TI TLE: NOVEL | MMUNOREGULATORY PEPTI DES, COWPCSI TI ONS AND USES THEREOF FI ELD
[ 0001] The disclosure relates to i nmunoregul atory peptides, a pharnaceuti cal
conposi t iwo 20@vieadini ng t he pepti des and uses thereof. BRCKEAWEDRGBO02] I n
practical nedicine, thymc extracts, anong themthynosin fraction 5 and
thymalin (U S. Patent No. 5,070,026) are wi dely known regul ators of imune
processes. The extracts consist of a variety of polypeptides. Their
production fromnatural sources is limted by the conplicated producti on

Pheir physi oot e g b MORERAOEFOR, P EES, SoRRSSEItNR Ane ]

bal | ast conpggerf pHERESSMt in natural thym c preparations nmay cause side
effects in pati ents. This latter fact has spurred the devel opnment of

synt hetic pep s. A nunber of peptides with i munoregul atory effects have
been previ ousll y synt hesi zed SU Patent No. 1582393, EP Patent No. 230052,

US Pat ent 8246 Patent 5013723. There a aI SQ atents (US
6, 051, 683, N(L)@qu&g 94‘8'q W%ﬁofg&teﬁei‘ér N'BFH&W%%“'B ptides

H1le-G u- Tr;ﬂwa\fma/&é@'neal\fcdrﬁ S3tioH cantitAg e pesticds aied (168s théﬁébf [0003] Each
of the synthesized pept| des has a certain set of necessary properties, is

hi ghly activg AC?(@R , has no side effects, and may therefore be used in
medi ci ne. he 11 m' tations for w de rredi cal use of synthetic peptides

e
et hods. for 1ORBPbvi ng W ByRHERL riedbRE, vl xR arlog dnge® slodhe™
proposed by &dtRIp0\6 eindalthyrhbfn 5986, Isé’@ntlnNoUS 070,426 6tk V\&H&!?;/PR‘(own

[ 0004] The present appl i catl on describes highly active peptides havin
i munor egul ategiatpiso ¥ IMBYINgn PrEeRISEPedT iF aPXIERA!S VP@'S‘/S'StTKé AdYATIEH é&

pepti des ha\ﬁel%?pt?c@sl | ﬁ’Ke %cf&?l?)hv‘? "Rt AL Soup tge% "?“’]ﬁul%}ﬁSt

hunmans and inre oses, and Wt ['e or

effects. It étﬁﬁFlh%tedfpwddlctlhﬁt prtdmese et yné&is bavacthenmpbsmcespan@eati es.
[ 0005] Accor di ngl, t he present disclosure iIncludes a con&_ound sel ected from
a conpound o%Oh rﬁBlenﬂﬁﬁatP“'tYXDf_ theiey Rhysigechemyc rametsrs §“§e‘P'@§19é%afrom

H  Cldalkyl,, (hQ4fds 4BLkMes, Link®ballhst | &riPShdritd " Bresent in natural thymic

preparations may cause side effects in patients. This latter fact has spurred
the development of synthetic peptides. A number of peptides with
immunoregulatory effects have been previously synthesized: SU Patent No.
1582393, EP Patent No. 230052, US Patent No. 5008246 and US Patent No.
5013723. There are also patents (US 6,051,683, US 6,159,940 and WO
0640740) describing the peptide H-lle-Glu-Trp-Y, where Y is OH or a
substituted amide (C4 - C3). |

[0003] Each of the synthesized peptides has a certain set of necessary
properties, is highly active, low toxic, has no side effects, and may therefore
be used in medicine. One of the limitations for wide medical use of synthetic
peptides is their instability when administered by oral route. There are
different methods for improving enzymatic stability of a peptide. One of them
was proposed by Kolobov et al. (US 5,916,878 and US 5,744,452).

SUMMARY

[0004] The present application describes highly active peptides having
immunoregulatory properties and improved oral activity. The identified

peptides have the ability to effectively modulate the immune system of



Y is selected fromOH NH2, NHCI1..4al kyl, N(Cl_4alkyl) (G _4al kyl), L-Leu
and L-1le; and and pharnmaceutically acceptable salts, solvates and prodrugs
t her eof , wben@/06s17is D-Trp or L-Trp. [0006] 1 n an enbodiPOEmtA2048/00ks7

di scl osure, the conpound of Forrmula | has the follow ng structure: (1)
wherein X and Y are as defined above and the stereochem stry at * is L and
at ** is Dor L. [0007] The present disclosure further includes a
pharmaceutical conposition conprising one or nore conpounds of the

di scl osure and a pharnaceutically acceptable carrier. articul gr the

|
phar maceut i d@IMIBNPBd ANBAIS § FdRtivahalov dpses .G W&BHWﬁnQ Pt STPBi08] | n
anot her ermbaek iehben AR IRNY SeidRd! HiRR RoriBbbigflc plogagissal i ng the
or he C adm |

i mmune system an nopol esi's nprising Iste g tothe animal in

need t her eof ef fective ampunt, of an r .oy om f

di scl osure. 0@ e e %oﬁ%'ﬂg},)’thbei%ﬁgpsgf'g&ggyf%nﬁgwgglgn%l (%A;'ﬁ%?limr%l at ed
using the mMEQded®trohl8 cdnfsd pRIsRhe Forifeila RNOt her enbodi ment, henopoi esi s
is restored in an animal using the nmethod of the disclosure. [0009] Al so

i ncluded in the present disclosuygLﬁ§3%;ﬁ$@Yof K|e or nore conpounds of the
di scl osure as a nedicanent. In an erbodi nent, t present disclosure

i ncludes a use of one or nore conpounds of the disclosure to regulate the

i mune syst MHYRW or henopoi esis, as well as a use of one or nore conpounds
of the disclosure to prepare.a nedic nt to regul gte the i Ine system
and/ or herm@%lse%Q@Qteﬂlf%QBni"hccl‘“w@gﬁ"’i(ﬁ(%?rgﬁe-@lﬁ%%éﬂlt-e‘&%ﬁﬁ@é‘grlé% one or nore
conpounds of the disclosure for use as a nedi canent for exanple to regul ate
the i mmune Y ist eeteated) fisemh@Ho Ptz NHC1-jadi ON(G1-4adky HRoudlky)) elrbedi #Rcht; t he
di scl osure Hpcluges a nethod of treating henopoietic disorders, for

exanple, wt o' i nitation to i mune cytopenia, multiple nmyeloma, chronic

| ynmphoi d | eukosi s, | hocytic | homgs, | hosarcomas and in particul ar
to (3-cell ul@yd W'lﬁfﬁ?%ﬁ tigal c%%‘?@%ﬁr?%ﬁ?s?ﬂ%gtgarﬂ’ﬁ @PE&!Q% ef%or}an animal in
need thereof, an effective anpunt of one or nore conpounds of the

di scl osur e. Wyeifrpte Dofesehk-TdPscl osure al so incl udes a use of one or nore
conpounds of the disclosure to treat henopoietic disorders. Al so included
is a use of [00@6br norie arvemboedinertfofithe disclesweuithe compoupe s FOrmeda tanent
to treat he?%%()thetilf di sordehi( .as well as one or nore conpounds of the

di scl osure ggo %N'Pge% ue ﬁopoi etic disorders. [0012] O her, features
and advant ages of the present disclosure wll
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wherein X and Y are as defined above and the stereochemistry at * is L and at

*is D or L.

[0007] The present disclosure further includes a pharmaceutical
composition comprising one or more compounds of the disclosure and a
pharmaceutically acceptable carrier. In particular the pharmaceutical

composition is formulated for oral administration.

[0008] In another embodiment, the disclosure provides a method of

regulating the immune system and/or hemopoiesis comprising administering



beconme apparent fromthe follow ng detailed description. It should be
under st ood, however, that the detail ed description and the specific

exanpl es,wotwdsesnidi cati ng preferred enbodi nents of thepdirax2omswoz3ar e
given by way of illustration only, since various changes and nodifications
within the spirit and scope of the disclosure will becone apparent to those
skilled in the art fromthis detailed description. DETAILED DESCRI PTI ON OF
THE DI SCLOSURE |. DEFI NTIONS [0013] The term "C _4al kyl" as used herein

T oo s PSS S RS i it ofehy
n-butyl, s- e dissRBUFY! lﬁ%etdemﬂddlijneﬁf?%é]i Jﬁét)'ﬁyéwrﬁ'% Satnaﬁﬂi?r‘iﬂ is

abbreviations for the amno acid residues are use oughout 't
speci fi cat i swiimahated ugingt thei metlvdd pf yheddisclosymendngyeatt amdthemembodiment,

i sol euci ne; ,Leu - |eucine and, Trp- tryptophan. The ter "IL" and "D' refer
to the ster dSTAERPIEEISYS sestorRd @e%ﬂ ?aﬁ@mﬁ@rm{eﬁv%ﬁ?&hﬁ?%ﬁi no acid.
Unl ess ot herw se_indicated, the stereochem stry of this carbon is L.

[0015] The t 0P8k oI vatRlsodBclygded indhaipiesrrrtis¢loswepis ithyseof maendr mare or a

salt or pro f u f ryula . i n C jtable
sol vent ar ed(irdrﬁﬂ%%%(%ag) ng ?nagﬁfg)sgréjs aF an(?t #ggﬁ'éﬁt'p\ slﬂli) %ﬁb%ség'l v%ﬂt ﬂ’%
physi ol ogi cgiregentdieclable iatiudes algsagkore oF Mot eoathoundargiltes difcissuré abl e

solvents are ethanol, water and the |ike. Wien water is the solvent, the
mol ecul e i s PEEERIaEtheimBuge sygigm aRd/or hemanoiers a5 Wel gsaursgyof age @sed

herein refer t t i i t i t he
bi oacti ve agiate pPMpoBRIRTH e dictioRaR BIRERRISH Fedlciridnt tp RoBidiy e
prodrugs ar dmnelimne kpstem andidndhemndpoidsis oriise iesigded indtrcpigeenodiseloguredr ugs
and prodrug .derivatives ag ears in: {ghe Practice of Medicinal Chemstry,

A

Cani | | edG We it F?réf‘orz%l ct ugds qf tbgqdisclospredar usegs) a medicamentsfor n

Dr P j ' Va ,
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[0017] The t ereatihgonpmopdietic disdrtiersdifoe|auisie, adthesiedinlieitRin toEihune
conmpound(s) of Formula |, and/or salts, sqlvates and/or prod rugs thereof.

