TI TLE: NOVEL | MMUNOREGULATORY PEPTI DES, COWPCSI TI ONS AND USES THEREOF
FI ELD [ 0001] The di sclosure relates to i munoregul atory peptides, a
phar maceuti cal conposition containing the peptides and uses thereof.
BACKGROUND [ 0002] I n practical medicine, thymc extracts, anong them
thynmosin fraction 5 and thymalin (U. S. Patent No. 5,070,026) are

wi dely known regul ators of immune processes. The extracts consi st of
a variety of polypeptides. Their production fromnatural sources is

limted by tmﬁ_ﬁmd t%Wl@éh@él@%‘ﬁ(?&?ﬁl}?éfﬂ%%%@nﬁogﬁléﬂé ARD

subst ances and a consi derable variabi her'r ysi cochem ca

par anet ers ardSBBAHEREAF properties. Besides, the ballast conponents
present in natural thymc preparations may cause side effects in
patients. ThiBELBtter fact has spurred the devel opnment of synthetic
pepti des. A nunber of peptides with i munoregul atory effects have

been previ ougogosynt hegihaeddisébbiifat gatatd¥. t015ﬁﬁﬁﬁﬁore§aaféﬁ§lr_erﬁep&ibes, a
230052, US Patent No. 5008246 and US Patent No. 50137/23. There are

al so pat ent s Rhagngcesticabgampesitien cerfamitg BePantesa0d vess exedh bi ng
the peptide Hlle-Au-Trp-Y, where Y is OH or a substituted anmide (C
- C3). [0003]BRAEKRCHROWYNE synt hesi zed peptides has a certain set of
necessary properties, is highly active, low toxic, has no side )
ef fects, and [B892k her eforsagtisal seeficine niindt rextractse amonghdhem thymosin

limtations fQr.wd i e e i i e,

i nstabi |ty VHSHohaR: %‘F‘gt@@&”@y(uc)s%aﬁy%ﬂft@b' BOPREBE 413, W known
met hods for irepulattregoenmynme @Erodessebi (Mheofextrapispiconsist @fieaolafidty mof
SOMARY | 000 AOMREPHRRS e 1o pF 9P TR GFAIBEL TGS, e ITRd by the
pepti des havidaghgiGEa0 bRStHICEbRT proBESN W 8helad tofl BB @tbStadtes and a
activity. The identified peptides have the ability to effectively
nodul at e t he GoRgiigeably MesrRbbly o theih Physigoelitnmiadls paiametersagnd diglogisal
doses, and w ne g o &l.d e a 0 :
t hese pepti d@gg%%@éeé'h?r?%fpdcﬁgét?% g)rag%gétr ﬁ’@’é’."h%‘gﬁ%ﬁe@grfé‘i w&l%r%h?hgmlc
present di sclposparatiome mayesausecside effedissiol paticats. flhdaraites daghasdsfrred

e o0& e i | B, S e,  SRLABLYof Blbies win
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
9640740) describing the peptide H-lle-Glu-Trp-Y, where Y is OH or a
substituted amide (C1 - Ca). '

[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, NHOrmal kyl, N(OLl4al kyl) (G _4al kyl), L-Leu
and L-H% and and pharnmaceutically acceptable salts, solvates and
prodrugs thereof, where Trp is D Trp or L-Trp. [0006] I n an enbodi nent
of the disclosure, the conpound of Formula | has the foll ow ng
structure: (1) wherein X and Y are as defined above and the
stereochem stry at * is L and at ** is D or L. [0007] The present

di scl osure further includes a pharmaceutical conposition conprising
one or nore conpounds of the disclosure and a pharmaceutically

accept abl e cafumais arhmaﬁimatls GH r@lativd) mhabg@@%%wm um@rmcrﬁﬂ éld@%ﬁbéts
formul ated for oral adm nistration. [000 8] I n anot her enbodi nent,

di scl osure pribbasibeenfonadibat these peptidesinayeteaanaieliterropsitien and/ or
henopoi esis co ising adm nistering to the animal in need thereof,
an effective [ﬁg&im of Aeperdingiyyoitke cpr@pauhdijscd@surae intiledsiso saur eompound

one enbodi nment is stinulated using
the nmethod o e!%ggcgﬁrgﬁgﬂpé?ﬁﬁcﬁ"@tb? %ﬁ%@[}%r enbodl ment, henopoi esi s
is restored in an ani mal using than@hold % di scl osure.

[ 0009] Al so included in the preseft~didtr'dBute i¥ a use of one or nore
conpounds of the disclosure as a nedi canent. In an enbodi nent, the

present di scM&i®® i ncl udes a use of one or nore conpounds of the
di sclosure to regul ate the i mrune di/stem and/ or hem)ém esis, as well

as a use of dhié sle (Q)ﬁmlhdchb@w k-l o‘ﬂf}sirlefb-éi?.e a
medi canent to regul ate the i mmune system and/ or oiesis. Also
i ncl uded in tthis seleatedfrom O, Yl NHG. g, di(Qmaléyl) alipkisL-beutand L-
di scl osure f(ﬂ as a nedi canment for exanple to regul ate the inmune

syst em and/ or hem)p0| esis. [0010]In yet another enbodi nment, the

RS L L R TN R
' par i cul a0 Rete SRS ITaP [HBno, d fetﬁg‘&himion{)??@?ﬁéar coms and

adm ni strati in.ne an ffective nt of
one or nore E@#&iundsa@faq ﬁ@bgpgﬁ?'g&tfh’ée gﬁﬁ@fﬂe}’ eﬁP’é"@QHf‘g:}?gé’Fﬂgl@rle
al so i ncl udepagthspllokingngry@turgor e conpounds of the disclosure to
treat henopoietic disorders. Also included is a use of one or nore
conpounds of the disclosure to prepare a nedi canent to treat
henopoi eti c disorders, as well as one or nore_conpounds of the

di sclosure for use to treat henopoietic ¢jisQ

(h

wherein X and Y are as defined above and the stereochemistry at *is L and at
*™isDorlL.

[0007] The present disclosure further includes a phamaceutical
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
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[0012] O her, features and advantages of the present disclosure wll
beconme apparent fromthe followi ng detailed description. It should be
under st ood, however, that the detail ed description and the specific
exanpl es, while indicating preferred enbodi nents of the disclosure
are given by way of illustration only, since various changes and

nodi fications within the spirit and scope of the disclosure wll
becone apparent to those skilled in the art fromthis detailed

descri ption. : I

10013] The ¢ er ST DA e R il erfechuo amion bEbng, or By Sphipounds
branched chaiof,theadistlaswe. alnkgihe eatiadithent dme dnmiung s’.ylstam dneant enimal is

oyl -1 SoruTHAGH TG o hthosh B e, isRlgB 1 T8F ARkes cfcedintent

abbr evi at i onshdmspdibsis &eatorad irflaf aRintHI €8inglthe mﬁaﬁloa Bf Pleodiosibsiree
specification: Qu - glutamc acid; y-Gu - gamma glutamc acid; Ile

- i sol euci ne;jobes] - | eugORCRIATHRhe Dresd@RRAbsUTR® & YBof dre @Nfore
"D' refer to the stereochem stry of the central carbon of the

particul ar arfomPAE. oiUieesisckishes dssa nedicertasd, then embodnment the

t h t T

her el - moans PLeaaitdiciGo A EANCLR bee SEHEITRGHd Sorfibodflia @'y oRRiotERE

conpound of ﬁowegulatelthe\rmgwersymﬂneandﬂes hemopoigsist abw\elia;sl v asd ofadsm or
ted th t A t abl I t

physi bl ogi oal e GRS o8 e b RuES Ribbaircr Brslioresting reguste the

sui tabl e sol vieRiuheagystath aagdr, hetrdiiesisld Aldteinkivged u\{“ﬁ@é‘ BV&%ﬁf disBlosfe
soI vent, the nolecule is referred to as _a "hydrate" The term

"prodrug” as U988 WeMOr® GOBIRAUEIS PThe dﬂfﬁ{%ﬁﬁd‘w tse %Saﬁ r@@d@amﬁénttf@rd
invivo to pregg,;.r,r.@% %)hr%lg He M GEEBst ha‘?md!ortﬂé‘?nwgnd of Formul a

). Various for gs are we nown 1nth

coror s g el o 0 RALIAE Pt LRk SRR

Ch 31, (Acadéneahng’rlw*eopd@@:ﬁ)dlsdf&emolfglsiexalmplel;)rwmcandllrﬁ’lta:tdmug) immune

Des, gn of Pr SHPHB0E: e B oI ORAn bRl FEPLBH cPlkadBs) FMRNbGyti
Text book of Bnah d?aﬁgs gymphékdpearaho RRBM pafiiculsr ROgaandldr lya{pmw Rigodis,
Bundgaard, eds. J’ 113-191 (Harwood Academ c Publ'i shers,

