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WO 2005/ 074645 PCT/ US2005/ 003521 Met hods and

Conpositions for Mdul ati ng Angi ogenesi s
WOROSS74RIE-ERENCE TO RELATED PATENT APPLI CATI ONSCT/0$3005/003521

The present patent application clainms benefit of

priority to U S. 5 Provisional Patent Application No.

60/ 541,849, filed February 3, 2004; U.S. Provisional

Pat ent @ﬁgl i cation No. 60/598,958, filed August 4,

2004 Methods 8ndrCompositiansHardio dWpHngADgieg eresis

60/ 626, 195, filed Novenber 8, 2004, each of mhlch are

i ncorporated by reference for all purposes.
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formed [pnd "ﬁhe%ﬁ%ﬁﬁbeﬁént [&a¥i8h bEﬁrMs Béndfio eﬂpﬂlmﬁt@cﬂcyU S.
acti vi tl es (SUC as repro uct i on, devel opment and

Provigionaldatap Aipplicationtm @Qmﬂ 1$é9pﬁ1@é Elrupey ?n@@%éh%i Rrpgisipnal

el.st.00 e I

Pa’ce:nl%I %Pgi;lca[tlon%c% 6b/ 921:93? tile& r%;[ EG(YA? a}/ﬁ e an thabent
Applibhlﬁ)rﬂ-lﬁo%(ﬁmfhl%f ﬁMMMHeﬁB yat:) | Sachtdf evhfi)dfh zn”am)&‘,oqmwtsd by

of the capillary bl ood vessel s. Under nor nal
referepgp firtallgigresese nol ecul es appear to maintain the

m crovascul ature in a qui escent state (i.e., one of

no capillary growh) for prolonged periods that nmay

| ast for weeks BAGKGROIOND QIATHE, INVIENEHSN. However,

when necessary,. such as_duyrin nd repair,. thes
same cdOZh y 10%???8@? bsc; ?gﬁ}dagﬁp@rprpé?sgt y 13]?183“’ %lood vessels
are foﬁﬁ% QM@ S L fpia Doy eyt dhoRFiaf 156(@/ ABYSies ?sgclﬁ @3deproduction,

oug angi ogenesis 'is a highly regulated process
develupmiemt andrwaind repaii Ailthnegh tha pyoatssie asbeoniplhts m@t@rﬁtm itis

behem’cg Y%AY%% Qcé{ﬁgllg%s ﬁrg%yso)f 1%1%%&% tﬁ%qaé)?%ft R S%esatn 1nh1b1t the

growﬂ'lrﬁf%ﬁbtﬁtaﬁ‘éﬁ BNY HROKNRSH TTRYT Bk ChsilasaIsRl @essels Under normal
particul ar di sease diréectly or exacerbate an existing

condxpanhme@wgmwcul@@ Aeficet ormaiBisithe meicrasquiAturg g 2 quiescent State (i.c.,

one 0??38 ?;%%1 Ilﬁlsgr%ggé (%oerro]égﬁ eﬁen??r thaag% grggsﬁ g@é \i?f%@ P&HE0he cases,

decaded! KERRver) wheh nedeB @@ rsublngd durBig viouhd(rtS88 Xhestehihe oells can
et al., "Tumor Angiogenesis,"” Chapter 10, pp. 206-32,

underigq ramé PRedifEetpaRBRSIE cOFi tNsEte %ﬁ&%fl%h n et al.,
eds. ]{%gﬁ) A{tﬁﬂg]h\éﬁg% &g 19? hfjgglﬁgl%gge fex ées? Giddr %Qrmal

ani nal at'ur rs o] IS can

condifibgy, elﬁttnytdiﬁeagésc(whdﬂa@énz&dah lartgiompni dif3aRel’) dry deitvemby persistent
Cell 79:315-328 30 (1994? . I'ndeed, in sone prot o%ol S,
unreguipiecgiogeReTion Ofrerkise platcAntyregpied FREQESTeG PRAYHAeT Cause &

partlcru?e g?ssﬁéénet (ﬂfe%ﬁgog P}Fa{@@tﬁ%a%v&%@%tp%g 7 %déﬁéf'tl&i{ Bot?)the growth

and niaseavest solid pyrhyis age angﬁn ganesmsr-demzhdart ¢Fogemassi 9§6t & Cancer Res.

certain tunors ca pot 7464 "
464K EO Borp g Ca 8%9%301?% Gehgr e, "Tumor
Angib EQE’E@H ?tef ?@'ﬂﬁeﬁ% @E ifl THEQ@@%@%‘REBQ%}S dBELNCER, Wendelsohn
el scher e I'nt. ’J Cancer 57:920-925 (1994))
et al., eds. (1995).
[04] When used as drugs in tumor-bearing animals, natural inhibitors of
angiogenesis can prevent the growth of small tumors (O'Reilly et al., Cell 79:315-328
(1994)). Indeed, in some protocols, the application of such inhibitors leads to tumor
regression and dormancy even after cessation of treatment (O'Reilly et al., Cell 88:277-285

(1997)). Moreover, supplying inhibitors of angiogenesis to certain tumors can potentiate
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[ 05] Angi ogenesis also plays a critical role in
various biol ogi cal processes such as wound heal i ng,
wepdspoleatyi cal devel opnment, the nenstrual cyclBCT/ES05/003521
i nflammati on 5 and the pat hdgenesis of various
di seases such as cancer, diabetic retinogpathy, and
their yopansatootier therapeuticireginess (g cehamaiherapyy (seei agrdiekschae al.,

442- 447 (1987). Ccul ar
]htJ-éﬂggscuﬁzﬁsggfuéﬁ%has been inplicated as the nost

COMDN [65]US Arliodehtdig AILS plagid cHticte rdle &S varidie bmbgmhlqucesses
of approximately twenty di seases of the eye.
such gseveuridrhegling ieglbsyslogigalster plgpme Hietm%ﬁgfu%llfé’ﬁlea%nd inflammation
[ [
o s A S50, SRR 1k B Ml il
arthritis pis Idlsgmbe(s efrinddlliman brerlr Stieme 236&/&%4471@ 9317}. r@oulsr

o BB et g ane b ness, L9510 100
the p&h&lﬁ%}p@f %ﬂ?&ﬁmﬁ%@ tvReHPERELL L Bhe e rIn%éﬁﬁ'iﬁ'p@evmusly existing

angl ogenesit s can al d 1Tn acceleratin
condMans gk as pmlywnso heglycfatmed cnpel@g bloadd/esaebanmﬂth@fomts and

dest SRR oM R R R RS L AR B8
cau31hg1f,je§dm§5ﬂ[mngh§§sases i scheric heart and peripheral
vascul ar di seases, and nyocardi al infarctjon.

| nhi bi tiP@n dn ﬁﬁ@t@ daed ipsomelingdngiqgenesihia someAligamstances can

v e P e BT L AR L D

phys1612i_%id al Prot&sed Mdardthie of dBedses sdqaitingfinquadd drameanon such as
Accordingly, manipul ati on of angi ogenesjs.
the heraélpg ef wruads, freefrespans husns, flampatencdiseaescheriq part and

perlpﬁergﬁfasgt{larpcgge\ég%g e%c@lé&f?&ﬁdl‘é&ﬂ%ﬁ&%%@t%ﬁ#ﬁé@ﬁ genesis can aid in

the tredMENTIfANcp 8 sudings qneaedinbétivvetihopathyp pod/thdematved hlastis, where
of nodul ating an% %ene3|s In a supje sone

incregsed gaTCHaAREZation oI eRfaw ke Pi“é?éesé’&ﬁw %F‘é‘ihe(ﬂﬁff?@est o the
subj ectrq ' ¥peutic
In soné ?Eb%%§%%%?§§:&%§'gggﬁgbnn ulates blng?ﬁgaghé?p
apprdatlybpe/hich tEE@¢aGKRIEevdnn vaboms wn&xﬁdan@aSQShEV¢lvglgmiglogeneﬁs
sel ected fromthe group consisting of SDF-1 and |- TAC.
In some enbodi ments, the subject is in need of
i ncreased or pRgErARANIARYIGOEAESINVENPRINI N sone
enbodi nents, the nmethod pronotes CCX-CKR2 activity,
30 t her[@8ly pTI@rmesengmam@thngn@dﬁmeﬂhnd%@ﬁmodulatlng angiogenesis in

o s P R BT S R AGG %0 se

that thédu3R8RCEXDORRIBGE Gity. t sofeMibodiménts, B £deRPmadalates binding of a
In sone enbodinents, the agonist is selected froma

ligangy ¢ GPEpEKRE, Ilaﬁomtembodlhyne@tﬁd therligane it selgictod fepm hesgrow

conmé%cg’(é@ ‘JJ‘ Caihg 8%‘%‘ gnosgoﬁ%e rr%r{l‘b zﬂ%ﬁg{%g%%zm ﬁela& of increased or

decreRéell A4BRIORsR03521 3 by expressing reconbi nant CCX—CKZ

in a cell of the subject. In sone enbodi nents
cell il8%n I@ﬁg@pr@@mog}m@éq, fthe method promotes CCX-CKRZ activity,

thereby promoting angiogenesis. In some embodiments, the agent is administered in
combination with a second agent that promotes angiogenesis.

[10] Insome embodiments, the agent is a CCX-CKR2 agonist. In some
embodiments, the agonist is selected from a polypeptide, an antibody and an agent with a

mass of less than 1,500 daltons. In some embodiments, the CCX-CKR2 activity is’promoted



10

15

20

25

30

[11] In some enbodi nents, the CCX-CKR2 activity is
pronoted by admnistering I-TACto the subject. 5
W 1@pF/0t4s450me enbodi nents, |-TAC i s adm ni st er BCI/US2005/003521
locally to the subject. [13] In sone enbodi nents, the
subject is_ in need of increased vascularization.
by eXB@ﬁ%n@fﬁﬁémbWéﬁt SCXrGK2 dupjcelt of thgsubjegio dngome ﬁ@@?ﬁlﬁéﬁms the cell
mmatory di sease, heart di sease, restinosis,
er|c eart, peripheral vascul ar di sease,
nry oc ardig]l In sb@e embodiments; tea CXATIERR iattivtity, is psanotad by

aor sclerodernma. 10 [14] In sone enbodi nents, the -
adminggfgiipg {- Tl‘?’zfse Ogtﬁﬁé‘g}’d [tand the agent is applied to the
wound, Jeglsr qg)é%eggﬁ%s&lﬂ&n%@gﬂ@ﬁaa!dhﬁﬁsteféa 18&1E; to the subject.

enbodi agent its CKR2 activity. In
sone erfbdjdi fenoms etnbediatety, thersubjects irosedQRecreased

vasc o VI : y %55@]6@@113@}‘[? \;{m?&e&ﬁzésrdegt hedegr%(g{&ﬁeg burn, inflammatory

diseadd]) Eééi’gﬁgcea%é Srestin@s@ OEEhaO RS, RAPBeral MiBc1B@TIEeakS ryocardial
pol ynucl eot’ide that 15 inhibits expression of

infarcGOX- KOIKIRE, infentikiynpsosiatiodi saerpdernmahe agent is an

ant ago eI ected, fromt . .
pol yp eg:lzﬁge gﬁmgﬁ{nbggl&en g1 as%ﬁjgg at%%%(%%id ad tﬁé %Pt is applied

to thel P& dL ﬂ@&byh}ﬁ%nﬁ%&%lﬁﬂﬁheahﬁg Smnﬁl’@ﬂdﬂdﬁlﬁéﬂts thé bl@nt inhibits
a ent is a polynucleotide that inhibits expressi on of

Wlt}’l An some eabpdignanisn the agemenhgnggs GLK-CKR2 act1v1ty
d
Zn{'} " T8 g cnisBmE SR BAED bt 3850, COX.CKR2 aciviy

therebeedagiag tngis gaetE Xtz anbadiments] the kgers d)smEpolynucleotide that
enbodi nents, the antagonist is selected fro

inhib{§e PARBRS TR CF IR 4D B PSR S0 filagopiet selected
from lﬁb%i'o%@(%si'suﬁggf Q?Bﬁlﬁﬁﬁlde[ drf dnt rrJobBS? O o HRRE LB Blass T ess than

as cance sone e nments, the subject
1 SOOIMtoas sk sothetemtwidiraends ttlneea@gema pcﬁymlateged@ﬂlabmhlblts expression of

Ilveredtot e.t unor o enbodi nent s
CoXgikkolihtonss eHOwERBE AP A5 KrHGiSrep CoRRRaET gt gsecond
anti- aﬂgmﬁ%l%ﬁéﬁd to the subject in conbination with the

sone enbodi nents, the anmount is

sub- t hdil@peui somwteerbotinesntsh rrodent ia pduEXCIaR2 antagenist. In some

d
e 0o Bl B g oG bR g g py v
mass bR 139 RN QBB S, angi ogenesis is reduced in a
ti ssue seflected from an eye, skin, joint, ovarian

ti ssue [87] endsamercmbodinenis e ukj efxbhaé R hEqme emppdments,

e 5Bl BT B B RSPl APl g

is adnsj stlﬁrsaﬂlelemb@anmms; ah agfoliecsl athetrotiieegheatic agent or
arthritis synptons in the subject. WO 2005/ 074645

radiafpgrys @gmsvecﬁdsg she suljeebi combénaéw@svaﬁx the ggeht ibsPae sybodiments,
the aRbIN 19 guqb-ﬁllg?aﬁag@t?ce&fléncﬁla cﬁ%@ﬁ@fab&ﬁﬁsagent or radiation is administered

alone.

is an

[19] In some embodiments, the subject does not have cancer.

[20] In some embodiments, angiogenesis is reduced in a tissue selected
from an eye, skin, joint, ovarian tissue or endometrial tissue. In some embodiments, the
agent is used as a birth control agent.

[21] In some embodiments, the subject has arthritis, and the agent is

administered in an amount effective to reduce arthritis symptoms in the subject.
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conprising an amount of a chenotherapeutic agent in

conbi nation with an agent that decreases CCX- CKR2
W@eisei46ys | n sone enbodi nents, the anount i s PCT/US2005/003521

sub-t herapeutic when the chenotherapeutic agent is

adm ni stered alone. 5 [23] The present i nvention al so

pr ovi dd32lpharheauessht wmapntiosAkesPYIgRsPhaBarRtslfRympgsitions
comp3fian atnt 06 GRRERn bl SR B Lo lp R R 3R 200
decrehm @ﬂX-@KRﬂ sc:iwp)tlyO\ln g@se Bllnaﬁdlﬁreﬁtst iheamonohjsseb-thaawutic when
ising an a t hat E‘(gecr eases CCX-CKR2 activity
the C}%ﬁﬁ%{’t TERAUBA GSHY wiylerebalPBases 10 angi ogenesi s.

[25] Thespr eﬁﬁrﬁreéeﬂy FRELRR a@éoﬁ%oﬁﬁ@é’bl@ﬁﬁlaceutlcal compositions
pharnaceutlca conpositions conprising an agent that
compdmmlg@asagsntdih})( 1@(%6@60}0&(5]{2m¢@vay ge¢ dperond agent that promotes

ti-arthritis agent. DEFIN TIONS 15 [26] "RDd,
ango@@%ﬁ&nated herein as "CCX-CKR2" refers to a seven-
t ransmghgpr R fHedeRt MyehRhUHIRAvideOpiRinmacatiehiesbmpositions
recep{T(E){rm]( # The CCX- CKR2 dog %}?t hol o P
compgisingjanaigknt thai elepses €G- Ciﬁbaactsetéf ang |ak$é¢qn%eigelaﬂ that decreases
Science 244:569-572 (1989). The dog sequence is
angiogRS hed in Libert et al., Nuc. Acids Res. 18(7):1917

(1990) .[28he TH@tSé%nSﬁﬂéﬁﬂﬁﬁlMﬁprdeﬁl@i plxgthatduticel @mpositions
Heesen et al . Im’runog enetics 47:364-370 (1998). The

comppwing sy dhticisemsases (XK R activity agd g secaydawifrarihaiis ggent.
al ., Proc. Natl. Acad. Sci. USA 88:4986- 4990 (1991),
whi ch m st akenly described the protein as a receptor
of vasoactive i ntesti naDEFRE[IOMS. " CCX- CKR2" i ncl udes

t hat b 1
conser g veRpChEden gusd i raa SCOR- SRR iRiats o sagee
trans1}nbu ,,: 18 ’dOl$l§ﬁ ;} g%%@@-ﬁ&gnl c@uh%d‘feceé%@(@ﬁ(?l'\igorﬁe C%QCKRZ dog

SEQ 7, "SEQ I D
ortholdg W dlrigma’ZE' 1E1@n'1t]ﬁed ih 409].ebde; Libeftex sl. tS'ozeace P COR 572 (1989)

rhe A0S, ALY T o 98 ke PATEIOEIBD o

mous‘é’féb(?&nwﬁrﬁies&ﬂﬁinﬁ o £ BebskR AN, TAFhMbSHMRYcd £7:364-370 (1998). The
icient to cause inhibition, slowing or arresti

humapfsegeace grdsatribedfincage Sreediwraeet ., Porc. i tlsdmd érie %%t%? :4986-
49902&%933,3}%9}8]'1 %Et%egﬁ%ﬁ?sggigeea‘? tilﬁ g?%%lﬁg:s: gr%g%f) of oIf lvgsoa‘?tg)ve intestinal

pepti€d.f '@@Xmelude;d%ﬁﬁéﬁdé? thalRredAB4itiallly séilar to or conservatwely
chenot her apeuti ¢ ent administered to an individ

modigipd whrianés ef FEQ EDAVHD: 1t SEQADSIO ISR 1D B3, %E(B\}RP%O& SEQID
' f
NoS S RS O, SO SRS SR B . Yy oo

cancer qug] CeA I"subjést™ fefilys th@! atew!, inclalingahimesfracse] @t, dog or

an amount | ess than WO 2005/ 074645 PCT/ US2005/ 003521
othergngmmalyf f i ci ent to cause inhibition, slowing or

arresti of 5t f € Which Wakgh

is | ess[a?]nan s%f c en{;eu?lc aggrgdge[:féeyggo g@%%etﬁ%m clcé%
admihistegino an dudividahl is sufficient to cause inhibition, slowing or arresting of the

growth of cancerous cells, or is sufficient to produce a cytotoxic effect in cancerous cells.
Accordingly, the phrase "chemotherapeutically effective amount" describes an amount of a
chemotherapeutic agent administered to an individual, which is sufficient to cause inhibition,
slowing or arresting of the growth of cancerous cells, or which is sufficient to produce a

cytotoxic effect in cancerous cells. A "sub-therapeutic amount” refers to an amount less than
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[29] "Antibody" refers to a polypeptide substantially
encoded by an i nmunogl obulin gene or imunogl obulin
w@enss7i6es fragments thereof, which specifical Pgr/Bsisnsien3s2i
and recogni ze an anal yte (ahtigen). The recogni zed
i_munogl obul i n_ genes include the kappa,_ |anbda
is suffipighieto cgespriahibien: dowigsirapistingnfihe Eongh aﬁ?mé@ué Rells, or
: riable
whicPE1ES hBRebiby 8 phdbipe TYLL A RADA BRI LR 2
kappa qe9] | amntidodyaafeys t@hﬁ)dlﬁpe@tlée sitsmaiiflleehcaged by an
mu, al pha, delta, or epsi]on, Lch'nt rn_ . 1
immugeglopuliz B Wﬁ&ﬁlpélﬁbmﬂfhg@eés@ef? eyt ?f@ﬁ V%Cg% spegjfically
bind zﬂﬁqeé%'ﬁil SAhG é 1QhL §&Lgﬁ€ SH1dbulin genes include the
u I'n y) structura unlt conprises a
kappd, mmiae alphﬁgamrmgekiehmepsﬂcm andmpo s@titant regivm gadesytas ol as the

e D b o R B D B appa o
Jambc@0 ﬂ&v&@hmn@ﬁﬁ: dﬁs&ﬁfeﬁ‘a@ smnfaf measl ?h& Rigits) olepditRSwich in turn
vari abl e regi on of abou 100°to 110 or nore am no

definathiedmnpmiogtobiliy classes,Jgs IgN o dgld and tgh respedyielyt-i on.
Theter i able.li ht cha \/ beh
15 chai O, Vi PRp vy S BBy it SR b AR G E8brses o

tetranid®S PREK toti@bnér is cdidpobat o f1adiigentR¥I ﬁdir,s of FG yﬁeﬁﬁiel dhaie} each pair
i mrunogl obul i ns or as a nunber of aracterlzed

havingoag nbght (3hostiitkld) td afleghsayd wh@s‘nt(hbqnéﬁ PgQ&kD). The N-terminus
of cadh (?fa‘nd&l sf%%s -gQH le ];e ion cﬁ.’xa%g!?é ﬁ 6196'09 n{%'r?%ﬁfr% a%ﬂls primarily

ages
respoflﬁ'glecfﬁr hrttigep &él!d)gﬁlﬁoﬁ( Ehé te2ms &adabie tiglaf cha( Vi amhvanable heavy
itself is a light chain joined to VH-CHl by a

chaind Ve Feferde these Highirndsayy-ehayys 1speslivel¥ reduced under
mld Cﬂgg t '29.1 oufss RERRK r%/h«ﬁ i Syt %ﬁtﬂl%gidbﬁﬁﬁ@%l dsrbrﬂulﬂ?oer of

hi nge ereby éofiverting t
well dhataatmea:ﬁiagmﬂmﬂ praeiucediwedigadiionmittomeious ipsptadsest Tials) fpr

el Een AL PR e e Tepon, (ec ol (g0
proddglg f(éﬁaé%%)@lmem B WiRkh RSt Rt EiYaih ;éﬂé@tﬁt\ﬁq -8L8 by a disulfide

in terns of the digestion of an intact
bond. aﬁhe 5@3@2 maydeoéduskd indenintild eamditions & breakhthe dgdfide linkage in the

hlngecrﬁ c %f@% gprrlr\?%thbﬁe t|h§ %Ea[tbse ini%e’rgﬁ‘%le }o OBl tnrl]eerr The Fab' monomer
is ess@iﬁldﬂl@%' BYyith Pabof thb Binle8 réBiom(bek, M(Ed PBunk@éntal Immunology,
herein, also includes antibody fragrrents ei t her

Thirddtios thvey Ptetsa 1%(61 930)at While sariqiscingbedit frapagrisaigdefined in

tenns[fg% %1%}%%}8)?1: aP én ag%nﬁﬁ%fér gﬁ% ﬁ kr111r1 gﬁgl) HF%@F& t%ch fragments

may bdWiiBkZed de Abld A0t SfentiedlBr oty ailivilgaecdmbinamimgAan
ant'i gen binding 30 site that is substantially derl ved

methgdabegyant h%ﬁhxﬁé@nb saiibeflys ' astisad heigith alsa Ancdislss plbegdydragments
either! r}%ﬁducre tﬁé u 15 n&? %ée Vgg(?i 1l§‘c;dr1é”scc}r c?se %&nthgﬁzed de 7 ovo using

ECU basé ure an equence

recontBifi@n DNRualbdegies(e. ng'mlgamcthageEv)OI ndl ng site may
conprise _either conplete vari abl e dopmai used onto
const arlB2hondfuranizedoantibodiss relshin BMeICH ﬁ?}’mg an antigen binding

i ABRHARaL dpéeies and th
e
remalﬁﬁ‘i@ BRI CHIER 2fructGrechd it melechlettiageiugoinrible signegirt @sd/ or
sequence ofb Y Wmhg 1r}1%1/1 eog(iobuq'%d JTLé: ggtlgb rr11de ngo gltenrgg.}? cgn%gs% elt%

complete variable domains fused onto constant domains or only the complementarity

determining regions (CDRs) grafted onto appropriate framework regions in the variable
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substitutions, e.g., nodified to resenbl e human
i mmunogl obulin nore closely. Sone forns of humani zed
wapioshogies preserve all CDR sequences (for exBopUg2005003521
humani zed nouse anti body whi ch contains all six CDRs
fromthe nouse antibodies). O her forrrs of humani zed 5
domai ApHasRinding siteraay be wilddyreoranedfied by RBe of WpEseAmino acid

subst{ttﬁt%n’s d. g\r/ﬁ*fgldﬁg@él%to E@g&%leﬁ&%ﬁﬂ ﬁﬂ) ggsbtélﬂp Sr’%cgg ??}gélgl ?ome forms

of hu(xﬂmzsdé hﬁﬁidd\fﬁ|p¥ésebﬁeMﬂl$IDR sadfueaaésl (lﬁtn‘cbxémpte a humanized mouse
peci |cally electlvely) orea

antib ‘ﬁthéF%lFtﬂnﬁ& It GDBs deoet thehotse puh ppics Qe Brpgofprumanized

antibS4iBHREG ohE BF HOQQCWSC(Qné swdl& E,%ﬁf"tﬂ\)ées&f WH&E are altered with
presence of the protein’in't 10 presence of

respetigb érogregindwratipogul at i on of pr ot ei ns and ot her

bi ol ogi ¢cs. us, unger . ssa "
condi t i[g?u]s Iﬂﬁéﬂgﬁgc Fl?eicbfgc gﬁ?‘i’rﬁﬁgfﬁé‘éemﬂgst@ %‘ antibody" or

"specPdally %&I s%[ecﬁﬁ&&ﬁinﬁnﬁﬂ&eac@% Rt Bk refer@ns t(ﬁa[‘fnfoltéiﬁﬂf peptide,
anount to othef” proteins present in the sanple

referSpediifiding biantdomyhichgs éq:telamnatbm}f thepresensa of thegmaliein in ke

e _an anti t-hat
preselt i G O PRl R RS Bl iy wnce
desighditd BRAuBGasEB crditRasi tASE ealﬂéﬂ%ﬁb(liﬂlbkabﬁhﬂgo @pamﬂ;ﬁ’lar protein and
am ngo aci d_sequence encodp any of  the

do nop bingrip @|stgificat appuntte Oth%Bﬁ%qﬂéﬁwpré%ﬂt Bethe gpaplee pe¢ific binding
o o R P LR BARG Y Bt ERARRNGRR Bt B

specificity fop bpaiticuled lprﬁalhs Foeexamplgramtibodiss aisetl @asihst80%ptein having an
85%, 90% 95% qr_99% identical to SEQID.NO 2. A
aming afifl geqpense FisRisbag sy ok the Relyaudegfidee Shihedmytia e selected
teth bl Aot with oth
oo B BB o MO AREA 1 0yt
proteinmnme;asfsaycslym\ﬁ@nevmdntsob g,, pooteinsmiulieadt |8§%;65%n9§%; 95 % or 99%

S RSt L S et ool ohl o1 DO 5.
antlb(')"éﬁ@ s%‘é’cﬁi@glﬂ'-ﬁﬂﬁuncﬁ@&dtm HifSa Ii)\id\?(tl&ﬁ r@feﬁ{ Wd\%ﬁh’lﬁble §Alddphase

Spring Harbor Publications, for a
ELIS ddsuninwiassaps, OF estermbha s ss alwﬁuoolmatoghqmdtry eredioniingls usdddp select

N TRERT N TN T

Antibb8R$ L%&@z&dﬂﬁ«[a%ﬁab askos ﬁb&ﬂﬁhblﬁﬁtldml S @9g8)1orF &
typically nore than 10 to times background [ 34]

descryptlrt])n iof) anarneastet Hrmatsapd gg@h‘@onséh@t canpe plgepcg/ﬁgélﬁqr@@le@pemﬁc
{
angge] EtASn%I efeﬁa %ﬂl,yeg %}g)e%ﬁgcnor aselee? Qe[dllﬁg%l tnovv@l }geee&?&tsp{\moe the

backGb@Dd b of 868 b mofeﬁlfypfcsllif fhor@ihaf § e md 1®O1amebb:lm1t§rduﬁd
the chenokine receptor with a high affinity.

af fi ni tig4l r ehé Tigandg refors ta an A8TIHS, gya pobpertidernr Oﬂ@r molecule,
ogically rel evant response, e.g.,
Capaﬂl‘%gyggdﬁfg%g g?’gm ficantly conpete for binding with
a nat ur[as] chgemvéedrlﬁrdm ,gandgdnd thent bindsoka nieemeldrpteoeptat”’ refers to

an Bl PR GRS EETRBeY REAR BN & BB STy - B iy rofers to
ngd,t

T

mgmﬂi&,anﬂy dompatetfoneadipgedthes nattmahchlaﬁ&o'lﬂﬂd hmd$o WMcbemdldn®receptor at

pharq;;@?yl o Gtglgg%gg:g&cem}ratlons e %O 91‘[5 éo%zgr?c?' élons Jower than about 10™ M.)

Some exemplary agents with high affinity will bind to a chemokine receptor with an affinity

greater than 10" M, and sometimes greater than 10”7 M, 10™® M or 10®. An agent that fails to
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conpete for binding with a natural receptor |igand
when the agent is in a concentrations |ower than 10-4
worwmsloT46h®e consi dered to "not bind' for the puP@DEE®I®03521
the invention. [36] The tefm "nucleic acid" or
ol ynuc| eot i de" refers to _deoxyribonucl eptides or

compefefgh iRVt nathg! proryine Heandnghadhe pgend s 1Ray cogpeyragions
lowel]otﬁalg PfHd Mawhﬂsbé LSRRARY, 6 OLTR vild) 3 %eﬁﬁ@ﬁds@é 684k Ynvention.
e term enconpasses nuclei'c acids contal ning
known dda) odllesemi “madaic atidh ux:‘l‘pe:dyynudbstldﬁ i referhav e

deox%i]qrg&ug%ﬂt? ndi %?ﬁl&g e121‘é§lje?rfsdrpaoj the 1pnel[ ge nu e- or double-

strandet 8R! Uﬁlé%@ pHclicaty it et‘% 'téiﬁﬁencbl‘ﬁb 85385 Q&JP&E ‘é’bﬁ@ containing
i ndi cated, a particular nucleic acid sequence al so

knowmraphloguetSI qf na@m@m&p@sB% welupls bawestinnilay bmdmﬂ ipfapedies as the

referdff B G b S Glo s Bz B Dbty eoquErRe

nucledfiddsh erﬁ@é@ WeRERise Xdtlibfdd, laYpattitall£ aliSldic aSmesraqﬁérﬁ;@Ials»,unphmﬂy
degener ate codon substi tuti ons may be achi eved

encorgpieeseronpRyvalbiglicmedidicll iyaipite therdes (¢ £ii Aepenprols qu@n sepstitutions)

and cg&ﬁhe%enwg g%cglgléceegtag%o r1 as él%o%(ebu%n%g I%g 1513% ﬁlgiti)csdttédt § glﬁcally,

deger®irat8odonNubbtetutorAahsl tReschickd 59 %&ne{rﬂﬁiﬂg@equéﬂﬂ@ iﬁ(‘&hﬁh the third
al., J Biol. Chun. 260:2605-2608 (1985): and_ Cassol

positigp of pne prmgre)selegisd{oy 1hicodensds subsijpjed @éb pixqdsbasegpdior

deoxﬁngslmeq%sﬁiﬁgsg@a%zer %zf’cé] ]\wge%cte E{Izgze S. pj‘?ln%ﬁe%?g 3 OB suka et al., J.

Biol. ﬁEEﬁI PO 260522 @8 (ﬂ 989; ol Yawol afal g19IN); Eossdlum% |aéluMs»l Cell.

he ly to amino acid polyners in which one
P”Ob%‘r ﬂ%?g@?ﬁ%ﬁﬁ acid residue is an artificial chenical
m meti q39f arQEmRSReRHepgddratshahd yarfélo‘f)%télh“ QrHheA0

acid, as well as to naturally ‘occurring 20 am no acid
interqhangﬂzb}ysheamd tomierrtat pobinher of ewima aqn@rwdluns; ‘Had rms apply to

. pol.yners. As used herein, the t, enconp
amind i PR YZiSHR PO BT RGDIE TG PETRGCIAE A POA chofical
mlmﬁﬁ(yf(ﬁ'ceﬁes{ﬁom@mg nafPd1lyiSRadrinWhEhe beid! fewahdie Iﬁﬁirﬁllly occurring
resi dues are | Inked bY coval ent eptlde bonds. [ 38
armnorhreldme}wneramdn@na@at@ra ly efaprgng @mm 3<SPF(b]P¢1ym©’CSC vk usqg herein, the

and synt het
terms o B AR i REhA B Dot NP Z T Bl 6lete e
antigdRN Veteréih Mhd Bhinb Qcﬁh@sﬂ@és%@hhkbd@%ﬁzﬁlbﬂ@e@ﬁﬂ@ Bogdl ds.
Nat ur al | g} occurring am no_ aci ds are those encoded b

t he gerld8i ¢ Thsdarm Samine|aridz sefersde @atpllypoquirng and synthetic
amm(_§l 5(9&1%%% Welﬂ? qwﬁo id gna‘i%gs(&nlahos ﬁ%@g ?r#ﬂﬁ{eéﬁc:s that functlon dln a

mannaﬂﬁhﬁgﬁtd tihf: ahtardlly ocemiﬂmglaﬁdﬁo ﬁd’i&i Iﬁauﬁtlltymcmﬂg ahﬁﬁcb gcids are
em cal structure_as a npaturally. occurrj ng amn

those&emfied by the gengtic goden ph gLl HRosp ami Acdlstthat &r%%ré’@%ﬁed e.g
d [

hydrcﬂcygfrbrhgﬁ >§%\{ma ﬂ%&tarﬁ%refeg}uc' I?QB%BS ?fogn éﬁgﬁng l.?? oa% % ’Qrefers to

compoehds thatilage thetdayle basit thermical struSted asmadttogaﬁyh)amrmg amino acid,

nodi f.ied R norle cine) or nodjfie
.e., 3 QA RpR t B%Pe%%@ist a@wﬁm%eet BRI ATHENO %ﬂ%ﬁnaeQFmR
groupsE guq{oﬁ{o%fﬁ?e ﬁoﬁ@fcﬁfeahfeﬁn&ﬁﬁé‘ §J1fd%ﬂieaﬁieﬁ901ﬁﬁé Hrethyf‘gﬁl?&num

m neti ¢s" refers to chem cal c¢ompounds that have
Such anaibgaﬂnava meodi fiext R|gsou1bs (A= am‘lelfcnm)mt medified 26p8d OFaeBUGneS, but

retalnt /sryn%z aos?c{ c Oe?r’nslczajl structure as a naturally occurring amino acid. “Amino acid

mimetics” refers to chemical compounds that have a structure that is different from the
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general chem cal structure of an am no acid, but that
functions in a manner simlar to a naturally

w@ewanr4emy am no acid. [39] Anmino aci ds nay bePeEis200803521
to herein by either their cdmonly known three letter

synbol.s or by the one-letter synhols reponnended.b%ﬁ
generphghemigshsirpgiire of apjagupeegiddut HaRs e TRAFT SIE7LBR to 2
L& 'I%ezﬁm- bikgwi se, may be referred to by their
nauu%%ﬁnoﬁﬁ? acégpﬁe single-letter codes. [40]
" Per cer89e Amimegikneey beefirietdytd heirdey either ted doynmonly

C ar i t optinally aligned seqguences er
know ea S EORIr ol Bhey HRaPEristicr RETBYR FGRIBTAERGY the TUPAC-TUB
BiocHea!i ¥ MInSicl M8 c TRANRREGEN.| Rrut1R6t &R MPEWi SO Tayi Hed @R B Yo by their

conprise additions or deletions (1.e., 10 gaps) as
comngayp ageepitet singheelettef eademice sequence (whi ch does not

conpri dditions or_.del etions). .f.or. opti .

T bl of ek BapoL St Gine ity o HeRBhiPl by cpgpering two
optimaB Glifpddadqidhcdes i AicBinparidonsvindowPeherefn e pbftioans tiat

whi ch the identical nucleic acid base or amno acid_ . '
polynpelepidreseguengedn the copwatisweyindawasay eprpprideciddiions ghéhdetions (e,

b iyl di t .

sps) 35 ¢PRp 548 % BT 08 sel ) s BT R e JAREREE: dcltions)
for optinil @ligohem@fias fwaosqadhdedIUIHd fryantgetih ealdifatee dytldbtehyining the

100 to,yield the gei_r cent age of sequence identjty. [41] .
numbepef pesitiags of whichitheidentiel prslei Aeid-fag ek ypipo-acidegifiee occurs in
both &gﬂ&ﬁ‘:’ég toogliefdvi?e Hﬁmb%fﬁhﬁ&fe&?ogiti@ﬁé,%i@ﬁlg REL YRR Fehatched

sequences, refer to two or re sequences or
positisndsetheaoabsumbdralf pasidotsia tixawmdowesf cangppesarf areldnultiplying the

region, e.qg., of the entire CCX-CKR2 pol ypeptide, when
resu“@%&%rt_@ d’leéﬁ% heanTeshEge PgFeqﬁﬁ%eriﬂﬂ?tE}frr respondence over a

conmpar igpn WHAeMAs ‘QlerdiBald 85 baRakedIdnEg), o B8 cHRBRWIeH o or

usi ng one of the follow ng sequence corpari son
more aligleici achis®r pplypbptidesequdnces, refemnteritvoamadiore segqiences or subsequences

that i O S Adir @ TeCRER FRRIE ol ST SR e LI avP il vhen
comp@feld @i Al gh&NGE Hlaxﬁﬁulﬁ‘ébl@e%Bﬁ&&kéBbM R aRisb1E YiIdw, or

“that is 100 to 500 or 1000 or nore nucl eotides or _
desigeattdhreginn afsnéeasuted nging onp epthefhbowimgsequdngs Fempnparison afgorithms or

ercent "simlarity. " int cont e f t .
by ofi e pysbh R ot Yospeye o, PR e lonlaBls bR rogjon tha
is at 1640 a8t SO MACREGAR e amind acidUbSRAEBNG B olcRéfelidYEowRT a region
,S{)eci fi ed percentage of am no acid residues_ that have
that igg] Q@edi00i s d 009 eF Bk BHgteobflesorn apng apids felepgthes or

nucl eotg,ges, €l VAP (] »

Do) ol DESSREHRNSAY, WSSl A0 g o
more Q¥Bhetideagol yredlcokds @quaices, hefeetut twoeor Is@guenmacafort he

CCX- CKR2 pol ypept.i.de or pol ynucleotide when conpared .
subseghost ﬂl@hﬁ%}/efaospe@@eﬁira%m}awzfr%%a dRtidncs it have a specified

. . . ¢ Lon ; _

prcAEDSF LA 8 12510081 LSO RS UG, otonaly
65%, aDY0 (75 Yd) 88Y0 B 5 Yy 0rsnuEto, @l 99§t)neet a aprtifiad rspmh or the entire

o SRRSO B35 SRy i

maxifbel @He5sRRendt dvePYESmpMsolWiBIRY r@eqBhote®@ViorPas measured
region that I1s at Ieas? about 100 to 00 or 1000 or

usingrwoe ef thei foowigdequance oarhpayisod efgorithrheegh hmaingl alignment and

: 12005/ 74645, .P {U 2005/ 03521’51 . . .
visualinspection. Optionally, this 1dentity eXisis over a region that is at least about 50 amino
acids or nucleotides in length, or more preferably over a region that is at least about 100 to

500 or 1000 or more amino acids or nucleotides in length.
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9 [43] For sequence conparison, typically one sequence
acts as a reference sequence, to which test sequences
wae@soowspar ed. Wien usi ng a sequence comnpari SoPCT/US2005/003521

algorithm test and referente sequences are entered

into a conputer, subsequence coordi nates are

desi gndftdld, Hor spaveaeseanynarisp tyristibnene ssAECE epias a reference

- [.gpna . Def r :

seque D O T B B SEpA AR Wiltn i B e P0G Ao
algorftlemphest sy atfeckncd begueseeg uengrered i@ b icsmpuiat, gobieghenceveordinates

cal cul ates the percent sequence identities for the

are desigateds K QGesteaty, 40d saaiapee £igorHEn POBHTe REamsisi gisdgsignated.
. " r 1
Dot RSB OB 31 7S g et A, T
sequeieg) nemparsbn alppridme theh cahelastheperoént seqitengriisigstities for the test
ositjaons,selected fromthe group_.consistin 10 of,
sequeogs relaVe {7 ihe Feiaiine SapRsTe BSH OR £ OB PR P bo bt
50 to ghgut A6EbmeHriseR W0 ad BscaldRtHin, iddd&TeRPence to a

aci ds or nucleotides in which a sequence may be .
segmewep ang dne of the namberofont gepys positions sairsteslaiem iygenp gpnsisting
cont.i.guous positions after et n ar
of, o o FHEIRYR BTk & il doGh cblroualP o FEMBIERR, B fooue g0 o about

150 abftho 6Q8PET heRdtiasLinWilith K BjienédmbyiBe adrhparedpy 4 fefibrence
al i gnnent of sequences for conparison can be

sequengnefitie same augber eficontiguqus pasitions sty ssu@Ices Minoptimally
align@el{dlé%l%ﬁg?%%} I poi£ s]eagé%:fsﬁﬂ)\f :cg@ﬁ}@é%on%@egielﬁmé%qg W art.

I gnne gorl enan an
Optin¥l gighm€diDEQ¢qubncdetibr cddndrisod 8artéScondyicted heg.sentieHodabr

vl S Py A AT T 0
hom&,]:@_r%@ﬂ{aeﬁ%élg@ifgﬁonfﬁ&ﬁﬁeéﬂ%g@?gﬁgﬁh %’5}6{) JBHBI rﬂfz'gﬁ. 48:443, by

int etics Software
the sdaadtkfag eimilaeitemiethed G Bpart@r ar@ hipman R VWY @r&e iNendeddand, Sci. USA

NN DT T T
and Tﬁﬁ?ﬂ%ﬁﬁi Be WisMUsBLOL Rt c B Ra HatRIR, YRS @%ﬁ{ﬁu)c?r Group, 575

exanpl e of an algorithmthat is suitable for
Sciende Dar, Malisog, 18), e hy mawgladizgnmentiandt visual ispectioqeasces., Ausubel

pmlarit BLLAS]J. d ST 2.0 i thns,
et al. P Ly ploc e et PaRE 6P Seramem T e,
Acids Ras} 2% 18492n alabathd thaeRhitale Br deBbmni@OPgrcent

J Mol. Biol. 215:403-410, respectively. Software for ,
sequepee fdsniityrrd BEpSTcasiatilpsitsareshe BLAST@ng Blya$ T a8 adgorithms, which

v o BRI L D PR3 e PRESEIBL O g o

(199®B oMo tA193. D 05203230 fregpettivaens o fiy e othpegfor®eqy BhAST analyses is
sequence {Jai rs (HSPs y identifying short words of

b
publiglyrayeitably hﬁoqghél(lw_éﬁ%mé Equien s Bigisreielogy Infemaigich or
i 0 A R0 5 Y S0 G Lo
sequetiaé phias@ISTay by iteatifying shortedends eflengthd® it ftiee query sequence, which
ctheSTBA T SARBSETRRS Gie-AbHGHBGA NI il W e D' word of

the sa?r?eegﬁigtfh% a dﬁﬁioﬁé.e%%%\f@méegriﬁ&?érédQO ok Bt dBBFL T ord score
contarning them e wor its are extended i n both
thresletild €Attschnkeradl. ongrenchhese iuea aeighborhasd fxard bigs adt@s seeds for

. ... cumul ative aljgnne core.can be increasged .
initia TRy & LRSS LA B SR s g WORGS f5E FEiGRdsgidn both
direcBGRUBAEES ch shRieRY RPRS BF 35 Me(dufM@dife alignment score can be increased.