VO 2009/ 065 EYVIIRENIGAZBGEINGR 2 0e!pme1 sEIFRNIE e IPRvIE: HaBkeRis.c alymphasytiet abl e

salt" means i d.addi ti i id] I [ S\

Ui tabl o 1 ot ApTaass B AGarAdhb Shdn RN A LA el B sise

" phar maceut icoatprising adntimbirating tolandairhabin medd thedsofuas @ffeetied Brianof any
non-toxi ¢ organic or inorganic salt of any base conpound of the disclosure,

or any of i tOD€ ¢ftBPrRaPApPeYndgetihe disalesUitds of the disclosure that form an
acid addition salt include, for exanple, containing a basic am no group.
|11 ustrativd00htk gani clhecipdesemti disclosure séa dntledssla uusenof e or more

hyd hl ori d 1.C, syl furi hosphori ¢. aci ds, | I et al
caits such SorBAlEs AohGinSHoyLR B P RRRRRRE: iR R e r PR en
sul fate. |1 laugée af ove dIaars eompolnds Athé Aighicalire ab|Regarel § nhéditsfenfrono-,
di-, and tricarboxylic acids such as glycolic, lactic, pyruvic, nmalonic,

succi ni c, gtattegatchemopaietie, digendess, aawell ag, ong tari morensoommundsnaf #Hie,
benzoic, ph i | 1 aljcvlic acids, as well as sulfonic
aci ds such gs@é;')c?sﬁg%Jgrn%gésﬁ?%%ltm&ﬁﬁ%&%{;ﬁz\sﬁééﬂlsfoni c acids. Either the nono
or di-acid are fqornmed nd such salts exist,in either a hydrated,

sol vated or T@J@t ant i a@ﬁ?r ‘ﬂ@ﬁ?ﬁu@né]&d?@nfaﬁeﬁeﬂg@ prQqﬁg\?a@§QO el W”gn

sal ts of theeeomeOWpparait filden iheC foRdWingaRtdlREe desbsRich.! It \WRbRld 3
various hydrophilic organic solvents, and generally denonstrate higher

nel ti ng poi Hhgerstoedbrisavewsnthas the detailededesssiption andsthe Bpecifiel exarmplespf t he

i i K/ inthe art. O her.
o phar moc 8he dndiRatiaE BiedSieRemBdmeils of she Bistidsure aiE Given by sy of e
used, for eHiasthtion ionly, hdesPhRduPBhRigdshand erBaficipnefwithg tﬁé%?):ir)?}séf{oe’ for

| aboratory use, or for subsequent conversion to a pharnaceutica
accept abl e 8€PRE Qlidhe distiasire will hezoMEhappaient tethosmskiled dalthy aactrem abl e

basi ¢ addi t 0 438liby Hcription.



used herein neans any non-toxic organic or inorganic base addition salt of
any acid conpound of the disclosure, or any of its internediates. Acidic
conmpoundswofoadesdirscl osure that form a basic addition eartcA2nasioozis; for

exanpl e, those conprising a carboxylic acid group. Illustrative inorganic
bases which formsuitable salts include lithium sodium potassium
cal cium rmagnesi um or barium hydroxide. Illustrative organic bases which

form suitable salts include aliphatic, alicyclic or aromatic organic

am nes such as t hyl anin rinethyl amn icoline, alkylamonias or
ammoni a. TheDgﬁ'eEesdﬁEn%pﬁlﬁi‘gﬂpéEéﬁﬂ%lDéggiE)q@@%Eknom to a person skilled
inthe art. Oher non-r\Fhar maceutically acceptable basic addition salts, are
used, for exk@ERINTIGONS e isolation of the conpounds of the disclosure, for

| aboratory use, or for subsequent conversion to a pharmaceutically

accept abl e afi0d33ddi ti dhestdrm “CaQalkyithast esed aherememapans i stediglyt entifarti ve
anount", "effectjv mount " or "sufficient ampunt” of a conpoynd of the
present di scpr@é’lﬁ’h@gi %‘%{nqﬁépr{rﬁe@ §ﬁ‘fy$ iféﬁhcﬂ £entajpag fg% RP@?@r gdc?rgof'he
ani mal , i ncl 4@ Ad TRERREs rhefl I, PrépNuisdproMif AButpe R tgl Moyl
desired resu#ftys, Phel ugqmﬁgscrf\i rtl}ygﬁﬁ?é?uléft))g', l}’?%d,wa's such, an s?éffect¥ve
amount" or sgmdipotiher et o depends upon the context in which it is being
applied. For exanple, in the context of regulating the inmune system or
henopoi esi s, [00M4]s an Fhedollowihg istendpdrabbrelistidris for ¢iné ahrinaabideresidiiesh

regul ation as conpared to the response obtained w thout adm nistration of
t he conpoundareTHee@ibipugheut dhejispssificatiprufil of 9luianis addnt-@HstI9PE t hat

will correspgn h,an . w LI vary. de i ri tors,
such as 1 ho QARG 18 sETBYEhe Lok s B R R TR PSP,
route of admiigid 9 @fer thet sterecthethistep oty centsalrctebon ofi¢he garticutar of

t he subject or host being treated, and the |ike, but nevertheless is .
routinely de@@ing aeld thniese ofhewisg)indicatad, tﬁ‘ﬁts.te'ﬁ%%‘?mﬁt%%g“%@?@%, 1S3

"t herapeuti cel |y effective amount™ of a conpound of the present disclosure
is an anount “whi ch regul ates the i mmune system or henopoiesis (e.g., as

det er mi ned by, clinical tons) Jn.a subj 0 o) ole. As
defined her et/qm t hergﬁéu STEL %vagﬁ e@?i bg&i\n@%ﬁ& gﬁgéﬁ%oénp%oﬂﬂé&(ﬁ)ﬁé t(#e
present di scEgaHn@ Il &r AN drpregiuer of NesmBruRB©f Pordul NWhersikirhbleblles
routi ne nmethods known in the art. [0022]1n an enbodi nent, a therapeutically

ef fective anoliatsuiible soveriare ipcotesateddadhe caysiel latisee A SviablersAvebout
0.001 to about ,0.1 o/ i Ll i i L.at
Chat cor t ar nisrribisly BicHRy RERANE o8 e 03860¢ SUIRRIALY, TBnibibs FRBISELE °

ani mal and t §gisenfsagic0ieshand] Water but theeliket \Wheht wdtdrois thee sslwent,ithg of
the di sease or disorder, previous  treatnents, the general health and/or
age of the suwjexte imefefradto as sedydeat8resent . [0023] Moreover, a
"treatnment” or "prevention" regine of an animal with a therapeutically

ef fective anfl@#b]of th&hedepolpdrtigt ae useddwmieindiefersdouany eomnppund that 5
single adm nistration, or .alter ativEJr C rise I es | cations.
For exanpl e, “@h ec%&&ﬁg(’g)v_"éﬂ G Rev e)e/g’gﬁ?nlga?@v(ﬁ %g%&re(l" r,éﬂ%&%d&%@r%ﬁ at
| east once apygRkla hPWeARbus! ForpiiPtdtelprédragdi BRNt well NRnGRAPMINMES Jariar A
adm nistered to the subject fromabout one tine per week to about four

tines daily ¢empeehgnsive deseription of PredrugaNd BfodiHg derivativentaRRearddn:

d d Let v of : as t it '
i Sorder - nENakRcBof Mot TSRy SHrTEY G e CBLET SR (e
conmpound(s) Hcddegnipr Psesd, dioss):osydeolysis i cDrdy natd oRrddreg eMetabolism,| |

al so be appreciated_that the effectiye dosage of the nd used for_the
treatment or BeissdyiTestas ard, Jorahias M- oMapst, &@YOVﬁgﬁgaébu g of

particul ar t t r | g&xi | e N AdoS385 I nd
becone appargﬁ rggg’stggﬁggr@pgqi/'agﬁggglé%@ésr@é@s' hgﬁsq)hpghe ar tc?kel%ﬁ [gro

i nstances, cDesigncard DevietdpraéntoP. iKsogsgpardddarsd) @P4d] AsBurdgdadrel eds, Cand as
wel | understood in the art, "treatHEnt" Iéaf‘}nﬁ ap&ogch f or obtaining
beneficial of BRsl 1&d97 éelarwaocd Asareniqgublishereal ¥ ¥sul ts. Beneficial or
desired clinical results include, but are not limted to, alleviation or
anel i orati on[MM73ne or Thertermyepmpaand(s) ebieg diselosure]ian useshherein sreanst ent

of disease, stabil.i [ ot i f_di enting
spread of di %%889“@@98&8?”"8[}’0%}3@’ O?S%%g?’gg’eoéz%t%%%@gj{%&rﬁgﬁ?&atﬁgh%gr ation or
pal liation of the disease state, and rem ssion (whether partial or total),
whet her detectable or undetectable. "dreatnent” al so nmeans prol ongi ng
survival as conpared to expected survival if not receiving treatnent.
[0025]"Pal liating"” a disease or disorder nmeans that the extent and/or
undesirabl e clinical manifestations of a disorder or a disease state are

S Y b1 o o



used herein refers to a reduction in the risk or probability of a patient
becom ng afflicted with an i nmune system di sorder and/or a henbpoi esi s

di sorder wWo 20@wi6fHESt i Nng a synpt om associ at ed t her ewi t h. PCOGAZ)ORHO2BRd
herein, "adm ni stered contenporaneously” nmeans that two substances are

adm nistered to an ani mal such that they are both biologically active in
the animal at the sanme tinme. The exact details of the admnistration wll
depend on the pharmacoki netics of the two substances in the presence of
each other, and include, for exanple, adm nistering one substance within 24
hours of adnl@'8r ati odhef tarAe “phaemaceiticay @Qﬁﬂﬂﬁ%ﬁ@k%ﬂ& meangr @nsacidabl e.

nparti cul aPoaRBnGelttl LB BRR i ubR s Siaih & Sinbafde il 45 0

si mul t aneoustrgatrhest ofMridpials. M nut es of each other, or in a si ngl e
conposition that conprises both substances. [0028] To "nodul ate"™ a function

or activity, jgyng) as | THUNGrirPSPRARFacTBENP RREBtable Istid Ao Lalih s

function or ity when conpa to otherwi se sane conditions except for
a condition usegpaneedt encais iamyenesttpXior owam;r reit inoeganic asalt efpamyedase
anot her conditions.

i the f
cel lular confomeRHEd C{Qgé@s@f e O ?ﬁl’ﬁes'ﬁpﬂﬁ? ”%goggeﬂ'éZ%F hggﬁ'itcr?%nﬁ&r"{m}ess O I
menbers of the éié'cl&hr&'tmﬁq’@ aﬁ‘ﬁﬁéﬁe'éﬁdlﬁoﬂmé’fudé et éﬂaﬂ@lé‘lﬂmmfﬂg‘e

subj ect or patient is suitably a human. [0031] The term "a cell" as uséd
herei n i ncl udelsasic mrinal goupof llustiative Adatgania amngwtht\ofq:itmﬁdltaldeasaiel I

Lhe Seone of Nolie, Piataah e dygRerraiic iRl End prospastd, Rt ok 4™
derivatives, rr?e‘ia%% Qar:ﬁ'éb sBHRIN HhERsIR/Irbge® o riphospRse hed Potadeiim

specify the presence of the stated features, elements, conponents, groups,
integers, anbydrogenepsfateut llustrative exganideacide ﬂpﬂte@élﬁibéumb salts include

2009/ 065217PCT/ CA2Q08/ 0Q2037 ,0of pt her, unst,at ed_f f t
conponent s, Gr8\9ss 9 APEJEFRrLXYlE ACdsepich ?ﬁegl?'%ﬂ c&"i‘e‘%g %y‘g‘gﬁgpﬁw%@c’to
wor ds havi ngsa‘bcﬂh.lca hﬁ'l?%ﬁ@' HGhafiC nalke, ttaratier Bhric, a@@dmw Ngaleic, hbehzge, and
the|r derivati ves I'—g ternms of degree such as "substanti al |

"about" and pappylagemmwmém@san@bwcum eplﬁsmaweél a%aﬁfﬂmaedéﬁeeﬁtaw-

devi ation of ,the nodifi.ed t e

et oant1 P RHIohE prEMBHEL ORI S08s SRR te mdrdo BPUiacid satts
including a geyicied) apd fichl &ARLexsH lﬂfelllhbe anmytirbiee sblanated br sw§adw1yat| on
woul d not negate the meaning of the word it nodifies. (Ja\slr[T)gE THE

DI SCLOSURE [ a0Bgqmustfoees lofgentsal-dhenacid ﬁdéttjﬁﬁrﬁaéﬁsrw‘tﬁeLQ%mWLm i d-
tryptophan residue haye been RiSBH Ghidnghe YaRohs hpdlophilkgah dbvéntgood
and generally demonstrate higher melting points in comparison to their free
base forms. The selection of the appropriate salt is known to one skilled in
the art. Other non-pharmaceutically acceptable acid addition salts, e.g.
oxalates, are used, for example, in the isolation of the compounds of the
disclosure, for laboratory use, or for subsequent conversion to a

pharmaceutically acceptable acid addition salt.