1991) . [0017P¢W@ﬂ§@9rﬁ reipisatingitassn snimaldn ared tharaek anaffegtivalameunt of
nmeans comougﬂ%?}nﬁrsg%,ﬁ%ﬂd of%dél &O&%ts sol vat es and/ or

prodrugs the erm p arnmaceutically acceptable salt”

means an aC| Adqitio a it

sui tabl e for or iorrpaﬁﬁ?eéregéqu |E91§%t?rgagg n{n(ag"\‘dggn% ntﬁﬁesSP[oé’Glg Hee

term "phar rracempouadlé 9f thecdiptlabire tadiedit Adticpbiatic Sddrideds Alsethdnederi 18

means any non- tOXI anl Cc_or |nor‘g€n%§le§|t of gny base conpound of
e

the di scl osuf &%t % oo SOTMRPHR SClRsr IO RPRE R esticament
di scl osure t fatrehPhBimdpoiticodisedictd, o5 §alitad Bﬁél’(ﬂemof'@rcoﬁﬁﬁim :0f the

containing a basic amino group. |llustrative inorganic aci

for m sui t abl @iSe2ptre TonEpe tfﬁ?ﬁ?%ﬁ‘PﬂQi?ﬁQ:d'SWﬁéfsobr onmic, sulfuric and
phosphoric aci d as well as netal salts such as sodi um nonohydr ogen
or t hophosphald®1 311d pot@EET.utRaiyas cfshadvantages of itheipresant vdisadeguni wil
acids that f [ c i ga

aci ds such a@ééqni%o%%rspggtﬁ {h'é lf&%wﬁaagﬁt%élyc,dess%c@ énr{ cﬁ éﬁﬁéﬁér PS,
fumaric, nalurdersteodahowevar; thatcthe eletadedbldescrimlbeland therspeicific examples,
phenyl aceti ¢ i hnam,c _and. sali ¢ ds as sulfonic acids
such as p-to Gg thindlqating prefeligd %"ﬂﬁ tf‘l tHP(fj %\{‘ﬁ?%qutgﬁ@,nnqmyamo
or di-acid sildtratdheorflprsimsh vamshssatehgesldng rﬁéﬂlﬁéaﬂdﬁs%ﬁmﬁ’"th@splnt nd
hydrated, sol vated or substantially anhydrous form In general, ﬁ

aci d addi ti ciop8g| afdherdisclasuse mith beaemeranpeeentitedhosrsisiled in ther art from
this detailed description.



used herein neans any non-toxic organi c or inorganic base addition
salt of any acid conpound of the disclosure, or any of its

i nternmedi ates. Acidic conpounds of the disclosure that forma basic
addition salt include, for exanple, those conprising a carboxylic

acid group. Illustrative inorganic bases which formsuitable salts
include lithium sodium potassium calcium magnesium or barium
hydroxi de. Illustrative organic bases which form suitable salts

et hyl amne. OF Rk PR PITRNP B B SE R R o ac or ammoni a.
The sel ectl on %r%tn @gﬁaoprl ate salt is known to a person skilled in
the art. r‘\ E ceutically acceptable basic addition salts,

are used, for le, .Ln the i i gn_of the, conpounds of

i sl osur e, D REDor a iRy 0%, Wikt et el bR R oGRRS G gndor
pharmaceut i Catﬁﬂa)ﬁcﬁ‘@&%bﬁb'@t%’téﬂ 3 trh@iﬂal@édntwhﬂ@zﬁrb}h%nbetfo”uacarbon
“therapeutical ly effective anmount fective anmount" or

"suf ficient aatelistandincdudasnipetmd @hyt meoqyﬂ esemopyl, gbbuiyuﬁebutgl igobutyl
quantity sufféﬁd{sﬁ fo, when adm nistered to the animal, including a
mral , for exanp e a human, effect benefi ci aI or desi red results,

|t uchn, % AL S0 L Ao A4 95 LD A e

appl i ed. For amamédethroﬂgltdm thengpexsificafior: etelwl agimmidtemdrfmﬂiﬂ -Sygatena
or henopoiesis, it is an anmount of the cog‘@?ound sufficient to_achi eve
such regul at |QJHt3@§C@§I¢pzﬂPe'dSt)l§ut3'ﬁ§r k@it pdaden® Bidi Heg inPiorBae. The terms

admi ni strati ofwgfyt-pe hatféWP(?FHEgsteTé’tﬁzh% FVoﬂf‘te%eﬁtré?@ar%ﬁ%‘?'tﬁejp%[c&la?

pr esent dlsclosure t orrespon to such an amount will vary
dependi ng upcaminaraaidis Uniessortbervdse ndinated; dhe steseochamjsiy Oétmq)oaﬁban is
t he pharnaceqtlcal formul ation, the route of adm nistration, the type
of di sease or—di sorder, the identity of the subject or host being

treated, and i ke, Jbut .nevert ess i S ro erm
one ski | ed |®B?Pia art. ﬁ' d ma§°@§{§ ﬂ%r%sielq Héren?h%lpgﬁé %r%"zﬁj‘i}m of
ef fective antEgtul®f, oaacgamﬂtmdd% dfmec@nmmtofmamwummer@namlecuies
anount whi ch regul ates the i mmune system, or em)tpg esi eé 8
det er ni ned byofcd pwifabie selyRpt diesNceRomted i) B crysta 1???1!% sufiable. Solvent
control. qﬁ ghgggl a‘ﬂ Rolefalid &t ﬁ'}beél'ééa%%' édfnlﬁfsft@r%H' \@xéﬁﬁﬁlégbf §u1ta€lale

conpound of t res isclosure 1s readily determ ned by one of
ordi nary ski |4ohgnts (aneletbamilt mader andihe iliket hevhan watgois2inenselment, the

enbodi nment , é@gg@ggx‘%ﬁgg’gbltyagffﬂg@t%g anount of a corrpound of the
0

present di scl rom a 001 to about 0.1 ng/ kg body

'nf fence ¢ hd0B3Bhge r dit al i RRY LET hERT O RTL el Bl bl tha
these factor scdnsd yehevertddt inawieo Oprolides the tidamtivé bgesE@et ithe cofpblird of
di sease or disorder, previous,  treat rrents t he 9@3 heal t and/ or

age of the sUTTEM abkd \Griese GrgisaisPiadelasmare BeHskRYBolerthe gart A

"treatment” Q{ mEteRYEdITe %scﬁﬁﬂin”@f Bfocﬁ‘urbﬁﬁhﬂﬁﬂrow hdé\'lvatlves appears in:
t herapeutically 'effective anount of the conpound {I)hesen

di scl osure cofts $tractise af MedjcivalaGhieriginy, £ aoile Gr \élrafraw ef @bl yoh 31,
conpri se a Sgﬁscgﬁosurgﬂ—g&écatgbeﬂ S &%ﬁp‘tﬁu tQﬁdCPFBb‘?H@dﬁr%}atfbﬁ:sm

t he present re a ere | east once
However, in éBarhher 'Eeﬁb@damdarﬂqadwhe bbnﬁbyed(éNlay—yC&unﬂﬁDQ);eDedlgnoof

for a ol ven tEAMRmEcie cby dhoBRRiseie (FRelhelnofon dairosknms beve
a variety of faghohad SeleoptteithP. KPyfidabit-Parsbh@rd HeB&Ad@Iard, eds. Ch
di sorder, the agé of the patient, the concentration and the activity

of the corrpOLﬁm@s)‘l1@f19ﬂHb'apﬂ@@bﬁt?a@ﬁrﬁ@l%B@ersoﬂg%ﬂconbl nati on

thereof. It will also be appreciated that the effective dosage of the
[0017] The term "compound(s) of the disclosure” as used herein means

compound(s) of Formula i, and/or salls, solvates and/or prodrugs thereof.
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[ 0028] To "nodul ate” a function or activity, such as inmune response
or henopoiesis, is to change the function or activity when conpared
to otherw se sane conditions except for a condition or paraneter of
interest, or alternatively, as conpared to another conditions.

[ 0029] Hemat opoi esi s or henpopoiesis is the formation of cellular
conponents. [0030] The term "animal", as used herein includes al
nmenbers of the ani mal kingdom especially mammals, including hunan.

