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Tenpl ate- fixed peptidom netics The present invention
provi des tenpl ate-fixed b-hairpin peptidom netics

wohnioshomp@ havi ng CXCR4 ant agoni zi ng activity BPOTICHR@7/000101

enbraced by the general disclosure of, but not

specifically disclosed in W2004/096840 Al . The

b- hai rpi n peptidoni metics ofl the invention are

Cycl o(-Tyr - Hi s- X- Cys- Ser - Al a-

DPr o- Dab- Ar g- Tyr- Cys- Tyr-d n-Lys- DPro-Pro), disulfide
Tanpidtebfitemgrpti@iaunetiod Cysl 1, and pharmaceutical ly

acceptable salts thereof, with X being Ala or Tyr. In

accordance with the invention, the aforesaid b-hairpin

T prgskitGSveniich PHadIBmgite-aadd whﬁ@ﬁgﬁp@wnﬁmsmstvanmw eof

can ared by a, process whi conpr i
hae%&g%ﬂﬁ %v??ga*aa%%ﬁ%f adyprg ?m&fqe@ Ry e gerpral 61PSF]63‘)s“E|E)pr‘F
ndMspdifllyediRIRE inavetoo4lpésineat ed derivative of Pro;
(b) renmoving the N-protecting group fromthe product
obtained in step (a); (c) coupling the product thus

TIRN3- Hdn'@ﬁﬁbegh&fhlﬁ@tl@ RPHe Elfvbﬁloﬁ'aye OV Ps O ACHRAX AB)sLURIA Y

p.0f DPro d) renoving grotectlng group fromthe
Rspdacfirg- Mfststharﬁé@Lyee}’rq: ! disigiidameonst e €xds

r | C e e

R ST B e T U
| n p05| tion 14, i.e. Lys the am no group present in

in beln r atel rotecI ;

iR Ge el O B GRBE BRhe B Fed bR
acb&iiﬂaﬁ)ldﬁatts’iﬂ(}jléleﬁf‘caﬁ 89 prelﬁ'efr@ﬂiyl al’}@oc&éseﬂﬁclﬁdmbfpf@dst ially y

correspondi n usi i
R oy SrB it Moy DRetGhi R it A R A Bt N
prbiaeteaﬁwivam ofRapr oduct are in positions 13 to 1, i.e.

an, Tyr., Tyr, Ar Dab, DPr. o, a, , Ser, s, Ala
g "rigPiving B RsaroirSeing Sl Rabbe Pitiset PR RRIR AT vy ba
(cpr es@npliigithsgbdhichthpy et @eddadthamiapgropiitdy Negroteatd degisative
t?ﬁl ng |ikew se appropriately protected; (h) formng

B disulfide b-strand |i nkage between the si de chai ns
(ddf tlamoys the @8 prdtteisng gloupdmint the poddet aiusl oBtdined;i )

L apporeir by adier P sry e bt D P e
ofghd dntins atfip@hith in the desired end-product is in position 14, i.e. Lys, the amino
group present in its side-chain being likewise appropriately protected;
® removing the N-protecting group from the product thus obtained;

(8) effecting steps substantially corresponding to steps (e) and (f) using
appropriately N-protected derivatives of the amino acids which in the desired end-
product are in positions 13 to 1, i.e. Gln, Tyr, Cys, Tyr, Arg, Dab, PPro, Ala, Ser, Cys,
Ala or Tyr, His and Tyr, any functional group which may be present in said N-protected
amino acid derivatives being likewise appropriately protected;

(h) forming the disulfide B-strand linkage between the side-chains of the Cys
residues in positions 4 and 11;

@ detaching the product thus obtained from the solid support;

)] cyclizing the product cleaved from the solid support;

(k) removing any protecting groups present on functional groups of any members of

the chain of amino acid residues; and
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(k) renmoving any protecting groups present on
functional groups of any nenbers of the chain of am no
wa@eood/ 104890 dues; and(1l) if desired, converting PEECH2007/000101
product thus obtained into a pharnmaceutically
acceptabl e salt or converting a pharmaceutically
acceptabl e, or unacceptable,#salt thus obtained into
(e crksiRARVAMALL the £ dEPHROMIL R intb Qtépﬂarﬂlagéuftif: 1y nt,
phar maceutical |y acceptable, salt. The steps of "the
acerpiplie salipr spRycE g apharmeesuticplly pecgptalle, ob ynavedptabiis saliihush
oBbRedRtd th&ERMEp dn@ind A¥e BRI S9R0Y ﬁffﬁ}%’t, %ﬁérlnla@eqtiéaﬂ
pepti de chem stry. The b-hairpin peptidomnetics of
agpifablens@ht i on can be used in a wide range of
applications for preventing HV infections in healthy
ndiviguals or, for slowing and halting vira
Tb‘? e o5 Be aipresaidiprrcesscarbratried epidy repthagp shish eeereadirknpwn
toeRstipas @hdefuatedsskiddepdpli@drGRgy r ecept or activity; or
wher e i mmunol ogi cal di seases are nediated or resulting
from CXCR4 receptor activity; or for treating i nmuno
TEUPRERSS bR dorRinetiQ oftifcBRMfehitth dapbl ARERL | \9?18 rddge of N
particular, for stemcell nobilisation of periphera
a h@@@“%ﬁ%ﬁ@&%ﬁm&P%%Gﬁ@ﬁwmﬁ%bﬁ@hyﬁﬁwuﬁﬁbnrﬁeHbWﬁwﬁmg
hadil Qfal dsiohli | st | he
B e e R
PG SARA sereptagackiEity grivhire insnwg logisel dissasss angmpedhtedappl i ed
reRti R fr Y RIXQIRAI rédeBtof KR, AF fo@ﬁeét%% &hil&lo sW'p}grstfbﬁr &S
diluents or excipients well kno In theart. 1n
trepiipg mdlamapation, B ippagtigulapifer sisaprellaehilisetianes pofphetakblood
stbrl ¥R tah @B HABndIOmHERGh &3 (RIS SRYITBMer 1O LARS Getention
heq&%&goetlc stemcell (HSC) release fromthe bone
depgp ¢ 6X6B4ueEhorn al | ogeni ¢ or aut ol ogous
transplant. The acute treatment with infused HSC is
w dely used to restore inmmne functions in patients
Thrfbhaipirereptidanpiretios pj Btedryshtipniney be dminsierefiurer srpprinteg be
appli&Pds R ikl i - i ' i d
B A AR TR B BRI LI B BT
kngvpfn thR&rtHCS nobi | sation agent, such as a conpound of
the invention, and the cells are subsequently
col | ected from peripheral blood by apharesis. HCS are
Intpprgiqylan, ﬁﬁﬁelwrbmpfécgmémeti@s of the leertioh eandpyused asattreatntent
Is I nt).or from donor
b Bt A e R oAAPbAR a8y RORLAG
allopni¢ @ girofogousdransiflant.mune functi on

The acute treatment with infused HSC is widely used to restore immune functions in

patients who have received myeloablative therapy during the treatment of malignancies
such as multiple myeloma and non-Hodgkin's lymphoma. Patients or donors are treated
with the HCS mobilisation agent, such as a compound of the invention, and the cells are
subsequently collected from peripheral blood by apharesis. HCS are transplanted back
after e.g. chemotherapy treatment into the patient (autologous transplant) or from donor
to recipient (allogenic transplant), thus promoting the restoration of immune function
(Frithauf et al., Br. J. Haematol. 122, 360-375 (2003)).
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(Frhauf et al., Br. J. Haematol. 122, 360-375
(2003)). O her applications of the HSC treat nent

WO p@Ba0®I but are not limted to, therapeutic PCT/CH2007/000101

angi ogenesis in case of e.g. heart attack (Shepherd RM
et al, Blood 2006 108(12):3662- 3667). The b-hairpin
pepti domi netics of the invention nmay al so be used to

c&féeg gé;%h{agtio% it fgs ot \!athx@ﬁt%élﬁc@ nb:ht 2 n?ﬂﬂﬁl?erd 3 Lﬂl%'??p%ﬁtm

cancer, brain cancer
apgipgeaesis ik cabp ey e.gdnaéattach éﬁhﬂdbtdﬁﬂ@hda Blnazﬁzq%dg&@lh) ¥62-
skyyphoma, ovarian cancer, multiple nyeloma, chronic
I'yphonphocytic | eukenmi a, pancreatic cancer, nelanonm,
Thn §ihoigmn eentidomimebtibaeithe iopmeon way dlssheased tortreat or
ﬂr%feliﬁ?ﬁ}ah% t){ongj Iroigart]lge? { 1|§C\$lsa%] Bllgﬁs%gan% %S]rglglgzglzcl’ek %%og%age cancer,
lingercse hslnw ch], rpmebmtmm, |nsn-Hedgq1ms)bhiphd>rua, PREATBACas ,

E st S LT
angegeoésitaad hawmatopotteiveitesiod ndhammaiom d;sor®]sstuemaa:asﬂmpu s
BhY ﬁl@ IR ggﬁgegsenamg 19@6&1&&&9%pgéféeh&h&ﬁyéﬂm&ﬁ&; al

ase mcC ScC I 0SI S
ssymwneneummaﬁu plop-typartmersasiSeias erssist lang disease (ILD),

15}{3}%@1@/ By ypﬁer%P ?IEIZ Q@&%&&/ \vatl}/rhglﬁﬁﬂﬁﬁ %ﬁﬁn‘us I))té‘t%m.lc lu%us

heumat’ arthritis, psori a
eB@I@@@tOS@, Swmmmoncbﬂm@menp@ral @rselldm‘ dseaieswyaismic sclerosis,

jéﬂﬁetn‘s% ﬁr‘dr&ﬁ% SR Birsel L'Mﬁa%tdﬁ%b %gﬁérﬁ‘% b aph 1%&’1&81' l'e onset

oner onep Itrs I‘OIdItIS
hgweaievSIﬁl‘eiyé@ppléﬂqs dlug@llergieﬁgh@mla@gmﬂltms—, @fce@tw athrigis,

%ﬁc@t L s%{%?o%és F{@lgocsgtls dd:l%ﬁf?§ gl’seasg fn‘luﬂ@'f@%f%@élsbrgy\ﬁ henia gravis,

| Seases, anmmat ory der mat' ose r to
JUverHerosd ﬁ}@b@@ss, Blomerulonephyigis, @gtoiwwd@gﬂpﬁegeﬂ mnecilmd uced