Cumulative scores are calculated using, for nucleotide sequences, the parameters M (reward
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WD 2005/ 074645 PCT/ US2005/ 003521 10 score for a pair
of matching residues; always > 0) and N (penalty score
wo enoso7smnt chi ng residues; always < 0). For ap@ToSmos/ah3s21
sequences, a scoring matrixois used to calculate the
cunul ati ve score. Extension of the word hits in each
scoredp¥ @paif gﬁmatcbmgamld@lesmlmys P i9e and Nrfpraliyseorsl fogmispgtching
0 ff t he uantit 0
resiaSE0T8aLE <V Bt e’ SR TG ¥ Lol s TRl g the

cumud@ivewcord U Extesione f AGCwond| Hds 1i® Bachf diebiorosre atied when the
negative- scori né resi due alignnents; or the end of
cumlklzatwﬁ eligapgifaser ls ol py faspquanhiy %l@&@ﬂ%%ﬁ@‘?ﬂ ﬁ@hleved value; the

cumlﬁ’eﬁfv@g%r? rgtaﬁ -Ero E‘Wﬂ@%d e% g}_;bg%ﬁﬁﬁlaﬁ% Sk b, ?11 Mo Hgative-

spee |gnnen rogram
sconmglmlsﬂoe aﬂg]mﬁqs;mnctm«andﬁeﬂhassecjﬁmu iamaome\zlo ﬂ‘ﬁb EIgtST algorithm

paranf%f‘\évﬁtﬁgi’ Lot g el%tgt?ﬁ%%%ggtW%anéﬁﬂeﬁ%Og@gaﬂﬁ%—a@éﬁg@@ﬁASTN
prog&ﬁle(gc?]rglugie@égg sa&{ugﬂ(fe@)g\héﬁ ?sc‘dé'}?ul%ﬁ%@?ﬂﬁgélgﬁl (gg{gf £NghRxPlctation
(E) ost@MNIRY Neatdrand a(czmq)aﬁecm &fdfoth strehdble Rokashino (at@igeyuddces; the

| . Acad USA 89:109 | j t f 50
BLASTD bindifif ey defileg gneR ot 3 iR ok BDi 2 e the
BLOSOM®2 ssbriddfatrid 46 HERRoBlaAS Heal@er (1D8IM Blos ONpRr 4 HNSci. USA

a statisti cal anal ysis of the 15 simlarity between
89:1G96) dempunentse®) (0f 88, expeetationddd) loif h0.aWerS ANF<t lnd a caggayjson of both
roc. Natl. Acad. Sci. USA 90:5873-5787). One neasure
¥ simlari ty provided by the BLAST algorithmis the

snal | es4eF unTiRy BART! algdmlﬁﬂ?(alﬁb)permhnm s@ﬁawaumalm of the
i ndication of the probability b

similfyéity \REBYECRKNO ﬁe@ie@é@ﬁ @ee. 68> &rihid alal:AES@@h (ﬂé’ﬁéb@r%é’rlﬂ Acad. Sci.
US4 %%aer gZ)h a@ﬁ@ e oS ﬁ? &gr@vﬁ%tgﬂfe i@fA?T afeorithm is the

consi O are nce sequence

small&ﬁ&hhﬁ&bbﬂﬂﬁ‘ﬂyl@ (N)),Osbhhh Ipirdwdés ranandmanmardfe‘.Mpmbaltlh@ by which a
test nucleic amdtother ference nuqlelc cidis
match befaeeh HFo naglgRfd ecprzm%ac‘é prauFRces Bolq @edr PR ghenesofipr

exam%n 9% ngél@ﬂ AREEs ¢ Eﬁﬁ&@ré@ Bkﬁﬂa]k ﬁ)s§retf$}@ﬁbeas|9 Q108 smafiédf bum

cation t two nuclei ¢ acid sequences or
probabdﬁtypxepbompsnmne)fshdoesmleai doyd todthn réfemheé sudl¢iatcitiheless than

o e P et W L e LS ot o1
rai sed [@gpi ngh ildGRA YR SRE hgﬁel%%ﬁﬂ%guéﬂée% &%dlﬁ%ptldes are

second nucl eic acid, as descri bed bel ow.
substputiajiyedaritidel is shat iy mlypeptléwmém bﬁatheﬁrstdmtm@ a¢1d io a

SRS U BEREhe SRTRE S ¥ pepie ot

the sABRA BEdleicREidC 88 H&40rib&tFlel 6WO TREK; l §obypeptidk i§ eppieNBaRbaaially
subst anti al | y identical is that the two nol ecul es or

identicaltiora ssoonsl ratEpRRSidpylbr extimnde, tidicaxib twe peptidegsiéiier only by

B e e

substanthslyaddntiabl ¥ thad ﬁiﬁﬂv&fbaholleﬁlléd'ta{thélh eoﬁi IgEcptsiHyBridize aclﬂeach other
be used to anplify the sequence & "Modul at or s"

underyisn gRRpoBHI S £/ desprbagshedpw .o Y plegnofher éﬁdﬁﬂt@@dh%womﬁélﬁlc acid
sequélnggﬁr ﬁ@%?trs)?&[ntﬂﬁ? ﬁcﬁegll u%}qgﬁt ﬁﬁg%alﬁg bliMletdcaliveqizbd ¥ Shplify the

nail rec
sequence.

stran

[48] "Modulators” of CCX-CKR2 activity are used to refer to molecules
that increase or decrease CCX-CKR?2 activity directly or indirectly and includes those

molecules identified using in vitro and in vivo assays for CCX-CKR2 binding or signaling.
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nol ecul es identified using in vitro and in vivo assays
for CCX-CKR2 binding or signaling. WO 2005/ 074645

WEMAEB@0N5/ 003521 11 CCX-CKR2 activity can beCT/US2005/003521
increased, e.g., by contactling the CCX- CKR2

pol ypept i, de with an agoni st, and/or, in_sone ca%
CCX@K%E BFEEE; 598 bemreasrd & &, by eamacting fisfr Xe dolypgptide with
an aggilﬁgte gllfr!le/ﬁrts éﬁ &ﬁﬁe &J&S{ %9%%81%&3}1%/ cok.-@ St m.l? K REGH 2 A r@?ggb's&f’e? to
mole@ﬂmhaiantnexi@taetlvﬁﬁﬁf CCXaCKR2e m’t@mses ae agam& ‘uhan e.g., bind to,
ensitize or u u%a_t,ethe acthlty of CC

J CKR2.
stimy %id?%?%??soﬂ?ﬁygcé SAperEitae BhACHG" IY%I%cs@néﬂ@ Ofyip Frgulate the
act1v1|f}p8ﬁ’¢C C Kigfodull 4823953, r;ﬁ%b%%e?éfé%d%lg[aﬁftdxﬁi@@wﬁh known

mol ecul es as desc herei n Ant agoni sts
CCX{@{EZ ligandsshelvad $9F 1hvatl [FPAC bind sBaXnci&Releses idesariped herem

S 1 Mol ot AR BB R A e

by blRkind &hhﬁﬁg%‘f ab@igth kochlsQCRA S lok BWFaL | Afag etk @ASEaents that, e.g.,
pr event activation, inactivate, 10

bind Wepatielly priotal rbl@rthmﬁlm@@tmnaﬂ@clmé, m@wrbvude;ay(ﬂctwatlon inactivate,

s i S PR O 5B OB 08

antib&dedarl ﬁﬂitﬂlorg@n@mol@hle@r the interaction of CCX- CKR2
with ot her signal transduction proteins._ Mdulators

i ncl udd58kn eMP@‘&P‘IO*y‘S inplyrle peamts that gigorlielpthe interaction of CCX-
CKRY @JlﬂlrcﬁHr& sdﬂcgc o%'b%%h‘ls ﬁ\@&;@aﬁ% %clﬁdeg%%]gécalﬁr Hodified

| Vit as we as na
versi@eaifl mlatumgl}admiuﬁmgt dhetnoklrielrg@:lpttﬁ ligandsaggnivathsaltered activity, as well
agoni sts, smal | chem cal nol ecul es, siRNAs

h
as nafup Ry, OCRS B GYOP R KERGR Ao iARa: PEPRIY §mﬁﬁ&ﬂﬁ%@% molecules,
siRN&s 9nd tRAReY! & Xa%@ﬁﬂﬂb orsg%%%gﬁt/é%BrSQHém@é' @%S dpBlydnEHlthtive

expr essi ng etermning 't
modLﬂamr:d:omlpfminds &f 4 et esxpoassi@EXCAOKRKRY gmbibem get@nmmng the functional

effecﬁs of Ag;}(n ts{?gglaﬁg %gg e%%ﬁéhg %ﬁ}ﬁe&&gg&b? gaggg_g\és YDF-1 or I-TAC)
bindif® PP LK ORROCK: ﬁﬁ% o Aday@EQnprigRd edXCKIR28hAGre treated with a

potential acti i nhi bitor, or nodul ator are
potentighgrdiveidr.tivhibiert, pomosﬂ,almﬂr ex qunpeest tOtChetroll &ampEﬁStWhout the

1nh1b13?1r|,I ia%tp{a](t)%nor 1&%‘1?‘[8{ % eg(%g{uge 5 %%Pf %f; PE\BI 1on on%fol samples

(untrdady \bith RISDitcRE)Crd assighee d relafied @Hdm&lr@”ie&@l&brl’aetlf/ﬁﬁ eflbebf 100%.
activit é val ue of 100% Inhibition of CCX-CKR2 is

Inhibiiomi cef WHER2 GaxhieKed when QQX - RIR2 aoiyite 65 pamespign alue relative

to ‘che:r eI ng f:ss tlgegl %%ug%%%to,r 9 t]tongl Ly ?t?o%t b@ U?gtg)gl%ly %%ctﬁ‘litgr(])%, Ioytlonally

aboutzﬁ)% b !a,lEou'i 0%000%. Ab@wtloﬁ@f %megtabhmvﬁ whEXE CKR2KIRR. activity
achi eved when CCX-CKR2 activity _or expression y/al ue
or exprgpsien velue erlative te dinqopirol i ahleaptabert Whou@bawsd “awatienally at

least gfﬂt?l{"lo F %,/@dgl? ll# e"ég ptlo%?{ﬂf bt lg%? %o%gétg%zgp&%bgg Q@@%/ﬁ), or at least

abouﬂHE% abatol (001305086 ﬁbﬁgherlOOO 3000% or hi gher. [51]
"si RNA" refers t |ntéﬁrfer|ng

... that ar )
capabl dS&F SR gre gr@ tci) small fderdsrag @I}IAS&%, tB%e capa%le of causing
inter%?%ﬁ&@%?t’h O?Q)gprgéfbft)%%ﬁ%ﬁn Bk Bﬁtat%ﬁéﬂﬁfdngﬂﬁfencmfg of specific

enci n ecl genes fn cel for exa
genestmmets, |fanexaﬁildles nfdnmoblieh eelis Kinolmdingdiunsn caHs) amd in He body, for

eSS i B TR . L S8 S BSS0 ertrnce

described and discussed in Bass, Nature 411: 428-29 (2001); Elbahir et al., Nature 411: 494-
98 (2001); and Fire et al., Nature 391: 806-11 (1998); and WO 01/75164, where methods of
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descri bed and di scussed in Bass, Nature 411: 428-29
(2001); Elbahir et al., Nature 411: 494- 98 (2001);

w@nwser4ees et al ., Nature 391: 806-11 (1998); arCT/V&2005/003521
01/ 75164, where net hods of MO 2005/ 074645

.PCT/ U 2005/9&3521 12 making interfering RNA al so are
makipg @&x%@am rRAgecre disetsasd W%RHAmgéa@relbé iy davdpisstirrded RNA
. e .
sequ B S gt ROl RS Do SRR b BBl 9RO Ui ed
portionenf thesiROVAredhy Hedbreeda figel e amplep frotviorossepantoemplementary RNA
conpl enent RNA sequenpces or. as.one RNA sequ. e
SeanqERH A G SHUCRF Y BT (R PHES GioRRfks T Ba ST Afppved upon

the sequbii@s EAHENEIE SRS dndYiR]ShE oBifd S8 dEAC GdEIBEL A eIl 8Rfically have
products di sclosed herein typically have fewer than

fewerltban beRkasgaiairs amthcandam elge abeut0, bpalosiorB0, dandsanbe made by

approf s i Rl R TR e W RhEhane R a8 pphetic
approayii¥shght 6IRIARP ERAGPEe of (Hisitis ANGTeRhE: SRiRARlcBuRfpost-

causing interference and can cause post- _ ) )
transqripgienelrsilonsing af specifisrgsnergineells getcixpinply arragmalipncesils §including

[ l.ian [l [ (:00.: 1 n
tumch SRR, e SRR AP b Sl SRR B
Exenplarg 6IRN AgadvofHng jo the BxeApbdaconls hiRAD @O T0bpsp22 bps, 21
i nvention could have up to 29 bps, 25 bps, 22 bps, 21
bps, 392ps, Hpbipspd 0 bps s or oy Byseger thergsbopirordhgrebeiyag Tools for

o SAPAPBi D BESCEL U IPRLSl T AR AR e (e

WA) iNPAndiioe ThangAubtsedatX)l e, WA) and Anmbion, Inc.
(Austin_ TX). 15 [52] One RNA] technjque enpl oys, :
genet i 520 Q8 RN FetRaRe GPIPoN* EEHAE LRSI Y I bigarhigh sense

and 2R SHRRGESuALE Rb gfﬁ%é’d 1nr}e§i%9§ ARsifid ALY s@(ﬁheine% ﬁp%}Pper splicing

sequence i n proper splicing orientation wth don
orientatidn awthejonor aspddceptngsicingsitesl Akemativalg|spaces pequences of various

f ' | engt h b | oyed to .
tenglspaY bt Brnioyed R eprtresrl ARy B TeRO RO SRR i e
constRRASHuMES ?ro@wsiﬂggomﬁ@ S8R ToRErRt trhitRrife MRrdnRGHde6s are spliced-
transcript, intron sequences are spliced 20 out,

out, aflping ssgssandsmtissedsegerilensen s& wellga eplices unetipngel iienges, to bind

Spl.i ' [ to bind .f '
T T L P
strand®dRICA eghérebl igitidonbihe cashiestadniadidd@ra@biadation of specific

initiating the cascade of events |leading to
mRNJegng dedueBersofnkHleaping speci\gengéne sequences, and

] . Flo. , . . .

oLY eI SPAR b0t Rl TR AEID L EIPRAR e s

enantRnesns, ididvedrsomels Asilanephe sl sabte thet@fphs and salts
thereof . [54] As used hereinh t he tennw"heteroatonf i's
meant tledl nchuered eipgb hq teym "hetproptoge s mepnt tgynglyge qagigen (0),
: il H kit ~The term "substituted" refers
’”“”%gqgiﬁpgﬁgﬁ?%ggkﬁ§gﬁg%&ed to a parent nolecule or
group. [IBjus,Tie themn Zebetitntedy rdfersitog geoupethinyib bonded to a parent
sTbstituen% i s met hy| - ubstituteq 0. benzene. .
moleagle .o HPYR, bus, @ bspzege Hing hayigg iaﬁ@etgy I‘Wg?tg@%ﬁ is a methyl-substituted
benzeh P8IrhiiA+H), %eﬂgéﬂe%n%%aaag%ngiapﬁgehtsuﬁs%@u&l&ewﬁm%%Qmsubsﬁmted
when bonded to a parent nol écule.
phenyl group when bonded to a parent molecule.

[56] The term “substituted heteroatom” refers to a group where a
heteroatom is substituted. The heteroatom may be substituted with a group or atom,

including, but not limited to hydrogen, halogen, alkyl, alkylene, alkenyl, alkynyl, aryl,
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[56] The term "substituted heteroatom refers to a

group where a heteroatomis substituted. The
whedsnostdom may be substituted with a group orPEL/U83005/003521

i ncluding, but not limted 180 hydrogen halogen

al kyl, al kyl ene, al kenyl, al kynyl, ary
aryleng g5¢loriE4 Syeatklenn hgtpmgézheterygrymr l?eﬁﬁ%rocwm erbegpicle,

hydrcﬁ( CLI%@J( ﬁkﬁﬁfy aH(? Lﬁfo%% ykeplﬁ&(ﬁ}ﬁarhg@[sﬁfﬁsﬁ ed hetgrroaYoms include, by

feroc car bocy I OXY, xy,
way @iwtasiplel qu%proﬁé poasEnisapiopel a&nulﬁyl, benstyk dmhbef, erndqihemy.
i ncl ude exanpl e, . cyclo '

| |,
i sopro rlwf)arﬁ hr?)}l%/m?[f’éml"’l byifseHyr as Bi%a og%‘@ﬁg&n )F‘qgitg‘ﬁm STREADS,
unlesk SfHEwRE kied; a Qi/m%ﬁt%? bianPhedchall ﬁlﬁ}dr&gar@ﬂﬁ%ﬂi%gl havmg the number

substituent, nean Ml ess otherw se stat e
of carbon atogst deergnbtreaﬁzom &H- gorheana ohy tir giglairdadons)a cE)@aiplesmf\aﬂkbg groups

inctud YD 2B s oGk RORBSh g e Y b SoBP YR PG L 1
hexyl, ﬁ!-He @@ ﬂr@&tynéhnd @bk, The &rrﬁpralkenyrs PEARRY lan uRsditHaydd alkyl group
t-bu f)/q» sec-butyl, n-pentyl, n- hexyl,

having-onepr piore doubde ndsaﬁ@nﬂ:my |t1ild<‘r@rm Tallsynydt rafers [tk am ynsaturated alkyl
groupn%avgn%%tegqrgnn%gﬁs ﬁ%xrf X }nes q% é@i‘@l}ﬂ%&&}tﬁ@ %l?cplfgroups include

vinyl] 2beipenl0ci@tyl L!Zlﬁs@peﬂt@iy@@ edukadientd), gmqutdalaenwng Q%E@{tadlenyl),
nore triple bonds. Exanples of such unsaturated al
ethyngt, dogad Brieeryasl, 3viuiynyl, @dﬁh@@gﬁe}q homlegsygnd isomers. The term

" 0
cycl a}l{(il ggfg}esﬁ{;lﬁgdrgﬁebr ?ﬁjhﬁg ﬁeﬂ%@ theincﬁ ﬁgﬂ}%%knlg atoms (e.g., Cs.
scyclSalloyl) ‘;‘tﬂi‘dﬂbem@ﬂﬂﬂytsb‘&lrite@ behavivgniod mgse ﬁhland onsdobilsbonhgetween ring

cloal kyl" refers to_hydrocaybon ri.n havi ng .
Verthepre"(;y&]jrp% ol ql%anrggq,nt & relfr,;rﬁa 5%’8 Jequycyc ydrocarbog rings
&ﬁﬁ] I F avi ng no
such rgrscr)?rﬁseIJ tha ygc’)%g?%}g[r% ﬂ'%g{agé k;%%}%e %Z?Z{i]ﬁgal%ge%ert i ces.
Q/CI odb8ly| "THederah éajkyiemﬁtbwtselrf@r es parbobaroyludrisgbsmebnt means a

v Y e SR LSS BHED, S5 BRIl Sy o

alkyl {&¥ealk-REXB) g%dﬁﬂuﬁrlfave ?ﬁéni 1 8824 cborPSioRR) r&ntﬁ’ﬁhc@@ ?%d'lh%ﬁ having 10

substiltuént neans a divalent radical derived from an

or fevadricarton aamehangppicfired ibyhe IgRROHITRRIGCHR -A "IDyysi eliyl'yor "lower

ooty 5 vt Ehei K ks ot senr i Fagh S G o ol carbon

atom&ar bon atons bei ng preferred in the present inventi on

A "lower alkyl"™ or "lower alkylene" is a shorter

chai n a[ISR]yI teiink Y4 llsereylgredirp fo yevapedlen) upsasimgtpdihydrocarbon
group? VthlfCE %aﬁ/ beai{ bon b%ln ied g{)g grlnhcﬂ Gis WfTe toﬁe Ka%ﬁX%p \Aﬂlﬁ{:ﬁrzsor 3,

ova unsa rocar

carboﬁa:mm douBRa&onex, lbmem&tﬁ&waMaﬂnb@ rSublaslkaﬁyll 2AR)s topieslly
and typically 1, or_3, 25 carbpon-carbon doubl e

contagb e @droéegboetarrénw Represeniatizg 2lkepd graynsdnglpde by oy of
exam@épétﬁ@ﬁ o B ﬁylnll?é}%r‘ap&é/rltrpbﬂtozg bﬁ’ 'ﬂe)@-g 1 gnd e like.

epresent ‘oups Tncllde
exanpl E{ﬁO]et hléi’e)ténn Felkyyerefirs to snmtlovxz&mtlunsaturated hydrocarbon

n- put - 2- eny| -enyl, and the like. [60] .T
group & !ﬁrlnéayra?rlyrearq gff 031 et a%lﬁrst eﬁear%lérgarlegfy 1,20r3,
carbohycqpt%%q{l gon § %ﬂe%tﬁ%&ﬁ%ﬁe@ﬁe& s 11(?153721%2@5}%{1?}%88%0main

east one I cal
from 2 a0 HO nanban biomst rRept&seﬂrtaimvzisalkjdryﬂ gscmpsnirh:dudmi by wdgfof axainple,

ethyn§’fﬂ %bprgll) -brgrr O}II%% n- ¥1€x %al ly){ an8 nhe 1ke

[61] The term "aryl" means, unless otherwise stated, a polyunsaturated,

typically aromatic, hydrocarbon group which can be a single ring or multiple rings (up to
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from2 to 10 carbon atons. Representative al kynyl
groups include, by way of exanple, ethynyl,

wo2@sopwny |, n-but - 2-yny| , h-hex-3-ynyl, and tPer/U51005/003521
[61] The term' aryl means,14unl ess otherw se stated, a
pol yunsat ur at ed, éplcall aromati c ¥dro ar bon

three gingt)oViHRH a¥F s tgetherariigied savisndly- i cherargEl” refrs to
aryl gr8upPorlf g? Qfd @éﬂ’caﬁcﬁ_{‘l&%ﬁ@ﬁ x%ot%%&éatoﬁﬂ sEl'éEt%& ﬁ"oh{‘ﬁlsb and S,

I'ch are” fused together or ed coval ent|
whertietim tiiheger aalr splfur atefrsrage omionally bxigizedpsnd(tbe mtquggls )1tom(S) are

AL S 4 T LA o e

through @WBteAdaforR Bt HRBEIH é’caﬁ%ﬂjétél%d NAPEmit hfp%ﬁéﬁf aryl groups
atom(s) are optionall { quat er ni zed. het er oar yl

include phepyt aaplsbyland diphedyt o/hilh aon-dimiting exanggles ﬁ@qﬁqxp@r&hg@ups
u het.er qat o thro

il R A SV Aol Oul LYl e B 2 e ey

1m1ddzagmtﬁyyéz1mdz bk o8nY4-ox aaly1es- Bﬁitolylm-ism@zcﬁy(laméoﬁazcﬂfd 5-
het er oar yl Iqrou ps 1nclude 1- é{i roly Eﬁl 091/

isoxagolyl, PribiagelyL f tgawawsyxmazslybﬁ B ity P ghpenyhz-

S e e s

benzﬁn?ziﬁohﬁl dieyﬂzopyﬂraztdilylai-@lhddlyl Edstohumzwmlyﬂ 1so@alhdlyjll2,-qu1noxahnyl, 5-
3-f.ur

qum@iabsm W}llno hl eny 439“11 olyl. ﬁ%gﬁfu&yqs gr4$a3é£) ilo?ﬁqle’(ﬁbpye noted aryl and
heter@arﬁﬁ’i%r azeﬂﬁo%ré{ E%lecﬁér:]’cgigﬂ the %xoiu? ggéé:dr%lféslfeoéﬁlsﬁtuents described

belov- i soqui nol yI 2- qui noxal i nyl, 5- quinoxalinyl,

3- qui , 6-. bstit
30 9 g IOk a3 S e e r trms
(e.g. sﬁyl@)%} Qef Iﬁ&@r g%]ﬁ%l? Hféld@l@s BHEQPH 20H Be@tteli fnp8 1k Sefined above.

described beé For brevity, the term"aryl"
Thusyihe teros' @dyla];ky}’;’onmeamtp @mplwdetthomrh@pals ar which(ag agyl or heteroaryl

oo B LBt 20O oA SRR, Pl et

taryl alfey] " Tife teBAMhryldde? REEHHSa HVARRL frdeHatiahdioBarbon having a
whi ch an aryl or heteroaryl group is attached to an

singlefirg (. eg,rpb@pyle@e)g)r fussd mings (i.eprmankibplpnediph)y Ualaspathepyise defined,

such aﬁyijenltegﬁ?d I %8 ettl y.C ﬂ%tay? grgglrfi)g)]nl (ﬂ%%l%oﬁﬂ%ag gtg%ﬁr Re B%‘s@ntatlve arylene

grou}{sl in€lude, Phany cfmﬂhmpte i 2se@nylengd,3- phfmylene 1,4-phenylene,
hthalened 1 ess ot herwi se defined, such

naph@lﬁ e - @b'b@ashh@/lﬁn%&ﬂr(yy]@émﬂ #edierom 6 to 10 carbon
ring atg npfi?a"tfﬁﬁg }}éﬂ fe@“@z%{’a‘éyl %%B%d'aﬁlghlé{;’cﬁxp by

way of ex ene, phenyl ene,
Reprdsedtapiremplleh groupapicldzdalbemaﬂ 1, 5-diyl,

napht hal ene di y| nd t he he JLer
aPaI kylo®l e?@'@n?%" Xé(?'y"laﬂ‘é’l?&lflf’ a&dgaﬂ]l " @ g’]b??lkoxw are
used %ﬁtg@? BB&%%HB ls¥fselhri ]{é{ér t&fh‘ay@&lkwgfb&p@at&%wéo thé f™ainder of

terns oxy, yl'am no” and "al kyl t hi 0" (or
the ntoltécok \kmm))xygea atersgah dnmind lgedup, omsaﬂﬁlrlammal remn’s*eely and

AL b ARG Yl BBt 8 RS TSI o

also Wcﬁb‘iﬁ’éd‘ f8fofth -7 HRAMRRMIURY Wlth thdQHitrd g%ﬁaaitérﬁ to #@ich each is
di al kyl am no groups, the alKy Pq)rtlons can be the

attackedineA asordiingly .o giotp agpdessaied as NR R” is meant to include piperidinyl,
pyrrolidinyl, morpholinyl, azetidinyl and the like.

[66] The terms "halo" or "halogen," by themselves or as part of another

substituent, mean, unless otherwise stated, a fluorine, chlorine, bromine, or iodine atom.
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30 al so be conbined to forma 3-7 nenbered ring with
the nitrogen atomto which each is attached.

waecwsndionyl y, a group represented as - NRaRb i SPOBHS100%/@03521
i ncl ude pi peri di nyl, pyrrdbidinyl, norpholinyl,

oS L el o
olyh%lé*ﬁﬁity'l t F@t@)@am‘ﬁea fhe tHih €83, RIBAKY %ﬁn@é@tbqgelu@e tnﬂuoromethyl

l'uorine, chlorine, bromne, or iodine atom
22221ﬁ1@151r06¢hﬁl45 Chfﬁfﬁbﬂ@()@?a/r@ﬂ@mmyl arxl thddikei onal | y, terms

monohal§A kﬁaﬁ% "‘i¥8?‘§?ﬁﬁ4¥e§{fl‘?{§, 1 3RO Ul spturatgd garbocyclic

hydrdc@ibdh gkehpth ﬂf%le nng Sr MR8 rihgs. | Uﬁlebﬁiﬁherwme defined, such
trlfluoronethy trifluoroethyl, chlorobutyl
cycloglkigl gneupy Bpieelly g(pnjamffg)np Blte 10 cappn Fors; Reapresentative cycloalkyl

e

like. or fused rings. UnI ess ot herw se defined, such

cycl oal kgl groups typically contain from 3to
car bon [88bnslhepepst e‘é}’é}ﬁaﬂiﬁl‘?ﬁ@ é@fé’fsdﬁlalgﬁl‘falenéls%fﬁﬁéed carbocyclic

hydrdcg%:og ?ou[_pbl%/a\f“@// C{Hcl%lg é& g& %&g? pPﬁE)Q otP&éﬁi&#ﬁéﬁr&g ’rsr%ch

cycloa]dzytelne gldupk eypacallyebetam fmmé& tdi IWadaghon ass@hsl rReprdsentatlve
cyclic. 10 hydrocarbon oup, havi n

cyclogy gy s pbidechy b O i resaRlgaramnber 2sduh Beobli 2

diyl, 896 (% HRE1kY3 ang, %@B?Qﬁtyf _YPLG#, E&’cl&ﬁgﬂﬁy@ll@ tif}@ ney3lohex i, 2-diyl,

on atons esentati vé cyc oal y ene groups

cyclohcvqﬂ{ld?edlyﬂ;wymye)qﬂ 1e4¢dwblaed ﬂnﬁyhkftapr opane-1, 2-diyl,

cycl obytyl -1 2-

C§C| opjﬁﬁ/ lliheztelag étere%re/ geﬁ%/ kﬂ iu%éfj Wye% or unsubstituted
mon&ﬁ&h@ﬁl@ﬁﬁéﬁc %Tcﬁlpmaying a ¢ ﬁﬁg $¥ firsdd BnH 3Hd, containing in the ring at

cycl ohexyl - di yl t he |ike. 15 [69] The term

least viehateroatoy (tymeeﬂle/r lstOt&)hﬁergafbmSi) selecierl Bpmunsegss: pPxygeador sulfur.

oval e rratl c.aroup _havij r
Unlesfslyglée&wilﬁer% au%bti;ﬁt%o?jryﬁ érouﬂs Py%m%ll? c&%a?x é(%l{e} % st? 10 total ring
atom$) ER &freiniive hivtetdaa lgyoubs ticddd) BY eragaif @ﬁﬁﬁpl& e[heﬁéxeﬂ’ent species of

fromnitro oxygen, or sulfur. Unless otherw se

P}'ffoéﬁe#m?d@wlestgtaﬁdﬁe@@%]&r frang thy oplenes HiREQLE. RYIZ9H: A0%A3U0H m
con i AR Bt n B TR n R P ALY B,

benzdlﬁlogﬁemybérﬁhlﬁldazm dﬁ:ﬁﬂﬂlmzolehqlaﬂﬁ)lhma,, isogainoliss, gfiinazeline,
t hi.ophene, triaz pyrazol e, isoxazol e,
quinga LG Ak, wmqr@ IHseborisf aacheichp st 4B ppdlable carbon or nitrogen
nnge@ ipimdine, triazine, indole, benzofuran,
enzot hi ophene, benzi m dazol e, benzthi azol e,
q ui nol i [ne] | Bleecpeinn Ghéterear yipniet azfatsito e divatpit aExEticrgrogmighving a

he |1 wher e the Qi nt _of attachment i|.s .at.a
Single, g PEE BTN QR BER! PRR s i Explf%ﬂ M

heterb6:s) s}é%tc?édq?&ﬂ lnﬁﬁf‘gen r&hQES of Qllﬁr ‘ﬂi ¥Rlegt Iﬁﬂ&%&ﬂe@wme defined,
group having a single ring or fused rings and

such beatoaiyiémegeratpd tepisallormtdie fonoatohd (o3l pingatorgs. IRepegntative

hetert?aﬁy][%ﬁgg%q%gggncﬁﬁ :C{é'\?vg}/ Eéom ALl gﬁ%ﬁﬂiet GOXLX%LP& yrrof'e 1mllgiazole

thiaz&18! (%{a%‘l%}’ﬁ@ﬁ?thgipﬁéhﬂbs triaBleC ?Wah’ol@ oBd:aiz8lef 0D olePphitine,
tot al ring atons. Repr esentative
pyrazine, pyridazine, pyrimidine, triazine, indole, benzofuran, benzothiophene,

benzimidazole, benzthiazole, quinoline, isoquinoline, quinazoline, quinoxaline and the like,

where the point of attachment is at any available carbon or nitrogen ring atom.
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het er oaryl ene groups include, by way of exanple,

di val ent species of pyrrole, imdazole, 30 thiazole,
wW@x@sor445 f uran thi ophene, triazole, pyrazol e, PCT/US2005/003521

i soxazol e, isothiazole, pyr1i6di ne, pyrazine,

pyri dazj ne, r| m di ne, zZi ndol.e, bepzof ur an

benzot f{l7 gl terngp ﬁffeﬁ?‘a’ﬁ 2 n‘%ﬁ’@:ﬁ%yﬁil%l gmug reffer to a substituted

or unéﬁysﬁﬁltédr}ﬁ@ndv%fé%' 5@lated®r uﬁéﬁuﬂét%ﬁl(h&ﬁaroﬁwtlep %dub MEviapd single
ke, where the point of attachnent is at any

ring catvmltllalb lcendssesbrings andj Ctontagﬂlng ini thyriag ehleaspong @@@f@m ypically

1 to 3. }}C?lffrg?’ %%)ﬁo)g?e?eg%f %%IB mt}‘ ox(-l}-%e% og%ugﬁltr Eﬁlﬁesg 3 detoned, such

heterdtdyeHO Stdub byt aly l&@ﬁt@hﬁﬁ&m 9ab WrtataBan®ktoulss iﬂdpf@%ﬂ@twe
(non-aromatic) group having a single ring or nultiple

heterewynbie g@@as Hichigs, brway oh exaniile gnenevaleat suepigs af pyreelidine,
morpﬁnlfle het oEHd%{n %&%%ﬁiﬁné )é )pe%iél ﬁlebf %ﬁ%@%ﬁ?ﬁ&ghelme piperazine,

rom N rogen,

3- yrﬁtilhﬁranﬂﬂ% liled, immett, the peint &hatmnem@ bt anygavailgisie carbon or nitrogen
typically contain from2 to 9 total ring atons.

1ing 3tIPr esent atlve heter ocycl i c groups include, by way of

exanpl G{ n]m,) it of &ﬁ"gﬁs r&brsRY Faﬁ gfoinqeitﬁ%_r non-aromatic ring in

nmor phol’i pyrazol i di ne, piperidine,
whicH gabhdit@n amthe rtﬂg is ombphoRepresenpitive carbooysles iBelpyie cydlohexane,

nd the |ike, where the point of attachnent is at any
cyclo ?&qnpa%’ldé’e%?nr?on or nitrogen ring atom 10 [72] The

term " qagpooyfd rmd @fgy Sort“ﬁaléger?"rr@f@st oS0~ (—F), chloro- (-Cl),
non-aromatic ring In which each atomin the ring is

bromoafBr)) anRepioe ¢t at ive car bocycl es include

| oh " 173 t
“hal o T heEn B R ort B9y Res oy i Gruf
(-Q), 1781 On‘F}IIe t@rrﬁ"‘ﬁlkoWQ'efe%jl@ an(-~OR. grob, ﬁvﬁéﬂe R b theed M

“hydr oxy" "hydroxyl " refers to an - [ 75]
substimf@d peunﬁubammm;ﬂlkyﬂ,eﬁﬂeylgn% éyca\@ﬂlkmrgqy@hﬁlkmr Suiaklgn

oSS L P i

alkoxly tebifsiendlad € by Gy-HNeT, exaﬂnmel mealﬁw,cathdnyd tsopsopyRixkpand,
and am do. Representative al koxy groups I nclude, by

triflugggynedioxgxanpl e, met hoxy, et hoxy, isopropyloxy, and 20

E aqf Iglrjg(zgj'revﬁg A b ngflox&h Corbf r‘c Ib# ﬁégﬁ,oﬁﬂrg RScah Bedn

substitiisd bs thdubbigtdtedrayyl @ mehﬁtaeyl@dnm. Igafpreqantaﬁep andent @bupsanclude
aryl oxy groups i nclude phenoxy. [77] The term
phenoxgjy| fonyl " refers to a -S(0) 2- or -S(O 2R group, where

R 25 Io[l?y1 Cycﬂé #ql fdﬁ?gie”ex@%rs R K2 & KYOJER gBdup! where R

cycl oa , oaI ., heteroaryl, hetefoaryl ene,
can bbalkgl,adiydéres alkenylhaiksmgsdmrlee}mi@ﬂleyit atciloadkd e, babgtoaryl,

ups .i ncl ud exa ul fonat e,
heterdipBR iR Ch Cf%ﬁm%ﬂ RFUE RO G apdude, by way of
exam?l—g fQRALg, sﬁl?c?ﬂam-{@ee sh6Ap1 heand ed?ﬁ@flﬂ)r‘éﬁylaﬁﬁ(ﬂ@ﬁﬁfohﬁtea
eaction rn which two or nore

[78] The term “condensation” refers to a reaction in which two or more
molecules are covalently joined. Likewise, condensation products are the products formed by
the condensation reaction.

[79] The term “heterocycle” refers to a saturated or unsaturated non-
aromatic cyclic group containing at least one sulfur, nitrogen or oxygen heteroatom. Each

heterocycle can be attached at any available ring carbon or heteroatom. Each heterocycle

may have one or more rings. When multiple rings are present, they can be fused together or
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nol ecul es are coval ently joined. Likew se,
condensati on products are the products fornmed by 30

w0 b@soowdensati on reaction. [79] The term "het REDUYWDE03521
refers to a saturated or ungaturated non- aromatic

BECIER e e T
heteroﬁ{otnﬁs‘i heidc@ld £ mﬂ&@éﬂ @%éaenrdr@mf&a rReRr My, rﬂ@és@rgﬁﬁipﬁﬁﬁntam 0-5

heterocycl e have one or nore rings.
nitrogem htoiys), 6-2rublys atame apd 6oty gen btomse Aiotseréigenbly. tthﬁjégﬁélps

2005/ 0746 S2005/ 521 17 |
WAL TR i A
of het&%%ﬁfl@ atRps (ﬂcﬁﬂe%@*}ﬂo}idﬂae  Slp&idihe iidadedThg, pyelzetitad,

fromnitro oxygen or sul fur. Preferably, these

butyrcgacﬁ@rpsvai@n aatam, azplidinenge hydanénis, digxadang, phihaligtiderd 4-

en_at I
dloxa% l]ﬁlogplﬁol omorggéeﬁ‘rf}nea%%lgo%égﬁg s S;%f %’1?)(161? gﬁlﬁergﬁ é‘ gﬁian
pynd&?éyg-%@rr@hﬁéfﬁhloﬁﬁﬁn | gydrid, RegraB}@ORIras téirabfydivehiepleny ahé the like.
groups i nclude pyrrolidine, eridi ne, i mdazoglidine,

pyrazoll$¥i ndhea Ql‘f%/tﬁﬁllsa@t% a?lgy ' eprg]” hf?tefoa_l'y "), In sonie
emboq_l %%Z 9~J111 %cﬂ%%otmﬁg%%d%ﬁ%ﬁﬁﬁhﬂl@% foBt BRI FhdlEated radical.

I'oxane ionor phol'i ne
Preferirdd mﬁmbﬂﬂs iftrecath &pdlo&ﬁ xidiea] apd grevidad belpwpyHoahyevity, the terms aryl

yridone roline, thiopyran,
RN L ST G S —
term ' " éﬁhﬁef’a@ i h%é%dfc%lsgs meaﬁﬂ tlﬂf‘l:fer to Lﬁ‘lrsﬁﬂ!)stl’rﬁ&ijvermon unless

teroary |n sone enbodi nents, wll include
indicdmitlmm&uh!;tltumded and unsubstltut ed forrrs of the

ET e
referrb®1d % ﬁ]b)\'léne @mg%}he&lﬁ&r%@ A cy‘élbélkﬂ?f:zﬁf bd Qvﬁi@ﬁ’ bf gﬂdﬁlpﬁselected

or unsubstituted Versions as EFOVI bel ow, whi |l e

from:t-balngeraQRT " NRIB” r-SRA-S(R &”Rp aOCéO)Pad rQ@)B i §Qz8an€0NR R”,

ocd oA ARSI IR E S L R ol B st Rk eat g -

NR’C(R#, -Nm@(ymzm hcsw)gr os@)mf L D), XRIEL FNE$ (@), -CN
alky ene, al kenyl, %d and cycloalkyl can, be a
and -N@p ined pumbergﬁ@g}pg frgm @é@ (2 mitdpa W fﬁ’éﬂbg% e tg@:\number of carbon

atoms 1&@{&1 Iiggdlcallq &(}%%Qifeacmﬁﬁg %%tly re%(@ @dé) %%)%Rﬁubsmuted

Ci-s aﬂNT\’ 1@(5@s2ﬂﬂlted h@ﬂhb@ﬂcNHZlhﬁMdtmﬁed\RyC@N&lﬁl)bstted with 1-3 halogens,
N =NR, -S(QR  -S(Q2R, -S(O)
unsubsmtsy( Qy-orikyl, ConalioxaapC1-nBoalkPsY Fiofser! wgﬁétﬁ@feﬁ PBC1-4
I t ) b d
atiyt 850, Wieh i i RO RAARE 1 the e highobon D et an be combine
with the @épesed @tdnh Yo foeder3-f 4, By, @F,agé’mnemhsua&smigt Foeexangile,8NR'R” 1s
al kyl , unsubst.ituted heter.oal unsubstituted aryl,

meanEWpclggf,émy{r@ilg@ {/\ﬁ‘rtdifr }}@fnﬁgens unsubsti t ut ed

Cl-8 alfy : e%&lll%ll?' éﬁgéﬁrfuéﬂts glﬂtﬁe &0 é}ﬂﬂ‘e@é%a@ F\gﬂéﬁﬁs ar@fvaried and

unsubstlt gr oups.

are ganeeal ytsehected drdnn tﬁabgan@m t@@@b)ﬂi 2a0NR’ tﬁéy dan-Gd, —NOz,

coe TR g ? el SN e%@f"@% R GG e

C(O)R‘Raﬁt" LRu_calmgeNnts, PMRPOMNTE))EXEH, aH-ENR)ERR! i-BYD)R’, -S(0):R’,
[82] Simlarly, substltuents for the aryl and

-S(OBNRER B aNR’ SE)okh s Narnsrilearp@d -Goakoxy, and perfluoro(C;-Cy)alkyl, in a

number ranging from zero to the total number of open valences on the aromatic ring system,

and where R’, R” and R’ are independently selected from hydrogen, C;.g alkyl, Cs.
cycloalkyl, Cy.g alkenyl, Cy.g alkynyl, unsubstituted aryl and heteroaryl, (unsubstituted aryl)-
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are generally selected from -halogen, -OR, -CC(OR,
-NRR', -SR, -R, -CN, -N®2, - C®R, -CONR R',
WO S{0SPR6HS - OC( ONR R', -NR'C(O R - NR' C( O) 2R PCT/UBIR05/003521
30 C(O NR'R' - NH- O NH2) =N, R C(NH2) NH
NR S(OR C,z@ (OL
Ci-a alkml? tltutquarylsﬁyﬂlu@ﬂwg then juitablsa S%!Haﬂts include each of
I f I
the abpe %ﬂw*‘ﬁ{b%ﬁ%m%*t 4859 o e eop BURE AL B0 lr T3 X arbon
atomsl | Ng system and vvhere R”, R' and R'' are

|ndependentl sel ected from hydro Cl kyl , 6 . .
cycl oale) | T & G RERyeTEST BIAPRY AT PhiEEBEN P bREery ing

s G AT AR PN g i

and Ulks intdspéridenibyl- My, |-Ox,y-OFL- dr asikgle boml,ad qsisan aiseger of from 0 to 2.

O AT TN Y AT S——

opt1oﬂaﬂ% heheficeivam 4 s&sﬁﬁfeﬁ%f th@fRffla -[A@mHz-ﬁ}NB Gfhdrbig A and B are
substituents on adjacent atons of the aryl or

indeptreteatlp eCHH4-, QHeNH5, SayS(QL’))t-,l-S(@]zhySG@zNBpICE@é@pW bendg and r is an

intege?‘-%?grhlblt tjf 2.% 8{1?] agg‘lg %;1ds lk_lﬁlgl(ecgpeg(x%}?g@g@%ed Hﬁ? ronciQnally be

replac%ﬂ Rathea &b b Nltérﬁat%lyl B @ @ the SlibstinwsmDort &dj 'a?cent atoms of the
Alternatively, two of the substituents on adj

aryl onhefman ringenay gutioppllybe wplpged Withiarybstifyent @ﬁ%heoﬁqgmﬂﬁ (CHz)s
aced t. -NR’-, -S-, -

X—(Cﬁﬁ-(@ﬁﬂs a%dWalte 1n§eg%ﬁ5’eiftl§ lgt%%ér% ?£ fr&?lﬁ) dtfé)gs(ré %g Z(t s -O-, S-,

S(0)-; Sy, orQS(O), NR'-. TFHe-substf&dt R’ in S{K)-2mnd S@)Q)JRNR'S selested from
a single bond, and.r_is an 10 integer of from1l to 3.

hydrogﬁ@ownsphiéltgqeﬁgh@aﬂﬁfhds of the new ring so fornmed nay
option % y % usef Ble et "l?etagh’tghle PRt to mclude oxygen (O),
Al ternativel'y, two of the substituents on adjacent

nitrogeh QN%, saffuit (8 andsiflcow(Sihet eroaryl ring may optionally

X (oM et e A ARG Iy 1§ P S Bepie sats
of thel dg?%% gorhﬁoﬁ%rds %l?(arbe)repgred Wlmeiatlvel§'nontox§£ $dids or bases,

The substituent R in -
deperrlivegg eﬁm@pﬁﬂ’tﬁular sebsticieatstfeund orothe coBiphyrisclyasrited herem When

comrp e e o e M R glBi ) A siion
salts &ntﬁe%%édmy co'illt'écfu%l? tHeReutilfofnlof 6@ doBipounfi8ilth Bsafficient
term "pharneceutically acceptable salts" is nmeant to

amouinhef thel éesmﬂfogse sfthermsataertin aéu@ahi@mﬁéglwﬁ &Ka@?@es of salts

denvgctﬁgxﬂ(ﬂ W%ctﬁlq’il YS%JI,C‘\?/I? Fgl%rllé%é l?as?sﬁ ﬁ.lgg faoun ﬁ%lh xt%ﬁlomum

calcii®, rﬂéﬁp’&dfeﬁ@ Fefrbe it SinAigneviial) mangamie, uﬁﬁkﬁgaﬁﬁus; petassium,
present invention contain relatively ac

sodiufny ﬁmc.and #hd liliee Saltp dervesilaem phﬁm@awtt@llwﬁcmabé%9@@%&3565

act LN
1nclu(gey Bl‘lléln]{yg séac%,gg ns'%l? ?I%rﬁgr?/ é}ﬂlﬁésé g'fégﬁ ’ gerﬁ a‘#gggb cyclic
aminéy, ndttﬁraﬂy%&tbﬁlaﬁlé @nineebid Sellike duch Examgpliss befanmbaﬁeme choline,

N ANEMTE R R RERET AT R
dlmeﬂ;rgfaﬁﬂlﬁoetﬁa% bl %ﬁ?‘anoia&&ﬂé lé[ﬁgléﬁ@@l@ﬁﬁﬁym etﬁ?lﬂﬁﬁ'ﬁh&lme N-

lum zinc and the
ethylﬁpéﬁi@nei qlmoaﬁﬂné rgdnnopehnmnﬂusﬂdmc{; alydinpb anmeplsmmow]@n@mﬁ lysine,

ses
methylglucamme, morpholine, piperazine, piperidine, polyamine resins, procaine, purines,
theobromine, triethylamine, trimethylamine, tripropylamine, tromethamine and the like.

When compounds of the present invention contain relatively basic functionalities, acid
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 Propegyes, sushs jolu

include salts of primary, secondary and tertiary
am nes, including substituted am nes, cyclic am nes,

WO 200802463 - occuri ng am nes and the |ike, such B&T/US2005/003521

argi ni ne, betaine, caffeind? choline,

N, N_-di benzyl et hyl enedi am ne, di et hyl an ne, )
addition galisi9ay b ePiRéredibairentacongthe aewsalHoim Af ﬂ%?gtOHHWSP?dS with a
sufﬁc{‘:e%E Qﬁ&!ﬂﬂr@f 'ﬁ% dSkby %&@,ee%@ﬂ&? pr il}l'aeéuli't}iﬁlg‘i’l'i&bﬁl‘{/égﬁ' ERkmples of

et hyl pr peridi ne, glucam ne, glucosam ne, histidine, _
pharntiy eirtish Hyrboreptabomidpidition sadts ilchedertbose desiy e frgiuinerganie acids

ke hgHGRAPHG, SHEHES, Sl saioBin FEnOR ISy B iosphoric
mono%?é{ggéﬂ%?r?ogg; dibfd:B %&%%i&%ﬁgﬂ@; sulftAfBLORHYAR ceRdhi fulie,

npound present’ i nvention contaln
hydriedi¢,atr phesphobrassiacids and thedike) astwelbas the saltsworized §oorwEdizely
PCT/ US2005/, O] 521. 19 addit.ian tsal ts,can bkée (%)t %icglrel% suberic
nontogle QEHHARTIHYRS HEtiprePRENICs 5P NG, ST RFRAU R it SO r e
fumarfc, nSHERE ipaiHalia R neOf1fdnE paABEilfi@nRC titkic, @irtafie] neat
or in a suitable inert solvent. Exanp|es of )
methapiasir foméss and thel lile. ddseipchdpdarscelis ofrminp 6ids spehsas arginate and the
. include.those deri.ved fraom.inor i C.aci: '
tike, 4GSR GRREC oGP KT Pk RGP and thE B (seo, for
exampRBEHr QUL NG AN, PR acRRIPRALLS” Cloubnal of Pharmaceutical Science,
nonohydr ogenphosphori c, di hydrogenphaosphoric, . )
1977, 46 1 UP)-cCentsn éﬁ%ﬁ(bwplfl@ pf the prqw@rlp‘(%qt]@p cgptain both basic and
acidicgﬂﬁét%}%ﬁﬁgssthgtcélﬁﬁv @8 @P&B&ﬂds k& be ASnviel i#s eftf_?& bsc@é &:Sacid
errve romrelatively™ nontoxic organic acids |1ke
additiag @iltsc, propionic, isobutyric, malonic, benzoic,
succinic, suberic, . fumarji¢c, mandeljc, phthalic, .
benzend80ll f orheaeutsalfgrmy %ﬁfﬁ? gpmpOuRds pigybe Teggerfied by contacting
i | QR ' AnsRubd ¢ deEndntiofallhsmer.
the Sagg%{’ llg?nggg%a%%ggﬁlggﬁgg&?%?ﬁ?e and the 10 | ?kél, _Oand _ e
The pasdnt fornf ofdheemipowandidifferk iffoen Giewvetipenialt formsyial cedrimmbiysical
acids and the. like (see, for, exanple, Berge, S M
_ Bipey e @pivent by HRER Gl S taaf o e
parenPEIrBNF8he cBfdimd&8r thd phihbsesEth@piRs&i @bichiién. compounds
of the present invention contain both basic and
aci di ¢ [BUlinctineddition tesalt formns, dh¢ prigsent invenigroprevisics gogpounds
. .converted, into eidher ba aQr_acid Lt en 5
whiclf G5 B FPmy HeoThe® of op AemBaEs eIkl BeshPirkhost

compb8SRNBA3bAH] Y deRBIABHIdADChdnBes alet physidlogicklasaditibns to provide
acid and isolating the parent conpound in the

the cateprrads pHihaIpresgrinByentiomh Adddiosally.msedias canrke BNptRda the
differs, fro ' ' iy d: ;
counf o BT IRl B0l SLERAALL LY MRl R R gn e v
envirGi@hMeNFsr exfiiplgtpiedrugsenttealsalyiconasredad thevangnndoof the
the parent formof the conpound for the pur oslgs of
preseqiyay griosarien e i o ranggrng prtahdesevnlt Wyh asyitalyp pnzyme or
chemld [%ﬁe&he present invention provides conpounds which
are 1n a prodrug form Prodrugs of the conpounds
descri 88| heCeatan eormepdunds ef the prgsentridserttioatcan exidi inymsolvated

undergo chem cal changes under si ol ogi ca
fonnwﬁml?m?évwi %Fla%»i tediding ﬁygrat?&%gﬁ’a% Trtonal Hrecobyied forms are
equiv'taﬁ}eﬂgf&tdngglvafr%g gblgl‘fsoe{ﬁ%l A it HES ercBhph& el Wigﬁ’( fh%qlcépgerof the

conpou e present 1nvention by chem cal
presehi inetreivine dlertabt doagwuinds elithe gregéntan@Btien wiayeaise it multiple

crystagﬁﬁeggr{ﬁe\@%tgg(?gs[ iﬁg%s cﬁngegeeraﬁ laﬂ%\}sigﬁr}‘\o@rﬁg aerg eaﬁvztﬂgrext for the uses

contemplated by the present invention and are intended to be within the scope of the present

invention.



