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THERETO Background of the Invention MHC nol ecul es exi iip
class | and class 11, both encoded within a single gene conplex. MIC genes
are highly polynorphic: nost |oci have up to about 100 alleles in the

human popul ation (Hansen, T.H, et al. 1993 In "Fundanental | mmunol ogy"
Ed. Paul, WE., RavenPress, New York, NY, p.577). Cass | MHC nol ecul es are

45 1cD transnenbrane glyc NOSTP j\qn(rv i ed wi th anot her
_gI ycoprotein, the 12 kD %ﬁg@c&m D’hﬂégﬁmmt i nserted
into the cell nenbrane, d &4 C: n class |

nol ecul es are of three different isotypes, ternmed HLA-A -B, and -C
encoded in separate loci. The tissue expression of class | nolecules is
ubi qui tous and codom nant. The three-di nensional structure of several
human and nuri nBackzaews penties have been resolved (Bjorkman, P.J., et
al. (1987) Nature, 329, 506; Garrett, T.P.J., et al. (1989) Nature, 342,
692; Madden, D. R, eH& mole@d&iexishlat oMoefprms3@ss 3@ ;clabs Entmoth endoded witkin al .

(1992) Sci ence, To. 919). Theiy.$irst and.second extrace|lular donmains
(ol 1o a bi o Rgeatebommes it sdbs BT BmaBHC 365 L lverPifice by
two parallel a-d®bid8d gieidsi dnshe Thenahi pobulgiosi (FeangeneSTML.,S ef -4, ag¥ndnaci d

| ong anti genic | i de o _cytotgxjc_eff T ocC S o] dden et
al. and Fr emn&eug‘%a"éeln?a}}’ﬁ’%&?gy ﬁ?s?a%&%i@eﬁﬁ#%%gvﬂiﬁf&#{gr ot ei ns
synt hesi zed inside the antigen presenting cell (APC), e.g., fromproteins

of viruses or other Glasr ac®HOI atolecpiRs asiet @S, ki Hananembaho| glpcbpsatihs,
allelic have

proteins. The three class | .isptypes, as well as their r s,

B Tt eront popt iBctRiraRREsases MHE Rroed Biamondh iy A b AeRERElt b  dues
wi thin the bi ndiegattdri€ndthdleked fito tHRlceB menbtAR lindNakhdded dhikide AR0MHER! K,
K., et al. (1992) Eur. nol ., 22,277). There is an additi onal

. J. I mu
bi ndi ng site orlian qlas [ molesplss are|of YupmdiffercptisotyprsetermadsHivir 4y -Boendrsi ecul es

expressed sel echidRl ¥ RPard 166! TR tissubtpleWidd & cladt PRoleBuldCis hBighitdahyat i on
I's the sinultaneous interaction of their antigen receptor (TER) with the

presented p eptcpéumizend. Thethreg-dimensionah simeqiire of s¢vee! Guman aad nymive ddsads |

mol ecul e. 21 Sephi&hR8ave 3990 rosolved (Bjorkman, P.J., et al. (1987) Nature, 329, 506;
Garrett, T.P.J, et al. (1989) Nature, 342, 692; Madden, D.R,, et al. (1991) Nature,
353, 321; Fremont, D.H., et al. (1992) Science, 257, 919). Their first and second

extracellular domains fold into a binding site consisting of a P-pleated sheet floor
flanked by two parallel a-helical portions. The binding site presents 7-9 amino acid
long antigenic peptides to cytotoxic effector T lymphocytes (Tc) (Madden et al. and
Fremont et al., above). Most of these peptides arise from proteins synthesized inside
the antigen presenting cell (APC), e.g., from proteins of viruses or other intracellular
parasites, of from misfoldéﬁ self proteins. The three class I isotypes, as well as their
allelic forms, have different peptide binding specificities, depending on polymorphic
residues within the binding site (Falk, K., et al. (1991) Nature, 351, 290; Falk, K, et
al. (1992) Eur. J. Immunol., 22,277). There is an additional binding site on the third
class I domain that interacts with CD8 molecules expressed selectively on Tc cells.
The initial step in Tc cell activation is the simultaneous interaction of their antigen
receptor (TCR) with the presented peptide and CD8 with its acceptor site on the

same class [ molecule.
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t ransnmenbrane gl ycoproteins, the 35 kD a chain and th IS Ehe e
humans, <class Il nolecules occur as three different isotypes, terned
HLA-DP, -DQ and -DR.  Polynmorphismin DRis restricted to the 0 chain,
whereas both chains are polynorphic in the DP and DQ i sotypes. O ass Il
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31 kD protein, qlgﬁtﬁg\ﬁatqr%,é% 2(;]_313 p’%‘?&‘) Pcﬁ%ﬁ]n(lg% 9\197I8; 49 [7_(3&59_9»4‘?‘-’ ﬂﬁﬂu.

Rev. | nmunol, 1@99%3hnun#tpe7, 473y Nerols Med! dchubeis REPLhAR: B i BPciadstie of
class H nolecul es during their transport in the cytosol, until they reach
an aci di c endogBoatulesofpepertidatbindipgyite istcompo \bel fipst dorsinsades and PBeavi ng
only a peptide r e j i ndi i.te. . T xchan of
Q1 b wi O ant 1 gma, afieh, SioEdl & bR 1 & botg b S B ohBoinb B BHRRENC e,
ternmed HLA- DM lomget fi2-2neisidunsdorg) pgptided (Ghicz, . Ma et al (98R) NRfues; 358la164). Acad.

Sci. USA. 93, 9724). The anti.genic peptides derive nostly frome

ndocyt osed e xt‘i'} ﬁg%nonﬁlr%{“&%? (%&‘ nd .N?m(“f@@i'?mﬁié‘}t‘?‘?"t?&lthiheif:].)“The
nature of i nt emaslédul) cRfeyBE RJIBRVER! 6 KhIBSH @r(g'_hp%ald. 485 fndleb@E kY co-
understood. There is_one mgjor pocket in the bindi ng site that is critical

for the interdEPShiugcten foriurelipramlogousterfbat of L% frr Tt cellseDyang theis, and

addi ti onal m N@fosynthesis and intracellular transport, class II heterodimers are chaperoned by a

 third, nonpolymorphic non-MHC-encoded 31 kD protein, termed invariant (i) chain
(Cresswell, P, (1994) Annu. Rev. Immunol.,, 12, 259). The Ii chain shields the
peptide binding site of class II molecules during their transport in the cytosol, until
they reach an acidic endosomal compartment, where it is cleaved by proteases,
leaving only a peptide thereof, termed CLIP, in the binding site. The exchange of
CLIP with antigenic peptides is catalysed by another MHC-encoded molecule,
termed HLA-DM, in the endosome (Vogt, A.B., et al. (1996) Proc. Natl. Acad. Sci.
USA. 93, 9724). The antigenic p eptides d erive mostly from e ndocytosed e xternal
proteins (Germain, R.N. (1994) Cell, 76, 287).

The nature of interaction between DR molecules and peptides is Ilargely
understood. There is one major pocket in the binding site that is critical for the
interaction with a hydrophobic anchor residue of the peptide, and additional minor
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al ., above; Hanmmer, J., et al. (1993) J. Exp. Med., 176, 1007; Hamer, J.,
et al. (1994) Cell. 74,197, Hammer, J., et al. (1994) Proc. Natl. Acad.
Sci., USA 91, 4456; Hammer, J., et al. (1995) J. Exp. Med., 180, 2353).
The peptide main chain also forms inportant hydrogen bonds vm'th si de
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arthritis (RA) Geaforapiion anfside chaie priergatipn of e hatnd peptide {Stenehali, abayeRheum
20, 1037; Stasny, P. (1978) N. Engl. J. Med. 298 869: Ohta, N., et al.

(1982) Hum | munol . ; 8 P,Rtbe

41, 403), whereas DRALBIL':"klr 5(1))%3 fsc’f%ggus?%%l giﬁegeﬁnts mul ﬂtklapﬁ%)s eﬁﬁﬁﬂe oSl lljrmﬂ(/S)
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positive patients carry PEUSE et
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forms of the d th

Hum | nunol . b?‘%%@’égl %%B?% &5‘? 5‘%9%@)&% ﬂﬂ%&g@daﬁ%ﬂcymns@eas@m%d in
t hat homzygosulﬁstf(RA)qaaﬁbm@ﬁﬂwﬁtht g.J2let 81 @mﬁ) AQibHE RbbARS 20f 1d3%0
susceptibility_allele nore severe, chronic fornms or juvenile onset

of RA (Wr dwor SHRsmYRP: (Slg?g)a}ﬂ Eng k1944, 2% 86%; QltanN. @ Ak {19825 HumSigEnungk nom
B.S. (1993) O 523} S8HHTOB., et al. (1982) Amn. Rheum. Dis., 41, 403), whereas DRB1*1501 is

associated with multiple sclerosis (MS), and the DQ allele combination
DQA1*0301/B1*0302 with insulin-dependent diabetes mellitus (IDDM). In RA,
altogether >94% of rheumatoid factor positive patients carry one of the
susceptibility alleles (Nepom, G.T., et al. (1989) Arthritis, Rheuin., 32, 15).

The effect of DRB1 alleles on RA is manifested in different ways: first, the
disease association shows ethnic-dependent preference for one or the other allele
(Onta et al., and Schiff et al., above), second, DRB1*0401 is associated with more
severe forms of the disease than the otl_ler alleles (Lanchbury, J.S., et al. (1991)
Hum. Immunol., 32, 56), and third, 2 gene dosage affect can be observed, in that
homozygosity for a susceptibility allele or combinations of two susceptibility alleles
confer more severe, chronic forms or juvenile onset of RA (Wordworth, P., et al,
(1992) Am. J. Hum. Genet., 51, 585; Nepom, B.S. {1993) Clin. Jmmunol.
Immunopathol., 67, 850). The latter finding indicates that the DRB1 locus can

control both initiation and progression of the disease.
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in the 0402-associ ated aut oi mune di sease perrp mgus vul gari's

(Wicher pf enni g, aUF@anenétm@acmg( Réorpmapm yeknoway peverd jeint gvnlagwa;mtelgaz hawe1 935) .
These data st rgy Qon of
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peptides with a basic residue at p4, derived from desmoglein 3, an autoantigen

involved . in the (402-associated autoimmune disease, pemphigus vulgaris
(Wucherpfennig, K.W., et al. (1995) Proc. Natl. Acad, Sci. USA, 92, 11935). These
data strongly support the hypotllésis'that selective presentation of autoantigenic
peptides by disease-linked MHC alloffpes could bé the mechanism underlying the
genetic association between DRB1 alleles and autoimzpune diseases {Todd, J.A., et
al. (1988) Science, 240, 1003). The disease process itself is driven by Th cells
recognizing such peptides. The activated autoreactive Th cells secrete different pro-
inflammatory cytokines, which in turn attract further inflammatory cells to the site,

and cause a chronic inflammation in the affected organ.

Of the two classes of MHC molecules, class II is the primary target for
immunosuppressive intervention for the following reasons: First, MHC-II molecules
activate T helper (Th) cells that are central to immunoregulation, and are responsible

for most of the immunopathology in inflammatory diseases. Second, most
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First, it woul
mechanism whereby such a compound would exert its effect is competitive

antagonism for the antigen-presenting site. Compounds binding selectively to class
I molecules involved in a particular autoimmune disease are therefore expected to
interfere specifically with that disease. Additional peptides which bind to MHC
molecules and inhibit T cell activation have been disclosed in, for example,
International Patent Applications WO 92/02543, WO 93/05011, and WO 95/07707.

A pharmaceutical agent targeting class II MHC molecules would offer
several advantages over most available- imi:ﬁunosuppressive drugs. First, it would
represent a dlSCﬂSC mechamsm—bascd intervention, which is expected to interrupt the
initial event in the pathogemc cascade Second, it can be designed to be selective for
only a few class II allotypes, i.e., binding with improved affinity to those allotypes
associated with disease, leaving the remainder of the antigen prggsqnting system
available for protective responses against pathogens, and therefore causing fewer

immunocompromising side effects than most immunosuppressive drugs. Third, the

methods and compounds could be applied without any specific knowledge of the
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unnatural arginine substitute in the conpounds of Forrmula H nay exhibit

i ncreased stability in blood plasma (e.g., nouse and rat plasna) and
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in the conpounds of Formul a
mediated activation of T cells. The compounds dlsclosed below, which include an

unnatural arginine substitute in the compounds of Formula II , may exhibit increased
stability in blood plasma (e.g., mouse and rat plasma) and increased binding affinity
to MHC-class I molecules of interest (0401, 0101 and 0404) by as much as a factor
of 1.25-3, as compared to corresponding compounds containing Arg in the position
of the substitute amino acid. Further compounds disclosed below comprise a
terminating group in the compounds of Formula I. Such compounds of Formulae !
or I may also show increased in vivo inhibition of T-cell response by as much as a
factor of 1.25-3. Such compounds may show effective immunosuppression in
mouse models of certain immune disorders. The éubject compounds and methods

may be used to treat disorders such as rheumatoid arthritis and/or multiple sclerosis.

In certain embodiments, the subject compounds are used for the preparation
of a pharmaceutical composition for the treatment of an animal, such as a human,

e.g., to treat or prevent a condition characterized by MHC class II-mediated

activation of T cells, or by expression of MHC class II protein at a pathological site




or Il may also show increased in vivo inhibition of T-cell response bz as
nuch as a factor of 1.25-3. Such conpounds may show e#l&eptember, 2006

I mmunosuppression in nouse nodels of certain i mune disorders. The subject
conpounds and nethods nay be used to treat disorders such as rheumatoid
arthritis and/or multiple sclerosis. In certain enbodi nents, the subject:
conpounds are used for the preparation of a pharmaceutical conposition for
the treatment off aflaanhativh, sRhcl @aSautoifikiiBe disefseJThe hitbjéct @ahp@ndPaf¥eNt a
condition characterized b C?Cchgsﬁ H nedi ated actiyation of T cells, or
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Sept enber, 2006 thosd eruitforaeaepetLiBBallyBé®K. s an aut oi mune di sease. The

subj ect conpounds and/or conpositions may be used in the treatnent or
prevention of such diseases, including those enunerated specifically

bel ow. Brief Description of the Figures Figure 1 Inproved binding of a Gpg

(guanyl pi per i dyBrigf Description obtheciignines) hept amer conpound of the-invention

(P53) to MHC class Il protein 0401 conpared to the Arg-containing
equi val ent (P51). A HgbrdkhedIinpmsed pdingleof{ B3 GpgFdwingipipesilylalghytARP,

Nat ure Bi ot ech .562:567) IS use a _positi [ l.. I ng. standard
statistical sof \A/B"“Fne“?g }ﬁ%}%’%ﬁrﬁg °'f‘g'g‘1%31ﬁ 'qungﬁ’t’ @3? M@@ﬁ%‘i"%‘q@ﬂled to
replica data poioniparegenehaieg comsiaingicngivienttorspl e Piblisie@3 O pphite EP:’r;i nat ed
from the fitt cur.v?sl re represented by . vertical |jnes of the
appropriate i ﬁ%-lctl%g a(@gg ri"@“ﬁ?%e‘,z ﬁ@lﬁﬁ%‘@&d 2§ hpositpyg captale sEne)
for the corresmidiragst oA Wdtwafs, gféﬁsingm!mgw%azi A i wdie fitted to

Gpg-contai ning teframer conpound of the invention (P74) to MHC class ||
JF?@%P z‘ﬁmtl??“?‘ﬁ generiedoaspending; tp dixamplsi MalGis Werey estimateddfamhi shed

protein 0401 c
| ead peptide (REs fifted 6498 arilardk St £k
Usi ng standard statisti cala soa:‘twg_re, non?l#ﬁg}glrﬂﬁ?cggjifst??%bérb r?aéés:gﬁ%ﬁr%curves
were fitted to (PEploliddingaRd deshed live.f8rviotted kint) dudbe ciregpdndinExempbwndl4. | C50s
were estimated fromthe fitted curves and are represented by vertical |ines

ine) for the corr aRed; YO ugrehaaiiis of \Goetibutils Mfipll Blinpdifa 811 o
preferred Gpg Gly.jaygqﬁgm@?t})dy IMHC class II protein 0401 compared to the Arg-containing
equivalent (P71). A published lead peptide (P3; Falcioni et al 1999) is used as a
positive control. Using standard statistical software, non-linear logistic regression
curves were fitted to replica data points generated according to Example 14. IC50s
were estimated from the fitted curves and are represented by vertical lines of the
appropriate line-type (P74 solid line, P71 dashed line, P3 dotted line) for the

corresponding compound.

Figure 3 Improved binding of a prefemed Gpg (guanylpiperidyl
glycine) -containing tetramer compound of the invention (P69) to MHC class II
protein 0101 compared to the Arg-containing equivalent (P82). Using standard
statistical software, non-linear logistic regression curves were fitted to replica data
points generated according to Example 14. IC50s were esﬁmatedk ﬁom the fitted
curves and are represented by vertical lines of the appropriate line-type (P69 solid
line, P82 dashed line) for the corresponding compound.

Figure 4 Improved binding of a preferred Gpg (guanylpiperidyl
glycine)-containing tetramer compound of the invention (P74) to MHC class IT




gl ycine) -containing tetramer conpound of the invention £P69) to MHC cl ass
Il protein 0101 conpared to the Arg-containing equiva em—éﬂﬁg
standard statistical software, non-linear |ogistic regression curves were
fitted to replica data points generated according to Exanple 14. |C50s
were estimated fromthe fitted curves and are represented by vertical
lines of the appropriate line-type (P69 solid I|ine, P82 dashed line) for
t he correspondi rgoteion@tinermparegutocthel Argomtsipthghiquivialegt 713, psing steedardpg
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non-linear |logistic regression vVes re fitted to replica da L nts
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curves and are nagrrEdaiied liny) feethé taddspdndiigofipoliie appropriate |ine-type
(P74 solid Iline, P71 dashed line) for the correspondi ng conpound. Figure 5

| mproved bi nding of a.preferr pg, (guanyl pi peridyl . glycipe)-cantaining
tetramer compound of ﬁﬁ%’ﬁe%nveﬁﬁpg’fg% P%ﬁ%‘gtgfl\ﬁ—i@#%% g Cﬁ“%’tygﬁ‘ﬂergqgl
conpar ed to theghtheyedtitdhing €@ ichabaind dfR88)invebom P HIRBSIMMC class 1T
statistical software, nﬂn-l i neglr | ogi stic regressjon c&,r ves _were fidttéad to
replica data pBToiR 048h&rmpargd e dsr Arepniainipg capivalenty(F98ks dismge standar

estimated from lagschit oBShare Wby Bfeaf kisHE YegrORIA TR E el i td fplica dakes of
the appropriate line-type (|5101_ sol i i ne, P98 dashed line) for the
correspondi ng cBeiptsaealed peeading tfrerele M- IGssgvee eﬁh%dd%ﬂ% Hhenfitted

hept aner conpouggdyveafngt elg RvaRLd 41 i Q)f'\Atfﬁ‘:Ca }ﬂﬁﬁ ! 8101 Sy essed
on the surface of el_s%l cagﬁ. conp reeggtol}mh‘e rg-@o talténllhnr?g&gq i val ent
(P43). Using st bimmiBPYidashed ling)iferghe cosweéponding compounidi near | ogi stic regression
curves were fitted to replica data points generated according to Exanple

15. 1Csos were esti ro ' rVES,: : 0 ‘ y
vertical lines of t @&g%p&r opmhtgpl‘eavﬁ ir)lfgﬂ?lég}g %%ig%glgﬁﬁnggﬁéﬁga?ﬁegig%gggﬁed
line) for the cefithemyentn(B4DderpBiddlassHl protein Sxpkesprdonctiic Burfiade 0 LGR ceils
Gpg- cont ai ni ng . the.inventl (R% Q C.cl:
protein expres s&é)%%qf ?loqu%rf‘%gggmg%mgr P@é‘éﬂ%ngl (ng ?P ﬁzlﬁ% JtandMé S&L&%gl
software, non-linear logistic regression curves were fitted to replica data points

generated according to Example 15. ICsps were estimated from the fitted curves and
are represented by vertical lines of the approprate line-type (P47 solid line, P43
dashed line) for the corresponding compound.

Figure 7 Improved binding of a Gpg-containing tetramer compound of
the invention (P74) to MHC class II protein expressed on the surface of Priess cells
compared to the Arg-confaining eqﬁivaient' (P71). Using standard statistical
software, non-linear logistic regression curves were fitted to replica data points
generated ahcording to Example 15. ICsos were estimated from the fitted curves and
are represented by vertical lines of the appropriate line-type (P74 sohd line, P71
dashed line) for the cortesponding compound

Figure 8 Improved stability (arbitrary units) of Gpg-containing
heptamer and tetramer compounds of the invention in rat plasma after 24 hours
compared to the Arg-containing e quivalent. Data for the corresponding G pg/Arg

compounds are shown as adjacent bars.




conpared to the Arg-containing equivalent (P71). Using standard statistical
software, non-linear |ogistic regression curves mreﬁiﬁﬁ-ﬁﬁﬂkﬁu—gﬁﬂﬁca dat a
points generated according to Exanple 15. 1Csos were estimted fromthe
fitted curves and are represented by vertical lines of the appropriate
line-type (P74 solid line, P71 dashed Iine) for the correspondi ng conpound
Figure 8 Inproved stability (arbitrary units) of Gpg-containing heptaner
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gener at ed accBxahiple 19.dCsExaremstmated frba3Rsfittel cares tidrae ecprésented bhe fitted

curves and are represented by .vertical li.ne f a ri.ate |ine-type
(PS5 sorid 1 TratoBugE irampioprils bhePe 25000 o 3R oRREE BB P out &
10 Dose- r esposgrespondfig cofipowl r at i ng i nmunosuppr essive properties as
measured by a T-cell activation assay of preferred conpounds of the

invention (a) P69,_.(b 101, (c) P74 and (d) P53. Fiqure 11 A. dose-re'sponse
curve denonstrati r@gi“gfeﬁl rerS&é%Spqsﬁﬁlﬂfﬁ%? B%?%%%W@%‘PB%P?IFS@Q%S neasur ed
by IL-2 secr eprogsiti€faséehsiked K500T-colD Adtivhtiin Gay(F@steresl cvnthotiaislodthel | ne), a

hept amer conpound, of the |nvention conpared to the Arg-containing peptide
(P40-1) (di arﬂBﬁ‘H’é‘oﬁﬁﬂP§8id"ﬂ1’lq1n@.mﬁwagf’fi32 A dose-response curve

denonstrating the inproved imunosuppressive properties as neasured by
| L-2 secretion of #&a@e(1EI- AGREE-Aispind@curde dredlirita thehipowd conpound of
the invention, conpared-to thelArg- containi n%c!J pept i dg ‘;Eﬁ% “Using - .
standard st atPEYneSHPPESHYGBIPRETtGI S Mepstsd by Hgf seordtion ob L 6PR% curves were
fitted to repohfamisd(@ulrRl MiddSIRA81n8), 8 Heamer dnipdubPoffth@iRbition,

compared to the Arg-containing peptide (P40-1) (diamonds and solid line).

Figure 12 A dose-response curve demonstrating the improved
immunosuppressive properties as measured by IL-2 secretion of P69 (Gpg-
containing, a preferred tetramer compound of the invention, compared to the Arg-
containing peptide (P82). Using standard statistical software, non-linear logistic
regression curves were fitted to replica data points generated according to Example
20. ICsos were estimated from the fitted curves and are represented by vertical lines
of the appropriate line-type (P69 solid line, P82 dashed line) for the corresponding

compound

Figure 13 The immunosuppressive properties of P53 (Gpg-containing)
as measured by IL-2 secretion (squares and solid line), a preferred heptamer
compound of the invention, compared to a DMSO control (diamonds and dotted

line).

Figure 14  Superior in-vivo immunosuppressive properties of P69 (Gpg-

confaining) a preferred tetramer compound of the invention following co-




20. 1C50s were estimated fromthe fitted curves and are representeg BE
vertical lines of the appropriate |line-type (P69 soli 1 : d
line) for the corresponding conpound Figure 13 The i nmunosuppressive
properties of P53 ((Gpg-containing) as neasured by IL-2 secretion (squares
and solid line), a preferred heptamer conpound of the invention, conpared
to a DVBO control (dianonds and dotted Iline). Figure 14 Superior in-vivo
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conmpound of the b&ﬁ{ﬁﬂ{.ﬂgga It,ﬂénlt@age?‘ug co- 9 21 Septenber, 2006 inunisation
with antigen as nmeasur %y T- proliferation, conpared to the Arg-

cont ai ni ng equi vi |l ent (P82% Figure 15 In-vivo i mmunosuppressive properties
of preferred tetraner¥igailhepdamde WW@S@% phapeitiey exfitprefanéd kdtmmieng
co-i rmuni sation ggpt]: Ll pr.olif tiaon, Figure 16
Efficacy of prerée%dpée?%e?r%g}nng& ng ep alrlrtji\e)\(}r{1 %O-ggr%‘oéncg ’&3 15%0% M% ‘9

(P69, P53 and P7a¥aspredibydl-@lprolifestiomodel for rheumatoid al’thI’ItIS

conpared to solvent as control. Figure 17 Efficacy of preferred tetraner

and hept anercompounGighfe 1 heEﬁb‘é@;F‘tok Belebed orndy SR périithed DorbiSndd br

mouse nodel for nultip scl erosis on conpare
control. Figure g Ilﬁfeflﬁmmﬁ‘ﬁicﬂﬁmrdﬂ@m aiht €llAameuseanstich & trhcuiataid afibtirdds  of

the invention (Pc in th E nouse nodel for nultiple sclerosis
treat nent corrparg)d113 o(asfg (?R’ ascong% rol. Figure 19 Superior efficacy of a

preferred Gpc-containing corrpound of the invention (P69) conpared to the
equi vi | ent Arg cont aiRigwg 1 onpBffivdey B8 gjeférred mﬁm&%mmmnﬁm)a{poﬂﬁds of

mul tiple sclero tal SCr on of e | nvent Introductlon
The present i nv?rlﬁ tlloé'l Q’?g 15% oﬁ%‘é c‘ﬁ°‘:‘f§ %%%F?‘Hdﬂ‘i‘lﬁﬁlte sglerosts

preventmn compared to solvent as contro]

1=«

Figure 18  Efficacy of preferred tetramer and heptamer compounds of
the invention (P69 and P53) in the EAE mouse model for multiple sclerosis

treatment compared to solvent as control.

Figure 19 Superior efficacy of a preferred Gpe-containing compound of
the invention (P69) compared to the equivilent Arg containing compound (P82) in

the EAE mouse model of multiple sclerosis.

Detailed Description of the Invention

L Introduction

The present invention relates to compounds, such as peptidomimétic
compounds, which can be used to suppress an undesired immune activity, e.g., by
inhibiting class T MHC-mediated T cell activation, such as in the treatment or
prevention of autoimmune disorders. In certain embodiments, these compounds are
characterized by binding to class I molecules, their ability to prevent the binding of
self antigens or to displace self antigens already bound to ¢lass Il molecules and/or
their ability to inhibit T cell activation by modulating a class I MHC restricted

immune response by an altemate mode of action. In such embodiments, compounds
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conpounds, which can be used to suppress an undesired_i nmune iCtiﬁbié’
e.g., by inhibiting class Il MHC-nediated T cell act m I n
the treatnment or prevention of autoimmune disorders. In certain

enbodi ments, these conpounds are characterized by binding to class |

nol ecul es, their ability to prevent the binding of self antigens or to
di spl ace self antigens already bound to class Il nolecules and/or their

ability to inhidfi theTimehtionaGhdyv ki Rfim&Y ‘TR, NUnkibiing s sgelnls”, M 6ubject

restricted i n@ response by an alternate node of action. In suc

enbodi ment s, % inds pephodominsfizse fpeluding Sheptarasr” end “ehRree! comPHRYSIpe
termed "inhi bi eémpoundd T Rel iVEn@RHAENES “inhiikt 6t the! MVRidP! S certain
"peptiodom netics" (including "heptaner" and "tetraner” conpounds),
"conpounds of EH&odimgRls: thenprefarred; elpsshllt orokeculps tame DRy visetypesnin prefemed t ai n

enbodi ment s, -t benRKELAST S Ghanfiohir 0L SR Soihf, 05, 1S CbuRSRY abinpr el e r ed

enbodi nents, such an inhibitor I's a sma ecu . g conpou havi ng
a nol ecul ar welodgsulan weight kdsa thap (000 amuy, preferitdy ddsk yhancH¥O0tawan et@0Mozau,

even nore pre %?&pgm{:%gmgoo amu. The conpounds of the invention

whi ch inhi bit ass activity have therapeutic value in the
prevention or treatnent of various class Il MHC-rel ated diseases or
di sorders. The conpbmesnmundst oftthe investiin whicheyhibie clasnIlMECeactivity bae

patient for tr an ks mune di sorder. for. exanpl Lnval vi

undesi r abl e orﬁl@%aﬁapﬁr‘g%lﬁ %t%e PRV, rt&% gt ?frvaﬁggé)ﬁgs%gg@%m%%élpar e a
t her apeut i ¢ nediseaagrentd isorders. (Tiret compoarids cefit hefifiveation/a ag Ggeadafinistareti mbiabi t or
of the invention. e . therapeuticall ied to anmeliorate ot to

o event | moul | PeUSBLEr BEpmol 3B pine gibrdeh or Sl SOV iNE BsHRbIecEr
arthritis, et cinapploiatecininie aciddsy, 6f may BOigea Yo\ grePire b Mierapeiemtdi€imdr@r t he
treat nent of di sor I nvol vi.ng undesjrabl e_or inappropriate MIC

er . _
activity, suchPa®adiqulay: & rHeREvedido%s Rlr an cipibyar fdt dieniieation, mayakgar d

means known i renkMfeundibdllyl alied toNhRelRfAOUR! tdf Efév&ﬁteixéaine&ébeﬁdeuﬂ ldfdeted,0Xi Ci Ly
studi es, dose concentration studies and nethod of delivery, e.g., bolus,

cont i nuous or ™pigpleselsrpsis) Repmytaidianbritiaetce nsdicative dose ofio sampnd pbthe 0. 01
to about 500 np{dtof at: MCAMR oitL Bﬁgrdeﬁinmﬂé.' WhdedfiSble or inappropriate

MHC activity, such as an autoimmune disorder, can be determined by standard
means known in the art taking into account routine safety studies, toxicity studies,
dose concentration studies and method of delivery, e.g., bolus, continuous or
repeated, In a particular embodiment, a dose of about 0.01 to about 500 mg/kg can
be administered.

II. Definitions

As used herein, the term “ MHC activity” refers to the ability ofan MHC
molecule to stimulate an immune response, e.g., by activating T cells. An inhibitor
of MHC activity is capable of suppressing this activity, and thus inhibits the
activation of T cells by MHC. In preferred embodiments, a subject inhibitor
selectively inhibits activation by a particular class Xl MHC isotype or allotype. Such
inhibitors may be capable of suppressing a particular undesirable MHC activity
without interfering with all MHC activity in an organism, thereby selectively

treating an unwanted immune response in an animal, such as a mammal, preferably a
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As used herein, the term"MHC activity" refers to th I 1ity of VHC
nol ecul e to stinulate an i nmune response, e.g., by aé&%ﬁ%@@&é& An
inhibitor of MHC activity is capable of suppressing this activity, an
thus inhibits the activation of T cells by MHC. In preferred enbodi nents,
a subject inhibitor selectively inhibits activation by a particular class
Il IVHC i sotype or allotype. Such inhibitors nay be capabl e of suppressing

a particul ar uheesn,reishaut (vei@pmotisiog the anvimahio itumune eespensenig gunédal. alSuch/HC

activity in an by selectively. treating.an upwanted. i nmune
response in anmg‘&n rral ﬁlmsl%%eﬁ%r gnéaém r’rﬁ';xaln,e aﬁ?‘%}ag’lﬂa%'l%&aggﬂi@” Sea3sEN B |
2006 human, witchmatoidathpitio or mihtiglesoleraizi mal ' s i nmune response in general .
Such unwant ed i nmune response nay be one associated with a particul ar

di sease such as r i d_artheitis, o | tiple sclerosis he tern
"prodrug” is int engg%n?%&en%rgdrr% sslg BB etﬁjggos ePE{E’E‘I?asﬁr?a@PO“’BIﬁy@%I Ftal
condi tions, arphysiingiral ednditibm, tiee chriveittl (6 the ailibitddfagehe ¢ @8 epttsent
i nvention. A conmpnh r’th hod f or %A;*.n . prodr i.s to. sel ect. noj _e*li es which
are hydrol yzed Ui ﬁﬁ?@?"&l’ﬂﬂﬂﬁ OIg'B’%mgﬁU ds prslactmoteties Waish pey
bi ol ogi cal |y akydrot$zeddindér phlysiolopioer conaiaost wpRdvide m@agﬂeeﬂidh?gi&aﬂgqeﬁ%ter ted

of a fa

by an enzymati¢ activity of the patient or alternatively | a r%leﬂr
pat hogen. " Tr eaf&- 15 othseergberdiments, thepradmeg i copearted by|aa snmmiatig agthatysdre i ty or

i : iy |
amel i orating th@em!drefbmatibely b5 & %{hgg%rgggea&’é agﬁgéﬁv\%éyi%%.at a5

di sorder or condition. "Hydrophobic",” a rein en pertaining to a
nol ecul ar spedreening tes pevetifyaer amplicraing thetéffenisnef, daperampintonstdremon or ity

of the nol eculgy, '?Jﬁlestr;' Bﬁdig&hﬁga%gﬁdiﬁ&?d es under investigation is retained

in the organic’r an t aqueous | ayer- Preferably, nore than about
55% 75% 85% or over about 95%of the nolecule is retained in the
organi ¢ | ayer. SuitHyflwpbehidhias used \hereims whon pedeining toparméledudari spgoies,

experiment w | ( t|ﬂiﬁ' L -arti qan _but.inelyde. wtho
limtation, ocr{leaaﬁgl@m% y eoﬁiék,éxﬁlg%% %t’r g%ef"r%ﬁ’r?g Ogrfﬁe @Ilu?l%cpgﬁso&rﬁmv%en
pertaining t andedularcipeaies kmdpr duyestigation S deteinedh inl rthp brgainic raetee tant thet he

Ryar ophobi it yoseus HREt R ke Ben SRl %uale BEVr & St BbPSISF

the molecule is retained in the organic layer. Suitable organic solvents for such a

partitioning experiment will be known to a skilled artisan but include, without
limitation, octanol, diethylether, dichloromethane, and chloroform. When pertaining
to a functional group or residue, hydrophobic refers to the property of said
functional group or residue to increase the hydrophobicity of a mo]écular species

when added to it structuraily.

“Prevent”, as used herein, means to delay or preclude the onmset of, for

example, one or more symptoms of a disorder or condition.

The term “ICs¢” means the concentration of a drug which inhibits an activity
or property by 50%, e.g., by reducing the frequency of a condition, such as cell
death, by 50%, by reducing binding of a competitor peptide to MHC H protein by
50% or by reducing the level of an activity, such as T-cell proliferation or IL2
secretion, by 50%.
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"Prevent", as used herein, nmeans to delay or preclude the onset of; fér
exanpl e, one or nore synptons of a disorder or conditi S 0"
means the concentration of a drug which inhibits an activity or property
by 50% e.g., by reducing the frequency of a condition, such as cel
death, by 50% by reducing binding of a conpetitor peptide to VHC I
protein by 50%or by reducing the level of an activity, such as T-cell
proliferation or |L2ThsaehetEDR" Ihuaréf%?(e dbde 2t asaﬂge&meﬁmda&@@o%r kg ther m
"ED50" means the dose of a drug that produces 50% of the maxi mum of a given
response or effé’éftxmm]toélar%‘tepmnsel qr et Alipmptively, Ftﬁé%lﬁ’g"é tp ﬁlftd"%ﬂlﬂ&uces
a pre-determ ne ns. The term
"LD50" neans thg’r%ﬁé&% gdétgrug tlﬁgt&%?hlsg?bdﬁ& g%A) o?ﬁ?é%%lb&subj ects.
The term "therapeutic index"” refers to the therapeutic index of a
defined as LDSQO EDs@er#e*mt dridw™ preensethe dose P psdrig thah 1% dathad | in 39 r/'eP‘éFfégl y a
manmal , i ncludi gg.Jumans as well as livestock and other veterinary
subj ects. The term "structure- activity relationship” or "SAR' refers to the
way in which altering the nolecular structure of drugs alters their
interaction with a e Gtherapautip ipdex brefers mShﬁﬂleaﬁﬂt’éé%ﬁeé of a dugrdefiped o
nol ecul e whi ch Q@ED%/]‘:‘]T' ecul ar wei ght of |ess than about 2000 anu, or |ess
than about 1000 anu. and even |ess than about 700 amu. The term
"aliphatic" refers to a linear, branched, or cyclic al kane, al kene,  or
al kyne. In certain eRiotirmeipetiont’ reforsap an gmmal\:;spr@fﬂmbhea pRasaEdl ipokiding i on
are |l i near or fran : carbon atons. The term
"al kyl" refers 0t s%@eg?gg{% kgﬁds)gﬂtl%rr‘;ggéﬁap[gllé?%ﬁ%'i c group, including

strai ght-chain al kyl groups, br anched- chai n alkyl roups, cycl oal kyl
(alicyclic) groups,Thel fepn "steeutetagtivity tefationshiypr §SARD sefemnie B9 ¥&aitky|

substitut ed al kibief" fifie tnd elGHhlaR! Biihe G WY atels el oo of D

ranched chain

‘has
receptor, enzyme, etc.

"Small molecule" refers to a molecule which has a molecular weight of less

than about 2000 amu, or less than about 1000 amu, and even less than about 700

amnnl,

The term "aliphatic” refers to a linear, branched, or cyclic alkane, alkene, or
alkyne. In certain embodiments, aliphatic groups in the present invention are linear

or branched and have from 1 to about 20 carbon atoms.

The term "alkyl" refers to the radical of a saturated aliphatic gtoup, including
straight-chain alkyl groups, branched-chain alkyl groups, cYéioﬁlle- -_(alicyclic)
groups, alkyl substituted cycloalkyl groups, and cycloalkyl substituted alkyt gféups.
In certain embodiments, a straight chain or branched chain alkyl has about 30 or
fewer carbon atoms in its backbone (e.g., Ci-Cip for straight chain, C3-Cso for
branched chain), and alternatively, about 20 o1 fewer. Likewise, ¢ ycloalkyls have
from about 3 to about 10 carbon atoms in their ring structure, and altematively about

5, 6 or 7 carbons in the ring structure.

Moreover, the term "alkyl" (or "lower alkyl") includes both "unsubstituted
alkyls" and "substituted alkyls", the latter of which refers to alkyl moicties having
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fewer carbon atonms in its backbone (e.g., C-C30 for st aieeht chg] C3- C30
for branched chain), and alternatively, a bout 20 orﬁf—éﬁ% mbes . C
ycl oal kyl s have from about 3 to about 10 carbon atons in their ring
structure, and alternatively about 5, 6 or 7 carbons in the ring
structure. Moreover, the term"alkyl"™ (or "lower alkyl") includes both
"unsubstituted alkyls" and "substituted al kyls", the latter of which
refers to al kybkubstifuents espling aghydidged lonSept eninre c2Mofs of ubs thiydwearben

replacing a h Aol npr e carpaons, o r,ocarb kbone.
oo Subst ht ne BRROEt SRt B ool o BERAE of exanifle o BB 3 o POL
car bonyl (suc hcab‘orfgzl c(anidhonyl a c&tboﬁ}lk@hy@mﬁmwbnyl,a af Gormiyl,, oofanafcydlcyd ), a

t hi ocar bonyl uch as a. t oest , .a thjoacetate, t hi ofor

Al koxyl -5 phIAEREEIT (it o8 JHOHLGes LoDt Ao O AT i o,
an ami di ne, anphdsphdif, aapmﬁﬁﬁateaa rﬁhbﬁmmaﬁ;n afZanfifle, #h SidoD WA arlidingNan

al kylthio, a suI fate, a sulfonate, a ul fam)yl a sul fonani do, a suI fonyl

a het er ocycl y| imisf acGaRge | nitrgyran pzidg, %ﬁ*ﬂﬁﬁ@%)raﬂ alfeitliopa sBiE. acsubignate.
will be unders&mﬁo% ald1RSEnRHd, | d ffohy, ﬁlﬂgteﬁ%%cl 1hal a%hsfs &%%Iﬁ%c or

substituted on the drocar bon ‘chai n ‘nay th Ves ‘ubstituted, if
appropri ate. Featerparemaiie moiethelt gl dtei understosd dfy &G@uéﬂ@lﬂqd uI e aal thpt threny

i ncl ude subst d b 0.:¢ am do,
phosphor vyl (|1|lr}B %ﬂ% osplﬁo%gt%u&%%b&ﬁosp q‘f‘;f .f,ig 'fbs ﬁ?@r li,lfdl ng
sul f at e, sul f cappropdate. Fﬁnllﬁsimw ﬂmnshhstrhéxﬁmatfe@ subemmted Iaykylgnqupm;luchs wel |

Car boxyl ai o, RFCUE spd)maiieHnTed ERS o} ool TS Sl A Ay PERREYE ut el

al kyl s are deqgiciudath ;h@hpnuna@aﬁﬂ @ﬁd:dpyinsteymmf@@l tluélhdﬁﬂg suE&tb,SshlfbnEnﬁdoWi th
al kyl's, al kenyl al ko al kyl t hi og am noal kyl s, carbon % subst tut ed
al kyl's, - sufbquol 0 SRR ancriIy R EIOPPS, 25 avedlrps sthegs. Ao oy

menber  at oms Eiéfudﬂigaﬁﬁ@dnﬁs §HelBlky leirboy b Aad feRidfs), C@fmommqne ﬁk@ms 4

al kyl' s containi ng, be saturated or unsaturated with one or two double

bonds (cis or EXPBEHBJ}'Y subsified alkylsearg fegerited chelow e Gyclezdicys kpays be rfarther
t ted. P t | d 2al kyl
saturate r ehibtibRel UaR f’g‘?ﬁtﬁ'%‘éﬁ"@ ﬁﬁ&xali'a‘é fos, %E:gt Ill[}&%gdcar% 1.al Ky

may be unsubstituted or su ne of two su nts referred
substituents isnstitided dlkyls ~CEY, kN, anddbwelikenet er oal kyl , cyano, hal o, and
hal oal kyl .

*Ci alkyl’ is an alkyl chain having i member atoms. For example, C4 alkyls
contain four carbon member atoms. C4 alkyls containing may be saturated or
unsaturaied with one or two double bonds (cis or trans) or one iriple bond. Preferred
C4 alkyls are saturated. Preferred unsaturated C4 alkyl have one double bond. C4

- alkyl may be unsubstituted or substituted with one or two substituents. Preferred
substituents include lower alkyl, lower heteroalkyl, cyano, halo, and haloalkyl.

‘Heteroalkyl’ is a saturated or unsaturated chain of carbon atoms and at least
one hetercatom, wherein no two heteroatoms are adjacent. Heteroalkyl chains
contain from 1 to 18 member atoms (carbon and heteroatoms) in the chain,
preferably 1 to 12, more preferably 1 to 6, more preferably still 1 to 4. Heteroalkyl
chains may be straight or branched. Preferred branched heteroalkyl have one or two
branches, preferably one branch. Preferred heteroalkyl are saturated. Unsaturated
heteroalkyl have one or more double bonds andf/or one or more triple bonds.
Preferred unsaturated heteroalkyl have one or two double bonds or one triple bond,

14



"Heteroal kyl' is-a saturated or unsaturated chain of cgiggn at?ps ggﬁgat

|l east one heteroatom wherein no two heteroatons are al kyl
chains contain from1l to 18 nenber atonms (carbon and heteroatons) in the
chain, preferably 1 to 12, nore preferably 1 to 6, nore preferably still 1
to 4. Heteroal kyl chains may be straight or branched. Preferred branched
het er oal kyl have one or two branches, preferably one branch. Preferred

het er oal kyl are saturat 53#; ted hete al kxﬁ have one or nmore doubl e
bonds and/ or o8 Pref? Yt‘?”Fp‘%é‘ oReRd atnsubstibited 95| ky|

have one or tweubefidel &viOREH 16 2668 4@%&1&&%%35 o&xéwaae SPRBIRIISE ferrd® 06

nor e preferablgﬁﬁone doubl e bond. Heteroal k chal ns may be unsubstituted or

substituted wi Peierpalkyh are pgsubsiitiied s Pesfameed he 1 gpbstidusnistineluds belospati fi ed.
Pr ef d het |
referred he (%rgogzlhkéﬂs}ﬁ R, ﬂﬁﬁ@ﬁﬁé@k Hﬁ@ﬁ%caﬁfoﬁhﬁﬁéﬂ?glh%gﬁ{(@ %té cRyelyl

ubstituents inclu

al koxycar bony| fstiseazyl, Fnra 91k)/1 clhelsénmmwﬂl Mﬂwmgwbshﬁmntsmrrpl e,
| kyl ch t | h t | kyl :
o Koy (o g, “Membatkit! Aol & llor) by oy Bt oD Con i) ST

phenoxy, chl orphehenpxy, chlotoph@my, rretthlyiw:phenomythoh@hzydmy, benzyloxy,

| k b I
bensoyl oxy . aciraagsbon R ORI el ittt (B k) PERIOSIIREy 1 ¢ hi o,
arylthi o (e.g.benpdydoxyl tétbtmcy)c hbaibemmiy%nyl tdartoxy,alotetbapee nyikiylihie, acylthio,

al koxyphenyl t hi bnzI a nyl lthi.o am no ,

am noypm)ng- aaﬁﬁﬂ‘d‘? g—%@ lﬁf"ﬁé’?‘ WE‘?‘ y %géﬂ%qn& Iﬁz) alkoxyphenglﬂug,

met hyl benzy!| arﬂea@,mhﬁ -affibx ?éakydn@ml&gmhmcjaﬁhﬁev(mgdoamﬁé eindRe- SHeHi-€iea). M
het eroal kyl" is het er oa chain havin nmber atonms. For exanple, M

het er oal kyl s c@ﬁﬂa&%’lﬁ"onéﬂ%‘? Rll%)’ﬁmm‘? adpetbdhenzilaming ot ©nGiemsbylamidons. W

het eroal kyl s cQphalidd) weidsChfhRRigm menber atom may be saturated or
unsaturated wth one doubl &€ bond (cis or trans)..or one triple bond. P

referred M4 heterogal kyl containing 2 heteroatom nenber atons are

saturated. Preferredi hﬁ%‘&?lﬂfyhﬂ%hmoalhﬂtcé?@é'?wglW&V’bﬂfcﬁi@nﬁd’%#’éﬂﬂmd M4
het er oal kyl mayy metcwanegn%nﬁam &f Bftwosmﬁs dﬁdéflteﬂet%ﬁtpﬁor?l@mg%r atdfls. Md

substituents. Preferred substituents inclu ower
het er oal kyl , dyigralkyfregoptainingi! heteroatokymember atom may be saturatcd or unsaturated

with one double bond (cis or trans) or one triple bond. Preferred M4 heteroalkyl
containing 2 heteroatom member atoms are saturated. Preferred unsaturated M4
heteroalkyl have one double bond. M4 heteroalkyl may be unsubstituted or
substituted with one or two substituents. Preferred substituents include lower a]kyl,-

lower heteroalkyl, cyano, halo, and haloalkyl.

The term "aralkyl” refers to an alky! group s ubstituted with an aryl group

(e.g., an aromatic or heteroaromatic gr01ip).

The terms "alkenyl" and "alkynyl" refer to unsaturated aliphatic groups
analogous in length and possible substitution to the alkyls described above, but that

contain at least one double or triple bond respectively.
1

Unless the number of carbons is otherwise specified, "lower alkyl" refers to
an alkyl group, as defined above, but having from one to ten carbons, alternatively
from one to about six carbon atoms in its backbone structure. Likewise, "lower

alkenyl" and "lower alkynyl" have similar chain lengths.
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The term"aral kyl" refers to a n a | kyl group SUbStitﬁéEg ﬁ'thban gﬁg%
group (e.g., an aromatic or heteroaromatic group). T " and
"al kynyl" refer to unsaturated aliphatic groups analogous in |ength and

possi bl e substitution to the al kyls descri bed above, but that contain at
| east one double or tri pI e bond respectivel y. Unl ess the nunber of carbons

I's otherw se specified, I ower alkyl" refers to an alkyl group, as defined
above, but having f " t about
si x carbon atons |an|B é%%%@ﬂ%%%ﬁﬁrﬁga%ﬁ%ﬁ‘ clebf gt\}\lf/glf%ghfq%@%é&' and

"l ower al kynyl 'hydrag@ in]mttaawe diaamatdmngfchzsle Hhlbori Jmﬁegme wisggen, 200phoriee term
"het er oat ont' ref g.an ato a el enent .ot her than carbon or
‘hydrogen. |11 u§'t‘ @é‘?'l%'tng’r%ra&f Etﬁg' &%&W@%@r‘%‘fg&nﬁf @‘é oxygen,
phosphorus, sul fur and selenium and alternatively oxygen nitrogen or

sul fur. The term"” a’mmaemci‘aﬂ]imeioéd”srdfersan mg»agnhaiz canpamddbdaciag i buth kot h a

carboxylic acid no gr ou refer ed to the sane
carbon atom o‘r’”ﬁ igjag eg{?“l{:gl} %axg%ré?u éf’%’&h E]E?safnr‘?e“gﬁ'ﬁ‘e
carbon atom  Eenpt as yadfudbiitOcadlednd stodise ntobpiaﬁfér@lbm Ckoi the ﬂ@iﬂér Earbort @lon@ S

am no aci ds that are used tQ sy ntheiéée rF)rOtEI ns.in cells, although
unnat ural ani nEXERIHY YRR a¢ids 317 faase forad i Hamfeh@lcﬁﬂéﬁﬁ’fnfof‘f%‘%ﬁtth‘t‘fﬁf?)fm

ot herwi se know dyfihb&ee arotenenﬁ c8llsS QiR ﬁmlre&%m&acm@mcn% sk qserdqﬁl due”
refers to a derivative of an amno acid wherein either or both of the

ani no and car bR Fxp@pltcation Pbﬁ‘}bgf“ﬁ%)@%’@eﬂﬂ]e@ﬂrﬁe@alﬁecmﬁefﬁdnﬂl éaminoe g. |
to for m an anlcq@resfd%@%rgq? Ia%éjnt/ Bt qrﬁ’anﬁltl& acﬁ%ef rHr'B%FHa&f V\ﬁer cin

anal og" includes am no aci ecu es, resi ereo

t he carbonyl o#minheand gatboxylici mdagmupsgfawpeansomeqb tcawﬂmmdnetymglt toefiorm

el ectrophilic a carbonyl or sulfonyl group. The term

al so includes a%@%‘ggﬂslﬁ)oﬁhgf &I%P}rgldg ei;}c}euch as the [ SWoxaz)L] and
[SWimd)L] noieties di scussed bel ow, as well as anal ogs of dipeptides
wher ei n t he i nt er nalheatdrie “droimd dcad andpg’hémliudgy amina | doghbke @dlemleariono aci d
anal ogs suitab r re nve n ar kn to those
of skill in th%ggue% th%ogf gﬁﬁ% ethg ongi q§° acb‘fgrf)H%l @\é\%% , that
conpri se one oanoﬂiene]eamﬂnnm rametgl, mhh@gﬂucﬂ:ﬁﬂwﬁﬁtcﬁ@ul’t’dﬁ?ﬁ@ﬂup. The term also

includes analogs of dipeptides, such as the [S'P(oxaz)L] and [S¥(imid)L] moieties

discussed below, as well as analogs of dipeptides wherein the internal amide bond is
replaced by an alkene. Other amino acid analogs suitable for use in the present
invention are well known to those of skill in the art. Compounds, such as inhibitors
of the inventien, that ¢ omprise one or m ore amino acid analogs are often termed

“peptidomimetic” or “mimetic” compounds.

