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SUBSTI TUTED 1, 3- CYCLOPENTADI ONE ATTENUATED ENDOTHELI AL

| NFLAMVATI ON AND ENDOTHELI AL - MONOCYTE | NTERACTI ONS
WCROSSH2dRI-ERENCE TO RELATED APPLI CATI ONS [ 001] pdtius2009/039291

pat ent application clainms priority to U S. provisiona

application Ser. No. 61/041,631 filed on April 2,

2008, the contents of which are incorporated herein in

its entirety by reference. BACKGROUND OF THE | NVENTI ON

[002] Fi el HUBE ANIR FURLMERRING CMPRAEN S ERPM

i nvention rel at BOM S RERWVED PYRMlodSL1SApid.

conpositions that can be used to nodul ate i nflammatory

pat hways associ ated with endothelial function and

cardi ovascul ar conplications, including (1) TNFa

nmedi ated VCAM I, E selectin and MCP-1 in endotheli al

cells (HAECQ) angACRGROBNDeH BHEINVENTION

Monocyt e- Endot helial interactions via protein kinase

nodul ati on. More specifically, the invention re| ates

[0001d netihs dryeanon EhHpISIPIIBRSS fwa%btmmg inydrogarpens frem @boma“

ent adi 0 [
vo gl e APk BB s ERE RS EReuuteP LB L 0f FERE from the
pyrdiRid SrebiSnaRtb ptddute Rlepyr fel blesdhg moicmmuerconnfohmmrfyel or fuel
and cardi ovascul ar di seases. The process is further

addx@mmn hdenden esyminypeis graydatide thesinribe gaotipgboiling point range, the

i cat.i ons |n abet 1 h d hypergl yceni a
dles‘éﬂ% ting ROMLANES A% gle A P’\}é’gq‘“ﬁ p? Elg%}n%% anmat ory

[006@3 PORSRSyabRNGRFBYGBMRCE arleRE ifdddhdihle Gmbdrtarlyal "H’ie@da@é’la Reans of
| ecul ar nmechani snms of high glucose-induced

reducingl dspsiydyanasiep@raisym e ehd praviderroibsttiedor fosgbiels Also,

795- 802, 200
renc BB FR LD TS THoRSEy TR ot BB bE i i gpter
indusRieS Akl a@tiRekieg Qﬁlﬁfé)hﬁ:rsbﬁbr BB ihNEf PIRGRE YB®mass is a renewable

infiltration and adherence to the endothelium | eading
resotwetthas chip prmtdecﬁnnatdﬁ dreozetiefassperce efghem{catsand fuets.

ines ip th t hogenesi s, o as m
100037 DB s RS, bub g ok el b el BRRGAF s T i ies. plant
prod¥Bdifid WadtBlRdd bRt BlAME 308N, (MES) céthEcdr Buids! WBddE, aquatic plants,
proteol ytic enzymes in the extracellular space,

hay,qapeér; piipet priglutts, I\wejaik@mvgr @fd naiper pbdeqts apd pnyselluidse icpntaining
ahilit cl eave

violgaiselalens] cUpEeako! Ry cueity b BRe fTLobE AR g tutosic

RIS S5h AN cUth MScorfsREsdf Adge I
bio %%ggggméggﬁgghhggk?herosclerot|g plaqﬂglrggmure cipficiple

biopoyusat bg/lhnmeahemﬂwelhﬂmeamhlpm ﬂgheaatlcacmlese o amponents varies

syndro commonl t sites onti nuo
epSEATE PPN aEH CaBlr S CU RN T SR Hpids. ash. and
prot{aﬂgl if qgrb/g}%': Aot 8e @t%noﬁﬁ&stToP‘co@@m’f%r&&nWto ERSSGQhemicals
rom sudden coronary death: a conprehensive
depdmarquitht algilicato prodssildrpe anbons etChiemassf @r marginal land, or in a water
atherosclerotlc | esi ons. ﬁwterl scler Thronb Vase

Bi o
env12@g@<3ni@¢ egpztbge-pge w Trwgat Qijs;g;ﬁl t &ﬁ%mggw@rqc%qﬁngluses of that
Q L 1 n S tl—l
oGS AP e LT, B B8 e
woumnoxﬁhﬂ?belpﬁceﬂ/\(d 4 an@Tl). Rai nes EW Macr ophage

expression of active MW-9 |nduces acut e pl aque
Oﬂ%lsr uphe FRWIRE. APYESHENE PEMEs LY bigmeysiip 3|W%§PV‘2@68€“‘

o SRR R B PR PSR p e o

moré gfddlﬁbt!im:t ikl | Bipfhatscik ARG geerited pama@mmway Iprocesses as a
acute nyocardial infarction versus unstable angi na

wastgaredich. sugterssuigstes malsrial fEemicrps plcadditios, biamags Q?&Ff&%”&fs to the
2006; 97: 175- 80. ; Blankenberg S, Rupprecht HJ,
Poirier O Bickel C, SmiejalM Hafner G et al. Plasma
concentrations and genetic variation of matrix
net al | oprotei nase 9 and prognosis of patients with
cardi ovascul ar di sease. Circul ation 2003;
107 1579 85 ) NNP 9 pr|n0|pally derlves from

o o S ~ 1 R A~
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pat hways (Kopp E and Ghosh S. Inhibition of NF-kappa B
by sodium salicylate and aspirin. Science. 22: 270
W@ 304426502017- 9, 1994. ; De Bosscher K, Schmtz RMT/US2009/039291
Vanden Berghe W Plaisance S, Fiers W Haegeman G
G ucocorticoi d-nmedi at ed repression of nucl ear
factor-kappaB -dependent transcription involves direct
interference with transactivation. Proc Natl Acad Sci.
remyabofcarborodipeely fross e -agnosphere. as tmgbjommrss grpws.SHiedise giybiomass

Cr, Lin.JH Lin JK ressi on, .of . -

can b pgplpTsREurele PR BRO R ORRLaT Foapdrcing fislgnd chemical
prec@fsblsy BiomAY wihbg 8dtaY intmondirofingal dt st Edreadr bhre kvitheaw or no

and ot her pol yphenols through down-regul ation of
oxygduapepas! Rymbse. wot ganetaje & Hqwd Prapiebleoyn B pEPlgHs oil. Synonyms for

Phar npcol .. 15;59(4):357-67 000.),.[.0010] , I.nf.l. anmat.ory,. . .
Py A G ide BFERT GrHRRa et Piy e R R, “nt B ERYREY iauid
smokO Gy EHRT QR RkQNpRb1i FROYs SNSRI Wesh.i n the

I nflammat ory responses such as proinflammtory '
[0005yt okTinempdad hethe bronms pyralyeis, the hpwhkis welscantgnushaids known as

nmonocyt e _chenotacti.c protei.n- MVCP-. | da A . .
Pyl A B TR U Yo S T o EE o gffin advantage
i PB%B? TR PBOGSEIF HOLRALD & AR pti tion of
Ofﬂ%ﬁ%%%%ﬁ%%&ég% . C%Bpera??gn&%f tﬁﬁaﬁF-kappaB s?tggwgﬁglono
the pyFelkaphgi Reprodudedm! blegpgmgichbinpbrants & (BtlothaCverk wish engines or
272(49):31092-9, 1997.). It has beep shown.t hat i
dewﬁwé%t@rwgwéy Joribyizd sduniigiais SRR Fiine; fpgrades to those
engﬁ&;ivation of PKC and NF-kB signaling pathways in
nonocytes (Devaraj S, Venugopal SK, Singh U, Jialal
. Hyperglycem a i nduces nonocytic rel ease of
i nterl eukin-6 vi SUMMARYIPF dHEMNYENRIRNnase
c-{al pha} and -{beta}.D abetes. ;54(1):85-91, 2005.

Shan am N, . Gae nzalo I T,. Natarajan R . Ml ecu oo
(0008e harf RSl arg deSens fra Rl eyl B thRha. aviation,
and B Bfe&d ?ﬁé?,%l&ﬂhiﬂ%’é&ﬁp’d&ﬁt-s, & @RRldgFod RS Bom HISIMAD2The biomass

2004.) [0011] Reversi bl e phosphoryl ation of proteins

undereges| pragsinwegdngratd pyrelypie otlsTlf whelk pyysihysés @il gy be processed or
Chroni ¢ dysrequl ation of specific,hkinases, and . .

opighlh skiERors ot o fafooug PEE ety PR Rdpige o pyrolyie

lignM¥riRhe PHRSIHRO bY | g@hdr@Rd $lot @ioﬁni%sd. MThe pGRIYsW G, or a pyrolytic lignin

proteins,” giving rise to a nunber of disorders )
enriched| pycilygs cidric gegedinch panfidlalenmygenstiali zea gercratigncpartially

I T e e R
partﬁﬁgtdle&)é{%@ﬁelté/d ARSACk At WedBd ROMIIIRR 38Q AN ELR S0 produce a
expected, certain, targeted kinase inhibitors have
deobgemtshpduttairban Tt deasygusted provbcnsiteami eognuisky ydapcarbon
physi ol ogy and bringi ng about rem ssion. For exanpl.e
compyisds A HAED TGS FELE B 5 SRR A ROGR P o as
iti r i ) nalsob
sl B! S PR Al B O e e frolulfheam can alvo be
upgiaddd foi grodyce faalieskLifugl, bendimg coRponewes additiEx pérthe@pore, the product
Phar macot her, Gidelli, 2007%;,a@q7r bogistaurin
SUreqPRAT 5S|4 SOUFA§igbchepirals OF chepigyl; ﬁiftéfﬁc t-ovascul ar
ol § . cdi ic pati y
O PP A0 FBASH e ULPLR dR e e oo
frondthe @MRIc@t HOthE FidhddmBREerfation doabEllydsgom arag\baseprraed and recycled. In
conplications. Ann Pharmacother. 39(10): 1693-9, L
one e@bagdimenobe Birst Erd Gl hdyoxygengden gaes e sanbiesd Wl honggd wighin ina
. key determ nant of cardi ovascul ar honeostasi s
“ng%685¥%iing vascul ar endot hel i al responsi veness and
thus regul ating system c bl ood pressure, vascul ar
renodel i ng and angi ogenesi 52 {Moncada S, Hi ggs A: The
L-Arginine-Nitric Oxide pathway. NEJM 1993;
329: 2002-12). An inportant stinmulus for the continuous
production of NOis viscous drag related to blood fl ow
across the endothelium Endothelial NO synthase (eNOS)

o, o, . . o
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extracts have potent in vitro anti-inflammatory

properties. Acta Hort (I1SHS) 2005, 668:217-228). Anong
W@ b@IneeEts acti ve are the substituted PCT/US2009/039291

1, 3-cycl opent adi one conpounds derived from hops are

the tetrahydro-isoal pha acids, collectively denoted

herein as denoted Meta-060 or "THI AA. Meta- 060 is a

nodi fi ed hop extract conprised of a mxture of t hree

rel at ed anal oBBIER BESERJIFEN &5 THRMRABARNGS

-cohunulone and -adhunulone at a ratio of 49:42:09.