10

15

20

25

30

present invention when placed in a transdermal patch
reservoir with a suitable enzyne or chem cal reagent.

wQ 3®p/0@sr3t ai n conpounds of the present inventiPCI/U82005/003521
exi st in unsolvated fornms 28s well as sol vated forns,

i ncl udi hydr ated forns. t.he sol vat ed
orm oAb MY B s eings b eSS PR pRstric

carboinrhtt@lﬁgﬁ)%u&ﬁ c@ﬁteﬁﬁ‘ 6PIRAISBShdM i 'rébehﬁ?es S&Qﬁ@re@fnel'fsh €eometric

present "I nvention. Certain compounds of the present
isomérmwegivisomerseapdandisidualnisomebrsi(pb s separgtg eentipmersy are all intended to

h | I | | | f
be enGRPRATLRI P t9rRE GLEE Pretsht Bpried oy rREURp Dy present
invenitioM ity b dRthiRifnanthERd 6\%11’6% beatwintdisstop ent 66 BEnREe of the
the present invention. 2005/ 074645

atomPhTt ¢BRHLSE BOBSompowels| §oT exzamnlethe expRds sayfberpdiolabeled
with {’aggo(sa%{] Ve 1s5]téﬁ ! ' oc;l]l a%?[‘s }gaisja%}p S %Rﬁ%} FH?’hlg&rﬁé gg? mlg BPcarbon-14

(*C)diraBik6tbpie VRfistiong PR dongpouh8OSBhS pres@yiinieptior,shahdt radioactive
i ndi vi dual isoners separate enantioners) are

or nop are pndedode f‘éwomas@,sﬁfg Bithisibe qoauetoh the RIRSNE FYBRUGH.
the present invention. The conpounds of the present 5
invention may al so contain unnatural proportions of
at omi c i sot oBRIERDESERIPTION @F OHE DB AVIINGS t hat

constitute ch CQ ounds. r examl e, the.conpounds
may be B0 Itawsiolh s%t?%omé&aa&&r%ll?%% %%‘@g?g%&lfne The
mice @v%r éatg&(@@14 SX'CEK.II@@}MQOI ok Q4L RigrelADy. (’iﬁfﬁﬁc)até%rP =0.043

car bon- 14 sotopi c vari ations of
(vehicbwpo@@KsCKRZuﬁﬂbmsé’htnduqammﬁomoz\ﬁmcﬁe Ivs. CCX CKR2

Qactive are be .enconpassed

mhlbW”Sh . lr’rﬁ’éca%eég%grb@blt(ﬁf‘é“ﬂ? 8%%%1‘%@%&@%‘?%&’@0 BRI EF
DESCRI PTION OF THE DRAW NGS [90] Figure 1 illustrates
joint dianeter of mce as a function of tine. The

nmce were a
vehicl e onlﬂﬁ&ﬁ%#?gwlﬁh rﬁ\ﬁ{ cll\% (ﬁ{l
L CCXpfgidddiciioni bitor). ** indicates P=0.0002 (vehl cle

vs. CCX-CKR2 15 inhibitor). *** jndicates P<0.,Q001
(vehi c1[81)s. TheaxeserRRVERHINGS baseyl in pptpp thepgyrprising discovery that

modﬁﬁl@(ﬁil (%{9: noﬁﬂﬁtésl\%gsmggl%!}]s, LVaO}l{l&] gé}ﬁftﬁ%g&hh %Pchhﬁg'] InT\HQW of this

Invenlonls e surprisi
dlscodeﬁyg:ﬂl\é Piasehtiaventiof p@dd&s&héthgds(ﬁ?ﬁa@(ﬂ%ﬁmgnﬂgiog&mls and/ or wound

angi ogenesj s, wound heal in and [ In |gw of :
heah]@gqqugd/orcﬂr@@g§ & s subt]qé pg Ig}?é pzé m more detail
herelﬂeth%’rg d5e é)ﬁlétﬂpé}[&)lf A e EntaNG)s 29 ﬁﬂﬁﬁ‘bj A §tb CKRYOUAGty.

ing and/or arthritis’in a su ym)dulatlng
CCX- CKR22] ACOEICKRD adt1v1ty canrbe u;bettegullatedhfexr ekamplehleyr eontacting

a nber of differ ys t
COX IR i ey isent ereiniss e ey a o i R ggiments
cexiogre &sedh LRANAU fBjeclan 16489 BhabtedRwith a CCX-CKR2
agoni st that stinulates the recéptor' s acti vi ty. In
agoniet. higxxangritrodfi GERIEKR2 agonists include, e.g., naturally-occurring agonists such as
SDF-1 and I-TAC, as well as antibody-based and small molecules that activate CCX-CKR2.
[93] CCX-CKR2 activity can be decreased, for example, by reducing the
expression of CCX-CKR2 or by contacting CCX-CKR2 with an antagonist. Antagonists can
for example, compete with naturally-occurring agonists (e.g., SDF-1 or I-TAC) or prevent

them from binding CCX-CKR2. Antagonists include, but are not limited to, antibodies that



10

15

20

25

30

CCX-CKR2 is expressed in a cell of the subject and,
optionally contacted with a CCX- CKR2 agoni st.

wex@spr4ess of CCX- CKR2 agoni sts include, e.g., PCT/US2005/003521
natural | y-occurring agoni std such as SDF-1 and I-TAC,

i B RS 8 Sk SR P (PSSR 08 o o

CKR@B%rv@eiﬁé’sdsmaﬁFUrg%ﬁ@HRﬁ&ule@(e ge@ﬁb@,e agschta@d h@ran?pr essi on

by contact i ng
ant agor{f)él ’thmsagbshﬂﬂ; irstheart wmlomdensmmi Itleat ag@ﬁpﬁlaédmmase CCX-

B RO P i b P fogonesi

agenth BEd/BEith RHEMEthErap@lticl doBht Qe rddeatiodnhitie dites afthafthd agents. In
2005/ 074645 PCT/ 2005/g003521 21 bind to CCX- CKR2

some (caseg, the grwyst efithemeberspreticgent Q;gpd@tl@,lp 1s| anramgo g which would be

sub'ﬂgr;érr){ﬂ% gl%sp(}{bsﬁé Wﬁgﬁﬁ)coﬁ)escrl beg1 ere tl' nrs%li(gg[%gjzf] agf‘ﬁtOST(ehose of

skill iafthé kit kakill iappredigtealidt "vbrhbintticiar ﬁﬁlﬁﬁﬁi’olvb abmbgeribss inftedatments
decrease CCX- CKR2 activity can be conbjned in
(ie., m@r@@r@lﬁm%saqancb@ @B@émgtp@ﬁg"ts Rilpituge. (o at least concurrently or at least
/ t
introdiRbd A0 SAAECIAE ifrerch PAREDT: ot pBli et tho Blgodsteam of 2
subjeetnit itheagahtertithé)s agents. I n sonme cases, the anount of
chenot herapeuti c agent or radiation is an ampunt which
vvoul d be sub-therapeutic if provided w thout
I EREEKRD pblobpiias ﬂﬂkgo&%b@&%{k‘sc agent. Those of
Skl in thg preciate that "conbi nations”
can | WERIYE Iu@nmermls iembodinmenty efthepresent igventon, IIWIQ)&CldS

s LB LSRR8 AL G5 Rl gcombinn

meth&dtPiReh eﬁﬂao&iﬁl{eﬁlﬁsrﬁé‘ﬁséd' S t@ﬂbla%@ﬁ)@@ﬁRZ%‘lﬁm@Ie@udés (e.g., SEQ
t he bl oodstream of a ﬁﬁect at the sane tine I L

ID N@GXSEQ\&N@%pSEQi &3 I\Khd » PORYDRIOH end eEQ IBENOr 53?) for protein

expregs&fna gr # n‘gs &fnheézg &ﬁ%n %g e)%gfgtl{esd(g i)?&%%log %?SSQH% Sf Gther

sequented ddiredl HOhod €dJXd(IBtK2| olgskptiad (e.f SEQITDINI@rE, SEQ ID NO:4, SEQ
nmet hods. Such enbodi nents are used, e. g to isol ate

ID N@ox SERRD D6):§rnd ISEQ 1 2¥:{ @) o maggior &R gengpegpyession, for
the 15359‘51&1 oPEReBnNP X PRR S g%%[ﬁgmeF l}}t?@queﬁe%@ a}%é&elélqo?)d agh8%tic

expression or du e gener
purpoées inaﬂliﬁl,end elgl, \tatéteeianute@isds YOGS et foetetecoexmedsiam of CCX-
sequences derjved froma CCX—CKRZ pol ypeptide (e.g.
CKREas o o 27 CERACRBNS Hpepies. 20 PP (65 gheces

encocgﬂxgpgggpw %8%1%11?11 tlﬁlk B éﬁétexggé ndREE In some

|so ation or det ctlon of
emboGiixerk 2 surigie ndédsof the divichBoreate fepe enyemanmingl, including, in

. dj agnost oses in a patjent, e.g., to detect
Pamﬁl?‘iﬁra‘fgoﬁ uﬁnﬁg@Cg{OWF&r%’r ‘fg ect expression of CCX-

CKR2 m'[gkf C[n%@in@%aéé% S KRR 1E0p ! 1'dg§§f thé hv&AABh comprise

enbodi s, the sequences encodi ng X- CKR2 are

the exspree il yarhing leeids p6the Huetaar@T ¥ ¢IER2 peamentecie.g.|af SFENED ND 2,

se BIRTTSERIRAGS. SEL RS R TR R T e e

cither BHEBH, ordhbBEHIS ﬁl ovﬁel’r @ﬁbod@mgﬁ’@ th€ CCX-LRE12 pdlySepliles ei@isrise

t he CCX- CKR2 c\;geptl des of the i nvention conprise
ligand-binding fragments of CCX-CKR2. For example, in some cases, the fragments bind I-
TAC and/or SDF1. The structure of seven trans-membrane receptors (of which CCX-CKR2
is one) are well known to those skilled in the art and therefore trans-membrane domains can

be readily determined. For example, readily available hydrophobicity algorithms can be
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the extracel lular am no acids of the hunan CCX- CKR2

sequence (e.g., of SEQID NG 2, SEQID NO 4, SEQID
WONR0S/07468) | D NO 8, and SEQ I D NO 10)) whil e or¢EDS2005/003521

residues are 30 either alte2ed or absent. |In other

nbodi. ment he, CCX- CKR2 pol ypepti des conpri se
tound’ ROEE 4B efit b B Bigteumoueibd bhcnenigara Bare B). 4,
hitp:/ 508w, gpSEF/ 7t o IS IBGTRAT ﬁh}%ﬁh 7 or SDF1. The
P strucg?ur?g{)f se\o‘/ler) trans-ne railrl;éB;bgglég@gc{rrs (of which
hitp:/(soxw @RRROTE Bmésea/visdsveroiIsl Okhomin t o t hose skilled in
t he art9,§nd lthri]sef ef ar e tf.ans-msn‘ora e .domai ns can be ]
readi | )’ et er M Hed 1 EJPISEIHERS (eSS 18 $hg fieldpErecombinant
genethvy dBagibeditCdibologthg el deREI £2MoBE- MR 2 ot i
e 00 Dedloghg el JhTal Refhoaeolie 2htin: BUAAN duge

Sambysioied ph. Mlesiay GedeptbEalpatianBiloaudCREBRO0D); Briegler, Gene
bt . Ar,9/l 7t nf seq/ 1 HUVAN. TABDR ht
B e T e s e olcutr

Biology(Ausiibéler zhveest, 1994)y.el i es on routine techniques in

the fi Zﬁ}’ﬂ of recopbinant 5 genetics. Basic texts
di scl o$1g ﬁi’@f@%ﬁ'@rmmwtﬂh@a@b@ fagddentifying il genes encoding

cexd ' ' j . | ecul ar C oning, .
'?Kgg%ér)%%é}rgﬁkjg%ﬁgﬁs ?%'rgg%ggieﬁgﬁg{}?mt ¢ PageRses pE%Vﬁgedquerem
(e.g., SEQADINNO: lanloEx geresali overvicAy bAPORANR! nddual PCRA D2 eols: A

. ,an ryent, Protocols in Mlecular Biolo (Ausubel
Guide3p g hods g fﬁgpg’@@lﬂ’)"a Agagamionisss 3en RO s and
probes for identifying the genes encoding 10 CCX- CKR2
frommammal i an ti ssues can be derived fromthe
. semtdeerspfC ok R2rein (e.g., SEQID NO1). For a
general overview of PCR, see, liulis et al. PCR

Pdot ocMeghodb of Glddigying Mklierdss 1R ERE DIV s
199Q). I11. Mdul ators of

Acadenj G, Press, .San.Diego ( 0 e
CCX CEF?%] 15?‘&““%{ ﬂg%f%gqﬂt PABTIRS DiofRFoMranIbaéilisedio identify
agentsCh@mddulee RRABRY QF §ct{x9@]or/fuﬂ'b‘ﬁlqp o CPIX- e{] ec{é#lfl, particularly in

screening protocols can be utilized to I
mammadiap eells; e espodiallpinchunien doblv.eln gdneent tariis] he @reéning trictHvds

v B3 5 EX RSP PRIt o o
an extiae¢liar doR@irs HeRRA), RY BMPRUIByY bindUR! ¥ @éﬁ-rC?ﬁ[g%,%e\%nting a ligand

plurality of agents to identify an agent
(e-g- [T TG pad/os SFL hirombimkirg tq GEX20KRA w@ettivatizlg GCX+CKRABIMsome

: s | bi i t -
e E{E o iy Rl AR FESSR. v apvso 100
300, 500, dil 0@ tincOBX-GKRE Of thestdny &riaAshESFo@R2. |1 n sone

enbodi ments, an agent binds CCX-CKRZ with at | east
about 1.5, 2, 3, 4, 5, 10, 20, 50, 100, 300, 500, or

1000 tqi nes {1 Rl - ent for another
or ot ei n. 2@1 : i fd BLd tof 1ﬁ£§ SEX ng Assays [100]
I n sorfé0@niodome ribod ikt CISRX ORI @bakIStodd fe identified by

identified b screening for nolecul es that conpete
screenig fof Oleer ot forensie wHie 1gpohoBECBEFKRGsuph FREDF] o LTAC.
Those Jf¥ksI€iOthe 8K ivill rbdbahi}@ ¢ . r | that there

are a numnber 1ofr vvg/ls tlga&tg)}(lee\?% %Fr%rﬁl%%? O%%ayS%per orm
competition analyses. In some embodiments, samples with CCX-CKR?2 are pre-incubated

with a labeled CCX-CKR2 ligand and then contacted with a potential competitor molecule.
Alteration (e.g., a decrease) of the quantity of ligand bound to CCX-CKR?2 indicates that the
molecule is a potential CCX-CKR2 modulator.
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conpetition analyses. In sone enbodi nents, sanples
Wi th CCX-CKR2 are pre-incubated 30 with a | abel ed
WEsORE2s | | gand and then contacted wi th a potPRei/Us1005/003521
conpetitor nolecule. Alter2dtion (e , a decrease) of
the qu t f and bound, to KR2 I ndi cat
that " AROLT e SeeiS 5 he Fonlieied beRrs B A ARG capable
of bindA2@AC OX4GKR2 PhsTH %ﬁgtoa%%{qu‘:iﬁ@&gen?@’so[ﬂ%ﬂﬁeﬁ ?é 181y 8hemokine

screens can be conducted by screening for agents
receptoapeasiudatorss The hinding anaya B lyGrRslye aentattingd S -GiERR voth one or

more Ttég? ?dq 1 o 21% dentf it etql ﬁ)alt egprggeétggtg gtua&ﬁﬁﬁ to form a binding

ompldStV Qir))}eom@llﬁg aeltnprege%% W ddlc@BiPysdig arl¥DS & {1888er of

nts and allowing sufficient time for the protein
establighgd £ad e éshaiapes. fupleimbipdingiaspys Bckusigpbuhare pefylimited to,
oA LS N b AT el
ligandbindinggbiatia dybelddrigland Bindbig oratieer Asdays Wmdheﬂalhﬁm the conformation

of COORGRI TP TR gecsatir shiiced Pbeh atseys GigDeaBIl migpressed.
clone®bPEyindsphE! Q%dn'lgg?d@gys%%%%\?s %8(% EE‘E@ ?g%ﬁ r%'ta%!dﬁlgts. For

mai itain the conforndti o
examplecleptartaaing IGCECHRL withhr passdipbagomist bed nmasmmglfyr CCX-CKR2

._.expr.essed,, 10. cl d or hesi zed. . Bi ndj ssays.

activi i E B Ga  gr i Tinep proliboiem e Sitate BGonPade b

exanpl e, by contacting CCX-CKR2 with a potentia

agoni st and neasuring for CCX-CKR2 activity, it is

possi bl.e enta a%ﬁ se nol ecul es that stinulate

CCX-CK acé?@r@%—iéiiéglls and Reagents 15 [102] The

screeni ng net hods of the invention can be perforned as

in vitdb0dr Thespiecwas apthosls af the inyengion can he perfernades in vitro or

cell—bgﬁ%ﬁfagga 89 érg%é}&? &e@ﬂ%@@ﬂ% ‘% 1&%1 rgqgga fract Qns or

wholeoellp eblfnpl‘lﬂiﬁg JOX-@RR L eCelbbased awayctan@petlbRied & any cells in
’oég q%sed [103] Cell-based assays invol ve whole cells
whiche CELRREAs exnreied-cont ai ning 20 CCX- CKR2 to screen
for  agefys)Liddidige PhssiRA f t i
. D By Fhe e At RRoRlceBFbt def aclops pontaining
CCX+ EéiR&tedscaiencfmchgegt hundmg er nre;tlhkadsn of adtivétyiof GEINCHR 2 by the

agent, Eé%ekg{ye%elﬁt%ee tggt %m@‘?fﬁ?chr Il}ﬁitﬁld c ugmgg of the invention
mcludé?é: &0 Qﬂﬁﬂﬁﬁnnﬁﬁﬁ'c@@apﬂﬂbiuﬁmgqéﬁ%giek §uohr%srfeuﬁ§1£ﬂﬂ% mdR&kytes,

hocytes, such as T cells an ‘'eukem as,
macrophagest ¢osgophily Ibem;ls,nnm peltseandsl,ynmhd@ytbse buchl ascbdlls, and B
ericyt f',b obl ast s, C [ls, rmuscle
cets, gl Bt Pkt b ERbPTASitnESr G S ey R fhgoblasts
cardia6 @ENS, @lscleGRILE IbReRBEmod CEIRD bastRascer lchAt®ontR! J:e?vwal
k|dney cells, and neuronal cells, as well as funga

carcingwiap,sgliobastomsnlivey eells, kidaey bellsc amd arqrral pelksy as:erleﬁ ¢s fmgal

cells, }nléﬂ}agn C}gelélé:(; %&1& g%pxs B]Syiﬁ?lg 9L ng e ¢ celé%m (gther tgpesqogflmortal

cell 1neasp l(ﬁ’:‘({f»u@@ CENUOHRNQUS bY eksie@Bd & cdleXh&eiB%hot 3£brEstﬁﬂ
In some cases fr Enents of CCX-CKR2, as wel |

endoggngisaiersignel GH¥-C
[104] In some cases, fragments of CCX-CKR2, as well as protein fusions,

can be used for screening. When molecules that compete for binding with CCX-CKR2
ligands are desired, the CCX-CKR2 fragments used are fragments capable of binding the
ligands (e.g., capable of binding I-TAC or SDF1). Alternatively, any fragment of CCX-
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can be used for screening. Wien nol ecul es that conpete
for binding with CCX-CKR2 |igands are desired, the
wWEoKsOREe2s f ragnent s used are fragments capabl eP@f/US2005/003521
bi nding the |ligands (e.g.,24capable of binding | - TAC
or SDF1). Alternatively, any fragnment of CCX WO
CKR2 e@}slv?m?é&?) apegpiisidusitpmeipules thot bRALEX B2y SEK-4KR2

I t

fragn%&?%%%ﬁzclﬁ%r gfqpatl%rﬁe\ﬁé gfﬁ) | (L:éllt ?e%set 2;0230 ]?éir()négo g&?h C%é s up to a protein
contaating alhbtt @6,anBfo adid of BTIGROKRE. dbypimllypligamdebipdiag éxragments will
confaining all but one am no agid of CCX-CKR2 )
Compwﬁff TorPR R RIPNE PR ngmrtroa@ﬁéﬁf@ WﬁaFelFl%K%ﬂémaé@ of CCX-
CKRQfansnenbrane regions and/or nost or all of the

extracel lular domains of CCX 5 CKR2. 3. Signaling or

adhesion activity [105] In sone enbodi ments, signaling

triggered by, COX- CKR2 nis wusedto identify

CCX- CKR2 o a0 2G1es10L ¥ctivity of chempkine

recept quesiCcan sbe eﬂr@)oaﬁﬁe@ﬂfﬂlﬁﬁﬂlﬂgﬁn ¥d BWRGCXCKR? activation is

exanpl e, signaling can be det’er mi ne det ecti ng
used @ﬁépﬂi]{y E@X sodplatiirat Signdalg ac‘gmg]y ehemokine receptors can be

e A TR 8RR Wi

chemamlé Eecepﬁotmdﬁﬁted muwhbﬁo@,f hiterhdtions Bewshean IcHéIhM{lnéiﬁﬁ)d
, Laudanna, | munol ogi cal  Reviews 186: 37-
chem(ﬂge@ cePPIBR Iednarrid @dgeéwndh%gb éhermaél@rcéfaow integrin affinity
and oG ST AR BTN AR IR B ORRL:
phosphdi@s, Signaliklcamslso pb ﬁ&pMéd/bﬁﬂetennmmg, qualitatively and
B B 20 ST 3,5 e S22 e v
5
phos&%%ﬁ?c%ogﬁ&%e?ﬂ ﬁgl\yé%og%ggl’\%g g%fégomgéﬁlgnﬁﬁg Kee, lelP AretnBck, et
al. Noguitei Medivipa 2¢ h174- 8l 20 1826)rand iBobp ety Bleodigsi: é@4ﬁ b@o0 (1995).

si gnal i activyvity. wnstregm event s u hose .20
ceivn 11k aiba R prE St e CGk R R e etigh can
also b%tmd;mio@éd t@rﬂe%nﬂlecshﬁﬁ‘ﬁlﬁ% ﬁ@mﬁf?yc v strearPt9BRE A{Yude those
downst ream events i nclu g., changed state of a
activitied ¢r m@lil&statlbnsﬁﬂmahmcnaas 3 @sult: aﬁst@mul@tmn ofgy clfenmininsamespior.
on canc S cel

Exemggaﬁ%g ng‘e émi 1éde é. g " cBarg;& (§ alrt]esjlp ag{;] Sllﬁ@t g ,Sti(:om normal to

canceE=5&106y fr&’ﬁ%dn&h @é‘l@kd fikh- @«ﬁﬁ@r@d@&ll) neeliveghohses include adhesion of
angi ogenesis (e GF- nedi at ed si gnaling) can also

cells (ge2-rt0 sndhelinl ﬁdﬂs)eﬁﬁt@bh?beé siggalingxpscadyrs TrRvegddn angiogenesis
(.2, ‘\V%‘?}ﬂ flealaud J@Ehﬁ@ éa‘ntaX oHe. B %ﬁﬂ)%g‘d £ eﬁ%&g%%ie% by GCX.CKR?

gl ogenesi s eva uat e or exa icK

modutdﬁ@ﬁl Tat bisitityoo fageRizhs priguot@andd SRusS e:sh lba/exkaam@i @ér eadample in
989) Science 246: 1306-1309. = Anot her option i

Chlck@B lentgicsmemb wn@haSrdA%cuéﬁfirbé&seunégt i @@é@k&de  248:1306-1309.

N
Cell 563151 H5. @tgemea}ssalrcdedﬁ:Idsn ChS. RHtan Noe 5 ;896;696 s€warian
(2003) J. di

angioR b TodE A B0 RS (R BrfHRETCan. R C-oft 4130y Cln.

InveslMl £3.6¥R869; ZARSnerRdn 12 % aﬁ39001g'm§,uv9&u9zgs 62:15-25;8hd
al . (1993)" Anat. Ret. 23b:

Hixenbaugh, E.A., et al. (1993) Anat. Rec. 235: 487-500).
[108] As described in greater detail in the examples, expression of CCX-

CKR?2 results in extended cell survival of CCX-CKR2-expressing cells grown in low serum

conditions as compared to cells not expressing CCX-CKR2 grown under the same conditions.
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[108] As described in greater detail in the exanples,
expression of CCX- CKR2 results in extended cell

wa nogiovahs of CCX- CKR2- expressi ng cel l's grown i PCT/082005/003521
serum conditions as conpar2dd to cells not expreSS| ng

rr the sane cond i ons
Thuswwwﬁﬁ%‘?@g%@m@s & rednep I&ﬂt WhHeHsAS Atiyption (e.g.
via ag%@i@t%ﬁe@te@’f@ﬁﬁ?e%ge L updvae okd u%Ht‘i}y Al urv‘l‘@@'éﬁ@époptosm
acti vati on via agonists) Is expected
can SWW@ﬁ%&S@d@letlfbr gG&CK&Z aofi‘mhﬁequent ly, cell sur vi val

acti vi apooTy rou s gy B 00 poiGeste afpe incorporated
into safeeihQ $ieShods 3@ HRnf BB LB ST RICIAR 2 ST Fg&l@ra% Cds88RIoTehis type
nethods to identify nodul ators of CCX-CK

typicilsriavelve suhiechig agropilation of erlls te pendiBensythatipdragesell death or
apoptﬁéipj ﬁﬁél%tﬁ‘c}féQE Lﬂl'l%%ﬂegerﬁcg % gr%sgnceuog &;‘t?ﬁ? @ggﬁn(% ﬁlg? 18,2 potential

modullaher qficed dogti o2 agbabse s aﬁﬁay&?s thes toreluoredwrich thBatlld, 9r an extract
potential = nodul ator of cell death or apoptosis. An

tllere%s@a?ﬁsqsg whks{Tach iguiest egentihenon pell death or ansptosis by cemparing the

t
exten{ feﬂ ggtthho‘i’o &gtg%@’ tﬂg@ll?et sprg{/eﬁ'lgic; Ln&a‘lfb:%ﬁﬁ&%& tl‘?eggg'tt )g{éﬂltc' Iﬁglc{;ad of
assaymgl for chdladdathoor e.ppptps]esuhs opposith eyp@rcﬁ”smw&aa bd patfsenel nahely
thetet agent. Instea assayl ceII deat h or
assayig it ¢} Wy Hleiopplhes Ifegat?%féwa?res §udtly lghputn and tel
prohf&%ﬁgﬁ’ r K@Qardl@m e pARSAY QP Bpﬁss%f |sl)m§ léﬁéé'yé’ He coﬁﬁué‘ﬁ@d In the

as rel ated act|V|t| es such as cel grow h”and cel
preseqaeatfiafligand thah actRetea QI CKR2 suches AT ou SE)F-I ype of

" gana (T ARG BTl Pt tlom fotal® ph e tccoget deat
and agéptdsisldn tA gyt lﬁfthéiplfe&% SRberP®S AEBbAS. SEXASle@bsuch

characteristic of cell death and apoptosis can be
paramgiera jnetide dhutiare ndi émpte@lgennommngmchgatmtdf @dléulaEmhwax@sfor

tox1co‘é£6%§%i%gspﬁgéerac Vi g\e/:g [ §ro%rooefm g}g:irias& o&m&%@g&%{/\ﬂé ﬁ%gmentatldn changes

in thetcoxipositiog bf:aéuum%mmﬁ@ﬁespmﬁ@m.e%nﬂéabilﬁy,nac@wmﬁ@ﬂ @mponents
anal ysis, DNA fragnentation, changes in the

of deaélerﬁ%mors Qrilogmsiredm gIcarlinaRAlR SRS C. SmEAIPasFSS generic stress
respoR B IPRRLL ¥ o RElibN Bhd ARG cCOmARERLS 20 of

ors or PPeam si gnaling pat hways

(e.g., [tA§paEsew, otghmﬁﬂe thas COBSEKR2esipwnia @sduchify: dp@pmals
B actlvatl on and %%sponses to mtaogens. [111] In vie
anothegrapprRach & te p§extIOTBR SpREDLe O APRPIPFS w@d%f-‘éh c}?@thapelaﬁb(stp §0nduct

screerfs 1A WHech @RRYLAREA o}r%(ejlﬁ groqﬁérgﬁforf rde{egﬁd(’@%ﬁsshf\@vaﬁ can be detected,
apoptosi s and cel th, nanely to conduct screens

for instanashbxmonrdiingsthe Véngthl obiime elat cgilsabmbimnasblerthe Ength of time that
det ect ed. I urv can _be detected, 25 for

a certfif Bp e PR GRE| S5 PHEI DN K 20PRE Tt fEriger gf cels.

These'Bh&erd 'cﬂb@moﬁh@reﬁ%‘éﬁ 9§1n$ E&Bb1isRad tecﬂmﬁﬁést ai n

percent age of the origi nal I's remain ali've, or an
i ncr ea$dl 2] n Amlothenassbi to assess@pbpiosis Thvebes rlféaehngcdtwrdar%nnexin

0 R R o G N
Eugenleab@bbii)d PIed ded ﬂ/MoI”é%c&ﬂ RAYleT} acM- Elﬁ@ﬁlg%@tﬁ (i’mf)éhrfgaﬁ?(t@ both live
Fl uor(r} 488 dye) and Propidium|odidé (Pl) (Mol ecular

and agopgissells P e tebelonsgwbis celty by @ght@tbmnngd@ @hﬁ;@@lelc acids in the
cell. AHELS \4 tglges%dpélﬂgéeno% tﬁicy fct fh%t apnB?orn%%%ﬁg tr:tar?slobc%E hlive

phosphatidylserine (PS) to the external surface of the cell. Annexin V is a human anti-
coagulant with high affinity for (PS). Apoptotic cells, but not live cells, express PS on their
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and apoptotic cells. Pl only | abels necrotic cells by
tightly biding to the nucleic acids in the cell.
w@\nveni4s43/ t akes advantage of the fact that app@r/v81005/003521
cells transl ocate phosphat26dyl serine (PS) to the
external surface of the cell. Annexin V is a human
outer aurtface. domgrinayi t(lawlbdhwlrthgﬂkiem Flupi(t)y488atye) RBjLs thxse peltstwith green

uorésfine o it eDhen b SeriSiesaa iR SRt e Vet Ful e racs) o
asses<he @Xioresier(ck ab eleq8d Whd Ere@ﬁ @ﬁ%nalsu epdptdtidaBlsduanctiapesitve, PI

these cells with green fluorescence. Cells can _then
negatb@) Hrenegeecanlpin teBregochamshidive sells (amsyingagptive PL apgative)

exhlb t IMu han n %§§ %éthttﬁ'e f laﬁg g%e‘fl%ﬂ e'lsn aﬁ@ﬁe&gﬁi% glncijead ISFHS

reen C apop n posi

(Annm@ pbditey, P Ipusnnes)czee strtlmgly pbsﬁthe: ig roe&nhe Inamﬁll gred:n (\hannels
cells (Annexin negative, negative) 5 exhibit |lo
f 1 uor ed&bHc Othgr w&eﬁlweth@@ aaﬁaasgfieéﬁh%ﬁ%ﬁﬁ\@iﬁgn tah gepression

of certdrir b !la(t‘g rgt%ﬁg 1SRl (?/edpﬂaﬂﬂgﬁfgséhog%g HI;]\V onlof C X-C

posi t &r e strong ve In ere
Deteo@bﬂ efi sedheprnteis. can ke uSkdierindiceotlyricteymimet the dsinatymf CCX-

on. t e obser on_t hat ssi on of i n
oxry 23S extgd i Searnitil i hadtuer oy bing: frets st ELISA
inves@&io @ WePNcdubed1d ¥Repare PRUBBEVOPoREntPMON JIVAFBhI R creted

can thus be used to indirectly determ ne the activity

proteiog nah)&ceu eultkRmedisfod eslty tranefecied withe@C- CH&2aanid vingrangfected
anpl.es bel oy, ser, es of .ELI ' i gations re. -
cells. CHREREY Dot l a8 defin i Tt TGS 1R ie phciion ofa
numb¥R6f &U@rs§@§gﬁ1ﬁﬁ&? prét&ak, Qhélﬁdﬂn )%twmhq&&tbrscmmeﬁedl a
for cells tra ected with CKR2 and untransfected

metalfapirotsinasisrand girhibitess ef meiadipprotdinasemsTlaist &g olcidie sergening
metho %ﬁ%re ?rovgq‘éﬁei‘f?volyee {r&q}f ﬁg '\x%lgtlﬁ%ﬁ a?eﬁ’é Q%éﬁ? %olg]iﬁiages the }%roductlon

rverse ernsy 1 nc

of cerédif @fd(iftﬁ&"éctoﬂs5chm{o&iﬂe@,ﬂﬁéthﬂd>p’ta&ﬁ&s@mﬂ1dl1ﬂ1|nbbd)1ts®lfs of
met al | oprotei nases. Thus, sonme of the screenin

metalmmwgsqsmchecmv eang REEReRs. WBrErHt Memgnapdedgit cells
(or exgrraét\‘”lg\?%er%g@ ﬂ%art M Vh{]&n&@f ﬂﬂﬂﬁtﬁ%&?um%fon&lﬁrohébﬂ is was found

|nes prot el nases an
to inckdabé thetproduodibn olﬁﬁie&ﬂldl)&ifﬂl@R@MthRe& plyeifiOeCRMples). sone

i nstances says are, conduct with cells or .
ext r actlé14l] héﬂb‘o"gﬁo‘f”rﬁ’&m‘i’%mé af?eeéﬁ“@’?%m fYREtoup ichié?qs Qgproteins
that wied HOLGAGs Wéi’ﬂﬁgﬁ@clﬁ@@téﬁﬁsswftﬁl%@c@ Blab® (1 glo%aR Sackd}® (e.g.,

production of I nduced proteins (se
GM- @S(lﬁ)ﬂ(ﬂ)@h?mo[cmm[e gThléANalE]soM@igmr(a) metaﬂomommsal@pg eMMP3)

BT TR TR ICR S NORTY G T —

these@hﬁ&?s cla(s%és &ﬁlch‘l‘éorbefcﬁ?éc%rds (e.g. GM CSF); (2)
chenoki nes (e.g. NTES, MCP- 1)

(3)
met al | dpt3it éfhmspaltleulgt profgivR3Ipn bealntsiad(ed)usmgmamdﬁ@r of

o 8RB e I e b SR SEBESH e or

use 1rﬁ£111%ﬁltﬁl%ugﬁﬂlﬂt FornINEBERMlE, G ELISK%@t! 48 c§1ﬂ1hcﬂﬁ in multi-well
det ect ed using st andar d |nnunolog|cal det ecti on

platesredh BEES A kiitfondeedtingidMBn! iswyvaighle froreDaknir damatiomdiroduct

o 5, S350 el ) BB Ry s
proteiph &k abéve drk pfwvidddin filgy eydﬁip@&fbelt@v TPIMRﬂﬂS m:hav dd abl e
from DakoCyt omati on (Produc

metalloproteinases that are enzymes can also be detected by known enzymatic assays.
[116] In other embodiments, potential modulators of CCX-CK2 are tested for

their ability to modulate cell adhesion. Tumor cell adhesion to endothelial cell monolayers
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30 Code No. EL513). Further exanples of suppliers of
anti bodi es that specifically bind the proteins |listed
w@bwse7amue provided in the exanpl es bel ow. Pr oP&i/S2005/003521
such as the netall oproteifdses that are enzynes can
al so be detected by known enzymatic assays 16]
has begthandiedporimedrlief mesetatin ingsicrolden agordloed alé:& @QBlgwleem

eSS4 100 53180t R g

lympﬁﬂﬁﬁfa@&ﬂﬁdﬁa dﬁ@'%hJBE DL RPRERIth vﬁ{iodaa;ytoﬂmes asd gfbvﬁﬁ fﬁtﬁors (e.g.,

TNFa%%l{m da ILB{b@%e %]S lsa g)lgq%%%n Y as Lon IéRg f@lg‘ge ewgeéua?lq_cgfc{r j_lgg@l lity to
adher¥n§ ﬁﬁs HBHQlla?éfelﬁ %of?lf st&{Y gﬂggﬂ)ﬁ Q%afsec{slv%IMS'Hsga}Js I?kﬁrhere cells are

| ynphatic vascul ature can be stinul ated
undew/ow oonsdiggnsdk inniesc ﬂmcfog:ﬁ ofitle Yaaotlans ifeiw. , AdditGadljyhassays to

and JL-Ibeta reSS| CCX-
evatoG e sq rep e E o 6 bacher 10 Gty UH
Micré@Ralaa! 3BN2orsbo sloak))c adhesi on assays as well as
assays where cells are” under flow conditions to mmc
the force of the vasculature in vivo. Additionally,
assays fo e\yahda%e adhesi on can also be perforned in
vivo (see, e 5n Andrian, U.H Mcrocircul ation.
3(3) : 271 BON geh@Abdare df3tidlly 1\1@1&tiﬁiﬂtﬁy%fy[o¥ H1d fohgRMiSscreening

that are initially identified by an the foregol g
methedsrcag e A themiaskrdds vakidate therappgal acilééy eBrefeyakly| su%asté ies are
P
cond 16 SARSEEAS APt A TPt ) 0 s
admifiisteriag a tdadoniponid fedisfieddiainges inadhidnéditte ahngimallteaderves as a

und identified during.an jnitial screen to an i
dlsea%mpﬂ%q 1 foryymans apd theggleterminipg sféla%@S??éan £ SANCHY; Apfpsardial

infardidd, \t&/?lgrlfhalﬁje%hﬁ% B R dfsbadel ?el%bﬁ gg%?g gg%ngms) i§ gtrmodulated

nmyoca ifarction, woun or "ot
and/od tteatiscase medoaﬂﬂmbntmamalgora‘@én &he spimad miodels ald:lﬂlzecbmWahﬂetmbn

s et he SLSeahe on, Eondon Lo, STl oL ALet oIS nctuce,

but a&%@hﬁlﬁﬂe& t@rpﬁn{mllc% phs Al idn. Speci fic exanpl es
suitabl é animals include, but are not linmted to,

pr i mat d$18]miloepme gimbodimabnts brthmmmmmznnpcia;lg]aremse@ tingsreen
i t t hri.t ..
and/of SRS BpURY dos FyaBatt HEF imodtiere O RaGkHar ngBptary erhrits
animd1 M delidbihasd, & LGHe 66iRden EXABA aftyrity (CIAD bhithal aiHdeR!

nodel s i ncl ude, e. g., the collagen-induced arthritis
(C A aninmal nodel. B. Agents that interact with CCX
CKR2 25 [119] Modul ators of CCX-CKR2 (e.g.,
arﬂ.agonclggem thut ingwactstig) CCXRCKRC ude, e.g.,

? ; :J ie g ° 3:1 ﬁ& E‘ﬁ‘ﬂﬁgiﬁsn‘%e(ﬁg %1;? ? S8 eaﬁ{ %g%%i ?Ihagto%sttsgl Ffu} include,

e.g., @fiBbiicO(i8EANiGg AMINOEIhSS huhiNABor d@f‘tﬂ%g%f ReldREpbtedRSthat are
udi n

or variants fthereof, chenoki nes (i nc but not
lmownllmlteee@t)xs@laé,mganlaﬁwlmulqs SRBAS, € me\ﬁéﬂﬁw variants

B R T S e

mimetics, chemoklne polypeptides, etc.
[120] The agents tested as modulators of CCX-CKR2 can be any small

chemical compound, or a biological entity, such as a polypeptide, sugar, nucleic acid or lipid.
Alternatively, modulators can be genetically altered versions, or peptidomimetic versions, of

a chemokine or other ligand. Typically, test compounds will be small chemical molecules
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chem cal compound, or a biological entity, such as a
pol ypepti de, sugar, nucleic acid or |ipid.
w@\dosonsss vel y, nodul ators can be genetical | y BCT/88m05/003521
versions, or peptidom neti @28versions, of a chenokine
or.other ligand. Typically, test conmpounds wll be
and PERdes- ERUHIELY ThbrsEriFasoMEoWBbBIGF45a%aS 2 potential modulator or
11gan<? gﬂlb’%@?@ép@i@ nt1g§, %tgguﬁlgxggét%%n c@éﬁﬁdgﬁh%&ﬁpg tdloSFOIVCd in

chem cal “conpound can as a po
aqueas or biggard especially RS Byisased) sohgions menised nThaisshaugh designed to

st aften ounds that. can be dissolved in aqueous
sncePh ek S0 SEIBONRG L Nt S, B, 0L SOl Ed L SIUEOUS,: o
any cOiMenans SHEclots8fs] WRRH allypREIERA ih gﬁﬂlﬁepgﬁ‘g‘f iﬁ%iarlo;c]iéer formats

libraries by autonmating the assay steps and “provi
on migkihes atss rrohotic amgystoliweHibe Rppsaiateddhatohas seeymany suppliers of

ches Sy RE B SRR S0 ) B8 RS s Ppape, Siem
Aldriets@ayIsguis, MOWHIkDEh&RiRE. BibHeRlcd i1y HIREERCAL, SwWIBRWand) and the

. suppliers of  chenical conpounds, including Sigma (St
like. | ouis, MJ), Aldrich (St. Louis, M), Sigma- Aldrich

(St. Loy, E . Chem,ka- Bi.ochem ca, Anal yti
(Buchs A AYEbme SRS YR HRGEh 1 el ot tess than
1,500etationl, aed irssomehesegiest thah 8,060,B00DEY; S0 or w0 @httof The
ss than % 500 daltons, and in sone cases | ess than

| : .
relativiely pipell g of Be@EcTinean by desgebla Rpeasia smalis molegies e ¢ higher
i | i . i I € 1 -
158 0 SR S i

charagthystice,chelnilinglorgrabpaptide than aggas with diglict hol@athr lweight. For
har macqki netjc .characteristics, ipcluding ora .
examﬁlﬁséia‘%‘isg%ﬁ eelyo RGeHecssHfikat divasasechen eereabilifeqghiolubility

. . t q .~ |
v S P 0SB P el MR s

the sugtesic@Hb end Dls);i havingkd meleculhr weight ater 608;: halving agogfoswer 5 (or

t b expr a t he sum of and
MLogg 8t 315200 BRBRE Buc & R D Do S aec Bt (ehbsbrose o8 e fum of
Ns anl QBF 8Lk, o5 LliiskiM Q0 RPYRlg DehiDdry KR9SS 95251@‘9.97'ﬂf€@ﬁ|\€0und

than 10 Hbond acceptors (expressed as the sumo
classeg it axg)subseaes for hiologi¢ap irawdpiortens ast typidily BreaptiDes fovtké yule.

Res 23; 35445 997 . oun 0.classes t.hat are .

subst r fzezi Pé)rn ?%P%‘éﬁggﬁ’ H@?’&ﬁ@ﬁ%@@% PEOErRe Wﬁ?ogiéllﬂ?lve
providixg & pbmbinatorial Eleenitall o peptideddtark toiamifsTh albdBithber b Btential

t hr oughput screeni ng methods involve providing a )
therapgpigF R ida (Podeniil Brrrulgior pegandecomnsnads). Soeh Homitigatarial

l.an & b ic C ounds .
chemiy SIS UTRE i RBLEN, et HABEL inel AR, as deseribed
herein, toidtitifgtiosse dibrarg hesmtead (paitlRn Rk cBShical speticgandhbelasses) that

|ibraries" are then, screened in one or nore assays, as

display adlestradeamstspistie psivito Thaspmppyndsibessidpntiffedropn semes s
convehfidal “1e4d @(glég&ﬁ'ﬁb’e @#caﬁﬁﬁ&h?e?veg foe %H%%sﬁe?ﬁi)alrﬁgfcttual therapeutics.

di splay a Ired characteristic a
conpouf@s] t Ausnitdeatoiiflichemahlilzaryie aaslledtonwEdivepseathemical

"l ead co nds,' or can. thensel ves be used_ as ..
compQUIHR RSP Silhsishermival sypBise ot biotagien] sypthesls, by combining a
numb& AT héatear vl 1daRamb &3l Fdrté&gﬁléle', 8 lifte %{r%%a!tcﬂ{hl Qhemical library

di verse chem cal’ conpounds genérated by either
such ag hgalypaptideyifirheysis fororedbiyabotimag a sstrtflekanmal tyilding blocks

. C Kning a_ 3Q .nunb of. chem cal "bui] djng, bl ocks." .
(amin G100 B B8 po b B O i oo IGRRL ko B of e
acids in a polypeptide compound). Millions of chemical compounds can be synthesized

through such combinatorial mixing of chemical building blocks.
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such as a polypeptide library is fornmed by conbining a
set of chem cal building blocks (amno acids) in

we@sy74essi bl e way for a given conpound | engtPCT/USE05/003521
the nunber of am no acids 29n a pol ypeptide conpound)
MIllio f chem cal conpounds can_ be synthesi zed

thr ougrﬁ% c HFTERABHMeAngrscErentvis,af sgmbmatorishrReanicgibraissgs well
knowj?ll 9%t oY Qifl %)g{e% &iRh %%#xﬁgo%%gé%éﬁ%bf%%ﬁ [11:11%&31? but are not

re aration an screening o I natori a
limitéd tor mptlds libsariae (see, kpoWS. Patent 5036195, Bsikid, ns 5 Répe Prot. Res.

5748 os U HoRRioBi: iy Vit § et PRI RPN S Qestcgigries o

geneﬂe)tn% clpahiesdivrd 16&315@5 cFaHrah%% beld3kd. S’uch%@hlsn%soihclugg Sut are
7.487-493 (1991I) and Houghton et al. ture

not 1135f¢d$m: P@B’fO(dEE(@Z) PCTRwdicatdreNosWQ %HIPW)&lgedmtlmprtldgs (eg.

per B8R P RB A rngt 6580 5, PR Hiemit o gwo
92/00081)) benzB@EinMﬁésl (‘é%t JIOR. P, N¥G 944 1245 38 ersmeRd6h as hydantoins,
pepti des Publ i cati on WD 93/ 20242 random

benzqﬂug.eg]np@@we(imegt@le@ (Holbs et pluPriocaliitodcadh ScanD 4 90:6909-6913

(1993@)2 g@ﬁ’@gﬂxf pggﬁépqgiggﬁggélﬂgrécﬁg ﬁlmg hoemnéS'oc NA4:6568 (1992)),

nonpé}ﬂfdhbphpﬂdémhﬁﬁ&s avith giu&%ﬁtsbafﬁﬁdlhgl()lﬁﬁ&mianﬂet al. FJ. QGner. Chem.
Acad. Sci. USA 90:6909-6913 10 (1993)),

Soc. %ngg%}d§ (b%ng)@ é’ﬁ%l?% ogg@@q W}gsgst of gmall cymp,gﬁ@é libraries (Chen
et al. gqmerséffem 1} A%t 3?99?4@ ’ollé ésd( |_e|t al., Science 261:1303
uc nmann

dom netics wWth |ng I rSC

(19939) aaﬂ/or peptidyephostharates (Sampbéll]léz cﬂZI?Q@Z mems%)sg (1994)),
npound

nucle%ina?f:l &l?rgriles? amugtg)l%}/ g%etr]gee?\%ﬁd Brr})%g@ﬁ?up% pentide- migleic acid
librarfe} g.%g 2. g, 0].$ a6k ?%@9@@97 Qﬁ%‘i‘&) tllb"i’énes (.é@ ngc Q’a%gﬂn 3343 ; Nature
(1993)) 7" and/ or peptidyl”’ phosp onat es bel |

Bzoteazmozo% izcaagsoseabmwg) asspccmm)wzw na;rbb]eydratadibcbnes (see,

o5, Wiy D017 Setaa Hanh o AP HD) Ty 8 Be ons £ gmal organc

moledaleshbﬁﬁta@@ke 2.2 Rn8&BIze gﬁﬁ% @éﬁ@lylcmw 6]%12 &?%)1(%69331&@93’)
I ot echnol ogy,

hn et al. Nat ur e
isoprqDBB0Y . SiRe RTES G66H: Toett dingws ohaidiie arbbial ) S stent

s.549 ey S, U BB S5 R o pog LR Sompounds, Us.

Patenf®)566,98 B, Uehkddddepies, ToER8, F40and theMkedi azepi nes, Baum
C&EN Jan 18, page 33 (1993); 20 isoprenoids, U S
Pat ent [E2863ayges fenihaprsppatiae abeombinataaalditinnassaie pegmercially

avallag’i%g%? %%@57&\%}%§§3%M§ R}{Hn%h ?ﬂp%glsﬁgggpl%&lgg@ﬁee%@ Symphony,
o At s e o Sl e
Becosg W St A B0, PBSHNS SORb AL Er #1 thegnsgiyes BP@mefClaﬂy
el e B R A o o F o v n W B3z
Pharndgeptiicath, Biktony BAcNBrteEBidseientist Coluiiia, MBQetEl)us,

MI1lipore, Bedford, MA). In addition, nunmerous
conbinatorial libraries are thensel ves commercially

avet| al},gipireRSf dogentOFENEX, Princeton, N.J.
Tri pos, Inc. g ouis, MO 3D Pharnaceuti cal s

E?(t Ioﬂhllgfq] :}@x% K B%%g@ém 1n<>1uc|irb e.g., a;tNPboc?y antzlgoms(t)s

peptide antagonists, siRNA molecules or small molecules antagonists.