The subject o i ent uitap 00 term"a cell" .
2 used hor e IPRLI hestte 3%%9#%9%@9@??%&8%@# 65 s8] apdhe"an' acia
conpound to az@@tibn 5a1E bHE Basicadditioh sWNEN & @iigibidoy bf b@nbéﬁabrmm the
[0032] I n understandl ng the scope of the present disclosure, the term

‘conpri si ng" He@fmean odarimals.i ves, as used herein, are intended to be
open ended terns that specify the presence of the stated features,
el enents, coni®8hts, gtiwuperm i‘phairacsutiealty secentalye, atidtadsitionosalt’ as

e A1 PSRtk 7o o5 S 5 g SRR o s e

to words havi cgmpoumd afthéaﬂmlm&esummaef i&dmtéra'remateél Babmobamgbounds of

"havi ng" and helr derivatives. Fin ter degre

*substanti al | lscaawet S a5p Ao Andton,salbigclde oTn examipanaptaining
reasonabl e anpynlsiOhniey féurpn IRfstiabife rm&lg&m%dad@é mrﬁérprbrhhamtém@ s%'l’t@
result is not signi |can changed. Thesé terns degree_shoul d

construed as mnlcuuadmtgodnl@remlmmbfomc dulfuge and- piEsEpherie ra@ld%@ﬁfw@has

termif t h| S £ |

modi 1 es. 11 MERIRAROU B PO saE R M ftadsium
Eor mul a | cogiwdrggag saifatey - fYlustrative oagamle acidgpthapliarm saialzle esditavieclude
een prepared and syrpr own. t o have gopod. oral, activi.t ere
t he correspon®PRg- ﬁﬁbtqrﬂétngF%)r’WE ﬁﬁ'd§h%'°%0?%%g’8m‘ﬁ)n'a &ym\ﬂgny@%mc
aci d- trypt Opélﬁ:’brh@d%ﬂt)arﬁﬁtfhﬁiahﬁ Witﬁi& gAY, Sélt%be(ésbdrbidﬁ%ﬁreﬁi BeHHiofs,
[ 0034] Accordi ngly, resent di sclosure includes a conpound

sel ected fr onﬁ?faérwéﬁqe@gnqnmqu:%ﬁlwhcaaqlds,ﬁswe?u a3 gurﬁqrbc spv(‘,ipy such as p-
toluene sulfonic and methanesulfonic acids. Either the mono or di-acid salts

are formed, and such salts exist in either a hydrated, solvated or substantially
anhydrous form. In general, the acid addition salts of the compounds of the
disclosure are more soluble in water and various hydrophilic organic solvents,
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
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wherein X is selected fromH, Cmal kyl, C(0)C 4al kyl, L-Leu, L-lIle and
L-Trp; Y is selected fromOH, NH2, NHCral kyl, N(Cmal kyl ) (amal kyl ),
L-Leu and L-I1le; and and pharmaceutically acceptable salts, solvates
and prodrugs thereof, where Trp is D-Trp or L-Trp. [0035]1n an

enbodi ment of the disclosure, the conpound of Fornula | has the
following structure: 0 HO (1) wherein X and Y are as defined above
and the stereochem stry at * is L and at ** is D or L. [0036]In an

nbodi f -

e mentof DBy S3RL A, e Shge G AT o b o
fromOH L- Lemeﬂ'rwbrhln‘eetrlrﬁ@tﬂﬁlé}‘mm antyitdliee, alkyladwmenias ar drheonia. The
0 5cL oo <, LSS S g b BB SRR
NHCL. 4al kyl ang ] §r e‘ﬁYbél(f%ccfb%léﬁé ba@u@%d@’tﬁiﬁ Q%liss a?@h@&& %r fe&%bl’e‘

Cl. 4alkyl and C( 1. 4al k%/ I's selected fromL-Leu and L-
[0038] I n an elnttbauatﬁaiuorob theecms@wwmethetdmimoimd@qsatomuﬁm or ﬁor

f_‘i_r E_ )S/_elgeﬁf ﬁd#r p%@q'ﬁ%ttcéh%e{g({n {5‘ é’p arm%e%qll?telg:cgggb % d"Haltion'sarH
[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, thé 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



pharmaceutically acceptable salts, solvates and prodrugs thereof.

[ 0039] I n anot her enbodi nent, the conpound of the present disclosure
is Hlle-y-AQu-Trp-OH, or a salt, solvate or prodrug thereof.

[ 0040] All of the compounds of Fornula | have at |east two asymetric
centers therefore, they may exi st as diastereonmers. It is to be
understood that all such isonmers and m xtures thereof in any
proportion are enconpassed within the scope of the present

di scl osure. R%H%S Jf g%ﬂ@ra‘?rh%éﬁﬁ'tana%r éS{eSS* ﬁ%%&ééf?l QY Binap diseases

asymretrically su tons are in ve or rac
forms. It is pmebéntknown in the art how to prepare optically actl ve
forns, such as by resolution of materials. Al chiral,

di ast er eoner i[op28pceni ddrevver, argeninidnithot peevartipn” m‘glméiofﬁ ahran@nal with

unl ess the speC|f|c ste €0 hemstr or oneric for ecificall
e R R s WS L E R e S e P
[0041] The corppupes £ atdifgidl S&hRRtFRioAr %rpazta?ﬁémﬁé] Bboﬁﬂﬁi%Cé' series of

synthesi s using techni ques known 1 n the chem str protei ns such as
sol i d phase sapplibatins. (Fer exainglel, the g@¥mpaundigh o{:ﬂ‘@wres@sbdrsclosure are

85: 2149- 2154) e s i 9

Met hods of Or 'P%Y%%gr@séaét Oé%”g%ﬁgﬁnsc%é%é I %Eaﬁg Hm\qﬁ?ﬂ?merh, We

'Cli'hi eerE St ut tc%mﬁdundié)&gé]aﬂaﬁlﬂswr@gtd tbleadmbfédbﬁdmmmw(@inetthrﬂe peewesk to
i scl osure, the caonmpoun t For mul a i theS|

st ep- by- st ep FhGUE P UBES ]fog’btq Sé’%h"é‘é#’l%@ ’W“ﬁ HR tﬁé treatment

C-term nal  argdigdafdgéndd é’DQﬁ@t?%f'fébt@ s/ 8clas Itﬁ@ @b%rﬂg le¥ Bt @kease or

functional groups, starting from an am no acid usi ng t he

met hod of actdisesdestthesagm@ftthe paiienbdther cmsanﬁrgtlaﬂm ithfe@ctl\éty pfameg/

using a t- but [ rou
[0043]In a sul %@ﬁ{‘ﬁ] %&%&{}hﬁ%n%&tﬁscﬁ&%ﬁ@gg rln'%\(/:gﬁﬁ-' ves 'ttohqg%'%()? R W!" aflso
t he am no, cdebappledatdd dhberthe esfieictive da:rsdgegofotnrs oofnndmedaused) for the
aci d(s) whicﬂfare k own to react durin nt hesi s.

b1 ocki Ny agentSPURpEl PhOURPRUSGS JarL REBREF Ieraeioae cyef hpgpufse of a
exampl e, a sydirpdille faakent & 9fﬁﬁh§l@xwﬁé’glmbn¢ihaﬂ\gesvmtdi®ﬂge result and

limtation, ethyl, nitrobenzyl, and t-butyl. A suitable am no
bl ocki ng agerecPmsl aRRAreRl b%@tﬁndﬁrwtaanpé aé%%olﬁmwyt & ady|In some

trifluoracet Xrlustgﬂgeﬁ %H} andgatfrﬁ %(Pig?o ;9 c&gggonyl (Boc). The am no

acids are then cou |ng nts subsequently renoved.

T e 1002RE 9% Reuded e, BHE EREl SR MR aR FRtment: i

chr omat ogr ap 044] AR enbod! Fent. Irsclosure
C-terninal ammappmathi ﬁorbblﬁtakmg dtenefisiabor ndesirednrasalts e irdluding tcibioal

o o DR B0 Sl oo AR BB oy Y
chilling the gngiistish €oPf afndfomtieh €ef €n@mbNOmore 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 exient 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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acid and pentafl orophenol in ethylacetate to about -5C and addi ng

