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RELATED THERETO Background of the Invention MHC nol ecules exist in two

forns, clwevsksand class I, both encoded within a singl @cgarses/ecanpl ex.
IVHC genes are highly pol ynorphic: m)st | oci have up to about 100 alleles
in the human popul ati on (Hansen, et al. 1993 In "Fundanent al

| mmunol ogy" Ed. Paul, WE., RavenPress New York, NY, p.577). Cass | MHC
nol ecul es are 45 kD tran ently associ at ed
wi th anot her gl ycoprote W] ‘E}Efé%gg gg Wpﬁl The latter is
not inserted into the CME I FEREEE t he MHC.  Human
class | nolecules are of three different isotypes, ternmed HLA-A, -B, and
-C, encoded in separate loci. The tissue expression of class | nol ecul es

i s ubiquitous and codom nant. The three-dinensional structure of several
human and nuri Bacledreted 6f thehwatibes have been resol ved (Bjorkman, P.J., et
al. (1987) Nature, 329, 506; Garrett, T.P.J., et al. (1989) Nature, 342,
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bi nding site oﬁutfﬁé ClaPﬁ Irl@ide@ﬂ%s%e Pf@@ﬁﬂlffﬁrqnmﬁptypm tormed HLW-Ah-BCosl 651 ecul es

expressed sel egliug HC1EEThS dsBbh bAl1asS T GR I jvation
i s the sinultaneous ?ﬁﬁ?ﬁ&%cﬁ on o lssu%%ﬁr “ant |bgea}1S§ ?g)cé:g e;cl)-?s L%%?@S%t h the
present ed pept cettoranmit. M8 thietdimnd¢nsioadcgptiore o seeerad imaneandsammecdlasd |
ol ecul 6. WO O PGS faldhE %SPe“g’@Qc?dzﬂ&o g Ao, et MY (19RheRHLES 335 €506,
noncoval ent |y assocrated Retero

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 B-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, or from misfolded 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 I molecule.



transnmenbrane gl ycoproteins, the 35 kD a chain and the 28 kD (3 chain. In
humans, class Il nol ecul es occur as three different isotypes, terned

HLA- DP, -WQo3asx97 DR  Pol ynorphismin DR is restricted t@®Crhsoeai n,
whereas both chains are polynorphic in the DP and DQ i sotypes. O ass Il
nol ecul es are expressed codom nantly, but in contrast to class I, exhibit
a restricted tissue distribution: they are present only on the surface of
cells of the imune BIFS’S [ o) s and
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termed HLA- DM Shain.tiichs ibleandigl tovége 1 inopen onspothysides, plogingphobindigtof.  Acad.
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biosynthesis and intracellular transport, class II heterodimers are chaperoned by a

third, nonpolymorphic non-MHC-encoded 31 kD protein, termed invariant (Ii) 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 endocytosed e xternal
proteins (Germain, R.N. (1994) Cell, 76, 287).

The nature of interaction between DR molecules and peptides is largely
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



pockets contai ning polynorphic (3 chain residues, which confer a degree of
all otype- specificity to peptide binding (Stemet al., above; Hamer, J.,

et al. (1M8Op/oR19EXP. Med., 176, 1007; Hammer, J., et al PCTAS93)92Cel | .
74,197; Hammer, J., et al. (1994) Proc. Natl. Acad. Sci., USA 91, 4456;
Hamrer, J., et al. (1995) J. Exp. Med., 180, 2353). The peptide main chain
al so forms inportant hydrogen bonds with side chains of certain conserved
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J. I\/Ed. , 298, 869; OChta, N., et al. (1982) Hum I nmunol. 5, 123; Schiff,
B., et al. (1982) Aﬂnlaréghw oﬂ:)bﬁdencé]has 433 bnstehar @as S%bﬁlt}lw Indn$
associ at ed vvlth multiple sclerosis (M5), and the DQ allele corrblnatlon
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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, Rheum., 32, 15).

The effect of DRBI alleles on RA is manifested in different ways: first, the
disease association shows ethnic-dependent preference for one or the other allele
(Ohta et al., and Schiff et al., above), second, DRB1*0401 is associated with more
severe forms of the discase than the other alleles (Lanchbury, J.S., et al. (1991)
Hum. Immunol., 32, 56), and third, a 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. Immunol.
Immunopathol., 67, 850). The latter finding indicates that the DRB1 locus can

control both initiation and progression of the disease.



WO 03/ 082197 PCT/ US03/ 09219 The DRB chains encoded by RA-1inked DRB 1
all el es exhibit polynorphic differences, but all share a stretch of

i denti calwoms/osdipbst identical amino acid sequence at poPCTIUSNFOBRT 74,
known as the "shared epitope” (Nepomet al., (1989) above; G egersen,
P.K, et al. (1987) Arthritis Rheum 30, 1205). Residues in the shared
epi tope region contribute to the formation of the a helix on one side of
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i mmunor egul ation, and are responsib
involved in the 0402- assoc1ated autoimmune disease, pemphigus vulgaris
(Wucherpfennig, K.W., et al. (1995) Proc. Natl. Acad, Sci. USA, 92, 11935). These
data strongly support the hypothesis that selective presentation of autoantigenic
peptides by disease-linked MHC allotypes could be the mechanism underlying the
genetic association between DRB1 alleles and autoimmune 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



for nost of the i mmunopathology in inflamuatory di seases. Second, nost 4
WO 03/ 082197 PCT/ US03/ 09219 autoi mune di seases are genetically associ ated
wi th cl aswolos/osdibel es. Third, under normal physicol ogi calPC®rusos3/09219

non- pat hol ogi cal conditions, MHC-I1 nol ecul es are expressed selectively on
cells of the inmmune system whereas MHC-1 are present on nobst somatic
cells. Peptide binding to class Il (e.g., DR} nolecules requi res t he

presence of  defiRGAuR ﬂ?ea&@%'r@%e&ﬁcﬁ@ a%?dcka@éél wRDERY IIpﬂl%E R, uBfiert N
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posi LT ons. poi nt. out wgidle raNEhALCAXY LER! BIALERAINLHIANDYAhE IER of Th

cells. It is therefore conc Iacenent ntlgenlc
pepti des presedtiagdiside caameammﬁecﬂi‘emehw@oamensé|o£tt1®dd15p+@edwlepimgl wohichy a

conpound havin the sane bi ndi di.fferent at .non-anchor
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interrupt the darmaﬁ of prdockass isTleanitthd elitontsnilwdhes ebBindingh Hamaerpoalnd woul d
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specifically with that disease. Addjtlon%% yeptides which bind to IVHC
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exanpl e, | nt epsalidnePeint Batvent afRb beailhblo B YD RiaoR B ﬁéTc&tOo%ﬁ eafld, and
WO 95/07707. A pharnaceuti cal tg{ﬁnt targeting class C nol ecul es woul d
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for protectiveneedspomediergni sush pavhpgens yoelddexeke itefaffeet wusmpgltivewer
antagonism for the antigen-presenting site. Compounds binding selectively to class
IT 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 immunosuppressive drugs. First, it would
represent a disease mechanism-based intervention, which is expected to interrupt the
initial event in the pathogenic 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 presenting 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



i mrunoconprom si ng side effects than nost i mmunosuppressive drugs. Third,
the nethods and conpounds coul d be applied wthout any specific know edge
of the 5w@@301982197 PCT/ US03/ 09219 actual autoanti gen®Craises/oid he

di sease. Finally, it would be advantageous if such a pharnaceutical agent
showed superior stability in certain biological environnents. For exanple,
hi gh drug stability in mammalian plasmas such as rat, nouse or human
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may be used to t reaﬁ‘h@jipsaeﬂde'n@nﬁmc lel@tes tohennipwiindsd pharinacdulticsl @Rthositonsul ti pl e

sclerosis. In cer odi nents, the subject conmpounds r the

preparation of & fid #%18 rrgb £ STHPFEEPS 80 FyBRRS PeRg Yo F- ggﬁ% lrlr}‘l’ql%'é @?ﬁsﬁg&ﬁéﬂ

ani mal, such amedlamdmﬁvatlon of T cells. The compounds disclosed below, which include an
unnatural arginine substitute in the compounds of Formula IT , may exhibit increased
stability in blood plasma (e.g., mouse and rat plasma) and increased binding affinity
to MHC-class II 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 I
or II 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 subject 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



e.g., to treat or prevent a condition characterized by MHC cl ass
Il-nmediated activation of T cells, or by expression of MHC class I
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i nfl anmati on, such as an autoi mmune di sease. The subject conpounds and/or
conpositions may be used in the treatnent or prevention of such di seases,

i ncluding those enunerated specifically below Brief Description of the
Figures Figure_,i: alell . pd i J -

cont ai ni ng hept0 %gleﬂfm%ngd\érﬁgg’u%gﬂ%? r&tﬂ hagtolnﬁl\i}g%tg fl%%g‘?%) éutB J% E%%ﬁqgésgéw&pr otein
0401 conpar ed comppsitioas May e vendtinithe tregtneegtionaeention ¢Esuyh dideaseshinckidng 1 ead
pepti de (PS3; b lsé:%%%merﬁéd leciﬁga%g;beo ture Biotech 17, 562-567) is used as a
positive control. I'ng standard statistical software, non-linear |ogistic
regression curves were fitted to replica data points generated according
to Exanple 14. 1C50s were estimated from the fitted curves and are

represent ed by pyRfbe&intioh 3€theicidae appropriate line-type (P53 solid

| ine, P51 dashe I ne, ofte rne) for the correspondi ng conpound.
Figure 2 Inproved bipdidg Of rmptRed CORGiAE NGMQ (Rly PRhLyIGHFAGHNGIyREe)-t he
invention (P74) to Nﬁg cl ass | F pr ot ei n_a%401 co a?ée‘% %’g thgﬂA(régy-Qco)nt ai ni ng

equi val ent ( P7 ¢yntaiping hpptamereempetil ofdha ingentiopgP 53t Mifingslassll protero®9y | s
used as a posi.ti WIS t A St G p X
non-1linear | ogi%s‘?%{%‘f?i}h(é gs?oc Hﬁﬂagl%lrgvsete@n{%g?{ej( ?:1 ?t%d}_gl%bg@llrleg g Igi&%:a g% géﬁoi nts
gener at eddaccoFéIlegl 7] B&Qnga@relﬂlf‘feclc’fb§_62—ﬁé7r)es ot amp@mwercomqlhékll‘n_gt t efl
curves and are 3 - r.opr i ne-type
(P74 sol1d 11 neaidt SHILAD, ReniE iiine) UERP sbartolfn FRRSORGL Mg 0T g
conpound. Fi gurepliGa datppowmsczebérmnidd agroodingtopt-ampte BH IGHYy Waya astithapedoizomdy |

gl yci ne) -contajn tetramer conpound of the.invention (P69) to MIC class
Il  protein Olgfn%tg%pcélrnée agga{%reep rS%n-te%ol?ﬁ ‘éeirgn‘farl]glngsqoufitt\ll/lglag 1;[°p’fl %%??ty@gi ng
standard st at (BBisohd lisq Pt Waashed MueenP3 Hoteddink)dgt the carrdspaidagsdoaipoond. ves wer e
fitted to replica data points generated according to Exanple 14. |C50s
were estimated from.th itted curyes. an e represented by vert.i cal
lines of the approgirﬁlggf%il i ngWP%%‘E F’ﬁé@lgé’g?g@g'c Pnlél,mgﬁ AL O %‘80‘!‘1%0 ) for

t he corresponditrgneouipo(Pid) (d-MHC elads I ppotein ©d0 brardpangl oof tha Apg-ebresined Gog
(guanyl pi peri dxclluivalent (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 preferred 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 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 4 Improved binding of a preferred Gpg (guanylpiperidyl

glycine)-containing tetramer compound of the invention (P74) to MHC class II



gl ycine)-contai ning tetranmer conpound of the invention (P74) to MHC cl ass
1 7 WD 03/082197 PCT/ US03/ 09219 protein 0401 conpared to the

Ar g- cont awpioagsagui val ent (P71). Using standard stati sti @all/tsos/oozad e,
non-linear |ogistic regression curves were fitted to replica data points
generated according to Exanple 14. 1C50s were estimated fromthe fitted
curves and are represented by vertical lines of the appropriate |ine-type
(P74 solid i . i g . i COE igure 5
| mproved bi ndi hgat 5%10%?2?%%?%3@%9%@2%&1%? I Rt i gl

t et raner conpostAstiof! sofiwaienpemtinesn loghtio 19grassionelves wews fitted tpreplied datg401
conpar eq Lo t NG N O fiGaed! Q&&&ng%’ﬁ\é%ﬁgtl4( ?@ﬁ))s'weltjé 'e%n%ﬁécﬁ'ﬁ’gﬁlrﬂe fi tte?
statistical software, non-11nea ogi st1c regression curves were fitted to
replica data poivest sdgenepssetedby vertical dinesoofha pprirepriade lihChPs (Rl solid

esti mat ed fronhkh% [hﬁ&gghegfrvEgcaggo%ig Le resgnted by vertical |ines of
the appropriate $iﬁe-%ype ? ﬂf SO a2 TR e PY8 dashed line) for the
correspondi ng conpound. Figure 6 |Inproved binding of a Gpg-containing

hept anmer conpound Bigutd® i nvbeptoveth HiRUTY dfo aMVpiEiateds $pigl (proylpiparidX pr essed
on the surface pf. L& cel.ls. conpared t Ar g-.contai ni n i.val . ent
(Pa3)° tui ng. sErmErrEiups iy S Biphlr dfe RHRRIER D) SRR W essi on
curves were fi pioggn 080T ephparad datle po-chsinige sqriaded (ReR)or Using staaddd anpl e
15. 1C50s were estjﬁat d fron1ﬁhe Iit.ed curves and are ré reign ed by
vertical |ines BFURONBRoPITHIBT [G8fES [SHEESIPRAFVELIPY Heidd 'PhS* dfashed
line) for the p@iﬁfseg‘elﬁ&ﬁtéﬂ%c&@ﬂi’(@&bl]l:ﬂiamﬁegw €Cs weps (estﬁ@htéﬂ fgmnge thtea.
Gog-cont ai ning tetranmer conmpound of  the invention (P74) to MAC c s |
protein expr o8 SUeT AT R BRI EbYoYorsia] K Of O @proeeﬁﬁi$1%-&/neél’mesoﬁg

Ar g- cont ai ni ng1ifs) Py ahBed 1ikdy fdthe ddslesiOnSh@belasingt ati stical software,
non-1linear |ogistic regression curves were fitted to replica data points

generated accordi ng_to Exanple 15. | C50s re estimated fromthe fitted
curves and are repl88E ed BYPIREFd i”ggﬁnglq\?ﬁr?eépﬁmttﬂ%m& PBPFT 58P Pfhe- t ype

(P74 solid |ingfthETventimSRen th MG chMNI hldRiC SprRsROAdhOGirReNTAWrcels gur e 8

| nproved stability (arbitrary units) of (Gpg-containing heptaner, and
tetramer conpoteiaRaret to Hhe i MgeatpEHe pliens) Gdha Jdfseg stadHd ftatistieddnpar ed

t o the A rg- couphwindi QR-18RM WR3ls8OtregrddibA dufes tWige GREH 85 RENILL Nt Gdigts AT O

generated according to Example 15. ICsos were estimated from the fitted curves and

are represented by vertical lines of the appropriate 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-containing equivalent (P71). Using standard statistical
software, non-linear logistic regression curves were fitted to replica data points
generated according to Example 15. ICsos were estimated from the fitted curves and
are represented by vertical lines of the appropriate line-type (P74 solid line, P71

dashed line) for the corresponding 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.



conpounds are shown as adjacent bars. 8 WO 03/082197 PCT/ US03/ 09219 Figure
9 A dose-respose curve denonstrating inproved i mmunosuppressive properties
as measurwo oBwsA9IT-cel | activation assay of P53 ( Gpg- contPairnisngy)92a9
preferred heptamer conpound of the invention, conpared to the

Arg-contai ning peptide (P51). Using standard statistical software,
non-linear |ogistic regression curves were fitted to replica data points

generat ed accor di nggib@re FXanp &Sé%spds%%ewﬁ&sﬁéﬁﬂ gg)q,e(flrom the fitted

curves and are represented by vertical IInes of ropriate |line-type
(P53 solid |i neumpetuppseshizelplopertys dsoreasied mercelép@waimgaswméBéhd Fi gure

10 Dose-respos t Pl as
reasurod by s CHEAT R0 d A He Bl AR PRY 2B on RGN e

i nvention (a) R@qon(rd;m)mm@nde (R5)). Psingastahdand) staiSidcal qugwr@nmilmeadose response
curve dermnstrfl ng. 1 he (r) roveo(lerefrmgu[Ore Egé Sso'n‘{e o %{ L& mae measur ed
by IL-2 secret rgﬁi%‘i‘t"é%@” CONEAP KPR %)a? &I 58 ?lne), a
hept aner conpoBxungié 19.1€;50k Werrbtimdted ﬁmmm cﬁﬁ’eihﬁla@é‘@pm@éﬂtﬁlb‘y ng peptide

(P40-1) (dianonds d saolid line onse, cur.ve
denonstrating THES ?ﬂﬁers&?é}lfap}’&?%%{%& @?%\%ﬁb E? ?@B@Pﬁé’é%r ed by
| L- 2 secr et i oncdfesfifing@paipod@nt ai ni ng a preferred tetranmer conpound of

the invention, conpared to the Arg- containing peptide (P82) Usi ng

standard statistic sof t war non- | i nearé;@ . essr on curves were
itted to repl;ca GHERHI o DogBaiost Bt BPOT e BESRRRERE . | Caos

vv]er ehesti mat edp fbf)ﬁﬁ}:std@enécabdrécewpagﬂ-l’cwe&tﬁﬂfbn&i’s&y%%ﬁﬁﬁ&ﬂd htcgﬁllp&mar)vm;me calh l'i nes
of the appropriate, |line-t sol i i ne ashed line) for the
correspoﬁgr ng IS8 (H P @h?éolig)ﬁ arrdrr(ﬁﬂlar%q’suppr essive properties of P53
(Gpg-containing) as neasured by IL-2 secretion (squares and solid line), a
preferred heptamer Figerguaund Aodosé-Fsgpdndy &iitvd dstnons@atidig tigdinipeoved DMSO cont r ol

(di amonds and dotted |ine ure 14 Su in-viv osuppr essi ve
properties of P8y res&‘ﬁ%w?@??fﬁ??gﬁsn?af}%f I:Le{isetc@lnf”éﬁg‘?‘h%nd of the
invention foll gytdiGin®qsquares and dashed line), a heptamer compound of the invention,

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. ICsgs 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-

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



9 WD 03/082197 PCT/ US03/09219 inmunisation with antigen as neasured by
T-cell proliferation, conpared to the Arg- containing equivilent (P382).

Fi gure 15WDre3®82a107 i munosuppr essi ve properties of preferredTitsos/eams and
hept aner conpounds of the invention follow ng co-inunisation with antigen
as neasured by T-cell proliferation. Figure 16 Efficacy of preferred
tetramer and heptaner conpounds of the invention (P69, P53 and P74) in the
Cl A nouse nodel; r trol.
Figure. 17 Er11 caey uPhaHIRLRle, Rbpllibd By 1 MiE Rlalch SORKESE nife P08, 10

i nvention (P69 comamingrrquiPient (F82).t he EAE nouse rmdel for multiple scler 05| S
prevention conpared to solvent as control. Figure 18 Efficacy of preferred
tetramer and hept aMggetOmPOUNS Ol imhlisidheitd BROERED oAb ehlindne EAE
nouse nodel for nmultiple sclerosis trea nt c ared vent as
control . Fi gur end erguperdogpoetds o€ the ynvshtien f@ftle‘fvwgrcedmansatmnmﬁn amtipgp asonpound
of the inventi the equivilent Arg containing conpound
(P82) in the %&g@‘g})eT &ggﬁ%ﬁ%?at&)n% tiple sclerosis. Detail ed Description
of the Invention . Introduction The present invention relates to
conmpounds, such as E@'ﬁé dom riffirasy fanpleued tetramiei ehd beptather eospdunds sfuppr ess
an undesi red. | mpCerich 4ol ¥53 Endp7a) el O Rl ol A3 SnbulnaiPaiiRglat ed T
cell activation, suc tnment or prevention o Ol mmune

di sorders. |n cempaedtosvbediaremit®]. t hese conpounds are characterized by

Q)

binding to class Il nolecules, their ability to prevent the binding of
self antigens or to

nol ecul es and/ or E%u?@!l il |Ef%ﬁ!:{088&rﬁ1&§9€d ?Bgﬁﬁgﬁdx%(gﬁ%gﬁrocno %&?rdg ufl ating
a class I Cﬂneemwrltmne(aw |Bffﬁumé Pf7ésmoths & AR/ manscambdal rfatmuhniplde;cbfosmctl on.