The term "aryl" includes 5-, 6- and 7-membered single-ring aromatic groups
that may include from zero to four heteroatoms, for example, benzene, pyrrele,
furan, thiophene, imidazole, oxazole, thiazole, triazole, pyrazole, pyridine, pyrazine,
pyridazine and pyrimidine, and the like. Those aryl groups having heteroatoms in
the ring structure may also be referred to as "aryl heterocycles" or
"heteroaromatics.” The aromatic ring may be substituted at one or more ring
positions with such substituents as described above, for example, halogen, azide,
alkyl, aralkyl, alkenyl, alkynyl, cycloalkyl, hydroxyl, alkoxyl, amino, nitro,
sulfhydryl, imino, amido, phosphonate, phosphinate, carbonyl, carboxyl, silyl, ether,
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"peptidom netic" or "mnetic" conpounds. The ternt"aryl" Inclu&es g-, 6-
and 7-nenbered single-ring aromatic groups that nmay i e to
four heteroatons, for exanple, benzene, pyrrole, furan, thiophene,

i m dazol e, oxazole, thiazole, triazole, pyrazole, pyridine, pyrazine,
pyridazine and pyrimdine, and the |ike. Those aryl groups having

het eroatons in the ring structure nay also be referred to as "aryl

het erocycl es” or "heteroaromatic¢s.” The aromatic ri n%y ge substi tuted
at one or mor elkyithig, syfonyl, isulfenaidos keions, Aldakk ‘?’teﬁ@hthf?eé%" Bs PR Fbove,

for exanpl e, halAAfimatiRZdfRties, alky| -Crar &l tbullﬂcealﬁhen&hn e vratéb,mau@dsoal kyl,
hydr oxyl , al kox%/gmam no, nitfo, sulfhydryl, i m no, phosphonat e,

phosphi nat e, igl ring: systeonsyhaving tWa of B0 EYC °1W§1mS€BFbﬁWBr°f ofS6
alkyl thio, sulb@my are$ tntn%ﬂqmgaajlsﬁrn% fgs UhE BRS fre TR Tingb T WBERGVR V)

aromati c or eroaronati c noi etres or the The term
"aryl" al so i iasuckesof thelringy dd aromatm@ $,y@c@ﬂsrl¢mlicngngwmabbe epealksyis| i c
rings in vvhrc car two adjoining rings (the
rings are %tlgﬁt‘ﬂ‘a&s’?ﬁ%‘g%t aé’fsmfl g%’?sthe rings is aromatic,
e.g., the other cyclic rings may be cycloalkyls cycl oal kenyl s,

cycl oal kynyl s, aryII‘he aerehs qorthoe neetap eyt parh sapplphte 1.3r,nb3-0andh 3,4-digubatitated pars.

I , b I
ko e, i he Reistesy SoeitvEbn RbaRpal R peBPr et ARABR 48 bk

synonynous. Tlagnéth¥ibEnze Ilnﬁremyﬁhmisi' or "heterocyclic group” refer to 3- to
about 10- nenbered ring structures alternatively 3 to about 7-nenbered

ri ngs, whose ring %ré%&tsq t?lé)'f;gc g%?r"ﬁ‘g?%%%%it’i clfp eL8l Q8tPNE - abgtfitﬁ)r ocycl es

may al so be p olyc f,or exa

t hi ophene, thhfbﬂiﬂafeﬁrkﬁlg ftthic fifes, @uamvelyr3sababmnf1,|mambe:e&mgmmos«anghene
phenoxat hi | n, pyrrole, I m dazol e, azol e | SO'[FI azol soxg,zol e
fo%ﬁqﬁ

pyridine, pyr AFqes RFRdE F e oo Hatgraeylesmpey afs?b&‘pﬁ) VLS| ndol e,

i ndazol e, ur iR GrocbiyD Yrduph NRelude FEY eRahplE|thicptbms | thiafthrene] Rk Ziyee,
naphthyrrdrne qui noxal1 ne, qurnazolrn ci nngline, pterjdine, carbazole,

car bol i ne, pFﬁ@hWPﬁlF@(squlP@m%r xanthene, PHFIOREe PYISHEn HRtdazals. | pyaazole,
phenazi ne, ﬁﬁasz%?e' Nge zglge%%@z|p9@amrjeurﬁ;@ﬁdm9h%g3&;ﬂenemd@ﬁﬁ@l i di ne,
oxol ane, thr o ane, 0xazo )fa
1somdole mdole, indazole, purine, quinolizine, isoquinoline, quinoline, phthalazine,
naphthyridine, quinoxaline, quinazoline, cinnoline, pteridine, carbazole, carboline,
phenanthridine, acridine, pyrimidine, phenanthroline, phenazine, phenarsazine,
phenothiazine, furazan, phenoxazine, pyrrolidine, oxolane, thiolane, oxazole,
piperidine, piperazine, morpholine, lactones, lactams such as azetidinones and
pyrrolidinones, sultams, sultones, and the like. The heterocyclic ring may be
gubstituted at one or more positions with such substituents as described above, as for
example, halogen, alkyl, aralkyl, alkenyl, alkynyl, cycloalkyl, hydroxyl, amino,
nitro, sulfhydryl, imino, amido, phosphonate, phosphinate, carbonyl, carboxyl, silyl,
ether, alkylthie,' sulfonyl, ketone, aldehyde, ester, 2 heterocyclyl, an aromatic or
_ 'h6te;eeromatic moiety, -CF3, “CN, or the like. |

The terms "polycyclyl" or “polycyclic group" refer to two or more rings
(e.g., cycloalkyls, cycloalkenyls, cycloalkynyls, aryls and/or heterocyclyls) in which
two or more carbons are common to two adjoining rings, e.g., the rings are "fused

rings". Rings that are joined through non-adjacent atoms are termed "bridged" rings.
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_pi peridine, piperazine, norpholine, |actones, 'aCta”§1%§CQ aa azgybginones
and pyrrolidinones, sultans, sultones, and the |ike* iC ring
“may be substituted at one or nore positions with such substituents as
descri bed above, as for exanple, halogen, alkyl, aralkyl, alkenyl,
al kynyl, cycl oal kyl, hydroxyl, amno, nitro, sulfhydryl, imno, am do,
phosphonat e, phosphi nate, carbonyl, carboxyl, silyl, ether, alkylthio,
- sulfonyl, ketmge ofalheieihgsief ﬂﬁsptﬂj?cycﬁ 18y ©6 Qakalttbd vl atomrmbstﬂuaﬂs o
heteroaronatlc noi et or the like. The teens polyc y
“pol yeycl i ¢ Gewaped raboss, taa Moewnlﬁaréal?mgsaﬂqe ageliyly alkeny #@n 1
cycl oal kenyl gyci6atky10ahyaYSWH,S anftho,! Ritf) déudthyBSA, ern?nﬁ%c' Yo, '1511 WhHonbte, tWO or
nor e carbons are comon to two adjoining rings, e.g., the rings are "fused
rings". Ri ngPhesphinatgy earpemyleepray ngml, 6 na@ﬁ&@mwﬁ@%k%@ aldelisg,
“bridged” rin f polycycle
may be substlgﬁ?gg&zr&#lgﬁ% suqstff%g%?agﬁgg&% yne% 361{%%0633141%
exanpl e, hal ogen, alkyl, aralkyl, alkenyl, alkynyl, cycloal kyl, ¥Froxyl
am no, nitro, sul ﬁh@/éﬁfsﬂl "caibpe : gfersie, mmwpmmmn@-mgmasyngm ic
carbonyl, car I al kyl t hi o, sul fonyl, ketone, aldehyde
ester, a hete?%éxg?orhwéﬁgﬁﬁ%ﬁggkc or heteroaromatic nDiety, -CF3, -CN, or
the like. The term "carbocycle" refers to an aromati ¢ or non-aromatic ring
in which each at@hqt@hnt"hiéroi’ 'megns %\TQzaﬂchnn “Hab) r&nsignﬁttesfﬂ-(dbaﬁtsorl\doz; t he
term "hal ogen" o] m e f " means
-SH, the ter%ﬁhﬁﬁﬁﬁbgg ans ﬁ%}ﬁ h HP onYl dﬁég%s -SQzZ .
The terns "afsulfettyldnsaisa$i050" are art-recognlzed and refer to both
unsubstituted and substituted anmines, e.g., a noiety that may be
represented by th gene or a " ¥ in R50,
R51 and R62 each mdfﬁfé’ der{rtnF]y ;%%rgglghot R%Bha Ié%g lzed R§&Iﬁ?§# 'Wn%tﬁal kenyl ,
- (CH2) m R61, umubstfiptediand Riiktitutedlemninéspeget, laenoMytt]ntuhﬁr B¢ ﬂ:pmmrlml hiheh t hey

general formulas:

wherein Rsg, Rs) and Rs; each independently repfesent a hydrogen, an alkyl, an
alkenyl, -(CHz)n-Rs)1, or Rsp and Rs), taken together with the N atom to which they
are attached complete a heterocycle having from 4 to 8 atoms in the ring structure;
Rg represents an aryl, a cycloalkyl, a cycloalkenyl, a heterocycle or a polycycle; and
m is zero or an integer in the range of 1 to 8. In certain embodiments, only one of
Rso or Rs; may be a carbonyl, e.g., Rso, Rs; and the nitrogen togethel_' do not form an
imide. In other embodiments, Rsp and Rs; {(and optionally Rs;) each independently
represent a hydrogen, an alkyl, an alkenyl, or -(CHy)mRsi. Thus, the term
"alkylamine" includes an amine group, as defined above, having a substituted or

unsubstituted alkyl attached thereto, i.e., at least one of Rs and Rs; is an alkyl
group.
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are attached conplete a heterocycle having from4 to 8 atons in t% ring
structure; R6, represents an aryl, a cycloal kyl, a a;éﬁa§££&n¥h2-§é

het erocycl e or a polycycle; and mis zero or an integer in the range of |
to 8 1In certain enbodi ments, only one of R50 or R51 may be a carbonyl,
e.g., R50, R51 and the nitrogen together do not forman imde. In other
enbodi nents, R5p and R51 (and optionally It52) each independently

represent a hydrogen, an al kyl, an alkenyl, or -(CH)mR61.,6 Thus, the term
"al kyl am ne” i nclXheesmma facxleiies g‘ﬁaﬁﬁ?cwza%@fﬁéecf&aﬁ%eé?mﬁdbﬂﬂ be
substituted ﬁéres qﬁéé%ﬁﬁfﬁnml ~attached thereto, i.e., at |east one of
R50 and R51 1S an al Ry group. 18 21 Septenber, 2006 The term "acyl am no"
is art-recognized and refers to a noiety that may be represented by the
general formula: N RS54 | R50 wherein R50 is as defined above, and R54
represents a hydrogen, an alkyl, an al kempyl or -(CH2).-R61, where in and
R61 are as defined above. The term "am is art recogni zed as an

am no-substituted carbonyl and includegja noiety that may be represented
by the general fornula: O RSr, RBO. Ny _R50 and R51 are as defined
above. Certain enbodinents of the anfde in present invention will not
i nclude i mdes which may be unstabIeJ The term"al kylthio" refers to an

al kyl group, as defined above, havin@sa sulfur radical attached thereto.
In certain enbodi nents; the "alkylthio" noiety is represented by one of
-S-alkyl, : S-alkenyl; -S-alkenyl, and -S-(CHa)m R6,, wherein in and R61

are defined apove. Represgentative alkylthio grqups include, et hi o,
ethyl thio, % elpﬂ‘éﬂsiaﬁg‘?ﬁ‘ﬁﬂé‘ Er iﬁaﬂ%ﬁ??'g aﬁé’%‘?ﬁ?“%co %ia%é'gé%d
incl udes sucd} -EHG-RES whereHMnd Wy are as defined above. _

The term "amido” is art recognized as an amino-substituted carbonyl and

includes a moiety that may be represented by the general formula:

o -
R51\N /lk
|

Rso

wherein Rsp and Rs; are as defined above. Certain embodiments of the amide in the

present invention will not include imides which may be unstable.

The teﬁn “alkylthio" refers to an alkyl group, as defined above, having a
sulfur radical attached thereto. In certain embodiments, the "alkylthio" moiety is
represented by one of -S-alkyl, :S-alkehyl,- QSealky-xlyl, and rSr:'.(CHg)m'Rﬂ, wherein
m and R, are defined above. Representative alkylthio groups include methylthio,
ethyl thio, and the like.

The term "carbonyl” is art recognized and includes such moieties as may be

represented by the general formulas:
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represented by the general formulas: 19 21 Septenber, %006 00 Rgg §50 RM
50 wherein Xso is a bond or represents an oxygen or ,b

represents a hydrogen, an alkyl, an al kenyl, -(CH2)m R6lor a
pharmaceutically acceptable salt, R56 represents a hydrogen, an al kyl, an
al kenyl or -(CH2)m R6,, where in and R61 are defined above. Wiere X50 is
an oxygen and R55 or R56 is not hydrogen, the formula represents an
"ester". Wiere Xso is an oxygen, and Rs6 is as defined above, the nvoiety
is referred to herein as a carlpxyl group, andgparticularly when R56 is a
hydrogen, the formul a representjs a "carboxyliclfacid". Vhere Xso is an
oxygen, and Rss is hydrqgs "formate". In
general , where the oxygen g replaced by sul fur,
the fornmula represents a | ocar bonyl " group. #re Xso is a sulfur and
Rss or R56 is not hydrogen, the formul a represents a "thioester."” Were
Xso is a sulfur and Rs6 is hydrogen, the fornula represents a

"t hi ocar boxy! whereidi Ms;"is \GhBord éfsﬁpteSenas silbkydenaditth Rifr, gnd mgde@ggams i he

formul a repre ts a "t " t he ot her hand, ere X50 is a
bond, and RGSRYO4BL awﬁvg ralksngh &%)e&wm@m@ﬁv@%ﬁtww %e%‘he"
group. \Wer eR}é&@préﬁm@ h@ﬂﬂ)ge@nﬂ A8, ah%ll&)iﬁ'lrﬁggfﬂ )-RE), ¥nensn hod RY

represents an_ "al dehyde™ group. The terms or alkoxy refers to
an al kyl gr oufiefingd abse; Whareahjean oxygen arf Bes Qsmémorf hfiregen. tetformnda

thereto. Reprgamulal wee&érkomkﬁegxgﬁp%n'%ap%ng% WY defftlell Wve, REOPY OXY.

tert-butoxy and the |1ke her ns cova y |inked
by an oxygen.mpigtioisdiefegied  to therein ab 9t dathoyl gt@ﬁp,amld mrdxgullarbzhwherr Bedisra t hat

one of -0l Ky uf BRI RSl K0 1 W, Mo nmr o R 3 g

are descri bedRghohpdrogdne theeformiils uérressnts @ "forsats™t I gmeel)i wiege thethxlypal udes a
moi ety that nﬁgmb%\f the above formula is replaced by sulﬁu; the formula represents a
“thiocarbonyl" group. Where Xs5p is a sulfur and Rss or Rss is not hydrogen, the

formula represents a "thioester." Where Xso is a sulfur and Rsg is hydrogen, the
formula represents a "thiocarboxylic acid." Where Xy is a sulfur and Rss is
hydrogen, the formula represents a "thioformate.” On the other hand, where Xs; is a
bond, and Rss is not hydrogen, the above formula represents a "ketone" group.
Where Xs is a bond, and Rss is hydrogen, the above formula represents an

"aldehyde” group.

The terms "alkoxy!l" or "alkoxy" refers to an alkyl group, as defined above,
having an oxygen radical attached thereto. Representative alkoxyl groups include
methoxy, ethoxy,_ propyloxy, tert-butoxy and the like. An "ether” is two
hydrocarbons covalently linked by an oxygen. Accordingly, the substituent of an
alkyl that renders that alkyl an ether is or resembles an alkoxyl, such as may be
represented by one of -O-alkyl, -O-alkenyl, -O-alkynyl, -O-(CH2)n-Ré1, where m
and Rg; are described above.

The term "sulfonate" is art recognized and includes a moiety that may be

represented by the general formula:

\\//
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represented by the general formula: ~S\ 0 21 Septenber, 2006 in which R5,7

|s an el ectron pair, hydrogen, alkyl, cycloal kyl, orgiéﬂﬂlﬁﬂﬂLl%ggﬂg

"sulfate" is art recogni zed and i ncl udes a noi ety that may be represented
by the general fornmula: ' S R57 in which R57 is as defined above. The term
"sul fonam do" is art recognized and includes a noiety that may be
represented by the general formula: NP 55 | R50 in which R50 and R56 are
as defined above. The term "sul fano is art-recogni zed and includes a
noi ety t hat ﬁmyhigbRﬂiépnebetmreW1w¥h@ngehﬂrefclqa8w avl\\/7 R61,,~, | S |
R50 in which R50 and R51 are as defined above. 21 21 Septenber. 2006 The

term "sul fonyl " r%@&émi OB fZP1 8 it feBihniZtBYanBenEIBRdCs HYiGY thit fbp weener al
formula: V R58 in which Res is one of the follow ng: hydrogen, alkyl,

al kenyl , al kyapyssenteqd by thelgeyeral fomatlesr ocycl yl, aryl or heteroaryl. The term
"sul foxido" refers to a noiety that nmay be represented by the

\V4

\/\/

in which Rs7 is as defined above.

The term "sulfonamido® is art recognized and includes a moiety that may be

represented by the general formula:

AV

\/\

Ry

in which Rsg and Rsg are as defined above.

The term "sulfamoyl” is art-recognized and includes a moiety that may be

represented by the general formula:

\V4

AN o

Rso

in which Rsg and Rs; are as defined above.
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general formula: O Il Rm in which R53 is defined above. Anal ogous
substitutions may be nmade to al kenyl and al kynyl grou&l—éémg%&?iﬁr or
exanpl e, am noal kenyl s, am noal kynyl s, am doal kenyl s, am doal kynyl s,

i m noal kenyl s, im noal kynyls, thioal kenyls, thioal kynyls, carbonyl -
substituted al kenyls or al kynyls. The definition of each expression, e.g.
alkyl, in, n, p, etc., when it occurs nore than once in any structure, is
intended to be i ndemhsdent “ssifonyl"sefeftbRiMdiay that i W8 eéRedentel By eral
structure. A "zelenqalkyl" refers to an al kyl group having a substituted
sel eno group erM&ed thereto. Exenpl ary "sel enoet hers” which may be
substituted on the alkyl are selected fromone of -Se-alkyl, -Se-alkenyl,
-Se-al kynyl, and -Se-(CH2)m R61, in and R61 being defined above. 22 21
Sept enber, 2006 The terms triflyl, tﬁgy’? mesyl, and nonaflyl are
art-recogni zed and refer to trifluoro ,Aénesulfonyl, p-tol uenesul f onyl
nmet hanesul fonyl, and nonafl uorobuta onyl groups, respectively. The
terms triflate, tosylate, nesylate, ~ and n8saflate are art-recogni zed and
refer to trifluoronethanesul fonate ester, p- toluenesul fonate ester,

met hanesul fonate ester, and nonafl uor obut anesul fonate ester functi onal
groups and nol t i £d. , Ay T

abbr ovi ati ons. fe ER Repfy orp U7 R Ppghs: e, JERREhI, Bty
phenyl , trifl ubstereeydigharslirtheteydarylnon af | uor obut anesul f onyl ,

p-tol uenesul fonyl and nethanesul fonyl, respectively. A nore conprehensive
list of the abbreviqgtl ntehlil e r i 1.5t ordi mary, ski l
in the art appears ?lﬁlét ‘Z’ fslufrﬂ%%la‘?s%gée}gég aglgg{gﬁ( \%Fl%‘?& t(?ﬁ 9%‘1’1‘%5‘7%8%§'Haﬁheof

O gani ¢ Chem sgangral fatmala: i st is typically presented in a table entitled
Standard List of Abbreviations. Certain nononeric subunits of the present
i nvention may exist in particular :

o}

[42]

N

Rss

in which Rsg is defined above.

Analogous substitutions may be made to alkenyl and alkynyl groups to
produce, for example, aminoalkenyls, aminoalkynyls, amidoalkenyls,
amidoalkynyls, iminoalkenyls, iminoalkynyls, thioalkenyls, thicalkynyls, carbonyl-
substituted alkenyls or alkynyls.

The definition of each expression, e.g. alkyl, m, n, p, etc., when it occurs
more than once in any structure, is intended to be independent of its definition

elsewhere in the same structure.

A "selenoalkyl" refers to an alkyl group having a substituted seleno group
attached thereto. Exemplary "selenocthers” which may be substituted on the alkyl
are selected from one of -Se-alkyl, -Se-alkenyl, -Se-alkyny), and -Se-(CHa)-Rg;, m
and Rg; being defined above.

22



geonetric or stereoisoneric forns. In addition, olig%rIe s of the & ent

I nvention may also be optically active. The present —»—Hé%?ﬁﬁ%ﬁ%%ﬂ—grpl at es
all such conpounds, including cis- and trans-isoners, R and
S-enantioners, diastereonmers, (D)-isoners, (L)-isoners, the racemc

m xtures thereof, and other m xtures thereof, as falling within the scope
of the invention. Additional asymmetric carbon atons may be present in a

substi tuent such n al I rqup. Al .such,i,SOMELS, _as. I 1, a m Xt ur es
t hereof, are int e%ﬁﬂ%“ﬁ’]ﬁ ﬁ@ﬁu@gﬁﬁiwdtwpghxlﬁ\%n -lxéézﬁ.gmf'\?ﬁa orre%rr?gtance, a
particul ar ef#fidok@nsthian@sulfdngl) Mpoupchblednesulfenyll es enethamesalibiybn i S adésired,

It may be prepared as ric synthesis, or by derivation wih a chiral
auxiliary, whH “?WBX%%%&@'OHP%%SBW&%T‘F tf??’i/ﬁttﬁﬁ%te’i OSMARAPE B and ¢ he
auxi liary grest nénadRiesteDt-RESHHIAE dnlcrefute tHABIOASLARAGITHRANE ESer, p-
Alternatively, where the nolecule contains a basjc functiqnal group, such

as am no, or olenggiifanate ester, methanesulionain prtersandnonativosplytanssulfogate SSIF eoner i ¢
salts are fo \ A FRNERARS: it Sorftith L@ Movpd edsh¥Rivagl d or base,

fol |l onwed by rmeﬁgo Iﬁq?gﬁﬁ# ?’% di gst er eoner s bIth]t'jsq;‘u{‘st(;r rredE'Iby fractional
crystallization or chromatographic neans well known in the art,_ and
subsequent recoveFle Fbrovinsiops Me, &b 16ntif.sTs, and Ms repsseenippathyloghd. 1t wil |
be under st Ooghewe iRk thidbbhIRMy1, QonaffidRsbhtahetfbmti d}:ﬂﬁluéﬁ?s&hﬂﬂ@ﬁ ahde
inmplicit proviso that such substrtution Is In accordance with permtted

val ence of t methamaghlferiyl,utespictivayn Antporeh comsprobansivadist ofathg abbeaviatipns

substitution gk |0 §§ b . , eﬁgl c ]
spont aneousl ‘igﬂﬁzﬁglé’&g%éa{‘l%"gﬁ?s or n‘gﬁ? on E%ﬁc&ﬂfj}é}sﬁ%gl’ta ar r%ntgg%ngsrtl?é,ghe of
cycl i zat i on, eaehivolunetaf the, Joarnadbf@rganie {intiry; thisdist ie typi¢adiylpsdsented ' i s al so

cont enpl at ed | pel ude al ). .permi.ssibl.e substituents of organi c conpounds.
In a broad a@b’gc??&&tdm#g%qimW'tuents i ncl ude acyclic and
cyclic, branched and unbranched, carbocyclic and heterocyclic, aronmatic
and nonaronmati ¢ SOéid moshaicofubarigafities resspbinmetgion ihdyustistan particular

bstituents_include, for. hose .descrj bed ' . Th
per mi Ssi bl o SN T ATPURG PHlo o &° BIHIF & RS 46 TEREB PR ent f or

appropri ate fagadlicC beC OpRalindstivE0 The UpPeAe Snadntibi i Sontcivdates all, sidhe

neter oat oms sich a5 BLLPge, ey haye, dhogen, SURSLLLUCRLS, ndLer anY

(p)-isomers, (L)-isomers, the racemic mixtures thereof, and other mixtures thereof,

as falling within the scope of the invention. A dditional asymmetric carbon atoms
may be present in a substituent such as an alkyl group. All such isomers, as well as

mixtures thereof, are intended to be included in this invention.

If, for instance, a particular enantiomer of a compound of the present
invention is desired, it may be prepared by asymmetric sjmthe_sis,-‘or by derivation
with a chiral auxiliary, where the resulting diastereonieric mixture is separated and
the auxiliary group cleaved to provide the pure desired enantiomers. Aliernatively,
where the molecule contains a basic functional group, such as amino, or an acidic
functional group, such as carboxyl, diastereomeric salts are formed with an
appropriate optically-active acid or base, followed by resolution of the diastereomers
thus formed by fractional crystallization or chromatographic means well known in

the art, and subsequent recovery of the pure enantiomers.

23



conpounds descri bed herein which satisfy the valences of the h tergsb rns.
This invention is not intended to be linted in any n%Lﬁ%ﬂlﬁgﬁﬁﬁe————
perm ssi bl e substituents of organic conpounds. For purposes of this

i nvention, the chemcal elenments are identified in accordance with the
Periodic Table of the El enents, CAS version, Handbook of Chem stry and
Physics, 67th Ed., 1986-87, inside cover. Also for purposes of this

i nvention, the termy "willjeo@leRfod thit 'GAPRIAMTRNE LE debotithitdl Wille" Rbtludes the
per m ssi bI e corrpounds havi ng at | east one hydrogen and gne carbon atom In

a broad aspect ImRUSH Proyisothatsngh @ ﬁ%P@t’érﬂbMQﬂiﬂmﬁ ‘W@épmﬁﬂ Yalenge oEtpe i
branched and ughc@belstom aﬁé rR0 GYSdhibfenfdld Hedt §hO Sk n%ﬁﬂﬁtlh G

nonar omati ¢ organi ¢ conpounds that my be substitute unsubst | tut ed.
The phrase " prempounde.gr whish don%mfolwgnttaemydvamerggb@mﬁ)mog suplags py ot ect

a potentiallyp, ﬂg%ﬂ n QuPf Lom i red chem cal
transf or mati ons. 3% ﬁlé}é Ogij'%hnpro O{ﬁ( ng %rgoﬁ%s I ncl ude esters of

car boxylic acids, S|IyI ethers of alcohols, and acetals and ketal s of
al dehydes and ket orikhg, terias fsubstityted'y is Tikse ¢antameplased tpriotlude | ally pemuisgible

Synthesi & 2+ SERGEY bEMBic hERARAE 1y3) proa SR Mo PRI olfin 9", ©
"el ectron-wi t hdclade acgyche endlyclis, brexxhed aad onbiranchéil carbbeycdin dind eietoegcliche

atom, i . SHBE LT (0RHORRbe CRb BERRGAL | B | HoPRRpRE Lifacve

nei ngeri ng. at@mmaﬁgs ﬂfdmﬂé,l fl‘fliramﬁmpll tHosd H&ch’ﬁéﬂehereih Mﬁ_’h’[‘ﬁlp&ﬂléﬁgﬂﬁw ng
capability is n mrett si t ant is we nown
constant is de*glie "beeasy Ape of @0&@%@3 sar%Pr &Eéf%héfé' APREAPERTE RKERPIhced
Organi ¢ Chem Sdoipodirik: B&r plypsdedof Hid inveRRAK HeHERAomANGWh YR MirodehHidy - The

Hammett const ant val ues are %eneral I negative for electron donating

groups (a(P) =have ohwslsogen, sphsiifucniid apdien tany e Perotissible cwabsHeR(F t ofdroasiniy
groups (a(P) zq4 @ncl‘sq{es&lﬂaat}fe%ngrv@)w sati P e VARhGRdf e ﬁl@f OFO?H&.'pSIthlIé ution.

Exenpl ary el ectron-w t hdraw ng groups 1 nc e nitro, acyl,
sul fonyl, tri flhmtlmtﬂoyhltewy@me lmnlt&y!rmday mamtrbh@lel pexmissiblesmpstamants
el ectron-donat ] dr3band 819183111{&5'“ ude am no, nethoxy, and the like.

For purposes of this invention, the chemical elements are identified in
accordance with the Periodic Table of the Elements, CAS version, Handbook of
Chemistry and Physics, 67th Ed., 1986-87, inside cover. Also for purposes of this
invention, the term “hydrocarbon" is contemplated to include all permissible
compounds having at least one hydrogen and one carbon atom. In a broad aspect, the
permissible hydrocarbons include acyclic and cyclic, branched and unbranched,
carbocyclic and heterocyclic, aromatic and nonaromatic organic compounds that

may be substituted or unsubstituted.

The phrase "protecting group” includes temporary substituents that protect a
potentially reactive functional group from undesired chemical transformations.
Examples of such protecting groups include esters of carboxylic acids, silyl ethers of
alcohols, and acetals and ketals of aldehydes and ketones, respectively. The field of
protecting group chemistry has been reviewed. Greene et al., Protective Groups in

Organic Synthesis 2™ ed., Wiley, New York, (1991).
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Cont enpl at ed equi val ents of the oligonmers, subunits and ot her conposifions
descri bed above include such materials which othermﬁsélb§EB&§§§ﬁBL¥§ééeto,
and which have the same general properties thereof (e.g., bioconpatible,
antineopl astic), wherein one or nore sinple variations of substituents are
made whi ch do not adversely affect the efficacy of such nolecule to
achieve its intended purpose. In general, the conpounds of the present

i nvention may be prepared by the nethods illustrated in the general
reacti on schenes as, for exanple, described below, or by nodifications
thereof, using readily available starting materials, reagents and

conventional synthggd feﬂﬂ”'@]%@lﬁﬂﬁ@ﬁhdr&@in%@ﬂﬁ@" EREbgr04Rd in e 4rf aid 8éhoRBSSi bl e
to make use of variants that are in thensel ves known, but .are not

menti oned her & tepdencioefip subiidient ta tiragtralears elepfyaniasm neiglbgsingerms,
i nvention proyd 3133 f&ﬁﬁﬁnﬁj&?‘ ﬁ%l?&oﬁ@%@@&% tBHeci Y nefHBOIRS StoMs, | ATUne

response, e.g., Iting class MHC- nedi'at ed activation of T cells.
For exanpl e, gquantifiatonpebhithed davelnef i cdestionotitideawingrsepabildy Haveiven &y theructure
of Fornmula I:.25 21 Septenber. .2006,. NV - - YBMW %% Foroula |
wherein, as VE’%@H%?‘ qRde s bcloﬁt?liq/‘ gleglrs?ﬁ’fa]tﬁ,ialﬂw?lscoa 2 gRerscref)ir glsg]r%flg a
sequence of f fefiffeiuae, foLinkahde, Ratdh) Adedude DOrdficrChendgiyil 5aresl MyGres iHillies,

preferably is_absent; B represent seguence of fromt to ei ght_am no

aci d or ani noBag¥ &JOUE’H%Y’Jg‘E‘Y %ﬁu 3?7);)&8? St Fonstant \Xﬁ?’i’%a@i gilho acid

or am no aci dpeAide @k ERSAH Eshaiing pPorpO I8 ﬂo.@é%@m@sﬂﬁ, cRitivel fohlR W

represents a ?eegram nati ng group,a s%(g'ﬁougsstﬁ‘} or NRS5R9; V, ind%pendently for

each occurr enggetrdnCRIRERRInG deodps (GE9.= 0178 364 nitro group), o(P) indicating para
substitution. Exemplary electron-withdrawing groups include nitro, acyl, formyl,
sulfonyl, trifluoromethyl, cyano, chloride, and the like. Exemplary electron-donating

groups include amino, methoxy, and the like.

Contemplated equivalents of the oligomers, subunits and other compeositions
described above include such materials which otherwise cbrrespond thereto, and
which have the same general properties thereof (e.g., biocompah"ble,-anﬁneoplastic),
wherein one or more simple variations of substituents are made which do not
adversely affect the efficacy of such molecule to achieve its intended purpose. In
general, the compounds of the present invention may be prepared by the methods
illustrated in the general reaction schemes. as, for example, described below, or by
modifications thereof, using readily available starting materjals, reagents and
conventional synthesis procedures. In these reactions, it is also possible to make use

of variants that are in themselves known, but are not mentioned here.

III. Compounds af the Present Invention

The present invention provides peptidomimetic compounds that may
suppress an immune response, e.g., by inhibiting class II MHC-mediated activation
of T cells. For example, suitable peptidomimetics include compounds having a

structure of Formula I:
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R, independently for each occurrence, represents H or igmer a%kél
preferably H Rl represents a substituted or unsubst e ?006
het er oal kyl , al kenyl, alkynyl, aryl, aral kyl, heteroaryl, heteroaral kyl,
cycloalyy], cycloal kylalkyl, heterocyclyl, or heterocyclylal kyl noiety,
preferably a hydrophobic noiety, nost preferably conprising froml to 8
carbon atons; R2 represents a substituted or unsubstituted al kyl,
het er oal kyl , al kenyl, alkynyl, aryl, &al kyl, heteroaryl, heteroaral kyl,
cycl oal kyl, cycl oal kyl al kyl heterocyc yl, @r heterocyclylal kyl noiety,
preferably a hydrophobicQ;nﬁ%ﬂvp( oL d/ U 5 ether, forma ring
having from5 to 7 menber¥, optlonalﬁy belng substituted with froml to 5
substitutents and/or formng a polycyclic strucgure with-one or nore other
rings, such as aryl, heterocyclyl, or carbocyclyl rings, e.g. a fused
bi cycle; R3 represents a substituted or unsubstituted al kyl, heteroalkyl,
al kenyl, al kynyl, aryl, aral kyl, hetpsoafiyk. heteroaral kyl, cycl oal kyl,
26 21 Septenber, 2006 cycloalkylalkyr_'ﬁ—Térocyclyl or heterocyclylal kyl
nmoi ety, preferably _including a basig¢, nitrogen atont(e g., that is
protonat ed under BFERGSTgleasa endkbility Bef@tand/ or its conjugate acid has a
pKa in aqueous SOA&'stdlﬁéhtlarFe?%&ﬁs% fEnch 2f FRRESHRN S RIuY afhi WRESH afiagd 10) ;
and R7, Rs and RO independently represent substituents selected fromH and
substituted or unsubst |apm1ta@elloar¢@;dues peaferplyisahsentar y| | ar al kyl ,
het er oar al kyl, het Y/ I , cloy, and
het er ocycl yl aI kyl , ]? etrseacétfug@éé%ﬁorﬁa@ggﬁt é(%]!t' tatrjéllrﬁ% ag?ﬁqh:&?l?%gi (Lavng
from5 to 7 menber s otanalog\adsicipeb@mfgabiwfmtn twt e csinino facigror amincoacid
substitutents and/or forgl %Pgolycycllc structure with one or nore other
rings, such as aryl, héP ?%g§% or carbocyclyl rings.

X is absent or represents O, S, or NR;

W represents a terntinating group, such as OR; or NRgRs;

V, independently for each occurrence, represents C=0, C=S, or SO»;

R, independently for each occurrence, represents H of lower alkyl, preferably
H; )

R; represents a substituted or unsubstituted alkyl, heteroalkyl, alkenyl,
alkynyl, aryl, aralkyl, heteroaryl, heteroaralkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, or heterocyclylalkyl moiety, preferably
a hydrophobic moiety, most preferably comptising from 1 to 8
carbon atoms;

R; represents a substituted or unsubstituted alkyl, heteroalkyl, alkenyl,
alkynyl, aryi, arélky], heteroaryl, heteroaralkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, or heterocyclylalkyl moiety, preferably
a hydrophobic moiety, or R and R, taken together, form a ring
having from 5 to 7 members, optionally being substituted with from 1
to 5 substitutents and/or forming 2 polycyclic structure with-one or
more other rings, such as aryl, heterocyclyl, or carbocyclyl rings, e.g.,
a fused bicycle;

R3 represents a substituted or unsubstituted alkyl, heteroalkyl, alkenyl,
alkynyl, aryl, aralkyl, heteroaryl, heteroaralkyl, cycloalkyl,
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The present invention provides peptidom neti e conpounds, that ggy suEgress
an i nmune response, e.g., by inhibiting class Il MC | on
of T cells. For exanple, suitable peptidom netics include conpounds havi ng
a structure of Formula Il: R2 RxVAV/N V-=-B~W N )k H2N NH Fornula |1

wherein, as valence and stability permt, Ais absent or represents a
sequence of from one to four amno acid or amno acid anal og residues,

preferably is absent; epr nts a sequence of
fromtwo to eight amino X%Pﬂéﬁ@k@%w%m %Frpﬂeé‘ag'f‘@iaﬁlﬁﬁé@mtb Pg?fgﬁél:ﬂ y from
two to six am no aci d o&noafmﬁg)aamsﬁ: nﬂfb@b@%ﬁﬁ%%e&at&lﬁoﬁgﬁﬁg@t“ﬂgér
represents 0, S, or Wrg@ ?sents OR7 or V, independently for

each occurrence, represB qenditiony andfpr ifR conpgalserrddher & PR Bach

occurrence, represents khbud Mondeok¥ben LA Pﬁalkllefémbﬁ,b&e&ﬁ%?ﬁ% S a
substituted or unsubstituted al kyl, heteroal kyl’,” al keryl ,  al kynyl', "aryl ,

aral kyl, heteroaryl, hef®t oar al kyl, cycloalkyl, cycloal kyI al kyl ,
het er ocycl yl, or h%eRPSﬁ(c’P'RX'ﬁJié@éJé %;)ieseﬂfgﬁ gl%t\é sefboldd 4

noi ety, nost preferably conprisin on atons, repr esents
a substituted or unsubssybsiimted @tkyhsubmedoalklyyl Jheterdatiy),| arylal kglkyl,, aryl,

et erooyol yl . or et or oRgzranyk feerdsi STt cSaifyRAah, Feldfocyeiy,
and heterocyclylalkyl, or where Rg and Ry, taken togther, form a ring
havng from 5 to 7 members, optionally being substituted with from 1
to 5 substitutents and/or forming a polycyclic structure with one or
. more other rings, such as aryl, heterocyclyl, or carhocyclyl rings.

The present invention provides pepﬁdomiinétic compounds that may
suppress an immune response, e.g., by inhibiting class II MHC-mediated activation

of T cells. For example, suitable peptidomimetics include compounds having a
structure of Formula II:

R
AN N /k /“
R \' H v

A,

NH

Formula Il

wherein, as valence and stability permit,

A is absent or represents a sequence of from one to four amino acid or amino

acid analog residues, preferably is absent;




a hydrophobic noiety, or R2 and R taken together, forma rlngb haV|%9 from
5 to 7 menbers, optionally being substituted with frodliSeptgmber, 2006
substitutents and/or formng a polycyclic structure with one or nore other
rings, such as aryl, heterocyclyl, or carbocyclyl rings, e.g., a fused
bicycle; i represents an integer fromO0-1, preferably O; | represents an

I nteger from1-2, preferably 1; Kk represents an integer from 1-3,

preferably 2; R6 i%%@p%sgehtsq séq%@ﬁc%s(ﬁnﬁ&nfmmolmgmsmalaw EhhmifNadifie
nitrogen-containing ring to which it is attached, selected from

substituted or unsubsti tau@learesxd@mpr@rkw fromatveatoleit aminglapigeas amtigaipaidy | |

~and am no; and R7, R8 angd, ]g% mﬂgsoendently represent substituents sel ected
fromH and substituted or unsubsfituted al kyl, heteroal kyl, aryl, aralkyl,
het er oar al kyl , het & Gabydnt orgptesraksd@) S, oo HN&; oal kyI al kyl, heter ocycl yl, and

het er ocycl yl aI | cyl, taken togther, forma ring havng
from5 to 7 menbersW %‘%?“8%?‘%@39% substituted vmth froml 28 21

Sept enber, 2006 thEindaphsienﬂ)ufoea:icmoaadi@be frqrrmaﬂg(&@%pymﬂd),g structure
with one or nore he r| n suc as_ar het er I or. clyl
rings. In certain PRRSERLY £F Saeh onehente, r?%'e%tﬁ?'g‘g‘éﬂ%?aékygﬂ%ea%ﬁn of
arginine or lysine or &;si de chain having the structure of Si HZN~ NH
wherein i, j, k, and R6 are defined as described for Forrmula I|1I. In certain

embodi ments of For il EPlesenis a fbstiied ar yoabstpied dkylg hsteroaiierl.ualkewilet Y,
e.g., included in or apfigpiedah® aarkhi lkpg Hetdr %#lud%gtefdgmggylat cydiGatkygr M nus
of a chain. In certain enbodi nénts of - For repreésents a
cycl oal kyl, al kyl, or asycleatyiadilkhatergessbip, orshg@hoca'glyhdl@il thigthgireferably
all o-isol eucine, cycl Ohgxﬁﬁjdﬁlpﬁglgig'emoiety, most preferably comprising from 1 to 8

carbon atoms;

R; represents a substituted or unsubstituted alkyl, heteroalkyl, alkenyl,
alionyl, aryl, aralkyl, heteroaryl, heteroaralky13 cycloalkyl,
cycloalkylalkyl, heterocyclyl, or heterocyclylalkyl moiety, preferably
a hydrophobic moiety, or R, and R, taken together, form a ring
having from 5 to 7 members, optionally being substituted with from 1
to 5 substitutents and/or forming a polycyclic structure with one or
more other rings, such as aryl, heterocyclyl, or carbocjlclyl rings, e.g.,
a fused hicycle;

1 represents an integer from 0-1, preferably 0;

J represents an integer from 1-2, preferably 1;

k represents an integer from 1-3, preferably 2;

Rg is absent or represents from 1-4 substitutents on the nitrogen-containing
ring to which it is attached, selected from substituted or unsubstituted
lower alkyl, haloalkyl, halogen, hydroxyl, and amino; and

Ry Rg and Ry independently represent substituents selected from H and
substituted or unsubstituted alkyl, heteroalkyl, aryl, aralkyl,
heteroaralkyl, heteroaryl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
and heterocyclylalkyl, or where Rg and Ry, taken togther, form a ring
havng from 5 to 7 members, optionally being substituted with from 1
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citrulline, lysine, or omthine, including N-nethyl and N, N-di pet hyl
variants of |lysine, citrulline, and ornithine. In ce&las—ﬁl’-@mm of
Formula |, B represents two amino acid or amino acid analog residues and W
includes a termnating group as described in greater detail bel ow
Preferably, the am no aci d or anal og residues are attached through

secondary am de bonds (i.e., wherein the nitrogens bear a hydrogen ‘
substituent). In certain enbodi ments of Fornmula Il, R6 is absent, and in

other enbodi nents, R6 ithé|sybeifutents godier forming asm}mcllaéﬁ?cmenﬁ%p%pﬁ '

enbodi nents of For rrul ae plor@Bfiled RéBoSy |
unsubsti tuted cycl oal kyl orcycfo%l%%/élﬁér y ,Earyl %ﬁa kyl, erg%eptenber,
2006 In certain enbodinents of Fornulae | and II the fi rst resi due of B
(the am no acid or analog residue attached to has a side-chain that is H

or, preferably, arflaH, %Bé(dlmeﬁts W rbfmie %C}@Héye'ms(d 84 Ll argﬂlg'l

exarrpl e, alanine, Acm cysteine, Pnn-cysteiné, acetyl-cystelne,

e.g., C-Co aId(wmmrormsdwhamé@ﬂnm&bkwqmre@f a substituted or unsubsti tut ed

aryl, aral kyl, heteroaryl, or heteroal kyl (e.g., nethyl phenyl or

phenyl methyl) or the first residue of Bis an am,’rlﬁ acid anal og conprising

a 5-8-menbered nitrogen-containing heterocyclyl g bearing a C=0, C=S,

or SO group, optionally fused to a benzene ri ngj .g., Tic, azaTic, Disc,

Thiq, etc.). Preferred residues at this clude Tic and Di sc,

al t hough any residue enployed at this p

1-3 may be present at this position. |

and |11, the second residue of B (the

to V being the first) has a side-chain th

al kyl, M-M heteroal kyl, or cycl oal kyl,

or M 3-M heteroal kyl, either branc unbranched, or cycloal kyl .

Exenpl ary residues i ncl ude gl yci ne, ine, Nle, Chg, Met(O (oxidized
net hi oni ne), and al pha-ani noi sobutyric acid. NH| n certain enbodi ments, the

second residue of Bis a residue that is substantially isometric with a

di pepti de, sumhxereasi,gn: fodiEyhee definkdd acdasasbed for Eamutad]. iinectahel ow) . Preferred

residues at t hl %orP ments ogpormula I, Rj includes a guanidine or gnanidinium moiety, e.g.,
included in or attached to a ring or inciuded in or at the terminus of a chain. In

i A in the exanpl es of TabI es
taimRenbodi ments of Formul ae |
/1,1 d or anal og residue attached
s‘"d or, preferably, a C-C6
ven nore -preferably C3-C5 al kyl

certain embodiments of Formula I, Ry represents a cycloalkyl, alky}, or an
aminoalkyl group, such as a side-chain of allo-isoleucine, cyclohexylglycine,
citrulline, lysine, or ornithine, including N-methyl and N,N-dimethyl variants of

lysine, citrulline, and omnithine.

In certain embodiments of Formula I, B represents two amino acid or amino
acid analog residues and W includes a terminating group as described in greater
detail below. Preferably, the amino acid or analog residues are attached through

secondary amide bonds (i.e., wherein the nitrogens bear 2 hydrogen substituent).

In certain embodiments of Formula II, Rs is absent, and in other
embodiments, Rg includes a lower alkyl substituent.

In certain embodiments of Formulae I and II, R; represents substituted or
unsubstituted cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
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I nclude Met and N e, although any residue enpl oyed at Eh!s Eogitigg I.n the
exanples of Tables 1-3 may be present at this positi & L 1512906
enbodi ments of Formulae | and |1, R and R2 are not taken together to form
a ring. In enbodinments wherein R and R2 taken together forma ring, the
ring is preferably a 6- or 7-nmenbered ring, or is a substituted (e.g
bicyclic) 5- nenbered ring. In certain enbodi nents of Fornmulae | and |

RLXV, taken toget henm, ccrlnmpasmmﬂirhexfm ofilFoafienié I ﬁhhﬁnﬁﬁ'ﬁrs@fe!ﬂdu{%?@@%k
an -am noal kanoyl. gro p certain Eémh enbodi nent s he ac gro S a

benzoyl group, %ﬁr‘iﬁ?fi G derV)é‘aSPGWérChalmfhﬂiaﬁHaﬂnmﬁfe@bwp,

such as an acet ﬂl-C@rangan@yMng\m N PMEndR }%pﬂ a oup. 30
21 Septenber, 2006 n certain enbodl;ereR%t gmo{‘u Fg’r rfr‘l%n% ; %}%e’é
represents frdAPomey PEREHHtFBe ot SYsteine.nenh &ive, aual Gy%edkylhes Mpw erably

2 105 am no awteoaBylaet Atttk R ARSI SRad i nGSLAS], by RABOCHIPN!

particul arly glnerel represents four aci d
anal og resi dud&s- Fredindphenyl or phesylngthyle we the Wstrre;qnduxesmlesaantaﬁlﬁxﬁb naid ng

group. Exenpl %hMoé%erHs?ﬁr%Q? Qﬁ%ﬂ?[e&l gglpl ct.ed. | e?q%@y{lgyg.,g?@%gaand c),

and incl ude mtrog}_g ato
carboxyl of Bf ner %thbu}t,wpm:mllyéh@dtt@dbéﬂzeﬁa tikg @UHSTiE, tagaﬁg Biad

unsubsti t ut ed I het er.oar al het er oar cycl’oal kyl ,
cycl oal kyl al kﬂlﬁf léﬁe?t e?eééé%éil ’3‘?1“8“ rPd‘W&P@F’HE?H%déT&Wnd&% @ﬁ'@smg}z aﬁuarom H,
substitut ed amsidussuiphtyed ut thik paitionlin the Mampidsadf Tables 103'51;,2 g,yg

cycl oal kyl al kﬁw g}ot abl e substituents include hydroxyl
substituents FRETPE ol y, a termnating group includes at | east SI X

non- hydrogen atoms including the nitrogen attached to B, preferably at

| east ei ght non- hlpotreagmremuoamsemﬂiemmmcw,aﬂ 11 Sth s Ok i %%‘f%g&%”c' udes

a nitrogen SUIQ,S“HHt ed n aral k(}/ or het er’oar al ky t|tu such
as a benzyl of ""BiE é‘fﬁ?’f"%{?ﬁ@f‘?ﬁ‘l?éh? tol\ﬁbﬁlégﬂmfifs@h@ﬁasdhd@ummﬁche

ni trogen bearaear, gprefeRd subsg i Nhi1s al kyl
hydrogy | ower g’;{’ﬁﬁ ﬁ; h roxagllélﬁos\,grﬂﬁeﬁéﬁ% %‘S’fggv{e{r:yd %’5 YR 297§ ai n
enbodi nents, B° Qéﬁ%ﬁ@ Uy 3P éle'@r%ﬂlwﬂ,ofgémbmhedlommmgrahﬂieﬁr ecyclyl
substi tuent, @b@&ﬂc&ﬁ%&xﬁﬁmdremm 1k Yty Ghe, "BSBIRE, Waie! ' B Met(0)

(oxidized methionine), and alpha-aminoisobutyric acid. In certain embodiments, the

am' no

second residue of B is a residue that is substantially isometric with a dipeptide, such
as on Odapdc or Haic residue (as defined below). Preferred residues at this position
include Met and Nie, although any residue employed at this position in the examples

of Tables 1-3 may be present at this position.