[126] Inhibitors of CCX-CKR2 can include, e.g.,

anti body antagoni sts, peptide antagonists, siRNA
woredosomees or smal |l nol ecul es antagoni sts. WO PCT/US2005/003521

2005/ 074645 PCT/ US2005/ 003581 30 [127] Ceneration of

antibodies is well known in the art. In some
enbodi MdAlls, Geperatisndifestibgsissiis wellfkapwodx ey Tarseme

- by 1
embERRERL il B i) LRI SRS el TR
with @E}X -CYiRe agbnistsnsonined DTACr SIVF-i1 niAnyibadies inclutie| angtitng of
) boyvarlants aor fragnents, single chain 5 )
imumy PRIty RgFRinciRding PntiRAd Y s ARtS 26 §?@§lemé{ ngle ghain
5 anﬁbweé}&l SianSEPOCRIRAN SuibBRRL e ant agonists are

provi ded. Peptide antagorists can be readily selected

usi ng dh38In dn‘@dter@mbﬂéinhenlm poptiddi aapigayistsecdpoivolpide Peptide

[ tif tides t interacf wth X- CKR2.. [ 129 .
sntagp S e EFRH FRERES 1oigf ARAM AP P KB [y feologies to
identif ?efmdes B8P IR&aEONith EBXQEKROX- CKR2. See, e.g., U S

Pat ent Publication No. 2004/0019001 for a description

of varll2Us Iu?)ﬂmgtrfopdmsentﬁi siRINRNmohesiubas @k evsed o weibit expression
0 orcot Sk 8 PRy FERHEIOEN BRI g g of

variofid @gRgRitnebf &E@ﬁ@ﬁi&é&%ﬁ a9 vellas Pawith Gddn@f dy LRI Bequbfdes. For
exanpl e 23 nucl eotide fragnments, contained within the

exampley Hsttargelesgaesice is pasqdgnisivgo amfg|a)l§t of ¥} fragrapnts or subsequences of
t
o perTISLHIE 0LARAL 5L A ERILERnl RSy Sh RN AR BEULES
sequetidéel eFolbyrsih g andlgsis dfthkirfsyruditne Bpadsirableifvatures; tH@\I&RNA molecules
nol eéul e or the m)sﬁ preferred target site Wi thjn

15 are sqregngen FNA %@airéﬂe@ tuyer3gpinea naQslebSYstRso IR ey, the west active
SIRNJIRAAL RO bR ncgﬁ;& R @11 SR ihin %é;tarfﬁefll{ﬂgi Sk

I'n one e |ve conpounds
CCX- CKR230todulsatne reﬁ)bodmﬁentsh thepneddatbrs of (X IR A axeesmall

t he gener struct R3R\~/R2 R4 Y
Organig; ezbleéahﬁeorteu gbodj et ke TR Bk hydutators
of th@ﬁl‘ése%@ﬁﬁeﬁﬁ&rf‘l?éve%’eb%ﬂel?dl'Et‘%@ctﬁr‘%?gbenzy' ring is
I'ndependently selected fromthe group consisting of
hydr ogen, al kyl, 3hal Rs\b(uR% uted al kyl, al kyl ene,

al kenyl , aIkynyI, cyclan cycloalkylene, hal ogen,
heterocycIR;, v, aryI ne, 25 heteroar

het er oar yl ené oxy, (?Hk)axy, ., niso
1,20r3; Zis fr -
RS
20 o R®
) ; where

m is an integer from 1 to 5 and each Y that substitutes the benzyl ring is independently
selected from the group consisting of hydrogen, alkyl, halo substituted alkyl, alkylene,
alkenyl, alkynyl, cycloalkyl, cycloalkylene, halogen, heterocyclic, aryl, arylene,

25 heteroaryl, heteroarylene, hydroxy, alkoxy, and aryloxy,
nis0, 1,2 or3;

Z is —CH- or —N—;
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WD 2005/ 074645 PCT/ US2005/ 003521 31 Rl and R2 are
each independently al kyl or hydrogen, or Zin

weoebionass on with RL and R2 form a 5- or 6- nerdEUSI05/003521
ring conprising at | east ors@ nitrogen and optionally

1 ris one, or addj ti onal _het er oat ons,

R m@%f% ‘?PBS?CE&ﬂV nﬁa‘f%hs%@ge&nalr Zyn a%bmﬁ%bwﬁla &@P@R form

Slabﬁtdr%%@ﬂbwe&h REmBF nBldoRS AR
the group conslstnlgngln ﬂﬁg ﬁkaé ?Eenyg% 5 B@%&ﬁﬂYCBRﬁhmng
b@mprm%@ad@h?nalhetamatmdasvﬁnetwt ed heteroatom R3, R4,

a Lag .1 ndependent | Iec th

cone oS e SRRSOt SR isubrhrseE i or more
a|nk(}iétwsa;|eléltieﬂlfﬁ)m ekt GOI@!SKN@H alkgly ﬁﬂ(@fi‘ﬂ’lkﬂﬁenyl benzyl, sulfonyl,
cycl oal kyl ene, heterocyclic, aryl, aryl ene

hé‘f’@ﬁ@%ﬁt tedh@?@ﬁ@m,yl ene, hydroxy, al koxy, "and

3 RALY: I EOVi
R, R3 kR ot 8Bl s i MESRR R g I dzpeen, ac
f il sanbmmwh@llkyh,ydlkyla’(eo bien¥INgRyiy1] @cﬁaall@m tysloalkg s,
one of , R4, and R5 is hydroxy, alkox or aryl ox
oretepcyGlicienyls #ralenp thetpraary hpf@rq%ylmh Xmallmy ch pyloxy;

cgppi nation is not 15 - CH2ZCH2NCH2CH2-; or provi ded
that if Rl together with R2 is -CH(CHG)(CHQ)4- then zZ

R® is alkyl @@fydragen; provided that if R5 is t-butyl, then R3

hydr ogen;.ar rowde t f R4 and R5together
¢ BINEBHEDRpdh ulioRin R Rl 8 B eathst WHRE. Brmgoholiny]

ate n t nig e
B e O I %aﬁ‘l%;;w&.%ﬁé&@*@%%%ﬁg%ﬂ% 4

Detidsask thatif n2b@isaarbou.add RPrand iRE iioemaibiPatienis not

on hb 60/ 516, 151, filed Decenber 20, 2003.
~CH%?§§T?ﬁ$; y bond connecting the olefin to the

s phsfiddduhedf Rh espsthef i sts QOHQCH@(CH@&— ttH&l 7 i N HR Yy
be either cis.or trans ,R6. I'n a preferred

eppviadthet if R isy- ‘t_mtylgthe@R 153hydr®g®m ot her preferred

ﬁ%qgﬁeﬁecﬁ%t’lf 1%4 :3sz % %fgfiﬁ_ ﬁgﬁrg}eﬁe& rg,r,glbe& aﬂéqgft one of the

atomsrh’oﬁﬂeﬂ foetde phﬂ’gﬂ) ﬂﬁg $s duadd. tS’&@ @@1 Prdlisiosd] Pdfeht!ABplidation No
drogen. In_a furt her enbodi nent ,

60/ 43/&»%@ efFlF"é H’e% 2Re200and - ReProyisirnehPatentrApnligatior Np,
60/518\"?§¥ q-ﬂg{@gegerﬁfggrl%l 50d3133] I n anot her enbodi nent,

erred conpounds have the general structure (1),
Wh er e R31] RTheansy Bondc@mieoiiigpthe destinl ty tllikyﬂl‘b@@tﬁfbd phenyl ring

al kyl , al koxy, 30 ary}oxy, and
Slgmﬁgég?f y}%gdf%maﬁf Ry pitheaysiser Ghaps oy ‘%m Ka HﬂésfeﬂRd em&ﬁélmt@t:awé 1,2, 0r
3. In éﬂlﬁﬁ&%ﬁ‘%ﬁ&ﬁ ¥mb§él1ﬁf3ﬁ‘b/ nq§ 2 Ry dr %95 rtel ﬁé?&'}afsé'mb diment, n is 3.
nmbodi ment, preferred conpounds have Phe gener a \
st ruct (3] ( ) anotheg reenbiRdimeit,pyrelfenge nompourds hanelthiezenasral

s b B S L 0 B ST e
gener® FROCHFERMY, whBR RSishydkagen and R4

[133] In another embodiment, preferred compounds have the general
structure (I), where R?, R*, and R® are independently hydrogen, hydroxy, alkyl, alkoxy,
aryloxy, and halo substituted alkyl. More preferably, R’, R* and R® are independently
alkoxy or hydrogen. In another embodiment, preferred compounds have the general structure
(D), where R* is hydrogen and R® and R are alkoxy (—OR), including trifluoroalkoxy groups
such as trifluoromethoxy and (-OCH,CF;). In a further embodiment, R? is hydrogen and R*
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al koxy. In either of these enbodi nents, the al koxy
wW@e@ap74s8y be net hoxy (- OCH3) or ethoxy (- OCHMDHBY2005/003521

[134] In another enbodi nent32 preferred conpounds have

fshe ner ),, where 4 and R5 toget he

and Ry sf3alKOhat %t@%r feesea?rf%odma nth, dhech %ygrorlr wgftygqe afhoxy (-

OCHaWhRkyRr@CELCEY). enbodi ment, R3 is hydrogen and R4
and R5 together are -O(CH2)30- - (CH)4-, or
- N( CH) i34 [Imas?thr:rnerabmhment plrﬂﬁﬂchdlmmpoumsdiae'ertmjgeneral

soucGRREUR LD 115 B0E B ol HSh RSy S fal o
anothbleprefemmernb@mmém,tle’n@ %_Z@ﬂoggn g[rcpmband R Rghthef SEL @(ng)gO— ~

enbodi_nent, conpounds have the general structure (I
(CH oo )zNi-s CH and Z in conbination with RL and R2
forma er cli r re
pref er e[gﬁa] Ig%é({)thﬁlo m%g%}gg efer? % % BP?%SM%LH P ehe(ge)nferal
structwied(De whefesZ @Hn’aagananer mcxm)ﬁ’(’ﬂjlmioanaVltW\Rf R ﬁﬁ!ﬂl a‘:ii?eteroaryl or
forma het ocy lic group containing nitrogen.

heterqayFhiygioUbe fbbBIHEFRY CTOPANMERIntamRRIER baethE Eicapigsture (1,
wherd E'isn@ﬁ SHB5H JoH{b‘?ﬁjau% WISRPSI RIS o H@Jrfi’i}gr %ﬂl}%éterggychc group.

pyrrolidinyl, piperidiny or pi peraziny
More Mﬁ&]ab}éroeﬁmonmﬂ:is b ¢ltd gameraﬂ stniatmret(f)ewha’eér BAW bnd7. in

het.er oc 20 ude al kenyl, al kynyl
Combwb%gﬂ‘ﬁr ag k0o g%FEEF{?{H yclﬁ%sr@?(lsgpwmlzﬂyr&mz . Ina further
embof¥EHn® ¥ in J@)%{‘tﬁﬁe@f%h% R! QrﬂinhﬁJdndaes%’osﬁtﬁteﬁ%r %ﬁﬁﬁ)@hﬁrltédy

preferred enbodi nent, the heteroaryl or heterocyclic
morplligiyh pb/gfohémbls pipetitingl, Wi pipebazingy lgroupheny| , net hyl ,

ety (P AL TSRO AR SR S o

alkyl, @nenynam@hmeayoroakﬁr @rfyﬁ laf 3k 1 CIRATRBRY al@kyt mire;@ﬁ %@!roatoms

structure (1), where Z in combination wth

and hglidegn Ik gapecially w@fm@ﬂ;ﬁmmimntstbb b@ﬁerqaané@r heterocychc group is

substlﬂ%f%]c{ ﬁr th% L l}%rr ﬁ?ﬁpmte&lg?eﬂ{ cafg Ogl @ lloi% lnré%hyl '(—CH,OCH3), or

cyclolmxpﬁmé:diywicm(@kmr1))%o@sbenZyI , phenyl -, or
sul fonyl - substi tut ed pi perazi nyl group. Especr ally

pr ef er 161 s ibers erobedimiat 8 peueiaen enmennyadinag thgasneral structure (I),
where®, Bﬁfnbﬁéqo?ly\lzrth Rly GhPR? i%yén 1Ny metﬁu&ze 1 g@l %ﬂ%ﬁ?ﬁkt

cycl opropyl amnyl, 1sopr op am ny am ny
pyrrolatiaylgrennebenBylepbemh, yethyle cttglihst $dbl§t1mdedhﬁ:t@6ﬂaﬁ1mﬂibst1tuted

t the 3 srtl n of the eridinyl ring, [138]
Plpeﬂérﬂéffrrerlpaa%r FRYL S@é‘?ﬁi’gﬁ%%l lﬁa%lp@r@émg BOUR Espemally

roferf BHHERd bblbro tcm Fup€ indlude b £
preforfl B R sk roat bl G MM EIRLRD 4B bRy ARt
aminyl cyclopropyl aminyl, isopropyl aminyl, benzyl aminyl, and phenoxy. Preferably, the
substituted heteroatom is at the 3 position of the piperidinyl ring.

[138] In another aspect, preferred compounds have the general structure (I),

where Z in combination with R! and R? is
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N--N-- Nss'"' \~ - -NS NOor [139] Preferred

conpounds havi ng the general structure (1) can also
wWhawse/0Zi648s a nitrogen atom have Rl and R2 eaP¢I/aS2005/003521

al kyl or nmethyl groups, or 3ave Rl and R2 together 5

formng -C(C(O N(CH3) 2) (CH2) 3-. [140] In another

enbodi nent, Z in conbinatiog wth RL and R2 form

5- menbered ring includi nggfi trogen and optional |y

i,ncl udi ng. one or nore add)tional hederoatons. In 'S

N 'mepi, i s-Prefer 1 andsZ N preferMbly o |
_@m AN egpeci alﬁi%\‘ pre err§@i ﬁthi sf\Q
ty Zin I natjon w R1 and s R7 vV 10

[141] where R7 is p’referably hy’drogen, al kyl , ar’yl, or
[142] In another preferred enbodi nrent R7 can

be a pgenat ed benzyl or phenyl group. In a her
enbodi ™y R7 is preferably hydraqgerm, thy—léTN et hyl ,
benzyl , .or para-frUbgo- henyl . l%— 143)) In an
enbodiﬁégiigthg—activ c% oundg of pr esent

i nventio av thg_géneral ucture (N hy R3 CN /R4
| Ym (i H2)n/ RS NV / \ 0 : Where mis an integer

from1l to 5; WD 2005/074645 PCT/ US2005/ 003521 34 each
Y that [$3%stBrefietred compolosls hyving itheggeneral stdeperedBroah plso have Z

sel ected fromthe,group consistin f hydrogen
as a niiyygef afam haVE Ry apd 1 Badh a8 Of meRyr ereups. o Parg R and R together
formiak KC@(O)NEL RRCKN ),  cycl oal kyl ene, hal ogen

heterocyclic, aryl, arylene, heteroaryl, )

hot or odi40lers anothgtkmokedimaniZan koxbinaBorwits R and R fog 2

5 —me&ggred ring including nitrogen and optionally including one or more additional

heteroatoms. In this embodiment, n is preferably 1 and Z is preferably -CH—. In an
especially preferred embodiment of this type, Z in combination with R! and R is

R7

)

[141] where R’ is preferably hydrogen, alkyl, aryl, or aralkyl.

[142] In another preferred embodiment R’ can be a halogenated benzyl or
phenyl group. In a further embodiment, R’ is preferably hydrogen, methyl, ethyl, benzyl, or
para-fluoro-phenyl.

[143] In another embodiment, the active compounds of the present invention

have the general structure (II):

o : where

m is an integer from 1 to 5;



R3, R4, and R5 are each independently selected from
the group consisting of hydrogen, alkyl, halo
waasoi4eus ed al kyl, al kyl ene, al kenyl, al kynyl PCT/US2005/003521
cycloalkyl cycl oal kyl ene, 34heterocyclic, aryl,
| ene, heteroaryl het er oaryl ene, hydr oxy, alkox

each er At StEwips ﬂ{emrqylmguﬁ H@ﬁm@mﬂ}ese(lercyeda@@véhe giloup \@,gwstmg of
nycfg%ﬁnaqﬁ 1l iy E!%bestlﬂ,{t‘?iélgy]t %k&féﬁe At §' i e&f ﬁgaoalk

ring signi

orcytloalkslenk, b geh hadrot jitic, ﬁﬁb@@lmhetemgﬂ,atdt@darylene,
cqnmpounds have the general structure (11), where
o 3

n hygroxy, and Yaer enbodi ment, preferred conpounds may
5 anth%? I general structure (I1), where R3, R4, and RS
are Stituted as described for structure (1) above.
RAtaerc?meachm@emmuy spleetbé froarithe grmmmmdssmg/efmmgen alkyl,

R ibs tuf?é@ﬁ%awﬂg e ptkaT el SRt e R

k'lﬁwoé}@hé €a19feng) rlﬂa‘té}@é 1, Blekdariiend, MOdRkY, alREWy, BEd aryloxy.

used to synthesize the acfive conmpounds of “the present
i nvent |[Ma4] ak@@rs@naﬂurfs@habws; the Wwvhorﬂd p@fmgpmthb@ﬂetfm to the

10 substBorBiSIT g st 08 o e e o s V'R
KN 2) M148]5 18 ahéier erfbodRinend prefdbd¥heands hipHivd e goneral

Schene 1, al deh under goes a condensati on

de (2)
structuees@bi Wherwntlﬁ 3. ér ﬂm\hqr eattiodingis) profesred epmipeynsds may have the

[ 4p & r
B T e s
aboveTBit Presay,rspeidBadefired bembealds 2ave thetgeserkinmmnitre (1), where R,
R* those of ordinary skill in the art.
15 , and R” are alkoxy or methoxy.
[146] While many synthetic routes known to those of ordinary skill in the art
may be used to synthesize the active compounds of the present invention, a general synthesis

method is given below in Scheme 1.

R )®¥<
2 ~ - -
Rz Ym Ym
(3)
2)n

Rg Z\F 2
/
Ym

R (CR2)n

Rg o /Z\RZ

Q)
20 Scheme I

[147] In Scheme I, aldehyde (2) undergoes a condensation reaction with
primary amine (3) via reductive amination. Suitable primary amines are commercially
available from Aldrich, Milwaukee, WI, for example, or may be synthesized by chemical

25  routes known to those of ordinary skill in the art.
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WD 2005/ 074645 PCT/ US2005/ 003521 35 [148] The

am nation reaction nay be carried out with a reducing
w@®an74ems any sui tabl e sol vent, including, bupCHU$2005/003521

limted to tetrahydrofuran 3THF), dichl oronethane, or

met hanol to formthe internediate (4)., Suitable .

reduci rd48lgehiesamigptiomisactipigassbe ¢asHct @Ecyitlppreducing agent in any

suial OB, oot Bulilh LB Ry SRETED), giehigpometyane, or
methnoDigfor@ithenntdafdiatSE)). Shitablarsdullag agsnts &ir tld condensation reaction
) etrahedron Lett. 1990, 31, 5547).; sodjum )

inclad DHEBE HOKPHORGHy SPLEE AR heasitbe I dreabadiin Magiser, ot al., J.
Org. ghelﬁ! 19901 55,1 3384he R, gte ¢f aii%,l%ﬁal?%%rlogl%%@ngo, $9d5347; sodium

orohydride (as descri n Nutaitis
triaceByoxyherohgdridz0@s (488%3d in Alpdeh-Mgpedytes obr BrsrafledindLert. 31:5595

cohol i.c descr.j bed i tabane, et al .
(1990 RSB RsE Ta o at LS ARG R ST RR (12800 from
pentad@86hiy1Rad alcdh 5 KO %a@tdeé&ibed th Wheban&RE al., F@¥dhkdyon Lett. 1879
Trans. 1:717 10 (1984)). [149] The transformation of
(1974)}iteed b poriligeslps descobapimutrdter, B) ahwly Uhemcdeaq i Ragkindiyans. 1:717
(1984? any suitable solvent, such as tetrahydrofuran or
a ‘chl oronethane, with a suitably substituted acyl
chl ori de49]n TeasgRRemafioRohiatemedigfl(4pfoycoaiponad g@&ﬁﬁy be carried
.are preferred. Es%eci ally preferred bases include .
out iny q\qyeqpﬁ?,blg gelvents suehias m{rqh@j@ro@gg@ or cflngh]chgmthane, with a suitably

substfiy e SO iR in bRiGlce 3P bR orplly R R RRVER pft Bt
Espe%ﬂ}bpbﬂeﬁ@x;eg&ﬁg]&ﬁhclud?ﬁfetlﬂ&gﬂiﬂ_e ahy gluﬁniil@s base.
t t r r . I .
D c;né | dﬁé%;lllé‘%ﬂ%g‘)@% ﬁﬁ%éang SR o} Bisamesiats, (4hig cqgapound (5)
i : ; [2.(31l7: 522
can G A R Rt et oF P
dimethyTuphiopgl) kydbadiimodepy Midyadehexglcarbodiineidp (assiesaeedfin B. Neises

o Qe el e (o 20, dostl BTl KB s,
t ~ ¢ i .

R i R

describied imEc Bloriks Synap. Goweprablel)sal ts thereof, wherein the

subscri n.is an in er of . 25 3; the .
synbol [8a1F dp el amedt IaftyeR ot R e nippgspaving
the fdehut: al kyl, C1-8 hal oal kyl, C3-6 cycl oal kyl, C3-6
cycl oal koxy, C3-6 cycloal kyl C1_4 alkyl or C3-6
cycl oal kyl Cl-4 al koxy; the synbols R2 and R3 are each
menber s i ndependent | R?€e| e (ffom C1-8 al kyl and
Cl1- 8 hal oal kyl ,or are op Nconbi ned with the
oxygen atons to whi clg3gd dltaghed to froma
five- to ten-nmenbered ring; tye letter X represents a
bond or CH2; the synbol Ar 30 represents a _linked- or
and 2}l pharmaseetjcaily @c sadts therepisyheram the supserpt 1) stapdpteger of

from 1 ¥8 5?&1@ %ﬁbé‘i Iii féﬁfe’sents a hydrogen, halogen, C;-g alkoxy, Ci-g alkyl, C;-3
haloalkyl, Cs-¢ cycloalkyl, Cs- cycloalkoxy, Cs-¢ cycloalkyl Cq.4 alkyl or Cs-¢ cycloalkyl Ci-4

alkoxy; the symbols R* and R? are each members independently selected from C;-g alkyl and
Ci-ghaloalkyl,or are optionally combined with the oxygen atoms to which each is attached to
from a five- to ten-membered ring; the letter X represents a bond or CHy; the symbol Ar
represents a linked- or fused-bicyclic aromatic ring system; and the letter Z represents a five-,

six- or seven-membered saturated nitrogen heterocyclic ring that is optionally substituted
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Si Xx- or seven-nenbered saturated nitrogen heterocyclic
ring that is optionally substituted WO 2005/ 074645
wWERADSNEBE05/ 003521 36 with fromone to four RACT/US2005/003521
substituents independently:ﬁelected fromCl_8 aIkyI
Cl1 8 haloa Kyl 6 cycloalk |, C2_8 al kenyl,
with FpRRyRgIto fa u stwrfgam dereopRiiselociiRAtors; salédzﬁa haloalkyl

BRGNP SPFRE SRR o

X'CoBf et €0,RE, exfcanRaR‘l kxlmmm@mld XS R4 S%NRQ{banmlNRaRb

O B eSS T B 5 et
and Ranglnd@ﬁéﬂdeﬁkl—@éclféd frorﬁ '?1%1‘8%@15 &N iR @l 'Iﬂtg’ﬂk C3 6 cylcl)?alkyl and

portions of "each of the R4“substi tuents IS 0
aryl-Guiliyi, tand exchevin thefaliphatonmrtionstdfreeeh okt &' sulsseiltlmmtﬂd optionally

substltgeg)wﬁﬂjr%%(o& Eﬁ]ﬁ%@i%&@_& sele%ﬁ?@ gﬂ;&ﬁgnm(@%@m,
-0C( S (o ) S(0)NR™),
W@%I%%S(O) H)é§05Rm 1%@) O Rm

NiE, -C S NB NHC(O)R™,

%WW A O R AR o
TORNR),, - NRIT} ,200, HNRUG(FO), 2NHRO eﬂle‘i“eo hCN, -NO,,
R gmml S, |)%1de§)z:ng)g¥?rl§2 ZE}E aﬁsubst i tuted élmmg al ky R ’

-NHo{ NER ") N(Ro. B egd -YR|"S(QeNHE; ewﬁfﬂieah@acmi S ~~
4 /NR4 4 and 15 wherein the
mdep%hde%&%n%swlncﬁgdél {R‘ﬁkﬁpm nt of attachment to the
remai nder_of_ the nol ecul e. ({1 one group of
enbodi rid#tls, [nApmp smbofifacats, @|1§§%1P‘ftﬁ gPBmati c rings
systen1se|ected fron1naphtha|ene r4ui nol i ne,
benzot hi oph w 1 SOqui i ne, of ur an, diol e,
benzot hi azol e Ibenz (pgzol e, |1, 4f benzod 0 R4
qui noxal i R"apht hyhdl di itg [ 154]% |'A~anot her

group of e od| ments, AR%is a | i nked- bi cycl ic aromatic
ring system sel ect ed from bi phenyl (vvher e| n the

phenyl rings_are connec ed in an ortho- -Rbr

par a- orlentéfﬁ§h Eelat e to t he ngachne o the
remai nder - oN< g He com&?hndj ’5- phenyl t hi |, and
phenyl sub%tituted wth a 5- or 6-nenber het er oar yl

noiety (e.g., thiazolyl, thienyl, imdazolyl,
whergiy thezwhwyt Lind indichtes thegoiityolf attgohmenyto thp yemarmdiérmfithe molecule.
pyrazinyl, and 25 the like), wherein each of the above

Isﬁbgﬂ It Sgﬂlt |SIM oRb BRJuptofeRbointdhtd MM £ ARed BicHtHc aromatic rings
system selected from naphthalene, quinoline, benzothiophene, isoquinoline, benzofuran,
indole, benzothiazole, benzimidazole, 1,4-benzodioxan, quinoxaline and naphthyridine.

[154] In another group of embodiments, Ar is a linked-bicyclic aromatic ring
system selected from biphenyl (wherein the phenyl rings are connected in an ortho- meta- or
para-orientation relative to the attachment to the remainder of the compound), 5-
phenylthiazolyl, and phenyl substituted with a 5- or 6-membered heteroaryl moiety (e.g.,
thiazolyl, thienyl, imidazolyl, pyrazolyl, furyl, oxazolyl, pyridyl, pyrimidinyl, pyrazinyl, and
the like), wherein each of the above is optionally substituted with from one to six substituents

selected from those provided in general for aryl groups (see above).
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sel ected fromthose provided in general for aryl

groups (see above). WO 2005/074645 PCT/ US2005/ 003521
W@200p056}35 | N some enbodi ments, the subscript nPCBHUI200$/003521

2. In other enbodi mants t¥e synbol Rl represents a

hydr og r Cl1 8 al In still other_enbodi nents,
t he syﬁggﬂs Inlﬁﬁmgr?&l mé%{’(tfi’a e LAY 8f | T Lepi ethighembodiments,

; , I
SRR 7t Y8 CURIERY.p I oy S oo

R’ and R rreel pdependertlyrepreseitirhetbyloetbyhpropyR 1®,p201fyl butyl, sec-butyl,

ol Sy RRTRY OB e o

trichlgroethyl, 3ciogioptdpyy aaf thyeygen and Cl-8 aI koxy; R2 and
R3 are each in pendently sel ected fromthe group

consi stii?R) dn spme WbOdmﬁmq n lﬁpl ng';l R 15§d|§¢1@é)ﬁl0,m thﬂtgydmp

consi?tﬁfg'éﬁgnﬁr}ﬂ&geh SRp E'JtA%é lalko&grlﬁ Lé cRﬂ (B f/%clhl 1C&eéole8&%ﬂ? feﬁea from the

groupsopmbisting ef iaethel efty propie, idébrefydbutglo Beeksftyl) GoBhityl, tert-butyl and

g]g @%{33% fH %l nol i ne, benzot hi ophene, isoquinoline,
Cr4hglog $rddP 8 AT ipafiised hicaglin @omptin rngisysiemlselected from the

Q@I{gz I |
group#gﬂl%ler sgelﬂeg ﬁlglelp r gq'nmﬂﬁl %ﬁ%ﬂ% ﬁgllpé%%ﬁ{l I IH@P enzo{j?raﬂr indole,
benzoﬁhlazolﬂﬂqenmmd,dazlald?zl 4-Bén2ddibdan] qGinGx Réheand nhpmmMmé & 13a
l i ne i ndi cat es, the poi nt of attachment to the

memk}eeﬁgmﬁﬁ%fx B the BEOUPSOBYSHREOT 15 and R4 is a nmenber

selected fromthe group consisting of C1_8 alkyl, C3_6

cycl oal kyl, -X1ORa and -X1Ra, wggrein X1 is a merrber

selected fr he g consi | g of Cl1 kyl ene
and C2_4 /g {I en% Ppé | ected f{rom-ghe group
consi stin 8 al k)N anai, 6 cycl &al [157] In

sone errbodl ments, nis R*or 2; Rl is sel ected fromthe
group consisting of hydrogen and C1-8 al koxy; R2 and

R3 are each ependen selected fromthe RO group
consi sting lof \gétpyl I14 pr op¥ha |sopﬁ/ﬁ/ , butyl,
sec- butny%Nseb yl Nebf Buty and Cl1_4_Nalal kyl ; X
is a bond; is a stbstituted or unsub ituted
whereld fh %ﬁ&v?'lﬁ)é %dl@atésr ﬂ%%in@ of étfhghméﬂtstB aFr‘ft%:? fr {hle%P}npound
he group consisting of biphenyl, - I azo

and R%amﬁ rpm;hs}q selested ram thteegtoup ¢dmsiatibg of)€1 5&111591;1’@@5 e}zbloalkyl -X'OR®

B S RN, O T L W

Cou alﬁ@nyﬂ%he and Ral is selected from the group consisting of C.g alkyl and Cs.s cycloalkyl.

[157] Insome embodiments, nis 1 or 2; R is selected from the group
consisting of hydrogen and C;-galkoxy; R and R® are each independently selected from the
group consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl, tert-butyl and
Ci.4haloalkyl; X is a bond; Ar is a substituted or unsubstituted linked-bicyclic aromatic ring
system selected from the group consisting of biphenyl, 5-phenylthiazolyl and phenyl
substituted with a 5- or 6-membered heteroaryl moiety; Z is a member selected from the

group consisting of
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JNRANN R4 O>R4 /N-R4 /N jR4 and wherein the wavy
line indicates the point of attachnent to the

wo evalonges of the conmpound; and R4 is a nenberPGEUSIDE3521
fromthe group consisting o8 Cl_8 alkyl, C3_6
cycl oal kyl , -X10Ra and - Xl Ra, whe ein X1 is a nenber
sel ected fromthe group consi Z@ of Cl1 al kyl ene
and 5 C2_4 Al k nyI er% ﬁ\ Iected [frdin the
group consi Q%bygkb&1k yl .
[158] To dbnnnstﬁate th th conpounds descri bed
above are useful antagohists for SDF-1 and |-TAC
chenoki nes, the conpounds were screened in w&ro to
determ ne t |()ab|I|t g di splace SDF-1 | - TAC
fromthe - 4rec @t mulddpl e @
concent r ak{ ons. The &0 ounds wer e corrbi“\i{ed W th

manmmary gl and cell's 10 expressi ng CCX- CKR2 recept or
whergip theswivy Enmsingicetss ﬁmqmt of esachpsint fosibe rergaisyr-of thieprggound;

2 A a
and K‘dhl é;) %1) fnae(r:neb-lé %eel&?gcgﬁ glﬁ% s fgﬁ)élét )&glfg I,Q%Q(WBQﬁ(yL 2x'OR!
and -KRE GRERZ I HE &t @lembbit SSecntd froth thepgrouls oneésting af 0p) slkyieae and
then determned with the screening progess, [15é
afssrpisanaad Rhtselreted ke heram e has SpFLaal kAR Craeyeloaliol

ant agoni sts 15 were able to displace at |east 50% of
t he SDH138Jarii demonsiate thﬁelmkdmpomdmdeicﬁbem&ve@miseﬁﬂ

receptor_at concentratio at. or below 1.1 mcro
antagp R SO R ] AR ADEpORRes i aEanags e SIocBra B o
detent%%{é HaP AbBkAo (flMce 4I5F-3 QHE 198K $rord the ICCXEHRERRIEptor at

corrpoun s ‘can displace at | east 50% of the SDF-1
muluphobbncenltraﬂfm f Flemonipouatw@kRpmbined opittomammary gland cells

t bel ow 200 nM

exprefiag Cht- Lo itpPaier 3t B rheen s e nBlfoFigd SR EaRger 11

TAC %Héin&lhn@ e*rﬁavablﬁgﬁoﬁhé Sompbuids Rﬁ(ﬂl@}lﬂﬁcﬁﬁb ldbeRddi SIF-Nr I-TAC from
2004/ 0171655 and U. S. Provisiona

Pat ent i cati on
the CRK-CBER26dsB@3ites at multpbpronnerdrativgs wagthen d%mmed with the
2005/ 074645 PCT/ US2005/ 003521 39 TABLE | Conpound
SCIoCERRBOUTE 0. 0. 0 27 0-0 ONNiIOJ NI \OO 2 1lo 28

N- [159] Compounds that were deemed effective SDF-1 and I-TAC antagonists
were able to displace at least 50% of the SDF-1 and/or I-TAC chemokine from the CCX-
CKR2 receptor at concentrations at or below 1.1 micromolar (uM) and more preferably at
concentrations at or below 300 nanomolar (nM). In some cases, it is desirable that
compounds can displace at least 50% of the SDF-1 and/or I-TAC from the CCX-CKR2
receptor at concentrations at or below 200 nM. Exemplary compounds that met these criteria
are reproduced in Tables I and Il below. See also, U.S. Patent Publication No. 2004/0171655
and U.S. Provisional Patent Application No. 60/614,563, filed September 29, 2004.
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and can be nmade by the condensati on of
N-[ 3- (di met hyl ami no) propyl ]-N, Ndi nethyl-1,3 5
w@e@pamsds ani ne with PCT/US2005/003521
broi nomet hyl - bi cycl o(2, 2, 1)4¢ept - 2- ene by net hods known
in the art CCX0803 (see PCT/ US02/ 38555) s

.No.cqrmer ci al IQOH\muhébl e and canNese |made by Compound

€ ||ucuoal.| on UI

3-|( 2- bronDethyI) S-phenyl metjhoxy- i ndol e and N~cH
' nmet hod B
tion Q
er @\
e mstry
1985); Encyclo¢ed|a ofHLChenical Te
[ Kroschwitz_1996) lLn | sone

i nventi on CCX7923 | @ i nicl uded
CaX- lii on| S 5 [[161] A
include na IIy- urring lagonists
¢9and ,"6% C s as a body, The
pept | cs za | MO 200
PCT/ US20 35 7 anic nol e

AdonHs®@ can bg se ecfed using stahdard librar§
sgreeni ng, as Odescribed hergein, tp identify nol ecul es

that—ncrease CCX=CRRZ<gcti vity. V| EXpressi ng

COX-CKR2 in a subjec 162] In spne enbodinents,_JQ;:>

COX-CKR2 is ex se a subject t hereby pr [

anglogene3|s ﬁgégone cases, ol ynucl eoti de di ng
QIR s i ntraduced to '] Hgcou t and % he N

@ quent | @‘ duced into a s

so Q% hese. tase cells arge fidksS 2

frlomthe subj dct and t hen re-introduc%d |ntot e

subj ect after “the polynucleptide |s |ntroduced In

otlher enbodi nents, pol ynucl epti des encodlng CCX 10

CKR2 _are introduced direectl vl i nt o all

ha hi-apt
ot - Tt ogu o U o T oty 1T o \_llo HA LIIC DUUJ CUl

in vivo. [163] In sonme cases, the CCX- CKR2-encodi ng
pol ypepti des are introduced into cells from (i) a
tissue of interest, (ii) exogenous cells introduced
into tHe6ali dokculelCqXT92p (saeePQWHé?sw@;Siﬁéb isscomercially available

hi
S Bl S BB 08 1=
propaRBAShRR! Wh bﬁﬁﬁdrﬁeth%lhﬁcidl&@ €] Wt IR - e BhmEtheds known in the art.

endot hel i al cel are associated is any tissue in
CCXO%13dked, POTLUSOYB 8 &) fsoccmmrheraiadly takailableyansk daprbegnade by

o AP s EISHIEL bk N B pcpymiyricine

methd)d%hzlféll EnovAXRIt8S 8t OFed)f. < unkyon G@&z&p’Pﬁépaﬁcﬁzons 2nd Ed.
ol ynucl eotides will i ncl u anti sense or siR

Vol b Ravdier &cBi @@@dlﬂl&ﬁ),ulpmdbwk eﬁﬁet@@zclﬁ@k@w%{A&
Katrifyy. 1085 ) n%'yél'géé’dzﬁz f&%@%@gﬂﬁ%ﬁ%ﬂ FET $ 3o iz, 1996). In

someRe by AitEdEOb T e $nvehEOR]CCTIAS ik n@ﬂlﬁbluded ad a modulator of CCX-
non-viral based gene transfer methods can be

V. Agonists
[161] Agonists of CCX-CKR2 include naturally-occurring agonists such as

SDF-1 and I-TAC as well as antibody, chemokine fragments, peptide mimetics, and small
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used to introduce nucleic acids encodi ng engi neered
pol ypepti des of the invention in manmalian cells or
WO 2009014683 ssues. Such net hods can be used to aPI/OERDE003521
nucl ei ¢ acids 25 encodlng piél ypepti des of the
invention (e.g tocells invyitr In sone
Orgw&r%‘@%ﬁ]@ﬁggm“ﬁhé\gﬁﬁ]&séﬁa% baéiﬂla%te@k}@aaﬁ PoL f_?éb@?ra@gng, as
or ex
deser g B T e el oy
systens include DNA plasm ds, naked nucleic acid, and

nuc ei ¢ aci th a delivery vehicle such as

V. 4‘&56%‘8?%8 g&&k%’éé‘t‘% Jegel i very systens include DNA
and RNAq 92 Jr U 88me WHbBBinhRYE et LRRBA eﬁﬁﬂe@;&ﬁ% a%ﬁbject thereby
integrated genones after délivery to the cel

promom@ mglqgengsesn ehltshme@pges ppolyndtledsle egg@ilm@é}&@—SKRZ 18 1ntroduced

into aff 1211 (f:l% o3 ﬁi 5@ 1)s su 16?1]3?2} tIy&%%ﬁ@}ggg‘ mﬁgfh%{f}}%&ﬁ -Erl%gr%gf)lf these

caseslthe 13@125 B Girdt 1994324 £r-Binl the Bub;jddt BREGHn kd-idtfottuddbintd #3%8hject after
M1 ler, Nature 357: 455-460 ( 1992); Van Brunt,

the pcslvmcé@ﬁmi@ livigyrodyced) In other qrmbmdlm@msmi)lynwﬂ@tiées encoding CCX-

S SRS, 0 (1200

Per ri cquesyt ,InBoit icades Mae OCGK -CBIR 1- eﬁdoﬂn@]ﬁol})peﬁﬂidébdare introduced
(1995); Haddada et al., . in Current Tog (gu
into opile fremi: 6 8 Gysusrd Iitaicsin GDFp S0 Pellingp ety (lasfdgsue, or (iii)

w3 G s e, SRS TR I3 88 o

inveneiog arhi ingfodungd mete eadothdiab otlsp efitei tidese with vvﬂnﬁ:h the endatbelial cells
i nclude lipofectiaon,, m.croinjection, oI

are aspFIBISe MbdY USSTORSHHER It if derired 9 Ea%ﬁf‘e a\%‘t‘i’ﬁtoff §ipagsion of

endothkd d: nucl ei c aci d conjugates, naked DNA artificial
virions, and agent-enhanced uptake of DNA. Lipofection
is des c[ﬂ64jec&mnlaﬂy,g)o,lyrmsleoﬁd@ﬂ@n:iﬁamrch@cdd MG calB o innbit

cxPreggRR AR g e PO PR A R ERAERaRY PP SRNA
constﬁ@ié QR @ Findfit c@X-tKRD dsnbdiphion E)?RNA stabiliey. f Quch10

fici ent receptor-recognition |ipofection of
polyquoleyhdﬁsl S dobyareth Y o BhCsenots (R gt COABCIR2

! (?1?‘324 WO 91/16024. Delivery can be to cells (ex
POIYIICAPBUSE i ni stration) or target tissues (in vivo

adm ni g6yt | Cohventidial Virdin@dplogParadbised gode transfer methods can be
l'i pid:nucleic acid conpl exes, including tar eted
used tq mﬁ@@w@snugmqqa% nGediRG FRENeETedbAY D/@%p@ges ?%t GEeniioR ith

1
1518l SRR B e B MBS i
encodiig polyﬁep&ﬁlks 3Pthe (111\%&5))1;1 (d3ghCOé¢ CKIRZ,) td?:te@ks ompirgatle some
Chem 382- 389 81994 Reny Bi oconj ugate . .
cxnbodiaefs. Showlci e T aargding I@&Bd)eﬁfld%ﬂ of th@é‘ﬁ@lt‘ﬂ’i'eq%%\ 5§1n1nlstefed for

in vzv%é% %9 (x/ééiglelﬁifaéy =3 ?gtvlrﬁlvei%)gaglg\%y %%%ms’sl%cﬂﬁé DNA

plasnﬁds’z Jak&@Mucledc 264, Mdmuckjcdli] eomdplexetl WM a d2Bvyery vehicle such as a
774, 0

5, 4,837,028, and 4,9 87) 168]
liposighe. Rmaﬁvecm&eﬁwr&SY%%}%aw% bR bl vk F§ hge either
episoft4€ beinfe ot gelﬁmae %ﬁ@ﬂd&%fﬁ%%@gelp o REBHERT cohe tHRfapy
I nvent i e advant age of
procedures, see Anderson, Science 256 808- 813 (1992) Nabel & Felgner, TIBTECH 11:211-
217 (1993); Mitani & Caskey, TIBTECH 11:162-166 (1993); Dillon, T/BTECH 11:167-175
(1993); Miller, Nature 357:455-460 (1992); Van Brunt, Biotechnology 6(10):1149-1154

(1988); Vigne, Restorative Neurology and Neuroscience 8:35-36 (1995); Kremer &
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evol ved processes for targeting a virus to specific
cells in the body and trafficking the viral payl oad
wo eooshatemiicl eus. Viral vectors can be adni ni st BCBUS2005/003521
directly to patients (in vi4o) or they can be used to
treat cel invitro and the nodified cells are .
PerriggylenStish Urdis! Bullerirs S D4 (155 : Hgesn g e Fosirent Topics
i Mo DPS R ' 9 td des
" M%f thg invegti%%?@uq)(g&ﬂ%ncdﬁe rgd%é)oglbr??{aﬂ@% étg?’ Gene
Therdpmit:13+26 (994ndenovi ral , adeno-associ ated and her pes

si mpl e pr ectors for t f.er.. Viral,. .
vect or 18 Ngodn o1 g HER dBlEyers of REsleR Eoidh anchdingsgingered
polyBlifah e iﬂ@&ﬁiontih@lﬂﬁé ﬁﬁofé&j&n@ﬁﬂ&%irﬁ&hglﬁ, lﬁﬂﬂstfﬁk,tsﬁﬁfe&&nes,

~ “Integration in the host genie is poSsible wt
liposeraes; owintgslipdseres, otyestiomenligidendersssioniugdtos; naksd DNA,

. ne .t ransf er nethods ften ul.t.ing in . 30 | ong.
artlﬁ%% V&%‘l.%lg(sp?.lé %ge(% _eglf‘antcﬁ%uﬁﬁ%eeﬁ]é]sit rldﬂ%%%tﬁoél is %escrf%eg ine.g., US
5,049°88%, USonedd,¥87; hh@ S 4,895 888 tah @ lip6fettici RagésareRaMeommercially
been observed in many different cell types and target
(e.g. tTransiretam T3] Ligpfectin’dpi Satianic andraufrel/lipidsthaharetspitable for

altered by incorporating f.orei envel r ot ei
ey R T L G PR s TS e o B fginer, WO
91/174) WO SEME04, r[aéliv\é%ﬁééhrkﬁa tYEe1ZOR2 A 648 ARNistration) or target tissues
_ _PC'I"/ US2005/ 003521 49 are retroviral vectors that are
(in vigppdmingstiefigms duce or i nfect non-dividing cells and

typi cal 0 I | & Lters. | i ;

retrovi [lrl é?l Sfe}heg%% Eg%eécgg?ﬁi%@b %ér%él&glﬁllﬁcf Oﬁﬁ) ée?%%’olggu&ﬁlg %argeted
liposélagedidh @ irhi@ndlgrid ebmbiexed) & wElLkii®owvh toadnewdaekilia the &t (see, e.g.,

rised of cis-acting long termnal repeats wt

h
Crystgh Rty Aottt o) OPSK Blgsse of ad ConRas Gameridhes %ad 1-297 (1995);

i RGO DL VNS 6 0L IR LTTE Bippibf et s
654 (29%1)1 Gememude drent Ahempe Qrd0e722H(@99) e Ahpad et ¢, Jeneer Reso52:4817-

45208500808 G Js LB 4T R T A Ve AL Ak 5054

4,50 L3838 7HAIRS 41pPN0IBILHAG UEYkHM @ virus (MILV), gibbon
ape’leukemia’virus (GLV),” Si'mi an | nmuno defi ci ency

virus ([$6§], Themse of RINAInoDYRY vicildasad systems foi-he)delivany of

SRR R MECTRER N TE H

evolv\[&@ cesB k82 640 virdPR2becifo BB if ¢hd b&ly A traffidlif®ihe viral
176: 58-59 (1990); Wlson et al., J. Virol.

payload t@Bie4uglkus ViralBgctors/bdn e administered diregtly ¢¢ patients (in vivo) or they

o SRARRI AR08 L ATHLSSFERL bl s o)

ConveRfiotREPikdl BaSedOdystehfy fot the@BEVEN of Polpp&tRles 8flthe invention could
adenoviral based systens are typically used.

includgrstrovirtlalenivises adenor ek adeng-agpaciatethanst leerpgs sjmaplpx iirgs vectors
r ty ffici j . .

o s E3RAUEL R G N6 TR Bl B A PRl s

trans®nth thepeetdlsahdexpress htogratiave thehost gbii@heBchossibiesvith the
vector .can be produced.in large quantities in a .

retroyigiseleptyerys, apchifleaosysacinied Vsrasna aoerpghods, priga resulting in

long {ehﬁ‘%yél)ess}f&fgf’ﬁn% iﬂe&e@’trﬁﬁ’s Y& dA&(ﬁHBﬁﬂ%,sﬁ%ﬁ?raﬁ?&dcﬁo%fﬂ&ieneies
target nucleic acids, e.&., in the | I'tro

have peancthbstivod irofmany diffarent acll tipeamat] aeget tiskmss. and for in

o oo el ctheforl o e sy s oo 6l B popprdng foreign
envel‘?ﬁ%ﬁ%&}ﬂg 2 agl(?ltﬁ? ?gtg%i%;l t%éé%?éga,ﬂoﬁggta?get IR, aNent9 R8I vectors

I'n. | nvest.
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94: 1351 (1994)). Construction of reconbi nant AAV
vectors are described in a nunber of publications,
wo pwsodienyy U.S. Pat. No. 5,173, 414; Tratschi n BCT/E52005/003521
Mol. Cell. Biol. 5:3251-3260 (1985); Tratschin, et
., Mol 1. Bjol. 4:2072-2081 (1984) ;. Her nonat
are f@%ﬂ%&?@ﬂ?ﬁmrﬁgﬁ}&éﬂg@ ls 10 fapsiga oninfery sary-divadine Q%Hﬁﬂnéwplé%ﬂy
dualehl viraVhifes. SE3RARA 2 T8 fe} ¢ ARFLF
pro gS a{rrae 1exanp e% are |rretcr?‘§rva|i %&f@ vaéngtor%gt? %ﬁﬁh fbfore
depertde@nthe tergel tissue | Retiovahl vaciaas are(oBmpbmed of czwactmgalong; tbrrmnal

5:.3048-305 (1995 1017-
repeald NP EISERE R R 77 BiGnld G057 seipaos TG B cis-
actind®BBR{ ARl SN WRFor Eebﬁ‘caﬁl'oﬁ ghd b'&ﬁia?ﬁ%tgf iige VeREdrS,wiM8Ie freitRen used

a gene therapy trial. (Blaese e ., Science
to intgerate flrsthappewioe gep@gl@p)the targehselLitotprovide peingsnenictrans gafe
expre?/sgoc/ gﬁVsl’@é’l?@ qreﬁ rag lve O{Sﬁﬂﬁﬁ@%/ E’P%}E%M anS muBfs lﬁeu%emla virus
(MuIAA( glbbdlﬂap?é)le(lﬁé?ﬁiﬁ)vuup(@my S@hiad TmmunoWRficieEeN Girdd\BIV), human

1:111-2 1997 172] Reconbi nant adeno- associ at ed
Immugp ﬂﬁ@“@’é@t Y}F%S \?pdﬁp@hlrwﬁ@lm toriegf (sgptees- nBughsehegene., J.

r % n

Virol d@ni’/\gtqh%ggn?% a{ 33’%@‘?‘?@‘2 Mg%lg §8§ A 61@4@(‘@92)’ Sommerfelt et al.,
Virol PQ6L38S2D BP0 3BAd0on &0/l Al ok a63s18714a2378 (1939; RiNdrreaal., J. Virol.