I n such enbodi mlaev%gﬁo n‘%are%g%so% 10, WO 03/,082197 PCT/ USOS/ 09219 of the

i nvention may Be ter met Vg?tsa's comrr11h| biti ng agents", "subject

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 Gpc-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

I Introduction

The present invention relates to compounds, such as peptidomimetic
compounds, which can be used to suppress an undesired immune activity, e.g., by
inhibiting class I 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 II molecules, their ability to prevent the binding of
self antigens or to displace self antigens already bound to class II molecules and/or
their ability to inhibit T cell activation by modulating a class Il MHC restricted

immune response by an alternate mode of action. In such embodiments, compounds

10



i nhibitors", "peptiodom nmetics” (including "heptaner” and "tetraner"”
conpounds), "conpounds of the invention"” or "inhibitors of the invention".
I n certaiwo oafokei nents, the preferred class Il nol ecul es PaTAISDRNY28Dt ypeS.
In preferred enbodiments, such an inhibitor is a small nolecule, e.g., a
conpound having a nol ecular weight | ess than 2000 anu, preferably |ess
than 1000 anu, even nore preferably |Iess than 700 amu. The conpounds of

the invention whi @l {RBiRM! nfa%aﬁé tkﬁnéﬁl*@mﬁﬂowyarm?o\fﬁgt ghianeyhiicval ue

in the prevention or treatnen various class Il MHC-Telated |seases or
di sorders. The igdhifsetindwpeodontimptécsT ivdnding fiheptayneleanddititraist eqogmornds),a

patient for t re@énﬁ?o%k dLTor e TRURRLY SO HRE1fO ofetﬁgr%{x)/gntlohnvﬂi AR

undesi rabl e or prop rlate I mrune actlvt 0 prepare a
t her apeut i ¢ nedmbadewits, thenplp&mtedcqldisarll rauleeﬂéseata Eé‘\ dogpeof Inaprefanteidbi t or

of the inventiaqn era i ca to aneliorat . to
prevent insulin emggﬁélﬁ%te’nﬁucg abgﬁgéor 15 r?u%?%ﬁg?r@ el 83is O REY (ﬁa?vd?%a
arthritis, etcmolulf freipht es dase000 amug prafeoabiy 1698 t Hah el 000 RIANETe@Mmérer t he
treatment of a di.sarder jnvpglving undesirable or inappropriate MHC
activity, suchPEd f%lygﬁiﬁﬁﬁ%ﬂgﬂ i sorder, can be determined by standard
means known in the art taking into account routine safety studies, toxicity
studi es, dose conc®&h cﬁh{bcﬁﬁd@bﬂjﬂib ésventich Weich athilsif cldel Il \WEHE , acBvigy. havbol us,

conti nuous or ted parti cul ar enbodi a dos about 0. 01
o about 500 miFEot it RN Ep B Aot PR UCIRERei
the term" MHCdaedstd bi Fisorderker li?e &onﬁbd’uﬁ& ik iikyntord may e Mdinis@b&esihe to
stinmulate an i nmune_response, by . activating T cells. An inhibitor of

MHC activity i Qafee&bgmt@a@?en%efpa&r @g@}nﬁgh%omeé fa&?%amp!ey invglydng wdesiiehkiBi t s t he
activation of TnagglopSatdimMie acliits) bEMBY b&Hsc@THPIPATE B tiforaRuikiiBbBEImdnihi bi t or

sel ectively |nh| Its activation by a particular class Il VHC isotype or

al | otype. SuchInipiigyarors piSrtine dospathi enofmhiifpprds Slengnvantiey mrasulbar
undesirabl e MHg A0kl apiﬂ\hédhwtam'emr%f & I‘é%ltlthlr@l!ﬂkn-ﬁégg‘l&ﬁ{ Iablds i n an

organlsm t hereby 'selectively treating an u nted |1 Mmune response i n an
ani mal , such asuipiasataapsis, preametoitharihrigis, etd ANGTBSIIGeRE9 7l POMNISOB D219

human, Wit hout ;,GaMRI-ORY: Sh' kA thBnABt FRisoRact TRHNng GRARRSS. 0P HEPRpRMe SUCh

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 of an 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 II 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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unwant ed i mmune response may be one associated with a particul ar di sease
such as rheumatoid arthritis or nultiple sclerosis. The term"prodrug" is
i nt ended WO ogngappass conpounds that, under physi ol ogi calPCrarsds/odg2oms, are
converted into the inhibitor agents of the present invention. A conmon
met hod for making a prodrug is to select noieties which are hydrolyzed
under physi ol ogical conditions to provide the desired biologically active

drug. I'n other wamaRTRSH TombRniAhe W Shilndl’€ AAYERd Blpdi¥e 3R LREMMBELG
activity of the patient or alternatively of a tar ge? pat hogen."Treat", as
used herein, nerantgd impgeg respopsegas hrgonetnesosiated ithye particias|dissesgtsieipst he

effects of, forn&QuAaRRY SrrRR: AW flerciPL OB, of a disorder or condition.
"Hydr ophobi c", as used herein when pertaining to a nol ecul ar speci es,

means that in a partitioning experinent, the majority of the nolecul es of
the nolecular specil8s teffHeProdrigesis| Higofsh to snpeoenessh eampepndp ehaly gaderc

rather than t hgyggﬁﬁ?'ﬁ@élscohéﬂ‘i@ﬁs, ol bRl Ynto RE %lﬁﬂﬁg ﬂHthSL'ﬁ%?rgsél% 85%

or over about 95% o the nolecule is retained int rgani c [adyer.
Sui t abl e or ganitevesigny én¢osnipesy meihied fox makinetd piodmi ngtoeselset npisties Whikh atge known

to a skilled ant} i ;W | i . i . .

di et hyl et her, (51? !(1:1?1’ o?%ﬁn&get@?gg%gﬁgy\%%gl{rdg %rﬂ%mlmh%g%rf ?g)lgonékn%& fly f %tw§

]1: unct i ona: gr owpigoin otbgiethbedimeyidy thpprobifug ish efgergedtby rimrl;;_azy!r:rradipe:c:ttvj!ty@’f Iﬂ&ai F
unctional groyp,. residue tao.ncrease the, rophobjcity of a ecul ar
speci es when i’gn g%o gﬁﬁrlgategflyuogtatr}?rgﬁa@/a?hqgﬁ?'ef\]/%%t"'a,s 1S ﬁ%"éﬁ’ Iﬁ%ﬁnéiaﬂ?%aﬂeans to

del ay or precl Udeenidgethonsedritpfor ahelioratinani@ effecanef, dor aindls yWipt@nmowel a

di sorder or conditgon. The term "1 C50" means the concentration of a drug
whi ch i nhi bitsSgﬁpggfﬁqyia&for(‘iforpﬁ%ﬁ??y by 50% e.g., by reducing the
frequency of a condition, such as cell death, by 50% by reducing binding
of a conpetitor peptHgbothobleHCad hsqdr ndrein nwisn pdfdfigy tdby meBudimepetig | evel

of an activity, sucg]j s T-cel]. proliferatjon or.lL2 secretion, by 50% 12
WD 03/ 082107 PEFFUSHE d’éz‘lgaruiﬂﬁn% SFRTITER e t%etﬁadg‘é}e%'?esa"%ﬂ’ﬁg t hat
produces 50% ofmdidrelafBydcissmndbr Mveitiseton BSpaNRE iarthefdeaic raflet andpatievel v,
it may refer to the dose t?r;tatb1 produl(;les a pre-determ ned response in 50% of
test subjects agueﬁp% &c?ratPlr fably, more than about 55%, 75%, 85%, or over about 95% of
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 molecular species

when added to it structurally.

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

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

The term “ICsp” 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 II 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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The term "LD50" nmeans the dose of a drug that is lethal in 50% of test

subj ects. The term"therapeutic index" refers to the therapeutic index of a
drug defiweds3/0s91.D50/ ED50. The term "patient” refers to &aTArsosred219
preferably a mammal, including humans as well as livestock and ot her
veterinary subjects. The term"structure-activity rel ationship"” or "SAR
refers to the way in which altering the nol ecular structure of drugs

alters thelr interaght QmikD, @ mst Il Qb AV ¢ Cprodu2BP shod "B G &

refers to a nol ecul e which has a nol ecul ar wei l'ess 't han about 2000

anu, or |ess Fﬁﬁﬁﬁwwb@faﬁg@gram@ﬁeamdﬁbveAH@@§§EWhﬁnmabnﬁIh?@@doammm The
term"aliphatic, yefer e-ttheﬁnillécﬂ%%fon etap.%a%m%%st &%-e&x%% ahkane, alkene, or
|p?1a 1C g PS '] nt B

al kyne. In certaln enbodi nents, a rou resent invention
are linear or branched and have from1 to about 20 carbon atons. The term
"al kyl" refers to tHbe tegai ddPso'omeansstie losg efl aalrigpbhat it leghabim S0%nef el ng
strai ght-chain gl:kyl groups, branched-chain alkyl groups, cycloalkyl
(alicyclic) grodpsj al kyl substituted cycl oal kyl groups, and cycl oal kyl
substituted al kyl groups. In c ertain enbodinents, a straight chainor b
ranched chai n al kyl Thatsrmbberapaity iedex" refesorthe detgpentia twsies of mdivgslefimasdkbone

(e.g., Ci1-C30 EQLE@&E@ight chain, C3-C30 for branched chain), and
out

alternatively, a 30 or f ewer. Likewise, c ycl oal kyl s have from
about 3 to about 10 carbon atoms in their ring structure, and alternatively
about 5, 6 or 7 caltboriym rpatige" mpfey ot e erimeb prafreblyve manthd, inshudingal kyl

(or "l ower a'k¥ﬁﬁ&n§£Q&%ﬁ§ﬁv&ﬂk¥aﬁ&@&&g%kb§%5%QWe&£kylS" and "substituted

al kyls", the latter of which refers to a noi"et1es having 13 WO
03/082197 PCT/ US03/ 09219 substituents replacing a hydrogen on one or nore
carbons of the hydr dbaiten"stealaenshty stetenshib'ser {'2AR sefpagyto) the [Wavein f or

exampl e, a hal Q@&m 2RO ¥Kbleciflar cﬁ?@%%‘ K C;r Begsﬁ ;/Pﬁlr?gl&égﬁeﬁ)ﬁhwiﬁp a

al koxycarbonyl, a fornyl, or an acyl), a as a
t hi oester, a the¢copiovteatyae, efc. a t hi of ormate), an al koxyl, a phosphoryl, a
phosphonat e, a phosphinate, an am no, an am do, an am di ne, an

"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

amu.

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 group, including
straight-chain alkyl groups, branched-chain alkyl groups, cycloalkyl (alicyclic)
groups, alkyl substituted cycloalkyl groups, and cycloalkyl substituted alkyl groups.
In certain embodiments, a straight chain or branched chain alkyl has about 30 or
fewer carbon atoms in its backbone (e.g., C;-Csp for straight chain, C3-Cj¢ for
branched chain), and alternatively, about 20 or fewer. Likewise, ¢ ycloalkyls have
from about 3 to about 10 carbon atoms 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 alkyls", the latter of which refers to alkyl moieties having
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imne, a cyano, a nitro, an azido, a sulfhydryl, an alkylthio, a sulfate, a
sul fonate, a sulfanoyl, a sulfonam do, a sulfonyl, a heterocyclyl, an

aral kyl , wp oansaponmati c or heteroaromatic noiety. It w | PChasonaRist ood by
those skilled in the art that the noieties substituted on the hydrocarbon
chain may thensel ves be substituted, if appropriate. For instance, the
substituents of a substituted al kyl may include substituted and

unsubsti t ut ed ] 1 I i 0 S % udi ng
phosphonat e an%‘ﬁﬁé‘gﬁfﬁ%ﬂ% a?é)ldﬂ%ﬁrf/lom({)}%c?lag?o%gca}srg QPB{C %dfcgdﬁ%r%do
sul famoyl and badbaratesh sebstitusith ylaygncugdes foraexampld, aalsﬂ@ehea ilydrakﬂdylat hi os
carbomls (| oA 805 oA A oA RN 2 Bt B LENS)

(?lﬁl |O?|h'ky| S rra;lndxcerb‘ouyldt (rsaxrh ai a bibibedtarf edltlmitdetateglok?alkﬁl?ofamﬂeea)yhxs allénilkﬁpxyést ]
al ky i 0s, Qah(g%l caronﬁg-iﬁlueay d an e
like. Ti alkyl P98 A1 RPFPIORAY AL G0 AP Hidocgt anidiiie, °R

al t<yl st gont ai ﬁmﬁ@tﬂ’cy@?{ﬁ QQﬁtrdST;Eﬂib@fdoai Qlﬂﬁydlgii% ag:amlgmogmuﬂ&mlamglf?m;e, b)e
saturated or aturate ou on cis or trans) or
one triple bonaﬂém% ér Sna thgya? Steroeypt t%‘blaraﬁfﬁ’ﬁefoéra}“é‘@%a?{ur at ed
G4 al kyl have psigosieatie nadg. 1t Génl R iderstRY BYEthRSIASId inUthe ArtOthat the
substituted with one or two substituents. Preferred substltuents i ncl ude

lower al kyl, | BWistiehathstigiadian thechyarrsarbpmchain pay hamesdyseyhe suopipiet.olf| ky! -

is a saturated,QfNsatid ahedn@hahd) s@istit@hiP U AlaPRinAdH a8yl [ RAS inclRBE
het eroat om wherein no two heteroatons are adj acent. Heteroal Kyl chains

contai n from 1substitt®dnadbensubgtigiied ferms bdnamaing #radce rigance rg)ide, phophosiai n,
f bly 1t to 4.
prefrerably nc;lgdm%gﬁc%gﬂ&ﬁ{ te arf %Xsp}u Qulfﬁgg %npl{lglﬁlgr ?IZA sﬁffbﬂakn %p, 0

Het er oal kyl chal ns t “or anc Pre br anc
het er oal kyl hawgfapreyl md sulfonatb)y, amd kibd grqupefas rvedhl 35 afiess, llgitbios, @rwhglsr ed

het er oal kyl ar 8 e have_ r & double
bonds and/or o “éag‘télﬁ %{%g‘%sf ?ﬂﬁ%@}%&ﬁc s%xyllgr %f"{é*?raééﬁﬁ&n@m@?ga‘g h er Bal kyl
have one or tmﬂxﬁﬁqnlbﬂyes%@tﬂtd&doeﬂlqdmard desphlwdbbeﬂdw C&éﬂoM@l@Sﬁ@BB&QﬁZﬁher

PCT/ US03/ 09219 re .prefer y e .dou e bo Het er oal ns, may be
unsubsti tuted 8 ?%ﬂsfmtﬁiu?@(ﬁfswaﬁﬁ ¥lr°’o glﬂg 059 @ gﬂ{ﬁ%a@&h %efit 0mﬁ]nl ess

ot herw se specklfbstetﬂtedlan@tseramﬂ-CMGﬁcetheaké(yI are unsubstituted. Preferred
het er oal kyl s ubstituents include hal o, aryI (e. g , phenyl tol yl,

al koxyphenyl , al kox%fa ghﬁ(yycﬂammavng eXn‘t)et ato I%tseﬁ }Xle, C4 alkyls
contain four carbon member atoms. C4 alkyls containing may be saturated or
unsaturated with one or two double bonds (cis or trans) or one triple 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 heteroatom, 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 and/or one or more triple bonds.

Preferred unsaturated heteroalkyl have one or two double bonds or one triple bond,
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het eroaryl. For exanple, alkyl chains substituted with the foll ow ng
substituents are heteroal kyl: al koxy (e.g., nethoxy, ethoxy, propoxy,

but oxy, p&otoaxng97 aryloxy (e.g., phenoxy, chl orophenoxy, PCOIUshDH9219

met hoxyphenoxy, benzyl oxy, al koxycarbonyl phenoxy, acyl oxyphenoxy), acyl oxy
(e.g., propionyloxy, benzoyloxy, acetoxy), carbanoyl oxy, carboxy,

nmercapto, alkylthio, acylthio, arylthio (e.g., phenylthio,

chl or ophenyl t hirfiore %rgfﬁaﬂi?eﬂhg Hdsumxa b&ﬁ&%&bﬁl@l' éﬂairﬁyma}b%gzlﬁllsﬁﬂ@hﬁted or
al koxycar bonyl phen%ﬁt hi o ani no W}Ag%@ﬁam no, nono- and di - Cl-

al kyl ani no, e tSHRtHedh it ool torabp INIEHIIRSS Ohervas %’P%ﬁ?d&ﬁ‘ﬁ@’fed _
car bamani do, ungiedQiryd YAk Rhted, Mef@ffédeﬁe%dm ?s?luf%n{QQBaﬁ@eaﬁahéfl jhain
having i nenber atons. For exanple heteroa S c ontaln one or two n

on- adj acent het(@Boahew, @%QKOW@% allmycaﬁwmﬁlmbql%wak)pb@m)ahmmgycllyl

het er oat om ne ble b

and (cis or tpgﬁ{ser&mr%dggx%r Ie boﬂaﬁil%dslB erregﬂk%ﬁﬁete %ﬁ@?ﬂtgg}é

containing 2 hé@@r@ﬁ@bmﬂh@ﬁm methory, ah@cysputom)aft btctoxfpeﬁtexy)adylmsatg,;r at ed

M4 heteroal kyl one ond. het er oa upsubsti tut ed
i &) ot I?leﬁo tofflod ents. e}f%}’pglgﬂg)% bst P?nt%

or substitute ’ one oOr ubstit

i ncl ude | ower alldoyquarbohmkphemohgt eraoyibk}y)henoxy)anoacyhadyo (and hpfo@a)lnbilysky, The
term "aral kyl " refes to rou supstituted wt aryl. group
(e.g., an ar onefieYs F‘y’h@f%?’gg’r 63?%)?’?@3'18’? OU%rgo’Whem?ré?Rji%’ .aﬂqyﬁglﬁ a'cy]é}ﬁ

"al kynyl " ref emnfithiou msgt wiahgthigl tmmpheﬁymﬁ@u@&y]pﬁéf@'ltBEOLbikdXQpﬂeﬁﬂﬂh@ and
possi bl e substi tut scCri bed above, but that _contain at

t he aI e
| east one doubl Enzé’h ior P ’éyoﬁ’é?ﬂ PSISE?)P PERP (e @raios monpnatseri-6}-Cdar bons

i's otherw se spR§ianiifs], mkO¥Phediidiho, I &e@ybehlandho, 2l KYlcOr QUR1anRgo,def i ned
above, but havi n% fromone to ten, carbons,  alteérnati veI y fromone to about

SI x carbon at oS&MAANS, WeidRpWARIEOY uct ure. Li kewi se, "lower al kenyl" and
"l ower al kynyl" have simlar chain |lengths. 15 WD 03/082197 PCT/ US03/ 09219

The term "het er oat oV Kér64lBylt B adRtetdaliil SHairPltyin!i SRR Yer MoREIFdr BRAAnR&r bon or
hydrogen. 111 u&;{ gtl ve het eroatons include boron, nitrogen, oxygen,
phosphor us, 4 firteroplyls soBEINRHE oTiwo lonsAiaant Peleipatony Semberd tomagMA or

sul fur. The tehBeroakyRRoRGinthg I Bi&bsoth tncbePiRAMhAE KATROHADBRLHARgPOL h a
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 alkyl,
lower heteroalkyl, cyano, halo, and haloalkyl.

The term "aralkyl" refers to an alkyl group substituted with an aryl group

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

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.
]

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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carboxylic acid group and an am no group, preferably attached to the sanme
carbon atomor to adjacent carbon atons, nost preferably to- the sane

car bon atwmos/oenpl ary anmi no acids are those found i n naftaoraSoyero as

am no acids that are used to synthesize proteins in cells, although
unnatural am no acids such as those used in the Exenplification or

ot herwi se known in the art are also contenplated. An "am no acid residue”
T ers g B et v Al e Al B0 B! f HOEREL iR ShebBb{ 0l onldhe

am no and carboxylic aclid groups have been t her noiety, e.g.
to form an anmhyéoganhilbetate, h@cdoaitomanncdlale bnron, ﬂitregetneronygearrph@pbmmd

anal og" includqﬁ ran@&ﬂ%&hgandgﬁnn qpule%hln r%@&gﬁﬁs t hereof, wherein

t he carbonyl of e car%oxyll acl é% L& th  anot her

el ectrophilic noiety, such as a thlocarbonyl or sulfonyl group. The term

al so includes analE@st@ﬁlﬂmpbpukdéseﬁsuuhaQSHgmé>P&m®WmMah%ﬁﬁgémdla
[Sf'(imd)L] CUS: ed bel ow, as 9 of di peptides
wherein the int aeﬂr)n ;hg ac1dC%§ SR Eﬁog%éjée Bra{)%/na%tea{?}k edaﬁle Cang)mgno acid
anal ogs suit abhtenf or tmwjalcmttdaﬂaoprze&ﬁs]tmostrpteﬁatabb'ntoat}& ymhel céthawatoio t hose

of skill in the art. Co uch as. inhibitors of. the inventio t hat
Compri e one. 0P ARPE RN e 05 i Bl MRS GRICH Paphice BACH b2

"pept i dom neti e' syﬂt‘hemﬂﬂ ﬁi@telnfs n CERPAHAGsh unhibRrdl emifo aeid¢IsucH Rahdsd@sedSn, 6-
and 7-nmenbered S|n in aro ti,c groups. that may |nclf2 frpmzero to

i
four heteroat offS E @ P]éo Tiss KREVD BVIRT Bt ate alsPl?PHTﬁmP

i m dazol e, oxazgh Qesulu@" 20k 0 aldeHiRdiob Of aP ¥indocal wHéféﬂnd?htB@r ormb'ﬂﬁgf ﬂi@
pyri dazi ne and pyrim.dine, and the like. Those ary tgrou ps havi ng

het er oat ons | nammeénfi|Cﬁ@0§>t1wew@1pﬁweabe§%m@edrtefae? Fdneigtyad gy by prm

het erocycl es” Qf amidRehRARMOMMbhaSide, ethe aromatic ring may be substituted
at one or nore ring positions wth such substituents as descri bed above,

for exanple, hal ogen, azide, _ alkyl, aralkyl, alkenyl, alkynyl, cycloalkyl,
hydroxyl . al koxyl, &b Agm niming, amds@}l%l?g/drrgﬂudeﬁ RS, 2gidilies. mplserlssh at e,

phosphi nate, cgf mé's\’ﬂhereGﬁm%ﬂ the §dri)6ﬂy1 oﬁtthg'%rboxﬂ-lé ¥ LR Q§ ?:ed with
PCT/ US03/ 09219 al kyl thi 0, sul fonyl, f onam do, ketone, hyde, ester,

het er ocycl yl , amqshﬁéteieétr@rrhﬂwﬁé@leta/owbm’ihtpcmbp@tl pé%lﬂfonyingoun @wteml alspe | i ke.
The term"ar y! inc d§§)ﬁﬂa?c\%)%g% tﬂfg ysﬁé‘l{;% d the [:g‘pg)xg%ml{gs Sh:a(%/rf'uﬁﬁdd'x\% i nore

CyC|IC rlngs In re caroons "ar I ning
rings (the ri ndscumsel belays asl well agsiajogehidipeptides 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 invention, that comprise one or more 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, pyrrole,
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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| east one of the rings is aromatic, e.g., the other cyclic rings may be
cycl oal kyl's, cycl oal kenyls, cycl oal kynyls, aryls and/or heterocyclyls. The
terns ortwo,038%197 and para apply to 1,2-, 1,3- and 1, 4-di eabaiSos/eed
benzenes, respectively. For exanple, the nanes 1, 2-di nethyl benzene and
ortho- dinethylbenzene are synonynous. The terns "heterocyclyl" or
“heterocyclic group” refer to 3- to about 10- membered ring structures,

al ternatively ?ﬂ(?rlrt}ﬁo as*ﬁ‘i’f‘dﬁyl7sJ‘P8HBﬁH§q{e’idn@9§1del1‘9/895e§te¥ 'H%ﬂ:rcrc%lw%dﬁ‘ia‘%é c}r”C| ude

one to four oat’ons. 'H eterocycles nay
Het er ocycl yl gh@@lpsromtw uefgeties,orClax @il er thehliksp H@neterrn Hlaaﬁ't hlservcludesr an,

pyran, i SObe”é&gﬁ[gﬁQ ’nng'a{ygtlﬂ% %Fwég%g%%?rg Q?&?&‘ﬁ%é& innwhiBM rt&/8'o? 'more

i m dazol e, pyr i soxazo
pyrim dine, pyrarbamsianecormmoioto tzwomd]ommgnngsc{dieeqngs laﬁbdlfaed |rmgsii Wlherempajl rine,

qui nol i zi ne, ui_ no e ui nol i ne, apht h

i noxat 1 e, qUreans oS e GRS, pRoiar RS et BABNRY B sutite,
phenant hri di necycheiketlyBesycloylkinyilg biyss, anploehasiobycdlls.ne, phenazi ne,
phenarsazi ne, phenot hi azi ne, furazan, phenoxazine pyrrolidine, oxol ane,

t hi ol ane, oxazol e, | erld piLperazine ol ct on ctanms
such as azetidinonegﬁag ﬁ?ﬂ?&@rﬁ%ﬁ8@§§ %Qﬁ ﬁg ggTP%%E (9%ﬁ8ﬁ9% like.
The het er ocycl benzenasgrespactibedy. Botbexdamplet eck ﬂatmasnazmmemyleemml dridocxshoai t h
such substituents as descri bed above, as for exanple, hal ogen, alkyl,

aral kyl , aIkeng?neQih@?ﬁ???ﬁﬁvwwggpﬂﬁl, hydroxyl, amino, nitro, sulfhydryl,
i m no, am do, phosphonate, phosphinate, carbonyl, carboxyl, silyl, ether,
al kyl t hi o, suIfonyIkaEMﬁmémﬁabdebyﬁe:Wﬁﬁi@wduaghepEﬁﬁﬁwnhyhoabmnanbnatic
or heteroaronmati i et he I|k The terns oI cyclyl™
oF " pol yCyel | cTGPEHSE oD 10 1l edibgred Tge RSk RY

cycl oal kenyl s, stgjelr€silnkhay Ioﬁe; tiafont Betarvaiotis. H%ﬁi’c?@l&sﬁhﬂﬂ' 3)80 b piinicOles. tWO or
nor e carbons are common to two_adj Qi ni ng rings, he rings are "fused

rings". Rings tREPCHFY yg@i“ﬂ%épcﬂ"rﬁi?oﬁﬁhexﬁ’é‘ﬁlea&]jﬂglé@ﬁ? %iltaa%er&r e YERP
“bridged" ringgobenkdud) QBoABALIFanichs, USRRLA9RHO pyEaRh igfdakdle syt of the

pol ycycl e may be substituted with such substituents as descri ed above, as
for exanpl e, hi#Pbigenle. dpRprole.apyiidiys. , Pypiieny PYrigidiapnyyridagiye | sepkaire,

hydroxyl, amn féom@blta I'@dole, qh(iar}bﬂg r Mrme | {HiddBriné %cﬁﬂmoﬁﬁ'@ RSB, Bhthalazine,
phosphlnate carbonyl , car oxy , et her, kyl thio, suffonyl, "ketone,
al dehyde, naphthyrldme quinoxaline, qumazollne c1nnolme ptendlne 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
substituted 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, alkylthio, sulfonyl, ketone, aldehyde, ester, a heterocyclyl, an aromatic or
heteroaromatic 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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ester, a heterocyclyl, an aromatic or heteroaromatic noiety, -CF3, -CN, or
the like. The term "carbocycle" refers to an aromatic or non-aromatic ring
i n whi ch weashsapom of the ring is carbon. The term "nitr ®@CTrESasne21NC2; t he
term "hal ogen" designates -F, -d, -Br or - |I; the term"sul fhydryl" neans
-SH, the term "hydroxyl" neans -OH, and the term "sulfonyl" neans -S02-.
The terns "am ne" and "am no" are art-recogni zed and refer to both
unsubstituted amngh ofhsd thett 80haPoRRele an%- be_SubSRLRH Yt 8lch"@YsthGents as
represented by the_ general fornulas: R50 R50 R51 \R52 R51 wherein R50,
R51 and R52 eadssiiRed dntents yior eyrmplenthaloepydrlyle naraligl, atlksayl, alisynyd kﬁnyl ,
-(CH2) m R61, or, n W] L t t i 5ih N m I t hey
aE e a% t ached cocﬁrg)ilégel%(g’ gh@gt%(glr’ogégg’e Iﬁggl ngﬂ?})r@(r)};r%i Afly?lgo’8mgl%&(§)hsﬁh|%ﬁ&®h%g’ri ng
structure; R6PhpwhmatseparBongh carbpkyl, sildyethaaklkylthio, ssutfyusilokdténengldchyde,

het er ocycl e or I . 1.0, 1 r . .t gger ~;n_the.range of 1
to 8. In cert aiegtelpé)rgﬂtl)%%?é)%rr{éﬁl’s%%Té&odﬁge%%a%ﬂ%éc g{r&%}-{}gleﬁﬁycg’eorghe?ékrebo nyl ,

e.g., Rb0, R51 and the nitrogen together do not forman inmde. In other
enbodi nents, R50 anahP@Fn("&WgO%’pbi' aefens |ty aRBmagia oh nomdepatid eing [y whiohpr esent
a hydrogen, an e%h%&mo?ﬁe?ih?%%bonpr -(CGH2) m R61. Thus, the term