In certain embodiments of Formulae T and II, R and R; are not taken together
to form a ring, In embodiments wherein R and Ra taken together form a ring, the
ring is preferably a 6- or 7-membered Ting, or is a substituted (e.g., Bicyc]ic) 5-

membered ring,

In certain embodiments of Formulae I and II, RiXV, taken together,
represent an alkanoyl, alkenoyl, aryl carbonyl, or an aminoalkanoyl group. In certain
such embodiments, the acyl group is a benzoyl group, a lower alkanoyl group, or a

lower aminoalkanoyl group, such as an acetyl, propanoyl, aminopropanoyl, or

aminobutanoyl group.
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attached to B through the nitrogen atomof the ring. Such term nating

groups include tetrahydroisoquinoline, indoline, is@h8eptemberg2006))ine,
pi peridine, etc. Certain enbodinents of Formulae | and Il, such as by

appropriate selection of R or W preferably R7, Rsor RO, may provide a
prodrug that is converted to an active conpound of the invention under
physi ol ogi cal conditions. For exanple, where Wis part of an ester, the
ester can be cl eayed under SIO|O |caI condltlons In certain enbodlrpeg

of Fornulae | and qerta‘é‘tenf‘@g 118 represps frem Jtorfami@phobi c
residue, . pregfierabhindaciar g xjeﬂdﬁ&hﬁl%fe?dﬂ?f’@' {508 tahind E&ﬁd o?&klgﬂpgaﬁ' city of
y

t he corrpound for exanple as éstinated usi ng the net hod an et al,
1995 (J. Phatlosclesidpes. fimcgtin embedimpnts, pegicularky| Whyrein B mmis foud or o

B una O RARE SR YollebRANG LR Al Coshdiel MRy PP (Bh{ 8201V
estimat ed clLBgRsedsa kimBapog giogp., EXREPEiIry tewinumhng gwupssird depibied r Tatde ar e
cont enpl at ed teay btﬂddp)nﬁ%’leﬂ{:lhﬁgm fo(gn gtxang%lgrrg 981‘1’1{],9;% haV| n a H}f}PgP of

around 3.0 to aroun n cer
and B toget h@rqumbbﬂB}beimtgvmbmn?eMIaﬂtedﬁicﬁn H, kebstiarsd &ﬁlﬁhﬁu&u&iféc{lo aci d

or am no aci nal ue bl and B get her i nclude around
2 or around %kyq acﬂr%kgl gﬁﬁmf%‘“‘;‘e"?dah 5‘%%‘@9 cgdp oxeiealigdalirlon of
For nul ae | dmbrbdycfyll alﬂmétehiﬁydliﬂaﬂcynpfefermy ﬁ@hﬂﬂ)sugstﬁﬁkdd m(&Aﬂéﬁ?shrdtéd referred

to herein as ]?yr? e-like' resjdue. In enbodi ments wherein i
represents ol ?%’[a &yaloalkylgapd ¢ ?@@é‘ﬁl‘ﬂ Buitybie sehsgiimantadnglpdee resi due
is referred hyHﬂ)be'éﬁieP 288 a&u@o&bétﬁﬁéﬁy@m&&’dﬁ &gﬂﬁfa{ ogtng % ¢ Such

ed I n I ca

residues are known in the art, and are desc I b Ion WO
00/ 78796 andeask#is P@#éwosmm ineluging the nitogsnattached tp B,rlbgﬁrabhmt deastt he

arginine-1li C at e al pha

st er eocent e%@ghE%?hgygr%kﬁbgﬂg{gﬁsd%%J@ aaié erargqn%) ﬂé ]é%egta mgﬁgyn 75%

85% 90% orsuksfigred 39t annamiyk mrllmlmuhra‘lbyl sdtenﬁemnamth @ses behizyl hors
residue. In .Q?Bﬁ n e L.nhi r I ncreased
stability, éﬁa{ett@l %uGe a% Irigséﬁgtan %J“?i' m:bgdlgle Pe;léet mf(’%p"%% B?O“Br ef erably
3 tinmes as Ismbﬁgruepir wﬁt@bﬁgmeﬂ lowensikylf hydoty-lower akyl, @A hyamnsdylsedreased

nding affi h
bi ndi ng affi H(y -6 l\émw%r al%r"] lYH ertain embod1 ments, a terminating group W is a nitrogen-

containing heterocyclyl substituent, preferably fused with an aryl or heteroaryl ring,
attached to B through the nitrogen atom of the ring. Such terminating groups include

tetrahydroisoquinoline, indoline, isoindoline, morpholine, piperidine, etc.

Certain embodiments of Formulae I and II, such as by appropriate selection
of R, or W, preferably Ry Rgor Re, may provide a prodrug that is converted to an
active compound of the invention under physiological conditions. For example,
where W is part of an ester, the ester can be cleaved under physiological conditions.

In certain embodlmﬁms of F 9rmulae I and 11, at least one of Ry Ry, Rgor Ry is
a hydrophobic resxdue, p;effe;ably Rg or Ro. In other embodiments, the
hydrophobicity of the compound, for example as estimated using the method of
Meyan et al, 1995 (J. Pharm Sci. 84:83-92), lies between a cLogP of around 2.0 to
around 6.0, preferably between around 3.0 to around 6.0 most preferably between

around 4.0 to around 5.5. However, compounds that possess an estimated cLogP
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nol ecule (e.g., 0401, 0101, or 0404), e.g., bind with affinity | east
1.25, 1.5, or preferably 3 times as great, as an anaﬁmgﬁ—a—&bﬁ
conmpound wherein the arginine-like residue is replaced by arginine. OQher
references which describe arginine-like residues useful in the present

I nvention include International Applications Nos. WD 99/61476 and WD
01/27141, Jones et al., Bioorg. Med. Chein. Left. 1999, 9, 2109-2114;

Cunni ngham et ddiwe of Bhsiig thiYehng hRMcohteh te&9  thié t al.

Bi oorg. Med. Chem Lett. 1996, % 1931-19 Jg;nesl mg‘i't?"%’ étm%ﬂp

Chem Lett. 199mpoyndshavingmcigeP of anennd:3.8to alound‘BDoorg Med. O i ent Lett.
2000, 10, 745-49, Falcioni et at, 1999, Nature Biotech 17, 562-567, and
Schmidt et al., Prag.coffiin RERSdimSHETRE FokBulle (1%919% A

1999, 634-635. In certain enbodi nents of0 For mul a anda\@g gd??rtﬁc{“ﬁe am no
acids of A arkgtéiens sk Birie. betwveemd aed 6 @miro p@ﬂppepmmctmﬂlmdumch as
are described ppeLIg; Z?I%B%g 226, The
transcel | ul ar 6ol ypeyp%i se u@%ﬁ%&ég%gr 'géda%gla&gglﬁdn%b AN n dﬁgﬁltufod%c] such
as may be der iapgldgkesohmes. pol ypepti de sel ected from ant epennepedi a protein,
H V transactivating (TAT) protei n, mastoparan rrel ittin, bonbolittin, del ta

henol ysi n, par daxi ' rin, Diphtherja toxin and
C9 conpl enent pro?gleﬁ or ﬁgﬁ%enﬁ ereo h cﬂ’}‘ré} %@dﬁ@?&ﬂ%ﬁ ?’fé

i nt ernal i zi ng (NEPRYis rb&ndéto hepeinfas mﬂmnd-ﬂmsapkiddealn anbeRNEGS ket
protein, am no. acid | on honmeodomaj n of

or hq rmlo hereof . The l.Q9ng
t he homeo- pr ot &5 S%%ttsgjpéﬁeﬁ’éeﬁgw 2’ ‘ng( THRIEFFOL g"@dq‘tede“@‘}edﬁﬁ foreed e
t hrough bi ol odgé batinme alGp wesides Guagipipeidyl £1véhe). Sm redidids laROaWAM e
het er ol ogous polwt i,des. to which it |s cou | ed. See for exanpl e Derossi

et al. (1994FtBdse gepchbedipdCAmpblication 310 0 Hé"%%rézre@renavs cited §Bpgin.g Cel |
Sci 102: 717- lezpreﬁﬂﬁﬁnEllnB@dlinEntBa%cb%?ﬁmq&ffﬁgsﬁeﬁﬁﬁ@q?t Bichbd 3QFe ;gaﬁ .28

small as 16 amino acjds | of this protein are sufficient to i've
i nt er nal i zat | 6PPiizgEAiopat dresalpha;sterpocentenofthe Jmirg) asid, €parpre2@blylis 28Bat8193.

The present | @g:gnt;sqgngg%%@%p&ag‘@ﬁ 9§‘ﬁuc9'|1h cﬂcﬂqglt Ehe? {10186'1‘ ({qj%%mar‘ret o

ant epennepedi a protein (or homol og thereo
of Fornula | ®&sdpe. Inceriainy enshndimérds, sutgerd mﬂnhtcmmdlsplaﬁmased ﬂébfhﬂyee g,

have 2 plasma half-life at least 1.25, 1.5, or preferably 3 times as long, preferably at
least five times as long, and increased binding affinity with an MHC Class IT
molecule (e.g., 0401, 0101, or 0404), e.g., bind with an affinity at least 1.25, 1.5, or
preferably 3 times as great, as an analogous peptidyl compound wherein the-

arginine-like residue is replaced by arginine.

Other references which describe arginine-like residues useful in the present
invention include International Applications Nos. WO 99/61476 and WO 01/27141,
Jones et al.,, Bioorg. Med. Chem. Lett. 1999, 9, 2109-2114; Cunningham et al.,
Bioorg. Med. Chem. Lett. 1997, 7, 19-24; Hanson et al., Bicorg. Med. Chem. Lett.
1996, 6, 1931-1936; Jones et al., Bioorg. Med. Chem. Lett. 1999, 9, 2115-2118,
Tamura et al., Bicorg. Med. Chem. Lett. 2000, 10, 745-49, Falcioni et al, 1999,
Nature Biotech 17, 562-567, and Schmidt et al., Proc. Am. Pept. Symp., 16" (2000),
Meeting Date 1999, 634-635.

In certain embodiments of Formula I and Formula IT, the amino acids of A

and/or B include a transcellular polypeptide sequence, such as are described in US
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conpound, relative to the conpound al one, by a stati st | CE| lﬁ s;bglr_nid&?nt

anount. Anot her exanple of an internalizing peptide i

transactivator (TAT) protein. This protein appears to be divided into four
domai ns (Kuppuswany et al. (1989) Nucl. Acids Res. 17:3551-3561). Purified
TAT protein is taken up by cells in tissue culture (Frankel and Pabo,
(1989) Cell 55:1189-1193), and peptides, such as the fragnent
corresponding to residues 37-62 of TAT, are rapidly taken up, by cell in

f
vitro (Green dwstent Yeuiehdd 26 The qansepllutas polypeptide segnanoggpn be-ppintrmalizing o s ¢
region nedia 4N ' ' ' ke iEhd A noi et
tog!t he nucl lau?%ﬁ?d&u%gﬁgg%ﬂag?yd%egg%)ﬂ %w%e?glge%e?? 1-_8(31'!.%%2%?%_%&& o
anal ogs that ipnettinddlétraesgetivating (T Bpeeieinj mastonaran, mlelifinpbenkolitiyidelte. such

as CFI TKALA S r e
YGRKKRRQRRR, c\ﬁgx‘rill gﬁgﬁgﬁ njﬁz%gﬁﬁlﬁeedl dtoo © co°§§%ﬁ§‘d§%%?ﬁﬁd%'§% %erﬁ Igtllétég aidin

i nt ernal i zat i @omalethenaprgteds, nga frageent thecapfounds to the intracellular milieu.
33 21 Septenber, 2006 1In certain such enbodi nents, the am no acid sequence

of A or B 1S I onge, LAl Clabhas dhiuldindiZhR Bebrideds SREY iRnl mPlircbdptii Perm t

attachnment of an am no aci sequence o cient length to pronote
i nt er nal i zat i antepénnepeicpoiedny nohomddtagstthaedfarThe §9ranfise aad lagdpwunds of t he

invention are.set forth low as P53, P74 P1Q1, P102 .and P st
preferably Pe&OPEX “ﬂb?g‘%f’ g?’:.“eol'ﬁ@ S S g%ﬁ?slngﬁadégg al so
serve as | ead pafdhaw Eifouh bioldiical fhemblaagyadcanfacilinat g tasipationlsf The
anal ogs shoul d have a stabilized el ectroni configurat ] and | ecul ar
conf or mati on ﬂ"ﬁ?@%@%ﬁ%‘%dﬁfﬂéﬁ\‘ bys X 'I‘Tg‘ifjpsgeﬁémtféamBireggeé?ﬁg’e‘agFo for
exampl e VHC clpgR) } B (9kmi28911 044ut0a5@Hnl Rbley of N(1590Y @AYS2302: - | ead
conpound. In particular, the anal og conpounds have spatial electronic

properties whi’éh Beswentyiphas bpenedemengtrate aggepisds ghall HUL6 4RO By ar ger or
smaller =m0l et iR iR frels R iR PERRNG thoerh BRI 1568 1DeAs2h 2R (13560
pertornmne ro h as

conpounds can t ugh use of techniques suc ]
sel f - consi st edoliGhein@7] 36138- 3By The presenbimvenjion aontomplajes spupdng ehletst) )

| ysis, d I ] | 3 ds of th
o asent | nvent POeR SRR RHIRE AT pAR KhhdnoidfliBoo BEpERIRRTCS 0L Ve

peptidomimetic of Formula I or II to increase the transmembrane transport of the

compound, relative to the compound alone, by a statistically significant amoumt.

Another example of an internalizing peptide is the HIV transactivator (TAT)
protein. This protein appears to be divided into four domains (Kuppuswamy et al.
(1989) Nucl. Acids Res. 17:3551-3561). Purified TAT protein is taken up by cells in
tissue culture (Frankel and Pabo, (1989) Cell 55:1189-1193), and peptides, such as
the fragment corresponding to residues 37-62 of TAT, are rapidly taken up by cell in
vitro (Green and Loewenstem, (1989) Cell 55:1179-1188). The ‘highly bg_sic_ régjon
mediates internalization and targeting of the internalizing moiety to the mucleus
(Ruben et al., (1989) J. Virol. 63:1-8). Peptides or analogs that include a sequence
present in the highly basic region, such as CFITKALGISYGRKKRRQRRRPPQGS,
or a sub sequence thereof such as YGRKKRRQRRR, can be conjugated to
compounds of Formula I or II to aid in internalization and targeting those

compounds to the intracellular milieu.
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(h) nodified site of action, spectrumof activity, organ sgeci 6 | Ci téf

and/or (i) inproved potency, and/or G decreased toxEe 6

t herapeutic index), and/or (k) decreased side effects, and/or (1) nodified
onset of therapeutic action, duration of effect, and/or (m nodified

phar maki netic paraneters (resorption, distribution, netabolism and
excretion), and/or (n) nodified physico-chem cal paraneters (solubility,

hygroscopicity, cdhoerainastteembattiments, b bidoYacidh / i npr oved
ecifioci ty,acénd‘%ggﬁce(%?g o8 f5 gt

general Shect el B Gl LepUcR L L T S e (1
cater! 11 cal onemlas iyt NS AL Rk fon TP L S0P ST
pyrophosphal es O sl ARl STLpseE AL S, or () Tormiion of
accept abl o cola16s, P kvl sy BeBPReF QAL FRGPLG01 o3I Y act1ve

I nt roducti on/ excha ecc% su?st}h)gents .on aromates or side chains, change
of substituent pattern orTES P! HsdPYenten ranalsy serve podhadtdompontfdsifeomberi ¢ or

bi oi sosteric dAoickpnest oﬁnalo@kng%ﬁﬂd@.%e%n?@g{%@ﬂa%u% %a%ggz%a{é%fytmﬁg (aa)

ai ns, or conversi o

i ntroduction @f :branched, si de

substituents ?%’ﬁtéf}@ﬁ?’& and, molreulag confprmation Yhat eHowa ke Atriciondfyrdupdiopy! 9r oup
to ketal es, ameicatedso f@exahfR)MNCASG Lon. to. am des, phenyl car bamat es,
or (ee) synt hlg%%]s of mne#ic bases,&%ﬁﬁé{se?mgrsu?%ﬂwm%%r‘?ﬁﬁﬁdhe of

ket ones or al

yaEpoul. gan particwlat atbe sanalgi b®@fipounds have spatial electronic
properties which are comparable to the binding region, but can be larger or smaller
molecules than the lead compound. Identification of analog compounds can be
performed through use of techniques such as self-consistent field (SCF) analysis,
configuration interaction (CI) analysis, and normal mode dynamics analysis. Thus,

the compounds of the present invention can be further modified as a lead compound
to achieve

(h)  meodified site of action, spectrum of activity, organ specificity, and/or
(i) improved potency, and/or

G) decreased toxicity (improved therabeutic index), and/or

k) decreased side effects, and/or

modified onset of therapeutic action, duration of effect, and/or
modified pharmakinetic parameters (resorption, distribution,
metabolism and excretion), and/or

modified physico-chemical parameters (solubility, hygroscopicity,
color, taste, odor, stability, state), and/or

improved general specificity, organ/tissue specificity, and/or
optimized application form and route by

esterification of carboxyl groups, or

esterification of hydroxyl groups with carbon acids, or
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acetal es, ketal es, enol esters, oxazolidines, thiozoli gi rées or co@bﬁat I ons
of any one thereof. The various steps recited above € own in
the an. For exanple, conputer prograns for inplenenting these techniques
are avail able; e.g., Rein, Conputer-Assisted Mdeling of Receptor- Ligand
Interactions (Al an Liss, New York, 1989). Methods for the preparation of
chem cal derivatives and anal ogues are well known to those skilled in the
art and are descrjbed in, for \%é l e, Beil stein, Handbook oL %ani c
Chenistry, Springef edStErfrrticr %Rxﬁlﬁ&‘?“}’sﬁﬁﬁzﬂ’?‘?ﬁﬁhﬁ%m;’?@ or k,

N. Y. 10010 U. S. A and ds@aRdsor Bt aeshates, ¥¥ | ey, New York, USA.
Furt hernore, peptide mnetics and/or conputer aided design of appropriate

derivatives and an@ ogJesnatign obehagaacqutially acespighisisalis, st cor ding to t he
met hods descri bed ov 2 | i n drug discover
@POV FormMabh ega}ﬁ@ cehfiBIy s@ctéﬁ%@g%éﬁgﬁg&, of g y

al so include using proteins an ection’ net as nmass

spectrome]try (Cher(y) et m&@.ﬂfﬂmn@h@mc@'gcﬁﬁﬁb;mmi 8|859-%§60) gpdl 3
sone nucl ear mag iC. =l ‘l\)@ ejzo et al., em Biol.
(1999), 755-769; Lin é%t%’??., j’?h&&g. eggﬁrﬂl&gg’a%l%?), 8930-8931). They may
al so include or r(g)y dmrauectitn/eixehany® of tsnbstifuents- et tarcomtese batide rehhing ( QSAR)
anal yses (Kubinyi, J. d. 5.21 Septenber, 2006 Chem 4 1 (1993),

2553- 2564, Kubi nyi , Phg“r/ﬁ?ﬂgeeﬁ?gf‘i‘f‘“%?‘%“?é“(1994), 2 81-290) conbi natori al
bi ochemi stry, clag§) camodifaiist byintkbdhchbher Sosteriz@r biotjostexnanpleties, oiol zgr abe
and Bechtold, Phann. Acta Helv, 74 (2000), 149-155). The present invention
further rel ates td%k hePHPReHS o hpmelogIECPBREUNSr i sing a subj ect conpound -
and an exci pi ent, gHchififodactPRIF BRAM siaelchanfesept abl e or sterile

exci pient. The invention further relates to a nethod for treating or
preventing a condP®)i osorsEiamaf afybagstiyentticcyslicnnglogeasdoract i vati on of T
cell's, comprising (4dmhliiSliioR 9 hfir i BALIR ketslblE ocbilesBpftUmaN, 2
conposition conpri(%c?ng a conpound ﬁg’g&sgj{% ?gdrteh g%o?/e.c‘l' e invention
further rel ates t ddd)sed-agetylation by suidess phawyleabatates, orhe preparation of a
pharmaceutical co Sit).Qn. - ﬁﬂ R‘h eutical conposition may be
suitable for the K?egat %@ﬁesgr%?prevlgﬁﬁﬁﬁ [0 E’gtotlgondition characteri zed by
VHC- H medi at ed acft(ffyat iremsfainafiorc ef lkstonésnox ekitinides aortSotiffee bisss, dxdieegondi ti on

s an autol mune di SOLgeh,, ffleg, ol MSHIBLOLALELLI KLl RaREs ™I TP €

or combinations of any one thereof. The various steps recited above are
generally known in the art. For example, computer programs for implementing these
techniques are available; e.g., Rein, Computer-Assisted Modeling of Receptor-
Ligand Interactions {(Alan Liss, New York, 1989). Methods for the preparation of
chemical derivatives and analogues are well known to those skilled in the art and are
described in, for example, Beiié.tein, Handbook of Organic Chemistry, Springer
edition New York Inc., 175 Flﬁh Avenue, New York, N.Y. 10010 U1.S.A. and
Organic Synthesis, Wiley, New York, USA. Furthermore, peptide mimetics and/or
computer aided design of appropriate derivatives and analogues can be used, for
example, according to the methods described above. Methods for the lead generation
in drug discovery also include using proteins and detection methods such as mass
spectrometry (Cheng et al. J. Am. Chem. Soc. 117 (1995), 8859-8860) and some
nuclear magnetic resonance (NMR) methods (Fejzo et al, Chem. Biol. 6 {1999),
755-769; Lin et al., J. Org. Chem. 62 (1997), 8930-8931). They may also include or
rely on quantitative structure-action relationship (QSAR) analyses (Kubinyi, J. Med.
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In certain enbodi nents, a subject inhibitor is selectiyve_ for one
therapeutic isotype or allotype, such as HLA-DR or DRB-S¢ntember, 2006
second isotype or allotype, or over nost other isotypes or allotypes.
Thus, a subject inhibitor may have an ED50 at least 5 or 10 tines | ower
for one isotype or allotype, preferably at least 100 tines |ower, even
nore preferably at |east 1000 tinmes | ower, over one or nore other HLA

i sotypes or .al Chény.pES( 1998))12538-2564, Kabitdfi,SPHarinD NjnBérboreiRY (Novag, 68119850 at
|l east 5 or 10 timnmes |ower. for .one isotype or allotype, preferably at | east
100 times | oweimbigaienal nhipehemide rdassigalachamigey apdoethersnisse, BRerXamplesr one
or nore other hhlerabsHdPEBON, PRAMD BT elv. 7 @863)214b-£4E50di nents, the

i nvention provideS a nmethod of conducting a '%ha maceut f cal busi ness by
sel ecting one or nore conpounds as disclosed herein for their ability to

bind to MHC cl ass HUsrRsessntinvensap fethenilatesde saineniic preparalions gomBprising &
conpound for RatYo VAR ol o | | Aderinsert
descri bi ng t.ﬁgeui)'?uge ofl“;%’gg(i1 ﬁ%&éﬁgﬁﬁ?ﬂf%&éﬂﬁ ?ﬁéﬁgéﬂﬁ%wgrespéﬂse,
and nmar ket i ng tawiengThe wypriion orlatdscie 4 anethndpfor desgtingy onpreiventingea
response. The J] [ hGes | rd si a und.as

i sol osed hor & Paal dHRlerled B MAERRedthla 33ERIGE' BT oGRTBOMRTAS

suppr ess an i nimuEstesspomanitd, dith Sephendg a co@Postiod congizingarcoampbasd nent ,
the invention provides.a haod of. conduct i a life.science busi s by
sel ecting one a(%rsetn}éwtgl %%%&VGEEOIH P5 ’[?Lag&nt@r"é’?%@%ﬂbﬂff?gf?mp%ﬂaﬁg‘i y to
bind to MHC clthspreparatiéindfd phanfaddutidat eatpoaBion] Hubh pharfiRytioNico@postionsel | i ng
to athird party,. the, ri grg]ctgs for manufacturing, garket,i,ng, sel | |_ng or using
said conpound®obe St ari thy teatmenh O RreVERtiRtn gk a qundripk chisadietized by

Appl i cati ons TMECSM e CREPRAIGADT TCxNs. PR déktalr @RbdlREnt 1 RRditieH SO f

medi cal treatnments. For exanple, subject conpounds may be enployed in

conj uncti on widuipimeayne diserdera s 2+ Fagymptoidnriiritivop maktiply seleresie organ i s
selected fromthe group consisting of heart, liver, kidney, adrenal
cortex,  lung, intesicheain RBABEMiRRALS, £ AR idiBitcikE Reledti3tior BifhBfaplltg. t he
target organ is selected fromthe_group consisting of heart, Kidney,

| i ver, cornea,isoffng @ki‘llﬂtmﬂoﬁ“(‘élx@nﬁﬁér E %a‘PRBrH‘OWgyOW 7 peognddsolyipetera

subj ect allotype, or over most other isotypes or allotypes. Thus, a subject inhibitor may have

an EDsg at least 5 or 10 times lower for one isotype or allotype, preferably at least
100 times lower, even more preferably at least 1000 times lower, over one or more
other HLA isotypes or allotypes. Similarly, a subject inhibitor may have an ICsg at
least 5 or 10 times lower for one isotype or allotype, preferably at least 100 times

lower, even more preferably at least 1000 times lower, over one or more other HLA

isotypes or allotypes.

In certain e mbodiments, the invention provides a method of conducting a
pharmaceutical business by selecting one or more compounds as disclosed herein for
their ability to bind to MHC class II protein, conducting therapeutic profiling of said
compound for efficacy and toxicity in animals, preparing a package insert describing
the use of said compound for suppressing an immune response, and marketing the
multivalent composition for suppressing an immune response. T he invention also
provides a kit comprising a compound as disclosed herein and instructions for

administering the compound to suppress an immune response.
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conpound before or. after receiving a transplant or allograft to prevent or
aneliorate immune reactions that mght lead to rejec i1 pl ant
or graft vs. host disease. Sustained rel eases of the subject conmpounds,
e.g., froma biodegradable polyner inplant, or from bi odegradabl e
polynmeric mcroparticles or nanoparticles, are also contenplated. The
conpounds of the invention are also useful in treating diseases of the

i mmune system characterized by unwanted, dysfunctional, qr aberrant

activation of T cdwprothsy ephedisients deiipvaypy pryyidesia snethind of condvaiting Yfi%eases
i ncl ude, but g,k inl:ésrﬂyts &ikclifly ohd\GiABeUothrBirhdd ds!deSoribkd Y6l fr MM i ti s,

mul tiple sclerosis, Gave''s disease, Insulin-dependent diabetes,
nar col epsy, p<bilitaty kind sy MEHless I preteimrapdHisapsings indntly davrlppingi ergselling

spondylitis, | ogr af ejecti on, Pﬁp N ' , m{ﬁs ' y:avi s,
penphi gus vul géérai gsil,“%t éﬂf{ybiﬂ?ﬁ %‘ﬁfsm fgc;’ om?ﬁgfg%%g%h%a?{l%gﬁgi fsu i%*ggh?rsfgﬁd?abl e
bowel di sease compancirfeatuppiessingandrmineaespolel i ary cirrhosis. O her

di sorders for which the conpounds of the invention may be enpl oyed to

relieve the swp}h%@e?&c@gh%%m&r prevent the occurrence or reoccurrence
of include, for’ exalffzp e, "3 ogren syndrone, scleroderma, polynyositis,

dermatomyosi ti s, bul Qi BeTRALARIS caWRRARE Forsa SYRE AE. of AbALI™INE
henol yti c anem a, perni crous anem a, o di opathic Thito ocytopenic purpura,
and Addi son' s tdataeaseForaaxdmpleesibijdcecorimundsimiay be eaployed & cinfimctionpithnds 37

21 Septenber, 2006 described herein.may be adm nistered in an.amount

Cur T ol et St o Pkt an SaRplans. PrEHPly 0 Otesdds RIS Gk P dralp ShbistH G

t]tler apeut i C|a| hly%rﬁ}(ﬁ&e;ﬁkﬁﬁbﬁ aafB%f hﬂrﬁogeﬁneag',fiﬁtes[)t%u,t ﬁnhmw;l @ofiys hntheldin Qvsstar e .
often correlated with specific MAC t S. DR hapl otypes, in mans an
their associ aPredsiebly; e t‘&&?td?"%ﬁéele#‘gg"&%g‘eaﬁr@m%ﬁ“%%“ﬁsﬂ@@%ri bed
In U S Patentivho cofel4and’ Hn. For eiple,Na éﬁﬂ&ﬁ%ﬁﬁplﬁéstreatd‘d HRY D8ubject

advant ageous to determ ne the genotype and/or phenotype of a patient to be

treated with gomedjnddeforneafier soeivingg. transplanfar aBegreft & Rr§Ve PX ABPlO G,
treating a di $6A%6 MachMidhit ANnEIRA% IR b iHeNEanBRAkAtCIH grdft RAPLEkYPE, OF
to determne a patient's genotype and/or phenotype, ‘as appropriate, for
t he sel ect i ondiseascl/ Bustaimedsicleases | afrthe fubieqh mompowndayr e.ge dym ﬁrblfaigavaé#@fi red
enbodi nent, t [y ALl s | LS a%}’ﬁuﬁ' S is so
strong t hat dg@@?ﬁsﬁﬁ%&%h’t cﬁrgﬁ'org %Eo"é@&rgda%léjb&%%c ﬂ\@&oﬁz&&ﬁés 4 A8

are also contemplated.

The compounds of the invention are also useful in treating diseases of the
immune system characterized by unwanted, dysfunctional, or aberrant activation of
T cells by MHC class II polypeptides. Such immune diseases include, but are not
limited to, rheumatoid arthritis, juvenile arthritis, multiple sclerosis, Grave's disease, B
insulin-dependent diabetes, narcolepsy, psoriasis, systemic lupus erythematosus,
ankylosing spondylitis, allograft rejection, Hashimoto's disease, myasthenia gra:eris,
pemphigus vulgaris, thyroiditis, glomerulonephritis, insulitis, irritable bowel disease,
pancreatitis, and primary biliary cirrhosis. Other disorders for which the compounds
of the invention may be employed to relieve the symptoms of, treat or prevent the
occurrence or reoccurrence of include, for example, Sjogren syndrome, scleroderma,
polymyositis, dermatomyositis, bullous pemphigoid, Goodpasture's syndrome,
autoimmune hemolytic anemia, pernicious anemia, idiopathic thrombocytopenic

purpura, and Addison's disease, and the like. For such treatments, the compounds
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genotype and/ or phenotype of a patient may not be reggiég g ﬁt h28§§for
determ ni ng the hapl otype of an animal, such as a hu € wn in
the art, and any suitable technique my be used to nake such a

determ nation, for exanple, by analyzing DNA restriction fragnment |ength
pol ynmor phi sm (RFLP) using DNA probes that are specific for the MHC | ocus
bei ng exam ned. Methods of preparing probes for the MHC | oci are known to
t hose skill ecﬂei;mibe{i&emm maﬁele, acﬁlﬁmseifeﬁrﬁﬂlﬁ, améir Geffivfmt @ hitlibit MEASD) .

Proc. Natl. C?E 1 S. A tg V\%h I's . .incorporated herein by
ref er ence. Tﬁﬁe eq L e §°“H’ﬁ'ﬂ)? SIARSPHCHINAGEPRRIAHEPEH Wi t h hapl ot ypes
w th known di sease associ ations. As an exanple,, over 90% of rheunmatoid
arthritis patient Spedfie asoimplms dysemofiodsRdé D) ,coﬁBéiéWﬂ]) spefificREC I n

particular, juven t0|d acthritis, ( pauci articul ar juvenile
r heumat oi d éﬁﬂ% Fir H@;‘ ﬁ%" ﬁ‘ Hﬁﬂg [BS99SiatoRse Ry puipimEpung
1989, PNAS sa:ssﬁsgsar@mmo%p @Mbmbai ¥n tﬁgo PhteRAb e@b&s ¥9¢. M certain

i nsul i n-depe di abetes nmel]itus express HLA-DQ®.ZB, DQAI, or DQBI, and
suscepti bil i F?‘%Péinieﬁ'é ﬁtﬁaﬂlbﬁ%@mﬁéﬁ%@t@%@"@ the gmem@d@nmgmtmm garis

s |inked 0 opxRkasigBe Heatl AiBGF
86: 6215- 6219)o Mafgl cereeactl&(ljns tgj%?tagwee tﬁ%%l\f\%talgﬁgbe assom at ed

with DR2 al | &g pudisdsetor acrondltlpwss)cm@;l dv@pthengaﬂdat’b BplutypeQoand Bi ol

54: 459- 70, | 0, ref erence. nber 2006
Met hods forwlﬁn 1\??“?8 #gg{t%n%&#ﬁg Eﬁ ‘{lﬁllo% P& %PP’E‘?”?)‘F f‘ﬂ]eﬂ“f ﬁ%” °Por,
e.g., the abmhd/myprempnbn bf 4 patituigredrag. dp aq)réfecrea' embbdimant, thealssdetionny be

assayed in avariety of sys R met hod, class Il MHC
nol ecul es aré t%ﬁ‘l’cor p%F%a(s%c?n%jﬁPSC‘Bﬁus ToPYPEF dS VRSt Es']‘ g""ﬁ‘é‘%"éﬁ“@e the

di al ysis. Thgenoggel hadiér pR&iodipesofifa pithtat rahy GIOE Chet Qeciﬁﬁ& Mg 9l ass
cover slips %‘“r rﬁ_ﬂ}(_adugh on each a planar lLipid bilayer containing MHC
(BFEHRR

nol ecul es of an ppigial, sugly4s a ingman, argeyell kngwn in gg4yt, 81
6159). The i & hiytsiisble Ee@hﬂi@uet 8% S5l € Fhakl a&h%tﬁe&namaﬁﬁa, g6t agl%giehe n

i ncubated on the plates with purified MHC proteins have

formul ated i Wt 8nalyZneiDhninstiirdon fiagmpentd ength polymogphism (RELP)bmsmg PdiA he MHC
nol ecul es arﬁobé;e(ﬂgtl drb g}ggcg;(; ggh% {gl:l?sbfelmé %do%\ilg; eﬁall,qu a second
I nhi I NC e a

exenpl ary prootocol, an excess o I'tor
probes for the MHC loci are known to those skilled in the art. See, for example,

Gregersen et al, (1986), Proc. Natl. Acad. Sci. U.S.A. 79:5966, which is
incorporated herein by reference. The patient’s haplotype may then be compared

with haplotypes with known disease associations. As an example, over 90% of
rtheumatoid arthritis patients have a haplotype of DR4(Dw4), DR4(Dw14), or DR1.
In particular, juvenile theumatoid arthritis (e.g.,- pauéiarticular juvenile rtheumatoid
arthritis) is associated with HLA-DPB2.1 (Begovich et al., 1989, PNAS 86:9489-
9493). Approximately 70% of patients with insulin-dependent diabetes mellitus
express HLA-DQ3.2B, DQAI, or DQBI, and susceptibility to the autoimmune
dermatologic disease pemphigus vulgaris is linked to expression of HLA-DQB1.3
(Scharf et al., 1989, PNAS 86:6215-6219). Allergic reactions to ragweed are known
to be associated with DR2 alleles. Marsh et al.,, (1989) Cold Spring Harb Symp
Quant Biol 54:459-70, which is incorporated herein by reference.
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antigen-presenting cell expressing an MHC al |l otype of _inferest, ( 5! a DR

of interest) and a T cell clone which recognizes a s&%@ﬁ%&l—gggf(e.g.,
tetanus toxin 830-843) and WMHC nol ecule (e.g., the DR of interest), and
the antigenic peptide itself. The assay culture is incubated for a

sufficient time for T cell proliferation, such as four days, and
proliferation is then neasured using standard procedures, such as pulsing

with tritiatedq,t 1 di ne duripg the last 18 hours of incubation. The
percent i nhi b%@&%ﬁm control s which received no inhibitor, is
then <calculated. A third protocol is described in U S. Patent No.
5,736,507. |n that THé $ivlegies] activityhef the Rihkibitorpe.pdithe aBititydiccmhida Mtipei-f or med

using an i nproveM,Frsi]on,of, a senj- quantitative binding assay described
previ ously (J&SHENT gell gptivatippy, may pyed ig.a7egiety qlotyatpms AHpeRednethed: t he

present invenpiuifibd Buss i MEAVRG1GHIes G B offBraasd®fflo ?Ngsphaﬁ’;ﬁd Resities phat ed at

pH=5.0 with 50 nM biotinyl ated indi cator péptide an concentrati on range
of inhibitor Hetergent dialysigolhgreesaitan yesigles)preqthery alowedto fusedo clrBlass1 M

AEBSF, 1 nM N; : e e lS) 1 k % N3,

0. 05% NP- 40 aﬁ‘g‘t_eg%%%{/gj °§ié°% negag:?g: Eiy@ie%hpﬁ@g%ﬁg%%%%%@gﬁ ’“%i“?%lc?g? s

i ncubat i on at (Bussrand ddgleonaeilrRyoc. iNatin dcarda Sci. UISBOA%H)i 8106 L59).CPheprltbitates may
be separated gj I - ' onhi.hat i g ith,blqgtting,on

nitrocel | ul osg& Hﬁ%{s %?X(%P%%%%yrﬂgkg vaégﬁirﬁnﬂ%?m\g: Lol F‘Fr?gatﬁ%\” pém%gg) 21
Sept enber. 20BBIC prdigincwhich haecbden fdramlatdd intdoiihid afethbodme Witk s, HylkibiyorPot

equi pnent (B Bl ot be bl ocke .t h 0,5% | b] ocki.ng reagent -

( Boehr i nger %hﬂ%‘%%tﬁ%ﬁecfl Sa’ﬁ.“fe“%f‘fgﬁ’ﬁéﬁa@gﬂ%%bsm to %Bﬁ?ﬁw Nad .
After 1/2 hour, blots are washed in PBS, 0.02% Tween 20 (Sigma, St. Louis,
USA) and i ncubat ednvd sehoifd exentphiry groteddRREO extSo uf hdibitoBisoinestardl wigyian i N a

1: 40,000 or 1:5,000 dilution respective - bound,, biotinylated

i ndi cat or pep ﬁ'ﬂ%n'l"?s?i’é’flﬁc“teﬂdex@ S@Hﬁ&ﬁc@% IEEW%H? futereshdesudi R of
Western Bl ot infekesk)i dnd (2ATREIS BRAE WHidh rhcodfiized §lisdlectdDpdpide (@%yfe%hy&ﬁiﬁ S

I nstructions._Pref kashed filns hépe filmECL, Amersham U K ) are exposed

r . . .
for 10 m nut ¥9-343pang HE meleni i drgtha Pk of iferstt) andithe Antisepicingatides
related to CcopRR! Thé @Ray Wilklle i RichBMECRE AT suPRfink $he HPTScdiBhdlifelfiofl finity
is defined as the inhibitor .
such as four days, and proliferation is then measured using standard procedures,
such as pulsing with tritiated thymidine during the last 18 hours of incubation. The
percent inhibition, compared to controls which received no inhibitor, is then

calculated.

A third protocol is described in U.S. Patent No. 5,736,507. In that disclosure,
the peptide binding studies were performed using an improved version of a semi-
quantitative binding assay described previousljr {Joosten et al., Int. Immunol. 6:751,
1994). Adapted for the present invention, purified MHC m olecules (0.5-500 nM)
may be incubated at pH=5.0 with 50 nM biotinylated indicator peptide and a
concentration range of inhibitor in a final volume of 25 pl binding buffer (e.g., PBS,
1 mM AEBSF, | mM N-ethyl maleimide, 8 mM EDTA, 10 pM pepstatin A, 0.01%
NaNj, 0.05% NP-40 and 5% DMSO) may be employed.

After approximately 45 hours incubation at room temperature, bound and
unbound indicator peptides may be separated either by SDS-PAGE in combination
with blotting on a nitrocellulose filter (BioRad) or by vacuum DOT blotting using a
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concentration at which the signal is reduced to 50% (i} §5°lp Si m
protocol, detailed in the Exenplification below, is bd&s ueB..éﬁﬂ¥EE§h§éocol
taught by Siklodi et al., Human | mrunol ogy, 59 (1998) 463-471, and enpl oys
conpetitive binding of subject inhibitors. Any suitable MHC- 11 all otype

may be enpl oyed in such assays, .and, as described below, the nethod is

sui table for screening |ibraries of compounds for their ability to bind

MHC- 11 nol ecul ﬁﬁmo@uﬂ&e i t(ﬁi%kﬁdmhfyscweﬂs e} BolLA\Bph&ft (BRLY. BI6R may

bi ol ogical activity of an inhibitor may be taken fromthe exanples below

Model Systens bepblocked,with 0:38¢ DNy bipgking agsaent (Bodingeriyisnmipim; Genmanybhing
antigen presenpatyQRali ;8 dHk: n%tlg@mﬁmﬂ‘y A3 1PERG CObE Gk &ied 91\5

capacity of the conpounds to i It an | mmune response In Vivo
activity may be.02%t Ewesm2@ (Slgma,rﬁtrrébmﬁsdd&ﬁ)sandf mpu@tc;hpitb SiIenyVlddlnﬂRP@t erl ng

an antigen kno Oud It

I nt erest, togemgih%?mpﬁﬁ’t%%&og ) |1b£% fdgr6 OP? 54108%@&%%%%\[‘/@ ’tjb . (")ufd’

| ynphocyt es arhmhnylblséqnthmd)xypapam)medtta‘ctedmytdmhamdmhbmalndnmsd:dntw aﬁngv'at h a
dose range of e I b n_of sti tion is nea ured b ,
convent i onal r’r@%ﬁtfg‘ gmﬁt ﬁ@u i;@ ‘Vﬁrfl}‘i‘“’\%l-ﬁ'i{ﬁﬁﬁ:ﬂﬁdﬁg fantec 'é%?tfﬁf’rtso
appropriate CoRitn@tions. @rrﬁi@héipﬁﬁhs (ﬂ@eﬂﬂﬁpmcmeqneﬂahérhm Ko aeRkpdséERE 10N

bel ow, an ani mal, nodel wil | ‘%enetlcal nodi fied to express a human MVHC
class Il all ot?ﬁ%‘tﬁf n’ﬁt“’el?'é‘@tbm ng pifinaty s acgiueyBeriids invrrtated 4 sompetition

mol ecul es. Oermnmexmwaf@n%%hdaemslfelamlaiﬁ&tﬁqyr&&mta@ APRR! ?rﬂﬁblfo? the
skilled 40 21 Septenber artisan. See als Adorini, et al., Nature
334: 623- 625 (1%'89ntraaﬁn|atwbwbthealgnal(liweqedjoSOE(pICso)bd 183: 2635- 2644, both
i ncorporated herein by reference. The follow ng are exenplary nodel systens
for diseases of thealWHCoroRYal FkileinClle BREmPERUTEH DLRVE @baRAEnlE |

effects of the conpounds of the invention hese conditions. A skilled

artisan woul d pretogel ughii b Sidodivat eals bwman datinmelogyx 58r (1 A9t 463-HH, end
research, to i r@ﬂﬂ t t he
I nventi on agai %@’p&f% eﬁé? 3 |gsdfS ;gggﬂg)’}ﬂ A%S'rrgrlr’uq%lélggﬂﬁ?%qﬁmﬁé
Experi ment al amtwbareniployshmesptiadssapgcindt assde(;cElhEr;l belswamasmﬂaihoch@suuahletfbpl e

?n(;leler (r)]SI s ( N$) sc:[:erégltng 1%13%%§9f (?&fnponn&lsr%o% %t 1]1ty tE) tl-')madl m f] hdlica egl n. €49,

Other suitable methods to determine the in-vitro biological activity of an

inhibitor may be taken from the examples below.

Model Systems for in vivo testing

The capacity of compounds to inhibit antigen presentation in an in vitro
assay has been comelated to the capacity of the compounds to inhibit an immune
response in vivo. In vivo activity may be determined in animal models, for example,
by administering an antigen known to be restricted to the particular MHC molecule
of interest, together with a test inhibitor of the present invention. T lymphocytes are
subsequently removed from the animal and cultured with a dose range of antigen,
Inhibition of stimulation is measured by conventional means, e.g., pulsing with *H-
thymidine, and comparing to appropriate controls. Preferably, as described in the
Exemplification below, an animal model will be genetically modified to express a
human MHC class II allotype of interest in place of endogenous MHC class II

molecules. Certain experimental details will of course be apparent to the skilled
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basic protein (MBP), proteolipid protein (PP) or | i godendr
i asséié)‘S } %ﬁﬁééass |

gl ycoprotein (MOG, in mce transgenic for an M5 CHorte g
al l otype and deficient of nmouse class Il nolecules as described by. Ito et
al . (1996). Coll agen induced arthritis (CIA) is a nodel for rheumatoid
arthritis (RA), 1induced by imunization with type Il collagen in mce
transgenic for an RA- associated human class 11 nol ecule (Rosloniec et al.,
J. Exp. Med. 185: 1113 (1997), & J. Immunol. 160: 2573-2578, (1998)). V.
Phar maceut i cAktisapriss2iso; AderiniretahoNaiare 141533625 (1R88)rand ditot et th (EI96) BN

provi des phargc [ mhlch conprise a

t her apeuti cal ﬁ??e?tglzl\‘/%s g%ﬁﬁ%ﬁ%&?&ﬁm‘%@?l('é’??cgrr?%%eunds of the subject

i nvention, such as described above, fornul ated together wth one or nore
phar maceuti cal | y dbedpilening amexqtmlm(mﬂﬂ sysiezsy farndisasesdof thenitmminer  use
in the treat [ C oR.or an au i sease,

for exanpl e@%ﬁ‘%ﬁ?’g%‘ %&Jsaiu(%%%é \f?etc{glogthse TORSEPS tﬁml&‘é Pbed in
detail bel owontm@e qohdnhm@u&hﬁed agizap esuld snsblef wit]‘i&mpﬂhﬁ&aﬁihn reuti@at i on may

be speC|aIIy tration soI l.iquid form
i ncl uding th§ a ap%‘g °¥'i§?eaf%e{§ g?qsn&\‘)tﬁ?&rmo{e% ﬁ?qﬂ‘gﬁ’ﬁna?‘fnélﬁ f or
exanpl e, dr eofiheinveaipiedisOhesa@nd ﬁmaﬁﬁﬁbasﬁﬂfﬂfehﬁﬂﬂneéystfﬁﬁlsli)en& Ons)
tabl ets, capsul es, boluses, powders, granules, pastes for application to

t he tongue; (2 renter dm ni strat for ubc neous
mtrarrugcul a§ ) pﬁ’fﬁemfgﬁhﬁ@m TH e e glgtnyf:lg}s @‘iﬁ&@m‘?ﬁ}yg “hlté’ %ol uti on
or 41 21 Seﬁdlﬁaéie(MSNﬂﬁ induded B SinBidnizéifon WARaCalelal potdimtd. gnmym{ '
exarrpl e, crea nt or spray applied to the skin; (4)

i ntravagi naI o rPTP F'ra al P‘S?te"flﬁ‘ld FRUFHP| &PP)asory %@%aﬁ’&‘&‘)d‘s&d@@ﬁﬁ f oam
or SUDDOSItOQMcoﬁr&eﬁe(MéG‘)‘ HTRAsH FRAatnic LB aR NGRS € hmarP ' BRATAL | ONS

may be non- pyrogenl C, L.e., do not elevate the bo terrperature of a
pati ent. The?liifPssapd ?ﬁ@?’ﬁﬁﬁﬁ'ﬂ@éﬂ@’ynéﬁl%ﬁﬁ@%dm by Iigsetab €1P%kbr ei n neans
that anmount of a conpound, naterial, or conposition conprising an

i nhibitor of the camgb&ﬁ{dubea\/ﬁ-ﬂﬁiugvcmxsamade@ff&eﬁ{ehfﬁﬁmi@a{ :;\Qctﬁ% ng some

desired therapeutic effect. Such therapeutic effect may resu om for
exanpl e, i nhitBRGeddyy BRmuRiERtionewitr type 11 collagen in mice transgenic for an RA-

associated human class IT molecule (Rosloniec et al., J. Exp. Med. 185: 1113 (1997),
& J. Immunol. 160: 2573-2578, (1998)).