I ar rived froma plasmd that retains
65:224 129%?&][&912@?&’%%6/ SI%Verted terninal repeats
f | anki oY
gene t Tandy ap bR REBAE PR PASHGY F e fobrEp s of the
invenfion Bgnafemd ddenovitdh basgd ngsterss arfe ty;lneally useds Meadwraé bhsed vectors

are cagp‘t?le oﬁgﬁrg aél%%%?sgfh}g_tgpnt e!%%e%/ceygltn?r e 1 tmﬁa\é\g%ﬂ tno‘tj‘}requlre cell
divisiGRNeVitth&ich vaetéAShizh 1k 308 lévels[&f@iaressmn have been obtamed This

Replication-deficient reconbi nant adenoviral vectors
vecto( M)bedmdlwd i i@gmwﬂl@ue@u@h elahaclyalmpla ygeme Adspo-assesiated

viras | nnveefe et Bre DnpBRSRooBy BREgHRBt IO Bridh cpdn o
vitro grolth&idnhaFtnusleRpdcydsdat @bﬁme@ el fBirJ Db ®nd éxvitd géle-thddpy
vectors can_transduce nultlg g Ees of tissues in
procedirgs(seg. rreg- ul sabelmdnHirlogy A60:383 7L 9§81 Ut iPateétJN@al 727,368, WO
in t
93/2482111(8:’?%(% %&Ztﬁa@ségz%gz 5%3;%()&%&99@6 S@%’ %&Ve Invest

94: 1361&(1%914;}9 Capaadtion. of/%boﬁibﬁhmmlt AAW Véd‘terslased@f:n’afd Ada number of
vector in_a clinical trlal i nvol ved pol ynucl eoti de

publiqapigps FelydRg B itatmin- rlf%%ﬁﬁﬂz&afrs&hlwﬂﬁ MohtGelndiiad :3351-3260
(19852 ”%g%%ﬁ g@r FloI zFSBzd?' 4: 2 1C@E§4)Tﬁ%hn?l¥aé §g§/ﬁ1z§czka PNAS

exanp es e ‘ise o nov
81:640@6470 €1 RdY; agdvantuiskinafadr, Ji Ir‘tmll 608&M2- 38286(I1989)ncl ude

15 Ros ke al Infection 24:1 5-10, (1996);
Ster nakl B4 AeS’Mmﬁ M@@ﬁé angampdes AT Fpgrgviraleegtors digphave been

used 1%&1%&1%21@ rSDunBBer a;lﬁ_,egél?og @?gg%éZ 388 ?1'(919%& %@%@t a][ NV%&@J\&%I.

1: 1015—|102 (t&%@ Nlakech ebals PNASIB: 22 BBISP- IBBBI(W))EtPM].WpMNW was

e Ther. 7:1083-1089 (.1998).. Pac
the g 0 mat veofog Rt S ol el URAEsead @ oS 75450
(199590 TrasaattidiefBicRAsibs 6830% oSHEhtef ﬁ&x}esoeleﬁ %béé?@e@f%? MFG-S
cells, which package adenovirus, and l's or
packaged vectors. (Ellem et al., Immunol Immunother. 44(1): 10 20 (1997) Dranoff et al.,
Hum. Gene Ther. 1:111-2 (1997).
[172] Recombinant adeno-associated virus vectors (rAAV) are a promising

alternative gene delivery systems based on the defective and nonpathogenic parvovirus
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PA317 cells, which package retrovirus. Viral vectors
used in gene therapy are usually generated by
w@emdotess cel | |ine that packages a nucl ei ¢ acPCI/Uswd®003521
into a viral particle. The S0vectors typically contain
the m nimal viral sequences required for packagi ng and
adencsagseeigigdiype 3 vitesgrill Vesntors arepdesivid Stom splaaipnid,thatyetains only the
f
AAV IS %ggﬁ@%@g&&%@h‘%g@%gs%garng}h e %ﬁ%@ﬁéé@?e&%ﬁ %gﬁteﬁe Bfficient
gene frwm&n aﬁhﬂ%ta‘bl@trﬁié g@iel cﬁﬁveﬂy due wmt&gtatidaﬁnnﬁuhk ggmcﬁges afehd
For ex \/ vectors used in gene thera

transcwgg el pip ks If"}/atlﬁé?s é%sﬂ@s VIHOr Syt f VEENF4S H-+ brancapsp1:9117 1702-
3 (199§”f<'e5k%s WhLCI AL %Eﬁ@%s@s gg%@z;wkagl ng and

tegration’into t hos Viral DNA is
packagdd73]n Reptiehtion-dafejenthicombomnt aleneviaal hrebtpm (Ad) can be

. pl agm enco n the oth V g
enginferRd Sch L RATHGS Wﬂ’%&?ﬁ&ﬁ%é@ 1 oSE GPAGms sabyegliently the
replicBli&P dbfREBE T &Forih bR Ip@ oo Hdﬁ%ana?)?a%eh?ﬁﬁ%up T}héelet%h @8he function
virus pronotes replication of the AAV vector and

in tragx pA\é gsitors caf trmdug@m@ﬁlp‘ly tipes hétmebm iy, shiding frcbthldlng,

i REL AR50 - AN RS ERIE e AT L

ConvatteiHay AdURcoAMaRE alAdy eaeyiRY caficBy. ARRREm eQﬂTtH@{Me dfen Ad
whi ch adenovirus is nore sensitive than WO

vectop 00G¢10TaH 45al mlwccslzmbmtﬁggéq thesapy[fqr/@]tmllrnomu@éﬁ@n with
1ntrar%1%s%1r1f§p¥nj &Rf%n (§fa }r %‘eail 7 Ver A g%%g tT?%g 5%0‘82 (1 O(eb%%gg;agltlonal

vecto

exampRE©F fheﬁista wf hdbnaviﬁ)@sl’ Vdctd B gbhSBaeénip ehméal\iti‘lalalmclude
vector is ty |callbc;/, nodi fied to have specificity f

Rosengchpraipl. c€1f¢0”19§7 Bgé:1 1%%%9@%;33@@% o phydligraSene Theis?: 8&083-
[ t
1089 Ef@?g \'5\]76 epa I%‘Lg{%} 67(‘) Se%dste%@%@%% I?ﬁv |£ gllsct?l; I-?Hﬁ Wene
Ther. r%i%?plﬁm(l@ﬁb);\ﬂopbetbﬁ ﬁé@@é’h&r £150745¢3 CEJQS) iStpenaf et al., Hum Gene
terest. For exanple, Han et al., PNAS 92:9747-9751
Ther. (7151}?@)10& e(&w%?gt)ed t hat, Mol oney nur i ne | eukemi a virus
can be di le of
can e R acpgidtr SN easa G, NEIGANAB LeRdchbico
infectimgabost celhcBuchomlls snchuder2ds s::eh:g Wmmpawpgaj@ienavmg awd %2 cells or
factor receptor. This be extended t
PASIGRUS ihirh Beasres e el el b a5 pieas RirEtyte bihally
gener&feﬁtb%' ;ﬁ‘o&\f&@r $AN GRS the§lakkaldds 8 RREIBR SR tdr 8RB RIvAFal ph@ikle. The
exanpl'e, fil amentous ‘phage can be engi neered to
vectorh ts(pica}}y acmtalb(ﬁhtymuﬁmagvmhsgqqegcqg requiyeg for pgolcpging aheh gubsequent

1ntegrgg[§$ E}{tlgfé‘l h%lﬁtn 8%181?%1?2{1 fs%;_{ﬁeh &%{qg\#lgﬁ ({/l@y%%%’ﬁ%gg’% clg:]tssette for the
protefRB bl %i?ﬂéﬁéeﬂa mhe YIIIE@H%/VIE‘ﬁlfIHY@I@hQﬁI% S f)}ﬂfédﬁﬁ B®ins by the packaging
princi ples can be applied to nonviral vectors. Such

cell lipec For exagmie, HeA ¥vgrtatsaised in genedharapyntypisaly pRiywaspsa kER

seque%g%ui%grﬁ?@e W?&a& 1{1 glé%;e prg&!\i}ecffgféacﬁgg géh(g gft@%‘gﬁén into the

host géﬁom‘él \Xﬂrzaﬂ)]l)l\aﬁ i§ prickddedtih @dcll Gngwhitin @bntmdslahelpat plesthid
typically system ¢ adm nistration .
encoqipg ety &X Vighnesa pEnely saeand cap, htlfrlaﬂﬂgg:ﬂr%ﬁequences The cell

line i éd?(? RIfSBLd with ahéﬁé)é@'ﬁ ?agegélgérn R R Ner Yy a}?&hfo%s replication of the

cation, el ow. tern
AAVwecttoo asd emredsmnct&"lAA(@ reedest fbora ehd lSelpaer plasund. The helpsr plasmid is
I s, expl aPt ed from

not py %&ﬂ@é 1Cag5 ARORE 36%(%’%%' ? ﬁ@ %‘3“ G Gﬁaﬁ&ﬂwﬂwp with

adend¥ ¥ 855 B¢ reduced by, e.g., heat treatment to which adenovirus is more sensitive than
AAV.
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20 donor hematopoietic stemcells, followed by

reinplantation of the cells into a patient, usually
w@baosn7sed ecti on for cells which have i ncor por Bt BUSI00&003521

vector. [177] Ex vivo cell Fransfection for

di agnostics, research, or for gene therapy

., via
re-i nf 47 n lamanyeene Hesmyapahcations.dt isﬁﬁﬁr%bﬂ\%thﬁg@ﬁ gene therapy

v PROSRSE U SR SR 0 L W v

is typmﬂyamdlmmmasmpezﬁicﬂuyahsi gveedelityph by erpieksing a digarmd as a

rusiod B A eSS SRS A st s chosen o

have foﬁﬁ@"f&”a fRefor k:rRi%Fﬂ ®MHe)pres¥at ¢ 619?1'1% c@ﬁ lt}l'peto‘if H’l%ére%'@ IfR lé!xﬁmple

for éx vivo transfection are wel known to those of
Han gkil.| PNAS 9R1994 %07 5( 66985), eelgmedﬁhasé\m@ye)emuane leukeiagrinis can be

mod1§@£ﬁ>) ypéﬁgﬁ}uﬂgﬁ P‘étF Msl @é%cf) 2@ Eg gq%h%ﬁ}aglg{/gusei%fects certain

humadib36446 840 Rfls BAWedsthd 1ahat eﬁ)ﬁeﬁ‘ﬂmpgﬂow factR |réc§epfdr0 Mhis principle
patients). 30 [178 In one énbodi nent, stemcells are

can baskignded fexthar pairpeloda exersssing a dighnd fusioamseisn amlrtar@ﬁtjceﬂ

y
o3 LISHRRY o Y B AA Bt ST Wil ooy
fragrridﬁts\/(le? ,EA®Or E@habing speeiad barkhd atiaita foradnmdlly(siychoss cellular
t he onor of the cells) where they will engraft in

recepigie Adtheuchiierbore daserRiin fr'p@heﬁpmméwﬁ? Vel YRgtopg the same
S / S

pnncﬁ)(i)% Jag I%é gﬁ'@ (ﬁ% nyf?%ga? S/g%tgf?él %mj%;% ggct%gftérifg?% géélagélrg% ¥ ddnfain
specifiy iplake e:ﬁlusmneb tlﬁ)u@zﬂ- to@BFar uiptakle by speudfid tdege calﬂ& known

(see I nab c‘é Exp. Med 76 1693-17Q2 9.92%r) 3

[179] SR8 Ceaneshrany vabiratatds Gvirare e ation o an
indiv H Sheht 'tﬁo'id gg&ﬁ%ﬁ%ﬂﬁﬁﬁfm& g 1ﬁfra€e¥1@{ﬁ) |1§trap%h?cmeal

s are’l so frombone marrow cells by panni ng

intra.mmeula& sobedmal or owraceiniad infirsibn)aorttohioali applisationhashiesctibed below.

N
111d1Vfcﬁbf]]§a%reﬁP(% 'I:gitlﬁﬁ A QERORIBHERY rat&seilisﬁé b(o?@% dri@brersal

176 1693-1702 (1992)) E
donoivle@mométe: sgem c¢léet, fallawaddwereiraplanation oistae | cells lpm@ms@nt usually

after §1Gstton SRt e P ety FARTY e ﬂ?eﬁ%c%#;aﬁf's?nsf oo be
t r ansdygy7j0nEkive ddl t@ﬁisféi:ubﬁ] fori dApnodidseresédréh ok Yor gene therapy
naked DNA can be adm ni stered. Adm ni stration is

(e-g. aifyregniusion of sy eansfrstadenclly inie B Hosh ongpipm w%k%pwn to those of
| | |
s FEPEEH' § | PRl R STV e el 97 L5 oo,

transfecied it Emavae hedb(genand cDA) dnoeding h@olylpbpﬁc&s off tlfelﬂnifd:ntlon and
in the art, and, although nore than one route ca t{ﬁ for
avle ex

re-infysedpack inia thanubiest orgamﬁlalr(ﬁgo Upagenty oMStqu Rypes suit
o GRS 000 LS, BN P D ) RO P,
of Anfria@1QelBhé Mrameltfi Rratd Tecaoigep(alled. I%MD)I amdsharederences cited

d by th
thereligbg oo s Bgre SelleTiors AT ar

met hod [yggd Ih%ne BRBbHinhe rstéﬁ‘@elfé%@&@dﬁh @ vivo procedures for cell
Accordingly, there is a Wi de variety of suitable

transfeoti orudrslt geon shepdpy. peradsiaagd toalsingeshqmo s¢lisiio tmt tfeytche be

dlffer%ntlic’t cp Into Other" ct:elllot?/pesai% vg‘%c’ Cogr Ica?ne ge El%‘logl\{\éeﬁslgt%’a masirial (such as the

donor of the cells) where they will engraft in the bone marrow. Methods for differentiating
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20 Rem ngton's Pharmaceutical Sciences, 17th ed.,
1989). VII. Treatnent of Di seases and D sorders A
w0 p@seasing Angi ogenesi s [ 182] The present i nvRCIL/US2005/003521
contenpl ates increasi ng angi2ogenesi s, as 25 descri bed
rein, in any subject in need t her eof I ncreasj.n

CD3%n@iﬂé gevéasiintockniosly fraperiant impune @@lhhﬁﬁseusmgﬁytﬂlgagﬁ figh 2 GM-
csr, i EHIINT LAAE LS PR 25 ML, 1961655807009
rest enc[$795] Stemnleelld are hdated fompranstudiien anddiffiecsniiietoramng
per i ul ar di_seases i n diabeti
knowbkeeieion g O A G eriean SRS RO LETSaRe ARy Sl by panning the
bone ?{aﬁ%{xz' R8s $ithoBbodipd %kh'bhﬁ&/um&aﬁlke%f Qe JiBh 8§ cmhi an@TD8+ (T

'owi ng m crosurgery and re-attachment 30 of |inbs
cells)dCHio s (paabccelis)y &k 1 (M@n2l00B L) 7aslBd P@fﬁt@zg@am@mesentmg

cels) 7R ALt Ak e LR K5 2R ogenest <. as

deSC“ l{E gh1her&idis (4.8, AmbvELdk Sfendirudes lipbsti@pétcyebntaining
exanp ecreasi ng CCX- CKR2 ~ acti vi ty, thereby

theram@p @aglmgicah ga@@@ alse jadmirigengd dirgetly @ th«h pfggnism for transduction of
r (0)
cots [T ARy AN S SRR, Aty iy o

routeSAGredalgBEd for &ﬁﬁﬁi@@@g@l meleate 1111:0( ﬁn@ﬂmmtaaaﬁdomsd or tissue
and other solid tunors, as described in U,.S. Paten
L‘Nf’h kggwn to

cells. Nyitalge apthods 3 adwiyigeringiich nugPisogids gFhaailablesnd
those gggﬁwgl"{hﬂﬁe’ arl IAH@ T BhASEBR fan BEHAR cahWERIsSd tJ fminister a

I’omas, - acousti ¢ neuromas, neurofibronas,

partiduta2 cbmpasitiond mxi)aptm(yﬂmomf: gaaofiéropreside larmererimnTesiEs and more

angi ogenesi s is reduced according to the nethods of
effeCti‘(Flieﬁglqnﬁb@hgﬁog?‘FrF?P%ubj ects having, e.g., carcinonas,

gl i oma sngaﬁﬁ DBsriers! 1t by the

I eukemslz}lgﬂea eno%:dgsra{g?%%’ E{E@éﬁ&?east erg'aa}(négg%teﬁ%ég\% }na%a Y
particndemcempositobeing admmisered, aglwaibasels'ttbﬁaartﬂcelak weilwd used to

. ona, state c and Burkitt. ] .
admip S I g aBER O C AREERIM LGSR € ALF vaiig sy SEPAHE rmulations of
pharzfRG&¢al cOBPosFHIEHs! 0GR prebcdDEhveRiNGE bs dssEbéd B&bw (bdenglg,

cancer, cancer of the esophagus, stomach cancer,
RemzwmpBé’zilmmawn@fdrSCldne@aﬂMquh i9§9)cancer cancer of 15

t he gal | bl adder, cancer of the small intestine, rectal

cancer, kidney cancer, bl adder cancer, prostate

cancer, penile cancer, urethral cancer, testicular
VIL canﬂwtm@éﬁwwsﬁaﬁ@@lm\ﬂ&gﬁ nal cancer, uterine

cancer, ovarian cancer, thyroid cancer, parathyroid

can)qer,InaﬂgugmglA;%ﬂ&m@szs pancreati c endocrine cancer,

carcinoi d cancer, bonpe cancer! ﬁln cancer

r et i nodi8% ohhgsresepbyRIPICOR @ﬁ%lncwaﬂngﬁaggnggls as
descx{%eﬁ{i}@%@ @ﬁ]%?subﬁ‘é%[t\lﬁﬁ% gs%e!]}_l%f{; ?E%giﬁ[ﬁg%d | ohg;Fs c#@bbe useful, for

examph fortsiling dfSddunds Heacttes andbnsis) asw@lbamaung@mﬂ@@mmry
propbl empti ¢ angi ogenesi s | ude rheupmtoi.d .. .
discolie PR o555 S0p TESPIER o BOIIT TG BT Do bag i andnspipheral

Vascﬁma&as ggalﬁ?@liaﬁetld's?t Eﬂ%ﬁ&h@ﬁng&@éﬂe@ﬁ%ﬁﬁ Bo %fe useful in, e.g.,
premat ur i ty, macul ar’ degener at 1 on, comeal graft

treating pteakte drfertility, scleroderma as well as followmg microsurgery and re-attachment

of limbs, digits, and organs.



10

15

20

25

30

neovascul ar gl aucoma, retrolental fibroplasia,

rubeosis; Gsl er-Wbber Syndrome; nyocardial 25
waegsogemesi s; pl aque neovascul ari zati on; PCT/US2005/003521

t el angi ectasi a; henophiliad3joints; angiofibroma

di sease of excessive or abnormal stinulation of

endBt hdP¢capaséreg Hagiogerdasisdi ng i ntestinal adhesi ons,

Croh i Soriasi '
exgeﬂas[lgﬂtsj SCl %re?eg%?lr‘{gﬁ {5051 SO%E n?{“—igtgs @écr sl g'a?@io%enems as

descritetihepatifyny siedjédi dpasddythatohd rfeiﬂakmnplbydeca@emg@(axmz
macul ar degeneration, atherosclerosjs,.scleroderi

activify (hrelyr Waétqgcﬂngmanwp@rww i ighibitpaniation, growth and/or

meta&glﬁbﬂﬁmo?sn g%pe%f?ﬂlg sﬁﬁﬁﬁﬁﬁor mﬂ@ &0 PR PIRRRRE é%?clﬁomas
0gl C ‘consequence suc t scratch di sease and

aden@daM@na(nglmem,eaampms; and octlm Sa]1¢ tinpestaselaseibed in U.S. Patent

No. ﬁ%% Ag]%te ch{%qtlgg{égg I@ oogéwca ug%’qer§, lsjlf ; evﬁglécrr%a?tastams benign
tumoR$ k&'eﬁaﬁﬂf&%ﬁ%ﬁém%% hac%ﬁstfcr}féﬁ‘f;‘oma[seﬁéﬂrb fiyanak HeIcheRas) and
of | aproscopic surgery, and bum contractions. Cther

pyogeingranitommswin stme saroslatigiogerseises radinedd according f@dh@meﬁ@ds of

e 5 AP o SR B e,

1mph&hhpwak&nﬁdsambadi&1abm@@ Jbré&ust EAne&H §Vzﬁfantdaﬁcdrl de¥ical cancer,
ul monar i brosi s fol | ow ng acute respiratory

gliob s@mae@ <gr9m| hephonra, raskate eanrerp Ard Burkiths bgm@oma hepd and neck
cancegdcho ol cancerg?{)l%pec%l o2k eP f on—sﬁ‘[gﬂocreﬁ Eﬁ(ngSéa%éP gﬂl%ﬁ: g?]llefﬁ[ﬁg cancer,

er surgery
cancedl@fiihe esE}Sﬂ@kgﬁEtgtdrﬁﬁthcanmJ peposhtic caredihapatblyifienytdanpdrysancer of

as well as obeS|ty, al so be treate
the galfitadsier capees ot thfgﬁl%lelﬁ fiae, Tepfr §@C&F’§%‘$‘F§P§H?Péybladder cancer,

pos}QUILIE 0L 08 S 60 Gl 0k Lt

cancdryynerifi¢ cployr, oa:mhnalmbem ithymoiié canchk) gatatdtyoois cafceCr¢idRRancer,
may be used act caII or therapeutically.f
pencigae Biogiies CHreh HERY i "L BRSNS O GERP SR H G astomas,

FrEQPESUSEPH AT
HodgehBPhm I BoR o BRI (60 CAAR AR Hrifories
(DeVethf ¥clt. ievel gdd 19941 f@ dddgionalfcadéess)r ders. Thus, for

exanpl e crea5|n enesi.s can be used

part oferlﬁﬁf QgFﬁgﬁPrdF n}g@g@g&@ nfsH o PEbLFpA aéalggogenems
incluf & riBumatted MG O FBSRARH oG AR anbRIp¥niP iNehdes, Bt b}@[ﬂnpﬂ’e tdiabetic

at heroscl erotic pl aques) nmuscl e di seases %blfe g

jection

retingppdyaradinapathy gf prsermewits, magpds aleelenration; egroed

neov%ﬁcgfﬁ}: g][%}qtgosrh% g‘#s%l%ll 0 @% o%lmﬁ,trglggc?stlse ﬁ%slerl\&él%e? ﬁ&ﬁdr%nm' myocardial

angioBeBaisd plague 868 ekall @tkavibh;eliheiadtadifdrARphliac RiaRPaigeribroma;
of angi ogenesi s can also aid in accel erating various

discaptgisixspasiiccalabnpnd sdmulstion af endothehightellss ingudgdaigstinal
adhe%grgs:;' b dl&%‘ég %g%dd1¥6%§e%%ha{ 5 gﬁ%%%é}né‘%fnp t§€leroderma

ract ures,
diabetdss &1@5&&, retlﬁ@hﬁ’(y, geth®psithy oﬁpﬁrrmﬁmtpweaielamsnadm degeneratlon

di seases. [186] As described in the exanpl es hel q
athergelexpwhissIeEo AT BOK I on A AVBEIgBHIG SES 115 Keloids, and
dlsea%mﬁﬁ%ﬁvg‘&'l’%g%éh%ﬁg 88 gat}%fo%ﬂ;% é?#u@ Qh l'ag’czlt's@ﬂafchtcﬁﬁase and

nventi o arti ar °rech sn1o action,

ulcerb ¢Héllvabaaen mgor), san alo BEKeLER2 Aailogevic irdribiters dmgl&nlmcd to

i I
prevqnﬁgg, t O glélfas,e, %%)eghﬂgﬁ%gadpgnv%gﬁe ]:)I Ilne \Intc}él gsclzoe sts%cr;ﬁc’éls those

resulting after open or laproscopic surgery, and bum contractions. Other conditions which

should be beneficially treated usihg the angiogenesis inhibitors include prevention of scarring
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wound heal ing. For exanple, SDF-1 binds to both
CCX- CKR2 and CXCR4, but binds to CXCR4 with a |ower
wabdoswr4eys Simlarly, |-TAC binds to CXCR3 w t PCHUBIN&003521
affinity than I 25 TAC bindd to CCX- CKR2. By
preventing binding of these ligands to CCX-CKR2, CCX-
followiREansplaaigton sihanisofihe Ber: prdmongiyfeosiy [llondng aetithe

e R A SR LIBIR ot A tation o
tempofh‘?ﬁbfo@_ﬂleﬁ&y ah@ adhvsdnatie soygedy téthveet thetbramahd thesdnra.han
enhanci ng wound heal i ng b¥1 stinmulati % CCX- CKl
Endonaatnesys, PPIRPER arllagBymesoriyg Fs7eeH) assgl E&F?aarﬁli%rz%%‘??%i by
inlﬁbitgdéf’@fr aﬂg{mﬁeﬁé}?& SPHRL Qigﬁrg@ﬁ%zﬂzﬁj al6Re WMdrbhses in size or growth of other

ovas arization, t I"bi't1 on of angi ogenesis can
types dfnousieltidsoe, mochubsaitering fiosseprostatie hypaeeopine aed aigyloidosis.

Mol A bRAT KRgTe oo g aronafhened i ad pha DR e of the

(ﬁyxdgg%ﬁqgegégdggﬁgggﬁagﬁLa birth control. In accordance
wth the present 1nvention, decreasing CCX- CKR2

acti vi [IB5Wi Deéreating COXafKES astivisyi gan#lse benseddn the prevention of

attenuat e 2005/ 074645 £.US2005/ :
A e e i
angio %e@f@éi@&ﬁt%é ©3d Qf pa o REMMmenPlor @Bl ofttadd odssels 6L.g.,
188] Mbdul at ors of angi ogenesi s have  yet other

hemartghiemagradtaapillaaesrolifeagtay Wi lpig|a§h’erqs§]@rc¢®p1m), muscle diseases
nodul ators.of the pr fr - [ : : e
o BRI Ra P SRR LSl G
muscl@sfa, jones gé. ¥; arBieRis, BerGophi@lcgaints, efc.)aind othéiatisnrdertpsiociated with
- 10(’6) : 625-632 (2004); (b) Treatpent of precla sig.. .
angio @1@§1S.e1?g)mot1_0@\gf HBEIeLENEHls ,CalN.alsEﬁ}ﬂ n agcelgpapng gggj(%?)p ysiological
672- 683 » .ot e :
proce*isl@%g trea%\ég&é%t‘éh% %cﬂmrgr%jm Oeas(eél)Jva_sl,_c%Hé%r;ihﬁghit? ¥1gcf‘ht as the healing of
woundf fid bR saiduras, sefkmemaibeedis@ses, ischenicgarte andgperiphgjah vascular
~J. Physiol. Heart Crc. Physiol. 287: H458- H463
disease$004) ; Rehman et al., Circulation 109: 1292-1298

(2004) (194! s @gfﬁﬂéh%ﬁ it dxamp e BefhahiRestitls 6ACCX-CKR2 may
Conpositions 1 189] The pharmaceuti cal’ conpositions
also befuséchie dnhareetwamdieylinn iyithew intenging tertimeéiihe ewenton to a

. acceptabl e carrjer. Phar euticall
particplgr meé}?aéﬁ_lsélﬂ Q?Efé]toé‘rm?_é( eir{ﬁgt aaéﬁgpms Qfﬁ%é%g; |C§P%V¥S for
endo 95%9?@&1&&&’6 iRgkNoLIAd R Rivktk affffity raseptdh, th@sbPitigebsing enhanced
articular nethod used to adm nister the c%ﬁsiti

. : n.
woundealing gk yxarmblor $DF4 tinde ldPolHTRt GKBL a8disRf but birids to

rmul ati ons..of phar eutd . it .
xR S TR L LR A gty b
TAC Bhas rreexttr®b. 35 setating biitdngef tha@iands {olQOX-CKR2, CCX-

Fornul ations suitable for adm nistration includ :
CKR%q:nj:egl_mstsamay ra,_Hnw theligands tcsbqn@, e Bsother serepints t]%qrgl?}f gnhancing
wound Reattrle? irus 'l Ghta s AP LRELCHHS XSl Swoute8ify may be
mediated by a different mechanism than enhancing wound healing by stimulating CCX-
CKR2 activity with an agonist.
[187] Aside from treating disorders and symptoms associated with

neovascularization, the inhibition of angiogenesis can be used to modulate or prevent the
occurrence of normal physiological conditions associated with neovascularization. Thus, for

example the inventive method can be used as a birth control. In accordance with the present

invention, decreasing CCX-CKR2 activity within the ovaries or endometrium can attenuate
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bacteriostats, and solutes that render the fornulation
i sotonic, and aqueous and non-aqueous sterile
wa@eEpensidns that can incl ude suspendi ng agentBCT/US2005/003521

solubilizers, thickening agénts, 25 stabilizers, and

preservatives, In the practice of this invention, )
neovaég)lhl%%qtllop@ﬁ%ocgé@g wih oxakion, émg],ag@:ao\q SF A& oeplacenta formation,
otc. Orally, nasally, topically, intravenously,

i ntraperitoneally, subcutaneously, or intrathecally.

The f orlh88]atModdatofs cfanpogacsisdane lpet gphaskertpuiticruses.

nit- do r ti-dose seal ed contai ners, such
Accodfliet B TG woasBiet 3R Pieaeim CoGHRG s D® teethop re
followthgpared fromsterile powders, granules, and tablets

of "the kind previously described. 30 The nodul ators
cd® al Sulipescdipmiaublatomedd asapaant obebesitpr Spaegd Kobwi efral.

dryg,. [1 : ition can be adm ni stered by
Ahmﬁﬁ@%?C%f?ék)£2$§§?gﬁﬁgbnp, for exanple, of the type
uged f drredliflehvefiprodarpsisll 5éx, elo., (heitdpal. AMYEAD. J. Med. 350(7):
ecific organs or tunors. Co?]ﬁosi tions of the

)
672-633 (&4 OMEYEF Bel i (@t Ervees | oK S491OR GA0G): ek het er
directl 24 PG 2Q05/ [ :
S0 R PORLOFARRLSTLIEZON0L DRk, 5001068 s
Heara€'ir&1Prgxiol. 80114 58r H4435(2004 G Rlehian okl , @irdadnttonciodt 020201298
the primary tunor. The conpositions of the invention
(2004).an be administered topically or locally as needed.
For prolonged | ocal adm nistration, the enzynes may
be adm nistered in a controlled rel ease i npl ant
VIIL | njAdmbdstedtionhénd Pharmtdceatital @ownposisionsS t opi cal
treatnment of a skin condition, the enzynme fornul ation
may bef@@]" 1t gHaBHadeBtiddN odsbditiorsTbfafe RivBktIRIhaPEomprise a
gel. [192] The 'nodul ators (e.g., agonists or
pharnzactatipatly stedptabie cdrdere Bhansanconcadly aceeptiblé carriofs are determined in

- CK al one agr i.n.conbi.nation with other suj.table

pert by i B Iar CRRP R iory e PR RR ekl 86 yel e R Gfe PR Method
used ol adehinisted @) RthoRRionNARBSIIZERY, khdr@ihewalNafieSt sfsaHablé a

i nhal ation. 10 Aerosol formnulations can be placed into )
formyateans @of phathagewitet edsnpospionp ef thermresenkigyention (see, e.g., Remington’s

di chl.orodi f | uor, propane, nitrogen, and the
Phar’f“luf(eg.ﬁg‘f%?]” “n lzgg%h@%n@di ments, CCX-CKR2 nodul ators

of the [p9@s Hormuiafivanidilablefanadiginbtiaiion fickidedqidous and non-

conmbi nation wi.th ot her appraqpriate therapeutic agents,

aquequg 8PXyH PR 1soforic stedlesaiitings, Jyfach can cogtn antioxdits pefters,
hashdan,gf 1 ]

T R

sterilesdtispénsionstthet caii inclirieGospendigg tagents, aolubilizecs) Hlickening agents,

.pharmaceutical principles. The.conbination of.

stabilizgisy AHERREFEVAGERt 0 ﬁilayragat?e Ogﬁﬁémrgmcgmpwwnéf%@%

e r 0 | O t IO Sinel
i 51 SF\TEGH e S S0l BRskaAgppensnan
subcutamabuslyys fintnathéaatly o The éumaitedons g S éanmuxivinds carlJss prgsenbadsin unit-

s SERVREE 206 PR oL SsES H I, SO5Hbb g spensions
can bél_ﬁ%iéﬁﬂeﬁg:r&ﬂ SteRR RN e, tgfa%ﬁle@,da\ﬁﬁrtﬁﬂe@ lo# ehetfih® pevioukH Wbhcribed.

dose adm nistered to a patient, in the context of
The mdtalaiers semtlso brwdminigered o phrt obe peppfeddpeder dvgef f ect
ol benef} &2l GRS oh Yarl OS2 RHREEGE BY Bleahd SFPar Bfiion pump,
for example, of the type used for delivering insulin or chemotherapy to specific organs or

tumors. Compositions of the inventions can be injected using a syringe or catheter directly
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reduce tunor size or tunor |oad). The optinmal dose
| evel for any patient wll depend on a variety of
wo 20507443 ncl udi ng the efficacy of the specifiPBCT/US2005/003521

nodul at or enpl oyed, the ageé body 25 wei ght, physical

activity, and diet of the patient, on a possible
into adeRBY P ssiigiof s PEMEY taRQIgEIoT topRtH CKHgloB eIy

[ I

folovflgl kbl bRihe HBART R 18 cEfhpBlinhiiCo RS Inghitch b
admirstyred dopdealy cﬁlld@-ll@faﬁ acdded! Pat pr@bagehiovgl admeinistration, the enzymes

adm ni strat f I t [
may bEITEIIE 18 dspaer e elate P ararh FiGe FHES A R, §ar
toplca‘rll HRAMMenPbs 4 Hi8n E&Qﬁﬁ@ﬁ P &2 f§19n1ﬂ9t‘f@ﬂ'kh§§ Bé Eﬁnﬁustered to the skin

physi ci an may eval uat'e circul atlng pl asma | evel s of
in an ¢vinémerdauigelt or, nodul ator toxi CI ty and the production

of anti d at 0 nti er al dose

s e R 206, Samind oP R b e Fbfessiop or
act1V1f§QJf+@C)‘(Q‘JKR2 A PheCH in SHRbRGton {Nltﬁfi)lhdf@ﬁltm&hﬁdﬂeﬂtsl €4, be made

chenoki ne receptor nodul at ors of the present

into apnovelrfoirarlatiens (he, Bdpican be Grabulized htakg @I@éﬁhﬁf?ﬁ via dnhgjation.
0 of t.h t
AcrospblornalgnT bt o absutf R ARSI A os

dichlotadilflabfontetiepropdricOnidrogas aafthd kik.t 0 t he mass and
overal | heal th of the subj ect. Adm nistration can be

acconpll1%Hedn §ome §mh@411§1e§F5 GCN-GER 2faeduators of the present
1nvenﬁ%’1?p%{1@et écﬂﬁipisﬂagécﬁ{ﬂ SibndtibA Wit SREY tpﬁ)ﬂ%)%afg tﬁ&g’éel,%%ents,

e su one OF 1N conjunc ne or
includibg, .0} dlﬁrnod{dngﬁuué’@ﬁntsb mhammbem:;\Sekenthumﬁthe pgpropmate agents

include, e.g., additional t|- n rs :
for usgh@p@pb@ﬁ‘@%qhﬁ@pg @gmhecmaac& %ne(cg" g(&m yc,kcﬁ{ 1613](:% art, according to
conve?%smﬂflr%?&o a[c%ﬁ]t‘?da?bhﬂﬁgleél TRABGRGinYBGLd fBerafdhtic agents may act

atory agent, an anti-vascul ar ‘agent
synergiisticely tb effostdhe treaiment o‘rlprdwdnmm oﬁtheazanolpﬁrdlscrrﬂqs atwh/@, 6 g

cancegsereRrtitiny BRERCEE PrE oxy BIoPOR i Eh SR PPsliT ke Shg tis

appro@&fj oﬁ@ B{a‘ydﬁsabieht%tacﬁle%fhefaﬁkw & cRIYORBIE THYr dostges Sf &eh agent,
nol ecul es that inhibit netall oproteinases

thus r@@cgng thmptnngaldby ad\@ge@m® affegts. bl ock phosphoryl ati on

oo e P £ B ] S

invenBOYEIRARNBS ifficRAt ﬂo@ﬁbteasbe?ﬁﬁblﬁﬁfes%dlﬁé @ethe stbject over time (e.g., to
angi ogenesi s or other conpounds that block their 15

reduce tirner sixe qréwgor logd. a]?hefgptm@ﬁl dgqqﬂgyelémm@ggnwllgdepend ona
Vanetxé)il;q%c?lrg Eracéucgng the erf‘fti ? %{%Ss;peahg n)odﬁ%lttérré éﬁéfyedo{ﬂ%eage body

as SUC S may no

weightNeHyelzangsivity an ddiidtfof enfatieric ba ﬁlpsmble cenmbinaumm gith other drugs,
i nhibitors of CCX-CKR2 in conbination VVI

and op Hhq sengiloqE s Rartiydadiseesen Thsstzs it it Ssa2hg rV\él @&d@lﬁﬁmmd by
the eﬁﬁgrgcepgitﬁl%t b J—:)%f%lﬁ%@?ﬁ%bﬁgk&)mdené}*féﬁ'tsttthrhcg(gm?ang the

gi ogenesrs w esired tissue
admnﬁﬁtt&troﬁiﬁﬁla@ﬁﬁ[tﬁﬁr&omgem&or ot ias pAdidPalar subject.

(matrix-metall oprotienase  2) inhibitors, -9
(mat ri X1t almds%rla%m% UGSV RO Bf L r%qwra&w b
adm11(1§t¥fe|d ﬁ%sfﬁ yatd Qi g%lasﬁﬁrle%@s b‘ﬁtﬁg mddulator, modulator
conj un onvvl 1i'bitors o
toxicipy) andﬂmeprbdmmion of antl modulator antibodies. In general the dose equivalent of a
modulator is from about 1 ng/kg to 10 mg/kg for a typical subject.
[196] For administration, chemokine receptor modulators of the present

invention can be administered at a rate determined by the LD-50 of the modulator, and the
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conpositions described herein. Inhibitors of CCX-CKR2
can al so be used with signal transduction inhibitors,
w@ambhoas4ngent s that can inhibit EGFR (epi der nBCT/US004/003521
factor 25 receptor) respons€s, such as EGFR
anti bodi es, EGF anti bodies, and nol ecul es that are
side-fgefy ofjthimplulgios at xamions corespiratianseasppHed fodhe grashpl overall

st AR LB a0 5 VB SRR B Py s

i nhibitors, such as organi c nol ecul es or antlbodles
that bind to the erbB2 receptor, for exanple, HERCEPTI
IX. sp\fombqdar Braiepiehc. of South San Francisco, Calif.,
USA). 30 [200] Mol ecul es that increase or decrease
CCX- F{29’actmhubttyrs®£|6:®lim carcmrdvippbetl aﬂpnmommrwmunctlon with

one o B FooPhi b TR RPN, SoNEh e
anglo%QIBE etk %n&/Bﬁ&he@rﬂﬁhé%@ﬁbuh@ QOEMO(AS. EcydhtBxiRlagh®E For radiation, a
medi co- surgically useful stbst ances or t herapeutic

cancegyeerise, ap igmunemodwaighy egentan ahtirvapwlariagering igpal tremsqyotion

005/ 07464 [ US2005/ 00352 i ogeni ¢ response,
inhib 36, 7 PO LI P SNl o BORRPERARTS ot fy t he
heal i nq198j0dakibitsR&OT CARNCKRIPASHd sed in Solﬁﬁ!iﬂtlloﬁdmﬂpantlbodies
the desired site requiring angiogenesis. For exa

an pepsiden Bt Block pricErt 6 ASGMHE ORI S mGpRAHmaiFEHGH D BBl
meta]?g 2 eﬁfase%t(el e?rg e?s@%f“t) %f ol't'f‘tg Mt 8 fock 8%5%5181? atgﬁl%‘%&desnwﬁhm

ors or nic’p eins can
endothehzl@sils (eap, h@b@mycuf); ﬂ)dirﬁbiaﬁlsﬁeggﬁ@a/\iebe;ﬁoﬂs dot latown inducers of
pl atel et _derived h factor, macrop e derive
angiogpaaseh ApiRoCise 2P inqiioers .apglaaenesarﬂr.o F%P%Wdégléﬁhb?"k their

act1v1‘§§¢‘€é g’esdrﬁﬁ ;)‘,%‘?Q)tﬂe? c&ﬁg?l%faﬁtmé’é' tdiRfdfds, B--9; mt@féi‘drﬂ' &E')%f?tmg by

am cin or eryt hronyci n.
other nmﬂlnsolrslae(g lag aldhyfactemsfmby mgdulats wgwgem&si&mmlﬁntmt mechamsms

cmp g D AR Xt ARAGE CRB G R MR SET TRl s con
poten@iﬁ&raelﬁél% et Qg% oaGkibMy by dﬁﬁh@'lﬁﬁbf@i%n ©2aRiD8shesid Yithin the

th other drugs including drugs for treating
m%ﬂ@&mnnetls Exanpl es of such agents include anti -

ol uc oo O Y AT ERBE e b RS spitutra 0 BB Biggperatioprotionase

2) 1nl{fBitt$ﬁ£| MNEEDi(SelrROR etaBb S0 EAR8 9V ERthiRRA, and n:fcmnrm@pawxygenase
drugs. Nonsteroidal anti inflanmmatory drugs ( NSAI Ds)

1) inkibéozs) wl hesised inoconiiplstien §v1ﬁhnﬂhlhﬁﬁﬁ§tqf &1 X q piirmpgeutical
comp\%ﬁl%ghs scﬁﬁé@}%?&ﬁsﬁmﬁﬁ%% of 6 | on % i‘f ai’sgéﬁqls%n% signal

are centra pro

trans@icfioh agHibiests, %&clpﬁs)?éﬁ%dhatl’@aﬁ XIQ@I&S E@FR(epidsrnd] growth factor
i nfl ammati on dition, the inflanmmtion pronotjng
recepigy) ERPHSes, tsgcﬁfbrf\s BaER @g‘ql‘godl% EGF antipqdies; jand molecules that are EGFR

1nh1bﬁ§1§%§(§ﬁ§(@g§% ﬁaﬂs‘fﬁél ov‘}tﬁ ffic?(ﬁgﬁ'ﬁl?tﬁyoﬁ e 5 VEG rcceé)tors and

I'ncl u erdpres are
moletidesthat canlm:lﬁbit WEGIE)&AME&HE 20efft@0iRhibithes, fuath| aswirgegpic molecules or

st S (EXALE teegEsor o e b O™ (Gienth, nc. of
SouﬂP@ﬁPﬁﬁh&@x{@ﬁﬁ@}@SAﬂa'r has | ong been consi dered

[200] Molecules that increase or decrease CCX-CKR2 activity can also be

combined with other drugs including drugs that promote angiogenesis and/or wound healing.
Those of skill in the art will appreciate that one can incorporate one or more medico-

surgically useful substances or therapeutic agents, e.g., those which can further intensify the
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25 to share an exclusive interaction in that SDF-1 has
not been reported to function through another
wo ewsptwrs and an additional |igand for CXCR4 he&T/I81005/003521
been identified (reviewed i¥ ZIotnlk A., and Yoshi e,
0., linfnunibtyl2:121-127 (20 ). Thi Lon. is
angiogepEspaeAnd{dreaccylerate auder be Wéﬁ?fgfsk%sélﬁalat&%m%ffss when

e BRI S SN g o o

prométt adgiogdibisLirepaid 9d/o8Hssho gro@\?tH %)éast @@ df269vdrall ormones, growth
effort tq evaluate SDF]ell (g CXCR4 |olog, h

Factors REBHIOGBC PEPIeiBy SR WORAFLINBE EURBFSINGTy ey SBipPlast growt

factoﬁ‘éﬁféiéldeﬂ{lécf oAk £RRr mbMBES: eld@hjéfé@éﬂoiﬁ/ﬂ’{\‘?acﬁﬁgét@ hPaddltlon

uate receptor expressiomnm on several tunor cel

antimioypleal agenid el berinrddiedyn Eﬁ@@mqonsahyss, S, g ,Antibiotics such as gentamicin
comerci al | i | abl.e anti.bodi es es 12

sulfa§ 25 eEgroppsin. st feeRe i einERny el Soottedts

1nﬂan|ﬁ‘§£ﬁ/oh’§2 Qﬁaﬁé&,@@ ddestiRfcs @l!tﬂ1fal:ieﬂﬁ§3 endyiies) Sihistghivies Maedyes.

t hough t he "br east tunor cel I'i nes tested were

repor t é20%]o MelﬁplrleS@lan@@MS%tﬁ@%Q@@s@éﬁltﬁX@mlS%b% eqrglined

t he an | es t f
wit QP OB Bt PR S St o
inflan@fShodhibeutad QREISWMHOR exdhgﬂﬂﬁglud'wﬁﬁi&oit&oi’ds? suchtas @gednisolone
| ynphocytes (PBMC) react with all for clones.

and mq@%mgdmsc?l@@e, Rre)pitensused @%ﬁnﬂqm@storm@gq yﬁgstm}gal anti-
T

cyclobXyremaseqCION) eniz{hed, IGEOXH e CONLI, bddtheare céutot ethe production of

breast tunor |ine, MDA MB 435s was i nel ded Thi :
prostagladinsguadyssed n @%‘ﬁﬁ%@t§1‘£§$®f 1tion, gyﬂgﬁ@rg@atmn-

e N 0 Pt

inflariM§® I ents, Mekudin@atthriofarldBnZ3INES thebpiss dredeing used clinically.
anti-CXCR4 anti bodi es exhibited altered reactivity on

these cells as conpared to T cells. [205] W further
i nvestigated the SDF-1 r LEXpressi on on these
cells by exam ning theﬁe’% Sfsndi ng profile using
our Di gpdHCelvRDNbYERSHREGPR i§ Prividedito illibira] notdlmit, the
JBi ol Chem 274(31):21569-21574 (1999)). Using 125I
invenfpf- | a as the signature |igand 15 bi ndi ng was
interrogated with >90 chenoki ne el enents. As expect ed,
only SDF-1 (nmouse and human; the human form has two
EXAMB]_eEmatlvely spliced forns of the proteln referred to

SDF d.S d the HHV8
3?81 enokil# \)j |\f1 hg SIPF- égg?éé%é &ﬂ?rg?klg? ﬁqjﬁeﬂt@? RRIF ﬁ\as logg bpgconsidered
to sh&?p%'&&ﬁ]‘sl%é}lﬁtlon HRWSDEYUT Rid =R beérﬂ%g@t‘t&fjﬂorﬂnﬁfdhfthfoﬁgh

significantly altered t only do SDF-1
anothanbceibiParldl anctidelii cnabli DE-far CXE&Rdrhas lnat besn iddndidied Z@viewed in

Zlotnﬁelf%'cfﬂ?&eﬁf Shito P e W LB\ a6 Bpabprted by the

fact tlllé.'%kt’xfeI E&Ql{a@u‘c;‘s bEpdih 8&R% r&mIttiR %@ﬁh RF ﬁﬂ"ﬁémﬁryﬂpg\l agasawa, T. et
produced the sanme |igand signature

al. Nmfrey38r2e6b‘i46éa (1996NCY peg>Bpt Bov, ies alCX@Rare( 1951 51399 @098))-
.
o SR IR AR R e

evaluf¥ @3 redep@RMdandiPainit sedéraPdigfent edietypek. Shftiallyhes iegan to evaluate
Thus, the binding of SDF-1 to its receptor as
receptor expression on several tumor cell types as determined by FACS analysis. Four

commercially available antibodies, clones 12G5, 171, 172 and 173, were tested on multiple
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25 expressed on MCF-7 cells differs fromthat
expressed on CEMNKr in terns of ligand specificity.

wQ 2@6/]074@45/en the altered |igand binding profilBCT/US100&003521
SDF-1 receptor as expresseéd on CEM NKr and MCF-7 we

examined the affinity of the Iigand for the two cel|l
cell lipgsp daterasfinginewarithonsisho bisas temppeal ines festad vigrs peported to

oo LS AR 05 A gm0

differeneispecdiffesdny pell t-;hpweVEhe Tieil hnmemstCEM NEMd<FurkaiCofg with

BN EC T TR N [T A ———

breastbtb\  Nged Mé’pﬁ aﬁd‘Nﬂ)ﬁ M@\’\QﬂMdK?ﬁJt 'r&ic% Wltﬁsthé’\@'idely used anti-

tiondlly, we have devel dped nol ecul es t hat
CXCR41 hlolma t1 268 @ndt néalctedyontyf wedkdy (1n$m¥1p1r1wmdo therRcell vithnidie other