Y dg; g%‘l{)}éraﬁ AnAb: tgt@atﬂewsug Sheakien. 1nﬂ£ﬁﬁna@o(§21@6\5a'dﬁease

peptl metrcs O I nvention can ni ster e
inflapigiajpry desmptosesiaTde trest iR sHpREEAsien chudngiimpiiposuppression

lmpetd%?%[gﬂr]{pdtnls SatatloR 1GQUEBH Nation with, as the case may
be, her nobi I'i Sation agents, or anti-HIV agents,

or antim crobial agents, or anti cancer agents, or

TﬂQE 'hafr}ﬂ{x}h i %e){icsa(%‘?ﬁg iﬁvenﬁ&péag be hﬁniﬁggﬁédgﬁ}g gg A ﬁ%x{ es

maceutically active agents. utica
otmm@cbh;intoin@ ﬁéla'cpinpeﬁtislbmgndﬁeeh &i qopibmafepvitd @mhmame oy bf,

]éhereHé(E] 9111521 0n ggéﬁts or agaﬁq-ﬁ(/%%énltls or anPchnebl{ﬂ aﬁents or a fi

convent ed
chrabd @emmkamgmﬂhmnatgatalgﬂgs, amm i ccﬁghmggon a1t arbsul at I ng,

pp Itngc%eg%aﬂga&vea e%ghl |'izi ng processes. Pharnmaceuti cal
e fornulated in conventional nmanner

Pharmaceutical compositions comprising -hairpin peptidomimetics of the invention
may be manufactured by means of conventional mixing, dissolving, granulating, coated
tablet-making, levigating, emulsifying, encapsulating, entrapping or lyophilizing
processes. Pharmaceutical compositions may be formulated in conventional manner
using one or more physiologically acceptable carriers, diluents, excipients or auxilliaries
which facilitate processing of the active B-hairpin peptidomimetics into preparations
which can be used pharmaceutically. Proper formulation depends upon the method of

administration chosen.
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usi ng one or nore physiologically acceptable carriers,
di luents, excipients or auxilliaries which facilitate

woe@sas®dng of the active b-hairpin peptidom neCT/CH2007/000101

i nto.preparations which can be used pharnmaceutically.
Proper fornul ati on depends upon the nethod of
adm ni stration chosen. For tadpical adm nistration the

FQr Bk QHIﬁmﬁ@Qﬁdncm% RS ﬁeé)ﬁﬁoélﬁlgtlés%\f ﬁlgtllllv%lrl]tlml r}{a}}@)e

fornul ated as solu tnent’s
ﬁg@ﬁb@ﬁ§$8ﬂ§mn®@@h(EQmQMSCWmesmmawnmsmuthﬁnamkﬂknmm1m
st em ¢ fornul ations include those designed for

adm ni stration by injection, e.g. subcutaneous,

i ntravenous, intranuscular, intrathecal or

SYABRE B0l UREL bline ¥ MRl Tioh Bgmgon gned

or transderma transnu ora
SERGHRRFONY, fnitabenqus, F@trampmuéctmt@ﬂscal Dhetrétpeh@mqb llrmectlon as well

aPBReI O A RS tafs dBfmdl hx%n#nmég f opaﬁlo ed in

adequate solutions, preferably in y3|3fog|ca v
conpati ble buffers such as Hank's solutlon Rlnger's

F%lu%tioﬁp 'the%hd@@ﬁ g 11%@1!105% h% ﬂm%exg}&%}eag be }_orﬁmulated in

ut 1 ons ormul a age
a@ﬂ@%@ﬁwﬂngspsﬁaﬁﬂyHzmwgdaydﬂ@mOMpambm$ﬂhgmagamﬂsme
r i i d ics of t
sdRNRALIAS il BB DAL AR RERIL AN ARLLES, STecb g,
f@mulﬂfab’l agente me Iaesusgengmg, stbdizing endiyr dispening mgmtswat er
before use. For transnucosal adm nistration,

penetrants appropriate to the barrier to be perneated
Alfereativsydthe A-haingin ﬁ:qrtidmhtmdtiosnofam ikvemtion 1im§]y behie pawﬂer foréul for

n ounds _.can
(?ﬂb%atlﬁ\gg}tp %&1{ gfg Vohlir;]lle oA ﬁerl AN gvléfrse g{cerl, B?fe re use
peptldon1net|cs of the |nvent|on W th pharnaceutlcally
I
FGARRLRR oSSR Sodants B ot b S 5Pt o0t Pmepi
amnvémtmeﬁnmohbenﬁdmnwhaﬁhdmas tablets, pills, dragees,
capsules, liquids, gels, syrups, slurries, suspensions
etc., for oral ingestion by a patient to be treated.
F@oral edrainisfragiomuthe téngrosndsirei balsadilfydornmwmjyepmpmm@enes
es Suita ients inc
ac%gr%) ﬁ—'ﬁ!ﬂ? n g%ﬁd&g%seﬁcsadrf éheulnven éon ‘V@bl%%s acegﬁal:lyoascéep able

camiemvél Ditnoai dn the mhl Suah carfierh bisbR3IR PHARPES IS mSHGHf 8
Ot ato

tarch starc rice starch,

m&%ﬂ&?‘b?‘?sb 3 F“élht &%’}ﬁt @@&&ﬂéﬁishcap Hgﬂuldée&e SuPYEERS;
shinyiek; ﬁxy@@ﬁﬁyétﬂpﬁoh Yol i6@dstio 9SEpati&BEH B Treated. For oral
fcarbox %Icelluhose ranulat%gg entsb and

BHIORY S &0 T SHFPIG S SoRILET HEH: PHE Ll GEHPiE Ry
intledeafiiBesduclsaschpRs e Cf. BBHsd, butkael np@hioliafy tdddifol:Qkihdesaes,

agar., or . . .

prepgaratlons such as maize starch, wheat starch, rice starch, potato starch, gelatin, gum
tragacanth, methyl cellulose, hydroxypropylmethyl cellulose, sodium
carboxymethylcellulose; granulating agents; and binding agents. If desired,
desintegrating agents may be added, such as cross-linked polyvinylpyrrolidones, agar, or
alginic acid or a salt thereof, such as sodium alginate. If desired, solid dosage forms may

be sugar-coated or enteric-coated using standard techniques.
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alginic acid or a salt thereof, such as sodi um
alginate. If desired, solid dosage forns may be

W@ aganewoat ed or enteric-coated using standar dPCT/CH2007/000101
techni ques. For oral liquid preparations such as, for
exanpl e, suspensions, elixirs and solutions, suitable
carriers, excipients or di | uents include water,

J a8 lsgaha) t ANl
PO $46gfia fL Sagpelg,tsggg% fr e Jugbeﬁggléséélg{l} %%%Yl}%o&s
swwyle@errla@d@@mwmsror dlhl@@‘allncamlnmtesgiyaols,anis, aldobols, etc. In
ERARO fibokiRR a aiRali
oSPTCFLHEP A, AEARablP AL it AL Bl B nar pOARR:

i nhal ation, the b-hairpin peptidon netics of the
FoPMRE hd?ﬁn%fr@aoﬁot‘ﬂéf @&h&@fnwm‘%? YL 8fm o@tafbfém o etc.

aeor osol spray fron1pressur|ze packs or a he I2er,
fegmplsted aeuysle of a suitable propellant, e.g.

di chl or odi fi uoronet hane, trichlorofl uromethane, carbon

di oxi de or another suitable gas. In the case of a
Fplraélma?txaﬂembsa@h@sum ithh 8-bdivgie peptidemimetictyd tibdbemtivmad by

vV t r e

BB R Yl Bkl BERRESS BB 8 1
n¢hyhizdr evithothe uwﬁﬁﬂ@bbmnpa&anbe of «hchimbérﬁedomeiﬂmw, ning a
R A0SR il chidn Brolpl 5&11&&5;%9&%%0@ Thiet8seral N

I nvention and a sul ase suc Tactose
pigpsusizedragtesol Hipedosoumitguayds dmaymmdsm oeviding mﬂlm tedeliver a
leRFddnoRt, &aﬁgﬁlgsaénd% “;ij %%eléﬁfﬁcfgr B8 Séﬁpgl?a%r 0 rl es

together wth approprl tory bases Ssuc
inguftletar bt beefornurlated hmtanghg/a:mwddeslx off thee{ﬁell(hm@nqmpmdmnmhencs
of t‘ﬁg [W%Iﬁtong cf %gtglgl? p? h(%r Ige{‘r?\ee/\séll%cl: iaéﬂcbseto@%ﬁarcghal rpin

fornulated as depot preparations. Such | ong acting
red Lhplantation (e.qg.
ThR R 08 1Bt REAAT: AL R ooy R AR et i &
sunpp@t@twsovgeﬂiéowﬁh hepropaiatefsagrtositogy tesswcthasdepmatbutter or other
gg LEepar ations the b-hairpin peptidom metics of the
nvention may be formulated with suitable polymeric or
hydr ophobi c naterlals (e.g. as an enulsion in an

Ingarcglglr%il%] &t}hg folt Pul% i85 deﬁche X CBV§OQIgl&1 t{l e@ Ililalrljdlil Beé)lngomlmetlcs of

thp hevemioo @nryi atsa lbe tﬂcehmlaejd)as gypst ;ﬁemranmys Bechdony euegl such
In t

foeélultaﬁcglg %1%?%6 oft nmlsteei:né Igllgntvﬁon é%g Cﬂl?ﬁg{aﬁg/ciugglolr g;lt d e may
m&rhmmcblerlya)rqn bp Mmudkdﬂir tnge(ontai Fyr, the tenuifectuad dsﬂas!ud‘,h depot
PRERig" T B et utt S0k B B Ry b
sustebit pelyneaddréy draplidbiasat@ialsyeki 4 an emulsion in an acceptable oil) or
ion exchange resins, or as sparingly soluble salts.