V. Pharmaceutical Compositions

In another aspect, the present invention provides pharmaceutically acceptable
compositions which comprise a therapeutically effective amount of one or more
compounds of the subject invention, such as described above, formulated together
with one or more pharmaceutically acceptable carriers (additives) and/or diluents for
use in the treatment of aberrant T cell activation or an autoimmune disease, for
example, rheumatoid arthritis or multiple sclerosis. As described in detail below, the
pharmaceutical compositions of the present invention may be specially formulated
for administration in solid or liquid form, including those adapted for the following:
(1) oral administration, for example, drenches {(aqueous or non-aqueous solutions or
suspensions), tablets, capsules, boluses, powders, granules, pastes for application to
the tongue; (2) parenteral administration, for example, by subcutaneous,

intramuscular or intravenous injection as, for example, a sterile solution or
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activation. The phrase "pharnmaceutically acceptable" | | oyed reinto
refer to those conpounds, nmaterials, conpositions, a

which are, within the scope of sound nedical judgnment, suitable for use in
contact with the tissues of human beings and ani mal s wi thout excessive
toxicity, irritation, allergic response, or other problemor conplication,
comensurate with a reasonable benefit/risk ratio. The phrase

"phar maceuti c £ C herei n_neans

pharmaceuticaa:{ ggl%g @aﬁg feg] ?ptepﬁm&{n’ corrpos% e &% or"‘e\‘}%‘m%‘?tg‘e“ U FPEE a

l'i qui d or soldpgli¢d tol tbcshd;bm@mnuaagmqﬂymhnmﬂeﬂmm&mmkamwbm

mat eri al , |nvoI o) carryl ans Ol’tl t.,he subj.ect .conpounds from
one organ, or 5%3rrr?| ot O{hEHP%Sﬂ %S’ J|ﬂl J?]‘P?'Ey%e fh
body. Each carmemmmsmabme"mqgmgaﬂlcele | do hdSlaala&PeS&e i) h&hﬁ&atﬁﬁrﬂfadl bl e
wi th the other i! redients of the formul ati on and not |nJ urious to the
patient. Some H# %fﬁpl es of materials which can serve as pharmaceutically
acceptable carriers include: (1) sugars, such as |actose, glucose and

sucrose; (2) st ar Qhesphras Clhedfpetiially SRR &H&nﬁ%@h@erﬁh&%ﬁhmeén%)that
cellulose, and its derivatives, such as sodjum carboxynethyl cellul ose,

ethyl cel | ul o2BO4RHO% 3| mPeend, Apaterial,or QMPOSIHENFOPPHSINE Agamhibitor 0(91)3 malt;
(6) gelatin; (le)je&télhfentlﬁﬁ)«vhﬁ:h&@eﬁb&%@mﬁ'H&lkb sEE Bired

supposi tory waxes; (9) oils, such as peanut oil, cottonsee , aftflovver
oi I, sesame oiich Bierapguti; qffecb@PYlfQﬂﬂF framel fos Gyareple. mbibltlcr@llcti)ungfmpgd) Txsellsuch as
propyl ene gl ylgﬁ)‘jatm,g.ll) pol yols, such as glycerin, sorbitol, mannitol and
pol yet hyl ene glycol; (12) esters, such as ethyl ol eate and et hyl | aurate;
(13) agar; (14) bufferl ng agents, 42 21 Sept enber, 2006 such as nagnesi um
hydroxi de and alu ‘EM@I Meeeu@qaﬁy agbepitable’ 'ac&tt@bfe%)leremymag&m thr ee

wat er; (17) ) | hyl .al.cohol;

(20) phosphat 2'%%‘3? #}ﬁ?aﬁld lr}"[ﬁ? t?)lééé CO%Q%@BS oﬁgrlﬁos% ﬁotg'é?@hé%ln%dtw%}lng

subst ances ethslsogrsofi aou@dmledaadeudgtmt, shitableufoa useinsconiast with tieuisswsafe,
certain enbodi [es ect .caonpoun contain a basic
functional gr g{]}ﬁﬁ ﬁm@é} &Q%%%agso&gl%oug ngf rﬁ?ﬂ‘g% ga?la}”ga%%ﬁ?ﬂmn&%ﬁébl e of
form ng phar naﬂ:empmhlainlqcampﬁqntiahlcemﬁahshﬁatmﬁfh apbabiabiEhinefitdskfatiaccept abl e
acids. The teen "pharnmaceutically acceptable salts” in this respect, refers

The phrase "pharmaceutically acceptable carrier” as used herein means a
pharmaceutically acceptable material, composition or vehicle, such as a liquid or
solid filler, diluent, excipient, solvent or encapsulating material, involved in carrying
or transporting the subject compounds from one organ, or portion of the body, to
another organ, or portion of the body. Each carrier must be "acceptable" in the sense
of being compatible with the other ingredients of the formulation and not injurious
to the patient. Some examples of materials which can serve as pharmaceutically
acceptable carriers include: (1) sugars, such as lactose, glucose and sucrose; (2)
starches, such as corn starch and potato starch; (3) cellulose, and its derivatives, such
as sodium carboxymethyl cellulose, ethyl cellulose and cellulose acetate; (4)
powdered tragacanth; (5) malt; (6) gelatin; (7) talc; ( 8) excipients, such as cocoa
butter and suppository waxes; (9) oils, such as peanut oil, cottonseed oil, safflower
oil, sesame oil, olive oil, corn oil and soybean oil; (10) glycols, such as propylene
glycol; (11) polyols, such as glycerin, sorbitol, mamnitol and polyethylene glycol;
(12) esters, such as ethyl oleate and ethy! laurate; (13) agar; (14) buffering agents,
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to the relatively non-toxic, inorganic and organic acid addition salts of
such inhibitors of MWHC activity. These salts can be b

during the final isolation and purification of the conpounds of the
present invention, or by separately reacting a purified conmpound of the
invention in its free base formw th a suitable organic or inorganic acid,
and isolating the salt thus fornmed. Representative salts include the

hydr obrom de, hydrochloride, sulfate, bisulfate, phosphate, nitrate,

acet ate, val efugh@s migngsiom nukerideaand alyminyra thydroxidar 619, alpiaiszarad;e(16) act at e,

phosphate, t t ' 18, . . L te,
napt hyl at e, n@géﬁcgt%e &Agt%régio?ﬁésﬁ%g%@e’l ggf%ﬁ‘%%ﬁ%?@%%ﬁ@@%? P@/?@hﬁﬁhonat e
salts and t he2D} klosphdbe dnffénosoluténnanmide (2 1Bertige mn-tatic doirpathle "sBbdamweceut i cal
Salts", J. Plaagn. Sci 66:1n13%7|na t her cases, the compounds of the
present i nver RN TR PRBMESTIRC AE™ 814 Wsr e a cidic functional groups and,
thus, are capable of form ng pharmaceutically acceptable salts with
pharmaceuti cal | y dccsgptonbhleveasatrin dnbodimemnts "gfibe pesenitsubjeétl gompmordspt abl e
salts” in these instances rq%ﬁrs to thec@elatlvelyﬁﬁﬁp-toxic in&@%anic and
organi ¢ base BHFEM 2 Lape Juncriona] gfoun, Fich s agping aming, 3id grey as T
fel | | act : vatdapable Tdiem% t;ﬂm.ﬁm&e\h%cmw meﬂlﬂﬂ@rﬁmr?ﬂhi phfrmhceuticaliyng t he
inal isolation an purificatiqn of the conpounds of the present
i nventi on, o@cw@fﬁp&fﬁt tipeyte%‘ arpRpercally a%?aplgd‘ﬂ% @Eﬁlﬁgesm%if?fgrs'f ree
acid formw tth e Selati®ddl GoRASHe, HoSIANRS add Vrgiifdr 905l ARIAIMAEADRNGK Sucdhl
bi carbonate of a pharmaceutically acceptable netal cation, wth _ammoni a,

or with a pharhibitessiof MHCyackioe sthest ealtsr enbec PISPATRA Y sifs clgngl dhey ol
tertiary am &latﬁﬁpﬁrﬁﬁg,ﬂfiﬁéa'ﬁ‘éﬁ fg ! l:orﬁgm@nhé(%f' i€ ﬁgéetnr ififentin,| BClpyde the
lithium sodium potassium calcium gnesium and alum num’'salts and the
li ke. Repr eseparaitly veactingapitciiedrionpounsseffthe inventionhe itk fieerhasedormowvithase

addi tion sal t_s. i,hnC 4 : e I ne o di m ne,

et hyl enedi amsﬁlé%bTeler#glﬁ% P%lm‘}%?égﬁ[gt an%ﬂ%@%nqg? Sa%]tollﬂ%éefoglz’?%el{ eg}negén%e‘% i ke.
(See, for exaa iaclullethgaydobaimide, hyduoealiokds, sulfge, ddmifat, peosphaté, fiteatss and

| ubricants, such as.sodium]| auryl. sulfat. nd nesi um st ear ate, as wel |l
as col oring &5&H ’s}'al?%feegg]gteaﬁﬂﬁ?tgf,%’ 5aEen “ﬁ%ﬁ’g@ﬁ%@é‘éﬂw §P"4% avor i ng
and perfum ngoslyedt sitrael afsleatgt furgate) duddhat X taipait,s "lnﬁﬁtﬂylai@ Omesyhat)r esent

In the conposjtions. .
P g&ucoheptonate, lactobionate, and laurylsulphonate salts and the like. (See, for

example, Berge et al. (1977) "Pharmaceutical Salts", J. Pharm. Sci. 66:1-19)

In other cases, the compounds of the present invention may contain one or
more acidic functional grbups and, thus, are capable of forming p harmaceutically
acceptable salts with pharmaceutically acceptable bases. The term "pharmaceutically
acceptable salts” in these instances refers to the relatively non-toxic, inorganic and

- organic base addition salts of an inhibitor of an MHC activity such as T cell
activation. These salts can likewise be prepared in situ during the final isolation and
purification of the compounds of the present invention, or by separately reacting the
purified compound in its fiee acid form with a suitable base, such as the hydroxide,
carbonate or bicarbonate of a pharmaceutically acceptable metal cation, with
ammonia, or with a pharmaceutically acceptable organic primary, secondary or
tertiary amine. Representative alkali or alkaline earth salts include the lithium,
sodium, potassium, calcium, magnesium, and aluminum salts and the like.

Representative organic amines useful for the formation of base addition salts include
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Exanpl es of pharmaceutically acceptabl e anti oxi dants incl ude: (1l) ter

sol ubl e anti oxi dants, such as ascorbic acid, cystei negilym%%—v-&g;%—ssodi um
bi sul fate, sodium netabisulfite, sodiumsulfite and the like; (2)

oi | -sol ubl e. antioxidants, such as ascorbyl palmtate, butyl ated

hydr oxyani sol e (BHA), butyl ated hydroxytoluene (BHT), |ecithin, propyl
gal | ate, al pha-tocopherol, and the |like; and (3) netal chelating agents,

such as citriC.g@Ciafinst Eanm traacetic acid (EDTA). . sorhitol,
tartaric acid, p gg?)%ér P%ﬁgtg@?%?&én&%%%eﬁ’? €.> Fol P@Pﬁ%ens%?thﬂ?za"b‘f‘%sent
i nventi on i ncl pyeragnesed theilika{Ser, farexample, Bergs el al., sipagdi cal (i ncl udi ng
buccal and sublingual), rectal, vaginal and/or parenteral admnistration.

The formul ati ons conveni . r nted in,unit.dosage, f nd may
be prepared by anm ﬁﬁ’c?ggﬂvtvgl% Sﬁ@%ﬁg?cﬁﬁ‘gﬁ‘éanw“&“ﬁﬂ%@a .I%Qa&ﬁount
of active ingredgmainmikicatatec an voell asrebloting agehts, feless hiz@its, Mathd akerit

produce a single dosa formw || vary dependi ng upon the host bein

treated, the %)%?egﬁnﬁq%gg?voﬁgén perliing g eHs, PrESFLvat RS an 1qgpts gap F“g%
i ngredi ent t habe prasenbia theasipositidnsy th a carrier material to produce a
single dosage formw |l generally be that anmount of inhibitor which

produces a therapeuytic effect. Generally, out of aone hundred percent, this
anount will range ﬁ’&é’m@eﬁoﬁfp TIHaS éf‘ﬁd%f)"c%ﬁlﬂ? anfipradants, include, £ water of
active ingr edi shible sitiokidnai|sicH ssuRabiedbiddeyd deRloBRO Whdinf Ba&fiGRN! .

most pref erabl dfrom agput 10 percent to_about 30 percent. Methods o
preparing t hes®g} mskasriirs sepumaiHiie prd B diken@) odsoluhle antiexidaits, sheh ngi ng

i nto associ at i rusdorbPNRAMitsle OhutjBRd Flﬁzﬂﬁ&?ﬁni&o‘ﬂé’ ?ﬁi!ltrllh? Q)ugrléth %?%rgﬁﬁ%ﬂe&' a? Ingn s

optionally, one_or nore accessory ingredlents. den ormu
are prepared GYInigcibimn ypromydl galiatemaiphh-yodophergh regdi the olikes smdi () i metaln
i nhibitor of tdga € €L47.2 ept - ovention wW. Lqui d
carriers, or fi né‘lﬁg(#%}ngesg&%or%g i(émé:a?ér}f?’e? si,}l(&gerul o.%?{&%aﬁ %ct%céé]?li*):lﬂ ’
necessary, shdpitnigl, tartarippcdiphiosphieor auid atridaleslilef t he i nvention suitable for
oral adm nistration may be in the formof capsules, cachets, pills,
tablets, |ozenges GUshii%ids® | S SUGK and. acaci a or
tragacant h), povyders_?hlg?%ﬁlalogg{eo%rr%&ggﬂ%&z% ﬁ? %ﬁglrllé oyttt glé T
aqueous or norepiepl ebuguding ubucalorand s sublingual); i rectalit @iginal wAd/er -pafen€drdl

administration. The formulations may conveniently be presented in unit dosage form

-

Ot

and may be prepared by any methods well known in the art of pharmacy. The
amount of active ingredient which can be combined with a carrier material to
produce a single dosage form will vary depending upon the host being treated, the
particular mode of administration. The amount of active ingredient that can be
combined with a carrier material to produce a single dosage form will generally be
that amount of inhibitor which produces a therapeutic effect. Generally, out of one
hundred percent, this amount will range from about 1 percent to about ninety-nine
percent of active ingredient, preferably from about 5 percent to about 70 percent,
most preferably from about 10 percent to about 30 percent.

Methods of preparing these formulations or compositions include the step of
bringing into association a compound of the present invention with the. carrier and,
optionally, one or more accessory ingredients. In general, the formulations are

prepared by uniformly and intimately bringing into association an inhibitor of the



liquid emul sion, or as an elixir or syrup, or as pastjjJles (usin I nert
base, such as gelatin and glycerin, or sucrose and A@M nmout h
washes and the |ike, each containing a predeternm ned anount of a conpound
of the present invention as an active ingredient. An inhibitor of the
present invention may al so be adm nistered as a bolus, electuary or paste.
In solid dosage fornms of the invention for oral adm nistration (capsules,

tablets, pills, dragees, powders, granules and the |ike), the active

i ngr edi ent i sPEsSEBInvenianwith Bawd capiess, on Sinplxclvided solidycazars or dothe andr ri er s,
such as sodi umllfﬁ&gsga%;shaglhg%(@rmcphosphat e, and/or any of the

fol lowi ng: (1) fillers such as starches, |actose, sucrose,
gl ucose, mannitol, and/or silicic acid; (2) binders, such as, for exanple,
car boxyret hyl cel | JFosmulationsgfithe Bwentipn saitshle fosairghadmnistrapion shaydhsrie the sucr ose

and/ of 026! gork U QRG! Bhts, SHENABI1IIERLONaole) (SIRLSAL Ay 2000,

such as agar - agar, | um car’bonate, pot | oca s ar
aci d, cert ai rsuckost japdt aw¢ia aend tegatanthy), clanvbiwmatgam(l&) @ohutai sulutiont ard! ng

agents, such ratfin cel er at. uch S ternary
amoni um corrpsggpeg@?g on %‘% (S)Snoé “"%{g é)p%uﬁ%r?r ggan ?'gf'n gﬂ tergd ‘t'
zgl cohol andI giq;mieemixllsmﬁt;,rmats @n khtie pr (ﬁ;&)p, oab§ﬁ:{sliﬂfﬁ @sing ufi hne@ﬁ:al!é}@h:tmasand
entonite cla ri.cants, such a ta cal ciu arate gnesi um
stearate, solgyl?t‘é}d%’g RO SF1pse prd a‘?ﬁlﬁ‘b &PWP%%R?‘P%LW? gseand ath“c’irﬁFﬂ xt ures
t hereof ; and e(a&ﬁ);‘cmﬁﬁhﬂg Iar;ﬂed%&&ﬂinéd aﬂnﬂuﬁthﬂ'a%ﬁ?o&fd SRARS PleSent ivali®l & and
a

pills, the pharnaceuti cal ositions may so._conprise buffering agents.
Solid conposaF’taicBYFsmnglﬁnglAﬁﬁ Hﬁpitqfﬁéhermfi inyensionanay Agader adanipisteredy s i n
soft and har c&sfalbbiugoglecag}jaéﬂﬂgs@apsul es using such excipients as |actose or
mlk sugars, as well as high nolecular weight polyethylene glycols and the

like. 45 21 Septenbe 2006 A tablet may be nmade by conpression or
mol di ng, opti onal 1§ sgfid Howge fermsnpl the Jayension fpr |°Fﬁjraém"éﬁfa§10n deapsvles sed

tablets may Qg 55 9n, %Féb%' ﬂﬂvcﬁi‘sng‘ﬂﬁulég &d th@ﬁ]?élj'{)th\@ aT uent Ak ferlis mixed

hydroxypropylnethyl cel Ful ose), [Ubricant preservative,
di si nt egr ant “Gﬂb@neeﬂfawsmhm@eumaﬂy aﬁéﬂﬁf@lmﬂa&em@h aersgélgml ¢itsidecddr sodi um

ol pOxy et D ajcathlut pR3Bhate il iy BF e BBlinl! PRIIRL 8960k Mahdgd

tablets |ng| asw ne a mxture o
powder ed i nh|stgrqh9$ Iactose, sucrose, glucose, mannitol, and/or silicic acid; (2) binders, such as,

for example, carboxymethylcellulose, alginates, gelatin, polyvinyl pymolidone,
sucrose and/or acacia; (3) humectants, such as glycerol; {4) disintegrating agents,
such as agar-agar, calcium carbonate, potato or tapioca starch, alginic acid, certain
silicates, and sodium carbonate; (5) solution refarding ‘agents, such as paraffin; (6}
absorption accelerators, such as quaternary ammonium compounds; (7) wettiné
agents, such as, for example, cetyl alcohol and glycerol monostearate; (8)
absorbents, such as kaolin and bentonite clay; (9) lubricants, such a talc, calcium
stearate, magnesium stearate, solid polyethylene glycols, sodium lauryl sulfate, and
mixtures thereof; and (10) coloring agents. In the case of capsules, tablets and pills,
the pharmaceutical compositions may also comprise buffering agents. Solid
compositions of a sirnilar type may also be employed as fillers in soft and hard-filled
gelatin capsules using such excipients as lactose or milk sugars, as well as high

molecular weight polyethylene glycols and the like.
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noi stened with an inert liquid diluent. The tablets, gnd ot her, solbg dosage
fornms of the pharnaceutical conpositions of the pre e —such as
dragees, capsules, pills and granules, may optionally be scored or
prepared with coatings and shells, such as enteric coatings and other

coatings well known in the pharmaceutical-fonnulating art. They may al so
be formulations so as to provide slow or controlled rel ease of the active

i ngredi ent therei i frar r o r | met h cel.l ul ose in
varying proporti on% #giep%?aqugduég%ﬁ%@éegﬁ ?%sgonr&glgg@g%p%?‘?%lg k¢ {hn‘érfe Pol yner
matri ces, |i posoerescessody gredivntsr Gsmbesgﬂ.taﬂlh_smayd;efﬁilepﬂédaﬁshhg %ﬁdeﬂxyor for
exanple, filtratiqgn thyough acterig- retaini ILlter, or hy . o

i anIrD porating & '.meél 1 igzeil’aﬁﬁ 3Ig§1¥??xmol’ﬂ§m{h3i rﬁeﬁf‘ﬂ’g‘?)e rll‘qt”éca%l gt éHPT%SI tions
whi ch can be diesashtived disintsgriti dfﬁ wainfple, SOdivHD B E@&o]lﬁfcediﬁ b?gs-ﬁm%at abl e
medi um i medi atgl y before e. ese conpositions may al so_optionally
contain opac F?‘@'i‘r\ﬁ gfari’@@ﬁ?‘%’g)a r‘f'ﬁ“‘ﬁﬁi?iﬁ'@ IS AT TRhagcRa Maldrd ablgtseas e
the active i igy®dingidt by)madiby in £ EuiRbRIBABMHel hbure bP IR PoRiibRl Mgitdi on of
the_gastroinpest%nal tract sucqias the small or Iarge i'ntestines, _
optional |y, iFosieaed #Banmeriguid dilismpl es of enbedding conposi tions which
can be used include polymeric substances and waxes. The active ingredient
can also be in m Cmﬁﬁlﬁﬁpﬁid!o%{eﬁgoﬂﬁoﬁige'tﬁnﬁmtﬁ&;?ﬂaﬁ%cuﬁm EdmpRicas more
of the above-described excipients. Liquid dosage forms for ora _

adni ni strati off 8¢ PrRecrioHERtioas seth Bk edragons.cranselns, pibs Lid ghavlencwayi cal :j y
acceptable e ' ' ﬁair&i" : | u | S an
elixirs. In g’ﬁ%ﬂti&?ig(ﬁ}ﬁb% gaﬁ&e)&?(’:}%l ve ?%Fggd%“g%?ﬂ&%%ﬁ’ ﬁ’?g%?&g‘g‘g%ggé orms nmay
cont ai n i ner tangidthesgpatings mel khgwu seitic phartnheeuacalafomuﬂalttm_g?_ﬁ.-ﬂmmey(ﬁlaqnl e,
water or oth e SQLURL L L 7] tsand .enu | e[S, . Su S
ethyl al cohoﬁ{;e @gg}gﬁg%ﬁ Soaqgég %)vl,i£est[i| y%pggi}t{?gﬁ‘if%?as%f’ﬁ ° aﬁﬁ‘éf{ 'zﬁ'lgéeféleﬂgnzyl .
al cohol ,  benthykinoesigy ﬁtr@xarpple,g;glggrxgpxg?ylmkhyl gﬂlﬁﬂdkﬂwgﬂf‘ﬁt ggi-dp@ﬁ:ionsg Ims (in
particular, 46 .21 Septe r. cottonseed, groundnuf, corn,

olive, cast orprngée stgga‘#@g%flréﬁse gﬁrwg’r ma,er RO e&h?_ﬁ‘i"‘ﬁ?ﬁamﬂm ToRpdor

pol yet hyl ene @icyephaen The by Ve dRHHzeAHYEFS RAmBPIR! HithAdh ih8AGh aba¥leHheS

t hereof. , Besjdes i pert i luents, the qral conpositions can also include
adj uvants su Jftaining filter, or by incorporating sterilizing agents in the form of sterile solid

compositions which can be dissolved in sterile water, or some other sterile injectable

0

medium immediately before use. These compositions may also o ptionally c ontain
opacifying agents and may be of a composition that they release the active
ingredient(s) only, or preferentially, in a certain portion of the gastrointestinal tract
such as the small or large intestines, optionally, in a delayed manner. Examples of
embedding compositions which can be used include polymeric substances and
waxes. The active ingredient can also be in micro-encapsulated form, if appropriate,

- with one or more of the above-described excipients.

Liquid dosage forms for oral administration of the compounds of the
invention include pharmaceutically acceptable emulsions, microemuisions,
solutions, suspensions, syrups and elixirs. In addition to the active ingredient, the
liquid dosage forms may contain inert diluents commonly used in the art, such as,
for example, water or other solvents, solubilizing agents and emulsifiers, such as
ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol,
benzyl benzoate, propylene glycol, 1,3-butylene glycol, oils {in particular,
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as wetting agents, emulsifying and suspendi ng agents, s t eni ng
flavoring, coloring, perfumng and preservative ageﬁééﬁﬁgﬁgggﬁsgggg, in
addition to the active inhibitor(s) of the present invention, nmay contain
suspendi ng agents as, for exanple, ethoxylated isostearyl alcohols,

pol yoxyet hyl ene sorbitol and sorbitan esters, mcrocrystalline cellul.ose,
al um num netahydroxi de, bentonite, agar-agar and tragacanth, and m xtures

t hereof. Formul ati ops of the pharmaceutj.cal conp03|t|ons of .th |n ention
for rectal GPHOBEFhaBONIIA; SO ESHR SHYS: HEASIPF T, SEMEs © ‘Ie\) @E’ﬁﬁ?’t ory,

whi ch nmay be pispanoatyl AYohbl pohiidRe QlycORl Hid GRp 8¢ @ste§ oft SfbitaflVandt | on
with one or nore suitable nonirritating excipients or carriers conprising,
for exanpl e, makERs thieefer, pol yet hyl ene gl ycol, a suppository wax -or a
salicylate, and which is solid at room tenperature, but liquid at body

tenperature and, tHRekeS BER dilMértd, tHERIrA] dohipbdiforis@6H HIEb McludéagjuRadts SrYi ty and
rel ease the active inhibitor. Formulations of the present i nvent i,on which

are suitabl e #ovetlingi sgsnts, sEvsHymer snd Svepanding %%‘F%déwm ‘m?%mpons
creams, gels, . pas “u“clllm%d seRhRYE aghM Ul ations containing such carriers
as are known N t%éﬁ1 [ g;reppropral ate. Dosage forms for the topical or
transdermal adm ni stration of a _conpound_of _this invention include

powders, sprays, GRFRCAEpRSs in 9@@%1@&0 e agling, mhibitpréy) of the present dayentiony s
patches and i pnalGis sudddfidi gf!asgpr%% {18 cthx i SsoeiST aRbIIL | ©
conditions with a p1ar ceutrTc acceptabl e carrier, and Wth any
preser vat i vepolyokyriliders, soobltqb rao@eibrbmn sﬁtﬁmlmllqrqmtaﬂewr@ljmmfedlunmen

oi ntnents, past n :@gg to an active
i nhi bi tor, excfmg1 grngd%ags%(t:%qg ani mda%%%agg]é?ndb@e a%%?{%gfl S, waxes,
paraffins, starch, tragacanth, cellulose derivatives, polyet hyI ene
glycols, sili c oneFpmipdattons of ée, plmfmaiccliltiﬁal mmsmpm of thedovention foxragtal or

m xtures thereof. 47.21 t enhe tain, in
addition to e?r(‘f?ﬁ%a ‘Bmé“‘r%a %nma}(%{:/ |nger'[1l as cﬁ)0 ?1&&?&128%%%2139?{%8@%@6 tal c,
silicic aci dbyahixigghowa by eiode |cdxﬁpoundk ©f ulm mvbmtﬁmt with can crpobdry aawmitshde powder

or m xtures of these substances. Sprays can.additional | cont%lg custorrary

propel | ant s, POHEHAURE REBITH FBr VTS o CHPBURE off FETIRIFy &Oc04

polyethylene glycol, a suppository wax or a salicylate, and which is solid at room

temperature, but liquid at body temperature and, therefore, will melt in the rectum or

vaginal cavity and release the active inhibitor.

Formulations of the present invention which are suitable for vaginal
administration also include pessaries, tampons, creams, gels, pastes, foams or spray

formulations containing such carriers as are known in the art to be appropriate.

Dosage forms for the topical or transdermal administration of a compound of
this invention include powders, sprays, ointments, pastes, creams, lotions, gels,
solutions, patches and inhalants. The active compound may be mixed under sterile
conditions with a pharmaceutically acceptable carrier, and with any preservatives,

buffers, or propellants which may be required.

The ointments, pastes, creams and gels may contain, in addition to an active
inhibitor, excipients, such as animal and vegetable fats, oils, waxes, paraffins, starch,
tragacanth, cellulose derivatives, polyethylene glycols, silicones, bentonites, silicic

acid, talc and zinc oxide, or mixtures thereof.
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unsubsti tuted hydrocarbons, such as butane and propa Tran der 3'

pat ches have the added advantage of providing controgiéﬂﬂLﬁgﬁﬁgeég—g
conpound of the present invention to the body. Such dosage forns can be
made by di ssolving or dispersing the inhibitor of the present invention in
the proper nmedium Absorption enhancers can al so be used to increase the
flux of the drug across the skin. The rate of such flux can be controlled

by el ther provi di HwRersafl Spaah CohbASin TRERIGARPa Bl RS HibfhvbAifonc OMPOUNG

of the present invention i mer matri x or
f or nul at i ons,exeipients; m@mi@tosgd&hemhcw s@ﬂmlummnamir@mée,lqm ailicates| so

cont enpl at ed &6 rst‘( i gg G %]W I cal
conposi tions a%ﬁ ﬁ%ﬁl S \rllvb H}ohlhsw gf%gﬁ.esg %ﬁsﬁe“ﬁ 'r ﬁ%h% @ o)

conpri se one qontaunlcestomhwbptopclkma‘, duble asnvlﬂmtoﬂoaohydro@arbdnsahnd) rvolatileh  one
or nore pharmac table steri |soton|c agqueous or nonaqueous
sol uti ons, dluélf)uZ’lsé‘i"geﬁ ﬁ%r %I%sf‘}f sﬂsﬁ fiﬂﬂ% or sterile powders which
may be reconstituted into sterile |njectable sol utions or di spersions j ust
“prior to use, whi dlransdmmal:qmlbhésnhmt the xaddaditasivaritage§ of providiog eontsliet s,

sol utes whic .ende the atlo .1 SO | t h | ood, of the
i nt ended rec!‘hﬁﬁ‘éeﬁi’o ﬁﬁ?ﬁ’ﬁ p(S‘Fse“ {Ryep %‘h#ﬁﬁ%ﬂg %Eq‘%? fomas ¢pn
sui tabl e aquerusadesy BieAELE QL i sihg&nés inkiibifh offile p@serﬁrm&eﬁﬁ@dm thet he
pharmaceutical conpqgsitiqns aof t i nventi_on | ncl ude wat er et hanol ,

pol yol s (sucH™REr giefear dib Sowelw@a@rw%aﬂ pydleingrrasadhe,flvx ebthe and t he
l'ike), and Sl&k&ga&lr&srﬂl&l&ﬂe&etrﬁér&%ch ﬂ@:%éna@ @on&'oh@d by Yfiher3R0dihy @ Oi |,

and injectable 4 rgani c esters, such as ethyl oleate. Proper fluidity can
be mai nt ai nedﬂt@ P@frtr@mﬁpmbmwmt dispersing b cepaund f the preseat svenfipain gs

| ecit hin, Hﬁ:ed} ce of the required particle size in the case of
di sper si ons Bﬁﬁ‘ﬂ?t %ge of surfactants. 48 21 Septenber. 2006 These
conpositions may al so contain adjuvants such as preservatives, wetting
agents, emul si fyi Qgthalyeintfernaiations, epmmng:tag@wﬂgrs ittipanandhedikes #re act i on

of m croorgqﬂb? rH?lXteEgsﬁélﬁ ?ﬁﬂmtiﬂe} 6ﬂﬁ13ﬁﬁr‘ of various anti bacteri al
unga

and other anti agent s exa e, para "chl or obut anol, phenol

sorbic acid, and the
Pharmaceutical compositions of this invention suitable for parenteral

administration comprise one or more inhibitors of the invention in combination with
one or more pharmaceutically acceptable sterile isotonic aqueous or nonaqueous
solutions, dispersions, suspensions or emulsions, or sterile powders which may be
reconstituted into sterile injectable solutions or dispersions just prior to use, which
may contain antioxidants, buffers, bacteriostats, solutes which render the
formulation isotonic with the blood of the intended ;recipient or suspending or

thickening agents.

Examples of suitable aqueous and nonaquecus carriers which may be
employed in the pharmaceutical compositions of the invention inchide water,
ethanol, polyols (such as glycerol, propylene glyéol, p olyethylene glycol, and the
like), and suitable mixtures thereof, vegetable oils, such as olive oil, and injectable .
organic esters, such as ethyl oleate. Proper fluidity can be maintained, for example,
by the use of coating materials, such as lecithin, by the maintenance of the required

particle size in the case of dispersions, and by the use of surfactants.
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like. It may al so be desirable to include isotonic agEE E su&h aaoaggars,
sodium chloride, and the like into the conpositions LSt

prol onged absorption of the injectable pharmaceutical form nay be brought
about by the inclusion of agents which delay absorption such as al um num
nonost earate and gelatin. In sone cases, in order to prolong the
therapeutic effect of an inhibitor, it is desirable to slow the absorption
of the inhibitor from subcutaneous or intranuscular injection. This nay be
acconpl i shed by t hEhese coppogtipnsqiy alees senfamopdigranty Fa4th f | Bfesersivasor phous

meterial havi guReateieb ity Menls'ata atherstiglBerd, PRISAIR! drafl Rlioh oe

I nhi bitor then depends upon 1tS Tate of dissolution which, in turn, may
depend upon mroy@xrsam@nszmasahﬁe@nscdt‘tm th inshusionraf varipes aniibhcteria) and efhey ed

absorpti on Ofmﬁ‘l {Tt}eeﬁ% l*o%ﬁrgﬁé”ﬂlha%aﬁrc%%rbﬂﬂﬂﬁaht nJl%h Jléclé%‘ariﬂé' shed

by di ssol ving or tor In an I'nj ect abl e
depot forns alike. r]ﬁdnytajsoﬂm dasivgplente hpdule apstuhie chgemts, rducbsascsﬁga;r@eaodambj ect

inhibitors in ol yners such .as | vl agtid

Depend ng. on THEPRHG prepRont Boneniter. 1 aufiBor e tai PRt o o
pol ymer enpl mjeedbietﬂ]ﬁnﬁabeuoaf fainugay &k daseghe abotebycthatindhdiat of Egmml es of
ot her bi ode a ncl ude pol y(orthoester and
poly(anhydrlgﬁgph ﬂ%% S°%$ @5%&5?@“?%@%%%%&$%ﬂﬂ? E&EO prepared by
entrapping the drug in Ilposones or microenul sions which are conpati bl e
with body tissue. IhBomekisds,lin efdepth prolohs ﬂae&héiﬁmmw&ﬁ'cﬁ&)fdﬁsmﬁbxh&mtliher einis

adm ni steredsllﬂ q’ m@n |y Wﬁwoggfg%:o%ﬂ; gmﬂ% %tglsﬁm?ﬂ%%qsgfg..%. , anﬁ%rt g
| munosuppr e nt e
| mune res poﬂﬁﬁcﬁéxpﬂhﬁme%coﬂﬂﬁﬂ&pﬁﬂ%ﬁge 604 ligid s@perdibradepfstdli@l acts

together with the i nmunosuppressant to achieve a desired therapeutic

ef fect, such FLmeEPhoys matary PO JEAteT, Sﬂ!@ﬂ%x’élwpta&e of %hﬁ@?&%ﬁém?d and
agent or SUbSi%ﬁBﬁ& tﬁﬂ-ﬂd@@mﬁq@bﬁﬁ}ﬁé 68dibdb ol WHIE it RER ﬁtdeg

Sept enber suc I n separate conposi ti ons aneously,
or in separ atogystal sizp@sd tiyetaBing forg. ﬁ“ﬂfemhvelr,udqrbyethsbSpmhpn @f a@alten‘@raébeut ic
regimen, etc. \han.LRe; nﬁﬁ)ﬁE’P?&ﬂP i©fac cﬂﬁ@ﬁﬁﬁe%s %ﬂt dibdON e%dﬂ'%nhﬁ' ster ed
as pharnaceﬁﬁlca gl B hlnans  and *an ey can e g| se or

a inhibitor in an oil vehicle.

Injectable depot forms are made by forming microencapsuled matrices of the
subject inhibitors in biodegradable polymers such as polylactide-polyglycolide.
Depending on the ratio of drug to polymer, and the nature of the particular polymer
employed, the rate of drug release can be controlled. Examples of other
biodegradable polymers include poly(orthoesters) and poly(anhydrides). Depot
injectable formulations are also prepared by entrapping the drug in liposomes or

microemulsions which are compatible with body tissue.

In certain embodiments, a compound as described herein is administered
conjointly with another therapeutic agent, e.g., another immunosuppressant agent, an
agent or substance that triggers an unwanted immune response (for example,
transplanted cells), or an agent that acts together with the immunosuppressant to
achieve a desired therapeutic effect, such as an antiiflammatory agent. For example,

the compound and agent or substance can be administered in a single composition
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pharmaceutical conposition containing, for exanple, OEi éo 99.!5% &@Er‘se
preferably, 0.5 to 90% of active ingredient in conb

pharmaceutically acceptable «carrier. The preparations of the present

i nvention may be given orally, parenterally, topically, or rectally. They

are of course given by fornms suitable for each admnistration route. For
exanple, they are admnistered in tablets or capsule form by injection,

i nhal ation, eye.,lotion I nt_ ment u sitory, |,Ni t-t'gg
injection, i n%ﬁgi 8% %rfapﬁhafnatﬁe%?{?ét g%ﬁ%%ﬁ’“‘b")éy Fo5 E |%%e%gg&’oi%t ?rlgn% a{r%
rectal by suppmsisitioni eisdiffend timaadas pas bf aithemapents: 1pgiefesyated.” The p hrases
"parenteral administration" and " adm nistered p arenterally" a s used

ner 1 1 Tears TOUeSyRL R DA O, e ey 0 REE o

adm ni stration, us ection, a I'nc Imtation,
i ntravenous, phafbiciRicdls)| R huindsr asd tagiold,, theptaant begiven pet s@aapsulaar ,
intraorbital, intracardiac, .intradermal, intrapecit |, transtracheal,
subcut aneous, PRAFBRGSUHEA) CORPOSTHAR GORiaIymE, &rmp@u@i 5?)2583 ‘%r(,mogwgfeé%ﬁ%o id,
i ntraspi nal  ang b Bb%FoF 868lindrbdieRtih 0bmBinetion Witk 8 iphirmatétically aceptabizyst eni c
adm ni stration,"” "adm nistered systemcally," "peripheral admnistration”
and "adm ni st @@ peri pheral | y" as used herein nean the admnistration of
a conmpound, drug or other material other than directly into the central
nervous system sugh $Bafratidns %!‘Hﬂ:r]:&edeﬁﬁinﬁéiﬂoﬁﬁﬁéysbeﬁgi&érﬁﬁﬂaﬁ?,q:arédwsﬂy,i s

€,

subject to netabolismand other |ike_ processes, for exanp ubcut aneous
admi ni strat i otepicaibyyapyreaiallyef Thepreareonf CoWEe o&iKEt byt forms ofpiiehle ofor egpchi he

i bi tor S _Usguhistoflidd outeS i GinplED 1420 S BiiBRteHASH betd oPtipklb keimfly dr at ed
form and/or the pharnaceuti cal g(_)l’pr$lthI’lS of the present 'invention, are
formul ated i nbyoinérdionpirdetation| dyy lotars epitaishte supRoadEY oienadmipisgative iy i onal
methods Known, {@b 05 fufin 8K tilatdtidn! B 'y 10820 SHBRGPGha £QROpyACt U
dosage | evel s 5 e aet v e i'ngredi’ent's 1 n-t he pharmaceuti cal conpositions
of this i nventuppositorys. Dealadmirddration &preforrebt ai n an anount of the active
i ngredient which is effective to achieve the desired -therapeutic response,
e.g., amelioratiofy, gfy, 30RL Qe adHIRAR " baldsdiche®p aflieldiB* &5

’ used herein means modes of administration other than enteral and topical

administration, u sually by injection, and includes, without limitation, intravenous,
inframuscular, intraarterial, intrathecal, infracapsular, intraorbital, intracardiac,
iniradermal, intraperitoneal,  transtracheal,  subcutaneous, subcuticular,
intraarticulare, subcapsular, suba.rachhoid, intraspinal and intrasternal injection and

infusion.

The phrases "systemic administration,” “"administered systemically,"
"peripheral administration” and "administered peripherally” as used herein mean the
administration o f a ¢ ompound, drug or o ther material other than directly into the
central nervous system, such that it enters the patient's system and, thus, is subject to

metabolism and other like processes, for example, subcutaneous administration.

Regardless of the route of administration selected, the inhibitors useful in the
subject method may be used in a suitable hydrated form, and/or the pharmaceutical
compositions of the present invention, are formulated into pharmaceutically

acceptable dosage forms by conventional methods known to those of skill in the art.
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particul ar patient, conposition, and node of adm nistration, w thout being

toxic to the patient. The sel ected dosage | evel wil|28&feptdmhesn2806ari ety
of factors including the activity of the particular inhibitor enployed, or
the ester, salt or derivative thereof, the route of adm nistration, the
time of admnistration, the rate of excretion of the particular conpound
bei ng enpl oyed, the duration of the treatnent, other drugs, conpounds
and/or materials used in conbination with the particular inhibitor

enpl oyed, the age, 2681l dpssgsnievelsonfiithe @ativeydngredientheinl the ghamacduticalnedi cal
hi story of thembBadii ' ' f or.S | own. in the
medi cal arts. A gﬁ@%ﬁ%ﬁﬁ?ﬁ%?geg?gﬁ%ﬁgPﬂgﬁg%§V#ﬁ8°§§§1%%?@ﬁgi?$ﬁeﬁ’VFhe art
can readily deredient nehighds pifeetivei toe actinre cthé elesirad: tiemapentic aésporse, e.g.,

phar maceuti ca [ 1] [Hto N For..exanpl e, the.physician_or
veterinarian %%ﬁ?§9§?£?¥qﬂgggs op%ﬁﬂgnm%%%ﬁgﬁﬁﬁk ?ﬁzwqhé%rﬁ%wﬁ$oﬁ“éﬁployed
i n the phar mpaticilenpaticotoompasitom, atd medebSadniniseatidn) MithbiBeidpaeikt ked i n
order to achigﬁgmggﬁ desired therapeutic effect and gradually increase the
dosage unti | esired effect is achieved. In general, a suitable daily

dose of a potent inhibitor, e.g., having an EC50 in the range of 1 nMto

sub- nanonol ar, wi | Thebeelectedtdosage invel will dependopopaundetyhif@ivtons inclumg! myvest
Such_an effective dose wll

dose effectivg, uce,. a.therapeutic effect.

general |y depgcﬁl&ﬂﬂggﬁ%t%ém%@@%@??% P* dPoeten wdarderivativejthareedy enous,
i nt racer ebr ovéatroite of admindratol) ahe M VIIIASRELEE, thBaté BPRRWIRE @find Di S
I nvention for aLHatient, en used for the indicated effects, w |’f- range

from about O. FoPompg 988 SRS thk i[dusgien af dhe isetpenkiogisr dpws, day,
t hough pref er @adpoufldsd ahdo3 BfdterdB BRHE # t@WiRRon! Witk %cuialPQDﬁE){%&C tive
Fee,

daily dose of ttle active inhibitor may be adm nistered as two,

four, five, sTPloyednthieass, B2 avysht, sanditionsgeerd healiboandtpsioy medicaldgionypr i at e
i nterval s thruehoisbnt ddthodRYed Ol RE &l | | 1. age forms. 51 21
Sept enber, 2006 1n g pr ef erre’gﬂengo |C%Sn‘tv%lp e |lﬁﬂ$%fn?‘§?a]§5%nt S

fornmul ated for oral adninistration, as for exanple in the formof a solid
tablet, pill, capdupbysi¢igh ogtvelsrinanianehgving ofdinstry skill rethe b rcen meddilgr

"tablet") or RRrafkdeAidSpehibl 1 e Rt IRGAR Wthelﬂﬁaﬁ‘naceuﬁcal composition
required. For example, the physician or veterinarian could start doses of the
compounds of the invention employed in the pharmaceutical composition at levels
lower than that required in order to achieve the desired therapeutic effect and

gradually increase the dosage until the desired effect is achieved.

In general, a suitable daily dose of a potent inhibitor, e. g., having an EC;y in

the range of 1 mM to sub-nanomolar, will be that amount of the compound which is
the lowest dose effective to produce a therapeutic effect. Such an effective dose will
generally depend upon the factors described above. Generally, intravenous,
intracerebroventricular and subcutaneous doses of the compounds of this invention
for a patient, when used for the indicated effects, will range from about 0.0001 to
about 1000 mg per kilogram of body weight per day, though preferably 0.5 to 300
mg per kilogram.

If desired, the effective daily dose of the active inhibitor may be
administered as two, three, four, five, six or more sub-doses administered separately

at appropriate intervals throughout the day, optionally, in unit dosage forms.
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preferred enbodi nent of the tablet formof the inhibitor agent, the tablets
are preferably fornulated such that the anount of inglﬁﬁﬂgegdgénﬂﬁ¥¥i
i nhibitor agents) provided in 20 tablets, if taken together, would provide
a dose of at least the nedian effective dose (ED50), e.g., the dose at

whi ch at | east 50% of individuals exhibited a therapeutic affect. For
exanple, for an inhibitor agent, the therapeutic effect vvoul d be a quantal

effect of inhibiti of I U :medlated activation
(e.g., a statisticall¥ psf%%%? |eéia3)nfhme go% %%E’?tﬂr aﬁ?qt { r‘?&bd f%
preferably, thedmitistdtivhsasafor ekanpie limthedosnohatsbid tdbles, 151111 ﬁpsﬂe;maplet of

I nhi bitor age r hi bi t e rovided in 10.. 5, ets
woul o provi de s SR geofeciyel Hessighage. Ruier) o i sAbHeR, o SusHioR e
mammal ). In otﬂaabnaimﬁm»bmﬁhs of e taBIBD Yokim OF thé ftiibikdrOsgea) ahé t4bdts iafthi bi t or
agents) prOV|ded in 2 Qr 2 tablets taken.in a 24 hour tinme period

woul d provi de Péef%glgggrm@@ fefhspcty fhat, tha izpguntopf IRhibitaryagent (ardRhibites agewts) | evel

of the inhibi thgviRIERLOILIAS, lﬂéakémgémérh@o Povi® Gk oR b1 REkt ﬁ'fehﬁ'edlan
concentratlon for 50% of maxi mal effect’ of g., inhibitin VHC

activity), t eivesioss G 921, dhesdashaliigpat least S0%inf imlisidua aﬁ?dlﬂétﬁdﬂ nor e
preferably Ie S nts, a
singl e dose o?}t%a g?%a%%toﬁor%xa%?ﬁ fo% provﬂ@es ‘11'51 otli}é ﬂ{)e%% 9[?33??5% of
an i nhibitor &gemuémylef&pk@mb@,uonhﬁMﬂﬂnl@smmobgdmm’.beell‘ammﬂoat ed for
parenteral ni s I aml e subcut aneous

I ntramuscul a?‘g%r é tr?%'gl\(/:ge)lrl Sgﬁlﬁ:;%}terg%{ Cgﬁ ‘5‘?5‘“‘?'%% nbjn oﬂetpﬁdlferglag’nfhecan be
provided in ataiﬂasr afeefc&mhlatetlmilzchrthzﬂ uhq)emllmbunt of lihiebitor et (o€ istibiestt er
"injectable solution” The inject sol u on | refera f or nul at ed
such that the?§ %fl Ob:gt gro 39% £is (e 4:1 ‘E")fﬁ?aéw%igb%/q P8 980 cc
bol us injecti patien® hena QV':ﬂﬁhﬂnﬂﬂSﬁatﬁﬁalﬁUn' emslt eﬁahmﬂtsaﬂaeeiﬁ&ﬁﬁlo\fe dose,
t hough preferably less than 100 tines t even nore preferably

| ess than 10 &Hibitor ageptdor inaibiorigens: opded @r%{bﬂy 5Ph8 t@biffééatkawlba%l ution

I's fornul ated t nRggnt s)
provided in 183*&%8& %@ﬁ(}é %u]dsp%ﬂhe QQB%E Ipélmleﬂ @(‘:‘%1? ns vvoulgg provi de an

ED50 dose to nlaﬁamlewtl OfaﬂTG Whlbﬂfe? agerny(s] Oégls IPMHhGlCEJDsotqomﬁﬂw k50, and

d
erbod nent o, - TECAmch AP S0y e Rl 2eEk6E o7 aRihe, R JBCCKMD, L g

in a total 5fho2gh Befirahijpdass tha@d60 times the EDsg, and even more preferably less than
10 or 5 times the E Dsg. In preferred e mbodiments, a single dose oftablets (1-20
tablets) provides about 0.25 mg to 1250 mg of an inhibitor agent(s).

Likewise, the inhibitor agents can be formulated for parenteral
administration, as for example, for subcutaneous, ‘intramuscular or intravenous
injection, e.g., the inhibitor agent can be provided in a sterile solution or suspension
(collectively hereinafter "injectable solution"). The injectable solution is preferably
formulated such that the amount of inhibitor agent (or agents) provided in a 200 cc
bolus injection would provide a dose of at least fhe median effective dose, though
preferably less than 100 times the EDsp, and even more preferably less than 10 or 5
times the EDsqo. More preferably, the injectable solution is formulated such that the
total amount of inhibitor agent (or agents) provided in 100, 50, 25, 10, 5,2.5, or 1 cc
injections would provide an EDsy dose to a patient, and p referably less than 100
times the EDsg, and even more preferably less than 10 or 5 times the EDsg. In other

embodiments, the amount of inhibitor agent (or inhibitor agents) provided in a total
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vol ume of 100cc,.50, 25, 5 or 2cc to be injected at |east tw ce i 24
hour time period would provide a dosage regi nen provgéﬁﬁgﬁﬁﬂﬂuﬁvépgée, a
mean plasma |level of the inhibitor agent(s) of at |east the ED50
concentration, though preferably Iess than 100 tines the ED50, and even
nore preferably less than 10 or 5 tinmes the ED50 In preferred enbodi nents,
a single dose injection provides about 0.25 ng to 1250 ng of inhibitor
agent. For continuous intravenous infusion, e.g., drip or push, the

i nhi bi t or agerelumggf Hcpr By 28ed of ﬁccat%b@pmcécddatllm%t‘sm in p 34 homr §imgpensi on

(collectively ectabl e
solution is p e?gcr?g@)@&?%vrl%é g‘%(%%é E Eénaé}hﬁ'? &ghéaﬁ %&n%ﬁn’ta H;Q% #%%é?abiletg %]r a
gent (or inhi wfths inélibéf@nay)lt(@r@'vatdmt the EDsh cloneenirhtinn, (ﬂmughmdfdal[ﬂydaﬂsde a
dose, if adm njst ) he

effective dose, &@b%%hgﬁee e?”a d%%lgglgp Fe?a%yoﬁ%ﬁtﬁ%ns fﬁrgéﬁfh and even
nmore pref er alih preffesst dotmdindéhtson sﬁ:glel doss itjhetiohProvidégtabouipd.2$ atgatbl 1250t he

i.v. injectable fs%.gil on |ts formul ated such that the total anmpount of

i nhi bi tor ageft® PP PHNi®™or agents) provided in 1L sol ution adnini stered

over 60, 90, 120 or 240 mnutes would provide an ED50 dose to a patient,
t hough preferably FeseonmhmﬂiﬂﬁwbhdmsinmbmnED@anpamdmﬂuehe nhitétopagdémer abl y

| ess than 10 or tlne D50. eferred ‘'enbodi pents, a si Ie i V.
“bag"  provi eSS OB TEe bl RITHR G HmsEoer CAlgRE BT, | v
sol ution, nore;j ‘pi‘ﬁ%&tﬁlﬂ@ kauﬂorﬂﬁ THY lbom?e%%lermluﬁﬂds Eféﬁdiaum f&mul&tﬁf@mbl y
0.25 ng to 1250 daose, for human, sed on a body wei ght of

from2 Kg to il?Sthq@"mt“ﬁBﬁb‘H“WFégWé?‘é‘ﬁ@&“W Gﬁﬂt%ri’r%@ﬂdtmﬁﬁﬂéﬁ ufighge of
50 to 125 Kg. “F)Qfde]ﬁ&haéaﬁ@éé'i@h@lﬁfﬂ%té?@{yo@lgﬁﬁﬁﬁéﬁ&léﬁroﬁp@a‘fﬁéﬂgﬁaﬁor any

I nhi bition, including for exangle t her apeutic aCtIVItEﬁ towar ds rheunat oi d
F

arthritis or fifeativp|dese, dbpughqapisrablysiesy thamy 10k times dhepEPsop fandusién Kiessn

techni ques in t rial
Synt hesi s of E{Jegejge%{' 1‘?S‘rglsdl.‘g l%l?rs%%&cgl?}pouﬁds gef 9%2&&1)( e@gﬁ’tgoﬂﬁ%/dgﬁétl?on,
particul arly béligicar ise@;nmilawérsudnt}@t tHeatotah gmoant oﬁjmhrbdpr eganh (@t inkibitol asses
of substit uenggchtsﬂn%vf’adgg %?‘B{ ?o]ﬁtl %mm:gteregrolve%‘l 60, é& 1%6 orS E mmu?es wou?tp 6

provide an EDsp dose to a patient, though preferably less than 100 times the EDsy,

and even more preferably less than 10 or 5 times the EDse. In preferred

embodiments, a single i.v. "bag" provides about 0.25 mg to 5000 mg of inhibitor
agent per liter i.v. solution, more preferably 0.25 mg to 2500 mg, and even more

preferably 0.25 mg to 1250 mg.

An EDsg dose, for a h@lxﬁan, is based. on a body weight of from 2 Kg to 125
Kg, though more preferably for an adult in the rarige of 50 to 125 Kg.

Potential inhibitors may be assessed for EDsp values for any inhibition,
including for example therapeutic activity towards rheumatoid arthritis or multiple
sclerosis, using any of a number of well known techniques in the art, such as those

described above.