N, Ndi cycl ohexyl carbodii m de. The mi xture is then stirred at room
tenperature for three hours, the formng N, N-di cycl ohexyl urea renoved
by filtration, the remains crystallized in ethyl acetat e-hexane and
the residue filtered out. The am no protected al kyl-ester am no acid
is then coupled to another am no acid or peptide, such as y-d u-Trp,
in the presence of dinethylformam de, to give an am no protected

pepti de, suc oc- | l-e-y: G U - » JNe i.0g 0, '

t hen rermvedrt@?ﬁﬁ conv ‘eﬁﬂalpré?&'ﬁéhsgt:r%ﬁhﬁﬁﬁx'g heoé}gsrwgg}ﬁ T?'ﬁéétg' as
peptide purifised herdlg rester e apretdietibiPLie ther distt erobegbapility A¥F45] gatent
peptides of the disclosure are opti ong[@ln%/y | abel | ed usi n?ﬁrconventi onal

met hods wi t h REGOMING alfistpaedith (ar, SPRWRErSYSiRIn clipRIds! angfare degiqpolesis
material s andyéabParinaKfiedHoS thplorPuddiebliey faruiRe, f1 uor escent

materials, |umnescent mater] ioactive material are well
known to a p skil lgd Al : i »

di scl osure aﬁ[e)ﬁgglnverte Ején oh%%éﬁn%g%ﬂrﬁgégfggﬁ% @%ﬁ%@@ i r%ea\‘/ast pat
i norgani ¢ acitde bulgdtadcesy,arev administéredi toatanoanintgl dsuath fleati thegciadg both

| furi i d, hydrpbropic.agid, ph i i.d ' id
Phel udi g oripBUiaR aRfe i e an e 2R O6F sErd ity *Tof AP e &F the
lactic acid, ZimiHKhatoS Wil deyahd enaké BhafiHE6oKM&ic8 Widhe Rbistibs®indes in

tartaric acid, citric acid, genzm c acid, salicylic acid, . . |
benezenesul f 4he cPraserce #hFach) aibrbsand daeludecfalsexaroma7 Purtnistering dene
descri bed abqygefG3Ul tyiint 29 fﬁ’&g@ BN RinihBFafiH r8§p§{bd' BﬂheF,r ©f the
acid and/or free amne or one or both of e corresponding salts
t her eof . Thi gpharinbeddpetiocd are shiableacesignsonfiisuitabie dosing iragimens are

i sol ati on procedures as | d. be kn to.a persqgn skilled in the
et CThe s br g, e, PRHE e 1R, Th e BuRE tdfintse e dHbSGnpes
i's achieved ugéngdriiindieiatdstisgatizlly esmultehe@e i€, withia Atwites! of each
conmpound is treated with an acid or base in a suitable solvent and

the formed s&ther 8rinsdpigglscayraesition that epmPesas etbisyRsEACehHY ot her
sui table nethod. [0048] The formation of solvates of the conpounds of
the discl osul@0Z8l | varlp ‘@egsBrRieng TURCANeCLBRHHHNBUENES (REILIS fpgpanse
n general, 39 NahEPoRIsk, '8! P ndac!iife i bP BcRARPARA Eomblfed to
appropriate solvent an I'sol at'i r‘?g the solvate by cooling or using
an anti sol venttherhise saheatonditiens epcept oy adsdnelitionr oragarametgreaf intedest, or
anbi ent condi tions. [0049] Prodrugs of, the ounds of Forrmula | are,
for exanple, aitSszW?[yoﬂﬁF @Q?Eercgt%f%}oﬁ%‘%f W"fcjﬁ'%g%i | abl e hydroxy, anino
or car boxyl (;llr oups. For exanple, avail abl e hydroxy or_am pno g&ougm
are acyl at ed 10829y an &leMalaP@gSisc Py hEMARRICH? eSe formation, & caliyar
optionally, i-Rmd olvent (e.g. an acid chloride in pyridine).
Sone conmon ggwét{b?émﬁch have been utilized as prodrugs are phenyl
esters, alip iy (G - ) V=TSSR ToAVA ; Flpa

and am no ac:rgé% ters. q;ﬁégggfl ﬁﬁ@(?rfré%}:éalgggnﬁrgmcwg%{dgﬁrsé}"e@éoutI I E})ggwe
above are nodinimaidkingdem, nesrecizdly byaosealsf ilwtieg thureamyr odips, sukject or

prevent side react.iaon ye to reactive groups, such as reactive
groups attacﬁ@ﬁe ts'séﬂﬁéﬂYFJ&H?%"?- This is achi eved by neans of

conventi onal ectin rooups.,. far exanple as described |n..
“Protect ive QTS i n SPARTE anenl <13 JoCqdeirn 1Ry A plyfality of sals:
Press, 1973 apghihBtddngeaesompiindatyl aV6éis indudesMin vivey eixeeivo Vandaird wite
in Organic S¥nt hesi s", John Wley & Sons, 3rd Edition, 1999. I11.
USES/ METHODSUE8888H T he present discl osure offers peptides that are

used for experinmental purposes and in nedicine. The peptides and

phar maceut i cE#0%nposi th BRderstandiianihegsaane etbei Riesemadisclasyysi the tasm

I rmunor egul at £ ac dg,q,-;% Lhgly e MRYEP

suppr ess recotgcm{?lﬁ%ﬁ&a%gdagsgruc ﬁlg% g% uas%ﬁo?é*n%ﬁgoérrgnﬁ ant Ejcté)l Petc)’f)p%‘s
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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t he i mmune system and/ or henoppoiesis in an animal in need thereof
conprising admnistering to the aninmal an effective anmount of one or
nore conpounds of the disclosure. In one enbodi nent, the disclosure
provi des a nmethod of stimulating the i nmune systemof an aninmal. In
anot her enbodi ment, the disclosure provides a nethod of restoring
henopoiesis in an animal wth inpaired henopoiesis, for exanple
caused by irradiation or cytostatic agents. [0053]In yet another

enmbodi ment th g@%? ! %{é{tgd 9 té%eselél'pgﬁlrsh98{ngt)nEﬁtﬁayr%sgg@%pg}se%&lor

di sorders, ation I Amruh
mul tiple ny6|§téﬁs ﬁ_ha" megonhgmbdfmaplplleewoo.sorsls Havinzhsioyikar enéamimdsoses, as

| ynph din, : | ar, Lynphoi d_.| is.
[ D0BATT ' anorHEASER QUIHSRS "y ML BgsPE driaass Fnale fRmy of degree

treating i muaenand/QlhshGrRIP! @élbéhtdbﬁ@"'gﬁﬁ@xWBly&%scﬁéaeheﬂem Afean 2
ani mal corrprl sing admnistering to the animal an éeffective anount

of
one or nore cdesponatds apfountof devislions of the wodifigdltgrm such thatriheiesd rpulh

a cytostatic t

oxyur oa or hysartiiy ety GEBBCLFE Mesd BmSHrARGRLS SnBARNe Lonihledths
of one or noriacladimgoardtviationt dieatlienst aSt ef dse moudified deremtf. this deviation
[ 0056] Al so included in the present djsclos a use of one or nore
conpounds of wmlddioéae@%tertaen&mﬁéﬁ%m&@*hm@ﬂ@ -syst em and/ or
henopoi esi s. as a use of one or nore compounds of the

di scl osure tdipe@éﬂ?@UND%@FcﬁlﬁErQ'S%%Eate the i nmune system

and/ or henopoi esis. [0057] The present disclosure al so includes one or
more conpound®033] t he dleptidesueie therFaswlas gompaistgment v-glgfanaigaapide

to regul ate the.i syst.em or.

di scl osure altgﬁ?t?é%urhﬁ&d\{’g rﬂ%@%%%%@%%#%%@%%@%@ w (ﬁﬁg\?eeB&Od
di scl osur e t qrbl Stivitp whem® i edrrespdngingdeptidélcemprisitigutie dnaore cemraen bf
one or nore compounds of the disclosure to. prepare nedj c nt,.to
treat a hermrfb%gtt?@‘cdﬁ'élgr d@’Pt%‘aﬂeﬁ‘q’&l&g %?{B'Pt)ﬂ '?r%?é'%% t‘?u‘ﬁ%g)yotﬁ’et pral
di scl osure quouhése to treat a henopoietic disorder. [0059] In an
enbodi nent enopoi etic disorder is selected fromimune

cyt openi a, lrr;ﬂ?p%g'se nyg'lc(&gpd"a@?rqﬂéc Eé%ﬁbo“'gdbgwé Shdu éé’f@h@@ﬁhbbﬁnd

| ynphomas, ar cormas an |"ar yrrph0|
| eucosis. CO¥RRd froMSa bﬁﬂﬁﬁpﬁdoﬁﬁm frgmuba Binot her aspect of the
present disclosure, there is
X-L-y-Glu-Trp-Y (H
wherein
X is selected from H, Ciqalkyl, C(O)Cq4alkyl, L-Leu, L-lle and L-Trp;