"al kyl am ne" includes an antne group, as defined above, having a
substituted or wunsubstituted al kyl attached thereto, i.e., at |east one of
R50 and R51 is an allkgiermgnizgpmears -W0-08¢ 382 1baloRaTAes50810 92 101, -Hihe -t er m
"acyl am no" is C I " r 0L 6 t ~17
rep?/esent ed by I%Ié}%rglngfglgl?ﬁﬁgrﬁﬁg a: g%eﬁﬁl t%@hahy %Xg%ag?noﬁédﬁge gfgndefi ned
above, and R54 "subfonyld areess -80hydr ogen, an al kyl, an al kenyl

-

OR

The terms "amine" and "amino" are art-recognized and refer to both
unsubstituted and substituted amines, e.g., a moiety that may be represented by the

general formulas:

Rso Rso
——N/ +N//R51
\R51 \R52

wherein Rsp, Rs; and Rs; each independently represent a hydrogen, an alkyl, an
alkenyl, -(CHz2)m-Re1, or Rsg 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;
Re: 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 together‘ do not form an
imide. In other embodiments, Rso and Rs; (and optionally Rs,) each independently
represent a hydrogen, an alkyl, an alkenyl, or -(CH)y-Re;. 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 Rsp and Rs; is an alkyl
group.
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or -(CH2) m R61, where in and R61 are as defined above. The term "am do" is
art recogni zed as an am no-substituted carbonyl and includes a noiety that
may be repoesestied by the general fornmula: O R51 R50 whecerusoii1and R51
are as defined above. Certain enbodinents of the amde in the present
invention will not include imdes which nmay be unstable. The term

"al kylthio" refers to an a | kyl group, as defined above, having a sulfur

radi cal attached th nh Qi eertai n € ' . o)y iety is
represented by one gjfr‘eeﬁe%:nakﬁ'yl/‘@% gi-sai Een% izg&%ﬁ‘gfeg/r%y ?%adrflécg’ rﬂ@t %&Z&)gm R61,
wherei n in andepRGénted by thefeeneend farbwlse. Representative al kyl thi o groups
include nethylthio, ethyl thio, and the like. The term "carbonyl" is art
recogni zed and includes such noieties as may be represented by the general
formulas: 19 WO 03/082197 PCT/ US03/09219 O O\ R56 X50 R55 X50 wherein
X50 is a bond or represents an oxygen or sul fur, and R55 represents a
hydr ogen, an al kyl, an al kenyl, -(CH2),,; lor a pharmaceutically
acceptable salt, R56 represents a an al kyl, an al kenyl or

-(CH2) nR61, where in and R61 are defi we, Where X50 is an oxygen and
R55 or R56 is not hydrogen, the fornuli represents an "ester". Were X50

is an oxygen, and R56 is as defined abQve, the noiety is referred to
herein as a carboxyl group, and particulParly when R56 is a hydrogen, the
formul a represents a "carboxylic acid". Where X50 is an oxygen, and R55 is
hydrogen, the formula represents a "formate". In general, where the oxygen

atom of the abeherefroR{E & definédeqdoas;abd Ry, repibdetits a Hyd@ g aiulkal, bepIeSENt S a
"t hi ocarbonyl" gr . Where X50 is a sulfuyr and R55 or R56 is not hydrogen,
the fornula rQEﬂgg@ﬁt l’é"heferfflﬁ’é‘iﬁéra?“'asmg?eéiaﬂlBYP'i s a sulfur and R56 is
hydrogen, the fornula represents a "thiocarboxylic acid.” Were X50 is a
sul fur and R55 is The term "amido" is art recognized as an amino-substituted carbonyl and

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

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 tenﬁ "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-alkenyl, -S-alkynyl, and -S-(CHj)n,-Rs1, wherein
m and Rg; 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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hydrogen, the formula represents a "thioformate.” On the other hand, where
X50 is a bond, and R55 is not hydrogen, the above formnmula represents a
"ket one" wom®aps219Where X50 is a bond, and R55 is hydrogenpCrhmsoztmave
formul a represents an "al dehyde" group. The terns "al koxyl" or "al koxy"
refers to an al kyl group, as defined above, having an oxygen radical
attached thereto. Representative al koxyl groups include nethoxy, ethoxy,
propyl oxy, tert-butoxy and the like. An "ether" is two hydrocarbons
covalently linked by an oxygen. JAccordi ngly, tRBe substituent of an al kyl
that renders that al kyl an ethenjis or resenbl gs an al koxyl, such as may be
represented by one of -O-akaI 0- al kenyl , | KynyRg, - O (CH2) m R61,
where in and R61 are descr fonate"” is art

recogni zed and includes a noiety that nay be represented by the general
formula: S --, /R57 WD 03/082197 PCT/US03/09219 in which R57 is an

el ectron pair, hydrogen, alkyl, cycloalkyl, or aryl. The term"sulfate" is
art recogni zedvapdin Kel indebord eroiepresentsheart oxygyn be a sy eséMseteptepertthe

general fornmul g; T ey WHeh R57 | ' e term
"sul f onam do" ?%drgéet%’ 3 I\eco }ﬁ:%?eaék éélgld n%?ﬂﬁﬁ@ér g%rhr%?n ea? %ﬁcﬂﬁ?acﬁg@é@% SJE

repr esent ed by Risdreprgsmesradiydfagemanalkyl, en aldesi Rr -(RBR)q+ R ywhharéimRB0 Reanate R56 ar e

as defi ned above he te "syul fanoyl"” is t-recagni zed and . i ncl udes a
oty 1 hay 2 roened MBole” YK DI Hyger el of RESFIHASHES dLBATES * reo

represents an "ester". Where X5 is an oxygen, and Rss is as defined above, the

[
o

moiety is referred to herein as a carboxyl group, and particularly when Rsg is a
hydrogen, the formula represents a "carboxylic acid". Where X5 is an oxygen, and
Rss is hydrogen, the formula represents a "formate". In general, where the oxygen
atom of the above formula is replaced by sulfur, the formula represents a
"thiocarbonyl" group. Where Xso is a sulfur and Rss or Rse is not hydrogen, the
formula represents a "thioester." Where Xso is a sulfur and Rse is hydrogen, the
formula represents a "thiocarboxylic acid." Where Xso is a sulfur and Rss is
hydrogen, the formula represents a "thioformate." On the other hand, where X5 is a
bond, and Rss is not hydrogen, the above formula represents a "ketone" group.
Where Xso is a bond, and Rss is hydrogen, the above formula represents an

"aldehyde" group.

The terms "alkoxyl" 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-(CH)~Rs1, 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:

o\\//o
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in which R50 and R51 are as defined above. 21 WO 03/082197 PCT/ US03/ 09219
The term"sulfonyl" refers to a noiety that nay be represented by the
general Worg8A97 R58 in which R58 is one of the foll ow mgI/Usystogen,

al kyl, al kenyl, al kynyl, cycloal kyl, heterocyclyl, aryl or heteroaryl. The
term "sul foxido" refers to a noiety that nmay be represented by the general
formula: 0 R58 in which R58 is defined above. Anal ogous substitutions nmay
be made to alk d anpl e,

am noal kenyl s, ﬁgﬁ#ﬁgﬁ 19&&%&%%n%§ g&@? nyﬁﬁ5pggﬁ&ﬁgglry yl's, imnoal kenyl s,
i m noal kynyl s, thloalkenyls t hi oal kynyl s, carbonyl- substituted alkenyls
or al kynyls. The déﬂknkm@oﬁuﬁﬂdb§dﬁtéwp@@ o, ineluges almhgipty that, may bp, etc.
when it occurs, y structure, is intended to be

i ndependent of Pts&g(%lnlt &ﬁﬁlk g@here in the sane structure. A

"sel enoal kyl " refers to an aIkyI group having a substituted sel eno group
attached thereto. Exenplary "sel enoet@ers® which nay be substituted on the
al kyl are selected fromone of - Se- ;ﬁkgi, - Se- al kenyl , -Se-al kynyl, and
-Se-(CH2) m R61, m and R61 bei ng~defi aboyeRsr 22 WO 03/082197

PCT/ US03/ 09219 The terns trlflyrd\Kﬁgil\\négiT and nonaflyl are
art-recogni zed and refer to trifluoronethanesul fonyl, p-toluenesul fonyl,
met hanesul f onyl , and nonafluorobutanesulfonyl groups, respectively. The

terns trlflatei aggmﬂp? ate, and nonafl ate are art-recogni zed and
refer to trlfluo Han&su fonat e est er, p- tol uenesul fonate ester,

nmet hanesul f onat e ester,‘and noanlqorobutanesulfqnate ester functi onal
groups and nol ecul ethet tham "sdfonamidosiaiat repoguips] andas@edst iavedigty that may be

represented by the general formula:

\\//

\/\

Rso

in which Rsp and Rs¢ are as defined above.

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

represented by the general formula:

o\\ //o

R51\N/S\

Rso

in which Rsg and Rs; are as defined above.
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The abbreviations Me, Et, Ph, Tf, Nf, Ts, and Ms represent nethyl, ethyl,
phenyl, trifluoronethanesul fonyl, nonafl uorobutanesul fonyl,

p-t ol uenesoloBosab7 and net hanesul fonyl, respectively. A mpca/usospnehensi ve
list of the abbreviations wutilized by organic chem sts of ordinary skil
in the art appears in the first issue of each volune of the Journal of
Organic Chem stry; this list is typically presented in a table entitled
Standard List of Ablhewhatbidayl" (&t & HmBRIANRML tedbMichid 8f tHehendalesent
invention may exist in particular geonetric or stereoisoneric forns. In
addition, oligdfErdaof the present invention nmy also be optically active.
The present invention contenplates all such conpounds, including cis- and
trans-isonmers, R- and S-enantioners, diastereoners, (D)-isomers,
(L)-isoners, the racem c m xtures theeof, and other m xtures thereof, as
falling within the scope of the invent\gn. Additional asymmetric carbon
atons nmay be present in a substitquk’ ch as an al kyl group. Al such

i soners, as well as nmixtures theredf, areRintended to be included in this
invention. If, for instance, a particular enantioner of a conpound of the
present invention is desired, it my be prepared by asymretric synthesis,
or by derivati p i i dsa e t LN
diastereonericqﬂ¥$$%£§8?E&Eégg%aﬁgéwgﬁdH%¥ﬁ%ﬂhﬂ§¥1?g?éggggﬁg’c(gggg% to
provi de t he pumheterissélylearybordistarasmdr s. Al ternatively, where the nolecul e
contains a basic functional group, such as amno, or an acidic functional
group. such as car by lerm(lh aHbEISORRAS Go 33hbRnAME: Il TRAeHlcldiicdby the
appropriate optlcaluy-actlve acid or base, fol'lowed by resolution of the

di ast ereoners gekandl fpwrwiasd by fractional crystallization or chromatographic
means well known in the art, and subsequent recovery of the pure
enantionmers. 23 WD 03/082197 PCT/ US03/09219 It will be understood that
"substitution” or "substituted with" includes the inplicit proviso that
such substitution is in accordance mﬁtQJpernitted val ence of the
substituted atom and the substituent, hd that the substitution results in
a stable conpound, e.g., which doez/pm&\épontaneously under go
transformation such as by rearrangefrent, Bsclization, elimnation, or

ot her reaction. The term"substituted" is also contenplated to include al
perm ssible substituents of organic conmpounds. In a broad aspect, the
perm ssi bl e su?&%ht

ich ?{rsl;[ 1“2 defined above.

Analogous substitutions may be made to alkenyl and alkynyl groups to
produce, for example, aminoalkenyls, aminoalkynyls, amidoalkenyls,
amidoalkynyls, iminoalkenyls, iminoalkynyls, thioalkenyls, thioalkynyls, 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 "selenoethers" which may be substituted on the alkyl
are selected from one of -Se-alkyl, -Se-alkenyl, -Se-alkynyl, and -Se-(CH3)m-Ré1, m
and Re; being defined above.
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i ncl ude acyclic and cyclic, branched and unbranched, carbocyclic and
heterocyclic, aronmatic and nonaromatic substituents of organi c conpounds.
Il ustratwoas/ogaibstituents include, for exanple, those de®cmiusestofres ei n
above. The permissible substituents may be one or nore and the sanme or
different for appropriate organic conpounds. For purposes of this

i nvention, the heteroatons such as nitrogen may have hydrogen substituents
and/ or any pern ssi the texmb S UBE Smedyl, ihd 3Bh4ly] GRMROKBEI ARS8 kediher ei n
whi ch satisfy the val ences of the heteroatons. This jnvention is not

i ntended to be tiflyareraethinesylfonylyanner-talyeneptfondy ni s ngshanegifosyl t uemtnd  of
or gani ¢ Conpoungs,fubRibuRHERRSRE s, RlsPeckiPie MHeQbtms lfi@ats @&ﬁla@he@lﬁ&e nts
are identified in accordance with the Periodic Table of the El ement’s, CAS
ver si on, Handb@dk nenaflagthaiei ayt-rogogniged P stiefes to gritlyprezgethanpgdBnge esiepsi-de
cover. Also for ' ' ' - yod S
contenpl ated t 801?%%%?%%%&% (Iialll?eﬁl%ag ésﬁlgﬁleﬁtté %(%’p%@ﬁlg é%@?@éaqg%ﬁﬁégg '? St%Ijne
hydrogen and orfenctiemd) groups amhmélecudesitirad achtas prad groupsheespguéivetyssi bl e

hydr ocar bons i nclude acyclic and cyclic, branched and unbranched,
carbocyclic and het I:G: Ak i i | unds
Chat  rmy be substi i aarmion N N B e R L

i ncl udes t enpomhenyl swifisoiomgtrnesulfdrt, nonoiuwoibutnespoiyt p-tdlhgnesudlanyli and
functi O.nal gr O%Petﬁa%gsq]}lfgn ,e %ésr&%vglh.egl %1%'6 tc5 nr%ﬂe%%ﬁ?ﬁs?%?'th %)B?rereilaﬁgns()f such
protecting groups i nclude esters. of carBoxy PEad] S, S|Iy? et hers of

al cohol s, and atiBtedlly @pthik eliealigs of odindsiskdbm thadrt lkepaares, the spaste ofel y.

The field of prqgtectin rou hem stry  has been.reviewed. Greene et al.,
oot ect ve G odpe Tyt B fibg) A RGO i s ST B PR P e ip 2005) |
24 WO 03/ 08219 7atRCEitisd S{af@2d Bist dJivebbir@tidtion€! ect ron-wi t hdrawi ng group” is
recogni zed in the art, and denotes the tendency of a substituent to attract
val ence el ectrons from.nei ghboring ato i.e t he substituent .i

o ect onegari v v t eTRE SRS Rl Sirhs plesh inettiRn SRRt T BUBTIN of e
| evel of el ect rgesmstiit o€ s@itiolsgmerigadmk. i Thaddisiogi otigombxy of hige prideemtraiventiingma ( 6)
constant. This well_ known constant is_described in ma'\gcét r?fere ces, for

i nst ance, Mar ciP2Yadkan eecf’p@ffggn?Eth&Z]{hesPWHQSTY%?n ey 2l BishK
Conpany, New Y@bipount8 Addludidd) 6is Hatiink-ieeRal ANEndvSbhtRSoRER, enatahdry,

(D)-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 synthesis, or by derivation
with a chiral auxiliary, where the resulting diastereomeric mixture is separated and
the auxiliary group cleaved to provide the pure desired enantiomers. Alternatively,
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.
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negative for electron donating groups (a(P) - 0.66 for NH2) and positive
for electron withdrawi ng groups (a(P) 0.78 for a nitro group), 6(P)

i ndi cat i rgyopans219substituti on. Exenplary el ectron-w t hdr aRCRgISgs/e2ps

i nclude nitro, acyl, formyl, sulfonyl, trifluoronethyl, cyano, chloride,
and the |like. Exenplary electron-donating groups include am no, nethoxy,
and the |ike. Contenplated equivalents of the oligonmers, subunits and ot her

conpositions descry %ﬁ ‘tﬁ%\d@rsfo[i@ |tl¥h‘€'®sxﬁ>'s'@tbt16ﬂ3t&r"|s@sﬁtu‘f@ﬂl ®hnolbrREy &6
correspond thereto, and have the sanme general rl_Wgertl es thereof

(e.g., bi ocorrpanplmt@rovmthﬁé@@ ibttitetion is iprperaiiance with permppdvalingp pthe
Val’l at I ons Of §LE)QI§&1 hl‘{ﬁ San& rtﬁe ﬁﬁgﬁm}éﬁ’c' Elni ﬂﬁt Sélb?[gyt%ns&glﬂtsal;lfep%blghe

ef fi cacy of suc ecu e to ac ve its Inten pur pose general, the
conpounds of t henpuedent., Whichnioponotrpgntinsopsiepadeegd tansfonmationt fighigs by

illustrated i nretah 1%%% ﬁtr aﬁllza%'etﬁﬁtélﬁﬂnﬁ%ﬁe&%ﬁle%a tI gr exanpl e, described

bel ow, or by usi ng rea y avail able starting
mat eri al s, reagents and conventional synthesis procedures. In these
reactions, it is alBee poss i'Sblbetlt'tl "misk alse seontepiplajesy fafncdudenall pgrmissible

thermsel ves knOXVQ)’stl‘clL)l%I ts gf‘ gr Mn(ag' ahl%)z?d a lac!t t %Hﬁ]igﬁﬁg sﬁ’tIs Present
(§n |on

| nventi on The presen Fovi IC corrpoun that may
suppress an i mmhﬁe Iaess:iho ras@pycém,gorancbyd arrmmtblra;nphﬁgl cdrh@sfcllld ariHEtereayichd: ed

activation of T c IIs For exa ui t.abl t i dom netics g
conpounds havi Ag™8 Csf‘?%c?%?léo gngub ﬁuemf °§5(P%%1C037061§?f§éf P@If%gg' /09219
R2 H R-X\V~A\ hib¥fithents BicdeRfdr eRSmplEpthtmil destrivddelicrdin ,abae. Vidik ereoaissbid
stability perm Ais ab ent or nts a s ence of fromone to four
anino acid or SWBem%E}aéi S1PRF (S’ljmro f'g?‘ﬁ’ﬁtgg Samy g% %&g E’rr 319%?83%%% pregnic
represents a Se&ﬂmfﬁ@s. Flor bliPByck \WP tHio i, &m}i&&r@@dnﬁh Qich agnftdga nfdy

have hydrogen substituents and/or any permissible substituents of organic

compounds described herein which satisfy the valences of the heteroatoms. This

invention is not intended to be limited in any manner by the permissible substituents

of organic compounds.

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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anal og residues, preferably fromtw to six amno acid or amno acid

analog residues ; X is absent or represents 0, S, or NRR Wrepresents a

t erm nat iw@ og/ogaip7 such as OR7 or NRBR9; V, independent!| yPCarusexned219
occurrence, represents C=O C=S, or SO2; R, independently for each
occurrence, represents Hor lower alkyl, preferably H Rl represents a
substituted or unsubstituted al kyl, heteroal kyl, al kenyl, alkynyl, aryl,
aral kyl, heteroaryl, heteroaral kyl, cycloal kyl, cycloal kyl al kyl,

het erocycl yl, or heterocyclylal kyl noiety, preferably a hydrophobic

nmoi ety, nost preferably conprising from1l tg 8 carbon atons; R2 represents
a substituted or un%éppt ﬂ?«"é@navlawa,m%gr@%dﬁ kSprenizaddaiha art, and denelss | ar vyl |

aral kyl, heter garghdenb\ebeh QsBukM! to BYfel 0AbHEK | electrb¥CHOR! de¥nBAA! atoms,
het erocycl yl, or heterocyclylal kyl noiety, Ereferably a hydr ophobi c

moi ety, or R2 apd the substisient dgelastpnegpisiemvathr rageot HavRsighbpragnatoes /2
menbers, opt i OpgldifoREhnGr HHORVLL b Sl RiddiBiinl cdbSiltyS DL ks
and/or form nga pofycyc ic structure wth-one o re“othér rings, such
as aryl, het er teynoieft! sigmn (carchutant] Yhis riallgnoven gopstand i Wssdibbd dy ohamy R3

represents a substituted. or u bstijtute | kyl -, het er I | k |,
Ryl aryl - R e nSbut BT AdhER e cndiy D518 ol gl
03/ 082197 PCT/ Bo0B/(2aRy, Nave Yo, kydah kYhe Hambrttomysthnt! valu@s are generally
het er ocycl yl al kyl noiety, preferably including a hasic nitrogen atom
(e.g., that isPpREVOA BlactRdenating groupy gﬁ#’bar %c%gqrt NHak 25t #PgHve %Og

' t id i ion_b et 2
referably b efem yikamipe ot (s O hrinie SR  aR SRE% aBPesent
substituents selstiuéioh.f Eampthraibctroniasthirh tHng dorlipsUnSMBS hitid) taed, dddayl, ,

het eroal kyl, aryl, aral kyl, heteroaralkyl, heteroaryl, cycloal kyl,
cycl oal ky|y al ky pt?/lf%{, é‘%&lf%?‘iﬁyl’ cyano, chlonde{/ and the like. Exel%llpfary giectron-do%l/atmg

groups include amino, methoxy, and the like.