[0020] The term “pharmaceutically acceptable basic addition salt” as
used herein means any non-toxic organic or inorganic base addition salt of
any acid compound of the disclosure, or any of its intermediates. Acidic
compounds of the disclosure that form a basic addition salt include, for
example, those comprising a carboxylic acid group. lllustrative inorganic
bases which form suitable salts include lithium, sodium, potassium, calcium,

magnesium or barium hydroxide. lllustrative organic bases which form

5



oral activity where the correspondi ng peptide conprising the nore common L-
a-glutamc acid- tryptophan had no activity when adm ni stered by the oral
route. [0W84pmaweridi ngly, the present disclosure includ@sTaserspornsd
selected froma conpound of the Formula I: X-L-y-Qu-Trp-Y(l) wherein X is
selected fromH C(0)C _4al kyl, L-Leu, L-1le and L-Trp; Y is selected from
OH, NH2, NHCG _aal kyl, N(Cl1 4alkyl)(G ..4alkyl), L-Leu and L-1le; and and
pharmaceutically acceptable salts, solvates and prodrugs thereof, where Trp
is DTrp or 035 odi [ n of the disclosure, .the corrpound
of For il a | SWAIE r%@?tﬁdnhyapr% SRR = % ?(rpmaq\mﬂ@m RMIARP Sglh @as
defined abovg, Eivse | | L:
[ 0036] I n an e%ﬁsﬂlamant sﬂg the ﬁ'ﬁr\ MtﬁEo m)? ?asllk}/sléﬁglﬁ fo{oﬁnHOﬂrCa( )The ,
L- Leu and L- ddlectidm o&the approamht&isalbm kndwh he adpersbo sktilled i the ast| Sthard
fromOH L-Leu and L-11

non- pharmaceutlcally acceptable basic addition salts, are used, for example,

in the isolation of the compounds of the disclosure, for laboratory use, or for

subsequent conversion to a pharmaceutically acceptable acid addition salt.

n

[0021] The term a “therapeutically effective amount’, “effective amount”
or a “sufficient amount” of a compound of the present disclosure is a quantity
sufficient to, when administered to the animal, including a mammal, for
example a human, effect beneficial or desired results, including clinical
results, and, as such, an “effective amount” or synonym thereto depends upon
the context in which it is being applied. For example, in the context of
regulating the immune system or hemopoiesis, it is an amount of the
compound sufficient to achieve such regulation as compared to the response
obtained without administration of the compound. The amount of a given
compound of the present disclosure that will correspond to such an amount
will vary depending upon various factors, such as the given drug or
compound, the pharmaceutical formulation, the route of administration, the
type of disease or disorder, the identity of the subject or host being treated,
and the like, but nevertheless is routinely determined by one skilled in the art.
Also, as used herein, a “therapeutically effective amount” of a compound of
the present disclosure is an amount which regulates the immune system or
hemopoiesis (e.g., as determined by clinical symptoms) in a subject as
compared to a control. As defined herein, a therapeutically effective amount
of a compound of the present disclosure is readily determined by one of

ordinary skill by routine methods known in the art.

[0022] In an embodiment, a therapeutically effective amount of a
compound of the present disclosure ranges from about 0.001 to about 0.1
mg/kg body weight. The skilled artisan will appreciate that certain factors
influence the dosage required to effectively treat an animal and these factors

include, but are not limited to, the severity of the disease or disorder, previous



[0037] I n a further enbodi nent of the disclosure, the conpound of Fornula I
is atripeptide so that when X is selected fromL-Leu, L-Ile or L-Trp, Y is
sel ect ed woams@ds21iNH2, NHC _aal kyl and N(Cl_4alkyl) (G _2altica2posznozb3nhen X
is selected fromH, C _aalkyl and C(0)Cl _4alkyl, Y is selected fromL-Leu
and L-1 le. [0038]1n an enbodi ment of the disclosure, the conpounds of
Formula | are selected fromH L-1le-L-y-d u-L-Trp-OH
HL-y-Gu-D-Trp-L-11e-OH, HL-y-d u-L-Trp-L-11le- OH,

H L-Leu-L-y-3 u-L-Trp-0H, and, pharmaceuticall cceptabl e salts, . . sol vates
and prodr ugsrearas indoaedieh PAALY RER A8 of 3% SUBIER b Bine ciReRs
present di scﬂ),@ggﬁﬁ Is H1lle-y-@Qu-Trp-OH, or a salt, solvate or prod rug

t hereof. [0040] All of the conpounds of Forrmula | have at |east two

asynmmetri c C@?@LS tgﬁlé/ﬁ)fré’é\fer b PG A RNE B %re@?gﬁér@%ﬁeﬁ[ﬁé’gﬁ%ﬁbﬁiﬁ\ai tho be

under stood t |1 I'sonmers and m xtures ereo n roportion are

enconpassed aithériapetiicalycolfective drneunt et catnpoling of ¢he Prageminiliscledurehe
present disclosure containing asymetrically substituted atons are in
optical |y acgansistsrot & siidle faimiistiations qlepiternadivgly; fompsisgr 8 senes of

brepare oDt | GallokiBALT Veof BLIRPISURE ASmBYLEERP I 8 pRLRLR AP 4t

chiral, dias eoneric, racem orns ar € scope o

i nvention, umdrasdsteler] apdeadti onct arweekenisweyenrini awteen enfoamdimest, the
specifically indicated. 111. NETHODS PREPARI NG THE COVPOUNDS OF THE

DI SCLOSURE [ @0mReth(Se 8 Bdmisisred mat(@ gBslFAmMAROYS cBp e P@pW&%ﬁPcm

synt hesi s usj t ' | N ) f | lid
Shase synt headut REF IS Ha) M A BiVeLBaRRERt IR, IO Y Mg e !
synt hesi s i npdriotbdepends snlauvanety (dfidattersyesyich doBig, séuwrip of thef diSegaaiar

[0042] Actor HIRdes. B1F ol s Paflertnthe,ceakRRtratar Ad I aehite Sfdbend o
the Formul a édr%pbéni(%?tﬁgﬂéé_ ??Qsé?ﬁ oﬁécﬁé’s‘&é: oF %gc&?H' indtiod tRérdfe IPERE A6

chai n begi nning wt ermnal amno acid. The process invol ves
maxi mum bl oclxé rapprécibtet: tthah dhe eftagive dosage mf theogopapoaninusedifar ahky|

ester, usi nggt e m%t hod of ict.ive esters and the net haod oft m Xi n% f
anhydri des, %ﬁ‘}{'%l yOL SR vAaxis HBeY 1 BRIEEPLBh HC T D OXE e e ©' @
Elf ggﬁctn'g”g f U &r4Bulal ARttt orS BIdAkiS FEgifidTEChang ¢ ifddihe Reqliv@ndt he
i
become apparent by standard diagnostic assays known in the art. In some

instances, chronic administration is required.

[0024] As used herein, and as well understood in the art, “treatment” is
an approach for obtaining beneficial or desired results, including clinical
results. Beneficial or desired clinical results include, but are not limited to,
alleviation or amelioration of one or more symptoms or conditions,
diminishment of extent of disease, stabilized (i.e. not worsening) state of
disease, preventing spread of disease, delay or slowing of disease
progression, amelioration or palliation of the disease state, and remission
(whether partial or total), whether detectable or undetectable. “Treatment”
also means prolonging survival as compared to expected survival if not

receiving treatment.

[0025] “Palliating” a disease or disorder means that the extent and/or
undesirable clinical manifestations of a disorder or a disease state are
lessened and/or time course of the progression is slowed or lengthened, as

compared to not treating the disorder.
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t he am no, carboxyl and other reactive side groups of the am no acid(s)

whi ch are known to react during the synthesis. Suitable bl ocking agents are
known t o wopeswws2igkilled in the art. For exanple, a suiPCadraosa0bsgy

bl ocki ng agent include, without limtation, ethyl, nitrobenzyl, and
t-butyl. A suitable am no bl ocki ng agent include, without [imtation,

car bobenzoxy, tosyl, trifluoracetyl and, suitably, t-butyl oxycarbonyl

(Boc). The amino acids are then coupled and the bl ocking agents

subsequently renpved. The peptide is optignally further purified using
reverse phasi®028} onat oEP%ﬁﬂSm ‘PEyERTiPR” 8R EW&B‘MW@R OpYPRRY M t@@f@@u% t he

C term nal rgbonyr%%ﬂ kel 46 dere%tuc'tl{)ﬁe mtﬁlfe skl & nﬁjobﬁﬂgiigy B! 4 2P4tlertt Lh

t - but yl oxycar and coupl ed'to ano cul e, 'suc

pent af | uor ophesumhingt aﬁﬁmmmm am immaciedsysteyl disorasr. antilos admmsepdigsis
chilling the mxture of the protected am no 11 acid and pentaflorophenol in
et hyl acet at eliserdgssnmanitesting a-nanplgneaserdsted sheseyitar bodi i ni de. The
mxture is then stirred at roomtenperature for three hours, the formng

N, N- di cycl or[@}aszlwr ea rlsosed hgrein, | ‘administered rc@nt@naome@uw{ aneansethatn

et hyl acet at eaeandther er am.ho 0

al kgl esteret?yrﬂ )r(%J aﬁn&eﬁsa%eﬁﬁ%’ﬁﬁg@% aihc??ﬁ@?' M%no[Phag' ﬁ%& Eg%p}?qqt}e
such as y- G plojbx ﬁbanyr\aéthe |ﬁrl¢r%e§mma?fatdh€‘3§d”méftifhﬁémﬁihiﬁexé@t détedls &1 thgi no
protected peptide, Such as Boc- %éGI u- Trp- OH. The bl ocki ng agent Boc,

is then rerrcadmnsrat@ncwﬂk/@enenﬂmnt t%@axn@mtlwotme o sypgtaneespepti de

Gi'scl osur o dNe BiRseove: B 2AEnchiren” db nCRBRe AR reanltibles SHEVASH Do) ous”
enzymes, fluQiResedd WHtheT i 2is, hdurgl nss cadihinigtational of afié T athiepactfi e
materials. Suitable enzymes, fluorescent materials, |umnescent materials,

and radi oactphasmagokinedics aaie weitablRnoldesigns Qeswitable kasing EaiNeRs ATe.