Y is selected from OH, NH,, NHC4alkyl, N(Ci4alkyl)(C1.4alkyl), L-Leu and L-
Ile; and

and pharmaceutically acceptable saits, 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:



i ncl uded a pharmaceutical conposition conprising one or nore
conpounds sel ected froma conpound of Fornula | as defined above, and
phar maceutical ly acceptable salts, solvates, and prodrugs thereof,
and a pharnmaceutically acceptable carrier. [0061] The conmpounds of the
di sclosure are suitably fornulated i nto pharmaceutical conpositions
for admnistration to aninmals in a biologically conpatible form
suitable for adm nistration in viva [0062] The conpositions contai ning
t he conpounds of the disclosure are prepared by known nethods for the
preparation of pharmaceutically acceptable, c itions which are
adm ni stered to subjects, such that an ef quantity of the
active substance is conbined in a mxture h a pharmaceutically
accept abl e vehicle. Suitable vehjcl es e flescribed, for exanple, in
Remi ngton' s Phar maceutical Sci gnt th edition) and in The
United States Pharmacopei a: The Nagional HForrul ary (USP 24 NF19)

publi shed in 1999. On this basik) conposi ti ongl}i ncl ude, al beit

not exclusively, solutions of the substances in association with one
or nore pharnaceutically acceptable vehicles or diluents, and
contained in buffered solutions with a suitable pH and iso-osnotic

with the phygjHei@gixahd M atedis ddiide abbhe afia e srRAsodHentiatry i BislL ah®at

used pharnacgyylcally in the formof the free base, in the form of
salts, sol vatfels RReElas hydrates. Al forns are within the scope of

the disclosure. Acid and basic addition salts are formed with the
conpounds of [@#Bldi scl s @neembodimentasf e rdizslosifre; Ke i selecteds drdnorih

oo ot e RACVE Bt Refe o i EPRfIoniny B dpyauEdvAle
pur poses of péalecfadcfadmd@Habndet@dedil-Re.cation. Al salts that can be
formed wth the conpounds of the disclosure are therefore wthin the

scope of the[goaygent dirsel fsthee emibdidéhi of aRe alisdoageWiid cofpound of
met hods of the disclosure, the described compounds of the disclosure

are admi ni st BPEBUBY i agEppRlide $h (iRt Vienet 5 e1IeFi6R fiorplaninlp nLtiie
sel ected roulgsQly) ROt OREL N, r\g-FC1‘.’X'a|k1yl B&d Méﬁ’.ﬂaﬁkﬁﬂ&.%lﬂlﬂ@ﬁ@ when

skilled in the art. The conpounds the di scl osure are I stered,
for exanpl e, Xy selested fromdmht@r.alkyl Bod E40)C @i, NG isedeleaied fiom k-deuaind
pat ch, punp Phy transdermal adm ni stration and the pharnmaceuti cal
conposi tions 76t mul at ed accor di ngly. Parenteral adm nistration

i ncl udes int ous, jintraperitoneal, subqutanepus, intramu | ar
transep t hel [B%8 nasa i 4t SRERHRER D (e HREPAIRe R conpBur B G fprlia |
t opi cal nodegrepéeloctatifiiost r ati on. Parenteral adm nistration is by
continuous infusion over a selected period of tinme. Suitably the
conpounds of Htih@edi-pEi@sLT®-@He adm nistered by the oral route.
According the conposition of the disclosure is suitably fornulated
for oral del H‘-’l_e-?Giullf’-Qﬁﬁ]_llfé-@Pi'e”bOdi ment of the disclosure the

phar maceuti cal c¢onposition contains about 0.01%to about 1% suitably

about 0.01% EFQ__?_@HH__%D@E@”E%HOW or nore conpounds of the present
di scl osure. The'conpositron 1s’ prepared, for exanple, by mxing the

carrier and e 0 a nperature of about 40 C to about
70 C, the coﬁgﬁgfg&r{gﬁ%@?rﬁ"ﬁé'—s‘t%@cﬁ ity in solution for 3 years at
tenperatures_up to aho 25 C. . 10066] I n an enmbodi nent, a conpound of
he i acl oo R ATEtsHERly darpiabla SrGusON BPs SR RSP UBNthaTegh | nor

di luent or w n assimlable ediple carrier, or it is enclosed in
hard or sof moi’ﬁéﬁ . gel1B@NR p?é'ﬁl? r,“eBtr'%i‘i c?@pEB%Ptg?dHe?ﬁ@W'?C'OSWe
tablets, or jty.j8.yLOROTROOAL Sfja‘ébft,%ldf%te%blfbdrbﬁgfégggf of the diet.

For oral therapeutic admnistration, the conmpou t he disclosure

IS incorpor i th exeley i I stible . .

t abl et s, po@?@rggrﬂ bucc&afbﬂgglrggt ) nlrd(%ﬁgg ,ﬂn@%gswggtqé?#twﬁfsy%met"c
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



steril e agqueous, normal saline, salt or buffered solutions or

di spersion and sterile powders for the extenporaneous preparation of
sterile injectable solutions or dispersions. In all cases the form
nmust be sterile and nust be fluid to the extent that easy
syringability exists. The ratio of conpound to solvent is, for
exanpl e, about 0.001%to about 0.1% Injectable conpositions are

prepared, fd?§clc%¥1?é%n@amﬁ@’a§ﬂtﬂhélﬂcéllb%u@éﬁﬁfté&étbmb %r@zﬁ@pﬂéail?fact&@ldremenﬂ@
an accurately wei ghed anmount of the conpound a%g, The_sol uti

then filt erfedns. §f@rW?‘| keoyn Bothel &t hew tarPﬁ%‘Eﬁr%dPt'T FEF O REBE; Y

for nasal agdgdiich didbdtEHuIR R cAPAVARERbMEIIE, Qéd@ﬁl@t&ﬂusaﬁeaﬁEMﬁQh@ scope
drops, gels or powders. Aerosol fornul ati ons typicall

sol ution orOfftf‘ﬁe‘”gﬁ%tﬂfé'hé-inﬂﬁﬁsoﬁhetsri’écﬁhct§tV§°§l?H§§t ¥ dsg ”& Torm is specfically
physi ol ogi Gahitme@ccept abl e aqueous or non-aqueous sol vent and are
usually presented in single or nultidose quantities in sterile form

in a seale

or 11 for e RORS %%%]@%%@MW@WH%@@L%%M ed
cont ai ner i unitary ensi n uch as Si ng Cgose rllasal

i nhal er or a%ﬂiler osol ? é’ﬁ’soé’P"g? Pﬁéﬂ‘ﬁﬁ HUE W&Pé?ﬁ’?{a PHIVEMG ch i s
i nt endfaddf OdyneheSiB ARy @Elﬁrﬂﬁu&slfwommhmrtﬁetdhemldstlsftg@rcﬁt@mmSEJO?IESI g pm.ase
aer oso is enser contain a el l an or e

a conpress §'ss@}éﬁﬁ”f\£?ﬁ§l c bR ejss’g'd grf}errg A Pégﬁgizlb%dp%rl P’é\'ﬁﬁ@%d@
as fluor och{@.ﬁ@@ﬁ&@g@gﬂgﬂmmnwwsms?dmmsf@I’r(bﬁgammcaém&tryabe E.
the formof a gpﬂlatom zZer. q[iermmlélétt ositions suitable for buccal

or subli ngu‘é’?”%ﬁﬂ' i 42 Fand bl lets, | ozenges and

pastilles, eln the acti ngr edi.ent i rnul rrier
such as sudﬁ@‘& acaci a, 9%5%5%#& %n emboalé\?eﬁ ﬁ Srmegé’ﬁ srCICﬁ;e”g thé
Conposi t i orseripeund erthalFormelita () astsyrahem“edaayeteqmwﬁm blmtding df thet mtlﬂe)cmam

of supposi torles co, a conventj o osi t or ase s

Cocoa’ bt dieagg AP ie e BipBarAEN g Relhany PRoPSS oy Y smatat HPSeaS o
tﬁ an ani n&hnclzt‘leualtgarbhps W flomadn &mino aﬁdDBIEyICUsLermsmy’lﬂnhermﬁthmomdnhe
phar maceutical 'y accept e_carriers, s na above, the prgportion
of which i £SifEs éPﬁinthr?e'g ®9d {h 81X G'PJIVPF' %’%@H@fﬁgc%F b%lpﬁ)&gqglpyltq{gup
conpound, C}GREBMIrRWrete@ingdfsipdi strat i on and standard phar maceut i cal

practice. [0072] The co ounds of thgI di scl osure, are f rm ted al one

or for contl@¥r aneous A@RUIRE eqbodiment.tie BEREH inyglas DeiedkingGiul at e

i mmune res Rﬁé‘%@rﬁn@rcamlpﬁrhcﬁ%th‘ér rédctivé) srieNdrbiit botheVarhio icitis) WiiDIe Sire
of treatnment for inmmune disorders or _henppoi etic disorders.