Contemplated equivalents of the oligomers, subunits and other compositions
described above include such materials which otherwise correspond thereto, and
which have the same general properties thereof (e.g., biocompatible, antineoplastic),
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 materials, 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 of the Present Invention

The present invention provides peptidomimetic compounds that may
suppress an immune response, €.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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and heterocyclylal kyl, or where R8 and R9, taken togther, forma ring
havng fromb5 to 7 nenbers, optionally being substituted wwth froml to 5
subst i t utwotes/osa1g? or formng a polycyclic structure wth @og/use3/o9my e ot her
rings, such as aryl, heterocyclyl, or carbocyclyl rings. The present

i nvention provides peptidom netic conpounds that may suppress an inmune

response, e.g., by inhibiting class Il WMHC nedi ated activation of T cells.
For exanpl e, suitable peptidom netics imglude conpounds having a structure
of Formula Il: RR H R XXV/AN "'k VN R ky H2N NH Fornul a |

wherein, as val ence and stap}¥£gx/ﬁe(N' , V/P§ absént_ofVrepresents a

sequence of fromone to fotir am‘ho ackd or Yami no[ aci @ anal og resi dues,
preferably is absent; 27 WO 03/082197 PCT/US03/ (09219 B represents a
sequence of fromtwo to eight am no acid or.anind acid anal og residues,
preferably fromtwo to six amno acid or amno acid analog residues; X is
absent or represents 0, S, or NR Wrgphagepts OR7 or NR3R9i V,

i ndependently for each occurrence, represents C=O C=S, or S2; R

i ndependently for each occurrence, represents H or |ower alkyl, preferably
H Rl represents a SUBSH puYadcond f#rOtBEPs ik ed al kyl, heteroal kyl ,

al kenyl, —al kynyl, ari¥hpseff @héHsentI 8 S&fuOREWF froRCIn8 kO RuRhkido acid e h@oK Y|
acid analog residues, preferably is absent;

B represents a sequence of from two to eight amino acid or amino acid
analog residues, preferably from two to six amino acid or amino acid
analog residues ;

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

W represents a terminating group, such as OR7 or NRgRy;

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

R, independently for each occurrence, represents H or 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 comprising from 1 to 8
carbon atoms;

R, represents a substituted or unsubstituted alkyl, heteroalkyl, alkenyl,
alkynyl, aryl, arélkyl, 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 a 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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cycl oal kyl al kyl, heterocyclyl, or heterocyclyl al kyl noiety, preferably a
hydr ophobi ¢ noi ety, nost preferably conprising from1 to 8 carbon atons;
R2 represwntos/ose1substituted or unsubstituted al kyl, heter @arkshzoikenyl ,

al kynyl, aryl, aral kyl, heteroaryl, heteroaral kyl, cycloal kyl,

cycl oal kyl al kyl, heterocyclyl, or heterocyclylal kyl noiety, preferably a
hydr ophobi ¢ noiety, or R2 and R taken together, forma ring having fromb5

to 7 menbers, optionall W}bﬁhﬂ@bﬂ@b&l‘éﬂefd@(ﬂﬁl ot lidlerbdyelalkyl nvidy, prdFehablyut ent s
and/or formng a polycyclic structure wth one or nore other rings, such

as aryl, heterocyclyl, oclRdingq pasi nifrogsgsaton. -8 thyt fig sRsgtopated, Apgder |
represents an integer frgkltohicaPcOidiRb! MR itd cdfRIaRS 808 Shadlh mﬁeﬁer from
1-2, preferably 1; Kk represents an integer from 1- preferably 2; R6 is
absent or represents froﬁ%@mﬁS§U@§¥P?@W@h§§“@ﬁ2tH@ﬂ%ﬂ@YB@@meaﬁpéﬂﬁ?ng
ring to which it is attagfed, selected fromsubstituted or unsubstituted
| ower al kyl, hal oal kyl, hal ogen, hydroxyl, and am no; and R7, R8 and RO

i ndependent | y repr eBerlts andhBs iindspendentlyetepreserd subwsityentsasrdectedufsermi B ndd or
unsubstituted al kyl, het ral kyl

het er oaryl , cycIoaIkyI §%9ﬁh ?kyﬁa%ﬁmﬁhﬁﬁeter éyc ? GQBﬁ %§1 aralkyl,

het erocycl yl al kyl, or vmlmtﬂoa?&k‘ﬁlndiemaryﬂ a%eloaﬂqygtctye}oalk&latkyi ahetdroyclyhavng
from5 to 7 menbers opt a sub t|t ed wi.t.h from 28 WO

03/ 082197 PCT/ US03/ 09219%% E%?tiefa{f‘?% ?1‘?18? t?kePrﬁ%’@b"r’]af"B%F?%cl ic
structure with one or niaveg ﬁ‘biﬁértoﬁmgﬁberﬁlapﬂibrﬂﬂy Beiyd subhefued edyhctosh 1 or

carbocyclyl rings. In cert | a..l, R3 represents a
si de-chai n of arginine %F9W§§?ﬂ§nﬁﬁn OEﬁH@"@HhPﬁuﬁﬁgfﬁEMPHE“%%ﬁW@fﬁre of
(J I R Nk more other rings, such as aryl, heterocyclyl, or carbocyclyl rings.

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 II:

Ra
R1/ \V/ \g V/

Formula I

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;
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H2N NH wherein i, j, k, and R6 are defined as described for Fornula Il1. In

certain enbodinents of Fornmula |, R3 includes a guani dine or guanidinium
noi ety, ew0.03/0831aTl uded in or attached to a ring or incluaeda/tise3/aniat the
termnus of a chain. In certain enbodinents of Formula I, R3 represents a

cycl oal kyl, alkyl, or an am noal kyl group, such as a side-chain of
al |l o-i sol euci ne, cycl ohexylglycine, <citrulline, lysine, or ornithine,

including N-methyl an@piditdh RBjudyde ¥RFrbRMS t@felgﬂt}’aﬁlilﬂ@,amﬁl(irrd-lhluhd) Reid and
ornithine. In certain enbodi ments of Fornul a | [epresents two anino acid

or amino acid anal og rediPgasSIdNGH PrFETARY dipastvie tpér&ﬁrwa? Pﬁ@ob’f“B’éi‘B agid
described in greater defgids Ogduew. Preferably, the am no acid or anal og
resi dues are attached through secondary amide bonds (i.e., wherein the

ni trogens bear a hydrisgsantoupprasenieft $.0tNR;cert ai n embodi ments of Fornul a
I, R6 is absent, a iments, R6 includes a | ower alkyl
substituent. I n cer?&gllre &S%odlhergﬁ%%gf Forrrul ae | and 11, R2 represents
substituted o r unyuimdmelndft@ulfmﬂomcmwnce,@ymb@aﬁ@ﬁ(hwr or byl , aral kyl,

29 D 03/ 082197 PCTUSAAL0910 v REh Al STROEL AL o 8L RN ;59% ngdand

1, the first residué o am no acid’or ana resi to V)
has a side-chain that isHH or, preferably, acCl -C8 aI kyl or -

het er oal kyl (i ncl udin for exa anln t ei ne,
acetyl - cyst ei ne, B‘ %\/%fese@ts ”%“%E%“Fé’r KA 5?6%1%} R}gy hie eéoahlgfk%ﬁ%for a
substituted or unsubstr talkﬁﬁ}l areyjzl arafitky | hetéredrel, O&fe;equaraikyl,het}&ﬂdnﬁ{ykyl
(e.g., nethylphenyl or phepy or the firs n am no
acid anal og conprising &° E) g‘ynﬁhwgé’?@@ch‘?lg ef&%@iﬁﬂﬁﬂw%tpé?f% |yl
ring bearing a C=0 C=5% mQhrophdbidndigy, Mptt pRakdbyy fcu@plsih® fednbanzere ring

(e.g., Tic, azaTic, Disc, A Thiq, etc.). Preferred residues at this position
include Tic and Disc, al{¥EWg™Hy residue enployed at this position in

t he exanpl es of Tabk Sfe Es%nﬁaé/ SBstifEs @R tundibstifufdS alRPS iHelefddikyl, Nalk&LA, a1 N
enbodi nents of Fornu and I'l, the second residue of B (the amno acid

or anal og residue attach?éliylb’b \ariei epliehe hateraaryl, h dsteroasallod. coveiqslevhat is H
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 carbocyclyl rings, e.g.,
a fused bicycle;

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

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

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

Ry 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

R7, 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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or, preferably, a Cl1-C6 al kyl, ML-M heteroal kyl, or cycloal kyl, even nore
preferably C 3-C5 a I kyl or M3-M heteroal kyl, either b ranched or u

nbr anchedwom3ns21eycl oal kyl . Exenpl ary resi dues include gl ycrrsos/iheot euci ne,
Nle, Chg, Met(O (oxidized nmethionine), and al pha-am noi sobutyric acid. In
certain enbodi ments, the second residue of Bis a residue that is
substantially isometric with a dipeptide, such as on Odapdc or Haic

resi due (as defined bel ow)s sﬂsﬁﬁ%fs%dfo@%ﬂﬂﬁgs %Bly&ﬁih@ sResthiel With oden&d Ude
Met and N e, although any residue enployed at t osition in the exanpl es
of Tables 1-3 may be preBemtothar ripgs, suhss ppi, élﬁterchlﬁle@lt%rhvcwﬂmﬁents of

Fornmulae | and Il, R and R2 are not taken together to formaring. In
embodi ments wherein R and R2 taken together forma ring, the ring is
preferably a 6- or 7-nmenbered rin is a substituted (e.g., bicyclic) 5-

menbered ring. |n c& EAlaH EpndEn ?fs Oémulﬁclr Rufegessentsp gidg-chanpesazgining en
together, represeit o?E.‘sﬁéKl?a'ilPE{dvang%é%Hh%ﬁke ofaryl carbonyl, or an
anlnoalkanoyl group. In certain such enbodi nents, the acyl group is a
benzoyl group, a | ower al kanoyl group, or a Iomer am noal kanoyl group,
such as an acetyl, propanoyl, ani nopropanoyl, or““am nobutanoyl group. 30
WO 03/ 082197 PCT/ US03/09219 1In certain enbod|n9jﬂs of Formulae I and Il, B
represents from2 to 6 amino acid or amn cid | og residues, preferably
2 to 5 amno acid or amno acid analog r I'n certain enbodi nents,
particularly wherein B represents four o Rgmino acid or amno acid
anal og residues, preferably three or fe epresents a term nating
group. Exenplary term nating groups are depi eZkin Table 1 (a, b and c¢),
and include nitrogen atons (e.g., formng an amde with a term na

carboxyl of B) bearing substituents selecfed fromH, substituted and
unsubstituted alkyl, aryl, aralkyl ,H2NeterX\aral kyl, heteroaryl, cycloal kyl,
cycl oal kyl al kyl , heterocyclyl, and heterocys yl al kyl, preferably fromH,
substituted and unsubstituted alkyl, aryl, aralkyl, cycloal kyl, and

cycl oal kyl al kylwheﬁﬁ;fg,ly SndSRIDSS &éﬂﬁ@&‘&s’sdésé}ﬁJeH@&FoHMﬁéﬁXMJ certgiaer, and am no
substituents. Preferably, a termnating group includes at |east six

non- hydr ogen atemlmdlmms@ﬁfﬁ@uﬂ%%iml@mnﬂm%éuqnmlﬁumpn@fﬂtm%@ y at

| east el ght oA TOGERAAWa riff SiRIRARN ofatif BaRAli g HERYR Wi ncl udes

a nitrogen

certain embodiments of Formula I, R; represents a cycloalkyl, alkyl, 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 ornithine.

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 a hydrogen substituent).

In certain embodiments of Formula II, Rs is absent, and in other

embodiments, R¢ includes a lower alkyl substituent.

In certain embodiments of Formulae I and I, Ry represents substituted or

unsubstituted cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
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substituted with an aral kyl or heteroaral kyl substituent, such as a benzyl
or phenethyl substituent. In certain such enbodi nents, the nitrogen bears
a second weuwbssitbuent selected fromH, |ower alkyl, hydrorgTiuseseoad kyl ,
and hydroxy-lower alkyl-Olower alkyl. In certain enbodinents, a
termnating group Wis a nitrogen- containing heterocyclyl substituent,
preferably fused with an aryl or heteroaryl ring, attached to B through
the nitrogen at om 01In térenin nemgodlﬁumh of Forthiiad T Rgd gr, ol Firdt Heditieos B (the

t et rahydroi soquin | ine, nnrg%ollne pi peridine, etc.

Certain enbodi FBHES acbdfebrlf‘(??lﬁﬁ F?féd%? aﬁ‘??g ‘r'io &  sie-chym Aahisdp i aredrady.ect i on

of RL or W pref ena:txl WIKR7 or RB1-048 RterodRyl RIOMiEE ?orpé)@gfﬂg didde, 1 Aom-
converted to an T’rp#(e conmpound of the invention unde si ol ogi cal

condi tions. ForrYUXEFpl@-cysifns, el rsisiies 2t Nya. et efl- C@h@é@s@re M be
cl eaved under pBigfdaltyDIbrGubfRined b ﬁ@ﬁastléufbd%?flteﬁélﬁyleﬁg?&gé =01 ﬁet&gac}gﬁr mul ae

| and I'l, at least one of Rl, R7, RS dr oph o rc resi
preferably R8 & &Roethylphsiyer @%@Pﬂ?ﬁht% thQ Iﬁést rPﬁ}‘éHeo?anbﬁ @intamiod amlde

conpound, for @ﬁéﬁ&% Eﬁngﬁﬁlr%% s BRL &bl rﬂﬁ’oéeﬂ %oﬁﬂ?itn ?x%qle%iocg@{gyaﬁbt lari % &, ﬁ395

(J. Phar m Sci . | i es between a cLogP
6.0, preferabl §5=Qef3w§e¢¥ SQceuenp, Gptnally @S@i}nd ben@nerting (epg.£Tieraatiliy, Dist,ween

around 4.0 to 235 a 0SS nat ed
CLoop. 31 w0 o BEStaoPRErABN Ry sSEMONANR hiRk: PORE Tl BebSieh i o
cont enpl at ed byeS@tlﬁ smplwedlaﬂ this, pokition axﬂxmlxanplesmﬁ)’mhhaisl -haniyrtg paesehiogP of
around 3.0 to in%ql' .0. In certain enbodinments of Forrmulae I and |1, A
and B together i u between 2 and 8, e.g., between 3 and 6 anmi no acid

or am no acid anal og residues. Preferably, A and B together include around
2 or around 5 ami nolnaesirtdingambmdinmmtsaef] Ia)rma]laaﬂ(agd e fiecheesnd rTEhalep@tTB i(the of

Fornul ae I and fl nd eferred
to herein as a%ﬁlngraéfa%%galggfgg Y% %salc%ﬁe 1&1@%6‘?5}@3}%33&%@ Up fhat st&
represents 0, pr,repieedbbnts Cl;Canikyk IvﬂgﬂesleaﬁrSaIEyl oheyalogliil, Reed ik&er €si due

is referred t yl eri gl ycine)., Such

resi dues are Kk rg\?\%abl 3(189 F;aée5 %gﬁ)gr 1\423\@?‘@ éﬁ’g@‘é’ﬂ eﬁﬁﬁ%r?’f“’g‘é{obﬁ%@@éﬂ 8Ah WO

00/ 78796 and rejodxraﬁmeﬁxmﬁlagl fehleﬁdf%:) ?wlggé gm{;ﬁ] ggd’l@%gl{@nigﬁg; ( L ?,eg(lbgea
- [ [

argi ni ne-1ike enrlch
st er eocent er og Xfciﬁzee IB‘E)r gpd %P}&'amlb‘i“%qbéwgﬁ [agid; & cg¥taip sgibpdiments, the

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 Nle, 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 I and II, R and R; are not taken together
to form a ring. In embodiments wherein R and R, taken together form a ring, the
ring is preferably a 6- or 7-membered ring, or is a substituted (e.g., bicyclic) 5-

membered ring.

In certain embodiments of Formulae I and II, R;XV, 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.

30



60% 75% 85% 90% or even 95% or nore enriched for the S-enantioner of
this residue. In certain enbodi nents, subject inhibitors display increased
stabi litywoe382197 have a plasma half-life at |east 1.25, PCHUSos/oqueferably
3 tines as long, preferably at least five tinmes as |ong, and increased
binding affinity wwth an MHC Class Il nolecule (e.g., 0401, 0101, or

0404), e.g., bind with an affinity at least 1.25, 1.5, or preferably 3
tinmes as great, as ftealdlcad0litmeRRRT FeitlulLATROUNE r¥hiedksisFrdnBto 6 amino
arginine-like residue is replaced by arginine. Oher references which
descri be ar gi npsié-aridEne agif deleg §. Drpferally D eiino jarid et AR PRI ude

| nt er nat i onal j [,an : ; et al.,
Bi oorg. Med. - Chégi?(lﬁé &F:{g%l %.' ﬁll&%%%m %&%%%%%ﬁl%%ﬁmh%ﬁﬁ%é%%gﬁ ?&ﬁsBoiroor g.
Med. Chem Let tfewet G@yino 2cid1@r- @ino Hgitks anrelagt residues, Brederplly tvisd.ordieess Wett .
1996, 6, 1931- : . et. | - ]

2115- 2118, Ta%e ?ege%tg 8g%&‘}%?%%?"‘é?'%ﬁ‘&’g&gﬁg@a@%@’“ﬂi%&%‘?ep%gf%%‘}}g?lig,

Fal ci oni et al 1,(2,1998] c), hiat incledBnittogerhatdms (SS2foEBihg aaredniSe With dt tewstinal| . |

Proc. Ana. Pept. 6th (2 et i 1 - .

certain enbod!oﬁ%rh%qgjlf ﬁgébf%qggsugs’q‘g%%“sﬁg% rcr%ﬁfig% HD,%I’ glhbés'%%?rﬁdnaglﬁé&g%gmgkaA

and/ or B incl udikyh tardnsemalkyll detepatafipydpt hetteos@lqueyndiaelkyductychalkalatkyl,
described in US A 32 03/.082197 USQ3/.09219 . Pat ent ... 6,49 6. The
transcel | ul ar 38@5?6%%3(‘?': ﬂg@gﬁﬁﬁgﬂggﬁ-&gﬁre‘g@a@?ﬁ gﬁoﬁ‘t%’rsﬁgﬁ%iﬁgf%d ‘%‘glf)[{sﬁt&ge% such
as may be deri vggl fargmaalilyl yorplkyidans eyaediedalkylo Buiddile pantivpesl iigcluder ot ei n,
H V transactivating (TAT) protein, pastoparan, nelittin, bonboljittin, delta
henol ysi n, par d84PHYL BESUMBHBRHES S‘&%‘{“B‘%F'rpfr‘?f?raélp’a‘i fFrpRatipg %rﬂ’f“h@rci“gesc ¥Yxin and

C9  conpl enent 1QEQE:Ehdh-hydfogdn hioAS RNIdidgBs B@bgenlRadhae tEPRREABR L 1datte
internalizing peptide is derived fromthe drosophila _antepennepedi a
protein, or howishbyen-hyfsegssiaton dreferablini héFramertng siogp Vb rigcludes feBlesri n of
the homeo-prot %h&ﬁ%%emnsp%% 1NGS nite SR B MRRsifdhe bubip astd dRELPCH €

t hrough bi ol ogi cal menbranes and can facilitate the franslocation of

het er ol ogous pohsnsépt isdstituent. Whicettrin sudhsersbndpneds, tigeaitiogen bseasrpl €CMEr ossi
et al. (1994) i.0l : - ; | . y Cel |
Sci 102: 717- 75%&1 S%tg%%@fa%ﬁﬁgg&%%gﬁ@geh@%& fﬁ%ﬁl‘?ﬁfa@fh«“ﬁ%ﬁ‘gﬁ%@as
smal | as 16 amatkyl-Gelbder alkdnlp @ftainrandoginentsi m teamaagng fioop dhtis ¢ oitepve

internalizati Orc‘:bnt%%%g%%{e(r)o%%lylestub&{taeng, ]p?e%gl)ablgl 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 Ry or W, preferably R; Rgor Ry, 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 embodiments of Formulae I and II, at least one of R;, R7, Rgor Ry is
a hydrophobic residue, preferably Rg or Rg. 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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Bi ol Chem 271:18188-18193. The present invention contenplates coupling at

| east a portion of the antepennepedia protein (or honolog thereof) to a
pepti de owoO opegtiptom metic of Formula | or |1 to increasePCRaSh3/ensrenbr ane
transport of the conpound, relative to the conpound al one, by a
statistically significant anount. Another exanple of an internalizing
peptide is the HV transactivator (TAT) protein. This protein appears to
be di vided i nt gafoUsr @ERE NGis(HEHEP UsNIOMeBplaRl - by (HO8Rentibg! for AGafipleReS.
17:3551-3561). Purified TAT protein is_taken up by cells in tissue culture
(Frankel and P&PpBPoynfioByjnazetlosbnf grpgud 3.9 tosgroundit0-pept i des, such as the
fragnment corresponding to residues 37-62 of TAT, are rapidly taken up by
cell in vitro (G egncéhd kpov@RshEiol FothO8O) scelll, B%nl1R Yodeti®B)inclddee

hi ghly basic region _nediates internalization and targeting of th

i nternalizing REMEEY 2128 8ne 8n BEMEER 3 ApRAFEHNR fe1% T amimPRsH) anglog\ypsiges-
63:1-8). Pepti @?e?e@ﬁly?:@%h@gsto%kﬂﬂerr ilceb HEn@2 SLAYSRCEamAb 88@k amotadR hi ghly
basi c region, such aS CFl TKALG SYGRKKRRQRRRPPQGS, or a sub sequence

t her eof such a$nUFRIRRERRR, can be conjugated to conpounds of Fornula |

or Il toaid in internalization and targeting those conpounds to the

intracel lular mliegpe 33400 S3FA8LIT E@Tixumﬁécp%gﬁﬁut hét iﬁ@lh&iﬁ%ngswah

enbodi ments, the am no acid sequence of A or B is longer than defined with

respect to For k¥FHRp) isrefpyred to hswimastanaargiiiertsi regiua in embeimanls whersidgquence
of sufficient lg gésgntg 8, ﬂ"e % 1, Qﬁcﬂ[& %&éséﬁé b e Qxfgintiﬁ'éelil&quﬁﬂérlg referred

Particularly preferred conpounds of the invention-are set forth bel ow as
P53, P74, P101 o ren agadipRéssidusdgiangipwbada iglyginPb Sugisweidiegigirekion in Hige

d f ot I 1.OF : i
compounds of g AE0ALOR.GeR S0 REYPURS Y PG SRTRANOLS (iRl sy

devel opnent of ahal og co ve a stabilized
el ectroni c configufeatd oemariiinentd, ethel angingreAlfiker mesiduenist leatictetl | fons atk 63+
functional grou

s. to be resented to . for..exanple .WHC class.l|l.protein in
substant al Ny chiefn® s e aip B ot Y R BRa ol Fpap R ™ 88 Bnal o
conmpounds have 68@aUls%Bl 8&%L21%,001 even P5% pe midre snrivhed for alieS-enapiamabbfthiso t he
bi ndi ng region, but can be |arger or smaller . nol.ecul es than e | ead
compound. | dentr?sf‘#lga | GREEse 2'1%6:@1 SCB%%%LH@?“(%%AIW ay ﬁ%??%ﬁﬁ%‘hﬂ%h ‘dtigh use
of techni ques %Wt plasindRdlf-lifeQn RastleNst 1.6] @ plleftrBblly)3 tanel A So18y, pre€e@atily gur at i on
Interaction ( Cllgasta 13!: i?nl.ez ’asaﬁggg, na%rdrri%!:rearggg %ilgd\{nr:gag}ﬁ%?ty (’J\lzvnl%I Xr? II\%HC“SI%ES’ II