In addition, other pharmaceutical delivery systems may be employed such as liposomes
and emulsions well known in the art. Certain organic solvents such as dimethylsulfoxide
may also be employed. Additionally, the 8-hairpin peptidomimetics of the invention may
be delivered using a sustained-release system, such as semipermeable matrices of solid
polymers containing the therapeutic agent. Various sustained-release materials have been
established and are well known by those skilled in the art. Sustained-release capsules

may, depending on their chemical nature, release the compounds for a few weeks up to
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pol ynmers containing the therapeutic agent. Various
sust ai ned-rel ease materi als have been establi shed and

w@e@siedobo known by those skilled in the art. PCT/CH2007/000101

Sust ai ned-rel ease capsul es may, depending on their
chem cal nature, release the conpounds for a few weeks
up toover 100 days. Dependi ng on the chem cal nature
and t he bij ol ogij cal stablllty of the therapeutic agent,

Y00 98 Perandigg ey the shemyjpal a?teﬁeépﬁﬂ'gpmgﬁa Aol ol be
tRéTReiEakent B ditldBalRrit4iES o proR Pt RZALIER g De @lﬁlgtop&i

i nvention contain charged residues, they may

i ncluded in any of the above- described formul ations as

AUEOBRhirfiR p&ﬂﬂﬁfoﬂiﬂﬁ&fég bEifd InVerioh @Mpblﬁr%%ﬁ kdsRiues, they may be
Phar maceuti cal |y acceptable salts tend be nore

igdndgd fipany of thesbergslesaridediopaylatinng ag seclk oy as pharmageytisallyr o

doDpabRISHRS PRREh R G §ccE;Q£BT§salt§’ Bhd {oYdlnRrd é’ohﬁﬂ% ﬁl%QJne%us
har maceutical |y acceptable salts include salts wth,

P

aad phes@rpticsolvsats dian angithe cogasppading freefarmas, Partigulaslysuitable
Jhgﬁna@&ﬁﬁﬂly%c@éfﬁﬂe%al%héiude%ﬁl%ﬂp bﬁb(ﬁ&hg I’ph&ﬁﬁcﬁp@ kfifonic
aci d, decanoi c acid, dodecanoic acid, ycolic acid,
ang sylfamieqsids, for expmplecacetis agid, propienia ia@d,@etamow e, deeaneie aeid,
RUEBLIE aAE leficoRURRT laQtlca&:idj funfefif &l Csu&?dugamd"'ﬁéhbﬁ 84l d.

tartaric acl d, citric acid, am no aci dS, such as

Rimeliceaside subeniapeish azslpiactd, mabieaci, tasgrietcd, gitichoid, amino acids,
éﬂ&gis%%k qkig o@&bg'tlc B&4, el &, fyddGilythaleic acid, methylmaleic

xanecar boxyli ¢ aci d, adanantanecarboxyllc acid,

%@n%l@ewmrbogﬂm agid) ademamtprecarhorxylie ardd dpnzeipiapid, wlipwdic
R MahidosAc) b acﬂh)?ﬁlg}]lg G6il, 'p@leﬂ%cgmc AR AGhdefic A4d, anamw

ci hnam ¢ aci d ) or hane-sul foni c aci d

apidn pgthaney ek saesylfonisricid, &éychoxyéthn%ﬂq@fonr apid, ethangts2oni ¢
cﬁscil'ligmc Q&H‘ Zo%ﬁ‘feﬁééhff% 501@ anq?htl%ﬂéi@mm@ Iaﬁ{i‘ elsyﬁafpﬁfh'al@ne-

acid 2£hthalene i’'sul fonic acid

quhfemhwée’h ﬁé%meﬂwkheezea@u@ommdnyw@ulsnlﬁmc@clécffthylsulﬁmc
&IMA&%MM@ adif n\daycﬁﬁe’:smifah&'c fabia 1§ n@ﬁJKll_j ' N-¢thyl- o

N-cycl ul fam'c aci'd, N net = %or

hyl .
W{p@wfa@@l amémn@,l ofher erganigiprotoniseeids sechres esc it asigh. Buitable
ds
gy S, B8 cBSARLWp B o AL SO el
asifelandahpephpric asid. o, sul furic acid, and phosphoric acid.
The b-hairpin peptidom netics of the invention, in

free formor in the formof pharnmaceutical
Hedelmiraly peptidominetic pf the fyention; io fise fonm oefthe %rrh of

ARl DLt A0, BB FSE N Bk AU BRLEY
amrouteffectivedo eghicve dve pmuﬂedmuraospdt tsiteod uandexaappd thetthé amount
ng# wﬁloc@ éiﬁ'on 3) ei@hl%e{y?fnéaﬁf}r to treat or prevent HIV

n ectl ns a rapeutically effective dose can be
determ ned using, for exanple, the in vitro assays

R ?o\f).ﬁcqajdn{.iﬁlsi}gﬁgn %Xt?egp&r?ﬁevent HIV infections a therapeutically effective

dose can be determined using, for example, the in vitro assays provided in the examples.

The treatment may be applied while the HIV infection is visible, or even when it is not
visible. An ordinary skilled expert will be able to determine therapeutically effective

amounts to treat topical HIV infections without undue experimentation.

For systemic administration, a therapeutically effective dose can be estimated initially

from in vitro assays. For example, a dose can be formulated in animal models to achieve
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The treatnment nmay be applied while the HTV infection
is visible, or even when it is not visible. An

woe@snetoyo skil |l ed expert will be able to deterP€TI€H2007/000101

therapeutical |y effective amounts to treat topical HV
i nfections w thout undue experinentation. For systemc
admi nistration, a therapeutitally effective dose can
ted. inj from.in vitro,ass
amrcuqﬁc‘cfnér[ﬁ‘lalr.m gefatidghmrgée‘acfcgrrlc n% atlton aange that cﬁ%cfes F}‘Sg{é?‘) gs to
dateﬂmmadea tieicelt cllatd (e the dmacanpatmnméptesﬁmmpnmdl that is lethal to

entyy | 0 an that i n

gg’t gra 5 neaIu leﬂ St eggoé HOB £ Lése‘ﬁé ere ?%gragag'ncieéeﬁ’ﬂ“ﬁf‘fem
dodes & tuests. conpound t hat |s Iet hal to 50% of a cell
culture). Such information can be used to nore
accurately determ ne useful doses in humans. Initial
lgltid dgegescan alad boddemied omiimedo flatgmg mimalooddit @inge. g.

I-ml th 0 in
te?ﬁljgggers ttl{lp%% g\%k gg&lﬁﬁ% tfle da?ﬁgirlgﬁa%inglo C?]Sal}a%lﬁﬂ \lll\ﬁll? ar% e umq
reraéadbpt@nimd'rrmlzt@tlamm 1mn@n9rlasad<m abimahdm@ans bas ed on
ani mal data. Dosage anounts for applications as
anti-H V agents nay be adjusted individually to
Qwsagv iauieuqmst s aplicaives & apfi-HIW @getmmaéyrlq@iadiuplequﬂﬂ/muiansenoi cS
p{qr\]ude ?asm I}/eggltel ftﬂe wﬁhc hm aL %dsullfmze LS, o?qlel pead nhlghenu:inhe
shfﬁmehtsO nmmtaluethadiarapmem effyct éltﬂmapmmta&hyleffgcmu bdriplleved amg s

cases ni stration or
b8 a(i%lev ‘?%//yeadlﬂnﬁ a rmg IP\%IPIS Ses %*’1“@?% ocal concentration of
the b hai r pi n peptl dom rretl cs of the invention nmay not
In ca desnoéf ?()ﬁ%ﬁﬂﬁ%t}l&ra?m% o selog]cfve\?\ljt)t%ggx g’fﬁ%e 082?1 881%<%f1ﬁraggn of
tHel‘B@lﬁﬁﬁ)ﬁLﬁeptﬁkﬁ)hhmmﬁfs etk inventloo Gl ndmagasd wigldseat undue
ian. ,The,.ano

O PO PO Ha N o o Bif t wtimitse
tidepenidalnt effentiveliecab ddshgee tvitheit nglut egtigentation. t he
subject's weight, the severity of the affliction, the

manner of adm nistration and the judgenent of the
TRE 66Nt b FIBkiphYSdpadaiimetldiadiaiisterddMM11f JTRb@EY béBdbeRi@nt on

eat d |ntermt ently while infections are .
thge PR B e b e i Ut Hehtaihg SSHEATY Qb e GIEIOB: e
niah@F 3P3ntiBiytrdlion aﬁme fidgenadnOdTehOrescibiBOpBistAhl on Wi t h
ot her drugs, such as for exanple other anti-H YV agents

or anti cancer agents, or other antimcrobial agents.
Th@ﬁrﬂﬁHthhelap)t iﬁey a@@pléaitexaaﬂnbmnaaﬁqﬁyawhiwmfee@@ﬁ a&fdetebﬁble or

b- hai r eptido descri bed her
ebetn 6‘3‘16 ey ng B %c%ggtw (?riipyﬁla[yﬁ;s lgfovggglg oH%m m combma’aon
wotH heAdrgsakuch @xfol ktaynple other anti-HIV agents or anti cancer agents, or

other antimicrobial agents.

Normally, a therapeutically effective dose of the B-hairpin peptidomimetics described

herein will provide therapeutic benefit without causing substantial toxicity.

Toxicity of the B-hairpin peptidomimetics of the invention can be determined by
standard pharmaceutical procedures in cell cultures or experimental animals, e.g., by
determining the LDs, (the dose lethal to 50% of the population) or the LD;q (the dose
lethal to 100% of the population). The dose ratio between toxic and therapeutic effect is
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Toxicity of the b-hairpin peptidom netics of the

i nvention can be determ ned by standard pharnaceuti ca
w@e@sadwees in cell cultures or experinental aPCTaH2(07/000101

e.g., by determining the LD50 (the dose lethal to 50%

of the popul ation) or the LDioo (the dose lethal to

100% of the popul ation). TheS dose ratio between toxic

tiRAekrdgaeiAREH! ComPRuh&CHhibSEABihiME"
TB? g‘qé éﬁnds o o ]gl(lhl A t1 high 1’[t tégrrt %ltlilcgméllrg% referred

PYtaed teynthesgicsll euEg aseRs md@mntah atydiescaan be umdnru r e
fmaRNS: @Jb@agé%{g% kha$ s\l t%)?rc ¢3hs ? hﬁ'n?iﬁg Tl& c{og{%g]ék At lﬁn g a

dosage range t is not toxic
%}@élw@ﬁ@ﬁmmﬁ@cswf ﬂﬁawepﬁlqn lise pnefembm vntétnn @xsangﬁ oﬂdlreulatmg

drid¥ Rt bR Mhak iR EPME L BEARL '
¢ cir C U |1 ati nag conc eﬁtei;ﬁ‘éat ?Oﬁ%swtgglﬂ}e%{: F@g)ggttg The Psag? mV}é

vy dhipthaangerdepeading upen the desegerform Gﬂ’méoxﬁdga@éle mewfe efar y
adﬂuhi@irﬂroh Rl ZANOR HER ﬁﬂ‘ﬁihﬁgod" RRR drhEnARGAES afn? 8% aan

npl oyed and the route of admnistration uti
chexSRy theoinitiidaplipbrsicipnsin vieswat thechaiiont’s eondition :ﬁseamg Foglet Al

19378n1nbQ’h&h@ﬁ’ﬁzﬁc(}Pdglctahgaﬁzmmérgﬁ@}zcspbﬂ Sr“ﬁ:g)an in view of

the patient's condition (see, e.qg. et al. 1975,
in : The Pharnmacol ogi cal Ba3|s of Ther apeutics, Ch. 1,

T followid 1 Bxdn@dsQMshbte FeanRL8S ih Ho%fﬂtbﬁr b ﬁo’cI 1{1%1?&%8 't

in.nmore detail but are not intended

limit its seoPsuyny VA% T fllowinggbhisriptans aeiugadsn éheee Evslemles n

t hese Exampiest-bdiBikhzol- -1-yl-tetramethyluronium hexafluorophosphate
1-benzotriazol -| -yl -tetranet hyl uroni um

hexaf mor ophos JHap%s et dnisrehest Onaqeff P89+ NPT JABSL t .