3B Bk S S 5P SR 38 ol g o

expre KCREMRNSEIdas eRpedidd @fielFshe e[rﬁb@dh%@ﬁécb@n@é CXCR4 on the
CCX700 and exenplified in_Tables | and

surfacep ddiuf idespliteyhe afhlityite ﬁewamxpaﬂen@aagml\icﬁﬁmdkﬁ% MB 231
cells %8\%% le?eﬁé %g dN%%xﬁ%blljt% tgre%ﬁ{rg 12%46%% éél fatgc?mgﬁred toT

cells. SDF-1 binding to these cells. Furthernore, a conpound
(AMD3100) described in the 5 literature to bind to
CXCR4, [20&- HNE frthex imspptigeteddhe §D8 1 recapippeirgessigp.op these cells

o x5 8 Bk e S B .

al, J BIGFE€Ren £1146319:01569-2$5 74 (1699)). Ussiyrttf] BDFdlmgs the signature ligand
specificity and affinity and this receptor jis

bindigh BTy il %ﬁ?l%‘fﬁegéegpefteﬁee@&%?l* 1 (mouse

and hf$BhSHS Bman f&ﬁtﬁ:ﬂ%o al €y ‘é ek T diftRé ﬁl%ttem referred to as

ropertl es O recep expr essed on
SDF- CEMad\I&DFaBB)candmlm HH%&nW‘ed%hnmobE@ avIEPell i |cnme sfled dattnding with

tbelqd S e E el Tecut PR PR hipk PeRcr o BGE v

&gmi?ééﬁ{ly aftbR8. SRY AR oW N AANd GRER WRishiab@EDY-1 G, tt ©f these
he gene responsible for the novel SDF-1 binding

cells, dﬁb&@lémeme&tnnddslmanrhxmblg@ﬁée ablélt}éﬁOrC@ﬁlp@tﬁ fas bipdingoritp SDF-1.

worbS BB SRE R 5 Bk 5P Bl e s

ligand SigARUF | BieRnIY RBoAed 1- Mﬂrebéggdﬂ 1@ CXERP (Ol Ka% enel. Waklp Med.
previ ously detected. In the X- CKR2 MDA MB 435s

187(1c2é| 2h0§>9 21 99@D>Fh11erewrxg&:ss MlHarsP- 10, shatwo. other reporiek @XCR3
4
iesndf o Y TR SRS AL AL O RERRTIE Y3 gepioras

exprebetd ERXETFLT éelgdilfférs Tl giat e@mdssd:d 9n CEMMNFaTip edrensfodfigand
bi ndi ng on these cells, however, the w dely used CXCR4
specifigifsagoni st from Anor Med does not affect 1251 SDF-1

e T

conpared to CEM
expreased c@xPENI-NEd ahy MGF-d ot ¢xantindd tBBREfnityred dlegpligand for the two cell

identified here as a discrete ge l1e - .
types| et EMsNifg bomelageurs srrpeiitPsin dfﬁaﬁgﬁ‘gﬂh SIdSDY 1o or SDF-1p
resultgﬂ ﬁgf@ﬁ {/aﬁ%éé’qn RRVBw lﬁ\qr}ﬁﬁég' FgHM andl 1. 5191/1%§p€8ﬁ3xfely‘i)e|ﬂowever in
express CCX These cel | "types are
contrhstssdi éfﬂM—MKEaMCéF -3 cells exhibited a sub-nM SDF-1 receptor affinity.
Furthermore, I-TAC can compete for radiolabeled SDF-1a binding on MCF-7 with low-nM
affinity as well. Additionally, we have developed small molecules that inhibit the ability of

both SDF-1 and I-TAC to bind specifically to the receptor as expressed on MCF-7 cells and
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Interestingly, this receptor appears to be

preferentially expressed on tunor cells over normal 25
w@edobs74s#3 h f ew exceptions. Using nouse or gansP@EEUS2005/003521

source of normal cells we aWe unable to detect

CCX- CKR2 expression on all organ homp es_test
not oécBdENIorlhay scaigpt mplegples: refest fraps %359766 619%%3 Sﬁed n

Tableg% ﬁ@ﬁp %p%kﬂ'%gﬁXI ﬁfhﬂ;d{%t %Jho ¥R S -Eh? aﬁ&(f’ggﬁfsfr% ﬂng&‘ib%/?o MCF-7

I'n are ow as determne
cells ‘ith loveaiMDaffingtgn Holwavdn thg s&he bampodyd aoBEMaNKrthhas so effect on

4 .
SDF-{ RRghigrio thoss el oh BT Boes naper AMBALY B efsipedin &t
llterat_l?%ét Ibtnéic ?() @X@Rélaﬁﬁg HaARRAL SIOE- lq%&éi)%reglhﬁﬁtsm eibidieig to CEM-

is preferentially eXpressed in feta
NKr hit\hes nal affqaq‘q @n@élFel bpwding todVidFt heallsadhin ﬂilmS]DEfinlreceptor expressed

on M%ﬁ rjoc}egls e%]%%ﬁi\élterg& g@ﬂ%ﬁgpdle% Fpegdie&)gn%ﬁ%ﬁ seﬂdl tglé receptor is

h ﬁé&o ARGt Y& MYSIDFVBEvEor kpfcBéddVIECEMARKE, MDA
phart g hormal human PBVC VO 2005] 074645

PCT/ usz[@@fﬂ/ sgigepthe d@&ernnﬁmﬂpealew the SBHFel l(emg@; expgersed on

CEM e%tslnco@ua%% élw %ﬁ]lrtg tntév sﬁ:gag/é % o Pﬁl@éﬁa{)ﬁﬁﬂe@eptor 18

a d1so?é«t€§8né3fr@xﬁ|@X@Rm:@meéﬁﬁirﬂg thd VRyatie uaeé evdlyatit: seherahorphan
Ovarian Carci noma (HelLa) npuse | ung ung

GPCRoayedinadradqungiad fhensns ecshensible s BoTa %ryt%%% Fharpgteristics.
This %‘%} e éi(Peldst af %EX-% v&ﬁ%ﬂ% Eéeﬁ iR EélbﬁhéB@%:IIe)ﬁeMBS%Ss) that

rans orned nDus I'Tver nouse
does Mmh@gmoﬁﬁﬁb@remémw ACHAKR2, berapituintes thwe Inadlnsek binding

o o SRS SRS s
binds aﬁlﬁ%ﬁ*ﬁhl gh g“ G OB Ivﬁfl%hb JnivY §hd 105- Mﬁﬁﬁiﬂgfbsgé&)v

i vat e mouse spl een*
Addlmmlymﬁcmm ale‘.agmgsmsmssC@KaQO s edemnplifi¢chiadT dpje L and II)

e RSB R RS o
AnorKﬁQ rREd 5t MMREPATISDIV] BRMARle dlNASQVdetl UShi, t}ﬂﬂﬁmﬁlﬁg @ﬁomahes we

C. Nature Cenetics 26:216-220 (2000); Ekker S.
had datamsdmn M GH-7 Geheas congaraido SENIAI e explained oy addxﬁ@nal SDF-1

to 5 evaluyate th f | ved
recepfif igaat gt e a8 adtarite Eaaecchied LRRIRIA, of “genes 1
humans [hegje Wi hRFRdibhsRdimiihgassePhdd diabnostie vetidvetidentified

have an ortholog of CCX-CKR2 that is 59%identjcal, to
multipledumares! tgops OKRR prress GCXeRA c dhesgsieH gynasaphbsipdiin Table 3.

Interesﬁn@ tlgrsgf%ce E(H‘e ?%% EO g)flsq &ﬁﬁg‘g}? aﬁg %@%%Sﬁ& %@%ﬁﬁgr C%%I%Ver normal

cells @ﬂﬁ@e\mﬂek&bpﬁ@ﬁ@ h[Oélhgl apups engend s ek dfevahapris tveanelunable to

nost enbryos die. However
detect CCX-CKR2 expression on all organ homogenates tested expect normal adult kidney,

normal adult brain and certain stages of fetal liver. The expression levels on adult kidney and
brain are low as determined by the radio-ligand binding signal. By contrast this receptor is
highly expressed in fetal liver at day 11 through 13 of embryonic development. However, by
E15 it is gone and cannot be detected at E17 either. Thus, CCX-CKR2 is preferentially

expressed in fetal liver during development and then again in tumor cells.

Table 3 — CCX-CKR?2 is Widely Expressed on Tumors, but Not on Normal Cells

CCX-CKR2positive CCX-CKR2 negative

human Mammary Carcinoma (MCF-7, MDA MB 361) normal human PBMC
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10 by titration of the dose of inhibitor the effects
of bl ocking CCX-CKR2 begin to energe. Interestingly,

WO pooshateedrbr yos in which CCX- CKR2 i s i nhi bitedP¢T®©S2005/003521
nor phants exhibit el ongatiédn suggesting the cells are
unable to partition into dorsal and ventral regions at

human Glighlastee|(1P8F age (9 hours post fert iHMPALCahipukemig ({74, Jurkat, CEM-NK
human Prast@ﬁqgfarqmoawgﬁ@s%nt (28 hours postunstngfateq endgthplihgells
human B £¢leLYPEIMERAS M9 or sal i zati on phendtdHpetdmEs vascul ar
human Oypsipe Eeisinomg (Md-ahour s post 15 ferti IMHEe[UB%, the
human Lung (Geréemse (8549 bi t pericardi al edemdOUsd®&Bhcl usi on,
mouse Merhgaiy §RiCIHIOMadATBf CCX- CKR2 in ear IPUseBBaf i sh
mouse Pajergelicipribeliel ¢alis HVHE trpnsfamad (SYRdor s&Pqusatiebn phenot ype
mouse B gglld-yawrhaima@&li vascul ar def ect. Z&MUss fosth aguiionel mariow
mouse ndvagl&kidoeX- CKR2 during devel opnent dd"q¥se lineges egsgvesadult bone marrow
mouse nopagidtdimt syst em and while they do Heguee fatabber {Bidghrough birth)
mouse felgl liyetdE¢ Afrsioh Ef8)cul at e. [ 210] CCX- CKR2 has al so been
activated endeithgiaieellsi n a xenograft nodel of hunman B 20 cell
mouse splegnphoma. I n this nodel immunodeficient mce were
* expression 0 thleat erdan is ealkrs detemmineddycredipligany biptiagreignaNANVAL WA,
M ce were given either a compound fromthe CCX700
seri es [@09] tWe alsehletdrmimedribat (ICXKR2 id invelved in angiogenesis in the

S LSt TG R EE L St el 08
(ZOO(g)?ggltk%f'S‘? In X400 7 PRl BPE 89298 (ﬁ(hg)). tZHW&ﬁsthhﬁ% been used to

y reduced vascul arization and“were no )
evalugtedhp fuictive df gfies nvobadriy atriyodevielpnren\CGREOS MgmsBWs of genes in

PCT/ US2005/ 003521 .62 .1 i fh.th | f
humndng fe K86 UIREE™ b R PR RSy e ldd QTR RECKR? that
is 59%abRiche@ thé hemad COX-CKH2ptdigints cé.OUiaY @hdtphdlino technology

vascul ar bed. [211] |Inhibitors of CCX-CKRZ were also
the zetfrafasht Hopeolp gy wiee dunerkesl daymin devslenieg enbrygs.s ilglitian ef the CCX-

cxxbypfh 95 1R PR UTSR P o AP RS kg i Hovores
by titedatoTedd @se ofihiHity Bie dTstshg®iodkiti] GBKECOKRA bapini to emerge.
vitro static_ adhesion assay. HUVEC cells (C ontech, . .
Intergsfipghyeimethe embryeg it whrh GeXiClpRads inkibited Siremprphpalg exhibit
o Q5§ B2 FF L AR A ins
early@lm 9 ?JLNE}S)aéhtﬁ‘a@iliphtﬁml%% gﬁin]%iéAlﬂoNngﬁz dgtelblbl_l}m (@%/hmﬂd lplmdh
.algne for ours at, : s
fertﬂt%@sé o figdhaverpdorsfizpiop RiCAARPe e A &%@F-@bv S gtrs post
fertil%ﬁ%%, O Blpha At %ﬁhiﬁi@%'éd}@i'éf QR ES corfesion, theRBEL{tR of CCX-

nutes "at roomtenperature. After the Incubation
CKR2 éh barlynexbeafish sleec opmeB&ultanda nekiubpsahidatibr pheaBSse and a

srambE eI S! Sai e ISk bl ARy g bigpment o o
develoh’ vasiRar Y RERSHIdNehifeahbPdyBive BIesthadddest Emot éifchlite.

culture plates containing HUWEC, in duplicate wells.
Pl at es [#0k COXuGEREhaselsePead eviabratetiin mixeuograftanetlel of human B

washed tw ce w th.HBSS. 13] Adherent cell r.e
cetl HERATTH BhARRy el By i e VO e O tuman B ol
lymphoma, NAMALWA. Mice were given either a compound from the CCX700 series or
the vehicle control daily. Interestingly, mice receiving the vehicle preferentially developed
large, encapsulated, vascularized tumors while mice receiving CCX700 had tumors but the

tumors had greatly reduced vascularization and were not encapsulated. This observation is in
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intensity on a TECAN nulti-well plate reader. In wells

containing unstinulated HU VEC, 20 very few MDA MB
wadws/ocehi s (W ld type or CCX- CKR2) bound to tP@T/US2005/003521

endot helial |ayer. However,62in wells in which the HU

VEC nonol ayer had been stinulated with TNFal pha and. . .
line with the gasylts Fpgrihe iz@lgﬁﬁshysupdg'(p%indhattanérﬂgby@r@{ X-CKR2 inhibited
r ' he the nonol ayer as conpared
the atgfé@tcﬁzﬁé\m é)??é/g%fe% o%{'%%éé(‘?%z expressing cells. Wen
quant i fl2e MhibitbtsTETISAIERI Whenddd offdctiee wedeliscing tumor
cont ai ni ng CCX- CKR2- expressi ng MDA MB 435s cells with
volumgs ip B SYREIPIF At B CALINUPERAYSOIOIe: gave a signal that
was four times that of the wells containing the wild
type cells and the activated HU VEC nonol ayer. These
da 9’;Zermnst rate that CCX-CKR2 is involved in
aerres+on to activated endot helial nonol ayer. EXAMPLE 3
30 [2 1%1 NN TheHAM be cARMRPRES AL ETXROKTES {0l €Y% t6fn Bndothelial
CCX-CKR2 I'igand conpetitor in nouse wound healin
monofaydehas Hepn Sy alvwdtad th dreial vitng static adhsisioalassaydHld Vdd wlgﬁ (Elontech,

o SRS S OSB3 o 0000 st
well. | CHlls 37878 el Rreattl SvifexbdiRhesoRtaitihl 208540 W@Fha plus 10ng/ml of
0]

PCT/ US2005/ 003521 63 referred to as the proliferative
IL-1bgtaces anedium alnmeder Shoure at HAC- MPANMB 4355248 C6n VA) wild type or

CoX AP AP eROEd B EPH AR St QTR A Newoprobes, OR)

in PB8ITor 3@ plihAagesn rosmdappshtued. Afidr théingebaioal deils iverd wWashed in PBS
proliferative phase duri ng wound_ angi ogenesj s t(?a(t)
and resyanended ryABES A ank g Pulfere salnersalpdion) fogrdensiiy of #3000
Cc [ . i C - .
el R O S Dty af rals wrg hepgaded o
tissueciubiatessietds aariaingHVVEC, hedpliceswdlls. Réat¢seserednaubated at 37° C
compound specific for -CKR2 in a nodel of wound
for 15r|]é“aP_ruit‘??g"‘.nd["52)??1%‘?"_I o wgh heal i ng studies, |ICR
deriveq gl eA%He?&t Caf wire l%;ugﬁti%rlﬁl_ miéf&gop}%{d Befthidi8scence

testing period, the aninmals were Singly housed ’in
intensitydinvg HEEANcaybswellpie read@. e xolaconteaingostimyldel HU VEC,

very DTSk P A B 2 o RS ayer
HoweRPRlih 88115 &1 #BI¥A e HEVBK inforoskeRAd B cAdARIGH#dKVith TNFalpha and
carnosus and adherent tissues. A test conpound

IL- 1bptasiguifishytlsmowrofitbe E6MpEKBR A ixptessing cells afharet ty s mevolayer as

oompgllr?g %il? ﬂ% VE’/@(?‘] %Q%Kn?@(g&%ﬁ&p%gss&%%ﬁg "hed %g%tﬁ?elﬂso%f)
fluordsEetich otymeeiyiié Gells tddshk PRI IUKR2 4xpréSsipdMmAI 343 4869 €lls with
each adm nistered 15 topically inmediately follow n
the actiyeigd &84 Y Bhmonglayercave aisigpaltbat wes fepniwetthal ef thy éPSﬁgS
Th {1 r ' e
conaf i R54 S48 R0 11388 U TREHTAASSERLe o gt
that QCIICKR2 i idedlvyd DyRIhedibietocativsied efiddtheiabxpaviayent . The
wound area, traced onto clear plastic sheets, was
neasured by use of an |Imge Anal yzer (Life Science
Resources Vista, Version 3.0) on days 1, 3, 5, 7, 9
EXANMPRI B3 The percent closure of the wound (% was

[214] This example demonstrates the efficacy of a CCX-CKR2 ligand

competitor in mouse wound healing mode].
[215] Wound healing is typically divided into three phases. The first phase,

known as the inflammatory phase involves hemostasis and inflammation. The next phase,
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20 cal cul ated, and wound hal f-closure tine (CT50) was

determ ned and anal yzed by |linear regression using
W(B&(E)phfmaﬂj Prism (G aph Pad Software USA). UnpeGCT/E82005/003521

Student's t test was appliéd for conparison between

referipl 83 (R PRILIBIFY BBt e BB Vson) UREHRIGRLOD, anglogenesis and

gram@{tfnl t?stsﬁé:ﬁhn%&{” Iﬁhﬁ%ﬁ%@h@ﬁaﬁﬁ&l&@ hl%g@ the W confracts and
Treatment with 0 series conpound in this nodel
collaggmardemuite®@5It mngﬂmdrarﬂbfon tireeprolifeeati®@ @hserdueing compd pngiogenesis
use or 10 .days_.si.gni fi.cantl| i ncreased
that oty et R ttr s IREY Bt Pe S PReed. o ane as. with

decreage I’G]CTWQ aha{?eei1ﬂ$e'd\@j(fCKR9 kd ﬁ%@g&%bsﬁgréégﬁh@h €hrough the

control val ues. al so i ncluded a known
zebragigh siyydieh §tscuse\momo Given thrsermesidtsargtestoh & compewhspeeific for

heall t her known SDF-1 / CXCL12
CCX%%?m V%%%E ©the CXCR4 ant agoni st (100
fag/ noyge)] qhdhmbmﬁah@ﬁng 3R ARNITK d&aRE ndentas@s = 2 g) were
P<0.05) in wound closure (% or CI50 relative to the

used.\Janiieg Hedesting perigd dipanimalssvere saghomused indgdiyidvgbeaggs. Under
hexol%glg]]tﬂ g§0 f%ggﬁv fi%oanegﬁe%ggé; e s%toﬁﬁiiets Jck ‘f@é}\%n ueuRd ammal was

nouse cut aneous und ass

shavédOAZél%pS PurhABD ?M@@Qﬁﬁﬂ]&aﬁa temd4 thed8h 1ﬂhh1d’1ﬁg(pannzculus
exam ned t he effe?“&s of a dose rantrg of the 700 Se”@l
fiest 1) SDF-a

carnas BT Rb Y6 FRMPPRd RIAEOYBY SR 195 CRIBATHS U
and ISI* Tf%ﬂ ‘tﬁffi‘cﬂh% Yo ??&Zﬁggﬁéh@g@ g%[es %bﬁ’l Bhukd (1%“%191%% %ﬁl R vehicle

e con ect s present at

0.5 %JIGB/EG (daetetxgthethylaellelossl PB)bH, 7.4,129 |dirheuse pwerteact adwinidered
closure is strongest with the i ntermsdl at e doses, 5
toplc%lbsmgaedeatebgfoaﬁwngwsansw gk ercaqaily fehk) sangerdive days. The

posm(fg 2001 2Ab QUERKink 5%0)68%9 ﬁgértxft-lih LSS 21 68?9 1 (Z}%?mﬁﬂ G¥as also

ound "appears to esponse,
admlmsmmdstblanallymletl]y aehée conspof tlmcbxpﬁgmelge flihe wound area, traced onto

clear plAS{ieedisn s PRI Hsso! Mpkess SpavYRdTit Spirnpe Resottces
Vlstal GHERRYE @;Son dﬁ% RO 0,*5?@69 and 1 D7 o} Asbént %wém%ecrf@ﬁé RBEYd @5) was

to nane 4 have not exam ned
calculatqul; emtwomlckknﬁﬁ closwraltime (GIT58) was fletetneined @m anaﬂ);zpéby linear

e ST B VAR PPt
appli&dyfoP kbmpsrisbifodtvidrd thd-trddict &Rl wHRiRY F‘ﬂo@f)ﬁa’c@@fh fAkreRent time

mul tiple types of primry endothe cells.
point TR et nees werg @wmeradmf@tﬁmshgaltstgmﬂqme atrPéosbedpvéelof t he

pr esent ntlon OSSI h t 5 f

Roc oA R Rl sl R R B phdIRh i i€ b Re Hamoted
wount RE>safd I’F@t”ﬁ)@ s@ﬂ@b@dﬁﬁiduﬁmat)m(ﬁpm@'hm&e Eb@llOHQ .‘bﬁ gnificantly

det erini ned popul ati on of cells. EXAMPLE 4 [221

Thi
increased T 0D enBmMsclestesson days 30BXL Oard 135 Bithdeereassd|CT50, relative to
corre%)ldgﬁﬁnéa)eh%}/e co&ﬁgf'&élﬁ]& %ﬁg B8 %ﬁc?}ude?l% 1&1%%%] Ck@kﬁ raﬁ&{gbl‘ﬁ@ts

nes and receptor
AMDBYp0,qakkymims aag sedtribytioreidsusundtheb g h;emleloﬂieaﬂcnmh SDEA /

npbi | i zati on and chenpt axi s.
CXCL12 receptor. By comparison, the CXCR#4 antagonist (100 pg/mouse) did not cause
significant increase (P<0.05) in wound closure (%) or CT50 relative to the vehicle control
group. Thus, the 700 series compound, but not AMD3100, demonstrated significant wound

healing activity in the mouse cutaneous wound assay.
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However, CCX-CKR2 does not produce a transient cal cium
nmobi |l i zation or cause cells to mgrate in response to

w0 e@sogands CXCL12 or CXCL1 1. Cell s expressiPQr/us2005/003521
CCX-CKR2 do however exhi bié## i ncreased adhesion to

acti vat endot hel i al . cel nol ayers. Furthernore, .25
undle\r/ égﬁéi Wsngﬁtﬁam&wdg ?%%ﬁ@%@%ﬁﬁ%u iogﬁhec?oq&waes
comp®ithd. WR B i d tiha@the L YA rTaN BFn& ngﬁﬁﬁgw écﬂ'halg&e%wound
h Ive gl ree days

the recovery of adherent c s after t
closurge(gs pemspared wavebicld contO)endCiR2{feMDrasyBestBbat all doses tested.

. f desi d, CCX-.CKR2 435 . .
ST T
tested (MDSUORRET Y BY bR wehRg Wife@y mstQ?SﬂF@%& advbést ES éjégg doses. Thus,

recovered in the supernatant collected fromt
the 7@ derias esnpemd mpperrgytodzvera ‘Doeshapdd’ \desstesp @G- ORateBOwith other

t ransf ect.ant s. T{ni s effect could be visualized
repor'iﬁfil%glé?g%%ﬁﬁe PAE#%y the DNA intercal ating dye 7AAD (7

am noaq20)0'Wrildmbhy c&HRpeddR ithdded ih AtHh8 HeAMS sith as

W ld type 435s cells were grown in different serum
plateletgiecutrophils, imkoct¢re manropheagssciibrablasts and beratidoayitestio nAMD a few,

1 m_. i or.15-.30 m nutes at.roam
we hayg pEelimipdd CERAk KA Brp 00 el el ofly ofdiRee gig tpes.
Certadpthe @pARMunPHIR) 4 IS200 b WOERPHealib asiGall/ Fpopivetdeendnelratsd that
i.e. 7TAAD-positive) in wild-type 435s cells versus

the in cytokines { Nigstnddialft do ugrommgte W rbkeR hegmultiple types of
s LR 090 4 RSB B, B BRSOATEES prsns

inventio, rieis pbesitle tha¥Effests bECAXeCER2spadifie dompbdimdsroakiibe deting upon

whi ch detects only apoptotic cells, and propridjum
the acfiyafed énfqﬂmh%?wom Jette baé&@n@e}eﬂévow@ﬁ%ef cells.

apoptotic cells. This approach readily identifies the

EXAMI‘L%H“ on of apoptotic cells in a cell population,

nstrated using agents known to induce cellular

apopt 0§2%l] dhg exanphpdandstates (ML X-CKRPNfrainobes cpll wsrvival by
P ﬁ%cl ohexi m de (CHX), and which provi de excell ent
reducig APPRPES| 1 t hese assays. 10 [224] Using this assay,

we nea?ﬂ(zid ThtBRcHEM PRERNh Rk RIS B PEH et dkEild recéPISis are
time o X- CKR2- 435s transfectants or wld type 435s

typicatlylassesgpddprmeristiting intracelptlammalciym @ggbilization iand themgptfxiss

s S EnGER0) §55 ot YRG5 B s T R BB Shmurq et
migrafeiftrépdhse tWhts Gihhds QROMI2 oh CXUISIEr WTBIS RepResiAy CUMIBKIR2 do
reduction in viable cells after 3 and 4 days of

howevyaqy|exhibit inaprssd adhfisiog taiaetivatgthendotheliplreBma®lgysyse divedrermore,
thi s.. | . of hoth i C. d
wnder 5] 46 Sy PRI Bl 30 00 0RORRI B B0l o

regula? @ 0W)) thb eswedere g dive atliervtabils after trée dayRassiatieh dredidy for CCX-
cul ture $eri od, suggesting that the introduction of

CKRIeMO B 1336 ransfsetanp flesimnaigd(HeSLheRE 359 wetgis ypgansfected WT

i e . i UL T i T :
cts (7145 CEH B IR 0SB RN UD-ADAY oB00E PR Rl n
the supesatahiscoliected dbtrafhascoultares vesamuh gager ol vesungCKREKR2-
R2-435s transfectant, and .in_additi.on

sane X- a
transfgcé%}‘g. at s gHecteppide Vﬁmpfgp{ wiessenthgusing e LANA intercalating dye
7AAD (7 aminoactinomycin D). CCX-CKR2-435s transfectants or wild type 435s cells were

grown in different serum concentrations, then harvested and incubated with 7AAD (1 ug/ml

in DMSO) for 15-30 minutes at room temperature. FACS analysis revealed many more
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transfected with CCX-CKR2. The latter results
i ndi cated that the apoptosis-sparing property of the

w0 niosioade4x| onal transfectant resulted from CCXRPCBR2005/003521
expression rather than a pabticular aberration of

that one_transfectant clone. 25 [226] Conpl enentar
dead/eRepiotis81l5 Ben 7ARRipAEE VI IR MElddmpadbis colls V@FH&QX-@@@?‘WS

transf%@ta ii{ese experinments, addition of CCX-CKR2 antagonists
normal cells had no effect, but addition to the
ant agon223]s We haed hev extprdegthesg fiadeCKiR2 senwudedpaihénts where

i 5 S Al U e
whicH-tefe aF%%%ﬁ?@ chiRdyed rggn&itlmriHHﬁEQP? v&‘lﬁ&&'h&&&ﬁ ¥ead cells but
pr ot el ns: an r pp

native a oach
not apopiestdetat Thig aﬁmxa@t@adlﬂmmlmmfé@ thspgmattianrg“ apvptntls cells in a cell

popu St 88 QB ey St A S BTG GBeB P b
campi’c‘ﬁﬂe%nP@Mﬂ 4 Mawﬁ%lﬁ%ty@ﬁhéxlﬁﬁ(ﬁé @Hxy ahd QRioH prdvidg Recellent

A MB 4353 (435s) cells,” evaluated by specific ELISA
contrdsya‘ghssef@ﬁa}tshe presence of a lar ge fam |y of secreted

pr ot ei ells eXpr ess ced..
subst aﬁ?%‘gl I t aesrsayq u ﬁ}leats}lrgg 4 a%d%%f’% 8%@&%1 c cells over
time MECL, CM3$S tr@ﬂ%fedﬂﬂ?@oﬁ 3 il t}bfde|4f35§ Y4B g4=8\5ﬁ efthdr i optimal (10%)

especially when grown 5 under limting

or lmu@mgﬂ(lt%)owgm Roty %esl,lttml gowRm 1hesan shavvsdexgaliat piability over
a4 dd- e&l %}ﬁ qdenoﬁ 801{‘[[;%9 W"? gel'lsn gfv‘ﬁt eg%f N gt léh@\?fed a dramatic

ot axI s o0 tunori genesis.
reduc’d'ihﬂyn viably call§ 2tdr8s dndvibdaye df culturbeCapoyiniog wd thsfvamaxingand PI

henoty e of CCX-CKR2 descri bed, aboy LE 6. 1
reveajeg glyis r cgedé%@aﬁlﬁp@eateﬁnfdw& SROPEIE i ol RS blalisep ingly, CCX-
CKR2 ng\ﬁéegllf)%{]c} v i g% s¢ peC| olwgea?églr:eﬂeéﬁt ﬁ%@ﬁﬁ&ﬁ@%%ﬁ@@ dhMulture
perioCGXg£3¢RAg tiAMIRIpoduEkibs bRNEX-EKR Zpotl 43556 pratected these cells from

nt si RNA sequence ch t rgetin di f ferent
the Tapg{ﬁeglﬁf fPIMHEsIS B@@?@lﬁ%ﬁl 5 QR&%ﬁg wer e
Supplgﬁgﬁtgﬁloﬂn 15 Hela cells. CXCR4 expr essi on was assessed

12G5 or 173 Mab staining and FACS, while CCX-CKR2
ex presd225 \identivebrsauléscivern obtairieddi gecond myperimeny using the same

cortgoke T R oL RO oL BB g or st
transf@@t@&l waBrACXBOCRAD N The U4He6 radlitOidRgteli Ghat died fsofptddis-Gfaring property
X- CKR2 expression. CCX- CKR2 SMARTpoolTM si RNA
of the( mﬁxai clonaiNyansfeptsnt waultdddinm CERRCKBD expressioni miher than gparticular
1 bi ndi e 20 CXCR4 SMARTpool1TM si RNA
aberr%t o&lqggﬁoge%apgg&?%t CI(H s were obtained with 293-

CCX- CKR226]t resiaplesiatatsdatd Baech bbatididtusimg, antdgenists of CCX-

foll ow ng 3 si RNA sequences were each found to
CKR2. In these expernnents addltlon of CCX-CKR2 antagonists to normal cells had no

effect, but addition to the antagonists to cells expressing CCX-CKR2 induced cell death in a

dose-dependent manner.

EXAMPLE 5

[227] This example demonstrates that cellular expression of CCX-CKR2
causes induction of numerous regulatory proteins.

[228] As an alternative approach to investigating CCX-CKR2-mediated
signalling events, supernatants collected from CCX-CKR2 transfected MDA MB 435s cells



10

15

20

25

30

reduce SDF-1 binding when introduced into cells at a
concentration as low as 4 nM  si RNA #1:
WOBOSIHEECTTCTCCATTATT 25 si RNA #2: PCT/US2005/003521
GAGCTCACGTGCAAAGTCATT  si RMA #3: GACATCAGCT GGCCATGCATT
The foI | owi ng hairpin si RNAs, based on the nou
were @@@ &umm@tﬁmsmpllew@ijﬁem wibitype MDM\%43§SA43SS) cells,

e FSR 5 S PP s

435s &31}5 e@ﬁx@ﬁ?ﬁiﬁﬂ@é@ XRQGAGH e%GE@ﬁﬁKﬁ%iE@\BTGMS@SF
OG0T CAGT CTCGTGCAGCAT AACCAATT AT QGAGACTCA
RAN‘J@? M@?fbﬂé(%l;@ﬂ/%déﬁ@wﬁéﬂpe &ps 081 s oo eSPGCI hen grown

1nvolek§ANl§td§vth ﬁasﬁzﬁﬁﬂienﬂddleﬂmgmdphﬁndthmslatedtt@BJmMenesm They
i bition,of R2 'is. an. effect
may ajia g PP SO0 TS TP G s e a B HGR RAQEoeribid above.

inhibit CCX-CKR2 activity conpared to Enbrel (M was

determned in a rat nodel of arthritis. Rats received
EXABIHdubaneous adm ni strati ons of 700 series CCX-CKR2

" bindin ul e h dev i,ng | 1 10 cqolla

arthri ﬁ;{;ﬁ} :ffg W?@S@%EPE? Smg@?ﬁdolﬂh%gmn HHECx-
CKRr2.nf | ammat i on (jOI nt swelling), cartilage destruction

and bone resorption. [234] Fengle Lewis rats wei ghing

125- 15Q230]weWe obizetd SAARTpoaier siRNA| (Dhemeaj:onhspemﬁc for either

vehicle, i.e., Type Il _collagen and Freu
CXCR bR R SMARTPoal R EA it iepgquaﬂfaurf%fferém RN gequences,

each t\%{é&@ﬂggdﬁﬂ& [Qﬁ h ? sﬁ&g}ie% W heysedidn %/ s tﬁ’e%%sted in

acel sater arriva

HeLaallsraCXICRel dxipkgssioh %E]asdas&dl’mg' 12655 drrii78iMatestainimgrkand POKCS while
and continued through day 16. Acclinmated animals wer

CCXAHeR? penressian Whs Heasyest in e birding assay V@ag coI SREdn CXCR4 1 B

i nj ectians day 6, they '
expreggedion Helra qfﬁ%@eeﬁ@lfemt@@éhat.dﬁf%eqt.ea it tqca%i% 5&2@13131

i BE S5 e R0 R 8 D GRS ™

QYI:HP-BQ)FWBEMM , whil
s1RNAQ§5”T@b %@aegfég#‘é\d? {hgltnéﬂ%gtﬁ(gr%%)%ﬁlbﬁi@nl ts form whe & whte

cxcnu SMﬂRmpoaM &iRN £dutnanSimilarreadts wede 36t8ingd wath Z%e CCX-CKR2
m xture each tinme spread over 3 sites on back. [236]
transf@tpmsen ng of normal (pre-disease) right and |eft

ankl e | EkQlovRe 9@1@@){ QuucPesdANS et bfind t
onset Jf%gr ?ﬁ\rgla{ﬁ?ignggcﬁr red. g251 ; qul%at% vveree et

reduceSDFh e dindingtaiien D8deced ido ctlls atza, cm;sqmransn 16 1lomnas 4 IMGf

GRNAM : GCCGTTCCCTTCTCCATTATT

siRNA #2: GAGCTCACGTGCAAAGTCATT

siRNA #3: GACATCAGCTGGCCATGCATT

The following hairpin siRNAs, based on the mouse CCX-CKR2 transcript, reduce SDF-1
binding via inhibition of murine CCX-CKR2 expression:
+  5-CACCGCCTAACAAGAACGTGCTTCTCGAAAGAAGCACGTTCTTGTTAGGC

+ 5" CACCGGGTGAATATCCAGGCTAAGACGAATCTTAGCCTGGATATTCACCC

5'- CACCGGTCAGTCTCGTGCAGCATAACGAATTATGCTGCACGAGACTGACC
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study and cal i per neasurenents of ankles were taken

every day begi nning on day 9. Final body weights were
wo 20080745 day 17. After final body wei ght neasPCEDS2905/003521

animals were anesthetized&or term nal serum

coll ection approximately 24 hrs post dosin on

- 19y CeER MR ARy sea EaCa et BT sl Btpaace
Knees were also collected into formalin for 30

M5t CASEBILCGLBBATEGCLIMIAGACCEANEYRAAMCAGLAMGATE CHeEAGC
then 4-5 days in decalcifier, the ankle joints were
cut in half longitudinally, knees were cut in half in
the frontal plane, processed, enbedded, sectioned and

Ezééiéﬁggzd with toluidine blue. Collagen arthritic ankles
i 5/ 074645 PCT/ US2005/ 003521 68 and knees were
gi ven $232]eghix exdmpld demomirhiastiat inhihitipaohUEXF CKRALS am

and bone resorption according to the follow ng
effectpye; tregment Oﬁmﬁ@tﬁm ANKLE | NFLAMMATION 5 O=Nornal 1

=M ni Mg 3] Nirik FRlbPBr 9&%&%@%@1&&% CeXL.EKIRD activity compared
periarticular tissue 2=MId infiltration 3=Mbdderate
to Enbrei® kas deteomined irha rad dexdat ef axtheitie. Ratsiveeekerd subcutaneous

infiltraf i t d 1Q 5=S .
aamiifiations &t 1 §feiet HCRECERS SHERE b IS pATRAe {eniprrged
conag%}' athBLOTARSAe d&if¥Fad foPrNebifBh of miMafintiioni(jofint siwellirightartilage

of pannus in cartilage and subchondral bone 15 2=M1ld
destruictibn bnd hereorsqrrtlgmd of tibia at edges) 3=Moderate

infiltratj,o 1 to 1/.3. of .tibj I

tarsal ﬁg‘]f 2: 8{1"@116)41‘6%% K/aéCF Re ldghimrﬁ‘ H%t' fﬁ;d; ? g’tﬁ%?ff én'%ﬁhﬁ(%fw ere
delivdrbdityAidi& ¢ leg dype Bsdolligdn il Frbusim@lnceinplets i), Animals

5=Severe infiltration (>3/4 of tibia affected, severe

(10/grguptior arfhaitisof/ exowia e normak eonteod), ek bouserd gpARRTISTe
et SRR o ol g oo, oo

(‘ext endg35]v @osing was ibitihtedf orsduyf(harel @ntisudichoughalky 46 ea
Al e ok oo ST LS A K LS CRXSSRS, 0o,
Ondy Bl S e ot sl e v
prepaied by haking ad hg/misomition 34 8.00N Acstit acid) Eq@alrtalimgeof collagen and
Freun?iasni%ggml()é‘[ékaldjelzvar%: v’s\zlgrrerg?rllulsiﬁed by hand mixing until a bead of this material
held its form when placed in water. Each animal received 300 pl of the mixture each time
spread over 3 sites on back.

[236] Calipering of normal (pre-disease) right and left ankle joints were
performed on day 9. On days 10-14, onset of arthritis occurred.

[237] Rats were weighed on days 0,3,6,9,10,11,12,13,14,15,16 and 17 of the
study and caliper measurements of ankles were taken every day beginning on day 9. Final
body weights were taken on day 17. After final body weight measurement, animals were
anesthetized for terminal serum collection approximately 24 hrs post dosing (on day 17) and
then euthanized and tissues were collected. Knees were also collected into formalin for
microscopy.

[238] Following 1-2 days in fixative and then 4-5 days in decalcifier, the

ankle joints were cut in half longitudinally, knees were cut in half in the frontal plane,

processed, embedded, sectioned and stained with toluidine blue. Collagen arthritic ankles
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30 1=M nimal =m nimal to mld |oss of toluidine blue
staining with no obvious chondrocyte | oss or collagen
walr@suaptssdn 2=M | d=m | d | oss of tol ui di ne bl uepGr/EsVOFIY3521
with focal mld (superficia8) chondrocyte |oss and/or
col l agen, di sruption and full destruction of tibjia <1/4 |
and kgeessyfre gien seRTPHO LA Ageidllpmmatigpy nagpus fop@alien ayxi bone resorption

accorgmgqg e%ﬁ?%%%rgdel oss of toluidine blue staining

[t rate (depth to mddle zone)

chondrocyte | oss and/or collagen disruption, 1/4 to
KNEB/ANDANKbEANST AevedITON f ul | thi ckness destruction,

smaller tarsals affected to 1/2-3/4 depth

—I\/tarked =mar ked | oss of toluidine blue staining with
0=Nogmek i f ocal nmar ked (depth to deep . zone) chondrocyte
1=Mingad apgeden ebmflagarpterny sellpminsparticnar §ss8eof tibia with
2=Mifdjinfiltretiookness 40 destruction, destruction of smaller
3=MaderataindilBatBeveitlemogdenatr @letiaf f use | oss of tol ui di ne
4=Mdrketeinsiltedtion vgthvinttkethellérhd ocal severe (depth to tide

5=Seh@E knfilg stk ¥éverd @ismaand/ or col | agen di sruption
Cartil age Damage (Knee, enphasis on fenoral condon)

ANKER A f&%‘éh?"ﬂ DTRAREASZ88P03521 69
ni na ni na 0SS O ol ul di ne bl ue

staining with no ObVI ous chondrocyte | oss or collagen
O=Nogiingl upti on 2=M I d=mi | d | oss of tol uidine blue staining
1=Minirhdl ififleratiomof phnfasijeraiilagaind subomshdod ybee | oss  and/ or
2=Mitdinfidgaiondk sMudtibnatedgesdybder at e=noder ate | oss of
3=MddRkdté ﬁiﬂl@atmnt(q /45todl/NbREbiwiaFBcted| siﬂaflleﬁﬁirsals%fﬁbfeﬁ)ls e
—Me{fﬁgcﬁﬁlﬁ'it?atlo enLd)4 B@tlmaqﬁ}fegtea% ahpnsisaantetalars)
5=Se ?nﬁgtr IL gépofjﬁlﬁﬁ WRLLO]) sﬁv%? ?t(gfg?f%r%?%?h@éccture)

stalning wt use
Mdepth to deep zone) chondrocyte | oss and/ or
di sruption, 5=Severe =severe diffuse | oss of
tol uidine blue staining with nmultifocal severe (depth
0=Ndi@at i de mark) chondrocyte | oss and/or 10 collagen
—Mlﬁirﬁﬁlliﬁﬁl't@ﬁoﬁaf Painfls ﬁﬁé&éﬁla@@ﬁh& dubtiRordeN ®offesor pti on

2=MildHE Mot d®vel MY B¢ br MbERAPA] k&S tYid 8Nfemur)
——M&Pe até ﬁi fr t OH;B%I% 5ve?g1 4%‘5 B! f‘élﬁ?atck %E suﬂcﬁ&ﬁdralja?ea of tibia or femur)
I

—Mzﬁr ? Baﬁ (e> ten g) lé ?ﬁ Mdforr? crpora surEth)r
5=Sepae Fyiradqs 6‘$r§> Cb‘i@ Ea(/ri1/4 of tibia at edges is

resor bed 3= I\/bderate obvi ous resorption of nedullary
CartilageDamagafAridel cortical bone without full thickness

O=Nogiwflects in cortex, |oss of some nedull ary trabecul ae,
1=Minasilemimmahtoanild toss lofwluidine blue staining with no obvious chondrocyte loss
or collagen disruption

2=Mild=mild loss of toluidine blue staining with focal mild (superficial) chondrocyte loss
and/or collagen disruption and full destruction of tibia <1/4 of surface, mild changes in
smaller tarsals

3=Moderate=moderate loss of toluidine blue staining with multifocal moderate (depth to
middle zone) chondrocyte loss and/or collagen disruption, 1/4 to 1/3 of tibia affected by full
thickness destruction, smaller tarsals affected to 1/2-3/4 depth

4=Marked=marked loss of toluidine blue staining with multifocal marked (depth to deep
zone) chondrocyte loss and/or collagen disruption, 1/2-3/4 of tibia with full thickness
destruction, destruction of smaller tarsals

5=Severe =severe diffuse loss of toluidine blue staining with multifocal severe (depth to tide
mark) chondrocyte loss and/or collagen disruption

Cartilage Damage (Knee, emphasis on femoral condyles)
0=Normal
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20 magni fication, osteoclasts nore nunerous, 1/4 to
1/3 of tibia affected, smaller tarsals affected
wa2dvokesds=-Ful | t hi ckness defects in cortical bPeEDUS2005/003521

often with distortion of prﬁefi | e of remaining

cortl cal. rface, marked | oss of nedullary bane,
I=MigR BRI il dese 9! lwiding blucotainiigsyish B9 pevipwschondrocyte loss
Ofcoﬂwprdﬁﬁéﬁl?ttﬂﬁl of smaller tarsals 5=Severe=Full thickness
2=Midiisfreidd Bs$ of obridine dludntaieing sfithahocalingitd @uperbicial)oiondrocyte loss
and/opcelidger dofuptemmai ni ng 25 cortical surface, marked | oss
3=M&feratecibderity 10 tol BidirRr tuksstainingoritlasiutti foedd Ad diffust intvidarate
(deptRtd REd@SIzone) NSRS 1088 irldPht Rilagdredigubtiad chi t ecture
4—M§96@m§§§5& R5¢ 8Pto{fi1i8E bluc SrNAh 8 ®ith3Buidi mof@ffu‘%hﬂked (depth to
deep d}ﬁf}egflg Mars&FOTRE bitDor Aol (iﬂ t B E@&E —Qé{/e O ffuse loss of
R st SR R andon

0Ss of su

Coua‘?’ leth I}ﬁc’t (;J?mﬂl?ﬂ b%r f enor al surface (medi al or

| ateral ) 3=Moder at e=obvi ous resorption of subchondral
Bone L3 ing >1/4 but <1/2 of tibial or fenoral
0=Noswef ace (medial or lateral) 4=Marked= obvi ous
1=Mingsdrpnalbarcos oStgbarhtion) mat repdityeappavent vh hey mzznifiscatiers/rare
osteoclhstki bi al or fenoral surface (nedial or |ateral)
2=Mibi=3eote m@mettus taddak of Fesofpti®n} not edddlly Appaltiet dndow magnification,
osteoBlasth fided h@Relody,0L Vi BPtibiaaftedpbs tdBécbedr fenor al
—M&&é&it@scﬁov(dlﬁ%@rptﬁfn dah&fufbdy trhQcl1238k cGHldM 6&he Wahdut full
tthkIfi Edeg s?nb&lt&tl h%f@ i m@@uﬁla?? %@g&% ﬁtaﬁﬁameﬂ' dow
magm ciat tlur ?eo%ﬂl % %isou 9/8W YA affeEPJd sma1[1<eir tarsals affected

el

s s 1 rtlc i Ie of
rema nmgoc @@? g@ gs%ép %ﬁ:gu ogclet%@ﬁgs%; G(E)Ftrasts 1/2-3/4 of
tibia gffecadad pRtrughy B ofsmaljer fH@lnns et of di sease to the
5= Sevearﬁfﬂitﬂhﬂmqme@sa@pfmumﬁml kene, pemwith distarfor € progilaefyemaining
cortioabswrfadetreanked buss afithepeliary hond, nhinkious ostedelasts, a3t ef titiig affected,
severe distartibis of\enseralbhichitedted by conparing val ues for
treated and normal aninmals. Data was anal yzed by the

Boneﬁég&%ﬁbnmeé)est Paw wei ght s and hi st ol ogi c
0&@1 peters (nmeanSE) for each group was al so anal yzed
—M fHhal®

R

_M —?%3?12%(?#% Watsolf LSS cal 1%{’1%}6 n}ge %gﬂ%gzga o(%ﬁ]gléoapggnvolvmg 1/4
of tibgsh A fegoral sysare f@dialior leteaDvean Treated - Mean Nor mal
3=Mmierajevgbvious resptpiipnaaf spbehopdesl bone

involving >1/4 but <1/2 of tibial or femoral surface (medial or lateral)

4=Marked= obvious resorption of subchondral bone

involving =1/2 but <3/4 of tibial or femoral surface (medial or lateral)

5=Severe= distortion of entire joint due to destruction

involving >3/4 of tibial or femoral surface (medial or lateral)

[239] Clinical data for ankle joint diameter was analyzed by determining the
area under the dosing curve (AUC). For calculation of AUC, the daily measurement of ankle
joints (using a caliper) for each rat were entered into Microsoft Excel and the area between
the treatment days after the onset of disease to the termination day was computed. Means for
each group were determined and percent inhibition from arthritis controls was calculated by
comparing values for treated and normal animals. Data was analyzed by the Student’s t-test.

