggbd?%l deld (I)n 5¢ SIOCRS are
ashilablg |ﬂvr bleddighodihclow Msaosiabasd stucks leBéase Rhiscosities of the

and noderately hydrophobic = Gy, Pro, Cys, Tyr, Trp

IQ\M visqasityaatocks arxd Biildrmaintain geodoprepetiase th@ mrleé h;glm viscosity

%{q_qﬁgea%gﬁ 1%35 %dl éri _gfj&xp%rdo%é %) ﬁ?tlyf_lé):)l)g@fpha-oleﬁns

A0 i, ] OO 5 M ERD o

ls(o‘Bht}aeh@be PIB)sPEaéH of ted Kigh ﬁs&dsht[y basendtatky hgs als@dsantages
Met. (See, for exanple, Biochemstry, 4th ed., Ed.

Tlhy bright syenks wshdhedawe poor Qualityt995hewRACDs iage "usually more

ef er enge ininits entjret

e%gé:rfﬁr“?eo% @%ths.ea;psg%l&%\mééﬁw gtérinl GoHmubl availability of
ETA ¢ ‘Iilﬁg dgés ﬂet hibe %‘hfﬁ@i%nﬁgtgcgdo%fen‘ﬁeh%a@%%es and the

rom(?%em suc eria, viruse

résﬂm:f%sblehagtdoqﬁuwéwmepeﬂfoﬁﬁaﬁwdﬁtbﬁahumans

ani ma or plants, or cause deterioration of

mat eri al s. These biol ogi cal agents are ubiquitous in

[00aulr e an@ewesal bpubkisitimsd poopaset ipolymdrifationisef i various alpha-

warfare or terrorism (bioterrorisn). These_ bi ol ogi cal
olefuns 8t Iest é@ﬁ§|1§tth©fpr9?qfl@ﬁé) mgtadiosene fatakss rsg%iﬁnysnﬁo provide

acterija.an ular _an

PhBrEa iR agnd YaiEE” ehel s b Eant tlnpBRkis. For example

0G4 BBl L eI RO Al PO o

higf arisoesity| Ridegr (HVIPPADSI inchivdingabbmthcting 4 nfekd deomprising a
but are not limted to, nycotic a?ents {Cocci di oi des

miywei of IohOscyth diviagtivaisds mpiatloceneo catadysi tegproduce liquid

bact er.i al ents (ant hrax t an
o st 02 S S SEhgB L SHRERAP A, Thqcopolymer
and TR), plague (bubonic, nQVLnorc){Yersinia pestis,
LE), tularem a (Francisella tularensis, UL (schu 84),
TT (wet type), ZZ (dry type) and SR and JT (425)),
cholera {Vibrio cholerae, HO, bovine brucellosis
(AB), porcine brucellosis (US and NX), caprine
brucel |l osis (AM and BX), Brucel | a abort us, Br ucel I a
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horse sickness virus, optimzed sw ne fever virus,

Akabane virus, avian influenza virus, bl uetongue
W@ R009s9418AMEl  pOX Vi rus, classécal sw ne feverPuT/Usz09/000449

f oot - and- nout h di sease virus, goat pox virus, |unpy

skin disease virus, malignant catarrhal fever virus

(Al cel aphi ne herpesvirus type 1), Menangle virus, New
céiaposidodi mepdre madesfromestt leastdewo défiféreat alpharaletias of C; to Csy

virus, rabies virus, rinderpest virus, sheep pox .
rapgey 3viths manomess gandemdy gistgbutedr insthevpalymersrIn an embodiment

OFPELS b ndnang I pREPIE R TA A oD dhosea from Gy o Cu

i | ' ! RG ,
ol SR HURERCE S BRE R AR ATS, B, chosgg from € 0
Ch alpedeledixs N InRMothériogabodinieht thtesdreivded Propyleht ngdrtsutene as

epsilon toxin, tricothecene nycotoxins (T-2 toxins),
osdiafatiexifedd comiperientsinas thewlarei readdyi avaitable/Rrom refinery or

Baci | l us gl obigij. (BG _BS, and ,_Serrafja paresce .
PGRAGRICH DIARpe TBE PR SOREDIR AT SRR pSCIBT lubricant

i, . il i di . ! i ni i .
PSS g B KR Y S D) oy P Bl et by
tHediNeBes drils@SblieAa!fluid RVIEH SsheE) i dantd gﬁ?&gfﬁe&gngens

(gas gangrene), aflatoxins, Sal nonell yphi muri um
ent er ot oxi ns, Argentini an henorrhagic fever,
[owa5] i - dr ul). 8 ePaEmntS, F3NEFL uisodirecledT B , a Bdilutel gmocess for the
henorrhagi c fever, |egionella pneunophilia, marine .
polysierizationr ofHhapn-cthylene. alphpailefigrhomepelymers apdr copolymers in

ﬂ%ﬁl%)rgrg%égu{%gtégge?g%%glg%&%ﬁ{}i{:&.gjﬁgga’qg}llail-toiesﬂn feed stream used

= . | . . .
U PRSP SOBRRS o PR AT ERG Uy WORBBAERR 1-butone
péntent-ded-medsilgraten?bl i iexehbd , Dicedmegl aal H #lphayldfens up to
targeted agai nst humans (e.g. Small pox, Ebola virus,
amrb dookiding tnedodedeher hf Egenmuxturesinf prapydhgnestand) butene-1.  The
ni mal s such a i vestock (e.g.. Afri.can horse sickn
p&mg,s FF0sh T e e andiier hﬂvgu@wapsstméﬁa-qﬁa& ;lllea_st 0%. The
P{BEEER pE e '3 ARABHETSEBESU BNV SHRERNGLI U8 dispersnts

afd)e3ksifPIhddPfesa threat given that they may be
reengi néered for greater lethality for use as a

bi ol ogi cal weapon. Thus even the viruses responsible
[00a6] t he cOhBDRatent Pubdication 200770043248 is) difbeted ¢ona process for
"cancer" as used herein refers to any_ abnormal growth
producg lowy vissesdtyarelypalpberalpins compriging jqoptgcting: gne or more

oPh3ER s Gisct gy b ERBroms el CaalysF iy Wiy include

n%awfoc'eﬂét&mg&' cSMp6afdd.0 "H;éq?’r/}d)é)‘i@% gﬁsthiegpxt&%s§99é’h ;teypically

ncer I ncludes cahcers or neoplastic disorders of t
dieedrs) aimesy) vetamenss be highxar olifueneds eing weeighshedmge molecular
gastroi ntestinal /di gestive system genitourinary

weight o 10§y008cen legs.cal , head and neck,

henmat ol ogi cal / bl ood, rmnuscul oskel etal /soft tissue,

respirato nd breast.. Fu er | es. of cancers, .
(0947 heopl a§¥$cﬁ%tﬁgbi’aﬁﬁgatr%%@waﬁfﬁgrseélﬁ%qte fornpagisomerized
. 0s t - 3l ) ocyt i=0b
ofég?rg%r% , \%ggc{hn 55%0@{1%, r}gfy%lal g %ﬁtgln?g d,gfeg’frﬂeglzér?&Hers, where the
oligdthitst hidle Mdleddlf Woishs iofabolin i b BOUBIOeYs, GAACAE repared in the
aget' s Disease, Metastatic and Recurrent Breast
preaenee Jof bh conigleHsidg kiatalystDi sichsas retakleners datdlystpl elhe olefin
Myel oma, Lynphona), Lynph node cancer, Lung
(Adenocarci noma, Cat Cell, Non-small Cell, Small Cell,
Squanmous Cell, Mesotheliom), skin (nelanoma, basal
cell, squanous cell, Kapsosis Sarcoma), Bone Cancer
(Ewi ngs Sarconm, Osteosarcoma, Chondrosarcoma), head
and neck (laryngeal, pharyngeal (nasal cavity & sinus
cavity), and esophageal cancers), oral (jaw, salivary

g e o= - - s




cancer, squanous cell carcinoma, oral squanous cell
carci noma, hepatocel lul ar carci noma, basal cell
W@ 2008foanm, adenocar ci noma, sweat gl and car ci nREES2009/000449
sebaceous gl and car ci nona, pé':\l‘gl’l | ary carcinoma,
papi | | ary adenocarci nomas: cystadenocarci nona,
medul | ary carci noma, bronchogeni c carci noma, renal
me@bmetanay behoséie fioho akiphdtid elefinsy ammatlm@lnﬁns or cycllc olefins.
choriocarci noma, sem noma, enbryonal carcinoma, WI
Suiiakle, alpbawalefins gnay enclusler propy: %oém‘ir}?@nkpeme@ﬁ rehexene,

1R RGEea e IoRG, | sreinand ERRIFGHS. BRSPS afdfideast some of
tHY %ﬂﬂﬁfdlﬁ‘l%ﬁfs '?Rnéa bﬁe mﬁgé%rﬁlted: "’EBC ategllh&q@ant oils. Some

nant g oma nu orne astrocytic

e)gérhpﬁﬁéd @I@gbrhéﬁbbﬁsl-@%end? raadi Qﬂbﬁﬁ&éwnerm'ere reported to have
ependynoma, pineal ong, eman%éobl astoma, acoustic

kimeonaticayisedsityodendato)0°6nef 1.8e0ih2i Kiveat 483Canb 5, to 50.3 and VI
Peurobl sto or retinoblastoma. (x) The term

of gy 139 t as used herein refers chenical

subst ances that cause severe death or harmto people

(B8R opt 1 evEcet Hon e Figh PRt erdia St 1 frodifbon Base
S%&Eerlﬁé’&ri ¥rCn H@ex"i‘ﬂfmﬂ/@ LB Aitle Vﬁﬂf%)nli Ndirected to

genera em Cca gents ‘used ‘as weapons can

polyassiatied dfyinekpénsivebledth nioneaidrs,nsuvhcds ahyldmleppd)pylene and
agents, blister gwnt S, nerve agents, pul nona
ba@en,t g0 praduce pdylenstalpha-&Yefins P@A@ﬁl‘ o(E@Ré apparently from

@xyfﬁygﬁd @éem y C}gog e%rg,%nbgajgé%f]g 313 ]§§1§90?aé%6§(}s)used in the
pol?égegijzaﬁ%ﬁn?ecac‘poﬁf i) Sér‘éghgé’;‘ag gﬁﬁﬁ@%ﬁalﬂlﬁ?eﬂfhfcﬂ h&lsaid to have

nt cel romu em cal agents
pwfbhh@d tshihHadnttegsuimersihLBAO kinld edeldniss ubédrias edsymthetic base
Arsine (adansite(di phenyl am nechloroarsine), Cark I
stodk phepplicatiansaaqeirmg) premlan'klubrlcants The EOPs had Kv at 100°C of

TP BFCATE o SR GIERR 10

conmpounds cause i ntravascul ar henol ysi s that | eads to

ORI L% B SENPSLE, PSR SBlafhE e o Uss

66/796 r@@ Cfile&&S Puly@t 9N 2008 atde@@n@é‘s &he egﬁ)(ﬁfctlbﬁc bfcll%ulds from
acid 1 eading to netdbolic aci dosis. tins of

magentess rayirgx i3 b 24syarbbanatoimsclsidzngceinic metallbcendseahd non-
to, headaches, dizziness, nausea, vomting, nucosal
C(quﬂiltaémgcﬁmo’élﬁé‘xbﬁﬁéés i mpai red consci ousness, coma,
convul si ons, tachy- and brady-dysrhyt hm as,

904§ Rer 'viﬂaaéq%{ @év%“'é‘e?’r‘: ﬁ@saﬁ%&é‘%ﬁ% FRBSLER G gt found

I
\Ml&?%ﬁ]%l?(%tél gw | ggﬁ% uftﬁk%bl ﬂg?ﬁ% L?o??can?%rketplace due to
a dafky shkids, sldéhtd%Ginéidé‘chiafé ﬁlaﬁum@ﬁﬁg bﬁc&%%séso hlgh costs and/or
nmuscarinic and nicotinic effects. ounds wth
thekri prapertygoencerms | Jnlethlsbdmscl@sermw ad eseduchy and other needs by
cy cI osarin #ohexyl ne phos hofI or| date, GF),
P%OA’rl lﬁg(l}e% %‘6%? AVBE IRFF % é‘éﬁt@nSGB)

thi osarin, soman (pinacolyl met hyl phosphanofl uori dat e,
O, t abun (ethyl N, N-dinethyl phosphoram docyani dat e,
&), VX (0-ethyl-[s]-[2-

di i sopropyl am noet hyl - met hyl phosphonot hi ol ate), VR
(N, N-di et hyl - 2- (et hyl - ( 2-

nmet hyl propoxy) phosphoryl ) sul f anyl et hanam ne), VE
(O-ethyl-S-[2- (diethylam no)ethyl]phosphonot hi oate),
VG (0, O-di ethyl -S-[ 2-

(di et hyl am no) et hyl ] phosphor ot hi oate), VM

(O ethyl -S-[ 2-

(di et hyl ami no) et hyl ] net hyl phosphonot hi oate), ethyl
sarl n (| sopr opyl et hyI phosphonofl uor| dat e, GE) EDVP
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met hane, Bi s(2-chl oroethylthionethyl) ether,
Bi s(2-chl oroethylthi oethyl) ether, di-2'-
wekiooopadhyl sul fi de and conbi pgt_i ons thereof (MIT/UBH#009/000449

HQ ), nitrogen nustards (Bis(2- chloroethyl)ethylamne
(HNI'), Bis(2-chloroethyl)nethylamne (HN2),

Tri s(2-chl oroet hyl)am ne (HN3),

SUMMARY N- ( 2- chl or oet hyl ) - N- met hyl et hanani ne N- oxi de
hydr ochl ori de, cycl ophosphanm de, chl ora

st | ndherbseiann? dfegiisior b supspantially stactic poly-alpha olefin
[ oar

Pg ylgl%%o‘éiﬁn . Bt eﬁy C?Eth ng ncgii, gmpé'lene 1-butene or l-pentene monomer

d k8fploSRion with another base stock preferably of lower
R o

vmbhh‘lj' dTtibIpolpaes iy, b bssdydsla hlﬁrmao&basmﬁpcla,rﬂd it has v1scosuy
phos ene oxi nme (dichl orof or noxi Q.l)da Victims of bli

reabeutSito abpibsickinal ersRyt i st 5 90) e84 and Kv
i} a0 2ont T8 S enfaouf B e apabout 10°C.

br onchi al obstructlon henor r hagi ¢ pul nonary edema,

[@@f k;ﬁ;o%aecﬁf&% Ireogéﬁg‘srdl?é £y'§s gﬂ?ﬂl“'ﬁd @é’xﬁgosmon comprlsmg

O LEHET {
tlﬁ@'sﬂbktﬁnﬁﬂﬂy exastic HSRLAPRS Rslefih polyne n’&iden@ﬂe@ts least one of
nausea, voniting, bone marrow suppréssion, lewisite
psdsmdkne hbbaténe oedr—pmtsne andnomen| Tl Ipobensehamquosxty index
poper f usi Qn. " Pul nopary Agents"

(i(i)ea%’ a0 @b SDaK 00 of vt Pl 155080 686 &y a0 of about
AR B0 E i ﬁ?vﬁ?sffgs%iﬁfspf&%ﬁ&%ﬁét TP8 S ekhe, composition

n’(i:a{;})e nYdlﬁ&é R §?’c§d‘n‘21° Altri@nt Hagen s?@dk agﬁﬁ‘é Sse%ﬁ@'lﬁbhtihlﬂ base stock

tegory 1 nc but are not limted adansite,

udadlty had 108G (kihtmatiowtidvpsite tdfeabout @Dcm‘l less than about 20, such as
Chl oropi crin, di phosphogene, nethyl chlorosulfate
abowinhi er ess @ham@bomylcﬁr deoaAnoparapriseat Leégtémeo&f AB% Group I to

@y hos ﬁanﬁid?ﬁlﬁlb% 'clgf)gr#?{iﬁ%ecf grgni Lﬁr[a%y équIB conversion
prEQ3s Gﬁr'i'ﬁh{b%zeép a BARARE YPHREse %ggb?hﬁﬁdﬂgn biRe Qfdt38. The blend

teari 1 hoea, coughi ng rseness spnoea,

c@ﬂtﬂb@ﬁhﬁg campeigss wbout \0.1 its, atiout reRIwt6] off the substantlally atactic
naso- or ophangyal injury/edema, respirat orﬁ di stre
pelymenandhasrnsaosish ioflex od greater |tharsab@l¢tt PQsKV 100 » of about 3 to

o8] OBt A Bitctr SL BT HRA IEO O 8 fhd Lsigmificantly
éjg} ‘{dnl%@‘pfe%a%%t‘lmg p?%?%{t]l f Bro Qﬁ@ﬁeﬂgéosllgaﬁlaﬁraesmgle base

et ha ar e’ érgeyto I nca
stdtkBfAonipueablel W°CakinematieMigdosttyf ect s or bOth A
common class of incapacitating agents is [achrymatory
agents, chem cal agents that irritate the eyes
[@0233i ngt edtienqubspmmitiallyatactiaveoly erhas My (bleight rayssage molecular

véaaéﬁnr)é{fﬁés%r%ﬂw@n%eo”oééoé&ﬂcﬁfq%m%tee%@%ﬁéeb A qhowy 300,000, and

N, ERBRY SR B0t o BAR T LA MR IE 3 o beweer

aBB{lP"Z‘St)Oéﬁ@ta%oup W@Wamb&ﬁaf GRig hgtd‘érthbutlon (M /M,) of the

| odoacetate, Otho-¢hl orobenzyli dene mal onitril &S
poiyméd Brgrestehiianchhnd ddssrithat 8, and xylyl brom de

Addi ti onal incapacitating agents include, but are not
limted to, 3-Quinuclidinyl benzilate (psychedeli c;
BZ), hydrocyanic acid (paralytic),

di phenyl chl oroarsi ne (sternutatory; DA),

di phenyl cyanoarsi ne (DC), KOLOKCL-I (fentanyl
derivative), Datura stranonium Hell borne, Belladonna,
Hyoscyanus fal ezl ez, indoles (lysergic acid

di et hyl am de (LSD-25)), marijuana derivatives (DVHP),
anphet am nes, cocai ne, caffeine, nicotine, strychnine,
rret razol e, bar b| t ur at es (rret hoheX| taI ), opi oi ds,



phosphi ne, phosphorous oxychl ori de, phosphorous
pent af | uori de, sel eni um hexafl uoride, silicone
wo edwaddionri de, stiloine, sulfyr trioxide, sulPCr/yYs2009/000449

chloride, sulfuryl fluoride, "tellurium hexafluoride,
n-octyl mercaptan, titaniumtetrachloride,
trichloroacetyl chloride, trifluoroacetyl chloride,
[6024y] i sotTHeosyttaitiallyastaetic potymehhay b ddneatioivistosity (Kv) at
brom ne chl oride, brom ne penta fluoride, bromne
100P€| afoabiais, 8 cxarfronygrdaltaxothaUeabomhISth nbotptehOQO cSt and at 40°C
fluoride, chlorine trifluoride, chlqroacet Ialdeh
fram 3PeueR §0 ahew 8400 63 pBA MTFORYY éng@yé bg%’ﬁ%ter han about 50.
chl oride, dinethyl sulfate,
di phenyl net hane- 4, 4' -di i socyanat e, ethyl
BHYEY DESCRIFFICRUDE THE DreA W NGs ™! €, ,
et nyl phosphonot hi oi ¢ di chf ori de, ethyl phosphonic
[€025h! or i do asdist those anﬁdu’ﬂn’yaﬂklnlll dnchy aletgvant adi anmaking and
hydr ogen i odine, iron pentcarbonyl, isobutyl i
ushigothsr subigel mattgsphergof, efersnee ds raade tps%sr apRanded drawings,
|soc¥anate n- butyl chloroformate, n-butyl isocyanate,

fc oxi de, n- propyl chl orof ormat e, parat hi on,
perchl oronet hyl nercaptan, sec-butyl isocyanate,

[6(?}." lbUt yl Flg&%y fgﬁf)&'s ctoﬁﬁ;a?ﬁf)g?g Vlfsegs Qf] g{df§%|as a function of

pyT ophosphafe ra me
100G Okinentie, vﬁ@@sﬁ)m(W@')ef& 8- Blend06¥ 351y 1-bltene (EOB) of this
used herein, an "effective amount” includes that

disvbosure of 43;Sp@|?ﬂh hléaeshaSé istickrtp a blend afipoly-isobutyliene 4BB3) H300

or, dis er .associated wi.th tissue d ge or the

iy énﬁ% e&& lglbetlgaseoﬁm%ly n%ftﬁ) %%& éw?ar@? &rarmgicjaliy, from Eneos

t~.Ssuppress, or noderate the deleterious effects

C%%H#?%lggdy's response to the disease or disorder

associated with the tissue danmage including, but not

[édz"ipt ed t‘Fl e %@WsscdrﬁﬁmﬁleoquQ?%efunctlon of 40°C Kv for a
annatlo or exposure to toxic agents

bhadi 6f POB bf/thlﬁﬂxscﬁxﬁs‘m‘@in YaSaGaintubel tocd blimﬂ ¢fh_IB H300 in 4 ¢S

anount of the peptide sufficient to nmitigate,

GeHellyls: at e, diminish or prevent any di sease or
di sorder associated with tissue damage or provide a

t herapeuti ¢ benefit in a patient _affljcted with a )
9038k ase. o IENISo3 BhPWacTEPARSR Of {he N%ﬁlsevqi%ﬂ@epredwted from
[ re r .
O belSrbAEe, e o ¥, 10028 BY, Fu g bald Xy PO of i
di%rcldkﬁi‘@hpﬁfdg GTL fubeUel £6lend dﬂtm FI300 A% ¢S GTL lube 630 POB
erythropoietic activity" neans that an increased | evel
isofanaalshrej mtions fore Poby-dHButene (ROB) aescriberkan sthisha@isclosure with
criteria accegted in the art as an insufficient

100 &asof 030 €atlise an adverse effect in a subject.
"Significantly increased erythropoietic activity"

BRS¢ e Figlie F B sciomerinodcpf e, ek Sip1 ity predicted from
T@&t&gbsd}@ﬁ‘eﬁt %Ee%%hét%d %fazfob@Ok%ﬂ fbﬁatﬁ%naf6§18§o POB of this

st gni f1cant may, Inter alla, Increase

disckssurd itod cSFGMY . pabt enaibdénd SEPIBITHER0 v c8&STL1abe.

thronmbosis. (xiii) "Excitable tissue" neans tissue

that contains excitable cells. Excitable cells are

[QIBIOI s t hatFigwepdacarakib shoyw €3 AFMR sptatracoS a isnbstastially atactic
have an_el ectrjcal, charge djfferential across

pp&ehb%@m §Fig fedb raaﬁegf I:Ea%w l-bwfege cwiths agpybstantial amount of

bl e of undergoing an action potential.
‘%3%“3@%4@ '?%/]Dal‘ cally express channels, such as
vol t age-gated, ligand-gated, and stretch channel s,
whi ch allow fl ow of ions (potassium sodium calcium
chloride, etc.) across the nenbrane. Excitable tissue
i ncl udes neuronal tissue, nuscle tissue, and gl andul ar
tissue. Excitable tissue includes, but is not limted
to, neur onal tlssues such as tlssue of the peri phera

o e o, . T



di seases or traumas, whether nmechanically or
chem cal |y induced, that have an inflammtory

w@ommpomant . It includes condit 'Oons gi vi ng ri sePEDUS2009/000449
inflammation in one or nore organs or tissues
including, but not Iimted to, the brain, spinal cord,
connective tissue, heart, lung, kidney, urinary tract,
DERAIEBD, DESERIPTION ost ate. Non-limting exanpl es of
such conditions include, but are pot limted to, .
[003Endi ci tAsusas kespty, the BewBusHRsiing scheme frithe Periodic Table of

e Blerisn i RS 28 Sy EHEMICAS AN Bppgerme News, 63(5), 27

y hal . e oL . _
(EFEDY SPORR, Dl STl ol Fpre SHRCH RS psiey 41l sumerical values
i @b disclsur@ arguiddritdod @s deing mpdifiedibadabout”’s All singular forms
suppurativa, iritis, laryngitis, mastitis, = ) )
offyoarzomdens; polymersiari sthemepponénds dsapilgd hergjn including (without
,oo,?hori is, orchitis, osteitis,. otitis, arotit{s,. I
ligaltationsyi qGraponsats odihe SompASitioRs are cundATeiapr; |« include plura
 tlss (tis (pneunonia), prostatitis,
fg@%ﬁe@ﬁé%ﬁrq P@Hg‘&ﬁ#stﬁll tis, salpingitis, sinusitis,
stomatitis, synovitis, tonsillitis, uveitis,
hriti g b Rddal S the ldydold clSi ' r
Q9411 For AR 6 ks SRUNE 5 A0 polymr o
otiggiriek iis refehredrtocasbemnptisingsan pkeficy; ¢lad oldfm present in the polymer
osteonyelitis, arthritis (rheumatoid and psoriatjc), .
og loligemsnap Hhe tHodymepized on eligomerizedefgsny af thg olgfin,irgspectively.
ncephaglitis, ningitis, traverse elitis
LRSHRE g oisF o TR 567 ebumbt B'Seas: B FddmyPasshamepglymers and
s, r n [ : Chavi
cPEISHICLS yias: Shbsh R ETRIEE: S ipfifndtPhaving two or more
chemiei Bt disn&tahohomersr Dikeveisél tlieaseof thettetmsoligomger is meant to
enteritis), proctitis, vasculitis, vascular stenosis,
eneempasss homdoligomersi and cpphigomens,apdiess , caddigesxits include any
gi sease, Decunis di seaﬁe, 'Calilr o(gi C Qbstructive
OPEPIGH ARYING LW, QMOgE GherRigadly GistRE REROBELs | s,

scl eroderma, Sjogren's syndrome, m xed connective

Sssue di S r Qs a, gast.rig. rs,. d ngj_.
"Eﬂ’?’ rs, N%e?ﬁeflhebrp%gséfegegge’tchlgd&s#io%ﬁgeetanéf[‘]iqﬁ?. gimms the term
“PoBRARMR-oREHLE “pBlydlhadle G ePiAdyeldrktd hfth&€ad includ
sy droms(,) Bechc t'ysdl‘%:l%ease’, whi t e dot sl,.yngr%grrr%; (acu?e metude
hporiodigoarersiutooligmmerspllneopblpingne nindepopdigeop atfh§Z;—Cs alpha-
serpi ginous choroiditis, birdshot chorioretinopathy,
ofgfin MoserIeT S Hef-oflgierstsong ehpieRigns, rkutene pf dgeentene. Thus, the

subrgtifal, fibrosis syndroge unct uat e . nner

D S dop Pty Ol KR dngR g asaer indfis W eidsbus mgpnspropylene,
g L ff. b at e%mg etinitis),
lgﬂgﬁﬁ’olng&gﬁﬁﬂr)g?éﬁ fx;’ﬂrlrlri ta Pgﬁgeg\f}g egg'ndr one,
gastroenteritis, Grave's disease, nultiple sclerosis,

[093aYYt I en'The®ADsag tHE presghblliscliosifcédricilidesis@smers, polymers
(including allograft rejection and graft-v-host

odicenthdnations. af. bathi MThy BAO ceinpositions of dhisdliselgsure (whether it be
ranspl ant rejection,, bone mayrow.transpl an . .

oligPREE PRIYIMers i RTBP YR aREERE) dgretiedchereify e liquids and

lrOgi Sdﬂ)‘f)h hose derived from human papill om

h\H/l%r Eg,/lwalll[-?’/,éobr Fg_]@%lsgnf ection, bacterial, fungal and or

ot her parasital cutaneous pathol ogi es, cutaneous |upus

[6U3%] hemat g she gﬁg;dﬂ_%@%‘fthig%s&bﬁﬁ%%d therdI&ieds the active species
“I'nfl ammat ory condition” nmay refer to inflanmtion

in esatalythigcycleomays comaprise the nartrdl ot ienicfocms dif theostalyst.
including but not limted to, blunt trauma,

contusions, allergies and allergic diseases, rheumatic

di sease (chil dhood arthritis, rheumatoid arthritis,

Chur g- Strauss syndrone, fibronyal gia, giant cell
(tenporal) arteritis, gout, Henoch-Schoenlin purpura,
hypersensitivity vasculitis, ankylosing spondylitis,
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medium i.e., culture nmediumrepresents |ess than
about 20% 10% or 5% of the volunme of theprotein
wee@paravi on. \When the peptide s produced by REEDB989/000449
synthesis, it is preferably substantially free of
chem cal precursors or other chemcals, i.e., it is
separated from chem cal precursors or other chemcals
[0036¢h ar e Thevakermad ‘icatalyst systehesis afefined pootrmean a catalyst
Accordingly such preparations of the peptide have |ess
PrefawsaitasiiyagmopaipOsyCh @%, 2 sugtaHocenejactiviaern paisf  When “catalyst
cOo

RGPS5 FAESSI: At ERR ARG TSR s e aciveed

! . ! \ ; e _
SBEH pFaln 05 pLGBE\OMn3 ok AOMEL S MBI co-sctivator
(Moheds 4 srisikpRilaindsuthrcompdtieg). "Whkgiic ivaied modesibessuch a pair

which are present in the natural source of the nucleic
aftei dctivdtinny liemeens dloe ectivatad 'catady sttand theuadtibiatoraet dther charge-
| ecul e, .such a c | ecul e, .can be .
balapetneniiFly Kdafiopalivi e Geitydied: cHiabst syptemymay optionally
I ) .
B 5 BRI Ry O PP o 5AGRTRL By
precursors or other chem cals when chemcally
hesi zeg: bt A8 BE: | ' lyst
[(ﬁn}gncul e( s)@a}edr%g%tgqlﬁg&gbpe%t]ﬁgggof t Eee rfen’avﬂg% %‘ﬁ%fu?fys‘i‘, catalyst,
catabjsat edngpound; i fprecurséxi xmetdloesrel heramgitiont h@etatr compound,
"managenent " includes the provision of one or nore
upasipfated otatalyge ef f wensitipnamesal pomplexder These fteuns gare used

R R o A RS AT By oo RbenBhed iER Ry, A
SR P B8 3T R B pflfcaion o
pelymdriamiont bg siaseagmgoimguddesler Sagrostdepgdery hitay also act as

ti ssue damage so as to prevent the progression or
agidyatersi angl ofayt be refgmetdams qocagtivtierst -agtdatpamdiich is not a
"nodul at i onsl" i\)gd the like refer ti%et he abi Iité of a
seay R8st maY Also beclied 18y coneline Withean aRtY#tgR 14 Qgdey; to form an
a%pré Eacalyde Vglfth 'Eeghﬂgiﬁf)ﬁ rﬁEta@ anﬁz%q%lds 36 ngb8dﬂnents, a co-
I sease “or di sorder assoclate thtissue damage,
attivdtodlicag beapechiiRdd anitef theegdhsitiohy nedll Ybinpoand/ & form an
rotein binding. Mdulation, as described herein,
alkiytated esanshtéon mhetal tdommpouand cedemireferrqaata iasl an alkylated catalyst
ant aﬁoni sn] ﬁ\ct ivati Fn, agoni smor partial agoni sm of
campgHed opalkylated snetatlessng i ¢ associated with the

nmedi ator, either directly or indirectly, and/or the

T R A —
aﬁ'ni‘gg A9%s Befifled ?&Enreaﬂ Aiof @ﬁﬁheéiﬁ@r)ﬁoreg‘ %ot coordinate to the

ul ation occurs through an 1 nhibitor or antagoni st
cathlysheneralication ,orathao rgpordidateb adnlbi waskliyoto figs iedal yation. An
or totally blocks stinulation, decreases, prevents, .
NGhiceprdinatgs megakly enpwgh than a newtrel Destis base, such as an olefinically

desensi ti zes, or, d reqgul ates si gn tr. ducti on
of GE e Bintiodi yp aruRr RS b dSRlack if I thi Fatalyst center.
¢ . ! b bty t A _
A5 R0 IS0 o Y5 A 4 k! Aginatin comple
whithoahentcaalysasafital eagonbintai nige agsedy .asc@rl beagedtained in the

assay, e.g. transient transfection assay, or in vivo i
nereeoydinatigg aamenvaSuitpblel metalhinghudea bui afungt limatedde, aluminum,

ebf B, BB sk e Bl B 58S, boron,
reference to a structure within a peptide, the term

"motif refers either to a set of consecutive am no

acids wthin the am no acid sequence of the peptide

chain and/or to a set of linearly or spatially

adj acent amno acids within the secondary and/ or

tertiary structure of said peptide. Because the notif

T - o o .



of a peptide or protein. Peptide equivalents can

differ fromconventional peptides by the repl acenent
W@R000/084182 nore am no aci ds w rel at ed or ganPCT/H8204%000449

(such as PABA), anino acid equivalents or the like or

the substitution or nodification of si de chains or

functional groups. (xxiii) The term "preventing the
ablaniagas, phospimiras,oandysifitons ¢ subdlaseaek non- @bcrrdnmang anions

associated with tissue damage" neans de|

CQMtses rsmabmm@npr@tmaags,ewlclh iCAB RS ﬁgﬁ%@eutral or ionic. The
ear ance, rot ectio ai,nst, .i.nhi.bitin

Smi 1RERE n&c FOLne? né 1cTyprriettie, . IQmic 1 qvﬁg?rdeﬁ%le be used
nﬂfer&féﬁg%iﬂgga%ﬁcew%é QhE SerMhs AYOHR lo%hchﬁﬁeﬁ{c h&@vdt6F Ghd Lewis

preve I's not ‘'neant to I np at all patients
atid &ctihatdradan mwsddaht@ahmblyst ered a preventative

therapy will never be affected by or devel op synptons

in response to the disease or disorder associated with
[00393ue dardmgadditiogetaededator [is eargntdontainen(s) rnmt whicht marchemical
the, patient population will exhibit a reduction in the
IRAGHOROCCEIS ect s, or synptons of the di sease or

di sorder. For exanple, many flu vaccines are not 100%

(GldoF e © o iR Prhnichia ey (RSP Bl Hebing g 1cast one
té}ﬁﬁ*faééu%en ea?yw dn%ggﬁél{d Wﬂgdﬂt B&&%E{é&%‘t i &Rt bh BH@ C8RY C); alkyl

ciral, s not 11
brdifbhvdl8h@ ks leaboa poitioretdédh dhaimct i vities that may
exposethemto various toxic agents or traumas (e.g.
soldiers engaging in mlitary operations, chenical or
[60kdd pr océnsthisgap]ﬂ'rdaﬁon wehﬁncmrmyommosibimed)r argroup of elements
responders or individuals that,
I%B'Eﬁcéé?@?}"@’&%é%ﬁé@m@aﬂ BhEASE O LPRIPAISHIE efelsgmderstood that we also

R i PSobBs0E p o AnEBET R e pvses

H&?ﬁitl Oé“'%%%htlﬁfl yofl t‘é‘éﬁ(s&(n%”er“%@lreb&td Ao gr n?('o‘f)conswtmg

used herein ‘pbrophylactically effective-a
ot’efoer“ss”t pretd&xﬂhgahe ueditatibnao fithe conpositidn o eloments and vice versa.
result in the prevention of the damage, effects or
synptons resulting froma di sease or disorder

afS@@i at Eq. Wi th tissue danage. A prophylactically

- unt can refer to the anount of a peptide
pjicien ilyt Eta%m Ipk g %}9 I

@gs l'ting ?kgsr‘r@g% il Zsag&g g eé Bgégtgogﬂgt e tﬁﬁ a1so may

beirgfereedieurhgrein l-'alsr‘tshbstanaakby apdeticapdlyesdr!’y i hiaglet from relatively

amount Wi th respect to another prophylactic agent
lows post almha-cdeﬁnﬁatl eof propxiengy bMﬁeﬁstlu-pelﬁg@wr imixtures thereof, or

conbln nwth a peptid prov S
b By eed Sebabn sl ine: Hese iy B8t aiaharolatinnge their mixture or
nﬁ Lhgets or synptons resulting froma disease or

|sorder associated with tissue damage. Used in

connection with an anount of a peptide, the term
[doa3pphy| actdhimletdiabf proahiiin afmRiMics, C UL NxOBIR S fieries, have
anount that inproves overal |l prophylaxis or enhances
préeesprsipdayisaovhich efrfchadec alpia-olefims pwihiieh ears ybeenugedt asc starting

affect with another prophyl act| ent. (xxv) The ter )
- mateIas ofonithe aredyction Aroibsiant fasw% glig mlymarcsk disgussed herein.

PR T T

ak Hedd/S@ehiHs foF EOQ@ﬁGﬂliifﬁdﬂe@f 1 BuiEhEfo obidh ithe substantlally atactic
fibroids, thyroid adenonas, adrenocortical adenonas,

pplymensahycmssled] bersn. diiet mexeak Cpatreans may ifidlede erixed n-butanes,
“radi ati on agent" as used herein nmeans any radi oactive
material that may kill or injure a subject, and may be

used to cause disruption upon a city or nation.

Exposure to a radiati on agent may occur through

depl oynent of a weapon (nuclear bonb (fission, fusion,
neutron, boosted f|SS|on or sal ted bonbs), shells

T N | o,



sweat gl ands, atrophy, fibrosis, decreased or

i ncreased skin pignent ati on, and necr osis. (xxvii) As
W(ms(ﬁld/ohﬂpm n, the terns Subj e " "patient" aPdI/US2009/000449

"victi m are used |nterchange Iy As used herein, the

ternms "subject” and "subjects"” refer to an ani mal,

preferably a manmal including a non-prinate (e.g., a
isubuten® d; btktene,episcand aans 2rbutenemandoisse)utytemes. The process,

u%ﬁ@fr”t% ! SaBhistAROROEAy 19 A WA R seleatENY cpptymerizes
1R A sGRRRGHEL et CREBRER T he ol Tect acti on

of the tunors through "mass effect (conpressi on of

[ 044 org ‘%‘ﬁ%sﬁaﬁﬂ blacBE ét’so?xﬁ W&Sléﬁd%d with low

rprod 1on o nes by an a
v‘isbﬁﬁiﬁ' b&ec steokyditompeodutel llt@lmcd@im dléndyotwhichi hade improved
to, Beckw th- Wedmann syndrome, SBLA syndrone,
pmpdtrtlasurmmh asyvigcomefriGantluding mnaﬁ:ataodwlmwtyomdsx thermal,

o df»%??ﬁe%%@ﬁﬁ%%ﬁéggg@n&fe HEPeEicifaBy AR Jrom poly-

155%3“12@% r( &ém dsrtg{i%\l_ Fyeﬁééﬂlese %@%ﬁs%ﬁhgﬁ \&sclosure are

ﬁgaattmslte S, BO'@W b‘étt@fjftl@éf?th&ésm e Bl Mhad® from significantly
I SOn S Sy nd roneg, Verner Mbrrison syndrorre

naarel cosgyrptﬂytalphmoi;qukr @re0) pbstlucdnfioon€s-Garlineaatalpha-olefins
Chol era, Isaac's syndrone, Rippling nuscle syndrone,

iQX% nan syndrone, Paraneopl astic Ataxia, Yo syndrone,
Tr syndrome, Hu syndrome, CV-2 syndronme, CRWP-5

M;gfsﬁﬁigg%ﬁ%gga?h%@e‘?%ﬁﬁﬁ%m ) ndrogepggng{qugg all of the
rscﬁ@ﬁa@HEﬁsy‘g d(ilQ&Ssuxng“ r- Torre syndr one,

ng di syndr one, Lanbert - Eaton
I\/yastenl c syndrone, I\/yast hen| a Gravis, Neuromnyotonia,
r@neopl e p S@ﬁ@eedlkéussmqee@matwmeh hay empbba&tféﬁed to as
iC Encephal i'tis, Sweets syndrone, Birt-Hogg-Du
psj/)ndlpdmaeoleﬁhev@mOl)asxﬁl tigis| thsﬁhlsure;om syaddr onea process which
General i zed Basal oi.d Fol | i cu] ar s Bgr one, Hamart

P§9¢Rﬁe§ repolpalpba-alofinhaving Bkobie oEabegl &or gyeﬁt@bﬁp’nabout 8 cSt
. Mul lLe F . g
AN 8Ht§p9@é&$? Sl R DYt obropBfes- o e BAQS gfthis disclosure

c Hﬁ)‘r -Rel ated Myel odyspl asti c syndrone, Sonnol ence

sy dro @ul f War syndronme, and Somat ost ati noma

synd rconmctlﬁgDﬂeX()r Mmore! akpﬂlahﬂeﬁh rmomdmaetsehamﬂg Bsteu® carbon atoms
protectlve activity" or "tissue protectlon refers to

Wlﬂe agf pehridgsd slmbﬁtﬁutetdngls&yqlmeanya gnylarfeagsitien gaetah compound
G‘Jﬁ ‘#h tft sue ororgan Unl ess ot herw se not ed,
r?RfSS &4 ythe fo

ge or death of a cell, tissue or
organ is evaluated rel agh trol condition in
t he absence of a pepti dg %?(Cﬁ)h |n\?§nt| on. Tissue
pr ot eglidrgm; activity is specific to tissue, cells,
and/ or organs expressing a tissue protective receptor
corrpIMxS (he metal geptes isveGroupdenetal;l | and/ or organ,

(ST B A sEe o BF e, oph AL 5o byl rines that are
58P BALAES 4§ Mt I&ﬁdr&ﬁﬁ)?ﬁﬁﬁ ?E“acfg b stiited Wit 59%’45? one non-

progenitor cefls. (XX tissue protective

hy@ERnOsulsseiiéax R gioufs e DEIGY s nRbsttuted amth effom two to five
conprising at |east one erythropoietin receptor

subgiitnent Rngraups) sash sohetitvent growpmdh beings pindependsamtiy; .a radical
The tissue protective receptor conplex may contain

mul tiple erythropoietin receptor subunits and/or beta

conmon receptor subunits, as well as other types of
receptors or proteins. See WO 2004/ 096148, which is

hereby i ncorporated by reference herein in its

entirety. (xxxi) The term "toxic agent” as used herein
refers to the blologlcal chentcal and radlatlon

o oy o R o o I T



managenent or control of danmage, effects or synptons
resulting froma di sease or disorder associated with
WQ p@seiignamage or the damage, %ffect S, Or SynpPCRES2009/000449
thereof. 5. BRI EF DESCRI PTI ON*F THE FIGURES FIG 1 i s
a chart regarding the proliferation of UT-7 EPO cells
in the presence of EPO or Peptide ID (SEQ ID NGO 282).
s ivehiohiis 4 Heydgocarbyl, EROGstinded dyalrpcarbyl, enalocarbybf substituted
the UT-7 EPO cells whereas Peptide ID at_all doses did,
halocarbsdysilylcarbyl origesmylcashylpfor (G apd | Gp* are the same or different
denonstrating. that P ide IDis.not . . .
cufigprrHtIe Fines, e WhRth 413 pdjatant R, giyps qge optionally joined
G EER SRR BT IR SRR pRIIB uhBhdrayed, pr aromatic
cpélid 6lpoheyshewtibstituédte graph, the henpgl obin
concentration of the rats that received no peptide was
t he Samands Xhawe, tindepandenilyehydepgénie halvgenhehydryde radicals,

SR RN ALEREREM T FHTE A .

bi tration, ( t OCE i . .
SRREED BIESRSTT KL, ABIclBTE, BERLds, ileg sipicarvt
raditd1s, FabbilEsrbadipiditAS esrafhbyanited geﬂﬂyﬁarb;ﬂ rkéiehlsgler b&th X are

twice dail'y i.v. for a period of 28 days. As shown in
jaihed gnddimaind: toethedmietsl sitorat iooforof a Pegtallaeydl®ringt caithining from
doses, had ng effect on the he&tgl ohi n concentralt' on,..
ahewad @ about P Garhem AEmMe;oRMm ok taggthes fianabg ang efin, liplefin or

a _bat_ara indicating the relative survival of
ameoﬁ%%\doﬁgdsubj ected to kainic acid. As is shown in

the gr gph.coohdingtifig! AfioR" 8¢thRRGEdand { SptfdddIg aReRikyd@&luminum
B (SEQID NG 3) of EPO exhibited inproved Survival
comipesnd Fivthérei thea nadlar tratibl oftthet tragsitioa Beetdty ckmpound to the
scores_of rats subjected tqg a foot fault test_ .
agtpyatenisnt):Aitad). b 1 and pf the alkyleglymipem eorapoundyis present, then the
treat ement Wt ifther saline, Peptide |ID.or Peptide .
iG55 PR RyGaliStaunt pRRonRT B € HaRe tlopdBBlalEBmpound is
i add [ : : nce in the
1154 Og{u@a(ﬁ {]ﬁllpl)drleétlocjo[@é{?g%ﬁl&gdsﬁlﬁoﬁsgl&?ggl ts) in
conpar i sof) bptibhellys by drogehrie giresent ait o pattial préssrd 000.1 to 300
faults) and Peptide I X treated rats (20.1 2.1 foot
psiachasey . uparGthe itotad prepswse of thg apagfor arathengoneentrasion of the

t.rati f ti ni h.A). G aph B),
hiean s ntd St brdrdrlsteby Reishiia aph O n the

f g 1 3 t
b1 1 at er al T Quret e RE BN b BlAORR S hains 195 EerBbn atoms
aly Sprebertengr fl0si wivoarst nMAcR Visdbedi tupdh aheondtadl weight of the

(PBS), 1 ng/kg of Peptide IDat 1 mnute into
catelyst/acdvatay/ Blkyakynisunpepompeund selugionsi nueremers, oand any

reperfusion, 1 / kg of Peptide ID at 6 hours into
AR5 P BNt g Ak TRt | de I D at 6 hours i nt o
reperfusion. As shown in each graph, 1 ng/kg of

ide ID at 6 I Nt o r.epgs | on 0 A 0
[‘E’Z‘m i de | %‘a{m% eﬂ@%ﬁ@deﬁ%’o tlilgp(gl &S’élﬂ%n r?lrg%el]ﬁ tt ggl/lélﬁ’ﬁdaf) olyalpha-
ol I3 ADs) EbﬁgPﬁ§ﬁg%@?é"ﬁiHnC?¢ mGIE B F Se b€ RRdre C; to Cs alpha-
dysfuncti on. G 771s series of graphs relating to the
oldrcrrwnoatersyre.gf, 56r mald%iaremOrs; ppdfergbly Wlemol€¥oaphmBie, such as
and aspartat e am notgansferase (AST% (Gaph C) in the 0
63 anole”s Or FetE, ¢ Adnolede opdasres sultas dd melep osimenee $0gpole¥ or

bilateral, yenal ischgm & ol owe eriod of 0
s ST Relsls Pran S anoebion B DYoo ndley 82 g0 motes
of a control (PBS), 0.1 ng/kg of Peptide ID, 1 ny/kg

of Peptide ID, or 10 ng/kg of Peptide ID at 1 m nute,

6 hours and 12 hours into reperfusion. As shown in

each graph, 1 ng/kg of Peptide ID or 10 ny/ kg of

Peptide ID resulted in a reduction in these

bi ochem cal markers of renal dysfunction.FIG8 is a

chart illustrating the reduction in wound area over a

Y " g . 1 o



FIG 11 is a graph conparing the tines it took a rat
to withdraw a paw fromthe hot plate in rats treated
wowaob/ogilspl atin, cisplatin with Peptide | C or BOHUSZH09/000449
(PBS). The graph illustrates that the tine it took the
rats treated with cisplatin and Peptide IC to w thdraw
their paw fromthe hotplate was substantially simlar
based hh ahettord]l @islep GPBBdnombisS présengriaphe polyalpha-olefin, as
denonstrates that in a nodel of cisplatin induced
meagngdshhgarbonr-48 NMka and/ep by d&-1i metheder ed t hree
times weekly at a dose of 0.4 ng/kg over a 5 week

eriod protected the treated rats agai nst, peri pheral
l&éﬁﬂopat hyogparpesesif thissgisglosyre andgherelaings, a Sﬂw&Hs defined to

b AP Rl el v 0 Eiorau it Wi offogs than 25°C.
pr ot o.col of Lanpson L.A et al, 193, Cancer Res.
ORF) | Vo I8 GASFnFE bt Ty HIOAR POBM Bleti*described

headih have Aa g @idit aﬁddr%ﬁ moleudat weightipsaf Sbautdess than 300,000,

whereas the rats treated with Peptide ID follow n

suelplaanetwicon attomhet(thend rahoews¥)0,00Q, heetwsient abautviiimed about
230l ety o6t 4 e R NEOR i kb Shanta500 to o
150400, e, FRBICEARN FDARE GO Bt 86%ha abou

8cb0se/midle 9raph shows that the relative volume of the

tunofs in the rats treated by saline starting two

weeks after inplantation is about 300 mMm2 greater

[0050] eas t Imaiamsther vérhbodiamnit,dany Dofirttle Ppolyatishat-dle€ian described
extended half-life peptide, SEQ ID NO_298) starting

hergin hevg gndyl énumpgr average sroleaidlae aveighty ofiless thanabppt 200,000

in both ses dmi ni tion of Pepti I tt
st RS e 65 Bho A Bl Bebefer SRR pnd RBbut Hip.000, between
: ¢ . . . ]

S5O 25 B s A Y U ot DBt SO0HE beprcen abou
280nmmd aboue4j000rghsoli reated with saline daily, Peptide

ID, or Peptide IWafter a two week delay. The darkened

areas on the photograph illustrate the presence of the
[@051pr . Théncamphentdmbodihmngs any eaf | the dpolyalithaaolefinkadescribed

the admi nistratjon of Peptide IWafter t weeks | ed
hersin haveian VA i gTster e abouss | and lessrian about 5, such as less

m_ni st rati P ' D i i lyca
ORE PR & RS0 FBBlhof e E UhF Y ante sy than abour 23
A %DRSS, hity tdfet_h%afécﬂyﬁfphﬁpdl@ﬂﬁé? desvlisdd hefein have an M, /M, of
intradermal Iy injected with histam ne di phosphate. The
betteernvabauttlr ead aboat B8 rsuch tah Heewtemabolt i randaabenn 55, ybetween
or saline. The ears of the rats treated with Peptide
about b angiabeyt 2osar betwegmakopbh 2 and st to the

hi stam ne chal | enge than the ears of the rats treated

(el o7 Encd pugmasts o, iy dBELashER and (i b3fah Jarsin, molecular
V{gﬁ%’@%éﬁbﬂﬁohqwm @Huﬂﬁggv\(mt ered histamne in

erats pre né and those pretreated
with Peptide ID. The chart illustrates the
[003B) - | nf | FEERhiny aippfichGof WREH | &g)éri%rur@,h&& Z4atifity,S thermal
following the histamne injection. FIG 17 is a chart
sbititysorr thermgl/oRaladivef stalzititye i$ desinedy| it (ikiadypntageaus no have the
respaonse to a hjstamne challenge in rats betwee
pp 2 alefing 0f A IR IDHITER . HiacSsed BerciR smade ayifhthe narrowest
with saline. The wheal area after fifteen (15) m nutes
was |less in those treated with EPO than those rats
treated with saline. FIG 18 is a chart conparing the
difference in wheal (hive) size (lesion area) in rats
chal l enged with histam ne and treated using saline,
Peptide 1Y (SEQ ID NGO 299), Peptide ID and Pepti de
IW Animals treated with either Peptide ID or Peptide

T Y a1 o o o o I




(A) or 83lcGy (B) and then treated with Peptide ID
subcut aneously daily for 29 days followi ng irradiation
W@ro0ni09419PBS subcut aneousl y fo1I 29 days. At bor¢T/USZE000449
of radiation, Peptide ID sign | cantly increased the
overall survival tinme of the mce at day 30 (45%
survival at day 30 at 796cGy, 20% survival at day 30
patsiBlzl MWD FIPA QAluils avith aliffersmd wistgsities, dbut wadel froat ehe same
of mce that recejved parti al b%ﬂé irradjiation of 15Gy

ey vl cosiaticn s M B ey iV of PO
i bos AEPERT ﬂ@rflw Sﬁéﬂ%@é DhetRarGaiertyisgpsity fluids have

nﬁﬁBWe}‘ MWDS (91‘?% ad?lt(ll gh}ér QTS%BEEI{I fﬁﬂ@@ #35be broader

OS€ recerlving ept ID | conparison to
MWIBS ViafgerRASW6 vakiR).| CRbrtmeﬁt Rdidgi with Vi0°C KBSof less than 1000
treated nouse). 6. DETAILED DESCRI PTI ON OF THE
cSANENMBID 6s usuadion lasethand. Yrewmiypisliphabastirl: ¢ te about 2.2. Fluids

OB 55 B SIS TSR, AL RGBT MRS, sy
PRI 14105 RO A MWCU S i she

s@BHEltyOr ShéMsharrdiv MIMAY Mgidd aviyexhiditl ReS Vigoskty rmgsp d8e to high
in a patient afflicted with a di sease or disorder

stressoor aheat imi the TRB (FapenedgRolgr Bearing)test,i amd avill have higher

pept| de that is derived fro hr opoi eti n or .anot her
higptempesptussi n@gﬂrﬁh@%r %PyTHmé%}s pt'1Sgesity e Ynder {more severe

cﬁrﬁ#&%ﬂ% géﬁlg)‘/hcﬁg% 'rastgltrléléei‘ lfgbtg{aQ}tt ?ﬁl‘d érg d g?rﬁ#ﬁrﬁﬁﬁr?ﬁﬁ B¢ Plubrication

aH& Ry a4® rf)tre@f{bﬂ_)’ 8 -cbriai Qﬂfpli@tﬁon’s? U@Beﬁ%p%?a‘ﬁon*&ﬂ%@n&ﬁ%ﬁ is not so
di sclosed in the art, such (a) d (b) Brines et

severe, for REAMPE ﬁlﬁﬂéﬂ&ik@@hearmltﬂss Qhédwdsa&be%Eh Ghear&ability or
and US Patent, Applications;, "Tissue Protective .
HIHBRjvscosiy isaptisgectitical ofuids ovitiobsadsri MyVBrapay provide better
bTr at | nx% Di sease ﬁ an‘tg7 Disorders Associated with Tissue
p PELLY; Qfj OtRgr a ‘ia/r’é%gf 012, filed January 22,
2008; "EPO- derived Tissue Protective Peptides and

i de f opfPr n and.Tr. I S .
[(@ggm ated Wi %ﬁlwﬁ g\gbeg%‘grrg\gg% glgrl a éatr?gF%lDPg S%ZGXCIUSIOn
cﬁtdrﬁﬂogﬂﬁ%@rf (/SE@? 2100 %nendl asMeélhpermaéatiore @hitdiflatography (GPC)

l ammati on or Inflammatory Conditions and Synptons
mﬁﬁh@ciaorsm/g hcolapui des mediumi-ato hwy-msalecaldr 9y@ight ipadymers, with

e;]ﬁui’lr?y ng‘gs%c() 05@5 ofe'}(bcn?j BOCk| %hg&lﬂ%@tl% standard.  Unless

BRI ARG %%O%Wé@g a5kidd ighthh 6 Hibred GPC

vane9and ot chlchlkded Hdm Rirkatl/ viscSsiBOA, H#C.6, 271, 196,
6, 268, 347, and 6,849,602 ("OBrien"); (e)

Smth-Swintowsky et al. in U S. Patent No. 7,259, 146
[G058] U. S. EPmtdrieCambodnhIBmZOﬁ@ORAﬁD described herein may have a pour

197(" Sm t h- Swi nt ows and (f) Yuan et al. in
ppot/afgess thanabeut be%i i(an secasyredpy oY TYE D) 97 )( sughaas jess than

ach t hese inventi.ogs, ks h eb i nc te o
BG D dert iy G H3PG0 L8 B8 RhoblE2h Ry Ry thar about -25°C,
I8 AK&n ot 3—30‘@elés§rtﬁ§n ddb%%& | 185 tHah Ua{lﬁ)u‘?f 466 less than
I|'s accepted as describ am et al.
ab@it. - 55PCybetwdrinodbous; la%d%ut h&(b‘tﬂ;)beltwem aboait eldi°6yand about
reference inits entirety, and as set forth in SEQ ID
-TOCron betwsenphpntt andiabenit-308Eposited in the Protein

Dat a Bank of the National Center for Biotechnol ogy

Information as entry "I BUY"). As stated above,
pepti des useful for the nodul ati on of the body's
response to a disease or disorder associated with
ti ssue damage and/or useful in the prevention,
treatnment, anelioration and nanagenent of damage,
effects or synptoms in a subject afflicted with a
d| sease or d| sorder associ at ed W|th tlssue damage have

L . o Y T . o a1




a Structural Mtif A In this structural notif, the
peptide useful for the prevention, treatnent,
w@r@biopt192 i on, or nmanagenent 01f7 a di sease or JPEDUEBN/000449

associ at ed W|th ti ssue danmge ‘or dammges, effects or
synptons resulting therefrom possesses two negatively
charged am no acids, which can be separated by up to 5
[6086P0 aci da,anf érabkéndnt, hiygl pohtatha obefimdesecibed herein may have
Structurally this can be represented as Hi -N - (X)
arkihematic wmﬁyratri(]%CoofSab(mIB OJng)tersthaorabout 8 to about 5,000,
aI ternatively as: HNNH a2).. HNXNH,

$ or grsater g)ab|q Np|abg b?& @Sagf oyl out 10,000,

Ngbogézs :%%ﬁ?f%‘ %gt?%dtg bﬂ)),r Aot 6 ABbut 1,000, from
gﬁé/agépﬂﬁﬂbéﬁolﬁrﬂ RO aB61ES, dO‘@ &st, subk a@@%ﬁﬁ& Ql&n a?oslt 20 to about

rophobi ¢ am no aci ds y (G, Pro (P),
4]800 ¢, greuter ffran {bout m’lcStubeeftﬂmmtll 600 bSt hlrg Iahgther embodlment

hydr ophobi ¢. am no_acids: Ala (A, (L)
ap¥PAQglgsenibed hw@lr( p)qy qverqe]@mggaﬁlcswgcqmaqtﬂ@ecyas measured by

ASERLEATE ity St B0, o 80 5B A8 &t 10 abou
7OXR0OEY dt 4p°CNGr fr&nV%dlg ﬁlﬁa{oﬁbvm@wct ural notif,

structurally T epresente X)n-N2-Li, wherein
"is 0-5, SEQID NO 12, or Li -N 1- (X)n- N2- H1, wherein

[0057% O-5. IPERotHNGhbIdimers, ﬂieﬁﬁdlﬁ&%a\m@ﬁﬁ fouiel dfsctibed herein

f1anki ng hydrophobi c am no aci as been repl aced
mayt have puisaosiyrindexaV1) of gréatasth@arSQ. Sy i dcte(m)nedAmcordmg to

ey M%ﬁ%‘ﬁlﬁ% (SEbO 3 fed s jusopll dapsnent on the
vy T%% SE@ él%gl\% Ef mrg%sf ?ﬁ)lte' d& fuid with high

vgs%'bgit? lﬁsﬁﬁll? rﬁh@,dmgﬁef VA thah! #aidig adf IRt sdmé feed Cc'oﬁﬁﬁ)smon and

the 1 solated peptides and pepti de anal ogs usef ul
léwer viseogityev@heitgpical Mlatangefor Aoidsi made ifrom C; or C4 or Cs linear
managenment of a di sease or di sorder associated wt

th
alphas laaﬂa@@)owr Ga‘?ﬁi@b@atleﬁftbéte@ fodisgppgadoherein, is about 50 to

a%%é’%& %n her ?&bqﬁa gEZQ aigruy %éutr 3 ouE(rZHngependmg on

ﬂ%@yis)%(ggnﬂﬁd fé@& Slefid) m vﬁgs«gﬁo%u 5- X16- X17- X18- X19-

X22- X23- X24 erein: Xi is Cys (O or Pro
(P); X2 is Asp (D) or Pro (P); X3 is Ser (S) or Arg

[6033] X4 i 9nAirdthdd) e@bodizter(tL it is*Preffera¥fd tHay)thePA® fluid of this
© X6 is Leu (L) or Cys (O); is Gu (E) or Asp
d(slb)qsu)@ does Apycompiron v8ey lighy fraxgons Tiyese(lightdractiops contribute
l.1s
tg )syg%vzpqtéltx H@ﬁé"ﬂ)ev ﬁw%waspgea Oa&m‘%fea%re@ Uh@frzgaﬁ %t%bAialW They
a%%aégpg%n%\% '(i:rl? élrl]e {Tﬁ P}O%Ct Ii)lé ?reﬁﬁ&‘f@ﬁ%e‘f&%ge to _have less
tlﬁrﬁl(ﬁi%oﬂuﬂdYﬁllﬁlK‘E . beér S&iBoi Mumbérd (1), lesy tHd»bS20 or lower
(Ky; X17 is lie (1) or Ala (A); Xl8 is r(T) Gu
cgibon wnitGity ti&Sprodtid dligonher m“bjccuAGS) s0dh asrlesy thapA) ;wt% fluid
0 Ay (G
w1t2h dz4s or l%wer car{)on nu(mgers or less than 1 wt% fluid with C,¢ or lower
carbon numbers. It is desirable to have less than 0.5 wt% fluid with C,y or lower
carbon numbers, such as less than 0.5 wt% fluid with C,; or lower carbon
numbers or less than 0.5 wt% fluid with C,¢ or lower carbon numbers. Cyy or

lower carbon atoms, C,4 or lower carbon atoms etc., can also be referred to herein



X2l is Cys (C or Thr (T); X22 is Ala (A) or Thr (T);
X23 is Au (E) or Ay (Q; X24 is Hs (H or Cys (O.