VI Combinatorial Synthesis of Subject Inhibitors

The compounds of the present invention, particularly libraries of variants

having various representative classes of substituents, are amenable to combinatorial
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chem stry and other parallel synthesis schenes (see, fof exanple, PCT WO
94/ 08051). The result is that large libraries of r el &lcBe ,0 .g., a
variegated |library -of conpounds represented by fornula | or Il above, can

be screened rapidly in high throughput assays in order to identify .
potential |ead conpounds, as well as to refine the specificity, toxicity,
and/ or cytotoxic-kinetic profile of a | ead conpound, e.g., by using one of
the assays de d,her aﬁg]gp | hdiSds! Adek O @xa&ﬂﬂplpgﬁ‘ Feal
l'ibrary for t %ﬁ pggtgs(}%e?q %E{é‘ﬁ“r#s s|L‘invent ?Jgn ?}sf a mxture 8?
chenical ly rémwdlhahpwnhssﬁmletgedﬂ:ym of rlateth cetrpaunds tekgara Yasiegatediesi r ed
ar a

property. Thel'l%arge gﬁn%lm%]s i gesgnqu/ mryj n%l)r?ntu agjr oroﬁrp%%déaﬂ te &reeﬁécpgalp V&E‘eaCt Ion

greatly reduc® eeni Ng processes
need to be can&i@dh@ughpu‘Bmeprin oglef ar idédify papnmmiiaadtmnpdimsls calwelrasper t i es

can be done by con onal netho er.s he.libtary c an b e
created a t a‘eéﬁerg‘@ ‘“B'r forieEtEn %?‘E\Pg ox1 l‘}'r“\émf Wé’ﬁgfn ief"i ‘éﬂ%‘?’?f ate
aryl groups L&gd;yﬂg,ﬂghﬁ,ewﬂf{alamymgsahbdmﬁﬁons can be d| verse in terns of
the core aryl noiety, e.g., a variegation in terns of the ring structure,

Fechni quos are. av RBBIE FHERGR A OTIPEhPER: 16 T HBCRER S A SR by ar | e
of small orgaiﬂrefﬁna@h@aqhﬁﬁueuﬁhheﬁcm rebatdy e6thpounls WHIE fay Beescrdendd
exanple, Blondelle et al. 995) Tr ends Anal . Chen:. 14:83; the Affymax
U.S. Patents togﬂesg”ouqslearfé% . Sbopreppiation p fanny) rejatep gopRPUNs iBAR 514

the SUill et dlae Rebion bty ko ¥R Sp08a%D: il 8F sdtbenidel Bileed CS

116: 2661 Kerr (“O 'il JACS 115:252; PCT publications 92/ 10092,
W93/ 09668 anmm@qqdawgtmeéndt Shegeniog rﬁ@rrtheapm;mmhxswgl propettighcan

W93/ 20242) . y of libraries on the order of about 100
to 1, 000, 000 BA\C&%%QY %Jvé%urog%ﬁn@%dégégf the subject inhibitors can be

synt hesi zed and screened for particular activity or property. Direct
Charact eri zati on Riyarsity imghe libracy ¢ em béiereatediad aofarigbyrf disfesnt &Vﬁ heer stry is
to exploit th hn: e ¢ (MB),
for exanple, ﬁﬁﬁaln%ﬁq;ﬁ:%%}db\é%&tg rgf %rt ?'g gﬁha%? éérﬁlﬁ{z)]lggts%ﬂ n%{??&%, b%r@&rsnl}%nt s of a
conmpound, andntamdiofeld tore abd nitletepp.caberiegaBitf Gn terms of the ring structure,

and/or can be varied with respect to the other substituents.

A variety of techniques are available in the art for generating combinatorial
libraries of small organic molecules such as the subject inhibitors. See, for example,
Blondelle et al (1995) Trends Anal. Chem. 14:83; the Affymax U.S. Patents
5,359,115 and 5,362,899: the Ellman U.S. Patent 5,288,514: the Still et al PCT
publication WO 94/08051; Chen et al. (1994) JACS 116:2661: Kemr e? al. (1993)
JACS 115:252; PCT publications W092/10092, W093/09668 and WO91/07087;
and the Lerner et al. PCT publication W(093/20242). Accordingly, a variety of
libraries on the order of about 100 to 1,000,000 or more diversomers of the subject

inhibitors can be synthesized and screened for particular activity or property.
A) Direct Characterization

A growing trend in the field of combinatoria! chemistry is to exploit the
sensitivity of techniques such as mass spectrometry {MS), for example, which can

be used to characterize sub-femtomolar amounts of a compound, and to directly
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determ ne the chem cal constitution of a conpound selgcted frogma
conbinatorial library. For instance, where the Iibraf—iﬁ%%ﬁ?—d@gggn an
i nsol ubl e support matrix, discrete popul ations of conpounds can be first
rel eased fromthe support and characterized by MS. In other enbodi nents,
as part of the MS sanple preparation technique, such M5 .techniques as
MALDI can be used to release a conpound from the matrix, particul arly

where a | abile bond is used inally to tether the cqonpound _to t,
matrix. For i AEEHping, tﬁ% BP?é’B TR of 2osAmapoupg selpgped: gﬁ%% compbingfo; d in a

MALDI step i nlﬁfa@ﬁ@&r%a&ﬁx’c@&ﬁ&r&hi%]ﬂirﬁ?réﬁfmfdeﬁrdﬂ%t]ﬂﬁﬂmé%pﬁ rtaihik,0Ni ze
the diversoner for MS analysis xﬁ%nt hesis The libraries of the

subj ect net hodisekte Pardations qﬁmmpﬁpwiﬁ Py ag iirsloralgsed & supredyasdn and

co-wor kers (G%x&%@ka%mélﬂ%erpé}%a&kn@%ﬁé@%m Mﬁtsa& 1& G2ehafatiBht hOd
for generating conpound’libraries by a paral synt hesi s polémgryl I C

aci d- grat ed pdichuighs|sucteMSi tegdmigquenge ALDIiche bai |r@1ﬁ®eplwmﬂr The
Ge tech
compounds. per B4TRERR, ARIABAY ohitery BLAESIAR, 809 HERARN RUOAE Sooime

may be reusedte the mahnyx. E%m@ncﬂaﬂrea@ml&t&ifmrﬂ(embmyeanbema'hatadsmabeen
appended to t L.NS, sa that cQ unds ma e.cl eaved f

supports aft emfﬁtgg i Of‘geir tgl @%r{gﬁt%wgfso%ﬁ%ﬂgnﬂ ik £ i' né%?at(lﬁﬁat i on
(c.f., Bray etivassofn¢PR0OMSTafalyeldedr on Lett 31:5811- 5814; Valerio et at
(1991) Anal Bi ocI em 197: 168 177; Bray et at (1991) Tetrahedron Lett
32:6163-6166) . Enﬁg e: Reconbi ne I n. yet another enbodinent, a
vari egat ed I|brary $%an be provi ded on a set of beads

utilizing the strategy of di vi de- coupl e-reconbi ne (see, for exanple,
Hought en (1985) PNEE: &Brahds bf ﬂib35;bjeand1eth03 caRahlentle HnkEpin Hirdry fompdl0, 016,

degener acy i SOTRORSRER Tt Gotiees PSS et oS KMAGRL SlkRRal o ©
separate gr Ouﬁﬁrodﬁﬂﬂai mbfod hT@r gai:eiaﬁﬁg eémpiuniditesies byhsparhld Rsthéss &e added

at a particul ar sition in brar the different a ubstituents
coupl ed in seBd lcr"ééq:FPYﬁﬁgo Wéifefl‘hﬁm%é d ip thegpigrotigg platg %?HH?Fe Ihtyol for

the next iter@gbyseR techRique can be used to synthesize and screen thousands of compounds per
week using the multipin method, and the tethered compounds may be reused in
many assays. Appropriate linker moieties can also been appended to the pins so that
the compounds may be cleaved from the supports aﬁef synthesis for assessment of
purity and further evaluation {(c.f., Bray et al (1990) Tetrahedron Lett 31:5811-
5814; Valerio et al. (1991) Anal Biochem 197:168-177; Bray et al (1991)
Tetrahedron Lett 32:6163-6166).

C) Divide-Couple-Recombine

In jret another embodiment, a variegated library of compounds can be
provided on a set of beads utilizing the strategy of divide-couple-recombine (see, for
example, Houghten (1985) PNAS 82:5131-5135; and U.S. Patents 4,631211;
5,440,016; 5,480,971). Briefly, as the name implies, at each synthesis step where
degeneracy is introduced into the library, the beads are divided into separate groups
equal to the number of different substituents to be added at a particular position in
the library, the different s ubstituents c oupled in separate reactions, and the beads

recombined into one pool for the next iteration.
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21 Septenber. 2006 1In one enbodi ment, the divide-couple-reconbi ne strategy
can be carried out using an anal ogous approach to the 6 ag"
nmet hod first devel oped by Houghten, where conpound synthesis occurs on
resin seal ed i nside porous polypropyl ene bags (Houghten et al. (1986) PNAS
82:5131-5135). Substituents are coupled to the conpound-bearing resins by
pl aci ng the bags in appropriate reaction solutions, while all comon steps

such as resin WaShlB@n%%%ﬁﬁﬁ@t&ﬁé&@ﬂe&b@ple@&foﬁmm&;ﬁa&gﬁubﬁ BE&AHEd dutl N one
reaction vessel . At the end of the synthesis, each bag cgontains a_single

conpound. D) SpRg a piplognys esrpthetophr ap-raed Clteanbags m At develorsd B¥ne of
conbi natori al ByRYHAGS! whérd ¥thsoind NEmiEERt dclrsObnareeRMRONAL thide Po¥RR DY

its Iocatlons on a synthesis substrate is termed a spatially addressabl e

synt hesi s. | n BRerepiiens bagn (Houghtence ibi (hA36) ANAS ?ﬁ%@és’ﬁ'b’ﬁb Substitients @et by
trolli t f

solid SLBgor (ool o bpoind BEE Roids I Hling oMREE b dbrdpRER bR 0"

synthesi s of wbsosndbilofallt mnmwvewm ench ﬁsarreséxamphmgmdl dyudectioh arhose

s.hown. in Tabl & X {'fimﬁg&jmmulta ouglheiln §ne I agt?o% Ee%ﬁe?g%t &Beﬁg})? | nthEﬁEPrv.o,g%f:?gg 45

wi th inprove irons” descr
and Rei nehe etbaglcoﬁﬁﬁ&as(r@ﬂ’d’oﬂ'rpbuﬂ:)l nions in Biotech 12: 59-64). Anot her
preferred method is provi ded by the use of microchannels to create

conbinatorial arra n at r.iant unds, for exanple as
described in WD 99?@7%’23&3 & se@?g%réggﬁﬁﬁc@fﬁ 8y, conbinatorial
libraries in a spatially addressable formnay be generated by

| i ght-directed synuhetﬂ:eme(olﬁ@mmbmmﬂaltsy(lﬂaeﬂﬁjn vohioh tl'laaﬂeﬂmgdoﬂlecrmpoundls

26: 271-280; Fador, 1991) Sci.enc 767 run

s Patont | BYEnsboy i Tatarbas o )a SRMERECnBRete N tepated o Bty Alasebable

12: 19-26) . Theysthadis.aln dhesexhb&d1ﬁantpfth@%hfﬂma&diﬁgr1ﬁ'§tfﬁés aikf erleéd out by

m ni aturi zation. é?‘ E&ggue can, be carried out . &g%h t he use

prot ecti on/ der?PBtF Pgd R st ShERCHsREnL P | SeeitG deehipRigon ¢t slk. The
key points of siyficst.t RNk, A PrefdricdShbRbe ot %@@bﬁ)ﬁﬁaﬁhalaﬁyx{tﬂe%%‘%f JMed

Chem 37:1233-1251. A synthesis substrate is prepared cou Ilng t hr ough
the coval ent CQWPQW%@ﬁﬁhedPV%W@PJPh%aF@IW}QSV@r%ftth%eé‘k%%ﬂb s | aadoC)
protected 2, is the SPOT technology described in EP0651762 with improvements and

applications described in WO 00/12575, WO 01/18545 and Reinche et al 2001
(Current Opinions in Biotech 12: 59-64). Another preferred method is provided by
the use of microchannels to create combinatorial arrays of candidate or variant
compounds, for example as described in WO 99/67024 and WO 99/56878.

Alternatively, combinatorial libraries in a spatially addressable form may be
generated by light-directed synthesis (Dower ef al. (1991) Annu Rep Med Chem
26:271-280; Fodor, S.P.A. (1991) Science 251:767; Pirrung et al. (1992) U.S. Patent
No. 5,143,854; Jacobs et al. (1994) Trends Biotechnol 12:19-26). The spatial
resolution of photolithography affords miniaturization. This technigue can be carried
out through the use protection/deprotection reactions with photolabile protecting

groups.

The key points of this technology are illustrated in Gallop et al. (1994) J Med
Chem 37:1233-1251. A synthesis substrate is prepared for coupling through the
covalent attachment of photolabile nitroveratryloxycarbonyl (NVOC) protected
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56 21 Septenber, 2006 amno |inkers or other photol a?': Ig IinEerszEbI;ght IS
used to selectively activate a specified region of t i port
for coupling. Renoval of the photolabile protecting groups by |ight
(deprotection) results in activation of selected areas. After activation,

the first of a set of am no acid anal ogs, each bearing a photol abile
protecting group on the amino termnus, is exposed to the entire surface.

Coupling only occurs in regiqgns.that, were address by, light in the

pr ecedi ng ste%f““?ﬁ ers 1 AR rP%PE" Bﬂ’ﬂge,s' {“ﬁgt ﬁl%@gov%@ﬁt@%, ashyatens
substrate is ggakied kdgiohbiNBk §ehthdisOu@Por fGQeaplehgMRethovaICsf e pharglabile
different region for reaction wt econd protected  huil ding bl ock. The

th a_.s
pattern of MEERECHELIOERS b_é’éiﬁﬂb@é@"’ﬁ’“‘?’@'éisﬂlﬁﬁ’f“sa%‘é@fqoﬁé’fﬁﬂécfc%‘ﬁrﬁ%étﬁg and
their |ocati Ofgivanen @R ikt SERY %eeﬁaﬁ%blac?@&i Zam}@e { @hdht B%’b%@ﬁh&t@ﬁm& ques,

t he nunber of conpounds that can be synthes Is limte onl(i‘/’pgﬁ/nthe
nunber of syprplsetrigsgroup exn therpmmine dgrmiywsold dxpossd b thieentiegoPriden- i g

resol ution. T, man 0 1S 12 | 5ol steh S, itSs

i nteractions w ﬁg%ﬁltr%g?r}er%%ngcu egle%a%w géadiljfélgﬁsg{ g%s%_rsese.. IStﬁll;!a

| i ght - di r ect edadtion s stepiped.th¢ platss svashted candrtheisnbstratelspgai idwminhted gavegy n of

i1 Tum nation and on _the order of L] .S ' { he

| it hographic a?)eé:?lfd;frﬁgf’ %?gﬁay g?‘f?’g@%ﬁt re%‘e}}ngof)%&?géf%%ﬁp%%ﬁﬁ sli%dén e

synt hesi zed sSpuildingableck)SThe; patfelti of ainaks aiide theStequence aufSrehctaith defpsn éheat i on of

many different ski strategi es. E). Encoded..Conbi nat or i ibraries In
yet anot her é?%‘g’gfsr?é‘ﬁgﬂ?e‘ﬁlﬂga“?g%j%s %PWB??SH 145 P %togﬁlegﬁ?g!%gﬁﬁhq“ﬂ‘ﬁf’ar y
provi ded w t hh@fuBb&GARembaadh ekt SSbLPnthleitiCe MmiledRHBVISS O humbert bfe
identification of active conmpounds from conbinatorial |ibraries, enploys

chenical i nciheis §¥est tbiscapdierpsidrestrd With ePRIPPTAR FSPORHER LS PRS1HABAC | on
steps a gi verbaa?&ﬂT fd iﬁﬁ%&?ﬁ%ﬁ@ﬂene@}’itd itfeRlcRBECwith BfeS bty Gl T
ua I s approach mmcs phage

carries. Concept y, t di splay libraries, where
activity der ibgalrefthinssessgdk essed peptides, but the structures of the active

peptides are deduced fromthe correspondi ng genonmic DNA sequence. The
first encoding of psymoheliteceaUbhiRal Shinglis, thdhlihRSa&R: O} 8t paibip Gt the
code. A variety of other forns of encoding have been r_eporte_op, i ncl udi ng
encodi ng wi t Hllwminatencansbinethsjosdes| of gaditiens 08 eeagants. By yeming| the litheemphisd

patterns, many different sets of test compounds can be synthesized simultancously;

this characteristic leads to the generation of many different masking strategies.
E) Encoded Combinatorial Libraries

In yet another embodiment, the subject method utilizes a compound library
provided with an encoded tagging system, A recent improvement in the
identification of active compounds from combinatorial libraries employs chemical
indexing systems using tags that uniquely encode the reaction steps a given bead has
undergone and, by inference, the structure it carries. Conceptually, this approach
mimics phage display libraries, where activity derives from expressed peptides, but
the structures of the active peptides are deduced from the corresponding genomic
DNA sequence. The first encoding of synthetic combinatorial libraries employed
DNA as the code. A variety of other forms of encoding have been reported,
including encoding with sequenceable bio-oligomers (e.g., oligonucleotides and

peptides), and binary encoding with additional non-sequenceable tags.




peptides), and binary encoding with additional non-sequenceabl e tags. 57 21
Sept enber, 2006 1) Tagging with sequenceabl e bi o-ol M&%ﬁci pl e
of using oligonucleotides to encode conbinatorial synthetic libraries was
described in 1992 (Brenner et al. (1992) PNAS 89:5381-5383), and an

exanpl e of such a library appeared the foll ow ng year (Needles et al.
(1993) PNAS 90:10700-10704). A conbinatorial library of nomnally 77 (=
823, 543) peptides ﬁ@nﬁ sof Arg, GlIn, Phe, Lys,
Val, D-Val and T hlr ?ﬁﬁ%g{i‘ﬂl% l?g%&g%%bam 6%c]ode) each of Whl ch was
encoded by a speC|f|c di nucl eotide (TA, . TC, CT, AT, TT,. CA and AC,
respectively), wasthsrepuiniy OBWSI&gs@BP%Ie@F‘d%I toesnsads ﬁ'@mb%@ﬁﬂ]swheb’épt i de
and ol i gonucl gel § 6y AR T PIH2S e:sét%?({rlé% 'P?Mﬂﬁsmtﬁssi fd a/M NE

Ilnklngfunctlonalltty on t he bead eC|f|ca ferentiated toward
peptide or oldxgonlscHcoeh abbmmeéﬂwogomngw fllgs gt & (FQBPNAY t he

beads with r t gen Lt e. tect f 0 I eoti de
synt hesi s anoﬁ)a@%gﬁgg%&ﬁ ?}B @”‘“Begd“"&’m nt hzs ﬁ’?'(fﬂgjr geprh % a ratio
\(/)\,L 1h20) V\hemmrllaﬁwﬁptbdﬁillécomhﬁ?)ﬁcﬁgbg@ag{;G?mblmb,SLﬁi‘vtal_Waﬂ!’&ﬁ&'ghﬂ.ﬂt_ htegi t s of
Ich carried the code ea u [ was | ncupat th.a
f1uorescent | etreaaa}%a%e?%iﬁch ofyhich 2ra envodrd BY AP 5 %frﬁﬁfﬁﬁéy t hat

fluoresced stT@rtgf YATYEI'E dl@ﬁﬂ@ﬁtﬁ%?é&méﬂ(dﬁﬁfa?ﬁféﬁ&%bﬁgdeﬁéé ﬁdilﬁﬁllaﬁnéor ting
(FACS). The s were anplified sequenced, and the

predi ct ed pegpﬁnu’éso \neplelesayvﬁtﬂeewéwﬁ#mthﬁwr@ %J@éwupn%ﬁﬁmae@rk ét!ﬁwpound
libraries ca Gfking eﬁnﬁ?&naﬁ@/e oh Nthk Bﬁa&; i€ é;pte ﬂﬁilﬂp%ﬁé’i@xﬁfa
t the Se

ol i gonucl eot i sequernce o ag ntifie enti a corrbl nat ori al
reactions thalepedqdarqlngcmcénonﬁee:d:thmwé:memltanemndlytmgn ting gebpadsoritt he

identity of t ofR _ ?'ﬂﬂc e, tAgs
permts exqui EE}%( eﬁ%y se SI |V?P§§tggralg? é}ﬂﬁ ?(Ev og%{:lg ﬁ&qil&uésg réacgw res
car ef ul choi geotedted NHEpgooupk fetpeptde pymhesist (hegg, gn oaipstio refqu20)e Vhawr
alternating co-s ntheS|s of the tag and the library nmenber. Furthernore,

the chenical cpamlets. e Bes ead qongiste é’f@?é’ﬁﬂfﬁrll“yum‘ﬁé’fm%ﬁﬁ‘ Hwacodagar
anoneric | nagqess.LB®A ik r@aﬁw&%cﬁﬁ@éﬁﬂ?% fhiRERaHE I@ﬁge&ﬁ)ﬂtﬂhﬁ&%ﬁl t hat

can be enployed for the hesis of non-oligoneriC |ibraries.
preferred entbostisneentaning h‘@oqndb pntjjody that fluoresced strongly were harvested by

fluorescence-activated cell sorting (FACS). The DNA tags were amplified by PCR
and sequenced, and the predicted peptides were synthesized. Following such

techniques, compound libraries can be derived for use in the subject method, where
the oligonucleotide sequence of the tag identifies the sequential combinatorial
reactions that a particular bead underwent, and therefore provides the icientity of the

compound on the bead.

The use of oligonucleotide tags permits exquisite1y sensitive tag analysis.
Even so, the method requires careful choice of orthegonal sets of protecting groups
required for alternating co-synthesis of the tag and the library member. Furthermore,
the chemical lability of the ta.g, particularfy the phosphate and sugar anomeric
linkages, may limit the choice of reagents and conditions that can be employed for
the synthesis of non-oligomeric libraries. In preferred embodiments, the libraries
employ linkers permitting selective detachment of the test compound library

member for agsay.
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enploy linkers permtting sel ective detachment of the test conpound |ibrary
menber for assay. 58 21 Septenber, 2006 Peptides ha | oyed
as taggi ng nol ecules for conbinatorial libraries. Two exenpl ary approaches
are described in the art, both of which enploy branched linkers to solid
phase upon which coding and ligand strands are alternately elaborated. In
the first approach (Kerr et al. (1993) JACS 115:2529-2531), orthogonality
i n synthesis i s achieved b y enploying a cid-labile p rotectjion for the
codi ng strand andente,@sﬂum plso peen emplowNl #REEiRG NEpsiRsHgT Sopbiptorial, an

al ternative appiRach,( Mgl ﬁg%éprﬁﬁch@é are ﬁé&%ﬁéﬂ oAt aﬁe%t@oil@ﬂicﬂnglo
branched |inkers are enp hat the coding unit and the test conpound
can both be baatltch@}hdcem()tstxbd muﬁomn’dtmlowdinggmddqganﬂlsttahés wegltgmately one
enbodi nent \Y | gce e g%yojg |nt and
t he bead so thab E‘%r Zlgivgbee rel e gs%rs]hg&r?%l gtgu?e con épﬁsﬂg gﬁ 3gé and the
conmpound ( Pt ekthegonality i n(syAftgis it chizledlt p empktying3-i@-&ibile p8Section Kor theot her
enbodi nent cl eavabl linker can | ace t hat the test conpound
can be sel ecPP&EﬂW@”é‘ﬁé‘pz’f‘@d‘a‘?’F’ ?‘ﬁﬁ’nt%%retgﬁcor?%"éﬁ'}ﬁﬁﬁm{ e code behind. This
| ast construct is particularly valuable because it permts screening of

t he test conpoundlry\ﬁahmtnaﬁm eppiroath (Nnitoéaiéxee&abe{l%ﬁtl?@r dtedi6nl@1 1§6hups.

Exanpl es in | nde dent vage. and.s n pti de
library menb Faém o Esi ?Iece %faﬁg’et%’g? LA %'%&ﬁ s g"’f‘ﬁ%‘{%tcﬁg t ags
can accur at gbth Y Athchdd fole laﬁﬂé ﬁﬂﬂu@iar pfolipl ol - the? Yesh0 In 966 eRbedimbiiea Taggi ng:
Bi nary Encodi ng An alternative_ form of encodi n%l the te oun | ibrary

t
enpl oys a setleayable,dipkerceanchr Rlaped between thsnbranch painich %% ¥hat are
used as a bi RRhVagk qgl%aseﬁ (O T Ve 8 c@ﬂta:lﬁh bﬁﬁigo%al aRdAR 8Qngdaad %Pt%@%?ﬁﬁ

Exenpl ary tags are hal oaronmatic :émet ers that are detectable as their

trimet hyl si | Y1998} Hetrghedron deg 331%&911‘ Jorfp| another epdiodingptethe cHlsagable apt ur e
gas chr omat ogh aNn sggﬁﬁd soib 1ot dmipBurkd Von € LAy scblifie@lntitl gughai . as

wel | asthen ure an SItl ono the ar onat stituents,
permt the simid;@wmgduhe eide|bebind. Tigs bstconstaigtis patticolarly ryalyeblp bpqanse ¢an

aoot Con Bits sptiBnRE OF ived Bhbonl oifho ¥ hotbFtaF firffencd B 8BS0l 9' 2!

groups. Examples in the art of independent cleavage and sequencing of peptide
library members and their comresponding tags has confirmed that the tags can

accurately predict the peptide structure.
2) Non-sequenceable Tagging: Binary Encoding

An alternative form of encoding the test compound library employs a set of
non-sequencable electrophoric tagging molecules that are used as a binary code
(Ohlmeyer et al. (1993) PNAS 90:10922-10926). Exemplary tags are haloaromatic
alky] ethers that are detectable as their trimethy]silyi ethers at less than femtomolar
levels by electron capture gas chromatography (ECGC). Variations in the length of
the alkyl chain, as well as the nature and position of the aromatic halide substituents,
permit the synthesis of at least 40 such tags, which in principle can encode 240 (e.g.,
upwards of 1012) different molecules. In the original report (Ohlmeyer et al., supra)
the tags were bound to about 1% of the available amine groups of a peptide library
via a photocleavable o-nitrobenzyl linker. This approach is convenient when

preparing combinatorial libraries of peptide-like or other amine-containing
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the tags were bound to about 1% of the avail able am r oups, of ptide
library via a photocl eavabl e o-nitrobenzyl I|inker. M
conveni ent when preparing conbinatorial libraries of peptide-like or other
am ne-containing 59 21 Septenber, 2006 nolecules. A nore versatile system

has, however, been devel oped that permits encoding of essentially any
conbinatorial library. Here, the conpound would be attached to the solid

support via t moleteitsod] emvalvbsatile Byemaing, héevedObded RvERGEEthat hBEHWON a
catechol ether_linker.via carbene insertion into the bead matrix (Nestler

et at. (1994)"PINEOLHEHHEYY 20y sompinatorial fbrary, Hare fbn apmasundcWenldbe
strat egy per mattsched Iﬁ@ﬂ&eécﬁi@tsiugﬁ)rﬁﬁhetﬁ@ @&d&fvalkllaq{rﬂ%ry arlEfB gégisf cggsay in
| ative a ar'l

solution and subsequent . decoding hy E .after oxi chnment” of the
tag sets. Alt HEBNER Seareshg] etherilipken vis abeneiirsertiondsatol the bénd roattix @¥gstlenerbi nar y

encodi ng W t iz theaslrenlr . S47Q ' roups. attaching
t hese tags di ret(gt I y?_t ?’Jgt(%%%?a‘p 2%3‘???&&%?%&?%%&5“% gtﬁgc%?%%t%?‘g%l’%?‘ﬁ ity in
the struct ur edherselectivadetpthmentphlibrry inpmbers doreaksmyo itbéohaticar dndl subiequatti es.

Attached in tQiSgqg E‘Cﬁ'{f‘ jx Linker are nearly a s unreactive
a s the bead rratr}ié@ fself. i\?\)ox?déﬁ%%?eﬁcéﬁglgd’ggmc%%‘?%atori al libraries
have been reported where the el ectrophoric tags are attached directly to

the solid phase (&hhongheeven! amid¢-Hoks) litaths i 920602 EnM3d pinaytenpsding de

gui dance for. ' i ect..compound |ibrary. Both |ibraries were
construct ed u‘svlgﬁ ggéﬁédn%?]tji%g%% ;% %glfetd 32 Ag tgr%‘lpﬁa‘t‘ég’gfxg e pehdirasty 1 br ary
menber was | i thkédad matrgredGidsdar greqigrovetsatility dn Heoih@b®ids it khdberepired t he
tags were att hrough a l.i.nker eavapble only by vigorous oxidation.
Because the Iﬁ%?g&fhﬁgwgﬁ? nﬁ%ﬂ’%%‘é@ﬁ?‘ﬁ%\ﬂé@?”@p‘é?fqgéP!l thet fipksgiate ed from
the solid supgerly aslinbraetive sEEMbOesd GRRIXISM! ThioZSiflark Rncdidl tbRbHaRsSRY S

Successi ve phgtoel yti op al so rots a very high throughput iterative
screeni ng strll gw%aﬁ‘?g ,ICRHE‘FFZ'&P'“&F@ heelgairopheriptage atg attched dixedtly terther ot i t er

pl ates; seconglid pBiRqUARSeySF & A1 wﬁ'ﬁms%t.?%ﬁ%aﬁﬂe déig?ﬂ@% Blififide g, assay

plates; third, a nmetal binding assay identifiest fourth,
t he corresporfdPFrgting tigsubisptcomparndlibirys Bath Lbrariesowerewonstoetetliusing apl at es;
fifth, singl em@etdndaeRIReM S tec@ i ihWhied, and sixth, the structures
are decoded. Theé pept i dom r(er&tq[ﬁgg%orrpogﬁ% %} H%enbreéévé“ﬁﬁm*{erﬁ@ﬁ?ei ’i?rrll‘ may be
synt hesi zed support by a photolabile linker and the tags were attached through a linker cleavable

only by vigorous oxidation. Because the library members can be repetitively

partially photoeluted from the solid support, library members can be utilized in

multiple assays. Successive photoelution also permits a very high throughput

iterative screening strategy: First, multiple beads are placed in 96-well microtiter
plates; second, compounds are partially detached and transferred to assay plates;
third, a metal binding assay identifies the active wells; fourth, the corresponding
beads are rearrayed singly into new microtiter plates; fifth, single active compounds
are identified; and si:gth, the structures are decoded.

The peptidomimetic compounds of the present invention may be synthesized
using techniques such as those described above to provide a large, highly diverse
library of candidate inhibitors, because compounds of the invention can be readily
prepared by successively forming a series of carbon-heteroatom bonds, such as
amide or urea bonds, under mild conditions. Thus, from a discrete set of subunits,

such as amino acids and subunits which incorporate a bicyclic aryl-1,2-
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usi ng techni ques such as those descri bed above to provide a Iarge highly
diverse library of candidate inhibitors, because co 06
invention can be readily prepared by succe35|vely form ng a series of

car bon- het er oat om bonds, such as am de or urea bonds, under mld
conditions. Thus, froma discrete set of subunits, such as amno acids and
subunits which incorporate a bicyclic aryl-1, 2- 60 21 Septenber, 2006
dlazacyclohexane subunit, a wide range of conbinations and pernutations of

these subuni diagapyglohigmanccsybunity agride tage of corpbinations z2adi pementativns oflthesn
| 01201 cal 2 ckibitlitnay ot shi SR QhIREeR LEPROES FRWHILLON slihlidy, NOW D

illustrated by refer OW ng exanp
particul arly advant ageous enbodi ments. However, it should be noted that
t hese enbodi nents are illustrative and are not to be construed as

restricting t]i;ﬁmﬁmmmpn in any way. Exanple 1: Preparation of
peptidon:inetic conpounds Peptidom netic conpounds were prepared by

assenbly of buil diThg pedserlifiventish REL abrAaNEstaRI ¥, REFSRRERd fHRofigM Sty
(RB. Mrrifield, J. Am Chem Soc. 85, 2149-2154 (1963), G Barany, R B.

Merrifield i <amRlepeyhichiset fopth panicylagy adyantagepugs emborlimgpts.o Hawever) 1t1. 284

(Academ c, Newsul@bHk (7 Yonn dﬁﬁﬁé ced
ChenTech) and puurl fIng%g%%)t%ﬁ%ﬂmﬁ%@%ﬁ%ﬂ%ﬁrgéﬁ%ﬁ?&dﬁﬁsomt g%r aphy ?HPLC)

HPLC was cond@étestigting thy ingestiomin@ny »art ogr aph ( Per Septi ve Bi osystens)
Anal ytical HPLC was perforned in reverse phase node using waters g Bondapak
C18 colums (0.46 x 25 cm 5 or 0.39 x 30 cm 10 ) or Nucleosil C18

colums (0. 4akipRS:CPepioh ofpehiidombhehlbodBhuiss M CS- Chr omat ogr aphi e
Service, Langerwehe, C%r many.” "Preparative HPLC was perforned in reversed

phase nmpde using Pé‘iﬁid@ﬂ}ﬁn&ﬁoé&ﬂﬂﬁkds%&e éﬂd%sb}( ﬂssgnﬁly?tﬁ' Wilbing Bldcks

or Nucl eosi| C13 colums X 30 cm Chri onat o%r aphi e Servi ce.

Fl ash chr onaf¥8# &f3Rqa rwéghd(p'aﬁ@wm %ww@v&l%%béwﬁg@l 68m( Ohere3S@:- 200 nm

Art No. 1.07834149b4184 pRf3), 6. RN prpﬁaeg

performed on al'um ni uml@she)ets Sil A\@cg@gﬁg Bﬁggg} A I\I’ov-g1 Izo(gqo%%a

obt ai ned f r ofiresss & Meaigphaferati2$4 (Boademip, New YiiiR-1980)) in a peptide synthesizer
(ACT90, Advanced ChemTech) and purified by high performance liquid

chromatography (HPLC).

HPLC was conducted on a Vision Chromatograph (PerSeptive Biosystems).
Analytical HPLC was performed in reverse phase mode using waters i Bondapak
Cia columms (0.46 x 25 cm, 5 p or 0.39 x 30 ¢m, 10 ) or Nucleosil Cjg columns
(046 x 25 cm, 5p or 0.4 x 30 cm, 10p) from CS-Chromatographie Service,
Langerwehe, Germany. Preparative HPLC was performed in reversed phase mode
using Waters pBondapak C,g columns (1.9 x 30 cm, 16 w) or Nucleosil Cj3 columns
(2.0 x 30 cm, 10p) from CS-Chromatographie Service. Flash chromatography was
performed on Merck Kieselgel 60 (0.063-0.200 mm, Art No. 1.07734) obtained
from Merck Darmstadt, Germany. T.L.C. was performed on aluminium sheets Silica
gel 60 Fas4 (Art No. 1.05554) obtained from Merck Darmstadt, Germany. 'H-NMR-
Spectra were determined at 200 MHz using tetramethyisilane as intemal standard,
and are expressed as chemical shift (8) values in parts per million relative to
tetramethylsilane and assigned using s = singlet; m = multiplet; d = doublet; t=
triplet; q = quartet, sp = septet, br = broad.
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Spectra were determined at 200 MHz using tetranethyl si |l ape as .i nternal
standard, and are expressed as chem cal shift (6) vaﬁé@ﬂﬁ‘—’&%&?ﬂ%
mllion relative to tetranethylsilane and assigned using s = singlet; in =
multiplet; d = doublet; t = triplet; q = quartet, sp = septet, br = broad.
61 21 Septenber, 2006 The follow ng abbreviations are used: Boc =
tert-butoxycarbonyl, Fnoc = 9 fluorenyl net hoxycarbonyl, Acm =

T LTS 301 AL £

1- hydr oxybenz d’luo'renxhlmhox@bz(ﬂ)myl dAcmopraanm@:Mh Bimles pr&pplamidomethyl,

2- (1- H benzot ri azol e- 113 etr |umt tr robqrate,
THE = tetrahy&? uran(!l lé? ane, ﬁ?%%promp%@ﬁw @MA"P &
trifluor oacet i(ﬁmaﬁyldmui\zb -pyﬁfﬁiﬂ&yl HABt= acet Mhydrbﬁlbeﬁzotﬁﬁole;bumc Bn =
benzyl, Ph = phenyl oy ), = m nut e( = t. =
room t enper at L‘i]l“éOP(“iIHIGZ‘Bb"é}‘m"[?Pm T%]TEJ 5,77 8- pe?n@éﬁﬁﬂmba‘i@@ﬁﬁﬁﬁ ~lgls ééT fonyl ,
PyBOP = benzottétta%ﬁlﬁuanmh OfeYenfllidiSbd¥tES Ol ne- Rbeﬁﬁrhﬂﬂhzldm DIPEA =
hexaf | uor ophosphat e, = benzyl oxycar bonyl, EDCl 1-ethy]-3

di net hyl ani noﬁpwméeam@am = tpflupreacetig agidebg s 1@9@%[@ ﬂﬂ@mﬁﬁac 7- ene,

Gt L L | |
(L)-N aEn %:Il ﬁl;ttéb,djb'!l gg&;l d%l;lgc}aﬁflx?ﬁ %E&}gsﬁ ﬁﬂ'gﬁﬂmte@)gaq‘ aqueous, I.t.

2-(8)-3-(R); 3 ~pioemytempcthiuny (13-4 tC);P(m)~ 2264, &-hvyntame@vlqbrmmmc-ﬁfsulfcmd; bonyl |

azaTic = ro-| Hpht hal azi .carb s¢c =..(D L .

1, 2-di hydro Z%Eé% ndol e carbonyl %e’f'ﬁ?ta 2 E-)yi'-o;ty- S'pym’hgmb p}mSphomum
t et r ahydr oi sogetaibiopBodphsar banyl= Hkmzy‘]o;(ﬁaib)mﬂ, 3,BDOIt et ahythyR3(3H
benzo[ d] azepi ne- 2- car bonyl

5S) - 5- ani no- 14 E“@hﬂmB"@PfPPﬂ&@%Fbé DR | - liazapicyciq].4-OJundec-7-ene, Cit

I ndol e- 4- one- ;— b C== &,%)(yg}aﬁi@?, 0] ahy _amid -
6, 10- di oxo- 6H p;{?? dgglmrll%lym?;:hé (Lj.%cl}aze 1| ne- ?cg{rﬁ% dﬂw_ﬂsgl'ml( om;éi) L] =

oxazol e ni net ptpeydinggiyciny o) I 2- GSa@oﬁaér@eﬁﬁn@ﬂmmL oflig- |5 ALx Al a
(L)- alani nyl etl%h{ﬂrgirs&]umcﬁlh%aad'a%oﬂypyl aza@xc Q(S 34£d1ﬂycﬁ‘¥ %—l%ﬂﬁydlazxrﬁ 2‘ Phe

(L)- phenyl al anin )=val i nyl, . (L)™- nmet hioni nyl

(L) - norl euci ngbomy Dser == (L)) sla21dﬂwﬂ;0 LH-.zsomﬁqale: ¢achontybu clihiyy | = &L)- =

(L} 0 al | oi sol gyl nl MR A Laaagryal | gyl Py =gbk)oys koulalanim! “orn

benzo[d]azepine-2-carbonyl, Haic = (28, 5S)-5-amino-1,2,3,4,5,6,7-hexahydro-
azepino [3,2,1-h,i] indole-4-one-2-carbonyl, Odapdc = (1S, 9S)-9-aminooctahydro-
6,10-dioxo-6H-pyridazino-[1,2-a][1,2]diazepine-1-catbonyl, [SY¥ (oxaz)L] =
oxazole mimetic of S-L, [SW(imid)L] = imidazole mimetic of S-L, A = Ala = (L)-
alaninyl, R = Arg = (L)-argininyl, C = Cys = (L)-cysteinyl, F = Phe = (L)-
phenylalaninyl, V = Val = (L)-valinyl, Met = (L)-methl:oniﬁyl, Nle = (L)-
norleucinyl, § = Ser = (L)-serinyl, L = Leu = (L)-leucinyl, alle = (L)-
alloisoleucinyl, Nva = (L)norvalinyl, Pya = (L)-pyridylalaninyl, Om = (L)-
omithinyl, Chg = (L)-cyclohexylglycinyl, Hfe = (L)-homophenylalaninyl, Thi = (L)-
2-thienylalaninyl, Coa = (L)-cyclooctylalaninyl, Nba = (L)-norbornylalaninyl,

N-(2-phenylethyl)ethanolamine was prepared from 2-phenylethyl chloride
and ethanolamine according to literature procedure (J. Barbiere, Bull. Soc. Chim. Fr.
5, 7, 1940, 621). Commercially available Fmoc amino acids, HOBt, TBTU and
PyBOP were purchased from Advanced ChemTech, Novabiochem, Bachem,




ornithinyl, Chg = (L)-cycl ohexylglycinyl, = (L)- I; Ehen al |, Thi
= (L)- 2-thienylalaninyl, Cos = (L)-cycl ooctyl aI ani n cing 'XL %dg’

(L) -norbornyl al ani nyl, N-(2- phenyl et hyl ) et hanol am ne was prepared from

2- phenyl et hyl chloride and ethanol am ne according to literature procedure
(J. Barbiere, Bull. Soc. Chim Fr. 5, 7, 1940, 621). Comrercially

avai |l abl e Fnoc am no acids, HOBt, TBTU and PyBOP were purchased from

e e e

purchased fr ommhsmd(frﬁ)arMerthIanm‘tacBiog M-ﬂrdheh{"ﬁku lsfid abell wilesht mxﬂié@ut

further purifi S ried sieves 4 A for at |east
4 weeks, sti rPunﬁca% P %&F@"ﬁﬁ rr’i'? P’&Eesf%‘?‘aij’?batr#’%ﬁé‘?el‘% SHggbv e
traces of ani owsacidiodhinihiner &dde bhﬂ@ﬂﬁﬂxt@st@r&ndﬂefﬁahéﬁfa&im I aéBBiterdbl € 1
(a, b and c) lists certa| n conpounds accordi ng to Formnul ae and Il that
are exenpl ar yhEush AL-2 o ST RAPT UsBbl e 2 |ists ot her conpounds exani ned for
t heir i munonodul atory and ot her properties using the assays descri bed

herein. As will bﬁbﬁpp@iﬁ%dbpllﬁsgﬁm%ﬁéﬂuggﬁﬂcbﬂﬁgﬁf%ﬁuﬁgﬁ &hg peadi ng

this disclosure, peptidom netics shorter tanmers set ort h in
Table | are ub#fase exqaplargrof dharinvension CEableo? dists Athes minpotshb rexamined for

P 0 et i BhhnhallaRRY bnPhentYipdefit bk ol SLEIBES L ERIS OF

these shorfter. peptl es are tetra
Ac- d i a- Gpg- TWilINbe agpareilr to p Qwrsnua shilldd\ide 2he (aRSE&erZreidﬁgem&r distlosurgf

N Acet yl -t ?a%‘v%% i et e Yol bl e Saeh g cofin v 1

Chung, J. T. applidations. W& sdch, AhodrdpepidonimeliBy alsd\forth pMNR@TaRis iMden¥n.
Preferred lengths of these shorfter peptides are tetra- or pentamers.

Example 2:  Preparation of Ac-Cha-Gpg-Tic-Nle-pPhPro-[S Hoxaz)L[NMe;
{P53)

2.1  Preparation of Fmoc-fPhPro-OH
Ph

&
H d
N
OH
N
)\ Y N

4461 g N-Acetyl-trans-3(R)-—phenyl-(S)~proIine-l-'(S)-j.ahénylethyl amide (J.
Y. L. Chung, J. T. Wasicak, W. A. Amold, C. S. May, A. N. Nadzan, M. W.
Holladay, J. Org. Chem. 1990, 55, 270-275 ) was dissolved in 730 ml 8 N HCI and
360 ml acetic acid. The resulting solution was heated to 140 °C for 16 h. After
cooling to r.t. the solution was evaporated to dryness. The residue was taken up in
1000 ml of water. The aq. solution was washed with ethy! acetate (3 x 200 ml) and
concentrated under reduced pressure to a final volume of 300 ml. 400 ml aq. 10%

NaCOs-solution were added and the aq. layer was washed with ethyl acetate 4x
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Hol | aday, J. Org. Chem 1990, 55, 270-275 ) was di sso# vgd ! n éSO ﬂdégB N
HCl .and 360 ml acetic acid. The resulting solution € C for
16 h. After <cooling tor.t. the solution was evaporated to dryness. The
residue was taken up in 1000 m of water. The ag. solution was washed wth
ethyl acetate (3 x 200 m) and concentrated under reduced pressure to a
final volume of 300 m. 400 m ag. 10% Na2CO3-solution were added and the

aq. layer was zw%d%@nc%%em Nﬁéé}?&]ﬁa&%ﬁg gﬁ%dﬁ}ld%@&ﬁ lwagddfea 200

m). 200 m ag. J(B- solution were ad .and the solution was cool ed
to 0 C. A sol a9 &n Hsolgtionof Hl ZhgdaiocChin3i9 mi diokans swae addesl dropieide dvarpwi se

over 1.5 h a ' ' . | L e tg. .t for..18 h. The
precipitate vvgg H ?xﬁdﬁ%\%éﬁéu@)ﬁf@ élcgné apia"!(’)a%. iﬁ‘i"‘ﬁ%@ féroﬂ}u i ’g%e Rr/é%lp%gg%aé W th
di et hyl et her refriovgd D@@lecamtation. Thalad.isebitivn twas vabbedGhith dieghst] 3then(l exi0dact ed

with DCM (2 Xn300,. g | pitate s di.ssql N e | .acetate.
The result |( ngmgﬁcﬁ?g%%w\}@ggegxﬁ?gg? EH %?%gﬁ?ﬁ%&rvﬁgbﬁ% .(Eﬂa:%%l)s%ﬁﬁt i on.
TEe aq.nbl aygrpma'mitﬂehdh fisesdved ihfbﬂgp ra\ﬁe:tatl:iElla}getsresuﬂlﬁ1&044 g%"lhﬁ@d v?ste&gﬁt&ﬂu&ﬂ)t h gCM
The conbi ne er e dried_ over ..filtered and evaporated to
dryness. The ?ggg%‘tﬂ‘géqm(ﬁkﬂ’g%g& Bh1%yeE Vet ecidified With cons- B tByH 3 ash
chr omat ogr aphyndusithgegtih DOM! The comBRYAISCNT REES WerdGhidd lner Rf;do, as
el uent. The Lél?eg%g@scontg?%&n%he _g&si red product %gg&ggﬂ by T.Z_. C.)
nbi v 58 TgSH{gye reas 5 tapng zed
A AL A A ol R A S 8
(CDCL3) 1. o5 BredBy flasttobeSmitofaptly hilhy #‘i‘,’ﬂza%%t-eg. 2%"4‘? M %ﬁ?‘@ Pr?bsc?ﬁgﬁzml—b,
iéﬁ_ 3. 85 (mas3fyent.ATIB6fractioss ¢ entaining)the gc@re(l b:;r?%ft @Hﬁd\@@ﬁ)b ’g.LK:.lﬂy-eie 82 (m
, arom : r : . Bu 0xaz
Preparation %bb‘é&za.“ ge :%%B'Ogb{lfrqs{dh[l%&%ﬁuﬁh‘ﬁzﬁ Vcw&g%%%lh/ 1

hexane 1:2 to give a total yield of 24.92 g (55%). .

'H-NMR (CDCl): 1.95-2.15 (m, 1 H, FmocNCH,CHH), 2.24-2.47 (m, 1 H,
FmocNCH,CHH), 3.43-3.85 (m, 3H), 4.06-4.58 (m, 4H), 6.2 (br s, 1H, COOH)
7.11-7.82 (m, 13 H, arom. Hs).

2.2 Preparation of H{S(OtBu)'¥(oxaz) L]NMe;

2.2.1 Preparation of Dipeptide I:

(0]
) O
N\)k ZHN\/[L
thc// OMe : 'f:l' OzMB
\OtBu I

10.0 g Methyl N-(diphenylmethylen)glycinate (M.J. O’Donnell, R. L. Polt, J.
Org. Chem. 1982, 47, 2663-2666) were added to a solution of 4.87 g KOtBu in 100
m] dry THF at -5 °C and the resulting solution was stirred at 0 °C for 15 min. This
solution was added over 3.5 h to a solution of 7.1 ml isobutyric acid chloride in 300
ml dry THF at —78 °C. After addition was completed the orange reaction mixture
was allowed to reach r.t. The resulting yellow solution was treated with 200 ml 1 N
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10.0 g Methyl N (di phenyl net hyl en)glycinate-(MJ. O ell, R b o olt, J.
Org. Chem 1982, 47, 2663-2666) were added to a sol : QBu in
100 m dry THE at -5 C and the resulting solution was stirred at 0 C for
15 min. This solution was added over 3.5 h to a solution of 7.1 nj

i sobutyric acid chloride in 300 m dry THE at -78 C. After addition was
conpl eted the orange reaction m xture was allowed to reach r.t. The
resulting yellqQw solution was treated with 200 ni N 64, 21 Septenber,
2006 G andiGinahfi: ERRaga ShRvGa: Bt for> Fop. T RTGRRICTRRIVER J5a%i c

sol vent was eeapdpARIRRr HAGEH pr@OUE eTheRh CRFe vibs whERedaRith biyIGkedRT4 WasShed

w th ethyl ace&ate (4 x 100 nml) and evaporated to dryness to give 10.2 ¢

resi due. 11. 480 jlandsverampedi dimesstoiel Wekis residee0 n  dry THE under an

at nosphere of Ar and the solution was cooled to -18 C. 5.48 in 1
Triethyl anine welR6edgezist:qiduniURdwRY dissdlved St dshlTuPfREeBtlg. The

suspension was stjrred at -18 C for 15 m.n. The above residue was added

and a sol uti graspheze 28 Afjandithe selntiomyaseogled to-H G 345 Trethveramg
dropwi se ovekyede Added\i"élﬁﬁve@gﬂihii 211 13088yl &ﬁ&%f&%lﬁfé. Ws&%ﬁﬁ%ﬁ%ﬁ%ﬁ%ﬁ stirred

at -18 C for additional 1. and then allowed to reach r.t. Saturated ag.
NaCd sol uti oft (BOEC Py 1iamingdlie @benedresidue miax tadded guaba sghition of 54% ml5 i n.

The ag. | ayey; i dj | (.3 100 m).
The conbi nod sy emie B 86 6l AP IALELES ot Bt DH 43ted Basiph s 12, 3
m), dried ovenplplad 8@spspfensivewasstared abvE fat ediitionatll f hesd thehhwlowed i due was
urified b I chropat ogr a usid | ,acet at.e / xane (1:3 -* 1:2
gs el uent ytgo%?é\}jer' 23U jﬁ‘%%%%éfsgf(uﬁgn?g@/%dmé %%?mp@’s“ax Plf e of )
di ast er eoner stirredHor NVRi(. GBER) layet w9 sdparfled aidlextrittedmi/dietiyBether 3. 05 (sp, 1
H CHWw2), 3,38 s 3. 45 | H,.CHHOQ Bu), 3,78,.3. 2 s, H Owe),

3. 75-3.8)8 ( b} smi)y ,°°“E5r‘3}§&°§6"3° .%%ng?el"éﬂs’e‘?ﬂw’flP{Z%@(fl‘)ﬁ;‘??e%ﬂ%ﬂ(ﬁa? J =
6.8 Hz, | H 56CEE@ded dver Wa, ) fiftered did apdRaBRtE dNHbss. Thé Fesldfbowhin S5 H,
Ph), 7.95 (br s am de-NH). 2.2.2 Preparation of ZgS(Q Bu) T( oxaz) LIOwe

1 H
0 0 OZHN', " ,plgif’gmﬂy flask elrpmatqeEphusing ethyl acetate / hexane (1:3 — 1:2) as eluent
to give 14.4 g (84%) of the desired compound as a mixture of diastereomers. 'H-

NMR (CDCl): 1.09-1.28 (m 15 H, CHMe;, iBu), 3.05 (sp, 1 H, CHMe;), 3.38 —
345 (m, 1 H, CHHOtBu), 3.78, 3.79 (2 s, 3 H, OMe), 3.75-3.88 (br s, 1 H,
CHHO1Bu), 5.05-5.18 (m, 2 H, CH,Ph), 5.38 (4, J = 6.8 Hz, 1 H, COCHCO), 5.70
(br s, 1 H, carbamate-NH), 7.25-7.42 (m, 5 H, Ph), 7.95 (br s, 1 H, amide-NH).