Feacti g wi (RURG/BARE SRS et 18 Peffo . bRIBARAGIED RS o BRlarkBs .

acid, sulfurare aaifinistered odismastislgi dlmmimepbeny; d. eacwmhmomumntgenof: eachds
i ncl ud| ng formc acid, acetic acid, propionic acid, glycolic acid, lactic

acid, pyruviethgsiqfin Sxaingle GonRPSIEQR: thahicemprises hiedh ﬁHb%Féﬂﬁes tartaric acid,
citric acid, benzoic acid, sallcyllc aci d, benezenesul fonic acid, and
t ol uenesul f d@028kci ds. To dowﬁjulate aefunetien v astivite cSuthoge IMBYINE response

formation of the corr.es ondlngfree id.and/ or free mne or oth
of the corre%"pgﬁmQ%O'Qﬁstés tHePE%[Pge 'élilﬁ?sfuvmc “a"ép@ﬁt&’ «5‘ Pgé@%lr%;] 8
condi ti ons acﬂﬂef'\hl@é'sdn%é"c@hUFﬁBnQVeQ(‘é@StchﬁSa 86ndaLh Q)rt;fargﬁfé\fér dPinder@St, TN
skilled in the art formation of, or transformation to, a desired

conpound sal alteérpativiy easecomparey wmmaedcmmijhmiﬁues For exanple, the
neutral compound is treated with an acid or base in a suitable solvent and

the formed s@oR9)s i soHahredopyiebis! or ahemppoisig dst then formatign obhesellsilart abl e
met hod. [0048] The for mati on of solvates of the conpounds of the disclosure
will vary dep¥neePr@ten t he conpound and the solvate. In general, solvates
are formed by dissolving the conpound in the appropriate sol vent and 12

i sol ating tHO086] vat e Bye den |“agmaﬁl" a8 Heedmesginiiseludentall meakass\aftthe s

Iy d d d f
he. compoundiee Hapagna. (esprs ity o BRaR ancRRHL it *SRELRLBRE W ,°

wi th avai | abdgidhy i oxivabhpaiHuenas. car boxyl groups. For exanple, available
hydroxy or am no groups are acylated using an activated acid in the

presence of goBage. anthonrkiANA by ag Useer hefedh VRAILdéS &0 phBIigCoH cel. or i de
in pyridine). Sohe common esters which have been utilized as prodrugs are

phenyl est erAdmml$tpnag| 2 qomp@ny tesa @ed, ingliges xiinetvay lexegiver and dar Baeat es
and am no actreatﬁ]

[0032] In understanding the scope of the present disclosure, the term
"comprising" and its derivatives, as used herein, are intended to be open
ended terms that specify the presence of the stated features, elements,

components, groups, integers, and/or steps, but do not exclude the presence
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[ 0050] I n sone cases the chem stries outlined above are nodified, for

i nstance by use of protective groups, to prevent side reactions due to
reacti ve woaopmesaach as reactive groups attached as sulpsTidA2e0st®203Thi s i s
achi eved by neans of conventional protecting groups, for exanple as
described in "Protective Goups in Organic Chemstry" MOme, J.F.W Ed.,

Pl enum Press, 1973 and in Geene, T.W and Wits, P.G M, "Protective G oups
in Organic Synthesis", John Wley & Sons, 3rd Edition, 1999. I11.
USES/NETHODSf[OOSl]The1%re ent dis?losure offeriﬁﬁgptides that are afed for
exper i nent al Ofpaisssestaled Teatyreg: &lerBeNtn CoORRRN AP PSh AN REESLENER"
COMOS! U1 ONSeBAu! Pha kgl B%Bté&ﬂh%sht%vﬁoﬁisgﬁé\‘?ihg%%iléﬂmémrﬁﬁ’é@érpé¥

ef fects and accordingly~are used to pronote or suppress recognition and
destruction e telmey limtludingtuthantngt eind thepederivatiees.i Faadlywtarois efrdegrei t hi n

the body. The utility of t tides gf, th di scl i i
e o T Lo WRePEALL S5 ah L e RESE! o8 SClostety e 1T
di scl osure We%%bﬁ&ﬁle.aarﬂﬁﬁﬁpgf Sé\ggﬁﬁf%ﬂl?é‘%dd?ﬁéd fEFHNSUSHY M thadoresult

henmopoi esis in an animal 1 n nee ereof conprising admnistering to the
ani mal an efiseudti significantht coangec Dheseotermsonpdegree sitouldvaliconstosrd @s | n

Cyet omof annGNCHR 2 HRVERGR o S RASHrREROl ROMBOLIE0 L T dauetgh o

oo or ) & BRI RO R Rledniry 8fthe A TRIndfida. | TP 6D Nemopol esi s,

for exanpl e cause ion~or cytostatic agents. [0053]In yet

i sor der o, 1 RN B OR T R P ERE o rune cyt openi & mul ¢ pl e
aod in parti BOS b CoPPRIGS | It EOTBR0LI CpUORE] A LanalRERRE ASH mont
i Sor dor s sulgip SERHNEG e TRV Yeabreneral oid sUTBHARo A in 1 RRe oRku”

ani mal an ef fet tctidtyawherd thef carnesponding peptislepcampssiof) théenafiesednomond. -

suitably in conbination with a cytostatic nt. I n an.enbodinen th
cytostatic agetydtanyc eﬁQ'CFreFWBM‘Péah%‘ﬁ '}ﬂ/ﬁéﬁ‘%ﬁ'emeg. a?wg%fﬁ%r@rﬂé%ﬁ{ s

di scl osure iﬁgggdes a use of one or nore conpounds of the disclosure as a
medi canent . 6] Al so included in the present disclosure is a use of one

or nore conp of the disclos t ul i-’r,’gm SYS or
henopoi esi s.fbi)g%iell a cgor&@réglg,f L{hﬁe pg?éefe‘rgréﬁ%ci?%ggn's o@% hé g?@éﬁ;ug@re to
prepare a megigaiaNtorhG £69Bbahg of ife Fermdia Isyst em and/ or henopoi esis.

[ 0057] The present disclosure also includes one or nore conpounds of the

di sclosure for use as a nedi cameng, f.@jugxgwl e gp regulate the inmune
system and/ or henopoi esi s.

wherein
X is selected from H, Cq4alkyl, C(O)C1.4alkyl, L-Leu, L-lle and L-Trp;
Y is selected from OH, NHy, NHC1.4alkyl, N(C4.4alkyl)(C1-4alkyl), L-Leu and L-

lle; and

and pharmaceutically acceptable salts, solvates and prodrugs thereof,

where Trp is D-Trp or L-Trp.

[0035] In an embodiment of the disclosure, the compound of Formula |

has the following structure:



[ 0058] The present disclosure also includes a use of one or nore conpounds
of the disclosure to treat a henopoietic disorder. Also included is a use
of one orwoun®/ssampounds of the disclosure to prepare aproEdiAzersimoLo3vo treat
a henopoi etic disorder as well as one or nore conpounds of the disclosure
for use to treat a henopoietic disorder. [0059]1n an enbodi nent the

henopoi etic disorder is selected frominmune cytopenia, multiple nyel oma,
chronic | ynphoid | eukosis, |ynphocytic |ynphonas, |ynphosarcomas and in
particular b-cellular [ynphoid | eucosis. COVPOSI TI ONS [ 0060] According to
anot her aspect of the present disclosureynthe is included a

phar maceuti cal conposition conprising one(.or e conpounds sel ected froma
compound of Fornmula | as defined,above,0any pharnaceutically acceptabl e
salts, solvates, and prodrugs tl ndla pharnmaceutically acceptabl e
carrier. [0061] The conpounds oX fe are suitably formulated into
phar maceuti cal conpositions for jnistration to imals in a biologically
conpatible formsuitable for a nistration in vive/ [ 0062] The conpositions
cont ai ning the conpounds of the disclosure are prepared by known nethods
for the preparation of pharmaceutically acceptable conpositions which are
adm ni stered to subjects, such that an effective quantity of the active
subst ance i whereli Xehd Y aze @is)deafinedwwiboivesanshthersieranicheadistyy attisdt abtl at

vehi cl e. Sui,table vehicles are described, for exanple, in Rem ngton's

Phar maceut i caf® 8@'énces (2003 - 20th edition) and in The United States

Phar macopei a; _The National Fornulary (USP 24 NF19) published in 1999, On
this basis, [PA86kompodnt ABn&MbREINRRE ofithei displosutsicKuls velapted dremi Bns of

t he substan P.asspsi, atdpn_yd t a0 i & c abl e
vehi cl es or (Lg‘li?)ubg-lrf'f} Eglrjlzédcogrll'tlg'ng @ﬁotﬂ%r}; gﬁ@ﬁ?gﬁg@ﬁﬁé %@%Ithr%éﬁfﬁ%bl e
pH and i so- ceiadted front DH Hel pbwsiddl-tigi cal fl ui ds. [0063] The conpounds of
Formula | are used pharmaceutically in the formof the free base, in the

form of sal t{go3#p! vat aa anfiriper herAbadiatont Afl tHeoistIGdLRe Widicontsurkc @pe  of
the disclosure. Acid and basic addition salts are fornmed with the conpounds

of the di sclFsyonda{ i addpeptidessithati whan Xrig selected foe £drau, dviie of L-Tive

parti cul ar t j infed i r inghe for
Excarpl o, -vinonis RECEEECToD OBF NLEF ST Nl BBAURGE Y Bhlfien 20
i dentificat iR seetteddtdra H ey ,atgMmahe C@)Tadamil Y ishelamen fondt-1au e

di scl osure are therefore within the scope of the present disclosure. WO
2009/ 06521 7Rcl®.CA2008/ 002037 [0064] I n accordance with the methods of the
di scl osure, the described conpounds of the disclosure are adnmnistered to a
patient in 0038 ety dh anoembodimpentdifilge disclassire ctheqospaungseofdformula |
adm ni stration, iistwi }(I be understood by those skilled in the art. The
conmpounds o@r?ﬁgqﬂ%% B8Ure are adninistered, for exanpl e, by oral,
parenteral, buccal, bl ingual,, nasal, rectal, patch, punp or transdernal
adm ni strat i%ﬁ"&‘rlﬂﬁré{ﬁ"lﬁhﬁgéééuti cal conpositions fornulated accordingly.
Parenteral adm nistration includes intravenous, intraperitoneal,

subcut aneoud]-LinGlahuig il die-OH; ansepi t hel i al , nasal, intrapul nonary,
intrathecal, rectal and topical nodes of adm nistration. Parenteral

adm ni st r at iHD+-SlRY-TpatileLOHs i nfusi on over a sel ected period of tine.
Suitably the conpounds of the disclosure are adm nistered by the oral

route. Accoili N&-Ds-cRMPoSbidRANaRE the disclosure is suitably fornul ated
for oral dell-!ivery. fYOOGS] I nban embodi nent of the disclosure the

8:825?? 3“2@3@@3@8)?&%#'*/8%&5@%%?é't%%%%‘%ﬁjﬁ%%*?P‘?ﬂ@%ﬁé%%efﬁ%‘- Z?LEF‘ELﬁL o
compound( <) 180551 ol R Briher oG o Samhale o ek asket HisARsYIS | on
retains stahi HAgiGIuSHHHOHOB hasali3sYRESAbrddRIPRiGHEH, 5 UP O about 25 C.