WO p000@94192 n enbodi nents, i sol d pepti des andP@EPSi0dE000449
anal ogs of Formula | nmay not 1°hcl ude Peptide D,
APPRLI CDSRVLERYLLEAKEAE (SEQ ID NGO 14); Peptide A,
NI TVPDTKVNFYAVWKRMVEVG (SEQ ID NO 2); Peptide B
iAWY EXBIADs SE4)\GrRGQRE LVarb8h) CL) dvQoway, caFlequis’’dstc.CSometimes,
GCAEHCSLNENI TVPDTKVN (SEQ I D NO 4) or Peptide E

these L frgtionsNre b cefeoediones light) endsy  Adsa, dha lower the amount of

oB S hear e ixEeeaRaR S B MR DG nBRRuEs ARhsdftermined

SN S AR L N ey b opgy on v
fluid vigcositp,orlfluidl doldéhlarl Weiglit. eHﬁh&bvimﬁm éﬁhbéher molecular

residues that substantially retain the overall
vesightafinig vatli baveahewer yolatility andclawes pisepsityt iosdowfer molecular

S U LB SIS BEPL b B B85 gt e PAO
Rl O AT o 15 ALARH I8 D g anor

1&93hA9S vabo st ructural Formula |, in certain

enbodi nents of the invention, residues conprising the

pol ar, negatively and positively charged, and

[0059%di at elly aditlereerhbadinmentaaiydpolyatphaoslefinl d¢secibed herein may
Thus, in certain enbodi nents, residues Xn, Xi 2, X3,

haviel a)lash poantreft 1 Y8 Ceoramorerias measheadsly PsptMdes6and

pepti de anal ogs of Fornula | can al so be extended at

bot h t I ni . I nt [ i t dit) . .
(BPho. aci A ssh HerBative SmOG GR: SmbeolAE plsTin deseribed herein
' fe LD, [ B ) CH
LA SpLbE oy ) QAT SRR B 48" SRS 1 083

ti des or peptide anal ogs. |Indeed, extended core

pepti des and pepti de anal ogs containing as many as 25,
26, 27, 28, or 29 am no acid residues and are
[00613i der e HeoPB®sipidpaned hereinopartichldarhe thpsesefimoderate to high
invention. Preferably, such extended peptides w || )
visgpsitnsucll as theseawithta Kvisoselugrogtestthan jabeup Bopu) t yresespecially
of the.pepti.de,anal o of Faernmula |, Certain, amno . .
sitable ToE i da o forarilarion pE ek Derfompaned afiifofiis spgine oils

"iAhtrih) GRBiOME CRkAcE Iy " oPHunBEVE or industrial
efheral fttctri) S0riofut RS YR ! of RumBAVE or industria
gahfsesild, n@iatbord lubtidaany hsdsasicflaidseohhibeicagts, theat transfer fluids,

activity of the peptides and peptide anal 0%2. Thus
etd. s Theyreanbe arsed by themselvess entyi bieadingof. lapp tol 926 of the

BRQBE Ser iy Sush ancirann ol GRGG: 1T BNg 10 GigBS i+ base
s{?dcﬁj(lsqtor?gi%é‘ﬁa Cét@c%si?%n?ﬂ%g f&jo\?\fnl tlggrofi&f iZatfirfof wax dfractions from

conser ively su anot her am no aci
FisshlefldRopdch &§diciafbeirediieshit $rons EUEVE], Syx, ghs (GTL lube base
four, three, two, or one amno acid is conservatively

staekdt ot uotbar Grouppd¥i br cGrotpo N nemGrouph¥li bascaswgks. General
pepti des d peptide anal og onsj sts,,of the am

desdnption, abhese Hasg StorkSreanr R Iey i EXRRIGEN B foSbAD:PF the book,
«-SE! . . . Pe i . .

SoFetiFrnshal Dulg B ifio Rased dubricanig, Chiyisiny apd Technology,
efePt RORUANMERERBTIsHAd ((REO0CHOINCR Eresd) BiyIBE &IF@dncis Group of
Motif B. In this structural notif, the peptide has a

Buwsi Ratom, il i22487-2742x incooperatesg heieie bynraferenéed ahldese blend
bot h charged am no acids are flanked by single

hydr ophobi ¢ ami no acids. Structurally this can be
represented as: (bl) HNPH, SEQ ID NO 19; or (b2) HPNH,

SEQ I D NGO 20, where P represents positively charged

am no acids such as arginine, lysine or histidine and

N represents the negatively charged am no aci ds

glutamate or aspartate. In a variation of this

.. . e . o e




wherein L represents a polar amno acid such as
serine, threonine, asparagi ne, or glutam ne.

WQo\@oemd: vel y, the above str ;Iqbt ural notifs mapCHES2009/000449
represented as H - N -(L) n- H2, wherein " is 0-1,
SEQ ID NO 23, or H-P,-(L) n- N|-H2 wherein " is 0-1,
SEQ IDNO 24, as well. An exanple of this notif is

stoefs,i whelCcOBbAddCHithEdd RIS TROGWN SEGd &tNDedised Ita formulate into
certain _enbodi nents, isolated peptides and qe pt.ide

falh syeigstio Aubmeanis rpardal synthatiss dprsadaospesial additivg components

o 54595, T8 Bl e Rl g, v
B RSO MR S48 o s

vReptity dndex Gaprbiesh,NENiJMBETI)Y Rt SnQibildrdOpod) point depressants,
Peptide E, RYLLEAKEAENITTGC (SEQ ID NO 15). In a

fmtmntﬁduarn&&dxbm/ﬁ%mnddheﬁkcuctural Motif B, a class
of the isolated peptides and peptide anal ogs usef ul
for the preventjon, treatnent, aneliorati

Q%%gerrent PAQs seblaines: 1nj 36¢Qrdanes swgﬁgiegﬂ’qgii@ﬁms of this
GBS TS 5o LBV i, s fom

aBHIP 1 36104 té §BHGUFFPwivi ch have the structural For mJI a
I'T (SEQ I'D NGO 25): Xi- X2- X3- X4- X - X6- X7- X - X9-
X10- Xn- X] 2- X13- Xi4- X15- X 6- X i7- X i8- X19-

[0@@] X21- AAPZkin¥AticX34somity eivalueXi reportal fob) fluikds ilferein are
g (R; X3 is Val (V); Xis Leu (L); X5 is Gu (E;
me@sumdAag 106fC waless otherw(ivg ;noted., s}))mn(lg) visposifys casuthen be

oystied by oltiply inatis-Aesuie d<1n§<'irl§flp lacwgga‘w fhg glensity of the

I@H@f g?ﬂggmlt?%o?%ﬁemgﬁﬁ Vis?Pélt}aé@ ?15%#1% nverted to ¢St

of Béntis?&kes)(ZQ:Si =Gy® £1s; orXZéStl‘—Sl(ﬁiém/@Qé) X22 is Al a
(A); X23 is Gu (B); X24 is Hs (H. Incertain

enbodi nents, the isolated peptides and pepti de anal ogs
[0064] cont aiThefRAEs déseribed hardin aracypicalty dilness, ttindesdetramers,
truncated or internally del eted forms of structural
orbigher pligomesatafi onengr Bwre &y WsCa3lphmpolefin mppompys. Typically,

1 14 13 1 10
AR hibEd Dot g vsidlty Adpiafir<dEMahE diffefeht Fiigomers. n
oﬁﬁa&ﬁﬁB frhéﬁ' Csm At tt bﬁ epsr thg;‘ﬁt &P gﬂﬁréle?ﬁsoﬁave carbon

e 1so ate pept i pept| e anal og

nainbees targling drom!| @ml tlo CQ}JeTlhesd bmatiucligeadrs afeousdumtiyeseparated
of the spatially conpact charge configuration at_the
fiom he hlghewlmmeréfmth carbegl anmbepaftgraater dhan Sept fagexample

oot histes “whichgr Rt nRerets diel Tshismancrgpids  These
SRR B BT CRBIEOHEL YolE RS 25 B8 QBB parafline afer
h?ﬂibigéhﬂl%ﬂ Scan’ ®8i O&&b in specialty applications, such as drilling fluids,
solvents, paint thinner, etc with excellent biodegradability, toxicity, viscosities,
etc. Sometimes, the smaller oligomers up to C4y are separated from the residual
lube fraction to give products with most desirable properties. The high
performance fluid fraction in the C,p, or C;p and higher fractions, after

hydrogenation to remove unsaturation, typically have lower viscosities making



Xn, Xi2, Xi3, and Xi4 are not deleted. The isol ated
pepti des and peptide anal ogs of Fornmula Il can al so be
w@zdoengae2 at one or both term i or internall yP@u/uk2009/000449

addi tional am no acid residues that do not

substantially interfere with, and in sone enbodi nents

even enhance, the structural and/or functiona

tier pbendéficdaloffot hwnpe pdpplieations, pewdhi dg boaeoduel lgtdaemy, better

ext ended core peptldes and pepti de anal ogs contai ni ng
?ﬁabalsty25 ety low | tepgperature oleyyi pmmn@s,r esilawss volatility.

nd d hinth
B SRR BAeb Bl e o dacus, if no

AP O 45 Do R s s

ni@etisl forafiirierafiindtionsligitRm Witht A&, N8kbRFofAtics, maleic
pepti de anal ogs of Fornula Il can be repl aced with

aphydnidenpnaisedi as rmmgemammalofmr shgmii¢alcsynthgsis. The higher

el et eri Qusl a.ffe and in ny cases even
OiRAMISERZAGON ¢ factigny Cop i HHEReTe o&.a@g igher e St2s @Bd higher, or

B R, S b o
PQQElfd@Saﬁﬂ%l&ﬁpbbﬁl‘poﬁBﬁ‘ﬂ OTHﬁesféfhlﬁﬁéﬁ'@llgoﬂnbr%ﬁbﬁ'ffhcﬁbns if not

east one and up to eight amno acid residues in

hydrogehated; eaw besusedatsi stattingsmiatdriaisi fedfusttcn fanoltldmwhzatlon with
amnp a d residue., In certain enbodi nents, seven,

agqmatigs; Jrydrexyaromaticgemaisip anbydede, afiused &6 daiting material for

ﬁ%ﬁ %ﬁ&#}gggy substituted. | n specific enbodi nents,

e S pepti de or peptide anal og consists of the
am no acid sequence: Peptide |

[o9BY}-ERYLL %@E&%Iﬁglﬁaﬁgﬂ %E@g;hﬁeMtuﬁp ?roé S ‘aqefs&rif)&? herein is

enbodi nent of

typicdlbt earrjeglpbud s aamenpePtd Peodital £ Fhall pebdhct! @itht P@?O°C Kv of
prevent ion, treatment, anelioration, managenent of

grsiates ahen grbouit Soc8br Bhss proceseandi eatalysts sonplaahte pmoduce these
oAl GO B B S 5
hﬁﬁ%n?&ecltg@r %ﬁg'htiglfgtr%%é)é' W@%ﬁ %’%é’ esuﬁh as about

1Xi to ab&lito2 GP) Bekigsel 8T thigl fedire (@e pé‘iirﬂe‘ilz%ﬁ@n(ﬁ)oceﬁ Produces
(BE),, or Gn (Q; X3is Arg (R),
vory hlgh Lsglg:c(m)ty taillubg Eaction pTcD(ﬂnc(t Wlih X&ela‘slvbb' lawy ,am%mmt of light

fr gl\g Bf é}’ ,or@ QTT&% 9@8/@ o ?owp;%agtlpﬁg oégggilﬁglgp)@ia feed types.
Fl%@em;r&re "J‘?%?Jf}é@ mope%}gﬁ?RN\é Ehb???rcwstlor}ﬁgé ?ﬁal (Igllbl%/e fraction

dédsthdtibntaffl eix8edstve high mﬁlééu(a‘f*)we gﬁ{ flaMionsWhich rﬁay contribute

negativel y charged am no acid Is a positively
todhanggaibmmy nodecshiar, Xhérmal, ﬁyd oédda,tw@}&tre@@) Ala (A,
or (I) Xi5is Leu(L) Ser (9), Val (V), or Ay

6|sLeu(() (S), or Ala (A); Xi7is Gu

[Oéé] Asn T & e§@}bed><| Berein Aban ( B, wtlizedE)as olubricants.
Aggﬁlaﬁlg}l’y,@ggﬁ(’)g %xl? 3&5%’ b(l%)\s ’edxvlz\athi %tilg\;Abg%eA§t?oclﬁ] f&(-ﬁ)tzo VI) and
uspdl dselﬂbﬁkiﬁts?@l?ts be usk r@ﬁ%ié’%&}{é PADs }F(;né %bf%g)ea%th the

other lbase (dtdcks are qj’réﬁdrﬁlbl?”bﬁﬂibm swvith heiitabR aldeftives, including
pepti des and peptide anal ogs can contain fewer t han” 24
angigidands | dlnﬁlé\éﬂaﬁu@ddltlvifrde ictionunoedidersr dispessands, ydetergents,
deletedf 8f stru%tural FormJIaIIA gontain
rgg Eﬁo MAILS, 1GXIre[ae pressurega dl‘gyesl épailg\yeli@,ddltlves,
11 or even 10 ami no acid residues that substantially
ret ain the overall characteristics and tissue
protective



properties of the isolated peptides and peptide

anal ogs of structural Fornmula IIl. Due to the surm sed
w0 poivepre of the spatially CAmpact charge  PCT/US2009/000449

configuration at the internal™residues of the isolated

pepti des and peptide anal ogs of structural Fornula

I11, in certain enbodinents of the invention, residues
apdnppiienally t iscomgatmedifiersndtoosi Descriptionhafgdypieal additives,

i medi.atel y adj acent amino acids are not deleted. . .
forrpation, agdranplicatig sannisfaund, s the baol Synthetigs,sMineral Oils,

X [ ot del et,ed.. The isalate gptd .
B0 FeRid B lefe s and Pedinbiod P h L dfBdnick, CRC
PRAS, TayRRIL FRLBISNGr&ip, BbEs T8liby, it t&nﬁdﬂ & @PAtant Additives”

amno acid residues that do not substantially
Chetrdstieaadwpplicatiotsj od.sbnR. Rudaibkydviakek DekkenaogNew York,
the structural and/or functional properties of the
20@htwhich ase ipppppratedheteiyby refgmensg; ext ended core

pepti des and peptide anal ogs containing as many as 25,

27, 28, or 29 amno acid residues and are . ..
[@gﬁlsl der ei“ apother gm %H“FH% the gé\ﬁ%geﬁqﬁ egﬂgg@lmhave a volatility
X W
oL SRy APy SR LCEPEPEBRPNL I3 cp s, such
a5 iAo R NEsT e 0aRBL W e, SFAtIRLOAlekS, llessCiah® Q¥ THPRess, or less
acid residues in the core peptides and pepti de anal ogs
thah IFetYudrdesd. | Often, e PAPIsdmed Noddk wilhelityeof less thaind wt%.

resi dues wi thout significantly deleteriously
affecting, and in many cases even enhanci ng, the

[0968] vity bt aneshgresmbnsiment BepthA@s apeaduged dinesly from the

o AEBL A P 7 B WBSePoR A a5 Shount o

urdafb@8en KanBE F?&{Bﬁtitétkv %@hﬁﬁ@(‘l ﬂf "l’)?(%m%ke n@ithe? PmbRsurement
In the fornmul'a are

ei ght am no aci d resi due

accondiap\vatthe A §TMIDS 1 1 St @dbyvipibtoandit Sboai3NNMRI dProton NMR
residue. In certain enmbodi nents, seven, six, five,
spestrpscamie eamalysip canrale; alifferentiate iaddi gquandify etheatyipes|of olefinic

BN SR O L R Bkl sl ot

ides I aPept |
NURPeR TR TR Qe YY) Epdaied o the proton
spéEitd. TTGCAEHCSLNENI TVPD (SEQ I D NO 29); Peptide L
SQPWEPLQLHVDKAVSGLRSLTTL (SEQ I D NO 30); andPeptide H
ADRELEKI GA (SEQ I D NO 18). In yet another enbodi nment
[0869]St r uct Both pibtonf alt] carbomd3 Nﬂ\/ﬁ{hfepécsniﬁabpﬁ can quantify the
or. the

e Eﬁléfd s and .pepti de anal ogs usef ul
6’8{?‘8 rﬁ%%?hélpgﬁ%@wg (8ftd)iinrthe iodefin whigagwrealth@ighacarbon-13
S B3R 5 B3 Io R, ALAsSbH, HPRHS, BIRE Bhipe proon
spes@hi, @He FAOBI Q%cﬁﬁﬁeﬂfggge?%l%.@%%?ﬁs Qﬁ\{tﬁe§<295397 Rpm range.

strucfural Fornula I'V (
SCBs of6sufficiently differexit dengthi wil gid2- m¥itsyl szfédks thdtSare distinct
X16- Xi7- X i8- X19- X20- X21- X22- X23- 4- X25
enphigh dpnbe yategrated sepafatelyxoon decynyoluted traprayiden bigpch length
. s .Le L); X5.is Al A) or,Asn (N); XG is Pro (P)
digffiolfight 2rhé Fempining shyBylegl i, melhinelaiepals ggapra 1o the 3.0-
: : IS ppu (R itk fra ) \
1(*()’%)15;51%1«] r%%éqs l-I(?C())f(dcf)% gfrg-er%% ;ti%%i éai Fgraéssntgggfill,vg’l;b, dhd CH;
coabentgeiibrariench dciegral st be aopetwd forithe peidh méltpligity. The
a positively charged amno acid; X15 is Val (V); )&)6
methy] antegral isdiwigded by three7toi dertye tieEnuobepraf miefhyDgroups; the
is Arg (R or Tyr (Y);



X19 is Tyr (Y) or Ala (A); X20 is Leu (L) or Trp (W;
X2I is Leu (L) or Lys (K); X22 is Ju (E) or Arg (R);
wo2®vjs1gt a (A) or Met (M; XEPAIZCi s Lys (K) or EQITIUSHPS/000449
X25 is Au (E) or val (V). ImMTertain enbodi nents, the
i sol ated peptides and peptide anal ogs can contain
fewer than 25 am no acid residues. |Indeed, truncated
remhainihgraifpbayicdaitegratl i§ cassemetl &t contprisal oker@H| signl for each
containing as few as 24, 23, 22, 21, 20, 19, 18, 17,
ma@hyhgroups withgthe remaining dntegvalrasiCHasigngl. adihg ratigicfelds/(CH +
(g_ﬁgjrtqﬁsst.anti al Ig rgt ain the overall characteristics
) BVE BedBpthyL SEuReaMGeBIalP he i sol at ed
pepti des and peptide anal ogs of structural Formula IV.
to the.sw.mn [ [ cq. of b | . .
8t cmiRsa? RE PTEL 36 e ealbtPETRMR, dnatysis, with the
eQEeptith P hatRBtRERlESciANCoReRIdidncrddbOmade! Furthermore, the
structural Formula IV, in"certain enbodi nents of the
enhamsoedi spectrab’sirdctmsalc msphitinngf t'f@ NMRrvisnegat i'HeNMR allows
and paqsitively charged, and i medi ately adj acent_am no
diféergntiatien ok gy cacsardingyty braneh rl@agegISe nbbypigalys the methyl

resi dues X X12 X, X 4 . and X1 .are ,not del et.ed,

réspanteathe Piperelsi senertebilY ae ARaRelSoniSudlifin for methyis
c TGE t Ofrldl- L i .

(QUSEN R BRpSH T194. 5 pBfle. Suofioind- el Mrafithes (14.3-13.9

ppai), anbethaiy (13.947 pprhkrfere with, and in sone

enbodi nents even enhance, the structural and/or

functional properties of the peptides or peptide
[@6074] ogs. KldEndanaysisnise deasiblye ppefiorindd sbynpropeptNWMR, with the

ORISR LIRS 8 %2 ol Sl S e
SRR PG PHEG R LAl R0ty A pepyeen 5

SPF phRG hhd Thd VABRATCHS prétons BerwEH 5 deark2/8395pAf 1,2-disubstituted
Fornufa IV. Certain amno acid residues in the core

oledptic gestons despaptd abetharfa$-Gg3 ppM famgeu | Thel tvisabstitheed olefin peaks
replaced with_other am no_acid residues w thout

oxersan thecwiny| (Hodpeaks an dhe Py3-480nm fggion, the winyhgyntributions to
G s even_enhanein he,.act i vi f.t pept.i ..and

oS g8 47 KFBEE0E YR Subtdfu gt baskd o Puidsd B L CE infEiral. The
101 it ' i te r ragso gt ion.
PEABDLIOMED oo ORI eGS0 resion

Thheokifmiatres@asicesnenen ccorectal dog the apioton amuttiplicities can be
residues in the formula are conservatively substituted

nosaplizgdothgivars mpolgparcentage) wlefin rdigisibugion, or compared to the

e i.nents, seven ix, five, four,, three WO r
RSB re &8 Slonalich it Far W8 seb etk abOFs, BF the methy!
al . C g :

A0S} (PR R TeRial Soncehfalighy £ &1 oRER peFT08Arbons).

pepti des set forth bel ow. Peptide M

0dFERL1 COSRMRERYIsL K Em{ovnof nhiduratron \ h i
[ HCEENENI TVPDTKV%EYAV\KE{I\/EV (0 SE?) | Dr Ngn %M?%F ﬁ@s O the fluid
viscasifpaoy fhiid Imoleculaneveight. willdweredisgositzeflufthhas higher degree of

t he above t.ed structural nmotifs A and B that .is
up%\bﬁapgﬁtanﬁghlgﬂ%r E{ﬂm@ﬁtnwﬁbﬁémﬁhﬁhﬁr YHGES Y, 2%@ has lower degree

. sk Ll i . . '
of U AaloR ol bRS AL BULF 1SERBR! i tbr frpnen o ieh
hp&Ygeh §issuba iy ied @38ng AR pdBtheriR%idnt 18P the BrohH8S number
than 65% | ess %ﬁ%{n 60% %essptﬁﬁa{% 55% Iegfg’ tg?rﬁ 50%
mlaybe lowan thitgrvithess thehydb@en presscehalyibally,| fos redtanthan 20
30% or less than 20 percent sequence identity with

any portion of the am no acid sequence of nmature hunan

EPO set forth in SEQ ID NO 1, wherein said portion of

EPO contains the sanme nunber of am no acid residues as

sai d peptide. Applicants further propose that the

ti ssue protective activity of structural notifs A and

Bis due to an appropriate, spatially conpact charge

Y o - o o o, L



provides for the required spatial l|ocation of the pair

of charged am no acids (i.e., the two negatively
webawgedanm no acids and/or the, positively andPCT/US2009/000449

negati vely charged am no acid). A sinple exceptionis

a linear peptide wherein the amno acid pair is

i mredi ately adj acent to each other, with the required

toi §OA0 t St ey alphiaimlefine ppahiced e ibathiboimventive process, the as-

Ac ordin%J the structural notif A_ is_enconpassed ?y )

synthepiggd s%@@@ﬂ!:éam KM namber; ek frome 30 t lgss than 1, depending

0Hi Ni.-N -H.2 (SEQID NGO 5), or by a |inear sequence of

géwﬁg‘g%FEHVESidues wherein Ni and N2 are separated by

1, 2, 3, 4, 5, 6, or nore intervening residues, e.g.,

[g{)mx' X Xphy ekl stﬁgﬁhg {}Ran}akgg%\?% aﬂr% ?]%glgflﬂé@g t}ﬁ'oduced by

d by any rticular theory,
thibainveativé igreuesspard eaiquen ast benfimnéd Oy CHarg@d*@INMR. They
acids in the peptide nust be spatially oriented such
contain aheery dnggwmomurdfmsyhd@@obﬁnss%qﬁli Ris agd)much less of

aboyt 5 A apart, preferably,,. about 4 A tog about 5 A
the, gFher tyRes Hg RIS ?téqraurlg;l\{léy&fnwbétwt@@ OJb‘g‘uiUb&.UQ‘tﬁ\d olefins.

198y nCS ACERRL A0l e 8 ypiFinc comen
of ith® 1y dIpRA016TR perluREed fif piGiPhHOGSes Mated ¥R AREdNIRRne used
al pha helix, charged am no aci ds separated by an

with MAEnhprgnatersio Indthd presindirvention, sthe ovibglideriee dotteat is more
tertiary structure an al pha helix in

U 0 pEOIRr 96 T Shint 9% omies  (RBR 024, A highes amount of

. ! i Aot ;
Ve alpticheton i€ Ry A GREHE BPGHREC thes el of otefins
afcSBRich I88FRactive ??n ﬁﬁ"ﬂfgrﬁyﬂ?o%n]ag%h_]or%r )fﬁﬁfﬁﬁlkr)ﬂng}ionalizaﬁon'

i ncorporated by reference i'n 1tTs entirety).
Thessare many exdtheds deddribiethtoimaxintdé cheambant pEpinydiiene olefins,
that contain pairs of_ charged am no acids such that )
syghe aghthoge (diselesed Hai HS Pafant dNop$s28§6,923 .ainronporated dierein by
Iéf émg negati ves) be confined spatially to within

BSH 6.5 A to about 9 A of each other. This can be

provided for in an al pha helix by the charged pair

ung sepas; ] ok [ I

008 e T Sy flenty o Hsshlth BELCRSRE Wi e afhudride in an
efi¢ @€action! h€hbg lark b nidie regdily hsdrehutedtd givd fully saturated
about 9 A separation. One skill'ed”in the art Can
hyidrocabomst don ihigh perfocmanee fhaset stogkspt | Wsuahpt the degree of
ner al n e appropriate

Ly required to, obtain t, . t hree . .
hEiRgR R PTG oo ARISRTY S il 04 the oA FIGS aith a higher

4 .gn ago) I Q mmc ihe
Bk AT of oD RBCRURLT N ET bl Meufipbp usualy have
bettet anmﬁveegtwemt{.t NETKATFROY br PALRNST thistsdl¥8ure have high
am no acids or between the side chains of any two

vianylideneicooitent and laee dlectaford rhgreaayenatilagd hydovgenationheo provide
art, or des%giged herein. For exanmple, where the
they, feroation: fi low bsemipe yrumbgr fhwidsr otldien bremieowimber  after

e .se ' Wo si de chaing of, the

hydiBeSAMF JF SRREARbRNE I Sar ks PeleBbit Teosc fhap 2 more
RPErfabRNeas th r | t#hRA 1C
PRAUHBDISE (h0k 21 Ak oAl IS4 5ol e 05
mbke eeeftratdysiessiaharc dol.di Geherallgf thdrdowet nhe dgbshine number, the
residues.jn said,Portion of interest. Were the
betterdhe axidatiye s#Rilist r uct ure of the protein and,

therefore, the portion of interest is unknown, or

wherein a fully synthetic peptide is constructed based

on the teachings herein, whose three dinensiona

structure is unknown, the charge separation of two

side chains or the spatial distance between two

carbanyl carbons within said peptide can be esti mated

usi ng the three-di nensional structure predicted by

protein nodeling software as is known in the art.
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ii) a hydrophobic residue in position X2 and/or
hydr ophobi c residue in position X3 of the notif.
waEz@appHa92 of such preferred i fs may be the BETJUSIVOLB00449

(i) RS- X3-X4-X5- L (SEQ ID'NO:35), and (ii) R V-

X3- X4-X5-A (SEQ ID NG 36), R-V-L- X4-X5-Y (SEQ ID

NO 37), K-A-V- X4-X5-L (SEQ ID NO 38), R X2-L- X4-X5-L
[Q0SER | D NIn 88} entodRmSnt,-th&PAGs HegcBb@d| Rrél@ otitain Yesubstantial
Ser §S) or Thr (T) is in some_cases preferred_in

apmoEnt i natgatic RESHuCurss {MOtpereds Bre BAOs have mostly

%%Hg%?{&%%g@eaﬁszg?ﬂ I %1%{1 glself):l tghif’h%gl/a?{lc g?%mnglsobé)neﬁmal for
tRRibrRAA gﬁ’%lca‘?fonganﬁgeegﬁalc %fongxﬂiea@ QAR HR' déﬁmﬁf&he amount

associ ate t1 ssue damage or dammges, effects
of ymmiriads as eletdririingd blyeC E3-INMR hrethak hasdesciSbed i thfﬂbubllcatlon
I\/bt if Care: Peptide O DSRVLERYLLEAKE (SEQ ID NO 41);
Pepthesps P Nel Tvmkvquhk@ SEQRPotywtenerl) ; Pprtngje Novel

h&ﬁémﬁfmvéﬁ%&i%@@é 0&& i)létgyfeﬂg (gfane 5atalysts

1oRhiaf o@olﬁniéfrgé?gﬁneeﬂ?gmf PolPH B} t‘i’l%ﬁn fv&h 3@9;52{@% 4497-4501

prevention, trea amallo ati on, or nage

(1999) s eBb ehis rpalemossislicativno i@ ideding 4 bubstaﬁuﬂl}d%'tﬁtﬂi% PAO as a
damage, effects or synptons resulting therefrom is

polysear eomtaining) abﬂerasplaboupa@%, deichoass mege share @bent 80 mole% mr

oI Tl St SRS S84 o
1e§§‘ndal§BdP £ té?lghaé’s‘ h%én;tysé’fm&r 95 ARORidls. TfH EnbORERERHS the PAOS

sequence I’s derive roma corrparl son o

h&2: i ataeeRtpslgmee straeiré a9 'Be%e%ﬁﬂﬁéd‘ b§ t'h@sarﬁ&&htaéf' P triads of at
acid sequence set forth in SEQ I

le@ﬂEﬁbDMKBOTMDld&NWEﬁ@E] Ispclamas aalezﬂt a’eoutd‘lﬂr Elq:le‘kﬂ, |ad deast about 60
th o acgjd seguence set forth in SE D NG 46
mvglﬁ/% Ee %@wﬂﬁ/w emhaty lgastoakouty{ prmelee, aasddetermmed by

r sequence simlarity to EPO
C#h@*@?@@’ﬁé@g%@%ﬁfﬁ%@ s: qf\( X) N( I><) ON( xl) pé( X)qC, (SEQ
I D NGO 47)wherein Nis Asp (N), Ais a Leu (L) or lie
[0()‘7&] |>O( : :Id NEORRII BRI MBHt qmsnﬁhs%i:dsﬂr Yubthef l%la&gs '8 PAOs

B is one or nore am no ac
cc(rﬂplpsm@)mrd_’gt&dsfﬁf 765mble%) or ss /60 nﬁ(ﬂ):% oflldsS, 960 molkPl or less,
C 1s one or nore hydrophobi c am no acids (Ala (A, Leu
4Q imolefp eor( lgsso3Ovanolesp yor lessyr éDnn@le% or Jesmnandetermined by

I ds mthe econd as I due. An exanp
%‘?’ ‘p{ E\? cHeare %FPF eﬁ%{ﬂ?ﬂ%@ gt r@ﬁq@yp@mrg)@g to the
@@i‘g%le WEM TVPDTKU (SEQ I'D NO 48) derived fromthe
EPO AB-Loop. A further sequence in accordance wth
Structural Mtif Dis LIRX INNX TX3X4X3X | X | wherein
0¥17]i s anylrpafdiReréhBodifrentSt Qfetlcn
[(L)] or Arg (R, Xis a charégry%gyn({)&g%?%&h S H'trlads
1nghesamnuntg)faabdmar8@euoba%rm lass, duck .as Sbout 70 rrﬁbld%tdrfless about
Fur t her, tides conpri si ng a core amno acid

6(%@:&9]@%3@ é¢ssx %oxtgf S0ymole3oporxlags, gbaytyxd0 nxgle(Vg@Q less, about 30

bR E" BB P18 2 st ool 0 blagblgi Ak or about s
mbRID &Y 3K é‘sedeté'ﬂnﬁﬁﬂxl%e oﬁmon( 3 Niigal ngnzﬁgtﬁeﬁwaﬁ@&(wm

(L), or Trp (W, or is a bond; X can
spl@hleo{dépy_accotdanglt() Ihe)@rdcsdumtm_ewdently any one of the
20 genetically coded L-am no acids or the
stereoi soneric D-am no acids; X7 can be Asp (D), Qu
(E), He(l), Leu (L), or Val (V); and X8 can be Cys
(O, Lys (K), Ala (A), a- am no-g-bronobutyric acid,
or Hoc, where Hoc is honocysteine, provided that
either X3 or X8 is Cys (C or Hoc are useful in the
prevention, treatnent, anelioration, or nmanagenent of
a disease or disorder associated with tissue damage or
damage, effects or synptons resulting therefromin
accor dance W|th the current | nvent| on. A var| ation of

L - o o . " Y a1



variation of the notif is disclosed in which the
nmononeri c peptide unit of the dinmer or nmultiner
W@ IpHPHes a core sequence of]\%m no aci ds PCT/US2009/000449
YX2X3X4X5GPX6TWK7X8 (SEQ I D 51), wherein each of X2
and X6 is independently any one of the 20 genetically
coded L-amno acids; X3 is Cys (O; and X2 is Cys (O).
[0078] her vdni ahother cdmbodinuatt i this Sdlektlegiresﬁahhwlfremllates to PAOs
t he nmononeric peptide unit of the dinmer conprises

haying theqado e %Wm&%éhmquwmxgmxsmthwabwt 4, less than

%9?‘;51%’“ Ul 3P 2 DR abiiEd § Sefelmlen B Cepons 3 Nuclear
sgrg}icq?%dﬁageé W?%%ﬁgéﬂsﬂcfﬁaﬁlgqultﬁé ocje?&%rg BBlow.

or Tyr (Y), or X4 is a bond; X5 can be Met (M,
ﬂ’@ (F), s Hotdd dbovel CaBoka 3ANMROY Wed V! dét¥mirRN@cticity of
X8 can be Cys (O, Lys (K), or Ala (A). In another
thea pobtriphaotéfinshef thst plfeserhtodlbclxsmed— ¥Bantitati€ply (Gomeadases, and

t hys,. the rmnoHerl C pepti de uni.t _of the diner
qualifstivels i hersseq 3 MYRo ey e wysesho texdetgemine  the

GPX6 53

cGhesualioh ?ﬁs‘gﬁaﬁe%%@%% 5 MRS mAOR M kel dsgmic) and
(R ey & XAl SER WBINO Sblpostih ook HaNlifole.  The
Arg ( (H); X5 can be Phe (%?

coacmimmtidas (df) thelse wrigds deﬁhe whitherMitie ﬁ&lbfmeirls\lad)ta(;t\& atactic or
X7 is Asp (D) or Val (V); X9 can be Gy ¥

syrdiotacfic. pe((t(g fornaPAR) saraple qrg) acqwredhm (h]q olém@mg manner.

Appposiaid. 108 1400, 102 Yof e BRQ' Smofd & Bhsatffy 23 m1 of
Cﬁ@ Q%rﬁ%qéf Saghletf 198halRiscTABproRhately 19 el (sHedtBasis) of

chigmiuBieacétSlaceldnaté Télaxaﬁoﬁ/agelﬁt\/)Cr(é&cﬁms kuild%ki&o(vh)e sample to
Hs (H), Lys (K}, Leu (L), Mt (M, Ser (S), or Thr

ept@nce e.@ta\pgqqlsa)thmnam sA(nijsw@f &gmspy@tngy@ pexformed according

PR e @ﬂsﬁ) Tsady 1M pnd Zﬂnﬁgﬁ) L Lot F?Eab/é'ff’cfefcwnce
1121%1‘ ﬁlopg)@srﬁgib\g@ze%tzyﬁ(ggﬁeﬁg%g(ig??ﬁ&ﬁ\/\élgﬁ%a & ﬁ% )t(l';'e( Eq%%(aﬁcatlon

afé fintePPationest ér) grodp rebdnances, Ml rénYoval et thair d@@itpﬂ)@tlons to the
(A) is (H, Lys (K, Leu (L), Met (M, Seré ,
p¥aks psed inxthe gnalysis( RTho rdeepsvc(luglan(Qrez enetige yitli rAqom NMR

Iisart NolsPsp TMR Hatanaly s SoeaiecusiPe s ha/1 b efpizian/ Gaussian
ll%tSF’lB & iRt (ﬂ’ﬁﬁ%ﬁ‘éﬁf akb %r{ hﬁpﬁéc?gc?égth&nmt{) gl?StStOI' ghtc'cordmg to

BFat on agenen easSe oOr
(RSAOE 7, QA dWirttHialli 361 %ﬁnféi\n@&%d%t WiHROBEmdRlfiff HRufbution. The
syrrptorrs resulting t refrom are: Peptide S
adiestabGCRPERAMYRCHK EieseSEQ 1D AOthT )fradjmn d€ mMonomer added with
GGTYSCHFGPL TWCKPQGG ( SEQ. I D 58) Pepti de
IRSERRCIVERE! L cEoy deidilsvingping) frempt .Ssteotk;trlad measurements

LR £ AR 81 BB o e st

sOECNY OIS cREE Bie te PRt ion NFridd (P904rda®l, A cademic Press, New
GGTYSCHFGPLTW/CKPQ (SEQ | D NO. 63) Pepti de Z

Y@E‘I:,YAQF-IWGDI\/H"WWS( SEQneasUNEmend)s BEphctiety’ df polydecene and
QSYI CYMGPETWECRPSPKA ( SEQ I D NO 65) Peptl de AB L.
p npwrlgasesses | hanegxepples piscienact YEGAGPPatowc application

i GPLTW/CK ( SEQ I D NQ 68)
P@gﬁ%@"%@@&@ﬁ%@@ (SEQ I D NO 69) Pepti de
AF GGTYSCHEAPL TW/CKPQGG ( SEQ 1 D NO. 70) Pepti de AG
GGTYSCFGPL TWCKPQGG (SEQ | D NO. 71) Pepti de AH
TYSCHFGPL TW/CKPQGG ( SEQ I D NO 72)  Pepti de Al
TYSCHEGPL TWCKPO ( SEQ I'D NO 73) Pept i de Al
YSCHEGPLTW/CKP (SEQ I'D NO. 74) Peptide AK YSCHEGPLTW/C
(SEQ I D NO. 75) Peptide AL YSCHEGALTW/CK ( SEQ I D NQ 76)
Pept i de AM GGOR GPI TWCGG (SEQ | D NO 77) Peptide AN

1 I ~r<I1 v AV 7 N~ 1 R I\ = ~\



Pepti de AS GGTYSCHFGPLAW/CKPQGG (SEQ I D NO 83) Peptide
AT GGTYSCHFGPLTAVCKPQGG (SEQ I D NO 84) Peptide AU
W@EEYSGHFGPL TFVCKPQGG (SEQ I D 1 85) Peptide ARCT/US2009/000449
GGTYSCHFGPLTW/CKAQGG (SEQ I D 1 86) Peptide AW
GGTXSCHFGPLTW/CKPQGG ( SEQ | D NO 87) Pepti de AX
GGTXSCHFGPLTW/CKPQGG (SEQ | D NO: 88) Peptide AY
[0S0 XSCHFGRL. BviVEmBOHm et X the @rbﬁiﬁ:—tﬁﬂ'&):ﬁBE@ HdBexNGs8ﬁ1)oduced in a
Pepti de AZ GGTXSCHFGPLTWCKPQGG (X = p-F-Phe) C%
sem@tg\oyy pEF0der m@xﬁum@m@tﬂmcmms@mﬁ Jy 80% or

oA RSPt BB SRS R iy o0 on
e

LGRKYSCHFGPLTW/CQPAKKD (SEQ | D NO 95); and Pepti de BF ’
(88T )Y SEHFCR SHWISKRIaGneREGhS ProfRictity 6f the%by@dsqg @t least 1.5 kg
Mot1f F.Further peptides derived fromthe AB | oop o
ofRabprodust pengranesl @snsitibh mdtal somﬁound,psmas delema’y2 kg of
further be stabilized by chem cally adding a
tasalcgrodpet per grem ef tr@nsﬁlonéaetﬁ 6PrEPERNe. IF@Stt3ekgri0ﬁ fotal product

pSagiath o WopsiioPomely soBtrfds of a8 S Sl DuRpRufind gram of
tr?n&ﬂﬁﬁ Yhefal '}{Bﬁr} gound! BRleAt Y H%gft“ﬂot m'}n’baﬁctpg&v 8fdrh T transition

tment, orafion, and nage di'sease
rrﬁialdt@tﬁpd@llid asts msatledkgn éthtdtal predute pegegram ddnagesition metal
effects or synptons resulting therefromare: Peptide,
c@apdund,ovr natARasEI 2ENZT b peEtyot [pewogran) of pegnsitien metal
BH D- Bi oti n- AEHCSLNENI TVP (SEQ I D NO. 98); Peptide BI
C%EEH@;S‘E@EM TVPDTKK-biotin (SEQ I D NO. 99); and Peptide
BJ AEHCSLNENI TVP-D-biotin (SEQ ID NO 100). Moreover,

[@gﬁhggpbg?ﬁg%r gﬁbﬁ?ﬁg% ﬁ?éj @élug 1git§;gff . ?Br&%@gis at least 1.5

g%fdtofeﬁ r@k?lﬁcta?é’r Srahy |ofthé”n%|n &drdadihgaari6s Aktlvatdr vdmpound,
cid residue along the peptide sequence A particul ar

swibasliatdeasto? kghefpofal i predhets pett gramsof eheanmbnecomediggting anion
havi ng the peptide seguence XAEHYS (SEQ ID NO _101),
agipater ﬁomppgn@ A Jeast Arkenef setph Predycd T @sAmaPH nARcgordinating

ST B SR o 08 A B SA° LA of non

St g*ﬁmgfn% vafor (dagngdunet aﬁ[@a@ﬁ’ﬂ@g 8f f(ﬁ§l‘ ﬂﬂdﬂubﬁ?é&t gram of

an apprépriate distance fromthe sul fhydral group o
nbh&o&ﬁhﬂﬂ@n@mm actidfatoe s¢aupoumd, f prefertably dt deddti He kg of total
bond with the sul fhydral group of the second an no
peasiugt persgmm ofinoR-¢pardinapagtanien getqweﬁt: eomcpﬁuad or at least 20 kg

opkfft erBuPber st AaT sppRi i phivortfiyhiofisPpqund.

Forrrula I that are useful in the prevention,

[dds§ tment 1 amalel RfALiORy h?ﬂéj tlﬁgﬂg&%gg&ﬁw 18r $he GAefllocene or

i sorder "assocl ated w or danmge,
n@ﬁfc@ﬁ'din F@Yéﬁibﬁ”@ctf\ﬁ&éﬂ ta@@hés*éebéfrfp@ﬂbﬁlfseard:’ﬁﬁhamﬁ the more
BK TTGCAEHC SLNENI TVPDTK (SEQ | D NO 102); Peptide BL
eXPRSGSL NEMpDYPDEKthahSEther mdmponms ‘in Abpt ¢a1elyst\/|s§Z$tEHK:S For an

SEQ | D NG 04 d BN
eéw%lcple ﬁpﬁraéwsz)ltegiﬁﬁ%fw 59%&‘(3?{ e?r@g?ea%el) 5 ke/g of

sl FoltP kb sen e kﬁguﬁ’bﬁﬁ%bm Fhe Br

TTGCAEHCSLNENI TVP (SEQ I D NO 109); and Pepti de BS

[@%E](;'CSL NKith BhPenybdaifenBifk Plod¥idt pkd@uddd RéreidRas a selectivity of
enbodi ment, the disulfide bond- stabilized isol ated
6&P&dlﬁfsb\fed(]@£pt lebs hyslrdearboms, sathhas| 5026 drigss, 40% or less, more
chemcally adding a small bicyclic nolecule to at

| east one of the N terminal end or the C-terminal end

of the peptide's am no acid sequence. The peptide may

al so exhibit the following notif of at |east 7 am no

aci ds having the peptide sequence XAEHYS (SEQ ID NO 1

11), vvherel n X |s a f| rst am no aC| d resi due

T s o o e




group, and wherein the sulfhydral group of the first
amno acid residue is at an appropriate distance from

wo bosedidhydral group of thev\??cond am no aci dPCEERINE000449
to formthe disulfide bond Wth the sul fhydral group
of the second am no acid residue within the peptide
sequence, thus stabilizing the peptide (Fornmula I1).

20081 o1 dessamprefepabldeb%nondess; ddacer Messh 10 eorSlasacfonr @4 or less
Motif F, Formula Il, that are useful in the

hysirecashons (Yo by wgighsmnless atheryvisg ne§d).and nanagenent of
a di sease or disorder associated with tissue damage or

damage, effects or npt o sulting therefromare:
OB de BN AERERRNRCRRPNE (EEPY Bigiopedenpanc, Huid produced

Pept,i de 1Ot b RnOEH i 0
hegBR e vy b IO EpbrisYe: Pletiathy o0 Ay prkfitubly 40%
oraxheifeg-rﬁ&teegre@?@ogesow&snﬂﬂ@l,_ pReEreBly 76% Bi_f)hi(fré,,spﬂé?éﬂably 80%

peptides, fragnents or mnetics disclosed in U S.
orRass prrefioably 90%0 61 Meke, 61 preferably; 96%00rmos8, (Yo by weight unless

6, 346, 390, 6, 932,968, 5,835,382, 7,037,902, 7,084,245,
otheryvize poted3o8: U. S. Patent Application No.

20050191301; WO2005/021579; Skelton et al. "Am no Acid

Determ nants of Beta-hairpin Confirmation in
pibk¥dshr opoi etin Receptor Agoni st Peptides Derived From

age Display Library," Journal of Mol ecul ar Biol ogy
[0086]. 316, Thesprecss AeSdtibauhhesein 160l -piod@ée the vpelly-apha-olefins

al ., Functional Mnctry of a Protein Hornone by a . |, .
enmploys dectaljoeens: catalystsEogethst ayitl onegirpnese apn-zpordinating anion

Science 26, July 1996 vol . 273, no. .5274 . 464-471:
achafss and miptipgally Ut oBf i RG LS BAF VAP REE PisslCrygdEer. The

r " o 1 . o,
mEfpbOfe BYGNe prgRRBEREed Ysfind RS lorcdiiiényl) wansition
méta- é@ﬁl,foﬂlﬁbﬁlson(ﬁie adlass( 19 &atddyste heonsprises Bighly substituted

3699- 3710 may al so be useful in the nethods of

meawdlocendsnthat tgive tigl wcatadysthpreguetiviey podsprodyce adpradust having
.or di.sorder, pof the current_ipgvention. §.
KiBg TGS TescRPi et B v, fiengigg ot 108°C, Another class of
; o~ o . . . .
a0 A1 A BB S8 RNATERe 2 n g wbridgea

arid3hibslterRdeshivpktibithatedbindehks taddl Bhifludreney. et@ui¢l agpect of the
di sease or disorder associated with tissue damaﬂ?e or

procesge desdritect seroin algopncudes weatmeant 9fthe fesfid alefiap@nd solvents
_f\re herefore therapeutically effective at preventi nsg, h
(it used)h Ry, PUGEING JVHPRAR B3 SHAAM 4PricHeYF Gpbydepeysons, such as

i sor de ocCi :
pAbRRESES IR Yol bREHERHPIFRS, gl Tipoyncs, amor
ace¥flefficn&on@Pdundsl NCIPKES trdatthents ROtbdlieRededot dncrease catalyst
interleukin (IL)-2, IL-3, IL-4, IL-5 1L-6, IL-7,
protduétivity,-tificatly Hylmbrd thayr 3006| incrense imcatalytsageodiwitioity, such as
stinmulating factor (GW CSF), |eptin, granul ocyﬁ1 o) )
mer $han S0Vminerersr) iR acatalys Rradyesivity e pretsi thany 5%/0( iRfgease in

factor (LIE). cilia o@t.rophic. f .
A s EY iy, pebSfrar B ARG i it bidelihivicy, more than
SRk O rést il 84taRGt frrelaétivily, Gable tRAN LID0DOPI ifikidase in catalyst
(EPO and prolactin.” Consideration of the secondary
productivity,eonméfeOtlano2008% jndresecm fcatalydteprodaptivayi oin many
of a candidate peptide via the spatial_ arrangenent of
cags, withewturifeedtinngof fegeh aletiag, sgbieatsaifi ussdaer purging gas stream,
| ocat ed wi thin honol ogous secondary. struct yres,,w tdj
ongy Y ShInnD EyVGRTRE OF SCED LT CP Ryt (2 Je& athiadeS
and | L-3 (Kannan, 2000, Neuroi mmunonod. 8:132- 141,
hereby incorporated by reference in its entirety),
anong ot hers, have been shown to possess potent
neur ot rophi ¢ and neuroprotective activities, due in
| arge part, the Applicants believe, by stinulating a

tissue protective receptor. For exanple, considering
helix B of these type | cytokines: Honpl ogous am no

T T ——— a2 ~ a2 "~ I NSNS\




NO 117) or Peptide BZ, SIM DElIlHHLKRPPNPL (SEQ I D NO:
118). In an enbodi nent of Structural Mtif A Type-1
W@ 2100k94182 der i ved pepti des an epti de anal oguRGT/E82089/000449
the structural Formula (V) (SEQ ID NO'1 19): Xl1- X2-
X3- X4- X5- X6- X7- X - X9- Xi0- Xl1]- X12 - X 3- Xi 4-
X 5- Xi6- X17- X 8- Xi9 wherein: X, is Trp (W, Val
[@087] Al a Ghe pi-dﬁ:esi Xpreferab[yPh, cdngimupiy or%mié&)ntirﬂmps or batch
(D), or Thr (T); is any am no acid; X is any am.n o
Peedess) 1R produpg amlh@pban firkdescribeq heseine having a Ko/ %100 Cof

grajr%er(tg')arqobgﬁ{ gLe)SX zq/gﬁotl{]/j/ 0 8&‘) u(f%;: allsdéflm%ﬁ ig)st,oH%ro(ugly,ooo cSt, or

ab&ilt 36% %baug%@b' V& ¥r GBaLOLY t@rybeat 9(00@ ggii Q)ria%?ﬂg 8 to about

negativel'y chatged am no aci d;
l/ﬁ(ﬁ) ¢Hor aﬁyyothé) PA@des(clfﬂ).ed\Yﬁkelh\ébmpﬁse@o (P); Xi2is
He (1), Met (M, Tyr (Y), Ser (S), Val (V), Phe (F),
Lys (K), Leu (L), Gu (E), or Asp (D; X 13 is any
am ncoatalctlngmm orsmbresal@hl)i oltﬁlm n@da)qmaischdvm)g 3Thr5 Qalrbpn atoms
R
V\(lﬁ‘) agl)q{@&e@egubsg)tutegy%w wclomta@rppyl \%@nsg%n npqq%l compound

or Gn (Q; Xi6is Lys (K}, Qu (E), Mt
%Xﬁ‘g@eﬁ“f’@”“#\sn (N, Gn (Q, Thr (T), or Val (V);
Xn is any amno acid; X18 i Pro (P), Lys (K), Arg
(R, He (1), Asn (N), Ser ), Gn (Q, or Phe (F);
Xi9is Pro (P), He (1), Tyr Leug@3L), Phe (F), Ser
(S), Ala (A, Asp (D), Asn (K). In certain
enbodi nents, the isolated 3 and pepti de anal ogs
can contain fewer th aci d residues. |ndeed,
truncated or internally delxbed ns, of structural

formula V containing as few 1le 16, 15, 14, 13,
12, 11, or even 10 am no aci/g ( dues t hat

substantially retain the oral | gparacteristics and

and peptide anal ogs of structural Fggpula V. Due to
the surm sed i nportance of the spat a.%y conpact
charge configuration at the internal residues of the
i sol ated peptides and peptide gpalpbgs of Fornula (V)
in tissue protective activit Infcertain enbodi ments
of the invention, residues co pr i ing t he

Thus, in certain enbodRH oues X8, X9, X|0,
and Xi lare not deleted. The } iptides and
e extended at

one or both ternini or interndlly with additiona

am no acid residues that do pbt substantially
interfere with, and in sone enbodi nents even enhance,
the structural and/or functional properties of the

e tkges g% Heptide anal ogs. Indeed, extended core
“%E%? &2 SHQUBEOTFE anal ogs contai ning as many as 20,
21, 22, 23, 24, 25, 26, 27, 28, or 29 anmino acid

o S5 R0 ! ot IO RRGRE Wocar

rmealbde%wﬂtﬁteaut}gt@aéa&yl Yrddeéalsn ﬁzil@cziﬂb_sﬂiu‘?adlcals substituted
protective properties of the peptlde anal ogs of

hehycarbyd \tad@emis,ai silydoanbyl acadicalssi dubstituted hellymapbyl radicals,
pepti des and, pepti de_anal ogs of Formyla V
geupy karhylgadicads, irarsulsitiised germy s aadiga Shdmboth X are joined

nifi I f
By SRungEThe L FR 46 K sy ffte I sofelFHAY from ebout 3
pepti de anal ogs. Thus, also contenplated by the
present invention are altered or nutated forns of the
i sol ated peptides and pepti de anal ogs of Formula V

wherein at | east one and up to eight am no acid
residues in the



formul a are conservatively substituted with anot her
am no acid residue. In certain enbodi nents, seven,
W@ R009/094192, four, three, two, ,qr one am no aciPCT/ES2009/000449
conservatively substituted. "Il speci fi c enbodi nents,
the isol ated peptides and peptide anal ogs of Fornula V
are selected fromthe group of peptides set forth
tdabawt: 2(PemtbiotieatCihsK 68 \BENCINkd defthdrTedrkbPrah PleBaQdidlefiDor aryne
120); Peptide CB LLQVAAFAYQ EELM LLEYKI PR (SEQ | D NO
ligand;: Peptide CC HQLAFDTYQEFEEAYI PKEQKYSF (SEQ I D NO
122); Peptide CD DSNVYDLLKDLEEQ QTLMERLED (SEQ I D NO