1989, 30,HABR ARy bentABhz0lel - hydr oxybenzotri azol e;
DI EA: diisopropyl et Ylan1ne HOAT: 7-aza-

1- hydr oxyH&ds F?@&Rﬂ%@yﬁqNFU O (7-aza-benzotri azol e-

1-y1) - N, NIDAT; Mza~1f-l%1df<§d§7§én%‘thh&rofém um
hexafluogggrggghate pi no et al. Tetrahedron Lett.
1994, 35 55D ﬁszf‘)ben%lmﬁﬁé‘ﬁtlr}éDeNé‘WbNeﬁ@n@bﬂpﬂonmgl of

thefirst protaekgm AOhAS(CEroiBSk SUE,t
g of 2- chIorotr|%¥F§ﬁho?|dé!rgiln (1d%fmaba€L&P§mﬁ 95,°

copoly(styren@ ) pol ymer matrix, Cat. No.
01- 64-0114, Novabi ochem Merck Bi osci ences Ltd.)
Baiios t ,al. TetrahedronLett. 1989, 30, 3943-3946)
1. Pept el‘ﬂ%tﬁifsg 0.7 mmol) was filled into a dried flask.

The resin

Coupling of the first protected amino acid residue to the resin

0.5 g of 2-chlorotritylchloride resin (100-200 mesh, copoly(styrene-1% DVB) polymer
matrix, Cat. No. 01-64-0114, Novabiochem, Merck Biosciences Ltd.) (Barlos et al.
Tetrahedron Lett.

1989, 30, 3943-3946) (1.4 mMol/g, 0.7 mmol) was filled into a dried flask. The resin
was suspended in CHyCl, (2.5 ml) and allowed to swell at room temperature under
constant stirring for 30 min. The resin was treated with 0.49 mMol (0.7 eq) of the first
suitably protected amino acid residue and 488 1l (4eq) of diisopropylethylamine (DIEA)
in CHyCl; (2.5 ml), the mixture was shaken at 25°C for 4 hours. The resin was shaken
(CH,Cl,/MeOH/DIEA: 17/2/1), 30 ml for 30 min; then washed in the following order
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was suspended in CH2ClI2 (2.5 m) and allowed to swell

at room tenperature under constant stirring for 30
WOR008/104080 resi n was treated with 0.49 nmivbl (0. FCEGH2@(7/000101

the first suitably protected am no acid residue and

488 m (4eq) of diisopropylethylamne (DIEA) in CH2A 2

(2.5 mM), the mxture was shaken at 25Cfor 4 hours.

h 2! - 1
e e Pt R B By et O,
CERDIO(2X): Btk (2x DR dipd hndeCrae@inpfof EkyurbeOH (1 x), CH2Q 2
Lbddg viasMafitd n?b)g)w .2 (2x), Et20 (2x) and dried

under vacuunifor 6 s. Loading was typically
0.6-0.9 mwl /g. The foIIovvi ng prel oaded resin was

c -chl oro | re Synt.hesi s of
TH{]I%HQQE? ‘y"’eg";‘r‘g d-re alﬁse%ff" Ragrst Fa ch%r °é°t§ fHesi s was
carried out on a Syr o- pepti de synt hesi zer

SML,&ﬁx%ﬁ?Zggm 3 ey)gepl%i g, 24 to 96 reaction vessels.

I'n ea approxi mately 60 ng (wei ght
of the resin before Ioadl ng) of the above resi n The

TAOLVRGDS FB2EhHER (NCLER BB E R  A

G(rﬂﬁf)uﬁing M v 93 rH&d’ﬂmnKIeM IrN@&H v@s@:gl @%'p'lacéd’é ﬁgxfﬂlﬁely
O%plperldlne/Dl\/F X 4 DVF, g

6937111% (weightepf) e, repympbetaye liﬁ’édlﬁﬁ) @n? therabovs re&qn FHBETLﬂoHoVSUﬁig

re@é’canyEﬁs%veéMgﬁgfg)?ﬂgec?na@@:agn .5 x 1 mn. 7 40 ;/0

pi per i di ne/ , wash 5 x 1 mn.
CH2d 2, wash (at the end of the synthesis) 3 x 1 mn.

eps 3t e repeated to add each am no-acid,,
ngk yti ca %el?‘{md: Anal ytical HPLC retention ti rgdme
1(RT, i n rfigilespshad ewdbfenmilned usi ng a Jupiltx& min.

2 DMF, wash and swell 1 x 60 min.
3 40 % piperidine/DMF 2 x 5 min.
4 DMF, wash 5 x 1 min.
5 5 equiv. Fmoc amino acid/DMF

+ 5 eq. HBTU

+ 10 eq. DIEA 2 x 60 min.
6 DMF, wash 5 x 1 min.
7 40 % piperidine/DMF 2 x 5 min.
8 DMF, wash 5 x 1 min.
9 CH,Cl,, wash (at the end of the synthesis) 3 x 1 min.

Steps 3 to 6 are repeated to add each amino-acid.

Analytical method:

Analytical HPLC retention times (RT, in minutes) were determined using a Jupiter
Proteo 90 A column, 150 x 2.0 mm, (cod. 00F-4396-B0 - Phenomenex) with the
following solvents A (H,O +0.1% TFA) and B (CH;CN+ 0.1% TFA) and the gradient; 0
min: 95%A, 5%B; 0.5 min: 95%A, 5%B; 20 min: 40%A, 60%B; 21 min: 0%A, 100%B;
23 min: 0%A, 100%B; 23.1 min: 95%A, 5%B; 31 min: 95%A, 5%B.
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Proteo 90 A colum, 150 x 2.0 mm (cod. OOF-4396-B0 -
Phenonenex) with the foll ow ng solvents A (H20 + 0. 1%

wqakowp/1e000 B (CH3CN+ 0. 1% TFA) and t he gradi ent PCOCHR0OD7/000101

95%A, 5%B; 0.5 min: 95%A\, 5%B; 20 min: 40%\, 609B; 2 1
mn: 0%\, 10098B; 23 min: 0%\ 1009%8; 23.1 min: 95%A,
5MB; 3 1 mn: 95%\ 5%B. Fornje@(lon of disulfide
b-strand |inkage After conpletion of the synthesis,
the resin was swelled in 3 m of dry DWF for 1h. Then
Fapagign ofafisuifiddiberosdlinftieon in DVF (6 m) were added to
r e .resin
Aot S g e P bl i i S YR 05 4
Then 18er qfdodine)solutisn inddH (6 hbWewwddeddy thstreactarfglidvond by

st%flg/xgé RET. 5 3. ’hhe 48 %?ﬁl?e@ecﬁ'ﬁ& éf e;hts%fuﬂgn gﬂ&%%‘@ﬁﬁ%g ) n 151\'&1: (6

eavag
mY\Veds |a§4§’fii HOW@é}Yrsﬁtré@th@nothﬂddu ﬂ“hef iesiaiapfilteréd ardevashed

REPM et b tion of the disulfide b-strand
wI i nk afg(gxﬁ{nhe rzeggjr??vvas suspended in 1m (0.14 mvbl) of

1% TFA in CH2A 2 (v/v) for 3 mnutes and filtered, and

C’feaﬁzgg 'Aagﬁbgkcae%}/élz@%h% %’E\ﬁ géeét?og%né%zgi cgnjfgnuoy i‘heka%%/b' ) of

Thi's oced repeat ed
Aftw f@’énatlen eftseidisul émiphtendl dnkage, thehvesic Wesas\ua@eded'l' ihé nlg&ih

a5 R fnlﬁl%%lz (lé/g)e ﬁzom&l Jl]lte% al d tqleﬁ 0. dn 0 Qrgtg%gez

ayer was evapor at
nquirpliveé withi dr118h115 MIWBO%QIEAMGH@CH oM. Hﬁnstprb@durﬂwem 2
T
e e R g B M leb Bl vl bR o
wih { ml pHgHf(dr TheCH,CIT! h}aer\mk a\tapbretsd wehgesyapor ated to
dryness. The crude cyclised peptide was dissolved in 7
m O CH2CO 2 and extracted with 10% acetonitrile in H20
Tl(e4vo£1t1tvb )veterremevemarms ml aﬂye)meeadmyerhem ‘Eheapagadred

gg}\;/a'g'e coé]kn?l A 3 e%ﬂ:lazb ’3)8 ggwg?]smg “5%/ ?ﬂé?‘gzoéll?ded
peamlt fllewnd Kt stirengias 1 &ie [The faatila. v&rﬂeevai{dsrate?v leecapnehse Sharer e
o RO LR BLARERE: P SR S8Rt e et oo
acebitrile Eld'ibzﬂ‘m;ﬁl mi thingertinfed. Tﬁeﬁl—fzﬁb ldybirves evapvRsed tEﬂd@/ness To
oo P e B B O P Fee BB AP G Pevabed™™
adpchhgl_e}l thlPln@turéMaekeplt Soo B3N, Tl"hisa\tollamﬂbs twee: quamdated ® dvge]ese and
b o b e R AP R R0 BRI B Mirlet v
isepraplyl¢the ¢ mf)doatheo tipes. She gqupmrs ildyyr \aﬁstceneqmrde\pa eadpbided to

' drﬁﬁbs?azmge Fegdﬁé\@as‘yu%ﬁ% t\J/}?pr}éparative reverse phase HPLC.

After lyophilisation the products were obtained as white powders and analysed by the
HPLC-ESI-MS analytical method described above. The analytical data comprising purity
after preparative HPLC and ESI-MS are given.