[0040] All of the compounds of Formula | have at least two asymmetric
centers therefore, they may exist as diastereomers. It is to be understood that
all such isomers and mixtures thereof in any proportion are encompassed

within the scope of the present disclosure. Compounds of the present
10



[ 0066] I n an enbodi nent, a conmpound of the disclosure is orally

adm ni stered, for exanple, with an inert diluent or with an assim |l able
edi bl e cawoi2e09/068117it is enclosed in hard or soft shell pgelcaoos/oapsul es,
or it is conpressed into tablets, or it is incorporated directly with the
food of the diet. For oral therapeutic adm nistration, the conpound of the
di sclosure is incorporated with excipient and used in the form of

i ngestible tablets, powders, buccal tablets, troches, capsules, elixirs,
suspensi ons, syrups, wafers, and the like. The ratio of conpound to
excipient is, for exanple, about 0.01%to about 1% [0067]1n another
enbodi nent discI@sprfundntainin@@sumtoisaﬂyasulsstﬁuha'dnatgnm 8tk [raopiicadlyzdtive
Solutions of _a c di scl osure, are wat er SU|tany
i xed with oOLHTRE ARyt quet KoRPdbybRoss Mol R Foebirerphfiad 49188L o
al so prepar efring, gwﬁ%rs% rés&uu@ln RP Inygtehdlse ™ eHival ObirastdPbBiReniad raBerhigr €S
thereof with or W thout alcohol, and in oils. Under ordinary conditions of
storage and feses taresewphiapatheat i snepec oot athis ainyestenyaunigsest dher epeatfict he

s e S Sl B
B e R

preparation of sterile_injectable solutions or dispersions. In all cases
t he form nusk004d]st eri Theagrmpaghdsoffihgi disclosure argt @fﬂpaf%tbxe&b@mlcal

about o ooroRt Eag s T e kndPMRAAE b il SEpcoins, Satfee e

exanpl e, by p@&beﬂgyrﬁth@sn@qmaﬁﬂelatergezmuntArﬁf Gleémendsdor. ag52049r2151) or
wei ghed anmount of the conpound powder. The solution is then filtered,

sterilized, ®oithedd iBrhempaeneds stheg] (Hiavpesmeybnt98orMathags of Organic
adm ni S”at'g ﬁﬁ:ﬁaﬁ%’a" 'Wél%s{chf Uoifuh 34 e3P ﬁ?élﬂéoéﬁ:}q%’ ps. gels or

powders. Aer 0s0 mul at’i ons typicdlly corrprl se a s0 or fine
suspensi on of_ .t active su sta ce in si ol cal | cept.abl e ueous
or non- aqueof%mgil vent “E58" s &3 Pﬁ&%&é@m g%ﬁ %&”g (ﬁg ClgBYE; 3@
quantities 'ébrﬁb@ﬁhd! %fftﬁérFéerﬂaS(Qaise&/rﬁﬁ@:%li‘éd‘?fy’ st‘é’%'—l@ﬁsfe%nb&ﬂ’diﬁ t&qhgor m
of a cartridge or refill for use Wth ‘an atom zi'ng devi ce. Alternatlvely,

t he seal ed cleptidenehrain bealrmm with the ptargiing aneinocacid.udhegyoaess mybbedose

"t ended 1 or ARERIR.PRERTE: of IRTRRET srbins bl Fof o Alfnd G ARUT sl

di spenser, iéstat |UsifgHeametifodbPasthieaddtehand thesmieio® sPRNiARg adhganmsLssed
gas such as conpressed air or an organic propellant such as

f1 uor ochl or ohiitabhcESiDE R iyl eawnyheageas herminanratedingieuPhe f or m of
a punp-atom zer. [0070] Conpositions suitable for buccal or sublingual

adni ni st rat i [@948hc| ude In @beitable lerazodjeent dhe petitad Inys|vesttbeeblocking afcti ve
i ngr edi ent f or nul at a,carrier suc acaci a, . tragacant h,
or el at 1 n 408 ANPCerRHRY LB L TGS S oPapub e Adiia bt aaeh
conveni ent | yar'erkﬁde T&Féﬁc‘?fdu?i'f'@lqﬂé'sg/ﬂ[ﬂﬁs CSmtébI@' MGClﬁn%%‘é@I@ bR Rhown
suppository base such as cocoa butt The conpouhds of the

di scl osure, tar@petamsidied dtheoardn F@rmerxamplem suitaylecarboxnblogkingragerd! one

or in conbinati eut| c abl a r| e not ed
Sbove, “the pREAR. MilbesF TRATRRR, 1o, altrbRaEvhen BEbi oA sy BRI Frdhe ca
nature of thfogKkIAgAGEht iAbREEN mmhe lmtam@m '@'aﬁddb@riz@ﬂ afssypt mindarstetyl
phar maceutical practice. [0072] The cor‘g)ounds of the di scl osure, are
formul at ed anshesuwitabfygrt-butyloxycarbonyl (Boc). The amino acids are then coupled

and the blocking agents subsequently removed. The peptide is optionally

further purified using reverse phase chromatography.

[0044] In an embodiment of the disclosure, the C-terminal amino acid is
blocked at its amino terminal end, suitably with t-butyloxycarbonyl and
coupled to another molecule, such as pentafluorophenol, to form an amino
acid alkyl-ester. This occurs by chilling the mixture of the protected amino
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cont enpor aneous adm ni stration with other agents that nodul ate i mune
responses or henopoiesis, or in conbination with other types of treatnent
for i munwodoeawssars or henopoi etic di sorders. Ther ef or ecTaxorsdiong7t o yet
anot her aspect of the present disclosure, there is included a
pharmaceutical conposition conprising one or nore conpounds selected froma
conpound of Fornula I, and pharnmaceutically acceptable salts, solvates, and
prodrugs thereof, and a pharmaceutically accept able carrier, for the

DR O S e e hol e ERAER  eB 2 sRid Mot e
agent 1o U ety deRUcdtbalRic: Phe RARRRSISHich dhiaRd QﬁFo%m [t&ﬂéé}agﬂfae or

followi ng non-11mti'ng exanples are illustrative rese |sc osure:
EXAMPLES EXANREE Ho@s,eﬂlaeatarmmg)fN IHI—drcyblehExﬁLmea_ r@nm:—v@ﬂ bw) filmatipar gheon of

glog S|5| \C/Jeg( ??éml'qjg%%@/stq@g? @14%%16 Bg)?ﬁnr%él%q?;\e ?gs(,:ldlﬁé ﬂtgﬁe%b? ) ﬂ;lewas
H- Benzot ok St f BT
has then agdaiToPrceted HhoNectel SRR S0 i R EUAGEA T, BRI NInG, a0E L)
L- Tr p- OVeHClorapeptRie, 3uch 4Dy-Bdusiop) inotheNpeseptemmf mhoktndfo(ramide, - 1o- give)

were also then added to the m xture. The suspensi on di ssolved during the
conpl etion o t%‘é‘npeﬁ'&t?@ﬁdal??@fdelﬁ%‘ ﬁéuB@C'é'?'Yr@BmTfFé%r afhe eblOFIGOQS] The

sol vent s verg, SYaR0E aLSMoA PoNBEUR AN SR ASKAYALIRId: RS ipelaipdaln 250

m of EtOAc T0° 8 separatory ed Wt

5% H2SO4, 2%h@ puptide purified, us]ﬁg)réﬂersﬁ phasNRRCBchrndatdyrdphyl. of wat er to a
neutral pH. The organic | ayer was separated and dried vvlth anhydr ous sodi um

sul fate. Aftanag]yi ng TROS&HRE BRsheVaRERALRM dr ysRdialyl BRI Nesingsi due

was di ssolved in"the mxture of 150 m of ethyl ether and” 60 of hekane.
A preci pi t ate@nvestiboalnemhethods eMe’dh owarlamj waigheeswi tiluosesdent urmatefrlalsoo m

ohsors o (it Tl EE SRR Rl Sl e ¢
(b) Prepar atﬂ&ﬁe@éerﬁrrﬁé’l@nb’rslhﬁnin'e@cé%tqg\éﬂérrd!s Hrir %éc@i@é%aﬁrﬁl Qré Q/e95
nol ) of Boc-L-du(0Bzl)-L-T was di ssolved in 50

di chl or onet Heneavn Boa pieredn Skl ¢d Uibfth@aifétl c acid was added to the sol ution
and the m xture was stirred for 40 mn at roomtenperature. The sol vent was
evapor at ed i[0048Fuo an@eptices efitHeadiscobunsaarelicswerted into ¢gihaxmaeeutical

N- et hyl r nor hollneq\g:vﬁs t hen, added to.the m xture, to Sal ution

pH.- 9-9. 2.

1.) [0079] 162HSPY ®ashBa i ingragmie acic sy ipgllgiig,ithglt Smvtation; WCGPS’&'QH%.
acid, sulfuric acid, hydrobromic acid, phosphoric acid, or organic acids
including formic acid, acetic acid, propionic acid, glycolic acid, lactic acid,
pyruvic acid, oxalic acid, succinic acid, malic acid, tartaric acid, citric acid,

benzoic acid, salicylic acid, benezenesulfonic acid, and toluenesulfonic acids.

[0047] The methods described above result in the formation of the
corresponding free acid and/or free amine or one or both of the corresponding
salts thereof. This will depend on the reaction conditions and final isolation
procedures as would be known to a person skilled in the art. The formation
of, or transformation to, a desired compound salt is achieved using standard
techniques. For example, the neutral compound is treated with an acid or
base in a suitable solvent and the formed salt is isolated by filtration,

extraction or any other suitable method.

[0048] The formation of solvates of the compounds of the disclosure
will vary depending on the compound and the solvate. In general, solvates

are formed by dissolving the compound in the appropriate solvent and
12



19.9 g (0.062 nol) of O-(1H Benzotriazo-1-yl1)-N,N,N ,N -tetranethyl -uronium
tetrafl uoroborate (TBTU) was added to the solution and m xed well. Solution
1 was t hewoadaads11o t he m xture. The suspensi on di ssol vedTdwosgordie

conpl etion of reaction after 12-18 hours at roomtenperature.