R RS i T T G U3 hen o
s PRBBECKERRI SRR, 1 3R)0ofl i

i de® thit atLR83t ofreREiRdeto R is
R et e EE A D | 20 DD Ser aneBr e
n@Kh}yQOgERFENdPFEdkNoAQBENEHE( BEQ1$ oNbydic®n; ambprlicte any two
CL AQDLERSGLNI EDLEKLQVARPNL (SEQ | D NO ésl)- Peptide |
adine PR TRNouPs | are antionalindaimeds e form Npsubsiitptedogh mngubstituted,

SRR GL ekl oo BE ey b Repo b iC Bt Hfent: and

K TMd(
S5 Ea5 FHAE O SBD sSyconpms
wheratte h@larertiods fraahsitibn Shetat compoubdttofactivatdreis 10:1 to 0.1:1,

I sol ated peptides and peptide anal ogs based on Type-1
ard twhemdke alklyluahmuinunh compavsdnisd pegsenhetheumadag ratio of alkyl

a0 o, SSdtEta Bl bRnd 6388 1 Mgy, uncer

(&% .0 (P), Leu (L), Tyr (Y), He
p%%er%@o&é})ngﬁ%& ?%e;ﬁ{'xz IS a negatively charged
am no aci ¢y hydibgeh ds %‘ﬁes@ﬁt ap agsirtlal ples@ieroM0ilstol160 psi, based
X3 is a negatively charged amno acid; X4 is Pro

P),
upen thavjotal\pressuvg of e (eactormpretheonceantyatiay) of L}@hycirp?gen is from
A , T : d. . t ai mbodi ts,
1 e300 erbior el EDEENG pepi  de anal oge can conta r
f th L ' ' ,
 nt et nal 1) SATEYBP G Pt BRI eSS Pyl 31y CurBon atoms

afeOprédent gt 39 KOMmMAeYS or’ mdte Bhsedlaipon & NOtaACkBlume of the
resi dues that substantially retain the overal

cathbystactevater/alkylalnminims veomppourst t sokationspemonemes$, and any
fhe isol ated peptides and peptide anal ogs of

ddwents of salvents prgrentun theygactigns he surmi sed i nport ance

of the spatially conpact charge configuration at the

' rnal residues of. the isolate eptides..and t
44 oge oftt B0 Hiresdiment. # BErEa fo BRBbis R HAD POBHuPRa-olefin
haVIHEA K Oy, SfEeAIE thfiiBt 8! (W drHioREGAhpiiEsY and

pos tlvelv chtrarged and | mmedi at el y adj acent am no

aci ds ar eayotcomedotingd in Bhwsaction eent.aim thobpesemt 9f hydrogen

residues Xi, X2, X, and X4 are not_ deleted. The
(nrefarablydfrompt (@ tx40408 prapthydweighi o dydsegamr ane gr ypore Cs to Cs

can al so be extended at one or,.both termni.or "
alPREATR LN T ORPIRTSA qHHLR PoR-CaRRAiRRtinG anioRsptiivalon pagd aggansition

] i ot r Li2, and in sone

nﬁ%%o ﬁﬁ%&?@lgggﬁxgﬁﬂa cggiﬁﬁghg?ructural and/ or

functional properties of the peptides or peptide

anal ogs. I ndeed, extended core peptides and peptide

anal ogs contai ning as many as 10, 11, 12, 13, 14, 15,

16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,27, 28, or

29 amino acid residues and are considered to be within

the scope of the present invention. Preferably, such

extended peptides will substantially retain the tissue

protective properties of the peptide anal ogs of

Formula VI. Certain amno acid residues in the core

pepti des and peptide anal ogs of Fornul a



VI can be replaced with other am no acid residues

W thout significantly deleteriously affecting, and in
wOoraewy/0g682s even enhanci ng, t activity of theCT/US2009/000449

pepti des and pepti de anal ogs.” Thus, al so contenpl at ed

by the present invention are altered or nutated forns

of the isol ated peptides and pepti de anal ogs of

Fornula VI wherein at |eastRbne and up to five amno

acid residues in the formul a are congervatively

substituted with another amito-acidRresidue. In

certain enbodi nents, four, S two or one am no

aci ds are conservatively SWip ted. In specific

enbodi nents, the isol ated pe g(amd pepti de anal ogs

of Forrmula VI are selected fyom\the group of peptides

set forth bel ow Peptide CRRNETVEKVI S EMFDLQEPTCLQTRLEL

Y (SEQ ID NO 138); Peptide CS NLKDFLLVI PFDCVEPVQE

(SEQ ID NO 139); Peptide CT MX

RDTAAEMNETVEVI SEMFDLQEPTCLQ (SEQ IO RO 140); Pepti de

CU RLLNLSRDT AAEMNETVEVI SEMFDLQEP/(SEQ | D NO. 141);

Pepti de CV LPLLDFNNLNGEDCQDI LNERNL/RRPN ( SEQ | D NO

142); Peptide CW PTRHPI H KDGDVWEFRRKLTFYLKT (SEQ I D

NO  143); Peptide CX HVGHVDVTXYSHDTSGEDVFQKKKLGOGL ( SEQ

I D NGO 144); Peptide CY K KN NLDSADGVWPV ASTDQWS

(SEQ ID NO 145); Pepti &&—€X W AECELQRV AREVH ( SEQ

ID NO 146); Peptide DA LRAHRLHA ARQTYQEFEEA YI PKEQK

(SEQ I D NO. 147); Peptide DB

LVYGASDSNVYDLLKDLEEG QTLMER 48SEQ | D NO.  148); Pepti de

DC SNVDKETGEDG (SEQ I D NO 149); Peptide DD

QEERRRVNGFLDYLQEFLGVMNTEW | (SEQ | D NO 150); Pepti de

DE EEFFRI ENRSI DAFKDEVWWASETSDCV (SEQ | D NO. 151);

Myis afSrerpd aetalDL ENLRDLLHVLAFSKSC ( SEQ | D NO.
152); Peptide DG YSTVSGDWQLDL (SEQ I D NO 153);

R el e T Al N—
o422 R0 SARHECHIBL AR S

hhI3chiByl 13alidaent | B/1EdbTKDREEL AN SVEIbKEIIVKEINGMYY]  radicals,

(SEQ I'D NO 158); Peptide DM VEI E;%FKRLL.EGNELI vsQ o
getipETRrySEQ@licBIsNOr substitutéek geimaglcanpyl radicals, or both X are joined

a bg&%@%@%\ég\é&s gﬁ% n&%{% aé&%@g%kam?ﬁé’ tfrio(%r? about 3

T Q | : i
SRR\ BB ek 2o (b, e, A UIEHE, Mdjefin or aryne
1ibShIMKINdTGLLEFEVYLEYLQNRFE (SEQ | D NO 164); Peptide DS
PPGEDSKDVAAPHRQPLTS (SEQ I D NO: 165); Peptide DT
RKETCNKSNMCES SKEALAENNLNLPK (SEQ I D NO. 166); Peptide
ROUL-\REP | drel ke &HEMMU Eer@vRERESSEFadiSa grouplOvhidiv)is a hydrogen, a
Peptide DV TCLVKI | TGLEFEV YLEYLONRFES SEE (SEQ I D NO, |
hewggatoms pthysdsocaby b spbstiseda hydvorarbil s hatrearbgbo sypstituted

h%@@eﬁfy )wﬁ’(‘?%i?'yf Sr A Ry Né@%gg&%ﬁ%gﬁ;%%%§g of R'to R’ is
oSG R R P TR Bt g o

aPdsiali 672 ) FVETOTRELERAGER IEnbOhogtR3Pr 3 Papleasetwo of R

EB , TVAGSKMJGLLERVNTEI HFVTKCAFQP (.SEQ |,D NO.  174) ;
teRAtarg motry drrpencsta BrstDWKDKRStOHR  (ase@ot bysgpgen, and where

175): Peptide ED ETVPOKSSL EEPDFYKT LCL (S I D )
o 7 BUACHISRT o R BOTRCHIENS FIEAG bt OTRRZSERIS? Poly-cyelic
(SEQ ID NO 177); Peptide EF

TTNDVPHI QCGDGCDPQGLRDNSQFC (SEQ I D NO 178); Pepti de

EG AWSAHPL VGHVDL REEGDEETTNDVPH (SEQ I D NO 179);

Pepti de EH LVGHVDLREEGDEETTNDVPHI QCGDGCD (SEQ | D NO




180); Peptide El LQRI HQGLI FYEKLLGSDI FTGEPSLLPD (SEQ I D
NO 181); Peptide EJ NHLKTVLEEKLEKEDFTRGKLMSSLH ( SEQ
WO Dod@»41282) ; and Peptide EK PCT/US2009/000449
LEYCLKDRVNFDI PEEI KQLQQFQKED '(3§E'Q | D NO 183). Further
exanpl es of tissue protective peptides useful in the
nmet hods of treatnent of the current invention derived
nigioty, ahd Whre -ahyawookdjaesnt t(Rfato R¥egrplip$ st farnt anGalto Cyg cyclic
Motif B described herein above, and disclosed within
oPEPHYUEPUOBMOBFLY61, include, but are not linmited to,
GVt CSF helix A fragnent, Peptide BV: WEHVNAI QEARRLL

el Rec Ao R, S i AR o oron o
Rzlr%g@.r KE?E%M@?’?E%\%Ef%{ }P '%géﬁ%ﬁ&ﬁbﬁargspHéﬁgal?)ﬁncluding

tlfiz'ilﬁ%_l_ d?ﬁﬂ E93rialiyibdiehi Xcobpaaiiilerdr. LepliklRe of different
BY: GIEKAKLVELYRI VWYL’ (SEQ I D NG 117): and interl eukin
c8miplound3. hel i x A fragnment, Peptide

BZ: SI M DEI | HHLKRPPNPL (SEQ ID NO 118). In certain

enbodi ments of Structural Mtif B disclosed bel ow as

[0089hul as WAy Xoniiswous ésdmeapt iadsxstemdthet ppemicsafer dydntended to

OB RSB SR U L SR Sty procss

DBk Rl SRR R 15y iy s an

ctal sPR o8 ERRPHRY/ dr FSds b VeV erlde®s) afel coRgiuallypenttoduced into

cytoklne derived peptides exhibiting structural notif
oBe tdramore ecassersuand polymeercprodaiat 1$ret)htmiu€diy writhdeawnngBy semi-

treating, anmeliorating a?ld mana a di seas
cantRNQNSY 15a§%"c?61ta% Yt Hhet SBGENER Lg oS olftehifdgdo operate) with
oA BB, P AP, LIS e ot o

pX%’méi\?’W(?&ldV\ﬂS@r(ﬁien wheke i the Ll%ﬁc(ah}s (H@ch( lak, mgh¥ndedd -and catalyst
Val Phe (F), Pro (P), or a (A; X2is a

cpmplonemsl ynd‘/barsgm&engnrn)) aaci anntﬁ@ally mtrmgmedvmtty one or more
char ged am no acid; X4 is Phe (F) (G, Vval

rﬁ‘é’é&“@@}l o )éTHFAProdﬂCt Wmtqng}lttepﬂy dﬂ@%’ﬁ’d’@dl ment of t he
|nvent| on, Type-1 cytokine derived peptides have the

ot Ul ERL 8 2 ¢SS o Sean GontinEPYS ¢

Val Phe (F), Pro (P), or Ala (A); X2 is a

t I
TN P e PRS-
cbﬁtlt'ol(léd byAkferafineads, sich dsYdontifuous oi\l's@nﬁl@o,ntxﬂﬁﬁui \B/gyeratlon by
u (E), Asn (N, Ser (S), Thr (T), Phe (F), Val (
heat r'Eynox(a‘Y) raks of sataﬂ)sst (dﬂ)f,eedlyldd(tiqn 01As<piv(eﬁ1) additlon( ESmce catalyst
L , ,
s‘elrﬂ}lonaQ#eéieqltcﬁnﬁ a@ﬂfzé éph@ﬁf%ane(vﬁés‘wg"@ng?@é?vaﬁ éﬁpalchweiﬁ% at room

I t f .
OB L5 TR D T BB B B, i
a8@ihdherd R Fackir 84d Wetighe! tHeoh&at! @ﬁréﬂc‘tloﬂr and c8n help maintain
containing as fewas 6 Or even 5 am no acid residues

cohstants uleattiont | winiperarai n This onedal bf chperatiorr can i centrol the
and tissue protective propert| es of the isol ated

tq;@mqaagg tgn@ﬂy@pﬂ?ﬁ‘eo degiredygaction tempsratuies aigually to within

1 e oA onf ECT G B B8l tsropprgtuggy within
3p@9§ﬂtﬂ‘@ aeﬁf‘&i Repbdrafira et WiRirPi °C b usd dedted @ Attre over a 30

or Vi certain enbodi nents of the I nvention,
nnﬁatecbeemd; raﬁémaalm;z; forthe reatia¢ reaetipnand positively
charged and i medi atel y adj acent am no acids are not
del eted. Thus, in certain enbodi nents, residues X,
X2, X3, and X4 are not deleted. The isol ated peptides
and peptide anal ogs of Forrmula VIl1 and Formula Ha can




al so be extended at one or both termni or internally

wi th additional am no acid residues that do not
waemshanvial ly interfere MAth:%ﬁnd i n sonme enbPdi/IE20%000449

even enhance, the structural d/ or functiona

properties of the peptides or peptide anal ogs. I|ndeed,

ext ended core peptides and pepti de anal ogs cont ai ni ng
[e092any adUshally, aSreattyr, tdntairfing 1883 smhll, arhbuntl 6f statting liquid is

18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, or 29
prerhaetedcial Wi Garef dhe desirederastiono toyBPGRAfien in a semi-

cR iRt bp < THanE Uabll & 13 ford Glelng, e ¢ dpponens,

ct 0] e t a
SR S AR A S20RA0 51 GRS of polgpte it

préodudie fioni preeiplis daﬁs an dnpanhexd phiagslighidsorUsually, a part of
VII or Formula Ha can be replaced wth other am no

the feedr elefins.esplventheulP A begls |frmntpr9v1@gs ¢uRs PO &AQ products from
af fecti n% and in rra

PEHIPYS FYpSHATe taerO’ffeB'iq g gﬁgm%g gﬂh@ﬁ_ﬁpggg rea]eﬁ%ls at a desired
ﬁé)raflﬁ?ég%d gfﬁ%?ﬂl()spéfitagﬁstpéqqﬁaﬁﬁaer%% pl‘{aﬂfd'bgé‘n qgezb gla%e%gﬁ%damount

s@%hﬁ&&upﬁtlﬁa‘? dBponénts ¥diebeiaddad doatintiossle a@%@ld&tﬁed fates. The
two amno acid residues in the fornmula are
coantsientoa(s) ozl sgavergsr(s) upart ofatlofaralhef tlmnnhcn@dl amount, can be
residue. In SpeCIfIQ en‘&dmets the| ?ttg

aséfeﬁ teeﬁxeaﬁartg%t 1qd anSnsigaally. part,or allof B eopstivator(s) or

are Iec e
sty DwEr GE R E 4edef T BE SREE Rl GBIkt s Rfdgmize the
eﬁ%@ﬁvef&ﬁ”df qge EMclinnP TR b r%ﬁ%ﬁ@%ﬁ&u{rﬁﬁ@rﬂs lat N§& reaction
); Peptide EN VDVTYGPDT VFQKKKLGCQL (SEQ I D
térﬁﬁéraﬁﬁm helst 1E@e1sakddyFIpKQERB WO HEin B rmtldrsﬁ:)nperature to be as
Pepti de EP QELSQ&WVRSI HDL RFI SSHQTGI (SEQ ID NGO 189);
cpaganias azgsvm E@ELSQWA byseae | ¢ m@releb)several methods as

“ﬁﬁﬁ‘%@ B dne BN TSR wgbtlﬁesg% @’WS%@% method for

£ A8 3 0 s e

aRrnt edehanged bl PohlytRSISRRASRARVIKTrop SR @ Hdat N@heir%‘e)- to cool the
Pept i de EW PGNLPNVLRDLRDAFSRVKTFFQM (SEQ I D NO 196)
silspstrasen ENERINBRNFBERPROWIES N ok mtp ey ¢aptiog zonsy) The rate of

S iration FRd, MCARAIESEDT GORRE P TEGI; ST £ag) be used to
o8l e @‘mﬁﬁ%@%ﬁg@%@@ SeefRiyS 3 he reaction

rﬁ%ﬁ%lrﬂﬂ Hi | tb RN QRELBAL IR Qérﬁ ﬂaﬁerOex%Bﬂél heating is
Peptide F GPVP STALRELI EELVNI TON ( SEQ | D NO 203

seppli¢di¢o e HEACIDHItKDBREGRFA desEed | tBmmerataoy) ;Amether decthod to
FFE_RDTKI EVAQFVKDLLL HLKKLFRE NO.,..20
AL SGTEA] FACTRETRODEPEeSE Y S 1i584NE afdionate of feed

o7, S TR L AR MR b, ot

tlhé‘hé’a&tof&h@trbﬁdtl(ﬁfﬂ%lﬂbﬁﬁélho%d td endipRin denstisefdabtibn temperature
the prevention, treatment, amelioration, or managenent

byfbailing aquetion of dhe soltent erssther iterts inithe redctenen eordpnsing the
or damnmge, effects synptons resulting therefro
vRRr M4BT 4 RPN EPRAENSEE FoBt PR/ DiRhIbRINEdERGioR { Pl mode of

oL LR BN D PRl Koo s

c?fhtalﬁiné otfeBnorkréactive €, frdtiols Suck as ﬁ(buta?ﬁel@so-ﬁutanle cis- and
X112 Xi3- Xi - Xi5- Xi6- X 17- Xis- X 19- X20-

X21- X22- X23- X24 wherein: Xi is Ala (A, Thr (T),

Ser (S), Tyr (Y), Leu (L), Val (V), He (1), Phe (F),
or Au (E); Xis any amno acid; X3 is Ser (S), Gn

(Q, Asp (D), Leu (L), Qu (E), Cs (O, Asn




(N, Arg (R, or Ala (A); X4 is Pro (P), Ay (G, Gdn
(Q, Leu (L), Thr (T), Asn (N), Ser (S), Phe (F), or
WH000/09419X5 is any ami no aci d; 9(6 is Pro (P), IB&r/U§28D9/000449
Cys (O, Val (V), Lys (K), T (T), Leu (L), He (1),
or Gn (Q; X7 is any amno acid; X8 is Thr (T), Pro
(P), Leu (L), Arg (R, Qy (G),.Tyr (Y), Adn (Q, Qu
tfahy-2-blatehey and 1ékbla1téﬂ>és )Wter shaagdaivnnof macthnt@(is()completed the
Pro (P), (D)., Thr (TZ_ Leu
rmtr(om) is Qﬂqwqaig)to ppn@ee(d:for e gepsge(l\/gmomlt of dimg o (oh;am highest
, Met Val He (I Phe (F
f?)‘f q@:&'l)n(cﬂnvesa(l is a nég/pat i vel y(l?}ar ged(aZri no aci(d?
Xi3 is a positively charged am no acid; Xi4 is Val

@SQ%nLeu (ﬁ)a c%ng’%%é '?’éodc?('oq’ rﬁergpgn aglenQngaltﬁn ?§' Started in a

y amho acl any a
sAAlACNRARhEL toX¥hg de‘ﬁnaébhtﬂmoﬁ@ rag, ékcep2 e taeye@dfbms filled up to
acid; X2, Arg (R, p (D), Tyr (Y), Val (\/) He (1),

alpre- dd¢MMd l@i@l, aSpre dﬁprmmedTamo(lfﬂ) pf Xeaction prqduct mixture is
am no aci d; IS any am nQ aci X24 | Leu (L)

withdrapRetrom thw ey Whtlg th@Y?ddqbgzg q (@n}pqr@)nts i Qontinued.
T&i?p‘iarf‘daﬁ R Adlior o A TR BRT prddifs MRS from the

r e. é(')e‘xod u{eet%?%@tiorf Pﬁ’l%gﬁ re§1ﬁHH€@hﬁQ thlsr!:taﬁr&aﬂnleydetennmed

orms of structural Formula VIT1 contal ning
td obtds gh feet oRiin edhvetdon biid High réﬁctoﬁﬂlroilghpﬂleor]eanomlcal
11, or even 10 am no acid residues that substantially
Opél:aéloﬁ the overall characteristics and tissue
protective pr operties of the isolated pepti des and

etldea s of structural fornmul 111,
sed § RERSESS s¢ysaals Baé{:[t(pr§| @r)¢a‘g% erh gpblgmum results.

F%%Pf §s9 lﬁl@t 'cgglc%t otfh %a{aﬂgﬁgg@nﬁoﬁéhgues H? eori 2t Gebstituted

peptides an ormul a Vi ésue
nE’étQH@@érﬂeV&t%’édd/b)‘ ¥ .nontcSdtBinatin ?W(N@'A wﬁh d ilﬁall amount of
i nvention, residues conprising the negatively and
txpaikyialumhlwmmsrged-emwatmmlﬂ poisby sadyergentis ami effective catalyst.
acids are not deleted. Thus, in certain enmbodi
Tﬁ)@sma@él@cwqcompgnm@ cxnbeéllbalmﬁ opidiadieyds. Bmegfuaﬁly, the dialkyl

fé%ﬁ Ioitt mgzgeﬁL §§ dgg]d ¥C?th plg%ﬁ%?xiﬁ % gpﬁleﬁlcywl{h an NCA

by AoPRb ! g\{vé\"tltlé‘ aBade Childt. aWiRa @el ﬁefa?ﬁic@ﬂ@%h-‘h'ﬁﬁﬁe d9 used, it
not substantially interfere with, and in sone

tepibaldy requisese wdditnhefits; alkjfllalmnnmm wrabthen da/llojrlatmg reagents to
functional properties of. the t;éeptl des or peptid

can‘a%ghe dilalideq forax drtpddialksd erpepln Hais cse tb%pmq)l@é ratio of tri-

S _cong ai ni as 25 206,
Ft G SoiaT I bftacthe (R By Ohste fueh 4,6 2068 pili@Rly 8 to s00.
S r [ n n. f ey.a
When >R melalldond’ ARl BHETAN, (SR s RitetMifidroindenyl)
zjrcohiet | \démptioper bis€s2afintdieylpgpelopeigtadienlyd)gsziofonium  dimethyl,
Formula VIIl. Certain anino acid resjidues in the core
bgféﬂ){3|-d|1é@€thﬁl§>)’§5menéﬁe§h%mdb ogs of For@gfeniym | can be dimethyl,
ot.her no aci d resi dues w t hout

bgﬁ?g ey cHBEE eI ] i f oot | erCamt oy dimethyl,

ity of the es and
peptl g?é’t ﬁglc?e@éﬁﬁaﬂe }Ily%qrs(%ﬁg%ﬁét enpl at ed kg?ﬁﬁ]ﬁ o
bi(afeeiy]- 3-lnvlﬁitybjbﬂopélﬁadieh?l)@ﬁcomumtcﬁltned)}flpI‘omimaxﬁy totleer dialkyl

i sol ated peptides and peptide anal ogs of Fornula VIII
myialle¢aness etcehsa sordl ambund Qfotre1a alalmmumcm used to give the

S eSS &1, ConsEEva Yol SYRRAA Mt Sthinum o



enbodi nents, seven, six, five, four, three, two, or
one amno acid is conservatively substituted. In
WG p@eio94182 enbodi nents, the |sc§]4at ed pepti des aPdI/US2009/000449
pepti de anal ogs of Fornul aV are selected fromthe
group of peptides set forth below Peptide FJ
ARSPSPSTQPVWEHVNAI QEARRLL (SEQ I D NO 210); Peptide FK
metalkdedb S (e ngz NE50D, pieferabéypBitd 0B, more preferably 3 to 100 or
TA PFPNNL DKL I\I\/TDFPP (SEQ I D NO: 212); Peptide FM
330 Eb@'mmmgmm@e\wm& usEgs| als@npontant. ﬁbﬁtm@ll@r FFNZIO of the

meplaegnacr Ui idesn Fidee e ) B R saanys 16Tl 2

VQLSDSLTDLLDKFSNI SEGLSNY (SEQ | D NO 216); Peptide FQ

SNYS NI VI VEC
e85k ccror 5 A i RS 1B fecsd Fonpé AP iHinportant,
I PR BYE HhiY B @%Wafa%@ #r@dmrvﬁ%%lgh@ﬁ’%l@@mﬁ to lube
ARCQVTLRDLFDRAVVLSHYI HNL Peptide F
rdrgeVpddducRYaNd (DsﬁQtdrﬁpéi@turEZGontr(ﬂepnd ctmeEablllty, an advantageous
EANQSTLENFLERLKTI MREKYSK (SEQ | D NO, 222); Peptide, FW
amprstGofl meiatecepmpeniaran oSpistin fagds panges fpaim: | q@igragram (or

O B TS b A 33 BB B
L B EEMSghSFR Ao o R e Gt

peoduet bereotiviey cameuffor emd taralyst b@stlcanllﬁbedlepﬁwcbdemlwld
pept| de anal ogs based on Type-1 cytokines that exhibit
Structural Mtif B have the structural Formula I X (SEQ
[00D6NO: 228 TheXamodnt oRhydxdgenXpresgnt inthe Xeacti®-is Xilsp- important.
Xn- X12- X13 X14- X15- X16- X17-

X18- X19-. X20-. X2
Uspelly sonallexamounssofdrogan caq Pélsegf‘ ]hydr%ert Wadl pressure is

Al A ; | I

uftﬁ?l)ﬂ xga”lt?ﬁed aé%?kg?ﬁ% ,%)Ob &k(sln)ch 3 bew Sg)r%ﬁ_é 8&?36\;8 below

20Spdi€ ot | BeloWe¥0(pgi;  Altdriativdly; tAE anSoutitPof Wkdr in the feed
I)) or Lys (K);” X7 is Leu (L), Phe (F), or Tyr

cdr&plosmblnals (p%ksen&\sn a ddncentrakbr o(fFl) ppﬁ@ta 30,800 pRh, suzlhoas 10 to

&’d 6 ;X|0|sLsS Leu (L), or Ala (A);

1R§00p R, fen; twélommar lyclowsg bydrggsn yPé%SSPFQ/b?I I}Iamtamed

t@f\%ﬁgéﬁmwocﬁgp@ SigEk ﬁﬁwgchg’o' *fo i U 3y fpgdh rpstnt in the

10n% faby G¥2s n?ﬁ Realdfly Hyfdrb énaté"@hé kt)artuiﬁ al¥ha- éléﬁn feeds into
sSm s ugt Rty arigdna

; Xi8 1S Leu ,
céfres;(dﬂ)dmg Aﬂdanéﬁ\l) at Xlo@v i iievElEr éﬂ' ) hydi@gel(n N))ressnrcGI gr hydrogen
(Q; X20 1s du(E) d( , or Thr (T); X2 is Ser )
c()ls)entl\aalpn( in fagt, y_@@n(h}) rogerp is prepgnt inythe Teaction) mixyee, it has

%@; f @ thé @iﬁ %@lysg:pr,qglﬁe{& ( 1%1(gr4éaiséc’s &gmﬁc'\gntpyr. q‘l¥is is also

desirable in that the presence of low levels of hydrogen leads to olefinic polymers

with high vinylidene content which can later be functionalized by known
methods, such as those disclosed in US Patent No. 6,043,401. Therefore, it is
preferred to maintain reactor hydrogen pressure below 300 psi, such as below 100
psi, less than 50 psi, less than 25 psi, less than 10 psi. Low pressure of hydrogen
is not only advantageous for producing unsaturated polymers, it is also important
to minimize the hydrogenation of feed stock into low value alkanes. Likewise a

minimum amount of hydrogen is desired, e.g., the hydrogen is present at the level



In certain enbodi nents, the isolated peptides and
pepti de anal ogs can contain fewer than 25 amno acid
wo e@pdeds2 | ndeed, truncated i nternal ly del BEBUS2009/000449
forms of structural Fornula 'Ioj; ‘containing as few as
24, 23, 22, 21, 20, 19, 18, 17, 16, 15, 14, 13, 12,
11, or even 10 amno acid residues that substantially
of edt dieastt hesqver at leashdr psit elisaally,sitaisdpratticaleto add 5 to 100 psi
protective properties of the isolated peptides and
hydmgendodhereagtonf structural fornula I X. Due to the
surm sed i nportance of the spatially conpact charge
conf i gurag[h%n at the.internal residues of the isolated

[ des pasticBetimsaPhisidanceotime alsp dnflyepcessthe extent of
clLi Ctel Vi i N [ ' S.: Of . .
cBAFASERLAE LT Bleh, PRLIR YRERESIRBh 8k, O Bridence tme
fasts RRghdr RRbYolehial @RNersivl THOWREV G € bahicRadBh yivBRion and
acids are not deleted. Thus, in cerfain embodients,
theehighueactsn thosiighputXie rediction dimge ¥ fesidencedime és aswadly between
The isol ated peptides and, peptide anal ogs of Fornul a
liinggh tal¥ohowrsesiehase BinWas tod Oduuss e kY Aningtes to 10 hours.
T ARtk b R Bl Ry e SRR Deris of
' r
oFIREH B ERERRNE by BB e,
anal ogs. Indeed, extended core peptides and peptide
[60%8] 00S CBY kluctige achdiedofametlilocéres, 2abtivakted WithNICA and/or
acid residues and are considered to be within the ) '
comupivawr, ahd by sdectivé cheicei afnreabtieh peation sanditions, including

extended peptjdes will substantially retain.the tissue
the sneupt QEC%PLM@& uped> angdrwith éﬁ?) @,gﬁr atoxgk of agalgfflatlummum as co-
X i.n: an ' d [
ot B S teBidt ke isFE bF réEoffihes ind Afpciff B hydrogen,
pbBRIFELEefinsharet f1odusdd RatiRkigh EaalyiuprodudtRAl) of more than 1.5
silgnificantly deleteriously atfecti'ng, and in many
kdagesn evotal pnodaot ipeg,graime ofiahéetallogenef usdk pElpisi bigh prodluctivity
pepti de anal ogs. Thus, also contenplated hy the
miakes dbe Proseanesenpraicallyandcommerciallned@ctiyens of the
i sol ated peptides and peptide anal ogs of Fornula Xl
ein at, least one.and up to eight. am no aci.d
B8] e D garh i b el iy e Selo 8 Shqus puacer bateh
e b (R Bk ket SRR Hohf M LR RS prude product can be
wotRed by deadliviasingOths &avAystve) idditiont oft asathll Amount of oxygen,
speci fic enbodi ments, the Isolated peptides and _
carboni divxade | aigs water, sdcaduledcidsoon ahg etheuatdlyst poison agents;

BRI RSBl 55158 icsanyocboric i

B AR LB e o ot
chietainsden et N HTNAYRTT \WOEEE latt] doBi=at! DINOpradiek -fractions

I'n_anot her enbodi ment of the inventi on, the isolated
coebei skparatad fremt solyennandgm-rdactegpstarting wlefimnby disttlation or

ogbxe? @3&1‘ D! pé)g kgﬁ%%rg?nl th?z%frtl.; he %g&’f%fg ?a;g%%;%%ﬁ %%lfuf ;%%tionated
ety Tracligs S xebldhip Habticflye, Thche il (B fipfly have one
unGatiufatéd Molble; boftl pér Mbteduis whih né oMabry Mw alffount dftydrogen,
(L); X6 is Hs (H; X7 is Arg (R; X8 is Leu (L); X9
such a$ heloay ;10xp0 ofsHASp 1¢8B) thaknl 0 ppineH, (15 added 20 itke aeactor. The
negati vely charged anmino acid; Xi3 is a polar am no
acid; Xid4 is a positively charged amno acid; Xi5 is
Leu (L);




Xi6is Pro (P); X17 is Lys (K); Xi8 is Ala (A); Xi9is

Gn (Q;X20 is Asp (D); X2l is Leu (L); X22 is Gu
W@ E)09/0Xa%R is Arg (R); X24 is %Esr (S); X25 i s GrET/UR009/000449

In certain enbodi nents, the iSol ated peptides and

pepti de anal ogs can contain fewer than 25 am no acid

resi dues. Indeed, truncated or internally deleted
dbabkesbaidssareusiostiy lviirglidenea witlc somei thierlpplamscef efvtlees oR£ins being

23, 22, .21, 20, 19, 18, 17, 16, 15, 14 13, 12, 11, or

18 disubstititgcholeftisdor tiisubsButedaelebingst hesealefing arasnitable for

t he overall characteristics.and ti e . .protectd ve "
futigso n-dionafigien gl aihar pprional Hiiae 58, prfance additives
a@&ﬁhﬁ%i t@fwél?-rlégﬁg)w %lle{ffrpr ¢GorthliZaHEn { Rabfiéns WubhS &S alkylation
tfance o e spatially conpact charge
withhht@taeé icontaihingheompbandw| withsmdlits anhytiFided, switht €d/H, via
pepti des and peptide anal ogs of Fornmula X in tissue _
hpduifennylagioaaendtions, et dbetrasiduahfrogiiogsmtvhigh ushelly have little

i nventiQn,, resjdues.conpri.sSi th ol ar, negative
ok R 1 D RAR D OB MBSO A S PR RE g B Seg. b 15k Base stock

Is u 0n.C . e n .
oS08 gREErfthod SLRAE e ol REAOLT s BB, 250l bromine
nihfbet SR abBde PEPLit dam Ard refAly deydrogénaed Oby Fesitintiotal lube
can al so be extended at one or both term ni or

hidtodimistiihg priotessasldintdi comslertedi indo folly sabwiathde patatifin fiids with
not . subst anti al I%/ interfere with an&i n ;,t%ge

begrping RumbsT dossnthannanysualbhsignificantly Jssaihand. Usually, lower

functional properties of. . the peptide eRti.de "y
bl e aRor bl 0t BT BeQlr RBIEE pgbiity. These
onhairtdyd find’ r as2 Bhj ST
SRR L0 AT RS e o N RATormanc
lubrivaat obasehatqukss ent usetv east high prrédenaidey fusetddnal fluids after
ext ended peptides will substantially retain the_ tissue

formylationy Dgscoiptioni afstheftypical pysiqaak oadunesignadluids formulation
Formul a X.. rtain amno acgi d residugs |,n.1t core .
b bE: fobndindhpcBiok ARk BetesreRit navatiticau§édts and High-
i : e PNOHrECl f+:LeSi.du i tgho :
PERB AR, Mg o7 ) CLHbRT o B3, L ) Rudnick and R. L.
Shabkin, dia0ckEDbkken hic., NIE. 8999 vity of the peptides and
pepti de anal ogs. Thus, al so contenpl ated by the
present invention are altered or nutated forns of the
[00960ht ed pdprhateeclynthepmpdé peoducaifings thé pelymmerization reactor can

wherein at | east one and up to eight am no acid
b GXOTkSAR Ryt PRSOFBRGIN AtlysosReponenty angl sqaysnger eegponents

o IR0 BBl Bl MBonsfs S8R by, This s an
a@%té’%@:di@. Aktithd anBORSASRTH BE Yeranbsiks IBEISF: R this method, a
specific enbodi nents, the isol ated pepti des and

catabist de-ativatnysascdessribed abovehe agldied doahe cdrude reaction, followed
sequence; Pepti de GF LGCVLHRLADLEQRLPKAQDLERSG (SEQ I D

bxthe 2dditionrof o felideabsepray. J9r phpmagivglyday salihabsashent, such as

he. Type-,1.cytQkines that, exe L fy.Structural tif,C

alyiBipR) BEH o o OB Tihsridh s kEG i #hE biglac roduct.

me’slﬁ% 5§ sﬁﬂ%@%?&ogx%tﬂ&elqﬁfdeﬁeﬂnoﬁﬁ%f fighe, usually greater than 5
GG DLRVLSKLLRDSHV (SEQ 1D NO. 235); Pepti dé

nithtites P\THanAYBRBIlidaaKTIR e S the fiN@ate BSjeadkefor ifdether distillation

G : TAHKDPNAI FLSFQHLLRGKVRFL (SEQ ID NO 237); and .
opéigctigeatin. plkissaethoiNs describrbmane Njally dg patentiappliFation USSN

1

ived, ept,i d ; VEHVNAI RR (,SEQ. D NO
1550, il 2GR e OrRR e eRen B eroaEet | de
GM QTRLELYKQGLRGSLTKLKGPLTM (SEQ I D NO 241): and
Pepti de G\t KDFLLVI PFDOVEPVQE (SEQ | D NO 242); CNFT
derived, Peptide GO CSRSI WARKI RSD (SEQ I D NO 243);
Pept i de GP: NKNI NLDSADGVPVASTD (SEQ | D NO. 244):
Pept i de GQ LLQVAAFAYQ EELM LLEYK (SEQ ID NO 245): and
Pepti de GR ELSQMVRSI HDLRFI SS (SEQ I D NO 246); IL-6
derived, Peptide GS:SERIDKQ RYILDG S (SEQ ID NO 247);

-~ o " 1 = N =R IR M NI ZR AA =1 7™~ NN~ 1 -~ a1 "




GY: H KDGDWNEFRRKLTFYLKT (SEQ I D NO 253); human
interferon al pha derived, Peptide

W@200$81MDRHDFGFPQEEFDGNQ (SEQJ D NGO 254); PepeT/tis2009/000449
HA: QQ FNLFTTKDSSAAVWDE ( SEQ I'D'NO  255); and Pepti de
HB: LMNADSI LAVKKYFRRI TLY (SEQ I D NGO 256); hunman
interferon beta derived, Peptide
[6620VBYNL L GhLARShed~ QOBAdiMERT) theEsocessNRurtiRar7 rompeises @entacting
HD. DRMNFDI PEElI KQLQOFQK (SEQ I D NO.  258); Pepti de N ,
PAO predwror TiereinveshHiydrogeEander typicat dyyreganatieptdanditions with
HE: FI NRLTGYLRN EQ.1 D NO ,260); man jpot.erferon
Y GiRETRGR B Yon RS e RIS O S0 1 D
NO 261); Peptide HH ADNGTLFLA LKNVWKEESDR ( SEQ | D NO
262); Peptide HLNSNKKKRDDFEKLTNYSVTD (SEQ I D NO. 263);
Medl1Bedtid Ogtabibt EovhpdinidsKR (SEQ | D NO. 264) ; hunman
stemcell factor derived, HK: SLII GFAAGALYWKKRQPSL ( SEQ
[0@0RD: 26For HurpHRYTNVHISTIAiSClO8EQ 1aDdNGhe288)ims, the terms

“bifocs xﬂ%r%%%%ﬁ%&%%?@%ﬁ@%82%‘0‘3% are  used
i BARLD B L RAB iR o h el i FRES bt roup.”
“ZRfidalPe Rindd e stibs iaBRNT AP Qkish Nﬁk&&qﬁtéxéﬁﬁ%aﬁgmhroughout this
270); and Peptide HQ QLHYFKMHD YDGNNLL (S I D NO

dd@dmentuFohpurposasipif ¢his alisqleqire ddsydtecarbgbrddicati’tibdefined to be

ége-l cytokjines that exenplify Structural Mtif D .
Crinpsadical and By bej lirgangbranghedaos exalic. i njvhea cyclic, the

t Saposin,.C.derived, Peptide - T
hyfr QR CR A KPP HMATSS 799-REgmatls, “Heidipeatpon radical” is
defifed 9861 VEAudEeRubsg Y}{W! M BRIV RaRidarb  radicals,
NO 46); hlL-6 AB | oop derived Peptide

stbstitdleaHIbOdrBKMAEdiSHQ) iy Idaby2 t2dicals] bnd gdBmlydeyrbyl radicals as
deri ved Peptide HU: LQV LNG N[\IYKNPKLT(SE%R‘I:’RD NO 273),
thase-terms are slsfimedi halawpe Substituted hy droqartkrmdiqabearg mdicals in

“f—l}ll%l#%{ hrl\;’l&@g@r?)gem% a?%n@ %fgg rsijlgseﬁclj,tﬂrﬁip \t;(i'g?lﬁq;dﬁaSt one functional
' ' : L . BR*.. SiR*
53] 4o R O SRR AL IO R4S, s, s

GER HSNBhRF YNMIEFESAL HeQikdoN@herd 4 leastéhe Ab-hVdasddrboCatom. or
derived Peptide HZ:RPNILGLRNNIYCN%QLL(SE% I D NO 278).

groun has b@ﬁaripB@ﬁerfWilﬁéptﬁhde}SYdiQﬁ&u\ble'h radi@f tshxghTa}qoni -S-, -Se-,
. . Vb .
i NREE 005 (BIEEE, by A ot A SR TY; SRENTBRY)-, =B-,

kyed, i_deg | A VKE NI P- hi Qf i :
R B0 R TR LR MR IRE Wl RN SRt Rndently
alhyRirotarby| LENMNbEIREN- rddREAD, laRdNW o ¥8GhoreTRESthay join together to

aforenmentioned am no acids are nerely exenplary from

fomme sebdtdntcdobr minsulbstitotcdnsateraped, f partially t ursatwiatpdalor aromatic
t&[ou h ly/ge.l cytoki ne receptors, and honol ogous

CYSHs BhROSFYCHGENESEMSBHE. of the cytoki ne superfanily

will be readily identified by the skilled artisan. 6.3

YR os HARTEPYE oS € XaiehRp PR off §F apore hydrocarby
h o : ; . h

'GUER Aot e SRR 95008 RIRER I, €1 B 1)

ot helogbmoentaihieng groupdtlg. @F; potifs-are al so

contenplated by the current invention. Chineric
peptides useful in the current invention may consi st

[M¥10d¢brbi niSmbsttuited thatedarkylerashicals gire sedials en awhigb at least one
i d.sequences int singl e peptjde. In othe rds,
ha{ocAHL HYATBERR | oo NAIRESBE OB 1SS BEFTh UBSHMFL Y i 4t least one

sequences derived fromnon-Ilinear but adjacent
structural elenments such as a fragnent derived from
am no acid sequences 110-1 15, 133-136, and 160- 165,
of SEQID NGO 1 which would allow structural elenments
of the Ctermnal portion of helix C and N-termn nal
portion of |oop C-D, the b-pleated sheet in |oop C D,

- ~ . o e~~~ 1 o e o

T
ad



contenplated by the current invention as well.

Further, non-naturally occurring or chineric peptides
w@a0v9betigesi gned that mmc t critical spatiBCT/US2009/000449

proximties between carbanyl” €arbons of any two am no

acids or between the side chains of any two am no

acids in erythropoietin or another Type-1 cytokine

falectionabedotyersach AbNRE*,vIORY $eéREaTcRENPRIGe ASR HriSbR*,, SR*,

aci ds_and ngl% provi de aRgui de in_eval uating possible

t Rb

BR%s SeR b, d5edtts, BaRehi s ané the tikefor swhereras deast one non-carbon
teins. Th t | iop is, therefor
affirh e B PO DA GTReRER | Withing Bire RRIOGHERA rogicab sestyas -O-» -S-

_epcludi ngrhRoseny hapgexhi bpt ¢ @) Structu Ot L&B. _B(R*)-
%%d Jg?i’tlﬁégl 9§p<’§i’ a?agr)g’xi 1r)n"t f%gﬁt%ét AtLé(r:1 ggggRﬂJ’ssﬁg » “BR®)-,
=B-0t eSi(RN,-, FLGERENID T Sn(RME - POPB(RY),0fanidh€he Uikeg Mvhere R* s
peptides may be increased by attachi ng an anphi pathic
ipdgpendenthe|a shydroganbylaohilalpeasby b eadiehl psevided thet |at least one
known in the art, e.g. frompeptides that signal..
helQiesh Hor Eerapias som thS grigiaalhaleeabah pdiceby %r@lltle%llx, two or
rest ‘< r N 3 e .

n;?oﬁ'g ofﬁ_p ol egA IBytok_%ﬁgerr e{_r?)c g&ﬁ{ﬁ ??tsgl bé{riﬁlltercpe t%;}' ) BXsSueb rS;[/1 Flhtge:;d t séaturated,
phﬁﬁﬁiy‘ wiisabiGtcRegt dr@&a'ti'c@!@ﬁcb? pofeeye ik rinEsthicine. |

Exanpl es of such helices”include,” but are not limted

to, the highly hydrophobic regions from calcitonin

[€0R6p} i de ISTyAtasbiMadi@ oAl SEQIDsiNIcaBI]s) are groups in which the

corticotropin releasing hornone (Peptide
sily ﬁtmzwﬁmm, bordsd dirsgly ga the hedigateddeiophion atoms. Examples

iHbRR | B SR YE > SE D Rk S HFRERD., SIOR®),
SHIRRI &9y LIRS, SRR g Wy RRE PR Tygidependenty 2

hg%tdc@ﬂ%ﬂtdrdﬁl&a&ﬁ’ﬂmaddﬁl hifd GAOATABRIRY rBERIGIR together (o form a
1 289); gonadot ropi n rel easi ng hornone (Peptide
substidpedeYvabstisiey [satuxdedopartiablyr snsapuratadl boarmnatic cyclic or
&e tj.de. | M VM VMLAI CFL, SEQ I D NGO 291); pancreatic
Pé Cg’ﬁ HENGSITUSEYE: de | N: LRRYI NMLTRP, SEQ | D NO 292) ;
and calcitonin gene rel ated peptide (Peptide

LSILWLY SEQ 1. D NG 2 (dihsgl ased 4 n .G ace et .
10T 5005 CapiaicabT! Tauisels” it R Ry ishu 1) Bre aroups in
WHHIBHRNEEMY fuhtiSRAlity St BondE® rdiFeéﬂgRb%e an@ichi®R dt6m or atoms.

peptide useful in the"nethods of thé current 1 nvention
Exampbes imdedé rGella @uiRte GeHR*%h&GeRhf @egRge GeH(OR*),,
nmotif of helix B of EPO Pei)ti de | C. CEQLERALNSS, SEQ

GRS S00FHLONRE) ORI ochSOVRY ngad: b ke Where R s
RBERGA R 1ir By B REIS3iT aBiciP f 19B, o plBgt K may join
T R S T L R

afﬁim’atit&ey’ﬁiiiﬁoﬁ}ﬁbl?'byaclixﬁfihg)sttub@llréﬁ nus of the anphipathic
helix wthout affecting its tissue protective

properties. Thus, a further exanple of a peptide
(0040871 i nPolar tadicelsrent palar @rdupease groupl swrwlkich a heteroatom

SRR Bl R BT oA 5 g ncluce
e L T RN

eithé? d16h &6} e8rnect Al bihenalenyents B§icordlcAt bbA@s or other interactions

above-noted helices, other tertiary structures can be
suth as henictontdse vpe pder dWsialsFforcesy arphyedroger boalding. B Examples of
exterior-presenting amno acids can be linked to the
beta pl eated sheet (Peptide IR CSLNENI, SEQ I D NO 295)
found within the AB |l oop of EPOto forma chineric
pepti de havi ng the sequence Peptide
| S: CSLNENI QEQLERALNSS (SEQ I D NO 296). Additionally,
the presenting amno acids of the termnal portion of
helix C (Peptide |IT: ALGKA, SEQ I D NO 297,

o o a . o - s A A A A A PN oA A PN oA A~ N 1



for flexibility so that the joined peptides can assune
the proper structural orientation to bind with the
W0 2@90241p2 ot ecti ve receptor c | ex. Such f usiPEI/US2009/000449
pepti des may have a synergisti’c effect, obtaining a
greater tissue protective effect jointly as opposed to
i ndi vi dual Il y possi bly through enhanced binding with
fiifetidnab heeerpatoine Contedningc graups inohydeecarboxylic raeadsedicid halides,
bi ol ogical half life. One of ordinary skill in the art .
caxuquﬂec@gmsZ sarhaxybiensalis, earbewdis anhydrides, ildehydes and their

i red ructural elenents in . to a skngle peptide for
cfialephey (RiotR el BF pedpBUEncDgoRls it DB, skeren Pefides and
r 100, qbreat § Lin@r 8hi s
BT cE SHBEAI P rb 8! b AT I HIG Sianes an ot
néPRml afaloguds tofxamid@e Hitriles,agmdietansd imihes,t #gos, nitros, other

current invention.Such chinmeras may conprise anino )
niteogn pepipoveds, aulfunagidsyiselendwndaeidsmitiiots, subdesssulfoxides,
t ons ieties. 6.4 Fusi

| j nkers_ or _hridgin r . on
SplfRes @hOTPIINS, dRPhRIES oPED RRPIANOTS CORmIPHARP tllages, boranes,

t f.th [ hel
ohEpb, AR AFfEpECs L FRIRHALTE S 8L I b LABloadly 1o
indh& dF&hi® pelaher §ﬁi§ﬂbr@ssoﬁid6rgéﬂ6®u9bbﬁ, mateialsich as alumina,
etc. Such fusi‘on peptides may be generated in order to

andBilicse Brefierred examphbesnef polar growpseinshidenNREh; OR*atSeRg, TeR*,
hal f-1ife of tjkwe geg‘tide,* or increi)IsRe the_ a iIi,ky of, .
PRYe, phitieleSbR* penBi's BR*2ndBRiel PARhapnd dhe likgowhgee R* is

.t he bl.ogd-brain banrier | opod-retin r{jer C .
ingtReRagnE B B drodBoys SubiedR hEbioCRubA: hifBeputih oy substicuted
haldEht Itaﬂ}éali‘aés defift P 2Bdve rfdCWETROL (g BiP4bLbétheedo form a
as WD"2002/ 053580 hereby incorporated in"its enlirety
sbystitafedr e@narsubstifutbé safuaated; panfallfephsateatdedept iadmmatic cyclic or
useful in the method of the current invention may be
pebycligiring StRCH#S nant or synthetic techni ques well
known in the art. In particular, solid phase protein
synthesis is well suited to the relatively.short .
QURRE R of T HesTB B et RN Ip<D o den RS elapentadienyl
ligh & mﬁﬁb@ﬂ%&& t et ﬁﬁﬁfﬂs{iﬁte@dqghé%a! [iéan&’kze Qlsftuted or
aseé protern synthesrs may provide di tPonal

uhb@bdtiphdetit Y fl@stengll noliched’manghdct usabsiftutdde pept i dasubstituted
For exanpl e, desited chem cal nodifications may be

tétrahydpainderyl ligand’t, the papstitutioattot the afprerhestienest ligand may be
honmocitrulline.could be used in the sxg hesi s .of

h
hyapceERy las SUBHUERA 1 BYRGaSRRYL | HEHlGtA DBy | SHSHER e halocarbyl,

t [ I t ti.de.fo ' i S] .
SRR PR ARa! DORSRAB O P RO HAGFR e aiving
h_Eﬁ:frécﬂ:'l‘oO}Sé}ﬁacﬁéﬁﬂ Bartty hefersimabhesiisandsy RbfkesflaortA§] ligands, or

i sol ated peptides and pepti de anal ogs useful in the
heterbtettahfdoindenyir ligadsi, raehtaf omhichycaneagdicpaakyl bessutbgtituted or
conventignal step-wi se solution or solid phase
ussyhstidated. (see, e.g., Merrifield, RB., 1963, J. Am
Chem Soc. 85:2149-2154; Chem cal Approaches to the

BT S0 1R s rRBRAMNE, bt S Bpoctrovt, Refiedl 4f dngependently

i r 2o SeiH Pept:i \3:
S SR oIl s, BRRARE OB, byl gonn b
hhﬁyl,F’beﬁﬁ, noyr decyEngindacyl, aludiec sk, efrkiecgs wittaddeyl, pentadecyl,
therein). Alternatively, the peptides and peptide

heradesyh, eptadecyh tastadegyhemonadeas i @igosily beneicosyl, docosyl,

repared b y of se t condensation, as descriped,
B Aoy o PENiAoaE g Nexargen: Rertatindy sitiaasyl fonacosyl,

37(7):933-936; Baca, t /., 1995, J. Am Chem Soc.
117:1881-1887; Tarn etah, 1995, Int. J. Peptide
Protein Res. 45:209-216; Schnol zer and Kent, 1992,

Sci ence 256:221- 225; Liu and Tarn, 1994, J. Am Chem
Soc. 116(10):4149-4153; Liu and Tarn, 1994, Proc.
Nat|. Acad. ScL USA 9 1:6584-6588; Yanmashiro and Li,

A NN -~ a2 " 1 -~ o —~ PN OOA NN NN AN .



pepti de codi ng sequences; plant cell systens infected
W th reconbi nant virus expression vectors (e.g.,
weauwbiopdiener nosai c virus, CaMy tobacco nosai BCWUSUE9/000449

TW) or transfornmed with reconbi nant plasnid

expression vectors (e.g., Ti plasm d) containing

eryt hropoi etin-rel ated nol ecul e codi ng sequences; or
trimeommy |, apropehy/l, spateayl, pentehyli hgxénytprhepedylsytard, nonenyl,
e.g., HT1080, COS, CHO BHK, 293, 3T3, PERC6 harboring
deeervitpi rinstecenyls esdodacenphst fridacenybnt tatradegemylo ropetadecenyl,
derived fromthe geno f ma lian cells. e.q. .
hEgdgceRY i BRSSP hrobapaeasPo T Boefart HicGiePyb chencicosenyl,

he a5enoY! r y e i<Bh@ VI

d§f’§§?”5’?’o?ﬁ%t er. W’n&%{ga |Ot§|EIg>Fllp gé@%gseggpl héﬁsﬁh%yh%ﬁcosenﬂ,

oetaessehyll halonavskengl,e sriddoatenyd psepyatylofbutireyli neeaityred, hexynyl,

sequences, or nodifies and processes the gene product
hieptyniyl spetyhyl,c menymybn deeyimydd. usdedynybdi flpdeqyinyhs tridecynyl,

(AGHeRHET § un eI he. hAGFRYITAs kSRR Hoe Qstadecynyl
. Ll it _ St .

T i e —

pEhe6SyiyIch& oS heFht&syn9d, &ﬁ&&cﬁkﬁy‘l, doda&&YRYyI, triacontynyl,

products. Appropriate cell lines or host systens can
botadi¢rod e ipentadiersyly ehexdadienyt,r beptadistiyl,i ostadsenydnconadienyl, and
processi ng of the fareign protein expressed., Jo this
depaicrylk alseiinc el }sgm%tofjp]%g@é%(it Prtially) ynsgturated and

. . r .nr i . .
SRS S PR SHERR R 8 AL aonaty e
sﬁﬁ@@teﬂft@q}i@ typEYofoRibdaRfionSHeScriibeiBb o) BRahpRlslificlude phenyl,
I ncl udi ng human host cells, include but are not

mdthylphdnylp Hiimd&Bglph€hil, ERGphBhid, HdicshylfhSnylVD@¢Spylphenyl,
293, 3T3, and W38. For long-term hi glh-yi el d

dinrenytphieanl, ofbengrbniinethivibeseyli qraphthylappathegesnydsi eyelopentyl,

i referred, Eor exanple, .cell lines at abl

W gBESERYhe ruddhefiiantoxtieienshor BahhcithRY  cycloheptyl
fkj -reh}&ﬂm ! e 1 behe like. = For thi

‘ﬁ%’i Etétgrﬁgd. %at e?Et ﬁghﬁ(ﬁr&gﬁ%}, e%éigss' o%%ct ors that o

disetdsaré), whenala eadighhds distedept iwdicates, thbosadical typecamd all other

be transformed with DNA controll ed by appropriate

radipale formad cwhen dhateragigalttype ds gubjastashin dhe suhstititions defined
oBFTese Ay HKERVY R i TedicBR Biea REMIET SIS ncluding
widkd oW i uetd of £1.h Lgn , _
185 naRPRpraty | BYLRCH Rorihnl KU LTIV, Jncfudes mbuiy,
2imethy]groply hadmetlil 1promind fehebutgle #id takbsbutgl aland analogous
sel ective nedia. The sel ectable marker in the
sulsitiwtsidneyaloptopyhs)d psohifleingludssi mpand, epclopentyl, 1-methylbutyl,

2SR 8 TRUPIDERorsSBHRORA GPOWNEGPAYY Fg analogous

| Cc e ' cel
SR, HHORE, g LTGRO RRMFATUR Fidng 2 forms o
1emgender 2ckhtenyl, nesbhleal] expheaByk DoropasHe- proeesii2¢propenyl,
product. Such engi neered cell lines may be

2paethydd-prapgnybefand i r2-saethiel? pgopenylev fandat i eyelobutenyls  and

cEeprnE N Ttk bt FreadSn Y tens fhéad s Sémer forms,
di f ion [ W ddi t i I (.1 '

RS ISP S HRRE FHLERBAOR e

meiNeipheAyl f dnddr eyfatmedylpHeg!; NdinRMf1bRE@] NOv&ild  include
managi ng a di sease or di Sorder associated with tissue

damage or damage, effects or synptons resulting

therefrom For exanple, the peptides of the

above-noted structural notifs may be synthesized with

one or nore (D)-am no acids. The choice of including

an (L)- or (D)- amino acid into a peptide of the

present invention depends, in part, upon the desired

o o s o "



properties of the peptides, especially high degrees of
bi ndi ng of the respective peptides and analogs to a

WO e@epe492 prot ei n. The synthesjs of the properPCEESN000449
retro-inverso anol ogues of pe% ides have been
di scussed for exanple in Methods of Organic Chem stry
(Houben-Weyl ), Synthesis of Peptides and

Bdimdthylpheenyt,s - Wor kﬁehdhn&dhylp}mmyl{ol ume E22¢5-dimethylphenyl,
(Editor-in-chief Good (CGeorge Thiene

%dn}d@nszimt:thgé,rl 4- duewtlwdpho;nylamd 3r§ denethyipheaybi t ed

O30T e Heondirie® o Exdbpenlapieny) B8 BRRG] Hheanls are ilustrated

beWag:pﬁﬁt df%fe 11g%f18§5 to the al terat| on of a naturally

occurr amno-acid to produce a non-naturally

occurring amno acid. Derivatives of the peptides of

[D6R1PT €SEMA “¢imgedirbBn atbh i§ ANcAIBbH abmYthAE §3part T a cyclic ring
am no acids can be created by chem cal synthesis or by
suttrepeBy fthes dafinitjom;, ain ordenfy] digaadubas nmei nngaccarblen atoms; a

into peptldes dur.i ng blosynthe3|s as descr be

cyplopshtagiery] Jigangddras{1vespg carb QP atompy a@iy fl&lrr@nyl ligand has 13
9

S ot Tt abu el f pabelethy ¢ SP 88 28 EG jiot radica

shﬂstithént%nz? d &t Ylqu tisd€ HFetn't G9 4 V%’lltjl'll four alky! radical

structura y simlar to t rapeutlca y

spbgtituchets. nimyaduitionethet oydicodng €anralss be \I@idwgenated for example,
t her apeutic or prophylactic effect. Generally

dp-dwydretoer ntetrackydnoeindenylc ligaad) ;dlshydro,artetr@rlwdpfarerdqum -hydro-

oI ypepti de that has a
fﬁth{ﬁﬁl@mléﬁtdsptf&?@ttﬁsl or pharmacol ogi cal activity), but

have one or nore peptide |inkages optionally repl aced

O3y 1R SRLEROEE TS e SAANSY] sl hercin are

préfRbly cyeldpentadienyl @dri¥adives &f titafiifin, Hrcanitn akd hafmum In

met hods Known in the art and further described in the
gbnd:ﬂahvwsqﬁulr Bfaaoeensss zirSpaocdnes afdrhafinocé@semaytbrey represented by
QAEJ ni s&ry of Am no Aci ds, Peptides, and Proteins,"
EdPHN ., Mar cel Dekk‘er, New York, p 267

(1983) Spatol a, AE. ~.Y ta (March ,1983), Vol. 1.

| ssue 3, "Peptide EéegBoMi fications” (general

revi ereirel y, J.S., Trends Pharma Sci (1980) pp.