[OOO%TA_ZIQI&? (2\%? %hrsqgle“gl %ren% fgﬁé %&ﬁo@%éﬂt?})ﬁf@qgvemmn where

the&ﬁ&@ﬁ@%b@ncﬂAM@&Qég£dcelIs (Desal A, Konda VR, Darland
Austi'n M Prabhu KS, Bland JS, et al. METAO60

[0009h hi BFIGs 2r$hd)ws pbockisrfinye schemetfheormmu@dﬁa@mwéweaﬁuemmn where
suppresses at e on |n
o e GO AT e 00y O 5615 Nt BoFRREFh RGP By Btyss ot
and ?thész‘He 1 ngﬁh RAbBSeshivotal Iy in t he
pat hophysi ol ogy” of many chronic inflammtory di seases.
[0010he rKGe 3chownh parasmtflon scemsl fbr enesyetpdghentipd the invention where

at heroscl erotic proc an active
the R SeTgERaIn 7RG Se e AR QeSS BRMoR gpRes bR o Sequentia
Vet to treat atherosclerosis. As
Zom%@BEfgfhéﬁphggﬁﬁgggkﬁgéé ascertained the inhibitory
[001a] f ecFIS. dfis MptoaoD6E boningrpeimmssiq@am vhseverst fully degrygenated
ki nase inhibitiaon agaln ki nases j.nvol ve

NFk B
pyTo By eva tHHAR SRt rddhaes b Sy pedieddiavg 2 Wbl point range
%ﬁﬁeﬁ sgsised agai nst 85 different
W“h%i gﬁggyﬁ?%g Qggglona?$§, the inventors report on
NETA—O6O s ability to inhibit other inflammtory
mar ker s und®ETNHKBDr BESCRIFUONOH T B8V ENION t h
cardi ovascul ar conpli cati ons, |nclud|ng (1). TNFa

[0012@?: S egﬂé%’-\ ﬂazo?lﬂyvxclle,rﬁg 3 agﬁug? gm&ounts Of legnocgltpuelomgmatenal or

| etdy0Bien RLUMYAERI, O juktin field
bmmkﬁgqﬁ¥ﬁgﬁggg%g?ﬁ#%gmﬁﬁg%@%t |€€en%?on relatesJu A open e

or fayexnePlad hytetial ingltdhsdarge nmoontyd siopil svastetpneductsaandlsaypsagd stalks

| at f | ammat th
of crORUBT HEFY R it e Bar A OVAURL AL B et g, The
emel it A e T O A ekl will also
produeel inateasedvbnooy &f- o adsipek| adtraptmre ofien kmvsn 9 megr 6rewth of

ki nase nodul ation. Mre specific e
ctl 2B bt iSRS S Lk g ED 8 inctuces
5@ W3k teAwood chips,
e
chaff, @Fraihgrnees, rgrma camrhoisksy aedd, aquatic pkantsabeypmdah paper, paper

prodilgtgi ég{!cl%qngq%gggqq&gb%bgégfap ag? %@1?(?5% ‘rgg a%% b18€)g§al material
or m%lfé?l% {)II tHB@gtcgﬂ iy CHPELAN &Qﬁenﬁpém% rIMRUSo 5RkE a pgrolysm

the expressi on of cardi'ovascular ris
oil, ISL&QIh@ fo pssadratabdabititgk dfe Ijgineaex pﬂsr&aﬁloﬁ the [{y881$.93 oih\ often greater
second enbodi nent of the invention g rlbes@re ?Fﬁl
thanf25F 6. HRESTBE AgiO PSRN SHETGIERET Bit J00. 1O hetiiEe id phase
mcompf'lﬁblhwnﬁ{tﬁ %tg(ﬁ g CaP?esl rg@?ig%l eol {rlrgﬁltr% h%&t B&rRIUPIIE Gle as a fuel.
(0013} bt TRiY bR ek, sabayalatip e Bh atlis aepaolypio wildromh bioenasainto naphtha,
amount increases vascular elasticity or dilation.
avia{i@0 20§ diseltiollenseapeiiarentancss, hayeng lavestdignlode ey, bRy oxygen,
T R A S
a therapeutically effectivedanount of a substituted
1, 3-cycl opent adi one conpound wherein such anount (a)
nodul at es the expression of cardi ovascul ar risk
associ at ed mar ker gene expression; or (b) increases
vascul ar el asticity or dllatlon BRIEF DESCRIPTICN CF

—— = NN ALVAU RIS O AN AT L T
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0029] The
present invention relates generally to nethods and
W@ 9paist8 ons t hat can be used to nodul at e i nfPEIT81009/439291
pat hways associ ated with endothelial function and
cardi ovascul ar conplications, including (1) TNFa
medi ated VCAM I, E selectin and MCP-1 in endothelial
cell s (HAEC) and (2) TNFa nedi at ed
any dohmiqye kend®ridiotthe it adee forteapmpte Mohawild; Bitonas, k- Kindede, P. H.

Enefgy ST Koo N G aaaP: PEshy RS ahdied Fpf & biomas.
althéugg opﬁMﬁAloﬁW@Qb&Qﬁa& RIRPUMAEShe pROBRIL 1AM PeheRd Syrolysis oil

| 'shed applications, and scientific literature
beforfeﬁjetﬂleepkot@simgr berbestimblatish atstee pkpowwséogeployed IhGB@SU”Y The
i skill in the art and, are hereb

nco
wholbs o Bavs 81T iecirp st PO P SlE SRIPEnEREG e removed
to e@RRMhMBRroRRR Vil ith ¢ poRNE 1Rl Yh@ﬁ'ﬁbiyﬁc 'hgﬁli &atdh fRedRlly high
I ncorp rated by reference. "Any conflict between any
value gi@tuende tiei foed ofi erogiaticand nejighepeairipantebaohihiggnpx structures
this specification shall resol ved in favor tonmhﬁume

that coIpiFcs ARG TS il attﬁﬁ DY OXBEVRR grcarbon &

stru%[utes WAIEL SR 1n@@§rh£lletr s Qfn&its @hwﬁé%aﬂiox?llafeﬁs&cﬁ%n?lated or
efinition of the word of phrase as specificall

hydiodegtygernated, ihile spgothiningahe ernsialringbguctess! Qe@dfrsnfed product is at

favor of the latter. [003 Techni.cal and S%Ientlf

least @iteryclie ¥R RS EORENTT HE BORONES! Hicoreiipligin may
be apé/o £nh&d inShié t)tlesélﬂe bR fhedbdt of Myr&g?sﬁ B8 aRd RS %Haratton of the
I'nv ntlon pertains ess ot w se defi ned
pyroRafcdiginbeforesprovedieinp ér nequurdscb Pymtytmjxgmets hqﬂublgsgs pedactcbf the
material s known to Lhose of skil

art.

hgnweh%fé»%a%s tsan by ?Fg’af%?‘t o ﬁé il Vph erPchOEYSé%O‘? during
o RO S L, 08 gl i
whlﬁpfnbmgeeﬂrrbkyms pedaloc@tpoimarify frem, thdleallu¥se land 11@89:)3 llulose portion of

Kauf man_et al Eds., Handbook of Mol ecul a
the pempg dhe RECHSHPTPIESBF 8 OgyeTr ALl FRMPISHE, In %ﬁéﬂ@%&feedsmck into
o8 L7303 QB S RA gy
produt® %} waliir aoialectorgbasan cea Mar kstrastdrined té mpﬁ)lthdnhzeand aromatics

general principles of pharmacol ogy incl ude
unde Ryfriyeis condeiomnat hrarrategion af hepsastanglpeutiioy §‘§; &Exgts {0 fnown

fron%é%%&%ﬁalckt héeéhgté\{g * atl onr%@glehﬂg alsoI}l& ar\(%g ?#&%E%aondmons

Eveh Reds bnn@lls @thahe pispana cdnddghphaphéia prredhme éteﬁ\aenmtﬂeemsdmdnem these
context clearly dictates otherw se. used in th
ther@pb@rwlmemoewsesr hehegiyat of theserhsavigr Prod'éms depiggds @hibe conditions

o R TR BT PR N By s

ponwnﬁfaﬁeepyr@tyhe bWibg emrd&@dd:d tth@bdtrytal c&@xygn?eadtlcb‘rei(men
unl ess specifically indicated otherw se, the word "or"

[001d4 | slechrie gmbadimang dlensralpsis aid issflly fleoxygenaged ingwg sppprate zones, a

partia Egej)ggggq;‘t fsnlé\glﬁne a&% r‘@gﬂ %fgoyalleglgil ﬁ){lﬂl{ op ¢ Th-gga%{tLa? dggxd/g?&alﬁton zone
mayQfiso HeQiegEilidred & bk EyH}QtreaWﬁg Rohdighd tﬁé ol @oayiEenalion bGiRAnay be
in conjunction with a nunerical range, it nodifies

conwdmd toamgaehytdyooeadcmoﬁong ‘tHell” derrydanation inmoys taiglusdel ow
he nunerj cal forth en raI, the
deonsggiine o liqood? L FRbles etmiey MofEagp R Gpdgh M primarity
be r&@t?é’@to%gm}? &4 Qﬁﬁﬁlalede%k?%e%gtlé’rﬁidiﬁ aBY aduly ﬁéd)@'@@xﬁm@fl z880n the
33] As used herein he recitation of a numerica

range for a variable is intended to convey that the

i nvention may be practiced With the variable equal to

any of the values within that range. Thus, for a

variable that is inherently discrete, the variable can

be equal to any integer value of the nunerical range,

|nclud|ng the end p0|nts of the range. Sintlarly, for

1. i T a4 .
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cardi ovascul ar risk factor in a subject in need. The
nmet hods conprise treating the subject with a

W b@papsm i cal |y effective anobunt of a substi t REBUS2009/039291
1, 3-cycl opent adi one conpound where sai d anmount
nodul ates the expression of cardi ovascul ar risk factor
associ at ed marker gene expression.[0037] In sone
aspects of this enbodi nent, the substituted

partiz] Geoxygérapienzenti, pardiakbdnppeandtivnsoesarsey meibiler eenditions than the full

deox%/%%JzP i9n £0 én‘g? %?5%(% ét {yét s[%‘{l ﬁ§/ii B&Qrgﬁaﬂnf cgtat 3t In general, the partial
oxidIBED Y(IrI%%bﬁb)fgs‘It%é ﬂnogfl-?ﬁﬁﬁ%ﬂrvg)?ﬂﬁ %Ik‘(i’%]hﬁ? WslaB Ry gdra€d: Th®&Eygen
Ieveheﬁ thy piuol asoyil feedstgcas I’I’btdﬁ)lI’/ImeIb’I rpnges (fepmrdd W PentaRaH. is
I

redi e &vﬁswaqﬂ@?ﬁg?%ﬁ%# L EATNRHT e AREH leopggpation
zon Wﬁt@ﬁ’ s 9%(91‘3@&‘9)5 &IB'QP 811 feeds®Bk levBREront 10 wt % to 40 wt.% to levels

3 3, 4-di hydr oxy-5-(3-net hyl butyl)-4-(4-nmethylp
fronehm:%);d ) b R¢.(3- Tteatdzr;dquns ga:ndyre)icw;l apegit in the prtipl-dgpsygenation

rond B B TANIRSAT 75 12 20t RYBOEAHLTFIask (3 2gtiesd k! rom 40

Y- s (4 I opent - 2-en-1 -one and
to “{(II“-lf‘i%?%@f?ﬁ%?ﬁé’g%ﬁ@%- ot hyl butyl ) - 4. ( 4
[oomt hyTipembanthyinal 2 spdtesetivént yohohe parti2 depxygerstien zone can then
[0038] In other as ects the cardio a y 5 risk .
be fulbsdrorxecagtedn fisrfu ﬁé‘ﬁ%xxgévwnr%&am lflﬁ f’sﬂéw’e{aean zone, a

d lo thY/ lyst,
B T e i e
empldied mathhae optivit dfanoecapre pesedsicheditipheinmyderfto caalyo«m ther

pharmaceutical treatnent wherein the |Jjife
deowneftw@a?tf lgs rctiphar feaBAET PERE Y ROSETIRE O o WeGpek palpeutes wil

alsol Oﬁ leté{aZl#%{ep Pﬂer&QHﬁI %ttingg?{tg%l (IéIg %Ientg{é(g?tﬁirﬂée?tn&gﬁ fIHI: déRygenation
zond, R}y gems@dteaxBrediwed frionf aufiatol Wyt Bhe snuch lawet lewilgitom ppm
rothronbotic factors treat reducti on

reductlon
conqeﬁtrgmwp ﬁoﬁm%wtms alie glre?gb FlyEed 1 (il degRyggRation zone. from
I
2 Wt 9 1 %&r% gﬁghigﬁggs?used rei nfmﬁﬂngllr‘ gI\IIIenaza;{agltySi§ éﬁ%ﬁ’y reduced

fron@ ﬁﬁtﬁhl CI\PQS EaskRIof B0 Sk 16@elKOHNPehs Istvablelhélz frog 0.5 to 4 mg KOH/g
reducing or elimnating an identjfjed cardlovascg

oil. FhesgiTlugeiad the bl depyySsnaiast 208§ 1S HYBOREPWIRHIYE 2K8 it gphtbenes

andaﬂ)dﬁms Representative, non-limting exanpl es of
cardiovascul ar risk factors include tobacco usage,