Example 1: The peptide was synthesized starting with the amino acid L-Pro which was
grafted to the resin. Starting resin was Fmoc-Pro-2-chlorotrityl resin, which was prepared
as described above. The linear peptide was synthesized on solid support according to the
procedure described above in the following sequence: Resin-Pro- "Pro-Lys-Gln-Tyr-Cys-

Tyr-Arg-Dab-"Pro-Ala-Ser-Cys-Ala-His-Tyr. A disulfide B-strand linkage was
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Exanpl e 1: The peptide was synthesized starting with
the am no acid L-Pro which was grafted to the resin.

WEL@Bt4090 r esi n was Fnoc- Pro-2-chlorotrityl reBCTCH2007/000101

whi ch was prepared as described above. The |inear
pepti de was synthesized on solid support according to
t he procedure descri bed abovd in the foll ow ng
in$6 : T 5 ) 1 ¥ -
TR ot The By el ok K, vz 1 g
deprafseiedsad puriied ge ingigaieh by prapreasive syerdestesd bedhibove. The
AREQGSHRIL r l Y,

de g%?eé?gﬁﬂ%ﬁgaﬁﬁ€?%f§gh§g%Tﬁ§% a?€§a§§5%$28%ﬁé??ve
Hp %‘séns%ffsmﬂa%%caﬂ @etisd despriked abayg SIMAZEE AL 933 Rifel QG ToUivet
pudds 7o428.ai ned as white powder and anal ysed by the
HPLC- ESI - M5 anal yti cal nethod descri bed above
([ Mt2H] 2+: 933.1; RT: 10.47; UVpurity: 729% . Exanple

: ' ; ' St .Ng Wi t he. am no
r2P8 R R BB AR AR B AL AR L BT
grpfgadite thpaesinFfigrin@resinwesHinme dro-2 chlorotrgpli rasin, whiicihvas@separed

' ' r_peptide.was
wBCaRRLERoasTCREA) Db TOR L DRSS B
prefiediere depcebedabee ip éhg fallnovies dequentre Rei-Ponl Brg-Lye GliepeCys-

oS by, Pre-. BPra- by s+ n- Tyr - Cys- .
T’J%?‘? : ?rag- Bror s EXP s %& S ORANqgPesteppg linkReeivas | £ ge
infodyieqdzan dedeiibadadevendie producoeasctavalsiraete rdshedycihay e.
. cl.eaved from.the resin, C i zed,
afiBfecll AENNES MERYEE P BT s o a1 ve
Aftes\xopkilisgihmthe pkaudtBSias Abtained dsyvdiita ipbwdea b damalybel tyriaduct

5 i - i er a by by ,
SR AT ol SR A BT L8P e Y Feavy
pufity: 82°978. 6; RT: 10.95; WVpurity: 82%. 2. Biol ogical

net hods 2.1. Preparation of the peptides. Lyophilized
pepti des were wei ghed on a M crobal ance (Mettler MI5)

2. Bivdogihiabmetheéd in sterile water to a final
concentration of 1nmM unl ess stated ot herw se. Stock
sol utions were kept at +40C, |ight protected. 2.2.

2.1CRPepasgba\ws tHefféptidant agoni zing activity of the

.jdes. . Increases jn intracell r. calciumwere
L AR Peiat D4 E 5 ko S e B e Bl B i S
steSlerwayar &b £finaCA)ncewiragiss afyl mNBunpepititeeahdratise S¥6IR4olutions
[ in a muse pre-B cell line 300-19 stably
weKeRER? S e rebl P > and
31

Stecté man CXCR4 [see references |

2.2. Ca*"assay: CXCR4-antagonizing activity of the peptides.

Increases in intracellular calcium were monitored using a Flexstation 384 (Molecular
Devices, Sunnyvale, CA) to assay the peptides for CXCR4 antagonism in a mouse pre-B
cell line 300-19 stably transfected with human CXCR4 [see references 1, 2 and 3,
below]. The cells were batch loaded with the Calcium 3 Assay kit (Molecular Devices)
in assay buffer (Hanks Balanced salt solution, HBSS, 20 mM HEPES, pH 7.4, 0.1%
BSA) for 1 h at room temperature and then 200,000 labeled cells were dispensed into
black 96 well assays plates (Costar No. 3603). A 20-fold concentrated solution of peptide
in assay buffer was added to the cells and the whole plate was centrifuged to settle the
cells to the bottom of the wells. Calcium mobilization induced by 10 nM stromal-derived

factor-1 (SDF-1) was measured in the Flexstation 384 (excitation, 485 nM; emission,
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bel ow] . The cells were batch |oaded with the Cal cium 3
Assay kit (Mol ecul ar Devices) in assay buffer (Hanks

w@aloaneweo salt sol uti on, HBSS, 20 mM HEPES, pHP@T/¢H2007/000101

0.1% BSA) for 1 h at roomtenperature and then 200, 000
| abel ed cells were dispensed into black 96 well assays
pl ates (Costar No. 3603). Al20-fold concentrated

sarDeraaSond Mbbeutes Rtk PA3ud WE b fas
used® caletlbis ahtagdnlive adtivity. diite déta fdndossadspsnse @arIVQSI (amtpgonist

I zation induced by 1Q nM -
copegeniof Vi S F Rl RS toaf it ko4
equeticniutiag Seftmaxd8o4.6 Wobmlas)e&mesﬁimlmmwlﬁ Bl 0@ usewends.
. Aé ggryil mal change in fluorescence response above
aﬂ)g ine was used to cal cul ate antagoni st activity.
The data for dose response curves (antagoni st

concent ratTl on versus % maxi mum response) were fitted
2.8.FIGS{Amsay Par anet er | ogi stic equation using SoftmaxPro

Tﬁ‘e ssaz '&/8? Beg{%' @%R@ﬁd&%ﬁ) ref. 5! Q4 ?’é%#%!ﬁg&l? AISRAVOMAL HpRIRRTE

e assay was
ulple whre prapeked by dnsfmhn@ ndo rué’f Tﬂ%HCb?é oo tegpeetired Ptogkt | ons

SOTL&IOWQFQ E%)tt k%gfs l}%(?nt ngEQect\Q@ rV@orEi%g ﬁﬁ‘l[tﬁ)% Qéfre ‘Bke@%@h ving in

m t enper at sol uti ons

extemporaneqislydy seudeCdilitiog firt Plpwsnha@cﬂté@red\ﬁéhﬂ@u (B@ Shend gdded iz a
re
L L T e
culintes Wereofnsékﬂvmﬂ PRE areldhdnyaxp@ed togglgahlichydé/ tfermatlehyse (@2 %
t
/4 SRS G ot Bkl B S, MR Fulh S RA
sufbedquatig eteybeed \@lﬂ’QOI%X)/nl‘[ﬁ) %enylrgalaaﬁpsfrmosidé NP astads .
gaﬁ%%g@g%téﬁlf r%trxa: ‘%l&l%gglgst eléafz%:at calglnco}nl;]e?teé I )t(oetge ghl%!)&lgﬂ’h%% oMRbE
nﬂbﬁﬂ&@olmONg)) Thé esay butgﬁdllﬁacﬂyodymmﬂddﬁInn:baswn(r@ll@ﬁ)cah@natyb}f
act osi dase tr h t [
e T R YRR e RPBirFRE e or thoni 11 ophenol  (ONP).

The read out is directly obt ai ned by neasuring opti cal

ensi of wells at 405 nmin an i EMS 96wel | -pl ate
2‘3 ?”X'cﬁyﬂssab/t otoxicity assay The cytotoxicity of
Thd’lﬁjtcm@sﬁlchtyd)é ﬂletpeptklam HEIA sell Abw57)and 6OSTRBIT (G-I ©1)

wé%cf g'eym ngfgggn?%@ 1\/@[‘9[t céu O dssaﬁri Varégeft glgﬂdMTEd%ﬁE %?igﬁyﬁﬁ]le
mefsd a8s dsdbllowsHEHE LAl 0O Sdha 1008« Ts‘eecled itg.OnéP’andeeded
T
37°C at 5% CO,. At this point, tlme zero (Tz) was determmed by MTT reduction (see
below).The supernatant of the remaining wells was discarded, and fresh medium and the
peptides in serial dilutions of 12.5, 25 and 50 uM were pipetted into the wells. Each
peptide concentration was assayed in triplicate. Incubation of the cells was continued for
48 hours at 37°C at 5% CO,. Wells were then washed once with PBS and subsequently
100 pl MTT reagent (0.5 mg/mL in medium RPMI1640 and, respectively, DMEM) was
added to the wells. This was incubated at 37°C for 2 hours and subsequently the medium
was aspirated and 100 pl isopropanol was added to each well. The absorbance at 595 nm
of the solubilized product was measured (ODsyspeptide). For each concentration averages

were calculated from triplicates. The percentage of growth was calculated as follows:
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370C at 5% CO2. At this point, time zero (Tz) was

determ ned by MIT reduction (see bel ow). The
waapsnm@b@nt of the renmaining wells was di scarPerCH200d/000101

fresh nediumand the peptides in serial dilutions of

12.5, 25 and 50 mM were pipetted into the wells. Each

pepti de concentration was as@ayed intriplicate.

(O b - bS, . at
R s DD RO OB il w e L B
wanelotiaddereqeleprptie cmcﬁntratlcmrT reagent (0.5 mg/nil in

TH@E’(’J QMBEMLetﬁﬁ@o%Q’eratfoﬁs&ﬁﬁ %%%91&%@011?%%1{1%9 dedl of O

Thi s was | ncuba e ours and
th§ aﬁksbwé ﬁftpvmtlwefowah peptideby wing theatte@d lignfindt@@ o EXCEL

(Mﬁfb@éf@@ﬁﬁ&’bod@?or%%dc%ﬂceﬁqﬂgﬁ)%gguC 12,5 R ﬁ%?ﬁ bance at

95 nmof the solubilize Vias measdred
qEEBgSipe prvde)erccrisgesaad rhecy@lm et FaREN@(@mwée AHB58)).