Ther ef ore, kaewartaireRft deringthesyathees. §§'}?@&q b'B‘Fk"iQw%gEiﬂiﬁeé@rﬁ”O&i”stel HREEY

there is ingidad tRe @har%ﬁ(éﬁdhbféab §Qﬁ8@3bérb&@ 618 dg% 8t ABAdE wilRdLe
conmpounds sel ected fr For mu] ar maceut i_cal | y

accept abl e ligiatien. %tBY'vdttfé’Qe“?g[Eda’Iﬂ 68‘#%@3‘\ tSH@bé%@m'%éP king agent include;

phar maceut i GaoLy Ilrﬁﬁé?ti%ﬁt @Qb@oé?ﬁbfy fbsyl, ft@ﬁuo?é%%gpéﬁrpaélﬁhb@nt Qutyl%xycarbonyl
medi canment for the treatnent of | nmine di sorders or henopoietic

di sorders, (Bpe} il #Yincoagds s dherbRPERIpd rPaH &H8 S9ekina: ﬁgem%t%%ewem

to treat | mamaGedll SHdepSiRE h@méﬁf?ér%ﬁl*cflﬂtr%w@@ﬁ%d [ ¥hg3] rERErse  phase

following non-Iirmting exanples are illustrative of the present

di scl osur e: ChEOPNPIBENYEXAMPLE 1 Preparation of HL-11e-L-d u-L-Trp-OH

(a) Prepar qbo% of Boc o dHiHhant Lof The - fddiosLR0 1Hd tﬁte&nean( Qm% Q@di)ls
z

of Boc-L-QG u( was di ssolved in I oxane. (O %

of 0- ( 1+ Beacked aé@mxnwymmawrmswpbwwthaﬁwlﬁwcaf@ﬁvw oupled to another

tetrafl uor c’rﬁ&é&}lee sﬁgﬁl%ewm&dmnadﬁe@rrﬁ @n tah%osé’&d’blk sﬁs’i‘dl'ﬁﬂ Eéﬂu’s by
well. 12.7 05 and 25.3 ol )
Nmet hyl nor p:%dmﬁlee @P'@tup?-{?fﬂge yo@ptaﬂ@n@nw so then added to the m xt ure

The
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suspensi on di ssol ved during the conpletion of the reaction after
12-18 hours at roomtenperature. [0075] The sol vents were evaporated
in vacua and the residual oil was dissolved in 250 m of EtOAc,
transferred into a separatory funnel and washed with 50 m of 5%
H2SX, 2x50 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 Et0Ac was evaporated in

vacua. [0076]Jhe afn‘%ls nPQH%fMﬁ:’bh@hﬁlsm \éﬁ@éa}d@téteetonh%w Bsoef O[Hingw N-

et hyl ether and hexane itate was forrre
of f and was heﬂcmlmhewlqarmciunud@f Tmemnlmur©is @@nﬁttrreﬂwérroqndememtuwffor

had an B = onEs (ENks Y Gt NG Beha Rtk ettty Byl fitanigh, 3Ré
of Fnoc- L- 11%%&6@@)&6 iA ety thdlane. dhaothelre@RluaTiiteredf out. The
was dissolved.in 50 mM of dichl oromet hane.

Boc- L- GIu(CBzIr%J L- Tr&C

50 nl of trifariBPdIewcied akylesiesamineacid & thee couplad lerangierareino acid
m xture was of

cvapor at ed i o\ chge, Sctf s T Quitipl fPIie ERERGE U S IRAITRGHERE, 10
N- et hyl nor presl enénwgsoteoten pdpide, tsudhhas rﬁ!od-lle—@-G!o-Tatp-m}H 9TBe Dlocking

(Sol ution 1. )féegg)ng%c@ Isoﬁ'f%,{%%o(\)fgg usm co%fven{m nal metgwods%nalvv\?ns lndtlhgsa?’lt gr?éj

i n di oxane.

0- (1H Benzot fthé?@p %&mi“éd\héﬂwg Peversd pRARE APLCWLHIGUD gra phy.

tetrafl oor obora was added to the solution and m xXed wel |.

Sol ution 1 wagg &g]en adg?n@ EB pfided BY)fﬁé'r(ﬁsclgélﬁ'esé‘l%o%ﬁﬁbr%lgdIa?b%ﬂéd'edjsmg

during the conplétion action after 18 hours at
t enper at ur e. coovSjBEEl vanstsoder Mlﬁvap@rmamd ehzyroes uoludndsaené magliedals!

oil was diss 5 f 1,0t 0a8: arator
funnel and \/\g‘é'ﬁ@%sﬁ??ﬁ %‘?%a(rﬁﬁ E\B 5% gﬁ?@%?é 35?{?8grmlsof S@}ﬁbﬁg "%13
of 5% NaHCO fluarebcadnbhatdriahd, immscémt riateitlls; ahd pdtlioddtveangeribLalzayel
was separated and dried vvlt E{%ﬁous sodium sul fate. After drying,
t he Et 0Ac wa “QWQHBraa?%(ﬂonﬁ a.0081] The resi due was di ssol ved
in 200 M of _hot EtOAc._. A m xture of 300 ml of ethyl ether and 200 m
of hexane wad094fdn adaBgriides é tB%IQﬁ‘F]Wre[@'%Q?'N%ﬁeQCi”HP tPheEMagautical

formed, fil t%ﬁﬁgb?fréact NRHRGhME bBige |ﬁ'&l€fcng§E\N 008 ﬁﬁ @H??Qa'nlorlc

et her and 50 hexane and subsequent| ri'ed
28.5 g (73. 8®Eidansulfiiig anthfhyﬁ(Dob}‘BmlC 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 hoth 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 |
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(CH C13: EtOAc: MeOH=6:3:1). (c) Preparation of

HL-1le-L-G u-L-Trp-ONa [0084] 100 ml of dichl oronethane and 120 m of
| sopropanol were added to 19.4 g (0.025 nol) of -L-Ile
L-Au(0Bzl)-L-Trp-Ove. 24 m of 3N NaOH was then added to the

m xture. The suspension dissolved during the conpletion of the
reaction after 3-4 hours at roomtenperature. The solvents were then
evaporated in vacuo and the residual oil was dissolved in 200 n1 of

Et OAc and 200;sBlgtif ﬂ‘f%t 6[vat%n9 &Bgﬁ eélr %@ln NLY #hitRBRABHAL O e f
The water |ayer wa ed wt EC'OAc and separ at ed an the

pH of the soltyploaﬂydﬂed@dpmte‘.zpetdwrﬁiezamhtlenta)oadltlonam d. The water
solution was then evaporated in vacuo to a m ni mum vol une. 600 m of
et hanol was t[ﬂ@|49}added Rrodtugs ofeﬂhdLm:mprmdecbbinahela/vasaréprfaxeéxample,
filtered off, wash

8.9 g (76. O%C%W&"ﬁ%a R etgfg‘?%‘lswa%%ﬁétf@ae%%)@ /g’ 8861%@% %’fﬁlg%t\?gss

[0086]In a li I u r
pr epar ed: H-Lik(%l Sﬁﬁﬁga é\VQIaB@ hQWdiQ éﬁé@ﬁlh@r@bug e Bélyﬂaté% Bsing an

1-1-11le-D-d uaqtmafﬁqowd]m FhQ_PSﬁS@ﬂQe Df"ﬂrtﬁiia_& @n@mnally, in inert solvent (e.g.

HL-y-Gu-L-T, L-

HL-Leu-L-y- érpakld_lrnll'ﬁorg} H&A@E@ ﬁ[#%@ﬁﬁ?ngégetg%dn% I(ta:hshe RS boel?tn utilized

physi cal or gaas pradiaﬂzgs met;ishemglseaets tatiphatic (Q4<Cgndsteisranylsxyrhethlybesters,
Table 1 contains Rfi (in

d f th t |
D oy e BB TS G PRfeIS 01 45: 205 and R 5 (i &

but anol - pyri -wat er-acetic acid, = s for a nu '
conpounds Fo rdﬂqaggjlva EXANSME §a‘°[et§0T@§] (%?@'Bti”@% &ﬁ@&ﬁ ahave\3" ?W‘gg'??%efror
novel pepti dgfstaRse BYTREIIDré@ciftrgrotbs! tolp rbvéﬁc%de @a@nénsTa@e me%ﬂve
ot her reference peptides. The results arecgéesente in Tables 2-

| rradi ati on [@0BPS, m@h agrieaelive gleHps pitachs Sewbﬁhtuemwhlgmduewé&by
t ad t

"t radiated wTBee fogtiyetiiond ProreBiifo LAY IdfTERuRRIeS A EBscribed
4 Gy. The susPestsciive Gfoupsrie OrganioVC erhisty dficOmiact F AW Bl Slemsn Press,
i rradi ated 10 to,.l 1y, :
ol ot e veldhateR in SR A e P BB BBt b Organie

properties argrithesief hesh varyBegBAOBH Elitisn PTgEBENi tor popul ati on
l. USES/METHODS