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., Bioorg. Med. Chem. Lett.
1996, 6, 1931-1936; Jones et al., Bioorg. Med. Chem. Lett. 1999, 9, 2115-2118,
Tamura et al., Bioorg. 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 II, the amino acids of A

and/or B include a transcellular polypeptide sequence, such as are described in US
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t he conpounds of the present invention can be further nodified as a | ead
conpound to achieve (h) nodified site of action, spectrum of activity,

or gan spewpfoBo821y7 and/or (i) inproved potency, and/or (jPrTdS0os/ensed
toxicity (inproved therapeutic index), and/or (k) decreased side effects,
and/or (1) nodified onset of therapeutic action, duration of effect, and/or
(m nodified pharmakinetic paraneters (resorption, distribution,

met abol i sm and pgxgied. i6Q19% 526 M %nsfcsnuwwlyw}ﬁﬂe Bé'tm&h&:@aﬁ‘ bem mlmauamgnet ers
(solubility, hygroscopicity color, taste, odor, stability, state), and/or

(0) inproved g@fridad Suglbéscmﬂléﬁ deyivecsfrea A ppivEEide sqlestsdriran exgtepegprpedia’  ( p)

optim zed appl bfb@élh QR RIS R0 ink QT‘A@) }I.%te(rﬂ)na%ﬁa%d iﬂeﬁﬁin' %nﬁlillttﬁlaﬂélﬁxw
groups, or (r) esterification mg droxyl ‘groups with carbon acids, or 34

WD 03/ 082197 lemwseglr@gbm, Pqegyor@@%@xorqxeraﬁa daihit, Diplfhesiayipxigeeed to, e. g.
phosphat es, pyg&g@a &gt a5 Efrecg{ hem succinates, or (t)
formati on of pharhaceu |ca 1y ac pta e salts or (u) formatlon of
pharmaceutical |y acceptabl e conpl exes, % synt hesi s of

phar macol ogi cal | y a@ml\?@ﬂ}b@ﬂ s he n@iﬁmelwyngmp i denivsA fom thy drosemiylri c
noi eties, or (éﬂtef};e'ﬁh J% USrbigi/ &m%ﬁﬁxgggmglfeoﬁu@ﬁé &6 HERb iAMLARNIRL €S of si de

chains, change o ti'tuent patt ditication by introduction
of isosteric ohopewiognst dithechomsogroteis anbpennéneﬁlaéyﬁbft?@sieslomﬁamﬁ@I ogous

conpounds, or ?uenta{%tt‘{'u%ggh%i)ﬂglc&fm%ﬁb%ﬂa%ﬁ‘Eﬁ’d St ﬁ%‘t@?]ﬁ)er an roca(ﬁ%{fl)fconvers' on

of al kyl substi anal ogues, or Ivatrsation of
hydr oxyl gr oupheterokepad pﬂypeat:@sacb which uns cofiplighl. Séafommh@ia Derogsoetahi des,

phenyl carbamat eg,, 01 p( 2¢)  SYEY. 184S 0Pdo, MBIWU St BAERD) } BLASS 102517-

722. Recently, it has been demonstrated that fragments as small as 16 amino acids

long of this protein are sufficient to drive internalization. See Derossi et al. (1996) J
Biol Chem 271:18188-18193. The present invention contemplates coupling at least
a portion of the antepennepedia protein (or homolog thereof) to a peptide or
peptidomimetic of Formula I or II to increase the transmembrane transport of the

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

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 Loewenstein, (1989) Cell 55:1179-1188). The highly basic region
mediates internalization and targeting of the internalizing moiety to the nucleus
(Ruben et al., (1989) J. Virol. 63:1-8). Peptides or analogs that include a sequence
present in the highly basic region, such as CFITKALGISY GRKKRRQRRRPPQGS,
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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(ff) transformation of ketones or al dehydes to Schiff s bases, oxines,
acet al es, ketales, enol esters, oxazolidines, thiozolidines or conbinations
of any orwotobesxnef. The various steps recited above are @emarsay/oggiknown in
the art. For exanple, conputer prograns for inplenmenting 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
cheni cal derivativeln esdinasvah ogbediments, the hininonoithsegeerchos 8 &kB lid Redrn t he
art and are d rq ' X | £,. Bejl stein, ndbook of Organic
Chenistry, Spr ?%géff }ﬂlef‘“gehd\:w{ﬁln 5%’8%%\% %’or%%ﬂﬁl I ‘ﬂ lfolpf%mgiaftf‘l_%w& | anpEQ,2ster k|

N. Y. 10010 U. Ssaquernechf sfigiantilengBytotphesdts intdfidlieyionNE e ¥@kdpourddSA.
Furthernore, peptide mnetics and/or conputer aided design of appropriate

derivatives and ana ed or.., exanpl e, accordj to_the

met hods described a %g{ﬁ%@gfgggd #]O%}po%l ]Ff{es o e nvgeglﬁgl? aeeorty t’ieq‘g‘?’ﬂbl)%ﬁ’scovery
al so incl ude udVhd1pt.d1e? msl Riddmds pedérabin Poe{sbolisblsuHh as nass
spectronmetry (Cheng et al. J. Am Chem Soc. 117 (1995), 8859-8860) and

some nucl ear magnety n . ret hods (Fej z t al., em Biol. 6
(1999) , 755-769;9 ﬁllhec‘:etnﬁ%ﬁ% ‘%&h‘%ﬁ%@t%e"% a %S%‘TSJ&? ?agacg?@%@g%f. thehey may
e vaes (Kb D10y P aLehars REl@i ashb: ( AR
anal yses (Kubi S : em

( 199%) , 2\5353- 2@%??“‘3%8%’{“\%‘9‘? f‘l"%ﬁ%l?‘rr?"“g?ﬁ?&%%% lefeﬁ%“@?w( foepatpnal graups so by

conbi natori al picsmbedntd Stirexample ASEC @idss Thesbiatin Yulﬁfﬁqtieﬂy\ﬁé SankeSRBy ashBE

exanpl e, Hol zgggbc% and Be htol.d,1 Pharm Acta Helv, 7 (200.0%_, 149-155).
The present i nvant i BIRCFHE t WePaF@tlan e agalop csompneirgsc higree satiat ietpatonic
conprising a propgreed whioRpRUIshpaable 36 11 e dt LRk ion S Rafie ﬁrg‘gpg{ HRaRptical ly

acceptable or sterile  ex iii ent. The invention further relates to a nethod
for treating OWOEF‘&%HPPrfge ead conmtd Jdeifieaioners pnatpehgomdands| canetk at ed

activation of ferfoahb® thr&QRPIsk D ARG hnidGU¥i s Ml A as a
human, a corrpogeirti on conpri ;i ng a clgrrpgt%lga§g(gp§0é{88¥egﬁlﬁaég§be?§%g’

i nvention furt spafigwration wéergchon §els apalysis, gabpemtal odp dymanitoanalysiseThus,
preparation of tha cHhpsuRRS Sitthd %Len@ DORDh LhiPBe fir Hglj}ngcﬁﬁgc{raascaellé%d c%?ﬂpgm&dor] dition

conposition may be suitable for the treatnent or prevention
charact eri zed ©y#chif#sC- 1 | - nedi at ed activation of T cells. In certain

enbodi ments, the condition is an autoi mune disorder, e.g., rheumatoid
arthritis or nmultiphe SeldAMRAkSe of action, spectrum of activity, organ specificity, and/or

)] improved potency, and/or

6)) decreased toxicity (improved therapeutic index), and/or

(k) decreased side effects, and/or

) modified onset of therapeutic action, duration of effect, and/or

(m) modified pharmakinetic —parameters (resorption, distribution,
metabolism and excretion), and/or

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

(0)  improved general specificity, organ/tissue specificity, and/or

(p) optimized application form and route by

(@ esterification of carboxyl groups, or

(@ esterification of hydroxyl groups with carbon acids, or
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In certain enbodi nents, a subject inhibitor is selective for one
therapeutic 1isotype or allotype, such as HLA-DR or DRB1*0101, over a
second i swOyp®sup7 all otype, or over nost other isotypes @CTAISIDORPES.
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 all ptyp@? S&sf@n'ﬁ@étio%of@iycﬁHQﬂ%%uphW'e%‘ bRYsphAs, PR¥FhoBphatds®0 at
|l east 5 or 10 tinmes [ower for one isotype or aIIotype preferably at | east

100 times |ower, even n‘ifrsélf‘ﬁ?%ﬂé@@bﬁuymaﬁeﬂ:é’fast 1000 times |lower, over one

or nore other HLA tt§0t yf%ﬁﬁat% o?{al'né%é(&éﬁt‘%call&zBc&ﬁfa%l%'s&!tse!??md' ments, the
i nvention prOV|des netho of conductin ar maceuti cal busi ness by

sel ecting one or coﬁp@@@@@fn@r@iﬁ@@n@ﬂé@cmw&ewm@kxm Pleir ability to
bind to MHC cl ass I é)pr %ﬁ{hgms MQH)?&%MQ%CWJC@%&%%&Qroqf| ling of said

conpound for efficacy and toxici't ring a package insert
describing the use(wf smtrgkiwtmpmfthydropb)rhcsnmme@,sw ng an i mune response,

and marketing t he I h Eoﬁ&”ﬁe&%‘e to'foﬁ?lb%tlc%uen%u&? ra?oslﬁ eiz’]sgma 51de r{:ﬂ%ng

response. The inventton 3 so r ovi nprising a
di scl osed herein and i nscthangetdf@mtmmlemtpamimml stering the corrpound to

suppress an i mune spons .6 3/.08219 1 US03/.09219 anot her
enbodi nent, the i nv t| dﬂoﬁﬁﬁoﬂﬁoﬁofiﬂﬁ‘%azﬁ %lfnod b‘ilﬁoﬁtﬁrl%mﬂe? & 8i ence
busi ness by sel ecti g or@nmlémmmmwmoaﬁdsd@scrl bed herein for their
ability to bind to C cla ,.and licensing, jointly devel oping,
or selling to a thid p‘&??‘s"cu?rh hr‘i“ﬁh‘?dss“?(fgalﬁﬁr?ﬁf acturing, marketing,
selling or using sajh) COMPRBE of Dkyl SHRRLESS i\ cBNaalTRUEBEor esponse. | V.
Ther apeutic Applications The subject conpounds can be utilized for a wde

range of medical tf&ht nW%tlsa‘F@rOf@X‘érﬁﬁYlém@l}%}(@élﬁs efpsuAtls may be

enpl oyed in conjuncgdspn Wa&&yla@&ﬂtmeﬁfeg%eﬁyfl@aWa@éato% Preferably, the
organ is selected fromthe @tpMconS| sti ng of heart, liver, kidney,
$if

adrenal cortex, |untge)i rﬁ}’é%lﬁ praicdrbases, imigasn@a and ski n. Mbst
preferably, the tar g?)t %&%ﬂhﬁloﬁe&eﬁé’[&fés%r eth @esgtrooéb‘?nf?g%ﬁée§tb;ﬂﬁe9f

heart, kidney, liver, cornea, and a patlent
treated with a subject @@ﬂab@matalebsrnohdemromqueimes,éhlemhdngsa transpl ant or
allograft to prevent or aneliorate

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, Beilstein, Handbook of Organic Chemistry, Springer
edition New York Inc., 175 Fifth Avenue, New York, N.Y. 10010 U.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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i mmune reactions that mght lead to rejection of the transplant or graft
vs. host disease. Sustained rel eases of the subject conpounds, e.g., from
a bi odegrwodablog219pol yrmer i npl ant, or from bi odegradabl e p®CynEsn3/e9219

m croparticles or nanoparticles, are also contenplated. The conpounds of
the invention are also useful in treating diseases of the imune system
characterized by unwant ed, dysfunctional, or aberrant activation of T

cell's by MHC cl@ss. b (pod3ypepbizgdes. Kibush PrMNenshr&eases: (vohyder-2bpt are
not limted to, rheumatoid arthritis, juvenile arthritis, multiple
sclerosis, G arembingfosiah drochemipsyy| ¢lassigalo ehapyy dndodbas (ssearfelolcagaple,

psoriasi s, SySstffhgateUBl Belidll T8HRE OSMSHelvNKEO@H] N9-13BPndylitis, allograft
rejection, Hashinoto's disease, nyasthenia gravis, penphigus vulgaris,

thyroiditis, glomerulonephritis, insulitis, irritable bowel disease,
pancreatitis, and prffdieyenbinveuiop futher prirtssdo therapsptichreRsraiionscagisigiach t he

conpounds  of tyigediR¥BPLIRANNIBY eREpiENPIOY 862 bRarmsdduBd8ly lahEpBY IR QfFB1OT
treat or prevent the occurrence or reoccurrence of include, for exanple,

Sj ogren syndr orEsipiset digdevention fisBry rejaes to & methadmier diegidte et Rrevanting dus
penphi goi d,  CoodpaRtH haretyRAa " C- AL TN N DEIR! ot cheﬁge%ﬁﬁsin
pernici ous anem a, Idiopathic thronbocytopenic purpura, a_nd Addi sonm' s

di sease, and t léminigeringRopn snimhl, Syabas pdnmen, atdempesiipoeombsising 2 codpA8Yd082197

PCT/ US03/ 09219 ' her ej i.ni ster '

cuf fioi ent to irnrth el el P SR 3L BREEd Bl Ritiha fo

t her apeut i cal | yheamepgpatainl of a phumateutiSg eomnposticu t ichnpbarmachpsital katpaitonar e
often correlated with. cifi.c HC .types. hapl.at ypes i.n. h ns and
Chei r assoct at FENePSMRORfob ik Afiens; & O5Sweatiy g AR RRE S B | bed
in U S. Patent NEGC-I6nfediated A6tivation 6ET telish In esrbddénBoiiBents, thenmydilien is an

advant ageous to determ ne the genotype and/or phenotype .of a patient to be
treated with a28QBREE ‘;}?ﬂﬁﬁsaﬁﬁ fge‘g%%‘?lfia? téseqrg‘???tl e%ﬁ)"d&”%ui table for
treating a disease or condition associated with the patient's hapl otype, or
to determ ne a pat irendrtain eebtwii@es, anaibject phiditod igpelective fap priothetaptdic f or

the selection .and/or scriptio part| drug. In a.preferred
enbodi nent, t h&ORPE ¥ Eﬁﬂoﬁ'@ﬁ’ S@ét%&ﬁ?%%@@%h%’é’ﬁ cf PRSI p¥s is so
strong that detaBsthd)iongver ifdst @RRPEs atloBhed TRIDE ¥itged inhdbipatbERdvemay not

be required. Methods for _determ ning the hapl otype of an animal, such as a
human. are wel BRERS0AL esst £ 198 1§ times lower for one 1sotype”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 ICsy 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 embodiments, 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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and any suitable technique may be used to make such a determ nation, for
exanpl e, by analyzing DNA restriction fragnent |ength pol ynorphi sm ( RFLP)
usi ng DNAVOpsokxs7 t hat are specific for the MHC | ocus bei mgTANaned.

Met hods of preparing probes for the MHC | oci are known to those skilled in
the art. See, for exanple, Gegeisen et al., (1986), Proc. Natl. Acad.
Sci. U S A 79:5966, which is incorporated herein by reference. The

patient's hapl ot ypemmmfeh@ﬂbmgﬁrmaﬁﬁshuo dvides B In@iydaest cwhdubtidgoR
di sease associ atjions. As an exanp over % of rheurrat 0| d arthritis

patients have ACiFngs| bypipess ésfsebm»(g g )or mem&y s g5ydepguped h Fihetul ar

juvenil e rheumghitodfidd ol ¥HE difs @ﬁluﬁhcﬁl“éehﬁ ¢ ¥&RIdpH r&eééﬁﬁa 0| d
arthritis) is assg}gtloatledovmth HLS [ﬁg0 Bé ovilalécﬁélgtyla dp 589 P

86: 9489- 9493) fo Apfhirdxiarteir Eeyrigtss o mﬁ%}tfil‘é%‘ﬁ@a wRaketings galling deﬁ@ﬂgiéhlti
di abetes nel i %U@B ﬁég&%ﬁ rl%!sﬁ& Q%m%ﬁnelg%]j se,OF DQB1, and susceptibility to
r c

t he aut oi mmune mat ol o I'sease penphigus vulgaris is linked to
expression of HLA-DQB 1.3 é!Scharf et al., 1989, PNAS 86:6215-6219).

Al | ergi c react iBrerapertcqimpéectigne known to be associated with DR2 alleles.
Marsh et al., (1989) Cold Spring Harb Synp _Quant Biol 54:459-70, which is
i ncor por at ed her ei nThy sliper eaneroundsg cp bo3piged dor pCVidgstrmes o1 medifalt hods

for in vitro tfe%amgts%% &a&{;@%usgbt &ﬁ&doxﬁ&sxngibet é}ﬁpwmllmaﬁaﬁmt@n Qith the

ability to inhibit antigen- Speci activation, may be assayed in a
vari ety of systsehrborgamtrmaelamfstﬂn@:ferablypfm plfga@d selegted fipin tmomm@aﬂu@ofar e

i ncorporated i 211]%81 megls Q{d}?ll e}!ﬁ a%fl%iec%g&{ § U%tesgﬁé, ?F&?&rs %'n?ela%ﬁd §k1nTIbIg

resul tant vesicles aré ean ass cover ft| ps to
produce on eacrpreaferplblanmc telr'gqioiodgaluills aslestedc romnather grogp W@lamog o€ beagis kidnBy,i an and
McConnel I, Pro d, USA (1984 59 nh| rs

be tested are gwgrteofna%l adI 1Bel ed exadnpé eanpi)mncu a%Q lreat?(ﬂ% Iatsgiélte?c}mth
purified MHC rabmp@mﬂsbeﬂdm aafleacecibingn tfanspiatt at ﬁd)gram‘ttﬁo pkavpntcbr aewhioratee

bil ayers. Inhibitors that 0.t he NVHC nol ecul e identifi db
detecting | abeIlmﬁldﬂﬁdea?%or’tsﬁgatprfuﬁsﬂé!eaﬁl ﬁo a'ingcé](?Bnog tﬁ?(@ gff‘ otol™ OSt
excess of inhi Riskge. Fsstdinedubahed dﬂthéwslﬁﬁbct avhp@Mbs, ML ﬁdhlmgloa@rddable
expressing an VHC al |, otype%ro% i nteres i nt erest 1%nd aT

e

cel | clone whi ®RIYMSEHEFS @evé%ebﬂﬁemlgra@wc@w@opmwﬁ Sh &P
830-843) and Mgt 1% Reth@lateR. 9., the DR of interest), and the antigenic
pepti de

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,
insulin-dependent diabetes, narcolepsy, psoriasis, systemic lupus erythematosus,
ankylosing spondylitis, allograft rejection, Hashimoto's disease, myasthenia gravis,
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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itself. The assay culture is incubated for a sufficient tine for T cell
proliferation, such as four days, and proliferation is then neasured using
st andar d wowmsesaipes, such as pulsing with tritiated thynPdirnsosioning t he

| ast 18 hours of incubation. The percent inhibition, conpared to controls
whi ch received no inhibitor, is then calculated. Athird protocol is
described in U S. Patent No. 5,736,507. In that disclosure, the peptide

bi ndi ng st udi eslesvebed pacianaete u@r‘nm@tmﬂ ot evedht \seffiziean tooinhibitSRIMC-1T

gquantitative bin SC rew usl oosten et al., Int.

| munol . 6: 751, %%%4?06?1%53?'88% %’/ptétﬁ?/%‘ﬂ?li"&n purified MAC

nol ecul es (0.5-500 nM may be i ncubat ed at pH=5.0 with 50 nM bi oti nyl at ed
i ndi cator peptide afpecific ansimenie dysfonctivange odfen icofitlbied arithi speéifit MEC vol une

of 25 pl bindin PBS,. 1 mM AEBSF, 1 pM N-ethyl nal ei mde, 8
mM EDTA, 10 gM Sps{}gﬁ]ﬁ e RisyRsT ot NGRS 90 0o N%§S°£t$‘“8?ﬁd“8% BNREHEy be
enpl oyed. Aft edisagspy al wall &hywd,Sash@dsti$hed Nig UD It PeRnANor 6083 Y8918 Rfthih e,
bound and unbon&i()j i ndi catorﬁgeﬁtl des ma%ébe separ at ed ei t her by SDS- PAGE

in combination dippepip-of K Vaiagequs & ?tFliﬂl’é%@eng’P‘tt@?e %0805 RBEPOLHE by

vacuum DOT bl obf b patidss kd8e &eaté%ﬁwﬂpa(%%]@cﬁgﬂlﬁlﬁto?qg UR03{L02 &fie sﬂitéﬂ’l@ﬁﬁ'l | ul ose
filter (BioRad) and 96 wells Dot equi pnent (BRL) Bl of's may

bl ocked with OMSYBNA %*ea%ekioﬁcjov@ ﬁﬁsoels@éhwﬂng’éﬂr PR chaplotypsr @arty) in
0.1 M nul ei c_agkmBht4 gﬁtwn%’%%ewgd/or%Eﬂtypy Zs E'Iﬂif{ﬁ?a@ gérsth@haeé%ﬁhed in

PBS, 0.02% Tween 20 oui s, USA) "and I até
St r ept avi di n- HRIEET Hf%ﬂpﬁ@r@f @%@%’éﬁﬁr@m%@w prq&r@dlerrﬂa@dmm dire 23852000

dil ution respegiixgl >5 -baynd emﬁ)& %H@leﬁé £t éc{}\g{r%@r ﬁ{ah%g{gﬁggflgkﬁlg

detect ed by enhanced c um n scence us
(Amer sham U. Kg9n0§WGoaldi/¢rgph@0wne ¢fanu1f>®mhﬂ1my Bot baistquietli dvisthodsr &k | ashed

films (hyperfilimEC xposed for The
rel ative bi ndi rqg&a g { §¥%§E Opellle(?lr}lmepfuc egl éu?%l? &t ‘@‘9 %lioévdirfﬂg%at
with the indi cancbarnypﬂapahldmchanIuesm}elbeatsed/m adlfel sntH ¥ détsrndedtionefdr a;&uﬂ:
[0)
i var Cprot ocs eggeu Pl rhPifign E3gng T e SUHOBESGRLL) BTN 1t he
protocol taughprobys Bakiredpectfic fat the MH@lﬂcdsrﬂéuig(Hx@ﬁywd Methd@O) préfdngd 71, and

enmpl oys co etlt ve. bi ndj f.subje i nhi bi An swtable VHC | |
a|rr|p0t );ipe P pro es for the Mi% (1)001 are llnown to those skl?lec? n theyart 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
theumatoid arthritis patients have a haplotype of DR4(Dw4), DR4(Dw14), or DR1.
In particular, juvenile rtheumatoid arthritis (e.g., pauciarticular juvenile theumatoid
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, DQAI1, 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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may be enpl oyed in such assays, and, as described below, the nethod is
suitable for screening libraries of conpounds for their ability to bind
VMHC- | | noWveaslogm 97 Ot her suitable nethods to determ ne thePCRAUSNY Q19

bi ol ogi cal activity of an inhibitor may be taken fromthe exanpl es bel ow
Model Systens for in vivo testing The capacity of conmpounds to inhibit
antigen presentation in an in vitro assay has been correlated to the

capaci ty of thevarsRgedsirtdedtiBi bit an i nmune response in vivo. In vivo
activity may be determ ned in aninal rmdel s, for exanple, by adm ni stering

an antigen known to stricted t articul
i nterest, together ?ﬂ?lo PHE: itac‘[lwﬁtpﬁ ‘%l top 2 p?ahﬁsagH%' t%\?ﬁ’ﬁ’tl‘i ?)lﬁlgeﬁ'

| ynphocytes ar @pecHid T egll abtivayiod, Qﬂ@\/‘&dasfsefy@mlﬁ BE&addty 58 sy sk, qlu bﬁdlfn%ﬂlow th a
dose range of antégf ( Inh|b|t| n of stjmulation is _neasur

conventi onal n@4Hecd glags 1T RF?H“BFF“PH@WﬁdWﬁd’°§ﬂ@hﬁﬁﬁﬁ§Wkﬁdﬂ&o
appropri ate Confefoflesit dlery@fsemkaéuuﬁ@ vB8a&s hibaled MdvRe ENER blfedrpglraéson

bel ow, an ani mal nodel will be genetlcally nodj fied to express a human MHC
class Il all ot ypeersiips i) Broduse otheashacplag lpih bipyao centaipios AYHS smelpcules

mol ecul es. Cer (Bl S¥PALESRRE Brod¥adl hsadstil UOA (PGS 88 éq%g)aﬁﬂél{n%nﬁt&so the
skilled 40 WD 03/082197 PCT/’'US03/ 09219 artisan. See al so, Adori

al ., Nature 3340 98esgpRr¢ i%gybly hatgledtand ghengincubated 98) thg plat@«plth tmlﬁed