Paw weights and histologic parameters (mean+SE) for each group was also analyzed for
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Goup N Treatnent, sc bid, or gd days 0-16 1 Nor nal
controls, vehicle sc gqd (2 m/kg) 2 Arthritis+vehicle
W@ 2009674625 M / kg) 10 3 Arthritis+CCX754 100 ng/ROI/B8200%1003521
[240] Aninmals within the gridup receiving the 700
series conmpound exhibited significantly reduced joint
differémve$ nsin@thiediiudesit’s oitgsar Bercdrs inthbitioe loff phw weigi taed A(}i‘(é was

<0. 00 See, e 1. Rats in groups devel opi ng
Calculé‘iefl q@f‘\%‘@Wl%&é“ﬁP{%p) exhibited a 15 decrease in
o, [nhasdyneL @A >oyes the course of the study while rats

A—-Mé’é{!nt]:b‘lséh%e@oh%l 1ivkah QiR controls) or m ninal

- geries treated) exhibited increasing
Még?l st g |z&ﬂél bo y wei ght, respectively. EXAMPLE 8 20

Ratsvkgr geatag,foq%@‘gpl e illustrates the preparation of
Grou dLI (4 ¢ !
—g\iloh ey — Py of A t hyl) - 3, 4- di net hoxy
1 oRia! ol HeliFg s E%ﬁ.lvemodlocwo

2 CNII @\ﬂ@twﬁmwl c gd alJ-~->0~\\N N&Z
3  H 0 0 AohotigHCCRA5%300 melke s¢ qdoo CN/O5CN40NO

O O 25 WD 2005/ 074645 PCT/ USZOOS/ 003521 71 [242] Step
1: (9 -[24(“ Ammals w1thm the group receiving the 700 series compound exhibited

signifioh RSO P 2t B s 4y Comg 1o e tepbelf e kb

(P<O0. @061') 0984 Figiré P) R%fy iR %ﬂﬁ%@ Ykodypih® hithliitis dveﬁ@fetg@éiﬂﬂ)leﬁ(hlblted a

acid tert-"butyl est prepared according to th
decreasehe bredyl JveizhtyoYet Chanarnirde ofdle didwswhilewts withgo m:thl‘ltls (normal

controls) or minimal inflammation (700 series treated) exhibited increasing or stabilized body

weight, respectively.

EXAMPLE 8

[241] This example illustrates the preparation of N-(S)-(1-
Cyclohexylmethyl-pyrrolidine-2-ylmethyl)-3,4-dimethoxy-N-naphthalen-2-ylmethyl-
benzamide.

QNJOLO/% _—1—_>Q\JLJ< —Z’QZJ:;

“SNH, N
+

O
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5 anhydrous di chl oronet hane. To this sol ution was

added napht hal ene- 2- car bal dehyde 2 g (13 nmol), and
worplosoteas sieves. The mixture was stirred ovePei/yh005/003521

Mol ecul ar sieves were filt#dred and the organi c

portion was concentrated. The resulting nixtur

t aken Up42ln Steol: (@)-2rndNapltibilen-dorlagthytl- mnohmﬂgfé}jpmhdm—l—
0 g (20 mmol) was added. After 1 hour,
Cafb"?ﬁlfnﬂ?(‘ggelée&éﬁr OS?&t ography showed the conpl etion of

r eact I qe43] TaJidet aitfogsh, UR-QS)Aaﬁmbﬁle&@di-@gin‘UHdim-Bbzﬁ‘bbwlfb&md tert-
of water, and was extract w th _di chl oromet hane

butyl@ﬁtﬁ%@rep@mﬂﬂCﬁ%rélngotpghw@ema;}éP- 8449 AR 3¢S Wissplved Ph%o mL
anhycﬂ‘[)ﬁseﬂcﬁgformégﬁﬂféesfo%gl ?g Jtl@% ?vgﬁ Sg&%ﬁf@ trlllgféﬂe -2-carbaldehyde 2 g ( 13

concent r at
mmok);,midfm@lad:ulam;)eveh.C—l“NES&mﬂm‘ezw:ﬁsxxtme@ZWbﬁ&h’z ORMolgdutdd|sieves were

1. LCretention time on col u
Fltersuigahs SHEBRG ORI B2s PRegt e a5 e wp in 100
mL ngeﬁla[ngldfédoleﬁta%léoé and sodium borohydrlde 0.75 ? (20 mmol ) was added. After1
S)-{[(3,4 D et hoxy- benzoyl ) - napht hal en- 2-yl net hyl -

hour, alnnm)}]er Lﬂmomﬁto}grmlryrsbbwdd the- cbmpéntmw Ir¢astiei do this mixture was
- 245
sdded Sk YA Gt 28 ViscP R0 0 BERCRE REg b D orined

orgarﬁ@l ?&14 @asrﬂvﬁ%'thl it d@esd over magnesium sulfate, filtered and
3-di net hyl ani nopr opy 3 car bodi i m de

concqmyratedcgﬁvgﬂl %ﬁeg qrangg 01(1 (80 @uﬁﬁmtyon t ECEYIRI, 81y fra: ©2166:Np 02

M+I—i gmdf gggrg?gntl or Ilglzeo nw g %101@1%9 gradleqt )20 95% ace donétrlle- 0.1%

TFAHTEnjilihméyB@m,ﬁﬁ stirred one hour. To this mxture was

added Za‘u-]n%)ht hal en- 2 net hyl ] - am no] - et hyl } -
e ol 21 st (16 drbretnoky-DpiAcyD- el o B yfngthy-

e RS LT A

bi Car bC[M]e 3nibimethoas bemdoldaci@l 0¢lg (ACetmamel)3whs dissolved in 30
.. The caonbi ned organic¢_|I r dried over
mL t%&ﬁ@@ﬁmazﬂsﬂ%w@w WS qd@@ﬁ% é@%iad?“a fﬁ PR er

t
carbogfhglﬁt?‘érﬂ dret] d;‘ir%q agn 6%’131510?)' ﬁe@lﬂllﬁme%%gr@ ‘mmol) , after 30

minute€l A}Sﬂromybmmazoﬁiﬁ%é K302 ruleHwas a80&l. 2ZThd i@ixture was stirred
retentjion tinme on HPL 18 ou r adi nt2 o
one Bt i0ES PSR 0043 R ated Ty S Paiing et -
pyrroﬂlgﬂxﬁﬂ ca?B@nPyl% acid tert—butyl ester 1.5 g (4.4 mmol?1 The mixture was stirred 1
Di‘met hoxy- N- napht hal en- 2yl net hyl - N- pyrrol i di n-

mght:at rc@»@l 'gehnvetdll}rbr Beldzd fD maL oi[ sanirited ﬁodmm:h_caﬂbmm andggxtract with
ethyl &F‘g% 833@136%‘: 1'?)%%% ar}fﬂe tC(r)rln ne %Pg%%ﬁ:tlla}(f:er%&a{s%nsg over 11 Wgélesmm
sulfaté; ﬁﬁ]&e(r@d %n@'cﬁiﬂiehﬁéﬁéd Raagoxblu APhti figdtdA velydined gez lhegdmier -

o] -nmeth 1} pyrrolidine-1-carboxylic aC|dtert- ut yl
dlchl@rgtn@thame 10, deadzo 1d grwbity powglere LG rm/4tfoF: SesphlssN20s [M+H]:

5052, PB4 St HERECE LA by AR BRI 1
TFA Eﬁﬂﬂﬁﬁ&@S[(QﬁﬁﬁZl 72 was ext ract ed W th
di chl or oi net ane, dried over nesi um sul f ate

filterddd (elncS Sk E8hb A g ﬁlalelgb%lawygm%hﬂ Npyoligin-2-
g mz for: C25H28N203 [ M+H]: 404.2. LC
ylmel?lg fg%zl on ' time on HPLC, CI 8 colunm gradi ent 20-95%
acet oni[247]l €n@0trhL Ghittu¥e JiFdAchloromethane taed trifludd@@acetic acid 30%,

was dissolved 2-{[(3,4-Dimethoxy-benzoyl)-naphthalen-2-ylmethyl-amino]-methyl}-
pyrrolidine-1-carboxylic acid tert-butyl ester 1.1 g (2.18 mmol). After 1 hour at room

temperature, saturated solution of sodium bicarbonate was added until basic pH, the mixture
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mn. 5 [248] Step 4:
N-(S)-(I-Cycl ohex-3-enyl net hyl -pyrrolidin-2-yl nmethyl)-

W@ 2005/0di6net hoxy- N- napht hal en- 2- yl net hyl - benzanP@BUS2005/003521
[ 249] 3, 4- D net hoxy- N- naphtMal en- 2yl et hyl -

-(S)-pyrrolidin-2-ylnethyl benzanide 0O, 88 ﬂ (2.17
was extrasted widls dighlosometene, idpied gvmmmqw@fate, filtered and concentrated

di chl h :
i LSLEIBTRLIERS VAL PALESASSORRA) . 1 renion
time oRQEPTUD) A8 &dlu&ﬁ%trzhﬁmt Rorosky sictaétrile H#8h@. (Yo TF26inimigutes: 1.37

~and mol ecul ar sieve. The reaction mxture was stirred
mii.- ynder nitrogen overni ght at roomtenperature. The

I f
e L R P e g L

. at’e d” was extracte
dimetRoxty-Nemphihtlen-2d lnkdtioy deezdnade. Conbi ned organic |ayer

concent 44 od DRUBADGRE DN aapE mes BN Ge SRl 2-simetiyl-

benzaﬂﬁ@e (4223 gf (2§49 n'ﬁﬁblg vk Q16861960 AR LHRh (drbas GkBlos@hethitne, to this
radi ent 6f 20 to 90% acetonitril e-0. 1% TFA,

mlxtuljﬁ \ehadadded 0,263,6- tcifahwﬂrdoenzahbhm@fr 026 (|\2s$9 mimgl)s SP@Em

triace %yl_‘tl%g F&%ﬁ%y@]ﬁ gé?g %n C r et néullon tve"%h?ﬁe Hﬁkﬁ:/rnﬁg}&re was

stlrred ﬁhd%r Hitfb‘é%ﬁ Sverdight affobm télﬁﬁ&htuﬁ e'IJh€5molecu1a:r sieve was filtered, to
N-(S)-(1-Cycl ohexyl net hyl -pyrrolidin-2-y Irrethg )-3,4-
this matrrest wiapagddsd ﬁ@pM&deﬂOémbwmﬁénﬁylméV@@%ﬁ?ﬁéd Simes 2y

d1chqu>;01&%&é%%r8§fpg OF%B}’(]:Q%% m%&a@ %lny ﬁ %(/%r%}%lg‘{) glr?ﬁiaérﬂlfggé, \?\igclseged, and

conceﬂtr@t%@ L& viabuihn NGaweel. § 20 b].l Which hias pusifibditising ravesse phase HPLC

ded 2 al I adi um 5% on b Th t .
C18 oot @@tm&nemwg@@o%/a@ce?q%étﬁ?é?w@%g&%@ﬁ @fifog of white

t
powd%o C-gin%?’eﬂzg%s sk %\Ié?éfl\%H% 44 %@ li’@ceﬁt?&ﬁﬁﬂl@ Bn m“ﬁ C18

yst-was filtered, nethanol
colun@ofiedishirHt-85Y, woetenitilacwiting. 1% BF Al it 3 niifutey) 328 win.whi t e

P ont [20T: (59 S RECC YRR BRI a2 e ubes 4
dime B8 ROt e, L s N Sunene 1

Pr epar §251dn MN{S)-(1-Cyclohex-3- enylmethyl—pyrrohdln-z ylmethyl) 3,4-

il SIS S Sl 8 SRSt

solutifR a9 ddded M fa115duA%S % én @aﬂNon.N'ﬁhe miurdiveddired under hydrogen

at room temperature, under atmospheric pressure. After 2 hours the reaction goes to
completion. The catalyst was filtered, methanol concentrated under vacuum, yield to 10 mg
of white powder. LC-MSD, m/z for: C3;HyoN,03 [M+H]: 501.4. LC retention time on
HPLC, C18 column gradient 20-95% acetonitrile with 0.1% TFA in 7 minutes: 4.52 min.

QAL% Qetk QHLJ< o Tk

CoqH “SOMes “Ng NHZ

Scheme 1: Preparation of 2-(S)-Aminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester
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[ 252] Step 1:

(S)-(1-Cycl ohexyl met hyl - pyrrolidin-2-yl nmethyl)-naphtha
WO ews5Aa746% yl net hyl - am ne PCT/US2005/003521
(S)-C (1-Cycl ohexyl net hyl -pgrrolidin-2-yl)-nethyl am ne
(prepared according to schene 2) 0.24 g (1 nmmol), and

napht hal ene- 2- car bal dehy&etiedi g (1.2 mmol), were

di ssolved in 10 nL di chl oronethane. To this m xture

was¢added sodi um trjacet hoxyborohydride 0.51 ré(:)
DNy and nDIecuI I eve. The reaction was s

over ni ght unde en. Mol ecul ar sieve £
illtered1vvash W|th3 HCl,2 acidic Ia?/ef }a\wa
trénstrﬁEd—rU‘ ith powder pomder sodi

blca&Qpnate and 'ext ted with ethyl acetate. The
| ned organic |ayer dried over magnesi um sul f at e,
ered and concentrated, yield to 100 ng of yellow
oil. [253] Step 2:
N-(S)-(1-Cycl ohexyl net hyl - pyrrolidin-2-yl methyl)-3, 4-

di met hqxapi Nﬂt@pht(@)atlecyaouémhanz} pymmqemea@m@nﬂhalen-z-
Pr epared accor di %St e

ylmettgym@mﬁéiih(c};@/ Gystphsxyimegeilpyarolidig- ?( Ml)zlzethﬂﬁ%llﬂ)e (prepared
accor(#ngttoh% e%qe(zg’) (5’%&@%@%'&3@ El%[ﬁ}é 1%161?6% Q%Md@hﬁfe 0.19g(1.2

I‘OC OI‘I

mmol},-vbaté dixylbed#ol( mdzidtgordthetigné. To this mmmllr)s was added sodium
trieth

|
riscefp RSP Bk 3 Tyn S AoleBIy Pt R A e i
ovemfg PH‘%’I[E’Y gl ﬂfolegh@?ir V@ vpas Jfﬁtef@dngzlaghed'vﬁt}il3 Pﬂ-L HCI, acidic layer

ran yl e of white powder
was trlaﬁ?sﬂyﬁﬁbd @anic PH, ovith @@HA@WO@ Hiddebdnates 0nd dxtracged with ethyl
retention tjme an HPL 18 col um

acetatg c EReGAMBINELOLZARIR latyerl ver Hlagnﬁqlwﬁtsﬁlgate, ﬁ]ﬁerﬁcil ﬁl?ds %centrated

10 RORR/ QZ46451REFUS2005/ 003521 74 CNO-L" CNXO \" CNH
yie gjﬂl\lézﬁl Ir ONH'If, OOO 6 ¢ CN-C CN-C NH2 d

NH- Y, O[2%3] &terBenY-ySe(HCydoamaykmethylsptialidincanboathyb:3,4-

RT b di oxane, 14 h, RT c:
dlmeth?/@f Blsﬁ%a)@ﬂ M‘Bﬁ&eﬁﬁm et hanol , acetic acid,
sodi umyys410 @%%Mdcgﬂmé)&ﬁ Dofﬁlet}ﬂ)d 116%nPylA4- dillﬁaihcﬁjabenzom

met hanol , for 5h Schenme 2: Pre aration

acid 40108 (4.2} nyad), dh@hylr%éi ﬁlymeIWammomml)zzaghthlﬁ?é%wdmlﬂ%ﬂde 40
meg ( (E?@ TS b Z%PJQ b o%ﬁ%&”i‘é% frg (0. BS HRSE Fridihfamine 0.03 mL ( 0.22

mmol) and (S)- (1- cyclohexylmethyl—pyrro1idin—2-ylmethyl)—naphthalen—2-ylmethyl-amine
50 mg ( 0.15 mmol), in 1 mL tetrahydrofuran. yield to 72 mg of white powder. LC-MSD,
m/z for: CarHyoN,03 [M+H]: 501.4. LC retention time on HPLC, C18 column gradient 20-
95% acetonitrile with 0.1% TFA in 7 minutes: 4.2 min.
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Cycl ohexyhnet hyl - pyrrol i di n-2-yl net hyl ) - 3, 4- di net hoxy-
WOR@SOMBUS n- 3-yhnet hyl - benzam de. CN--/Q 0 QGCT/US20CM03521

2 NN L~ '"grj O NH2 HN M MO [ 256] Step 1:

(S) - (1- Qycl ohexyl met hyl - pyrrolidin-2-yl nmethyl)-quinol i

n-3- vl setkyl - ami ne: QQLC{J{SH Expeyi nental condition

anal ousto—BeaﬁTr} f—F—G-m—(—S)-w-U-

cycl ehlexyl net hyt - perrQM di n2 2- yl )'“\ﬁ‘%t hyl am ne 0.25 g

(1.3 inmol), quinoliné~3-carbal dehy 0.2 g (1.3
nmol ) , sodiun1triacet@§§yboroh9 rigauO.SS g (2.6
nmol ), and nol ecul ar sT@ve in L dichloronethane.

Yield to 40 ng of cqﬁpqug;&£Eg
N-(S) - (1- Cycl ohexyl ngt hyl ~di n- yI met hyl ) - 3, 4-
15 di net hoxy- N- qui nol"i n- 3- yhhet h’quﬁObenzam de [ 259]

Experi nental condition anal ogous ttg Exanple 8, from
3, 4-di nethoxy benzoic acid 32 ng 0.17 mmol ),

1- et hyl - 3- ( 3-di et hyl am nopr opyl ) carbodii m de
hydroohh@@hdedaﬁmm@mrn@m&ﬁemmn#QRT

1- hy d rto C ohexane [~ ﬁghﬁq e, met ometx(: acid, sodlumcyanolbgrdhydrlde 0°C to RT
tl‘l et WT gforSh

(S)-(1-cycl ohexyl met h I yrrolidin-2-yl methyl)-quinoli

n- 3 20 S§PHet lﬁvrm“afrﬁfﬁél @ ﬁﬁe"(ﬂ@eﬂﬂp YO § P R RHES of

tetrahydrofuran, yield after reverse phase WO

2005/ 074645 PCT/ US2005/ 003521 75 HPLC purification
Examgle B a C 18 col unm, gradient of 20-80% acetonitrile

-0.1% z for:
C31H39 [ﬁﬁﬁ" %&%ﬁg‘ &éz‘l’@t @S?i)érﬂa%lﬁhtgﬁ?&g@ anPLC
CyclobéBylaetiyimpyadhdined yinh @b atimicthoiy-N-leinedib 13- AnbbylHbenzamide.

in 7 mnutes: 3.2 min. 5 Exanple 10 [260] Thi xanpl e
illustrates the preparation of ﬁ

N- benzof n- 2-yl met hy
N-(S)-( cIohexy -pyrrolidin-2-yl thyI

4- di Xy- benza CI\bo Q CN ~O ™ C
"N N a70 NHNH =0 M o
—\NHz H N N MeQ

MeO

[256] Step 1: (S)-(l—Cyclohexylmethyl-pyrrolidin—2-ylmethyl)-cjuinolin—3-
ylmethyl-amine:

[257] Experimental condition analogous to Example 8, from (S)-C-(1-
cyclohexylmethyl-pyrrolidin-2-yl)-methylamine 0.25 g (1.3 mmol), quinoline-3-carbaldehyde
0.2 g ( 1.3 mmol), sodium triacethoxyborohydride 0.53 g (2.6 mmol), and molecular sieve in
8 mL dichloromethane. Yield to 40 mg of compound.

[258] Step 2: N-(S)-(1-Cyclohexylmethyl-pyrrolidin-2-ylmethyl)-3,4-
dimethoxy-N-quinolin-3-ylmethyl-benzamide

[259] Experimental condition analogous to Example 8, from 3,4-dimethoxy
benzoic acid 32 mg ( 0.17 mmol), 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide
hydrochloride 34 mg ( 0.17 mmol), 1-hydroxybenzotriazole 19 mg ( 0.14 mmol),
triethylamine 0.24 mL and (S)-(1-cyclohexylmethyl-pyrrolidin-2-ylmethyl)-quinolin-3-
ylmethyl-amine 40 mg (0.11 mmol) in 1 mL of tetrahydrofuran, yield after reverse phase
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10 [261] Step 1: 2-
(S)-{[(Benzof uran-2-yl net hyl ) -am no] -

woreaolprde4pyrrol i di n- 1-carboxylic acid tert-burgi/US2005/003521
ester [ 262] Experinmental déndition anal ogous to

npl e 8, from benzofuran-2- carbal dehyde_ 0. /g %1
HPLCmmﬂf)Caﬂﬂm with aGiEs hqlums gnaéllenmfnlORSQ%ﬁ%Mrﬂlé —Qc1| TFA , gave 11

e RS LLVBE i E5184 0 3R] g 279 MR g on L

C18 célufhl g@ﬁcﬁ&ﬁ@l@agﬂ% aYdteithile i (R1% THA i T mB@fesd Bremir. 263]
Step 2

2-(9)- {[ Benzof ur an- 2-yl net hyl - ( 3, 4- di met hoxy- benzoyl ) -
]-methyl }-pyrrolidine-1-carboxylic acid
Eﬂmpgﬁpbutyl ester [264] Experinental condition
anal ogous to Exanple 8, from3,4,5- trinmethoxy benzoic

d
e h31226§? %hﬁ.eﬁémag* ibstesshopippyrasion RN hsgre fage2-vimethy!
N-(S) ?W@ ﬂgﬂé 1d§19 2%%11@@591))3 4-dimethoxy-benzamide.
3 r ox enzot mol ),

triethylam ne O. 5rrL(O 39 mml and 2- _Q
(S)-&{ (benzof urcafi= 2- yI net hyl ) ﬁno] met hy! } -
rol,i di nefIncay boxyl i e aci r? - bty —ester ~100
@—ncm:ﬂ») i 3 mh _alw_yﬁ'ofu,qggﬁe conp UMM@
puG,i fied throlh—s N% onat ogr aphryeo n
with et hyl acet at e: an 9°1, gave 93 of white
oi |y compound. 25 [265] St'&h 3: o
N Benz gfd11 agtep-ly Rres)h§[{Béxzo Syar(- z-ymethynemmaemﬂhyl} -pyrrolidin-
yrrolidin-2-ylmethyl)-3, 4-di net hoxy- benzani de [266]
103Tb@%p5]é¢ ﬁ%ﬁﬁfhbu’fﬁbﬁ‘fﬁé@rtl on anal ogous to Exanple 8, from
2-(9)

toE le 8, from b furan-2-
[ benz oi uran Eﬁperﬂmentﬁl ‘i°n?§102 agaln%(t)uhsogy Xgrélrg zeoyl 1)ro_rréme1?]zg] -

carbalﬂelt}l‘del G15 gyt Imhold,l haminonwaini-gyyolidin- lacartioxdrct acidjteytfbutyl ester

026 0] § BRI Bgsy UL FACO OB Te0 B et anitoDy 91 10

Siddo (0918]86 ) of the N-benzofuran 2
d“’hlc%ﬂg%‘?éﬁ?4645 P / US2005/ 003521 76

yl net hy2633, &? ZTQPW&BNTZgg)Yalpgf}ﬂmpﬁhﬁl @%@mﬁbvw}ve@@w}-
0.17
amninc A wRUEPR OB RGP e 288 0. 32 ol ) and

mD' eculgg4] %xﬁyﬁmemal éonﬂhlﬁl &Bﬂo@b@’tﬁ@i@ﬁ@le §/i fedd 3t495-50
of vvhlte wder. LG-MSD, nfz for: C30H38N204

tmmetﬂlej'-I])GnmglaC 7 lmgr(ék Bhoimeh, { a1 Sr(3Htimethyéaremenroph
carbo&ﬁ trogniopiad R s il Y an‘pt {d ﬁ%@;ﬁy@?# 0314‘1%51;% 4sn (033 mmo),

trieth{l bllnﬂfetO' @5 83 (089 ﬁﬁl@cﬂﬁraﬁﬂ Ro(B)ef[(benzofuran-2- ylmethyl) ammo] methyl}-
Benzof ur an 2-y

pyrrolidipg)l -qatbaxylis @ﬁéfiw hﬁ%’h §3tetn § 90 B1ei (Qi3omol) ipdenl, tstrahydroguran.
The cBmpejn}cf Qg%y%% (@éﬁf@uﬁﬁ sﬂlcggél—ehr&hlétb gl@pfa' Nuddd Qith gthyl Gbbtate:

methanol 9:1, gave 93 mg of white oily compound.
[265] Step 3: N-Benzofuran-2-ylmethyl-N-(S)-(1-cyclohexylmethyl-

pyrrolidin-2-ylmethyl)-3,4-dimethoxy-benzamide

[266] Experimental condition analogous to Example 8, from 2-(S)-
{[benzofuran-2-ylmethyl-(3,4-dimethoxy-benzoyl)-amino]-methyl} -pyrrolidin-1-carboxylic
acid tert-butyl ester 110 mg (0.22 mmol), and 1 mL of mixture of trifluoroacetic acid and
dichloromethane 17%, after deprotection 64 mg (0.16 mmol) of the N-benzofuran-2-
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11 NH MO O MO O 10 MeO MO [268] Step 1:
2-(S)-{[ Benzof uran-2-yl net hyl - (3, 4, 5-tri net hoxy- benzoy

WO ooam74sai - met hyl } - pyrrolidin-1-carboxylic aciBCT/US2005/003521
tert-butyl ester. [269] 2-(8)- {

Benzof ur an- 2- Irrethi/ -am no] -nethyl} %lroﬂdl n-
ylmet I-EG%dg@Qtypxx-Na )pytre 1dmt;{1ygmeﬂ@§t‘t@pzq;m§3, (QICF epapecarbaldehyde

L L T

sieve,Ah tl @il Bichtoromethathd) r‘ﬁie&ﬂtosﬁﬁ)cfhgl of hihita pbwdat G0, rafrdor:

the m xture extracted wth dichloro ne, co d.co
Crobsohi gAML BART 2 Ty TeAB 190 e RiHELT T Ghpainesradiont £0-95%
acetofilrit GHES, 1%%&@%&&@&.9%% er vacuum Purification

I ca ge Nromat ogr ap el ution ethyl

acet at e- hexane 5.5-4.5, gave 100 mg of |ight yell ow

oil. 20 [270] Step 2:
Examplesbh; of ur an- 2- yI et hyl - N- (S) - ( 1- cycl ohexyl met hyl -

pyrrol E(S A1~ 2y SRidpyd ﬂlu%rﬁes'ih@ E)i"éﬁﬁfalﬁ@ﬁ)éf NEB&MFHEn-2-yImethyl-

[271] érimental "condition analogous to exanple 10,
N—(S)f(ﬂ myp]@hexﬂ@)sthyl-pyrrohdm-Z -ylmethyl)-3,4 S-mmethoxy-benzamlde

[ benzof uran-2-yl net hyl - (3, 4,5-tri met hoxy- benzoyl
o] - hyl} -pyrrolidin- /Lﬁcarboxyllc acid .Jgjfy

terg=butyl ester 0.1 .19 mol ), 015rr1_\:(>1
EENDL?) trifl uoropcetlcg\jﬂ}l ;0 25 in1
di chPor o a_r:Le__Ih,ede;protetg ine 0,06 g_(O\él)ES@
#mol ) ded Me®_cycloRex al deH&‘?B
(N , and s acet hoxy bor ofyy @ 7%6 g
(0.38 mmol ) i n MEORL dPchl or onet hane
white powder. LC ) n12 for C31H40NM65 [I\/H—|]

521.2. LC retention t rad| ent
20- 95%1 268 et { - (e fi]@/? 6&53(1%30 A oyl)-
( 77 Exarrpl e 12
amm%%ﬂ*y%%q’?x T et v at i on of
, 4, 5- T269Te 2@y Befz2furdn-2-ylmethyl]-amino]-methyl} -pyrrolidin-1-

carboxqq_q%bci]{)e%%ﬁglglx dl nnéi{’ﬁﬁ(o g§ Bﬁ‘z‘}% 3d%5-tﬂpxemoxxr_begzo]}d ﬁhlanﬁe 65 mg

(0. 28%0?%(1%@1 yiah0.04 il (Z@Qg After 1 hour, saturated sodium
Met hyl = pyrrolidin- -et % -naphtﬁalenZyIrre

blcarhomwe added aml thpmnqur@gmctqdmﬂadwb ramethane, eerabisgd geganis layer,

dried over%)agnegl‘um su?{nte, filtered, and concentrated under vacuum. Purification over
silica gel chromatography, elution ethyl acetate-hexane 5.5-4.5, gave 100 mg of light yellow
oil.

[270] Step 2: N-Benzofuran-2-ylmethyl-N-(S)-(1-cyclohexylmethyl-
pyrrolidin-2-ylmethyl)-3,4,5-trimethoxy-benzamide.

[271] Experimental condition analogous to example 10, from of -(S)-
{[benzofuran-2-ylmethyl-(3,4,5-trimethoxy-benzoyl)-amino]-methyl} -pyrrolidin-1-
carboxylic acid tert-butyl ester 0.1 g ( 0.19 mmol), 0.15 mL (1.9 mmol) trifluoroacetic acid,
in 1 mL dichloromethane. The deprotected amine 0.06 g ( 0.188 mmol) was added to
cyclohexanecarbaldehyde 0.023 g (0.19 mmol), and sodium acethoxy borohydride 0.06 g
(0.38 mmol) in 1 mL of dichloromethane, yield 70 mg of white powder. LC-MSD, my/z for:
C31H4oN;05 [M+H]: 521.2. LC retention time on HPLC, C18 column gradient 20-95%
acetonitrile with 0.1% TFA in 7 minutes: 3.88 min.
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napht hal encar boxal dehyde 0.15 g (1 nmmol ),
2-(l-methyl -pyrrolidin-2-yl)-ethylamne 0.14 g 10
W@ 20030msws ), and sodi um tri acet hoxybor ohydri dePQr/832005/003521
(1.5 nunol), in 10 nmL di chl7@r onet hane. The crude
material is 110 ng pale yellow oil. [275] Step 2:
3,4,5-Trimet hoxy-N-[2-(1-nethyl-pyrrolidin-2-yl)-ethyl
Exa l l'\i napht hal en- 2yl net hyl - benzam de. [ 276]
%i mental condition anal ogous to Exanple 11, from
[ 2- (1- ne12)y IThislé&ample illustrates the preparation of 3,4,5- Tnmethoxy—N—[Z (1-
yrrolidin-2-yl)-ethyl]-naphthal en-2-yl nethyl-am ne
meth}d Pl@[fol}dl(nf)zif@ Gipdi-N-nap, a@k%ﬂ%@ﬁﬂk%%@ﬁ oyl chl ori de
0.11 g ( 0.51 mml), and triethylamne 0.06 g (O.
m nol . in 10 of _ anhydrous di chl or orret h@ne

conpgund was puritfied using reverse phase PLC,
col gr adi ent 20- 80% acet ani tril e- 0b1% FA,N
= @ —EC—NBD, il 2~i&

OHZNI.SO \'
C28I—I34I\I204 [ MtH] : 463/5. LC retention ti rre on HPLC

@ﬁj@‘{”&rm 20 gr adi ent 20-95% acetonitrile with 0.1%
n 7 mnutes: 3.01 mn. Exanple 13 [277] This
exanpl

345 %ﬁ:{ﬂe:’q‘%{(@t [%f’(éﬁl{?{%ﬁf SRR 90 12Lihy1]-naphthalen-2-ylmethyl-

amindTet hyI pyrrolidin-2-yl)-ethyl]
-N- napht hal en- 1-yl net hyl -benzamide. N 1 2 ON- H N +
OHC O [PM]0-Expeumentl wadittosieiogeustolapnude 806rm@3521

naphf SR RL P S Sy 1 BRI bl 0142

(1. 1&51&61) aﬁdrkdtﬁum[tﬁz&lho%w&roh opls trirDel), analoogbus to
anple 12, from 1- napht hal encar oxal dehyde 0.15 g (1

dlchlwpmth)ane 2Tl(1qcrnié@ yaterisy rSr1d|0|r@|g nalp ypllgw etlhy| ami ne 0.14 g

° (L L P RSO R Sy OR B g

naphtﬁﬂ%ﬁ-lzlyﬁhethﬂ-}gehgalﬁgieﬂ ear oil. [280] Step 2: 3,4,
5-Tri met hoxy- N 2- (1- net hyl - pyrrolidin

nap ht hdP&- Expepgenial © tztahw@gowfgﬁxmg.lfﬂg%p&? “hmetnyt-
pyeof S SO AT TR U SHRIELERE D, (4 QM gty M ity

benz@léiﬁorgie(@)l 78 (onsl mmoﬂi),, dncbtriethytamine Y6 g)(e(hi'bmmﬁb onil@enl of

alﬂlyckogqulﬁhlﬁrgmeth%‘?qlé[‘ mcoa*’po%rrl] wtasr fn?rgt?ég uasrlrlllgnr%ver'se pha%e (HPLC C18
column gradient of 20-80% acetonitrile-0.1% TFA, yield to 180 mg of pure material. LC-
MSD, m/z for: CogH34N>04 [M+H]: 463.5. LC retention time on HPLC, C18 column

gradient 20-95% acetonitrile with 0.1% TFA in 7 minutes: 3.01 min.

Example 13
[277] This example illustrates the preparation of 3,4,5-Trimethoxy-N[2-(1-

methyl-pyrrolidin-2-yl)-ethyl]-N-naphthalen-1-ylmethyl-benzamide.

N-—
N— O/
N\ \
1 - O@\(”
HN

\

OHC
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anhydr ous di chl oronet hane. The conpound was purified

usi ng reverse phase HPLC, C18 colum with a gradi ent
W@R0020768@%0 acetonitrile-0. 199FA, yield to 280 mgr/v$2005/003521
pure material. LC MSD, niZ/8for: C28H34N204 [I\/H—|]
463.5. LCretention tinme on HPLC, Cl18 col um
gr adi eRf78bfStep 19B% lalesthohpyrpliding- Ylﬂreﬁl}’ﬂ%apﬂlﬁlaﬂ%'lﬂhnethyl'
mnutes: 3.13 mn. Exanple 14 [282] This exanple
illustrates the preparation of

N- Benzpfg1 aBxperithdidl Ryhdition analogous to Example 12, from 1-

3,4,5-trimethoxy- N JZ(l- net hyl - rroll%lérl12 14 g
naphtqalq@mgml@@yde e LRSS MRS a2 B o

{

(1.1 o0, %“é?sglri]“‘%‘ ‘%tﬁo’fybf’ﬁ"h(yﬁ?“de 0RyEEy rr?%lloll)d}nnloZmyl )-eth
dichloydrhethai#l Mhe c{’tﬂﬁ4i1at5xzﬂ&$ Qrﬁamg&lleacor]dl tion anal ogous to

Exanmpl e 12, from 2- benzqf ur r boxal.deh .0,1

(Lo kgD | Ssp 15 s Rgmedigsy SN g e S By A A )N
naphtl%l%f’l é/ﬁ-l?etﬂ%l(ﬂen%d)a and sodi um tri acet hoxybor ohydri de

In 10 niL D chl or omet hane.
Purifi t%ﬂ] oExznmm@tdlcbndlaon madogaus do EptyplediZyfionn 2viltMethyl-

o S0 A% D U1, 5.4ty

benzoPl‘cﬁ’l%ﬁﬁQb WANs 2ok E‘i%hb]?' and tﬁetﬁytafmﬁ@@ mmg)(-ma in{ol), iret Sl of
rrolidin-2-yl) benzam de. WO 2005/ 074645
anhydft(ﬁﬁ@dﬁ?@ﬁ&lﬁ‘ﬂ@ﬁ@ 2The crcgnmme]wm@ﬁp%ﬁﬂa reveEIdhasHPLC, C18

colum%gﬁlgg aléi}pﬁ gi@g%f zzceB) A;‘T?A tﬁéldﬁ&bﬁ@ﬁ’g of pure material.

LC- MSD%M kor3c£8$r3mm éhﬂm}me@ 18 m/ﬂeﬁenmanbmahm HPOE, C18 column
ydrochl ori de

nol

gradlent wae&ﬁ%mmw@w?@ 7 @"@Aglnﬂdnm‘tesn%? yin.
triethylamne 0.05 nL ( 0.38 nmmol ), and
benzof uran- 2yl net hyl -[ 2- (1-net hyl 5

Exa%éppl i di n-2-vyl )-ethyl] amine 0.08 g (0.3 mmol) in 3

t et r ahydr of ur an. r|f|c i on u3|n ers?urgh S%nhl
HPLC, &8 c Shisreamplei lusteptesdie REcP gl 69 0ok enzofuran2-yimethyl-
3,4,5 %%SétRQBQAN* ['%eg xﬂi@/@gﬁowﬁé\@@)-aﬁ _beRefiquhi te powder

z for 6H32N205 [ MtH] :
retention tinme on HPLC, C 18 col um
,a,dl ent 20 95% acetonitrile with 0.1 % TFA |,n 7

nutes: 2.73.
\ 0
2 O‘Q\(Nv@

[283] Step 1: Benzofuran-2ylmethyl-[2-(1-methyl-pyrrolidin-2-yl)-ethyl]-

amlne

H,N

+
O,
o

amine.

[284] Experimental condition analogous to Example 12, from 2-
benzofurancarboxaldehyde 0.14 g ( 1.1 mmol), 2-(1-methyl-pyrrolidin-2-yl)-ethylamine 0.14
g ( 1 mmol), and sodium triacethoxyborohydride 0.31 g (1.5 mmol), in 10 mL
Dichloromethane. Purification using silica chromatography, elution with dichloromethane-
methanol- ammonium hydroxide, 9-1-0.25, gave 83 mg of compound.

[285] Step 2: N-Benzofuran-2-ylmethyl-3,4,5-trimethoxy-N-[2-(1-methyl-
pyrrolidin-2-yl)-ethyl]-benzamide.
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Exanpl e 15 [287] This exanple illustrates the
preparati on of N Benzo[ b]thi ophen-2-
wQ Rovsomghs 3, 4, 5-tri met hoxy- N-[ 2- ( 1- met hyl - pyr r BCT/U52002003521
yl)-ethyl]-benzam de. N o 79N 1 20N HZN+ S\ /
30 ~O QyS ~ CHO HN 15 &288] Step

Blenz o[ B6hi Byrreimenta) corditign al}aiogoys %EWFPIB% fram 3fn- 2-
trimetl{ﬁ%%lbget hg % 8%@?1%? é% fn‘%llolfxlp&h&f@% Alm&RRdiddPopyl)

carbodkxﬁﬁa@hpdrbmw@dr@@ 089 & #0.p& haedly,dehirdBbgnidtridzalerdl0§ g (0.38

ol sty larsig (SGRh 33 HeERUNaRY BOVOT T PRG 12 g (et
pyrroh{irﬁ? b)(,ya) étﬂyﬂ%ﬁ%gm g og @lrﬂﬁlg B‘?ﬁ@tetrp H%dlr%ﬁﬁ@ﬁ | PfYifiStiBE using

aphy, t ion wt
revers@lprHmmt ﬁa&eelumtvhlﬂnml grachunmﬁmm@pmnmle -0.1% TFA , gave

100 muobBa PRI O S ERA Seip) HETTID. B 4 fos: G R BRBRY R 4535 TC

retentl&t)l( Rt Hpﬂlr ehs g&)lﬂm% Qfﬁdlérﬁ@byé‘j]% heAGaH16 Qith[(RBA] TFA in 7

erinental " condi tion anal ogous to Exanple 8, from
minuté3; 475 di net hoxy 25 benzoic acid 0.07 g ( 0.26 nmol),
1- et hyl - 3- (3-di met hyl am nopropyl ) carbodii m de
hydrochl oride 0.05 g (0.31 nmol),
Examélerw_:;jroxybenzotrl azole 0.04 g (0.3 mml)

hylamine 0.03 nL ( 0.31 mmol),
benzo[ B87hi Spissnamply 111«@:&@9@&@@@&%%91? Nﬂ%ﬁqzeih]@mhﬁn%

ylmeﬂ%lyéf r%ﬁ %%%gﬁ@ﬁ‘ }%fsthg'l % %ﬁﬁﬁi}s? ﬁ{éﬁ rse oh pude,

HPLC C18 col um vvlth a gradi ent 20- 80% acetonitri el

W% TFA, gave 50 of WD 2005/ 074645 P
/U82005/ 0035 80 hydr oscopi ¢ powder, asja TF
al L¢- MBD, “or: C26H32N304S [ M+H] \o c /;
HNretentlontlrre HP C 18 coluam-gr adien é X
Acetonitrile wt#TFAm? m nut es:° 2. 858o 5
anpl.e 16 [292N g exanple illustrates the

[4 paratl on of N-(2,3-D hydro- benzo[ 1, 4]
di oxi n-6-yl methyl )-3, 4, 5-tri met hoxy-N-[ 2- ( rYs PIYE
rol i di 12881y ISyepdt BonzolblHupphens plmethyl-[2- (1-methy pyryohd yD-
ethyl]-amine.
[289] Experimental condition analogous to Example 12, from

benzo[b]thiophen-2-carbaldehyde 0.18 g ( 1.1 mmol), 2-(1-methyl-pyrrolidin-2-yl)-

~ ethylamine 0.14 g ( 1 mmol), and sodium triacethoxyborohydride 0.31 g (1.5 mmol), in 10

mL dichloromethane. Purification using silica gel chromatography, elution with
dichloromethane- methanol- ammonium hydroxide, 9-1-0.25, gave 73 mg of compound.

[290] Step 2: N-Benzo[b]thiophen-2-ylmethyl-3,4,5-trimethoxy-N-[2-(1-
methyl-pyrrolidin-2-yl)-ethyl]-benzamide.

[291] Experimental condition analogous to Example 8, from 3,4,5 -dimethoxy
benzoic acid 0.07 g ( 0.26 mmol), 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide
hydrochloride 0.05 g (0.31 mmol), 1-hydroxybenzotriazole 0.04 g (0.3 mmol), triethylamine
0.03 mL ( 0.31 mmol), and benzo[b]thiophen-2-ylmethyl-[2-(1-methyl-pyrrolidin-2-yl)-
ethyl]-amine 0.07 g (0.26 mmol) in 3 mL tetrahydrofuran. Purification using reverse phase
HPLC, C18 column with a gradient 20-80% acetonitrile - 0.1% TFA, gave 50 mg of
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NNO Ni O 120N HN+OO10~-OOOOHC /O
HN O J1 10 [293] Step 1:
W@ 20030Dicky dr o- benzol 1, 4] di oxi n- 6-yl met hyl ) - [ 2- RAF/m8200§/003521
- pyrrolidin-2-yl)-ethyl]-&% ne. [294] Experinental
condi ti on anal ogous to Exanple 12, from benzo
hydrogcbpictpowighims 2 Ty 1t d&h)HRD.on/zgoy QualaNe@et YWMHBI:A69.5. LC
0 t
refentig P}Iyonalﬁ%igbg:lg?n P agléae 1%1-2):(2)@ b%?)o r| gg %V?%l%).fg%(’rfz%ln7
minuté¥RI8F8. in 10 nbL di chl or omet hane. Puri fication using
silica gel chromatography, elution with
di chl or omet hane- net hanol - ammoni um hydr oxi de,

Exam 1 25, gave 0.21 g of conpound. [295] Step 2:
-——M—Dhydro benzo[ 1, 4] di oxi n-6-yl met hyl ) - [ 2- (1- et hyl
- pyrr R4 'fﬁhﬁeyhmp}:etlﬁydtﬂatarthmprepa@tn[)m@filﬁ (Bx3pRihydemt al

benzoﬁ(;lgéﬂggxéggéf? e{lj\_yggilj 5 @E‘%ﬁ?x ANE f (l-me ml yrrbl5d19112qelt) I%ﬁﬁ/—‘l’]

bﬂmm%(% hyl - 3- ( 3- dlnethylasnlnopropyl) car bodi i m de
rochloride 0.14 g (0.91 innol),
-hydroxybenzotrlazole 0.12 g (0.91 mmol),
N+ethylarine 0.12 nL ( 0.91 mol ), and
(2, 3-di hydr o- ben 1, 4] di oxi n- 6- ylnethyl (1- hyI
- pyrrglidin-2-w)- ethyl] amne 0.21 g (

HN 5 ni_tetrahydrof BUH—f—I—e-a't—l-Oﬁ'*USI ng\2 vV rse
%JHPLC, C1 \2{(}@@ th a gradi ent of %0- 80%

3 é) itrile -1 gave 150 ng conpound as a TFA
salt? LG MSD, mfz for: C26H34N206 [ M+H: 471.5. LC
retenti on t| rre on HPLC, C18 columm gradi ent 20-95%

oo O St a0 TEAL . L B YLy B9 Wt
pyrrochﬁh-%gﬁﬁK_ {ﬁ(g,ll]eaﬂnlnleust rates the preparation of
rimethoxy-N-[2-(1-

met hy| {2841 r Sxpeimentgl gonfitiguianalopeusio Bxapplnld. fom
benzoqu%hng?)hde%Z carbal\f-dehydl_%l.\i 8'%% i.l %Boi),bz-(lr-n@th}mp%Mm-Z yl)-

ethylamine 0.14 g ( 1 mmol), and sodium triacethoxyborohydride 0.31 g (1.5 mmol), in 10

OHC

mL dichloromethane. Purification using silica gel chromatography, elution with
dichloromethane- methanol- ammonium hydroxide, 9-1-0.25, gave 0.21 g of compound.

[295] Step 2: (2,3-Dihydro-benzo[ 1,4]dioxin-6-ylmethyl)-[2-(1-methyl-
pyrrolidin-2-yl)-ethyl]-amine.

[296] Experimental condition analogous to Example 8, from 3,4,5-dimethoxy
benzoic acid 0.19 g ( 0.91 mmol), 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide
hydrochloride 0.14 g (0.91 mmol), 1-hydroxybenzotriazole 0.12 g (0.91 mmol), triethylamine
0.12 mL ( 0.91 mmol), and (2,3-dihydro-benzo[ 1,4]dioxin-6-ylmethyl)-[2~(1-methyl-
pyrrolidin-2-yl)-ethyl]-amine 0.21 g (0.76 mmol) in 5 mL tetrahydrofuran. Purification using
reverse phase HPLC, C18 column with a gradient of 20-80% acetonitrile -0.1% TFA , gave
150 mg compound as a TFA salt. LC-MSD, m/z for: C;6H34N204 [M+H]: 471.5. LC
retention time on HPLC, C18 column gradient 20-95% acetonitrile with 0.1% TFA in 7

minutes: 1.805.
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N5 [298] Step 1:
[2-(1-Methyl -pyrrolidin-2-yl)-ethyl-quinolin-3-yl nethy
wo 200807485 [ 299] Experinental condition anal ogPCBEUS05/003521

Exanpl e 12, from qui noline-83- carbal dehyde 0.25 g (1.5

mol ), 2-(1-methyl-pyrrolidin-2-yl)-ethylamne 0.22 ¢
Example B/ rmol ), and sodi um tri acet hoxyborohydride 0.31 g

(1.5 | r : }

(L ng”i‘i’ﬁh)jc ai'hgse%( rrg‘leolﬂh gﬁtér’satﬁg?}e%%ﬁgn bP3 . ELM&%WN 2-(1
methylipgHohdiansi Rn@rinstizt-hahmdthylcremahide hydr OXI de,

9-1-0.25, gave 160 ng of |light yellow oily conpou
Step 2: N—
Tri met hoxy= N 2- (1- met hyl - pyrrolidi n-291) - NJqui n

[ 3 yI met hyl)-b enzam de. [301] Expeij tal =
di ti on anal oqous m_ilom 3 Af‘@wﬁeﬁg\p
15+ benzor ¢ aci 0. M1 0.55 innol),
hyAUB (3-di net hyl'am nopropyl ) carbodii m de
@chl oride 0.10 g (0.55 mmol),
droxybenzotrlazole 0.05 g (0.40 nmol),
triet hﬁ/bt 1 ep P- [Qﬁlm@etﬁ%l%ﬁﬁ)lmmh-)yl )-@&Af-quinolin-3-ylmethyl-
y

[2-(1- yrrolldln - et hyI qui nol'i n- 3-yl net hy
amind.-amine 0.1 g (0.37 mml) in 5 nmL tetrahydrofuran.

ol iani (410 Tl Sonifliofn. @E&gﬁ%&ﬁwg% chJn‘ﬂf;hi%E ine-3-
carbabd@h}&vm 95 b (1.5 GnrYBD), 2-(-efY1 fayﬁoh&i&wy&a{%ﬂuﬁ& lel]zz g (1.8 mmol),

LCretention tine on HPLC, C18 col unm gradi ent

and sczbum%cmtybmomlm@ WPt & (DS mymqiAn1Q mL dichigremetbang 3

pusici g ARl e shofRBloglitey, BHQUF o SiobRIRRe ihanol

ammdﬂi‘ﬁrh)h diftkide9bildd.ns5 26t 160 g dfohgm-ya}lgr\lvnﬂlyhph}pbemk am de
005/ 074645 PCT/ US2005/ 003521 8% %\I
N |_|+ NBQ0]o Stepy & 3 ﬂS@q@uEtg@gT 5&2 -mpet yl-pyrrohdm—Zyl)— -quinolin-
) E pyrrolidin-2-yl)- ethyl qui nol i n- 2-yl net hy
3y1n{e-alygr%ﬁene. %%04] Experinmental condition analogous to
Exarrpl 4300, Hxpermgniahcdnditen2nslogantial Kemyme 8 0f@8 3¢, 5-dimethoxy

bensct i3 i IR o FrvomeD: Lt S e ofatmb Ry ST Ry s
hydrog O(lb g’sgﬁ 3> it o)l h%@ro‘i&b&iz@ﬁ’ia@&%ﬂﬁ@ﬁ@(@% mmol), tnethylamlne

ur| catlo g Silrca chromat ography, elution with
0.08 L. f(ﬂrm[mfﬂ); ané [2-GleMegrybipyrrolidin-2-yl)-ethyl- qu1n011n-3 -ylmethyl-amine

0.1 g (0.37 mmol) in 5 mL tetrahydrofuran. Purification using silica gel chromatography

elution using dichloromethane- methanol : 9-1 gave 80 mg light yellow oil. LC-MSD, m/z
for: Cp7H33N304 [M+H]: 464.5. LC retention time on HPLC, C18 column gradient 20-95%

acetonitrile with 0.1% TFA in 7 minutes: 1.93 min.