[0051] The present disclosure offers peplides 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



[0090] Stinul ation of CFU-S regeneration in the bone marrow of 1-Gy
irradiated mce was studied with different routes of adm nistration
of the peptides. [0091] For this purpose, at least 5 mce from each
group were killed and their bone marrow was obtained. Cell suspension
was prepared and injected to lethally irradiated mce. After 9 days,
spl een col onies were counted to determ ne the CFU-S content in 1-Gy

I rradi ated donors who received the peptide. The results are

i st at i o on YARPIES RIS [ESHd e iChARey By RRRACEH

adm ni str at i asytostatig agehtshows the effects of different doses and
routes of admnistration of HL-1lle-L-Q@ u-L-Trp-OH (reference

peptide) and [pigbsfL! e- L1y Getiabothepefbotipesitithe dafclddfe presdiata method of
di scl osure). [0092] The result clearly show that peptides conprising a
L-y- G u-Trp dfealingr Bemapeietic tdisqEerse fohss@mmiat Wibewr ligiation tadrmune

o ac el R TR YLK, SR USR] AR

0. 54 H L- 11 edymghombs,Tiympbbis@rcdihas and in particular b-cellular lymphoid leucosis.
[0054] In another embodiment the disclosure provides a method for
treating immune and/or hemopoletic disorders such as cancer in an animal
comprising administering to the animal an effective amount of one or more
compounds of the disclosure, suitably in combination with a cytostatic agent.
In an embodiment, the cytostatic agent is either oxyurea or hyperthermia.

[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.
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0.51 H1lle-D-A u-(D Trp)-OH (conpari son peptide) 0.36 0.54
HL-y-Gu-DTrp-L-11e-OH 0.33 0.51 HL-y-G@u-L-Trp-L-11e-0OH 0.33 0.52
H L-Leu-L-d u-L-Trp-OH (conpari son peptide) 0.33 0.52

H L-Leu-L-y-@ u-L-Trp-OH 0.32 0.51 TABLE 2

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, soivates, 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 biclogically

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 1989. 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 buiffered
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 salis 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 thai can be formed with the
compounds of the disclosure are therefore within the scope of the present

disclosure.
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1 Gy Peptide
0.3 1 100 + -
peptide) 8.2

Col ony count Stinulation index Activity % - Control 10.2
4.6 0.2* 0 + HL-Ile-L-@u-L-Trp-OH (conparison
0. 5**

[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 présent 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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0.8 8
HL-y
8.1

-GQu-DTrp-L-1le-CH 6.

O + HL-Ile-y-@u-L-Trp-CH
2 0.
1.0** 0.8 79 + HL-y-d u-L-

8.6 0.7** 0.8 84 +
5** 0.6 61 + HL-Trp-L-3 u-L-11e-OCH
Trp-L-1le-OH 7.5 0.5**

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 agueous, normal saline, salt or buffered solutions or dispersion and
sterile powders for the extemporanecus 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 écceptable aqueous or non-aqueous 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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0.7 73 + HL-Leu-L-Qu-L-Trp-OH 7.6 0.7** 0.7 74 +
HL-Leu-L-y-GQu-L-Trp-OH 6.9 0.6** 0.7 69 Note: The data in the
Tabl e 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 conpared with the intact

control ;

* *

P<0.05 as conpared with irradiated animals. TABLE 3 1

Gy Peptide (per Vos)

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 hemopoiefic 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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Col ony count Stinulation index Activity %- Control 10.3 0.6 1 100 +
- 5903 0+ HL-1le-L-Au-L-Trp-CH (conpari son peptide) 5.6 0.5
00

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 mi of 5% H2S04 2x50 mi of water, 150 mi of 5% NaHCOj3 and 3x50
m| 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 yield was 215 g (79.9%) and had an Ry = 0.83
(CHCI3: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(OBzl)-L-Trp-OMe was dissolved
in 50 mi 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 ~8-9.2.
(Solution 1.)

[0079] 16.9 g (0.048 mol) of Fmoc-L-ile-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 EtOAg, transferred into a separatory funnel and washed
with 2x75 m! of 5% H»S04, 3x50 mi of water, 150 m! of 5% NaHCOs 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

vacuuim.
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-Gu-L-Trp-ON 8.6 0.7** 0.8 83 +
rp-L-11e-OH 6.8 0.5** 0.7 66 + HL-1le-D-d u-D-Trp-OH
+ HL-Trp-L-Gu-L-1le-CH 5.9 0.8 00
[0081] The residue was dissolved in 200 ml of hot EtOAc. A mixture of

300 mi of ethyl 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 vield was 285 g (73.8%) and had an Ry =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 isopropancl were
added to 19.4 g (0.025 mol) of -L-lle L-Glu(OBzl)-L-Trp-OMe. 24 mi 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 ml of
EtOAc and 200 ml of water, and transferred into a separatory funnel. The
water layer was washed with 100 mi 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 vield was 8.9 g (76.0%) and had an R;=0.53 (CHCIl3: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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+ HL-Ju-L-yTrp-lle-OH 7.7 0.6** 0.7 75 + HL-Leu-L-Q u-L-Trp-OH
6.2 0.3 00 + HL-Leu-L-y-Qu-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 conmpared with the intact
control; ** - P<0.05 as conpared with irradi ated animals. TABLE 4

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 Formulia I.

EXAMPLE 3

[0088] The biological activity of the novel peptides was compared to
that of H-L-lle-1.-Glu-L-Trp-OH and other reference peptides. The resuits 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 peplide 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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Radi ati on Dose Peptide Peptide dose, ug/kg Route of adm nistration
Col ony count % stinulation - - - - 11.9 0.4 100 1 & -

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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6.2 -2: 0.6** 01 G HL-1le-L-Qu-L-Trp-CH 10 IP 9.7 0.4* 82 1
Gy HL-1le-L-Qu-L-Trp-OH 100 IP 9.6 0.7* 81 1 G
HL-1le-L-G u-L-Trp-OH 1000 IP
TABLE 1
Peptide Rn Rez
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-Ne-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-CH 0.33 0.52
(comparison peptide)
H-L-Leu-L-y-Glu-L-Trp-OH 0.32 0.51
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11.8 -0.9* 100 1 G HL-1lle-L-@u-L-Trp-OH 100 per/os 6.7 0.50 1 &
H L-1le-L-d u-L-Trp-OH 1000 per/os 6.1 0.3 0 1 &
HL-lle-L-y-Qu-L-Trp-CH 10 IP 7.6 - 0.7* 64

TABLE 2
1 Gy Peptide Colony Stimulation Activity
count index %
- Control 10.2x0.3 1 100
+ - 4.6 +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-Giu-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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u-L-Trp-OCH 1000 I P 10.40.6* 87 1 Gy
u-L-Trp-OH 10 per/os 6,9 0,7 0 1 G
u

-L-Trp-OH

TABLE 3
1Gy Peptide Colony Stimulation Activity
(per o) count index %
- Control 10.3x0.6 1 100
+ - 5.9+ 0.3* 0
+ H-L-lle-L-Glu-L-Trp-OH 56+0.5 0 0
(comparison peptide)
+ H-L-He-L-+y-Glu-L-Trp-OH 8.6 £0.7* 0.8 83
+ H-L-y-Glu-D-Trp-L-lle-OH 6.8+0.5* 0.7 66
+ H-L-lle-D-Glu-D-Trp-OH 5803 0 0
+ H-L-Trp-L-Glu-L-lle—OH 59+0.38 0
+ 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+-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.



100 per/os 8,3 0,4* 70 1 G/ HL-1lle-L-y-G@ u-L-Trp-OH 1000 per/os

10. 70. 8*

tests;

90 Not e:

peptides were given 30 mn after
P<0. 05 as conpared with the intact control;

suspensi on. * -

P<0.05 as conpared with irradi ated ani mal s.