[ 0080] Sol vents wer'e evaporated in vacua and the residual oil was dissolved
in 250 mM of EtOAc, transferred into a separatory funnel and washed w th
2x75 m of 5% H2SO4, 3x50 m of water, 150 m of 5% NaHCO3, and 3x50 ml of

water to a neutral FH The ort%?nl C Iayer was separated and dried with
anhydr ous so@P@tngutfieaselvaie tiey calinggor H?E‘QE@@A@”MV%@tapOT% Pvatevigcuum

of ot L oac PR SRt i aipber e A AR 00" of hexane vas
and washod wfAHEE o7 br@hyet o8 e riBadidCiol FOTBEEHe. cor RERERS an:

subsequent | YC&Wé?ﬂlonpr&%}J ﬂﬁ‘méoe\bvﬂhmllé’lﬁeﬁw)@iréiﬁ a?%o&ﬂdcd?ﬁéxﬁ'yr&lps-o 85
(CHC13: Et OAc: MeOH=6 1). (c) Preparation of H L-1le-L Trp- ONa

[ 0084] 100 m Fer axample,r @vetlakiae hyd®Xxy20r rAMiGP DRSO F aoacyA@tued aatmedano
19.4 g (0. 025,

then added t ég(?n%ﬂdul_ Ih'e?wésgngééﬁg %% %@o‘%\/{g"d‘a@& |nn' OI}IX%%pC@ ‘i on

of the reacta@racm‘ ERtoride 4n fwnaﬁn t SEMMECORTREH @btdrs wHibe h%‘?b\&fééinsuﬁl&éﬁ t hen
evaporated in vacuo and the’'resi dual oil was dissolved in 200 m of EtOAc

and 200 nl o®@s RERATLgS &l pheayiseerse @liphalic (Csepaestarpyaeyloxanethyhestgss er

| ayer was of and separated and the pH of the
SO?/U'[I on vvasé%&gﬂﬁté% ﬁgwboﬁqug@&l c aci 8 The wat er sol Eti on was then
evapor at ed m ni num 600 nl of ethanol was the dded
TP e oo dbOSBE"S, colmsPnB.CRsRs P e Riasl e d b OV sk RoUfER. Binanol
and then drijgdig r[c@qgazgé‘%f ?fcﬂé@tl\)@%r&lpg ﬂ)ér@@eﬂ%ldéﬂ@aaﬁ&\%u&o éadive
(CHC13: MeOH: 32% A ke manner, the foll ow ng

addi ti onal cgropipsnsscines eeqmwpagredps lattaclnde(éassabatltuemm ﬂﬂs IS achieved by

Ly G o L HepnE. B doyenlipngl. protebitid | BugS yloh iamiie"al” Besorbéd

H-L- Leu- L- y-‘@ratdetiVe Bretip¥eh 2R9anREREmREY! %Zﬂﬁ%/, AR OB Ed-PMRUm Press,
1973 and in Greene, T.W. and Wuts, P.G.M., “Protective Groups in Organic
Synthesis”, John Wiley & Sons, 3" Edition, 1999.

IIl. USES/METHODS

[0051] The present disclosure offers peptides that are used for
experimental purposes and in medicine. The peptides and pharmaceutical
compositions containing the peptides have significant immunoregulatory
effects and accordingly are used to promote or suppress recognition and
destruction of abnormal or mutant cell types or antigens which arise within the
body. The utility of the peptides of the present disclosure is seen in more

detail with reference to the Examples.

[0052] In one aspect, the disclosure provides a method of modulating
the immune system and/or hemopoiesis in an animal in need thereof
comprising administering to the animal an effective amount of one or more
compounds of the disclosure. In one embodiment, the disclosure provides a
method of stimulating the immune system of an animal. In another

embodiment, the disclosure provides a method of restoring hemopoiesis in an

13



[ 0087] This exanple sets out physical organic data with respect to various
enbodi nents of the conpounds of the present disclosure. Table 1 contains
Rfi (i n owbanefwszymet hanol - 32% acetic acid = 60: 45: 20) pamaCARHEB/002037

but anol - pyri di ne-water-acetic acid = 5:5:4:1) values for a nunber of
conpounds Fornula |I. EXAMPLE 3 [0088] The bi ol ogical activity of the novel
pepti des was conpared to that of HL-1lle-L-3 u-L-Trp-OH and ot her reference
peptides. The results are presented in Tables 2-4. Irradiation [0089] Test
animals were irradiated with 60Co ganma-rays at ? dose rate of 0.8 Gy per
mn. Bone MR WiEh pmaRired,BeBaRoIeRE afUd EXRTRIE: RYSEDPY sM@HIateln&F s
were irradi &t&ﬁéa @ngose of 4 Gy. The suspension of bone marrow cells of
I ntact ani mal’'s” was |P adiated with 1 Gy, 5-10 min prior to injection to

lethal ly irr@adiEaed recipi.ent ey i de | Qt lcC
propert?/es alﬂgg?j‘ne ef ﬁg'cfeto%qg%@?@%gg@% th?odg'gﬁlg%'lﬂ)rg %@g@egt%ﬁ&%&%

[ 0090] Sti multpddtipg Benfdpdistio eEsstaert ifop éxarhple, htdutrBlimitaticr td-i®mune
irradiated mce was studied with different routes of adm nistration of the
peptides. [ Ciybagenia, t multiper poxeloma  Ichsiic 5 lympkoids olgukasih, ghewhasyte

i Lﬁﬁgz‘”?ot'?@bhgfﬁ%}? aﬁé@%&%@%?@%‘ P a}%ﬁ?éﬁﬁ@#j@@?%ﬁ#%%ﬂéfﬁ”d
! e SRR :

o vad Cndob8aT’ e, ' Mraibiber; abadleriirtg; Meclshi wipfideS A Métd tor,

shows resul tigs HHoNEniBhe 2RI/ b ?\aﬁﬂip%:glreéaigaedégis%h whidpcERi an3amhtas the

results using oral admnistration. shows the effects of different
doses and r aunesrising atiministening torthefanimal Bhesffedtive-amdupt GHopeedremerie e

tid d HL-1le-L:yd y-L-Trp- OH. tid f t.h I scl .
e he e T L otk Es RS oL Rebr eSSl R
oral activitp aémBobiMee®, tHEAEYEHEREyRNt RecitARl ®x§areEsor rg;{éruTeTm.showed
now activity when adm ni stered orally.” TABLE 1 Peptide [

[0055] The present disclosure includes a use of one or more

compounds of the disclosure as a medicament.

[0056] Also included in the present disclosure is a use of one or more
compounds of the disclosure to regulate the immune system and/or
hemopoiesis. as well as a use of one or more compounds of the disclosure to

prepare a medicament to regulate the immune system and/or hemopoiesis.

[0057] The present disclosure also includes one or more compounds of
the disclosure for use as a medicament, for example to regulate the immune

system and/or hemopoiesis.

[0058] The present disclosure also includes a use of one or more
compounds of the disclosure to treat a hemopoietic disorder. Also included is
a use of one or more compounds of the disclosure to prepare a medicament
to treat a hemopoietic disorder as well as one or more compounds of the

disclosure for use to treat a hemopoietic disorder.

[0059] In an embodiment the hemopoietic disorder is selected from
immune cytopenia, multiple myeloma, chronic lymphoid leukosis, lymphocytic

lymphomas, lymphosarcomas and in particular b-cellular lymphoid leucosis.

14



Rf2 HL-1le-L-Ad u-L-Trp-OH (conparison peptide) 0.38 0.54
HL-1le-y-Qu-L-Trp-OH 0.37 0.51 H1lle-D-Q@ u-(DTrp)-0OH (conpari son
pepti de) WO260906547H L-y- A u-D Trp-L-1le-CH 0.33 0.51 PCT/CA2008/002037
HL-y-Gu-L-Trp-L-11e-0OH 0.33 0.52 HL-Leu-L-d u-L-Trp-0OH (conpari son

pepti de)

COMPOSITIONS

[0060] According to another aspect of the present disclosure, there is
included a pharmaceutical composition comprising one or more compounds
selected from a compound of Formula | as defined above, and
pharmaceutically acceptable salts, solvates, and prodrugs thereof, and a

pharmaceutically acceptable carrier.

[0061] The compounds of the disclosure are suitably formulated into
pharmaceutical compositions for administration to animals in a biologically

compatible form suitable for administration in vivo.

[0062] The compositions containing the compounds of the disclosure
are prepared by known methods for the preparation of pharmaceutically
acceptable compositions which are administered to subjects, such that an
effective quantity of the active substance is combined in a mixture with a
pharmaceutically acceptable vehicle. Suitable vehicles are described, for
example, in Remington's Pharmaceutical Sciences (2003 - 20th edition) and
in The United States Pharmacopeia: The National Formulary (USP 24 NF19)
published in 1999. On this basis, the compositions include, albeit not
exclusively, solutions of the substances in association with one or more
pharmaceutically acceptable vehicles or diluents, and contained in buffered

solutions with a suitable pH and iso-osmotic with the physiological fluids.

[0063] The compounds of Formula | are used pharmaceutically in the
form of the free base, in the form of salts, solvates and as hydrates. All forms
are within the scope of the disclosure. Acid and basic addition salts are
formed with the compounds of the disclosure for use as sources of the free
base form even if the particular salt per se is desired only as an intermediate
product as, for example, when the salt is formed only for the purposes of
purification and identification. All salts that can be formed with the
compounds of the disclosure are therefore within the scope of the present

disclosure.
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0.33 0.52 HL-Leu-L-y-Qu-L-Trp-O4 0.32 0.51 WO
2009/ 065217PCT/ CA2008/ 002037 TABLE 2 | Gy Peptide Col ony count Stinulation
i ndex Actwwoi2oge/05217Control 10.2 0.3 1 100 PCT/CA2008/002037

[0064] In accordance with the methods of the disclosure, the described
compounds of the disclosure are administered to a patient in a variety of
forms depending on the selected route of administration, as will be
understood by those skilled in the art. The compounds of the disclosure are
administered, for example, by oral, parenteral, buccal, sublingual, nasal,
rectal, patch, pump or transdermal administration and the pharmaceutical
compositions formulated accordingly. Parenteral administration includes
intravenous, intraperitoneal, subcutaneous, intramuscular, transepithelial,
nasal, intrapulmonary, intrathecal, rectal and topical modes of administration.
Parenteral administration is by continuous infusion over a selected period of
time. Suitably the compounds of the disclosure are administered by the oral
route. According the composition of the disclosure is suitably formulated for

oral delivery.

[0065] In an embodiment of the disclosure the pharmaceutical
composition contains about 0.01% to about 1%, suitably about 0.01% to
about 0.5%, of one or more compounds of the present disclosure. The
composition is prepared, for example, by mixing the carrier and the
compound(s) at a temperature of about 40 °C to about 70 °C, the composition

retains stability in solution for 3 years at temperatures up to about 25 °C.

[0066] In an embodiment, a compound of the disclosure is orally
administered, for example, with an inert diluent or with an assimilable edible
carrier, or it is enclosed in hard or soft shell gelatin capsules, or it is
compressed into tablets, or it is incorporated directly with the food of the diet.
For oral therapeutic administration, the compound of the disclosure is
incorporated with excipient and used in the form of ingestible tablets,
powders, buccal tablets, troches, capsules, elixirs, suspensions, syrups,
wafers, and the like. The ratio of compound to excipient is, for example,
about 0.01% to about 1%.

[0067] In another embodiment, a compound of the disclosure is
administered parenterally. Solutions of a compound of the disclosure are

prepared in water suitably mixed with a surfactant such as
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hydroxypropylcellulose. Dispersions are also prepared in glycerol, liquid
polyethylene glycols, DMSO and mixtures thereof with or without alcohol, and
in oils. Under ordinary conditions of storage and use, these preparations
contain a preservative to prevent the growth of microorganisms. A person

skilled in the art would know how to prepare suitable formulations.

[0068] The pharmaceutical forms suitable for injectable use include
sterile aqueous, normal saline, salt or buffered solutions or dispersion and
sterile powders for the extemporaneous preparation of sterile injectable
solutions or dispersions. In all cases the form must be sterile and must be
fluid to the extent that easy syringability exists. The ratio of compound to
solvent is, for example, about 0.001% to about 0.1%. Injectable compositions
are prepared, for example, by adding the appropriate amount of solvent to an
accurately weighed amount of the compound powder. The solution is then

filtered, sterilized, bottled or ampouled.