Example 18
[302] This example illustrates the preparation of 3,4,5-Trimethoxy-N-[2-(1-

methyl-pyrrolidin-2y1)-N-quinolin-2-ylmethyl-benzamide.



amoni um hydr oxi de, 9-1-0.25, gave 0.24 g of dark
orange oily conpound. [305] Step 2:
W@2eb5574683 met hoxy- N-[ 2- (1- net hyl - pyrr ol i di n- 2yPQF/BS1p05/603521
olin- 10 2-yl met hyl - benzani8de. [306] Experi nent al
condi tion anal ogous to Exanple 8, from 3, 4, 5-di nefhoxy

bepzpi c acid 0.1lg (0.55 mml ), Ne—
1-8¢ Nyl - 3- ( 3- dilpethyl am nopropyl ) car bodi i ngrte
hydrochl oride 0.10 g (0.55 nmol), N
1-fhydr oxybenzot r’ .05 g 60 4Q nnnlf N\

tflethy1‘a'm‘n‘e—’ﬂ : 0.55 mml ), and > o

QN(JCH(;TethyI pyrrolidin-2-yl)-ethyl-qui noIin-2-yI net hy
ne 15 0.1 g (0.37 nmol) in 5 nL tetrahydrofuran.
fication using silica gel chromatography elution

RS e R

amineLC retention tinme on HPLC, C18 colunn gradlent 20 95%
acetonltrlle with 0.1 % TFA | ﬁ 1 % line-2-
Exanpl B04b Fé@ez’}mqrﬂ%kcoa%&ﬁﬁ% P$9ul§§? ey etlr?e o Quino

5 carbalﬁ%}rf}@teﬁazfﬁ g(l 9&%1?%2@%%&1@%&% 3-yl)-ethylamine 0.22 g (1.8 mmol),

4,5-tri hoxy*-
and so[dﬂknj ﬂrierceﬁlbbeq:ughbeidled) H- Qélyﬁ nngrlhy 10 pdndighiogamethpnep s

Punﬁcp@?p Sgggégycagggﬁriatoggﬁf}ggg]no%pvé%ﬂocp aﬂglr?oér'&?et ne- methanol-
ammo H{I&%H&b o3 gﬁ{/éT@QmExof [k brafBé By conipswld. di n- 2-

- ethyl]-am ne. eri mental condition
an al ogB05] t Stepadpt, Tllmethquhl [2- (1-methyl—pyrro11d1n-2y1)-N—qu1no1111-

t hj ophen 3- car bal dehyde 0.16 g (Il mtnol),
10 z'ylmit%ﬁg%’é “pyrrolidin-2-yl)-ethylanine 5 0.14 g (1.1

mi nol ) [30%d EspetinBhthY doaditioh @xylbgousty Mxknheles, :fﬂong 3415-8imethoxy
3: in 10 nL Di_chl or onet hane. Purlflcat$ Cﬁgﬁg
benzod 4cii @h‘t&( Bratage p rpthyEp 3 dénetylaminer APy} 67HRe
hydroglgl @ C],O ga(%]qﬁé?iggy-ggl%k%z&n%z&e 825 SRR A1 8i@lylamine
0.08 th, @e%q{;ﬁbt)hmpﬂle(n -Bethypirtotdird 2 4/ pethyli-quendloe-yinfthyl-amine

i T RN
elutloﬁ ’Llé-%‘lg dﬂp@%@ggﬁn Qﬁ 24 : 991 g8 Ségnghéhtg;eﬁgwmfp'ﬁc-MSD m/z

am nopropyl) car I m de
for CﬁHQN@Oh [MIH—I(]B4@1 5)9L@ rétontsh tme by HPLC, C18 column gradient 20-95%

tr zole 0. (0.62 mmol),
aﬁd@@?ﬂ%ﬂ% ﬁgh?ﬁé? g“ﬁ{eiogﬁGZ mmol ), and
benzo[b]thlophen 2-yhnet hyl -[ 2- (I - met hyl - pyrrolidin-2-

yl) -
20 Example 19

[307] This example illustrates the preparation of N-Benzo[b]thiophen-3-
ylmethyl-3,4,5-trimethoxy-N-[2-(1-methyl-pyrrolidin-2-yl)-ethyl]-benzamide.

N~—
O/ S
1 2 O N
BN, s _— -
x © 0
NH

S CHO
(-



ethyl]-amne 0.14 g (0.51 mmol) in 3 nL

tetrahydrofuran. Purification using reverse phase 15
WOROS0@bS col umm with a gradi ent of 20- 80% acepOnUS2005/¢03521

- 0.1% TFA, gave 120 ng of 83hydroscopic povvder as a

TFA salt. LGMSD, mz for: C26H32N204S | b(? I

LC r€lBesk i Bept |B®Z©ﬁb]qhﬂpéen'@)1}ém€%h[ﬁ1(lgm§§}yé‘ﬁﬁ’“9 1§55yD-

acetonitrile with 0.1% TFAin 7 mnutes: 3.07 mn. 20

ethyll le 20 [312] This exanple illustrates the
pr epar B0YPNEQberithdigdi zoindition ahal@zopk teEkgrhple 12, from

bemogigé@gggrﬁr%&’;&%&% 5 (gl(nrf]g{q'by eyt 2y S Ylamine
5 0.14 géenglnﬁ%#og%%lf&gulh%ﬁ%e tﬁx??émhyangg ohgl 1g gy 5 mmol). in 1 g mL

Dichloreibtjbje. Panifingtion &iny s11®apémmﬁnglaphy;mhmm| with dwglowg@éane-
to Exanpl e

f 2- hal dehyde 0. 16
methaggle B BROE R T L grr ol L 03 SGRPOuy! am ne
0.14 1 TRl 30K y hamethpd - INLE2-(1-
0.31 8[3?6] S??‘@r?)NB ’Eﬁﬁn%ﬂgﬂj—hfloronet haﬁe sy DO
methyRp s 10did-a4{)- BWA]U%@@EYd@OSSZl 84 purificati on usi ng

10 3: qufg[}gﬁlt ﬁgﬁ%ﬁ?ﬁ% ﬁ@?ﬂbn gnalfﬁ)% ﬁl:g &X\”E%ngple 8, érom 3,4,5-dimethoxy
benzo% al:upo 293¢ %Qemfﬂholﬁ 18hy2 -f3 @Qimﬁt}fyﬁhmmaﬁlﬁbyﬁtca}boaane

Benzot r| azoI

thy t th
hydroﬁslbmdqo@ by el(O@Brmmol)J }- E%/Iﬁyﬁ’t]en%ﬁi‘%%llﬁngé)go &Jg]no) irlethylamine

0.08 @QS@&”‘EN fjha&%%” ML @gﬂg&ﬂ%ﬁ&g&g@%ﬂﬁ%@ﬁcﬁﬂn yD)-

ethyl] Janﬁh@a le@r(od%ld%mt)hy Banl mphpcpmﬁ)ram aPioifikiation deing reverse phase
rochl ori de 1

15 HPLq%h&mlmwﬂz@g?ad@bP%Z%S%é aﬁet(’@lt%lé -figey[FA, gave 120 mg of

'15;9 ?%6 R 0, HARI 0,8 [MH+H 469:3. LC
hydro%COH Mazoaﬁ% AP M 1- net z)?l §2I|g1;\§}rf1'ol[| dlg 2- X
retentio@itiiyd dn HRIO)E€18. Cﬂ)ﬁmgl gﬁadlﬁﬂt 3B§% acetoBitmie with 0.1% TF n7

tetrahydr ofuran. Purification using reverse phase
minute3d)7 WP C18 col urm gr adi ent of 20-80% acetonitrile
-0.1% TFA, gave 120 ng of hydroscopic powder, as a
TFA salt. LC-MSD, miz for: C25H31N304S [M+H]: 470.5.
20 Exaniple 2@t ention tine

[312] This example illustrates the preparation of N-Benzothiazol-2-ylmethyl-

3 4 5-trimethoxy-N-[2-(1-methyl-pyrrolidin-2-yl)-ethyl]-benzamide.

SN\
N— O/
S, HN\/gN
(:[N)/CHO

25 [313] Stepl: Benzo [thiazol-2-ylmethyl-[2-(1-methyl-pyrrolidin-2-yl)-ethyl]-

amine.

[314] Experimental condition analogous to Example 12, from benzothiazol-
2-carbaldehyde 0.16 g ( 1 mmol), 2-(1-methyl-pyrrolidin-2-yl)-ethylamine 0.14 g (L1
mmol), and sodium triacethoxyborohydride 0.31 g (1.5 mmol), in 10 mL dichloromethane.
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on HPLC, C18 columm gradi ent 20-95% acetonitrile with
0.1% TFA in 7 mnutes: 2.50. Exanple 21 15 [317] This

wex@spre43 | | ustrates the preparati on of PCT/US2005/003521
3,4,5-Trimet hoxy-N-(1- nmetisgl -1

. _H benzoi m dazol - 2-yl methyl ) -N-[2-(] - hyl - pyrrolidi n-
Purifigatipn yisisg ﬁﬂ}%%b%@ﬁﬁ@&apﬁmlworw1 h Wﬁif’fémé%ﬂpﬁq m?%{rol:
amm%f%/&%ﬁ‘@f%é%gg% %@%éﬁ%@ﬁ%ﬁ’?ﬁ?ﬁl‘) _[2-(1-net hyl -

pyr r ol [3i5h- Stepl 2: NeBlaytotrizmwil-deimehy]-3 18- trimphoxndHRg(l -methyl-

condi tion al ogous to Exanple 12, from l1-nethyl-I H
pyrrolisBioT i D e-n%é%@glfbm dehyde 0.2 g (1.25 nmol),

2-(1- ”?51'&' FRYEAAEAST QdnditibhhnglbbilsaBTEx@mp §,8rdin 84, 38imethoxy

mol ), "and sodi um tri acet hoxyborohydride 0.39 g (1.87

benzoimazid (.1# ig (106 vinmad), d Ftlyl St dimethylahinepropsh) learhediipéde

terial s used..as.a.crude. [32 : . .
nyaro§tatide 1B RTONE T A Bk er it SRS (Pt ) wigtpyemine
0.09 mI %o@%@i@bbaﬂd Mé@ﬂak&jw_:ﬁm)éth)yifz-bymeﬂm@ﬁmidm.-z-yl)-ethyl]-

- [321] Experinmental condition anal ogous to Exanple %2,
aminef¢. big (A S#rmrhgl) in HmL tetrahydrofuran. Purification using reverse phase HPLC,

L

powdér! hOBTHAXYItD & Tz MO h/a1fbid €, 01:3%: @, S(IMHER 470151 )L,C eetehtion time
triethylamne 0,26 nlL

1.87, nmol ), in nL _of .
on HR{h fekSceduran Wd@b%@ﬁ%%?tml%%%Qt}%TaésmﬂdP}nqueédzjo'
usi ng reverse phase WO 2005/ 074645 PCT/ US2005/ 003521
85 HPLC, C 18 colum with a gradient of 20-80%
Examiptepnitrile-0.1 % TFA, yield to 110 ng of pure

terial. LC-MSD, m z for: 6H34N4A04 . 467..2.
"ot ont It (TR Bl e Sqse BrEA OGP Rt 120y (1
meth;%)c(lg‘fr;gfﬂé);rgi 23 -9h_|1%tﬂy%—ﬁ-:[é-q1[}ngth Pt SIRdin-9- ¥ BetllyT]-beRzamide.

IS exanple illTustrates the
preparation of N (1HIndol -2yl nethyl)- N
3, =t ri met hoxy- N-[ 2- (1- net hyl - pyrrolidin-2«yl) - ¢t hyl
] -benzam de. N @/ n—

1
H,N

+

\ N
- Oﬂﬁ(“v(
———— ~ N
\/,\Ilk/@ ° ° l
N HN N
\—CHO
Ly \

[318] Stepl: (1-Methyl-1H-benzoimidazol-2-ylmethyl)-[2-(1-methyl-
pyrrolidin-2-yl)-ethyl]-amine.

[319] Experimental condition analogous to Example 12, from 1-methyl-1H-
benzoimidazol-2-carbaldehyde 0.2 g ( 1.25 mmol), 2-(1-methyl-pyrrolidin-2-yl)-ethylamine
0.18 g ( 1.38 mmol), and sodium triacethoxyborohydride 0.39 g (1.87 mumol), in 10 mL
dichloromethane. After work-up the material was used as a crude.

[320] Step 2: 3,4,5-Trimethoxy-N-(1-methyl-1H-indol-2-ylmethyl)-N-[2-(1-
methyl-pyrrolidin-2-yl)-ethyl]-benzamide.

[321] Experimental condition analogous to Example 12, from (1-methyl-1H-
benzoimidazol-2-ylmethyl)-[2-(1-methyl-pyrrolidin-2-yl)-ethyl]-amine the crude, 3,4,5-
trimethoxy-benzoylchloride 0.37 g ( 1.62 mmol), and triethylamine 0.26 mL ( 1.87 mmol), in

5 mL of anhydrous dichloromethane. The compound was purified using reverse phase
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N1 _2ON HIN+-100H CHOHNNH N H]J[323]
Step 1:

w@ dshngad - 2yl net hyl ) - [ 2- (1- met hyl - pyrrol i di n-PeyU¥2004/603521
yI] 10 am ne. [324] Experi&ient al condition anal ogous

IPL & G sths B Obyi-F0T4 tSF I oh hyeHFdo 4 g me of

pure ﬁﬁa{e%aff ]E@‘M?;D m?i‘fé)r S@ngﬂﬁhbr P@Iq“ r]ﬂéWi"’L@'?é’t@ﬁﬁ&ﬁthe 84 HPLC,
wL D chior 0

I n t hane conpound
C18 Mmmgradﬁem@Ot%%ag:emnﬁtntrawng 1ehTEAeinggnigukes: @Haniion,
et hyl - acet at e- net hanol - 15 anoni um hydr oxi de :

9-1-0.1 to 8-2-0.2, yield to 0.3 g light brown oil.

Exaln[l@g@]z Step 2: _
I ndol - 2yl met hyl ) - 3, 4, 5-tri nmet hoxy- N-[ 2-

1- net hyl
C byrr dBRal ritts grame Hipstratse e awsteatic g N ExdbdndanZaimety)-

ondj,ti o H i ndol
3.4, SRy T S B ek G R B P S T i e
.8 g (0.31 nnnol) , 3,4,5-trinethoxy- 20
banzoyl chl oride 0.08 g ( 0.34 mmol ), and trLethyI ne

.06 nL ( 0.46 )l ), in 5 nL of anhydr
di chl orpi net ha The conpound was puri f Si E{K_Q
N [everse phase HPLC, 8 —eotur—wth a e N
20-70% acet oni tfri | - % TFA, yield to 5 rrg of° pure”
terbal . LG , "z for: C26H33N304 [ MkH: 452, 2.

retention ti ma on HPLC, C18 colum gradient 20-95%
dtetonitrile with 0.1% TFA in 7 minutes: 1.99 mn. 25
Exanpl €323] [ 827]: (THiladexyimpkthy)H R +($ tmeth@spyirtodidin-2-yl)-ethyl |-
preparation of N-(1HIndol -2yl nmethyl)-

aming 5_dj et hoxy- N- [ 2- (1- met hyl -pyrrolidin-2-yl)-ethyl]-b

enz. am3 8[9/24]\’%@%{&%{1%?&&@ a0t PRRRR e 185frdin 1B-indole-2-

carbaldehyde 0.14 g ( 2 mmol), 2-(1-methyl-pyrrolidin-2-yl)-ethylamine 0.3 g ( 2.4 mmol),
and sodium triacethoxyborohydride 0.87 g (1.87 mmol), in 20 mL Dichloromethane. The
compound was purified using silica gel chromatography elution, ethyl-acetate-methanol —
amonium hydroxide : 9-1-0.1 to 8-2-0.2, yield to 0.3 g light brown oil. |

[325] Step 2: N-(1H-Indol-2ylmethyl)-3,4,5-trimethoxy-N-[2-(1-methyl-
pyrrolidin-2-yl)-ethyl]-benzamide

[326] Experimental condition analogous to Example 12, from (1/4-indol-
2ylmethyl)-[2-(1-methyl-pyrrolidin-2-yl)-ethyl]-amine 0.8 g (0.31 mmol) , 3,4,5-trimethoxy-
benzoylchloride 0.08 g ( 0.34 mmol), and triethylamine 0.06 mL ( 0.46 mmol), in 5 mL of
anhydrous dichloromethane. The compound was purified using reverse phase HPLC, C 18
column with a gradient of 20-70% acetonitrile-0.1% TFA, yield to 50 mg of pure material.
LC-MSD, m/z for: Cy6H33N30, [M-+H]: 452.2. LC retention time on HPLC, C18 column
gradient 20-95% acetonitrile with 0.1% TFA in 7 minutes: 1.99 min.

Example 23
[327] This example illustrates the preparation of N-(1H-Indol-2ylmethyl)-

3,5-dimethoxy-N-[2-(1-methyl-pyrrolidin-2-y1)-ethyl]-benzamide.



OO0 H HNNHI[328] Experinental condition anal ogous
to Exanple 12, from (1Hindol- 2ylnmethyl)-[2-(1
WO pwsloy464pyrrol i di n-2-yl)-ethyl]-amne 0.1 g (BCB8S2005/003521
mol ) , 3, 5-di net hoxy- benzsyl chl oride 0.08 g ( 0. 42
mol ), and triethylamne 0.08 nL ( 0.57 nnn |n 1.5
mL of 5 anhydrous dichl oronethane. The congou
purified using reverse phase HPLC, CJ,8 col
f,_of 20-70% acetonitrile-0.1 %% TEA, |eId 5
ure material. LCMSD, mz f c2 H31
422 LC retention.tine on
%acetonltrlle wi t 00, 106 - Aln?q
mn. 10 Exanple 24 [329] Thi s exanpl e
illustrates the preparati on of N Bi phenyl-3-yl-3,4,5-
trimet t@%?& F*n\é’iixﬁ@rﬁﬂ%ﬂ&'tmﬁ'aﬁﬁ%&ﬂsﬂo Ex‘ﬂng}epmo Bvh] 61bﬁﬁiiol-

am de.

OCH3
2ylmeH3 QT 2-(10QehyLpyeplidin-2r)-cikiyansine 071 & (0,3&mmpoly , 3, 5{@3@}11%%

v S, A AR PRSI 251 ol 5
o UL, 0ol i yplaeL 1

colummonith b Eradiink oL F6 N Haocioniibicdd | 5 Tebored 10 80msalgupemerial
| t
LM g TR R L A3 B R R LG 8o

gradidit 20959, m&mﬁ‘tﬁ&t eith Dars @FAtlhé’rmﬁlutBsuZ g§milthe crude was
purified using silica gel chromatography using 15% of
ethyl acetate and petroleumether. 20 Yieldto 1.6 g
10 e 241 . WO 2005/ 074645 PCT/ US2005/ 003521 87 [332]
2: 3-(Bi phenyl - 3-yl am no) -propionic acid. [333
3- (Bl ptmv,]l Thisydxamipteollugraies tha prepaitidn wéNaBiphesyler-yit3.6,5-

tn'met%oxy—N- 3-(2-m)ethy1-p1per1d1n— 1-yD)-propyl]-benzamide.

_~_-COCH; __COM
COZCH3 . ‘
OCHs 3
H,CO OCHg3

o)

Ly w«b A,
‘-5— T

[330] Step 1: 3-(Biphenyl-3-ylamino)-propionic acid methyl ester.

15 [331] In a round bottom flask was added 3-aminobiphenyl 2.6 g (15.3
mmol), methyl acrylate 1.5 g ( 16.9 mmol) and cupric acetate 0.1 g, the reaction mixture was
stirred 5 hour at 90°C, another 5 equivalent of methyl acrylate 7 g (75 mmol) , and 0.25 g of
cupric acetate was added, and the reaction mixture was heated for another 5 hours. The crude
was purified using silica gel chromatography using 15% of ethyl acetate and petroleum ether.

20  Yield to 1.6 g of oil.
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30

was taken in 8 nL of water and 8 nL of

tetrahydrofuran, to this solution was added 0.4 g (
w@2@s0meky of |ithium hydroxi de, reaction stirpPerusi005/003521

roomtenperature for 5 hour87 The solvent 5 was renoved

fromthe m xture con‘pl etely and 10 nL water was added

and vvai??é-’d \ﬁt"’tpn2 SeEhphenyl-atyAaBinor RPN sol uti on
was aci @'33‘]' le K%% Wé%’%). ﬁ{&gm\i\@éac%hfeﬁﬁﬂ el 62 (6.3 mmol)

et hyl cet ate organi c | ayer was
was takes e 8 mil. bhwhtei ami 8 il Qa?:tetnafraadrcrfagme@l thimsobaioh avas addefl 0.4 g (

9.5 5 OBC(%HHﬁlupﬁ?yd%}g EL é%/(a?: 191 g?brréq @gg?m%?rggerg é) I‘or %Cﬂ d u,?ﬁé:l solvent
was r&n&@mﬁ Yhe Bidthd @bﬁg)aeﬂly 6Rd 18tV vatel pﬁg h@tied-ahd YW ash& @ith

pan-1- 10 one. [335] To m xture of
ethyl cetdie-phba wmguwcélmqmyaqubﬁqhwcthdchfldi@ @ngwee egtracted with

ethyl %mga% 8 ﬂnaes(}tdg%-éﬂlil} ec{rlgagrlgcg Faé/erlwa§ %gs(hed %&H‘%&e, aned ox%q qr?e%:nesmm

sulfat&lat¥l ddncbhtrated adee iyaddut, §TulU 1. Gtgroa‘fabildﬁfsedb@i auée forth@next step.
(1.3 mmlzz1 and tri ethyl am ne 3.

mL ﬁ 27 mmol ) in
25 nL d834i SHerod:cniedipherel- éﬁdam’élpi 1&2@@% Yriiperdipdoyh)-propan-1-
tenperature. The 15 reaction m xture was washed with
water, the organic layer, dried over nagnesium

s uI f at e[335]f IThot aeme?ureamf dw:}}(tﬁp]ﬁrfnyaﬁgdammdppropmu acid Theeg (6.6
mpound was_purified using sili chro ra
mmol Z e pericie (78 B (chhpmal &aétaégefﬁt‘fl‘é oo 65 protria RA1-y1)-
efd
N,N Ig’BNh tﬂ]\'n g{ﬁ]ﬁ'g#gﬁ‘% %ﬁaﬂu(ﬁo orgti,ep4e7r §|(1n3 inmol arglrd (;cg;tlh la:énr%n?] 3.86

mL ( @7 rm{uﬂ;\?ﬁi 25 mL of dlchloromethane and left overmght at room temperature. The

reactlﬂ% 1t t%h 2 ngﬁwgsh%lg %/T@gvg% ex#téﬂ grggrhg { 1&1(_191835 IC)gtlirnm.’!.lgl‘}éSI)llHP su?fate
ﬁl’ceretde M@ME&H&@%&@?%@@H@ drigy Moﬁﬁd bLAas §uﬁﬁécﬂu§ﬁé bﬂlb@ Qel

['ithium al um nium hydride 0.1 g ( 3.1 Mol )
chromﬂiogtagh}{ atdraasyaduted mfarcthytheetnﬁexylgldéo esmeieripk ed for 5

h
sﬁlﬁf uin'liﬂélw?ﬁ@q* S ota G :rtf‘%fﬁ%?f?%lﬁf B uBpygmine.
t opan-1-one
o &I SOUSpRSAG B 4B L, ) o o
(3.1 INHBllblhérWnL ?f wtrabydrOerm VaR @dﬁ@ﬂ;ﬂlrwwlse foa %‘é{l Flutipn pElithium
alumlgglﬁli g}/%ry éczz IOE Pﬂ_/lg]mnq(?l? é‘?g(ggﬁ drl[y gfﬁl’éé%rg% It @ggﬁh?ﬁi‘é’was stirred

for 5 htirahotl weddpentiel Witk §atﬂﬂate(d?soﬁlt1mjmm|f )soditmd sluﬁ"ﬁ‘deuﬁéjd cbmpoBnd was
hours_under a guard fube. The excess § Kf
purifie by silise cokehreranoganhy Heag Chlaaf%-methanol 1, yield to 0.2 g of

enyl - 3-yl -[ 3- (2- net hyl - pi perdi n-1-yl) 30

°°Hm§?%gy|] amne 0.23 g ( 0.746 mml) was taken in 5 nL

di chl or[338jt IHaees:, NIBlp]sﬁdnlyyB@mmES-«ﬂmilethnky N-B-(Zrmkihylpiperidin-1-

then added, the m xture was then cool ed and acid
yl)-PYQH}’la)Tbie’él@mlﬂeS mL di chl or onet hane was added dropwi se

and wa ' r4.£9. éﬂl‘fﬁfh@kQBEnzowTMd @%‘ge(rﬂ 8%&1?@%’ 8dsolved in

under um an e compound was puri f by silica
thlongeihlartﬂedh%& m@.r(épﬂmm.oi;)l amg reftunedrfof bhmrmcﬂmmguagd tupe. The excess

of thi S IOP B B8 ST S LD (B GO A 1S4 T g rin- 1-yD)-
propyl BhRHe! 023 il (W%ﬁ%?@vas%&nq@ﬂ{m} dithdstbRthag®; R&Mylamine 4.1

acetonitrille with . o
mL ( 3 mmol) was then added, the mixture was then cooled and acid chloride in 5 mL

one.

dichloromethane was added dropwise and was stirred overnight . The solvent was removed
under vacuum and the compound was purified by silica gel chromatography using
chloroform-methanol 9-1, gave 40 mg of compound. LC-MSD, m/z for: C3;H3gN204 [M+H]:
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TFA in 7 mnutes: 3.96. Exanple 24 5 [340] This
exanple illustrates the preparation of
W@2005574613 met hoxy- N-[ 3- (2- net hyl - pi p PCT/US2005/003521

eridin-1-yl)-N napht hal en- 38yl net hyl - benzam de. _-O N

N OHC 2 H3C01- \ \ 1 N+ | / / HN\ \ H3CO NH2 H3CO
503.6.[13d tdteiBicdinme on HPLC, C18 column gradient 20-95% acetonitrile with 0.1%

- pi peridin-1-yl)-propyl]-napht hal en-2-yl ne

TFA“{ﬁﬁm‘“ﬁﬁ ‘ne. [342] 2-Naphtal dehyde 1 g ( 6.4 m%l),

3-(2-net hyl - pi peridin-1-yl)- propylamne 0.99 g (6.4

mol ), in 25 nL of dry dichl oronethane was added 5 ¢
Example 24npl ecul ar sieve . The reaction was stirred

over ni f‘mﬁl aby ik %)8 gpﬁé ‘Er@fe%”i r&;‘ﬁaﬁ@{ Sk QrTmﬁétﬁéb@y N-[3-(2-

was fi ed an rorret Ane was condentr at ed
methyHpigefidivialc YN - nérmhanal-mymhaml -wpamatideadded 15 L of dry
nmet hanol and sodi um borohydride 0.3 g (8 mmuol) ter

30 mnutes reaction goes_to conpletion, net ol) was
centrated under vacuu nd was diluted wt

chhorof orm organic | ayernwas washed with 2 tines 20
water, followed with b%l ne. The organlc | ayer was

ri eHt.Qx agneai um sul fate and concegﬂf’ ed under
vacuu @@ compound>was ypuri fi ed using, @ { ge OO
C{ip omat gor&phy el uti on, wi'th thanol 20

cloroform y|eId0690|I t ep HGO
3,4, 5-Trinmet hoxy- N-[3(2 met hyl - pi peridin-1-yl)-N
napht hal en- 2-yl met hyl - b enzai ni de. [344]

E ﬁyl( 2- Eﬁ-‘,gy lsg;% ég f% %Meglym e)rfam-mglﬂ-pljagﬁﬁ] tnlafi‘llltﬁgleg ﬂﬂ/lﬁﬁthyl-

amine3: 4, 5-trimet hoxy- ben20|c aC|d 0.04 g (2.2 mmol),
trlethylamneoozm_ T
O (beni¥2 | aiiﬂphlal@ﬂh)’dw 1|\g (6. 4m1mtoet$ -SreeHpl-pinssidin -yl)-

ors TSRO 8 ) TR P 0 S5

molecﬁl%tfr Bﬁﬂ@' ".['h@ rédetion efagEtifred &reMBBht atfr@orh dempeEBoid3 Sk mblecular

[ M+ 6. LCretention tine LC, 018
sieve yeal (o D IS RBDGT V99 BORRTAE DI YeepEy T thé Hxture was

added TSHEST ﬁl{;fmg ﬂztl %Q[] /(YBERO5 éﬁml%lnutes
reactngl’[é géb%ﬁabbmple%gn 3535&@%%%%&%&3&? artld v%as diluted with
chloroform, organic layer was washed with 2 times 20 mL water, followed with brine. The
organic layer was dried over magnesium sulfate and concentrated under vacuum. The
compound was purified using silica gel chromatography elution, with 3.5% methanol in
chloroform, yield 0.6 g oil.

[343] Step 2:3,4,5-T rimethoxy-N-[3-(2-methyl-piperidin-1-yl)-N-
naphthalen-2-ylmethyl-benzamide.

[344] [3—(2—Methy1—piperidin—1-yl)-propyl]-naphthalen-Z-ylmethyl—amine
0.55 g (1.8 mmol) , 3,4,5-trimethoxy-benzoic acid 0.04 g ( 2.2 mmol), triethylamine 0.02 mL
and O-(benzotriazol-1-y1)-N,N,N’,N’-tetramethyluronium tetrafluoroborate 0.18 g (3.6
mmol), 5 mL of anhydrous dichloromethane. The compound was purified using 2%
methanol in chloroform. LC-MSD, m/z for: C3oH3eN,04 [M+H]: 491.6. LC retention time
on HPLC, C18 column gradient 20-95% acetonitrile with 0.1% TFA in 7 minutes: 3.86 min.
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met hyl - pi peridin-1-yl)- propyl] N- (5- phenyl -t hi azol - 2-y
| met hyl ) - benzai ni de. -O NNC+HCS 2 H3CO / NHN S
WOB0S074686 NH2 O U-0 H3CO 5 [346] Step 1: PCT/US2005/003521
[ 3- (2- Met hyl - pi peri di n-1-ylI8-propyl ]-(5-phenyl -thiazol
- 2yl methyl)-am ne. [347] Experinental condition
Examﬂgh_alSogous to Exanple 24, from 5-phenyl -
t hi azo arbald e 0.1 -
"\ 57 ot T BRar g sttt B TimgorpN-B-C-
methyllplgénaﬁml Yb)-pkdby- Ni(sqfheﬂyl}khﬁhﬁlhi@hﬁémylmeﬁzamﬁe added 2
nol ecul ar 'si eve. The reaction was stirred
oyer ni ght at roomtenperature. The nol ecul ar sieve was
filtered and dichl oronet hane was concentr at under
vaccum To the m xture added 15 nL of
nol and sodi um bormr,i de 0.04 g (1.156 mmol)
dded at OC after 30%nutes reaction gges to
lg&i on. The reaction %vas quenched med h 2{nL
0

cet ope) Netkanall was, 15 concentrated un v"éc
and was"Nd | with chl s or gaNPT hs

washed with 2 times 20 ni L@r\@)ll@ dW|th bri nes
Thg organi c | ayer was dried over gnesium sulfate
and co t LAt -

oo bael | 5Bt §d g‘-g%ﬁ%tﬁ@ﬁ‘-%?&@duﬂ o195 Bhenyl-thiazol-

2y1me§1y‘ﬂ)~§m'ﬁél rret hoxy N[ 3- (2 nmet hyl - pi peridin-1- yI) propyl
]-N- (5-phenyl -t hi azol - 2-yl net hy I% b enza{n
[349] B34k Eﬁmﬂrmnt@@ﬁaqhﬁ% ANZAZIS D FEamglegds #BF’eS -phenyl-

th1azo§e 2 mjngogfd%ﬁ’{/c{%% %é E) IQ)'SQ' ﬁ ?E fnetlyl%peﬁlﬂm-_l Zi/rlr)]-%lrgp%Slamme 02¢g
(1.05 @urﬁ@l) A5 sl 9f dry Hwﬁlcﬁembﬂhan@Whmx@deﬂ@rg@ﬁ' mom;ulldr geven ghe

( 0.499 mml ), trieth nld
rectiqy BpuapHOSBTUAH G PSS E AR BPIG o, TBGoFHELeRg
dlchlo%ﬁétﬂgr?e) wiks %ﬂ’w&a‘cﬂa@e I‘}}d@frpéc‘)cm%o TH-+the ﬁﬁxﬁi’é‘\)&hs alet 615 QnL of dry

oun ur usi ng neutral al um na
metha@bl zﬁﬂiﬂstodgnmbd:mhﬁcﬁ*lcbl 0% @156 hmmhll) oras ddad at Gy éft11239 Fijutes

.of material . LC mz f
Skt o P
concel\%\%atgé {ﬁ@&%&ﬁinﬁ Fank Qva8idt16te - with chlbwdfdrth, rgfnfubpes wa. vbahed with

2005/ 074645 'PCT/ US2005/ 003521 90 Exanpl e 26
2 times 20 mL water, followed with brine. The organic layer was dried over magnesium

sulfate and concentrated under vaccum. Yield 0.3 g of compound.

[348] Step 2: 3,4,5-Trimethoxy-N-[3-(2-methyl-piperidin-1-yl)-propyl]-N-
(5-phenyl-thiazol-2-ylmethyl)-benzamide. '

[349] Experimental condition analogous to Example 24, from [3-(2-methyl-
pipcridin-l-yl)-propyl]-(5-phenyl—thiazo1—2y1methy1)-amine 0.15 g (0.45 mmol) , 3,4,5-
trimethoxy-benzoic acid 0.10 g ( 0.499 mmol), triethylamine 0.15 mL and 1-
propanephosphonic acid cyclic anhydride ( 50% in ethyl acetate) 0.34 g (0.54 mmol) 20 mL
of ethyl acetate. The compound was purified using neutral alumina gel chromatography
elution with chloroform, gave 120 mg of material. LC-MSD, m/z for: CpoH37N304S [M+H]:
524.6. LC retention time on HPLC, C18 column gradient 20-95% acetonitrile with 0.1%
TFA in 7 minutes: 3.54.
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[350] This exanple illustrates the preparation of
3,4,5-Trimet hoxy- N[ 3-(2-

woredobpr4eps peri di n-1-yl ) - propyl ] - N- napht hal en- 2pgT/vkmnzen3521
mde. ~-~NJ N NBr 2 HBCOON\ \ + HN\ \ H3CO/ \ |
/1 ONHS H3CO 5 [351] Step 1:

Example2d 2- Met hyl - pi peri di n 1 yl ) -propyl]-napht hal en- 2-yl

am ne 3 In r t 7 N-[3-(2-
as IR0 palraR Do B iep o BTN R ERRN 13
i pieAhEResPRyROEnzbnilde. bi napht y10. 53 ¢
methyl%g%nangl lepr’%?rl pot%?s& um pt}tlgspat e nono basic 6 g (

29 mol ), in 25 nL DME, to_this m xture was }Z@
2- brononapht hal ene 1.7 g 2 mnol), and N

t hyl - pi peri di ne-N-pro amne 4 g 10 25.6 ).
Tpe m xture was refl uxed % hours. The reaction

i Xxtgre was filtered through cellté andH€@ncen rated
e 40 was—pti++ ed Usi ng siTica gel O
h

roma y, elution W yet hafl
chforoform Yield to 0.47 ¢ . gpound. H[: 3] Step 2
3,4, 5-Trimet hoxy- N[ 3- (2- net hyl - plper|d|n 1-yl)-propy
1-N- 3t isben- (3= Mbiaplzpipbddin- 11§ {p8&4]]- ety mnme

cond|t| on anal ogous to_Exa

tri met[ﬁ@&]y Igéﬁlzlgt hottog) fask us: ergm%rgg@l %Pgde ;halladlufn (I0) acetate
0.09 g m%ﬁ)r ! dSla 0,2% ik @iphiniBRsbhinob 1| 1etMApARI 06530 (70 Bimrho6l),

tripotagsrh %hagiatmhomn peid (mlo@gt 29|mmpbap@5]mh ZPME nie! thispix{re was

e S TR P BBy e ¢

m?tf? 111%%; fy Bt Eeal17 Heﬁrsl\/fifhe rﬁiclloﬁ(mﬁlxuﬁﬁfh@ﬁkﬁ@d, through
256 fﬂ E}E%&w LCreetentlontlrre on . HPL Cl18 co Lh -
celite zﬂfdaﬂneemtraﬁ@l Msscanpound Wes perifigd ysing siigargeAcingmatography, elution

with sSpmPvaarin Lo s it n E4 sl EPEBARENC Pe o ei n

i ncor pggg} egtepyg 5 aferamethors-N-{3 -enalethyhgiperidiral -yl)-propyl]-N-
publ i cation or pat ent application were 25
naphtlsjemel-f/l- b«aizlamlcwtd i ndividually indicated to be

o oun eﬂt?b - re&,ﬁrcg&% een 339%” i %E%&ﬁ@letdl@from Ve

forego has ed I h sone detail

tnmetf?c)é(y BaYoifacid d.555§ ( alsi mopnthi@whnjlbedé 0r24|m11ﬂ|: (b3 smesl),
clarity of understandin

tneth}ﬂammn@ oLl o) angi 1 ey HpibediL fpl;fﬁ&l] PBRARRAL-y1
amme@é??f 25 %8@ éli TS h@i@tﬁHo‘P&hﬂ. hde é@l}?ﬂ@tﬁé%@ $6ABed using silica gel

chromatography gave 150 mg of material. LC-MSD, m/z for: CooHaeN,04 [M+H]: 477.5.
1C retention time on HPLC, C18 column gradient 20-95% acetonitrile with 0.1% TFA in 7

minutes: 3.49.

[355] All publications and patent applications cited in this specification are
herein incorporated by reference as if each individual publication or patent application were
specifically and individually indicated to be incorporated by reference.

[356] Although the foregoing invention has been described in some detail by
way of illustration and example for purposes of clarity of understanding, it will be readily

apparent to one of ordinary skill in the art in light of the teachings of this invention that



certain changes and nodifications may be nmade thereto
W t hout departing fromthe spirit or scope of the
w@ppendsds cl ai ns. WO 2005/ 074645 PCT/ US2005/ 00BSR1IS20852003521
VWHAT IS CLAIMED IS : 1 1. Alnethod of nodul ating
angi ogenesis in a subject, the method 2 conprisin )
certaindidnges et mndificatidrsenay iy meade tharetmywithouttigpanting diom @ spirit or
gﬁﬁiCKRz gctivity. 1 2. The nethod of claim1, wherein
scopeof the appRRdsdiidimst es binding of a 2 ligand to
CCX-CKR2. 1 3 . The nethod of claim2, wherein the
ligand is selected fromthe group 2 consisting of
SDF-1 and I-TAC. 1 4. The nmethod of claim1, wherein
the nethod pronptes CCX-CKR2 2 activity, thereby
pronoti ng angi ogenesis. 1 5. The nethod of claim 4,
wherein the agent is admnistered in 2 conbination
with a second agent that pronotes angi ogenesis. 1 6.
The nethod of claim1, wherein the agent is a CCX- CKR2
agonist. 1 7. The nethod of claim®6, wherein the
agoni st is selected froma 2 pol ypeptide, an anti body
and an agent with a mass of less than 1,500 daltons. 1
8. The method of claim4, wherein the CCX- CKR2
activity is pronoted 2 by expressing reconbi nant
CCX-CK2 in a cell of the subject. 1 9. The nethod of
claim8, wherein the cell is an endothelial cell. 1
10. The method of claim4, wherein the CCX- CKR2
activity is pronoted 2 by administering I-TAC to the
subject. 1 11. The nmethod of claim 10, wherein |-TAC
is adm nistered locally to the 2 subject. 1 12. The
met hod of claim4, wherein the subject is in need of
i ncreased 2 vascularization. 1 13. The nethod of
claim1l, wherein the subject has a wound, fracture, 2
burn, inflammtory di sease, heart disease, restinosis,
i scheric heart, peripheral vascular 3 disease,
nyocardi al infarction, stroke, infertility, psoriasis
or scleroderma. WD 2005/ 074645 PCT/ US2005/ 003521 93 1
14. The method of claim 13, wherein the subject has a
wound and the 2 agent is applied to the wound,
t hereby enhanci ng wound healing. 1 15. The net hod of
claim 14, wherein the agent inhibits CCX- CKR2



2 activity. 1 16. The nethod of claim15, wherein the
agent is a polynucleotide that 2 inhibits expression
WORWSCKHEKR2. 1 17. The nethod of claim 15, whePCEUS20051€¢03521
agent is an antagoni st seleéted 2 fromthe group
wﬁma pol ypepti de, an anti body and an agent
' |l ess than 3 1,500 daltons. 1 18. The
nmet hod of claim 14, wherein the agent enhances

CCX- CKR2 2 mgfeinbdtoy md'duia?mg-g@xg%qng ufé] c?tvme)}hethod

wherei n the nmethod decrease
compyipiag agyirigeiies imgha fuij ey en @gérs that nitfiulatdseCORtORR2 Qttivity.

claim19, wherein the agent is a poI ynucl eoti de t hat

2 inhibits r X-.CK 21. The net hod of

cl ai m 19, V\he[égél:% ﬁ?dggf gﬂg’r% lkﬁfe&amerﬁggflane Ulates binding of a
ligand:tormCKe(tKRﬁ with a second anti-angi ogenic agent. 1 22.

The nmethod of claim1, wherein the agent is a CCX-CKR2
antagonist. 1 23. The nethod of claim 22, wherein the

ant agonii-st 118¢ Sthad g lamemwherein Sleligapd igiw]ectad from the group

consisinb P Qehy:- pgﬁhfﬂi} ent wwth a mass of |ess than 1,500
da?tons ‘?’h@g met hod of claim 19, wherein the

subj ect has cancer 1 25. The nmethod of claim 24,
wher ei A t he Thebjetiotd dfatim Is othietkin ﬂﬁﬁﬁetﬁditﬁpidﬁﬁ)teSZC@Xe@KRZ

. .0s.targeted or delivered to the tunor. 1 26. The
acuvn#\é%hﬁg%’ggfor@?tﬁ}giﬂn@%’g P#Yr ei n an anount of a

chenot herapeutic 2 agent or radiation is adm nistered

to t he5subj €8¢ methoddTRIANAU, QheiMit theldl @ntqgﬁ(ﬁ}}um
2005/ 074645 PCT/ US2005/ 003521 94 1

combigpignils a sogead agent hes pagroeins angiogmbsis.her apeutic V\,hen
2 the chenot her apeuti c agent or rad| ation is

admi ni gt er egh od of, .cl
wher ei n the?s@%ﬁ ec{i égégmnl()t gﬁ‘ggrls a?@%ﬁéﬁ-?eagom“
nmet hod of claim 19, wherein angl ogenesis is reduced in

a tisste 2T1$<Eﬂneﬁ1bédfﬁraﬁm6aﬁfhayéﬁl ths |s'gdsmstj1§>iséléote&ﬁaﬁ1i AN

ti.gsue o donetrial tjssue. 1 30. The method of
polypepyi §? rﬁnfﬁab%ﬁ'?g grRt Wil ammass of lsesthas 1508 idaktense ont r ol

2 agent. 1 31. The net hod of claim1, wherein the

subj ec§. hasTi@ hbihbll b8 clafRd, HH&AIRP 2 activity is promoted
administered in an anount effective to reduce

by expggsipgireqombinany C6Re-CK2 inkecel wifjtlectubjett. 32. A
phar maceuti cal conposition corrpri sing an armount of a 2

cherrotdier apau L GuR9ERll s OIBLAThL Ol M L0205

t hat decreases

10.  The method of claim 4, wherein the CCX-CKR2 activity is promoted
by administering I-TAC to the subject.

11. The method of claim 10, wherein I-TAC is administered locally to the

subject.

12. The method of claim 4, wherein the subject is in need of increased

vascularization.

13. The method of claim 1, wherein the subject has a wound, fracture,
burn, inflammatory disease, heart disease, restinosis, ischeric heart, peripheral vascular

disease, myocardial infarction, stroke, infertility, psoriasis or scleroderma.



1 33. The pharmaceutical conposition of claim 32,
wherein the anmount is 2 sub-therapeutic when the
W@ bh@snt4ses apeuti ¢ agent i s adm ni stered al one. PAT/B&8200#003521

pharmaceuti cal conposition 9%Bonprising an agent that
i ncreases 2 CCX- CKR2 activity and a second agent that

r onot n enesi s, 1 35. A pharnmaceuti cal
g onposi nglg’(?gﬁ‘b‘?th%‘i ﬁfgdé\lﬁl b evherqin fhe sybieebbaseswornd and the

ngﬁzgo t t decreases
agentangl ogenegflés})b aﬂnﬁ}slth%iy%ﬁg%%aﬂggﬁ@&?yeaﬁ%%pom tion
conprising an agent that decreases 2 CCX- CKR2

act i vi tly. and’hg neeeahef daiti 14 mitterdin the aagetnthibits CCX-CKR2

activity.

16.  The method of claim 15, wherein the agent is a polynucleotide that
inhibits expression of CCX-CKR2.

17. The method of claim 15, wherein the agent is an antagonist selected
from the group consisting of a polypeptide, an antibody and an agent with a mass of less than

1,500 daltons.

18.  The method of claim 14, wherein the agent enhances CCX-CKR?2

activity.

19. The method of claim 1, wherein the method decreases CCX-CKR?2

activity, thereby reducing angiogenesis.

20.  The method of claim 19, wherein the agent is a polynucleotide that
inhibits expression of CCX-CKR2.

21. The method of claim 19, wherein the agent is administered in

combination with a second anti-angiogenic agent.
22, The method of claim 1, wherein the agent is a CCX-CKR?2 antagonist.

23.  The method of claim 22, wherein the antagonist is selected from a

polypeptide, an antibody and an agent with a mass of less than 1,500 daltons.
24.  The method of claim 19, wherein the subject has cancer.

25.  The method of claim 24, wherein the subject has a solid tumor and the

agent is targeted or delivered to the tumor.

26.  The method of claim 24, wherein an amount of a chemotherapeutic

agent or radiation is administered to the subject in combination with the agent.



WO 2005/074645 PCT/US2005/003521
94

27.  The method of claim 26, wherein the amount is sub-therapeutic when

the chemotherapeutic agent or radiation is administered alone.
28.  The method of claim 19, wherein the subject does not have cancer.

29, The method of claim 19, wherein angiogenesis is reduced in a tissue

selected from an eye, skin, joint, ovarian tissue or endometria] tissue.

30.  The method of claim 19, wherein the agent is used as a birth control

agent.

31. The method of claim 1, wherein the subject has arthritis, and the agent

is administered in an amount effective to reduce arthritis symptoms in the subject.

32. A pharmaceutical composition comprising an amount of a

chemotherapeutic agent in combination with an agent that decreases CCX-CKR2 activity.

33.  The pharmaceutical composition of claim 32, wherein the amount is

sub-therapeutic when the chemotherapeutic agent is administered alone.

34. A pharmaceutical composition comprising an agent that increases

CCX-CKR2 activity and a second agent that promotes angiogenesis.

35. A pharmaceutical composition comprising an agent that decreases

CCX-CKR2 activity and a second agent that decreases angio genesis.

36. A pharmaceutical composition comprising an agent that decreases

CCX-CKR2 activity and a second anti-arthritis agent.