463- 468 (general review); Hudson, D. et al., (1979)

I nt MRetle ietil cBatetdandlid s GB&up 4 @rétal, [greferably Cithiiult

2-);. Spatola, A F. et al (1986_Life Sci

zggoniurg on hatniymee; 2. Zirqoniwgrqp hafhiugy;, (1982) J Chem

SOC i p;lii(lll Igpr*‘él;{frsc’e t:he%%zne?’%rlgggsregt ‘HOEﬂetﬁ'a }ilggﬁ that are each

bE) &Eé?'tbgv% rr!ie'i‘ 23 2 'atn? C eﬁre%ubsgé%t?é%ﬂkﬂ at leaFt one non-

Tet r ahe n Let
1slaaﬂqneabswquahn or 2y G 56ubstifRed with f19ifi tva&‘ﬂ@ﬁvélsﬁBQﬁtuents “R”,

O_li? -), Holladay, MW et al., (1983) ‘
prr@eraém ﬂﬂhCP@tntd Cp* azmwbtsmmte@ Wiy fiyroiwo Yo fiyeubstituents “R”,

G USRI DU Ro e aNSIP ARy il cpidu prpich s a
Hfgctiﬂ; lieggﬁﬁéﬁ'iﬁla - gﬂ%&q’rgﬂ arﬂa\fo%ggle”ﬁﬂnsgtuted halocarbyl,

on pept
sityiaibyds dimgehﬂy&asbgnl or capt a@dVE(Dp’Bgﬁfe ofher sagfet i te different
enbodi nents, including, for exanple: nore econom ca
cpelopertadismy! gingstinrwhishranyatwe edisicent R grouparsee optionally joined
phar macol ogi cal properties (half-life, absorption,

pot ency, efficacy, etc.), altered specificity (e.g., a

br oad- spectrum of bi ol ogical activities), reduced
antigenicity, and others. A variety of designs for

peptide mnetics are possible. For exanple, cyclic

peptides, in which the necessary conformation is

stabilized by non-peptides, are specifically

contenplated U. S Patent No. 5, 192, 746 to LobI et

~ a2 2 = = — AN 1 rons o 1~



Addi tionally, the peptides may consi st of reconbi nant
peptides -nmuteins. The disclosed nutati ons may incl ude

WG ws4102 i ons, del etions, including internal PCT/US2009/000449
del etions, additions, includitg additions yielding
fusion proteins, or conservative substitutions of
am no acid residues within and/ or adjacent to the
& forte adtibstifeet on aasubidtituted adatiised, tpaktially uAsdt@rdted, or aromatic
change, and nonconservative am no acid changes and
cyeliger polysyclic snbstitnentiel et i ons, as previously

e TR e T K RS
T P j i )
WJBRRGRY o U B AR rcias

sUPGRORA" HAGcHByI eERTi€AISE BByl Nrddi€als, substituted = silylcarbyl
entirety)Either conservativé or nhon-conservative anino

radicals sgdraty ltarbiyb nadicals, dresubatituted genmylwarbydrediealsnor both X are

~acid residues. Both cqgnservative and ngn-caonservative
jeinpd and hqunesta- Hie metalatem (Oofesey @ anetalagygle singeprtaining from

re ose t t ake pl.ace w thjn a faml f am.n .
a3 1 roul 20 $ESn RS bRl fhsliih dah B¢ o"818fin, diolefin or
&ﬂﬂ-' |y encoded am no acids can be divided into
a ourtléggﬁ'liyes: (1) acidic = Asp (D), Gu (GQ; (2

basic = Lys (K), Arg (R, Hs (H); (3) nonpol ar
[@0119] opholable = ACY defpicls rpeseMativi¥alconVlitueh®U niditties for the
lie (I), Pro (P), Phe (F), Mt (M, Trp (W, Ay (G,
nigtall¢céne comdpérntsind farmeth Pol Hhe tishen fgmillus@ativeé @urposes only

ar may. be, subdi vi ded j nto:

S S Th T). Non- pol
agg Hh%glﬁ@ f%ﬁ%}crj*?‘?()pﬂ)‘?ﬁéﬁrlé&ﬁ&l be dmitingajn @py wayy @ ynurpper of final

chlaponis (M BRE SEha 0 JPGREALELH BUSSOR"OBBITEY of tr

cBhstRUEAE mbfetic@SHitRach Eh&@M %eﬁ%éijrb@d%ﬁﬂ Pidi€als #ficlabing alkyl,
grouped as (1) acidic = Asp (D), u(Q9; (2) basic =
alkenyl, Klkyuylg cy&palkisil scdipalkédyl, ay clohldyiny]l an®layoin@ic radicals are
Ala (A, Val (VL., Leu (L), He (1), Ser (S), Thr (T),
digiclosedein they appbication (g tpr ingludes aelsgmgtped or example, butyl
. rate al i phat i ¢c- hydr .. (4),aromatic,. = Phe, .
Pl st b sl DR, e meues
- ont Akl 7 E
oSS Ao g, U BIoa, M fopy, neopeny
cftlopentyl \Ahd rnethydey dolsutéh . butéifSincivides IE iand Z forms of 1-butenyl,

I ncorporated by reference herein in its entirety).
2utenylat iBventgnyhut kmeshyl-tasopenyilnt d onedwd-2-prapsayl,  2-methyl-

al on | al,t t he cpdi sequence,of a ti.d
1prenend e 2t 2oprapsrihe bl inchudes When auival fs bonded to
ts e sc ned i ol ogj.Gad [IRVA AVE .
aﬁ%@%{“i fy%zg?}glnt S f at r%%égfl%lk&éct i ?ﬂh‘ @lcgg]%?gem{aﬁgr&l include
nAptopgRiyeipentddienyincoded pepisopeopaoytlepenadirayed and
reconbinantly and the activity of the reconbi nant
cpelppranylexalopentadicoyhi ned. | n” anot her embodi ment, the
peptide may be further nodified through the additions

of polyners (suc s pol yet hyl ene gl.ycol),. sugars, .ot

(UL i ona|1n;ﬂ%9@qn§w( Baands.of areuns Blustis %mg"@ﬁfq f Hielude all
.ef t tend t half-11fe ofs. ' . .
iomdite BifSept i o0y o retbler, ofibffyRSRoGflienyl  includes
1ExaimemglStlspentadieay]l bad! | 1dy slopeatdiaMyl hinlethylindenyl
0 Dy sl B 88 L An Y Iy FlopeReEicty I nethy indeny
incledespdrmetdd/lineieay) Bymethfylindecyd, Faretbylamgdny], #-methylindenyl,
pol&g(t,hyl ene %Inycol pol yner can be attached to Peﬁtf’ cLe
Stmpethylindsnyl  ohmetivdndeny] | wnd( SEmethyademdg) methylethylphenyl
PEGQEQLERALNSS) . Dependi ng on t he conjugation

chem stry sel ected and the nunber of reactive sites

al ready present or created on the peptide, one, two,

or a selected nunber of polynmers can be appended in a
reproduci bl e manner. The princi pal node of attachnent

of a PEG and its derivatives, to peptides is a

Y o . o -



assays, such as the ex hypoxic polycythem c nouse
assay (Cotes PM Bangham DR, Bi o-assay of
weegblsapdi etin in nmice made %)I ycyt haem ¢ by BXPUSM0E000449
to air at a reduced pressure,” Nature. 1961 Sep 9; 191:
1065-7).. Additionally, one of ordinary skill in the
art will recogni ze that the peptide's ability to
inpludeent ,ortho-mediydediylphicdsl, a tiessasshyletiilplemidr and  para-
associated wth tissue damage or dammge, effects or
methyjathylphemglul tTm gllustmtefmombm obthe ofFpnsitier metabsgmponent,
ri ous assay hinvitro vivo, although in
seég} amy ﬁo’@i’b‘éﬂﬂ @e|SRCQI|C§5)1 @é&y’tﬂ%f‘ ‘be preferred.
7.1 Tissue protective Assays and Model s The pepti des

T Z‘tée ed in the current nethod exhibit tissue
Tve properties, i.e. anti-apoptoitc,

MEUT i TOgeni ¢, neuropr ot e th)e‘ etc. Peptlde

T+

ad
AAY ]

ToeTIt

titABIUM | ssue prot ective d@?ﬁhyl‘EXP\iOIeerﬁadleB%t ect | 5

In
—awr\nr r~|anr~a M t h t ha pr Lnvantian  nms r\ e
n

ziesniwn ti ssues or or gandimethylcgclopentadeniyli t i es may be

hatfiume! tested UsTng T|nyithéthlcybibpeRtadidylassays. Tn

(1

'O

VItIU lelb lllcll dal © TJiur Cdl 1.V UlELlIVU
actiwvit Vi include for eﬂ&@_&j&é‘l\'lp hl}tid eingll ation
assays, cell differentlighy Ncmaﬁ%hef&il detecting the

presence of proteins ordistisileyodopaitadienpl egul at ed by

TiSSue protective rece&g&byf@,@m%w(ﬁe@l frssue

prot cutivc cytoktre— L(fipi‘,(}” ,-l YQJ P,Cfﬁhdl%hs/ vityTergT

nucl eolin,_  neurogl obi ¥i-n.

Neur ogl obi n, for exanpl tutylexglapsntadienyled i n

facilitating the transjpdibutydcydlbperithdichyl er m st or age

oo

Oof oXygen. lhererore, %ﬂﬁr& Efoﬁ@ﬁﬁgﬁénﬂr St or age

hao P2
aooayo Tlﬁy e UDCU as ALl ASS U IIl:ﬁ I.ll Stteen
Lve

activity. Neurogl obin ilee?@i%@@madlnnﬂells and

tissues of the central dmexyaluecl@peﬁ@mény]response to

nypOX| a Oor 1T schem a anch 189 @Y)#Eﬁggé’ eC[I onitrom

Coinn At Al 2001 C‘nlnm = |

-y \\_:un St—an—2Z20u; 9815350631531 A6

et al. 2003 1 . Biol | dheplylcysionepiadieR¥e " wach of

whi ch is incorporat ed |byctyksyelopeotadiemydin in its

enti rety). Cyt og! obi n r‘@ﬁsc@l]@{;]@p@jtﬁﬂhbﬁw role in

—pr‘ot—ect‘l—crn,——b'ut—l—s—exw
gt ovor o« el EYCy (IBp i deh Gl T 07 1% STACS

T \IV\/ =] UVUL, \J J. LI i AV

u:l 115], wh| ch is incor D;r%"fl@éymcm@m herein in its
entirety). In one enboddewwhtycdépentadiemylent i on, the

 evel s of an upregul at e&d@éﬁb?élﬁpbﬂaduﬁ@'l' may be

measured pefore and afft 1ce%§ﬁ%f&£eﬁgad15&p8p“ de to a

call ln. cartairn anmhnds a of an
ool T . LB A B % 1L wITTIOU

wTTC O T ATl

upregul ated protein asisdpdesy loyclgnentadienyle protective

activity in a cell, rra;ﬂridecwlsydldpentadfrériyim the tissue

protective activities %trﬁd&%ﬂéYdSpe&dH&ieﬁ?l I'n may

rotect—cetrtsfromdany S TOres 1N
t’:,nl ls—inel-udi ng nodey &i‘&adﬁqcy&iﬁ(zpeiﬁj Pl“ nrocaccac
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et al. (2005) Eur J din Invest 35: 7 11, which is
|ncorporated by reference here|n |n |ts entlrety)

o N | . I T



PBS at roomtenperature (RT). After 5 mn,

pre-conditioned nediumis returned to the cultures
waniehare then returned to thg incubator for PAI/HS20091¢00449

cells are fixed in parafornal tehyde, stained by

Hoechst 33342 ( Mol ecul ar Probes, Eugene, OR) and

condensed apoptotic nuclei my be counted. NGF (50
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are directed towards a rﬁ‘ﬂ}’]&w‘lé\épﬂ@ ﬁnYﬂ:PO however

ti ssue protective prot diprepemrttyclopentedienyl pl ace of

EPO have been identifi edutényltpslopeithllichybi m | ar

biofogic activity, €. J- Tn Eﬁ t et af- (AUULI-) Science
_3_9_5_23_9_2_42_m= ch IS M rnnraf od hvy rafoaroanen

D (
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the plates as disclosed supra and all owed to incubate.

After an appropriate anmount of tine, the cells are
woehetiand the plate is read,on a fl uorescent PQI/HS09/000449

reader or by any other suit %fe met hod known in the

art to detect the biomarker. If the readout of the

pl ates and/or wells containing the known tissue

protective conpound/ bi omarker and peptide of interest

i's Tess than the readcﬂuMeq{yngmghﬂhgﬁﬁs contai ning only

r biomarker—then
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mhﬁ@yﬁ“?@‘f Skt the—art
woul d recogni ze t hat }i)\‘iﬂ hrB{ n ficial to verify
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i nhibit danmge. effect s(c8yiphenslyndenyds i ting from
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- IS TU LTI 11S 1 1TEL IIUU—UI t IIB
Lon, if em(L)m Le ]

the art to deternine thEethyMsirahydraindedyent . treat .
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Fesurting from exposurEpiopy ﬁ?%y&roﬂﬁ?éi‘ltyl I'n generar,
—Hﬂ—s—r—mn'p'h—ﬁm‘d—b'tpl scltcu!n ) (QW agx;:yl |n?u e cell
interest and treating bphssiteahpdraindesdl |s with a

peptide of interest anj(digherylinetind)dylctopeakddiesylr vi val
Or TeSponse 1h The preSeRrghyisily fadi@RPE and in

the—presence—of —the toxrc—ag re—peptide—of
interest. If the cell exhibits inproved survival or a
reducti on of damage, effects or synptons in the
presence of the peptide, the peptide can be consi dered
to be a possible therapeutic for toxic exposure .
Further one of ordinary skill in the art wll
recogni ze that the peptides ability as a protectant
can be evaluated by treatlng t he ceIIs Wi th the
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determine if the peptide nodul ates either TNF-aor

IL-1, a murine nodel of LPS-nediated cytokine
w@e@doeti?yon woul d be perforned,, Some m ce in tPET/DBR0091600449

nodel woul d be pretreated W|'t417’che pepti de of interest

and then chall enged with LPS while others would be

saline treated. Blood would then be collected and the

TNF-aand IL- 1 levels in the bl ood could be
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wel | known and routine in the art, for exanple by
northern anal ysis, RNase protection, the pol ynerase

W@ b@ono4iencti on in connection,with the rever sePCT/US2009/000449
transcription, etc. Cell via%¥¢ity can be assessed by
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popul ation. DNA contentpraﬁwcfylclcmem&[p]pyirﬁdﬁk of the

cells may be neasured, | propykyahgpenta[bfisgmdpholyl he DNA

plordy value of the cef dhprd'_ lcﬁiéﬁPﬁtﬁ &ﬁéﬁyﬂ I'n the d
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but have not proar esseddipremylerclapenaladpymolyl.  cel | s

in S-phase) will exhi bjdipeoplloyclgpsmtaledphogphelylt han 2N

and up 1o 4N DNA cont en&rpr@f)ﬂb?é’}o}ﬁéhééfc]ﬂﬂ@n?le' r-cycle
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assay (see e.g., Turner, T., et al, 1998, Prostate
34:175 81). Alternatively, t he DNA pl oi dy may be
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(which binds to DNA in a stoichionetric manner) on a
comput eri zed m crodensitonetrystaining system (see
e.g., Bacus, S., 1989, Am J. Pathol. 135:783 92). In
another enbodlnent DNA content ~may be analyzed by
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the length of the cell cycle is determ ned by the

doubling tine of a population of cells (e.g., using

W@ 000®94aent act ed or not cont acbed Wi th one or P@F/ES2009/000449
peptide of the Invention). I'n“another enbodi nent, FACS

anal ysis is used to anal yze the phase of cell cycle

progression, or purify d, S, and GQ/Mfractions (see

e.g., Delia, D. et al, 1997, Oncogene 14:2137 47).
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conpl exes is often nedi dxtmydntﬂ}hﬁlcyclrmasntaac]phmspholylrhe

present invention provi %ﬁu{rﬂah @kbﬁieﬁt&ﬁeﬁylnase

activity by assays suct e H—assa SEE
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al so be denonstrated tq dinethyltetdahygraohdémyati on in

cultured cells I1n vitro using nethods which are well

known in the art. Specific exanples of cell culture

[06dd8] s i ndh adeembedinent ofidhe diseldsade, twherf used with an NCA, Cp is
cancer, prlnar¥ rat_ | ung tunnr ceIIs (Swafford et a
th_gggsam%|as(;eCp Biad 157:336% gtgtmg asyclopentadienyl, indenyl or

ifferentiated cancer cell lines (Mabry et

tgﬁ?ﬁ%ﬁggﬁ léaﬂ Ils, 3:53 58); colorectal cell

lines for colon cancer (Park and Gazdar, 1996, J Cel

Bi ochem Suppl. 24:131 141); multiple established cel

lines for breast cancer (Hanbly et al., 1997, Breast

Cancer Res. Treat. 43:247 258; Gerthy et al, 1997,
Chenosphere 34: 1495 1505; Prasad and Church, 1997,

Bi ochem Bi ophys. Res. Commun. 232:14 19); a nunber of

wel | -characterized cell nodels for prostate cancer

(Webber et al, 1996, Prostate, Part 1, 29:386 394;

Part 2, 30:58 64; and Part 3, 30:136 142; Boulikas,

1997, Anticancer Res. 17:1471 1505); for genitourinary
cancers, continuous human bl adder cancer cell |ines

(Ribeiro et aI., 1997 Int. J. Radiat. Biol. 72:1 1
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anti-cancer effects of the peptides used in the nethod
of the Invention. For exanple, a critical aspect of
wo b@oforiomt i on of a netastatic_gcancer is the abCT/U82000600449
a precancerous or cancerous <M1 to detach from
primary site of disease and establish a novel colony
of gromh at a secondary site. The ability of a cell
[001 161V ade Preferfddemztaliddens dompamindsdiprs-eatlysis) which, according
potential for a cancerous state. Loss of invasiveness
t@retizebpren@@ts imesmtion, anmardeetcytaéysttwtmnqwblqhngvm spgcific to the

produsaiog ot AL Etatef han Eart HMAE] o, “Such
bfségggaﬁéﬁtaaﬁggpafrsgmgﬂbam&l&@n result in phenot ypic

I nvasiveness (Hordijk et al,
biRAe hyle Eopeniddnd Aitc6Rlm iivhlorade | nvasi veness may
furthe e exanmi ned by inhibition of cell mgration. A
bisgethgloy chdpentatiiemyldziocralivmrdicBlodideensi onal cel | ul ar
matrices are commercially
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llf I a matrix may be
?any@ !.ﬂp?gl&fg:ﬁ@?ﬂ% ﬁ@lﬁﬁ ﬁé%lé?pgﬁot ography or
b‘i@(ﬂﬂﬁﬂj}l%g@% eﬁfadlﬂ% ircBRiIRdidHlotiae art allow ng
neasurenent “of cel ar mgration. In a related
bw(ﬁoebut’yrdycldpmmdrénylbwﬁmnvmnehshlbmdex ami ned by
response to_hepatocyte growth factor
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bis( pemethyl-2fre-baty oy ctpeatatiersy ] )Zziraniginrdjchlomdlei genesi s
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Speci fi c ‘exanpl es include for |ung cancer,
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997, Ann. Thorac. Surg. 64:216, 219) or
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Surg. 19:226 234), the cotton top tamarin nodel of
human ul cerative colitis (Warren, 1996, Alinent.
Phar macol Ther. 10 Supp 12:45 47) and nouse nodel s
with rmutations of the adenomatous pol yposis tunor
suppressor (Pol akis, 1997, Biochim Biophys. Acta
1332 F127 F147) for br east cancer, transgenlc nDdeIs
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in conparison with an animal not adm ni stered the

peptide of the Invention. Alternatively, a peptide of
W b@obosmient i on can be admi ni stgr ¢ ed to test aniPEl/BS2009/000449

having tunors (e.g., animals 7'n which tunors have been

i nduced by introduction of malignant, neoplastic, or

transfornmed cells, or by admnistration of a
bd&ﬂ,deﬂd@ﬂityc&lnﬂexﬁadmﬂg{l)embmuﬁxdidlmm@ the tunors in

est animals for tunor regr ion in conparison to

baﬁﬂ#ad@thi’dt?Y%@H?lﬁPékeeb’BalfF%uﬁegl‘ﬁi the Inventi on.
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bisd, 2pé1|@th>délsnrmppu cxblapentadieryd)zizceniurg dichloridee ar e

bIﬂQL %ﬁr%ﬂgq%hg% | ncr}}a)ﬁl %%Bbut Ggé}@ﬂl imted to,
b@gf‘-‘}f{ 91 Eé g%@xlcg%"l’?po{ ?ﬁl?ﬁa}g?ﬁnlfcoﬁm ngﬂl%rﬁfet ack

bls( Flé'ﬁlﬁ’}ﬂﬁ%ré;ﬂ%@?@l@b@ﬁ@d?@iyﬂ)tﬁbbﬁﬁnﬁ dedhdsridd/AF)
macr ophage m ion inhibition factor (MM F),
(h;aedmmnh)geycllmpnntadmy&)(cmopcnt@myl)zireumwydr;:hlorlde
nlgratlon |nh|b|t|on fﬂfycr (LM F), . hjstamn

(hardimsthycyelopsntadiqny aneltaﬁilsﬂxI)éIrC9%pbﬁlcé*I@y§?

%Qﬁg % oﬁ)le}frtad enbrlt)(é‘tmbhc%ilo cL:IP] {enx )zlrﬁ;kﬁubn} Achloride
{, del'ﬁﬁ‘?ﬁﬂﬁ'ﬂbbenﬂaﬂie@fyﬂﬂét%‘?ﬁcy&:lcﬁi&ﬁad1&@bﬂrcdrﬁﬁhxgdlchlorlde
=\E ony stifmulating factors (granul ocyte
(h,éll-dlrr;et]sylcycﬂlopenmgldm«t)(d)ﬂ dica-Gaf)Icyclopentadienyl)zirconium
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d ), macrophage col ony stinulating factor (MCSF),
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BRI bRty B o vt na rotein 2
st'tgl ffﬁ&ﬁ?ﬁﬁhé}gliéilfbdnm )alihl%l Nggefmk' nes (nonocyte

enoat tr act protein , MCP-3, MP-Ia,
biseZmegthgiademfl)zroonti emdipkilotide n I b (MP- | b),
re ul ated upon activation normal T expressed and
g—mﬂhwhyd@edhetmwneimhﬂpn@e( RANTES)) and Stress

bEI%%eIl chfiader 1 irqBnen Riclp S per 02! 4o Gt st ase.
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bhis5, Wteﬁrﬂwdrbpﬁﬂiethyuﬁmmu@bﬁnuh Qﬁchlbrlaé ani ne,

serotonin, leukotriene B4, nitric oxide, and/or

bm(/bét@@tamhmko -4,7-dimsitleyléndeayairsonivme dichloddpept | des
b th f d
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hlstanIne nitric oxide, and interleukins. Most
preferably, the peptides inhibit the activity of two
or nore inflanmmtory nediators. B. Treatnent or
Prevention of Various D seases, Disorders, and
Conditions The tissue protective peptides and peptide
anal ogs of the current invention are also useful as
therapeutics for treatnment or prevention of various

di seases, disorders, and conditions. One skilled in
the art would al so recogni ze that such peptides and
peptlde analogs can be used to achleve nDduIatlon of a
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(ischem a, blunt force trauma), peripheral nerves
(sciatic nerve injury, diabetlc neur opat hy, carpa
w0 e0vned418y ndr one), reti nal nﬁgul ar edemn, di aPE&L/U82009/000449
reti nopathy, glaucoma), and hetart (nyocardial infarct,
chronic heart failure). In particular, such diseases,
di sorders, and conditions include hypoxic conditions,
[0oni7h Jiheercealysif fadod imdpdonsihee tirsoniem dihalides, di-methyl,
excitabl e tissuesincludin but not limted to, those
dirisoluty hisiveortyl Seqathemdisal %yt analpgs ofrthe labore ceBoNafs.cand the

hafd ghotoias, Mbeliads B8 e, B2 By fiomel) G igalfy gnalos of the

the tissue protective receptor conplex.
aH@%é?@b@ﬁnﬂn the tissue protective peptides and peptide

anal ogs of the invention can be used to treat or
[001 £Bf et dﬂﬁﬁﬁﬁagé’odse@a‘@ﬂlyﬁ é’cﬁn{;blﬁﬁlﬁealié@ slidarg from
hypoxic conditions in a variety of conditions and _ )
bis(cy clopehtadiesy)Awoniumidichigride drip(resthyicysiagentadienyl)zirconium
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b157@1@dﬂnétlﬂiléﬁﬂoﬁérftﬁ&%n?l)szr&ﬁnﬂhﬂdh%étﬂyl of stem cells.
In"the exanpl e of the protection of neuronal tissue
bipdt hrdimngthydcyal eptrabdienyph)zirponduendiadtbylysi ng ti ssue
protectjve peptjdes and peptide anal ogs of the
bis(veArtrigethyleyglopsntash qgérqoﬁ&rﬁ&’émleﬁbge whi ch result

bigy et PSRRI BBt 3™y ot 10

b1§@étmﬁéﬂhyléﬁ%i%m5<ﬁéﬂi(lt)m%mﬁmsmhﬁaiﬁ yl, darrage and
finally, "néuronal death, can be freated using

bit(1smeehyir betotd cydopanadidryl)aincomept diseethyhl ogs of t he
present invention. General |y referred to as hypoxia
bisicmsthy Is-Rewiley cloprniadiearizireoniymadimethyl om or

clu a st rok cul ar
b‘%@ &Ya-rf-npefgnal% openfiifalieob b fimelir vat T on,
AL ﬁﬁ*bﬁi%ﬁta&@ﬁil)ﬁf&&ﬂhﬂﬂdmﬂ‘@ﬁ SLURILIR:S r7‘jt€trahydro
p0|son|ng, e inhal ation, trauma, including surgery
indexly 1) ziek omii in@xr diplloraiepbiskindengl)zirepsym dhyrpmby}y oe mlnear diisobutyl
chronic obstructive pul nonary di sease, enphys
anglgst Thégqanwaalbmna |dsalk¥h§0r§pﬂmrﬁmayrbywﬁmum éhe catalyst
c sh h |l actic C
syafrgeky BifadnE migfiitsd BRBNOoRRG ps st ing Al Sometimes,
dysrhythn1a nitrogen narcosis, hypoxem c hypoxia
(altitude sickness, high aItitude pul nonary edenm
high altitude cerebral edenmm, sleep apnea, hypopnea,
respiratory arrest, shunts), nethaenogl obi naem a
hi st ot oxi ¢ hypoxi a, intrauterine hypoxia, and
neurol ogi cal deficits caused by heart-lung bypass
procedures In one enbodlnent for exanple the tlssue
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The specific tissue protective peptides and peptide
anal ogs of the present invention may be used to treat
W@eoopiogsaent inflammation resul §j ng from di seasBCT/US2009/000449
conditions or various traumas,” such as physically or
chemcally induced inflammation. The tissue protective
pepti des and peptide anal ogs are al so contenpl ated for
théyearerpresentas reaudioprprodoctsdromimetailbegneadibalides with
conditions in one or nore qQrgans or tissues including,
trigiky kdeminym comnayinds KeoBEHY HOTSHAYENERISE)-d, connecti ve
ti ssue, heart, lung, kidney and urinary tract,
ancreas, .eyes an rostate. Nop-limting exanples of . .
SEARI 7 a6 i cAderabtey gibadimigh MeriedfioGetingompotnd is not
[ St.ed i eChd 4. ' Fyr I~§S S
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conditions including, but not Timted to, allergies,
falldwing gralipse aoashridgdd flyocergieytlopentadienytedpecies, such as (Cp,
di seases, sports rel ated injuriﬁﬁ, exposure .to toxic
Flyarsng) ZrGee ot nowrdridged y dflvgrenylandenylngapecigsag such  as  (In,
acterial f urther,exanpl esyof ndition re
PR 2EC 0oy e PBRBER o DSGeYFRuBGIA L FRGRES rpuch o
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publ i shed as WD 2005/ 032467. The gpecific tissue
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2098l in sheath | esions of unknown origin, with the

exception of nyelination deficiency diseases, such as
| eukodystrophy, and di seases due to obvi ous causes.
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Schwann cells to maintain the nyelin sheath, if these
pedliaophenyilbgrate, e dimpthyilaiiinaim erak ssperfinoropheiydehsrinate, and
i s,.caused. The tissue protective peptides and peptide
é\lF‘bgs of the present invention may be used to treat
or prevent conditions of, and damage to the heart

S . SRR ARG LRI e camsiion
nictfl %)E:ﬁr thdhﬁ%h& d9€y @ r&%fnlﬁ?ét?&i Hiftf aR RBYator, an active
vessel's), Including | schem a-repertusion injury;

cgtahgess forendik aCo-dctivates; inchdei Aemaxased sudly as atadhglalumoxane,
infarction; atherosclerosis, mtral valve | eakage,

madified alumoxanes sushdasmodified ynethyidumoxanenpudiatizminum alkyls
S8l or FaatltiEuminig aprfiey S il i el ginum,  and

parasitic infection (bacteria, fungi, rickettsiae, and
viruses, e.g., syphilis, chronic Trypanosoma cruzi

i nfection); fulmnant cardi ac anyl oi dosis; heart
surgery; heart transplantation; angiopl asty,

| apar oscopi c surgery, traumatic cardiac injury (e.g.,
penetrating or blunt cardiac injury, and aortic valve

o o o o oy




fromexposure to toxic agents, i.e. radiation or
chem cal damage to responsive tissue. In one
weetodd4rent of the invention the above-noted pREI/US89/000449
are useful as therapeutics fof nodul ating the
medi ators of the body's response to toxic agents,
preferably to suppress or inhibit the activity of such
tritisbpropplabumbalgnf i on@i-hshexydumiraua; not giinpeytylatienimme,  tri-
useful as therapeutics for the treatnment, prevention i
nedasiylanmtinem o timindedaeytaluminummmge-ackivatass argtypically used in
S t ons of osure.to.a toxic,agent. .The peptides
REPBITs Bt O eaid agBalaro et SHF pptta sk FheBR pee-catalyst
r di. . : _ . Cadiatd :
i REL 4 YRR ALO PRI ihpiRl  SPRBHERR S98BRators are also
uséd afl added to)ihiptferd stheé@mb rbio0thedtiallysesieedra sruhth@sreactor in
of prions, viruses, mcroorganisns (bacteria and
singhg)i or, maritipkostreamiscad Isoaangarsd toudeactivateulimpurities in feed or
eukaryotes (i.e., parasi tes%, i ncl ydi n)gl, but ngt
reaciemsed o MaKO<@set0Fv chen dhendialky: dormpgy dhenmetallocene

cQoRRft 5, et Shat M BIE DL AL RPHAER R, hdfed o the catalyst
sdtei Of & fhe RlactSi@Bferh Tor 4ofiRARr RbMREINE FfecdtYSHloOsBavenge an

due to chem cal agents. Such agents include, but are
imptrity of thedrehctor Bysterh. agent s, bl i ster agents, nerve
agents, pulnonary agents, and incapacitating agents.
Addi tional ly, the peptides of the current invention
[0fd22be usdartienlprizwseful co-activatenseinchidgt alkplalyminue compounds
damage, .effects or .s ns, due t OXi C_exposyre to
RGOS B e EuIE REaPUBhA BRAD ot | PAFRGUEADY: 3 Ci to Cig
S | St j ctiand.i2 G :
ol Br? BB AT S [depcdBBRAF, SEloRd Midih the growp
cBhsivens abf Qneth[yl%ateﬂﬁll,e,n-pfop%n?mﬁﬁm_[[@lyﬁsm_ut € n-butyl, t-butyl,
peptides of the current 1nvention. The peptides can
ngpentehtiso-penytl, neopdritpl, at-bexydy ismmhexy, hkeptihaigesheptyl, n-octyl,

.effects or synpto ue to radi oacti ye agents.that
i§hestybe HnRYL %B%yif BARIECY adpa‘%(i"i/ﬁ?}’ﬁaﬁh‘trmzi n-tetradecyl,

RSN ool 15 Dt Y g
9 1Sr, 92Sr, 95Zr, 99Mb, 106Ru, 131 Sb, 132Te, 139Te,
GRS 3 A4 e S, M, 0 v

n3Obe 4P thedrapticel 3f tHid invimtivho PréferaBly, disdgeke ionfc activators
or di nar3{ mmart will recognize that the peptides may

sa¢lsoape NB?QEhNg]}BBéQGHsM, &1 B (Gelehal, QzPélN]ldﬂ[ﬁ_(écer?’ﬁ-
GFeffhbr SPRGEBIEE B S5 RAER BT SNSBC Hfod B ALWE  acidic

. iy : : : .

o038 St BRELEIP (P RCLIEH\ MOV ERE I B pheny and Me
isunedpll] bl Préferrele cbiatiogiosd| vagant useddnmre sdleimoxgnés such as
vesi cant agent in conjunction with a nerve agent to

muthylehimexaney insedificdfalumoaanescsuchedsy modefiedh meathylalgmexane, and
id, tainti bul | ets or.shrapnel w th biol ogical or .

afliaingit s PV IE et 35 | Fi Bt RR B o ¢ ety laluminurm,
] ' ess tc : ti . :

R BB Can L1} RSP A fnicBB | 1 B} Bfominum, 1

nm%'lamrﬁlrﬁlrﬂ,ftrphﬁl&malﬁmmerﬁﬁ%-‘dodé@yﬂ@kﬁﬂi&hm.

difterent types of cells, organs, or tissues for

exanple in two or nore of the follow ng centra

nervous, peripheral nervous, ophthal mc,

cardi ovascul ar, cardi opul nonary, respiratory, kidney,
urinary, reproductive, nuscul oskel etal, skin,

connective tissue, gastrointestinal, hematopoietic,
endocrine, and netabolic. Further, a peptide of the

current invention would be effective as a therapeutic

or preventive for nore than one toxic agent within the

same class (i.e., against nore than one type of

o e o . - . o oy



pepti des of the current invention may be useful in
treating, preventing or managi ng the | esions on the

W@ Ri0s/00419281 ong t he respiratorxgpathmays i nduc erCDYS2009/000449
chemi cal agents such as blistering or vessicant agents

or industrial chem cals. These uses of the peptides of

the present invention are describe in further detai

[@R2ay and Ii ris| withirenhensvepenof dhisl disclosage aoduse anniiogizing or
in both human and non-human manmal s. |'n anot her

soighiomednie | t hactivatone pr oaatrdlve pelti dedonitd peptshele as

PEete bR o
bBESH Wétgﬁéi'dﬁ%%%ﬁgsto Bt a %gé@'ﬁﬁg%gfdﬁ?lﬁlyl W&%hgﬁﬁ%mlbid precursor,

cancers or stiCc disorders centr nervo

poVsiatdBenafid iteFcor iRy Meivhs S0 ©918Y43983), boric acid (U.S. Patent No.
gastroi ntestinal/digestive system %enitourinar

55942, 458)adr ematombimationl thyireef., NéQd 98MBN88cland {J.S. Patent No.

hemat ol ogi.cal / bl ood, nusgul oskel etal /soft tissue,
SF%gfia?@rlyFomatﬁgé@ﬁmﬁﬁx@ CBEC-of use include, but
are not limted to, protection against and repair of

W2BLY | - Tk, of SSb Rl Sl el Bechions, e e -Substituted
bBFA, | BfSrifin, :aElgl}‘lWIﬁ egauiiuﬂy %HHiiHBidiﬁ%rqm)fiﬁFe@_ thefedfeThe three

preventi on, apeutc treatnment, prophylactic
stbsttemniroaps aregdnimdeparidendyi seliscted fidno atksyls, alkenyls, halogen,
associ ated with neoplasns or cancers, including, but
swbstithiedi albyls, erylsoseylhakidess alkoxy and belidgson Pacferably, the three

o el B SRl S, PP SRR Tntuing

- r | p i .
HERRYRSMGIED IS, AT, 260 QUG ool tRnRSPAd ShiTiks thereof
paéfetred Fra Ayl gh@ﬁdpﬁhéﬂhg NER0| caPesH atomed, illeglt @loups having 1

cancer, famlial adenomatous pol yposis, and Von

toHi2Ppeirbon attros,salkoxy geolyys kavingrl theRQydanbon htorosignd asyl groups

the neoplastic aspects . of the disease, reduci t he

hAv#RBes 1B20heR pasqtpmsg(ewﬁ@ga%&lmé@rws 'n Mfge preferably, the
r rd I i ' ihf .

OB P SR 8 LSO MR R micures

thd186£ CRWEH trh6#es prefefmbde P thed ¢re@BY¥ratipsOalRehalogenated, preferably
adm ni stered prophylactically to address syndrones

fluerintted, taoylcgraupsn Mostprefatably, demdutrad syoiohiometric activator is
tadigtion t herapy, of the neoplastjc disorder or
éﬂ%?@

trispesHporophepy LROTOANT JHERCK thyl RsrRBr one, t her apy
rel ated nmyel odyspl astic syndrome or somol ence

ome, [in the.hopes, of pr.eventing the.syndrones..or .
FUARE no dhBicsSoiTBGRR RLVEHR o SRubIRes WY YRR an active
| FONg C
PRABh, SESOTRY ey PRl dpadidiea it TN ERIRTAE 6, or only
lduselyarovordinatddnid,ethd eemaliieg oacbexthe, icnigingxtampound. Such

ast heni a, anem a, tuberculosis, AIDS, congestive heart
chmipounds andrihe likei arardescribedin Faropean, pebliaatiops EP-A-0 570 982,

EP AP TPabdi R 1% Sihot BRTALH 300 BB H5AC0 277 003 and

EP-ACG995 doucahbal! /1 & g*a?éﬁ?”_tl@ég. e SUF?»WS?J S5468 401, 5,066,741,

protective peptides and pepti de anadlodgs of t’he present
512062197, 324,025 08,3 84 [299caidt 5,802 129 \umidsU ), Faednti Applicteion Serial
but are not linmted to nood di sorders, anxiety )

Nii. /289,380 d6de Asigust, 3.al99%mll af vdrich awe dieteinifully incorporated
hyperactivity disorder, and cognitive dysfunction.
bTﬁsgge%%%ditions benefit from enhancenent of neurona
function. Qther disorders treatable in accordance with

the teachings of the present invention include sleep

di sruption, for exanple, sleep apnea and

travel -rel ated di sorders; subarachnoid and aneuri smnal

bl eeds, hypot ensi ve shock, concussive injury, septic

shock, anaphyl actic shock, and sequel ae of various




include, but are not limted to, neuronal tissues such

as tissue of the peripheral nervous system (ear and
Wo edpmgdioand central nervous system (brai n andPGRUSAN/000449

cord); cardiovascular tissue such as the cells of the

heart and associ ated nerves; and gl andul ar tissue such

as the pancreas where Ttype cal cium channel s al ong

[0012M] cel | Joniccehtalystp Gamndiei prepaped thyineacteng na transition metal

secretion_of insulin. An exenplary list.of excitable .
compoyad; withyae sActiyator; §u%tas{'ﬁﬁcﬁesaa,tw, lcglr yaAa rgagtion with the

ti,sgues,that i \d erves,.. skel et.al c .
iRV 16 dRand A3 o B S iR el oI ford A Bnion, such

y i 3 C brahiizek et c 154 S it ;

oS O DRPDIL) < Pifch bl T Penu i L BANUSK TR species
gareatddipyl tlabreaetion hd Hel cutalgstorcahdue, aud prefetatdg arenptepared with

pepti de anal ogs of the present invention are useful in
actieator sampomnents whiplal arei ioniq 6PEPOUAYS sUc ROMPOosHIORSn However

nonoxi de and.snoke jinhal ati on. severe . asthma, adult .
rgR IR of gy dproutiaPediayfial cROLRAR I e8P fidaplated by this
iﬁUéﬁ bng. Further conditions which create hypoxic

conditions or by other neans induce responsive tissue,

such as excitable tissue damage include hypogl ycem a
[6d128] My %H%oﬁﬁlisﬂ BRTRI 89 hh AHcBvERE dbtnRindn®SH the® préparation of
w th” i nsul i n-produci ng neopl asns (i nsulinom). Various
tieiondp spahait sgistents wseddarthe wroodss arfaehitemwentienl comprise a cation,

originate fromexcitable tissue damage are treatable

whithhgist psefgeably ot eBronstedegnid deapahif ¢fesonatingnal rpdon, and a
of t resent i.avention. Chronic disor.ders j.n hC
cRinwelfie e, dfiar WhEhy ahidih i pptileia ks, (bulky),
. . r
SHEIERCRNSIPA . BeseChul b SpELae ek o et e o
cbiiponids ate cembined adssaddnanivnl will by saffEcientlntlatsild wslse displaced
of cognitive function and senile denmentia, chronic
byeslefinis, dlielsfiée,sandanediylenically unsasarated pabsiraiepar other neutral

LEwiE Pasiss U AR 1P, ST AR ERd the Bty dues Slabaroef Ebmpatible non-

cJBAdiRRi: UGS BravE DR AiscPMAPIPHIERSHY£003 and EPA 277,004
supranuct ear pal sy, am di sease, Lewy ody dementi a,
pRbliskedli1988s€9, agivaitt @dofdinmit Womslexepkohgriing es plurality of
e.g., Creutzfeldt- Jakobdi sease, Hunt|qggon{s di sease
lippphdic cadiyalsr opyalently ecanrdiated doasid sheldingex central charge-

WA Sl o St S ) SR RLE b Bt NuRTRy of boron
SRR 5 a5 oo B Bl ROl SR PARAET Y B e on

cBbAHAMIEY afidn8 ARV bef whedtinofrodesses dekcrilsdC Rerin. The disclosures
hypertensi on and sl eep di sorders, and neuropsychiatric

ofiERAJZTE00h andi EPIALAZT,004t amr mcogporptedi hexein dy reference. In a
schi zgophrenj.a, schi zoaffective di.sorder, attenti.on

paeierred emhadimest, theplaighiametric agtiyators mglude g&gtienangean anion
UyOnEat 204l ps PRESIRE LERED OIS o

di sorder, as well as uni a)Eind(by pol ar affective

di sorders. Additional neuropsychiatric and

wieweindetye iea atitrel Dewiy bieses H isdiyduegerf; (L *&xE)Pliea Bronsted acid,
those listed_ in the American Psychiatric, Association's

A5 Bgrren-ceoutivatma anion haxmaihs hares dvhisan infegsr feqra 1 to 3.
(DSM. A further group of conditions treatable or
prevent abl e using tissue protective peptides and

pepti de anal ogs of the present invention include

ki dney di seases such as renal failure, acute and

chronic. Blood supply to the kidneys can be cut off

due to several causes including shock frominfections

i nvadi ng the bl oodstream (septicenm a), internal or

external henorrhaging, loss of fluid fromthe body as

a result of severe diarrhea or burns, reactions to

Y L s - o o, e



TABLE | DI SEASES AND DI SORDERS AMENABLE TO TREATIENT
BY TI SSUE PROTECTI VE PEPTI DES AND PEPTI DE ANALOGSBASE
WEITODKSE 1#ND LUBRI CANT BLENDS Al NI NG POLY- ARCHBS2009/000449

OLEFINS FIELD [0001] This disclosure relates to poly

al pha-ol efins (PAGs) made from sel ected | ower

al pha-ol efins and | ubricant bl ends contai ni ng

[00126] cant THrseatiinockmpenehts (ict* PBGs naydinchude Bransteds acids such
for the production thereof in the presence of a .

apeprotons diepraionatedt Lawin basesrorc sedusiblgt Leyinmdads capable of
activator _and optionall.y. with hydrogen, BAl N
PROIOBHING o5 ADTFASAIERT SROIKPY SPGB IEMER k) PE A Tt Diseprecatalyst

- performance of natural mneral oil based

apgggll@ghmogl by the synthesis of oligoneric hydrocarbon

flui ds have been the subject of inportant research and
[6A86] OPMEMthel AvtivatinpeiatiohqUrLHIShay bkl Badnstedatid, capable of
fifty years. These éfforts have led to the rel atlvefy
doratimg arprotcet td thier aldylatédbtrangitian moetiak catalytioyprecatrsor resulting in

lubricants. In ternms of lIer{bri cant property .
aj HanseRe Fectal rations yinclyhing nammenums; pXomiums, gphosphoniums,

b R ABPRRDBE prge, nit

r ai; e,Ni Y ; in
S R S DG iy 85 K PRAE i lamine,
trs¢thblamiine e N, NodirmethiylaniBh@bidethyldiphepglaminej ntysidime] p-bromo -
| ow tenperature viscaonetric properties equal to or,
Nobi-disnethylenilingese pdtitrarNSN-gimgthylagibpes] phesphoniums  from
vi scpsity-tenperature relationshi f ubni.cating .
gotP oGyt RBCHUPROSG Pt BRBrudphiFHRiES oRhiums from
ci{ng HGaNn r td a | ' :
cHRLFSHRe 8 WIHENSETLALE) ARBgT U L MPAIGI g dionane
salfonitimd fiha diidethyrs,caudhs aeXxiidthyl tleioctleas auel tetrby@idthiophene,
change in viscosity with a change in tepperature. "
apd migsures itheseof. nghe wetivating cation 6L 3* My gmaynalag deianmoiety such
ature are said to have a.l

visgosity with tenpe ow

a3; SUUEH t JRORYULRL( VIAPONIMSs  SHTaORSal nd, X QEGs, - preferably
R : S &}}@p]

i scglgrlng\gh%? elléﬁgéorﬁ ﬁﬁj\?\ﬁ F{wolggp {eg%r%g%%r re gﬁ%%@é’h igh

VI oil, for exanple, will thin out at elevated .

[0A3REr at U@ |a%§5§n_t&ﬂﬁpénérﬁwﬂ iﬁbiudeb’st}ﬂishy,ha@id@ 4he formula
VI oll is nore desirable because it has higher

[MEQ4S T wherzin kiig faar intexep draah ur ® 3 whiis Antintegst fitoas 26t - k = d;
better lubrication and better protection o

f th
M énenclemgnterlacted fzpmnbrewp 18spfethealerjodic Ritltgjg of the Elements,

t at.ures and{or. at te atures over Wi Eange..
plfTeRE T PO iy RP T3 iRt A Bridged or
uhQH@%&d @akylanidE "REIE, UakoRIRP CalyI&ideS 1 dréRirbFRNsubstituted

are also inportant if the lTubricant Is expécted t0
hpdmcarteyl| hblocassylpsubdtitied halopanbat, sl haldsubstitdd-hydrocarbyl

These | ow tenperature 2i)groperti es can_be neasured b%/_
raghicglspeidi@ hevingipp o1} garbgacpmisnyithdhpgrevisoghat gy not more

e e M s
SORESBDIo KIS0 25 cGR A A BB coch Qs

flusriahted Hgt @rouys aml eosopecfetdtily aiche@s acpentpflaotylaryl group.
engi nes are often operated under nore severe )
Exempiles ohspitabledr alsaindluds/diboren gompopinds @s disclosed in U.S. Pat.

ulr | bl ends be neasur b ny. net hods, such
Neb S B s pulichits 6 tcsriorate Cheralonkl BB et hod or
tapered roller bearing (TRB) shear test according to
CEC L-45- T/A to D nethods, etc. [0005] Heretofore
known PAGs conprise a class of hydrocarbons

manuf actured by the catalytic oligonerization

(pol ynerization to | ow nol ecul arwei ght products) of
linear a-olefin (LAO nononers. These typically range

o o . A o o o o o



Pat ent 4, 956, 122 and the patents referred to therein.
Sonme PAO products have achi eved inportance in the

wo dpiogadt ng oil market. Typically there are tMOT/US2009/000449
cl asses of synthetic hydrocarbon fluids (SHF) produced
fromlinear al pha-olefins, denoted as PAO and HVI - PAO
(high viscosity index PAGs). PAGCs of different
[0032psi t y [HusEs&ive bat nypliadtihy, erandplesdf beroigcgrhpomidsiwhich
BF3 or ALQl 3 catal ysts.[0006] Specifically, PAGCs may
may pe vsed asiam gcti vatingegeasaly stin combinader with 8 eedctivator in the

.such_ as

ReFioBlien oAty Caalsfita e 6 o Spbpiutsl aBmtinigh sts such

Rt an e e A0 e PhoRIRORAE risthyl IRl b e iopgpyiborate,

tBpropYiafmionfumaetragienylbdrate, 386:-b06/ | Yan¥nOnitiR tetrdphylborate,
are’incorporated by reference. PAGs are al so di scussed
trirerafuty ] Jathma@iubutetiaphenylboraie,dd e rdimiethylasitinadm

De New York, 198 ubsequent. to_ pol ynerizati on,
t dunip Bagp

Fepnenharsie: RardichianiBngin (e eahensibaaten | v

i . ' [, .
NAGARHFEP 5+ il Rbi bR EraPReh ABbIL srimsitiagygpnium
&ty PeaeIRRrbReny TN ateB iRy IaATINGMIugNT | Y made by the
pol yneri zation of "an al pha-olefin in the presence of a
tetod ki sipen zdhiooopluatyd)bosatestrigropglafmmeniiwim Cr af t s
catal ysts. These include, for exanple, .boron

tetrakis@sniaflioraphanyhiberate; wHpdutybamspronigibn
t.ri,f.l uor]j . pr,onoted w th.water ith al cohols such
tegeanispEhlat o PR drale! BBty fmoRuiB oy i ¢

' ' C iRy ate or ethyl
t%?%‘g?(gﬁg{agﬁg?%t Eérb?lﬂ%ﬂﬁ’ géﬁi(}let h la@?ﬁ%@fn di i sopr opy!l
tettdlas(peatatluot Gsieerfydyboeate /NN ditthe landtihiuss di scl osed by

U S. Patents 4,149,178 or_3,382,291.) Oher .
tefealds(pgntadhiorephamxOboyate hNgN sdimeshy o2 6t thimethylanilinium)

f ol.|.owi 'S, Patents: 3,742 082 (B . 3,769, 363
t%‘é@%ﬁﬂ%fﬁ@f%%y 0%?48& Tr}fﬁﬁf)h?’?ad? Eé“e‘gg‘gn% Al | phin):

Wit STty bebste il dilaf 00 . ane
tétrdki$(2,3 /4,6-ibrafladdopheRPDBoraty) etipRipytadaforddmHVl - PACs
may be prepared by the action of a supported, reduced

tetraksn( 2 4 bitetrgBuonaphenyhbetath drigr-bhityl)ammonsim  Such
LRI OO e AN AN T

RIS A3 £ Bratofifcyfidfody NSt BSaninium
té’tralﬁs-(@,B,ﬁé-téﬁaﬂé&rcr))ph@ﬂyl@l?&aﬁ@ N,N—ﬁﬁbﬂallb’hilfrﬂﬁm 150,

SpectraSyn U tra(t 300, SpectraSyn tra(tm 1000,
teftakis(E3xhoNbivafluaiophcopl)b@abpany, Houston, Texas).
8 ti c. PACs hayve, found wi de acceptance and
&%@%F@gﬁc%@et IqHlnjugB)} i cant field for their
SUREL i Ok . ner al ' i rnms of
G REe N MR e
tétdlQs(perMibronap By )BbE | teRtHBakdichihed t o PAO fluids
exhi biting useful "viscosities over a wi de range of
teteakps(patfluaronaplehyl)bomtevegpropydammaenivimdex, whi | e
alaj(g showi ng | ubri f)i ty, thernal stability, oxidative
tefraias(perucrrpapiyhy Dperate, wigrdutyldarsmandyiner ¢ han

T O T S
tﬁﬁﬂﬂiggemor@ﬁﬁﬁhth%b&ﬂté, NpeshhthynifBaiani cal | oads

so over a Ww'der range of operating conditions
than mneral oil lubricants. [0009] Performance
requi renents of |ubricants are becom ng increasingly
stringent. New PAGCs with inproved properties, such as
hi gh viscosity index (VI), |ow pour point, reduced
volatility, high shear stability, inproved wear
performance, increased thermal stability, oxidative

I - e

\J



[0011] Ot hers have nmade various PAGs, such as

pol ydecene, using various netall ocene catal ysts not
WO 200241py known to produce po% nmers or ol i goneCHUSL0091000449

any specific tacticity. Exanpf®s include WD 96/ 2375 1,

EP 0 613 873, US 5,688, 887, US 6,043,401, WD 03/020856

(equivalent to US 2003/0055184), US 5,087,788, US
tétrais(pePuordiaphthihbotdte, NN 4lioth¢adéliniubs 6, 133, 209,

and US 6,713, 438. EOOlZ] Recently, there has been a,
tefralds@erideorenaphtby )bpgaie,vNMm{l%f(aﬁ’d@fl&tﬂ&hylalmugum)
i s .helieyed to have, been caused by a nunber of
tetrakis(per ?W@PBH#‘%%PF@F&H%%EYWIBPBH{%ti on by many

! nounced pl ans

S R L 1 N e
el rﬂl@di‘o%ifﬂml Yrate! @i Ainnséwiken (CcS) base
stocﬁ(‘si);e i ncl udi ng g)oup Illpe%]g}ge stocks from
tetoakis(pei huerobiphenly 1 haraté deifr-duty hammeniumier i ved from

Gas-.to-LLquid,. process (GIL | ubg). .These .
tﬁ%l%ﬁ%ﬁl? robistheRy BbBes Al MU BBORR abi e f or

. b . 1 . h
KPS BbirHe Pho e TRy mB B BRIR D00T 0% o
tét?élkik’@p%?@&étblﬁiﬂﬁé%?f%@f&éﬁﬁﬁ@ﬂii&ﬁ?ﬁmﬂﬁﬂﬁhﬁ, especi al l'y
t he energence of large vol une of " GIL | ube, may induce
téthakis(pesiluwerobiphenyiibotate,aN N -slimethyfl 42i4, 6 tiigethylastinium)

co- produce high viscosity pri %ht stock (35-40 c9S),
tetradds(pstfluorgbiheaybbprate Heimgthylammesim suppl y.  Thus,

her.e.i . q b vi seosi
G SR SRR R PR S e HEE st b At T 2
e e oIty Nh DT e oro B RRn Shittn W LD
tétﬁeﬂdiﬂB,53-bﬁafiﬂ1hqrotﬂutleﬁ)Mmﬂ)ﬁoyﬂestrt(h-tbﬂtgbanimmﬁam y
base stocks are available for blending wwth | ow

t?tr@ddési—pisﬂﬁéf@@paftbylbmqnﬁ)lb?a@éf tri(srédutydamaronivm
et Bemiorbined o boord; RRtdiet Eapilioiyme

R S Rt A R DR iR N st eglipium .,
tétkaki o303 -bis(rifludrotcthy Ilpen)y  ogatpol yi sobut yl enes

I\&PI B). Each of these high viscosity base stocks has
Nsdunethy kG 4,6-mimethyilafmlingmak ks usual |y have poor

R R oy b SaB Sa SRR Sats such
& FH P phon SRy Ak ARSI OB R oot and

didyRiétsexdPaififondhmets rakB @ enbElistopBaSE ) drate ahd oth&Skts such as
Sever al iEl)ubl i cations propose polynerization of various

te(etadplp omonmmlteuakismeaﬂuoropherprl_)iwatee of

R e BEGY RSP ORI (ke PP FesReRy Dborate, tropylium
I . i 4 .