Tﬁ@l}pﬂd @ﬁ(ﬁ?ﬁh Hh%]@l&ﬂ'j ?&1 ﬁ“tﬁ&lgr?s &%g IDBEL e(a peled youvsvltng

was cal cul at ed
a BoEtine @D@@ﬁﬁiqpﬁly cmbﬁtt)atlbns((ﬁﬁﬁ@ﬁl’lw aﬁEBQ@EﬂP&Hé sorkdppnding

a h e concentrati on.
p#%gté%%%g%%@zlfﬁégé %ﬁgﬁﬁ? (%‘5%&’ ‘f[}c‘)’%é Yon, defined as the
concentration that kills 50% of the cell S) were
sqﬁeﬁrcm {gd for each peptide by using the trend Iine
unction of EXCEL (M crosoft Ofice 2000) for the

‘CEBAC ealls matei coffered BICDMEM mddius withd 5@ mg/)n,l glubte;e 10 % fetal

RS BB O RRL ST SR8 Bl e

(Pem Rirdpit.). Hutﬂ-?:cbehmeené maintAmd iVRPMI gadicy) AVEEBS, QtpRasdited

RER T a5 R PR, S 0

mgioteined PRAWIN G4 (neuscih FRY Senidneptiahe? mdd Las1b@mine ﬂ&&l\@ns

RO PR B Thefi Ron PRttt ke

Pet(Btr@ptf il 2l mMdvGhuansiee. Wil e B, wewpp)\kze aE3ITe@ At 386 Cho, 5011

moif e Rl dnlehd, ARGt RS, SR B horing apagppere

pungdeied fiomXTBoFBS]sey UL Altdint etbmidalshvaiie foBtV@plt (Daafdadt0
PES. HELA cells and CCRF-CEM cells were
mal ntained in RPM| 640 plus 5% FBS, Pen/Strept and 2
nv L- d utam ne. Cos-7 cells were grown in DVEM nmedi um
@'ﬁg’g O ng/ M gl ucose suppl enented with 10% FCS,
rept and 2 MM L-Gutamne. Al cell lines were
Thg petidesverd BOEd &tr et hemBlytiCadtivityreghingt, huted iral blood cells
“ ; H Pen/ St r
ORBEPERIPIN o R e oo e iRy tote o by
ceftPAightoayfor 10Khin aNQOOﬁqgnEep(tlum g abrgertratien §fr10nuMewerk

in&@ﬁgmﬁ@ﬂf% v/v hRBC for 1 hour at 37°C. The final erythrocyte concentration

was approximately 0.9x10° cells per ml. A value of 0% resp. 100% cell lysis was,

determined by incubation of the hRBC in the presence of PBS alone and respectively
0.1% Triton X-100 in H,O. The samples were centrifuged and the supernatant was 20-
fold diluted in PBS buffer and the optical density (OD) of the sample at 540 nM was
measured. The 100% lyses value (ODs4H,0) gave an ODsyy of approximately 1.3-1.8.
Percent hemolysis was calculated as follows: (ODsggpeptide/ODs40H,0) x100%.
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Germany). 2.6. Henolysis The peptides were tested for
their henolytic activity against human red bl ood cells

W@ bRBD)409¢-r esh hRBC wer e washed three tines w PGT/CH2007/000101

phosphate buffered saline (PBS) by centrifugation for
10 mn at 2000 x g. Peptides at a concentration of 100
mM wer e i ncubated with 20% VAv hRBC for 1 hour at

2.3 "0Gemal {ic ﬁs%@ddg}(?@%}gﬁg% s|§a oncentration was

appr oxl nma per m. A value of 0%
ThedipmotaGrewpeaise of GERE-CHAM celld &t egmdiens @f Hiyonmahellderivesh  of

o D0 B NG 55,0 AR A sl

pae sizd) [(@aithasburp VBN taccuadingt0 thef rodnd fadiulei$ eigections RB&rdﬁejérfCeS'

and the .gntical, denshty (OD).-0f 1 I nM
o A T RS o B AT ™,
D@R¥odds phibsphpie ﬂ)mﬁférnmaﬁhq(llPB& Bn@iryRarizsd fitr 1Renmitgssir sntlas

L. At I ; e
SRR SRR RSRINEIR A0 Rk
sefime amhhﬂmlla&waleqneﬂesp (waded oﬁceGICRFB&EMﬂ m@hdpsnde@ afgl-0.5 X 10
I Lo I f f

AP EL st T SRS L BB Lt

mfxsd mith S o8] Oz@)d c(o@aantrhted BBEMpgptidvBjlutedinghe dimegssap mtemem

3 rlu‘ffﬂﬁscﬁqféﬁ'iﬁé w§rfe%%1%‘&% fﬁ@ \%p%@ %le a?s%f RRACHR ¢ %@sg&&ngucﬂed t

ecCl a one
mmae @ 3SH bdltcoth@ botigint thabbpyef the' aseaphlg‘gphmlemﬁ ufnpefel-1.

Aitgrll JI M)%ﬁa@g Eﬁ%r’w%qgﬁ\fed Qf?‘d 1{7['1"“}“ %&is Ilcfdred {.lthéT}n i’c&?cegg to%hrﬁﬂal

psin was neutr a
cadefittatianof§fs fig/ QMMHWMM faitlrer A dowa rAfiar éﬁb@lhr!gh’elfh

MG[%I lal%rng\@grﬁ g&gg Hniotvgcggld\;z%P H%&; iC groﬁséon + %ﬁl@[ e %ere added to

resuspende In RPM + 0.5%
thig eelisnEhesupticataliothandernt fBIM) (ARSGA) W@fre@eISIngSllIe‘;E@r{éqnm

pl\é‘%r?ad%]e\%gml eﬁlgn &fma Ofrnefimfrel &cgl@sﬂﬁig&wd%gqet@ﬁ%ed by

N the samne assay ne
chmasngvABSm wluge pgaispptamldrdtegrve igeneragst with & lnewagymper of

{lfﬁ u{ tgg ass%{]rﬁﬁatg glliri) oﬁecﬂdélafﬁweﬁ)]?t P dﬂ:&'ﬁgﬁ& t() %Etar?ﬂa) into

ott assa ate containing 1 nM
sigDpidal cung et todeﬁumm@ the {Grp v4litgst “éhe mhlss foe HePerpradriermired

é"%ﬁth@‘f{gﬁd’lmte%dchﬁn l(l)'f' h%fc%yﬁ?ﬂ&;@c@f tySritify a@logdrﬁlﬁ{nc curve to the

centration o and 1 ncubated for a
aferagehéatapdintrour s. After |abeling with MIT, all medi um
was renoved and 100 m of isopropanol + 10 nM HCO were
added to the cells. The optical absorbance at 595 nm
28 RBesRFnbilitis read usi ng a Tecan Geni os pl ate reader

4%%&‘ g@%‘%{‘{ﬂﬁ‘gﬁﬁ EI;ILII\QJ Were B_Igceed Wﬂpﬁi?pré’éyle%@ ld’l% tﬁﬂe%&léﬁ&éd
with 45 pl of compound from a 100 uM solution B, derived from 135 pl of PBS and 15
ul of 1 mM peptide in PBS, pH 7.4. 150 pl aliquots were transferred into individual
wells of the 10 kDa filter plate (Millipore MAPPB 1010 Biomax membrane). For “0
minutes controls”: 270 ul of PBS were placed in a PP tube and 30 pl of stock solution B
was added and vortexed. 150 ul of control solution was placed into one well of the filter
plate and serves as “filtered control”.

Further 150 pl of control solution were placed directly into a receiver well (reserved for
filtrate) and serve as “not-filtered control”. The entire plate including evaporation lid was
incubated for 60 min at 37°C. Plasma samples (rat plasma: Harlan Sera lab UK, human

plasma: Blutspendezentrum Ziirich) were centrifuged at least for 2 h at 4300 rpm (3500
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conpari ng ABS595 val ues agai nst a standard curve
generated with a known nunber of cells in the assay

w@b@saompd were plotted agai nst SDF-1 concent r BECT/OH2006/000101

obtain a signoidal curve and to determ ne the 1C50
val ues. The values for 1C50 were determ ned using the
Trendline function in Mcroseft Excel by fitting a

éﬂgqud fﬁarygﬁar Mlé’l@ lé(pultfnﬁa' t@‘f‘g{ %91% aal(ﬂ:@l ol fes t(fg s§1y

P asnast umn's Ion“were
pispaiedleinian aBpumm yﬂm@pw&%ra( ﬂm)mmu%gmaﬁelszﬁpu aled 4@vinp/m145

c%eslﬁtfatl&pg@’g ggpapfr%a%} nglfurgfl r@@lfd%ﬂt‘tﬂg is S'uffg%ggﬁg Q{U?Pea

infthgrepgives PP qlatﬁ‘sermmélsww/bﬁraedollowm Gotohiny mq:mtat Cifel | s
(Pﬁtancﬁr@ﬁe)é Om&ﬂg pﬁlésleg %[\) 1% ‘%tfgrmgMc ih RALE a%ﬁ ?ce%cg}%tgle

Bi omax ane m nutes contro
glpgsltm%@é 099( b4B R 2 Iwn@teS?Ple@ttﬂmaiamdlza@anM degeatiok (tnple

q&@*dﬂ&l’e}) rhEBpdiR %re@sdggrg daRthiYQT B@ffﬁﬁcatelégﬁ%rfe Qferf %%lat irh%l

sol uti'on was p aced into one we ate
bigiae serpresedia pefcpntogthe dfiltesstand nvt-ﬁlﬁwdttmom o mm) cofitrol

I ottt
1 E&m by rl %%gpg . (;IQ(?TO \évef%'hlg la‘fblrr%[% %@md[ 1 gztiellrlévé elé ﬁ%l?ca‘?cu'ia%e%e(ke\é%f
9bﬁ6W flltered control . The entlre pl ate incl udi ng
evaporation lid was incubated for 60 mn at 370C
Pl asma sanples (rat plasma: Harlan Sera |ab UK, human

3-pImyine studieit spendezent rum Zurich) were centrifuged at

3h%ﬁlmﬁlmtol’)ﬁrﬂe@hoﬁéwgﬂepm (35009) and 150C in order to
yield 100 m filtrate. For "serum al bum n"-sanpl es

(freshly prepared hunan al bum n: Sigma A-4327, rat
a)aﬂhb d sgfbunésbﬂﬁ%nﬁieﬁlz agper@dlm Wateft B Tﬂ;écm)n 600165 ghj{;s%lég‘?&l

roximately 1 hour of centrifugation is
Saénﬁ)fwaﬁaémmsterﬁé iy the piebmiparyjstudy ey iy clgispijarat ppse fivals @f35