2.2.2  Preparation of Z{S(OtBu) ¥(oxaz)L] OMe

fa)
O 0
ZHN\)k ————*  ZHN N \
T ﬁ COsMe ¥ N CO-Me

\ I \OtBu

OiBu

Flsse—
e

55.0 g Triphenylphosphineoxide and 31.3 m] DBU were added to a solution of 30.5
g of the dipeptide I in 38 ml dry carbontetrachloride, 38 ml dry acetonitrile and 38

65



H\OQBUr \QBu 55.0 g Triphenyl phosphi neoxi de and 31.3 m DBU wer dded
to a solution of 30.5 g of the dipeptide | in 38 n teml{;er 2008
carbontetrachloride, 38 m dry acetonitrile and 38 65 21 Septenber, 2006
m dry pyridine at O C. The resulting m xture was stirred at r.t. for 20 h.
The solvents were renoved under reduced pressure and the residue was
coevapor at ed vm'th toluene (4 x 150 m). The resulting residue was

di ssol ved in °CS Gl L QMLNPRHMGEE NRLL Wl A%t 8020 b, Th
KHSO4- sol uti on (5 xp)g%e {@arcfg pH 7 phosphate buffer ( 2 x 150 in EJ1)

dried over N z2SoMs Werp ﬂen@&dawvde@xfépmdanre@unemlﬂrtbﬁé@sdueﬂﬁ@ coeEapomied wa
taken up in 4

“filtered. The "}"&TWEP]“ g@/\/}égﬁgop&en g‘tﬂhgg %@ﬁ“ #‘ﬁ?(gql ?1?9 300
mM hexane werseluticuleds wnslheﬂhaﬂrze;s GV& ]iCHQOs—atslptmmﬂSonZGﬁasl)ag&pH uhwisplted and
filtered. The | |1rat orat d ss.and t esid S
purified by f Ibéfgflﬁrg gﬁ@%@b f/’ vﬁrs ét ﬁ(%miﬁ%q gt deg?a%‘em%%’g% as
el Iuent HE ﬁ M% i \(/Q‘es?(ﬂle?w@ takap iiaf450tﬂile?tt|13yltalceta1eaﬁﬁmemﬂzsm_sﬁns+aisa&ﬁbwﬁ%aﬁd 8W64
oi l. u , :
(dd. 3 =, The Sy Vs ponceniertbiny B gptinn ol igpl S0 ke

CHHQ: Bu) 3 9Q;vc§'§ add&l khd @@iesulﬂn@@u@eﬁéoﬂ Ras Mgaih ddmca@limmueréd IBhe(s, 2
i CRPh), 5.79 (br d ) =74 b LHONGL 7207 4L (m H Ph). 2. 2.

Prepar at i on offiltrgte( mmvanore@s%aﬁb IEIJN%“Z apd 81°ZFN1®°NW@«/B"£P‘TN‘1 kiefash, 1
20 S B0y’ P(ox ST sy T PORRE! hogfp O3l clibutho sive 267 g (85%) of
the title compound as a slighily yellow oil. TH-NMR (CDCl3): 1. 07 (s 9 H, tBu),
1.23-1.28 {m, 6 H, CHMe»), 3.64 (dd, ¥=, 1 H, 4.0, 9.2 Hz, 1 H, CHHOtBu), 3.68-
3.85 (m, 2 H, CHMe;, CHHOtBu), 3.90 (s , 3 H, OMe), 5.00-5.11 (br m, 1 H,
CHNHCO), 5.13 (s, 2 H, CH,Ph), 5.79 (br d, J = 7.4 Hz, 1 H, NH), 7.25-7.41 (m, 5
H, Ph).

3

2.2.3  Preparation of ZfS(0tBu) Floxaz}L]NMe;

ZHN \A \
O.Me

OtBu

- 66



solution was cooled to 0 C A solution of 1.84 g LiOd.in 80 ni water was
added dropwi se over 35 mn. The m xture was stirred T, 3 and
at r.t. for 16 h. The solution was neutralized with 1 N HCl and net hanol
was evaporated under reduced pressure. The resulting aq. solution was
acidified to pH4 with 1 NHCO and extracted with DCM (4 x 100 nil). The
conbi ned organic |layers w ere dried over Na2SO4, filtered and evaporat ed.
The residue was dissolved in 250 mM dry DMF and the solution was cooled to
0O C. After addition of 11.3 g HOBt, 14.1 g EDCl, 7.6 m triethyl am ne,
13.8 g di net hyl am ne hydrochl oride and another 15.7 m triethylam ne the
m xture was stirred for 17 h at r.t. The solution was evaporated under
reduced pressure and the resulting residue was coevaporated with toI uene (1

x 100 nil). The rdsilqéS@RBu) Blosar)LIOMe wandissalteddn B méwtlutl@lan

resul ting suspension t d a 5%
KHSO4 sol uti &ﬁ%nfﬁﬁm%§,b g Sgﬁﬁu?gfgggﬁaﬂtﬂ%& sol U |on ?‘%S%é%lo o

and pH 7 pho&ms;awhee bva‘rBermlﬁZThexﬁﬁﬁerv)as stirfddent Or°Gafiot l:.SIl'ez;tdratwasfodm kd over
Na2SO4, filt nd evapor e h’i (ﬂue was rified Ia h

chr omat ogr ap ‘Ffﬁ’ne‘f"ffy?e“ ﬁt"?é‘ i%i %‘}m’goi "éﬂs vﬁPo n@%r 23.3 g
(929 of the r&aﬂcw pERERE ThE re3sltiag a@lsbzuuoiﬂwuml&eﬁmfm 4lwi@1 NSHCB&IH tBu)
1.22-1.26 (m 6 H, CHI\/EZ 3.03 18 (2 s Iﬁ%i 5&.‘(’

7.0 Hz, 1 Hextpptedyithd @d’aw%mi) 4 1’6 coﬂlbeleﬂlz"fgaf‘%‘ayw I‘B%‘ QVerg' (br

in, 1 H’ CHH@B?EQ)‘;, ﬁlﬂ&re%%.né epa%ofal&rd 'I‘He reidik w%'mmed 1525@11‘5 DMP and H,
CH, -Ph), 5.70 (b H, Ph) 67 21

Sept enber, 20b®solgtian, masmoelp@tcaﬁ ?@nﬁm pp@'é')@ eﬁbl 37g 61@32; 4JNMEP@ 76ml \

HZN' Nhe ZH%&% e, \/ 113§| @ (alméthﬁaﬁlgquly@o@Monde and another 15.7 ml
triethylamine the mixture was stirred for 17 h at r.t. The solution was evaporated
under reduced pressure and the resulting residue was coevaporated with toluene (1 x
100 ml). The residue was taken up in 400 m! ethyl acetate, the resulting suspension
was filtered and the filtrate was washed with aq. 5% KHSO, solution (3 x 100 ml),
aq. saturated NaHCO; solution (2 x 100 ml) and pH 7 phosphate buffer (2 x 100 ml).
The organic layer was dried over Na,SOy, filtered and evaporated. The residue was
purified by flash chromatography using ethyl acetate / hexane (2:3) as eluent to give
23.3 g (92%) of the title compound as an oil. "H-NMR (CDCly): 1.07 (s, 9 H, tBu),
1.22-1.26 (m, 6 H, CHMe,), 3.03,3.18 (25,2 x 3 H, NMey), 3.51 (sp, = 7.0 Hz, 1
H, CHMey), 3.65 (dd, J = 4.0, 8.8 Hz, 1 H, CHHOtBu), 3.78 (br m, 1 I, CHHO{Bu),
4.98-5.09 (br m, 1 H, CHNHCO), 5.10-5.21 (m, 2 H, CHzPh), 5.70 (brd, J = 7.3 Hz,
1 H, NH), 7.21-7.45 (m, 5 H, Ph).
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A solution of 23.3 g Z[ S(OBu) T(oxaz) L] NMe2 in 100 m hanol .was ded to
a suspension of 2.35 g Pd/C (10% under an at rmsphere’“’—gﬁ—en%%&gﬁg t he
m xture was stirred at r.t. for 18 h. The suspension was filtered through
Celite and the filtrate was evaporated to dryness to give 14.5 g (90% of

the title conpound. 'H NWR (CDC13): 1.15 (s, 9 H, tBu), 1..27 (d, J =7.0
Hz, 6 H CHW,) 2.04 (s, 2 H NH2), 3.04, 3.23 (2 s, 2 x 3 H Nw2), 3.50

(sp,J-?O dd = 6.5, 88Hz 1 H CHHO Bu),
3.69 (dd, J ﬁ" ]}”?‘@“‘F‘ﬁyﬁ)@(&B@%@ 214 (dd, J = 4.4, 6.5 Hz, 1 H,
CHNH2) .. 2.3 Preparation of H PhPro-2-chl orotrltyl resin A solution of 7.4 ¢
Fnoc-j 3PhPro-OH in 120 ml dry DCM was added to 12.0 g 2-chlorotrityl
chloride resin (0.83 mmol /g, Novabiochem. D PEA (3.0 m) was added and
the m xture was shaken for 10 min. Additional 4.5 nml DI PEA were
shaki ng was continued for 145 m Met-hanol (10 m) was added the\m xture
was shaken for another 25 mn. T
(5 x 100 m), methanol (2 x 10 M) and DCM (4 x 100 rﬂ) sanpl e

was dried carefully and de cted with DCM / piperidine 11) for 30
of the resurtTnyg F i perRdi neAaddugctiMe;
'Wt%dlng of 0.54 | / g "§The rgnmai ni ng

mn. Photonetric determn tlor\

(absorption at 301 2 a

resin was treated with 300 nMiNDCM [land 80 m piperidineZat r.t. for

nmn, washed with DCM (1® x 100 m) Jland 68 21 Septenber. \{006 di et Ryl
ether (4 x 80 m) and drt in vacdo to give 14.37 g HAPhP#®2-chlorotrityl
resin. 2.4. Preparation of Ac- Cha- Gog-Tic-Ne-[|I PhPro-[ S P(oxaz) LINMe2
(P53) The peptididom rreti c was prepared by Fnoc soI i d phase synthesis

starting with H PhPr r ot L} ori 1.3 mmol)
ina50m reacti 8f9# ?t% e%t%ﬁlﬁgj(?’?af‘ﬂﬁ blgﬁ she %D\}a%%sed
Chenifech ACTQ@ded tBQtSdu@pefiMBh of BQSWﬁ;EdfGE(lw%FdndHﬂfanlﬁmﬂspﬁaé loﬂgydrbgen’zﬁﬁil n wth
DME (4x] min. e resi:n was deprot ected using a 20% sql

pi peri di ne i ﬁﬁWW@WSrﬁlﬁed . 16 18 . JKhefuspensiny “féﬁaﬂ@{?g gebtevvas hed
\(Mlg gODNmf (éogﬁmé gﬁluﬁgy\’vﬁt EQBOMRA 100 afyhbgdtoogivebm addicgdoqy opfnErmeN eCH
compound. '"H-NM (CDCI:,) 1.15 (s 9 H, {Bu), 1. 27 (d J=7.0 Hz, 6 H, CHMe,),
2.04 (s,2 H, NH3), 3.04, 3.23(2 5, 2x 3 H, NMe), 3.50 (sp, I = 7.0 Hz,1 H,
CHMe,), 3.60 (dd, J = 6.5, 8.8 Hz, 1 H, CHHOtBu), 3.69 (dd, J=4.4,88 Hz, 1 H,

CHHOBu), 4.14 (dd, J = 4.4, 6.5 Hz, 1 H, CHNH,).

2.3  Preparation of HPhPro-2-chlorotrityl resin

A solution of 7.4 g Fmoc-fPhPro-OH in 120 ml dry DCM was added to 12.0
g 2-chlorotrityl chloride resin (0.83 mmol/g, Novabiochem). DIPEA (3.0 ml) was
added and the mixture was shaken for 10 min. Additional 4.5 ml DIPEA were added
and shaking was continued for 145 min. Methanol (10 ml) was added the mixture
was shaken for another 25 min. The resin \;vas filtered off, washed with DCM (5 x
100 ml), methanol (2 x 100 ml) and DCM (4 x 100 ml). A small sample was dried
carefully and deprotected with DCM / piperidine (1:1) for 30 min. Photometric
determination of the resulting Fmoc-piperidine adduct (absorption at 301 nm) gave a
resin loading of 0.54 mmol/g. The remaining resin was treated with 100 m1 DCM
and 80 ml piperidine at r.t. for 160 min, washed with DCM (10 x 100 ml) and
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(600 ng, 3.9 mol ), and DIC (0.61 m, 3.9 mmol). The cougllng Wwas %6t for
18 h, washed with DMF (7x20 m). A small portion was 20
conpletion of acylation using the Chloranil test (J. Blake, CH Li, Int.
J. Peptide Protein Res., 1975, 7, 495). The resin was capped using a
solution of acetic anhydride (2 M and DWVAP (0.1 M in D UT (20 m, 1 x10
m n) and subsequently washed with DM (12x20 m ). The resin was
deprotected, washed, capped and washed as above and co ed with FnocTi cOH
(1756 . 5.0 tbph ctherei ROmmBgng driet 3 aeup Jo sl LB PRATBRIGrr2-chlorotasl . mol )
in 8 M DVF for. 75 mn. The resin was deprotected, washed, capped and
washed as above and coupled with FnocGog(Pnt) OH (1.35 g, 1.95 mmol), HOBt
(0.3 g, 1.95 mol) and DIC (0.305 mM, 1.95 mol) in 7 m DI\/F for 16 h. The

[ d t | ed th
FrocChact (178 o Mfarataaede,ciaPeRg TSP S @RAYEIME (a9l TF v
mml) in 8 m DVF TherpeBtididomBingatio tverstireparainbly Raet selil plese synthdsiscstarting as

b d I f d t t
g DD (0. S e AR bET BRR mll | AR hEo SO RS (2 [
DVF (12x20 mQe,ssell/ﬁfﬂ:zﬂ@BMS%tlﬂﬂje,boEbﬁQAﬁﬁamedﬁhémmmTﬁﬂ. in vacuo. 69 21

Septenber; 2006 The resin was treated wwth 33 mM DCM/ trifluoroethanol /
acetic acid (8:1:

[ [ : for 45 f|| d a
/ trifluoroet hano]ﬂ‘?smasé”eewllgw% e(‘{;lri}bf) hﬂg%ﬁoreg Wﬁ&%gﬁm M Hexane
\éver e addeddt d{;ﬁ&esﬁ lvdg‘s ﬂé}ir&t,ecbédlﬁmg"aeﬁﬂ%tsomﬂo@oﬁﬁﬂﬁﬂuwmmlé‘eléémaméﬂ to
ryness an ter3| ue, Wa ate - e X
gi ze 1.188 g B éP aelesaaly. ”@%é“%?@ )W’*Fg?,d NF%I?JIQBRE@(’%QC‘P'S ARAAYASY A e vvas
di ssol ved in garddd dﬁ&ﬁy%ﬁ&ﬂ@fﬁﬂ@ﬂ}ﬁébliglmtﬁngﬁ!)Qfmol)iml(s)mnﬂf H32: Ny

HOBt, 642 ng H S(O Bu) T(oxaz) LINVe2 415 rTB the sol ution was
stirred for 16 ﬁlga§ 9onmol,#d N6t @S mig 319 mmoD. The cgyplingwarkft faR L8 hy erpyed

under reduced, o5& SHLEDRAL 7;&@ rﬁsSAdk&ﬁamar&éhsm ¥Rikdd fROcdipl &ty bt

acetate. The SOF]U'[IOI’I was se wth aq. 5% KHSO4 solution (1 x 40 m),
saturated acpcyREMODENg theyChlorand et {H B’lalpfh dl:,Hh &4, dnbJf Peptidedirplein Reser

Na2SO4, filt elrﬁg, ’EQQS). The resin was capped using a solution of acetic anhydride (2 M) and
DMAP (0.1 M)in DMF (20 m1l, 1 x10 min) and s ubsequently washed with DMF
(12x20 ml). The resin was deprotected, washed, capped and washed as above and
coupled with FmocTicOH (1.56 g, 3.9 mmol), TBTU (1.26 g, 3.9 mmol) and DIPEA
(0.71 ml, 4.16 mmol) in 8 ml DMF for 75 min.

The resin was deprotected, washed, capped and washed as above and
coupled with FmocGpg(Pme)OH (1.35 g, 1.95 mmol), HOBt (0.3 g, 1.95 mmol) and
DIC (0.305 ml, 1.95 mmol) in 7 mi DMF for 16 h,

The resin was deprotected, washed, capped and washed as above and
coupled with FmocChaOH (1.54 g, 3.9 mmol), HOBt (0.6 g, 3.9 mmol) and DIC
(0.61 ml, 3.9 mmol) in 8 ml DMF for 3 h.

Deprotection and washing was carried out as above and capping was
performed by treatment with acetic anhydride (2 M) and DMAP (0.1 M) in 20 ml
DMF for 3 x 20 min. The resin was washed with DMF (12x20 ml), MeOH (3x50
ml), Et;O (3x40 ml) and dried in vacuo.
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evaporated to dryness. The residue was treated with 20_m of TFA / ter /
t hi oani sole / 1,2-ethanedithiol / triethylsilane 85. 5%@%7 h
at r.t. The product was precipitated by adding 550 m of chilled diethyl
ether to the solution. The suspension was centrifuged at 3300 rpmfor 10

m n, the supernatant was discarded, the precipitate was resuspended in
chilled ether, centrifuged again and the supernat ant was once again

di scarded. The preﬁeo\}l\%l?jtewag\\%&gggﬁ% 3v]§ﬁ[e) E%Al?ac&ﬂqC%(%@?q TFA.

The organic sol ven e uce pressure an
sol ution was hreefe 4 ndg Slithed andUkeshed ot s mwcmj)mﬂmoghmoi i acetisy HPLC

using a gradien | TEA 1O | 5 u

Ac- Cﬁa Ggg Ti“'d‘s l(ﬁé 13 éolg rgi bm'a%ﬁﬂgl%agm?n?ﬁﬁﬁe %ﬁ dgtro'ogl g\g‘s{h%
characteri ZedrethﬁQ%ﬁspeﬁ@&P%ﬁ@BﬁpbmeML@knéEﬂﬁnﬁ/&e Mbidus 526 4oS&ikportatdd+) |
1102. 53 (MWK+). . Preparation of Ac-C ha(@‘rﬁ-_&c NI 3

/1Pl aPro-[ S Yw&alzl)qz@mxé’ﬂ(lﬁ%mﬂ) trgrve Lighs f sHd%ets %ﬁ?gmgﬂ‘é'w%si ng
simlar met hogglpgYHH. Olﬂef}@élduecwa%%ks%édﬁm PR IDNER amflc&méd 810 . e er

scale using |less resin, m reaction vessel and 7 sol vent Eortlons

for swelling, addasdm ¢fg332cmpyﬁ% %M&@M‘I’W)Mh%%%mg@ Blid

phase synt hes n Bh

DI C (3 equi va*hgr‘?f)gﬂgﬁc %Fg?d ;icg‘ ;hcé\gﬁlﬁl %gd’%ﬁn%%qﬁ%h&qhe u@?%l]ggérsmcﬂ CcOH
(3eq), TBTU (#uwepd amderDieBiodd (Feduegind dre fesidud, wasodiglolved ior0 Wilcethyds done
Sept amber - 2085 b E RS il e KAy soitiop (O mISsanfeiedC ) ¢ or
3 h. The sol Uid NuHCOY RMtRte d&ﬁ%ﬂ&rﬂhoﬁﬂmawﬁuﬂbrsm e SNa} DY) Yﬂteneda)ﬂi] NMVe2
hand at r ¢ pEpomBAD degssy T8GIERM HRXATPELD PAbRL LA Jo"aFyfess. and
the residue Wiahisa! £l 2WRedibfhl// tﬂéﬁérﬁilaﬁe b gas ol for /3.4 n2xathamed ¢ hi ol
[ triethylsilane 85. tgro duct was

preci pitated mydudmasgsrmtatﬁd'wadﬁlmg 5%‘1@%@@?5 é‘Fﬂi’@’re qhie the 5P| on was
kept at OC fog, fsg'sggl[f%m} %Eé USI ﬁ%&‘égs@ﬁ{ B&d1 6 i X HEPhfpernathnt whie crude

product was puri a gradi of acetonitrile in 0.1% aq

TFA. MALDI - TOisduBledMhg precmﬁ 6 r@wrsiaeﬁﬂedlm@ﬂ%ﬁ efbionvimeitrifiged agrin aiehy |
Exanpl e 4: Pr gu%g{n%}anto was onc'g‘%ggﬁ scal%et-{ 'ﬁlel\@rgméxka@a 9 di[sé)l\%d% %cétt]ﬁil%g

and 0.1% aq TFA. The orgamc solvents were evaporated under reduced pressure and
the aq. solution was freeze dried. The crude product (931 mg) was purified by HPLC
using a gradient of acetonitrile in 0.1% aq TFA to yield 584 mg pure Ac-Cha-Gpg-
Tic-Nle-pPhPro-[S¥(oxaz)L.]NMe; x TFA. The product was characterized by mass
spectrometry, MALDI-TOF MS: M/Z = 1064.57, (MH+), 1102.53 (MK-+).

Example 3: Preparation of Ac-Cha-Arg-Tic-Nle-§PhPro-[S Hoxazy)LINMe, (P51)

This peptiodomimetic was prepared using similar methodology to that
described for Example 2.4 but on a smaller scale using less resin, a 25 ml reaction
vessel and 7 ml solvent portions for swelling, washing, capping, deprotection and
coupling during solid phase synthesis. Coupling on BPhPro was performed using
FmocNIleOH, HOBt, DIC (3 equivalents each) for 16 h, coupling on Nle was done
using FmocTicOH (3eq), TBTU (3 eq) and DIPEA (3.2 eq) for 1.5 h, coupling on
Tic was done using FmocArg(Pmc)OH, HOBt, DIC (3 eq each) for 16 h, coupling
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(P33) & Ac-Cha-Gpg-Tic Met /JPIPro JS 9' (oxaz) LIJNvea (P60) Peptiodom netic
P33 (Arg) was prepared as described in Exanple 3, excg@ﬂﬁM_@Q&m n
was coupled in coupling step 1 with FnocMet OH i nstead of FnocN eCOH.
MALDI - TOF M5: M Z = 1057.00 (MH), 1079.01 (MNa+), 1094.98 (MK+).

Pepti odom netic P60 ((Gpg) was prepared as described in Exanple 3, except
that the resin was coupled in coupling step 1 with FnocMet OH i nstead of

FrmocNl eOH, and in coupling step 3 with FnocGog(Pnt)OH, HOBt, DIC (1.5 eq
each) i nstead)no&gmm&ng(ﬂmmchm HOBt, DDE eepchlion b mmlut%tm: VB:

%Zmai?SZTchwrgw?llz ‘% %%{%@f’%z QQQ@%%&WC Met (O

éJ PhPrg ESY (a@ﬁaZﬂlEﬂleﬂcmﬂgx4 e&ﬁﬁtbmﬂbﬁfi oreCi for P%a:{d%tgrét Yoxrd 6pliie1‘mared as
escri be I N , exc e resin was ,cou | e i.n gstep
| with Frmcl\/é’? “@PPF‘HE? &aa pora aﬁ%%@’éﬁﬁﬁ ang gheripsidigwiidreatyd pith !‘8‘

(M) . Pepti Qﬁd@éf‘/@fohﬁ:sﬁéhﬁ%ne&ﬁﬁolmiﬁ Eda@ssmsﬁle.m%rms E&@W' e 3

except that the resin was coup i n_cou W|th Frmcl\/bt(O)C]—I

t
i nstead of  Fh§dNPdey waSaawclmate%&m ?4%“%58% 18,1 \sé/f tecgﬂ F‘hﬁf) Ghe HoBt

DIC (1.5 eq Zépe&kom ﬁ@% m@@&ﬁl heﬁﬁmaaﬁ @l%sté‘@ﬂs Bdsc %ﬁ HOB,
DIC (3 eq each) MALDI VH) | 120 70

1136. 68 ( MK+)The Emlmpr@uet warmmﬁpéby am@r usmgr aczradwtg:vf Beedenitrile in 0 1% aq

:‘VE E OL;;);]ES &NL@X( Wﬁi@%%o@% 03% Wﬁ’ﬁ? waﬁg(idr;g%'g goﬁggg in Exarrpl e 4

except for that the resin was coupl ed in coupling step 2 wwth racemc
FrmocDi scOH i nstead of FnocTicOH The resulting two di astereoners were

separ at ed at Buawpie rfal HF?!E@‘WEpOf ubd-Gla-drgrTactMenfPProdSfexscilfiNMezi n 0. 1%

f (r:]a;(I:-;E: f\anj?iﬂf?ﬁé%ﬁc- g = MR @%&#Wﬁﬁ w1 [a%t“ Fon
2
e 2 oA PSR B e BB, By
that the resin was coupled in coupling step 1 with FmocMetOH instead of

FmocNleOH. MALDI-TOF MS: M/Z = 1057.00 (MH=), 1079.01 (MNa+), 1094.98
(MKH).

Peptiodomimetic P60 (Gpg) was prepared as described in Example 3, except
that the resin was coupled in coupling step 1 with FmocMetOH instead of
FmocNleOH, and in coupling step 3 with FmocGpg(Pmc)OH, HOBt, DIC (1.5 eq

~each) instead of FmocArg(Pmc)OH, HOBt and DIC (3 eq each). MALDI-TOF MS:
M/Z = 1082.54 (MH+), 1120.51 (MK+).

Example 5: Preparation of Ac-Cha-Arg-Tic-Met( O)—ﬂPhPro—[S T(omz)LjNMe 2
(P43) & Ac-Cha-Gpg-Tic-Met(0)-fPhPro-{S Hoxazr) L]NMe: (P4 7’)

Peptiodomimetic P43 (Arg) was prepared as described in Example 3 except
that the resin was coupled in coupling step 1 with FmocMet{O)OH instead of
FmocNleOH. MALDI-TOF MS: M/Z = 1072.57 (MH+).

Peptiodomimetic P47 {(Gpg) was prepared as described in Example 3, except
that the resin was coupled in coupling step 1 with FmocMet(O)OH instead of
FmocNIeOH , and in coupling step 3 with FmocGpg(Pmc)OH, HOBt, DIC (1.5 eq
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1058. 66 (MNa+), 1080.63 (MK+). MALDI-TOF M5 (P40-2): Zs: 042. 6 0 ),
1058. 66 (MWMNa+), 1080.62 (MK+). Peptiodom netic P41 ( £ as
P60 in Exanple 4 except for that the resin was coupled in coupling step 2
with racem c FnocDi scOH i nstead of FnocTicOH The resulting two

di astereoners were separated at the final HPLC step using a gradient of
acetonitrile in 0.1% aq TFA. Each stereoi soner was isolated and denoted as

either the "f %ﬁéh? ihgtauat prmﬁéAkfgtPﬂc@QH; HoBY, tﬂl@ E&HH)" PRTERITOR NM§ES

"slow' fraction sufflxed in thé conpound narres and tested separately

in the subsedédtl Q?SJMMIML TROIAN Ny 1HB6.68 (P41-1): M Z = 1068. 43
(M+), 1106.38 (MK+). MALDI -TOF MS (P41-2): MIZ = 1068.42 (MH), 1106. 36
(MK+). Exanple 7: Preparation of Ac-Cha-Gpg-Ti cNl e- NHCH2CH2Ph (P69) & Ac-
Cha- Arg- Ti c- Nmambwammpwg&) of - Ac-Ch DRLDERM eﬂPPmoe (R AR

resin The resin was prepared using siml ar met hodol ogy to that’ descri bed in

Exanpl e 2 st efP4) & Ae-CimiGrgeRiscOfefR:BI0-ff) Hana) RINMeAPelr i tyl chlori de
resin (7.45 72 21 Septenber. 2006 ¢, 0.83 nmol/g, Novabi ochem) to yield
7.77 g HN e- 2- chl oPaptiofemimetie 46 (Arg)awtisngade 6. B3 imﬁ;dabm)a4é’xcszfoethat i on

of Ac- Cha- P The tidamnetics u g
simlar metG]ﬁgg1 Ir%%gl?/-q%%s %\I(P@ "*9*8 03?% 2 w@ \A?HEP"@&“@L F’é@to{%on and
cou]E)I i ngdusi nBmbiTieOR- Th%msﬂhﬁgtv@d daamﬁsmﬂeré ﬁrcﬁ&egérgtegiguﬁih ififgl FrL.dN \)/vas g
erfornmed usin TBTU 1 DI PEA 1.44 mmo an
Igrchi COH (1. d%@ ?’ﬁ%ﬁ%?mflﬂe?lw o[BI T Ayj Each éée&f@eﬁameﬁyawﬂﬁteéﬁn@ 5 h.
Coupl i ng on Tcﬂtﬁm’ﬂtﬁ%s(‘eathéiﬂﬁ ‘G ﬁﬁdﬁbﬁ §mfﬁiﬁ§@9(u?@ﬁ‘e) %Mnéﬂaﬂes)qyrqge mol ) ,

HOBt (0.26 g,,.0.68 mpl) and DI C ( , 68 mmol ) over 17
h and coupling ? %%éﬂf&as%-%\m Ilhc GPWBQ‘EJﬁla'@qle@h 28d tejtedlse%atﬁlmn)the HOBt

(0.52 g, 1. 35sdmhéntaﬂglogc£i £s9ay'§3M)S1LDI ﬁoﬁ%@"{?&d 1): M@zmw@/ﬁ? ‘Q@i@z 5 h.
Conpl etion of couplin hecked by Kal ser ‘test” or Chloroani
respectively Ys8. ﬁﬁa(MgP‘F) 611089:53 (MISRDOMARRI-TOB; d6hEPH0-24 MEDS; 1042.69

(MH+), 1058.66 (MNa+), 1080.62 (MK+).

Peptiodomiméﬁc P41 (Gpg) was prepared as P60 in Example 4 except for
that the resin was coupled i;:n coupling step 2 with racemic FmocDiscOH instead of
FmocTicOH. The resulting two diastereomers were separated at the final HPLC step
using a gradient of acetonitrile in 0.1% aq TFA. BEach stereoisomer was isolated and
denoted as either the “fast” fraction (suffixed —1 in the compound names) or the
“slow” fraction (suffixed -2 in the componmd names), and tested separately in the

subsequent biological assays.

MALDI-TaOF MS (P41-1): M/Z = 106843 (MH+), 110638 (MK+).
MALDI-TOF MS (P41-2): M/Z = 1068.42 (ME+), 110636 (MK-+).

Example 7: Preparation of Ac-Cha-Gpg-Tic-Nle-NHCH,CH.Pl: (P69) & Ac-
Cha-Arg-Tic-Nle-NHCH;CHPh (P82)

7.1  Preparation of HNle-2-chlorotrityl resin
The resin was prepared using similar methodology to that described in
Example 2 step 2.3 from FmocNieOH (4.37 g) and 2-chlorotrityl chloride resin (7.45

72




J. Blake, CH Li, Int. J. Peptide Protein Res., 197 g 495 A‘; g final
acetylation, resin cleavage and evaporation (anal og %—%Ml 59 ¢
crude Ac-Cha- Gpg(Pnt)-Tic-Ne-OH was isolated. 7.3 Preparation of

Ac- Cha- Gpg- Ti c- Nl e- NHCH2CH2Ph (P69) A sol ution of

Ac- Cha- Gpg(Pnt)-Tic-Nle-OH (730 ng, 0.78 mmol) in 5 mM dry DVF was treated

with HOBt (239 ng, 1.56 mml), PyBOP (812 ng, 1.56 mml) and

2- Phenyl et hyl ami.pne (0.4 at 0. C The reac |on stirred
at 0 C for 1.355nﬁ N""f‘bm?bSP%S YP‘FIa THd %m%%‘lchl%@“’é&/ adipginder
reduced presgup the residue was treated with 10 ni - of TFA/ wat er /

thi oanisole / 1,2-ethanedithiol / triethylsilane 35.5:5:5:2.5:2 for 4 h at
r.t. The product was precipitated by adding 500 mM of chilled diethyl

ether to theygol upiepamﬁoﬁhﬂ&@mn?g@h@aﬁcwamfuged at 3300 rpmfor 10
mn, the supernat nt was. di scarde

i n, [ the precipitate us ded in
chilled ether, % PERRfOHUmEHES Wﬁ‘i‘?dp'le%e‘?s‘ﬁﬂgr ﬁ%%t‘%g’& E’ag’&
di scar ded. Tb&cﬁm%plakﬁhﬁewaﬁbﬁuﬁﬁ%mﬂl dnd ReFP siid HRle-28Mlofbidty?0 aq TFA.

The organi c sol vents were evaporated under reducedﬁ:gT essure and he aq.
)

sol uti on wasreind@2@ g Ceupling e Ne uties partoamed vsinms TBIY) (1048, g5 mmel: by HPLC
d t

ho Cna g PEA G RL BI bl eilocifORT A0 70 55 i) n T Bl

char act er i zewithya nmupling) dimer ofiet 2.9, b. (Fauplingl ©R IW& Wag carrigd . @it OysigvH+) |,

793. 286 ( M\a

simlar gret hI(J)f ?%%B}éﬁﬁt)%escrﬁ?%goﬂ?ﬁ@i 6%@%@?‘?\?(0'.% "

HN e- 2- chl orml,r@.6% ey iim 6(iak DMF evér 17 h ast etaxiﬂmg)fonl-((}]bflmascﬁoﬁeoht}orot rityl
hlorid in, ' i i BTU (3

o e o keSO 9, M Bl S0 9 G SR B gl ¢

Froc Ar g( Prc) 085 mirkdBf in 6BhIDKE over B8ENTothpletichlofltoulidig s RBedkBd By Haiswes done

usi ng FnmocChaCH, each The sol ution couBI ing was
carried out 'iﬁ%‘loﬁé:hhf‘(@“]ﬁ?r“éﬁ?ﬂ?@ft’rﬁ’ﬂy)@ni(ﬂ’é“(2“&({)‘97091@3?1 Biockem. 3tha ByBoP (2

eq) in DVF af gk, €3, 1} B, @nﬂspﬁﬁe Pr&e:n ek, ﬂﬁsh?' 4-55)91%[1?%%%151' ABiylHishur e was

treated as described in anpl e 3. The crude product was purified by HPLC
usi ng a gr adictintcleaypgegaed @FﬁPPFaFlP% (mlqg toesanpte A ONAEDIE Pode MR-Clg-z =

745. 61 ( M'I"')Gpﬁﬁrznc)sﬁc-N]e-OH was isolated.

7.3 Preparation of Ac-Cha-Gpg-Tic-Nle-NHCH,CH,Ph (P69)

A solution of Ac-Cha-Gpg(Pmc)-Tic-Nle-OH (730 mg, 0.78 mmol) in 5 m!
dry DMF was treated with HOBt (239 mg, 1.56 mmol), PyBOP (812 mg, 1.56
mmol) and 2-Phenylethylamine (0.45 ml, 3.65 mmol) at 0 °C. The reaction was
stirred at 0 °C for 1.5 h and at r.t. for 13 h. The solvent was evaporated under
reduced pressure and the residue was treated with 10 ml of TFA / water /
thioanisole / 1,2-ethanedithiol / trdethylsilane 85.5:5:5:2.5:2 for 4 h at r.t. The
product was precipitated by adding 500 m! of chilled diethyl ether to the solution.
The suspension was centrifiged at 3300 rpm for 10 min, the supernatant was
discarded, the precipitate was resuspended in chilled ether, centrifuged again and the
supernatant was once again discarded. The precipitate was dissolved in acetonitrile
and 0.1% aq TFA. The organic solvents were evaporated under reduced pressure and
the aq. solution was freeze dried. The crude product (767 mg) was purified by HPLC
using a gradient of acetonitrile in 0.1% aq. TFA to yield 256 mg pure Ac-Cha-Gpg-

73



(MNa+). Exanple 8: Preparation of Ac-Cha Arg-Tic-N eN(M)Bn (P71) &

Ac- Cha- Gpg- TicN e N(Me)Bn (P74) Peptiodom netic P71 ( d as
P82 in Exanple 7 except for that crude Ac-Cha-Arg(Pnt)-Tic-N e-OH was
reacted wth N-nethyl benzylam ne (4 eq) instead of N-(2-phenylethyl)am ne.
HPLC using a gradient of acetonitrile in 0.1% aqg TFA yielded the desired
product. MALDI-TOF M5 : MZ = 745.56 (M—|+) 783.49 (MK+). Peptiodom netic

- Cha Ch( P e AGHBR e BRHR e, SRR A8 PR e

i nstead of 2- pHALYILTOMuMe= 7HPRD, (MH¥), 73P3a M), B09262(MRBYri l e in
0.1% aq TFA yielded the desired product. MALDI -TOF M5 (P41-1): MZ = 771.63

(MB+), 793.63 (M\a e er, 200 ratjo

S Ao Chac it oo D S et outie s B Vet peiatkd. piE "Bnder iyl dBRET e Bt o)
Pept i odom net idesdeibad \fasEmmbaB bdt mglm-mchmfow Resito(Exginple07. | Ninbtead

descri bed for Zﬁ%@ Ce t for using.racem.c Fnocpi scOH i nstead
of FrocTi coH YEnHRGRESPT %r?@ﬁyllc Flh ¢ CATPImEOR; Mle Bps Jlame SusiRg e
separated at FRRTIJOR(ZPIBTY Sy shd DIFEA (8e rpB He6&ipH) bﬁrlhceww 0.1%

aq TFA and denoted as descr | bed |n Ex | e 6. DI-TOF NB (P72-1 MZ
731.57 (MH+), dpgusing Fooshng(Pmo)Syl (BWL@Fh)r@F 1, © yon =
731.56 (MH+ é\@{ﬂgg

pr epar eél u3|) ngyag;’a?nﬁégsr]ﬁ met h%é@ﬁ%(mp &E’l‘i' g9§1 ?‘E(;%é@,}t??ﬁ: W@i“agrrpl e 9,

except for usivwhg chrrisd @mNﬂ%-Pmthymme((é eﬂ),dépﬁh@h9®|anétPede)Poﬁ2
Frroc Ar g( Pnt) Go( he il | ting
two di astere(?ér’rg)rs vvereanegafrgafgéﬁgﬁp%thg&flg %Bﬁs&ﬁ&‘?%mﬁﬁ ;rgg a %%drjadl ent
of acet oni tri |descithedinlBsaapleT EAThe crude potled was pisfied bjoEWLmSmgarrp’adaeﬁt 1.

VLD TOF A5 CEIED ml%éo Ty TS5 MARRLTOR M MR T o L) falch)

(MNa-+).

Example 8: Preparation of Ac-Cha-Arg-Tic-Nle-N(Me)Bn (P71) & Ae-Cha-Gpg-
Tic-Nle-N(Me)Bn (P74)

Peptiodomimetic P71 (Gpg) was prepared as P82 in Example 7 except for that crude
Ac-Cha-Arg(Pmc)-Tic-Nle-OH was reacted with N-methylbenzylamine (4 eq)
instead of N-(2-phenylethyl)amine. HPLC using a gradient of acetonitrile in 0.1%
aq TFA yielded the desired product. MALDI-TOF MS : M/Z = 745.56 (M[—I-I-),
783.49 (MK+).

Peptiodomimetic P74 (Gpg) was prepared as P69 in Example 7 except for
that crude Ac-Cha-Gpg(Pme)-Tic-Nle-OH was reacted with N-methylbenzylamine
(4 eq ) instead of 2-phenylethylamine, HPLC using a gradient of acetonitrile in
0.1% aq TFA yielded the desired product. MALDI-TOF MS (P41-1): M/Z = 771.63
{(MH+), 793.63 (MNa+).
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Exanpl e 10: Preparation of Ac-Cha Arg-Tic Met-NH2 (PI 2 é '_A’cce_m élg-z% Ti c-

Met - NH2 (P67) 10.1 Preparation of FnocMet-Ri nkam de

FrocMet - R nkanmi de resin was prepared by Fnoc solid phase synthesis

starting with 3.65 g Fnoc-Ri nkam de resin (0.59 mml /g, Novabiochem in a
50 m reaction vessel fitted with a frit in the bottom (Advanced CheniTech
ACT90). Resin swelling was carried out by treating the resin wwth DM (4x1
mn.). The resin was deprotected using a 20% sol uti on of piperidine in DVF

(1x3 mn, 1&yample 9: Poepsrationifyicin-digBieddea N alfere (BT & der OmrGagt 0x 20

m). Acyl at phan_awas ' ut by addition of FrmocMetOH (2.4 g, 3 eq), DWF
(10 m), H&?Q{gg?@ﬁ}é?gﬂ? and DIC (1.01 m, 3 eq) and DVAP (260 ny,

0.1 eq). The co ks ﬁéﬂ& ; eihEit h Wt h DVF
(7x20 m). A srralullmphg‘go 1 ggg%‘reznbfvg%,ﬁ%%%pqlggﬁbfe wag11 ri eog E2af\ogftﬁt{i1:tl y and
depr ot ect ed ddseiibedGht P7hirpExanggle 8, ¢xtertt)fof usingtrepmniv. FmptidiseHb instead of

det er m nati op, QiTidB8 if &8l Ube TP RS R AU RFOLBLERA B 301
M gave a resin loading ¢ : m 1ol /'g. e remai Nl Ng resin-was capped

usi ng a sol uthe dinaldAPIAC etep msiag b \gthdiaie of acfdpitdledn DNBFad TFA Add deno®d/hs (20 m ,

| xI O mn) apnd suhsequent |t i _mb),, n X 40
m) and di e@%ﬁﬁﬂs"egtlﬁgﬁ‘af‘gl%-mﬁf'?%rﬁsﬁ:ﬁ%‘g%%a%é-?W’gr gg%gg
gFnocMet - Rl nivaRAge769. S5 (MK -+ OMAIIDIETEF S (RT29): KYZ sl SegMH-E); M3.5NH2 (P1)
& Ac- Cbha- Gpg-Ti.c- Met - NH2 %PG?) Peptidom netic P1 was prepared using Fnoc
solid phase @Wﬁ*ﬁe@qs’sﬂs@’gﬁ l-ng wi th FrocMet - Ri nkami de resin using the sane
protocol as described for P51 in Exanple 3, but starting with a '
deprotection st erepfisdiphiinedc FT6Mahs WaspaRal LSihgedmilas nitghddoPgy i t6 Gitlal 3€Qq) ,
TBTU (3 eq) and_DI BEA 3.2_eq) for 1.5 h, coupling on Tic was done using
FrocAr g( Pnc)4oseribegder P m Exanaple @oetqsptiiar ustng r,nOE‘gmiPFﬁlPH’oﬂORF»d)%s done

using Fnoc ( 361, ihstedd! §F Fasde SjoH, B3 Dic 84chh Rfcoby st
acetyl ati o?(gfgégha the resin vvagl%m(glghed W t héDl\/F(%\%ﬂ ?ﬂ , k/lgg-{ ?3x20 m),
Et 20 (3x20 m-1Yhe msuliigg itwio disstgrsomats wore senagated attha fnal step/usigizoani sol e
/1,2 gradient of acetonitrile in 0.1% aq TFA and denoted as described in Exarmple 6.1.
MALDI-TOF MS (P76-1): M/Z = 757.31 (MH+), 779.27 (MNa+); 795.24 (MK+).

MALDI-TOF MS (P76-2): M/Z = 757.37 (MH+), 779.34 (MNa+), 795.31 (MK+).

Example 10: Preparation of Ac-Cha-Arg-Tic-Met-NH; (P1) & Ac-Cha-Gpg-Tic-
Met-NH> (P67)

10.1 Preparation of FmocMet-Rinkamide resin:

¥FmocMet-Rinkamide resin was prepared by Fmoc solid phase synthesis
starting with 3.65 g Fmoc-Rinkamide resin (0.59 mmol/g, Novabiochem) in a 50 ml
reaction vessel fitted with a frit in the bottom {Advanced ChemTech ACTS0).

Resin swelling was carried out by treating the resin with DMF (4x1 min.).

The resin was deprotected using a 20% solution of piperidine in DMF (1x3

min, 1x7 min, 20 ml each) and subsequently washed with DMF (10x20 ml).
Acylation was carried out by addition of FmocMetOH (2.4 g, 3 eq), DMF (10 mil),
HOBt (990 mg, 3 eq), and DIC (1.01 ml, 3 eq) and DMAP (260 mg, 0.1 eq). The

~ coupling was left for 4 h and the resin was washed with DMF (7x20 ml). A small
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ethanedithiol / triethylsilane 85.5:5:5:2.5:2 for 3.5 t r.t. The resin
was filtered off, washed with TFA and the product wa € om
the filtrate by adding 200 m of chilled diethyl ether. The suspensi on was
kept at O Cfor 1 h and than treated as described in exanple 2.4. The
crude product was purified by HPLC using a gradient of acetonitrile in 0.1
% aq TFA. MALDI -TOF Ms: MZ = 659 (M#), 681 (M\a+), 697 (MK+).

Pept i donmi met i GaRpié Wil RREAN aﬁadgiho Em(?l\djﬁn 1119 ort30ahint e
resin was coupled in coupllng stefp W th FnocAr t, DIC (1.5 eq

each) i nst ead Phptomelicndefe oféipt resulying ¥rgo IR‘}aélﬁ)" adMIfﬂhSWOW M) Z

= 685.29 (Mit)h, (M@%) anpl e
11: Preparati )3n é%&% 3’& ue loa%ﬁg ﬁ/é&%ﬁ%&(/%’l%‘%éeﬁgﬂ%#%gﬁ% g’?:e(ﬁ;t - NH2
(P66) Pept|odmgatsphhmafmscmwpad@@mmmm I\/ﬁnnBMF@GEﬂammOe 10,
except for usin cDi ch step
1. The resul tuf"% (f/\%urg& gg%é%%nﬁéﬂa&&g?%% ?Jﬁ)é(?f‘ ‘fqul?'hljt step
using a gradidﬁ:ﬂiyl@iheﬁ (Eat@mmﬂ); lah@ diied Bz dacto ao §ield E&gﬂdlchwRﬁﬂ:aﬁnc&
described i n Exanple 6. MALDI-TOF M5 (P12-i): MZ = 645 (MH), 667
(MNa+). MALDI 8 MBS (P 12-2): M Z = 645 (M#), 667 (Ma+).

Pepti odom nmetic- P66 was prepared as described for Pl in Exanple 10, except

USi ng” FrocAr ot Pheb TR g of et Acs Bl @?ﬁéﬁz. D & G i el G

HOBt, DIC (3 NH:QPG’VD) in coupling step 2 The resulting two di astereorrers
wer e separated at hhe final I—Etc step u a gradient of acetonitrile in

0.1% aq TFA and deheittidgmiget] WaBQEPPfﬁ g miocesolifphase_syofbesistang. 1) -

MZ = 671.25 GhithtBmodWhbiikinildhidd/ResidB6ing tie %é profofdl 49 déMida flPrsRhe 12
Preparati on of Ac-Cha Arg Tic-Met- i PhPro NH2 P31 & Ac-Cha- Gpg-Tic Met

f 1PhPr oNH2 ( PE®3mRlp 33 bpt dding (4ith depratagiop Jtamp . wag pprhormed
Froc(3PhPI o- Ry gk rhdeTien @e&fweaécﬁqn@brﬁﬁﬁf(ﬁ% FoP8 R corpith PR S

Tic was done using FmocArg(Pmec)OH, HOBt, DIC (3 eq each) for 16 h, coupling
on Arg was done using FmocChaOH, HOBt, DIC (3 eq each) for 3 h. After the final
acetylation of Cha the resin was washed with DMF (12x7 ml), MeOH (3x20 ml),
Et;O (3x20 m1), dried in vacuo and treated with TFA / water / thioanisole / 1,2-
ethanedithiol / triethylsilane 85.5:5:5:2.5:2 for 3.5 h at 1.t. The resin was filtered off,
washed with TFA and the product was precipitated from the filtrate By adding 200
m] of chilled diethyl ether. The suspension was kept at 0 °C for 1 h and than treated

as described in example 2.4. The crude product was purified by HPLC using a
gradient of acetonitrile in 0.1% agq TFA. MALDI-TOF MS: M/Z = 659 (MI-I+) 681

(MNa+), 697 (MK+).

Peptidomimetic P67 was prepared as P1 in Example 10 except for that the
resin was coupled in coupling step 2 with FmocGpg(Pmc)OH, HOBt, DIC (1.5 eq
each) instead of FmocArg(Pmc)OH, HOBt, DIC (3 eq each). MALDI-TOF MS:
M/Z = 685.29 (MH+), 707.23 (MNa+), 723.23 (MK+).
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as described for FnocMet-Ri nkam de resin in Exanple 10,1 except fo I ng
Fnoc(3PhProCOH i nstead of FnocMet OH in coupling step 1. te on of
Ac- Cha- Arg-Tic-Met |iPhPro-NHz (P31) & Ac-Cha-(Gpg- Tic- Met - BPhPr oNH2 (P80)
Peptidom netic P31 was prepared using Fnoc solid phase synthesis starting
wi th Fnoc- (3PhPro-Ri nkam de resin using the sane protocol as described for
P51 in Exanple 3, but starting with a deprotection step. Coupling on
(3PhPro was done using FnocMetOH, HOBt, DIC (3 eq each) for 14 h, coupling
on Met was p@ﬁwlmdluﬁ’mpgrmw Acﬂfwatg@wc—MMiz:ﬂ’ééb &;lﬁd"@@@hg-( 3.2

eq) for 1.5 4 nber, 2006 coupl [ ng on Tic was done using
Fm)cArg(Pm:)OQ, %??V}%%E&??, eq each) for h, coupli ng on Arg was done
usi ng FnocChaOH, H% f

acetylation of Cha eOerJélélélu%v\ggz %ﬁ;&%r%%% §s g%sg?ﬁ%fg‘; %ﬁ Exgﬁlél The
crude product ewsept forrisiigadedmic HRloCDissOHginstegl %Iﬁ"mMTw@HaDSthn@rstdpel in 0.1%
ag TFA. MALDL:; TOE Z.= 832. 64 ( M+ Pept repared
as P31 except LEPBFei?i/B%Mq:%ga?aflﬁtﬁc*"ﬁl&% E%Enﬁﬁﬁgigq eat V\%ﬁ é:stead of
FrocAr g( Pnt) Olgradid@Bbfac@brmnﬂaheq.lmrmmmmmbueﬂgssieaqmjaad iMBkBInpEEE MB:
R S

N( Bn) CHZCHZCI:SQ RI4a% vt 1667 ation of

2- (2- Benzyl (2- hydroxy et hogy) ethyl)-carbamc acid

9H fl uoren-9-yl nmet hyl ester 1, PhCHO FnocN ~O ~OH -~CH 3.
FnocQ  2- ( 2- Ani noePFRIoglemERgis 6 W pripared 5 @ﬁ?ﬁ‘?"ﬂ"%\/\ﬁ’ém}g é%??z%ale .dry THE
(80 m). BengalegefrdRi mc&umm&ﬁ%cﬁmmmm RsedcOR| ihoeslidgystddSt 4A and

the m xture was stirre t. for 3.5 h. The resultlng solutlon was

filtered and e%céﬁpgatF&PCGﬂﬁ@&c @Hdué’&?tp@&uﬂé t Fdyi each) 1ipsigad g ofj | y
residue (89 ”W&Argfﬂhz?)df?%@ﬂ? DYES(3 eq each) in coupling step 2. The resulting two

diastereomers were separated at the final HPLC step using a gradient of acetonitrile
in 0.1% aq TFA and denoted as described in Example 6. MALDI-TOF MS (P66-1):
M/Z = 671.25 (MH+). MALDI-TOF MS (P66-2): M/Z =671.29 (MIH+).