[0069] Compositions for nasal administration are conveniently
formulated as aerosols, drops, gels or powders. Aerosol formulations typically
comprise a solution or fine suspension of the active substance in a
physiologically acceptable aqueous or non-agueous solvent and are usually
presented in single or multidose quantities in sterile form in a sealed
container, which can take the form of a cartridge or refill for use with an
atomizing device. Alternatively, the sealed container is a unitary dispensing
device such as a single dose nasal inhaler or an aerosol dispenser fitted with
a metering valve which is intended for disposal after use. Where the dosage
form comprises an aerosol dispenser, it will contain a propellant which is for
example, a compressed gas such as compressed air or an organic propellant
such as fluorochlorohydrocarbon. The aerosol dosage forms can also take

the form of a pump-atomizer.

[0070] Compositions suitable for buccal or sublingual administration
include tablets, lozenges, and pastilles, wherein the active ingredient is
formulated with a carrier such as sugar, acacia, tragacanth, or gelatin and

glycerine. Compositions for rectal administration are conveniently in the form
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0O + HL-1le-L-Q u-L-Trp-OCH (conparison peptide) 8.2 0.5**
O+ HL-1le-y-@Qu-L-Trp-CH 8.6 0.7** 0.8 84 +
- 3 wOD2009ek2111e-OH 6.2 0.5** 0.6 61 PCT/CA2008/002037



+ HL-Trp-L-Gu-L-11e-CH 8.1 1.0** 0.8 79 + HL-y-Qu-L-Trp-L-11e-OH 7.5
0.5** 0.7 73 + HL-Leu-L-AQu-L-Trp-OH 7.6 O0.7** 0.7 74 +
H L- Leu- LW@-2@un6k21Tr p-OH 6.9 0.6** 0.7 69 PCT/CA2008/002037

of suppositories containing a conventional suppository base such as cocoa
butter.

[0071] The compounds of the disclosure, are administered to an
animal, suitably a human patient, alone or in combination with
pharmaceutically acceptable carriers, as noted above, the proportion of which
is determined by the solubility and chemical nature of the compound, chosen

route of administration and standard pharmaceutical practice.

[0072] The compounds of the disclosure, are formulated alone or for
contemporaneous administration with other agents that modulate immune
responses or hemopoiesis, or in combination with other types of treatment for
immune disorders or hemopoietic disorders. Therefore, according to yet
another aspect of the present disclosure, there is included a pharmaceutical
composition comprising one or more compounds selected from a compound
of Formula |, and pharmaceutically acceptable salts, solvates, and prodrugs
thereof, and a pharmaceutically acceptable carrier, for the preparation of a
medicament for the treatment of immune disorders or hemopoietic disorders,
optionally to be used contemporaneously with another agent to treat immune

disorders or hemopoietic disorders.

[0073] The following non-limiting examples are illustrative of the

present disclosure:

EXAMPLES

EXAMPLE 1

Preparation of H-L-lle-L-Glu-L-Trp-OH

(a) Preparation of Boc-L-Glu(OBzl)-L-Trp-OMe

[0074] 16.9 g (0.05 mol) of Boc-L-Glu(OBzl)-OH was dissolved in
dioxane. 18.5 g (0.058 mol) of O-(1H-Benzotriazo-1-yl)-N,N,N',N'-tetramethyl-
uronium tetrafluoroborate (TBTU) was then added to the solution and mixed
well. 12.7 g (0.05 mol) of L-Trp-OMe*HCI and 25.3 ml (0.25 mol) of N-
methylmorpholine (to pH ~9-9.2) were also then added to the mixture. The
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Note: The data in the Table are the average of two tests; peptides were
Injected intraperitoneally in a dose of 100 ug/kg, 30 min after injection
of bone mEORow/wsHPensi on. *- P<0.05 as conpared w th treTiaa2eastoozsnt r ol ;
** - P<0.05 as conpared with irradiated animals. WO

2009/ 065217PCT/ CA2008/ 002037 TABLE 3 | Gy Peptide (per os) Col ony count
Stimulation index Activity A - Control 10.3 0.6 1 100 +

suspension dissolved during the completion of the reaction after 12-18 hours

at room temperature.

[0075] The solvents were evaporated in vacuo and the residual oil was
dissolved in 250 mi of EtOAc, transferred into a separatory funnel and washed
with 50 ml of 5% H2S04, 2x50 mi of water, 150 ml of 5% NaHCO3 and 3x50
ml of water to a neutral pH. The organic layer was separated and dried with

anhydrous sodium sulfate. After drying, the EtOAc was evaporated in vacuo.

[0076] The residue was dissolved in the mixture of 150 ml of ethyl ether
and 60 ml of hexane. A precipitate was formed, filtered off and washed with a

mixture of 100 ml of ethyl ether and 50 ml of hexane and subsequently dried.

[0077] The vyield was 215 g (79.9%) and had an Ry = 0.83
(CHCI5:EtOAc:MeOH:AcOH=6:3:1:0.1).

(b) Preparation of Fmoc-L-lle-L-Glu(OBz|)-L-Trp-OMe

[0078] 26.9 g (0.05 mol) of Boc-L-Glu(OBz!)-L-Trp-OMe was dissolved
in 50 ml of dichloromethane. 50 mi of trifluoroacetic acid was added to the
solution and the mixture was stirred for 40 min at room temperature. The
solvent was evaporated in vacuo and the residual oil was dissolved in
dioxane. N-methylmorpholine was then added to the mixture to a pH ~98-9.2,
(Solution 1.)

[0079] 16.9 g (0.048 mol) of Fmoc-L-lle-OH was dissolved in dioxane.
19.9 g (0.062 mol) of O-(1H-Benzotriazo-1-yl)-N,N,N',N'-tetramethyl-uronium
tetrafluoroborate (TBTU) was added to the solution and mixed well. Solution
1 was then added to the mixture. The suspension dissolved during the

completion of reaction after 12-18 hours at room temperature.

[0080] Solvents were evaporated in vacuo and the residual oil was
dissolved in 250 ml of EtOAc, transferred into a separatory funnel and washed
with 2x75 ml of 5% H>SO,4 3x50 ml of water, 150 ml of 5% NaHCO3 and 3x50
ml of water to a neutral pH. The organic layer was separated and dried with
anhydrous sodium | sulfate. After drying, the EtOAc was evaporated in

vacuum.
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- 5.90.3* 0 + HL-1le-L-@ u-L-Trp-CH (conparison peptide) 5.6 0.5 0 0 +
HL-1le-L-y-Qu-L-Trp-OH 8.6 0.7** 0.8 83 + HL-y-Qu-D Trp-L-1le-OH 6.8
0.5 * 0. AW6Rk089/065217 PCT/CA2008/002037

[0081] The residue was dissolved in 200 ml of hot EtOAc. A mixture of

300 ml of ethy! ether and 200 ml of hexane was then added to the solution.

[0082] A precipitate was formed, filtered off, and washed with a mixture

of 50 ml of ethyl ether and 50 ml of hexane and subsequently dried.

[0083] The vyield was 285 g (73.8%) and had an R; =0.85
(CHCI3:EtOAc:MeOH=6:3:1).

(c) Preparation of H-L-lle-L-Glu-L-Trp-ONa

[0084] 100 ml of dichloromethane and 120 ml of isopropanol were
added to 19.4 g (0.025 mol) of -L-lle L-Glu(OBzl)-L-Trp-OMe. 24 ml of 3N
NaOH was then added to the mixture. The suspension dissolved during the
completion of the reaction after 3-4 hours at room temperature. The solvents
were then evaporated in vacuo and the residual oil was dissolved in 200 mi of
EtOAc and 200 ml of water, and transferred into a separatory funnel. The
water layer was washed with 100 ml of EtOAc and separated and the pH of
the solution was adjusted to 6.2 with acetic acid. The water solution was then
evaporated in vacuo to a minimum volume. 600 mi of ethanol was then added

to the residue. A precipitate was formed, filtered off, washed with ethanol and

then dried.

[0085] The yield was 8.9 g (76.0%) and had an R;=0.53 (CHCl;:MeOH:
32% AcOH=5:3:1).

[0086] In a like manner, the following additional compounds were
prepared:

H-L-lle-L-Glu-L-Trp-OH
H-L-lle-y-Glu-L-Trp-OH
H-lle-D-Glu-(D-Trp)-OH
H-L-y-Glu-D-Trp-L-lle-OH
H-L-y-Glu-L-Trp-L-lle-OH
H-L-Leu-L-Glu-L-Trp-OH and
H-L-Leu-L-y-Glu-L-Trp-OH
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H L-
H L-
0 +

lle-DDQu-D-Trp-OH 5.8 0.3 00 + HL-Trp-L-3 u-L-
Qu-L-yTrp-lle-OH 7.7 0.6** 0.7 75 + HL-Leu-L-Gu-L-Trp-OH 6.2
WO 2009/065217 PCT/CA2008/002037

lle-CH 5.9 0.8

EXAMPLE 2

[0087] This example sets out physical organic data with respect to
various embodiments of the compounds of the present disclosure. Table 1
contains Rf; (in chloroform-methanol-32% acetic acid = 60:45:20) and Rf (in
butanol-pyridine-water-acetic acid = 5:5:4:1) values for a number of

compounds Formula I.
EXAMPLE 3

[0088] The biological activity of the novel peptides was compared to
that of H-L-lle-L-Glu-L-Trp-OH and other reference peptides. The results are

presented in Tables 2-4.
Irradiation

[0089] Test animals were irradiated with ®°°Co gamma-rays at a dose
rate of 0.8 Gy per min. Bone marrow recipients were irradiated with a dose of
8 Gy; donors were irradiated with a dose of 4 Gy. The suspension of bone
marrow cells of intact animals was irradiated with 1 Gy, 5-10 min prior to

injection to lethally irradiated recipients.

A study of the peptide radiotherapeutic properties and the effect on

hematopoietic progenitor population

[0090] Stimulation of CFU-S regeneration in the bone marrow of 1-Gy
irradiated mice was studied with different routes of administration of the
peptides.