[00 8] eV alnshe Rhdodinkiess Uhewn @l BatlepysBsidmilt kot iaho( @pﬁkated and
LDL) chol esterol, diabetes, advanci ng age, obesit

entep;rgﬁgm@ glpoxyggchm, zope 12 glong )ywm rgwgllethimg;pépfgqrg Pd and optional

hydré%rir I)r? Ceﬁ?c 62‘,‘3& w%eseecfao%?dc \% 88%&?53& Ig(h%/ ggﬁdtfé)ﬁscatalyst at

tic ev&e
deoi?g@ﬂﬁfoﬂtc@hdﬁu()ﬁs) gen_@fa@&shfaﬁlﬂﬂ@tdbﬁxfgaﬁit@d pyr()Eybg .oil stream 14. The
brinogen), and inflammtory factors (e
deo@gp@eammee b? pergorms. cafatydis decarhex yhions éecarhs)amlaa%san@he

hyd crrz(g/éesnba Eggy?gré:gg)? %.?ecr:UI g rﬁ;}tl?s,'k ! %ﬁgt% 81%?6%8?65% ﬁl% pyrolysis oil

by bi&@@igahd ngg‘éfl llI]I@@ge@(dﬂﬂQ§ﬁmﬁ§ v@ferfaﬁ@C@%mﬁ)m e oxlygéh and leaving
assoCi at ed gene product production or activity:.

smaNMeormobleeriles. fgr w@m)éts dlet menyl@rmyhﬁtbtrelstﬂ@gesgerﬁ@spyrolytw lignin will
i de tlfled or ci.ated w th var.i ous gpeggl enes and
be pattiatly deAEemnas R"P YEIREIGG WOMARY [1B&S g 45 4 Eﬂ%
33l &%I(: natCAENAEA including small
P OIY%B%C ngﬁ%\fz&}%a%cé%&% %% coe6. cLipz. e
DDX58, DKFZP434H1419, DSC3, EHDI El F2AK2, FAMLO5A,
FGE@2, FKBP5, G3BP1, GPR153:5HTR4, | CAM I COSLG,
IFl144, 1Kl 44L, TFIH, TF T, FIT2, 1FIT3, |GKC
| GKV1-5, | KBKE, | KZFI, 1LIORA, |L18RAP, ILIB, IL7R

| RF7, 1SGL5, KIAA1731, KRT17, LHX, LINMD2, LTB,
MARCKSLI , MCP-1, MVPS MWP14, MWP9, MXI, MX2, NA,

AR IA NS R I NS 71 ~ N r\l PN NN NN NS ~NN 1
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"including at least”. Wien used in the context of a
process, the term"conprising" neans that the process

WO pebo2ees at | east the recited steps, but nay PEDUS2HE9/039291
addi ti onal steps. Wen used in the context of a
conpound or conposition, the term "conprising” neans
that the conpound or conposition includes at |east the

recited features or conpounds, but may also include
molerutlir tWedghd catbe sy lisrassisgherefonpergadisincleoging theAbergé gtability of the

erein, the terns "derjyatives" por .a. r "derived".
prodigk Bt s C SN Pl TR Bl bt Sipicetulose
free AL EMaySil8 HARBs 30Eh dNRefiehdigFutirapthRahNRbbGuédsams-
it, 1.e.’ "a substance that can be nmade from anot her
hydreupsttapdefule hydakyacewidharde. ifpanaldehydompo oiyss vish a5 Hioge

via a chem cal reactjon. J 004 The ter
desoFARSIBBRR L4 e C ol AHTAE: 1 GOy MR FHels SOGQ 20,48 552
Thenk%?drg,g) cAYRabi Rb&pYhdis Adi QR ot MEhROKBINISo & pdrtidly or fully
conpositions and not deleterious to the recipient
deorygenaaf with f4zrbohyduassgitieg eiimarily light hydrocarbon fractions and water.

Theﬂi}gg{qlgy%;]%ﬁ%%hg?a%gggg xlpg)rf]gontgig%lyhrozgr ohis Vtvgh tsir)](eor%uszera}:%%on atoms.

The reions & dékszﬁﬁ o dé TRy VbR %@Hﬁfbdeo'iyé&aﬁ&ﬁ hotlcBUEctively
yl')-4-(4- rmet hyl pentanoyl ) Cycl opent-2-en-[-one and
refefred to( %4 SlebbygeBatibndiciynetyyRegedatwt dfydllinssatwydcrusin(tBis zone. The

TR Y o e
reac?% %@?{Z{)dﬁﬁg Gleeb £ dehted OrieN@r&dnt 0Pkl RORy IRk Rne is a

partiaB$ He@ yheutitdd/plyrobyyis Hil (sBearatlHythds Uy Incredsqdahensah ylabibity am
oyI)-2-(3-nEth%I§ro anoyl ) cycl opent- 2-en-1-one and

compared (orthegeqd pyralyys R dr oxy- 5- ( 3- net hyl but yl ) - 4- (4- et hy
pent x{ody ‘ YGHRRANM 2 2efni 16.

[Oogﬁoneﬁﬁgélé%%fﬁgp?ggFg%hgf%m$g?¥gﬁgdﬁ%8§%huﬁﬁ?%hépnme

Cartsohalxlidebgossiblg higérogemsul fide, efid€3 tund tigleerciosipanehts araneparated and
fornms of

(4 .
remowsdyin S‘,’QIh‘“gﬁE?Wé r8xyd o Pusialpfenry BrnpisA By Eam I in ity ed from
Y-4- (4 2. en-rh-
o 5 S TR AR Ry o
sepaf@bifly bpanea oy hgt-o? epld tnasieythe yateo peiytbe 2ereorved bs onepor in line 20 (hot

respectively. [0Q050] As used herein, . .
separaten gy OF 8¢ 4 Leud prianeac (gold sepasatargpds) (9 veshead fgp Zhcegnprises a

[ efer. i Xt . f lati .
et G BT 415 OB T Bl acqucptat ocion
The t@&boRbvdideica®berarorse fréatthe hdrdgnrahyeinoivs b &hphain the art such as

aci ds[ 0051] As used herein, "conpounds" may be ) )
reacigfewith fihetCaEhang@sO RO HESSUIE Y Aoty ety A0, absorption with an

.chem cal _nang, on, I . '
e N i e
60/99 B 8116, ¢RtebS incdgiokitel bybretteéRe ninabd afgplofedt Helesicbdndskdnyially pure

the conpound. The conpounds descri bed herein nma

. C . ray
carbodicaide cambe weovasedbicisRengrating theapentahsprpiiongpedit-o THaraL

nd .t herefore Xi St as. s ' ueh,
over B DS G MR Kl A SLERA SPTR R sBRA AR s e
carb6 @kl IR life 88 arfli rg@kgseg QUEES in [ARCIB! Bepahding it the scrubber
chem cal structures depicted herein enconpass al

techpalegy islastedname iporrionof ater stayabseibs seieined b the serubber. The lighter

illustrated or identifjed conpoun including the. .
hydrggasb gt f e AP ik L BT CE gl o tine 50 o
steaMYEBrmRB30hd PITEE bisAdrhBodRHER IR [ighk BFdrEFBEVFEFdcE8Ad Hay contain

pure) anhd enantiomeric and stereoisoneric m xtures.

Enantioneric and stereoi soneric m xtures can be

resol ved into their conponeft enantioners or

st ereoi soners using separation techniques or chira

synt hesi s techni ques well known to the skilled

arti san. The conmpounds may al so exi st in severa

tautonmeric fornms including the enol form the keto

o " o Y N o - L |
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[ 0053] A second enbodi nent of the invention describes
nmet hods for pronoting vascular elasticity in a subject
WO poopezd98 t he net hod conprising treating the sed|/E81009/039291

with a therapeutically effective anmount of a

substituted 1, 3-cycl opent adi one conpound wherein said
anount increases vascular elasticity or dilation. In

sone aspects of this enbodi nent the substituted 1, 3-

hydrogm.’b@p evitherdt oniswebenporitoms Aftsr eetibentiop.dyydtagen gpnsted in steam

rls d|h dro
mﬁ) ?WF 35%@%&£§d(§ﬁh§%ﬁﬁ? yW? 1¥fﬁxﬁéf%§?penzgwgl
deoxé%é’rﬁt QARBAUEsIRAN 10 T8e hidrbgdntRayie) redycfed to combine with the feedstock
hydr oxy- 2- ( 3- net hyl but anoyl ) - 5- ( 3- nethylbutyl) 4-(4-
as shmtmylxmefrheanto@du):gy@k@ggm the resation Zme whene) y@ngenatlon primarily
d|h dr ox g t hyl butyl) - 4- (4- et hyl pent an
(mm5§@}M§w? fﬁwpéfgﬁ(ﬁg V19 cycl opent - 2- en- I - one,
[0018]) - (fix P2 lg’/ d@o&’}%@ﬂﬁé@ﬁ%d&‘t @t@eaﬁ?l@éﬂbﬁ’y%ﬁh Yec4cle ﬁgdrogen stream
net hyl pent anoyl ) net hyl propanoyl ) cycl opéent
54 and nmon(ah—l)yd(@baﬂ@ﬁ)e@ph 5@ b pdssok (o Pse hydrodeoxygenanon zone 24,

wh e§ect£)% ?egr%grhggn g%@)ﬁn 151r$ag1ﬁ§ecg H%llllb&gj)klx&%ﬁ )zone meLd Xerp Sk AR
decagnoz}(gga'um{ e@ﬁﬂf?rg' 1d¥n %Whm&é’ﬂykerﬂan()ﬁ bf@& RethAging @ﬁ?géln)compounds

tanoyl cycl opent - - one. Anot her
that e:rebmke sehle tbhes:hmehe@teal ig drcpfustl scagonTlfemfoxpr omotd aqtgve catalyst and
cardlovascular health|

a su
morg SHSEIN PO BIEF SESTRIDRAFAGUGEP BT OB EPREE Geombared (o
parti\?\(ﬂ@ 5'% SAhtich QSIQ g thd@ ojcat%lﬁé( alicReR|adh@pe conpound
ere sal nnunt (a) nodul ates the expression of
[001@@ rdi Enaﬁawyganamrsionasﬁ‘hmnméad imendkend tg ghzse @m@@ts%o frarbon

I | ast t di
OX‘dF@) G’(Sﬁ']lblly g%sfgg%lesz@y a?faé’ hgﬁtﬁllégc}ne enis arle %eparated and removed in

line %O %n& M@Jl@ R (Iﬁégﬁﬂé&@ %&?Hﬁ%{pﬂ lind 38 eb&sh@tle LpAWh&Ber the separator
is opeﬁﬁéd i3, a410d bhyodd oxde, 2he @atnﬁmhybdt)wtme@/ hya &p@ﬁ intetetHPl (bottseparator
4- (4- nethyl entanoyl cyclo

modél) %’”(34151‘5‘53 inding > W‘W%’W 2 n(qgleﬂgﬂﬁ Qyﬁg?aélﬁﬂg‘flﬁ 3@ comgprises a large
qumﬂﬁ% I&%/ ﬁ)@ﬁ&ééb é;;él @Q}a@%ﬁ Bﬁ}g{%&f@ﬁ‘ [&E&fﬁéﬁ%ﬁh &ich. | TIRN@rbon

dloxﬁﬂﬁ dayt Ibb iy ved 4%0614&1%9&1‘5&@% aeoy Well 2008 n e thie pktpreagamoyith a hot
| )cycl opent - 2-en-1 -

carbenate folmtions pregsuae Y iRg a?s(swm@ L3-Mat RYTBRHSP VY ithy an migg fipprocesses
such( ﬁ%%cifﬁgé( I cpdndin TP REAPIERM! d6yF APERI 1P £Q6Dr98BR16, hereby

mcoqﬁ)'iétecﬁby“rre@érénbdr axybeerfployert Hydekitsdaesoattintp prd-canbbhdidaide can be

yl)-4-(4- methyl pentanoyl)cycl opent-2-en-1-one and
recqur,ed pnregswatglgz;hwmyb%wnsn rsdiget Rytefoug e Ayis (Passed through one
th t
oo BB 05 R B YGRS Sl 3o
hydiegémasfide i9 rl\mé ygt D@ﬂien@ﬁig”ﬂfpbﬁ € sarupbareahaesloty %dtdtﬁ}d some portion of
accept abl e exci pi ent wherein the pharmaceuti cal
watqmpdsamfreetemeqi By dwsciugbeyel lafcltg@éprzwéfﬁ?arh@sg% aﬁsses possibly
incli ngsaéls%g’gg f ?tgro %%-Jcﬁg(zucteds A ‘I(!j EHA 5 t%rggeaﬁ'h'gﬁ)n%dﬁt%ne 52. A liquid