Example 12: Preparation of Ac-Cha-Arg-Tic-Met-fiPhPro-NH; (P31) & Ac-Cha-
Gpg-Tic-Met-fPhProNH; (P80)

12.1 Preparation of FmocBPhPro-Rinkamide resin:
FmocPPhPro-Rinkamide resin was prepared by Fmoc solid phase synthesis
as described for FmocMet-Rinkamide resin in Example 10.1 except for using

FmocBPhProOH instead of FmocMetOH in coupling step 1.

12.2. Preparation of Ac-Cha-Arg-Tic-Met-8PhPro-NH; (P31) & Ac-Cha-Gpg-
Tic-Met-8PhProNH; (P30) ’
Peptidomimetic P31 was prepared using Fmoc solid phase synthesis starting
with Fmoc-PhPro-Rinkamide resin using the same protocol as described for P51 in
Example 3, but starting with a deprotection step. Coupling on BPhPro was done
using FmocMetOH, HOBt, DIC (3 eq each) for 14 b, coupling on Met was
performed using FmocTicOH (3 eq), TBTU (3 eq) and DIPEA (3.2 eq) for 1.5 h,
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di ssolved in dry THE (180 m 1) and the solution was c Igdéo C. (98
nmol ) was added and the m xture was stirred at r.t fo : g on
was quenched by addition of 5 Nag. HC (70 m). The pH was adjusted to 11
by addition of Na2CO3 and the m xture was extracted with CH2C12 (4 x ).
The conbined organic extracts were dried over K2C03, filtered and :
concentrated under 78 1 21 Septenmber. 2006 reduced pressure to yield 15.3
g 2-(2-Benzyl hangin g%% f Crude
2- (2- Benzyl amen ?;‘Hvaﬁgnol §F2}%15f9\1’§ b}i @IOBt Eﬁég?gg&%g%ﬂ;&

di oxane (25 nb)coulﬁhmﬂ(r&mmnwaileg Frr@scha HM\H@B&daKH(%%eﬂchbeﬁ&bure was

cooled to OC r ?,1‘ %zls R re was
stirred for A%}ﬁ' %%%tﬁagéf%%&%%%%n ra eﬁgdgser &%f )tbgnprie%%ure to
renove di oxafihe ciiideprodsectiwaspgrified by HPLGrusingeasgradientad hectonitriltin@-P%1g (3 x
75 m). The oy < ot jed over Na2SO4, filtered and
concentrated Eﬁée%&%@%ﬁ%u%&%%%m due was purified by flash
chromat ography using ethyl acetate / hexane (1:1) as eluent to give 9.1 g
of the title conpoPeptideminasticoi P80 ' hrasNMptep z(iElCla)s B305-c8cg (foy sy,

3.45-3.75 5 5- 68 1
o h0c 7 a5 onhadpeor J0m Bclden il Sty 2R shflafePhighygos °° (™
Frioc N( Bn) CH2 CHEOB-2{#42R) id cotplingGtepial MATBETOF M NiS=859. 19 Hay 396,14 0
2-Chlorotrityl chloride resin (4.0 g, 1.2 nmmol/g) and the m xture was

agitated for €4K#n. FnocN(Bn) CH2CH2OCH2CH20H (6.1 g, 14.7 mmol) in THE
(25 M) was added followed by pyridine (850 1, 10.5 nmol) and the m xture
was heated to 65C for 15 h. McOH (5 m) was added and heating was

conti nued for Exanple3: Hrepdramom of Ae-Chd-A e Fid. NiedBayCHR CH2DWH2CH20H CH2Cl 2

caretul 1y and waé%r%‘oc&e oaeienmairiiochacadB dglisy oo e

Photonmetric determ nation of the resulting Fnoc-piperidine adduct
(absorption ai3.801Phépargivie oft 2-@sBénzibRARALY dPbxy-Ethdty)eelpl]/grbahiie acid
pepti dom neti ¢ P98 wag Pr eg red using simlar nethodology to that
descri bed for Y¥siopsnsT-yimet gle?f&’brot ection and coupling using :

1. PhCHO EmocN” " %~"0H

2. NaBH,
N0 o 3. FmocCl

2-(2-Aminoethoxy)-ethanol (10 ml, 100 mmol) was dissolved in dry THF (80 ml).
Benzaldehyde (10.5 ml, 103 mmol) was added followed by MS 4A and the mixture
was stimed atr.t. for 3.5 h. The resulting solution w as filtered and ¢ oncenfraied
under reduced pressure to yield 17.41 g oily residue (89 mmol). This residue was
dissolved in dry TH¥ (180 m]) and the solution was cooled to 0°C. NaBH4 (98
mmol) was added and the mixture was stirred at r.t for 3 h. The reaction was
quenched by addition of 5 N aq. HC! (70 ml). The pH was adjusted to 11 by
addition of NayCO; and the mixture was extracted with CH:Clo (4 x ). The
combined organic extracts were dried over K,COs, filtered and concentrated under
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FrocN( Bn) CH2CH2OCH2CH20O- 2-chl orotrityl resin..(4.93 g, E 2 rrrm! ), 25&5“ ng
with a deprotection step. Coupling on HN(Bn) CH2CH2 I tyl
resin was performed using HOBt (2.5 eq) DIC (2.5 eq) and FnmocNleCH (2.5 eq)
for 21 h. CouplingonNlewas p erfornmed u sing T BTU (3 eq), Dl PEA (3. 2eq)
and FnocTicOH (3 eq) in 12 mM DV with a coupling tinme of 1.5 h. Coupling
on Tic was carried out using FnocArg(Pnc)CH (3 eq), HOBt (3 eq) and DIC (3
eq) in 15 79 21 Septenber, 2006 nm DM over 20 h and coupling on Arg was
done with FroEdagdpressuedy yiehhitp g 232Renzvianiroethexy)(cshanok gyreienough for| DVF
over 1.5 h. Aklfkr feb@fn. acetylation, resin was washed with DMF (3 x), MeCH
(3 x) and Et20 (3 x) to give 6.67 g. The resin was treated wwth 50 m of
TFA /| water / . OB . _gtggg't ingl ./ r ylsd |
85.5:5:5: 2, 5: %@g? .ggﬁﬁg{tm’%‘?%ﬁﬂe reii@%%’ ??‘Pt%”?‘té’g %?’Jf dBved i i e
TFA and the fdiokangt@Swaly dbrC@n(10% wdwaior 86 mB dvasexddgt sskihe enixfliewps oduct

was precipit di . chi di Y r t.o the residue.
The suspensi o‘?lg()?%a%y%ﬁt Pl uégtgnéﬁ Oggwérﬂpkf?]og’ gélgr{lwsbpﬁ%nﬁ%uﬁ’éerﬂﬁ ant was
di scar ded, t hsiimegrfec:.pb ha(The wasturecosasspacahadted nnddriredueed plebstife toembyeé f uged
agai n and the,superngtant ..was once agai n di sgar. eé he_precipitate was

di ssol ved in %‘%a&'Sni iﬁegl%a%.nll%‘ﬁqu'asf?ﬁa@?ﬁémg’r gﬁ&é%&‘l efit)s @é“re
evapor at ed ungteibinieddorge dxtiictswere adrivt oveh BlaglSD,, fiefeldtdndnontrhic@ai@edr i ed to
give 1.38 g of .cr roduct this product 300 ng were purified by HPLC

de . O
using a gradi’?ﬂ‘fcegfpr%ggﬁoﬂmer@*‘@“q‘ﬁa@WdW fiash chgorystagraphyousing gthplr e P98.

MALDI - TOF MEB: 9 ' ' eCtithR1 etlyas P98
except for usai“.%l%aé @%%ggg%‘#ﬂmt E.gg?é @%{T%Ig(?&ﬁecnf eaﬁ(&:sﬁ)ﬁd igigl'?ggdq%f
y 3 : }

FocAr g( Pric) O 138 Goy BHO39-D78 4t i 420k BH(m VRED) A4BF V6
bi nding of CORDEURIIE 4 RrEe b aPer R BN A SEAPEE D i Ve  bi nal ng
(oraz+ 0101 bRETE oror s R b H o L SR BRI BT Draz 0101
DRB1*0404) usfﬁ@(l@'rﬁﬁ s 1aHE0H tg@)-Ch]orotrityI chloride resin (4.0 g, 1.2 mrnoﬂg) and the

mixture was agitated for 25 min. FmocN(Bn)CH,CH,OCH,CH,OH (6.1 g, 14.7

mmol) in THF (25 ml) was added followed by pyridine (850 p, 10.5 mmol) and the

mixture was heated to 65°C for 15 h. MeOH (5 ml) was added and heating was

continued for 35 min. The resin was filtered, washed with DMF (3 x), CHxCl; (3 x).

MeOH (3 x} and Et;O (3 %) to give 5.0 g. A small sample was dried carefully and

deprotected with DCM / piperidine (1:1) for 30 min. Photometric determination of

the resulting Fmoc-pipetidine adduct (absorption at 301 nm) gave a resin loading of
0.45 mmol/g.

The peptidomimetic P98 was prepared using similar methodology to that
described for Example 24 by deprotection and coupling using
FmocN(Bn)CH,CH,OCH;CH;0-2-chlorotrityl resin (4.93 g, 2.2 mmol), starting
with a deprotection step. Coupling on HN(Bn)CH,CH,OCH;CH;0-2-chlorotrityl
resin was performed using HOBt (2.5 eq) DIC (2.5 eq) and FmocNIeOH (2.5 eq) for
21 h. Coupling on Nle was performed using TBTU (3 eq), DIPEA (3.2 eq) and
FmocTicOH (3 eq) in 12 ml DMF with a coupling time of 1.5 h. Coupling on Tic
was carried out using FmocArg(Pme)OH (3 eq), HOBt (3 eq) and DIC (3 eq) in 15
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hexanoyl - YAAFRAAASAKAAA- NH2 as i ndi cator peptide follown 8
protocol by Ito et al. (Exp. Med. 1996; 183: 2635-264&%-%@&24-@&6—& al .
(Human | nmunol ogy 1998; 59: 463-471) with sone nodifications. A 10 fold
dilution series of conpounds (4 nM- 400 xM in 25% (v/v) DWVsO 50 niV

sodi‘um phosphate, 150 nmM sodi um chloride, pH 7.5 (PBS) was prepared in a
96 wel |l pol ypropyl ene plate blocked with 1% BSA/PBS for 1 hours at room

b1 Bept enber , HOEOR cumAt T PR AR Ve pe i EPSRORRIEBOREL Bl °°
follows; to 4(3 égpand WIPBA (B2RY) in SS)nﬂMMEvar b5 hZ%.ﬁeW/ﬁn)ﬂ aetylion3redinnM

' Erl?;rﬁpa?n%(l;/oeg‘rgg%%%?s{l%ﬁl“q i O "SOVBéﬁ |x9i HP‘%%PQE(%FMO gﬂ’@%{ﬂ a'hl"ee%?&‘i') wer e

given 10 | 0. §aMthaebiac d@r snpeiat iteTFRO/ Iwmomﬂﬁmsﬁelutvmmediml /
appropriate dilution and 10 IVHC- 1 | DRAT*0101 DRBI *0401 9"%0 06 q)h
)"’1 n 0.5%

DRA1* 0101 DRth}wMam%éﬁgﬁf%; 2 dpr bﬁm&t 010 Themsin-wgasoiltares
(W) NP-40/ PREA | Ok HitAD Wik thhifcRalbd GhbdGrebilied %&lggas ot GRygpound

and both peptide mnetic conp oun wer e use sitive and
negative contp@w;wwébpe@mg/‘bﬂoynl (ﬂﬂcmlledﬂmﬂadtethenmrﬂwmﬂ% M%lsmmup in

dupl i cates andIeLsuhISH0R" ool O 1 105, Yo 'FROMHEIGLA L Sac T B

bi ndi ng capach?y el ner, cap es) wer
previ ously Coptteﬁﬂltatwmslﬂﬂsﬂahdﬁl In ahﬂlzdlﬂ:r,lca(n&fﬁgedgdgh)nandtﬁeﬁzmmtght at

4 C, and subsequently. hl ocke th 200 1/ we % | h at
room tenper attir ¥ ﬂ%@?%ﬁ?ﬁd gﬂe\ﬂr?cllp‘fﬁgé”ﬂ%‘%sﬁo}&% W&Eﬁ@?@n{%ﬁﬂd

interaction TFX! UTRSor¢@iie sbivaims fwekd efhpf)fam ﬁﬁzﬁrwmeescapﬁesm Mdtie 49 the
appropriate wells of the captiure |nc ated faqr 2h at_ 4 C. The

| at e
wel 15 vier e weSHInSYss Foeae it Lrevobas b1 4 thia piodoet 0 1§ DELFI A
wash (Wl | ac-HhkoiHREE b H@L@‘{fsﬁl)g ﬁi&&ﬂ%ﬁ%ﬂ%ﬂéﬁnmﬂanA%%ﬁg 209
Eur opi um streptavi din con un e | ac- ADL- GrbH, Freiburg; diluted
171000 w th Degpm%swfm QF Ms: B/ZSOR 92 MBBat 4 C, agaih washed si x
times with cooled | x DELFI A wash and, finally, incubated with 200 | cool ed

DELFI A enhancerrentpe?gh&;lmc(\/jﬂlollacwﬁDL plephied F,{selja)g'g),xgegf faneydiggr at
roomtenperature before.reading the tine-resolved euro‘lEr
FmocGpg(Pmc)OH, HOBt, DIC (1.5 eq each) instead of FmocArg(Pmc)OH, HOBH,

DIC (3 eq each) in coupling step 3. MALDI-TOF MS: M/Z = 845.39 (MH#),
867.38 (MNa+), 883.36 (MK+).

Example 14: Competitive binding of compounds to MHC-II proteins DR4Dw4 and
DRI '

Competitive binding ofthe peptidomimetic ¢ ompounds { 1aM—100 pM)
was tested on DR4Dw4 (DRAI*0101 DRB1*0401), DR1 (DRA1*0101
DRB1*0101) and DR4Dw14 (DRA1*0101 DRB1*0404) using 6-(biotinamido)-
hexanoyl-YAAFRAAASAKAAA-NH2 as indicator peptide following the general
protocol by Ito et al. (Exp. Med. 1996; 183: 2635-2644), and Siklodi ¢t al. (Human
Immunology 1998; 59: 463-471) with some modifications.

A 10 fold dilution series of compounds (4 nM — 400 pM) in 25% (v/v)
DMSOQ/50 mM sodium phosphate, 150 mM sodium chloride, pH 7.5 (PBS) was
prepared in a 96 well polypropylene plate blocked with 1% BSA/PBS for 1 hours at

room temperature. The MHC-compound interaction mixtures were prepared in a
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fluorescence at ~,x ELL 3+: 340 rimand 1, em Eu3+: 612 (gl%) r!i m ggl | ac
Victo? 1420 Miltilabel Counter, Wallac-ADL-GrbH, Fre e shows
(in bold) the inproved affinity of Gpg-containing conpounds of the

i nvention to certain MHCI|I proteins as nmeasured by IC50 according to this
exanple. Table 3b shows the affinities of conmpounds according to Fornula I
to the same MHCI| proteins. Figure 1 shows the inproved | C50 of P53
(Gpg-cont ai ni ng) agai nst MHCI | 0401, a preferred heptanmer conpound of the

i nvention, cosimilagkyl blookedh®6 wely polyptopylenn glajpegstiollews; #& 39 pl Indufey(MBB,3 shows

the inproved y/ - Pl apnss Q1.0 ferred
tetramer 81 ﬂggégﬁgéﬁgééfQggggﬁgg%%ﬁ%ﬁﬁgb%?gthégﬁﬂggﬁ%+%n,gé%ﬁ%gg%l'to t he
,(6\23% cont ?i ni ngopgepyl deé %ﬁﬁmgtzﬁrfi?nﬁpahﬁ PepmmsAémyl?eaPrmih ixﬁ{hjtbofand’GQ |
g- cont ai ni , .a preferred.te r, cogpau 0 e Lpvention onpar e
Lo the A o- cortepntn BB ot itepe 1196, 3FE ineensd 20 i Ssrapondes o
P74 (tqog- cont shRicAMF tﬁ@?bﬁﬁ%ﬁﬁé@ﬂu?@ el Q\:!HC&I IDR]EE7 §*01o_prmwn@4of ht he
i nvention, co r Q rg- n e r ows
the 1 mpr oved Qe DRe6I010agRREDRT) Wb RSP i biEs ehblipral B Cotiroung
of the inventipng SWPEHEA NPO40/PES Anterscioh ahithiés REBhE dBe pERfomilsap! e 15:
Conpetitive binding of conpounds to MHC Il proteins expressed on _ PRI ESS

and L& cel | scompaped pad bath peptifdeaimefie ﬁempwﬁiaaémtﬂ veEONISE @A pesitive nMm

-400M was tgst Pr.i ) N PRELE . ( DR1:
DRA1*0101 mﬁ%goﬁ%ia?@%ec{ohgag’s%ng g% gi ?ﬁ#ﬁ%ﬁago - hexanésgﬁeﬁg?%u - !# c- Met -
NH2 as i ndi catuplicabesani ckere Mtwbated| sl Gleoues at pdamytesgeiar®PM 1640 (I x G bco
42401- 042) medi um suppl enented with 10% heat -i nacti vated FCS

(Bi owhi ttaker), 2 H”Rﬁg{%‘ | Be, - Eledlerd .lﬂﬁ)fﬂ b k

(G bco 11140-035; %x %%fmlé%%%ﬁsregate,crb% ng?%lﬁl @a?g%cyci n and
3.4 ppm B- nerpeyitwsbt ¢vared| with—i0 pliad! inAbtIR3. (00l gt in PBSovemaght ot # SCuer e
re-suspended | di um.cont ai ni o8 F ts | fr.2..5x106 cells/mn.
The assay vvas"ﬁmgesrIJ Soeﬂ‘rlr%’(ﬁly%r!o%egr‘{}%eﬁg% ”\ngﬁe}lalp’gﬁvgvﬁ ;i?ée}r‘l)g B fé’r%olt% i %‘errgo%l ates. A
10 fol d di | uttemperstere. ddted fvasiong etthdBS, K6 i Mf-thel BIFEC-il)}-canipohfid hifSravtim

pr epar ed '

mixtures were transferred from the interaction plate to the appropriate wells of the
capture plate and incubated for 2h at 4 °C. The wells were washed six times with
200 pl/well of cooled (4 to 8°C) 1x DELFIA wash (Wallac-ADL-GmbH, Freiburg),
incubated with 100 pl of cooled Europium-streptavidin conjugate (Wallac-ADI.-.
GmbH, Freiburg; diluted 1/1000 with DELFIA assay buffer) for 30 minutes at 4 °C,
again washed six times with cooled 1x DELFIA wash and, finally, mcubated with
200 pl cooled DELFIA enhancement solution (Wallac-ADL-GmbH, Freiburg) for
one hour at room temperature before reading the time-resolved europium
fluorescence at Ae; Eu**: 340 nm and A Bu™: 613 (615) nm (Wallac Victor® 1420
Multilabel Counter, Wallac-ADL-GmbH, Freiburg).

Table 3a shows (in bold) the improved affinity of Gpg-containing
compounds of the invention to certain MHCII proteins as measured by IC50
according to this example. Table 3b shows the affinities of compounds according to
Formula I to the same MHCII proteins. Figure 1 shows the improved ICsp of P53
(Gpg-containing) against MHCI 0401, a prefemred heptamer compound of the
invention, compared to the Arg-containing peptide (P51), and Figure 3 shows the
improved ICse of P74 (Gpg-containing) against MHCII 0101, a preferred tetramer
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fromb5 or 10 nmM conpound stock solutions in 10% DVSQ, elte 5 1|- ﬁeach

conpound dilution were added in duplicates to 50 | o n of
i ndicator peptide in 1% FCS. Cell binding was initiated by adding 100 pl of
2.5x106 cells/m 1% FCS to each well. Controls were included containing

the DMSO concentration present .in the solution with the highest conpound
concentration. The cells were incubated at 37 C, 6% CO2. After 4 hours the

cel | j : ' . ' ufh 50 mM
Codi um phos praseuts bue EAntiod Boimpeied to/he ) B iioB bebi® B7pH Fyfte §

i odoacet ani deshows i ENBPYed3ICho 96 PH? (Ereemtdining)p a tpoeferrest: fefrainkr c@nBRng/ t  of
Chynost ati n, ' Ln: P i tr [ \Nhi: bi t or, an

Leﬁpepti n each, %ﬁ%‘.ﬁgﬁn’ ?‘%ﬁﬁa?%d%%A%g%ﬁ%gﬁpgﬁg@géogﬂé&lﬁ?%o%ﬁ%i ng
capaci th bl ?dzlp?\a&dpa@sbggf l(I/CMe:(?pmmaph:g )1eaggingt @sﬁlll,wa_r prefereedi mm;_rcoat ed
over ni a Wi we . ) | sodji um
ohosnhat e, 1ol i e ukhh hefPed B toe plmigringbaredBTonHE® bl oeked
with 200 |/ wedhbwi the(intpydveBICLREP 100 (Ghfrcaitaifiag))a ippsBesdicttaRer Anipdund Washi ng

with PBS, 190 J. of cell l|ysate re transferred to the appropriate wells of
the capture p‘ffélf'ee‘nﬁ‘??a“’?’rﬁf%‘!?éf‘@@ rArgrogipnngPepid(PRB)- | s were washed si x

times with 200 gl/well cooled (4 to 8 C of |Ix DELFIA wash
(val | ac- ADL- GrbH, Freiburg), incubated with 100 Al of cool ed
Eur opi um st r eiptampleliSr Corpentios Bind@ih df a6mpbiduds REIIC H grobuikiOixpsléskedt 0 1/ 1000

w th DELFI A buff.e for 30 mnutes at 4 C, again washed six tines
with cool ed %ﬁﬁ'ﬂ%@%ﬁ”gnd, finally, incubated with 200 tl cool ed
DELFI A enhancenent, sol ut.i op. (Mal | ac- ADL- GrbH, . Frei bur fo n ur at
room t enper at ur e g@WFEEY%EWﬁW§%ﬁEGP OPIREH AP RIYR W Tgﬂﬁl‘gg)cence at
X Eu3+: 340 Rydsr tosed oM MrisgdV (DRUBWAE LORANRO10YADRBI*0400H Ofrrd L@OSDMU tilabel
Counter, Wallac-ADL-GibH,  Freiburg). Table 3a shows the inproved affinity
of Gpg- cont ailtfhl Od8hpRIHIE19) CFH%“S’P&9@??%1@@'%?QOX?'§W1TKDM§F?i ns
expressed on m@%s%ait;@&e?@&ide.emesqeﬁ@w%%%d in hmh%z;l@:qw GticB%2k@1.L hi S

exanpl e. Table 3b shows the affinjty of conpounds of ormula | towards the

sanme protrei §42kmpdivms supplementadovige10% hestrigastivated £S5\ Biawhittakenp? ovdd | C50
For i nhibi ti g0GRkadRER! 14 GolbBIhES ahihd'leidsCtdicRbRicD 19108655 4000 Robit?

1 mM sodium pyruvate, 0.1 mg/m! Canamycin and 3.4 ppm B-mercapfoeﬂlanol. For

use in the binding assay the cells were re-suspended in medium containing 1% FCS

at a density of 2.5x106 celis/ml.

The assay was perfomied m sterile 96 well polystyrene microtiter plates. A
10 fold dilution series of compounds (16 nM — 1615 uM) in 1% FCS was prepared
from 5 or 10 mM compound stock solutions in 10% DMSO/water. 50 pl of each
compound dilution were added in duplicates to 50 ul of a 16 pM solution of
indicator peptide in 1% FCS. Cell binding was initiated by adding 100 pI of 2.5x10°
cells/ml 1% FCS to each well. Controls were included containing the DMSO
concentration present in the solution with the highest compound concentration. The
cells were incubated at 37 °C, 6% COo. After 4 hours the cells were washed with
200 pl PBS and lysed in 200 pl lysis buffer (50 mM sodium phosphate, 150 mM
sodium chloride, 1% (w/v) NP-40, 25 mM iodoacetamide, 1 mM PMSF, 3.1 %
protease inhibitor cocktail: 0.32 g/l of Chymostatin, Antipain, Pepstatin A, Soybean
trypsin inhibitor and Leupeptin each, pH 7.5) for 10 min.
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cells of P47 (Gpg-containing), a preferred heptaner ¢ ound of t

I nvention, conpared to the Arg-containing peptide ( € owWs
the inmproved IC50 for inhibition of peptide binding to MHC protein
expressed on Priess cells of P74 ((Gpg-containing), a preferred tetraner
compound of the invention, conpared to the Arg-containing peptide (P71).
Exanpl e 16: Stability of conpounds in blood plasna The stability of the

pepti dom netic coggounds was determned in rat (Charles River

Laborat ori es, Sul High djnding gapacitridadkeELRijates (Gisinest eapiters plggs)z Weted)  and

human (Bayeri ﬁ’mﬁﬁ s R, lﬁ?{m & retdy and

M R Gardner LP? %@uﬁ%ﬁt %eﬁggl? }qd ?%glg) 4- gé;:} 58%%@ i%eﬁ& enber,
2006 Tabl e 3aMshdins phvepliatg i 68 etM soditinl dhlopide) pH Tl BSOS ardrybsagnerdini ng
conpounds of .t he_ inv. jon | 0, nd, Fi.qur LSRl.ayselmproved
stability (arb ch?da?‘@t‘ﬁ{?nqot @fweglf ?J/"a&gi?gi}%?r@a% ﬁolrglél %%%?%ntgfﬂgco Tp%u}?\%érof t he
i nvention (Rafing with@BS,) 166 phofdelldysaRiwiére masfeostpa nthelagpeopriag: wells of

Ar g- cont ai ni i val ent . (P51) ; - I ni.ng tet \ d of th
vent on (At HpbTpE R el LR R S ke e ets R B 1) g |
Gpg- cont ai ni pEo hRiveR BESled @D GO oLfx DREFIA Wy WAk (ARSO.GasiF) Fréiburgy t he

Ar g- cont ai ni ng equi val ent (P&Z); %{]her preferred., corrpoungﬁ, ?f t he

i nventi on cofsabated mathy O 11 of foclerh Eusopugystepiavidin eppuugate (Wallags ADLy o\ s

i nproved st aiplye Yrdibikeb@hidd PlotONRPBRISIAGERY HifG) IR 30%hMHkRat 4 €QNPar ed
to conmpounds with an NH2 term nati ng grouIE). Compound st ock sol utions were
ARRELFI Wb

di | ut ed i nt oagAieoashsdsintimes with\seolg g, Bepllye incrkatsbowithf 5 gM
and the m xt ' : a1 5 hQLL: sanpl es
wer e drawn agg@? hggggda?nig‘%g‘?%? %n%%m%rsgmg%éﬁ S}I%a?g?]g%éﬁlf E%lh%g@i ttﬁlron g? 3
m acet oni t r bhe lpua. atamcbmhiemipriagite gbefdihe readingi fliet dime-nsealvesie [dugipiian by -
centrifugatign at 2000.9 fao& 5.m nutes. The r-nat .ev ted of f
to dryness ﬁﬁ%fe?ct‘?ﬁceraé&eﬂ%‘é V?ég %%’tﬁﬁi‘f‘i@ut‘ S@%ﬁ%ﬁ‘ﬁ%@%&%ﬁﬁ%ﬁ rile,

0. 1% TFA i n nNadgigbel Colihter, Wdlké-ADT-Ghbi)Fibuid). 2 00 1 of the solutions were

anal ysed b y reverse phase HPLC (Per Septive Bi osystens; Nucleosil 100-5

- 0,
C18, 12.5 x 0.46 Tibre gg s:]"::.)cn(%vé0 the improved affinily of Gpg-containing compounds of the

invention to certain MHCII proteins expressed on the surface of cells sa measured
by ICs¢ according to this example. Table 3b shows the affinity of compounds of
Formula I towards the same protreins expressed on said cells. Figure 6 shows the
improved ICsp for inhibition of peptide binding to MHC protein expressed on LG2
cells of P47 (Gpg-containing), a preferred heptamer compound of the invention,
compared to the Arg-containing peptide (P43). Figure 7 shows the improved ICsp
for inhibition of peptide binding to MHC protein expressed on Priess cells of P74
(Gpg-containing), a preferred tetramer compound of the invention, compared to the

Arg-containing peptide (P71).

Example 16: Stability of compounds in blood plasma

The stability of the peptidomimetic compounds was determined in rat
(Charles River Laboratories, Sulzfeld), mouse (Charles River Laboratories, Sulzfeld)
and human (Bayerisches Rotes Kreuz, Miinchen) blood plasma (E.R. Garrett and
M.R. Gardner, J Pharmaceutical Sciences 71 (1982) 14-25).
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acetonitrile in 0.1% aqueous TFA in 30 m nutes), and the anount o é)rrpound
remai ni ng was estinmated by integration of the appropr er

controls were prepared for unstable conpounds accordi ngly. Exanple 17:
Stability of conmpounds towards degradation by Cathepsin Bl and D The
stability of the .peptidom netic conpounds towards |ysosonmal degradation
was exam ned by incubation with Cathepsin Bl (EC 3.4.22.1 from bovine

spl een; Sigma-Aldrich, Taufkirchen: disso 0000 ' and D
(EC 3.4.23.5 fron{rﬂg?/i?‘?e PV e SIIRNE Nsﬁﬁﬁ%ﬁaﬁq’;}?ﬁ% r%?ﬁ?%ﬁ@@g‘%ed at
10000 Ul i gonsisHuR@) of Ghe fidentiio i Slodd Plésria, uidnBigarec 8ndieplmd aproesdt r at i on
of 50 Mand an enzyne/substrate ratio of Q.4 U pnol. Ttae | es. cont ai ned
25 ppm 4-i soprby (MWWFQI@%QPgFPW@@WEGEFWWW Gfsatg‘%r%v?%tff’éh) as

i nt er nal St'agﬁﬁfﬂrm ashta SRR 08 HIRKs co ?91@{1 tdEsRrphehfafing\efiviap @AY by

addi ng 35 | a 1% 1PBA 1 n DVSO solu § Al of a 10000 U I

ion and 2
Cat hepsi n Bl a GpgCavhining fatranescontpounsi ofithe invertion PRé-1) pompased tonbe 438-um

acetate, 1 ; FM‘ Te1Phh.5. Q0505- 2N cafRlAd Sof Bid 4. 50,
respectivel W@éﬁﬁ&% aéag W??)’r %(4"19%'0'31% a 10 mv ccorrpound st ock

sol ution (i nini&%oal\?e»mugag)edmnbe pirgcentainingoequivalent MS%pp@nﬂamgleI?gbe. The
reacti on was_start addi r . §|'§Ef§ a er to
each tube, %9 ?ﬁ%eﬁvgnﬁ%c%ﬁﬁgﬁgﬁé%%g gtﬁgﬁﬁ %o'u!rv'ré1 915;0 | ti
sanpl es wer eghoiaitproved stabiditya(im byldp of\camspoundscddcumingotolF oymalddi qo:mpnredf 40 15
0% TFA aq. The sanples , were kept, frozen at -20 C until_ analysis by RP-HPLC
(200 | i nj ecticSmPoBRdsyEth 7 SEURIRNEOUD- 18 12.5 x 4.6 cm G adient:

20-50% acetonitrile in 30 nmn). The enzyne activity of Cathepsin Bi "and

Cat hepsin D was coshpsunkdesodiysohitionsibatd diduted inde -blive- FAMKSLo v safival

QYl KANSLFI d TELK, respectiyvely, i bot h were conpl ete raded within
4 hours. ConfsERRfyad EB‘ICQPE%OHQ%QA H%P‘iig‘ei’ﬂ ‘f"e‘&l‘éﬁr}i‘gaﬁ aﬁ”rﬁg“épgm_c
anal ysi s Wegfy 2h@d Wil kiieplés wéte dsdwaldartie fascexpiolis vide plealpitated bya, b and
c) shows the stability of conpounds of the |_nvenh_ihon agai nst ¢ rt?i n
Cat hepsi n ente pdditiomes Apnkacetnityile pa. wad WiRlmBILLE 1 be prepiri@le WasRa% i on from
0401( DR4) angy centrifugation at 2000 g for 5 minutes. The supernatant was evaporated off to

dryness and the residue was reconstituted in 400 pl 50% acetonitrile, 0.1% TFA in

water,

After filtration (0.2 pm) 200 pl of the solutions were analysed by reverse
phase HPLC (PerSeptive Biosystems; Nucleosil 100-5C18, 12.5 x 0.46 cm; 20-50%
acetonitrile in 0.1% aqueous TFA in 30 minutes), and the amount of compound
remaining was estimated by integration of the appropriate peak. PBS controls were

prepared for unstable compounds accordingly.

Example 17: Stabf(it_)r' ‘bfcolmjmunds towards degradation by Cathepsin BI and D

The stability of the .peptidomimetic compounds towards lysosomal
degradation was examined by incubation with Cathepsin Bl (EC 3.4.22.1 from
bovine spleen; Sigma-Aldrich, Taufkirchen; dissolved at 10000 U/l in ddH0) and D
(EC 3.4.23.5 from bovine spleen; Sigma-Aldrich, Taufkirchen; dissolved at 10000
UA in ddH,0) for four hours at 37°C using a compound concentration of 50 pM and
an enzyme/substrate ratio of 0.4 U/pmol. The samples contained 25 ppm 4-isopropyl
benzyl alcohol (IPBA; Sigma-Aldrich, Taufkirchen) as internal standard.
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0404(DR14) chimeric MHCI I -m ce by co-inmmuni sati on Mouse strains DR4 and
DR14 carry chinmeric. MHC- 11 transgenes that encode th I ns
of the respective DR nolecules (formng the peptide binding site) and the
remai ning (2nd extracel l ul ar domai ns, transnmenbrane and intracytoplasmc
dormains) of the murine class Il nolecule | Ed. These strains are deficient
of other nurine class Il, and thus, all helper T cell responses are

triggered by peptides gresent ed in the res ective ohuman MHC- 11 hi ndi ng
site. As an initialAssey buffervas proparsd bxadings khofial % PRAGROMH &P nd 1o

DR, DR-tr ansg%uczsgll%? AVRGCR0 A9 Chﬁ@ﬂéﬁi BEGr Y‘l‘aﬁh@pﬁn B Roslebdinish 18936nPéf
protein antigen and different anounts of the npound ant aq(onnl st to be

tested. |n thi¥0saM sadivm eeHatpnk méKDIHd 106%&'1% PHe$.80 op ¥ s1Msediumoget her
in conplete Frg | 08@% rrber
2006 conpeti t?’%ﬁgb weeﬁ\ﬂ?sﬁéct&% #%?)ﬁ%tg?@ f(8?4%rﬁe1§)gtr?t1 chﬁﬁ

tested. Read cstﬁckmbluhhm(md@%@MSOémtﬂB weregilicied gt 8 cicint Eppeadc!rf u&e |'ﬂ1¢ of T

ypi ol expartghyes YRRt BERCIREYR AR wie (RS R Y B AR B

curves from mv@lﬁﬂmmglaﬂdaﬂmvhahhn a3 Yen Onadet hourp d40€ gul samplsowereftiiem m ce

cOo-i mMuni zed vm ant i en+cc1 und... The, dose resp urves were

generated usi #§° %Wﬁl‘? ESBV&I} ne& 4&;1153{?&@‘;&% SIRIGY ce per

experinental GFeddiRep tTﬁ*&eﬁwezo @mﬁtﬂhn&hﬁﬁﬁByfllﬁ*—mchﬁDMLMnﬁmwmﬁE of
ICIt of the conmpaund anfta on| st done by setting

I nherent anti
up a dose- resgﬂﬁl"@% Mty H oA hé 6 sHxSradisnf: El"sel"%m&ﬁlpf&“&w(
concentrations of the conmpund under investi gat ion instead of the antigen.

As a specificity qpotehedme hé’rﬁlt?%imﬂﬁﬁsxﬁ%lp&t{d Ch&épsﬁimﬁhﬁlc@ﬂollwbyve
(PPD), the major proteln conponent of CFA _was tested in_the sane_ cell

pool . Figure 1urubiismsof fir S NB: iandi @Y UBANSLFIGTELK: rESRSFEEl 1 ed
tetramer COWOQIW&QG\CO RN AR RhinaOiBRy. ed to the Arg-contaiing
P

equi vi lent ( Figure 15 shows the in-vivo inhibitory effect of a
preferred tetramer and hqot anmer_ caonpounds of the invention. An estimte of

overal | inhi bi t or yCompewds sp-efusing vithdthe interal rradaid ieae RPHPEG 2nglysis t aken
by cal cul at i ngefd@siiPRfnde iRl aoskipim (e control over 3

Table 3 (a, b and c) shows the stability of compounds of the invention
against certain Cathepsin enzymes.

Example 18: In vive inhibition of T cell activation firom 0401(DR4) and
0404(DR14) chimeric MHCII-mice by co-immunisation

Mouse strains DR4 and DR14 carry chimeric MHC-II transgenes that encode
the N-terminal domains of the respective DR molecules (forming the peptide
binding site) and the remaining (2nd exiraceliular domains, transmembrane and
mtracytoplasmic domains) of the murine class II molecule IEd. These strains are
deficient of other murine class II, and thus, all helper T cell responses are triggered
by peptides presented in the respective haman MHC-II binding site. As an initial in
vivo test of subject inhibitors designed to bind to DR, DR-transgenic mice were co-
immunized with a pre-defined dose of protein antigen and different amounis of the
compound antagonist to be tested. In this set-up, both antigen and compound were

emulsified together in complete Freund’s adjuvant (CFA), and thus, a direct
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concentrations of antigen; 6.7, 20 and 60ug. Table 4 SEEWS thﬁse ﬁiﬁ : mat es
of overall inhibitory potential of certain conpound e n,
together with certain Arg-containing equivalents. Al Gpg conatainjng
conpounds have significant imunosupressive properties in one or both of
the in-vivo nodels. Gpg-containing conmpounds al so show i nproved activity
or inproved specificity over the Arg- - containing equivilent. Further,
conmpounds accgordi S I, Vd ' N §.agpa

Preparation o‘?o gﬁ%%%%gs E{Eg]r‘%%o@f)m%c’sg%t% oﬁﬁ} égérr%%tﬁ%%is%gf ﬁ?hgﬁaﬁ %%e:ldfi on
wer e i nj ect edRasioatnofihel hsshy is orepnamigentspenific AcHMatidBasitD cdlly fionandgi@ahpl et e

H37 Ra, Difco, der.- No. 3113-60); otei.ns 10 .ny/ i,n PBS inhibitors 5
Min 10% DVSG: &“ﬁhﬁplﬁﬁfigge%ysa i°HWW“g&eerapW8§déﬁPﬁmPﬁ‘§" barr el
of a 5-m syrioigén déselradponal wiEinvatigi®, and Benculvedlffom Hice inffamdedSeitt enber ,
2006 m xture was sonicated at an grrpl I tude | ess than_ 40 % (30-35%. for two
separat ed 15 &t Wergcompaged dahoss GRmanise coriwawrized with angeertaomPHet | i qui d

at this poi ntrheMiddk Qedpofe &m&%&aga{em% LhephSaddaels pboBhieéquahoul d

not nmelt. The resulting enmulsion was pushed through the needle intoal m
syringe with mmheesdfiem &3 mige pogxperimgntal graup.afhe BupsEHiahSyEem Al ed.

M ce were co-J &HHQL?%S&G] ] bl Lot 84 Md&%gﬁ@ﬂ‘ : goni st
in firnal 100 ﬂ,& emul si o\r%hitér;lttﬁﬂt ﬂetgitng?ﬁrﬁlg&eﬁﬂ%ﬁ?% 'gur#a+ bgﬂléa‘g%lsg CFA
are m xed 1: konelby\setting Tipea Hesstrespesws! stwlyafremdhe same dellippolgnspR difensitic e

I mmuni sed with HE nd 14 m i niz 4 1 h. ' | sation of
mce Mce wercém'lz'?’rlﬁ&%%l g I:gl;het':lgu"enp a{l1 e as%vcggg?\%&n | 1(1)1\%%(‘,:16(‘l ﬂ%l%cﬁz ﬁrbdg?ﬂgﬂ% zsiai | of a
nmouse W th tspegificigncomtiotidthe réspogerto Mubidied ridetcid Degedtive®PP), dhednajorder t he
base of the nouse's tail. needl e, .of, t he s§§{1| nge was inserted about 1.5
cm from the tRESFMFLERonGn,gf W e e Ame skl R°8ng pushed about 1 cm

into the tail. 100 pl emulsion was injected into the nouse. After 9 days,
mce were Kkilled #@ghrd asHows dtlpfoved @Dviesl inhiliory eTfectedfl a preférielleemimean assay

after co-immuni sation_The inhibijt effe f the candi date, co nds on
T cel 1 Cact i vAOPBRLAE tF guieation, e toipased to D Ararongug Gt (Tha) cer | o
i sol at ed fromighe 15 ¥APhs IR finhibitory effect of a prefemred tetramer and heptamer

compounds of the invention.

An estimate of overall inhibitory potential for 2 compund under investigation

was taken by calculating the mean % inhibition from the control over 3

concentrations of antigen; 6.7, 20 and 60ug. Table 4 shows these estimates of overall

" inhibitory potential of certain compounds of the invention, together with certain

Arg-containing equivalents. All Gpg conataining compounds have significant

Immunosupressive properties in one or both of the in-vivo models. Gpg-containing
compounds also show improved activity or improved specificity over the Arg- - -

containing equivilent. Further, compounds according to Formula I show éctiifity in

this assay.

18.1 Preparation of compounds for co-immunisation

Compounds of the invention were injected as an Emulsion prepared using
CFA (Bacto Adjuvant Complete H37 Ra, Difco, Order-No. 3113-60); proteins 10
mg/ml in PBS, inhibitors 5 pM in 10% DMSO. CFA, PBS, antigen, and inhibitor

were placed in the barrel of a 5-ml syringe (total volume not more than 1 mL). The
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chinmeric DR4-1E transgenic mce (Taconic, USA) previ O'ijl g CO- i!rmu%;'@d wth
hen egg | ysozyne plus conpound, or DR14-1E transgeni c* d

wi th oval bum n plus conmpound according to standard procedures (Adorini et
al., 1988, Mieller et al., 1990; Current Protocols in Inmmunol ogy, Vol. 2,

7.21; Ito et al., .1996). About 9 days (e.g., 8-10 days) after
I mmuni sation, mce were killed and |ynph nodes rem)ved a T cell
prollferatlon assay was performed according to | e 19.1, usin

i ncreasi ng amm@msm@at@@ianmymlmwené%% @Of thmmscpmtpdgéd been

co-i muni sed C r ol

line was i mm%ésrgbgg ﬁ{ eéggilﬁﬁ%mn%g@n%%ﬁ%%%ept en%ﬁgﬂﬂfgg% %ﬁt fqgcgﬁlg

di l uti ons weref qaméﬁlam plicaineh tlhbsulffandmﬂfe@mrsh@wﬁelunvblll‘hewsilliatgcmmmg to the

assay plan beI ow ser 0S| t| cont .

prol i feration” nﬁoﬁlgé |%e§dl§dﬁ?raol?l %éeW%L 116%118(;6?? GPS Q 5 x 105

E:el | s) PPD (:n_’?alsaﬁ bmrl]ss(gﬂﬁré @éovEd) MicPRE2rs od-ithinanisédl Gith F0nd.g j:roteiﬁ)@nd d cells
2.5 x 105 ¢ S | nhi bit or contro 0 on (100 - 3 125

M 100 | cel#]so%}ﬁ"Bmi? oyfianiagopish in é&'ﬁf?@eﬂ? GW“H? Fg‘i‘.aieéé‘&)&’ nﬁg‘”

gg/nm) 100 | @hbpsea aﬁ@bFIAla%\miq&Q 111 €tvbE Thebést YeshBPare oblampd ﬁMgberdl um

97.5 W=PM.  1.5% FCS 1 % Kananycin_(Stock solufion, 10 nH‘/m 4 final 0.1
mg/ m ) mice nnmumsed with HEE and DR 14 mice immunized with

18.2° Immunisation of mice

Mice were injected at the tail-base as follows: Holding the tail of a mouse
with thumb and middle finger, the index finger was placed under the base of the
mouse’s tail. The needle of the syringe was inserted about 1.5 cm from the tail base
(hairy end) under the skin and pushed about 1 ¢m into the tail. 100 ul emulsion was
injected into the mouse. After 9 days, mice were killed and lymph nodes removed.

18.3 T cell proliferation assay after co-immunisation

The inhibitory effect of the candidate compounds on T-cell activation was
tested using T-cells and antigen-presenting cells isolated from the lymph nodes of
chimeric DRA-IE transgenic mice (Taconic, USA) previously co-immunized with
hen egg lysozyme plus compound, or DR14-IE transgenic mice co-immunized with
ovalbumin plus compound according to standard procedures (Adorini et al., 1988,
Mueller et al., 1990; Current Protocols in Immunology, Vol. 2, 7.21; Ito et al.,
1996). ' |

About 9 days (e.g., 8-10 days) after immunisation, mice were killed and
lymph nodes removed, a T cell proliferation assay was performed according to
Example 19.1, using increasing amounts of antigen on lymph node cells from mice
that had been co-immunised with protein antigen and compound antagonist. The

control line was immunised without compound.
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HL-1 nmedium 98 % HL-1 Medi um (Bi oWttaker Europe Orderin . 17201 %

L-GJ utanin (Stocksolution 200 M 4 final 2 MM 1 % KarfaripEP ution
10 mg/mm 4 final 0.1 ng/m) no serum 88 21 Septenber, 2006 Stock
solutions HEL (Lysozyme Grade Il11: From Chicken Egg White; Sigma L-7011) 10

mg/ M PBS OVA (Al bum ne, Chicken Egg; Sigma A-2512) 4 ng/m PBS PPD
(Tuberculin PPD;, Staten SerumlInstitut; Oder-no. 2391) Ing/mM (ready for
use) Sol utions for Asgekiiibhd Wefe Trofaked dhd!ldi@ked Inh t S6-Olwinmegp um
(120 p.g/m) 4 final “concentrationin well 30 pg/nil. OVA: Dilute stock
sol ution 1: 48 asparfingi to 1theredsaynples belayy. BHD Zevemas anositiyengontrpbfor Ticelit e
stock soluti Orl)r?l]lif%fg -w’lth HL-1 medium (100 g/m) 3 final 25 g/mM Exanple
19: In vitro i'nhibi PI on of T cell activation by conpounds of the invention
| mmunonodul at ory propertices of conpounds under investigation were tested
usi ng an assay that neasures T cell proliferation. Table 3 (a and b) shows

the 1C50  (uMpM&HRE [Feghii®d conftBPi tion (% of certain conpounds. Figure 9
di spl ays a dose- res&&n}s{g curve denonstrating inproved i mmunosuppressive

properties as neasdf ¥ a T-cell activation assay of P53

(Gpg-cont ai ni ng), hgP r conpound of the invention, conpared
to the Arg-contai n?%%’i‘g‘%g%?%g"( 9515 1 A dose- response curve of another.

conmpound of the invention (P41-1) is also shown. Figure 10 displays a
dose-r esponse pppy MeStidledspishrati ng the i mmunosuppressive properties as
measured by a T-cell activation assay of various preferred conpounds of the

i nvention; P69, P7400 phRRED selutiqus(300 pg/ml))
' 100 pl cells (2.5 x 105 cells)

Inhibitor control
100 pl Compound solution (100 - 3.125 pM)
100 pd cells (2,5 x 105 cells)

Antigen-Titration (600 pg/ml - 0.82 pg/ml)
100 pl antigen solution
100 pl cells (2.5 x 105 cells)

Wash medium
97.5 % RPMI
1.5% FCS
1% Kanamycin (Stock solution 10 mg/ml =» final 0.1 mg/ml)

HL-1 medium
98 % HL-1 Medium (BioWittaker Europe Order-no. 77201)
1% L-Glutamin {(Stocksolution 200 mM = final 2 mM)
1%  Kanamycin (Stocksolution 10 mg/ml => final 0.1 mg/ml)

no serum
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The conpounds were tested as follows to inhibit the proliferative T cell
response of antigen-prinmed | ynph node cells fromm c%lcﬁm%e—'a@g@reri C
nouse- human class Il transgene with an RA-associ ated peptide binding site,
and lack nurine class H nolecules (Miuller et al., 1990; Wods et al.,

1994; Current Protocols in Immnology, Vol. 2, 7.21; Ito et al., 1996).
Here, the immuni zation takes place in 89 21 Septenber. 2006 vivo, but the
i nhibition and readout are ex vivo. Transgenic m ce expressing MHC cl ass

I'1 nol ecul esSwck soliomdi Ng sites of the RA associated nol ecul e, DRB*0401

wer e commer ci al | y..abt ai ned. esemige | ack, nugl C & d thus,
all Th responsesﬂg'r‘ Xﬁmgﬁ}@% P@r%ﬁ%e@dé?“n%%%ﬁ%ﬁ%é@éé ated VHC
class Il nolecule (ItmgsitPBE. 1996). These transgenic mce represent a
nodel for testing. human clasg.l.l antagoni st .1, T | proliferation
assay The i nhi bi t8V¢ @“&Pe’ﬁnﬁl‘r‘?ﬂ €& %‘Bﬁg‘éﬁdaﬁf]‘gﬁﬁ@éi gation were
tested on T- cel |pyp Qirifedédini PPD{SatstseSerinhi MEtiehi ORei-o.T235a) | snghntl ant i gen
presenting cells isolated fromthe | ynph nodes of chinmeric 0401 -1E
transgeni c nice (Tacorf@dy fa585¢) previously i muni zed with hen egg oval bunin
(Ito et al. 1996) according to standard procedures. 1.5x105 cells are
incubated in_ Q.2 m_ wells of 96-well tissue culture plates in the presence
of oval bum nS‘(IE‘EPDéf?Ié’rsemel | - half-maxinmal stinmulatory concentration) and
a dilution seriesgef: biife GRIFR VAot NEEY with HL-{ fhicivm 120/ Rg/ntd) B tfral00 uN4)
in serumfree HL-1 mediumcontaining 2-mM L-glutamne and 0.1 g/l
Kananycin for three dzmceenmqngeﬁv@%@m% proliferation is neasured by

3H et hyl -t hym di ( Bt I b G ARRGEAH Tt h & tgnat21h of
culture (Falci on(??%i bg??&a%ggg%@b%gﬁggﬁg?gtﬁg?\%s?gg?hgﬁdb3H. i ncor poration
measured using a scimgilkation counter (TopCount, Wallac Finland). _

| nhi bition of T- X ' ' i LRk b:@?m RR may be
observed by com;%%gﬁf%%oétécg{lfoﬁ%t%ﬂm}éﬁlghﬁ%nt al n]iuﬁig&g(r}l |ge]z. Exgl% e 20:

I nhibition of IL-2 seqghth on from T-cell hybridoma cells by conpounds of

t he invention The Gpg-cont ai ni ng conpounds of the invention displayed
substanti al S ' -

Example 19: In vitro inhibition of T cell activation by compounds 0f the invention

Immunomodulatory properties of compounds under investigation were tested
using an assay that measures T cell proliferation. Table 3 (a and b) shows the IC50
(uM) and maximal inhibition (%) of certain compounds. Figure 9 displays a dose-
response curve demonstrating improved immunosuppressive properties as measured
by a T-cell activation assay of P33 (Gpg-containing), a preferred heptamer
compound of the invention, compared to the Arg-containing peptide (P51). A dose-
response curve of another compound of the invention (P41-1) is also shown. Figure
10 displays a dosc—reéponse curves demonsirating the immunosuppressive properties
as measured by a T-cell activation assay of various preferred compounds of the

invention; P69, P74 ,P101 and P53.