50080, %5 aval yspegh oy SbﬂnP@g aerb s c%@an%%nu Mie aABhd fégx

8 ( henonenex) e phases 1% tormc acl
mQuse &rrEGRAGER): Z\%%déwmtwplg@up@mmn@ﬁs twesmple g oEpmale >

mﬁb PdtiOss doBd RG41E OSRAY 10%@/&@%8@&1:1@\{5%@ %%@trﬁg%& dose
(triple quadrupole) peak areas were determ ned

levgh wat epsatgddme érwapmlsalﬂ@n@mélpa@%we fpdle.bi nding i s
expressed in percent of the (filtered and not-filtered

b)tMﬁEm@xﬁltﬂEran ubs@)swa@@ tmb) dar@dichu2 wil the ERpLubE O Example 2
T60 To he, avera fromthese values is then

UsggI U 1?% P andQNaéé’Ffé?/Wle SIRE ViR ANg éc- @ irisggtion.
3. 1. thinun1to|erated dose in nce

3.2 Repeated Toxicity studies in Mice

The toxicity and toxicokinetics of the compound of Example | was investigated
following daily i.v. injection in the mouse for at least 14 days. Groups of 12 male and 12
female Crl:CD1(ICR) mice received dose preparations containing control article (50 mM
sodium dihydrogen orthophosphate buffer containing 0.9% w/v sodium chloride) or 8,
24, or 40 mg/kg/day POL6326 at a dose volume of 5 mL/kg. Satellite groups of 24
animals per sex per group were included at each dose level. Assessment of toxicity was
based on mortality, clinical signs, body weights, food consumption, ophthalmic

examinations, clinical and anatomic pathology, and toxicokinetic evaluations.
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a) The conmpound of Exanple 1, dispersed in Water for
I njection or 0.9% physiol ogi cal saline), was

wa@eaossni®pered, in the prelimnary study, by i.RCT/CH2007/000101

injection at dose |levels of 35, 50, 70, 85, 100, 150,
250 or 500 ng/ kg to groups consisting of one nal e and
one female nouse (Ol :CD(IER)). In addition, two
groups conprising two nmale and two fermale mce
3.3 Stenicelbmobidisationevel s of 90 and 100 ny/ kg,
respectively, and the 50 ng/ kg dose | evel was repeated
a)iMjceymedebup conpri sing one nmal e and one fenal e. b)
Maxi mum t ol er at ed dose studi es SFMTD) carrjed out with
Therpim b tbsosindy Wes toeyajypis the ehility oF iy Compernd o Fyample 1 and

ExafipRYAD nfBliz¥BSm Aol it PRPeritdhsHdni m¥use bbhedroS€to peripheral
admnistration. 3.2 Repeated Toxicity studies i.n. Mce

bloageusing ineiifrg hamapopaisticceplmeassays di hufans SfgAin dnfggmation
abEKHFRIRitck MR dbMERIn 1§ PfRcd 8 HRWolGly ddrinlidg dnid granulocyte-
injection in the nouse for at |east 14 days. G oups of
manpeyia (@ UG ESSap onhY Retempmingry fonganis R HCR; leHAS
anRy 8P BES ek A0 DeoIN IR TiEd) 6DSP RiroPh ufull hiahi@r fop GehiMeBs) dlisterna
di hejdr ogen orthophosphate buffer containing 0.9% w v
the; G YL ainese coamoyy uged (3 refoll belyWy/ kg/ day POL6326 at
a dose volune of 5 nL/kg. Satellite grqups of 24 .
In giiend a5 dhe Ly BE® GPBERyenE phE dcfod Lpmels 2o mgbilize
mhrf¥&lem ANS QSEIEM) (SH/HEembIE YniAFacRASEAbEBORD et infeited

clinical signs, body wejghts, foo nsunpti on,

5o pHHn s OB 8 ppRERIGRE! Dempll £ ap gl HARE as reference
AWBS e @BYxme3Bd eff AX) EQKIELL01C 1 RNABUSY (caent§. uBdSeEAE Bhdse
nobj | i sation a) M ce nodel ;. The aimof the_ stud ,vv?s
Wiehnigglarizisifer ek cetbnebilisgtioss P%rwéere&%ﬁlapls? frgm a?ri%l“@ sjper
tes pEoURXWREIB | cBl16dtddOat BRI tiing Pote B RMIaRY] Il RoRFS Peifdisd as

from nmouse bone marrow to peripheral bl ood using
standard 2352%5- hemat opoi eti ¢ col ony assays. |n hunans,
ccyrate information about progenitor cell
bﬁﬁ‘ﬁ#‘ﬂ’?ﬁ‘?qlon is provided by the colony formng unit

ranul ocyt enonpocyte (CFU- say .or by .determnmni .
A SRR it BB B 4t Pl EoB Reaarhpitty et celig i
cyh&tholgdstn &b\ achdd fBcicRiar SR peorfiell. PheldRpolindrof EX&iple

or stem

f ells; instead the U GM i r.e .commonl
| WSgtied fod MOTkeTb 2y Y BRI 3 RBLEN fiechon over
2 @fulel bid 034 P oo FMRRURESNAE] BXPADS BnalysanTokivalpe Hodbd
mobi | i ze murine stemcells (CFU-GY) CGH HeJ fenal e
sapipbing ppa el parfpabsk at ory) were injected s.c. with 5
ng/ k, of the conmpounds of Exanple 1 and of Exanple 2

and as reference
4.0. Results

The results of the experiments described under 2.2-2.8, above, are indicated in the

following Tables 1 and 2.

Table 1
Ex. [ICs(nM) |FIGS Cyto-toxicity Hemo-lysis | ICso (uM)
Ca* assay |IC50 (M) | LCsy/ Gls at100 uM | Cell migration
Hela cells assay
1 55 n.d. >50 0.6 n.d.
2 4.1 247 94 0.3 0.5

n.d.: not determined
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AVD3100 (Broxmeyer, et al, J Exp Med 201, 1307-1318),
(currently undergoing Phase 1l clinical trials) for

war@siewbd nobilisation. Peripheral blood sanpP@sCHe@Ti000101

5 aninmals per test group were collected at each tine
poi nt and nucl eated cell counts perfornmed as standard
assays. b) Monkey nodel : An ldssessment of nobilization
of peri pheral - bl ood hemat opoietic stemcells in
cynonol gus nonkeys (Macacaf ascici daris) was perforned.
T conmpound of Exanple 1 was administred to 4 nonkeys

2 : a St Bnt ] T estion—
My sk T O T

1 FAC$>8A&l ysi s. Toxi cokinetic bl po2Hosanpling was al so

te af thn Avnari nmont c
7

A_ N Pa l + o Tl r ool
pEeTI gb . 4. U. RESUT TS 111e 1T €S J5 Ut C—CXxpCrTrHertt
a

described under 2.2-2.8, above, i ndicated in the

following Tables 1 and 2. Table 1 n.d.: not

inedTabl The, res of .the experi nment
ﬂ%ggss@?%ﬂ;% ?Xﬁgrg.g?fl-%gf’s flogd g éhééﬁrweéﬁﬁr%rgﬁ%w - 4.1: MID
study in mce a) MID study, conpound of Exanple 1 The
acute mninmum |l ethal intravenous dose |level of Ex. 1
4.1nMIikstwdyde nvies f ound to exceed 90 ng/ kg. b) MID
study, conmpound of Exanple 2 The hi ghest dose tested
for all three routes of adm nistration was 120 ng/ kg

s. At this dose all aninmals survived and only mld
”§§hgi ﬂ&°%%$wn%agéwv@kﬂ The synptons exhibited were
sl i ght behavioral depression, slight cyanosis, an
H ncrease in respiratory depth and nuscle rel axati on.
Thy acute mjpnipy Iqthal inttauengpsdossiewd pf B 1o e gjouse wgsdound to
exde@d bCalgikget i ¢ Study The NOAEL | evel for the conpound
of Exanple 1 following i.v. dosing in the nouse was 40

ng/ kg/ day.
b) MTD study, compound of Example 2

The highest dose tested for all three routes of administration was 120 mg/kg bolus. At
this dose all animals survived and only mild symptoms were observed. The symptoms
exhibited were slight behavioral depression, slight cyanosis, an increase in respiratory

depth and muscle relaxation.

4.2: 14-Day Intravenous Injection Toxicity and Toxicokinetic Study

The NOAEL level for the compound of Example 1 following i.v. dosing in the mouse
was 40 mg/kg/day.
There was no notable effect of treatment on body weight, body weight change, or food

consumption, or on ophthalmic observations during the final week of the dosing phase.

Administration of the compound of Example 1 was associated with mildly higher white
blood cell and absolute lymphocyte counts for females given 40 mg/kg/day. Males given
40 mg/kg/day were not similarly affected, and these minor effects were not considered
adverse. Clinical chemistry results were unaffected by administration of the compounf of
Example 1. Increases in organ weights (kidneys in males given 8 mg/kg/day and seminal

vesicles in males given 24 or 40 mg/kg/day) were considered incidental and unrelated to
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There was no notable effect of treatnment on body
wei ght, body wei ght change, or food consunption, or on

wopdushedond c observations during the final weekpof/CHR@7/000101

dosi ng phase. Admi nistration of the conpound of
Exanple 1 was associated with mldly higher white
bl ood cell and absol ute Iynﬂﬁocyte counts for fenales

tré!t'tﬁ{&lp Ndooceﬁgrltlgglrglﬁﬁéd gM@J lgﬁorﬁ 'vs)éf‘aerlecAOQdeHg?i} g@}{%e F Sn?t

simlarl g fected, "and these m nor e no
grewhismaler baala gt emetke/doy ndilfamale hte%r@g/lﬁgjdayéw a focahaede

cruﬁ@fafre%cit ﬁg n?é’ch@ﬁi ke (kadh, v dnQhhs He LR 09%?98 r%tedle

Exanpl_ e ncreases in organ weig eys In
PuRgirEss Ny t@?é ﬁrtelerrgla’r@éﬂuﬁyscamale@emﬁ w«w obseiyedl es in mal es
gi ven 24 or 40 ng/ kg/ day) were consi dered incidental
and unrelated totreatnent. No test article-rel ated
gross lesions were recorded. Three animals ( 1 contro
group female, 1 nale at 8 ng/kg/day and 1 fermale at 24
4.3p%tea/cdH yobilchtionf ocal , red, crusted area at the
injection site (tail), which was the result of
a)lSydpochHirmdbilizatecih enigy eahipoiedses HNamplest articl e-rel at ed
m croscopi ¢ | esions were observed. 4.3: Stencel
Acmmhlsirétmtoifﬁm%g @Sttemoapbindrad Bkdrhal iimreakdd th CEJ-GM blood

f Exanmpl : m.ni stration of 5.ng/k f
cof BRI iR s P e 20 el St e o St
adenddiftratiomigBigsre id. thin the sarax hssml, ABIHA 00 (cﬁtredt%nﬁér@bﬁhg Phaadl