[0091] For this purpose, at least 5 mice from each group were killed

and their bone marrow was obtained. Cell suspension was prepared and
injected to lethally irradiated mice. After 9 days, spleen colonies were counted
to determine the CFU-S content in 1-Gy irradiated donors who received the
peptide. The results are summarized in Tables 2-4. Table 2 shows results
using intraperitoneal administration, while Table 3 shows the results using oral

administration. Table 4 shows the effects of different doses and routes of
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H L-Leu-L-y-@u-L-Trp-OH 6.7 0.7** 0.7 67 Note: The data in the Table are
the average of two tests; peptides were given by oral gavages in a dose of
100 ug/ kgwo2009mies21af t er i njection of bone marrow suspen®CoOMCA2008/008080. 05 as
conpared with the intact control; ** - P<0.05 as conpared with irradi ated
animals. WD 2009/ 065217PCT/ CA2008/ 002037 TABLE 4 Radi ati on Dose Pepti de
Pepti de dose, ug/kg Route of adm nistration Col ony count

administration of H-L-lle-L-Glu-L-Trp-OH (reference peptide) and H-L-lle-L-y-
Glu-L-Trp-OH (peptide of the present disclosure).
[0092] The result clearly show that peptides comprising a L-y-Glu-Trp

show oral activity while those that comprise the more common L-Glu-Trp

showed now activity when administered orally.
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% stimulation - - - -

11.9 0.4 100 1 Gy - - -

HL-1le-L-G u-L-Trp-CH 10 IP 97 0.4* 82

WO 2009/065217

6.2 - 0.6** 0 1 Gy

PCT/CA2008/002037
TABLE 1
Peptide R Rt
H-L-lle-L-Glu-L-Trp-OH 0.38 0.54
(comparison peptide)
H-L-lle-y-Glu-L-Trp-OH 0.37 0.51
H-lle-D-Glu-(D-Trp)-OH 0.36 0.54
(comparison peptide)
H-L-y-Glu-D-Trp-L-lle-OH 0.33 0.51
H-L-y-Glu-L-Trp-L-lle-OH 0.33 0.52
H-L-Leu-L-Glu-L-Trp-OH 0.33 0.52
(comparison peptide)
H-L-Leu-L-y-Glu-L-Trp-OH 0.32 0.51
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1 G HL-1lle-L-Gu-L-Trp-OH 100 IP 9.6 0.7* 81 1 Gy HL-1le-L-G u-L-Trp-OH
1000 IP 11.8 0.9* 100 1 Gy HL-1le-L-Q u-L-Trp-OH 100 per/os 6.7 0.5 0 1

Gy H L-1Iweoleeassi17Tr p- OH PCT/CA2008/002037
TABLE 2
1 Gy Peptide Colony Stimulation Activity

count index %

- Control 10.21£0.3 1 100
+ - 46+0.2* 0
+ H-L-lle-L-Glu-L-Trp-OH 8.2 +0.5* 0.8 80

(comparison peptide)

+ H-L-lle-y-Glu-L-Trp-OH 8.6 £ 0.7* 0.8 84
+ H-L-y-Glu-D-Trp-L-lle-OH 6.2+0.5* 0.6 61
+ H-L-Trp-L-Glu-L-lle-OH 8.1+1.0% 0.8 79
+ H-L-y-Glu-L-Trp-L-lle-OH 7.5+ 0.5* 0.7 73
+ H-L-Leu-L-Glu-L-Trp-OH 7.6 0.7 0.7 74
+ H-L-Leu-L-y-Glu-L-Trp-OH 6.9+ 0.6** 0.7 69

Note: The data in the Table are the average of two tests; peptides were

injected intraperitoneally in a dose of 100 ug/kg, 30 min after injection of bone

marrow suspension.

* - P<0.05 as compared with the intact control,

** - P<0.05 as compared with irradiated animals.
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1000 per/os 6.1 -0.3 01 G HL-1lle-L-y-Qu-L-Trp-OH 10 IP 7.6 0.7* 64 1
Gy HL-1lle-L-y-Qu-L-Trp-OH 100 | P 8.20.4* 69 1 H L- 1l e- L-y-d u- L- Tr p- OH
1000 I P WO 2009/065217 PCT/CA2008/002037
TABLE 3
1 Gy Peptide Colony Stimulation Activity
(per os) count index %

- Control 10.3+0.6 1 100

+ - 5.9+ 0.3% 0

+ H-L-lle-L-Glu-L-Trp-OH 56+0.5 0 0

(comparison peptide)

+ H-L-lle-L-y-Glu-L-Trp-OH 8.6 +0.7** 0.8 83

+ H-L-y-Glu-D-Trp-L-lle-OH 6.8+05* 0.7 66

+ H-L-lle-D-Glu-D-Trp-OH 58+0.3

+ H-L-Trp-L-Glu-L-lle-OH 59+0.8

+ H-L-Glu-L-yTrp-lle-OH 7.7 £0.6™ 0.7 75

+ H-L-Leu-L-Glu-L-Trp—OH 6.2+0.3 0 0

+ H-L-Leu-L+y-Glu-L-Trp-OH 6.7+ 0.7 0.7 67

Note: The data in the Table are the average of two tests; peptides were given

by oral gavages in a dose of 100 ug/kg, 30 min after injection of bone marrow

suspension.

* - P<0.05 as compared with the intact control;

** - P<0.05 as compared with irradiated animals.
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10.40.6* 87 1 G HL-1le-L-y-GQu-L-Trp-OH 10 per/os 6,9 0,7 01 &
HL-1le-L-y-@ u-L-Trp-OH 100 per/os 8,3 0,4 * 70 1 &

H L- 11 e- Lw@-2@n6E21Tr p- OH 1000 per/os 10.70.8* 90 PCT/CA2008/002037
TABLE 4
Radiation Peptide Peptide Route of Colony %
Dose dose, | administration count stimulation
ug/kg
- - - - 11.9+04 100
1 Gy - - - 6.2 = 0.6™ 0
1 Gy H-L-lle-L-Glu-L-Trp-OH |10 IP 9.7 + 0.4% 82
1 Gy H-L-lle-L-Glu-L-Trp-OH | 100 IP 9.6 +0.7" 81
1 Gy H-L-lle-L-Glu-L-Trp-OH  [1000 |IP 11.8 +0.9* 100
1 Gy H-L-lle-L-Glu-L-Trp-OH 1100 per/os 6.7+0.5 0
1 Gy H-L-lle-L-Glu-L-Trp-OH | 1000 per/os 6.1 0.3 0
1 Gy H-L-lle-L-y-Glu-L-Trp-OH (10 IP 76=+0.7" 64
1 Gy H-L-lle-L-y-Glu-L-Trp-OH | 100 IP 8.2+0.4* 69
1 Gy H-L-lle-L-y-Glu-L-Trp-OH [1000 (IP 10.4+0.6* 87
1 Gy H-L-lle-L-y-Glu-L-Trp-OH |10 per/os 6,9+0,7 0
1 Gy H-L-lle-L-y-Glu-L-Trp-OH | 100 per/os 83+04” 70
1 Gy H-L-lle-L-y-Glu-L-Trp-OH [ 1000 |per/os 10.7+0.8* 90

Note: The data in the Table are the average of two tests; peptides were given

30 min after injection of bone marrow suspension.

*_ P<0.05 as compared with the intact control;

** _ P<0.05 as compared with irradiated animals.

26




Note: The data in the Table are the average of two tests; peptides were
given 30 mn after injection of bone marrow suspension. * - P<0.05 as
conpar ed wot2boydss217nt act control; ** - P<0.05 as conpar edTwiAzhosiaozmsdi at ed
animals. WD 2009/ 065217PCT/ CA2008/ 002037 CLAI MS: 1. A conmpound sel ected
froma conpound of the Formula 1: X-L-y-Q@ u-Trp-Y(l) wherein X is selected
fromH, Cl4alkyl, C(0)C _4dalkyl, L-Leu, L-Ile and L-Trp; Y is selected from
OH, NH2, NHC _aal kyl, N(C _A4al kyI)(Cl 4al kyl), L-Leu and L-Ile; and and
phar maceut i cq_m cceptable salts, solvates and prodrugs thereof, where Trp
is DTrp or Mﬁa 2. The corrpound according to claim21 having the

follow ng structure: (1) wherein X and Y are as defined in claim1l and

the stereochem stry at * is L and at ** is Dor L. 3. The conpound
according tq cAghm m;ﬂo Al SeleBAAN 2bdripodlPsf he ¢ Iférﬁmlétl q0) G, L-Leu and
L-11e. he Co accor Ing to any one claims 1-3, wherein Y is

sel ected from OH, L-Leu and L- 115'( Ly-Glu-Trp-Y (1)

wherein
X is selected from H, Cq.4alkyl, C(O)Cy.salkyl, L-Leu, L-lle and L-Trp;
Y is selected from OH, NH,, NHCsalkyl, N(C1.4alkyl)(C1.4alkyl), L-Leu and L-

lle; and
and pharmaceutically acceptable salts, solvates and prodrugs thereof,
where Trp is D-Trp or L-Trp.

2. The compound according to claim 1 having the following structure:

wherein X and Y are as defined in claim 1 and the stereochemistry at * is L

and at *is D or L.

3. The compound according to claim 1 or 2, wherein X is selected from H,
C(O)CHs, L-Leu and L-lle.

4. The compound according to any one of claims 1-3, wherein Y is selected
from OH, L-Leu and L-lle.
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5. The conmpound according to claim1l or 2, wherein, when X is selected from
L-Leu, L-Ile or L-Trp, Y is selected fromOH NH2, NHCL.4al kyl and N(C _

4al kyl ) (GvVO2addkpEd17 6. The conpound accordi ng to cl ai mPETarA2208/0n2037 €i N,
when X is selected fromH and C(0)Cl1 4alkyl, Y is selected fromL-Leu and
L-11e. 7. The conmpound according to claim1l, selected from
HL-11le-L-y-Qu-L-Trp-OH, HL-y-@ u-D Trp-L-1le-OH

HL-y-Gu-L-Trp-L-1le-OH, and H L-Leu-L-y-Q u-L-Trp-OH. 8. The conpound
according to claim1, that is H1lle-y-du-Trp-OH . 9. A pharnmaceuti cal
conposi t i on tohf$ COMRPURIRGFHIRIAG ta cldng ﬁbatWhgmnowgelasp@s%??éeq_f@,m and a
phar maceuti ga C b car il h i C it i on
accor di ng tg' '6%%1 %qgefa%?g'r Efﬁ’a?e% ?%lredoer%grrogﬂ%rﬁ’i E{H;E:?\lﬂg% .Eﬁlﬁl- 9@\@%{ lod of
regul ati ng thkyl)(@uadkyd)yst em and/ or henopoi esi s conprising adnministering to
an animal in need thereof, an effective anount of one or nore conpounds
according to any one of clains 1-8. WD 2009/ 065217PCT/ CA2008/ 002037 12.
The net hod according to claim 11, wherein the i mune systemin the aninal

is stinulat %@-Th%%og%ﬁ%&%ﬁdiﬁ%@%ﬁﬁ@g bP2ChALFBIA Iwh¥h X Ride Il Q8BRS S

is restored in the I . of treating henopoietic disorders,
conpri si ng atiandiGQO)&yisalkyl & iarseladted ifrommLdestandbrleof , an ef fecti ve anount
of one or nore conpounds according to any one of clainms 1-8. 15. The
met hod according to claim 14, wherein the henopoietic disorder is selected
frominmne cytopenia, nultiple nyeloma, chronic |ynphoid |eukosis,
| ynphocyti ¢ 7 e emsound BRESEHELR @SN Adséidckdl frathar | ynphoi d I eucosis.
H-L-lle-L-y-Glu-L-Trp-OH,;
H-L-y-Glu-D-Trp-L-lle-OH;
H-L-y-Glu-L-Trp-L-lle-OH; and

H-L-Leu-L-y-Glu-L-Trp-OH.
8. The compound according to claim 1, that is H-lle-y-Glu-Trp-OH.

9. A pharmaceutical composition comprising a compound according to any

one of claims 1-8, and a pharmaceutically acceptable carrier.

10. The pharmaceutical composition according to claim 9, formulated for oral

administration.

11. A method of regulating the immune system and/or hemopoiesis
comprising administering to an animal in need thereof, an effective amount of

one or more compounds according to any one of claims 1-8.
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12. The method according to claim 11, wherein the immune system in the

animal is stimulated.

13. The method according to claim 11, wherein hemopoiesis is restored in

the animal.

14. A method of treating hemopoietic disorders, comprising administrating to
an animal in need thereof, an effective amount of one or more compounds

according to any one of claims 1-8.

15. The method according to claim 14, wherein the hemopoietic disorder is
selected from immune cytopenia, multiple myeloma, chronic lymphoid
leukosis, lymphocytic lymphomas, lymphosarcomas and p-cellular lymphoid

leucosis.
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