esi ves
stredbh Sbiiifhg hddbSarb&R|i9fenltGe@ @6t separhtba¥®Ini g 32gadtenducted to
sweet eni ng  agents, absorbants, detergents, and
prodenufistipyitiog zagredt: é’rodqd@fmciu@monyzonq mon@ﬂted%&@f grogdpet cut 36
i tion, further.co ses
coni§gh Bestrormbiy ha g e rerL FRR O O BE M Eaftine
spech‘ictaﬁ%sn ProdREf M 8 coMRldGbPEse ab ﬁhﬁmoxﬂﬁl@l &%ﬁ E@Mﬂfn@tc@ﬁlponent of
[0057] In other aspects of this enbodi nent, the
substltuted 1, 3-cycl opent adi one conpound utlllzed in
t he conposition is greater-than 50% pure, preferably
greater than 75% pure, nore preferably greater than
90% pure and nost preferably greater than 95% pure for
the identified stereoisomer (the remaining anmount
belng the alternatlve |soner|c forn) In sonme aspects

e . e r N . AN NN PN
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met hodol ogies in the art for sustained release of a

gi ven conpound. [ 0060] Fornul ati ons suitable for
W@ewpn2E08 at i on by inhal ation include fornul at PONES100%039291

can be di spensed by inhal ation devices known to those

in the art. Such fornulations may include carriers

such as powders and aerosols. The present invention

enconpasses |iquid and powdered conpositions suitable,
aviaticr fupleBhe lighier roaterzateisuchas aanhgrcinid 4PQuare remgpved d gagjonation zone

onposi tions adm ni.stered via, an aer I Lt o
over R S oAl SHSRCA P RRRE B g s e
reforfadg Rshel50r Mubate@tihk RagHih ARG U mah 8¢ FRGRHdpsateldnto an LPG
accept abl e i nhal ant vehicle, such as, for exanple,

streansgidomaphthalsirepen Grot Jworngr i ost ati ¢ wat er and ot her

00208 U g bl Be A ebRs e WiBinction
of the WERSGEARLIH AR A EPH ARG RN AY. AipBRRAIE bott@hs a0 may be
ot her conventional nmeans for causing or enabling the

recovereiargi tsed dofalgeckano fiottexampleniow sufui beatogrpid Suel.i Iois likely that

be inhaled into the patient's.|lungs. . Powder..
bott@%@gﬁ@dﬂgnl&ﬂﬁ:?%t ) YPFFeaSéH‘ESFP‘%ﬁqu%\SﬁMf%q@g component.
Alteﬁgp‘ﬁ’@#%gﬁoﬁg sthdden B8 EREdbe hpRLRIRHIOBickdd & Mﬁ%ara\%pr@@%s. A portion of

stration, pharnmaceutically acceptabl e powdered
bottqnenaamt40an sptidnatiy eecaded wepaitig demiygeratiomn oonsu@ring/ or full

interm xed with |actose or .other inert powder .
deoxygenapm magtiqnprone .%f‘»r% BPBIRRRE aﬁ‘w_ffafﬁfﬂ%%wegﬁ 3y alsp b cooled down if
nece%I Sld lﬁQdTPSOC%Of g eh ﬁé\gd BERSTHEHs S BhESK M Beckygenation zones, or

penser, 1nc ing, but not limted to, an aerosol
betwdtrs pefis@rand thednlt dseggemtian boreak dinther cenpelithe hapti of eagtign and

AR S e
or bt E)Jflﬁ% rﬁcfi?xﬁ?dlet’sa‘%(g&%) ah P SUBL RlehORAs bPFeadiS8. DRk beMgfit of the

subj ect ne ypi cal Iy i ncl ude propellants,
hydsearb@cieaydesis t@ashuobths adrugmatsreaisd acrays the infdividwdibédst Jowever, as
~conventional aerosol containers that are clos by a
discasstd BINE. WeCBPIFG! PHIPETOQBEITe Py b g teGRGegpased uPon he
i béd QbIRY i | AL OThe BYioat &Nty in th
de&%gggﬁég%kgﬂﬁgg&éé?%ﬁ?&ﬁﬁﬁagfnﬂ¥ e égr?igr ?gia solyé? ¢
reacii®iCinixdére allowafs suqeestid bphranoma lawgparessake asd gwis rédoced cost.
exanple, in the range of 20 .to 500 mcrons . which is
Opeeing MiBHeSGacTEIF TG HAREIE TiEh (5 & Al pen il te Tiuid phase helps
dissBATHB! sg)'i)%ra? the chrafst suled AR rgddc@??xle?ﬁtjn%ﬁoﬁ Bf QiR dbiEneavy
Rasar assage fom 3 cont al ner of the powder hel d
comPbiR8R which Rad foecoRdgend Suthlystleactivation [Fadctiomsion whigr 26 may contain
the carrier is aliquid, for adninistra;g

ion, for
morgshanphefryqtignatianeomsgidahus the fagatgns of the f?ﬁg%tgpegp%ﬁg?mted
ﬁwybﬁéhﬁggd%?g%g%ﬁfgﬁég%ﬁ sol utions of the conpound of

nvention. or oral adm nistration, the

[0023 PP Ol shb@BSer@bodiment 2 RowH GNFIAY, heyiolwseril fedd sseam 10 is
di screte units such as capsul es, caplets, gel caps, )
passchittiensh pheid separatr dpvelireitds separeiedgAtoaNfidHgOUs phase and a pyrolytic

. _predeterm ned anmpupt of th ctive | [

ienfa: SR ETRUF byt U Bl ORGSR e

whids aRHQ8HBilcdGrtHstRame6 ROBrr¢u@eLRd lsiréii d; Optiordly asdme or all of
oil-in-water liquid enmulsion or a water-in-oil

the pmellysé bgninfdreawved Biolstream &t PartAlf al of diegigyreous phase is removed from

adm pji stration of .a,conposition of all, of th
sepagpor hs e BRP e e o ey BRnGhr By of bl ARG feam 2
Opti%ﬁéllé‘, hQRBus PhEP BRI RADIPFanDelrinb Sod RANERTSe 5| CHAMIGRS], stream 2,
m croni zed particles and osnotic delivery systens.

[ 0063] Formul ati ons of conpositions according to the
aspects of the present invehtion suitable for
parenteral adm nistration include agueous and

non- aqueous sterile injection solutions which may
contain antioxidants, stabilizers, buffers,

bacteri ostats and sol utes which render thefornulation

- Y a1
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suitable for topical adm nistration to the skin may be
presented as ointnents, creans, gels, |lotions and
W@a®vazeseonpri sing the ingredient to be adm ni BEBEUS09/639291
a pharmaceuti cal acceptable carrier. A topica
delivery systemcontenplated is a transdermal patch
containing the ingredient to be adm nistered. [0067]
Formul ati ons of conpositions according to the aspects
whidhfis & ipgropytisslegnin enrichad pyiolysisi ailhBrsses o Raggaligpxygenation zone 12
adm nistration. may be presept.e S _pessaries. :
whe s b e ofaipn s P g EA GEpBRSRA Eve functignal eroups o
descPiBE@Ybdver muk ?Eﬂti@_ﬂ? deORbahaédgrollitct agelint i1 PPadses thh@igh separator 16
conpound of the invention such pharmaceuti cal
whegoC@peaB| H20anrd B2S aggempred iyadudt Aredme 1&@35%3’15@@ full

seo SRBhEBA b2+ OB s RS RELHALRL 5. s gsgyecnaion onc

produbOitcain Hhadles SMBLES SdpafatT28acHkdry Watér O 1DO2 9BdeH 1Y ard removed
conpound, ingredient, etc. , to which it refers..

resu[tD@68h ligsidiseddaghosistrearn 8. Léqnd hydrocasbon tteamsi? is passed through

epresents transferase class.en s.that are able to
the HRRRR IBHASTNE b gF AR IO GoRGY ivbr Ledl B s Gbove.
| N0, 3 ' SFIG. 335Ri0KABf & fftolyMs oilffeed st

002 "t SRR ORI Sean gl s
10 iFpaviddythrdBzh pheseBepdragy 3 (diera ie seapah@d 480 an-aQ@A®s phase and a

2002 herein incor orat?qﬂb refeﬁence in it fentiret%M.
PYICREC ignifebio e R SRS RSP0 Fioei e gueCligieparartt 4 in
stred @ P WIEPE Akh &?ﬂ[ﬁ%& Rl §Geand § QY Rkm ombFRIRAESM 2N Dptionally, some

conpositions of the present invention are intended for
or alll € theiptytol aivyligramisakmbhat vinayreax fe Pag of ell phhesgnedfus phase is

of the nethods of the invention. Forenpst. L anong.such
rem i fEITS S ACIH 4 KBS PRECIRUGRY PSR STEaR 30 form

| 0 | d bi5518BR!chf BOFEndvRd through line 5.
e T et
Eithbnstiiih@hstreanehifat theé embodimemrading pymbeid lighmainpigked pyrolysis oil),

humans as wel |l as_non-human manmal.s, particul arl .
or pyehestaikisedaream Hater thacmbaringnt W%H«%twirqlmrg{yp%ﬁg ) passes
throﬁ@{ &eox?%&ﬁtioﬁ DELYY Shce cbRUL Wit Shelst Sbrb 85:8lySs Yy deoxygenate

reatrng” 1s neant reducing, preventing, and/or

the feed & srotgeetahfallg iemtygeamtédprbthect isetiny 2@.Uadoxtygenatipg owe 25 can

compound of the inventio s been adm nistered,. as
eI RN BH RS oD N LB SN SRR EREIC TG P SRTBPRgr  set of

a | ki ' alRbRE4 §dcBPEVer the first
Cmﬂ&%gl%gg%§%§$%3%R?%g?”%ﬁgn%gﬁgg%hgg?gcgnpositigns,fgng .
catal¥Bt iedssdgsdon betnbapeitiledul deoxylgenatidacceurs in a more active catalyst

conconitance with conti nuous clinical evaluations by a

in a s¢ondl eartionazrrg Shed stpkRrshed corligirayet BAY Rapdiageys because a

less dgttlv%rc'ﬂa%t fiﬁzglslg)g)gtg ?(h LR RBYycef ik rlnr)ﬁlré&wiv@ 8xygen compounds

Featime ioners eval uate any
withoIPEQ¥RRRBE Ex btRerBdbf cag peaidle cheadntidtan dfitsdemhbatker Shofully
associ ated dyregul arities according to standard
deoxmgemserbproghe streamn 2 ielrd I abase AeRIIPT H Whetk avalsit 6PnfOg. and H2S
eval uat | whet her. ' e . ' .
e BB HE O A DR S LB050 S PSR Ay BTN i 32
pass8dl Groh @0REFrattionatibh z&@ Ingliers itqockpaliadd intverhs dbjiedtfudlauts as
whi ch a conmpound of the invention is adm ni stered need
discpotd ghifveer from a specific traumatic state. |ndeed,

t.he c ounds of the invention. may 1.Ni. I )
10023 Spriracetarrsct g B SEa s FEaf By ERrAph Rabflons above, and
to bSYTRLQEE suﬁ?&eﬁt%ﬁﬂlfi‘t? e h BN Gust betif €81ag6Hini (B@lidokygenation
and pernutations of these terns are used to enconpass
therapeutic, palliative as well as prophylactic uses.
Hence, as used herein, by “Yreating or alleviating the
synptons” is nmeant reducing, preventing, and/or
reversing the synptons of the individual to which a
conmpound of the invention has been adm nistered, as
conpared to the synptons of an individual receiving no

F A1 ——t . T
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non-limting exanples, synptons associated with

aut oi mmune di sorders include fatigue, dizziness,
WOored0ai13e98 i ncrease in size of an organ or ti SSREI/$1909/039291

exanpl e, thyroid enlargenent in Gave's D sease), or

destruction of an organ or tissue resulting in

decreased functioning of an organ or tissue (for

exanple, the islet cells of the pancreas are destroyed
zond to raesabdeasiyyly (hloomes] intheeataliiataesien. frhydragen inppiaypijpdle at the

dition" d [ . .
R T Y T
operdiin@hrabdufR, mdyesek@ed i 6rdeinfol dehiedd h Absired @fdRASHf HydAdgen in solution

pain, swelling, and often | oss of function and that
and sedifesvalsbls famehetivnswd itn YA EPKine raastiensian thaeatalystoHowever,

. .hoxi ous agents and of d d.tissue, rese ' .
e B e e R TR B SEBAH per over
pnwgﬁgkggﬁmpgﬁ&confined to a joint, redness, swollen
joint that's warmto touch, joint pain and stiffness,
[0024hd | Bissdesired mnowntfofi hgdrogen mgy be ket én alptiemarde werpressures by

emplcyits htsieacd ehfuroceson An i AR SR oGy emperature
in t"?%‘%@ Bstion R8s Plin@PRE UES S ge@tfdn RIRGDS & bk dth@SSe reactions.