The compounds were tested as follows to inhibit the proliferative T cell
response of antigen-primed lymph node cells from mice camrying a chimeric mouse-
human class IT transgene with an RA-associated peptide binding site, and lack
murine class II molecules (Muller et al., 1990; Woods et al., 1994; Current Protocols
in Immunology, Vol. 2, 7.21; Ito et al., 1996). Here, the immunization takes place in
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i mmunonodul atory properties wthin an assay nmeasuring |L-2 secretlon from
immortalized T-cells. Table 3a shows the I1Cso (uM ane’ 2§ E =090 t i on
(%9 of Gpg conpounds in this assay. Table 3b shows |nproved activity (in
bol d) of tetramer conpounds according to Fornula | conpared to those
contai ning an N112 90 21 Septenber, 2006 term nating group. Figure 11

di spl ays a dose-response curve denpnstrating the inproved

ol
(o contai i vied bub AL A3 RS S’ Frsho@Bl e VpRiailifibaric |
Arg- cont ai nialgs Hepmledele:( PAth- Bipding rsitespf meeR&Mmlwu&osm{B*@éﬁbnse

curve denonstratin i I_mmun res ANY asured
by IL-2 secr“e'?rFS??ng‘Fmﬁgig %&5" Cgh ngnﬁ?eng o raner ngfa%oglﬁl aﬁ]fﬁ
i nvention, ccraspaﬁ&@ dre dhlignelled) thmnglalanszﬂge rjﬂmandRA@B&)atedql\gHCecla.%IEhows

L, oS UREESTL M oL LFEGH, S B S Ao ﬁ%e‘j

i mrunonmodul atiptnénRI8PEhagsnigk. t he corrpounds under investigation

i nvestigated by neasuring |L-2 secretion fromthe hybridoma cell i ne T- Hyb
1 stimulated using DR-transgeni c antigen presenting cells (APC) under
conditions of half-maxinmal antigen stinulation. |IL-2 secretion was
detected and rreasured using a standard E LI SA nethod provided b y the

Opti EI A nouse ﬁ ﬁ@;- Phar m ngen (Torrey Pine, CA USA). APCs were

i sol at ed frorptlhe ‘ﬁﬂlilléﬁﬂ Whi zed chinmeric 0401-1E transgenic mce
(ljél odet al . 1996) T&@Gﬂﬁl?itdﬂgeﬁ'&itlsfﬂﬁdaﬂhﬁo@ﬂ@ﬁmhﬁrﬁsﬁgaﬁoﬁw&fé‘&esm:f T\Tzre
added to 0.2 s of 96-we N ntai ni n e follow ng
additives (alcglfrffeﬁlc@hsec}n@ﬂ‘&feérﬁfﬂfﬂ meli‘gelgﬁi’gsm% anfigep 19‘55188{‘] , 1%

non- essent i aljsgikdBoRGhéBmph ndlbSETbhinerR04Y V-t Gadigenid micd) acoﬂi@rlmW)C' n.
egg oval bum n was added to a-final concentratiqn of 200 g m in fi naI

vol une of 10@reviessin Hemamesk Withd hemness ralbumins (it &t 9ht %craortiwgswanu gen
for 30 in i @taﬁ&arﬁﬁ:mcgdﬁlrggelrﬁéog/%gl Ot iddRERAHRO0:2 YT Gooesk el Bsich W el
at v arious ‘concentrations (typically 1tn arange tfrom0.1 to 200 M, the
plate i ncubatcatﬂur&oplaﬂes Hn the B¥seareyf Qoribamin 230105 FerHysll| - delfinmaxioaied t o
give a final i t u n for 24
0Ve o "ot sty nceRlaitdn) ad af i BHEs TP He Bmdbbd Lndd} G0 b

around 0.1 to 200 uM) in serum free HL-1 medium containing 2 mM L-glutamine

and 0.1 g/l Kanamycin for three days. Antigen specific proliferation is measured by
3H-methyl-thymidine (1 pCi/well) incorporation during the last 16 h of culture
(Falcioni et al., 1999). Cells are harvested, and 3H incorporation measured using a
scintillation counter (TopCount, Wallac Finland). Inhibition of T-cell proliferation
on treatment with the compound may be observedi by comparison to control wells

containing antigen.

Example 20: Inhibition of IL-2 secretion from T-cell hybridoma cells by

compounds of the invention

The Gpg-containing compounds of the invention displayed substantial
immunomodulatory properties within an assay measuring IL-2 secretion from
immortalized T-cells. Table 3a shows the ICsg (uM) and maximal inhibition (%) of
Gpg compounds in this assay. Table 3b shows improved activity (in bold) of

tetramer compounds according to Formula I compared to those containing an NH2
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to an ELI SA plate (Nunc-Imuno Pl ate Maxi Sorp surfacei Nunc, Rosk= |8g DK)
previously coated with IL-2 Capture Antibody (BD Phar ‘,"' I ne,
CA, USA), the anount of IL-2 was quantified according to the

manuf acturer's directions wusing the Opti El A Mouse IL-2 kit and the plate
read using a Victor V reader (Wallac, Finland). Secreted IL-2 in pg/m was
calibrated using the IL-2 standards provided in the kit. 91 21 Septenber,

2006 The T-cell hybridoma |ine T-Hybl was established by fusion of a
T-cel | receptamintipgatgron. vEighenil d!sphﬁéatwﬁmonsprwnm@mmwm and

| ynph node t [

I mmuni zed wi E’ﬁﬁ ljﬁz?f{ {e’%%hﬁ“wvg rFq Al%'tl-%ésgats 1%1%@51%8 rﬂapﬂfn%' Sg&eﬂgﬁgf ?ﬁjﬁ%l was
sel ected for (Gﬂ@cmﬂaﬁnipg);mther qomppmdjeﬂ tlteommog,emmmtd ta &lest\lg’rul ation
with high 11-2 secreti | e 0 |.at or '
conpounds of ?’ﬁ@q”ﬁvg ClT%Sn ”ﬁ an% E%Qse@%eﬁ gm%l)e osg%ogf?poun s Showi ng
t he best pr Oﬁexh@ns(rbm@thagmqfréveﬂnhynunps@msee gtapbities tay , méasuwed Uy IR biti on
invitro and in viv ested f.or their therape .ential VHC-
transgeni c nSTERORS, g%ﬁg ((gP %‘lﬁ"”d‘?ﬂ%?\é PIRSE cumRoun ﬁgﬁh‘ﬂ}“‘%ﬁ‘?’gﬁg’ﬁmﬁﬁ uced
arthritis (Crfthe A?%Biﬁﬂﬂhm epﬁdlﬁ(FmDOlEigﬂétm lslidv@s, manﬂ:mwppmaml
aut oi nmune enceph rr%/,elltls mcti r multiple s%lterr%gl ClA
i s induced b?fOPPFi'FBW@ ?%n(qﬂgtqqnﬁa%)al |a e ?r%f-'&e eptamey gomppundy of fBe o i ¢
mce as desciibat Dy, BastPRlagMSO cehtedl)- Exp. Med. 1997, 185: 113). After

di sease onset, mce are treated with conpounds at the nmaxinmal tolerated

dose s.c. for two weeks, and the di sease devel opnent conpared . tq that in
m ce treated wit hThe gnmanemesulajory prepsriies et thespmpoands wnder mvestigfP at i on

(bovine G| ag&e;@aéﬁbgmmgm@%ﬁ&&oﬁmé Eﬁ&ﬂbﬂﬂc@ﬂhﬂé?ﬁ?ﬁﬁl onset 5x

per week for s Di Sease severity score 1 t ema and mld swelling
confined to stheulated 9aing DR-tragsgenic pfigen presenting 06115( C) under conditions of

half-maximal antigen stimulation. [L~2 secretion was detected and measured using a
standard ELISA m ethod provided by the OptiEIA m ouse I1L-2 kit of Pharmingen
(Torrey Pine, CA, USA). APCs were isolated from the spleen of unimmunized
chimeric 0401-IE transgenic mice (Ito et al. 1996) according to standard procedures.
1.5x10° APCS were added to 0.2 ml wells of 96-well in RPMI medium containing
the following additives (all from Gibco BRL and PAA): 10 % FCS, 2 mM L-
glitamine, 1% non-essential amino acids, 1 mM sodium pyruvate and 0.1 g/l
kanamycin. Hen egg ovalbumin was added to a final concentration of 200 pg/ml in a
final volume of 100 pl of the above medium, the cells incubated with this antigen for
30 min at 37 °C under 6% C O;. Compounds were added to each well at various
concentrations (typically in a range from 0.1 to 200 pM), the plate incubated for 1 h
at 37 °C/6% CO, and 2x10° T-Hyb 1 cells added to give a final volume of 200 pl in
the above medium. After incubation for 24 h, 100 pl of supernatant was transferred
to an ELISA plate (Nunc-Immuno Plate MaxiSorp surface, Nunc, Roskilde, DK)
previously coated with IL-2 Capture Antibody (BD Pharmingen, Torrey Pine, CA,
USA), the amount of IL-2 was quantified according to the manufacturer’s directions
using the OptiEIA Mouse IL-2 kit and the plate read using a Victor V reader
(Wallac, Finland). Secreted IL-2 in pg/ml was calibrated using the IL-2 standards
provided in the kit.
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2. Erythema and mld swelling extending fromthe anklﬁ éo Ehel tar@i 3.
Eryt hema and noderate swelling extending fromthe an er ar sal
joints 4. Erythema and severe swelling enconpass the ankle, foot, and
digits 92 21 Septenber, 2006 Figure 16 shows the efficacy of preferred
conpounds of the invention (P96, P53 and P74) in the CI A nouse nodel for
rheumatoid arthritis conpared to solvent as control. EAE is induced in DR4
transgenic mce byl et Lok« il | godend . L i (MOG)
as descri bed by I?ghgjt‘ g%* h%d%glé';%f%r?{ rqu‘i'v%‘e)ase {Sgér?gﬁe ,fgirlr?iggiagfgs%lpeat ed
W t h conpoundecepiod nsgattie odrizig off dheothrymoaliner BW $ieddt (AT medi ymph ande
(MOG+CFA) 14- npaund .i Jj S.C.. st.arti di se | 4 ' or
onset 5x per cgﬁmsl'elgﬁm[ﬁ @g%%&%@g#&g%sg ellﬂmg‘{ B}r?gg’i‘ﬁg" Hﬁ'“%gmgh\%gg%ng 3.
Hi nd |inb parozhlymi dio & addi WeriThearialeyBiHybavhsfseleated ifobthematayesiwe ot
paralysis 5. Mrjhund Fiqgure., 17 .shows the efficac f preferred conpounds
of the invenF?W‘{eggg?ntﬁgg?eﬁ %ﬂ‘?‘qoﬂv?ﬁ@%’%ﬁﬁ‘%oﬂbdel for nultiple
sclerosis prevention conpared to solvent as control. Figure 18 shows the
ef ficacy of preferred conpounds of the invention (P69 and P53) in the EAE
nmouse nodel {Bxampid 21:plnensrdnerduditeryt acolyreftormprapes ef the inventione withins
control. Figure 1$,shows the efficacy of a preferred Goc-containing
conpound of CHfEse FRASRIMOSHS (P69) compared to equivilent Arg containing
conpound (P82) inthe nouUS del | t.i pl g- scl erosi s, .k fficac
of the Gpg conpougﬁrﬁpg%ﬁg?mg%eg&g profic Bihdihl affnt§) Flofbbe’suthlly, T d
cell inhibition in vitro and in vivo) are tested for their therapeutic potential in MHC-

H transgenic mouse models of autoimmune diseases, namely collagen induced
arthritis (CIA) - a model for theumatoid arthritis; and experimental autoimmune

' encephalomyelitis (EAE) - a model for multiple sclerosis.

CIA is induced by immunization with type II collagen in HLA-DR1
transgenic mice as described by Rosloniec et al (J. Exp. Med. 1997; 185: 113). After
disease onset, mice are treated with compounds at the maximal tolerated dose s.c.
for two weeks, and the disease development compared to that in mice treated with

solvent only as follows:

Day  Treatment
1 Immunization (bovine C-II+CFA)
19-40 Compound injected s.c. startmg at disease onset 5x per week for 3

weeks

Disease severity score

1. Erythema and mild swelling confined to the tarsals or ankle joint

2. Erythema and mild swelling extending from the ankle to the tarsals

3. Erythema and moderate swelling extending from the ankle to the
metatarsal joints

4, Erythema and severe swelling encompass the ankle, foot, and digits
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terms of disease treatnent than the Arg conpound, despj being tr d at
half concentration (125 nM of the Arg conpound (250 Mnber,
2006 Exanple 22: Pharnmaceutical conpositions In order to select the nost

appropriate conpound of the invention to enter further experinents and to

assess its suitability for use in a therapeutic conposition for the
treatnent of diseases of the i mmune system additional data are coll ected.

Such data for each_conpu can ingclude.the affinit reacti vit

Speci ity 1 Coo. Figaetastor e diisasy of BifTisred compotids o B Mg 196 cei
proliferati onpsRgncrid) #RiLe CIA Rnovét ifodel fortheliRatoidithgitl i conipattdlis selfent
rheumatoid arthritis, and nultiple sclerosis. The activity of conpounds of
t he i nventi on2hepttBe conpar ed agai nst previously accepted therapies or
theraputics for a given disorder. For exanple, a particular conpound of -
the invention my BEECRPRGRE AgRi DRE irivsgedier aficebdiya injastiona@fepiyelin t her apy
for multiple sclerosis. The conpound that shows appropy.i %ﬁ ffinity, best
specificity aplgodendregyieglyeaprqteiRiMQG)qs dgsortped by fto 5 & (10855 A %ﬁ digfas | - o
secretion, ang,di ghcefd hEAYwithcorgtthdd dddehdidaonmBlok d arthritis, and |
mul tiple sclerosrs 1 n appropriate nodels, mght be chosen to enter further
experinments. Such experinents may include, for exanple, therapeutic
profiling and toxil®¥ ogVyrepteshi mal s and phase | clinical trials in hunans.
The conpounds of tge i iRRodBYoBeCRdyi ni stered for therapeutic or
prophyl actic use to warm bl ooded ani mal s”such as humans_in the form of
conventi onal phar nake3qtGCaepound irjessdd: 5.6 wtarting atydiseasel indyciinp o8 opset ¥ iPehH

i ncl udes the w |l owi ng: I njectable Solution: 0.01 to 100 ng of active
ingredient is dissolved inup to 2 nL of an aqueous injection vehicle to
give a concentration of active ingredient between 0.01 to 100 ng/nL. The
aqueous injection ﬁehicle is buffered to a pH between 5 and 8, as needed,
usi ng a phar maceut EﬁﬁFﬁmg%ceptable buffer (for exanple, phosphate or
acetate) and contai.ns arallasngaceutically acceptable tonicity adjustnent
agent (for exanple Na§%pgém®6Xt ose) added to achieve isotonicity. The
vehi cl e may optioﬁ%lly % ot her pharmaceutically acceptabl e

exci pients such ag solmpélimBipr@lagents (for exanple, DVSO, et hanol,

propyl ene gl ycol, 4

Hind limb paralysis and fore limb weakness or paralysis
S. Moribund

Figure 17 shows the efficacy of preferred compounds of the invention (P69,
P53 and P74) in the EAE mouse model for multiple sclerosis prevention compared

to solvent as control.

Figure 18 shows the efficacy of preferred compounds of the invention (P69
and P53) in the EAE mouse model for multiple sclerosis treatment compared to

solvent as control.

" Figure 19 shows the efficacy of a preferred Gpc-containing compound of the
invention (P69) compared to equivilent Arg containing compound (P82) in the EAE
mouse model of multiple sclerosis. The efficacy of the Gpg compound is superior in
terms of disease treatment than the Arg compound, despite being treated at half
concentration (125 nM) of the Arg compound (250 nM).
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pol yet hyl ene. gl ycol, etc.) preservatives, and anti oxi gig S. Tti)e a&hg’ ée

i ngredient may typically be a conpound descri bed her

conveniently be present as a pharnaceutically acceptable salt. The
conpound of the invention may be 94 21 Septenber, 2006 adm nistered
together with one or nore other active ingredients. Such conpositions may
be a single package, pill, or application containing several such active

i ngredi ents, Btansple D2PKtrRiasdtRid OMpoRioRONDT i S€ sequential or repeated
adm ni strations of the separate active ingredients that include a conpound

of the invention.mkaeértalseleétsthe Hvesgpppdpriatescompouind @f dlid invksdtionrtecatri ze, or
be able to ascertain.uysing no nore an_routine exg&r@i ment ati on,..nuner ous

.th [
equi val ents t@rtherexperpeninand g fgseseithsytabiliby 105 use fhe EEPCHCOMRPEENer ei n.

Such*e quival §ptife RERmERBH GRARE of ehePintmitd Histend, Haditishd R t204re tcBiléctédavent i on
and are covered by the foll ow ng clainms. Al patents, published Patent
iC

appl i cat i ons, Sushdlarfor ieach semang jcpR dnclideche affimaty, TeaetBHYe FRECHE B8 er ence
as though set t R iiflibMol OF 919 sedetidn| aE B $IHRA prolff3fon, ERRbEmated i
Gm cont ai ni ngv%l%%r’pg’awsﬂglo? tﬂg'_?r?\?entl%gn a. br e_geprr? ed Cr(_m’pg- cont ai niu?lg
conpounds of titig andPRxtransgenic mofels ofrhepmeteidoethpitig,-and gydiple sclerosis.
Ac- Cha- Gpg- Di sc- Met -1 SPhPro-[ S(oxaz) L] -NMe2 P41-2 Gpg
Ac- Cha- Gpg- Di sc- - | - [&ﬁ@é < : ot iR be d against
Ac- Cha- Gpg- Di sc- NEN%LGB%%-@ )1%] &E;lgﬁgAém%égoéog Di scc- 1I\"/llgft_n-BGP% ar 0- OH P47
Gpg Ac- Cha- GugeviowshyVatoe @k RileRapiss| 3 (therapitics foie zivepSiisogisyg For example, a
Ac- Phe- Gog- Ti c- Met (O) - aPhPro-I S( oxaz) L] - 2 P53 ~
Ac- Cha- Gpg- Tip@ﬂﬁu@g‘ Igéﬁ?ﬁ?lgl-d[ ‘%(%?( %‘fﬁ’%W f’%‘ﬂpﬁ% ‘%)agnﬂ Interffaron beta, an
Ac- Cha- g- Tizcdfiteat thitapy for MulplChRobizOH PS5 Gog
Ac- Phe- Gpg- Ti c- NIl e- BPhPr o- [ S(oxaz) L] - NMe2
The compound that shows appropriate affinity, best specificity and/or
greatest inhibition of T-cell proliferation or IL-2 secretion, and high efficacy in

inhibiting rheumatoid arthritis, and multiple sclerosis in appropriate models, might

be chosen to enter further experiments. Such experiments may include, for example,

therapeutic profiling and toxicology in animals and phase I clinical trials in humans.

The compounds of the invention may be administered for therapeutic or
prophylactic use to warm-blooded animals such as humans in the form of
conventional pharmaceutical compositions, a typical example of which includes the
following: Injectable Solution: 0.01 to 100 mg of active ingredient is dissolved in up
to 2 mL of an aqueous injection vehicle to give a concentration of active ingredient
between 0.01 to 100 mg/mL. The aqueous injection vehicle is buffered to a pH
between 5 and 8, as needed, using a pharmaceutically acceptable buffer (for
example, phosphate or acetate) and contains a pharmaceutically acceptable tonicity
adjustment agent (for example, NaCl or dextrose) added to achieve isotonicity. The
vehicle may optionally also contain other pharmaceutically acceptable excipients
such as solubilizing agents (for example, DMSO, ethanol, propylene glycol,
polyethylene glycol, etc.) preservatives, and antioxidants. The active ingredient may
typically be a compound described hereinabove and may conveniently be present as

a pharmaceutically acceptable salt. The compound of the invention may be

94




P56 Gpg Ao- Phe- Gpg- Ti o- Nt e- | &PhPr o- N( Me) CH2CH20H P57

Ac- Hf e- Gog- Ti c- Nl e- VPhPr o- [ S(oxaz) L] - NMe2 P58 Gpg 21 September, 2006
Ac- Thi - Gog-Ti c- N e-i &hPro-[ S(oxaz) L] - NMe2 P59 Gpg

Ac- Cha- Gpg-Ti o-il e-BPhPro-[ S(oxaz)L]-Nve2 P60 Gopg

Ac- Cha- Gpg- Ti c- Met - BPhPro-[ S(oxaz) L] - NMe2 P61-1 Gpg

Ac- Cha- Gpg- Di sc- Nt e- | SPhPro-[ S(oxaz) L] - NMe2 P61-2 Ci)g

Ac- Cha- pg-Di sc- N e- t3PhPro- S(oxaz) L] -Nve2  P62-1

Ac- Phe- Gpg- Aore oﬁ%@hvpgg@l% Such compositions

roi
ﬁg‘m? gg D's %tﬂ Eﬁgglﬂéﬁoﬁ% ?ﬂgz#{] EOIEQ%%&J% several such active

Ac- Thi - Gog- Dingedidsts; BPh Fsuch [ Sirouisitption NivieR c@ﬁm@og;equemml or repeated

e 5 SRR E R M M

Ac- Cha- (pg- Dinventidat - NH2 P66-2 Gpg Ac- Cha- Gpg-Di sc- Met-NH2 P67 Gpg

Ac- Cha- Gpg-Tic-Met-NH2 P68 Gpg Ac-Cha-Gpg-Tic-Ne-N(H Bn P69 Gpg

Ac- Cha- Gpg- Ti c- Nl e- N(H) CH2CH2Ph P70 Gpg

Ac- Cha- Gpg-Ti cNt e- N( H) CH2CH2O0CH2CH2OH P74 Gpg Ac- Cha- Gpg- Ti 0- Nt e- N( M) Bn

P76-1 Gpg AcE@Hraleyis- Di sc- Nl e- N(Me)Bn  P76-2 Gpg
Ac- Cha- g-Di sc-N e-N(Me) Bn P77 (pg

Ac- Cha- Gg- Ti c- Nl ds& il ARl 2@ Wil RRbEMS:, oPES a8 % ascertain using no more
Ac- Cha- Gpg- Ti cNt e- N(Bn) CH2CH2OH P80 Gpg Ac- Cha- Gpg- Ti c- Net %QDhProNHZ

| P101 Gpg Acthameutipe expesimgniatio, By m@mmmm cpmpoundp gnd methods
Ac- Cha- (ng- T}, £; M he DA CATR PRI Rch Oiviienté 4 re P RHsRIZRA 0 b%QQﬁm Bd N

scope of this invention and are covered by the following claims.

All patents, published patent applications, and publications cited herein are
incorporated by reference as though set forth fully herein.
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Table 1. G contalnm compounds of the invention

a. Preferred Gpg-containing compounds of the invention.

# Pos. 2 Sequence

P41-1 Gpg Ac-Cha-Gpg-Disc-Met-APhPro-[S(oxaz)L]-NMe2

P41-2 Gpg Ac-Cha-Gpg-Disc-Met-BPhPro-[S(oxaz)L}-NMe2

P45-1 Gpg Ac-Cha-Gpg-Disc-Met-RPhPro-OH

P45-2 Gpg Ac-Cha-Gpg-Disc-Met-BPhPro-OH

P47 Gpg Ac-Cha-Gpg-Tic-Met(O)-BPhPro-[S{oxaz)L]-NMe2

P52 Gpg . Ac-Phe-Gpg-Tic-Met{(O)}-3PhPro-[S{oxaz)L}-NMe2

P53 Gpg Ac-Cha-Gpg-Tic-Nle-APhPro-{S(oxaz)L}-NMe2

P54 Gpg Ac-Cha-Gpg-Tic-Nle-BPhPro-N{Me)CH2CH20H

P55 Gpg Ac-Phe-Gpg-Tic-Nle-BPhPro-{S(oxaz)L}-NMe2

P56 Gpg Ac-Phe-Gpg-Tic-Nie-BPhPro-N{Me)CH2CH20H

P57 Gpg Ac-Hfe-Gpg-Tic-Nle-APhPro{S{oxaz)L]-NMe2

P58 Gpg Ac-Thi-Gpg-Tic-Nle-BPhPro-[S(oxaz)L}-NMe2

P59 Gpyg Ac-Cha-Gpg-Tic-lle-BPhPro-{S{oxaz)L}-NMeZ

P60 Gpg Ac-Cha-Gpg-Tic-Met-BPhPro-[S{oxaz)L]-NMe2

P&1-1 Gpg Ac-Cha-Gpg-Disc-Nie-RFPhPro-[S{oxaz)l |-NMe2

P61-2 Gpg Ac-Cha-Gpg-Disc-Nle-EPhPro-{S{oxaz)L-NMe2

P62-1 Gpg Ac-Phe-Gpg-Disc-Met-BPhPro-[S{oxaz)L]-NMe2

Pg2-2 Gpg Ac-Phe-Gpg-Disc-Mei-RPhPro-[S(oxaz)L]-NMe2

P63-1 Gpg Ac-Thi-Gpg-Disc-Met-RPhPro-[S(oxaz)L}-NMe2

P63-2 Gpg Ac-Thi-Gpg-Disc-Met-BPhPro-[S(oxaz)L]-NMe2

P64 Gpg Ac-Cha-Gpg-Disc-Met{O)}-3PhPro-[S(oxaz)l]-NMe2

P65 Gpg Ac-Thi-Gpg-Disc-Met{O)-BPhPro-[S(oxaz)L]-NMe2

P66-1 Gpg Ac-Cha-Gpg-Disc-Met-NH2

P66-2 Gpg Ac-Cha-Gpg-Disc-Met-NH2

P67 Gpg Ac-Cha-Gpg-Tic-Met-NH2

P68 Gpg Ac-Cha-Gpg-Tic-Nle-N{H)Bn

P69 _ Gpg Ac-Cha-Gpg-Tic-Nie-N(H)CH2CH2Ph

P70 Gpg Ac-Cha-Gpg-Tic-Nie-N(HYCH2CH20CH2CH20H

P74 Gpg Ac-Cha-Gpg-Tic-Nle-N(Me)Bn

P76-1 Gpg Ac-Cha-Gpg-Disc-Nle-N(Me)Bn

P76-2 Gpg Ac-Cha-Gpg-Disc-Nle-N(Me)Bn

P77 Gpg Ac-Cha-Gpg-Tic-Nle-tetrahydroisoquinoline

P78 Gpg Ac-Cha-Gpg-Tic-Nle-N{Bn)CH2CH20H

P80 Gpg Ac-Cha-Gpg-Tic-Met-BPhProNH2

[p101 Gpy Ac-Cha-Gpg-Tic-Nle-N(Bn)CH2CH20CH2CH20H

P102 Gpg Ac-Cha-Gpg-Tic-Met-N{Bn)CH2CH2OCH2CH20H
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actn vat on of certarn conpounds of
3 HERISng equi val ent s % Reducti on
2 HEL PPD( HEL) OVA PPD OVA

% Reduction of response to
Compound| Pos. 2 HEL PPD(HEL) OVA PPD{OVA)
P51 Arg 43.1 3.5
P53 Gpg 68.4 10.2 56.3 (59) 26.8 (34.4)
P82 Arg 25 5
P69 Gpg 59 (88) 2(32) 65.3 (61.7) 9 (15)
- P71 Arg 78.1 62.1 48.8 21.8
P74 Gpg 51.6 (52.6) 12.8 (3.3) 425 5.8
P41-1 Gpg 50.1 21.6
P57 Gpg 52.6 52.4
P60 Gpg 50.3 28.1
P61-1 Gpg 37.9 32.3 3.7 29.9
P68 - Gpg -3.2 25.1 95.3 65.9
P70 Gpg 56.1 52.3
P101 Gpg 49.7 (31.7) 41.1(21.8)
P102 Gpg 41.3 31.2

104

eé~$$
a 03 Ha;




P51 Arg 43.1 3.5 P53 Gpg 68.4 10.2 56.3 (59) 26.8 (34 P8§ Ar 5

P69 CGpg 59(88) 2 (32) 65.3 (51.7) 9(15) P71 Arg 78. . P74
Gpg 51.6 (52.6) 12.8 (3.3) 42.5 5.8 P41-1 Gpg 50.1 21. 6 P57 Gpg 52.6 52.4
P60 Gpg 50.3 28.1 P61-1 Gpg 37.9 32.3 3.7 29.9 P68 Gpg -3.2 25.1 95.3
65.9 P70 Gpg 56.1 52.3 P101 Gpg 49.7 (31.7) 41.1 (21.8) P102 Gpg 41.3
31.2 104 21 Septenber, 2006 CLAINB 1 A conpound having a structure of

Formula Il: R2 H R~-X, VA~N~ \ir _~j] Rei 'k HZN NH Formula I
wherein, as val ence and st al§i permt A is absent or represents a
sequence of fromone to four amno acid or am no acid anal og residues; B

r epr esent 5. Acapppund baviag a siriture WO Foomeda gt anmi no acid or anmino acid anal og
resi dues;
1 Rz

H
X LA N V. w
R1/ \.v \E)\V/ \B/
)i

J——Rg
w /{v )
H,N
NH
Formula II

wherein, as valence and stability permit,

A is absent or represents a sequence of from one to four amino acid or amino acid analog
residues;

B represents a sequence of from two to eight amino acid or amino acid analog residues;

W represents ORy or NRgRy,

V, independently for each occurrence, represents C=0, C=S, or SO»;

X is absent or represents O, S, or NR;

R, independently for each occurrence, represents H or lower alkyl;

R} represents a substituted or unsubstituted alkyl, heteroalkyl, alkenyl, alkynyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, or heterocyclylalkyl
moiety;

R; represents a substituted or unsubstituted alkyl, heteroalkyl, alkenyl, alkynyl, aryl, aralkyl,
heteroaryl, hétcroaralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, or heterocyclylalkyl
moiety, or R; and R, taken together, form a ring having
from 5 to 7 members, optionally being substituted
with from 1 to 5 substituents and/or forming a polycyclic structure with one or more
other rings;

i represents an integer from 0-1;

j represents an integer from 1-2;

k represents an integer from 1-3; and
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Wrepresents OR, or NRsR9, V, independently for each occurrence, resents
C=O, C=S, or S®@2; X is absent or represents 0, S, or%ﬁ,—eﬂﬁ;&"ﬁ—’ﬁéeéﬁﬁﬁently
for each occurrence, represents Hor lower alkyl; Rl represents a

substi tuted or unsubstituted al kyl, heteroal kyl, al kenyl, al kynyl, aryl,

ar.al kyl , heteroaryl, heteroaral kyl, cycloal kyl, cycl oal kyl al kyl,
het erocyclyl, or heterocyclylal kyl noiety; R2 represents a substituted or

unsubstijuted al kyl . het ekoal.k , . : ioh it i

het er oar}f'S El?f@?ate(?’%sﬁrgf% &%f&%%‘&s@y@g%c %‘?F‘ég?ﬂéﬁJ , ﬁenir rg%ﬁ’hyllt ® or
het er ocycl yl altksHed, sebéctddyfrom subfinaediorimstibstituted lyeer hiky], halpathyh baloggn,havi ng
from5 to 7 nenbers, optionally being substituted with froml to 5

subst i t uent s bydw@ryh ardAMINGy a pol ycyclic structure with one or nore ot her
rings; ip.fRPLEFE ' nts selebRR HROREH ahd 3ubstiniteger from 1-2;
Kk represgé"n%g an ?n%taggcggéﬁuo fﬁé?ff;tggﬂr?g“%gtgsgleSeptenber, 2006 R6 s absent
or represent snfubstifuted/alisylpleteroallsyl arybraraliod, heterogrglieyl.dastarearyl, g¥elealkys o

which it is attached | ect ed, from subst i r bstifu I

o T S aPhypRR HRESSSE TSR HI], MhhekBid ot

i ndependent | YohePFiRS BRYing WOHT 5 toPhikembes| ptiondlly being bhtatithter noith fivut Btb Br
unsubstituted al kyl, heteroal kyl, aryl, aral kyl, heteroaral k% het er oaryl ,

I
cycl oal kyl , sehstitusatsiapdéor fgmminga palyeyslic|simetuzsvith 08¢0 JpOre QRENNLS - oF yher e
R8 and R9, taken together, forma ring having fromb5 to 7 nenbers,
optionally being substituted with from1 to 5 substituents and/or form ng
a polycyclic structure with one or nore other rings . 2. A conpound of
claiml erein l1S: . : ound of claim1, wherein at |east
one of &Imﬂ?w%ﬁg%ér%%@%n%éﬁ% obic residue. 4. A conpound of claim
1, wherein A represents O or | amno acid or amno acid anal og residues.

5. A coqpeund ol fofiMhd1, WARGR et bGPLPRE SR WATRFis Phirdpioble rasiee. OF

4. A compound of claim 1, wherein A represents 0 or 1 amino acid or amino acid analog

residues,

5. A compound of claim 1, wherein B represents from 2 to 6 amino acid or amino acid analog

residues.

6. A compound of claim 1, wherein B represents from 2 to 4 amino acid or amino acid analog

residues.

7. A compound of claim 1, wherein the compound has an immunosuppressant activity.

8. A compound of claim 1, wherein the compound inhibits hﬁié-mediated activation of T cells.
9. A compound of claim 1, wherein the amino acid residues are alpha-amino acid residues.

10. A compound of claim 1, wherein R XV, taken together, represent an acyl group.

11. A compound of claim 10, wherein the acyl group is an alkyl carbonyl group, an aryl carbonyl

group, or an aminoalkyl carbonyl group.
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resi dues. 6. A conmpound of claim1, wherein B represents fron1€ tg g gnino
acid or amno acid analog residues. 7. A conpound of t he
conmpound has an i mmunosuppressant activity. 8. A conpound of clalnll
wherein the conmpound inhibits MHC nedi ated activation of T cells. 9. A
compound of claim1, wherein the am no acid residues are al pha-am no acid
resi dues. 10. A conpound of claim1, wherein R XV, taken together,

represent an acyl group. 11. A conpound of claim 10, wherein the acyl group
is an al kyl carbonyl group, an aryl carbonyl group, or an am noal kyl
carbonyl group. 106 e 21 Septenber, 2006 12. A conpound of clain110

Fower am dok RSmegindgitlim 10gwhaelhaat &b i f BitroTbedRes o Rty Lirot.

group is gfla RWRE YhifdakdRoyl p.A conpound of claim1, having a structure
selected from 107 21 Septe er, 2006

Ac- Cha- g- Di sc- Met - BPhPro- [ S(oxaz) L] - NMe2

Ac- Cha- Cogs, O afindMiina BPBRIA10.SARI&RKhd acWerbup fafian/Paanfl Sc- Vet - BPNPY o- OF
Ac. Cha- Gpg- DI sc ‘Met - CPhPr o- GH Ac- Cha- Gdg Tlg Met (O - BPhPro-[ S(oxaz) LJ- NMe2
Ac- Phe- Gpg- Ti o- Met (G f 3PhPro- [ S(oxaz) L) - NMe2

Ac- Cha- ; 7 Ve

Ao- Cha- %g %&ﬂﬂgﬁg?%%%@%d@ OH Acecl!’eﬁleﬁ‘oﬁg

Ti 0o- Nl e- BPhPr o{ S(oxez)L)-Nva2 Ac. Phe- Gog-Ti c- N e- BPhPro- N( Me) CH2CH2OH
A" f e- Gpg- Tt 0- Me- SPhPr o{ 8( oxaz \We2

Acs- Thl - Gog-11c. NIl e-i 3PhPro4S(oxsz) Lj - NMe2

Ao- Cha- Gpg- Tl 04l e- BPhPro- [ S(oxaz) L] - NMe2
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Ao- Cha- Gpg 1laMet - BPhPro-[ S(oxaz)t }Nwe2

A(>Cha- Gpg- Dt sc- Nl e4&PhPnr [ S( oxaz) LJ- NMe2 21 September, 2006

Ao. Cha- Gpg431so- NIl e- BPhPrc4S(oxaz) LJ- NMe2 AcPhe- Gog- Di eo. Met - BPhPr o
LJ-NMD2  Ac- TN- Gpg

[ S(oxaz) L] - NMe2 Ac- Phe- Gog- Wsc- Met - RPhPr o- [)S(o
bi so- hl et - BPthﬂSﬁeﬁm}Qﬂg—Met&Phﬁw-@(gmhw APhPm [ S( oxa4LJ- NMVe2
Ao- Cha- Gpg- DI stem.& mp}ar%)umaz

c- Cha- Gpg- Dl sc- Met - NH2

-Cpg-Dl sc-Met (O -
Ac- Cha- Gpg-Di s > fﬁﬁe& t-NH2 AGCcha-Gpa Tro. Nl e- N(H) Sn
Ac- Cha-ft T1aN s- mwnmammrs Bﬂ@ Ti 0- NI e- N( HOH2CH20GH2 CH2 OH
Ao- Cha- (pg- ' no- NI;?:;@Q hPrdIS{6 o) &
Ao- Cha- Gpg- Di sc N( @MQ@SEPB% SI%d:W ahydr o[ soqul noMe
A

Ao- Cha- Opg- Tl o- N t-BPhPINH2 A

- Cha- Gpg- Tl o- Nt e AGHTg GPL 7o) (oxaz) J-hMe2

Ar sCha- g- TlaMehaldHE00, ﬁﬁgﬂ @.‘;2§ﬁptenber 2006 or

constructed fro f S S t a subunit is selected

from each verti %ﬁiﬁmﬁﬂ%ﬂpﬁfﬂﬁ#@%ﬂ i zontal |y extended by--- of

a given |ength iAcPhe@pg-Tic-NealPbPo-tiMe)RH2CHAAM cal col ums as the ---
NH2 4-a u obulyryi Ma

noi ety occupi ACW
C(Aan) Me IS—PPI\AO_ oo o !? ro-[ omz?l.] M) Chg ------

Ac-Cha-Gpg-Tic-lle-8PhPro{S(oxaz)L]-NMe2
Ac-Cha-Gpg-Tic-Met-RPhPro{S{oxaz)L}-NMa2
Ac-Cha-Gpg-Disc-Nle-BPhPro{S(oxaz)L]-NMe2
Ac-Cha-Gpg-Oisc-Nls-BPhPro-[S{oxaz)L]-NMa2
Ac-Phe-Gpg-Disc-Met-BPhPro-{S{oxaz)L]-NMe2
Ac-Phe-Gpg-Disc-Met-3PhPra{S{oxaz)L ]-NMe2
Ac-Thi-Gpg-Disc-Met-8PhPro-{S(oxaz)L NMa2
Ac-Thi-Gpg-Disc-Met-3PhPro-{S(oxaz)L}HNMe2
Ac-Cha-Gpg-Disc-Met{0)-BPhPro-[S{oxaz)L]-NMe2
Ao-Thi-Gpg-Disc-Mei{O)}-3PhPro-[S{oxaz)L}-NMe2
Ac-Cha-Gpg-Disc-Met-NH2
Ac-Cha-Gpg-Disc-Met-NH2
Ac-Cha-Gpg-Tic-Met-NH2
Ac-Cha-Gpg-Tic-Nie-N{H)Bn
Ac-Che-Gpg-Tic-Nie-N{H)YCH2CH2Ph
Ao-Cha-Gpg-Tio-Nle-N{H)CH2CH20CH2CH20H
Ac-Cha-Gpg-Tic-Nle-N(Me)Bn
Ac-Cha-Gpg-Disc-Nis-N{Me)Bn
Ac-Cha-Gpg-Disc-Nie-N(Me)Bn
Ac-Cha-Gpg-Tic-Nle-tetrahydrolsoquinoline
Ao-Cha-Bpg-Tio-Nie-N(Bn)CH2CH20H
Ao-Cha-Gpg-Tic-Met-BPhProNH2
Ac-Cha-Gpg-Tic-Nie-N{Bn)CH2CH2OCH2CH20H
Ac-Cha-Gpg-Tie-Mel-N{Bn)CH2CH20CH2CH20H
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Meetg ----Nab ----- H( He Wo) - Gd - Phe Nva NDf(O& --- {"o0aad4l N(CHrh--
i ' Disc :4(H) CHet Su wzo

TIC no --(8-WYnid}4 I\/(CR$4- : ;
---04au-ol araTlQ - - NHQ - -~ --- --NAQ----- N(CH 3) CH2CHZOH- - - - -
- fKCH2CAQ2Ph) Ot ' ' 20H2CH - N(H)CH2C----N(Hn)CH20—IZGR20—IZO—I f XCNZCH2 Aa

Cha Mg Al a NEt N(H)Bn 15. The corrpound of claim 1 \/\herel n sal d corrpound
REE Y5 REH thaPs & ity selectedtgom epch ch

VHC cl ass 11 pr o
Il protein is adat?sffv&bmwertﬂ;ﬁoo 1S ms DI
class Hprotgin is selegfed fromO04Q1, 0404 19 ‘,I_'Jg,e congggund of
cl aim 16, vvhere sai d compound” bi ngs |d I\/Egbﬁiass Il pgotein with an
| Cso Hof | eska® Nﬁ?ﬂ‘gl\/l 1 pMEY %or 8°21.Sent enber ,
2006 20. A eut i onposi t I Si ng a corrpou m 1l and
a pharmaceutically acc abl e exci i’;.i i 0
claim1 in the preparath nof a ph UT‘I'C%""""CUer !
conmpound of claim 1, . irP®he prepar eNVPon df"‘“&) nedi camﬁw‘m’h—‘
——{8-¥(midH FN(CHy )~
Dtsc e N(H)CH B U oo
Thiq SR , ¥ 7T, R
azaTh e enrrnas D0 O m s s
N(H)Bn
e ermmemer e N (CHI)B e reemmmsnee
SIS———' 1T, T T S
e CH]CH2CHR2 Phws s
e N{CHI)CH2CH2OH o osnere—
nessanaeer N BOJCHZCH2OH-———caraneomem
e N(CH2CH2PW)CH2CH20H——
oo NH)CH2CH2OCH2CH2OH oo
e (BN)CH2CHZOCH2CHZOH———-
e CH2CH2PHYCH2CH20CH2CH20H -~
et ety gtiydrolsOQUINOHNG wease——
esesmem e 0MNIORNE
N(H)Bn

Ao Cha Gpg Ala Met

15. The compound of claim 1, wherein said compound is selected from P60, P53, P47, P41-1,
P69, P66-1, P76-1, P67, P74, P80, P111 and P102,

16. The compound of claim 1, wherein said compound binds to MHC class II protein.
17. The compound of claim 16, wherein said MHC class II protein is a DR molecule.

18. The compound of claim 16, wherein said MHC class II protein is selected from 0401, 0101
and 0404.

19. The compound of claim 16, wherein said compound binds to said MHC class II protein with
of less than 4 uM, 2 uM, 1 M, 500nM,  or 200 nM.

an ICso
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treating or preventing a condition characterized by ? | gss .1 - q&§ated
activation of T cells or expression of an MHC cl ass |
pat hol ogi cal site of inflammtion. 23. The use of claim 22, wherein the
condition is selected fromrheumatoid arthritis, juvenile arthritis,
multiple sclerosis, Gave's disease, insulin-dependent _djabetes
nar col epsy?%- psdt Pla%ﬁ%%cegyg%leq?mpqswé.’swé?@rﬁ%ﬁt%mln&rﬂig?'%f&i hgnd 2
spondyl i t igharmlat@gicill ace¢meble@Rcipienanspl ant rejection, graft vs. host
di sease, Hashinoto' s disease, nyasthenia gravis, penphigus vulgaris,
thyroiditis, glonerulonephritis, pancreatitis, primary biliary cirrhosis,
Sj ogr en sy2idr oneuse stihercotgronmd gf@lapmybii tHespregaratidhaihagsharimsaeelntdal ous
penphigoiqmnﬁgggﬁg§ture's syndronme, autoi mmune henol ytic anem a,
perni ci ous anem a, idiopathic thronbocytopenic purpura, insulitis,
irritable bowel disease, and Addison's disease. 24. The use of claim 22
wher ei n thg condjLd on, {;&nﬁc‘iﬁr?&%?ﬂgfr& ?”lr{ B:%t#?%{:&'a@io%%fa'}ﬁé&ibénéﬁ'@fo?“' tiple
sclerosis. 25. A'use of a conpound of"clal In the preparation of a
medi canmenttréaging o psprassingrigcandifiomorractesigeth b MG classdbmsdisatechavi ng a
structure Qb Bl R ciis ? réssiont £ G 12008 prg@h‘ﬁé&\'g‘\éa{hdl%icé}l sitRof 7 R3
Formula | wherein, as valenCe and stability permt, A Is absent or
r epr esent dnfiemawtionce of fromone to four amno acid or amino acid anal og
residues; B represents a sequence of fromtw to eight amno acid or am no
acid anal og residues; X.is_ absent or represents 0, S, or NR, Wrepresents
OR7 or N The use of claim 22, wherein the condition is selected from rheumatoid
arthritis, juvenile arthritis, multiple sclerosis, Grave’s disease, insulin-dependent
diabetes, narcolepsy, psoriasis, systemic lupus erythematosus, ankylosing
spondylitis, allograft rejection, transplant rejection, graft vs. host disease,
Hashimoto’s disease, myasthenia gravis, pemphigus vulgaris, thyroiditis,
glomerulonephritis, pancreatitis, primary biliary cirrhosis, Sjogren syndrome,
scleroderma, polymyositis, dermatomyositis, bullous pemphigoid, Goodpasture’s
syndrome, autoimmune hemolytic anemia, pernicious anemia, idiopathic

thrombocytopenic purpura, insulitis, irritable bowel disease, and Addison’s disease.

24. The use of claim 22 wherein the condition is selected from rheumatoid

arthritis and multiple sclerosis.

25. A use of a compound of claim 1 in the preparation of a medicament for

suppressing an immune response.

26. A compound having a structure of Formula I




V, independently for each occurrence, represents Cam }§’ or|§C2'00§,

I ndependently for each occurrence, represents Hor |o ¢ er
represents a substituted or unsubstituted al kyl, heteroal kyl, al kenyl,

al kynyl, aryl, aralkyl, heteroaryl, heteroaral kyl, cycl oal kyl,

cycl oal kyl al kyl , heterocyclyl, or heterocyclylalkyl noiety; R2 represents
a substituted or unsubstituted al kyl, heteroal kyl, al kenyl, alkynyl, aryl,
aral kyl, heteroaryl, heteroaral kyl, cycl oal kyl, cycl oal kyl al kyl,

het erocyclyl, or heterocyclylal kyl noiety, or R2 and R, taken together,
forma ring having from5 to 7 nenbers, optionally being substituted with
froml to 5 substituents and/or formng a polycyclic structure with one or
more other rings; R3 réaresents a substituted or unsubstituted, alkyl,
heteroalkyl,’9k5egxk,,dkkx, |, _ayLwaral kyl, heteroaryl, heteroaralkyl,
cycl oal kyl , Réycl ¥al k¥l al K1, TeteBocyclyl, or heterocyclylal kyl noiety;
and R7, R3 and R9 i ndependent Yy Tepresent substituents selected fromH and
substituted or wunsubstituted al kyl, heteroal kyl, aryl, aralkyl,

het er oar al K§dmuleek er oaryl, cycl oal kyl, cycl oal kyl al kyl, heterocyclyl, and

het er ocycl yl.al kyl . or wher .and , taken together, forma ring having
from5 to Wﬁ%ﬂé@q’ss‘fa[egﬁ?%cﬁ%?ﬁbg@g‘% substituted with froml to 5
substi t uents isabeémior tepiedeits adeqRhyecyttdif ofié fofolitlainiabid oraminy ackbaealey her

rings, wherein Wincludes at |east 6 non-hydrogen atons. 110 21 Seéptenber,
2006 27. A conp®udiesof claim 26, wherein at |east one R and Ry is

sel ect ed P rddge ¥ sequBREISH VA twd o gAY BUIY or At scidGRIGHASRIRE 2OH.

X is absent or represents O, S, or NR;

W represents ORy or NRgRy,

V, independently for each occurrence, represents C=0, C=S§, or 50,;

R, independently for each occurrence, represents H or lower alkyl;

R) represents a substituted or unsubstituted alkyl, heteroalkyl, alkenyl, alkynyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, or heterocyclylalkyl
moiety;

R; represents a substituted or unsubstituted alky), heteroalkyl, alkenyl, alkynyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, or heterocyclylalkyl
moiety, or Ry and R, taken together, form a ring having from 5 to 7 members, optionally
being substituted with from 1 to S substituents and/or forming a polycyclic structure with
one or more other rings;

R; represents a substituted or unsubstituted, alkyl, heteroalkyl, alkenyl, alkynyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, or heterocyclylalkyl
moiety; and

Ry, Rg and Ry independently represent substituents selected from H and substituted or
unsubstituted alkyl, heteroalkyl, aryl, aralkyl, heteroaralkyl, heteroaryl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, and heterocyclylalkyl, or where Rg and Ry, taken together,
form a ring having from 5 to 7 members, optionally being substituted with from 1 to 5
substituents and/or forming a polycyclic structure with one or more other rings,

wherein W includes at least 6 non-hydrogen atoms.
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21 September, 2006

27. A compound of claim 26, wherein at least one Rg and Ry is selected from
benzyl, phenethyl, 2-hydroxyethly, and -- CH,CH2OCH2CH2OH.
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