PRSIt i 5T ey VR RORE bR AR oo

tétrapheny Bsoratel tidthgRNy(itMY det@phEnylbbfdteldi ng contacti ng
a feed conprising a imxture of LAGs with an acti vated

bepzeaid(dineoriunatetaphenytbqratedtropylivoui d pol yners for
use .in lubricant c onents or as functional fluids.
tqtﬁ@“%@’ﬁ@? O&Gn}’ %ﬁ?ﬁésﬁrmtﬁﬁy bguMade from at

i I - ' C30 range,
t%@ﬁg%ﬁ%@ X §&$ge§13}1 om%)g&g?gﬁrh%&bj[bi@ gf’ }rll&?lﬁ_}erppol ymers. In
tEFal@SRRAtaTRIdrosithyfborAte, fRIRYEISInS a hi gher
al pha-ol efin, such as one chosen" fromC 2 to C 8
al pha-ol efins, and the second one or nore al pha-olefin
Is, e.g., chosen fromC3 to C7 al pha-olefins. In
anot her enbodi nent there are used propyl ene or
1- butene as one of the feed conponents, as they are
readily available fromrefinery or petrochem cal
plants. The resulting copolynmers are said to have

Y Y 1 o e .




and includi ng nanodecene-1, e.g., mxtures of
propyl ene and butene-1. The polynmers of nost of the
wexmaphas? have isotactic index of at |east 809BCIHE2009/000449

product can be used as a backgone for production of
| ubricants, or oil dispersants and viscosity
nodi fiers. [0016] U S. Patent Publication 2007/0043248
tesakis(peatadthdropkenpyl Yoorste, benzeme@dazomgm)ow vi scosi ty

-al pha-ol efins conprising contacting one or nore

I
tg&@‘%&@n@n&%ﬂwfﬁbh@ﬁd_}@rlé‘ﬁ 39221116?{ bon at ons }NI th a
t tal. t t
GBS A gL B BREro it Ens DB dtipRETIE R RIS L. i1

j S A4 k0 | i havi ng
tggggﬁizﬁﬁgpgggaﬁgﬁgﬁgﬁgybag?g’ﬁhgggﬁg898§o or ?@ss.
tE@aKi1(2 3, K6-teahAnbrdphehiyDbbrate) tFefBASI6AMM84 i s
directed to non-isonerized oligoners, which conprise
tetepldat(23g.Orfctrafluprapheny hbamte hengeng(diazeniura)

| | | ecyl i ght_of about 10, 000
el i Brra PapEamtien BEHE AR of o ingi o

i lyst. Th
(s R BB DRy RS RARARER Y2 1 of' s,
tetr SIS {peefl @bidhapathel ) beysik] @iphleal iphospionitabl e
al pha-ol efi ns may i ncl ude propyl ene, 1-butene,
tétrgasipenBiyoronaphthyd)botatheiptetimdsilyliwmt ene, 1- decene and

l-tetyrad . The PACs of at | t f th
tEBapFENaroRap b1 pER s deerireBe(BaZamN M at e | ubr i cant
b SRR S, BRI oSG Bheny borate
A P b e s ot FpBsaf Pdingienom
tetrakis(gevilabmbiptenfyt)boeate ctrisyhng Ibdy liemHy dr ocar bon Base

Stocks, Lubrication Engineering, 58/ 6, 29-33 (June
tolpakis(petTaprobinhsmy b opaiey benzengdiaponyvm) nexpensi ve

| ef.i hyl : I d
bRk B RenkOMTAE. 7 Tn Porynor (EcP)

n e and
ity s e L S )
tewalyin@; 5 -bid(triflu sroanithphphenydyiaaes tripisnylpirisphohivm d
which is said to have perforned simlarly to
teloHkisich-Bis(mbicnemasbyl pheny hssatcaricthylplylive ¢ base

S RS KDL
s N

benefit of USSN 60/700, 600, filed July 19, 2005,
(03] | bes Sigl@icily etdichioffettit abiiviofy @MHIPN 9 include

having 5 to 24 carbon atons using racem c netal | ocenes
Ny dimoethy tandlimian tejrakis(per fhawirophenyd d)horpe) XON-dimethy knilinium
however, PAGs made with nmetal | ocenes have not found
tei Sé’ﬁbﬂ‘i‘@&ﬂ? t%D’H\gIPF\%eerNéFWCM?n%@F‘WCUI arly the
.1 t {0y: & Lety.of factors,
e G TR Ry PRSP gt iaBh "R oR Cost s
tSRANGS(3, $BRd(Fri M SHOR it NrigHchyftiasbéMan € we
addrg(gé suc(h and ot he}rllqtneegs)bggaﬂg’rgvé}idei%r}{g new PAOs
tetaakis(peefteaionephthylYbpeate ytriphehy lvatbemism- o - SUMVARY
[0021] The disclosure is directed to a substantially
tetralas(peribeprobmhemy Dborate iripheppicarbandemos  at | east one
of propyl ene, 1-butene or 1-pentene nononmer and/or its
| ubricant bl end conposition wi th anot her base stock
preferably of |ower viscosity. The polymer may be used
as a lubricant base stock, and it has viscosity index
(VI) of about 50 to about 250, Kv 100 of about 8 to
about 5,000 cSt, and Kv 40 of about 60 to about 80, 000
cSt and pour point of |ess than about 100C. [0022] The

di sclosure is also directed to a blend conposition
conprising the substantially atactic poly-al pha olefin
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usual 'y has 1000C ki nematic viscosity of about 20 or

| ess than about 20, such as about 15 or |ess than
W@bwyi941%2 cSt and can conprise6g§ | east one of PERIUS2009/000449

Goup | to VI base stocks and | ube base stock

produced from gas-to-liquid conversion process (GIL

| ube), or a mxture of these |ower viscosity base

tetralak@, S-bis tribfl e neahpl)phérydyboraepor trgshealybearbénitint o

about 90 wt % of the substantially atactic polyner and

tetsa(periieerophonylpbratesf greater than about 100, Kv 10o

of about 3 to about 1,000 cSt, and Kv 40 of about 6 to

0 cSt, and a significantly inmpraqv

qut 30, d | ow
[ &1’6 r at u?@wpﬁaﬁmi%@?ur@% caf e HeereVATE o‘&tﬁ;ﬁocatalysts or
siyagl S . r 1 ki Gl
8ol TP Bpdfen STt BraRame Bhidne; etk Mblafioid-frec
afopitddiiiget ichser adkhed®! afd!! ddscribedhiin  ©f.S! eBgehthaPublication
00, 000, such as between about 300 and about 300, 000,
2802/005 8766 Erpublishad®nnif dfay 2002vwinghtporated| legsint yareference),
100, 000, such as between about 280 ang apout (100, 000.
ang) 108 the progesy deseribad: hergin, ggquing/thé pdditionef g gopagtivator to the

[ reater fhan.l and. less than 5..[0024] The .

¢ f%gs(té?{ﬂ%r%g}'- at §8{’PP€“%’S? yﬂ%?'cﬁggd‘ha’i%ﬁ‘% Apigns, are those which are
kS ' (tRv ; r

SR (U Bk BOOe, B0 iy LB dccomposes.

Faipthigt, t66 ahtorabilltno8Gafffer abtanicitid substitasnt or frageven( M the cation

greater than about 50. BRI EF DESCRI PTI ON OF THE

S seob2g)formy agpiral trapsiioprmetadjcempowtd and janneutral by-

the relevant art i ki ng and usj.ng.the subj ect., .

phafuc B Mibey drehtdadab g Sufanhl in accordance

= o g <0 . p

SRS HROTRL: FOMSRplsiOERRENL 3R on mec

cohrplesidayionKin) thersemsbd! € balincpy Mtslidnit ecleargPQR) +9f yet retain

this disclosure in 4 ¢S GIL |ube base stock to a blend

suffigiemnty labilityute Ipsmarit Bispjacesrmtiby 4ncghgiinitalle draaestylenically

sl ol Ay T G AT s
St oSl B SR P N oy,

td-7£Sctpldlumifem, [ 0028} i-Fienh Bildmehans CommaitsAaludinhife or
Noack volatility predicted from TGA neasurenent as a
tfinethylalumifun00 C Kv for a blend of 630 POB of this

di sclosure in 4 ¢S GIL |lube to a blend of PIB H300 in

4 ¢S GIL |ube. 630 POB is an abbreviation for

[48439] 1- Butlhite pProcEysesedesstead i herei salgps ©aps uamaplayt reocatalyst

1000C Ky of 630 cSt. [0029], Figure 4. .sho aris

A2k BYoE Ebmrol iy Ui P AT PRk LY R out form

s8R0 4008 kol ity S0 S i compex

upBfiOreactién oitlsTihel alkglatedAB4l]sitrog unetal Sonapsurds. shihe alkylated

C13 NMWR spectra of a substantially atactic

mgsaNoceng gosmpoyrrd i, fosmgyl frem the rgagtiom of thepatalyist prexcursor and
DETAI LED

SRR, TR SEBRHEHNrETo he ocbom ct
N

stabfi@hing ridnicesrdinatingg \ahich, Seat ER- A0 42T 693 WiRISEPRARG 520 732 for
are psig. Al nunerical values in this disclosure are

illysimations oof analegavg Fsaupi ¢dmsyalleggoat compounds.ngdilse, see the
f f t o
medey Bod ROPBOHO Gl bR L AP7 Hdat 1o TATNBAG) of zwitterionic

conmponents of the conpositions are understood to

i nclude plural forns thereof and vice versa. [0032]

For purposes of this disclosure and the clains, when a
pol ymer or oligoner is referred to as conprising an
olefin, the olefin present in the polyner or oligomer
is the polynerized or oligonerized formof the ol efin,

o g, oy o o " oy




chemcally distinct nononmers. Likew se the use of the

termoligonmer is neant to enconpass honool i goners and
w@owblganers, where cool i gonergs, i ncl ude any ol PQOIE2009/000449

having two or nore chemi cal |y distinct nononers.

[0033] For the purposes of this disclosure and the

clains the term"Pol yal pha-ol efin,” "pol yal phaol efin,"”

compl&&S' using anatogyusoGsoapdt comipedadioseeoll. §onBatents 5,624,878;

cool i goners, honopol yners and copobgners of

C3- G5
54 8h6d2;etnd SshofR2?s Whicts along wihkPdkd 447 69GpliPefre) 495 375
1- but ene or, .1-penten Thus, the term"C3- C5
arg ngréqurpqg%n%%e&r%eused in this disclosure
nmeans propyl ene, 1-butene, 1-pentene or a mxture or

[@l?&hjggar té@(ic!iiﬁgfl%lcﬂlxéj.ggaﬁ]lrem?-a%ﬁ@argfl?’fo% B 8R4V and are suitable

ofi'goners, polymers or
6 AB oAl i Forphal PAHiBnicTHBaAC ®REPRS partRUfarOthe! fview article by
di scl osure (whether it be oligoners, polyners or
E:dftkXnaChems ahdefledf ) Migksr i‘Oadatadysts nfar eMetaliCatalyaad Olefin
have a Mv of 300, 000 or | ess. [0035] For the purposes o
Polymegrigatinnsc| odativatars, t Astivations Progesses i wads prEpetyre-Activity

jna catalyld,c cycle A neutral or ionic
RSB e Koe TDosSERE T it i y st

systent is defined to nean a catal yst

rsor/ j DAl : .

RN Scenghigh I Spubit bf ndigbediafing gnion precursors arg Bronsted
adRRGUCH £Lepotole of PpedtoRaftd Lewdf biges qekedingmatér), or reducible
nmeans the unactivated catal yst (precatal yst) together
Leivtik aaidsauth aatferroeenipnmoet sibveal dagions, aroalkialiiov alkaline earth metal

(such ag a trial kyl al um num canpound)... When it s used
chiORLSEh BotaseIPtEOQuIT, HREBFREY ngfhlem,t & chiglyst prgirsor-to-

| act lyat, 0 . .
SR SE S P, Wiy BRIV B GG OSBl derped sctivator
csaiéﬁ}unag nfHBAISHbERK @b AtplatdoncONPri se a co-activator

and/ or othér charge-bal ancing noiety. [0037] "Catalyst
precursor” is also often referred to as precatal yst,

[06138] yst , Watalaysionioopneuteal spoichiomettic dutivatdrasacte as an NCA)
transition netal conpound, unactivated catalyst, or

i3 peatbithe catalwst-preeusnpi-tocactivaderemodamaatigris freradl:10 to 1:1; 1:10 to
hnt.er, ngeabl y. Activatar and cgcatalyst are. alsa.
GRS RSERRl o snt B B BB 1S 1B B 0 20012
tb3:£:YPH 415 ¥, A946d 59. fiafid 1HAL §.Phd 991”‘%'@%%@‘3%&“1:?&0 5:1; 1:5 to
pol Ymeri zati’on” by scavengli ng inpurities. Sone

Iscavenger 40aRY 188 st 2ct; dssart i3vht Ars and:tayl:beto 1:1.2. The

referred to as co-activators. A co-activator which is

cataly si-preciveny ta-comptizhton melangasip isnfremn] :0A0tto dnlwl A0 to 100:1;
actpvator.in_grder_io rman_active catal yst. with

1375 Fanails 1080 Hosdils demb s DA S B Saruel oDl 5o 511, 12
acty. can. reym j.hhq 1 t {30814 t;a -

GRELLYPI 172078 BT S PR [0S R Rlo o 11

1eotpeund;2 & $9;nefetg2d.to as an al kyl ated catal yst

conpound or al kyl ated netal |l ocene. [0038] For purposes

of this disclosure and the clai nms noncoordi nating

[@0136h ( NCAdvantaigfous e dctivatomsaandn aativator/ebiachivetarheombinations

does not coordinate tqQ the catalyst npetal cation or

inglude dpghyilalaminupninclyding {rimethyhe trigthyl, EanimsapPYlntri-n-hexyl,

agen SO0, PERERH TS SodeRh i STy SRty oF wiisopency,
et1sat uphed T@RARYIanARufY SP! AAAKIHpERAMbISHIRAY BbYRKe  or

center. Any netal or netalloid that can forma
tds(ppatafluoeophungkibpremor aivd amixgures nbfextrimmethyl healuminum  with
catal yst netal cation nmay be used as or be contained

in the noncoordi nating anion. Suitable netals include,

but are not limted to, alum num gold, and platinum

Suitabl e netall oids include, but are not limted to,

boron, - - alum num phosphorus, and silicon. A

subcl ass of non-coordi nati ng ani ons conpri ses

L Y T T T . o, - e T 1




tertiary or quaternary carbon atom and whi ch possesses

at least one Cto G 8 alkyl branch along at |east a
w@orwioonInf each chain. [0041]. ) n this appli cap@Dns2009/000449

whenever a conposition or a @@%hp of elenments is

preceded with the transitional phrase "conprising", it

i s understood that we al so contenpl ate the sane

dbmewedadiliniuner group of tetakis(pestafiuohophenyd)borateal or -

phrases "consisting essentially of, "consisting",

trigpenteflugrephemyldberen.oup of consisting of, or "is"

preceding the recitation of the conposition or

el ements and vice versa.  Paql yal pha- ol ef 0042] The .

QA0F anci dn1y SomS i ¢ FEOLITEHS, of omeh BWJMi cpodified

. [

i e ot S el B4 28 RAhofSron®t B 86 el themselves or

adloRBasfothef Ay cb-RtivalirAdthSoifents! - Pldwed\er, #-iBTedNfotOfiecessary

m xtures thereof, or fromany feed streans containing

ahti éess desirablesto sk phamokardésriscansd dlanroxangtcongpamds are generally

m xtures.. [0043%,Cbnnercjal production facilities,

mareixpenyye thas fripdkylaliminape opiripdkglboren gamponpdsn

i ncl ude al pha-ol efins, which can be used as starting

terials for the producti on of substantiall tactic .
BB her s dpssomecsmhadimentss Seaysigiel copinds’ are ' sed with
DN Go R PR TR ABORE S boldh 401 B ens sctul s
séavemibeRecarerephisehtedt e tisa Benicral fartiula RIZY whepoVisRalwminum or
di scussed herein. The m xed C4 streans may i ncl ude

bororg R hsebentad dsm Optat Epealkybradicads aodcaarke theasasne or different;
2-but enes anqg i so-butylenes. The process, uti.lizi a
apdeeachof 1adedspandien aérléi or asdﬁjg]?rsﬁk APy rgefrrgemcvﬁgvld such as
I hZ Inb r ] al i ' :
HERUEEICE 38, i R O MY s, TORTAbE, Sftmipum oyt
ikGudd endadymlimingy, Virepdhluminase ShREIGR, t erile®usdaluminum,
| ubricating bl ends which ‘'have i nproved properties,
tsusbctytaluimon et tri-e-héxyddludiingmyi stmethylaluminuins casd t the  like.

i ndex, thermal, oxidative, shear stability and
Desirable harpn gllsyls inglude trigthylhoremyScayenaing compounds may also be

ol vi sobut vl ene. or I ght _stock. Propert | f e .
ol 8 i FORiE ARlPerb AR Ele BE Y B <bliEana modified
meghyRlurh84hd hose of the bl ends made from

sighificantly nore costly poly-al pha-ol efins (PAO

produced fromC8-C 2 linear alpha-olefins (LAO.

[000Q2p] Al lInproaltefrse dassodimedt, ekglahigarate coagrbunds (such as
produce all of the substantially atactic polymners, of )
methyl alugadxangr @and] moddjedrmethplalurmexant) sargspresereinethe, reaction

33 T 35 a5 2R B AL 0 grerry
55 AR DRI, DR 1t s mg o

ahltBodrees oPbRiART fdeds of the PAGs of this disclosure,
conprising: contacting one or nore al pha-olefin

nmononers having 3 to 5 carbon atons with an unbri dged
Saippeited Gatalytiss( cycl opent adi enyl) transition netal

conpound represented by the fornula:
[ngbi n: m%gortﬁd qml&%/ts @éﬁ(@rsumateﬂgc%ggl&%

@ iéhiase PG e A Prediafi bhifkhR SBFExRH IS5 s sqralysyprecursor
ppéﬁ:ﬁb daRE1VeR in Fhé cRddet ddlWRd T‘Hét’érﬁ&inﬁ’%ﬂn Qipported catalyst”

nonhydr ogen substituent R group or 2)

nsaalns t thiatitthel outalyst rpoecursar, tthef actévatolysand/oerthe Rictivated catalyst
groups, each substituent group R being, independently,

a radi cal group which is a hydrocarbyl, substituted

hydr ocar byl , hal ocarbyl, substituted hal ocarbyl,.

silylcarbyl or gernylcarbyl, or Cpo and Cp* are the

same or different cycl opentadi enyl rings in which any

two adj acent R groups are optionally joined to forma

o, . - ] R " a o, o,

AWK 1X2
gystems may be used



hydr ocar byl radicals, substituted hydrocar byl
radi cal s, hal ocarbyl radicals, substituted hal ocarbyl
WO 2000024182 si |l yl car byl radicau§, substituted PCT/US2009/000449
silylcarbyl radicals, gernylcarbyl radicals, or
substituted gernyl carbyl radicals; or both X are
joined and bound to the netal atomto forma
apptoalkch aaptfoemr idigtribatibai mipog fthe nswipount's 3acagssiblrutsuzface area,
_carbon atoms; or both together can be an ol efin, )
ingludiag; theonterigmpore surkares HIIPeroys RUPReFai nAeMsembediments of
activator,, ,and. optional an al kyl,- al. um num-conpoLn
siipesid Rhtahi imciugs SRptmr Pl AL B SRR ments can
' )] 1 .1 :1, and if the al kyl
“?ﬁﬁﬁ%ﬁ‘%%’%‘ﬁ%’@réea& ts{,g'then the nolar ratio of
t he al kyl -al um num conpound to the transition netal
[raRpund itssefatsippotfedlcatalysinsiaier® Invae be zatp&ed by any method
conditions wherein: i) optionally hydrogen is present
effectivp o supporp otissswemrdination datalgfsystms, bedtedtivpdmeaning that
the total pressure of the reactor or .the coTcent.rati

thyt catakyshgQiPesparcd san beysed ff QJigarnerizpehosPalyhErgpg o efins in a

il et 5 S8 I R Ay s
stisBlec RBRRAL YRR ?rttarlﬁ%‘:be%ﬂg@ tin @hy Odder or simultaneously.

catal yst/acti vat al um num conpound sol uti ons,
nmononers, and any diluents or solvents present in the

[003as] i on. HyP©hé] mbthodnehe roeidatoentissblvied @i s lappropriate solvent
relates to liquid polyal phaol efins (PAGCs) conprising

sueh es tdluend onay be stirksd with the suppert gmtemald®r 1 minute to 10 hours

(GBPBRbIh BePRRBICGhFHar o ThE iBFRloso I HORY QU (9 catalyst
al al . 0
G, 8 RO 50500, 2008 Y et o QuE e yotume of

i sippdit, Bt $8ReNBhBiBRsEHs Ainit et il soToliéd Wlume below that
nononers present in the polyal pha-ol efin, as neasured

nbgdarhtdoform aEeldR shmuty gabdayt 9% MO0 prederably0 4BputFbd0-200%,

pur poses of this_disclosure and the claips, a_liquid. .
of $hey @Pff‘n%{‘{%&)eTge rapEyseais Qnfianatly digat 30 tb 560°C during

. ratre, ' f S, t : [0 iy
i R PR ol EboP B P addERis) DT pfiRbuge o bt if o
SORSVIEISBRENNGS BhiplOPEiRtheMirel IRIsHIEp, 201428 SoiRIoRAC UARErnatively,

wei ght) of about |'ess than 300, 000, such as between

- tledboixtud®Oambd fidborad, &aDtheGesulbtiagwedid mbad wihG eatdlyst precursor
about 250, 000, between about 400 and about 200Q, 000,
splutigae nSiabidarly,gbo mixtusoney bsovaem deicdend mgd witoa catalyst

t o about ,100, 0 or. het ween, apout 1. 000 and.ab .
B grapion | ddisosp g EAALRP Bt de el S ey ominute to
10°h¥@sPRAdOHRS IsOBpSIeSE [dabRPsth R @ithe Fuferdd AHBm BWTRBlution and

aver age nol ecul at” wei ght) ©of |ess than about 200, 000
vaciolm aliddesrSsubijeute d b e apbdftiod) renheterdensoboantt 280

and about 100, 000, between about 250 and about 10, 000,

bet ween about 500 and about 5,000 or between about 280
[6MHd6hbout Altaoatigelypthe (ayalys| presursostandracéiviatati mayitbe combined
.any of th ol yal pha- ol efins descrjbed herein, have an
iRAPNRTbIO GBR O RHaR At TPPORN 11e8edded iodhe gorusion, and the

0 t. . u t .
b SRt halealb S8y M IRURR b, 10,085, | The tota
adfiVatef/chtaB/ sepryc@lrpbessiifbn VoL as Qﬁ%}b be gredter thdmathe pote volume

M Mh of between about 1 and about 3.5, such as between
ofitlheisupgparhcbuttzaume 2nmbodimentsdimititbettotal sohrtibrawolume bglow that

or between about 1.2 and about 2.3. [0052] For

pur poses of this disclosure and the clains herein,

nol ecul ar wei ght distribution (MAD) is equal to Mw M.

[ 0053] For many applications when superior shear

stability, thermal stability or thernal/oxidative

stability is desired, it is advantageous to have the

pol yal pha-ol efins of this disclosure i.e., discussed

e I T 1 [ ™ A P~



narrower MADs (smal |l er MAD val ue) and hi gher viscosity
fluids have broader MADs (| arger MAD val ue). For nost
WO bapdstiod t h 1000C Kv of | ess an 1000 cSt, tPET/Ny¥009/600449

usually less than 2.5, and typically about 1.6 to

about 2.2. Fluids with 1000C viscosity greater than

1000 cSt, usually have broader MADs, usually greater

nebded & FormJaygel loy,slurme (alaoutdS6 ta 400uvy prefdriiblytdbout 100-200%
better its shear stability. Such narrow MAD fl ui ds

ofithe peserialume).c Adterstising i the residugl solvent is ggmeyedyndegyvacuum,
she in the TRB (Tapered | Lern, Beari est . .and
e, a0 B P ectsh s R SV A 3rs: git¥ever, greater

i j fﬂi‘?ﬁ: re conditions,

°é?£§ﬁﬁéb§ﬁ%‘? gr ugrllﬁ@gﬁ?ﬁ I I'm and conconmitantly

better lubrication and wear protection. In certain

[6UARN] CaThéRatalydtepreeBROAMAN AlsoCBOBuppOfed AbBEHL G activator; in
severe, for exanpl e under |ow shear stress or |ow
this@dse, dhe abtivatehéarrd eptadmadllyt go-activarbI9Rs aidded ¢o the liguid phase of
not so critical, fluids with brqader MAD may provi de . )
asHIrE Progeshd Feg CERAmPLS. 1 Sabution B Patéiw&ﬁf%’é%‘?f may hg mixed with

The M My and.MAD are I by.si.ze exglusion .
acwgm gbqtgbﬂyf?rsﬁcse’noglngg%ﬁﬂg% égr?lét& to piﬁ n@oal{r?. o nThe resulting
REP ol kY s@uiBh U 8:98d WREELDR
p??a%tﬁl%&?%@ﬁg&% ght pol yrrer S, vaiut h tetrahydrofur ancuum o
tigateslowithhevaperafiohytt yeraoee ahe csllvdtat Tie sitaln daradlyst-precursor-
Unl ess ot herw se indicated, the M and MN val ues
splutiont ¥alumae eingyabe gieatarr BnGtiss \sappes 'sapererotolume, but some

R G0 S AR By o o
S RELTO0% ] 890 BARABRAL A0 OO P hchme)

about -100C, |ess than about -200C, |ess than about
(00428] | Additidmamyakfet or AP diffesnt chlyAlseturséGmnay be placed
| ess” than about "-400C, |ess than about -550C, between )
oalthetsaméGuppdrtaising anBof e sigiporemettnsistdisdbedabbve. Likewise,
about -700C.or between apout -5 and about -500C.[OOSGA
WA nMeRHARIHARTS ORRD FAVArA 8] GO AGIIVALQL 1Py e placed on the
herein may have a kinematic viscosity at 1000C of
S %‘&ﬂ’lp@g@r greater than about 8 to about 5,000, about
8 or greater than about 8 to about 10,000, such as

28y ' i bnpfise@®f polymeri
P8 Z00ibI2BHl mEty rurpBAt e BiGyEy Popfisgd S polymeric or
réfr&absyr okhenmalkeridls Sedoh Béiagt preféablycfbrousliCAngssupport material
greater than about 20 to about 4,800 cSt, greater than )
thashas ap@vesge pardistausiza geserctban I0hpmnaayde used in this invention.

nbodi ngnt,. any PAO descri bed herein, may haye a
VATHES AT RO Mt 5615058 PAESIE SHPPRECITRIGSH SHoRsaNas Sxpgple, talc,

dERE B BOpERR i B Pl THagRaty®Phloride and
résinolls 4suppeet Ciaateridl9S dlich nagnpbhstyrendogioifesitfint ke  polymeric
pol yal pha-olefin fluid described herein may have a
coimpous(ls yor nasx Othey ofgapieasupparhamagyial Vands the like.  Some
determ ned according.to ASTM Met.hod D .2270-93 [1998]. . .
DG MNS| S16E1s QORI iR BRAGERS & ien SURRGTE GRAAEHAI including
fred c Siqtl on. ki [ I r :

FRp e onrgn or Hsd DR off e BITTHA Bl SRf eftbodiments
stledt theadatdljst Sggporf ARErNNPO T dlLE sidd, ARiNgiha, silica-alumina, and
viscosity. The typical VI range for fluids nade from
tigsr onixrenr Oibet inmrganigl gideonelfyi serye Atheoalage or in combination
conbi nati on thereof, discussed herein, is about 50 to

about 250, such as about 60 to about 220 or about 50

to about 200, depending on fluid viscosity and feed

ol efin conposition. [0058] In another enbodi nent, it

is preferable that the PAO fluid of this disclosure

does not contain a very light fraction. These [|ight
fractions contribute to high volatility, unstable

o " ] - I T ——y



nunbers or less than 0.5 % fluid with C2 or | ower
carbon nunbers. C20 or | ower carbon atons, C24 or
WO 0ae/094082 bon atons etc., can gl so be referredP€DUS2009/000449
herein- o - interchangeably @ ‘C2o or |ower "carbons,
C24 or | ower carbons" etc. Sonetines, these fractions
are also referred to as light ends. Al so, the | ower
withethensilioa, altimdny, @f silib@aturhinaht Thystr aeambgnesia,t titania, zirconia,
better the fluid property as can be deternned by
ang bk likst aliewis yICtde@tmatgrlalsSsmhl gs mommporillogite and similar clays

A AIHO REPECR BRIy O SRS thF 38%@?%%? Hi3GabY dduble as an
?ﬁ\fﬁﬁSFE@l‘h r%{htBuﬂ #Jd(ﬂtl%él cBUfor %112515\603 fl%(i:d:jt% ﬁ?ﬁ‘ﬁe cases, a

oer Vi sBos] Swer ol ecu

sﬁ@ﬂﬁ ﬁinﬁi'fgebf\é,@llatd owt: C(ﬁﬁfndﬂﬂpﬁﬂmﬁk’\&ﬂ% MEMades also be used.
e.g., the PAOfluid has a Noack volatility of |ess

MGNR415sva agwsdlass af uniggee cryatalline wupper dhdrcdnebe prepared with

% [0Q59 an ther enbodi nen ol ya
tuﬂagiq %orgfe%@ lr%au @ AR WhERY, ey Biogl ﬁﬁiﬁwﬁba?éﬁ?&sf component. A

SE3FRF BB R S R R e o

lrp@rse5 Q6m3have a specific grawty of 0.75 gran cnB to
9 g/cnB, such as 0.78 to 0.85 g/cnB. [0061] The PACs
prepared herein, particul arly those of noderate to
[00180] Vi scThetsn i:tCﬂﬁamlall mgsebyiptétreatéd bPanyf ngmbet of methods.
than about 8 c are especially suitable for use in
Foheetamplel amoasgamf: nxgiﬁpém)orbmn@dcmdon@mm@aﬂyigméted with
bri.cants,. grease,,variou

I dust
aehydrodiRe; gestiy Sugh PhoAlSminam qukPls°gF ek o puch as
| ub h
n{ lt‘l?}?}lbﬁﬁﬂ&?&} éﬂﬁ llge,lg#]réﬂdigagr beuuglegagilst heﬁ;ltel ves

or by bl ending O. 1 up to 95 wt % of the PAGCs with other
[00181FS, SUEh sed abpve, p'olym@i@uﬁaﬂriefs {ilPURIsb! Ibe suitable in
Goup I1l1+ base stocks of |'ube base stocks derived
aécrardmlrgajwahsthmedlsalawm sed faveexatmpde thodesdrippions in WO 95/15815
Fi scher - Tropsch drocarbon synthesis from CO H2

agad). §epatenu§é128a% -sthernethgds étsmseérraab besse b (e catalyst

V_or ou base S cks ner t| 0

C?nggnﬂﬁs%u;@ F SIS RS f el T fseybgr absord
I

tﬁéhgrl cant go%ﬁnkfé? %ém e%%wlﬁ ogyr,ngg%.u%lL.Qf g%&%i; particles, Or_

nfaydbé ckempeddlyl Bownd ithrod@h GuhytiGiT gtoaps bouiagltoror&in the polymer

Francis Group of Boca Raton, FL 22487-2742,

chaigsr por at ed herein by reference. These bl endst ocks,

when conbined with additives known in the art, are

(821 ol el paialySh apti %é?ilr‘}aivé‘ G e "ot rom 10-700

RIS LTS 8 o B e o o -

508t ah. SorRY ehitRrRfheB! flledlaf QUrBRR ar%ddiftﬂ()@@c) m*/g, and or a pore
anti-wear additives, viscosity index inprovers,

vehimoxifdh6tss calgt andiirbart. caweragpopartlptﬁ alzedeer@s%mm Other

friction reducing d|t|ve t he | k. [0062] The
erhed IR SIS P HEAC G Ob 9)814% g ARErATSR BTG Holyme of 0.8-

531 RPATR AT el PAlBAE OpSeh ACUTOLIM, bRk ypicaly
hh@&ﬁ orél diz&kbPamRI 000 Wnpeadhisy al’t@i'ﬁh@ﬁ'e[}eSQES(ﬂﬂAr@stroms or 75-

S herein are neasured at 1000C unl’ess ot herw se
360n3augst11bymmdele\mstabb|celyescmd ohthe roetablocenelectivator combinations
mul ti plying the neasured ki nematic viscosity by the
density of the liquid. The units for kinematic
viscosity are in n2/s, commonly converted to cSt or
centistokes ( 1 ¢St I1Oms or 1 ¢St = 1nom sec).
[ 0064] The PACs described herein are typically diners,
trimers, tetramers, or higher oligoners of one or nore
C to C5 aI pha oI efl n mononers. Typi cally, the PAGCs



hydr ogenati on can be used in specialty applications,

such as drilling fluids, solvents, paint thinner, etc
wowaok/oexer| | ent biodegradabili%y, toxicity, PCT/US2009/000449

viscosities, etc. Sometines, the smaller oligoners up

to C40 are separated fromthe residual |ube fraction

to give products with nost desirable properties. The

al‘H gdfneﬂi@lllf depesitet] 6n thelstdpprort atomldading éeve2 0f 101 @Bmiearmnoles of

er fractions, after hydrogenation to renpve
col et precurop. Dey BRI O/ SOIKb SuppAtes alyeroagury 2580 micromoles of

r ngt hem beneficial f.or ome a Ilcgb(ﬁn such £ catalvst
cRatst rrerérrsoe&eﬁcmm gL S Afiq sicramaples, of catalys
li%e §§eo‘% Inlﬁr %‘#Erlfrﬁ g{e{agezsor??%srenpg?g:eg %@813 his¥d provided

et @hé tRal alﬂaﬁnt d)f salfd catibiso pastatsd dokavet Bx&bddﬁh@rs@pport's pore
of unsaturation. They can be used as starting nmateri al

vbhmmé.ur t her functionalization with aromati cs,

hydr oxyaromati cs, mal eic anhydride, or used as

starting materi aI for chem cal synthesis. The hig )
[Qﬂlﬁgbmer i A watallogengsomnd @@eaﬁataﬂpgﬁ&/actb\rat@c%mgmatlons can

o s o Tl e
I\ﬁ*ﬂ?&%ﬁs (t)ft GhEtHdds Ate kndWwal) %P@Jfﬂ%ﬁnfn th-Eh@l%ﬁnh;b(ﬂpﬁfenzatlon

gorrerl t| on fractions, If not hydrogenated, can

attSp@h@slzﬁI}aﬁlhmametwmvatai danalybtsf alhare suitable for use hereln See,
functionalization with aromatics, hydroxyaromati cs,

forExdroplen 1y & iRngentsrS,0884 74 sansk ér2t27rfb40rmtx°eﬁ ieXRMPhe of supported

iF y RIADSE PBRET oo WacadDFsE haTEE (PG p2hgg and WO
98%43'1?%‘08%?&, ﬂ@@geﬁaﬁltﬁ’%ﬁ{-&d ?Rtﬁ’gf fr%%ori?.h@dfﬁt olgmers and

gr eat'er e pr

idiganiet gtives rﬁziSDb@M%dast @umfcﬁﬁku Gee tNSs Pdténts d5422,825, 5,427,991,
unique in that they produce p aﬁ;&ers whi ch are

549838 andl3,46G648; and anwan Ubbgamns/\HV@h%/ 11172 and WO
di stributjo about 1 t.o about
ORiSEioR81 Al 08 thaséRatntglocBhs & e e SROS A BETHIE by ference.

pol ymeri zati on process produces very hi gh sel ectivity

| ube fracti t Wlt ive
s ohe ' TR 6RBESmER. o spSeBBLR Hal/RE AFHRY (with or
| d, preferabl
IR 2ROl 0 CORRIAN VAR o WRTaLiMLIE LORIRUR, preferably a
trfialkglalhmbeurhr acinpoandpgsridrotto comtesing e exeactoe. hi Breferably the
nmol ecul ar wei ght fractions, which may contribute to
alkydaluminami compoundidy represanted hyrthal formpl: oRsAdt Where each R is

iRJaReTIEAR LIS CoueT BIILRRELEr Yy he i, EPars fydgpendently
sQlle de ol tthe 4 l?ﬁf)be u?stgiggg)lflsraéﬁ?yl' € }gflv#)ﬁo PAlktﬁ?rgpyl butyl,

ubr| cants. rrcant
1ﬁ1|bﬁﬁ}fi ar-bblygngentyly idopehisyl oinbsenthlsitexgli oédcheayk n-hexyl, heptyl,
pr efer abl y conbined with suitable additives, 1ncluding
oawd,l dsoeriyk, s p-eotyl V\Banyladd;ronbmels ninongd, slecibdisodsexl, “n-decyl,

ugg? irsam ¢ reHaag s 6 dainoioB . abd Hdadepyl. preferably
1%3)@1@?] {Héx&i‘a'd&ﬂ \é{I -A68&dy1Y ”Pfjé!{efaﬁ@ tiid Calkylaluminum

cal trves, for on and
ﬁﬁoluﬁat 1soBelearedberdr@uuﬂrilsonutweallaﬁﬁhun@/m hebtss, aluminum, tri-

M neral O ls, and Bi o-Based Lubricants, Chem stry and
nfleoiyh alwginum,end tri-nRlodeaphalokin@RC Pr ess, Taylor &
Francis Group, Boca Raton, FL. and in Lubri cant
Addi tives" Chem stry and Appl ications, ed. L. R
Rudni ck, Marcel Dekker, Inc., New York, 2003, which
are incorporated herein by reference. [0067] In
anot her enbodi nent, the PAGs descri bed herein have a
volatility as measured by the Noack Volatility test
(ASTM D5800) of 20 wt% or |ess, such as 15 wt % or
Iess 10 vvt%or Iess 5 vvt%or Iess | ess than 2 W%

o o " Y. Y 2 o ~ i ' "~ A~



[0069] Both proton and carbon- 13 NVR spectroscopy can
guantify the extent of short chain branching (SCB) in
W@ b@ovadi n ol i gonmer, although Stpar bon- 13 NVR PGEHUS2009/000449
provi de greater specificity wth respect to branch
l engths. In the proton spectrum the SCB branch net hyl
resonances falls in the 1.05-0.7 ppmrange. SCBs of
Muhbinetsent |y different length will give nethyl peaks
that are distinct enough to be integrated separatel(}/ )
[Mliﬁconvdnuow empqstimentiethg @ﬂtalmsh cpgipguRds described herein are

tribution Ther mai ni.n meth met hi nhe
Spd e BOIESTIzR B AEHBOHZS. PrpPYlengn - Pieae. of 1 Bemiepe or any

ctopntﬁﬁé r?He??of* ntegrals to CH, CH and CH

concen % I'ons, each integral nust be corrected for
t he proton mJItl plicity. The nethyl integral is
[00156§€d DMt &K @eBddifiRht, ife! pslyerd @hd orfipéstitns comprlsmg the
groups; theremai ning allphatlc integral is assuned t
pobymeissmagriaclidesignadoligomerson cvedhgdémerso(fpr thé phrpdses of this
r emai ni ng [ ntegral as CH2 signal. The ratio of CH3/(CH
discipgure } eglclpé@sx laeccpr@dlgymegrmab GUIPPISR W] @rnthree different

es to, the c

ng%gq?r%q unt %, ?wn%ch gogrgggrgtqrogp PALYMETS- Slérgif%tﬁec} ollgomers produced
H@Eélh'lﬂkl'uﬁbtﬁé)ng(gg)g gﬂe?Q%r @Setﬂlégﬁné@% a t)“{)f fifer m%g\gmers of C3 to

e enhance structur resol uti on of
O alphavolefihl NUR ahd @nsbstlifideat,ettid alligome?f is anhomo-oligomer of
accordlngé;o branch | engt hs ically, the nethyl
prepyleneickbutens @elmmé@eathuawggr amblogimenigithe: obigamsi is a co-

QAIEBE CoTRRTE 10yt FRE PORGRIETslAERE R 5% G;s aipha-olefins.
f%?'moregﬁl‘i‘oﬁﬁﬁ 4‘2 oh :hg gsg of Hm(ed kﬁﬁi%]t]o }?ﬁﬁ&l‘he JIPARR! }Méés% see PCT

i'S'rea rme ol ef
I§$21H)ﬂ/02"ﬁ39/le rbic8laglyd pdg 3 P paragiaphy [ C029] aec pagé N, t ragraph
t he al kyl sug}gﬁltutflgg tte%aogl‘whe[ole \ﬁe paragrap
[044), pnc@isppratedbherecire by m reet ween 5.9- 5.7 ppm and
the vinyl CH2 protons between 5.3 and 4.85 ppm

2-di substituted ol efinic protons resonate in_th

[@015% 3 pphhe @ipea-oke{ms MS§@b§1 imakedthg| FA@s pwﬂ&de C; to Cs
a? erI%%the vinyl CH2 peaks in the 5.3-4.85 ppm

I\élbq'S Dhe vi nyl contributions to this region are

renoved by subtracti on based on tvvi ce the vinyl CH

[b‘?fS?? :"] 2 ¥ reson a‘l eliéﬁg tS E}%S z)lllggh‘?ii% OFlyerglx%)sn %.ﬁ}ﬁ eéarbon numbers

s@irfih frémr € o4t hRther el GO egttaot:j @lphabélefih®t Buitable olefins
multrplicities can be normalized to give a
fmalsecgexscﬁuit RédDwlin¢lude opmpyldm@t ilobutene aulfparlepentene. In one

edfisbh heookTincR pRpvR e;‘;;nphﬁm' S T R % mixture of

i NS LR, . B o1 B ., mor
epiigdliflert, tAB &I1EMNn Q8 1LhGehé Uikl YAeSPAD iy a0mituid 8f pentamers and
nol ecul ar wei ght. Lower vi 'scosi ty fluid has higher

highygreeligémerss af ut-butanesandn hyghanothen wimtodimengr the olefin is 1-

H gher viscosjty fluid has |ower degree of

PERERC.2RET D] BAD 118 MiBRER: Hotewamsds and pgniagmeze and higher of
12 Iﬁgﬁ of hydrogen or high hydrogen pressure is

aé% Fed during the polynerization step, the brom ne

nunber naybe | ower than without the hydrogen presence.

(09 aI Ly, In‘c otHéC Bnbodhhan, 40 %%&Qﬁﬁefs‘%ompnse gropylene and/or
po yal pha-ol efin produced in this inventive process

1-beteas,s pntahesimbarhtioACofvpkdpyiane ahder hédutenebevithol -gentene. The
50 to less than 1, depending on fluid viscosity.

[0073] The types of olefinic unsaturations in the PAO

fluids produced by this inventive process are uni que,

as confirmed by 1H and 13C-NVMR They contain a very

hi gh amount of vinylidene olefins, CH-CR 1R2, and

nuch Iess of the ot her types of unsaturatlon

L T Y 1 L T Y 1 o Y



reference. [0074] Vinylidene olefins usually react

faster with mal eic anhydride in an ene reaction. They
wae@danab2 nore readily hydrogenated to give fubPCTUS2009/000449

saturat ed hydrocarbons for high perfornance base

stocks. Usually, the degree of hydrogenation affects

the oxidative stability of the fluid. Fluids with a
cbpolyaters egsuatiyohahy dexogHent ivistosaydrangec dowt serhpgrature fluidity,
lower brom ne nunber, usually have better oxidative

ingluding lgw pows pamtohighndl, gxceHent yplatilisy excellans thermal and

o) FeE . 50 hamid e i DtHEERE MopRdissough os high
dh%ebafogﬂeaﬁ sﬁBﬂﬂ?Lbl)é %&Hi[;%PgJﬂ“t%stbSPE% MRB YR gFI?JsE Hiuids are also

ogenation 1s erab | ess than 5, nor

sep&i@r BwrMid%%ﬁ)dldﬁaIWBen mhéy ape afsedady pldnesstockarwith other low
nore preferably less than 1, nore preferably | ess than

viscosityrdrase stagksr @ocl dseGe IttoaW] base smaksren GIL tbase stocks), the
| oyer the Qrom ne nunber, .the better t.he i dative .

Pﬁcﬁgiqfi tpng,s SlsF%ygq %pﬁe _dWéC}b:E?ﬁEEW ﬁlgﬁ. e’:m{lgee%g@cy to increase the

RSEH) DAL 0 SORRL AP ATOHR Ry fy much beter

R thal@Ftthy kivosa! socRS." FuyR@Riple Ofhet ;b'tﬂ%rﬂpBﬁtBh%_ @OBY¥ produced
This atactic polyner is beneficial for the I ubricant
aapuridirgato dhis. diSbsateahas enucnpettenthickenibg eféicieney than PIB of

t he amgunt of nr. triads as detern ned b 3-NVR . . .
cagpamble yiscosify inaereasingihe yigsosities of ihe odgnqisy @ad dn dpcreasing

Mul ti - st eneobl ock, P tiene- i ..

i NS SSPE PR he P PR oty Y Y similar PIB blends, also
hiYbé MithhUbefiex aRey GRhilerstupe Vidbometri@f Esgalexm@ the Brookfield
Science: Part A Polyrmer Chemstry Vol. 37, page

vMB?HﬁSﬁéas@i&Dﬁi ~409C tohi-S5p@1 and bepet ivokdtility, asweneasured by the
define a substantially atactic PAO as a

S ol yner .
Nasekarolatilityat In sasy cbesiithed9B ézh%rrdSa%\S%%@ge gHAr sheagtstability,

30.mol e% nr triads b - N anal.ysis. I n one . .
b3 e e TeshE tyatRE Tske (e B AR Lo e, il lygigaed in the
eQ%npg.ﬁch as about 50 mole% nr triads. I n enbodi ments,
t he Os have an atactic polymer structure as
determ ned by the anmobunt of nmr triads of at |east
[@(ﬁ@ﬂl 30 MR!®P embbdiniéht, HEPAT coinpriRs) i.eb@mdde from two or
mol e% at | east about 60 nol e% at |'east about 70
thret efonemers; forasample proff@enoland;1-hutetes prapydent byd 1-pentene,
carbon- 13 NVR descri bed bel o .bhl&0076] I.n anot her )
LHiene @8Rt L-PRNIENg; O [REeRYIENe.. | {buisne: aNd lspeRigngps any mixtures
tl?eg'%)fi sing mmtriads of 70 nole%or |ess, 60 nol e% or

SS,” 50 nol e% or |l ess, 40 nole%or |ess, 30 nol e% or
| ess, 20 nole%or |ess, as determ ned by Carbon- 13

ar e :

e g T Thao o AAH-EleflY UecAMGLIPRRPIBE obtained from any
seirilsldi soarte. t Relyniés geddxc obr kd@nfieakeigradenproidene or 1-butene or
triads, in the amount of about 80 nole% or |ess, such
laperdensare7certankoswitable s Othah gupusofieed| sozass ¢ergining 5 mole%

Ogggﬁli{tﬂ g @tlg,ré'élefgl"gﬁﬁs Lﬂ%gs’ Ség‘?ﬁ%ﬂg&, Eoéﬁglegroéﬁ%ife%gt%ams from

0 0, d i . .
PG i3 5 RS 1T R 2 5By SURER BBt e
nsieah ¢, oS 6 tutares; Clobdiong, ti3- tahd tpares eBibuenes) avd sibiddnes. Other

I n anot her enbodi ment this disclosure further relates i
refingrpGireams age tknowmito ccaptainmprapydine asd l-panteagsue.g., typical
5. su as |l ess.than about 4, |ess than about 3, |ess .
gty i afrea Poidt PraR s piyIenesatd, et on Tiygoli SR gasoline

Carbon- 13 Nucl ear Magneti c Resonance (NVR)
spectroscopy according to the procedure bel ow. [0079]
As not ed above, Carbon- 13 NMR is used to determ ne
tacticity of the polyal phaol efins of the present

di scl osure - quantitatively in sonme cases, and
qualitatively in others. Carbon- 13 NMR can be used to

I e o o e . o M I T



chloroform d for Carbon 13 analysis. Approximtely 10
mg/ M (sol vent basis) of chrom um acetyl acetonate
wo 2loanatidon agent, Cr(acac) 3, JS added to t he BERPE®092/000449
enhance the data acquisition rTate. Analysis of the
spectra is perfornmed according to the paper by Kim
I.; Zhou, J.-M; and Chung, H Journal of Polynmner
stoearanwhichPedritaihs Pohixeare dth€piastr €5 20f{pondhtslE&dhtaili®y,1-butene
augnmented by the identification and integration of end
and olrpentenonaAdiesnativedyr Sreoelafinss which are startingumaggrials for the
o, t he pe i,S., The decon

PHRIERBE (ilecthi HPHBSHN b SSEIORITa pRARNR qBiogiced from

. : . . _ _ .
FRL T By A S ATt o
intefral ‘b'léﬁﬁsetvﬁtha@tﬁ?rdihieﬂ or tfforh Readkihg Bf, petrledrh drf Figoher-Tropsch

assignnents, and fit with a Bernoullian distribution.
syiithetic jwest atbhighptempesatare, faranyhether falpha-okefiar synthesis routes. In

fraction of nononer. added.wth racemc ) 0
ope embadisentt3 3@6@@ @1& a}SP syre g&ﬁﬂéﬂ& aloleast LQwejght % alpha-

rd.ad asur C Cri [

ol SpFE 25 21 8 4 8 pE SRR dfilte 30, WA ARG Blerte at teast
70 Reto% ARShacS IR GE1a8T 80 Wt%hlyﬁﬁ-oléﬁﬂ‘t@& asBAck dipha -olefin), at
Academ'c Press, New York, 1977". For exanpl es of

lense80ivalre alphaodlefiaqtige, lineanfalpial-gldééingner H00%6 alpha-olefin (such as
pol ydodecene pl ease see the exanples section of PCT
lipgatealphaggefimdat i on PCT/ US2006/ 02123 1, filed June 2,

2006.- ZD - [0080] In an enbodi nent, the product

PSRN S
R Tl SOLIA T 028 s v
ol foOmake haFA Ok RRbEibéY HeReR! RaGitioh@0P1h feed gfitam from a

enbodi ment, the productivity of the process is at
Fischet-Ttopschg spithesis aprqeessiprovides an alpld-otafemsiontent that may

o ST W Pt B AT 8L SRl NS s
ol 5B 5o 8 BL b CPUE A leon, cen i e

ofHe@NTopUheR! dAreCaAReHAblefihs, HahcHed JoR insOt paraffins, cyclic
product per gramof transition netal conpound, at

pheedfins, 1arokmptnk (sotlalaspohutnet amk or giydenes). tTlaessi ¢cdrponents have
metal conpound, or_ at |east 20 kg of total product

dijpemh ¢ffeats andjare beligachnotionkaiend subsiazal dairimeaialaiiect on the

Ps éﬁ%lﬂ%%g}nkgf gﬁ)lﬁg&gﬁgtﬁ: \éllalh%tlhg{) g%ohr f,,p{H%gfr%t%ﬁ%ssés Hescribed herein
clﬁ‘l‘i’@uﬁﬁﬁﬁﬁélmﬁsk:%ti@@l'yoeo%& @ALle! a dfds iAUE hikburdtand leave

east 2 kg of total “product per” gram of the
thotlerocsinpahenty wnreactedct Whémmmixedpolefioh strtameastdiBite olefin
kg of total product per gram of non-coordinating _anion )
seamigused @s ipediradljusimentsagt reactign spnditans 43¢ sggded.pdihe major
ﬁr am of ncoor di nati ng, ani Qo activatao com%ound, at .
c us,ua:jgr QFCUIS; glllrllbg gla% Jo )brgprlé?té% (#age. or example, reaction
té?ﬂﬁ?r%ﬁﬁ&,df%?{éd& ﬁﬁl'eoé}rcﬂ%ﬂa UonCORPAYSH neBd &beB&béatjusted to
at  ['east” 10 kg of total product per gram of
obt¥in clesirablegirodgcunisoosiac conpatsd o ppesiatbhaocslefin feedstUsually,
20 kg of total product per gram of non-coordinating )
shghtdn lawer vigagtion depwentiurg Goslong) residense timeeo8sslighgly higher

hayve hi gh producti vi for. the.netal | ogcene or .

CABISL SRhTIEAIGS 4P H0 RETUFA S Iah BrQieL O SompEIRigR lgvel as the
are usually the nore expensive conponents than ot her
conmponents in the catalyst system For an econom ca
operation, it is inportant to have productivity of at
least 1.5 kg/g of transition nmetal conpound or
non- coordi nati ng ani on activator. [0084] In one
enbodi nent, the product produced herein has a
selectivity of 60%or |less for C24 or |ess

o - NN o AN 7 o o



ot herwi se noted). Process [0086] The process descri bed

herein to produce the poly-al pha-ol efi ns enpl oys
woredoaloh4aezne cat al ysts toget hejz with one or nOPET/US2009/000449

non- coor di nati ng anion activa bis and optionally with

one or nore co-activator or poison scavenger. The

nmet al | ocene catal ysts are unbridged, substituted

poirs (feat:| Spatdtagés i) off tvad B tseveralptasiablosnre widagedae the same

class of catalysts conprises highly substituted, )

tivee 40 | yodues desined grrodudii withomesy geenqsnisali@PRIAton. adppropriate

toduce, a prqduct  havi kKinematic VisScosit.i of
) hnents tncashaevesacsitedstbsulis dicusSebbie Avil B Appargag to those
e [

B 3hb 5 s RO S5 e A 8 sl i rom o
Rixtures Bpsidiectivdy | Rdenrs theth avith | palyareRation corlRoimerization
of the processes” described herein also includes
chtadpdtneystemns, therebyecbmpletdlyselamanatinigy ée negedf tausepyrate alpha-
or _pur_gi nghni trogen gas streamto renove cata

Qo o S rema SF oot HEsCODROUNS ok ixed Tebfiream. This is

ni trogen- cont ai ni ng_organi ¢ ng/-Qr.
Sebp SR CANuthais: T Pulpl BB rdee ) fiflking Rtpinate stream
. déansEﬁ&eT s@hy%‘ntﬁéﬁgu&kﬁﬁ' fd)yOdu_tCYFHt%HSy cBitaiwing hipha-olefins,
0% i ncrease I n -catalyst productivity, such as nore
ihfeamal x818fing) braasieed olefiat andstormespdndingvdlkgnesnoSwcht hamixture can
100% i ncrease in catalyst LIgr oductivity, nore than 200%

benutiized inncengarrigree pridhdbe i liggmerigition feghnndesy as described
i ncrease in catal yst product, vi e than 1000% .
Hefiin deearms SR IS et SHAIE e, plra-dJPliR PL8 SreaBotgn o isolate
i SQ.Fh ; t productivity. In many cases,
d\}\n@tﬁk’gﬁt&gfl}{r}ilgﬁggﬁn of feed olefins, solvents if

used, or purging gas stream one nay obtain no

[6@1Y3FT S| OTA RGthEE EXamBI¢ 6PMeAIH It f(tRisIprocesssinvifes alpha-olefins
5% .- - [0087] One process (preferably a continuous or '
pseducedoby ithel metathesis atfcintgmak ekedinstwithrethiylene,awhich may contain
pol yal pha-ol efin descri bed her ef'_n, hgvi ng .a KV at ..
soprsDantsral alefiss. ks aBwxRd ®letn fegdaglitbe geasted as is in the

e EhgslfRetBai throls O, 555 AR IR setectvey
BROHts $hd QIpHAcMEfihs GRQ kbl todadty. ofgy oﬁ’é\@aﬂ @36 th®@fha-olefin

herei n conprises: contacting one or nore al pha-ol efin

fop theease hdwelo gyAthesiss withromo rhavingreovseparate thebalpgedefin from

Substituted bis_cycl opentadi enyl transition netal ..

igsmaualefimaor retheh dypes @fthixdrocaghens MIhés gany bupg 4 significant

.retal ; each X is, independentl ydregen al_oge

oY rERth gedss HEIRPRERS oyier esit ¢ B Bon BR L Bfyre of olefins
| gk OSIRFIRY proc@iies  shtaitis (C.L Ipha-

Hri]lg o%'glﬁg% r({at I cal E gﬁﬂ?l carlb g rcadi cal s, asﬁggsgt it ut ed® a'pha

aiefind asrdeydriveatlirc @mptayed MRloutesbsd Alphia-Glefins’dof the book Alpha

substituted gernyl carbyl radicals; or both X are

Qlsfina d Applicadors HandbeokreEditedt bih o Rordmppin and J. D. Sauer,
al | e ri ont ai ni about 3to about 20

p@ﬁ%ﬁﬁfﬁﬁ\%{celﬁ%ﬁﬁ 9&[}83& Eég&can be an ol efin,

diolefin or aryne ligand; RL to R1O are each

' endent | ' j ! ,

DR C At o iy Pobeife, SHEHR-BHS if Dydy B MORRR orfone of the

feed efcHWYith duRgtdlphd-ofbhinl PaAtéNd carbbé pufal terdy ;I):zrepared from

gernyl carbyl, provided that at |east one of RL to R5

any opthehgamogeciabpdoctsséseadtitasnativdly Réhet b-tRténd sambe present as

hydrg%en and where, any two a(Sj acent R gr.oups ,zilre .