The follow ng exanpl'es are intended to further
Howelver) sterrange afecdyalatopealkock eatios nbaihiensinissepbased@n the need to

cont g MBS B T AR HE SRS fgcivarion e o

the AR e mdtdt Ggre@)?:lé'rﬂrcﬁterrﬁﬁféd U RenfRIdeEE IcORIMSIaEqARments,
nunerous equi val ents to the specific substances and o

but pseed basedsipde hydiogedsdiebibiyreqErcaMPLES yEscgap hes dgle@ergjlubility in
The purpose, of this Exanpl e s.ta determne the. .

the ppiresBiienaF oL OB TS PP e ntE TRoRUEmaLhe

pyro r&isﬁé’ipﬁghﬁoéﬁ RS SeRfHo! E%’ utiBARE & 12kd Nydrb@kbAseefil@ihe dolubility

th the expression of selected cardi ovascul ar risk

of hpdregei iattkdlliqed pkass iatic, readioh zbonalgraatly amcreaspd eyd kigher pressures
endothelial cell interactians.[0079].The ,inhibition o

are ngt EgEed de CERRSS Hhewmougt (pé{ }}yggc%’geg a ?‘3‘%“1‘%}1 aqdrfwgldf Ciaﬁaallyst deactivation

] ' i8h of Ak 8h&H inlady B lines 24,

atkﬁf@%&%%ﬁ{ﬂ%t at%%&ﬁﬁﬁﬁt¥%gﬁg%g€??§€8%8¥?%?rand pegtiolncgeS

34, 3 bs30, @t eny dinbimMoibkcatf aind thmisly dropaB @R+ is dikested to
reaction was initiated by the addition of th ATP .

deoyyiggnatiap gaie 12nd b HEWE AN opya s fer%‘dﬁ?"'awg a portion of

s REHE S LSRR L2 PNRS L BRI ey i

portioBagdificesnt wWesnis loe corapiaitied obsttaanesubtB s the pteelupestreamd4 or any of

washed three tines for. 5 m nutes i 0. MM phosphori.c.
fracipiaHOmAMCSHEENS $5: rBt HaddRayc tpd %Sotﬂagxﬂfﬁ@f%ﬁldegyc% Stiitable

<ci nt.i ; no LD el o of - o
D00 GO TR 480ty o o
embb@inkdhEGeGelid B.in HdEGhgalfl 331 wes: ¢ apd ér yen andrh¢remintwidithent the ratio is

~various concentrations of META-060 (10, 5 and 1 ng/ni)
in thegange dird:lat@cb:Eti mul ated with TNFa (10ng/m) for 8 hrs.

00 L PP S B o S o i v

hydiecsBbefdchdle anrditingligl a ighedtee hindunmeEshoakigut af edtedidbthrough the
unstinulated (control) cells. For MCP-1, the cel

reactos dil & given eneheliiael Lpsien gperaivehPIvEPIas PEwidhenaddijong] advantage

. . (R&D Systens). ta represen n + f . .
i inbfE e R B OB s P e M ogforyespatign gsaction
The @& ulthERrdd0stitsed ORAcHH: & E?&@é&iﬁleqakedl Br@naet :a@en fidhehe

adhesi on of fluorescently 1abel ed hunan nonocytic

(THP-1) cells to confluent nonol ayers of HAECs was

neasured by using a micropllfte-based assay. HAEC or

THP-1 cells were pre-incubated with META-060 (10ng/ m)

and Parthenolide (10 for I hr and stinmulated with

TNFa (1 Ong/m) for 8 hrs. THP-I cells were | abel ed

with the fluorescent dye BCECF-AM (I mrM fi nal

o e . 1IN eN N e o, A~
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[0001] This invention relates to processes for
obt ai ni ng hydrocarbons from bi onass. Mre
w@aowizash&ar |y, this invention relates to the tPERUNN/039291

of pyrolysis oil produced fromthe pyrolysis of
bi omass to produce fuel or fuel blending or additive
conponents. The fuel or fuel additives or blending
conmponents may i nclude those in the gasollne boilin

feedgornecompmgat andipeodiice adinisheil prasigcp bivAtogen agebe apeptly W@mponem of

b I
e (G4 Fds@0utih ot 1% BRetier K Rmsne T SALYOR 8 SORLE

stan@oifileduci ng dependence on petrol eumoil and provide a
substitute for fossil fuels. Also, renewabl e resources
[00265n pnevdidier éobodimsitc mettares @aeo{@ds pf the @radysisooiband fber

o R BRI ERE0 THTEOPLE 00 M
the JGBQ%%&%M&MI e ST tﬂéﬁr&?ﬁg&lfaﬁ& A GESevible feedstock or

cal s and fuels. [0003] "Bi omass includes, but is
a pemoleumi derivedlhydvocakhagpnis nelecpbchm repdr mgrezﬁq:rmydg)gen solubility. Other

feedpgs rompRBi UL BN D DR SR Eed g enCi (AT pia3h with the
pyroys?srgxlsfroﬁgﬂe ARAR G ted BARELss fRGHES SncllRGY&hteRbtBRHIE indBidustrial

aper products, and any cellul ose contal ni ng
lubrhamls 0gkd phraffat ewieal liqrdsnderioed abnngasiﬁcatl@gofc@lal bidrgdsa,, or natural

gnocel I ul osi ¢ bi gmass,. or_ cel | ul
gas f{qlﬁpzyﬁ@ By ddopRersaghig iog ptepspch g%ﬁ@ﬁ’h tl‘ ropé(g]hgec@qoio%ff, liquids
| c 1 1
o O A BOLEARL i MRSEEE Loy s s poronsen
highcderpionssiyahylend, esd bepdandity golyethylase: bind othes s gthaticeils generated as

Cel |l ul osi ¢ bi omass t aI o contajn |i nd
byprﬁfikyft@frﬁmi R?tr\‘?ﬁlﬂe;?’i“ﬁ agﬂ%ﬂﬁpg:a PERECSESS o aﬁﬁ%‘%nfa@F o?usxhg 206-feed

comggxﬂﬁ\ﬁ? [t thO Gall &gﬁ%%n bPwhitalas bEn &R mef‘eﬂl t8 b8 GRARE RBAUREom a
ty to produce |arge anmpbunts of bi omass on
petroigiigibagdd draviekr parcessning avedlerbleensfeed nomponanh &y the chigend process.
are few or no other significantly conpetin

ik s L "GRG 64500 psia)
! 1

o 8NP BSREPAL B0, R0l e o1

MPh@gueptinNgha p@lmpr daagginagoniorei io npastei at atengteerture from 200°C to

envi ronment provides a space r éi e IS Ient
400 MthgRe ceveFTF vang GomAU0C hod T3t Sikaiion zone is
opexg{eg%yg%acg v@log?iﬂg}rﬁ) YRRV B MRS HSY /Y 59369%%%3/?&1%@5 oil

Focesses as a waste product

feedY@SK; &hﬁ&pﬁfelvalocfty adfige do@snot intcladddiny iconribbiianfres a recycle stream.
contri butes to therenpval of carbon d|OX|qe from

In opg erokshaeet the spase veiPeals drag 8us 1o TRd-HSY hot B‘ﬂ%‘%‘éﬁeﬂ to liquid
b 3
G S SRR QP e TSR e e

embbil@enhBahe ﬁohnl(mooetnwsron)omemmal 7381(311 L66ontactmt)i Trscatalyst in
wth [ow or no oxygen, terned pyrol¥3|s wi |l generate
the partid] gapey conawuonk RO haérogema@py apd hygrptreating catahestsr syl known

int p?é%tosl(g%,(%és:nlol:(ql 0I nc %ﬁ‘/j ol B«?e (\il\%gge\ﬂeglo?ﬁszf }ﬁglll \ﬂ‘gc{cg%reﬁ support.

Othé‘l@lgf 'e&eﬁioh'c@{tagéts 1@6{{1&8 dn@rtﬁ%kfre @Gbld ,maﬂd:aial}qiéldﬂexmmﬂdlspersed
The product of the bi omass rolysis, the

on awglow@es angp byppognNandigniying ex4mplgs qubggmgﬁyi)sdpglpqiecﬁ and/or Pd

dispgsP Do b pbiJ B sto AN cxp AR i he cataiyrs

discREAERISS b4l lnes Hel®yRNERp s b?lréfeféﬁ&’e be optionally
processed wi t hout pfior separation of the pyrolytic

lignin to produce fuel blending conponents or fuels
that work with engines or “dévices that are currently
di stributed around the world w thout requiring
upgrades to those engi nes. SUVMARY OF THE | NVENTI ON

[ 0006] The invention provides a process for producing
hlgh ylelds of naphtha aV|at|on and or dlesel fue

o o - T | . r o
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[0008] FIG 1 shows a process flow schene for one
enbodi nent of the invention where the whole pyrolysis
wW@R00911%6508 ocessed. [0009] FIG 2 shows a proceRGI/UE2909/039291
schenme for one enbodi ment of the invention where at
| east a portion of the aqueous phase of the pyrolysis
oil is separated fromthe pyrolysis oil, and at |east
the pyrolytic lignin is processed. [0010] FIG 3 shows
(0028] pr doébﬁsf{ﬂll deqx saenation Fave. Baeordiboi e MOrpTevelgand the catalyst
I nvention h r 0 e
more elchve&ggyyggﬁ%ﬁ E)ﬂ’g t?g %}naf‘deo(';j( rl\figgﬁl%de If'hggzﬂﬁ?'ﬁqgaﬁw

are C |ned as sequen

hydré@x@@léin%I eMast, Mxtlﬁgbﬁ dtodasiting herctieachlis whi0Qddyn i e aft such as
is a plot of the g? poi nt distribution of severa

nickéludrinjckgbowjrddaate dispgms g5 BighisngagghirehsuppeiisARqilacr example is a

SRR R PRS0 SRR
catafy@lr ﬁﬁ“cﬁtaﬁﬁ?lnclu@gs-rﬁl 16EPoRERER] BTN fedm hidkel WENM(ﬂNum (Cr),