183: 2635- 2644, I f are
exenpl ary mo dell\?ﬂ&?r&t@iﬁ? Seg%«%g Sf@gf?llal?% ih@'1 n%f@lgl%bral%]gll;{y%ls ﬂﬁﬁ;bntgan be
used to eval uattlest bimé t@ﬂlﬁéﬂﬂ@ n@flecnlhe alteodqnuﬁmﬂs,y dn‘tectlhglabﬂ\benmd torthe [datet hese
conditions. A skilled artisan would be able, with no nore than routine
experinmentation or t [ esting
conpounds of the |%§§§%&g§eXé§3Igﬁﬂhﬁégggfﬁg Bﬁ gpigéégghg?QRﬁl& nmune
system Exper|mgmxaﬂnaﬂmugnwﬂhemaﬁﬁmghalhﬂﬁbmumm&zpEAﬁweus(@gnad@R.Mbr
multiple sclergsi t hat i mmuni,z

protein, e.g., 1%5"8?{? %@@%g‘s&fé CI‘%HSS@ﬁ% rffﬂ?@ el SEI?C Ii)eﬁltl\é\é E)r'%’?tg us(glf‘)if”ﬂ1 or
nouse ol i godendBM%)eandgMﬁ@ombmxde r@e ¢ M]i@)DRlonﬁ 1m1eﬁ),ta1nan]$agamgem& Qeptide

ol ocul o5 as. dASaF| Bed Ry Fweat bRt B ATt Hiis Bt GRS RRP 1 <

(CA) is a nmodehchf o fouhdaysptnd ﬂroﬂhlfdrditfdntlls ShenRApasuret ﬂﬁiﬂl@ﬁﬁadﬂyrdl prodedizgt i on

with type Il collagen_in ce.tfransgenjc faor
yp such a puls&ng erch tntltate?{ t]sygmglne dur?ng ’Slle 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 previously (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, 1 mM N-ethyl maleimide, 8 mM EDTA, 10 uM pepstatin A, 0.01%
NaN3, 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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associ ated human class Il nolecule (Rosloniec et al., J. Exp. Med. 185:
1113 (1997), & J. Immunol. 160: 2573-2578, (1998)). V. Pharnaceuti cal
Conposi t iwo3bseianot her aspect, the present invention proPCEas03/09219
pharmaceutically acceptable conpositions which conprise a therapeutically
effective anount of one or nore conpounds of the subject invention, such
as descri bed above, fornulated together wth one or nore pharnmaceutically

accept abl e car riitegcsiifiagdiltdr (BBRa@NHEHAE 96 wds!llls m&tySDét%mpuﬁﬁt (BRI} hmoisrrﬁ@;,if ment

of aberrant T cell activation_or an autoi mmune di sease, for exanple,

rheumat oi d ar t HEDGe&eGWith 3% BN gleplg}ag,gqagent MBochnger Masahei, Germany) Bel ow,

the phar maceuty, Rl mEIRRARERI JH-O1S 196 nngaer %%t%m/zlﬁamemdtsoa}e rmyheé%l §B§C' ally
fornmulated for admnistration in solid iquid form includ |nIgI ose

adapt ed for thd &b Towehgo (Sigmy, bPUI%\dFﬁlh)l %ﬂrlawbéﬁd Wity Stesptavislie HREOenches
(aqueous or nor{s&ﬂh@ﬂ@%ot&%%g@%aqr4o O%H%PF'B%OQ'&ﬁﬁno&éQJe vy, BRESHN ? 5

bol uses, powder's, granules tes for application e t'ongue,;
parenteral ad mibadtieylatedi lo‘ﬂlcatf)lolpepésteamﬂeeected)bysﬁmbwt@nm%ummaswtmcamﬂslgtﬂ ar or

03/ 082167 peT] (R0 008 TS Pl KB hanS) BUC] bRl B Phanfibals i o

as a cream oi rinsmuntﬂomrPrsﬂashgd ﬁ]apmhypedilmeE(ﬂlheAmMSHam CbIK()&)e déxpbsed\fagional |y

or intrarectall for ©SS: cre ository.
In certain errb(%‘hr%%tThe a]ﬁngve %&ﬁ%@g&l g% ¥ ?g%ll gﬂﬁjag? CHEIPQE

non- pyr ogeni C, withe the dalicatdr ﬁd:;ﬁmlat e°hish&lsimmalyafmiawppeslr aletih®l Qf the ipRbit@nt. The
phrase ' therapeutl cal | tive t ﬂ&h rein neans that anount
of a conpound, ﬂ’écteEF‘i‘tﬁ%atg “’E afoﬁ%uﬁegﬁﬂﬁé%l (g i nhi bitor of the

subj ect invention which is effectl ve for producing sone desired therapeutic
effect. Such ther apetitilar pfofceol dbmiled @St tExémpmcaﬁm{bem@zm:sl teased duithai t i on

el oyed her ei ot et By SHaticd WombBumei ey 0 SREb SR Tes -

and/ or dosage fe@iplGys Woinpbtitieehindthd bf Bubj dchenhsioRe 20 saesnd Medircaliogédgnent ,
suitable for use in contact with the tlssues of . human bei ngs and ani nmal s
wi t hout excessi®A Hﬂ&mpé?.‘/ﬁé m fuch pgsays; g 2adesaibgi @elPéfs%‘Sﬁ?@Odd? suitgplg dor

problem or comgli&ihd RbtariUTEBAFNAS fr Welbifiny BARRNARLCET RRMRHIL/ ri sk ratio.

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 correlated 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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The phrase "pharnmaceutically acceptable carrier” as used herein neans a
phar maceutically acceptable material, conposition or vehicle, such as a

l'i quid orwoelsxofiller, diluent, excipient, solvent or emcafpsoseing
material, involved in carrying or transporting the subject conpounds 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 conpatible

with the other aitigs. %b@ﬁbsAﬂﬁnnﬁfé@aIf Nk 384:678-6030(1088), A THY étQUS19969 1.t he
pati ent. Sone exa rials which can serve as pharmaceutically

accept abl e car rﬁxé'?lg[e?l ﬂé?t}é?“%“f') bath igpporated bgreby| 1glr@se, gl ucose and

sucrose; (2) starches, such as corn starch and potato starch; (3)

cel lulose, and its ggsifVIBSWiNESre @ééﬁblarﬁ&oﬂ@ldéydféhﬁ%b@%}éé@é Bylthechhhﬁﬂeose
et hyl cellul ose and cellulose aceta &ﬁ powder ed tragacant h; in
te§fe° @’@g

alt; (6) gel atiS¥sterp7yliphyean bergyd @ %Y@P‘?sz tg gt the §empEgs of bbmltvewloand

supposi tory wax@Shese Don@itibSs. A5 H6Ne LS REARYIId Vel ablE Q&ﬁhoﬂc? &RHe Glah. ros@fel | OWer
oil, sesame oil, olive oil, corn oil and soybean oil; (10) glycols, such as

propyl ene gl y&speringentaion of ipegacch, toidentifsotherymaselsrpuitahly for fasting Grameieds] and

pol yet hyl ene gloYﬁB'mvenﬁ&?ﬁgaﬁé{tﬁés%an@Ut‘ﬁgY Ba8l e %ﬁﬂﬁeesy%g% ethyl laurate;
(13) agar; (14) buffering agents, WO 03/ 082197 PCIT/ US03/ 09219 such as

magnesi um hydr oxi de_and alunlnun1hydrOX|de (15) alginic acid;, (16)
pyrogen-free water; merqun%%tﬁm@wwmvhalewylm(ﬁ@gb issa Befiel tfpromultipleg)

ethyl al cohol ; «it20) (mzstﬂﬁ%&c@&lfo{, SR dnCRRh aarpgerli&%ﬁr))teﬂlt @g D! oxi ¢

conpati bl e subst ances har naceut I cal at’1 ons et out
above, certalnb@ﬁboﬁkﬁﬁmtﬁwBP)th@mphgﬁemmﬁgnbﬂﬁ@t(Eoﬂp@&ndd%OQaﬁﬂthtaln a

basic functionaj ﬁMﬁ% a

capabl e of for Sﬁgﬁgﬁ%rﬁace tlcgﬁgaggn &n€j§¥3 g%“%#%ﬁ ]ﬁ%¥h€%%uylcally
accept abl e aci dBotyJehendtdefimetitpifi amonsecdass Ilcmwoytleaaséqfsmalbm@yimldlsr' (986X hi s
respect, refers to the relatively non-toxic, inorganic and organic acid

addi tion salts of S@Sﬁ'a ehqml.?{a(%g{dﬁmgéC?@QS%%bxé ¥ ml §t‘8 dsaq’{hﬁ:ﬁls(fgﬁébe

prepared in situ during the tion an puriftic tion 6
conpounds of t felupedebpnmnimizetiin with tppe l[iycolbgqaanahﬁctwtrm@gmm fior an RuUy-i fi ed

conmpound of th tion Lo ase. faq ani ¢ or
i nor gani ¢ aC|d%$°Qé%|so da%Ii 8ﬁg§ lgFﬁmwc {Hkiungg%Q géhﬁgb?vgﬁ ‘sal t's

i ncl ude the hydkbﬁmnmmdblahyﬂﬁbtﬁBanﬁB) sul fate, bisulfate, phosphate,
nitrate, acetate, valerate, oleate, palmtate, stearate, |aurate,

benzoate, |actate, phosphate,
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, theumatoid 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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tosylate, citrate, nmaleate, fumarate, succinate, tartrate, napthylate,
nmesyl ate, gl ucoheptonate, | actobionate, and | auryl sul phonate salts and the
i ke. (Sewop oBos219exanpl e, Berge et al. (1977) "Pharmaceut Pcaluseads2sy , |
Pharin. Sci. 66:1-19) In other cases, the conpounds of the present
invention may contain one or nore acidic functional groups and, thus, are
capabl e of form ng pharnmaceutically acceptable salts with pharmaceutically
accept abl e bas@gsperddiéh; t(8) WBpidahappIRERIA if&aéda¥hplcd &S @PERRNE omBhdn$ or i sPraf/hese
instances refers tq the relatively non-toxic, ingrganic and organic base
addi tion sal t s 2Beliegdro ithenskigy 6 (4) drtrayasinglly g dptrareqiallys fRrsxamaply, 35 pessary,

activation. Theggmsaldas, CaN sh#ﬁ%%%x?.e 1R€ cff-8P kb dierd, t thed YhiBBcduigall | Nal
isolation and purificafion of the compounds of the present invention, or

by separately PERatfipE npebe perrpYpeice dipdendt ¢levaty thefhode teyanesrtyreofawi t h a
sui tabl e base, such as the hydroxide, carbonate or bicarbonate of a

phar maceuti cal 'y acceptable netal cation, with ammonia, or with a

phar maceutical | y acceptabl e organic {;ri mary, secondary or tertiary am ne.
Represent ati ve al kallhe @hrags kpiaprutieayt ¢ffestve smpye! gelaisechBereint lpaps thats odi um
potassi um cal Gt SRYRESHMIY, ARnA) WIAMMSR Suffinkhe fhitfor of
Representative or_gar]{;%ga%i es use 3?’ ?or tﬁ% ?’lcl}r mat’| olrl]lg(}?l basec?ra?ifdlt ‘i on
salts include sdgecoNdGBAGBRIGT iIPERCWROR! PeRILGing eothy desvied dhergficetichyffesti ne,

et hyl enedi am n e & ) sLhan ] (Wel-1:V4l i ke.
(See, for exarr%'fl%}f {hggaﬁ] ‘%gl%g:ffggtln?g rg%u%)r a%’@ %ﬁialegb@%{l@&{ %ﬁluﬁwé?tfe%lg‘recghand

| ubricants, suebtivasosodi um | auryl sulfate and nagnesium stearate, as well
as coloring agents, rel ease agents, coating agents, sweetening, flavoring
and perfun ng agent 1 [ Ves. | OX s 0 esent
in the conpositi onsih%%g%% e}g}ﬂg?acgﬁné:ra géelét} {laglgl ﬁ@@% E’ggﬂlg’{%‘ E?n |ec§>%dant S

i nclude: (1) wadliose compdunds,enaerialpxompasitons, sudhr desags Condsiwehielc a1d, wiglist ei ne
hydr ochl ori de, sodi um bi sul f at.e.. sodium. isul.fit sodi .sulfite and
the Pike. (2" SRE0S o PGy jnBitet MUl TOLEH 4 bitag AR it

but yl at ed hydr tayiambaingsean( Bhifgals viitHoyd extesdiv ycioity yirohtien) ellergBlEsponsk.agi t hi n,
propyl gallate, .al pha-tocopherol., and the |ike; and metal. . chel ating
ent's, Jouch. agtet BBl RmRaHom. Samr e e Fasbbe LRtk Biay
sorbitol, tartaric acid, phosphoric acid, and the |like. Formnulations of the
present invention ihd phesd heaemmauticall} ecdeptblercatrierhasated 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, mannitol and polyethylene glycol;
(12) esters, such as ethyl oleate and ethyl laurate; (13) agar; (14) buffering agents,
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topi cal (including buccal and sublingual), rectal, vaginal and/or
parenteral admnistration. The fornul ati ons may conveniently be presented
in unit dweagesFlorm and may be prepared by any net hods welC/usn®ou219 n t he
art of pharmacy. The anount of active ingredient which can be conbi ned
with a carrier material to produce a single dosage formw |l vary
dependi ng upon the host being treated, the particular node of

admi ni strati ongychhg ﬁﬁ@iéﬁhmoﬁycﬁ&ﬁdevﬁld allgmdmenydrbﬁaé ap aldgnic aeiEb(1Epd Wi th
a carrier material to produce a single dosage formw Henerally be that

amount of i nhi BYTPEﬁn‘Wﬁ‘E?’Ferpr(bad%)é%mcasathﬁér(éﬁbﬁ’ﬁnﬁ%rSe*P%”é‘efl’ ELFBY Aok oyt of

one hundred pei§eRbsphid thrRRMMond !nld (A5 Genet rngmt&g’@@%mﬁat% GABhndee about
ni nety-ni ne percent of active ingredient, preferably from about 5 percent

to about 70 pe@l@elﬁyedmmbmnam%wrf@rm%atw%m about 10 percent to about 30
percent. Methods of preparing these formulations or conpositions include

the step of bringi Rg iR 1BESROGLB BMbAIIREAP VEIRL Blesdnd SuijER TBMbotdayent i on
with the carrier and, opti onal I'y, one or nore accessory_ ingredients. In

general , the fmmp@@m@n@asevr@nctﬁgn@pﬁew il agroet A1 fkEARInon eRdde.cthys,

bringing into i gfi f 44 0 ticall
PCT/ US03/ 09219%%?%32%38?%@% W@ﬁ%@%ﬂ ?‘:fIc "ﬂ’é%rSr"l}lége)rg'?dl optepd |%°§V§/°ad|yw ded

solid carri er sacceptablontids. diel termh'emnnatfeuh@d]&stsmﬁﬂbl@h@ilrn@m-‘é teepeph; oaferst .
Formul ati ons of, Ehheerélaﬂ%(z%fjt 'ﬁglto%{é' § éa?ncf 91%31 gam adih N At Lag orfaéi\pf?e In

the form of capsul es , 1 ozenges (usin avor ed
basi s, usuall ymhﬂmlorsosﬁal\/ﬁ{(d acioaigi Ahee salttsagm:mpfepareqbomeu siumy awuﬁ@, or as

a sol ution or uspe SIO in an ueous or aqueous or_as an
i 1T neviarer - oPoERBRTA peigtenton By HISBRe Bty 11 IR HEH el HOE o7 bur .
or as pastill esepéﬂﬁeﬂ}ﬂ@aétihglarlﬁlﬁﬁed)ec&ﬂgouﬁtﬂmﬁthamvegﬁinahIliﬁ fretasglfyreewitina or
sucrose and acagi and/or .as nout h wa an containing a
predet er mi ned SHBBINOT S Ord%%%’%?flqaﬁn B’i‘%&‘gﬁ{it M%EWF%?B?SGT@% V8ctive

i ngredient. AnsdidhhdhideGhe Bfldr&m&nmléeﬁﬁ?dchldﬂﬂde NEuifers, Biewfadd, sRosheata ditatd, St er ed
as a bolus, electuary_or paste. In solid dosage forms of. the |nvent|on for

oral admi ni st r a¥%hH ‘(alf‘é*’d%au‘i’l%e pairgific pséeargls, IlP‘ératedP%{ﬁ%aég lagfalGaBiasPhalfy anul es

and the like), dsh8teacdiitte Rl @Bfarake mc&%ﬁe WhrkBte ONRP DK 1aDT Besylate,
phar maceutical |y acceptable carriers, such as sodiumcitrate or. dicalcium

phosphat e, andg®eohgnipnse. fasebiostte.ommh frurylsiphonate splis gpd dhe dikeierSse: Bich as
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 groups 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 free 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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starches, |actose, sucrose, glucose, mannitol, and/or silicic acid; (2)
bi nders, such as, for exanple, carboxynethylcellul ose, alginates, gelatin,
pol yvi nylwpyssgdiptione, sucrose and/ or acacia; (3) h unectramttsp/enth as
gl ycerol; (4) disintegrating agents, such as agar-agar, calcium carbonate,
potato or tapioca starch, alginic acid, certain silicates, and sodium
carbonate; (5) solution retarding agents, such as paraffin; (6) absorption

accel erators, sufhnise, quﬁéﬁylﬁﬁhﬁé amwneuﬁlﬁﬁapogﬂngﬁolarﬁlﬁé Viethb@amiagent s,
such as, for exanple, cetyl al cohqgl and glycerol nonostearate; (8)

absor bent s, sud’l‘PeéPsZ“]I?éB‘ilFlﬁ’ lléfﬁds%fﬂrﬁﬁ?r{l@e ex8F et ey uprighr i cant's, such a tal c,
calcium stearate, nagnesium stearate, soli d pol yet hyl ene gl ycol s, sodium

lauryl sul fate, andwdtiing 4pes, dnfi@iRRd andI0Bridadi) sueR bOEJdRtn BEBMEEatd shdt he
case of capsules, tablets and pills, the pharmaceutical conpositions nmay

al S0 conprise BRAZPESIUM Fiearintas. welhps &OIOEﬁgnié%f}t%lTG]ﬁéseo?geatSs Codting rageyipe may

al so be enpl oy@deatdnihg, flaGbngl Md POIEMAB o, GrebdrldifMs aﬁdﬁ%hﬁarﬁ%‘élls%s usi ng
such excipients as |actose or . mlk sugars, as well as high nolecular

wei ght pol yet hye@reenyiydercempasiiophe | ike. 45 WO 03/082197 PCT/ US03/ 09219 A
tabl et may be made by conpression or nolding, optionally with one or nore

accessory i ngredi enE§argﬁ@ﬁBf%ﬁ§ﬁﬁcéuﬁ@ah@t &c@?éfbl@%nﬁé;ﬁd@ﬁfseﬁwlﬁaé ng) biager (for
I ox

exanpl e, gelatin or pro yl met hyl' cellul ose), lubricant, inert
di | uent, presé&pibleiapiaoxi rWLC a7 asReTDICrasHd, exsieins ydrosblgrigansediam bisuliatscol at e

or cross-|i nkegodlﬁ%&mlﬁﬂﬁ@ O6UATRE Sfite GRA kﬁéllﬁéeb) oﬁléf)lfugﬁeanﬁ{;ﬁlﬂ%% 9&0

di spersing agent. Ml ded tablets my be nade ding in a suitable
machi ne a mi xt @ @saefbyl melﬁp@méﬁ@@tqdnlmdmxb’@lrlsdmﬁﬁbﬁ@@dWQ hytth}i’fﬁEfrrte liquid

di | uent. The tg?h?%slecﬁﬁﬁi {opfir gfﬁﬁkel da nﬁ’% hérglr dO{he ﬂ% %ﬁ@r@%%ﬂ cal

conposi tions e prese gees, taps
and granul es, whslatingpgentsalsigh be c8iGo Reid, @ﬁlybnabeanmd tmatabctxcomd m@ETAInd

shel | s, such as .coa and. atlngs wel | known in the
phar maceut i cal S?%E?rln{aﬂ g amapﬁ&pkﬁm acr‘fg detF‘s fike "be formulations so as to

provi de slow or controll ed rel ease of the active ingredient therein using,
for exanple, hydr oxljmmlﬂmionebﬁﬂlb peskituineston melrde yhasg syptabledit bl siatad

provi e the deguss aketoe L b SHITGARCLYRE! BRI e BRRHRIES

t hrough a bact eﬂm&nstnaemamhe fngmixlahbmrmayorronbgmemdy <be pmsattechg ugit dosafsé foirmg

agents in the f and nnlagff besi[)r%%f!lrleg 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
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conpositions which can be dissolved in sterile water, or sone other sterile
injectable mnediumimredi ately before use. These conpositions may al so

opti onal Iwomanszabn opacifying agents and may be of a compogiusodew2that t hey
rel ease the active ingredient(s) only, or preferentially, in a certain
portion of the gastrointestinal tract such as the small or |arge
intestines, optionally, in a delayed manner. Exanples of enbeddi ng

conposi tions V\’fi!)kéé&tqﬁ%nﬁ&l w%ﬁdlqhiacaa%%s Bpmai&;rdnﬁdes%ﬁa%ms ahtbthWaes. The
active ingredient can also be in mcro-encapSul ated form i f approprlate

with one or noitkengt neeeasaghshapingdberpdst exci pi ents. Liquid dosage forns for
oral admnistration of the conpounds of the invention include

pharmaceutical |y acesptiddiofs Mk $hv@RSon JHitE610 YA 2@RnistraBi6h Hal ®B%n the
suspensi ons, syrups and elixirs. In addition to the active ingredient, the

li qui d dosage fohel rapyulesseelicl PHiSy tablais) Ingprass Eeneoh Hpvared dass vewdyar t |
such as, for exapRl §nd WRIEI oprtra%mﬁfhﬁﬁ&we% Sgraxﬁﬁésumrlész'ang)hﬁﬁﬁn S g@nd

enuIS|f|ers such as ethyl al cohol, i'sopropyl™al | cohol , ethyl carbonat e,
et hyl acet at e, Sb@nlzswn ialag efsious orbwnzgueowhqmé,tce as pir @bw-wier ¢l vyeémm -0il’

cottonseed gro cérn ern1 esanme o
gl ycerol, tet rgallaguﬂ laodl g]yyd:rmaloc ellrnmd>s,e apdlayzwudmhé’neasgmymhl \sashesdalﬁahd: ylkam d
esters of sorbit res thereo luents, the ora

conposi ti ons cae‘rilC al’s almrr%? Brcfgé{% nﬁe\ga nof o Ound ?ﬁt‘ﬁe gfegd}gmvgnﬁdn as

enul si fying andnsuspengtmgnagﬂmﬂﬂnmsmEEE@ﬂﬁﬂgpn%Manﬁmngsab@ﬂh@ﬁmmgm
perfum ng and pre rvak;ve ag ents. Suspen5|ons in addition to the active

i nhi bitor(s) o?s? Qlugy SlesWAY RGNt i on,” nay contain suspending agents as,
for exanple, ethoxyl ated isostearyl alcohols, pol yoxyet hyl ene sorbitol and
sorbitan esters, nihr&ﬂkysmmgdﬁnmsaéhhumﬂ&ﬂﬁmaﬁmnhﬁwﬁhﬁnbﬁahmdﬁgxhﬂe,

ARSI CEATU R T T TG VT E Rk W
adm ni stration myo&eorﬂh&%q:mbﬁﬁhca&lcallﬁ HERPAEbIE 0 EyiersWBldhnasn@yivBe cipaRar ed by
m X 1o one or oL, CoTpauns et b Lyt n i Rpne of tole Sigble
pol yet hyl ene glspedks, 1RtcslRAGS; ShYoswaXaritoRakPdri sOiicdcRs; (BHnkhdeki &lehbg sol i d
at room for example, carboxymethylcellulose, alginates, gelatin, polyvinyl pyrrolidone,

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 retarding agents, such as paraffin; (6)

absorption accelerators, such as quaternary ammonium compounds; (7) wetting

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 similar 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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tenperature, but liquid at body tenperature and, therefore, will nelt in
the rectumor vaginal cavity and rel ease the active inhibitor.