L- Leu,

The data in the Table are the average of two

I njection of bone nmarrow

d ai ns:

* *

1. A conpound,

or a pharmaceutically acceptable salt or solvate thereof, having the
formula: X-L-y-AQu-Trp-Y wherein Xis H G alkyl, C(0)CL. 4al kyl,
L-1le or L-TrPl Y is OH, NH2, NHCL.4al kyl,
N(Cl4alicyl)(G . 4alkyl), L-Leu or L-11e; Trp is D-Trp or L-Trp; and
TABLE 4
Radiation Peptide Peptide Route of Colony %
Dose dose, | administration count stimulation
ug/kg

- - - - 119204 100
1 Gy - - - 6.2 = 0.6™ 0
1 Gy H-L—IIe-L—GIu-L-Trp-OH 10 P 9.7+ 04" 82
1 Gy H-L-lle-L-Glu-L-Trp-OH [ 100 P 9.6x0.7" 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 | 100 per/os 8.7 +0.5 0
1 Gy H-L-lle-L-Glu-L-Trp-OH {1000  |per/os 6.1 0.3 0
106y H-L-lle-L-y-Glu-L-Trp-OH |10 P 7.6+0.7* 64
1 Gy H-L-lle-L-y-Glu-L-Trp-OH | 100 P 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 6,907 0
1 Gy H-L-lle-L-y-Glu-L-Trp-OH 100 per/os 83047 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.
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GQuis L-Gu; with the proviso that when X is H, Cl.4al kyl, or
C(0)Cmallcyl, Yis not -OH 2. The conmpound, or a pharmaceutically
acceptabl e salt or solvate thereof, according to claiml1l, whichis a
tripeptide. 3: The conpound, or a pharmaceutically acceptable salt or
solvate thereof, according to claiml or 2, wherein X is L-Leu,
L-11e, or L-Trp. 4. The conpound, or a pharmaceutically acceptable
salt or solvate thereof, according to any one of clains 1-3, wherein
Y is OF!', lgdigy. or L-11le. 5. The conpound, or a pharnaceutically
acceptable salt or solvate thereof, according to claim1, wherein
when X is L-Leu, L-11e or L-Trp, Y is OH NH2, NHI 4al kyl or

N(CL. 4al | C\{l) ( Ck%ghgglﬁr}d ?16a Pl%?l%ac%ﬁmﬁg g(cjca t%le %@PE‘?{oﬁ%&e@Eﬂe&a LzL\Xnghthe

accept abl e sal t ereo éora
when Xis H or C?)g?"& Ollcyl, and Y is L- Leu or L-11le. 7. The

conpound, or a pharmaceuti cal |y e ble salt or solvate thereof,
according to claiml, which is Ha%&ﬁéﬁt]fgp% u-L-Trp-OH;

HL-y-Gu-DTrp-L-1le - -y- -L-Trp-L- -0 or _

H L- Leu-L-y-d u-L-T¥ r%‘jxlgli'ILq;h‘@%'grd&gléidalkﬁjﬁ'i‘egliap?rﬁ%ﬂfﬂ=cal ly
acceptabl e salt or SM%WHtI@H} INg1Cs Qdlky1 AGEQLAKNHCE ANSN)AL. Metdk or BiMech i S
HL-1le-L-y-d u-L-Trp- CH. A pharnaceutical conposition conprising

an effective amuntTfos%Tébﬂ%Jﬁﬁa%cordl ng to any one of clains 1-8,

and a pharnaceuti calylys peggpt abl e carrier. 10. The pharmaceuti cal
corrp05| tion according to claim9, formulated for oral admnistration.
with the proviso that when X is H, C,. aalkyl, or C(0)C,4alkyl, Y is not -OH.

2. The compound, or a pharmaceutically acceptable salt or solvate thereof, according
to claim 1, which is a tripeptide.

3. The compound, or a pharmaceutically acceptable salt or solvate thereof, according
to claim 1 or 2, wherein X is L-Leu, L-lle, or L-Trp.

4. The compound, or a pharmaceutically acceptable salt or solvate thereof, according
to any one of claims 1-3, wherein Y is OH, L-Leu or L-lle.

5. The compound, or a pharmaceutically acceptable salt or solvate thereof, according
to claim I, wherein when X is L-Leu, L-lle or L-Trp, Y is OH, NH>, NH,; 4alkyl
or N(Cqalkyl)(C4alkyi).

6. The compound, or a pharmaceutically acceptable salt or solvate thereof, according
to claim 1, wherein when X is H or C{O)C4alky), and Y is L-Leu or L-lle,

7. The compound, or a pharmaceutically acceptable salt or solvate thereof, according
to claim 1, which is

H-L-1le-L-y-Glu-L-Trp-OH;
H-L-y-Glu-D-Trp-L-ile-OH;
H-L-~y-Glu-L-Trp-L-lle-OH; or
H-L-Leu-L-y-Glu-L-Trp-OH.

8. The compound, or a pharmaceutically acceptable salt or solvate thereof, according
to claim 1, which is H-L-lle-L-y-Glu-L-Trp-OH.
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11. The pharnmaceutical conposition according to claim9 or 10,

formul ated as a tablet, |ozenge, or pastille. 12. Use of a conpound
according to any one of clains 1-8, or a conposition of any one of
claims 9-11 for stimulating hematopoiesis in a subject in need
thereof. 13. Use of a conpound, or a phar maceuti caIIy accept abl e salt

or sol vat €ot hergcri;ham?%glﬁrcgf chnﬁogltlgﬁ' §s119 aﬁ\’ e ?Sinhunto f aac0m ound

conp05|t|on of ‘a

di sorder. 14. d?S%Sng FBH% d, 0t a.p arn%%%ﬁlﬁgg ceﬁ%a

salt or solyate_t heseof ordln to a ne of, .cl

Conposi t i o$1 P %@agef“% Eﬁa?or%pogihi’l aFB% B 8t TAG %nﬁ%ul%ﬂ g%reﬁraé
mul tiple myel orRMRRFHIAC | ynphoi d Ieuk05|s | ynphocytic | ynphonma,

| ynphosar cona or p-cel lul ar | ynphoid | eucosis. 15. Use of a conpound,
or a phar mhbeut TheaPhajnaceutssl 4BMROSHign: acsprdug) o plaimy foF for%@&ddﬁsn@
to any one of cRiptripzangs, orgastileconpositi on of any one of clains 9-11
in conbination with a cytostatic agent for treating cancer. 16. Use
of a conpolihd, s o apiempruebascedingltg anc eesizidies 4. or eomspisitignef any

t her eof , accor dinegf tlainarfis1 bfve stihulstingi hematbp@esioin asubjostpoateditipiecds  any
one of clalns 9-11 in the preparation of a nedicament for stinulating
hemat opoi eHl.s ilseaofsakbpmpbundn oneghhatriveewizhllyl Zccepigidde ghlt ar colvpte uhetgofpr
a phar maceut i caictording ¢ piyabhecofsadiis A8, 90 b \cainpoditiver efahy oae obeldimsgd-1 b
any one of cl aifgbtrehtiflg a bématoguidtieaidotdenn of any one of claims 9-11 in
the preparation of a nmedicanment for treating a hematopoietic
(disorder. 8. Use &ifa ompsma@UBea ﬂémﬁcﬂhﬂﬁl@ﬁ&@%‘thlﬂ&sﬁﬁf oR 6l Rk ahtreof,
salt or sol vat ectdi@hee anP6EO8MHAfs 11X, Y cORBosHfontdfaini®nd oBelaids R11
conposi tion of f@xn)i“eeﬁﬁé Hmmkad [H%ex%a 1141111&1516[ ﬁ?el&h@p@ic?}ﬁd Q/inghbidaleukosis,
medi cament for f ?/ﬂmyo B C %lg%EHrﬁ‘aor'HJ Lei1hRE BripH&iH WTRosiS N ONi ¢

| ynphoi d Ieukos homa, | ynphosarcoma or p-cellul ar

| ynphoi d | gu im0 a GATRAUAH AR a@eRIAE TRE QY b GAk  Hereof,
acé) rdlﬁ COHEIEO aln i

filcgept abl e sal t nE’%?EIQ s 1- @l%YQr i 5:)91 O%QX}F]%%fQIaIIﬁé 91%
or a Compozl binaf nwnﬁ‘QX 1945113 aﬁe&f&t{éﬁu %cia e preparation of
a nedi cament for rea cer on mnth a cytostatic
agent .

16 Use of a compound, or a pharmaceutically acceptable salt or solvate thereof,
according to any one of claims 1-8, or a composition of any one of claims 9-11 in
the preparation of a medicament for stimulating hematopoiesis in a subject in
need thereof.

17.  Use of a compound, or a pharmaceutically acceptable salt or solvate thereof,
according to any one of claims 1-8, or a composition of any one of claims 9-11 in
the preparation of a medicament for treating a hematopoietic disorder.

18,  Use of a compound, or a pharmaceutically acceptable salt or solvate thereof,
according to any one of claims 1-8, or a composition of any one of claims 9-11 in
the preparation of a medicament for treating immune cytopenia, multiple
myeloma, chronic lymphoid leukosis, lymphocytic lymphoma, lymphosarcoma or
p-cellular lymphoid leucosis.

19.  Use of a compound, or a pharmaceutically acceptable salt or solvale thereof,
according to any one of claims 1-8, or a composition of any one of claims 9-11 in
the preparation of a medicament for treating cancer in combination with a
cytostatic agent.
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