Qsist PhARE ISPMRANGBES i  BHKED (upUesm ey ip readily available from a

unsubstituted, saturated, partially unsaturated, or

aromatic cyclic or polycyclic substituent; and a

non- coordi nating anion activator, and optionally an

al kyl - al um num conpound, where the nolar ratio of

transition netal conpound to activator is 10:1 to 0.1
1, and when the al kyl alum num conpound is present,

" o o



ii) wherein the al pha-olefin nononer(s) having 3 to 5
carbon atons are present at 10 vol une% or nore based
wWaip@n/094182 t ot al vol une of the 7 PCT/US2009/000449
cat al yst/activator/al kyl al um fuim conpound sol uti ons,
nononers, and any diluents or solvents present in the
reaction. [0088] In one enbodi nent, a process to
petrocheraical | cemptexpairy odll phfinetyefdperatéon. ng &S Kpateat 0§,859,159 A
greater than about 8 cSt or nore conprises: a) .
(nsatparatedghenein bye seferaneel dins, a imorendefgilededisgussion of such C,

dr ogen, ( prefer abl rom1l o 10, 00 i;ght
sg'éamd.}%geﬁ)ﬁgéﬁrgagfs ({}?H?aélecg)ufe&eégfegpghgf g}agﬁ? €1 &‘ Raffinate 2
sTFRAREET Thedd hix@d e -stRand! AR A1 HorfCikxd! efacRitl of light
a transitiron netal %on‘pound represented by the
naphthdl i the ethiyidre/plopyleneProdpcongiratessesicfiort MTBE processes
i ndependent |y, a hydraogen, hal ogen, hydride radjcals,
whete arest lof|the ash-buiene is uemovedit fsamhhgrifc@r lpperation to produce Cq
S

radi cal s,, hal ocarbyl radjcals bstituted ocay byl .
ShradmeaPRo8 T by PR Slan ah I BE PSS WhER these mixed Cq

i C L ar.adical r r.byil j
Bkt e R, Sy of UGBy B, crayst system,
Ootakrey Henngl ¢i9-, tfghstBbatendb OfSot ButkA¢, Mh-dutane and iso-butane
net al l'acycl e ring containing fromabout 3 to about 20

vaidlr boly adtoass diluentydnit widhepheeact aor in¢erfiereowithi the polymerization
diolefin or aryne Iig{and; and tRl to R10 .are each .
catpdstendbenel ixed Cagitreamsyarsupt WCEast jaRdar, ¢aeRRyBifal source for

teroat o d S t :

IR ERER oo LA T BblengaPP A cobyh e T B/ wih propylene or
196¢q¥h&ar byl , provided that: 1) at |east one of Rl to

I's not hydrogen or an iso-al kyl group and at | east
one of R6 to RLO is not hydrogen or an isoal kyl or 2)
[00165¢ast tincarmfthétleinbolmente wieh progyiegrenis wsed3ds the feed, or as
|l east two of Rl to R5 are not hydrogen and at | east )
onacofotherged wletins with ather mﬁdmgéﬁmamrev\n@mlmfr@mba chemical

R e, RS TSt Tt Gy Rl fams (e

u I C C i :
P00, AT 6 46, ST FEBRIGIEY sl
pilyieAlké aha ulie Qirobn® willngct Rk, a lueht akd wHD nbe paftécipate in the

same or different C to C24 hydrocarbyl radicals,

reantiondi mhist PP sstiepmamayi cant@inapropjy kengyinbasyoameunh diomal 10 wit% to
or a mxture of different cqonpoun 0Q89] B

9ot Tonu d gnptherganbodimands B %P(%gpr})en[aﬁaeé‘* ée)éamscan be used as
.t r j ' uption or

sILER Tl BrRe o ek E e AT BEL D (0cS (o pr oduce

a polynmer would be one where the reactants (such as

nmononers and cat al yst conponents and/ or poi son

Potwmerigati o)/ QdrgoneenationdPdogessnt r oduced i nto one or

nore reactors and pol ynerejar oduct . i s conti nual |

[09%66dir awn MBYY Ry BSHIZAHO i ZOMEHZAHOEN PLOFESSER %/rlfflatr eactor types

RRE R oElioddst SuagT bAERTIALSH: b b idions  such s
sBIRHHC §lu%r>9%'n)d"ﬂiﬂk%?ﬂeﬂ@at%ﬁo%ﬁg&nbﬂQaﬁ&ﬁﬁicﬁﬁ;&s can be used
(such as rononers and cat al yst conponents and/ or

in ¢this ehigrdosjre ale sonret émbadimyeritsitif adotiddbrismpporing catalyst is used, a
nore reactors and_pol yner product is interm ttentlé
sy demvaontipgous)| fixed sbech g5r phus 19w pEecessnisi sudakleo, In one

SR Mo TR0 bR SR ERbadh compagp amd e

several neans, such as continuous or sem -conti nuous
operation, by heat renoval, rate of catalyst or feed
addi tion or solvent addition. Since catalyst solution,
feed ol efins and/or solvents and/ or scavengers are
usual | y added at room or anbient tenperature or can be
pre-cooled to a desired tenperature, their addition to
the reactor can mtigate the heat of reaction and can

o . a oy N ——




m nute period, and usually for the entire

reaction.[0092] Usually, a reactor, containing a small
w@pwanae41ef starting liquid is_ pre-heated to w RPEI/OSDOV®0449

of the desired reaction tenpetature in a

sem continuous run. This starting liquid can be feed

ol efins, catal yst conponents, solvents or
actiohtoalaplor doeddtiatdieiasvefigarninphe solutionr phase, Bilk phase, or slurry

pol yal pha-ol efin products from previous runs or any
phasepredgnabbypin s eontiguows stitved afank regciparer ef continossdtubular

sol vené)iﬁé)r PAO heel s from previous run

ol efins, or . .
resAGS- p 1 P61 PG ISR, 1 90 FAUOp S Fd Hetgin s from
-1?‘1@{3 Q?(?"d ISEH%I gg g}/&gﬁ g o0& 2B6E ofro#r?l@‘tc t Tlﬁ(?dg, &1 from 10°C to

efhperat uf'e, i As, "Catal yst conpone
1705Cr dgedh ehbadRREMC HRIpABuretin A6 MRt Wed H¥rbidr is from 0.1 to
conmponents can be added continuously at sel ected
100ataemospliezes; o sach i asatfoorqis 0. ortos Jav ertigpesplsdres par tfrom 1 to 50
all of or_all of the intended anount, can be added to .
atmpephargs-t [hgnothgn embodinent, dhe ynonosmer(yy metallegene pad activator

co-agctivator(s) .gr scavenger d t he
arf Sofeastlf K8 s DO AR BE Helbeif 1 RIPREOE 1 ol such as s
miBlt&Gb MPRGHS, & 10 BfinliR3%6 19houf§, the pol ymerization
reaction starts at the reaction tenperature, heat is
rel eased. In order to naintain a reaction tenperature
[06157pe as IaodHuthael embodiaGitbkelvehtat dikieheimprdetyimi reactor
or nore of several nethods as nentioned in the text,
andris aslegtadefraun thelgroup consisting of butabes, poyanes, dexandsoieptanes,
for heat rem)v(ial is to 8onti nug&;&% Ci rcul.&te a strea
OCHANCE 1 NINRAES:0 rICCBAE S NURIEFHS S 84S, o SfCHAgEs, gftradecanes,
i t hi ' r ro he an .
RS RletAn st SBEY ST SRS mixcd
xyléHe, tdiRylbeRLdrel NiséprfpylDdiehét an@f nitlitglbehzénd; atdl@éhe and/or
and the degree of cooling of this side streamcan be
xyleed taodeif ethtyilbeiaenepmarnial t paraffiast (sunh zesieNorpar™ solvents

tenperature. Alternatively, if the reaction_rate is '
avatablgi dromndirgienMobddi fehenpicaheCoamany orint dlpnstom.yr kexas), or

R A N AT HGACRBRRIS o, Bconvini

CHEphithR ,nﬁpéh?’nﬁf ustRAChdxal).t aR8E abWeRitd r luents are usually
['1ing th

contro e addition rate of feed olefin or
pretieatst (agd to henimrep pokr umepwritid¢sh einf deed sanef imanoer as the feed
solvent. Alternatively, the heat of the reaction can , |
olefans. e Fhesecsol veniadetnat igeasralyantivieba paitisipate ap diepolyserization

B S G MOl R PG SHged i
coRPAHERRR of Slvefk Gsulalyy IFR! the ‘Eﬂe‘cf‘ 8f E‘%ﬁﬁﬁ% chﬂﬂc@ ViRD8ity. The
erred en

of operation sonmetineS 1s pre e of the

cohe@ttratiorroNsoleentousuatie rahgeafroapdtva?eite§0oi 196y alternatively from
non-reactive C4 fractions such as_ n-butane,
10 wtobtot Ghavt%e ard inrygt eapthep aljgmative, diom i20owtlociect0 wt%.. For

After .the addition of reactants is conpleted, .th .
copULEid)n PrAstioBnel S oPRGEBBY PoPSE b s riodvelftogpossible.
H% Yd m?f tRe iR Jb‘n%eﬁtog{ QE? RL&TdBeIE CRVIST BbPE-economical to

89.’5] n a continuous node of operatidn, the
prodesepdl9mer Sviticalttad§ privraseparitioarofiths déluenvint the feed stock.

sem -conti nuous run, except when the reactor is filled

up to a pre-determned |level, a pre-determ ned anount
[0@F68] eact i Typipaltyuottheiprocasees of this irdreaion ppencatadyst containing

reactor while the a%glift',on of _all conponents is )

2 SGRBIOTe METhCOMAQUING; dietpssd MEIEh BRE Ghdneloarkivayprs, co-
reaction product withdrawn fromthe reactor determ ne

the reaction tinme or residence tine. This can be

pre-determ ned to obtain high feed ol efin conversion

and hi gh reactor throughput for econom cal operation.

[0094] In this process, several factors are bal anced

for optimumresults. First is the choice of catalyst

o oy o . o o



zirconi um di met hyl, bis(l, 2-di net hyl cycl opent adi enyl )
zi rconium di et hyl, bis(Il, 3-dinmethyl cycl opent adi enyl)
wa eoogomiltam di net hyl , PCT/US2009/000449

bis(l,2,4-trinmet hyI cycl opent "2 i'enyl) zirconium
di met hyI bi s(tetranet hyl cycl opent adi enyl ) zi rconi um
di met hyl or

ablie4toBt by berengbts, vy cdepenirade enyhomerscarei contacted to produce a
di met hyl, or many other dial kyl netall ocenes, etc.

polyner arrmhgormr t ﬂihcac koptaly st manmabq supperted @ngi awesuﬁe will be

Pgﬂugayfgf L R e Uth.*lfﬂV'tS Iy, ﬁg{tﬁiqsnog@ﬁﬁoqlg opSlaing modes

PP i, B USHI e 8 i, s

ab§estor s &l S6lublePeb ndTige F@dotionr 8an Q)eoéalfri%ﬂ out in a solution
net al | ocene to the can range from 10 to 0.1, such

nasdel Ewed ifond. &f the compaang is notdamplealy swgbmmuthe reaction
of .metall oce centration is rtant . I n order
rr&‘awm inifhe Eﬁ%ﬂi aalitign &t tesiat ;skl%hgglwm& 9f th; fgﬂié%?n or 8urmg or
eqGt to PL Q .
SR e el 45 42086 Yo Gl LSl is s
Eﬁﬁé’dﬂlé’cﬁiear?ﬁ[ns@drfb@ dthe ehtafysp cBﬁﬁﬁﬁleﬁ@nMON&ITbﬂ suspended in
crogram (o miligram/gramto
solvichisgsach gs aotuehe Qir&ﬁhelscoermmtyDawmlabd)é ao@hatig solvents, or in

conponents used are too high, the tenperature contr ol
abiphatieselvenaiorindhe ﬁeeqoal@hanqlefé@ sreamy prg fadinta the geactor under

0 aFROBIR) (BT BRaiEarOT AR BPREERR: rhORRGly Weatiow the
pggggéﬁ%ggo%&sag% Meﬁ%kdr{efo QHPFB[H& of hydrogen can be

ydr ead pressufe is usually- maintained
at or below 300 psi, such as bel ow 50 psi, bel ow 30
[6Biig9] bel o &?hler&ratlbﬁ'd}%lilgbrﬂé‘rllzatﬂnt &mBé irdglif,a bdteh mode,
anount of hydrogen in the feed conposition is present
vihera atiothe sxompanents afe a.dqtqdnrtto a3EA000 qqunallcsxu tagedd to a pre-
to 10,000 ppm_. or 10 .to 000 ual ly,. wer .
de5igned diegpec 96 Fanvession Fithrnish PRga) gt ioR full conversion.

SSHSHSTREIE clbylEr ABEDARYIE bAZhoPORBEAEER™ cxposue
td rlﬁ’r oF ahteR 901a|b@lh§d&l|t1%§1' &f bRONSIY BF oPRintETRAMINIMNG deactivating
al kanes at lTow level s of hydrogen pressure or hydrogen

agemts 2ot thyt additiohnof sclid settemthy dihegeatalyst moaqmnlentm can then be

the reaction m xture, it has been foFPd t hat

separategsby sosueREoRalt @qqqs?@ﬁéwg\sors ibynfiktration s in ﬁhP £asg when a
rabl in that the presence of |ow levels of

Sﬂb@?S’é’ to ol efinic polyners with high

V|nyI|dene content whi ch can | ater be functionalized

UL 0 s P SR or JREGEnCERITPERD oo by AR outin a

sEMACHAtiNHYEH Qﬁ)%fhtllfrﬁ;sﬁfhéﬁé ife¢dywad@0caalyst ssystenascéaponents are
100 psi, less than 50 psi, less than 25 psi, |ess than
cootipeously end pirnulaneously hgdedbtrethe rsagior sorsyto maintain a constant

3 F R Syt Sl EORPREAS 1 et OlsTon ARG a0t foegs gnl catalyst
cﬁh@%ﬁ:hféﬁﬁ’ﬁs g f é’@lt’ﬁg ggﬁ‘&?qs a'H'oW v I?Zo%@egrm"g‘ pre-determined

0gén esired, ogen
sﬁg@se%eaieabﬁﬁn|1§Vmbﬁfd1§&oﬂtﬁﬁﬁ:tl B Rﬁltal Sif déﬁcti\@a@h En the same
psi. Usually, it is Eractlcal to add 5 to 100 psi
meeogedemnhddefOrréhﬁz alich dpeeditin. The reaction time or

residence tine also influences the extent of
conversion of the feed olefins. Usually, |onger
reaction tinme or residence tine favors hi gher feed

ol efi n conversi on. However, to bal ance high conversion
and the high reactor throughput, the reaction tinme or
residence tinme is usually between 1 mnute to 30
hours, such as 5 mnutes to 16 hours, or 10 m nutes to
10 hours ThIS total reS|dence tlne can be achleved by

e o o - Y 4 o



[0099] After the reaction is conpleted in the
sem -conti nuous run or batch run or the product

wowdbgeavn from the conti nuous iun, t he crude PCDUSZHDI/000449
can be worked up by deactivat{ g the catal yst by
addition of a small amount of oxygen, carbon dioxide,
air, water, alcohol, acids or any other catal yst
[OM7APN agelties poWwasdrizagionher pligotietizatidm can aldoube carried out in a
aqueous sodi um hydroxi de or hydrochloric acid solution
cantinueuser operationepwhard nfgedb e andgaatalystayssistenrhgomponents  are

SHERAEa) U UGy SERET SRR 5 EhEhbf o constam
f , . 1 N
D RS0 S LRTIOR, YRR SRS G uousty

withdrawnefremote GEadtbAGlsi ifastypRial BenfitidRedtirtéPrinkaadtetl (CSTR)
into light fractions and residual fractions. These

opeeaticno nEhe gesidenice tirhesvef theaecartantsiaracentrddad by dpneedetermined
per no) ecul e when no og}very |OMIﬁnDuﬁh of. hydr ogen, .
degras cm\reéwowrﬁgpate shoRgentigdion; hhhe mﬂﬁ%ﬁwnzpméuct is then
added to t eact qr.. - -..do o) r .
Ry PehbedichEs hia FOBE B BarBldneIPiid 8 removed in a
sBhfhd Rank8t RY il othdd SPelatidrsyt 8d K@ bP Sei-continuous operation as

tri-substituted olefi'ns. These olefins are suitable

deseribed hidrein, euncin paragtapht i{ 0009100100 hand fadidxli.onal

fluids or performance additives according to

wel | - known ol efin functionalization reactions, such as
[00%A2] at i odnwincterabodimednt, amnehihei prgcessap bu prrparePAOs described

l.ei hydri des, with i g, hydr of | ati .
HEBRIB e AMTBQUS PFRESISER 1 HEfPrabliaahp SREE YRR OSEELsprises the
[\t 4 : r | o
S840 09 R RS 0ty Poblb gt 8% 76 mote %
ofetHeOloABNEE thbtd A3, it €h e&lgh@!&éﬁﬁs‘s inwaeredcio)ebpwontinuously
If the brom ne nunber is above 2, it can be readily
imtyodwgrg dhe anétall oceneeeempound landeheadtivaioniigty the reactor, and c)

praocesses gnd, converted into fylly saturated paraffin
coptipyeu Wﬂbjffaﬁ‘il%tl}ﬁj?ﬂl@?lpﬁés‘ﬁebh fFpm ?hfagqsflgrffry
significantly less than 2. Usually, |ower brom ne

r ismore.preferred st indicates better .

AR 1o 1B Rer yboRaeth e shdinfdls Brosgtt Somprises the step
. . . r . .
oRYRAAEARET AN b1t o ARd B0 RSB O RTEF00 ps 2068
kiPahcbasedalpdnl thedtotall pessirer ofiithet feadtor Desclt apt0. Hro F00 psi (1379

t he téeical | ubricant or functional fluids formul ation

kPa) b teddAdpsi 103k kBabie- Qe 10A@st 4% kRaks tonS0 psi (345 kPa) or
" Sypt het. c . [ ts and H gh- for ce Funct.i onal .
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pped WibdskZ 850 pPnd 6ALse) 7S@PppheomMsk.es00 pphyorleser28gpm or less,
the catal yst conponents and scavenger conponents and

180ypron loe desse 56 ppan omlessnZ Aippmgr esipbhppisoulksispgrrad ppm or less.

olid sorbent. Thi.s is an advantageous, .net
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i@b§@?h§@¢. O alternatively, a solid absorbent, such
as alumna, acid clay, Celite(r), or any known filter
aid, is added to the crude product. The slurry is
stirred for a pre-determ ned anount of tine, usually
greater than 5 mnutes. Then the solid is filtered and
the filtrate is ready for further distillation or
fractionation. This nmethod is described nore fully in
patent application USSN 11/789,871, filed April 26,
2007, incorporated herein by reference.[00101] In
anot her enbodi nent, the process further conprises
contacti ng PAO produced herein wth hydrogen under

o o o, .




defined to include substituted hydrocarbyl radicals,

hal ocar byl radicals, substituted hal ocarbyl radicals,
warloghgasbyl radicals, and gewl car byl radi caPGI/EHS2009/000449

these terns are defined belo Substi tuted hydrocar byl

radicals are radicals in which at |east one hydrogen

atom has been substituted wth at |east one functional
[oer7p sudh amotiiRt2 enfBddim8aR* if TwBbyleRR 2PPAstﬁn, C, stream,

SbR*2, SR*, BR*2, SiR*3, GeR*3, SnR*3, PbR* t he
1-buteacopr hipentens is| prasentdnehe seacigy the deteh ﬁaai% rﬂréfisure of these

co%gmr%gp asssthlgﬁa | el Eaequcéw att %Eo&vh?q@ droca as b_e]{fgw 500 psi,
bel F§do ’p(sh*p?elgﬁbé% ef(ﬁ?' 30 g§§3 5§ )prefera%?F% be‘lg(vR’i@) psi. As

dléﬂﬂﬂsé&abbv&xet;he\/\tmzilere%tdrspneﬁsiﬁeeﬁdﬁrhd hl@eh)tl‘iamahe hglal partial
or hal ocarbyl radical, and two or nore may join

pressyee tofrtheogdssons dfesdbsluet et the presanes l§>§t othgr dgert gas, such as
saturated, partially unsaturated or aromatic cyclic or
mBBg%%P‘ig@nrl ng structure. [00103] Hal ocarbyl radicals
are radlcals in which one or nore hydrocarbyl hydrogen
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ust ar?acto 4 fthai Qe h't’éregl Ralraerfey! condfiefd@hls pAdduction. The

s I T which at | east one hal ocar byl hydrogen or
productien fadility hesy hees onelsihgleuteadtoni dihseterdlessictarn erramged in
- functional group such as NR*2, OR*, SeR*, TeR*,
SCAES DI lwallelsmmz bogRto nRRemizespradyctivpy prodygkipsoperties and

BeRBE RO o b dhiel TEBITb Al BioR AL ARy usually

prE-g%'&f?i to> H@ﬁr@%&gg react?bn ,&ség angb}?ﬁlyst ]N(_rg!%ﬁnance'.\" Tl)le reaction

is ®Bually Sbﬁ&ﬁ()tedundeﬁ@lﬁéi’f Btraosphefel(Wherelthe cabblys: é.ysZem and feed
and the like, where R* is independently a hydrocar byl
companentscwilbpbt bedn cantagt wﬁhormy edialysbdedcsiyatorgrepoison which is

atom remai ns _on .t.he ori ginal haI ocar byI
usHally Baler CaSBeD; BRERREy, S QAckETRCS

together to forma substituted or unsubstltut ed

OFEIGE L7 B 54958 WS B S SBLLE YR 88 i e

préﬂ'ﬁlllt GAavént{cH. SThéaerﬁ%&i Wétﬂ%&ﬂbéﬁn@reﬁzt%ﬁ#pﬁld When required,
which the silyl functionality is bonded directly t

cotdtiviabat, cedyeble detinered ast mmsluhﬁnarrpﬂlnfrynnca smleerﬂl <b131,n the alpha-
SIH2R*, SiHR*2, SIR*3, SIiH2(OR*), Si H(OR*) i
olgfin deesd shram) cithprsnprarate]y 10 &g kEacsys, acawatesih@ g éUSt prior to

d dent | d 9 J
R o bR RRE 5P oA B AR, By o e
res&Be ! %Wﬁ&l%tldﬁb%@?ﬁﬂl&ﬁhﬁﬁ)rﬁaér@rc%ﬁﬁé’d okl lefthky single reactor

unsaturated or aromatic cyclic or polycyclic ring

opetativat, uire. whiéhl OfifonGerery | crarseykral adnamdmersal sa1akyat/hadvator/co-
ger nyl car byl s) are grg@gs i.n which the gerny

acfiypiori optenalscryengaidand @pHenel modifiemare ﬁéﬂé@p@aﬂaki@%ly toa

suggfle %tg&g‘g)bg;) | e%é'@é% oé%%e%}ﬁﬁ* jn 3«/’1’%’@@ ﬁggkﬁfz co(rznepr\())nents are
g' 31)12 %\"%k flote ?é&@t&r?ecc}ﬂﬂ%%té@?ﬁ Esdfes! S The catalyst
epen ent a hydrocar byl or hal ocarbyl radi cal
otmr)smwhtsrrum Bé aaded aonthodaikhacadtor f or tha safest i t’]]hcecbatalyst
or unsubstituted saturated, partially unsaturated or

commmmita:n@yoalsw, beradsisdyteymva er all rgacsprayavith ene [qwmmment being
Pol |
o34 LS P i SR o BRRER, ek e

i ndicated atom or atons. They include heteroatons of
groups 1-17 of the periodic table (except carbon and
hydr ogen) either al one or connected to other elenents
by coval ent bonds or other interactions such as ionic
bonds, van der Waals forces, or hydrogen bondi ng.
Exanples offunctlonal heteroaton1containing gr oups



sul f ones, phosphi nes, phosphates, other phosphorus
conpounds, sil anes, boranes, borates, al anes,

wa@lwsoped2es. Functional groups y al S0 be t akRET/US2009/000449
broadly to include organic po? mer supports or
i norgani c support material such as alum na, and
silica. Preferred exanples of polar groups include
[00¥72] OR*,InSaf¢ embo&merRRiliz, présitalyst HBEGvate®Rin tBRt&ctor in the
SnR*3, PbR* 3 and the like where R* is independently a
prgsenee aefhyn, olafiis t | b meethey cerabedinyant, fia¢ quaeaplyssr fuch as the

L SR BB, oy 5B S v
egﬁ f ﬁﬂ§@xiﬁg¢iﬁﬂﬁfﬁ trp r}fek {Ym LAaAd e g foc c(t))élflummum

po ycyc |ng structure.
ek, dsllvged hﬁ/ tharging $ntoSthiet ﬂéh@l@r Qfontﬁiﬁiﬂgsbtﬁewtcmhlyst component
cyclopentadlenyl l igand”, "substituted or

ands thss tfeedit @definadeny follawerthdyy, preistivation ewithr the other catalyst
camBen {QieBe it PRy A AL RFE LY gupieh B e (6d iRto the reactor
RRINE T ik Ot ed nyar ocar byl - “hal ocar byl

substltuted hal ocar byl , S|Iylcarbyl or gernylcarbyl
[ﬁ@giggigilgp%ggggb | enni'i’étfs%gglge et %i é/% lﬁﬂ:eﬁb\fé ﬁﬁxed with the

roin enyI I'i gands

abtit stoe bhd@rahy cotdctaatie, andrthisedctivatee craadﬂydmsrtﬁemharged into the
| i gands, each of which can additionally be substituted
rgactgnst;mthetrumﬂl fp@rd)l@lgﬁnl sireamMeCeNtBTdNZesNne &qasenger or co-

drocali rh%gh t veI dent of the o edctg is pre-mixed
veior- e ﬂ% é ﬁ’é’\%‘l &R TP (ﬁﬁ’y? ‘t’ry‘I

t: l 4.0 ,
ggg%é ife&fé}’el mshﬁﬁm txiéatl re8 lcyq tH%OFGBr%ltctao e%y e %exag |as the other

chﬁil’jfsa@@mtion wdt@@lmginetﬂmde @nu,acﬁvsms/ hnd/og @Glm?v}ﬁor
docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl,

heptacosyl octacosyl nonacosyl trlacontyl propenyl

[60k78hy | | darﬂomrybmbbdmmytb a bnmilelmbunmﬁ pamy;bn snammgier, such as
decegé undecenyl dodecenyl, .tridecenyl,
tigliy thm@é@ﬁwumh é&@m@émmurﬁe ﬁflamenxflalummum

tﬁ%@@%@ﬁeﬁwﬁlwﬁﬁ ocenyr Ve TUERIEN  cRPacaTERminum)  or

&K fLARRBYAne RERHASPS QH% fe&?Bﬁa‘fﬁ? Sf¥Am RCHAART MY rove catalyst
triacontenyl, propyny utynyl, pentynyl, hexynyl,

abpitynyh oneanytydimengriiayvhonainensrart ,contmtem/wtlh an alkylalummum
dodecynyl, tridecynyl, tetradecynyl, pentadecyn

cRERUady py¢ferahipt 2 dae ﬁmlum@mmmﬁwn ,mam@rd&iwhg introduced

ifior B3 Beostor " Jargidt BEWP B2 aslieRer i nerellpgene and/or

S I [ I
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tﬁaﬂkytﬁlemyﬁumwaﬂnpkaﬁﬁﬂ pemtlto eAleiing thel redetdralg anseinbodiment, the
of saturated, partially unsaturated and aromatic
afigdalusnianm p@moyndus repregentad &y theefasmulahRsAbdwbate each R is

lﬁ%ﬁ@ﬂam Y a1 b e pibed ek re kel tbéri‘fﬂemseare independently
sgflégt hyf ‘ﬁﬁy? yl: s L ff{# @fdrﬁgﬂ{éfg,y ig:}rgﬁfnylg?}?ropyl butyl,

igobiutyll Gebal, pﬂﬁ@ﬂt Iik)dpenﬁ}ﬂt e p@ﬁzy | hemchﬁﬂﬁxtﬂ' n-hexyl, heptyl,

cycl opentenyl, cyclohexyl, cycl ohexenyl

ongtlhylmg(m en-}qctylcymmepsgmonydym Dh@p‘t edgayl, 1sodecyl n-cecyl,
nor orne d the like

orS g icuingBEyE h-pRdiesy, RGBFaH YadiFeyiodnd §dodeB)), preferably

|nd|cates t hat radlcal type and all other radicals
formed when that radical type is subjected to the
substitutions defined above. Alkyl, al kenyl and

al kynyl radicals listed include all isonmers including
where appropriate cyclic isonmers, for exanple, butyl
|ncludes '-butyl 2 nethylpropyl 1 nethylpropyl

N a Y o o o o o o o s e e .



and para- net hyl phenyl ; di net hyl phenyl woul d i ncl ude- -
2, 3-di net hyl phenyl , 2, 4-di net hyl phenyl

wWQ 28949411 hyl phenyl , 2,6-diphe?%Lnethyl, PCT/US2009/000449
3, 4-di net hyl phenyl, and 3, 5-difet hyl phenyl . [00110]
Exanpl es of cycl opentadi enyl and indenyl |igands are
illustrated bel ow as part of the |igands. [00111] A
isobutgl, cardayl, atnohéxyls andankivdeaybm thatardgh@arémbbdiment, the
cyclic ring structure. By this definition, an indenyl )
all KyJahuninam nigempoung cas boselegtods; frarrcydrlopehura/&alenynum tri-

has five rln car hon ato uren
gafr?ﬂuwa%umstrb Ay alumRUmT ARG ¢ aﬂ@wﬁl intm.

eqw valent to a Cp ring with two aI kyI radi cal

(N £ our Vor e B oy R f UGB e fpeR nérgiR he feed
og?/ﬁll#y grrnd/bf" Qo%ﬁt&aﬁx%otr?eﬂxg rr@ﬂl%@@tc%%l#t%mmhgh as peroxides,

0- or tetra-hydro-indenyl |igand
dx§gen- oy dnitrogien asindaihimg Qﬁgamorcﬁnnpomn@andsaat}demc compounds.
sui tabl e. f100112 The netal | ocene conpounds
Ther Eeedaplafinst she sobeents ihaped,nomthe puegeergabl(ysually nitrogen) are

pgﬁﬁiegig% )?R%Ifla n%'le&derl c?g lonce ﬁplqpp% ZRBEE% é:élser 6P%' 1iquid feed, the

l@o"lli? g%‘iﬁﬁgﬁ %‘ﬂsﬁﬂf ?&%QWW@; S%efcgclf‘h?dlhﬂ?é/ éd“ﬁnnutes to

rémioak ah?nd@ﬁolvé@%abés a Alepngtivelyethe! fee@raté@fig¥oyvents or purging
titanium zirconiumor hafnium e.g., zirconiumor

gaaénangmurdedaibyl p@sfmgﬂgougb anzaetivetedamplesutartsieve (3A, 4A, SA or
AR L ik FeSe SRR Rr e LA s,
?%mgf %hb%op Lﬁﬁgﬁ% Egﬁ&l t uent g)pugfyfn%r Sc‘(tler aﬁrﬁ(ﬁﬂ?ﬁé E%ce water,

aldthol®) "nifo8es Woipdundsd ovahk dthempble 1hﬁ31frit¥e% Alternatively, the

substituents "R', each substituent group R being,

feedi opfde sOIVEntsaon pmlgmg gas ar,qop\mﬁedl byspassingithocuglogh activated
substi t ut ed h drocarb hal ocar b bstituted

qxa(gse%rﬁﬁymovg pOl¢ &A yst&fie@ér%}aﬂg'a&)bwlfuclbpswlya%pt@ws copper,

o, R0 . P BRSSPt

6, 987315@rd@séh§é£b§kéﬁmﬁle§dopfhéi fb%‘dbﬁﬁhﬁééﬁ’& ToépERIies on the feed

partially unsaturated, or aromatic cyclic or

qualipycyed the desisedi fead miunt}x ardop@vaoe allimethpdndesuribed above can
hydr ogen, hal ogen, hydri de radicals, hydrocar byl

beaised an sombination {a eRfany BesseesWisl radi cal s, hal ocar byl

radi cal s, substituted halocarbyl radi cal's, silylcarbyl
BT, by e SHTRERar B GRMRgwe.pis reament wi
1ﬁ<?rg §e?g§1? c?% ﬁ}gﬁﬁ%ﬁﬁ'fi‘y %tJl haesoand, ReHHe, e rbBFe r3§téﬁmpared to

rmta netal l-acy c € ring Contalnln rom about
s9stefhsa@bsdnt 28chia tﬂé@ﬁn@dt@ MeThedh c}ﬁ@éésg ralgd nmb,mcws special
olefin, diolefin or aryne |ligan [00113] Table A
tneapncms of et;hr:emdt aldfins toremoveecatalyst qdisens; guchhas peroxides,
net al | oce conponents of formula 2. The |ist

OXYBERD r ¥ re f9l§r %%enoﬁq)rya%%g s AEEAnie n‘EﬁmB%u%‘if‘is‘irr (fther  trace
ntngup‘ﬁeg' m 'ﬁlﬂg txt)e%tr?l@?ft V%Ylb A aLeD Jatfﬁgls Iﬂ%uct%lry substantially

oRent s permuting éq 0SSi
fﬂiﬂéﬁlfyaido@@%heﬁf 10HB1Do Mt d)ﬁd@ﬂﬁbo&ﬁhéﬁt' tfe Yéeﬂhol@ﬁﬁb are contacted
ot her.” Wien hydrocarbyl radicals including al kyl,
veillk @angnlo]ecail drysigye, astivated alyminay silial gelnyixygen-removing catalyst,
cycl oal kynyl and aromatic radicals are disclosed in
this application the termincludes all isoners. For
exanpl e, butyl includes n-butyl, 2-nmethyl propyl,
tert-butyl, and cyclobutyl; pentyl includes n-pentyl,
1- et hyl butyl, 2-nethyl butyl, 3-nethylbutyl,
1- et hyl propyl, neopentyl, cycl opentyl and
met hyl cycl obutyl; butenyl includes E and Z forns of
1- butenyl, 2-butenyl, 3-butenyl, 1-nethyl- 1-propenyl,



n- propyl cycl opent adi enyl , i sopropyl cycl opent adi enyl
and cycl opropy Icycl opentadieny 1. [00114] In general,

wo b@olopgeands or groups illust r?é ed in Tabl e A POTUSZNEI/000449
all isonmeric forns. For exanpl®;
di met hyl cycl opent adi enyl i ncl udes
1, 2-di nmet hyl cycl opentadieny 1 and 1,3
and/ wifying | dppnttadiednyd théerdidstohtode@phtainisigudempounds in the
1- net hyl i ndenyl, 2-nethylindenyl, 3-nmethylindenyl,
facdrbelgw iSAqumy such-ashedgwi ldppml | 6- et hyl i ndenyl and
7- et hyl i ndenyl ; net hyl et hyl phenyl - - incl udes
or t ho- et hyl et hy] phenyl , .net a- et hyl et hyl|.phenyl] and )
(M8t hy P@e%%taiyéhwmpqﬁtlpps 8% b iscRpuIGaLly. Phgan be mixed
t.ransi thon c c I [
WlE S5 sResTh By aftPRBR St FibreBi BORMADY GflbcHher blends

ono Sath IAIRNs Pblyih& 8 Dlig@fibireblewd Siteparation

hﬂg%%m&f?%aan &gzﬁggge?ggthe ézgélas Cg* aﬁg is a Prep
undbs tonditieds apalogoastadheseylising nndivyduabrcatalysts. Polymers having

tetrahydroi ndenyl |igand.[00116] Preferred netal | ocene ..

ey MEWI) reanc be ampde swithiméxed gatadysdi sygtarps .t haometimes it is
resent inyvention royi de, cat al yst ens ich are

B ERaRrais 5 prodiieo Bl BinocBs3s DS EpieR Sivpitprove the

: wde- histoyel . )z ey . .

TR BRI pr Ry © B PR Qe CORBEIE, YT r R catalyst

phecirsoreyary ewopen tradiiee Bytiyatorsc OrWHeh diaetdvorMWD is needed, it is
bi s(n-propyl cycl opent adi enyl ) zi rconi um di chl ori de |

agvaitageoysr dpyhss singleneatalyshydomponenhi ¢apetially oz i sisgle type of
bi s(n- butyl cycl opent adi enyl ) zi rconi um di chl ori de

metadoedehut yi cycl opent adi enyl ) zi r coni um di chl ori de
bis(tertiary-butyl cycl opent adi enyl ) zi rconi um

' orid ' - p . cvcl ' I.LC
BB or 1 0B SeloBBY oS BRENIGRDE M Fh oAbk Pre-treatment of
felk e hblefingle sBiviints, dAHaENsC YAl ORABE aptieBAMidE tBORESPN the catalyst
dichioride bis( 1,2-dimethy
compoinepe streatn ) ydndz reactori free oif dhipurritids, thesfeaction should proceed
1, 3-di met hyl cycl opent adi enyl)) zi rconi um di chl ori de bi s(
vielh, b someemBadiysnty avheadvsing metaHeeanieratalysts pastigalarly when
tﬁéyﬁﬁeﬁﬁ@é?ﬁ{z‘g (t)rI11 Xls% B(I)R’p t%rc]:t 90%p ¢ eI a%tlalfycs? g'ys%nm will additionally
ANSL e - adi {d<CONj dipeh e gk d ;
OB T e e 1 o iy Scavenging
cohpolundi meahs 2 cdmpouhy that removes polar impurities from the reaction
| - 2-ethyl cycl| opent adi enyl ) zi rconi um di chl ori de_ bi s( .
envirenmgnt.2- hheseo pppusitep pdresalye alfeyt icatadyst uastivity and stability.
i chloride his . . .
Typfiify| PorityBn , PRSP eHtuae iefy i DGR yiptroducing  reaction
o] - - y . . .
C?%&%@ﬁ@a&gf%&yﬂ?%%h Illa% ﬁ%c?hﬁtgli?sl g/éll rarely allow polymerization
og!(ﬂ(h%orﬁai_ dimionB“ntnmuonmmg/@b@ﬁemaadhgimgl ¢@inpoandsimNormally, the
i chl oride
polyneripatiany Ipracessbvilll stilll operataliashyamall rapaintsn of scavenging
di chl or.i de bis(l -nethy. 1-3
copRoMRd EWEH%‘EH?%EF%%&W}‘%"PX% um di chi ori de bi s(

1,2-dinethy | -4-ethyl cycl opentadi enyl)zirconi um

' orid i , g di . . .
O L oGS i sl ing sqmpaund ik e, apggreanometallic
cBhifouhd2-sdtHeAN ¥hé -Groupb s YdrgukbRLRME @ tiodiydurids’ 618N Patents

di chl ori debi s( 1, 2-di et hyl cyCl opent adi enyl’) zi r coni um

501 531 971, 5124bj0251 and dWE-Ay-DEA0OIB8R e W B AcP4M0B 206 c WOuAr93/14132,
di chl ori de bi s(

1, 2-di - n- propyl cycl opent adi enyl ) zi rconi um di chl ori de

bi s( 1, 2-di-n-butyl cycl opent adi enyl ) zi rconi um

di chl ori de bi s(

1- met hyl - 2, 4-di et hyl cycl opent adi enyl ) zi r coni um

di chl ori de bi s(

1, 2-di et hyl - 4- n- propyl cycl opent adi enyl ) zi r coni um



(1, 2-di net hyl cycl opent adi enyl ) (cycl opent adi enyl ) zi rcon
i um di chl ori de
W@ 1034gh1aet hyl cycl opent adi enyl %6 cycl opent adi engt)/B52009600449
i um di chl ori de ToYT
(1, 2-di net hyl cycl opent adi enyl ) (net hyl cycl opent adi enyl)
zi rconiumdi chl ori de
dnd, thatlb itV Oy 379 T9ohexil beingriytorperatgd hecdinpgntedelicaoy.| Exemplary

i rconiumdichloride (1,2-dinet hyl_c%lcl opent adi enyl) .
compaiinds- Hneludey driggaalumiswg, ) sniethyharanai dﬁr@pfméylalummum,

ik et vl oyl opent adi gl ) Cevel gpent adh eyl 121 10N g
d-be 1@\1%{1\5%' c %ng@ %P%\?ﬁfﬂggﬁ@’ lebfrdpotmds TRViNE BUflyPBETE2€,, linear

Ienyl)zirconiumdich

t{frlir&dib tshptituehapeohnaeitedytb) the metal or metalloid center usually
, 3-di et hyl cycl opent adi enyl ) zi rconi um di chl ori de )

rhirs(inel eadmeysd rinteractiond withoitheleadsivg catalyst.  Examples include

tép%&gﬁglggﬁ?%ﬁ%%}:g rﬁrggﬁ%}ghh l(ho | dg:lo,rrgg)unds such as tri-iso-butyl

ot 4 et hvLin ) Zireani ' c ; _ ) _
i DR AT Cht ik, Jipear alkyl-substituted
AiiduA: Sorhpb@ids2NNEhOA 4eRhexa)1" SlRRiHEd Bibh Yckflealuminum, or
bis(4,5, 6, 7-tetrahydro-2-net hyli ndenyl ) zi rconi um
tei-cfdodecylealuminum. Alumoxanes also may be added in scavenging quantities
bi s(4,5, 6, 7-tetrahydro-4, 7-di net hyl i ndenyl ) zi rconi um

\ﬁiltg fqtbeq getivators, e.g., methylalurlnoxane}/, [IMezleika]zJ'l[B(pfpl)ﬂ or B(pfp);,

SRABRLE ARG el d VL RS PR ke

zi rconi um di hal i des, di-nmethyl, di-isobutyl,

| tyl { L
gt Ol PO L S ppmogencns
soheidinprcesiedi -Gaidily tis thvoll &ypolgnadrasiofforidigoaaigtion in a

conpounds. [00118] Advantageous catal yst conpounds
caintipupng Ireattonins (ich dhe nenyoymed andithenstarting monomer and

di chl ori de, bis(nethyl cycl apentadi enyl) zi rconi.um .

C@iﬁﬁmtomaa%r}alei @{Hﬁ@gt ﬁr%y%glgaé%ittadr ) 9F 2394 fancentration or
' id S| a2 . . .

(SRR} Ban k. TEmoeratycs contiolin e t5gelyyigenerally obtained by

Hilsiding jche%é&_‘df?&%ﬁkﬂ@ﬁ[ﬁrﬁ%&wﬂl) bR Rbblihg by reactor jackets or

dichloride, bis( 1,2, 3-

doolimgt byl e | @ pewledisadeystyeam cofhreactatitctdl eooldhe wonfents of the

1,2,4- trimeghyl cycl opent adjenyl)zirconi um di chl oyide )
ISARIOB §tlt<btrr:§r&qrh om,cye¢-s§dhdacf¢ Yaparrz@ganu of liquid medium

UGBy g Frmir T P Eombinaions of s, ahpye gjabatic reactors
wiR py-chilledt Ry nh4Y sls8RRNIRAL ele kdattdrCRRipérature depends on the
dichloride, bis( 1-nethy 1-

catalystr oged anyc Ithe @rodutitedesinedi r Eloghermtediprithtoresd esndoics give lower
1-methy 1- 3-n-butylcl opentadi enyl)zirc¢onjum .
raplesplar v ghtsi andalozyes, temperatures ded ito giyR higher apipemiar weights.
13 a0 reatrBt LERRPAIE T N3y B J0nGin 0% gyeh as from
1b°@'t@'2§@b@%’hﬁmh9‘l@[5 RO FFdth QQCUR dioret hyl
bis(l,2,3-trinmethyl cycl opentadi enyl)zirconium

di net hyl ,

[00E86]. 2, 4-Géﬁéfatlgy litc Y lofatdrasti @ ybagol teiredstibnmedhipérature as

and bi s(tetranethyl cycl opent adi enyl) zi rconi um ) )
tighti asypossitile withinex prg-determined band. In order to produce fluids with a

| -2-ethy] cycl opent adj.enyl ).zi rconi um di net hy] , bi .
neirfR HDIeSUEE Ry PiERe isEitudiGne A9 A% CoRTombts i Bjghest possible
bi s( 1-net hyl - 3-n-propyl cycl opent adi enyl ) zi r coni um

di ret hyl, bis(l -methy

1- 3-n- butyl cl opent adi enyl ) zi rconi um di net hyl ,
bis(4,5,6,7-tetrahydro indenyl)zirconium dichloride,

bi s(i ndenyl)zirconiumdinmethyl, or their diisobutyl

anal ogs These netal |l ocene di al kyl conponents maybe

e T e Y Y, 1



foll owi ng groups: non-bridged
fluorenyl/cycl opent adi enyl species, such as (Cp,

wa-kasomsnyl ) Zr C12, non-bri dged %4 uor enyl / i ndenyPCT/US2009/000449
speci es, such as (In, Fluorenyl)ZrCl2, non-bridged
fluorenyl/fluorenyl species such as (fluorenyl)2ZrCi2,
or bridged bluorenyl/fluorenyl C2v-synmetry species
shearhstabilib 2iBii§ bbefud eocop#olit, reaction itelyperaGirestpnolitaincminimum
speci es contai ning one fluorenyl |igand and anot her,
tempriatuiegHnetuation | thseughout the ggactar yuide mmimab marighion over the

sy & e readiqrotile, AryaTEpTefFaclarS kWi £ in parallel, it
iég?%ﬁ#l ?@rll_l‘jegg 616% L&fire chR¥tant v@tlﬁh@éféd@é%ﬂlcd@ﬁﬁe band to

tivators and Catal ySt Activation

middh2A anhebradahingt ofr heurmdéculamivasightc disteibatioby @n order to
acti vator such as non-coordi nating anjon activator, )

produnea fluidse witht al head meleqular pisiightedistrabution, opne can adjust the
ol i goneri zatjon of. ol ef ifﬂs' Aﬁuiavatt.ors t hat. may. be . h
TRRRLIPTY IFORRFARME G Wing PEPTLIE: P, THIGHUALIONE (9F 5 in series operation, the

. ; o |
PR S AR RSP 80, St sactr tmperature
IAPak MRl RE&ct8i6Pperdtiofl! tHRttBitip_PthieRi dfithe two reactors are independent.
t etraki sperfl uorophenyl bor at e, ) _
Altémbevsllyc tind MAWID @y alsosbe entehtionalphdryddsnedtty, using multiple
di met hyl ani i ni unt et r aki sper f| uor ophenyl al um nate, and
types of etallogeno ¢gtalysts- acti vator is a conpound capabl e
of alkylating the transition netal conplex, such that

used 4,n conmbi nation with an actjvator, an active
Wy o; e BRRsure e 20y eodiod rustf it can e e about 0.1
a%n%ﬁglg'?l?&e 75 iy! zfig‘riﬁﬁlé%g’( 1!§Dﬂ§&ftb91%0@| AR s G @S bar atm to

I ed nethy xane, a al um al kyl's such
s ziiti’ﬁi(gl?bhﬁﬂ uD% pisi of frorh SIo® W Woadtuir{ NImsi to 750 psi). The reaction
triethylalum num and- - tri-isopropylal um num

cani beh cariedl attunndeman tatinopphere ydfanignegennpr tvitlh some hydrogen or

decyl al um.num or t.rj-n-dodecyl al um num -activators
SaEes: cufl ya (Reatie] PTENES HERo RUAAT: NOAENS COmPERenS, such s

p?éf)*l\éﬁé,gf’glsﬁ{}grﬂ Oflh, ﬁ?’l%gr @sﬁk&@s}f‘@%eﬁt@ﬁ PL: CbRiftes a small

_ récar e compl’ex.” Sonet| mes
aafoft ldMRfdibBemlis adlil&éd 1o Has rettbraddivdpriovetthe daedldlst productivity.
streanms or to the catal yst streamor to the reactor in
Biengrheuntrofthy droger ispreferablyskep cdad agelrsifficient s impeave catalyst
inmpurjties in feed or reactors. | n man ases, even
RRAGHCIHRY gbul it ﬁta?meapugh et%é{“é‘il?%@é‘g{e%é’aﬁ?ﬁ%’@ﬁ?ni of olefins,

LI iva [ d .

SREaLT s (R dipYA iSRRI sbRyBlsfth M CABpADicins into
shirhfe@r paPfiRys 115 veey f @QtinRintdlots ¢RY &THGiehly | OPUR¢ Iptodss. The
the reactor system  [00122] Particul arly uSeful
anoowatt tof\lptdoogen pattiall presisune ialadvantageowstp keptisow, such as less than

3{()[%32%2]‘%3%?&[3?60;@% l];:gsr gl)yflﬁa@ I?;f\llf‘gﬁ\ggg %éﬁpgfp,g}rgﬁisgs,ﬂ@gcw psi. In

R is jndependently, | ect fromth CANSi. Sk .

B Srab ISR Ay ¥ o iscioCesech stiifre hRliing RS poddiation of

H}d? ofl in theltehotor i1eRE Mar 30,0@9?%%@}%11 d3geettanl 5,000 ppm, less
-hexyl, 1so-hexyl, n-heptyl’, iso0-heptyl, n-octyl,

thaw 1 d@00yppmpiessrthhn S00degy) less thard €69 lppmy-ldsxdthaynl 30 ppm, or less
n-tridecyl, n-tetradecyl, n-pentadecyl, n-hexadecyl,

thamdPp@decyl , n-octadecyl, and their iso-anal ogs.

[00123] lonic activators (at tinmes used in conbination

Wth a co-activator) may be used in the practice of

this invention. Preferably, discrete ionic activators

such as [ Me2PhNH] [ B(C 6Fs) 4], [Ph3C] [ B(C6Fs) 4],

[ Me2PhNH] [B((C6H3-3,5- (CF3)2))4], [Ph3C[B((C

6H3-3,5-(CF 3)2))4], [NH4][B(C6Hs)4] or Lewis acidic

activators such as B(C 6F5)3 or B(C6H5)3 can be used,

where Ph is phenyl and Me is nethyl. Preferred

co-activators, when used, are al unoxanes such as

o, o o o o o o o s - r -



tri(n-butyl)ammoni unt et raki s(pentafl uorophenyl)
borate, a trisperfluorophenyl boron netalloid
WELe@e0YHer or a trisperfluorongghthyl bor on nePEI/US1009/000449

precursor, polyhal ogenated heteroborane ani ons (WO
98/ 43983), boric acid (U S. Patent No. 5,942,459) or a
conblnatlon thereof. WD 98/43983 and U.S. Patent No.