6 h d
chp;,gal%ruﬂs tfo_f)s%mI K tnhoZ)ﬂ%s%}les %g ESOSt a mc rfalﬁﬂvy k}p study,

theidabe regpomag oPrad eonl thd red}:las;emfmlU-(t}M \&Assiefeﬁﬁmsd @igmeel) There

s R ASEIPOk 183, B0 155 . SUBSLALL ol B AL QbGP
leveFlde@ide\naS mgéger m ned (Flgure 1). There is a clear

dose response effect of Ex. 1 on the release of CFU-GM
ncreas Fi.gur
Flgln'eri] Pn%re\%seelpxl(;ﬁoh%g/ﬁg)ﬁmg %mts Ip|er feolood ({&F%ﬁ? gt 6%%: f%r
bofhGR¢ ko@ousl/efiExpinpie lf(ﬁ) mgbmtdh:het ﬂa@rmmammdnchMﬂ-)BamJI e 1l
(5 ng) and the reference conpound AMD3 100. b) Stem
cell nobilization in mce, conpound of Exanple 2:

VB A S &SRS, L ST

| NCr ease

f 4

USR] P T b iy SRl o8 o 9
cehgumbsrareth Wk hhurapost sdnasyetidnrvitthe mexienl effiey aefd minutes
wlﬁwap&rmlﬁfsumoﬂ g?mwmo ase;oglafa@ %gqn | PUALES 1 r]l%g ahd

control mce |gure I gure ncrease |n
number Pl prpeesiorsst peand A0 rpihutey wogareCRsoa)! noiveigura. f or

[\

Figure 2. Increase in Colony Forming Units per ml of blood (CFU-GM) over time for
both the compound of Example 2 and the reference compound AMD3100.

¢) Stem cell mobilization in monkey, compound of Example 1:
Administration of the compound of Example 1 induced mobilization of CD34(+)
hematopoietic cells in cynomolgus monkeys. As observed in mice, the onset of

mobilization was rapid with a peak level at two hours. The mobilisation was also
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bot h the conpound of Exanple 2 and the reference
conpound AVD3 100. c) Stemcell nobilization in

wormkayi09conpound of Exanpl e 1: Admi ni strati onPOf/CHR@7/000101

conmpound of Exanple 1 induced nobilization of CD34(+)
hemat opoi etic cells in cynoqglgus nonkeys. As observed
in mce, the onset of nobilirZation was rapid with a

tra@ﬁ@lh ah &8 hu@bert M\pstenpéai@ in pEFhefR Blobll fAlrhQIto VRS line level
al sotransi ent and the nunbers of stemcells in

Wﬁzeqiwﬁﬁmlasa}adawlswétlﬁm@aoqné opBxEnlneHigued): wi t h

decr easi ng pI asrm Ievel s of the conpound of Exanple 1
(Figure 3). ure . Aver age nunber of CD34(+) cells
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1. Cyclo(-Tyr-His-X-Cys-Ser-Al a-
DPr o- Dab- Ar g- Tyr - Cys-Tyr-Arg-d n- Lys-DPro-Pro),
wale@alibdoee bond between Cys4 and Cysl 1, and PCT/CH2007/000101
pharmaceutically acceptable salts thereof, with X
being Ala or Tyr. 2. Conpounds according to claiml
for use as therapeutically &8ti ve substances. 3.
Compounds according to claim1l having CXCR4
ant agoni zing activity and being useful for preventing
Chmgsi nf ections in healthy individuals or for slow ng
and halting viral progression in infected patients; or
where cancer is nmediated or resulting from CXCR4
1.1 ec ePyebe(- Byt Hist XaCyseferitia Brd-Dabraab dlyir- € 3ls- Birstea@s@l- ar e

| at e r | ti from CXCR4 receptor activity; or
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peri pheral blood stemcells and/or nesenchymal stem

cell (MSC) and/or other stemcells which retention
2.dep e(ﬂﬁinpgﬂn&s r&@co%%_‘cﬁa@rﬁ e Qke aﬂher@egﬁ@ﬂﬁ&ﬁ/k’ tsﬁl&ﬁhce,s.

conposition containing a conpound ‘according to claim1l

and a pharmaceutically inert carrier. 5. Conpositions

3.8CCOfEhiJAAndsQeh@hfMod1dif 1 Ralifs OXBRE bR RiAR 2c@¥iB and being
i cal, transdermal, injection, buccal, transnucosal,

to
usgfuf)f%praveylﬁ@% HI'Yh ipdgetionsambesdiby wmigtdugls pofier slgwing and halting

vugpﬂ'gg@ésioh%‘ REAPhEHNRI orl hefd @hdB A ndiaRdioR rds @AY B6m
tabl ets, dragees, capsules, solutions, |iquids, gels,

CHFRS tespptor @péaisor Vick imannelogisd) dispasessrgmpediaigd or resulting

frotVERERS kQBStor KBYAY or FEBMHS BAmBlo sAMRRSRhL RTb@Rating The
~use of conpounds according to claiml for the
inflagngtion: e ssm gellaxbrisatignol paimheriiosdstinteehieard/ors.  The

m&SRhFRARLH R RBC§ b/ dPothe¥digh 6411 whithGetéalfeRepend on the
ant agoni zi ng medi canent is intended to be used for

CHrRi&nentetg HI V i nfections in healthy individuals or
for slowing and halting viral progression in infected
patients; or where cancer is nediated or resultin

4. 1 oricRErRaGeRieshePOsiEe] ¢ATtApIng  cofRanst aicfﬁ’i@m%ﬁocfdﬁ“@gl and

a FHaSERSRRARY iRerBAligt edor resulting from CXCR4 receptor
activity; or for treating i muno suppression; or for

stem cell nobilisation of peripheral blood stemcells

5. and/ @mpIBHEMRGRY¥Eihg Sl @i a8k b fhNBGEIabRITHY G161, RbREr stem
cells which retention depend, on theHgXCR4-receptqr. 9.

transqsaRlaBisctiogy bucrrl. trARpOYCAAl BHENBATY Ob ibat I daEE R Ph g
to claim1 which

6. Compositions according to claim 4 or 5 in form of tablets, dragees, capsules,
solutions, liquids, gels, plaster, creams, ointments, syrup, slurries, suspensions, spray,

nebuliser or suppositories.

7. The use of compounds according to claim 1 for the manufacture of a CXCR4

antagonizing medicament.

8. The use according to claim 7 wherein said CXCR4 antagonizing medicament is
intended to be used for preventing HIV infections in healthy individuals or for slowing
and halting viral progression in infected patients; or where cancer is mediated or

resulting fromCXCRA4 receptor activity; or where immunological diseases are mediated
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conprises (a) coupling an appropriately finctionalized

solid support with an appropriately Nprotected
walessuatopve of Pro; (b) renoving the N protectP@CH2@I000101

fromthe product obtained in step (a); (c) coupling

t he product thus obtained with an appropriately

N-protected derivative of 0; (d) renovi ng the
or I}lsagrtfag a6k @@cm fwébtctra&m@ he f&&g lmhﬁﬁé smlse@gl&ﬁ ds fot €)
coupl rng the product thuS obtaine an

stei s?”crmhﬂa%atéwyofmemf@faéblp%ﬁt% pally avdf‘a«rénwn%@aléfﬁwllam d

(M!E)Caﬁd/b{btﬁé? Qe3¢ RRCERENSRBGI onShd (X ERE RS, 14,
i.e. Lys, the amno group present in its side-chain

being |i kewi se appropriately protected; (f) renoving

9.t he AIF%&E et HarFRMR: Jfrc&ﬂ]tgctuhss REQEME to RS, WRERI ned;
(g). effecting steps substantially corresponding to

“@ﬂ%@@ (e) and (f) but using appropriately N-protected
(afier 1 368blinsaS affropritEel A SRnATLAso18i) rt!vﬂthtahgoﬂ‘é‘ﬁ{iraﬁe%dN-
. n, Tyr,

endproduct are i1n positions 13 to i.e
prefpeted degivativeof Propay - DPro, Ala, Ser, Cys, Ala or Tyr,

OLE I@lIﬁQVII the mmsteﬁwfgcgt dupMidim & ﬁ@@uc\f\lblbtﬁlhed"iﬁlétep @)pr esent
In said g%ﬁ gwted am.ng acid derivatives bein

() i ketRPR'IEH f hpertipingd stdep @ppropriyely Hrmﬁvtﬁf@edt%@vaﬁve
dﬂpﬁulflde b-strand |inkage between the side-chains of

Cys re%ques in positions 4 and 11; (i), detaching
(di he rﬁ@%ﬁ%i e NTRFS eEiEr R Ao 1BrPoAwt dys Plaalg‘iflpport Q

(erY Cl dogplig thd Bo@icOMUEIbifted SMBGAN bR Bpriabdy SPrdtet&URRG Ve
r.enovi n any rotecti ng gr Qups pr. esent on

ofﬁlmnt%ww %lr%wd ErisnEpsTitiel fe hailas-dhe arho
gré§ Hese@iSh dyﬁae clﬁnﬂoe{ likbWis€l@pidpaistely podid@ddt i ng t he
product tggégfbtalne into har maceut i ca

Daccepranp PR FRAOTHC HOPHA e ErT b al | y

(gR.C C egFtoatt gtep® EubStARENE Péradap ding & dteps l(leg&n@m Rithgdg i nto
wohereSLLesRond g, Lice rompound or Lo & LITELSt
product are in positions 13 to 1, i.e. Gln, Tyr, Cys, Tyr, Arg, Dab, "Pro, Ala, Ser, Cys,
Ala or Tyr, His and Tyr, any functional group which may be present in said N-protected
amino acid derivatives being likewise appropriately protected;

(h) forming the disulfide B-strand linkage between the side-chains of the Cys
residues in positions 4 and 11;

@) detaching the product thus obtained from the solid support;

f)) cyclizing the product cleaved from the solid support;

&) removing any protecting groups present on functional groups of any members of
the chain of amino acid residues; and

) if desired, converting the product thus obtained into a pharmaceutically
acceptable salt or converting a pharmaceutically acceptable, or unacceptable, salt thus
obtained into the corresponding free compound or into a different, pharmaceutically

acceptable, salt.