12] Inthe U S. and worldw de, there are huge
molyhtbumh:{Mnt) thirgptac@V ], ablogi (€ oerhediba (Rha;rm@uuahﬂrs)smﬂwm% (Ru),

and s 19 b 5Bk PR § BPLER Ayt i an
Mo %El‘%rda?all yst. "ERLIRAydt & [Sl%fe%ﬂwmzﬁg ordRadlyWakiterovides sufficient
products, and | eaves and stal ks crops or other

porepizerfor mliuveng Mrg¢rhmle¢tdesrleglﬁha pblyes ﬂwr%@kd@do amdll¢ranelegyar

d f
cons el o) OPBBLOERATE O RIBET Grbte fepalighlamounts
rang%&e[?&h oM bt Bksso RE. Oﬂu&ﬁh kﬁ%fmd@fﬁ&ﬁﬂhﬁlﬂé vzﬂhélsrf@ﬁfhe metals

extraction, often known as neal. Growth
1nclm:hhg lbluosmtdlrmtddanoﬂllc}ml lih a adngo fomodl& . fedpde Vanﬁu FHNgSten in a range

alig i de_produc Bi omass i nc
frony $ mttﬁg 12§ wh ‘(ogﬁq mor:ybg Fitum ¢ @neg baﬁnteSsWt %goe% B/P Qj}g The metals
can Ps@BE JSRAEES R J&gnﬁi\@ﬁﬁ)ﬁs oﬁ\%@a E&s%swnl?gﬂifrﬁple Q(Erﬁblﬁatlons being Ni
grasses, corn, corn husks, aquatic plants,

with@ahnd Namﬁh M@éifmaetitep usetlior ﬁle qaetysty iedugaper aramgt kmperil to, beta

zeoligy B NP HEPB F Ao BT G L o Y A8 FAG e. The catalysts

are &:p?ﬂ@%F cﬂ%&ﬁﬁ% ﬁl:ca‘fl?&y%oﬂ)’&é%h%% %aﬁ&h kS h3dIRMEG Shation of the
orl, e sta

but 0 poor "t her nal lity, thé high water
feedstonk entenoive bRgzepyes otejisis hydiogenapibn em segmre@tcéq:ﬁxtsh@mcm%may also

hi gh total aci nber ofte ter than 10
OCCUy gqaﬁ x\yléﬂugg fegﬁrg ﬁjﬁg%(gl F‘H‘SB%B% oaiygqnf\g}oxwar{: erem collectwely

I's, pyrolysis oil has not found
rdbR&i&Rk%Qggggﬁﬁgnﬂg&ﬁF%%13] Thi s process substantially

(00299 NV eTHesfutl Meop)gemltipa |zsm)ctdndftmxmbludemwatlwtydowapmshse of 6890
avi ation, and di esel bojling range conpone

kPa KW@&%MV T90&Ra 2108 ps1ay, @VU%BRV@‘%W iy VétoéLﬁ ?‘f@r figtid hourly

space elo? E;); of OTP%' P Gﬂaé(%i oh ﬁ%hg&?ﬁﬂ R:Egvﬁe; |h§18%&%1 %B&ment the

I's achi eve own I n
deo%@&nat@ﬁ eoﬁdiﬂiorﬁxmliﬁde&he mmrressﬁ};e of BB9Q kit 1 0@) psik);to 6895 kPa (1700
eele, P. Energy and Fuel s, 2006, 20, 848-

89, 1
pmmé@n@qﬁ@uw A9t GPIC 1 sl il “Picineions Q;h%g)so 40 b I
is enb/wo(glle gnd 1S 1&?@@1' 'S¢ (_Fe of ﬁllp%t\/elﬂﬁ)%§ﬁz§%ﬁ¥}?etlga 1{399 bEC

rclrgnin “PF sis oil be ore urt e

bnnmm@&ﬁ§@uﬂgunga@ﬁeby eI|n1nat|ng a step previously
enpl oyed in industry. The whole pyrolysis oil nmay be
processed, without a portion of the aqueous phase
bei ng renoved to enrich the pyrolysis oil in the
pyrolytic lignin. The pyrolytic ligin contains
potentially high value products in the form of
aromati ¢ and napht heni ¢ conpounds havi ng conpl ex
structures that conprises aromatic rings that are
linked by oxygen atons or darbon atonms. These
structures can be broken into smaller segnents when
decar boxyl at ed, decarbonyl at ed, or hydrodeoxygenat ed,
whil e nmaintaining the aromatic ring structures. One
deS|red product |s at Ieast one cycllc

o . o o o L Y
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may al so be considered to be a hydrotreati ng zone and
the full deoxygenation zone may be considered to be a
whyweoisex ki ng zone. "Ful | " deoxygenati on i s neERUS1009/039291
i ncl ude deoxygenating at | east 99 % of avail able
oxygenat ed hydrocarbons. The zones will primarily be
referred to herein as a partial deoxygenation zone and
a full deoxygenation zone. In thepartial deoxygenation
zone, partial deoxygenat EORANIdrs at nil der
conditions than the full deoxygenation zone and uses a
tal yst such as a hydrot.reat.i ata t.
r003pf " A St P Prod PO Gie S Bedhebe bk Mtome PuB0F] Bled bed
reacfR thddB@ Giklal iy dodhkd @uslyst aemaiconditidespexiyige for pawedl  of
the pyrolysis oil feedstock, which typically ranges
deoxygemt®5 zane (Aane d) 80Tk eqd below: ekheceddudnd of veis gyl fte€ afgr|sgparation

| ower level, from.5 .%to 20 . %.hn th rtial .
of Wb gonsnie e Sgnion- e Sroreeie ahtisfb i SOy agial
deoRlgbndtBRISHOSK als8%Bb®n id PABIAQ. Whe plfrfaly A€oxWheddeffluent oil from
Igvels from2 w.%to 11 wt.% The acidity is greatly )
the pagiih) cleok yasnateil zone wiah thep ded ioad full dloryypenaitdnareng apd contacted with
frogma TAN Jevel of 125 to 200 in the pyrolysis Oi
a soqapg 2EbEkaRe SeYRHLREE SOUeIGRPYE T dA1EgY THY signd catalys
was B%ﬁffid@{i RPN SAG b RAuADCERHaé8lyst pOddeM bEOPDMRe overall
t her ma Py stable effluent fromthe ‘parti al )
volutleoxy gjeldatf ihgdrozahen dahwahsnlabesl frarh e efBocny gé tstfel degxygenation

roneyies | KO0 SRR HEPle SR PO R bR SRR "
[0032%' VA%O?\?}%)&QI h§”bﬁqeécf§totcia?r&ﬂlg&pﬁ6ﬁ%bhﬂ§o‘%i%|s Y& ondeShrough a

| oye e option of nore severe process
fixed batlichiton®adeal witde hydotrezirag camdyst iehel eoxdjtgmnapeanedfor the

| i : hyd ki f.
partiE sy BRI RS 1 1o belgbur P SR Ghees iglaishartr
sepab&e‘lﬁ)ﬂ JatdiGeR@hied &l (e SQXUEE "B ﬁ?ﬂ%eﬁ‘?&%f thdefF106ntfHl from the

oxygenation zone, oxygen conte I's reduced from5
partiat ddéxtyger2fomkorid droalsu slowoineFableeX.eThg pdrridi gromygenated effluent

concentrations to 0.5 wt. % g%ter IS algo %reataﬁ
fron} dgpaets! fepxygenafign IZOIEFe‘BWé%‘h O9RF & Beand eaion gifuloxygenation
zonelz}t.tgé IO AW B oL Qs Ic@IY(ﬁ!iﬂlsfsﬁe%.lﬁgs RRBhd CatdQAAvRRMuIIRA nickel
acidity 1s greatly reduced frominitial TAN | evels of

mol yiiehom LG IuminKCblyswprbdiced be WEdP.| Evedwrill votudesictyield of
oil. The effluent of the full. deox i

KOH/ enat i on
hydrpaop Oktad B i BOHPTHOK therell LPRHYEPHARA SRS BRCG! Mo of the
. ...afl ' j shown in FIG
i RRE BB UHRba g R BB RO 0B et o s
[00323r t i Bhhe tl@0xyYgRplatapsin skOmetht 2omplrngdasixygenagaty of 2whole pyrolysis

_hydrogen stream 54 and optional hydrocarbon recycle 56
oil paprlicad GBLGRER SIAKU THe BUBRPHCHRY ok AHEE e RgRivh paAked fixed

cataly at [ it t .
v 50 s e SHRUAINAS Al BRI 5 BERRER e o vt
mildde By EeMRinE @iaBoN@n 280 Eaf Diowh if adbdd YtThe bottom zone of the reactor,

decar boxyl ati on, decarbonyl ation, and

the fnjidicoxigenatigarrane.orasdeadsd g hidse mykek anddpel yedeagmeon alumina

xygenat cul es.in 4B S| ' r j :
cosfRARISE T TRUESHLER e, P ShShae L Lol n e
3. ThikCex@¥peehoM that @3MighGreSiB Wil stitledCulaBst bddaris expabilot full
t he phenyl propyl ether linkages in the pyrolytic

deoryiggmationvp ptodbee plydrpcirhan piedudf.genat ed produci ng sone
aromatic rings, such as al kyl benzenes and
pol yal kyl benzenes. Very reactive oxygenates will be
deoxygenat ed as well, including small nol ecul ar wei ght
carboxylic acids therefore greatly increasing the
thermal stability of the prhéduct. Pyrolysis oi
conponents not derived fromlignin, including
cellul ose, hem cellul ose, free sugars, may yield
products such as acetic acid, furfural, furan,
| evogl ucosan, 5- hydroxynethyl furfural,

e o I T o



reaction with a hot carbonate sol ution,

absor pti on, absorption with an amne in

etc.

Al so,

pressure sw ng

Wpe@easses such as described in co-pendi ng apppPCTEHS10091639291
USAN 60/ 973, 792 and USAN 60/973,8 16, hereby

I ncorporated by reference,

desired,

may be enpl oyed.
essentially pure carbon di oxi de can be

| f

recovered by regenerating the spent absorption nedia.
Ther ef ore overhead |ine 20 %8¢ passed through one or
t O E@GE@VRBoperties

nore scrubbers 44 such as am ne scrubbers

carbon digxide i I'tnef46 and hydroden suljfide ifn |i neTAN

48. Dependi pgssetpan t he [scrubber technobogy sel ect ed (mg

some portijorkrat Tetp. MayHM S0 Hawilr et aiechied Bywt he KOH/
Zonscr ubber . |Thesid)i ght@€p hydrbcarbdhs) andolFasse®) H,O0 | goi)
1-pR@gsi bly ijncluding a partionjof water, are conducted
Deo¥yganatibne 80 1B @ssstieam ref orming zone {52. I n one 24
(Hy@nadignent] tdweo) ijghtishydoasarn baroobr act0ens Kk | wi% 51
». qgPnt ai nhydrocar bagns wi tth six jor fewgr carbon atqns.
DeckYek@fiopuriif iigati on, hydrogen jgeneratied in jsteam; 113
(Hylefr@king |Zzeanr052 i ®s5cqnadust ed vica ||i me%54 ta%caniynne 2.6

with feedstock 10 and partially deoxygenated product
stream 18. The hydrogen may be recycled to conbine

with the feedstock as shown or

may be introduced

directly to the reaction zone where hydrogenati on
primarily occurs and/or to any subsequent

react or

beds. [0018] The partially deoxygenated product stream

18 along with recycl e hydr Bh2stream 54 and opti ona

hydr ocarbon recycle 56, is passed to a seclondEffluent Properties

hydrodeoxygenati gn zong 24, Where tHe rendi ni ng joxygen TAN

i s renoved. ekt [deoxygenati gn zone |240perif or ns (mg

cat al yti c |deagboxyénat ijobHSWecaklyinyl ateldon, Odnd KOH/
Zonhydr odeoxygepad)i on &b t|hérbenmisdibbly jokgiffen c@imauHeds | goil)
I:ph@at are nore stable than thgse readgted in the f]irst
DecS{ga@y€on Ther aBesse,| a norie actijve cat gl yst and norje
(Hysreweatig) pr dcessocondi4di dnso.ar e ea@ooyed9fen |f 1A.4% | 3.2% 47
> FlEOXygenatji on zone 24 ds conpared tqQ partija
Decl@@myi@enat|i ansmone 12 iin order to catalyze full | 450
(Hyareaxygenat|i a2y 0018y #uKM9deoxvnEnatHb% Zlong%efif bprent 1.6

26 Is introduced to phase separator 28. Carbon oxi des,
possi bly hydrogen sulfide and C3 and |ighter
conmponents are separated and renoved in |ine 30 and

l'i quid hydrocarbons are rengpmed in [ine 32. Dependi ng

upon whet her the separator

is operated ina

hot _or
not—o1

cold nnde, the water y _he_renoved_as a vapdiflyeatfropgges

30 (hot separator node] or as a liqlid.jn|line 58 TAN

(cold_sepaH%Fﬁwande). Th Voueh?q d iléiineggg }gﬁi
;;f£ﬁ§g§lfcan be renmoved|from the hydrogen by nmeans wel|l