, 459 Hiierdaecionimatoe deiqoerdsidsndcedime dnasually dependent on
L00125 Exanpl es of neutral stoichionmetric activators
theéypalef catalystbsed.tthe aanaurof, catalystusedirpnd therdasirgd conversion

[l d di t th f
18781 PIREERG prlallSledes Nase kiftRred Ghtiiosy Catalss @ubigher degree

d" aqgglaédﬂéh tltfH §ﬁ e %pﬁfb}leﬁ&%gbq% F%H]ﬁ%ﬁ}eé?er g%#& productivity.

ltﬂéefélltf\ﬁﬁlggéﬁé%ﬁﬁla@y Q:atdlﬁﬁ@&ﬁd@xﬁiﬂ diafieylesiatdgd have desirable high
hal ogen, nono or multicyclic (including

praductivitt andistetijlity rag compairéd tesynsbdtinitkd mydtaliesenesinds
and m xtur ef thereof ., preferred are al kenyl groups

g\ i4rdimethy oyslepaniastienylrisconipmp ichlogidss” having 1 to

U A 2 o
HidOhey 13- SIS ek boBEnaidNrS ) ziVBh R udiapAlEy ., e

hree groups are al kyls having 1 to 4 carbon groups,

st(é nyxbthyﬂ]éph{mypykcyclupxnmdmyﬂ)zmcenfum dvehioridee
eferably, the three groups are hal ogenat ed,

b¢$(éf@hxb3yl buiydeydapemtadignyl)zigeenipm dicblaridss ef er abl y,

b#ﬁ et aon Bsmefigie R iadeR A Sstimi ighisridsne ny
ﬁozﬂdldé}% L3 BloptRAfers PHEBh AR dHoAgL, val o

conpounds ontal n“an active proton, or some other
basa(tlLa;dmlsﬁoyclapeﬂtamddyl)zhubnnm divhdorddeat ed to, or
only | oosely coordinated to, the remaining ion of the
bils(rl;233ﬂgteér@mﬁélnn(iayclsp@ntadm&zmgnam dighdorideer ar e
ications .ERP-A-QO 570 982,

b e s sy aRe AR I 5 n B I id Pro4a

R R T

b,2231a.102h SyicldpPéntadid D3, digtetiayidytl R
( Appl i catllglr? ggr?{cal 9 03?2) 5 380, l?ljl;ll ed Sgust@gﬁ)zmomum

dl@ﬁﬂrldalor of which are herein fully incorporated by

(e BT e RthgIeR D st oiedty e e BAEBI RGP P
FERRbk e B Sl Bl Ao hibl greflor 86, B0, LE°T hnei ti on

mﬁﬂ%eﬁﬁmﬁaﬂﬁ?h@édﬁuﬂﬁdl@ﬁldﬂﬁe o BIy(2méthBli8érD)1 BLirconium

tabi[izes the cationic transition nmeta
chcpidonds, w&mmmwh@enyawcmumm@hhmdﬂ Ysts can

ﬂﬁgg&)ﬁéetﬁ% %lr‘)’&/ﬁrg‘amo‘?fpé td?g %&4,8 rglél'leﬁ\%{ﬁlgﬁhqryﬁ)glrconlum
mwag SR FRRIA AR Rl RTAARSS dithlokang neutral

conpoun 9% vent i on.

blis{0 IR 8thyFedsHyRsinde Rl DL irésniath dichlorfdelorconponent in

the preparation of the ionic catalyst Systems used in

bus(é Zpdouethyl-tdtrahyidsoinderyljziccondempdichloralecat i on, whi ch
preferably a Brnsted acid capabl e, of donating a

befr(étraﬁthybﬁ%{r%by&mw&@pm)@rmuebéwal%dq, Q§ ani on whi ch

AR P b 2D 2Re Yt S GRRE "5 O i

bﬁﬂﬂ”ﬁ&rﬁ‘&ﬁ?l-ﬁ&ﬁi 1918 ?/il?éorﬁﬁl% gieAlirRd and said

anion w il be sufficient | abile to be displaced by
ol efinic, diolefinic, and acetylenically unsaturated
substrates or other neutral Lewis bases such as
ethers, nitriles, and the like. Two cl asses of
conmpat i bl e noncoordi nati ng ani ons have been discl osed
in EPA 277,003 and EPA 277,004 published 1988: 1)
anlonlc coordlnatlon conplexes conpr|3|ng a plurallty

I T o, N



conmponent, and may be represented by the foll ow ng

formula: (L**-Hd+ ( d) V\hereln L** is a neutral
waewbm9dase; H i s hydrogen; * H)d+ i s a BrnBCEUS2009/000449

acid, Ad ~ is a non-coordi nat ani on having the

charge d-, d is an integer froml to 3.[00129] The

cation corrponent (L**-H) d+ may include Brnsted acids

[60189] as prddually the mmounnhaf edtdlpsti mmpmtﬁruséédﬂdebéMmatlve
Lewi s aci ds capable of protonating or abstracting a
Higheamountaaif catalyst foading éendatq IV high eonrvessiopaatashpst reaction
after al kyl ati.o 00130]. Th ctivating c

(e W er e camORAn Of ety AR HEeS Ghe cdiptign process
wRielofdRitat Ind Ia f%ulftyﬂo%ﬁﬁiaé d @RSEhRsh H?aftaindct%tc%ﬁﬁtdl the reaction

precursor resu ansi tion
térﬂ?étﬁ%f@g PHER fbré Tt 150%§élﬁulufd$chdﬂ%@sd)hml%|ﬁﬁvnh maximum catalyst
yliunms, and m xtures thereof, ﬁre er abl y anmmoni uns
podduivityl tenind@mizaithée amou@t nwéumta o¢ane, and ﬁtewnaumMef activators

qleleqrir%i Ei&yﬁ% l,t,l@,e cp‘pa%{sg:qsgzg a?%nmeqtglﬁépene er/l ew1s acid or an ionic

”Et 0 l 4 ﬁﬂmﬁaﬁ%rﬁﬁmgﬁ 't}ﬂa' @%ﬁl&cg % gl is, lecalley in the range of

Eﬂ@ﬂi iR fthOmB(0 | ﬁﬁ&%'gpﬁﬁ§pbd)rn30 5 milligram)  of metallocene
t r1 phenyl"phosphi ne, and di"phenyl phosphi ne, ~oxoni ums

cbmponentigrasn wfchlpas-alefirttbyd. dhumlly theeptoferred mange is from 0.1
tetrahydrofuran and di oxane, sulfoniunms from
npisregsametos1 0Q pukregam of mefa h@ﬁ@@pﬁmpsmantjper gram of alpha-olefin

ol r?a?tﬂrﬁﬁﬁ'éé?? P € 0l W §CA J5RRlox fdfefosens,is in the
rﬁ‘&%(t uréiﬁfo 1t rt(?’pl/d F‘lgﬁh GRI 8Ny, of §1.5 0L UNF AN¢b-activator . of

es, preferdb car boni uns ‘and ferroceni uns; nost
alkydhkmsibyn tomploany!is asedothieumoldrG@fid 1df thieeAhio ametallocene is in
conmponent Ad~ i ncludes those having the fornmula [A
theydngeHeomi Intac10@0, muchm@gt@rmor ord1od®03: n is an
integer from2-6; n - d; is an elenment sel ected

fromGroup 13 of the |od| Tabl e of the ElLenents
l?ﬂﬂe"ﬁ’ér abl yI %JL/ eflemﬁ%ma‘% echighest ppspbiciepRYSrsion (close

@Q Ad%f Pe%?dqqg %Leﬁ‘lﬂ R‘gpl%gsg]%sﬁbéy%s : Ir?%%ﬂ%ﬂxh?ee However, in

ah(ZQ'I‘K: 6{)@ﬁé|tlonhﬂ| Bcﬁrﬁé’ﬂlm@ %@ﬁéﬁél‘eﬂ €8l rﬁﬁ'tﬁé &é@dﬂon anén optimum
hal osubsti t ut ed- hydrocar byl radicals, said Q having up

conveéBiag viuch ds dess than H 00Pe cpnearsom. t Flagrei are radto (rmasmns when
t han one occurrence s %a hal j de. Preferably, eac %’D
piastlel GANYSFSiPR i BTy desEa lsyqr Whe thaBaTTAYest pesspple MWD of the

péﬁ) Slrsgagsqlsdéln (l;g)qrﬁe?g? [ g{agt'ra (S %lil‘ge%glg)&l !618 a%oi& Y 'brgaa&e%gng of the
MDAl HUBE Headtio i9CORMuctEX HMERSIHAR m%%ﬁeﬂqon 3Iffie alpha-

I ncl ude di boron conpounds as disclosed in U S

olNefin, Sthed dnfabtedwhbtacting snitetibl afftee csepamaalbedfrbm eltlmelbproduct and
reference.- o0 - [00132] [I'lustrative, but not

splvents/ diduersx sap beseexcleb twvinceensp she wamoeﬁsmﬁﬁ%@cy

used as an activating cocatal yst in conmbination wt h a

ctivat t he. preparati of the ca
ORI oy a3 esirebI i ineR e s AR RGeS e SGliBR] hGTein are in the

r%rgg %Véeﬁmg{lg{i@ ltoe§(5 ﬂBH&”%bHPB?h%m 5" it A TBHOHE, or from

lil)qhhﬂﬁbﬁf@/l@ﬁb@ltse tr| (rc butyl ) anmoni um
tetraphenyl borate, tri(ter?-butyl)ammoni um

tetraphenyl borate, N, N-di methyl anilinium

tetraphenyl borate, N, N-di ethylanilinium

t et raphenyl bor at e,

N, N-di met hyl - (2,4, 6-trinmethyl anilinium

tetraphenyl borate, trinmethyl amoni um

tetraki s(pent af | uor ophenyl )borate, triethyl amoni um
t et raki s( pent af | uorophenyl ) borate, tri propyl ammoni um
t et raki s( pent af | uor ophenyl ) bor at e,

trl (n butyl )arnrmnl um

Y - N T O




tetrakis-(2,3,4,6-tetrafl uorophenyl)borat e,
di met hyl (te/-r-butyl)anmoni um
w0 edwakdls2 (2, 3, 4, 6-tetrafl uor ogpenyl )borate, PCT/US2009/000449

N, N- di net hyl ani | i ni um o

tetrakis-(2,3,4,6-tetrafl uorophenyl)borate,

N, N- di et hyl ani I i ni um

[06192pki s- (Bach, df thesetpraédssey aplyeslyod )Hzoemptoyed in a single reactor,
N, N-di methyl -(2,4,6-trinethylanilinium tetrakis-(2,3 .
pamlBl; earr serigsr mgastary Icppbigurasionsy i ndhRy ligkihnpigeesses comprise

t et r aki fl ht hyl ),b t triethyl ' .
OBt BRESO e PISIGRIS YA o PBPEe-deRoriiogh SRR S GHm(S) in
spﬁ%lil@k%megﬂ?;cglrﬁg{rfl%?nﬂg EOWRRY 84i8 monomers to react for a sufficient

tingd t@:pi@dd&fﬂlbtdkfsﬂ’edﬁmmﬁﬁle}sb@f aligomiets. ( Both aliphatic and aromatic
- but yI') ammoni um t et r aki s( perfl uoronapht hyl ) bor at e,

hydtoadrben hyolaentsi mrenswitabdéi s (pAeomatios osighhtasy | tphisngt exylenes,
ei}gtl}lbgp@%%lg;ggclm%@ l&ﬁ%‘ggmwpg%m isbutylbenzene are suitable. Alkanes,

Vel R ERHS - Pefndia B At MePRblant, R4 ogtang: Nopmag, or lsopar
sbREhaKi(FORE HbbnMObhiP "CRYhIAPI @dMpahy | il PRI NTEKAs) are also

tetraki s(perfluorobi phenyl)borate, ttipropyl anmoni um
stitdbleki 6eperalllyy dolienphierbes) boited ¢o dissolve the catalyst components.
tri("-butyl)anmoni um . . .
Naspprklsopperar hexansspprenprofoedt @s reaction diluents. Oftentimes, a

rxﬁlrécmrtg%géggﬁtpﬁ é@g‘g@?)ﬁgmﬂr)tgg}e&eeand Isopar, is used as a diluent or
i k Isfrh) i ffici it is preferred to add

sPh 6L TS! BEORSS SHBHDIy, s high geacor effcency, it s preferred o »

al, Itldi &8 polssibld isolwemt or diluent into the reactor. Sometimes for high

t et raki s(perfl uorobi phenyl ) borate, ) )

ViSCRIsHY rfdwiblyprodpction -aty fone tempenatureniausglvent or diluent is added to

rhGbalR reniSe e LR R e Rt isn ey RN, €8, Usuaty,
OB o o 15 ST 8 394k p Yieagign sveh as lss than

30w Oy eHEIDZ0 Wi%s, or less than 10 wt%. In one embodiment, no solvent is
tetrakis(3,5-bis(trifluoronethyl)phenyl)borate,
atded to thet igast@msysieom The reaction systems usually have a small amount of

s%) vite%? 2:0?( :;q}f%%l)tz(mt : I{:qu umocgv%?ettt;grln) pt eenylcgtgpyrs{tﬂ,t eélctivator or co-
' - bi L1.f 1 uoronet hyl ) phenyl ) bor at e,
Rk e RpRE APl
tetrakis(3,5-bis(trifluoronethyl)phenyl)borate,
[00103¢li et hyjaNidolcBdsUhin be carried out in a continuous stirred tank reactor or
tetrakis(3,5-bis(trifluoronethyl)phenyl)borate,
pig\flomnedacydr; o2 moie- thah roriehnehetor |dperatedl in series or parallel. These
tetrakis(3,5-bis(trifluoragnethyl)phenyl)borate, and
repcionsynay kv pumayanethaygdptesnal ¢noling aidothg manemsr fegd may or
n&q%{}(gﬁkh%é%?gtgﬁ#sﬁ?r YL RN3i8e108% of U.S. patent 5,705,577 for
ggﬁélrapgfg&ggg&ﬁilﬁgggpphenyI )borate; and other salts
such as tri(o-tolyl)phosphoni um
t et raki s(pent af | uor ophenyl ) bor at e,

[00194P, 6- diWhEh wl shRRYIpHvieepddlybis used for the conversion, a slurry
tetraki s(pentafluorophenyl)borate, tropylium _ o
pobimeniratiop laigemerizatiorph prodessr igenetakly operates in  the similar

tetraphenyl borate, .tri E{wﬁen%/l Fhoslphoni um . ousl I
QEPSTABHEn PreSREk and resliercy (lme aner (45t fassibig) Bisvigusly. In
benzene(di azoni un) tetraphenyl borate, tropylium
t et raki s(pent af |l uor ophenyl ) borate, triphenyl carbeni um
t et raki s(pent af | uor ophenyl ) bor at e,
tri phenyl phosphoni um
tetraki s(pentafl uorophenyl)borate, triethylsilylium -
t et raki s( pent af |l uor ophenyl ) borate, benzene(di azoni um

Y - oy



tetraki s(perfluoronapht hyl)borate, tropylium
tetraki s(perfl uorobi phenyl)borate, triphenyl carbeni um
W@ 2a09aki181 per f | uor obi phenyl) b_ogsa_t e, PCT/US2009/000449

tri phenyl phosphoni um
tetraki s(perfl uorobi phenyl)borate, triethylsilylium
tetraki s(perfl uorobi phenyl)borate, benzene(di azoni um

sheety apolyopeidatioaFrorbiglipomydrjzatioat ea susgepkionm of solid catalyst,
tetrakis(3,5-bis(trifluoronet hyIJ phenyl ) bor ate, . ] .

promptiessynenemenangreomonomers is added. The Suspension including diluent

i§t ?ﬁtéﬁﬁfﬁ%&ép{g@g > Fr{}}iﬂfuls yoge(%nng\t/eh&/ kl‘)OPI!P e/ lrgabc%r?t The catalyst is then
s%ﬁrﬁ%ﬁ'yi?érﬁ’xl tglr: :ﬂgén&ﬁéti By BREATGH, RehorBNgANbA BPSEkRment. The fluid is

e
theat sabdegtidntdy [distiled ftb uenmvet Solvemeimyl hbesasted, cam@onents, and
benzene('di azoni um )
light paidus{.3ASpdrtiofitaf, ot aldodntbeisplvenhend upreactedcomponent or light
[00133] Suitale iqgnic. stoichionmetric activators
cpmpongpts £an heggeysled for (RMSEN, N- di met hyl ani | i ni um
tetraki s(perfluorophenyl)borate, N, N-di nethylanilinium
[Wﬁrlrr:t( ﬁg Flfglrﬂlfmlgffq%na etdhglollelt?gﬁ %gtglyst is used, upon completion of the
T i 1 t .
r%\f%rt[\%_ogrénl‘z\g/ﬁﬁ gllrlﬁ‘ ?If(%lﬁil??h he WithdwaifPem the reactor (such as in a CSTR),
the praducs (Bap stills¢antainl sulubleetshypendednyd iivedicatalyst components.
tri phenyl carbeni um tetraki s(perfluoronaphthyl)borate,

Thesp lrompanentse arepreferablyi degssivetado pobepiovedl ) Konataf, the usual
triph I beni Oi -
cetalyssdedotsanopapthiads o grurRenY RIS LR uscs) o remove the

e ni u ( f anheny, . L
iR UrRBRART | TupRNE BRt  resRTiBR" BT opAIALE, by, addition of
stiERiofirkeAt anyding dir exdebd Whtad, Sndibtre CAIOPhoL dsopropanol, etc. The

non-coordi nating ani ons containing netalloid-free
maixturo perthenli washed withsdiluteesnsliamehyidroxideher with water to remove
Pat ent Publicatign 2002/ 0058765 Al, .published on, 6 16. ... ..
R S SOTRAREGr pUhe(SiNL OBAPG Jaes S iR SHPectfil ¢ distillation to

réllﬂgvg rs%?\?e%% %%@K 'ckﬂﬁdbé1 “?‘%é{c@e AR, t iheddlillhlBn Han further
a co-activator to the catalyst pre-cursor.

rer@v® anlyDlight fé@@ﬁéﬁﬁfr@ﬂﬁ@t&iﬁ’@na@m}]@ﬁﬁd d¢ss. tMRese WBhCBomponents
are not "degraded to neutrality en the initially
canheegsedoami ebiludet o fisther wactidrer Altdipatavelpntheyl tcambe used as

ransfer an apiopic substituent or fra nt to.th
obelig TawomRLeTIR) 108 BT eharpicahsykeniB sy Iese gt Qiegh products
. . .a.n . p 7 ..
Wi} SRR L S Bl TOR A tzation and for

cBACASHANELhht PerfbrinarflieSAhids U KltémativBRS ¢hédealighr Slefin products
conpati bl e, stabilize the transition netal conplex

canbiedrydrogdnacedsforamseak high goalitygparafiniosolveatsar ge at
+1, yet retain sufficient lability to permt
di spl acement by an ethylenically or acetyl enicall
[UH94] ur at Folymerisation) wr i oliggmerjzatianz iy thehpresrBe® 0¥ ypuery small

T e O B Sl win
Sl : e | 2 -
6] ST Bt S S upl popa g b oy
cbhoeresd e intdeSunitieshlivedei fluidk s avidan neultiplyy padatmadnest features.

conmpounds or activator conpounds that are initiall 6 )
BExamples of eninyertinigithasatpdlpmers vath MW greatenthanoapp drclude the

and a.noncoor di nat.i ng ani on, or zw,tterionic ¢ | e .
PRAU GR BIS0 Pt ihets e PARLTEfso At iRagred with maleic
conmpounds. The al kyl ated netal | ocene conpound is

formed fromthe reaction of the catal yst pre-cursor

and the co-activator. For exanple,

tris(pentafl uorophenyl) boron or alum numact to

abstract a hydrocarbyl ligand to yield a cationic

transition nmetal conplex and stabilizing

o o e - o = O OOR N AN NP\ ] e~ A o~



for abstracting formal anionic |igands. See in

particular the review article by E. Y.-X Chen and T.
wQ200Ma94492 " Cocatal ysts for Mefal -Catal yzed O RBET/HS2009/000449

Pol ynmeri zation: Activators, A¢tivation Processes, and

Structure-Activity Rel ationshi ps", Chem Rev., 100,

1391- 1434 (2000). [00137] When the cations of

anhipdAae dionaive P A0 Qtchiiec Rleamehitli nedredhereits reacted with
such as protons or protonated Lew s bases (excludin
uﬁxamples of

amines, )alcahols,ephlyethier aloohils angd eenveried iato tispersaats.

S8k CORYEsiginCa benksiadan B “hiBrieaR ARe; ?‘n%amlstry and
|,,

ARG S AR SCAIRT KA e R 1 .5 142-170

lﬁ&;’fggmg@hgﬁyn gb;&}@fé?@néésed for activation. [ 00138]
When an ionic of neutral stoichionetric activator
(such as an NCA) is used, the
[oen9%T] ySt - dheansther €trtb(ﬂh1ﬁ'1ien'atmy wib| polyalphaolefmsf pmnluced herein
1:10 to 1:1; 1:10 to 10:1; 1:10 to 2:1; 1:10 to 3:1; |
canbe by@;ogenqteg tbl pamcmlarit}g: p@ly;;tphaiolefmzlstp;eﬁergbly treated as

qegeribelt Aot 13 redtcs Hcterpyoen cfn’tafnglgt oipppiings 46{1gS% than 600
p%)gri ]a'éld]thgn tc%n?acl'ed With l?fdurrggor &c(l) %Cﬁ g élnatf'onlcétgllyst to produce a

e catal yst-pr t [vator no
;fog}alpha-éléﬂrpﬁh\hnéoﬁ br@mirielnuhbéPless thdR Q. 1In bné%erhibodiment, the
1; 1:50 to 50:1; 1:25 to 25:1; 1:15 to 15:1; 1:10
ttaatelbp(llyah)lﬁ olefis: comprizst1§02pm of - heeroatom cmntalnmg qognpounds
; 1, 1:25 to 1:1; 1:15 to 1:1; 1:
of és 5,156 &81}9 PRy o cheferpatqm goRigimng C%B&%@}S or less. (A
I’Tgl ng?%%ﬂtc‘alﬁ‘l%g Xglfn%)ﬁn&rlg f‘%ﬁ SRl Eaht mhé‘ aitoleast one atom

ions | rial numlnc
dtl‘iér”ﬁid?ly lcarbdr efnidy hydidden)y IOTPQBKév'rabISfr then H}@Wéenatlon catalyst is
tri-n-butyl, tri-n-octyl, ‘tri-n-dodecyl,
stlectddsivpmothyg|group |conssibmg pf supported Gnsumén% y9,,anek H) metals, such
W th di et hyl.anilinium
as dh¢ BrdrogspaAtion caBlsh ﬁgmteﬂb%?lgttge(group consisting of one or more of

I\ﬁ Pﬁe?ﬁ%g%ﬁfﬁqﬁﬁ’m )@ro r1\$i81 ?@CF ﬁ&{/ uﬁ)&aﬁrt%ﬁ 0 fsﬂlca alumina, clay,

titﬁhﬁa@l%ﬂﬁf‘t 8f | Pt bl )&&ﬂ@ts‘hf?brts or a mesoporous material,
tris{ pent af 'uor ophenyl ) boron. [00 In sone

tgmbahlydmﬂvm aseMOMa# Linmatenal omdalziteédnatenal (as described in US
hyl al unoxane, or m xtures of al kyl al unoxanes_ are

par@é u36H2604)1 hénﬁéqfcmd obyca@g@wéwf catalystifynickel supported on

ctl vat However s ofte
8@%? SRS Bl ABpEFed on 4 fmS0A REME M4 gr cobalt-
e
RYERARS BBRRUNIS afinind LRI ATRIEH FXRENEHIEN BAIyst, such
abr6(%GnNi embKaisebile, catalysehgused, C@xrmosuqu@rmdecansl@dt w1th a high
Wi th stoichionmetric activators. £p| cal “al um num or

apyruat ofi Qprlvlsbkmﬂmu sAliswrativelys t eal%éhgge@atm catalyst is nickel

HPEFRE A BE Rt s Al By B el e, e
Z
CHEH S PR ESABBACA B MORE A oflh Kigteehhay, eaC

ent | erent unival ent anionic
l'i gand such as halogen (d, Br, 1), alkoxide (ORX) and
[00®8) i ke. TRasie @hbediheHTithy @bﬁ‘d{p{ﬂuﬁoldmi Lsdébntacted with hydrogen
triethylal um num diethylal umnum chloride,
andi a\lmydbmgeyiaabumatadryst at ia- tempsrytuaé dremu2a°C to 350°C preferably

IQQSCrthféa/ gg m nu%ﬂrtserr}lrre 1%?%#{:“ Mlﬁﬂq @ﬁ]ete nis contacted with

Scavengi ng conmpounds may al so be al unbxanes and
nodi fi ed al unoxanes i ncl udi ng net hyl al unoxane and
nodi fi ed net hyl al unoxane. [00142] In an alternate
enbodi ment, al kyl al unbxane conpounds (such as met hyl

al unoxane, and nodified met hyl al unoxane) are present
|n the reactlon zone at |ess than 3 n1II|granB (ng) of

o o o Y I Y Y Y 1 Y T T o




nmeans that the catal yst precursor, the activator,

and/ or the activated catal yst- - approach uniform
wa@le@boddaot i on upon the support'7<; accessi bl e sup¢EHUS2009/000449

area, including the interior pore surfaces of porous

supports. Sone enbodi nents of supported catal ysts

i ncl ude uni form supported catal ysts; other enbodi nents

hydpogere and pply dregenatiorvatalysp dot adimatpericsl fronj G0rhdmites to 100

Useful supported catal yst systens nmay be prepared by .

heonys, npreferablat from Sy minetes dppdst hoyrh eﬁnd@ér%%la%n gibodiment the

pfpi{'ﬁia 52{01"2’%“825??93?3&3‘;‘£ gﬁ%i@g@%ﬂ%ﬁgcﬂt :Plg’tgﬁg]ele }lﬂlé (&Ialyst at a
@@%@g@g bresfieraHmD3 PridonB0BTRIGHERUILB PEFSF0 159000 psi. In

r
precursor, activator, ‘co-activator
AR0ERE ¥nmboditidnthihe hydiyganation ptosessnediicémthebeuabdedf mm triad
in any order or simultaneously. [00145] By one nethod,
grbepsacini atpolyalgha<d¢fimdby nlato ap@Yopr iFar e furthereanformation on

hii @adTitonop! 1 Aursee: boLd Al 57841 b gaile.LHaricant Base Ol
RUREREA PP RCess i EhBhE 11 370 Jop L R ERlse' O amd Wax

I’&‘Scé’srs?r%e'byt haQilfe SeGRiMO! BE Markéle DEBRS! t IndUINY, 1994),
sonme enmbodinments limt the total solution volunme bel ow
ihbaporatedetieteinf diym mferehcen;, svhichy distboset ®0%6 t information on
400% preferably about 100-200% of the pore vol une).
hﬂﬁ‘éogﬁ%@ﬂé)ﬂps’\éﬁti onal Iy heated from30 to 200 C

during this tinme. The catal yst precursor may be added

O, IS ettt Sl Gt SEEUGP RN Ry renco
L SHRRL 8o B LA E00 5y ! B ESTR), where e

Hydkogdrafionatdlyst isyat 4 feweMbR OO WaYo 20 aetdtdf dhié PAO feed, or
and m xed with a catal yst precursor solution. The

prefuably 0t avidb ytot 1 rimtbu ok thes PAK2 deed.i Hysltogen and the polyalpha-
ipute to 10. hours, d.the supported catalyst is .
e e are | sQningigus Do AR GoflR TEAFLaR Oy ALNIRH Pogergpin. chosen

] ed to [ r t ol.xent:.
rBYRe ke, RYRIBLTS, bRl 80, MfuS) o Miony for complete
13/erd YHa®lonBHAhE QinS AMPAtE] G1é finss OTHE Bindudt bPcHlalyst added is usually
sol ution. The support is then added to the solution,

eyl shiedl, ryes u$ hiigly enpughuite compensatectdr thg watdydtyddagtivation. The
mnute to 10 hours. The total

catalystanst thedrpgenaied £AQ gre sentinneusly ayithdrang, frgm the reactor.

reater than.the. pgre o .
B Blitnsh SRR G HBR oBhurtIEsd YEPRleq, 8 55T the solid
H}Jl‘l"i‘\t)%er@ion es@HRd. [ orHO cAtAydeba® b rdbenera@AOdhd Hfsed. The
to 400 % preferably about 100-200% of "t he pore
hyalrogenate AP0 edri bei nged abds,r esifdrther slidtilkedk or Sractionated to a
renoved under vacuum typically at ambient tenperature
Rerdcylgn | eampgnent e OMPOgioRo ik S1echssaYer  Ingsemee caggs, when the
| esser t.imes_ and tenperatures e used. 0147] The ..
S SEnatiopr ey Soatngs a ol RS REO koo ong Wi Ciration, o
st LaMR B dro §ha&mns FaRSs chieb@ehirv@f Ot (RN npRirePnRhéné a fixed
co-activato I's allded to the liquid phase of a slurry
amonrassf catalysexsampdiataimeds il tié ocacddr, asually 0.1 pyt8éuosbd% of the
tn% be m xed with a support naterial for a period
a

of
geactantpandonly hyslrpgen and PAO feedinegdhip be eentinpqusly added at

m X e y pbe filtered, fromt . ut I. and dr i
AP SR atcord phf; Bierop T ed BATS 1 PARAEVR Siisp 3¢ practor.
solvent. The total catalyst-precursorsolution vol une
may be greater than the support's pore vol unme, but
sonme enbodiments limt the total solution volunme bel ow
that needed to forma gel or slurry (about 90%to
400% preferably about 100-200% of the pore vol une).
[00148] Additionally, two or nore different catalyst
precursors may be placed on the sane support using any

Y a1



resi nous support materials such as pol ystyrene

pol yol efin or polyneric conpounds or any other organic
waopposaionat eri al and the |ikey, Sone enbodi meneGI/E81082/000449

i norgani ¢ oxi de materials as %%e support materi al

including Goup-2, -3, -4, -5 -13, or -14 netal or

netal | oi d oxi des. Sonme enbodi nents sel ect the catal yst

[60200pr t METley hydrogbnatior prabesscan o bal avtongplished by a fixed bed

silica-alumna, and their mxtures. OQher inorganic

poseesssinnuhiohethe solifloatalystiis packad insidegnipibudari réactor and heated to

AR AT oSEk 2. R AR AL B T JREREAES resctr
sﬁﬁhﬂé&eo‘ﬁ@f rﬁ(ﬁlnsthceugggaér BBRLAL O ! &@Htf:ﬁuﬁ%ﬂtl ll‘ﬁ5lelZC the

al'so serve ‘as a support. 'S ca
céhmﬂfﬁetﬁfééh %r@%@fi' thed WO earb the) catdlymahnd to allow best heat
conmponent. But® additional activator nay al so be used.
nhanagementasthe faed pratésabf fthmH&OoﬁnédlydjogerpmetadJusted to give
commoply known as 41 c n be used
PRIPRIIAE sedenss Qualley ycomp Fﬁeﬁyﬁagﬁ%&n%ﬂﬁ %nwéurated olefins

RAGRTHEAHIE OB o RSP BB, B e process.

drB%ér%e&’fPAd)'ﬁul@ @esb@lisdtPaSld 8f furdind dlbﬁ’lléd or fractlonated
nodification can be found in US 5,264,203. [00150] The

ts gyeothie nighteonaporreny, if aepessarye aisdalby thel)ﬁnmhdiehydlbcarbon PAO
met hods. For exanpl e, inorganic oxides may be

fhadshanab r%lhl@mwbcv lessetheBd- wi t h dehydr oxyl ati ng

agents such as al um num al kyl s or aI unoxanes, such as

BRI R e, BF R b3 Mo sone o
e

5,427,991. The met hods di scl osed nay be used with the

[66202) YST qANBRIIRESemBBHINY@tOh Shd¥Vel tabAE A lofSthet eBeritf disclosure
this disclosure to adsorb or absorb themon the

cpaiprives iac luburimaat béendpaomipositian! whidch imudedespthef PAGsopsoduced as

artl cI es, may be chem cally bound through .
dbhereiny rtga?%ebwwdomeo%mqrﬁ ofhss lvéw s Mgl also may be

Ia& 249 g b B8 SRR SR BIRNEY fo Risdlp off Base stocks, a
IQbéLbﬁseo stickOpRIICced AOmMAY&RL ﬁ)g wid Ebﬂe?s@hzgro%ssl@C}TL lube) or

mm Sone enbodi nents-se a surface area of

aﬁS) E&Qbrrﬂdtgm aheteof. aSpitablev Obmiﬁnzttforﬁ of Ssuchc otler bast stocks
or an average particle size of 20-200_mm O her

inglydeli yithoyt simitations GiaupalE andaraip Nobaﬁ@@tﬁdsLSg Gegyg IV and
BB ¥ S FPkEr otnns Bngh o PoGe 1l pad Sttlss S i L4y Group v

Hgg%gtggkgn%g | EanGrdflp HPRRAIENL Woupd %ﬂfd}%dﬁfﬁ'l Yase stocks,

andtal lb@am oﬁ@oﬁps tihe Viebade! a@ekbeéﬁdtthv a&DL lube. The lubricant
conbi nati ons- - are generally deposited on the
bé@rpbmmpasltlanmmpm@swgwt Oof tOlﬁb@U(?Q‘r%%o‘hf)ﬂ@sPQ:lV alpha olefins

ol b e ik whitoain iblabualy ausae BBAsphed abay 10 to about
9@65%9&@%0& %Hé: s%éﬂ&’%[sé st@ 401"1?&9 l@ﬁé@ﬁl@ﬁdo&mposmon has

precur sor gram O reate

uhﬁg&elhbmbu@ﬁ mrﬁes uﬁemdn@mv Q&,d)ftafb@ht BhsSt t@fabbut 1000 cSt, K,
anmount of soli d cat al yst precursor does not exceed the

46 Whpbout 6 cSoite abonF 000 @S!LS‘@! oﬁhboutel:Qﬂ tooekeonsH08nquetr as about
e netal |l ocene/ actj vat nations can he
IQBdﬁcﬁfF%@fﬁ o, 165 She Rk rizﬁréﬁmpaﬂtwaﬂws pour point of

ot herwi se as needed. Nunerous support nethods are
known for catalysts in the olefin polynerization art,
particul arly al unoxane-activated catal ysts; all are
suitable for use herein. See, for exanple, U.S.
Patents 5,057,475 and 5, 227, 440. An exanpl e of
supported ionic catalysts appear s |n WD 94/03056 U S.
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wi t hout a support) are conbined with an al kyl al um num
conpound, preferably a trial kyl al um num conpound,
W@eri00/094102 ent eri ng the reactor, Preferably thePCT/US2009/000449
al kyl al um num conpound is rep?%éent ed by the fornmula:
R3AlI, where each R is independently a C to C2oal kyl
group; preferably the R groups are independently
lesd ﬂﬁifneﬁb(flftm(! heuiclir &4 fess Ghah Sibolg - D@°G§Elel§s/|tharehb(y\ht, -20°C, less

ﬁropg i sopropyl, butyl, isobutyl, n-butyl, penty
t 0111}/430%3- perics,sl than @b;aut -406hethe Nweb'@latlllwepf She lubricant

lﬂg@pon{fg@ﬁ@%s leﬁs 3&9{@!)0 g(im%, @gxu%%g‘é%tgan aL)out 20%, less

tg?fgggggﬁgf iéjsg“tiﬁ Pa'béﬁ ?‘?C%Ss tﬂ al'Bog 57Cyc;r’dle(sjs thaln about 1%.

IR & *bdfddimehe ﬁﬂekyéc@hblnbe{k@r@tﬁ@lﬂﬂﬁﬁnﬂv 5 sef QBélﬁdli @S or less.
tri-isobutyl aluminum tri n-octyl alumnum trin-

mumyllatmélymhmmcomdobaselswcldbamliyl 1@ blimboutd €S- or less, as available
Mononer s In one enbodi nent, the cataly

0155
odiphihod 1 IS BPAGh bR REadko e ThdisbED SOMmptEResy it igrdesirable to

g Ihfgwﬁ r‘oa%es? %ﬁ{) %P 1o t@%{(%? ﬁcﬁwvg{ﬁg‘g]ﬁ]ﬁgﬁtl%ﬁeﬁgg in VI and/or

RPXNITRAS dédidasd 'H;loﬁg{no NSoifiPHRF | e Jirfall ebl@ﬁhy FPdcﬁlcFay In special

I ncl ude hono-oligofers ‘or co-oll goners

apphp@ﬁ@@s wheh hiesy diigic vixcosiey antedded, Ghdn as in &eavy gear lubricants
co o omer nmy conprise two or three different

rueils sit, ishberefisdaly b bdengt acblgibwysmsgy PAO made in this

15%%%%3{ bR 2 8 435l U7 S0 iR o ggery sueh o
Flv@u&ﬂhlcﬁeévyph?elﬁhﬁ bise slt%\:%l&n%r gpgﬂt n?t?&l%u&hq)AO (such as

i gomer is a -hono-oligoner prop tene or
SheperaSene20, | SpevnaiSyar 4@ rorosipeorrd SyhhE0®) tcggives optinfized finished
cool i gomer conprising two or three nononers sel ected
lpbrearnts I additwingrasdditiessi ag ongoer more ¢hfthickenersn ¥h improvers,

ASHSBIS A BB AR, RIS BSPTRRATRLF GB2]) packages,
Al 0l ST 48 g oo
HRAER RC| domgbieddt il cHlePn- RloRé i BF - dibpékbadtk, Wreérgents, friction

PAGCs are oligoners or polyners with carbon nunber s
mgodifiers qrafqt@m iD2proaing hd@immes ndetpulsifensCdefoan@mts, chromophores
jtable efln for s seful PAGCs

@}ﬁ@ﬂua@ ;9? Eﬁ% éﬂﬁlbltfr%ut se fhl Jpnmu%igﬁ icanfs @i be used in
a%fg}ggh :aléané(t QaGSeo(J)lf éél%lh g?l?,gﬁn%fru@%ﬁ é q&q}p %{é%]seo ?’P’S}gﬂ@ c, gear oils,

Heht #8hIMEEflgidf orpga%paahﬁﬁs engﬁaea&m h?heé%@@didﬁeﬁﬁnuﬁg @xamples of
olefinis 1-butene, and the PAOis a m xture of

apidrttwsmsdandﬁMsbh@ﬂulnﬂwayxbrfermubnhoﬁsbuﬁéamemnal mfy;ematlon on the
anot her empodi nent, the olefin is 1- pentene, and th

uspof; the P ADgrand Goi Itt@tvbﬁﬁﬂﬁghdbfﬁ@rﬁtﬁﬁlé? of shig chs@ﬁéure in the
SR e ST ATE I, L v tbricant or

fGRCI AR AAAs RanPbO FFhiSd §n a%Ihfietit- PUDABSN Y Nﬁneral Oils and Bio-
1-pentene. Thecopol yners usdal |y have excel |

Bassd ds.lhr;canm’ngd Ibyv\Lt Rm&rdmhak e GRQiRtessy, Tayrloﬂ &dFremcis Group,
| ow pour point, hig excel lent volatility
QQQéeNCQHPOY@F?@r lmeuhhﬂ r@ﬁ@ir%mer vadditigmal mfprmtlpw@l @TL lube can

Hedp@iddh Lha bl BHAGELE" GBFI U sChpa@hf cLiSaagy both being

J&ﬁgbﬁﬁéd hEPaﬁebj | rEFdenc&. e@dcgﬁ gpst bf at%t?rliﬁi as%uwes used in

k. Wen t are used as S Wt
| ow vi scosity base stocks (such as G | to VI base
stocks or GIL base stocks), the PAGCs of this
di scl osure have nuch better thickening efficiency to
i ncrease the viscosity of other |ow viscosity fluid,
This thickening efficiency is nmuch better than that of
t he known stocks For exanple the poly 1 butene ( POB)

N a 1 . oa



vi scosity nmeasured at -400C or -55 0C, and better
volatility, as neasured by the Noack volatility. In
worenw/0ge8es, the POB bl ends al have better SPEHDS2009/000449
stability, by Sonic Shear Test  or by TRB test. These
i nprovenents are illustrated in the exanples. [00160]
I n one enbodi nent, the PAO conprises, i.e., is nade
produdtt fermatlatidn eeanmntbeo feursd ihof‘Lubammte ampd dplytbmaﬂd Ed. by
1- but ene, opyl ene and,  1-pentene, 1-butene and
Ti ang and, 8\6 rsebye il eﬁ-\EQHeﬁénled Weiphgian200lgrincorporated
res thereof. [00161] The G to G5
hgf%ﬂglycfﬁ TPRSC-used herein can be obtained from any
sui tabl e source. Pol yner grade or chem cal grade
propyl ene or 1-butene or 1-pentene are certainly
BoAMILES O her inpure feed streans containing 5 nol e%
“or nore of these olefins are al so suitable. Exanples
Tekt Methddsed streans fromrefinery streanms, are C

[Qﬁeﬂa%ll gﬁ;e Fllglé{ B&aﬂggﬁé@s&@%ﬁ@%r@&%ﬂ“ @m?(g&av@%gggﬁgargi rﬁgt%ods and
tlﬁﬁgUt gﬁ %lg eﬁgg{?%%& lngeﬁgngl%ﬁl 158{ e‘rs:gye%e&)‘?a%eq{ €described

ottlYé}kxﬁié’é kiR viRBosity gea0 Whd CI'G)OGQI%%SISO)DA@WeDm% method;
and propane, or pyrolysis gasolinestream which

poan paintbyaASTMUD & Tofnetbdy midGsaasityandex € Vdpaceirdinggto ASTM
1- butene and 1-pentene. Alternatively, the ol efins

2¢é0 are starting materials for the production of the
pol ynmers of this disclosure, can be produced from

AGES,  or RN GRER L RBLIE o7 ke PG fp e following

pgxg@(gq n‘?ﬁlaf“%gmb%[ ki ng of petrol eum or

ropsc synthetic wax at high tenperature, or
any other al pha-ol efin synthesis routes. In one
[Govsfli ments HIERedolhflity hest dﬂ'&c|dé$éfdf)etlnﬁ‘siﬂ@ei’ch@’fmograwmetrlc
Ieas 10 wei ght % al phaol efin, such as at |east 20 Wt %
aahlylsis- Ol @A) requipment s (T hsOtest pﬁscwedh&:— obmprises aevetrehstage heating
70 wt % al pha-ol efin, at least 80 _w % al pha;ol
apd & Hingd lwﬁhéanalapsﬁad ) o pﬁyr 280 ¢éasm1@®c ﬁ%ck volatility test

A EIOR 15l TR B B2 b ¥ %45 minutes o

1dfe Wllt?nfﬂa fd E@(Sllﬂ$ ﬁn(fl %ggllﬁﬁﬁ‘mpethté%bél st ¥h® tict®per sample is less

exanpl e, suitabl e feed froma wax cracking reaction
tl@mBalmmmes/V\ﬂ&reeusfer ofrafitdbshmp (atowskb bahhablenmultople samples,
make the PAGCs described herein. Additionally, a feed

ec.r Eram 16 o to Gt §@rnplc8)rwolplgblv dosirahlei I Cifhdé ¥ ksgwn to correlate to

SERASH AP G A SRR
H e()n gﬂ?@k:?ft O NGRR FAINE Y Hbfé‘i‘ﬁh'il?ﬁlg%@ @s‘az%rﬁ?ve weight

I s 1 nvention,” even | he ot

losznimome nlfCSAazitea bpécifiod tingd déiennindy by einaeingl 2fdfeence oil. In the

paraffins, cyclic paraffins, aromatics (such as

presient disclosyrara slgffegnetsa)pprwdwawﬁp@mgceerm/@ sefi P EA data to
are ved not .to, have a su

ff
BTtk anNoark Bl i Seitaih e phafediie Below?!

al pha-ol efins. In other mords t he processes descri bed

hn ca u n e el
[Wi‘ﬁ!\ ol e?y}f}sbtl%%taaé@#éf@ an |1\é[§\‘/’é1 % gviifdBle from TA
IAQFRABER! §1.97 cakhedgh \WRR TGACHnRS Sfdr%x%ﬁr[;ﬂ@wﬂ‘ws Model Q-500
dilute ol efin strean1|s used as fee adj ust ment s of
anda295@nNetasdh 209G ande 208E e dic. Nmeayrdjeonsehafiga autosampler s
usual |y occurs during the polynerization stage. For
exanpl e, reaction tenperature, residence tinme and
catal yst concentration need to be readjusted to obtain
desirabl e product viscosity conpared to pure
al pha-olefin feed. Usually, slightly | ower reaction
tenperature or long residence tinme or slightly higher
catalyst concentratlon |s used to produce siml ar

o " I Y 1




or Fischer-Tropsch synthesis ol efin product streans

containing al pha-olefins, internal-olefins, branched
woeb@biomgand correspondi ng al kanes. Such a m XPCTF/ESWaNn 000449

be utilized in concordance with the oligonerization

technol ogy as described herein and can sel ectively

react wwth the al pha-olefin. No separate step to

attached.e The gasiflowl mitdsn ates rogeldest] 1psi046the Aquiphemt to ensure

exanpl e of the utility of this process, involves .

safficignioheiounts pf satrierdgasest(al, MXySERe BILEOSSN, jafg@it,n@y other inert

e3penhed ointalth e Bt 0 wlio- e Poft Plpeofidinated o
L IR RSB At BAERGEAE A0 8 QSRS o evabfuion e
rédpeltivelyef i ns into | ube products. Thus one can use the

al pha-olefin for the base stock synthesis w thout

having to separate the al pha-olefin frominterna

| efin or other types of hydrocarbons. This can bring
Qgﬂiﬂ@ﬂﬂhicant i nprovement in process economics. The

ol ef i c 31 X b [ Ng.pr m

QOFR ) Pl oflR, roliothahs Blodidite B PHEARRRGEE oy the
i fRE@fdreld igiliged des Cdddiesn 1 d r@furd cARb#h€6n 1t® ensure the
Al pha-d efins" of the book Al pha efins Applications
prigpetbfioha ceHdimpedatoge GntRol, iretppiah steamdadds dan Baestablished to verify

publ i shed by Marcel Dekker, Inc. N. Y. 1989. [00164]
rpp-teiun giepediability anghesprodugibdig. | Atdsedt ore swaplepgr every 15

or one. of the feed olefin i t-R ot her. alpha- fins
s3pcindisct S o BloBeb i idutl, ThetRaub RS E pfipstandard
if RBRNOF. Rl PFRRPELPeridlibanpat i vel y, the 1-butene can

be present as one of the conponents in a mxed C

streamthat is readily avail able from apetrochem ca

conpl ex or oil refinery operation. US patent 5,859, 159

o i por ated herein by reference) has a nore

P
(B HRE RS onthea b el DG PGNP slhRe gpmping is used

. . r.ea: ] )
SRR Rorr i ARl AP ForTbd B oSttt TRe Rifmple helow:
et hylagne/ [Stagy Il € rempr@d 002CaninRtO froHs 8mbidnteempERiture to 220°C
processes where nost of the iso-butene is renoved,
f rombt he FStage dpesampi@1 0PC/ minvitk onc226%C ta349°Gnd/ or
from ot her_ petrol eumrefinin rqcesses. en t hese
ol o1 SthEh e mapBe ab sepRad THORE Jou 1Y FhaieSar |
be reacte h ~ 07}
co rrpg%e nt gStQ%? é'— ,%0%5 fgﬁxl’sv}ﬂgb 6%@%@2& reiqs%t?gm ene,
Othbticafjseraige taaphigt pro€iley ddn 4150 beakilized. di | uent, but
will not react or interfere with the polynerization
catal yst. These m xed C4 streans are of interest and
an econonical source for 1-butene to produce poly-
f&£8ﬁ¥8£@&-or a copol ynmer of 1-butene with propyl ene or

tene., 10 0 L.oen when, .-
[(?Jﬁriggyl ene llhé %étg%ir%él%{ ﬁig ‘5%?:1 ,tg (n)?&gésrg%n{ejato "? h }Pglel dthroughp ut
eRpéfiimeatation meliée Thal gdnrf ppbidtiure Pefirdd @PYAreNRe D5Qhpty pans
a chem cal plant can be uséd. Alternatively, m xed
ipsequdnens(baridjept epdveeigh 26 samplEPirdo eecmpamate pan,wsddc) run 25
in the sane manner. The propylene wll selectively
SHIPIGFERiSEAUEHE- t he propane will act as a diluent and
will not participate in the reaction. This PP stream
may contain propylene in any amount from 10 wt%to 95
wt % | n another enbodinent, m xture of PP and C4
stream can be used as starting olefin or one of the
starting olefin feeds. Polvnerization/digonerization
Process [00166] Many pol ynmeri zation/oligoneri-zation
processes and reactor types used for
net al | ocene-cat al yzed pol yneri zati ons or
ol i gomeri zati ons such as solution, slurry, and bul k
pol yneri zation or oligonerization processes can be

o Y .




1700C. In an enbodi nent, the pressure in any reactor
used hereinis fromO0.1 to 100 atnospheres, such as
WO ewoo®L12 t o 75 at nospheres or %;on11 to 50  PCT/US2009/000449
at nospheres. I n another enboa? ent, the monomer(s),
net al | ocene and activator are contacted for a
residence tine of between 1 mnute to 30 hours, such
[06219] M nutSsnple sife taurangedrontd Onmguoed) mg ifA08qilr sample pan is
[00167] In another enbodi nent, solvent or diluent is
useds dor OMPATSONRAHPOBFC,ahdS IMBPABARICIOIATHAIR %Shéloéﬁ da constant

consi sting of t anes, nt anes,. hexanes, heptape

saEPln ae Mot 208 clsE e e A7 7555 P8R80 Sample can be
. C r ec

USRS Sonb AR AR, BRI RSB RSRERIGE st may
aBld Bk berdene acdetapte @ydpeasingneate. andowelet, ytheespeeind; geometry of
t ol uene and/ or xyl enes and/or ethyl benzene, nornal

spanpdd pams (With cVi-shapaibopkirait 1op) swikesrdesigniag ithe putomation system

Al S B Sl A Bl o atuminum
. , , SOt |

SR sof Be sk QoYY DRRPBichieh P By Y RORET, 01"

pre-treated (e.g. to renove polar inpurities) in the
sane manner as the feed olefins. These sol vents do not
Deadxmilysisacti vel y participate in the polynerization
reacti on. However, they offer diluent effgct for -

[P ler i zdP#Bncaeder phtedbyhmeaseang rueighh (Mssser vetention) of
[ly h th ffect  of ' d I it

YL ol RoRUT L ahher STHEE - SRS beXbAEARY Yptyerm are

: %1aal douel % 9 ifo :

R ORI s 1O B Rt i, o ooneiah

reteftion cfbyl epergdfictvi¥ndedrenientpvefsas aiidyg ¢am bsegmphed. In other

little solvent as possible. However, if the diluent i
wardesthrer genaraion @ setoek datatbased sy & arc@oserideta peints (X, Y) is

duce pol r wthout .an dor separ.ation of, the o
shfER: erd R isBegeniil reBheBsp TS BriEtnar freleh ¢.95%. 90%
$3REFACTSH L Nafd VLM B if BinbRlc? Ofide BRYUDIeIEMOvdsus time

transition net conpound, di scussed hereln, one Or
pIoIs eardC bl #ibdtE,S possible! cydtRItiONSrcanC deeeghlishednty onealyzing . the
or nore nononers are contacted to produce a pol yner or
semplondata Teteagainat ahygs actuahyNpacks uppasurenientsd (AS T A5800-B

b} o dHeRr SHREORD o SO ReE G, bsgraypeof oils of
L€ | o/ | .
SRl Rorpflilafiah Ehefishf S THELRo Nodchy SRYALY hn be calculated from

th€ TT A datLadtopdingabrthe folPoiingequasiohtit i on node. Even
if one of the conponents is not conpletely soluble in

t he rWelstNoackreoliatitityr (618 iShe TGk dingo iuminutes at 1 h¥r weight

t he,  begi nning of the reaction or during or at the
lpﬁs/&lélages of the reaction, a solution or slurry

type operation is still applicable. In any instance,

the catal yst conponents, dissolved or suspended in

Gehy@pt s, such as toluene or other conveniently

aval [ abl e aromatic solvents, or in aliphatic solvent,

[60212) t he Hrequertl glbaniogak mestled donkeap ahé systient gldaneand to avoid
reactor, under ipert atnosphere (usyally nitrogen or . .
cgpgg@ﬁagpa(ﬂp@@zgglr@p@gsmpg)ﬁqrg scgm;gﬁ, tpisgmple. “A visual inspection

rization or ' rizati t . .
RO EAARB A SEMERHPE B' HSEr e gy gp determine
Whithéa @10A-6p i§ReededhanR ?éderélh&eﬁﬂ-'ﬁ@‘)?h@&%u@r ficludes a quick
added into a reactor and alTowed to react to a pre
desi gned degree of conversion, either to partia
conversion or full conversion. Subsequently, the
catal yst is deactivated by any possi bl e neans, such as
exposure to air or water, or by addition of alcohols
or solvents containing deactivating agents, or by
addition of solid sorbents. The catal yst conponents

o o o, o




manner as described for the batch operation.[00171]
The pol ynerization or oligonerization can al so be
w@arwioedInut in a continuous operation, where PERUS20a91000449
cat al yst system conponents ar€ conti nuously and
simul taneously added to the reactor so to maintain a
constant ratio of catal yst system and feed ol efins.
rahpingact 700 @ 080RC 4kl dontmaintiising wi thelr empdranme for 30-45
the reactor, as in a typical continuous stirred tank
migaitesdo uEs TS all pesidueson. The resi dence times of the
reactants are controlled by a pre-determ ned degree of
conver si on_and Tatal st c?ncentratlon The wit

QQMct i sThefRlloyping anesy lighitingn eyameleg. arg rrnsm*eg to illustrate
I d
PR SRRt ARG ELe 2 ons, i e, - batch or

sem - conti nuous operation as descri bed herein, e.g.,

m62ﬂ@fagfaﬁh§ 1808 [POEQOIifte [ OO Hor 5@03F%Le|@xpennwnm

nmbodi nent, any of the processes to prepare
sdﬁﬁﬁammﬁlmﬂre%xanqsles feRtpurifiadsbp passing eise hEineﬁed gb!r yhrough an
the continuous process conprises the steps of
actimatedumygen-removel oatahyst andeeijAsmoéenul@mﬂpw slm’ab; aypilable from
t he one or

SPpiie. ChEIMHOSHSAILCR 4 aipts of BINEenT Hildiduig per gram of oxygen
r#ﬁ%&gfﬁ%ﬁggaaﬁfnﬂﬁé&%kp%gggggpﬂaﬁynd and the activator

i nuously withdrawi ng the
pol yal pha-ol efin fromthe reactor. [00173] In another
enbodi nent, the continuous process conprises the step
Ryéparation aif 200 St p@dav-tailma-oleé'msdrmndf-bmdcsngen in the
reactor of . 0.1 to 300 psi (2068 kPal based upon t
(003151 pr eskOB gremtqfepm@aérlmtensr%h Agitenes in gnsd Esrenes were

chidFA BT ogbi hfiob Bl sobiihr e, JoflghRy Hithfibeen when

Ky@?@géﬁpﬁ%s Escht.! Thelrdadtor (e HIZA) heatéd €6 Reddtival ﬁérﬂﬂk@ature At

hydrogen, |f present, is present in the reactor at
reactR, OApembtarky thelcgiualysts schition abntajrifg ﬂ;bmamlyktesemponents
150 ppmor |ess, 750 ppmor |ess, 500 pnror | ess, 250

(mﬁﬁal enesactivaor p@%tersomeféa usonpmwenssr was; a%rﬁ in two to

oo |l ess or |les ess.,

ceqShEps 38 FBRES. 567 Girk s SeBBOR ceptiRiRy TWAY ahifftained as
c%ﬁsﬂarrfi ra@g;%bsrbﬁecorrge Rdetid QY& gﬁénéﬁé%i SRELIS wrsogqme crude
gas can recycled after the reaction 1s conpleted
podudtG0ds/ thenl thetod twieh traod edtitertu dead‘tlvatfmhel @n&lysPF’The catalyst
stream C4 stream 1-butene, or 1-pentene i .gresent o
residuglewps semerved tiyeadditign q,faa singll ameuriuek selid @hserbing alumina

ponen S u ned at bel ow 1000 psi,

oG Rgahf i SO Huti by 3880 psi bl ow 50 pai
bel ow 30 psi, or preferably below 10 psi. As discussed
(FRANT:  POTH LAl HBEA RS BSSSLh IRuREoFhISEALAAR as internal

al ‘par pressure gaseous
stdhRlaRd Q%S Héh Ahal9t&Eby 'ar@rstchgﬁﬁat@giﬁﬁh Bﬁ’ﬂ@%frﬁ@@él eﬁfulpped with
argon. [00175] Reactors range in size from?2
auj() mageralDB] cotums vrdneh ecpaﬂamsthydreearbeasaoccxdimg gethelr boiling
t han éa liter in. volu or commercjal production.

oIS pr oalieRn SAngHians; wt JeRRG ke & .G»{ﬁr RINes tRFogEmmed at
I%e&grlhﬂ]ut% e55hgsE a%drh%ngg %Q \Wsl{er){}{e%;r"lg{qeuéwi%pc?f" Ia-lbhféne Jonverswn

O maxim ze pro proper
anddves @Ere@hvﬂfe@%ﬁlﬁglﬁfffdcﬁbﬁ"(“<ng frastib®paiPhubeasktions of Cyg and
associ ated equi pnent are usuall'y pre-treated to ensure
good reaction rates and catal yst performance. The
reaction is usually conducted under inert atnosphere,
where the catal yst system and feed conponents will not
be in contact with any catal yst deactivator or poison
whi ch is usually polar oxygen, nitrogen, sulfur or
acetyl eni c conmpounds. [00176] One or nore reactors in
series or in parallel may be used in the present
invention The transrtron netal conpound actrvator

o g, . o - o o




single reactor or in series reactor operation, in

whi ch the above conponents are added to each of two or
WOoree0e/0949xt ors connected in se A The cat al yBET/US2009/000449

conponents can be added to thé flrst reactor in the

series. The catal yst conponents may al so be added to

two or all reactors, with one conponent being added to

hagli¢rristdroearbbns, wererthan icalvnlated fizomo the gas coomatograph data using

ot her reactors [00177] I n one enbodi nent, the

anrigtesnal sjandard methpdat ed in the reactor in the

presence of an olefin. In another enbodi nent, the

lﬁéﬁ%ﬁ ocontis Sk podutt s ectiongie O St cuum to remove
?g&m'énts% 'a%l ltXlueh% obls olPéQaylle?l #{/q F’%ﬂt fractlon§ and further

-n-hexyl a un1nun1an tri-n-oc
ﬁewtﬂoamd &Me@ hage ivasuhmt & O Nemilfiest oF 16wef at msoq: % |?f€1'hove any
catal yst conponént and the feed olefins, or fol
ltght d‘r&c—tumt i \’Iﬂmel conwveirsibn t dnel se:lbemvm:las etbylstbe cﬁnatpimwe mere aeported.
t(ﬂe fu actlvated cataly which iis then fe
énd el erk %maalpnwﬁ@p%% G, dou gaongte@mls(]}PCnof the lube

fﬁ%Cii Wk RO Roeqrinellec a8 & (B5ESed farier. The
ctafﬂlﬁst%bﬂﬂéﬁﬁ@){] %S%Méﬁlfage? dB%h%‘ﬂf S03hE %Gjel Rt 8f 1€ total product or

reactor, togethher wth In strea cont al ni ng
sl preinay peggrano of awsgiioceat @and datalpstaisedr al ternati ve,
the whole or part of the co-activator is pre-m xed

wth the feed olefins and charged into the reactor at
[00d83ane tTheeremiltshel pohed -end (BOBJosynthesis are summarized in

T8¢ P % femanapaces, s doe SHBOA AERYGIcSare fayeh greater than

qgﬁp enger, such as trial kyl al um num
g%?ﬁ‘*al n1nun? ‘riethylalum num

tr||sopropylalun1nun1 triisobutyl al um num
tri-n-hexylalumnum tri-n-octylalumnun) or

nmet hyl al unoxane is added to the feed olefin streamto
further inprove catalyst activity. In one enbodi nent,
t he mononers are contacted with an al kyl al um num
conmpound, preferably a trial kyl al um num conpound,
prior to being introduced into the reactor. |In another
preferred enbodi nent, the netall ocene and/or activator
are conbined with an al kyl al um num conpound,
preferably a trial kyl al um num conpound, prior to
entering the reactor. In an enbodi nent, the

al kyl al um num conpound is represented by the fornmula:
R3AlI, where each R is independently a Cl1 to C20 al kyl
group, preferably the R groups are independently

sel ected fromthe group consisting of nethyl, ethyl,
propyl, isopropyl, butyl, isobutyl, n-butyl, pentyl,

i sopentyl, n-pentyl, hexyl, isohexyl, n-hexyl, heptyl,
octyl, isoocotyl, n-octyl, nonyl, isononyl, n-nonyl,
decyl, isodecyl, n-cecyl, undecyl, isoundecyl,
n-undecyl, dodecyl, isododecyl, and n-dodecyl,
preferably- - isobutyl, n-octyl, n-hexyl, and

n- dodecyl . I n another enbodi nent, the al kyl al um num
conpound is selected fromtri-isobutylalumnum trin-
octylalum num tri-n-hexylal um num and
tri-n-dodecyl al um num [00180] In one enbodi nent of
any of the processes described herein the feed ol efins
and/ or solvents are treated to renove catal yst

poi sons, such as peroxides, oxygen- or

ni trogen-contai ni ng organi ¢ conpounds or acetylenic
conmpounds. The feed olefins, the solvents if used, or
the purge gas (usually nitrogen) are purified by

typi cal feed purification techniques. In the case of a
liquid feed, the liquid is usually degassed under a
vacuun1for a peri od of 1 to 60 n1nutes to renove any

o o Al . o, I Y 1



quality and the desired feed purity, one or two or all

nmet hods descri bed above can be used in conbination to
W@Dbiogiops1best results. [00181]_%'§/pi cal ly, in theCT/US2009/000449

enbodi nents of this disclosur®&, such treatnment wll

i ncrease catalyst productivity at |least 20%to 1000%

or nore as conpared to systens absent such treatnent.
AliyiicgiMethddsr ocess al so i ncl udes speci al treatnent

of the feed olefins to renove catal yst poi sons %(S ch

Tablgp by dypiral systhegisirondyionsand produet progertics i BOR: ng

Exam\ﬂfl::g A —6oPo .lll@lb Ot u;t et St fraGe—pt - €S- lell ST 10 1 12
e t tHRetregsecptRtyst: ioﬁu ettty B B B

a 1 (sl Aol Lyl o A+ 101f 61 AN I-aa,r.
T _y \Soy'ql \.Clls? _y !Igdl L le L] .5\.1 LI "4) . . Id I%O 25 20

n the fged olefins|are [contacted ith a

cudb ) eyed gct|i vat paoallupd nja,30sil|ca dgel3o 30 30 30

PSI nvvoadgon.ramvui ha cAat dlavct Andlor wai f\r i plliave +1A
T i/ B LEY  E E C  L EOR R Q2P Y P O Ys3a t[P1s2a- [ 9.2 | 456
metallodi@git/ce the-het erogt-gm copt ai i -ng jconpounds ijn the - - :

1-C4 - feed. béllow 5 h lsuéhl as el ow 10 pnm 1do1821l Thel

ppm . 1l 10
W% catdl vt [cdhpbst® ijons *tah Be|uded ifdivldlfal]l y* o *tap * 86

Conversion
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miTsEgaat on—thder—cqndi-tonsanatogouy {otiose L\lJ;i g
ViR T i s ST Ty St R o e TSI A i T el aS ek MWz T 1770 [ 4605

cean lbhao \ SN PR + L bt chict o (e bt +
vaoscas o TTReE M ST T {SUEC R EE Y 36140 RS B | aas9TTE WI73TE Seond | 8199 | 32760
IS 3 roduce flluidsf wth
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¢
whvigh may| ihpfo%e [thedF |l ui™ bl Bhdj A¥ pr
I g

Pour PopCq| ySt [cad Corpr|i §e-3ew

AKElbTEE PR (DL | RANSOIRSCD

(3 P

1812

KepdvdZk 1S5 i t{053dsp bl

espgciallly a singlle [type[ of fetal| ocepe

Catalyst G2 (MeZBHnt PYCp)2 AN Tatbl S FFIMIAEH22ICE, OCR4ke = B Bilig¢tyi8iliBipm @faKisbErfluorophenyl)borate

Molar rdfd oBZriAEri@adot/ TR kuty@imidufd € d1/160, @D s bugdkadent S, di l uents and

ng{télggtn‘?g )e\gf%g'l Hiethy?, 8 ?x?— g&ﬂ(}? %g@&ﬁ&a&ﬁ@o nept ag{l?t(l)lxl)z and

reactor ities, ere
catadyst B Mae¢anethiyt),l cycldpsivadiesyiho dr@l),s, when using
net al | ocene catal ysts, particularly when they are
i mmobi lized on a support, the conplete catal yst system
Inid kinaidali tiannet,| mixahpoiene streants, which sinaNategihegcomposition' of
compounds,. Here, the term scaven intg compound ans. a
naiggd demtnffinate stesamse sughag the rﬁmﬁaf inate fr oRaflanate 2 stream and

HRRER, PRuRRY cR B tal PR gD obh eI dlskg as feed. The
s i AA rbARSt FroBettiidalrt YuksediRRf iAreay18br oduci ng

Feaction conponents to a reaction vessel. But such
steps will rarely allow polynerization or

ol i goneri zati on wi thout using sone scavengi ng
conmpounds. Nornmally, the polynerization process wl|
still use at |east small anmounts of scavengi ng
compounds (such as those descri bed above). [00184]
Typically, the scavengi hg conpound will be an
organonetal I i ¢ conmpound, such as the G oup- 13
organonetal | i c conpounds of U. S. Patents 5,153, 157,
5,241, 025 and WO A-91/09882, WD A-94/ 03506,

WO A-93/14132,- b - and that of WD 95/07941, all being
i ncorporated herein by reference. Exenplary conpounds
include triethylalum num triethyl borane,
tri-wo-butylal um num diisobutylal um num hydri de,

nmet hyl al unoxane, zso-butyl al unoxane, and trin-
octyl al umi num Those scavengi ng conpounds havi ng bul ky
or C6-C20 li near hydrocarbyl substituents connected to
the metal or netalloid center usually m nimze adverse
interaction wwth the active catal yst. Exanpl es include
triethylalum num but nore preferably, bul ky conmpounds
such as tri-wo-butyl alum num tri-wo-prenyl alum num
and | ong-chain linear alkyl-substituted al um num
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conti nuous reactor in which the polynmer fornmed and the

starting nononer and catal yst materials supplied, are
wa@giohasae t o reduce or avoid cggcentrati on or PCT/US2009/000449

tenperature gradients. Tenperature control in the

reactor is generally obtained by bal ancing the heat of

pol yneri zati on and with reactor cooling by reactor

Talk el Syerth&Pbf POB flohsnixedboraksdeainde- st ream of
reactant’ to cool the contents of the reactor, auto

Mirgd ¢4 s (3% b= Ire-Chri V°d&*Peeds, vapori zation of

1 quid medium (i I pent NRNOMer §s or| sojgverit) or | g 19
cConbrmatTors—of [ T1e abpve, A apati|c T gactjor s, Wi

Catplyst i1 1 A £ ankc v btcA oL A B 1 B B B
P o1 CO— T CCao Ay roSU OU¢ USTU. L~ | ac T Ul

Reactiop Eempengtuee, Ceppnd20 onl t 8 cat adlystl usldd gnd18hel 20 20

HppweduePsdesi red| Highef t¥nperaswurgs tdnd [t o3gi ve 30 30

micOMEk membeeiglian| waioght 5 apd || owsn tlenper atjure® t endoto| 13.82
oWME LY 8iedivitpD! Ecupar |vebght $. obm denes.al ,| tdss rpacsor | sos
LiveppRfiat ure can| vary bptween|-100C|to 250Q0C, such as
from 100G hd3., &2P0%s2.38 r DnpA40C 149.54.800403.50r| h&aapn 1QEss | 112.96
t0 1700C ol I8P lss 680€l alokb [1d020.6 [Oho 70t €rBSis.d P se61.0 | 42632
control the rgaftigp TENPRr ajurgs ag tightlly em 92 39
POSSIRE F, W TN N A 5pkE- [ebgh M Ngek,DgNTse5 N [OTHGT [ 03902
producg, TTUrds W Gip,a NafdepW MpsCYl algefel10Nhes | 632
O ST ORLT O™ ST, &S 10, &) OO, §ost T [W:91T8ST, DPSFT Pas§-

K lube/geatalat |, oo a0 | THYy T Tipg USCT L 1O STt TOT 465MeT 01 | i7a
Kg ot pav/e catalyst | Do L 281 . . d46 o 220 1436 SR EAs% M Fag0 19.9.
) =.-l Ul-l-l(l‘ll U BIZIUUL cIrc1 atCl Ul VA" l.l |||||! al
Caalyst A (M SRFEERIINCLe o1 1r se—0f—the—teactior—tre—tH
C‘.“f‘l”.“tp*fg‘“éfcap)@é’g_c{s ar-e—tsed—ih-seri-es—or—-n—parattet
\ CHIRC MUIIRG IS§ Pery MEN 414 . i

igehutylalurpingmy

f t I ecla i g i stribution. node to

pr od | yi,ds wi th b d nol ecul ar I ght

G ot r BabEbA Sali nfindl P PRE HedipdB e 4 (pthyDs and
;70T in series

B o 28 Bt ur o s

preferably higher than the first reactor tenperature.