For mul at iwo9308219he present invention which are suitabl e fPoT/usaydgrad

adm ni stration al so include pessaries, tanpons, creans, gels, pastes, foans
or spray fornulations containing such carriers as are known in the art to
be appropriate. Dosage fornms for the topical or transdermal adm nistration

of a conpound of tmﬁble’ﬂi»fﬁ tbeﬁ'ad'eﬂfy‘/' deHBrRvE of ﬁaokﬁﬁg Y BonaPly WilESteSor
pastes, creanms, |otions, sol uti ons, patches and inhalants. The

active conpou ndnqafaycosésom md@ﬁ@e@0@9@$sreql tableisomay be pregamgfl uping binder (for
phar maceut i cal |e¥arﬁ§l€e%ﬁ9h €orC %Elﬁﬂoﬁﬂ;proﬁmaﬂﬂ/lt Re1RfYseP" RBAEMRL MRS diludid! f €rs,

or propellants which may be required. The oi ntnents, pastes, creans and

gel s may cont alnfﬁselthtl‘@ddlﬂsﬂﬁt%ﬂiarttdf@ne@wlwéodlllmhﬁmch (ﬁlycompplcms—bnk@uch as
ani mal and Veg%dﬁmneca;b%kﬁ?etﬂ%l o} lulg\@j(%ﬁrf cg%ﬁéefdrfaﬁ erdfnd’a gégn MblAORGRR pth,

cel lul ose derivative ene glycols, SI|I one enton SI|ICIC
acid, talc and nxyrke r@‘c)dednef m@dlnmrxa srieble tnirehino b MiAHrAND tﬁ@pmﬂ_@lﬁnhlbltor

PCT/ USOB/ 09219  Powder s.and emrﬁy afan cont ain, in addition to a conpound
of this invention, excipi ent as lactose, talc, silicic acid, alum num

hydroxi de, calciumsilicates and polyam de powder, or m xtures of these
subst ances. Sprays dhntahlgtsi midmlaﬂrwhd @@meefbmnsmﬁﬁte(nhamwcgtrti@plsiommiéqnssuch as

chl orofluorohyq)rfqﬁgr s@ﬁt vgnty%l %E & &%% (% Ly ed. dsya carb §Iuch as

but ane and propane. ‘Trans ernal ches R Dad age 0
provi di ng cont roptidreatly bdeborvcboypnaparad wa}rrooamxgs ofid tHeHs, puels enéntérivveatingsn t o

i bitor of ¢ A BPECER ARt PBR 1 T PR ek R B

enhancers can ak %mbﬂatioﬁsa@b #isotoi pRevidasgiew toh eorftlolixd efleakd16f thel atigyedsgodontt he

skin. The rate of .such flux ca e controlled b ither providing a rate
control l'i ng meftrdhasipe fo %@P{:ﬁr EP@“?XP(BIOB %ﬁﬁgb‘f 0S¢ H’eva}WIE%EWPoﬁtlﬁ%tﬁtl on in

a polymer mat iprovidd tH@elesifePtrbhsd profiR! Mleaty r @XEice NipFBdtes, afampder s,
solutions and the like, are also contenplate as being within the scope of
this inventi on MPREANGEEcLhey aaay ReciRstisrd oy ermpls; Sltphicetirqugh adasterdl e f or

parenteral ad %tﬁhﬁltgrmar 08t 6P IRbipsaLiAE SteAliziAP hent B Bk tBfS oPsteliftesdiiavent i on
' conbi nati on c\(l)mm;[)osmons which can be dissolved in sterile water, or some other sterile injectable
medium immediately before use. These compositions may also o ptionally ¢ 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, microemulsions,
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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one or nore pharmaceutically acceptable sterile isotonic aqueous or
nonaqueous sol utions, dispersions, suspensions or enulsions, or sterile
powder s vWWDab/osmEy7 be reconstituted into sterile injectablPeTasbios20ms or
di spersions just prior to use, which may contain antioxidants, buffers,
bacteriostats, solutes which render the fornulation isotonic with the
bl ood of the intended recipient or suspending or thickening agents.

Exanpl es of SUICB@&lls,@edacgﬂ&efaﬁutart@nmg@qquet@N& Cadrl 8RB whkhoBYy dhRerognpl oyed
in the pharnmaceuti cal osi tions of the invention include water,

et hanol , pol yoltﬁfa{lxdieﬁﬁé ofoly pelyeshylensy gpsalesnd ity %‘élemﬁ i ety @e g

| ycol, and t he ik kS lnhercdpd suitable m xtures thereof, vegetable oils, such
as ol ive oil, and injectable organlc esters such as ethyl ol eate. Proper
fluidity can be nmintained, for exanp use of coating materials,

such as lecithin, byesifrs e qlilueﬁférrb%or& cqmr@sme@ﬁﬁafl@éﬁo ipednde; adjuwans suehi n ¢ he

case of di Sper 3 ORSsin@NPedy LhQsHES Ahd Séﬁﬁﬂeﬁ&hgnég%nts‘lgvv%l@lﬂ O8AL8g,

PCT/ US03/ 09219 These conp03|t|ons may al so contain adj uvants such as
preservatives, coetins. mgrfagmstend pesaivadive 92t agent s and di spersing agents.
Prevention of the action of mcroorganisns nmay be ensured by the inclusion

of various antibact §ﬁ§p@1|1s1@}ﬁd1n05cfaﬁfon t6 Rikd idﬁﬂg@ﬂhllﬁg)@(@} §f tht PresEraHRInGon,
par aben, chl orobutanol, phenol sorbic acid, and ike. It may al'so be

desirable to i meyeeatain sepPding agantssas, ercoagples @é@ﬁxlateédéﬂst?myl élfobelp.de, and
the like into tg n t t t he
f];ngc;g;&%'e *)ﬂ)’f'tﬁ} aﬂd sog’éggg és@f% ml?crrgérgt :Qﬁﬁie @é?ﬁlfbrsp ajhﬂﬂmﬁllfn

i nj ectabl e pha _ orm may rought a by the inclusion of
agents whi ch detaydabslerbsniooite, sgrotagarsing ragacantha and mostuesathereof.and gel atin.
In sone cases, in order to prolong the therapeutic effect of an inhibitor,

it is desir ab le toFéﬁl‘rﬁlﬂtfoH?oPﬁﬁ gflﬁ{ﬂaQ tlgle cHﬁ éu'[tiﬂs Q'ftt}férln‘tfénﬁgﬁ ?d‘fbfgd{ﬁlaneous

or intramuscular injection e acconpl i shed he use of
| i qui d suspensiocoveghfal edypigisghiignreay hﬁrpreém)ﬁe@ housIPpetien aflhlclhammg ppmredwat er

solubility. The,ralg  0f, 28500 b&gbo%dst BE the! ﬂ%é&%ﬁ Qi &?e“oPﬁB?é‘QlﬁtaUBO” its
rate of dISSO|U¥I0n ﬁ%lch, Inturnm, nay depend upon crystal size and
crystalline fonmmmmwﬁmgnmbmhmwyordahﬂyedun@sbnglLbn @@nmkpaumnaehawhy

adm ni st ered |nh I,SSQk Vi N pendlng t he
"o bi or in anosryGheeBRD b RutEERER et dEB SR B R S o R BRER 1

m cr oencapsul edenipridtiregisut tifuitl Bebody 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.

47



subj ect inhibitors in biodegradabl e polyners such as

pol yl acti de- pol ygl ycolide. Depending on the ratio of drug to pol yner, and
t he nat urwooB/ostie7 particul ar polynmer enployed, the rate eCTdrogoNed ease
can be controll ed. Exanples of other biodegradable polyners include

pol y(orthoesters) and pol y(anhydrides). Depot injectable fornulations are
al so prepared by entrapping the drug in |iposonmes or mcroenul sions which
are conpatibl e W t hpQeghys 4ddSprads canbof@inl Al JAdRIBH @i ERMiotnd af GRAREAGh, aS
described herein_is adm nistered ~conjointly with another therapeutic
agent, e.g., aBEMENs PyamAsdaRser Blss sileic ag@ntlumiym hyfegxidey paleipstiliates t hat
triggers an unwg&?aﬂlw%d&?%p%%re,@f&rth@sé%irpétﬁlces. tS??d% RhARYGHoREY! S) . or
an agent that acts fogether wth the i mmunosuppressant to achieve a
desired therapeeridie @fstosery psereHamds enehazst chlprodiwpiehpirgcashpast andrgelai@Ranpl e,

t he conpound a gw%g @q_m IL.stered in a single
conposition 48 %%}%@%d@#ﬁ%@?ﬁ@oﬁﬁggg%é sJ%hé'as a tablet, in separate
conpositions sinmultaneously, or in separate conpositions at different
times as part of a Twerdspedltpacheedianpibe added agyapfagenef Pstvitinggentetllefhe
present invent h&ﬂe@r@f&%ﬂl Bhl%&&ﬂﬁed%@&miabaﬁi L bG@). SucH PsTBAS: aRd

ani mal s, they can be gi ven per se or as a pharmaceutical conposition

cont ai ni ng, f obe eedeblyedissolvingt or @spebsing o richipitasfadrthd piesent gn@ntien Ot of
active ingredignt | &&%%’B?& '@o@l bR RhALIBEEUL &)%érgas@%ﬁeeﬁﬁ)?l?%

carrier. The plpeBara i onsof X he present invention may be given orally,
parenteral |y, dtugpicoa$ the, skor Thecdtabf yuch The\cambe coftrotledi by eithgnpeovidiyg hor ns
sui table for eaagh %rdﬂi ni st rbati on ftoute. hFor exar&alfe{ t he taretadm' ni stered
in tablets or CHRpSUFRIERTROTRY 9 SHREFTB e ORMIIAT Ighe Preyat fiSFRtER m @

oi ntment, suppe@slyimer matrigtog geladm ni stration by injection, infusion or

i nhal ation; topical by lotion or ointnent; and rectal by suppositories.

Oral administration.i rref.erred. The hr ases "parenteral m.Ai strati on"
and " adninistered BP@?@H% uﬁyonsae%e gﬁ%neea “herern” rsr%‘étﬁ%nsr%gg? lgﬁ‘e’ e
adm ni strati onaRb b@tterhplated esbedigakitidn thetsogpe ©éithis iadkmtion.st r at i on, usual |y by

injection, and includes, without Iimtation, intravenous, intranuscular,
intraarterial intrﬁtlhecal . kntracapsul ar int.raor.bitai i rdi ac
. : atngGutical Mooy of this indatioh s@itabld r!fto{ %%?ﬁn L GC
intradernal, intraperttoneal, TPANET Y A e i ,  subcutaneous, subcuticul ar,

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 nonaqueous carriers which may be
employed in the pharmaceutical compositions of the invention include water,
ethanol, polyols (such as glycerol, propylene glycol, 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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intraarticul are, subcapsul ar, subarachnoid, intraspinal and intrasternal
injection and infusion. The phrases "systemi c adm nistration,"”

"adm ni stwped/iosystem cal ly,"” "peripheral adm nistration" pamasSoaerini st ered
peripherally" as used herein nean the admnistration of a compound, drug
or other material other than directly into the central nervous system
such that it enters the patient's systemand, thus, is subject to

met abol i sm and ot hefpdst k@b QE6RSRRy {1 cEXANPIBuvaiidDGIh 3RE BiServatives,
adm ni stration. Regardl ess of the route of adm histration selected, the

i nhi bi tors usegitingaegetie emylyifyiag egenistnd dispersing esnsebreyentian sfitbe agioa Ay dr at ed
form and/or thg. &géﬂmﬁ@fﬁa_é/ B?%nsu%fﬂgf%é Mgfh%g%ff Vil Rhfifefitial dfthe 0N, AT€
a 'y acceptable y

formul ated into p nmaceut|ca osage forns by conventi onal
met hods known ewiftgat egants, &kiekimple, parbemroahloroBGnWOPDSYD 8 hB 2cRCIHAIBO3/ 09219

Actual dosage |.ev f.th t i ve .l ngredi. [ ut. i
conposi tions o#lﬁ?ﬁlk Zna na{}éé)nﬁ? g‘rgiq'ulﬁ]?alg t%élgc\lllgd?ilg(g&g% agesntt{’]gu%ig? ga?%%%hg%% nt of
the active i nghleddssntd thhiliké ints the fcbapdsitioas.tlo additivre peoldrged alessiptienl of the

t herapeutic respon . g. .amel i orati.on of s, of. rheu 0i d
arthritis or ml.fﬁ G éeplgag’%%?CSE?aﬁo%Plag bep%é?lf%hgé@& %}Xa{[ T SHLUSIR ST on,
and node of admihivhsklagbhbobptionistidholdhludhung moaxdteardi®andigetipat i ent. The

sel ected dosage | evel will depend upon a variety of factors including the

activity of the particular inhibitor enployve or..th st.er | t .or
derivative ther eof ,fn PHE Pt e A #ergcﬁpﬁoﬁgweatg?r%e,uhf ﬁge(i%i‘)?r%n %)nfh%%or’ it

adm ni st rat i ondedidable i@tlewahe sbscipedn ofthefnhitier frga stbatihesus oo inansubxei Ng
enpl oyed, the durati .of the treatnent, .other_ drugs, conmpounds, and/ or
mterial 5 used HHFCBAITEEY BRasiPALHD o 4Pure o Sid ThHBREER o BRSPOPEd.  t he
age, sex, wei gbf am6@R6ist hBraldRMAE pbohwabit Slebidty PTheOMteBis@btidt 6f dey  of
the patient being.treated, and like factors well known in the nedical arts.
A physi ci an or n\}%ﬂ@r ther deRERdhERANE Tale O Aispqfutior wiich. Ap fuse mayideped YPeRdi | y

determ ne and pfg@aCsitdsd Destfiffoth VA LRRIVAY, Rliaybd8bBRAOARE & Phieh@lally
conposition required. For exanple, the p%m cian or veterinarian could

start doses of a¢mimisteeshyubites ©rmt Keaccomplithed byefipiobyieg qarnsusprading the
phar maceut i cal irﬁx‘?&l@? | 4 Veticld evel s lower than that required in order to
achieve the desired therapeutic effect and gradually increase the dosage

until the desired effect is achieved. ' _ )
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 ftriggers 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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In general, a suitable daily dose of a potent inhibitor, e.g., having an
EC50 in the range of 1 nMto sub-nanonolar, wll be that anount of the
conmpound wbioat82137 the | owest dose effective to produce aPCharsapextd c
effect. Such an effective dose will generally depend upon the factors
descri bed above. Cenerally, intravenous, intracerebroventricular and
subcut aneous doses of the conpounds of this invention for a patient, when
used for the 'Qféhcﬁ‘%eéj @hikec E sep\ﬁ‘lralté doRpOSH {0 BnRRRRHoully OQR Lir! Qepaghgut 1000
ng per kil ogram of wel ght per day, though pref erab?,y 0.5 to 300 ny
per kil ogram Nm@@ﬁlpn&ad diffenent Empeatavieo! d herapenlssregioent die act i ve inhibitor
may be admnistered as two, three, four, five, six or nore sub-doses

admi ni stered separ afygly hat ccﬁ‘r%hf?d%r 'o@ttﬁe %%&Eﬁ’ ahventibh 048 N9&thintsReaday
optionally, in unit dosage forns. /082197 PCT/ US03/09219 1In a
preferred enmbophammerenticaire to nknipng oﬁﬂdagémﬂlsal ey oamu bat@eenf per &y & as a

adm ni stration I

capsul e, capl ePha%aJeHL a?F&EiEH %gole?l]g%tﬁll gel y )ﬁinrp gel ggft!t) g? Ts%b(gﬁ)? e%r'}gge¥alg}y’ an
aqueous sol uti 64 toP0%lshertive dngredient & coprbixfagion with anthouhaverticalhf aqchpiablabl et
formof the inhibitor agent, the tablets are preferably formulated such
that the amount® 6" i nhibitor agent (or inhibitor agents) provided in 20
tablets, if taken together, would provide a dose of at |east the nedian

ef fective dose (EDSU)e prepagati,om hthd preserdtinvghiiarhmay bé givse oBdYs pefrenterellyvi dual s
exhibited a thera 1 e Cthey FQL &X r h r t he
t herapeutic ef BEE o Bﬁ gecEE‘ lg ;[thaﬁaa% cff é‘#{ﬁ? FIVEI? bsﬁ%‘fgﬁﬁt %lg%%%f fOﬁll—%gcl ass ||
nol ecul e- medi anchnliniﬁtra:mirﬂ roatetFota:kampie they. zge adminsteatd st thldeis onczgqsvymfdrrmant
reduction in i fla the .tablets.are f Iated
Guch that t he PbUa Rl AEGA (o oo P REgh, “pGpsit et pofitonsdhl Yy

provi ded in 10injdetion ﬁlﬂ“usiont albhlﬁfa&tlwmuioﬁlcﬂr bylldﬁorﬁbrloaﬁﬁfemamnﬂi%&aldbge to a
patient (human or non- %)galn % I n ot her enbodi nents, the anmount of

i nhi bitor agenfUPPEHoNR% taé?m’éﬁjféﬁ 55 PRSAdded in 20, 10, 5 or 2 tablets
taken in a 24 hour tine period would provide a dosage regi nen providing,
on average, a rrean T (slgases |"p3taiter®lf adrﬂiﬂlsﬂrenimh'bhﬁd)'racmgﬂime(ea)p agdnteadllyl' @east t he

ED50 concentrati t he conce rati o Xi ma ﬁffe tt of,1 e.g.,
i nhi biting an M9 $ £iny egys Mg %ﬁha‘ﬁ? %‘13‘? e&s a FRRTH oY (R t he
ED50, and evenadminRtRiicf esabl yyligesidnam intRdes, szlﬁoﬁﬂlliliﬁﬁattoﬁiﬁmﬁa&'ieus, n

preferred enbodi nents, a single_ dose of tablets 1(1 i ) )
intramuscular, intraarterial, intrathecal, intracapsular, mitraorbital, intracardiac,

intradermal, intraperitoneal, transtracheal, subcutaneous, subcuticular,
intraarticulare, subcapsular, subarachnoid, 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 other 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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tabl ets) provides about 0.25 ng to 1250 ng of an inhibitor agent(s).

Li kewi se, the inhibitor agents can be fornul ated for parenteral

adm ni st reDioang2195 for exanple, for subcutaneous, 'intramp€Eaisas/ oo
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 i nhi bi torA@&%ﬂtdoéa%E ﬁgeﬁé‘to?) th@rQéHer teRiefits 20 18 phitglabsutikAli ection
woul d provide a dose of at [east the nedian effective dose t hough

preferably les §0mh@ﬁ¢1%@ftlmm§em1h@m@9®va@ddo évmh%ménﬁlﬂeﬂiépﬁlb?yﬁctlvéss t han
10 or 5 tines ﬁg?ﬁdat o ictVB ¢ fPé’tﬁrfeet[)aﬁh% d e h g%e%tléqje#)tohs%n 'gs

f or mul at ed such e total anmount o Itor
provi ded i n 10@meB@ati@b of 1PmpBmMs206 rheumatbld:@rthmlq ectmldhslewlﬂr@;mprfomade an

ED00 dose 102 Bkl haiell ol 8B Al dmbac R HIANARE Wi BAPRERRO. and

even nore pref & ess I mes
enbodi nment s, thlm;mltrmtnt of inhibitor agent (or inhibitor agents) provided
inatotal 52 WO 03/082197 PCT/US03/09219 vol une of 100cc, 50, 25, 5 or

2cc to be injected ?"fgj Le?e%?ed dtog\fx\g%?e\)ef'wﬁ‘l &ﬁe Ofxalsnaet?lg?f' el }Qﬂt{%llleg plcovi de a

dosage regi nen provi evel I'hhi bi t or
agent (s) of at abtﬁ&@tofﬁ]ﬂ@p&ﬁlﬁﬂhraninblmntemlayed] orttllrmwﬁn qitef deattiye thessf, than

ED00. 1 pr ot e U  HEHTT0h, G s 1k Akt R o e o Srhet oBBRuc 6. 25

mg to 1250 ny pedicilahcipaand a@mgtemﬁ@redcmltdummus)fltm traateia o, Sthen fitugs, on,

e.g., drip or push, the inhibitor agent be provided in ile
i it e “sof uti ofoaPowkE il Gl e, i &P gogie) Rk B pesgeulie SHRPARST abi o

sol ution"). Them lplc?red it B8 8l el 'dbrlc@tlibnl ger@fa@fhem;bdnm Priof metiriladstech
that the anmount o i.nhi bitor a gent (or bitor, a gents) provided in a 1

L solution woGfthepaisat B@n%tr%"sdeanq lfkeef%ﬁﬁ‘?rhi"@]cl@%‘ﬁl WE? mi@c?’haﬁiut es or |ess,

of at least the nedian effective dose, though preferably | ess than 100

times the ED50, andaAepRyicir 6r v@beiagh@bhying @3@inidadkillh Qe arttdafiBBadilfe EDSO0.
Mor e preferabl the 1.v. injectable  solution_ is formulated such, that the

total amount o%eﬁeﬁﬂ%apérpreéaéhﬁ the siffeptiyi; naugt of Mgepha&magsiiass qemPgsiion,

sol ution adm nixsfae@drey efanfiils, 86 ph¥aBia®lor 24rHaAM @SulnOdid:E doR0M @R an
ED50 dose to a patient, though preferably | ess than 100 tines the ED50,

and even nore [PEPEEROf thedgiention Amployesk inghe phrsmagenticatpmpOsPIt dvalsr ed