W.hN the aet,) neaction wth a hot carbonate| 3o

gegg%gni%:g)bh p%@ﬁg;osu e swhgO&bspr piPon| 82T, |A®E | o | 16
Rea@RSBLPTION With an amihe in processes such as
DecRfe@bibdped| i n co- pengi ng appl | cationg USAN 60/ 973, 792

and USAN 607/ 973,816, hereby 1 ncorporated by reference,

may be enployed. |f desired, essentially pure cgrbgn
[003d] oxi Trblcarhaye theypisaldyribyand dydesarperclpsies rpdied after full

absor.ptipn ' Ther 4 00 liSpRAS SE e HHAQED d
oo SRR BRI BnTE THOTRM B RSB T pocesca

catalyQreRYiRe, Gl PRtedi coxdiblend. Tht tReibdBomofthayidilpgaincsiudhietdample 2
in line 48. Dependi ng upon the scrubber technol ogy
sel ected sonme portion of water may al so be retained by

t he scrubber.
possi bly including a portion of water,

The

I ighter‘H§

are

drocar bons and gasses,

conduct ed

via line 50 to steamreform ng zone 52. A liquid
stream cont ai ni ng hydrocarbons is renoved from
separator 28 in |line 32 and conducted to product

g, oy

o ~ A

-~ 1 a

L,

oy

o o ~ A
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desi red hydrogen solubility in the reaction zone.
I ncreasing the hydrogen solubility in the reaction

pressures,

wWorzoop2asosl | ows for successf ul

and thus reduced cost.

operation at |
Operating with high

OMET/US2009/039291

recycle and mai ntaining high |l evels of hydrogen in the
i qui d phase hel ps di ssipate hot spots at the catal yst
surface and reduces the formati on of undesirabl e heav

prodf OGRS FPRiefiSEh

ractignati
S ve{:

on

81%51@ 0§ 8%%%{%3

a

n e

abovedsrpmvenin shenfiixampleehBroducte sl ofdable 4t i |h§,s§f:pr.esents a hyd¥ocarbon
C(?ergﬁx%eﬁ ilthble 2.

ocations

of the different streans separated may vary fromt hat

shown in the

shown in FIG
passed t hroug
into an aqueo
portion or al
separator 4 |
stream6 to f
or all of the
8. Part of al
separator 4 |
stream7 to f
aqueous phase
line 5. Conb

enriched pyro
deoxygenati on
occurs al ong

groups as descri bed above.

figures.
2,__a pyroly

Si.S_Qi

L_fe

h phase sepa
usHphasaband

| of gk ol yt

I at or
avpyr
ovthi)g

ed stream
4 wher &xampies

oMaxi ¢ |ignin
nNiw%l) $ Pedoate

[ 002%kblkm anot her enbodi ment as

10 is
separ at ed
phase. A
d from

N SLpRaTd W

or m conbi ned

I ch |

Sstre

S iden cgmpin

m2 ti onal

bd with
y, Ssone

pysophrypthins |

gnbn

of tha amihg
©

SZSeUbvéﬁ5vi

|
ha
T

A St ream
bd from

QO U Q. KO\,
laic o 1T . CITUV

s then c in

bd with

h stPl8H 6 wpi B4 |
S

MR

KEET
| can

m 25 OprEpRal
be renoved t

Y,
Nr ough

ned afdnfi@idm 2

ysis oil p

whoch
sses

i 35 a|py2hbyt

lnto

7 NS ZeRiGhe

reOpdar

partial|
ti%# deo¥ylgen

c lignin

ati on

) [) |
Wy aroge

yati-ot

of —Treactive

uncti onal

The partially deoxygenated

odu t.r. 14.. h _—

0005l SHGETIRD RBRRER o LR SRR Pt s o

in FRARSESAS fHodughe hydrbcadmprginapiodiced baea Rédeitotlirg point range with
conpl ete deoxygenation is catalyzed. Ful

signifwontyfepsHens iotheionge (oF eashdvel stanedhfayist paRADENE AreRligrpresent that

o R

te(%arn %Sof
AgE

uid

VA1, 5Bk

fractionation zone 34 where it

usesdesi red fuel

cuts as di scussed above.

IS separated
[ 0022]

N

recyBéd bAKARRARe Sdcb@BPBN Zod faria et ctabkiag ghbd kelated for other industrial

into the
In

t her. .enbodi ment as . in F -
00fK]? o1 Sep GO £ PR, AR P RratoR Rl g groduers
fron® RBIA Qi fed¥ifekorpribingS@PatayBehating theayralgiicoil seedstock in a

phas

e and a pyrolytic |rgnin phase. A portion or all o
deoxyfgemationl 2pné by Lonjadtingi in the pisyenge Pf brdraggat deeyygangtion conditions,

stream 7 ich J. hen combi n ith stream6 to f :
the Dehgrnad i EaiS depSTreGRAR) G etaRlopRAtR: it Borion of
the cﬂ%-)é&?%éﬁ%ﬁ@n bé@Nkith & full &IRYLGhaMbRCAAINR i SecoRapbrtidh At

of e aqueous phase is renoved from separator 4 in
deosyizeraivngonh iccprofliecet adpox ggambicd @sirohysisoibitreg BNGOTAT HIEOF 3ET, gasses,
., conpin tream 2. ti.ongl |y, —aqueous ase.pyrol ysis
G g hygheamB 4P VO el ke ianaed pRD ARG a S’
sepaitiBohé td ie?ﬁrakhe?wﬁt'@? %)%s@?, Rhd Ughhdp Y&y b d hy@iRbdarbon stream;

enriched pyrolysis oil), or pyrolysis oil feed stream
and 1) passing thhdydwbotomentanuwi afgadtioratwinciose pysephmpss the bydrpcarbon

passes through deoxygenation. zone 25%9here cont act
comppgils g e ior s ROTRANIE 4 €2 56 110 d 23] AR es IRy B

W {n¥ pHERERGI Rk PLAENGE fusl B Abad

hyd e%r%lggér’l&g ?\glgﬁ zane gSR%Xat% e?ﬁf‘ggy a multif urlllct [ onaiil;l o7 Tnse

cat al yst capabl e of deoxygenati on and hydrogenati on or

a set of catalysts. For exanple, partial deoxygenation

and hydrogenati on can occur over the first catalyst in

a first portion of zone 12 \hile full deoxygenation

occurs in a nore active catalyst in a second portion

of zone 25. A stacked bed configuration nay be

advant ageous because a | ess active catalyst in an

upper zone wi |l deoxygenate the npost reactive oxygen

o o,

o I e
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but i nstead, based upon hydrogen solubility

requi renents. Hydrogen has a greater solubility in the
whyweoa@Eshon product than it does in the pyrol BEI/ES109/039291

feedstock or the portion of the pyrolysis oi

feedstock after separation. By utilizing a | arge

hydr ocarbon recycle the solubility of hydrogen in the

l'iquid phase in the reaction zone is greatly increased
strezam dnchthg hydrogaberuinghe beibing peinheagedl dissel fuel ue @ digsel range
.anount of hydrogen in solution and avoid cat al yst
st'eidacti vati on at | ow pressures. The hydrocarbon recycle

y bgis LQMofroliltenShydRadiridn Yuce frémh PeEolpds oiBfbedstock

[003?@, o&lsgb?ﬁlgﬁé an(;/lo%onbi ngzt}iF on therpgof, and trpﬁe ‘}2843
compyisingoay o ygaesiog theipyrayyivel édstockdimondegarganaben zaKdy

BT R R O
mix8fe of PYRUEI debk ydeBatititiRA{0akk h hat déo@;y%énlaﬁén enodiepridace a

portions different streams or conbinations of stream
deosygemtedspyrhbysis oddtreamsompaning 4vatar, gassesolight eads. anthhydregarbons
zone stre 28, 30, or, 32 be used t he
whefghi s QAP A PRERRATEN PRGN IBITSARE iy 35 the full
r Ls$n g0l ShA&Kpyr8lyEik OMs
e G R A A e e R S RN S
to a sgngeionfzole b tepaBtela watdr, igassye tind hightvads eindsouiromrit hydhecarbon
ratio is in the range of 4:1 to 5:1, [0025
stregepyy A PhRPENS { élyagic cog iteaeiq Raipnh 6‘1&9%} SERER'F i
hydﬁ)ggﬁ%f)ﬁ §oﬁlﬁ&frﬁ§§?ﬁlle%¥lﬁlgtﬂ6ﬁlt Wy Qe gﬁm% £1R6 ¥ gh&line range stream,
resulting in a greater anount of (hroughput "of _
the Il @raitain dohrpougds ithiee baibiog poini mnge ofi avéniopdnélontoah aviation range

time, Lower operati ressures proyi.de. an. additional
streagy gath thg rdrasaibRes @égg hﬁﬁlpa 80%@&2%8 ?)F%ﬁ'? i@ 3 djgsglfange
stredRi 1 e reduci ng the hydrodeoxygenation reaction. The
result is a reduction in the anount of hydrogen
[0037@qui Agocthtcemisriiimentax y garedsrfonprobedieebigirockbaompdmanirom

and produce a finjshed product. i%gdro en can be a i
pyrdysdst qnbfegé.ﬁ%q@ﬁqpr@fngf (o SERAEY NG é(dh%{l’}l%tho n gqugous phase from

o I . . >
e EYRSRSAERN PR L BROSLARL AL ALl S
deoxy@ehe@shopyrblyec pignatersicsedpyrolgsis odtil e partiahdéwalyg@nation zone by
feedst ocks or petrol eum derived hydrocarbons nay al so.
contgeiingsiael PSS T wikhia paiel depxyarnatien RECERIGLHAIYY in the

presgxgce cfglthg{l:ﬁ%&gn %fdeggfgreﬂ%(ﬁﬂ é’ogidﬁioﬂg g) Iﬁ'sg?c%g\?rag%ﬁlyr &Bﬁy&'ﬂg@d

or a p ol eum deri ve nis

pyrob@li€sit @ebatroconggisiilg witeggalts lightywhidegad hydloulrbbag; yc) passing the
O her feedstock conmponents which nmay be used as a
partiaHy fleexygewrigsbpiaalysis RilSHANN HaR PORTANCR KORNE SERH Bl 4er. gasses,

il fr e 0 ' Lom (o '

o Q3 TP SRR E B AP ShE  htp ol am o
deo@edtionzonexeBdeokly ghadse dehiyiedarboosrgasby taridtiap with a

coal , biomass, or natural gas followed by a downstream
deoxyigquasioaceiabiit eidsp deuyBeasiorcrdidensTiogsaeite BRIRAH SEFAm
comp S BB ERU AT RO ATTS b flen e
boilihgPoird esised ¥ RRONEL BYihese diedsidaldmydentbidayion thereof; and ()

pol'yet hyl'ene; and other synthetic oils generated as i
passinggho dirdtist stieamto e fagdonatipe apnedadertidilicdiydpcgthwasegpounds in

One advant age of ysing a co-feed conponent ,is th
the i polprapsicn! B3Ol attoR St engs el By hydropdgn compounds
in tha@ilfgRioRf Wedgelot @MaBoP Riel fhE MM AASSafEe BB/ anARERFFoCarbons
into a val uakﬁ e co-feed conmponent to the current
process. [0027] The partial deoxygenation zone is
operated at a pressure froff3.4 MPa (500 psia) to 14
MPa (3000 psia), and preferably is operated at a
pressure from3.4 MPa (500 psia) to 12 MPa (1800
psia). The partial deoxygenation zone is operated at a
tenperature from 2000C to 4000C with one enbodi nent

NN\ N L N~ " o o - .



and rhenium (Re). In one enbodi nent, the catal yst
includes a mxture of the nmetals Ni and Mo on the
W@ a09l16508 The catal yst is preferably a | arge poOFrES2009/039291

catal yst that provides sufficient pore size for
allowing larger nolecules into the pores for cracking
to smaller nol ecular constituents. The netal content
deposited on the catal ysts used are deposited in

in tha holling pomanuiga g flicsehinel intgea diotet mngostygam. dhegrqagss may further

speci fic enbodi ments. havin | ues, f o
compREi Ry et o o ity SR Baogfths bGe FEE T ayjasion fue
streath, hdMieseVedn@e dPcath.-or Uny totNBink@sh theredf, t@t@epattiad deax yaenation