[bo2¥r al | eSarhpRe tREmOBLRARPI3N] 31PewkrMsSsd e bésndivithhe to 6:¢S

two reactors are independent. Alternatively, the MAD
lownviatesityb@ TiLnfleidsi araiith wtirdavevisdosity Geou I e lGri Yibase stocks.

p f metall ocene catal ysts. [00187]. The.pressure
i biepd rrapegies andicorapen Ib%thvéerypwasm s, Tareft Stock, poly-
: 0 S - i )i,
G TROAEEC Folth ot Sty BRRMGIE e oz arkP filgHiSllibelow. The
B danple was dvaifRBlaésmimkrciafly ffén 1a€oPEompahhe
reaction can be carried out under an atnosphéere of
nitrogen, or with some hydrogen or sonetines with a

[pe220]al prEsder® shnonadzdsethey blemidi temposipions il psepxties made
| ene, PP_stream 1-butene, C4_ streans,

a ro
fromonobid-busens (BOWB: mviths laws isdosiroBAO ot estesgBiids (Blend

L s added to.the reacto 0 i 0 t cat al .
ESaIGE (A0 ), VaeS Bitin o Aoarofend FotRdrt2aep. Key points
Jdept at a level sufficient to inprove catalyst

productivity, but not high enough to induce any

hydr ogenatBladdixarhples 2X), aed P ciralrhydd frent PGB of viscosity >1000

al pha-ol ef ns because the conversion of al pha-olefins )

i nto sat urelt aad havaf¥] alosegovasrhigher thame?a@&l These Hppes of fluids

efficiency of the process. The anount of hydrogen

partial pressure is advantageously kept |ow, such as

| ess than 300 psi, less thanl OO psi, |ess than 50 psi,

| ess than 25 psi, or less than 10 psi. In one

enbodi nent, in any of the processes described herein,

the concentration of hydrogen in the reactor is |ess

t han 30,000 ppm such as less than 5,000 ppm |ess

than 1,000 ppm |less than 500 ppm |ess than 100 ppm

| ess than 50 ppm or |less than 10 ppm [00188] The

. e



bi s( 1-net hyl-3-n-propy Icyclopentadi enyl)zirconium
di chloride, bis( 1-ethy 1-3-n-buty
wO eopelopgent adi enyl ) zi rconi um d'%.fhl ori de, bis( BRETESI999/000449
1- 3-n-hexy Icycl opent adi enyl)Zi rconi um di chl ori de,
bis( 1,2-diethy |cycl opentadienyl)zirconium
di chl oride, bis(l,3-diethylcyclopentadi enyl)zirconium
di chl ori deare truly high performance fluids and these high VI properties are
bis(l,2,3,4-tetranet hyl cycl gpent adi enyl ) zi rconi um
di chl ori dawngxpected from such a blend composition.

g: gg: OZI ﬁeélrebaelﬁ%%ﬁl\écifggg tﬁgﬁf @Qa erlcra% neilrlé%ade from POB and

1,2,3-tri y t agi i [ i B 1(823.5 ¢S vs.
(7205 o COPAEPRIPRIR, S8 Spabler oD GlseOuill 185 oS vs
opent adi erg34).3id¢oniReomdicommparisole ofr these two blends, we draw the
(I,2,4-trimethyl cycl opentadi enyl ) (|, 3-di met hyl cycl open

t adi enyl ) Ziollowing epaclukionsi de , or

bi s(i ndenyl)ziyrconi umdi chl ogjde or

bi s(I - met Hyl | r@sﬂaff }‘Bdr%cfsﬂﬁfhﬁb% hayobetyer Vi than from PIB. Blend
bi s(2- et hyl i Zj [ | ehl QLit ge; : :

bi s(I, 2- di net Ay nﬂé%’niﬁ f‘ggrvgg%ﬁifjbﬁd‘?g’kﬁlolrsl Hgnificantly higher than
bi s(4- met hyl i RHeNBK) VI bf eBhiparAiveBRiniddExample 29. Higher VI is a
bi s(4, 7-di met hyl i ndenyl ) zi rconi um di chl ori de or

bi s(t et r ahydr alesitablgl property fiomimbdiapplioatiere, Higher VI can translate
bi s(2- et hyl - t.et r ahydr oi ndene%z,zi rcqQni um di chl ortj de,
or bis(l,2-di ABtrRUeT YA IRFE lﬁﬂéﬁaR’FEtFF enerymtficiency.
dichlorid O A -nethyl -te y I n

) zi r coni di]%]%hgéi é%e{@orf’fom f’bﬁ] ﬂ.ﬁ% %§R¥r lc?w temperature
bi s(4-net hyl - tigyigoRiRe Qié&@ﬁ?ﬂyghmrﬁﬁﬁ' BIGhds FRRT ddiparable PIB.
bi s(4, 7-di met hyl -t et rahydr oi'ndenyl ) zi rconi um

di chl ori de. - drhe |®9li8aipecstuad Brovkfiekinwiscbsities (BV) at -40 and

catal yst conponents used is _determ native. High
anount s of Cat—éﬁy@tfqroﬁkﬁndgEﬁémlq @@pa,gnmﬁ}bﬁower than those for

conversion at ghont-reacti td nme. I igh -

amount of cat zﬁl;‘?gfi %%Bfenggeg“?‘ﬁ%r Er'o&ﬁji)?"o%"g)re&t&% translates
unecononi cal g £ . i ) d
and to contr oIam?)hgétfrt‘f:eﬂa@%&{rl B%Bi?lm ulpgﬁtd_’rrﬁgé;rtg]t\g? , Sﬁctlon gn
is useful to dboeseerergntadedet W todveneomenwiscausaldysg and, thus,

productivity to mnimze the anount of netall ocene and
t he anount of Retentielthstter prergyeffigRaaY+ he cat al yst

o omot er it h HOR TEBTEREn e Suflinesdisingdhes £1B. Lower
typically int o@rﬁngf Pb§g$%§g&ﬁoﬁf HBJsP 0 viscosity of low
m crogranms (or 0.5 mlligra of netall ocene

conponent/ gr amiﬁosﬁ?'pb@seoétefsksn thae ®IBUs il Bi¢nd NExample 22, 36.8
preferred range is TromO0.1 mcrogramto 100 m cro?ram
of met al | ocenevi&orqfoReOB: isprecdgdam biend|iptmadt.éfashblend, whereas

feed. Furthernpre, the lap ratio ,of the NCA.

activator to :%t-glwg%’eﬁﬁi gF iqqm%alﬁgn§@09§1%1@_qengd to boost
10, such as 0. 5, - ' :
of al kyl al um r?asréogcla tgai%aoclsg a&?gﬁ?xe{r&gﬁ%ﬁ’. a?%%z%%/iﬂ%&(r)?comp anng
the Al to met gtsaaprRe22 S0l 29} Kigow ahge POBMs11 1.0% ke effective
such as 2 to 500, or 4 to 400. [00190] Typically one
prefers to havuban RIBningkraseasiog Sluad evisensityr siTbus,( BOBsés a more

to 100% of feed alphg-olefin in the shortes ssi bl e
reaction ti rre.ecﬂﬁﬁ)é\}%"ﬁ,baisﬁ stockoPRoBOrIAETeaRe hﬂf&vgscosw

Sonet i ges i Ci : . i
SOt §25 SO il AT R 0 R Q00 SRR Bmple 23
are al so 0gaasifestd, POBEReR@s IBRhdCEXMAPRISOX6, 37,n0F 28 from PIB.
desirabl e or when the narrowest possible MAD of the

product is desired, because partial conversion can
avoid a broadening of the MAD. If the reaction is
conducted to | ess than 100% conversi on of the

al phaol efin, the unreacted starting naterial after
separation from other product and sol vents/dil uents
can be recycled to increase the total process

Y Y NN A N AT -~ " o oy o r o



sui tabl e diluent or solvent and all owi ng said nononers

to react for a sufficient tinme to produce the desired
w@eiogmeris2 or ol i goners. Both j phati c and ar OPEX/U82009/000449

hydrocarbon sol vents are suitable. Aromatics such as

t ol uene, xyl enes, ethyl benzene, propyl benzene, cunene,

and t-butyl benzene are suitable. Al kanes, such as

hexane, héftieaBéendErampde 23 dapdnghereV] §h69 st 83/8,148), lower BV

Nor par or IsoBar sol vents (from ExxonMobi| Chem ca

Conpany i ratH40sansh-55&x at pomparahle o 93Ct blend. viscosity, and better
corsh yet” atstBed ek B LA bOpf RSBk fa e viscosiy 1
preferred gs, gs@ 9% WideUaR Seedelilts gEPfE% ’th@sﬁﬂlétv?srecg)sity).

of tol uene an rpar, or toluene an sopar, 1S Uus

as a o4, ueSimilir résuledit obbervet byc@sBpain®yiscosiyy properties of the
hi gh reactor efficiency, it is preferred to add as

little as blendoblExasapleai), psepated weith POB ota these of Example 27,
reactor. Sonetines .for_high viscosity fluid production

at | ow t erRSEP¥Edr &vithy B 'veﬁt"ﬂbrggpfl%e]?ﬂvq §u§8‘GBHalﬁ§S the same
facilitatsg,. .1.00; t SF, kRring, 1BrfRAU .
handl i ng, %@g@g@ [ 8}15?8@}(’:: 5@3& ¢y_,(f¢'ngs afl ﬁar%BS%; \/\f{%p ectively).
extra sol WeshetRElesd,! HRNbldnY @@dEﬂaﬁ\xple‘i RO heaWRokfigkE Kiscosity
as less than 30 wt% | ess than 20 % or less than 10

wt % | n orsabstahtidilydiower rthas ahatwf ¢anpatdtisie tloxarhple 27, i.e., at

reactor system The reaction, systens usuyal hav )
smal | anouft?“lf Beepkfsld \aﬁccmtméﬁleclalﬁpﬁécf Bxanple, dhis 11, 977

the cataly cli [ ] 3

sol ut 1 ons. CF 0500 PiooRBERE LNERTN of LT8R for theblend of
cont i NUOUEShplees7 ! ik at €35¢CBRokPleld vidcdwity &GICERample 20 is
or nore than one reactor operated in series or

paral | el . T2eEE8 cRaetsuss545a884 ab donthatef Exaimple\2y. As is known

i nternal cooling and the nononer feed may or may not

be refrigdpathese skilled i themstk At igiigmostant dopfa Yu!bswant to have
atent 5,705, 577 for neral process, conditions. .
[00104] @R Vasosty & wisP: eliredugly & traperalies gp enable it to

the Conyegﬁbg{&e f‘ffé&tWe" Mibrication at low temperature. It is also notable
pol yneri zati on/ol'i gonmerization process d%nera Iy

oper at es ithat W& ofl thie|tdend effENaaiple 0 B 265 wsec@ngared to 137.VI
residence tine range as described previously. In a- o

- slurry der¥Exemple2i/on or ol igonerization, a

suspensi on of solid catal yst, pronoters, nononer and
conononers i s added. The suspension including diluent
isintermttently or continuously renoved fromthe

reactor. The catalyst is then separated fromthe

product by filtration, centrifugation or settlenent.

The fluid is then subsequently distilled to renove

sol vent, any unreacted conponents, and |ight product.

A portion of, or all of, the solvent and unreacted

conmponent or |ight conponents can be recycled for

reuse. [00195] If an un-supported solution catalyst is

used, upon conpletion of the reaction or when the

product is withdrawn fromthe reactor (such as in a

CSTR), the product may still contain soluble,

suspended or m xed catal yst conponents. These

conponents are preferably deactivated or renoved. Any

of the usual catal yst deactivation nmethods or aqueous

wash met hods can be used to renpve the catal yst

conmponent. Typically, the reaction is deactivated by

addi tion of stoichionmetric anmount or excess of air,

noi sture, al cohol, isopropanol, etc. The mxture is

then washed with dilute sodi um hydroxi de or with water

to renove catal yst conponents. The residual organic

| ayer is then subjected to distillation to renove

sol vent, which can be recycled for reuse. The

distillation can further renove any |ight reaction

products fromand | ess. These |ight conponents can be

r . Al «



hi gh degree of unsaturated doubl e bonds. These doubl e
bonds can be easily converted into functionalized

wo bab@stivr t h nul ti pl e perfor rm%bce features. EXpopUsmowtoo449

converting these polynmers witff MW greater than 300

i nclude the preparation of ashless dispersants, where

the polyners are reacted with maleic- - anhydride to
Taiblke3 PBIesdscfron BOBWyttrlodevisflAD andrestdress. bieniladsierds from
wi th am nes, al cohols, poly ether al cohols and

PdBaverted into dlspersants Exanpl es of such

oonv/iny o hn folun i+ W e 11 b

AA AR R A Y | \.lgveﬁ.ilve ]dx’a}nas\:\ LUMI | balllqom

: - rative Example
Addi-ti-es: e etk R 2
. A 25‘ 284 27 28

YRR P A -.f.-:.““nmn NG

Blend Exgmple, . | PJ; [ S 29
incorporg’togd hgi%g ?Pref'e(?ﬁen,ermfooﬁyd Irf;llg@o hé’ﬂ,’o PIB HI00 ;’3‘30
—ETTb'O'd'i_nEnt, gy of pOI yal piraol €T hs produded nergrn
Meta“oc&fgmyﬂge Hy@rogengt et Bn argicutag, [he _
Reactnonﬁ?xh;yad: ||a55p'rt| 53 psef EraetytTRatgdas [descriped
HzPressﬁ'y?gler Q(FUL bC3OIIl: Cl3l€at III3leUII dl3ld| I L,.lJIIpUUIIdb 0)
mlcrograh\caa 1 a|7383UL AREN ahl.g% t Teys L0 rt 8356 Fwi-t—hydrogen
metalloc@®6l1-2 Hydrogenatiop catal yst t¢o produce a
ci0  pol yal gha-ol ¢fin having | brom ne nupber lless thhn 2.
Pure Basp frods Ampegisbodijnment, [t he tyeat ed| pol yal pha-dl efin
VI0C'GgSr i sSle 36000 () 190684 pf6233t preeidom atnt pRe%dAg Cex#p oL rRkli%46 209.46 | 634.31
V40G€, cb ess, such &82 10 4p@pmn pis. el ¢ABE00NT2E4009t |[al2M.09g| 7274.09 | 7274.09 | 238079
caompounds or |l ess (A heteroat om containi g—conppund 1
YL 2 camound déht ai‘ﬁ?lng att% east onk Hfom ofRer !t Hih 12 164
POB or RLBinBlends.(pp 9P ogep ) Preferably thel hydrdgenatibn .
catalydt is gelected fromthe group ponsidting of predicted
Wi mPOR 61 tled3%Gr up47, [ 8360, | arfd 10 Pt al s323sdch s the’S | 496 | 41,
Wi% 2 chilr ogeinatl o cAt al ysP sel €8t ed fom t B& droudd 20 20 20
W% 2 BB Stli néf off otee Or4Xre of Ni, 284, [ P77 Qo, 3Rh, | Fe3s 46.7 38.9
Blend PriduartiesOs, [ Cr, Wb, angd W supportéd on gilicdg, alunina, predicted
viocCass, t|i iaeti 4, 949 r CoRr@, [ 0B.24M xe6l241ef ad200Xi de70suppx®s | 8.24 8.49
V400C, 8 NESEpTr uss.iral enisal | 43ppl cad7lsy knawh [a3sMCM 4468.08 48.65 45.74
nateri dl v reliat el net ey ae9 ( QS 143escrigeed | msUS| 137 144 165
Pour Puiit,20T [S6@DE | 2E0B)E | AsopEef edosed | hspdropanaki|omo.cat pl-§0ste Na -60.7E
BrookfidlSViRtbs@K@kp support e on kj esel gbhr, of pl atji num of
- ariercl Aol UMeSUpDaRTet oFs7al Uesdea SN 2ol | Q6T o 31 036 7| 15177
Fie atﬁSy’@‘ﬂx »L;'l Pilo Y, 178 137,971

At .’ v
ik TR TP
Ill br\Cl |2 elll. \/O.l. Al yol, Oubll UVU 770 TN UII \CI OC UUIII

catalyst is used or a supported catalyst with a high

[ﬂﬂgr t of 14 gl]ﬁﬂhfa‘?lzeél R e'ﬂfl‘éﬂd’ eé(%n?('igjﬁon and properties of

genatl on cat I's nick

dkﬂ’é&hﬁ aountsSof 4 630 cS' P@Bﬂﬁ a 4|cSYGQTL ﬁlbbla@la the Wahiparative blend
Alternatively, the catalyst is Pd or Pt supported on

cmposmcms of P&Bat300matthr # adS (II"DDM}S Iﬂ"henlmse stock, GTL4 had

enhodi nent the poly nis cgontacted wth

rﬂ%v el.%wbscasw’da%gﬁafeﬁo b§§ cﬁ%l“]ﬁg?atﬁa T & thg £OB and
5 0 0: 3 n

1RO a0 ool BEph, 0 b 0 Syl gpmgrtae e

Mlé@ﬁ?ﬁ%ﬁﬁe&@d aﬁvQﬂtﬁF@QSﬂPM&W' yst for a tine

period fromsS mnutes to 100 hours, preferably from5
m niit es When2the samresambuntyefl PQBoohBIB evesddemdstt withethe GTLA4, the

pol yal pha-ol efin is contacte gen and )
Pyl 0goROB lendk $Plpad Brampiesasbgend ot HSsonslntl, v nigher

' Anot hBEFRE, SRserifef 18" ft 400G HBF 40PGoHED B PIB blends

reduces%glaedgg ARfples034 paTBYY.i ad groups in a
pol yal pha-olefin"by 1 to 80% For further information

on hydrogenati on of PAGCs, see US Patent 5,573,657 and
"Lubricant Base Q| Hydrogen Ref i ni ng Processes”
(pages 119 to 152 of Lubricant Base G| and Wax
Processing, by Avilino Sequeira, Jr., Marcel Dekker,
Inc., NY, 1994), incorporated herein by references,
whi ch di scl ose nore informati on on hydrogenati on of
PACS [00199] ThIS hydrogenatlon process can be
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catal yst and the hydrogenated PAO are conti nuously

withdrawn fromthe reactor.
W baon/od41b2 er ed,
sol id hydrogenation catal yst.

centrifuged or

10§

The product m xture is
ettled to renoRET/UBI®09/000449
he catal yst can be

regenerated and reused. The hydrogenated PAO can be

used as i s,

or further distilled or fractionated to a

par 2i cuFguredhpnd@ncompanedhe tVIovs. iIDOﬁ@oémity andrd@6hweiscosity,
rogenation catal yst shows

cases,

when t he
cat al ystesa@%tqlw,

e SRR

in the ygagd;

react ants,

ad

eed need

Bk Weatue& d

40k 4he 85 ‘g Bl s @aphs shaw that the

f@s?@ﬁoe@ﬁtgw 38 5768 pP 1084 Vifeioy pr 300 cs
1 Righer 406

en PAO

 PIB blends.
be

cont i numimtawéedleableadsmaﬂamm POBI hawing KnvobtomQ?C of 10 ¢St
hydrogenated PAOis withdrawn fromthe reactor. -
[ 00200] hash ¥ Irhrus girdatasororpparedste ¥drofaless tb@n 160 for the blend

e
solid c

heat ed t

can be TR VEREARE PETRIBIAA IS
top or

contact between hydrogen,

PAO and hydr, oge
r esi den@WECQBLY. aP

unsat ur

EpE
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hydr OQGM@QH%QtféSU'ﬂ% ¢oMhtiIRied SEUPEOB ibferfls Weéfd MéWer than PIB
distilled or fractionated to give the right conponent,
i f necebleady. thisughidy, thehevi$dositgheahgey dr bosebomolRADLy is more
fluids have brom ne nunber |ess than 2.

new pol

Ryt st s G2 vbBf uagpected, as
SSRGS EA

p%tMBOtlv@mrﬁpmbteem(}% {cogin.m ze the
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al one or blended with other fluids have unique
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| ubrication properties,
to about 1000 cSt,

bout

GRRH L PhstesBh

00C, such as Iess t han about
| ess t han about

- 200C,

i ncl udi ng Kv i Ooof about 3 cSt
Kv 40 of about 6 cSt to ab
[0228b0 cstlablg 5&“%@0@&9@11%“%@@{11?4@@“% uxfra agh quality 4 ¢S

Wi PORE AdoPIR 16

-1

T

00C,

he br

cohfifashti; kg8

| ess t han about
-300C, or |less than about

i can

-4Q0C. The Noack volatility of the lubricant blend
conposition is Il ess than about 30 wt %

t han about
10%
enbodi rrent

A - e~

20%

| ess than about 5%

| ess than about 15%
or | ess than about 1%

such as | ess

| ess t han about

Sity, ¢ 100°C.

In an

t he second base st ock has Kv |oo of about

Al «

o, .




conventional heavy neutral base stocks or bright stock

or PAO (such as SpectraSyn 20, SpectraSyn 40 or
wEp@ensa9Isyn 100) to give optH yzed finished PCT/US2009/000449

| ubricants. In addition, additives of one or nore of:

t hi ckeners, VI inprovers, antioxidants, anti-wear

addi tives, detergent/dispersant/inhibitor (DDl)

(uaslsagns widndirevioamst examplesadtiet blead weth HROBddwd. higher blend

one enbodi nent, the PAGs produced herein are conbined

vwcpnltnnmdmatmrlvgbcr wsgwgs bﬁ@%mgd%fi wagnent &, thickening gfficiency,

s[ing)g :Iiéheg \912 hg r@éoﬁlcggggbaan )f%fd Wétfxﬁ’Jst RN}(leernsthese two
bhéHzig% %bdg&gﬁ%f iy sﬁeémhaﬂff? téé%béé qen&$-)rfvflm>m3 method,

not1ve crank case ol eng| ne ol

witld dﬁféﬂeﬁi tdSt |lengih§6the bléndimdtl POB dedrlowiet isdasBy loss than the
transfer ds or 8as turbi ne engine oils. These are

bibeard: it PIBlg"oebaﬂpll 8°Gfandd#i G viscosigeandratfithos Hé@ minute test
Iubrlca for Iatlons Addi tj on tion, o

dysaiost dhis a@née@nstrat% tfw @)ﬁd?%r%ﬁﬁ Sadeotem @n olefins,

| h 0 n t

tl{%@erﬁﬁgsy nci#lngiﬁ(f:ne% lf%%r < nrﬁﬁérﬂﬂg I% c%glt{é %A PIBVHAS bétter shear
stabtyi onal fluids can be found in "Synthetic

Lubricants, Mneral G ls and Bi o- Based Lubricants",

Ed. by L. R Rudnick. CRC Press, Taylor & Francis

Groug 2006, incorporated herein by reference.
ional information on GIL |ube can be found in

Y-S—Patent—6;426-618—and—9-S atent—7,-132; 042 both
bei ng i ncorporated herein by feference. Additional
Blendxempiet | on on additives Bed|| Hpmi@mlef ormil ati on 39

L B L M

Z001, 1 ncorporated herefn by f[eference. IZXAIVPLES Tes

VEThodsT [00203] FI Ui d proper[ips were neasured by

WA BB g standar d- et os4oan (V&) Je pgormronty T 20
A A R AL i G 155 TR VR S ! D
SC. R IIUIIul.I [ VI scosSTt Y dl 1UUUC
Tend Proper ; P Blend Propery , =
BL ,é\cmsz,’l D—445—rret hud, ot Ku 1 K ly0\0°’8\ocl MDB—-97ethod 16.77
. . VA ) M
]<G.¥I X v'icofGSi t_y +rekex (‘vq e6b0'd 1 O ASTMD—2276-
K'Vﬂp‘ ffﬁ-l TCA Noacle vyl ot o |li61‘30 A '\K f\c'lcﬁ' aod arn~A~y AL ey ~ 132.80
ﬁuuLU“rJ I\{_\ TVOTLCUNN voOoratifrirti A ¥IIU(J.\DLJI U acour ur ||9 137
the—foHl-ewng—procedures—stimprzed—bel-ew—-002051—A
J9rEoittgCat i 1ty test-—was bppEPURSNn G 30
s s ) —egi-prent—TFhetest
n K il uge

Yiglgss@IA°E Noack 4.23

%‘ﬁlﬁb‘hﬁ@wﬁlcnprlnd at r n&¥g D

ngShsaaﬁ'pbi@y 129 nkle_m at 15 m nut esSanic ShearsStabili 2@ minptes d
% VioLisn@1oated equilibriu ohie @l Vidlesi@1p8i§ ti ne per 4.53

5

% Wi hess@401G/ t est (ASTM D58083 | Thte Vadoss@H0°CGA test tihe 639
e
0

% U PIsER40% | ess t han 33 i A4s ef. | FThvs lvs@4@E aut osanpl er 636

(carousel to handle nultiple sanples, e.g., from 16 up

to 64 sanples) is highly desirable. TGA is _known

[QP23E| at e khe memplesvprepared tip Bxamplesntnlos 18sall have substantial
descri i.n ASTM net hod 375, Usi hi s, met hod

ool ol At TR 0. B oHiomeis i dhe obTBer SractdRE. This is

c@ﬁﬁﬂﬂé@'bz\@lby INIR Lof ﬂ’n%ssa 1t he cgﬁ%a?ffd & aPRGLfache gga}tm? -butene.

determn ning a ferenceo In the pre
AitysitalsQil 8 NMRI |dffExmpleaNpr aaak s\h@svmﬁeﬁlgmeWeﬂ“hifspectra is
a set of TGA data to correlate with Noack volatility

stgnitieandhy didterent fram piIGe MR spsrarin [igweeldb vh éntlé%t?Cth poly-
t | abl e f TA
(FdeRe e tain EXparglivg fogfgHER: feaaril bopy oFhis C13 NMR

exanpl e, TA's Mddel Q500 and 2950, Netzsch 209C and
209FI, etc.) may be used if an autosanpler isattached.
The gas flow rates are regul ated inside the equi pnent
to ensure sufficient anounts of carrier gases (air,
oxygen, nitrogen, argon, or other inert gases) used to
pr ot ect t he furnace and n1cro balance from bei ng

T L T Y, 1 o R 1 o, . T T I



proper furnace tenperature control, internal standards
can be established to verify run-to-run repeatability
waeaoepsdduci bility. At | east . .one sanpl e per BPUBD§200%5000449
sanples is used as an i ntern® st andard. The
repeatability of the internal standard is nonitored
and recorded periodically. Procedure: [00208] In order
oft an dsmactid pohel Buteree & alsehgintilar ol the-syteatye repoyiedigniliterature
used in conbination with an isothermal period as .
[page c4508d Figure 2sxaoh| thepepaper, a:"Spnthgses): of apulti-stereoblock

P RGeS B PSR R g o
VLR RS Ty RS POIRSBiES SarSiespotme

ChafiRuyoVel.037 | sezecaforis01 §e999)]! | Thel sharp peaspineFigure 5b are
[ 00209] An autosanpler is used to generate data in a

duei whthehhighodgaree of jeotacticityat Tive brodd . penke ofdrighed Sa, especially
rocedure r ires ., tare the 25 enpt. ans in
thg &ﬂig% 8, p?aj&jkeﬁﬁ&ef(ﬁ%ﬁ@ that grpmres@%% ‘és(ﬁ’i ?f BIr StgrRo-sequence
I . anpl es i n sequence. [ 00210
(3008 AR il b L MBERCE P €Dt B e T Tob

sanpl e pan is used. For conparison purpose, it is

bIPAT ¢ antyyt Wik 3 Bro8@pehRTor €8BINE3 in Fig. 5
w‘s)lﬁz%g as pIcr)1 Sl Igﬁg’ﬁg%a sgﬁ egﬂégt% e g?r?’f%flowl}at esn g oa
indicasdsaht .higadeeeccanatactic @bﬁgj&ﬁidmtmt}map@llymmarﬁor an isotactic

through pipettes. Automated di spensing system may al so
pdly- lubeigne or potyilehbutere of apy higmdegrae of taghinitye this tGasbon-3 peak
. Speci eonegtry of s I ans (W th V-shape hook on
is 3357 ShABAICTE AR sk SPGB Sy st om fi 1 oul ¢

There are a nunber of sanple pans available. Platinum

or al um num pans can be used due to their inertness
Cangagdive Biangpleawi ng. Data Anal ysis: [00211] Data can

be plotted by neasuring weight (loss or retention) of -
[06228)] e velns tlist experiment; ea qroly+ Inbutese nwéthmshibstagtizlggmount of
. heating and i sothermare invaql yed, | ot. of Ywei ght
ispigglic (fﬁsre@vwescw YRt nRICRARSH %yo ﬂ)@l@@ezw 2 @hemof pure
V, € rent SUSz b :
1-pgBLGIH £ 0 SGIRT pR oS PSR i8R inosane
(MAG) selutiBH €1 (04t% PRAOA téRend), 205graH {d1GémNind BIUOBS4gram of
is the %weight retention to the original weight (i.e.
a Bstalloeens rasinicalimetindsilyl(tetrahydruindenyd )ironiumadiciloride. The

m nutes. Once the %ei ght versus tinme plots are .
catalust systean vrsssinblas te dhe sptalysd sy stean uped &% PEISY jagh e fhe geaction

WL Gt 43R0k B0 PR AP A% aF iy SRpbing off
soPfeiRl | Wigert 2BoRA 8WnVRA rbGHefnPperan@é OHPsAfd ‘f.)blyilocfutene was
simlar fornulation chem stry. The wt % Noack

obtainedi | Thiy pody- Ibbuteat wohtdired far substdneial @almit f mm diad in the
according to the foll ow ng equation: W % Noack L )
molgcular | strugture( g ligissnot yatable fer ja, lyhen basss stock1application.  This
wei ght .1 0$s)40.1621 ean- up,. | 12] Frequent . . .
exdiist sIgRT dndadraie? Ba, M 12h8Rats bl Sistpnsiglly isotactic
stéréBisdqraidens abt M AN LM IIBLEAR HadE SidRe, f rom sanpl e
to sanple. A visual 1nspection of the hang-down wre
and surrounding area is an effective way to determ ne
[ovdms] her aAppRédintsPhate nekelagtedThe giisdosd ealle@mbodiments and
procedure 1 ncludes a quickranmping to 700 or 7500C and
apphieatiens ofithe rdjselosech subjeehpeatter uthet fconld bessanpmahlye sforeseen.
to burn off all residues., [0021 The follown .
HORVHT AR AGa%, DSt OSSR bl EISBYANTE! MOCHSYatihs that remain as
various enbodi nents of the disclosure. [00214] The
1-butene or C4 m xture used for all of the experinents
sunmari zed in the exanples was purified by passing the
I i quefied gas through an activated oxygen-renoval
catalyst and a 5 A nol ecul ar sieve, both avail able
from Supel co Chromat ograph Co., at a rate of 1 m to




renoval catal yst and nol ecul ar sieve per hour.
Preparation of >20 cSt poly-al pha-olefins from
wdz2mavenes @ [ 00215] 100 gra gf pure 1-but eneCDUS2009/000449
1-butene in m xed butenes we 8 charged into a 600- ni
autocl ave at roomtenperature, followed by hydrogen
when hydrogen was present. The reactor was then heated
eqaivadams. ofhilevhe pa¢sene inviintivadedsi eent deseeibed un eonfuretion with
catal yst solution containing all catalyst conponents .
speeifig] lexemplaryaembodimentsnthereqf, dbHet gNideninihainmany alterations,
scayenger s added in . tw to three,stages t0 - .
Relicanens, apdrpaiations UL aoRpreRbiGhges SETiggdn the art in light of
. ' ned ' . _ .
e B AEBAR o R U PIRHIEh Em BLEIGEEE S8 he present
digctedure. VA Edbriine, Rl prestmt disalsuvaieidtbiededbicikititrace all such
The catal yst residual was renoved by addition of a
abtepdtionaymodificdticns) and sbgatidnsnef the abome datadledatesoription.
the solid alumna by filtration. [00216] The crude
roduct with a known anount of n-hexadecane as

002231 nal  AHnpatentswetest pepresnsdsy zand wiher glgsuments cited herein,

.chr qmat ogr aph HP5890. nodel ui pped w t:h. a 30 neter

i8NG BT ORUREE ATy orRDTEIsd BEEIIFRGS £ the extent
i hoil.i i . QIt L 0OSE Q] b AT 2w e At e

shOf diech et 79 g i el With ARCIrc 3 o ok Al jusisgictions in

wWitiGR Guétn éhdospsration iSPermitédes. The wt % of 1-butene

conversion, and wt% selectivities to light fraction

(<C2gfraction) and |ube fractions of C2gandhi gher

[66228pc ar bWhen wemeeri¢ced Howak diiss edd frusnerid¢ad upper limits are listed

chr.omat ogr aph dat? using.an internal  standard nethog.

heetiparanges om any 1pwer et (Ranyt wRpsrimie aro AARiEMRIAGS:

vacuumto renove |ight solvents such as tol uene or

hexanes and light fractions, and further fractionated

under high vacuumof 0.1 mllitorr or |Iower at 1500C

to renove any light fraction. The conversion and

selectivities to |ube fraction were reported. The 400C

and 1000C ki nematic viscosities, VI, pour points and

GPC of the lube fractions were nmeasured according to

standard net hods as described earlier. The catal yst

productivity was cal cul ated based on the wei ght of the

total product or |ube product per gram of netall ocene

and catal yst used. [00218] The results of

pol y- 1- butene (POB) synthesis are summarized in Table

1. The data denonstrates that the catal yst activities

are much greater than 1,200 g product/g of catal yst. -

- Analytical Methods : Catalyst A was ( 1-nethyl,

3-n-propyl cyclopentadienyl) 2 Zr (nmethyl)2 and

catal yst B was ((nethyl)4 cyclopentadienyl)2 Zr (Q)2.

In a simlar manner, m xed butene streans, which

simul ate the conposition of mxed Craffinate streans,

such as the C4 Raffinate 1 or Raffinate 2 stream and

contain 1-butene, cis- and tran-2-butenes, isobutenes,

were used as feed. The synthesis and product

properties are sumarized in Table 2.- - Catalyst A

was ( 1-nethyl, 3-n-propyl cyclopentadienyl) 2 Zr

(methyl )2 and catalyst B ((nethyl)4 cycl opent adi enyl)

2 Zr (A)2. [00219] Sanples from Exanples 13-19 were

used to blend with 4 to 6 S low viscosity GIL fluids

or with other low viscosity Goup | to & V base

stocks. The bl end properties and conparison with

conpetitive fluids, bright stock, polyiso- butyl ene

(PIB) or other base stocks are sunmari zed and

di scussed bel ow. The PIB sanple was avail abl e

comercially fromlneos Conpany. [00220] Table 3

summari zes the bl end conpositions and properties nade

frompoly- 1-butene (POB) with |ow viscosity PAO and

ester fluids (Blend Exanpl es 20-24) versus bl ends from

p— o N NN



2. Blend Exanple 22 and Bl end Exanple 29 are nmade from
POB and PIB, respectively, of conparable 100C
W R@e0%i1YYy (623.5 cS vs. 634.3,.cS). From conpaPCBHUR2009/000449
t hese two bl ends, we draw tH®4ol | owi ng concl usi ons:
a. Blends made from POB have better VI than from PIB.
Bl end Exanple 22 has VI of 187, which is significantly
WHATHES CIhaMEBI® IS65 VI of conparative Bl end Exanpl e
29. Higher VI is a desirable property for |ube
application. H gher VI can translate into better wear

T r o SEBNRRR, BHAEDE FRbYGARIGE BT ol BeE BRech et least ome

i i y i t _ . T . .
orFAEhE 48 07D R RO RSPk B Sscnpy incex
(VIPePSD o158 Knd (Fabi8md 8,000 ¢S, Kicfy dfisteto 80,000td$028d pour point

for Blend Exanple 29. Lower BV at | ow tenperature
oftlessrtbamtl 6%Ci nto better punpability, better

| ow-tenperature protection and | ower energy needed to

overcone vi scous drag and, thus, potential better

enerygy effi ci ' - \i1S j . .

ool ng apFbSRIaLY pakhE ppfint G Raink 15 CRALh Yppmprises an atactic
coftfiRRRHt bPatIeastt3( Ad1d%TAPRIdd iRfthé gmyﬁh@@ osity base

stocks than PIB. In Blend Exanple 22, 36.8 w % of POB

is needed to blend into a 8.7 ¢S blend, whereas 41.1

wt % PI B of conparahle viscosity is _needed to, boost

vi sBesi t yAtyibstagtially afactic, peluhen ef alnﬂrﬂes\@h@g\t i a polymer of
lﬁgorrgari ng Exanple 22 to 29) show that POB is-11. 7%

“PF8 et fective than PIB in increasi ng fluid viscosity.

Thus, POB is a nore econonical base stock option to

increase fluid viscosity. 3. Simlar conclusion can be

dravn fr cinsabstpatialhy atceiopoxaspbé cBimnbdehichoimcR@8s at least 50

versus Bl end Examples 26, 27, or 28 fromPIB.- y o -
mqlgé& mrérHadeiathsi rolymeras hi gher VI (169 vs. 137-148),

| oner BV at -40 and -55C at conparabl e 1000C bl end

viscosity, and better viscosity boosting effect (43%

POB sneede i ' ; 9

PI B ecdad SposaRRAy HaReHombOof it b WRICH Rl f least 70
mdéle9yImhstrivds inhbepuBandyy conparing viscosity properties

of the blend of Exanple 20, prepared with POB, to

those of Exanple 27, prepared with PIB. Both bl ends

have substantially .the same kinemat.i ¢ viscosjty at

1008t ( 10k Phb3fRRTEBY aSE BRLRE OF et higheliga polymer of
pré@aeﬁé.en.d of Exanple 20 has Brookfield viscosity

stantially |lower than that of conparative Exanple

27, i.e., at -400C, Brookfield viscosity of the blend

of Exanple 20 is 11, 977 cP as conpared to Brookfield

vi sdosi t yA cfubstantigly citadtic polgnet eficclaiim Hy awhich &7a polymer of

and at -550C Brookfield viscosity of Exanple 20 is
1-pg¥eneg cp versus 545,884 cP for that of Exanple 27.

As is known to those skilled in the art, it is

inmportant for a lubricant to have | ower viscosity at

sucly, ext reabytahwly erticopslyafertef @aikl € whichOis a copolymer of

provide effective lubrication at |ow tenperature. It
propylansenddtlaeret hat VI of the blend of Exanple 20 is

207, as conpared to 137.VI for Exanple 27.- - Table 3.

Bl ends fromPOB with |ow vis PAO and ester vs. simlar

bl egds Trp %ggtgntigfgggaﬁz%tiglﬁ@&ﬁl&?fcﬁuﬁﬂ Iz e\?’hfc?elsgz{[ 'Eggolymer of

conposi tion and pr erent anounts
pr@é@eﬁ@aﬁ@-fbéhténé cS GIL lube and the conparative
bl'end




conpositions of PIB H300 with 4 ¢S GIL |ube. The base

stock, GIL4 had relatively |low viscosity, and VI of
wa3@9/ofa9t ndi cated In this ta%se the POB and PPEI/is20e9/000449

conpar abl e 1000C vi scosity. Thre data in this table

denonstrate the foll owi ng un-expected advant ages of

POB vs. PIB: 1. When the sane anount of POB or PIB was

bl erided vA tsbstaatisll: AtadtivepSighhedn| cfhelaing b, embiichxiargptegsolymer of

30 and 33) consistently have higher kinematic
1-butcnesndilepentendot h 1000C and 400C than the PIB bl ends

(bl end Exanples 34 to 37).- - Figures 1 and 2 conpare

the VI vs. 1000C viscosity and 400C vi scosity,

respacti vel . ends.

Show  hat's(hgstfliohp Buice, Fnier QLRI \IRAGs F e ymer of
prépy 108 0Chbuiene amid! I-pented€0 €S viscosity at 400C

viscosity are higher than the VI values of PIB bl ends.

For instance, the blend nade with POB having Kv at
1000¢ of 10 ¢St has VI apout 165, as c ared 1o VI of .
I esslgt- ha 16’8‘3‘?‘& CORPOBILIONY FRIBBIIRNNEH %5@ Bt SPE%%‘%?!@’ atactic

t1 i.S. 1.8V C h f
pofifafipar epRpon{e? mddieldt ot IR ERE HtopfEnby Folglon f-pentene
m&forh&€ Havirky g%osi%}mde)@%%ia% 20 PBOOR Wi, RTS8 1 5,000 cSt, and

Figures 3 and 4 conpare the Noack volatility versus

Ky Qo5 K ton 803900cc St powrspaint of ldskehdr 0YS, amd (r)edsecbad base stock
fromTGA volatility neasurenent for the POB and PIB

which has Kvrivegtlassthaiy 2pBSt.-show that, for bl ends of sane
viscosities, the volatilities of POB bl ends were | ower
than PIB bl ends throughout the viscosity range. Lower
vol g3l 1 i t % b&n@é@m%_&}ﬁtibﬁ%feclfaﬁﬁ PEUWREreRE thO 5UB4ERtally atactic
Tabl e 4. Bl ends of L4 with POB vs. PIB of conparabl e

pol¥iieC in¢lades iany afadfie 2 impaddmt &f atirtesst i A amoelebpant iteiads in the

of the blends of a high quality 4 ¢S Goup Il base
podymek with POB and PIB of conparable viscosity at
1000C. - - Consistent with previous exanples, the blend

with POB has higher blend viscosity, indicating higher
Vi sg@si ty, [ kO tHhi ' : :
ef f ICI(%I enc%/,b&gﬁ(? gcrt%@d SFFII%L gﬁc%?%nlgb b»g{f?girr{‘ g%eu rS U%Sot?%ttlally atactic
polyiasr inttuddsemcatiétidcdthBondiftest dt hesse SOWRoKRLE ATStrinds.e
subjected to sonic shear stability test, as in ASTM
D2603 nethod, with different test |engths, the blend
| os t he bl en

PIB oo HortHend GomBaRt o 6F JriE o2 yheath ke SEbwRMGRly atactic
' | ' d th
pofyse} fos iF ol Sohfiinedlufar 3 AABIABHRIAR o0 (Nt

cont ai ni ng POB of conparable viscosity as PIB has
better shear stability. Table 5 [00223] The sanpl es
pr epd: ed A rblend oregositiorn of claim 1Rawehengbs thnsibgtantially atactic
nmount of atactic [s)tereo-sequence of nononers in the
PO&HF?&’éra ReIYIMer ¢fd-byng. i s confirmed by d 3 NMR of
the sanple as conpared to an iso-tactic poly-1-butene.
A typical C13 NWVR of Exanple No. 11 is shown in Figure
5a. 1Thi s grAehd ohpositdst oif cdaiid Y 2diWHeeRNthe’ bcAnEbdse stock
NMR spectra in Figure 5b of an isotactic poly-
hag Kouipen€20 gSepalesd. i n Conparative Exanple A as
reported below This C1l3 NMRof an isotactic
poly-1-butene is also simlar to the spectra reported

in ligter P 4 } QUK . , o

! Synlt esaﬁﬁnkﬁaﬁﬁ?%ﬁg&éo@ g%ﬁﬁPg?yg{Pﬁ%@ﬁgB@ﬁ%i%é to 90% by
wé@ﬁ@bf ferapyahapRP badtiePdlyhiet.ani um and Modi fi ed

t hyl al um noxane” Cat al ysts" Journal of Polyner

Sci ence: Part A Polyner Chemistry Vol. 37, page

4497- 4501 (1999)]. The sharp peaks in Figure 5b are

due to the high degree of isotacticity. The broad

peaks  of Figure 5a, especially the Carbon 3 peak

clearly indicate that they are high in %of nr

st ereo- sequence (>30% and lowin mmand rr sequence.

NN PNSN A o o - o, o, o



pol y- 1- but ene or poly-1-butene of any hi gh degree of
tacticity, this Carbon-3 peak is a very sharp and
wa000N1prak, as shown in 5b. Sermpar ati ve ExanptBU$2009/000449
[00225] In this experinent,'bggbly-l-butene with
substanti al anmount of isotactic stereo-sequence was
prepared by polynerizing 270 gram of pure 1-butene
Wi th9a c dlait combputition afoclhan i2neviick s gM@avkovolatility of less
nmet hyl al um noxane (MAO) solution (10 wt% MAO in
tharo3Q@A%., 20 gram tol uene and 0.00834 gram of a
net al | ocene
racem c-di met hyl si |l yl (t et rahydroi ndenyl ) zi rconi um
di CIQ:O(.)“ %'blé@f c‘(‘)ﬁ{éng}’t%n oY I4M Vl@;c’ﬁzﬁ #naf}}et Qulsg?gntially atactic
cat al'yst “system us I'n prior art. e reaction was
pop}aﬁéﬂ 8% Y ofpropfend.6 hours. The product was
i'sol ated by stripping off solvent. Wen cooled down to
roomtenperature, a solid poly-1-butene was obtai ned.
This poly- 1-butene contained a sybstantjal anount of )
mm dilad i HleRd compasttion of wi%mu ¢, Wherei g substantially atactic

or a | ubg base st plication. This exanple
polythefiot RENERE B I BEMEREY pory. 2 but enes wi
substantially isotactic stereo sequence are not
suitable as a | ubricant base stock. [00226] Applicants
hav@2at t expilentd tcontpositiars ef aldine ip dvinarains tlensubstantially atactic
applications of the disclosed subject matter that
poboueisiecapsdymsnpf proaprlencand 11pfeneer, there may be
unf or eseeabl e, insubstantial nodifications that remain
asequi val ents. While the present invention has been
deseRri bedy i ' [ ict i Ty ; ;
erbadi ot SEREREHIFRI WrichifE IR, Wifere LI S@stantially atacti
poBiher 3t eopplymes of peapylemsandidentdreat i ons wi || be
apparent to those skilled in the art in light of the
foregoi ng description without departing fromthe
cl as

it f the, t. d . . .
Accdfdi ndh PIokd &%ﬁé@&fﬁ{ oF gt e :rlr:ﬁk Usgtbspaly ataci
; catl ons, an
po@ar%@%?ﬁﬁgkgfﬁﬁﬁ8ﬁég§§gﬁ%gﬁgﬂﬂg%Q%%%cription. [ 00227]

Al'l patents, test procedures, and other docunents
cited herein, including priority docunents, are fully )
i nc@5por a ddemd cooipasénue of claine 18x tvelmreuthe substantially atactic
i scl osure i s not incoqsiste t wth this invention and
pofysRersis|a opalwaiet of BrpYlens,reyeat andilnRIMERT-at i on i s
permtted. [00228] Wen nunerical lower limts and
nunerical upper limts are listed herein, ranges from
any 2lbowerA libtidank Bl copesitioh Bft claing 12umpRsSiag <1 to 90 wit%
- WHAT IS CLAIMED I S: 1. substantially atactic
of pled yubskatimlydtactiapolymeradf daidelof at | east one of
propyl ene, 1-butene or 1-pentene nononer, the polymer
havi ng viscosity index (VI) of 50 to 250, Kv 100 of 8

000 . ..80. 00Q . NOj 0
L0 3250 & ot sl ShbSidt B a2 BHpIOLT o 9957
wi% of i J8cdnd Wak&btoeRNPri ses an atactic conponent of at
| east 30 nole%nr triads in the polynmer. 3. A

substantially atactic polyner of claiml1l, which is a

pol ynmer of 1-butene. 4. A substantially atactic

pol ¥8er dk lebrigant blenghrempppitiongaisclaim|leawhiciphapKeggo of 3 ¢St
tog@ @ﬁ§?ds in the polyner. 5. A substantially atactic

P “of claim1, which includes at |east 70 nole %

nt triads in the polyner. 6. A substantially atactic

polymer of claim1, which is a polyner of propyl ene.

7. A substantially atactic polynmer of claim1, which

Is a polynmer of 1-pentene. 8. A substantially atactic

pol ynmer of claim1, which is a copol yner of propyl ene

and 1-butene. 9. A substantially atactic pol yner of

claim1, which is a copolynmer of propylene and

1-pentene. 10. A substantially atactic polyner of claim

o



11. A substantially atactic polynmer of claim1, which

is a copolynmer of propylene, 1-butene and 1-pentene.
wQ@20098941bENnd conposi tion corrp{' ing: (a) a PCT/US2009/000449

substantially atactic poly-atpha-ol efin polynmer made

of at |east one of propylene, 1-butene or 1-pentene

nmononer, having viscosity index (VI) of 50 to 250, Kv

100@9. 8 tA Ihriint bRénd eordpdsitidn obicldm 12 waficlDBas Kty of 6 ¢St to

pour point of |less than 100C, and (b) a second base
3008k¢Stahi ch has Kv 1Qoof |ess than 20 cSt. 13. A blend

conposition of claim 12, wherein the substantially

atactic polyner includes an atactic conponent of at

| easfy 30 j ' I 17 1dh;
con%péi t i/gﬂr}lho edﬁtat?l%lq%?nﬂvd?g{rtgﬁl net? r%ﬂgtégi gvrllltléhaplflsm of 100 to
408t actic pol ynmer includes an atactic conponent of at

| east 50 nole%nr triads. 15. A blend conposition of

claim 12, wherein the substantially atactic polymer

has _an atactj ¢ conponent of at |east .70 | e%

tridds. b lubriead Hcp (FOEROSIN of Cklm .1752’2{%% eV of 100 or

ntially atactic polyner is a polyner of

gréfﬁgruﬁléﬁzl%l?. A bl end conposition of claim12, wherein

the lubricant base stock has Kv ioo of 20 cSt or |ess.

18. A bl end conposition of claim 12, which includes

0. 1320 9Molbhrivaitdiendicottposiidmsofiotaiml 13, whadt has pour point of

polymer.- o - 19. A blend conposition of claim12,
lesgthamORas Noack volatility of Iess than 30 wt% 20. A

bl end conposition of claim 12, wherein the

substantially atactic polyner is a pol yner of

Propyl engy l@ﬂri%a%tkﬂl@ﬁ@ cBRIPRMIdN 61 cRiimCl 2! Which has pour point.of

wherein the substantially atactic polynmer 1s a pol grrer
lessfthdn pEOf(ENne. 22. A bl end conposition of claim12,

wherein the substantially atactic polynmer is a

copol ymer of propylene and 1-butene. 23. A blend

co Siti of. clgiim 12, wherein the.substantiall .
ceaith o doyisant BIEd SpatipReRbet ffidy f &t Nigiihas pour point of
lesh thsit _24. A blend conposition of claim 12,
wherein the substantially atactic polyner.is a
copol ymer of 1-butene and 1-pentene. 25. A blend
conmposition of claim 12, wherein the substantially )
at adbi c pollybricant dlend epoippaitionodf glavmy 1 2nehich hag paer point of
) ang 1§(§) ene. 26. A lubricant blend conposition of
eS8 th3thy omprising 0.1 to 90 wt % of the substantially
atactic polynmer of claiml1l. 27. A lubricant blend
conmposition of claim12 conprising 10 to 99. 9% wt % of
t he 3gecond [Wescantthléld cdmpositlondsf eRiiin P2 ewllich has %)our point of
conmposition of claim12 which has Kv ioo of 3 ¢St to
less0ban eM°C29. A | ubricant bl end conposition of claim12
whi ch has Kv 40 of 6 ¢St to 30,000 cSt. 30. A
| ubri cant bl end conposition of claim 12, which has VI
of 0 to, 409. . by i .-hl e osht i Qn. of
cl ai%% 12?\ mﬁlfggﬁgé%sﬁ%&oé&ﬁgg&g?hgr%gaglgi?iplt ﬁ?n %b&l 31?.8 Noack
vohitilitpoif ¢&3tthh 80dvgeNPosi tion of claim 12, which has
pour” poi nt of less than 00C. 33. A lubricant blend
conposition of claim12, which has pour point of |ess

than -100C. 34, A |l ubricant blend conpositiqgn of ¢laim
12, 38hi cH h‘é‘i’rﬁéﬂ? tﬂsnﬁin cmppgtien; Rhnclasmod2, which has' Noack

volatility of less than 20 wt%.



35. A lubricant blend conposition of claim12, which
has pour point of |ess than -300C. 36. A |ubricant

whb@ngoaenposi ti on of claim 12, which has pourP@EDUSL009600449

| ess than -400C. 37. A lubri t bl end conposition of

claim 12, which has Noack volatility of |ess than 30

wt% 38. A lubricant blend conposition of claim12,

whi @9. hasA Npsbricano! blienti tympbsitiens of halaim0 12 %which -has

39. A lubricant blend conposition of claim 12, which
volatdit)eddessvbpatlSIWt%. of | ess than 15 wt% 40. A

| ubri cant bl end conposition of claim 12, which has

Noack volatility of less than 10 w% 41. A |ubricant

bl e CONPO{ii aj PENY o CKhi

vol g?’m i {% gjfgrbcggéo‘?lﬁgﬁ Em&‘}’%“% %K Pﬁ"b%’?’i'\@ghtwt}a’l'céln as
votaiTRowftiessnhah 101wi%) 12, which has Noack volatility of

less than 1 wt% 43. A lubricant blend conposition of

claim 12, wherein the second base stock has Kv 100 of
15 cSt or, lesgs, 44. lLubri cant. bl end conpasition of
cl ai -12,Awﬁ§¥tﬁaﬁtt nd o COMPOBILOB @Eo&l@@or@ri&’g‘échathas
| to VI base stocks or a | ube base
voizfdgl@c& ogﬁgs&qlmg%%f%.

uced from gas-to-1iquid conversion process
(GTL | ube) or any conbination thereof.

42. A lubricant blend composition of claim 12, which has

volatility of less than 1 wt%.

Noack

Noack

Noack

Noack

43. A lubricant blend composition of claim 12, wherein the second base

stock has K, 190 of 15 cSt or less.

44. A lubricant blend composition of claim 12, wherein the second base

stock comprises at least one of Group I to VI base stocks or a lube base stock

produced from gas-to-liquid conversion process (GTL lube) or any combination

thereof.