%to 20 wt. % and nolybdenumin a range from5 w. %
zonet, theZ0ll iitox ydenaTion zant. & Sodkamhestis shyeoldap safiq fgesysle to feed to the

conbLnations,og1the C%I_{ﬁﬁ, W th exanpl e
deoxygHHFINR PSR "B EICHR S Ol “and Ni with Mb. Zeolites

used for the catalysts include, but are not limted

to, beta zeolite, Y-zeolite, M-I type zeolites,
nordenite, silicalite, SM3, and faujasite. The

catal ysts are capabl e of catal yzi ng decarboxyl ati on,

decar bonyl ati on and/ or hydrodeoxygenati on of the

feedstock to renove oxygen as well as hydrogenation to
saturate olefins. Cracking may al so occur

Decar boxyl ati on, decarbonyl ati on, and

hydr odeoxygenati on are herein collectively referred to

as deoxygenation reactions. [0029] The ful

deoxygenati on zone conditions include a relatively | ow

pressure of 6890 kPa (1000 psia) to 13,790 kPa (2000

psia), a tenperature of 3000C to 5000C and a liquid

hourly space velocity of 0.1 to 3 hr 1 based on fresh
feed not recycle. In another enbodi nent the
deoxygenati on conditions include the same pressure of

6890 kPa (1000 psia) to 6895 kPa (1700 psia), a

tenperature of 3500C to 4500C and a liquid hourly

space velocity of 0.15 to 0.40 hr 1. It is envisioned
and is within the scope of this invention that all the

reactions are occurring sinultaneously within a

zone. EXAMPLE [ 0030] A whol e m xed-wood pyrol ysis oi

feedst ock was fed once-through a fixed bed reactor

| oaded with a hydrotreating catalyst at the conditions

specified for partial deoxygenation zone (Zone 1) in

Table 1 below. The effluent oil was isolated after

separation of water generated in the reaction. The

properties of the effluent oil fromthe partia
deoxygenati on zone are also shown in Table 1. The
partially deoxygenated effluent oil fromthe partia
deoxygenati on zone was then fed to a ful

deoxygenati on zone and contacted with a second

catal yst at the el evated process conditions shown in

Table 1. This second catal yst was a sul fided nicke

and nol ybdenum on al um na cat al yst produced by UCP

The overall volunetric yield of hydrocarbon that was

isolated fromthe effluent of the full deoxygenation

zone was 5 1 vol %of the initial whole m xed-wood
pyrolysis oil feedstock. [0031] A whole pyrolysis oi

f eedst ock produced from corn stover was fed

once-through a fixed bed reactor |oaded with a

hydrotreating catal yst at the conditions specified for

the partial deoxygenation zone (Zone 1) in Table 2

bel ow. The effluent oil was isolated after separation

of water generated in the reaction. The properties of

the effluent oil fromthe -gartial deoxygenation zone
are also shown in Table 2. The partially deoxygenated
effluent fromthe partial deoxygenation zone was then
fed over a second catalyst in a full oxygenation zone
at the el evated process conditions shown. This second

T 1 o, o s 1 r I B 1 I D 1 I Y T o I
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Zone (psig) (© (h-1) (scf/bbl) (vol% % H20 goil) 1.
Upper Zone of Reactor (Partial Deoxygenation) 13,445
WQ3®930309. 14 10500 0.25 0.0035 1.6 2: Bottom PHONESNI/039291
(1950) ppm Reactor (Full Deoxygenation) 400 [0033]
Tabl e 4 shows the typical distribution of hydrocarbon
cl asses produced after full deoxygenation of whole
pyrolysis oil. The final distribution depends on the
f eedst ock processed, catal yst choice, and process
CLABYi8i ti ons. The distribution of the final product from
exanpl e 2above is shown in the "Exanple 2 Product”
colum.of Table.4. This r Vi
L AR pr e S prel oD RS P o LU 6 B8 Recator
comgﬁgﬁgssed as described in Table 2. Table 4 [0034] The
oilrng point distribution of several fully i _
de@myiggm deedgpyatioryke whelepyralysiseiblpadsteckAngunagial degygygenation

h th d b duct. . ' .
rong ¥tk B P amge i Sl RS Ay ingop cornys
in tHe@R&endeQst 15 aFIEeh YEdeox PETRIBYEEOHIRTONS @(ﬂ?@ﬂ&&i spatigllpdeaygenated
or g

present that fall outside the range asol | ne,
pyrodysisatil greafruesimprising dites ghssest higbecnideang hydipsement s

coul d. be, recycl,ed back into the second zone for.

F et i e Ea g ol i a8 STACH B fogafhion zone to separae
a witEtdpat&d, ahd B8R endd QRAERI fréd dityirRalbog shas;mat s i ncl ude

a process for producing hydrocarbon products from _

py passyreg the biydrofabors storakn ©anfpHidsprygendtion z9ee fydderxypengting the

t he rolysis oil feedstock in a.deg nat.i on zone
hydrog PR EPT PY ARG et e e Ry o SRR AL ok Flath
condlBGY BEARLEAN: pRAUEHRRAS cofnpisiBY hOdiseirBo®tdmpbunlds @seful as a fuel
partial  deoxygenation and hydrogenation catalyst in a

or afiiel blengmgtdoopooénttim thedwdlinggmiritranges 2baesoling avitipyl diesel, and any
£0X nati.on catalyst in a second portion of the
co gﬁ%%@@ﬁ&%#on zone to produce a deoxygenated pyrolysis
2. TRE ro%&srs%@@lﬁﬁfmfdrﬁl'ef‘&)di\@ﬁﬁﬂ%pzﬁﬁﬁg &fe proddbtr&ne a @aend

hydr ocar bons; (b) passing the deoxygenated pyrolysis
sepapationstone anseparate watpraigaisenang bglt ends g@pﬁhap@dactvmeém,and generate

sses, and |light, ends stream from a hydrocarbo . .
o PUgfPL ARG SRLRSTAG e G PO LGP dgpi st factionation
zond 103ehAr2Mahd RrdQMSot @niRRAISIEhd h&i1iRY BHiBERANBOBE gasoline and the
compounds 1 n the boiling point range of gasoline into
hydacghewd innke bailige psint sapg of diesehfudt.ocar bon conpounds in
the boili .poj pt .range of aviation.fyel into.an. .
3. The Proresg it ﬂ%ﬁ!e% firisig 1Y R bE AP fiérheodUs? rfitionation zone, the
LhbAGInRRL Blilih P&t Rhedbesglidnugl i nto a diesel range
}degétanln[%OBéP %Pso, agprocesé for producing
4. They pliooesa olf Gaipr Dludiescdmpiniggrecyojisg @ poitionfddlishwirdcarbon
conprising: .(a) deoxygenati t he rolysis oil . o
compaais o e HOHE RSB U TS JHE hBFogBTIRb e Rhgynds f the boiling
i : hs AEAX YOGABHLRR rHRBEE HieQd Fuel,
P°“§E§%g§?%ﬁgéﬁéﬁ%¥?*%ﬁ@%ﬁgﬂﬁ%iture of gbparﬁﬁgl esvnel oty
comtanygeradol,ao teapaliyl steoaypdnatiohudohe dbofylgiEoaydeantion zone, or both
catal yst to produce a d?oxygenated pyrol ysi s, ail £
whergi B HORBApIANII0hEECXElE & feeq 38 Uigdleox YEGRRUIARFqaS isjp dhe range of 2:1 to
g.1 hydrocarbons wherein the partial deoxygenation
““‘catalyst is a hydrotreating catal yst and the ful
5. TReproygenatiam Cahbysimprig oyiing b @okiongif tdopropas sirewgn to the
the deoxygenated pyrolysis oil streamto a separation i
partiahdgoxygenahipmrertce the finh daex yegRaiion gone 9g bpthgritergp e volume ratio of
tream,fram rocar SR ) assing the
fﬁwﬁﬁé %@gFﬁgﬁ(%?g%%H&%%LgﬁEﬁ%@ﬁﬁonag?gﬁzg%%gﬁto separate
t he hydrocarbon conmpounds in the boiling point range
of gasoline into a gasolind8range stream the
hydr ocar bon conpounds in the boiling point range of
aviation fuel into an aviation range stream and the
hydrocarbons in the boiling point range of diesel fue
into a diesel range stream [0037] Another enbodi ment

. r
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conpri sing hydrocarbon conpounds useful as a fuel or a

fuel bl ending conponent in the boiling point ranges of
wQ@a®ohrases avi ati on, di esel, and any conbi natiBEIT/US2009/039291

thereof; and (e) passing the product streamto a

fractionation zone to separate the hydrocarbon

conpounds in the boiling point range of gasoline into

a gasoline range stream the hydrocarbon conpounds in )

6. Thaprobesis of Rtpipdi whereiaribe caplyshin #e fgH deoeigensiiag zgne is more active

aviati.on.range stream and. t he hydrocar bonsi 2. .
hanili Pt i PR SR G e Siob P SERV AN sdfifiong e
deoS/gERRAPh zERCakRSGE SSver@ihah HdsDBF the PaRIal 8¢dXGgéREVE by oRboth.
portion of the product stream gasoline range stream
7. Thehproeasss af Commf luiairthet apeprisingrpasting gl water gessey, pechlightspds stream
any conbination thereof, to Jhe ga{tial degg%gﬁgation
from, R CPAHIONAINE UL ILYGLAR O ZEREIC SIYBIERT WSV, n t he
8. TNODISLRs LR BmOf fuir@ey &nfpristhel R86né theliBrdteR XY GON &S the Partial
zone is in the range of 2:1 to 8. 1. CLAMS: 1. A process
deodygengpioococd, nige fwidieosygebativmpraaduarttott.r om whol e

rol ysi i edstock conprising: partiall :

o. T kspods nl R 1 REmar oy Ry St B i st dand fightgnas seeam
fronP@E kb @nd 6N ERNRhE @a ?&&%IQ%{ 26 Rb3ehdrR@ alHyArdRéh Ofrd:eh, Sind

ol wth a partial deoxygenation and hydrogenation
passorag tht igdrogen stizempp disepareal dieokyednaiparroat, the oxtldponxgdaneon zone,

conditions to produce a partially deoxygenated
or ﬂ%rolysis oi | stream conprising water, gasses, |ight
10. ocADEf OYHLOCRIRANSMmPRTD JAkihd @eRitdr Bdskek, and light ends

eo ygenateé‘pyroly3|s oil streamto a separation zone

stredno friogpihe atparaionabee andyhis pessingahd wateghgasendmddigheends stream from

froma hydrocarbon stream and passing the hydrocarbon .
the SERLFPIAIGE (IO ASCRYGBRAPDIP BORG At WO e, Fghessine

the }gy’gg(;g/&}{q{r%ﬁ'&p&@ g%ﬁfa?ééﬁx@r erf20Bh 364d, B fM11dRoRygenation zone, or both.

genation catal yst under deoxygenati on "‘conditi ons,
to generate a product stream conprising hydrocarbon
conpounds useful as a fuel or a fuel blending
conmponent in the boiling point ranges of gasoline,
avi ation, diesel, and any conbination thereof. 2. The
process of Claim 1 further conprising passing the
product streamto a second separation zone to separate
wat er, gasses, and |light ends fromthe product stream
and generate a purified product stream and passing
the purified product streamto a product fractionation
zone to separate the hydrocarbon conpounds in the
boi li ng point range of gasoline and the hydrocarbons
in the boiling point range of diesel fuel. 3. The
process of Claim2 further conprising separating, in
the product fractionation zone, the hydrocarbons in
the boiling point range of aviation fuel. 4. The
process of Claim3 further conprising recycling a
portion of the hydrocarbon conmpounds in the boiling
poi nt range of gasoline, the hydrocarbon conpounds in
the boiling point range of aviation fuel, the
hydrocarbons in the boiling point range of diese
fuel, or any conbination thereof, to the partia
deoxygenati on zone, the full deoxygenation zone, or
both wherein the volunme ratio of recycle to feed to
t he deoxygenation zone is in the range of 2:1 to 8:1.
5. The process of Caim1 further conprising recycling
a portion of the product streamto the parti al
deoxygenation zone, the full deoxygenation zone, or
both wherein the volunme ratio of recycle to feed to
t he deoxygenation zone is-ilfi-the range of 2:1 to
8:1.6. The process of Caiml wherein the catal yst Ln
the full deoxygenation zone is nore active than the
catalyst in the partial deoxygenation zone, the
deoxygenation conditions in the full deoxygenation
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