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 ECs 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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enbodi nents, a single i.v. "bag" provides about 0.25 ng to 5000 ng of
inhibitor agent per liter i.v. solution, nore preferably 0.25 ng to 2500
ng, and ewerwnsx1e7 preferably 0.25 ng to 1250 ng. An ED50 PABA®3/60m9 a
human, is based on a body weight of from2 Kg to 125 Kg, though nore
preferably for an adult in the range of 50 to 125 Kg. Potential inhibitors
may be assessed for ED50 val ues for any inhibition, including for exanple

therapeutic activity Eofé@feg%drm&’t dis@r fiibkebd a0k 9UobhRhed 8 IoRA10Si S,

usi ng any of a nunber o known techniques in the art, such as those
described abovedmivistralniss fatesrmple iSihetfves of aéﬁh@ﬂb]ebd{ﬂl |capsulss 8l oThe

conpounds of thg lﬂgeetécﬁf%[:h\;eﬂy ﬁéi]él Ay "BALA lghdouk sOLAS @ISSUEHCHMQI{ 'Iﬁ@t S

havi ng various representative c asses of substituents, are anmenable to
conbi nat ori al pEEA0 OBYESRAY O FET tabB0 I 2f dhe clﬁelvﬁ@tagyntarﬂ@ tabletsr atpar al | el

synt hesi s schene I P S that
| arge librari e$"0 ?rgﬁg%qnugatedeéﬁ%m& the a%élx\f)o%%@%g?rgg%%e@mﬁ l%r&)zlrdgén(tﬁf)
conpounds r epr eg@ideddn m'tablatsmfltafkeh tagethbﬂ mb]d\mqvimddse of erlesshibd medtahdl y in

well o too TPV esepE 1 s 0 o ek i pPRATaP s FlRuir BRRAEE: o
E re (r)fe : Ine g:‘ aI I %peﬂiﬁjﬁMd JFor exahple, iyt anaqu]mglt@rngemf tht hierassiaysfdewouldbed
of the present bef AvEHHeDR b R G ren Loty EietasfBihbe o

whi ch nmay be sgs genedatistiogot sh\gﬁﬁcfaaf reductRsi memhfiphepesd)y Mow@rq@ermp,amatu on o
f many related c onpounds I ﬁlba’ﬁe reaction greﬁt y ‘reduces .and
a

sinplifies thetahsibaie @Fn‘élétfe%éﬁ‘ilh detel amounypfaphifteriagept (08 HbIGreq oyt |

Screening for t tﬁ@@&&@di iatie, phy s @aelud@g Qgﬂﬁtﬁr&ﬁdé;ﬁrleasb@n EONLIRY to a
conventi onal ne ds. Diversity i n the ibrary c an e created at a

variety o f di m@nter(hum@/ex gon-frgpan Fﬁ@ﬂ@@céﬂ Ctﬂﬁ’é eéﬂh?étmeé‘ise ther gmogyt Adps used
in the combi natghial 5 é i GRES 1%51‘[&8&2&95 5’?6‘}{&@5& 20 0, 585 BtaBibisthi@n GPL 42T VI

noiety, e.g., avarie on 1n he ring Structure, and/or can be
varied with redpecime @emcwewomlﬂexovs@bsﬂvqag@rﬂggnempr@alﬂu@t gn @feragec Anades ar e

aval able 11 t 0688 el o0 RS suL, 9o BALLTLY thel EBLALIRE Ao TR

or gani ¢ nol ecufes suc ors for exanple
concentration for 50% of maximal effect of, e.g., 1nh1b1tmg an MHC act1v1‘ry)

though preferably less than 100 times the EDsp, 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 the median effective dose, though
preferably less than 100 times the EDsp, and even more preferably less than 10 or 5
times the EDsq. 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 preferably less than 100
times the EDsp, and even more preferably less than 10 or 5 times the EDso. In other

embodiments, the amount of inhibitor agent (or inhibitor agents) provided in a total
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Bl ondell e 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 publwoasiga19\0 9 4/08051; C hen et a 1. (1994) JACS PCIAQISBE®R19 K err e
t al. (1993) JACS 115:252; PCT publications W92/ 10092, W93/ 09668 and
W91/ 07087; and the Lerner et al. PCT publication W93/20242).
Accordingly, a variety of libraries on the order of about 100 to 1, 000, 000

or nore diversagRife &f 10088 5BUDS,eChr 2dcnbivRiihjeétsd eaRaNewRY Hh ReRi R tiglkd
screened for particular activity or property. A) Direct Characterjzation A
growi ng trend iPRHehEotld@reyidsra daseasiREmeR PHVIdinge AT 8Y§3eS & mean BRENblerelt he

sensitivity of JreehRhUsSatHid) A%t TRSShS BeL) ERUEIFarol, MR ughREfeR¥HNBYsE
whi ch can be used to characterize sub-fentonolar anbunts of a conpound,
and to direct | yhang 0ymes SreddRe.gpd P e praferabily lesg gep d fion @ tipige theHEw-c al

constitution ofy ﬁ}&&f@ﬂ%dﬁﬁéﬂ%?ggﬂig%g%gé ﬁljé'é%ﬁ’h%%fd% %ﬂ?dut 0l2ls By 12500T

instance, where the [ibrary is prov on an | hsol ubl'e support natri x,
di screte popul ang dfnshibiforegensounds can be first rel eased fromthe support
and characterized by MS. In other enbodinents, as part of the M5 sanple

preparation techni gyeqonpileds Vﬁra?v;@rﬁﬁ?iiﬁﬂﬁén as I\@QPF% @i?sP’e&g gﬂﬁﬁ?"gtageﬁte' ease

a conpound from the matrix, particularly vihégr"e sed
originally to tmesyHerprovidedmnpoienild dilti sohwionat suspensicor (chltestivaly ereimatiead
selected froma.;| i.pr he i i i . Ln.qr to
rel ease the di v%é!r"s}grergt%yl? g%{r}ﬁ“?’h)é Trr}rléifl 91 %J,GQ%P\%@P%H?%L%’%%% i%’%?‘%l%ﬁ%?&cp or M5
anal ysis. B) Mihdfil am@ym b fiesilstof hgent i(@riahibéer agentsherosidod éct lintohawncan

take the rmultipin,Jibrary.for ... Brigefl Geysen _and co-workers (CGeysen
et ol 1084y PR ARYBEE bR BB a et 1o TS AR BRC B R ok
compound | i br areiffesiveydoae, plaowphl gfespht kestimn o0 thoésy the r§ibd, Camicedngnadked

pol yet hyl ene pin rayed. in_the _m.crofit te format. The . Geysen

t echni que can t?ée%ﬂgélaqgséd@%&é”éisztém?n&‘e S& O’fehBrﬁgeéaﬁg's t ?I'E'olﬁi%éﬁ]as per
week using the soutiéh B foriighiReGucland: tHeetotahheigtofCianBasaEnTRY itdbk@uUsed in
many assays. Appropriate linker noieties can al so been a%?n,ded to the pins

so that the cOAPBUREYIRyn ble spénAEpiRe OHE (Quifhdrt er Hreinuey HoWdsi s f or
assessnent of ppiidet sh BIDY dob fohepatievaineast Mefetablyf tess BERY0®HmA! the EED0)
Tetrahedron Lett 31:5811- _

and even more preferably less than 10 or 5 times the EDsy. 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 human, is based on a body weight of from 2 Kg to 125
Kg, though more preferably for an adult in the range of 50 to 125 Kg.

Potential inhibitors may be assessed for EDsy 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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5814; Valerio et al. (1991) Anal Biochem 197:168-177;, Bray et al. (1991)
Tetrahedron Lett 32:6163-6166). C) D vi de- Coupl e- Reconbi ne In yet another
enbodi merwp 0a/082497 egated | i brary of conpounds can be proPCaasonom2a9 set of
beads utilizing the strategy of divide-couple-reconbine (see, for exanple,
Hought en (1985) PNAS 82:5131-5135; and U.S. Patents 4,631, 211; 5, 440, 016;
5,480,97 1). Briefly, a s the nane inplies, at each synthesis step w here
degeneracy is pidiQANGRE diiOpddIR] | yRihasY scildifRs D@&dSoarRatlhiy] Bed iwid o
separate groups equal to the nunbef of different substituents to be added
at a particul aP4/pesil).iThe result is thet lergsrlibragies pheslaidf oamenrdsse. gha Vpmagatse s

coupled in sep j MegsyThI [ anefgool for
t he next itera?};’%ﬁ&fg@%ﬁ%?ﬁé%g{?& Wﬁ%%%%é‘gw ’I‘%ﬁgﬁesggg%o i&rlre t, the
di vi de- coupl e- ielignthrovghmtt pssapgip ooden tdidentidy potetiablend emipoyndsasawell asgous
approach to the -call 2tea.hag" t .1 1st..d 0 ten,
wher e corrpoundresﬁ%(ré])tﬂ?'ueesg)legl(fjl%1 Cgorxég hal}dg%i Cg%g%xfé‘% iélggtllcn@ ¥§fg "ggﬁ?@g‘“’“ﬁ%&%

pol ypr opyl ene bagby (tiog gint eftheatssayb descli@BderédNAS 82: 5131-5135). Substituents
are coupled to the conpound-bearing resins by placing the bags in
appropriate reactiog i . ila. . ﬁ@ﬁrf N
washi ng and depr ot e%lﬂpﬁg%og%lg@%fgp’},@ron@gﬁ E(%nr?g a egﬁlilggﬁlpg%gﬁgﬁgg%gﬁton
vessel . At t heimadionfistehmigymtdiebemicalsacdiated agnpontaivhshansy helaegsdpound.
D) Spatially A drtﬁssgbl e,Parall el m _cal g\ént?esains £ ts&heneou%fdsin a

conbi nat ori al SAPRENTE TS5V TORCPh & OF BERETAFYN 8 ML SHASGSPLNIR &n by
its |ocations eiagla r83chibh@sdatly Sedisey aidesiimplifiar e chumbsipal scaddnjngagtdeesssabl e
synthesis. In one enbodiment, the conbjnatorial process is carrjed out by
Sontrolling t hEMEAAFES BrocRriedc e HEREPIng dogh EPRBP AR BFICE! ORI RS on &
solid support pe Béie 563FRIAenaBmpthEdLr red net hod for the conbinatori al
synthesis of conpounds of the invention, for exanpl e anal ogues of those

shown in Tables 1 d 2,.is the SPOT technal descr i i h. EP0§51762
with inprovenents gﬁﬂ’ersgﬁb?ﬁ@a%rﬁr%aaggff?aﬁegl&q%ve\%%’dbt}‘ﬁgg‘%f leygy- d1F 18545
and Rei nehe et jtang) @k substidferagyllordaph Aéedis thetoBbRb@Eihl rdattiobdcab by divertet her

preferred nethod is provided b the use of, mcrqchannels to create
conbi nat ori al &t ‘feg?% o%fhe(pg]:?dq gielyy ©\Bad WiHiegation n 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: Kerr et al. (1993)
JACS 115:252; PCT publications W092/10092, W093/09668 and WO91/07087,
and the Lerner et al. PCT publication W093/20242). 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 combinatorial 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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conpounds, for exanple as described in WO 99/67024 and WD 99/ 56878.
Alternatively, conbinatorial libraries in a spatially addressable form may
be generwDad/og91i ght-directed synthesis (Dower et al. (Pe¥M)Sodemuw 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 Bi ot echnol
12:19-26). The spatial resolution of photolithography affords

moni aturizat i OReterthing tieeSHRMi@Y é‘orféﬁﬂtl&? of @rcr)fn?amd%tectw HRUDN cbiiBinkdRal
protection/ deprotection reactions with photo | e protecting groups. The
key points of fifasy.tFeE istnesyyvhareethe ﬂlb@ést isareddqdron ingplulde sggportMmaida)  JMed
Chem 37: 1233- 1%%&ete“p§;}ﬁ'i§u*8ﬁ§ Iof ¢ §Ltlrfd§tcpan'b% Hfs?gaée%g? feRim Qﬁ%!JQdﬁJpBH dnar ough
the covalent attachnment of photolabile nitroveratryl oxycarbonyl (NVOC)
protected 56 mr%¢r@8Qb9M$?@ﬂf/0ElS®3m©9®m@ntsmmﬁ afit M’Sssa@mleomfhmraﬁon

photol abi I'e |ipker; Bue, b @l tShifd & a&%ﬁﬁ*}?‘é&d B’e&lst /- ﬁteiez{%t X o%poﬁﬁ’(fﬁ{ﬁ' ed

regi on of the synt S suppo coupli ng enova abile
protecting gr omlpsnﬁyXIpagmla(ld@mﬁmtad@blledmrd isased d)rgmalhlya@temhbathe@mnpdmﬁel ect ed
areas. After i vationg th 0 ajm no aC| d ana each
bearing a phot ocft[ mx 1r:%rtmc ncega beac{ SG?CC%e%tfﬁoemélmlﬁ a?rlﬁe gn@xposed

to the entire MAEBI:etepG‘mlmpddrn@ relmbyh@dwws&nemﬁomgh@mtm;hahdwlﬁe dddr essed
by light in th recedjn tep.. The reaction is stopped, the plates
washed, and th 1§ff8§‘?‘i%fgl%sa§a§@‘51 nillumnated through a second nask,
activating a different region for reaction with a second protected

bui I di ng bl ock. TheBp&hitgimSyfthasimsks and the sequence of reactants define
the products and their locations. Since this process utilizes

photol i t hogr aphy. t e?ﬁ'{' lllgl%ﬁgs Bf h}@esu%#r@n%lethgd oY %{%utﬁg %nultlpqn ll%%n l%o

synthesized is |imtéd on er of esi's tos Y A3 an be
addressed wt hBaipﬁy,o@eyaheaﬁdesmmkm (Gdysen p@salt |(d)9840)fPNA&(ﬁ”l.3@98@0®ﬂ)d i's
preci sely known i.nt eract.ions wt t her, nol ec

S s can be
R Teetry” aoos igdifiy mehda o0 Sh8Ekh a0 Sl 1BRET pTBLREel Ratifits ac, <
depend on the palyh@ylic @ﬁd-gﬂafeﬂlpﬁlyaﬂhpleﬁcﬂp@mdn@rad e ﬁﬁdﬁﬁtr@f)laﬁdﬁﬁniait Oheof

reactants. v ing.the |ithographic rns, gddlfferent sets of
t est corrpounds C%?ﬁ%nﬁg: hgidng F@sqei'gﬁ‘?& W?%‘?é’é‘ §Tr9“"nt rPeds o Spequeds BT ¢
| eads to the gerer atingMhhulpiy nditbl eaRinthe TBE&bD GombsMHE Gha§She fohsednaoded
Conbi natorial Libraries
many assays. Appropriate linker moieties can also been appended to the pins so that
the compounds may be cleaved from the supports after 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 yet 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 4,631,211;
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 substituents c oupled in separate reactions, and the beads

recombined into one pool for the next iteration.
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In yet anot her enbodi ment, the subject nethod utilizes a conpound library
provided with an encoded tagging system A recent inprovenent in the

i denti fi caDioansh7 acti ve conpounds from conbi natorial |i brariuss3/enm oys
chemi cal indexing systens using tags that uniquely encode the reaction
steps a given bead has wundergone and, by inference, the structure it
carries. Conceptually, this approach mmcs phage display libraries, where

activity derives fromgxdfRustsht nﬁ@allvm@.%ouﬂw}ecmhbﬁe StrdtlSt dah @8 chkiel bt active
pepti des are deduced fromthe correspond |n? sequence.. The
€

first encodi ng WRESPIORGENE PBIBThEL 6F sarralledh Fﬁﬁ@génﬁﬂﬁﬁéyﬁdkwﬂNﬁ & the

code. A vari et yRbhef, h%fhexfeoE&Ep&%de%%blﬁlgo&%’éeoxp%ﬂnr?eHEEIt fdide pdGhudi ng
encodi ng with sequenceabl e bi o-oligoners (e. ol i gonucl eoti des and

pepti des) . and HomEPYlcan beasi (guglihetabcll 956 FAAS gL éé&%ﬁic%%tl@emag@ 57 WO
03/ 082197 PCT/ 9"15?“‘15 nhe
principle of ug?%ﬁ %@%ﬁ%&%c@%?%g%dsﬁ%t%&%nmm rrg S? 3*%0812%}% etlc

li braries was del@twmsbe'chﬂemlllgmeBrsmpﬁ@ncletas agsin (vs@gggg aPiNAIBP®BCcEBB 4re5383)
and an exanpl 0 n es et
21" (1oos) pradpRiGTsRrb b ¥ AERGRARN(GRF, Ak B B Y SPhiAR R 77
(= 823, 543) peﬂmgdaﬂmnmmmmgsadmmMna 11 c onbinations o f Arg, G In, Phe,
Lys, Val, D-Val and T hr (three- letter am no acid code), each of which was

encoded by a speci { g JLONGlSRlLAR T Ffoy CTspleceT T, A and AC

respectively), I'ng rounds of peptide

and oligonucleotlde synthesis on solid support. In this work, the amne
l i nki ng functional i tyscheme hecdyduritonias syesis it which yhedidéitity efv ¢canpmind swar d
pepti de or oli I .Sy N C t he
beads with g%% Qﬁﬁ%ggﬁgéﬁé%£?§y%Po apﬁgh%ﬁfﬁggﬁié &&hg]#ggﬁﬁgﬂeotide
synt hesi s and spﬁb@sm:tled ohHZenghodingst, f te pmphmdm&ymbbmsns ¢dmegde out rbya rati o

of 1:20). Wen e t ags each onS| ted of..6 14 un ItS of
ohi ch-car i ed RANIREY® sddlful BER, GREF RIRLE 8 a8t odibRiionih iy

fluorescently hmﬁmhedFaﬁmxhﬂﬁw,aaﬁdbnabaﬁﬂuﬂoﬂﬁahmmngmb@wndlamﬁmﬁmdM?that

T I o TG T
predi cted peptixéds thersPGly nédneslbge desdribbd iV EX6SLH W'EtEClhﬂeréﬁfzntsCﬁﬂpound
libraries can %%pl?c%‘glcl)r}/se esgr?ged%%eanO(t)/?ZeWSu\x}(? %tl/lg?AEShglgd R\ggehe 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 et 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 technique 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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t he ol i gonucl eoti de sequence of the tag identifies the sequential
conbinatorial reactions that a particul ar bead underwent, and therefore
provi des wbhesjogsaptity of the conpound on the bead. The u®eTafs03/09219

ol i gonucl eotide tags permts exquisitely sensitive tag analysis. Even so,
the nethod requires careful choice of orthogonal sets of protecting groups
required for alternating co-synthesis of the tag and the |ibrary nenber.

Furthernore, tRAgCRRICE othdYitoldlabiloflinkdle Lighh isRREd te Wicdtikdly thgvaahasphat e
and sugar anoneric linkages, may |limt the chaoice_of reagents and

condi tions t hatPesdisd pesienpl B euntnests suppast &y sewdgRsReRovib Rl &1k Rstrbile
libraries. In prglang gtg{lﬁsr’%ﬂqjghm?r%tecﬁ&ﬁ réshld Alab@atioR OPe®btddi a8 Sfter

permtting selective achnment "of the test conpound library nenber for
assay. 58 WD 03¢tygixarg thedirst 08 sGoX 1 oninpasid ahetoghacesh deging acphotigiiloyed as

taggi ng m ol ec . i i.al -1j.bratl T y aches
are descri bed ?ﬁ)‘?@?ﬁ%@ g[rotﬁ ?%gg%ﬂa}é@gvt\ﬁ# (l:ws’elrsr%f(%)?éd E’rezg{gg e %f?lt%ércgﬁ?%gsol id
phase upon whi ohlycwdimgnamgiohs thandest adingscdabye lightt @r thatmeéoeding| sdporldted. | n

the first approach (Kerr et al 19 115: 2529- 253 . nality
i n s ynthesi g TqACHon s (S:tﬁp%e\eﬁie%le lg’lait/e(sé’vr?p%%@ ??n'r%g? %Su(]??[raa-% T é%ﬁ%ﬁﬁé}gﬂc‘)fl %tgc! %h%%%ﬁor t he
codi ng strand anecondseaskaktivetingraod g#etdno regiarf ot heactanpiditiiadc esondapitected an

alternative approach | kol ai ey et .al .. (19 Pept Res. 6:161-170),
branched 1 i nkeB‘él?‘g?ge b&’%‘l @{“feaa N toﬂe{?asl(%émggiﬁ ﬁeﬁgfﬁ?ﬁ&a’ﬁ%&?“#e%?%t e onpound
Cﬁg d_bot h be abfoiaachedréﬁ melfr _tteiﬁ@mmdtgﬁfs iplfuaads élgﬁﬂi&l @h@lﬂliﬂlb@a}él@fs%ﬂlﬁliduﬁs,one |
enbodi ment, a cleavable |inker can ced pbetween t anch,  point an
the bead so th&# n“&b@%lﬂ’/faﬁé‘lﬂoéﬁléég"é§a%g‘?1§1“gl?ﬁflz$léBIHP?H r?P&}yb%? H‘W:‘B%é’fand t he
conmpound (Pt ek s@fihedis- sited 1P dan T&hARES Rih lafhroprdde 2&8itiS8 Irhe. pdstioandgt her

enbodi nent, the cleavable |I|inker can be placed so that the test conpound
can be sel ect i veahyromppenddis pepcisely oW hepeats infesaglippgwith atheonelepdes 38, Thi s
| ast construct 4} gir&@?tagsggge@rl y val uabl e because it permts screening of
the test compound w thout potential interference of the coding groups.
Exanples in the art_of independent cleavage and sequenci ng of peptide
library menbers andinhbglit-dasstedeisanen ngiheaisshn aodughasnend gn theatatieRedtt ags

can aceur a& el YinRfigfiohtanti RE tREBlILASE Kiafiidq It h&ictadts. BPRaSRRURE HERBIBHITAgYI Ng:
I nar ncodi n
Y %attems, many different sets of test compounds can be synthesized simultaneously;

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.

57



An alternative formof encoding the test conpound |ibrary enploys a set of
non- sequencabl e el ectrophoric tagging nol ecul es that are used as a binary
code (Owowges2ier al . (1993) PNAS 90: 10922-10926). ExenplPamyusbageiar e
hal oaromatic al kyl ethers that are detectable as their trinmethylsilyl
ethers at less than fentonolar |evels by electron capture gas

chromat ography (ECEC). Variations in the length of the alkyl chain, as
wel | as the nature aythpasiwitiRq@hcdaBR bad-liRhices hal i de substituents,
permt the synthesis of at |east 40 such tags, which in principle can
encode 240 (e.g., war.ds of 1012) different rmle | es i nal
report (Ohlmeyer et ?pnn‘gﬂﬁr"i)“smlgl‘ﬂilgf’%ge ‘EOS‘]IQ%?HE‘? W%?ﬁ%t he
avai | abl e am nep@resRSs @éscﬂbeﬂﬂﬂwgie(ﬂrélﬂéﬁéﬂbl (\19@) @Nﬂh@%kﬁaw@@d an

o-ni trobenzyl linker. This approach is convenient en preparin

conbi natori al F¥aRRlf PE&IChR 15%%51/ paRearer e @}lomnﬁéfﬁaraﬁmeﬁ@escﬁrﬁ di 3 g’NA§9 WO
03/ 082197 PCT/ @§Q§"}&)9?(5]784 @lcgﬁwn%nalph’tf%eofvﬁnﬁﬂjdlyl &7 @/ $He mﬁ%PnHQV"ever

been devel oped that permi ts encodi ng of éssentli a combi'nat ori al
library. Here, cohposedmpell sambinationsisd A gt G as Pbd, Lys, chb %E\{Ial andcsUypdliree-vi a t he

phot ocl eavabl elétfep}cﬁ%{no%@?l Cogg) %{%g ?%’g%%é‘%ggﬁ&de&w?@%@ &ﬁ’ﬁc‘?e%'ﬂ@ (le‘ds her

| i nker via carbene inser mat ri x ’1994) J
O g Chem 59: 473%; C124JT, TThCA mldtphbg@pa:ltivauy), aah pepired by atsegc;s qdeltemlatmg t he

sel ective det ach nt .of lib assay N so

subsequent deldd ﬁaf ‘iptllg&@f?g#{%oél}w 8%%5?’1% CRC AR hﬁ ? rg(gths(?ets

Al t hough sever ahlmime thkigg | fuidtedality hathic eisead mashq)eaflbalgrrﬁiffeyemauaartywaﬂcod| ng
with the el ectrophoric..tags achdto am ne u t hese tags
i roctl'y tor i HEEg kRS aTee B hyraatish Hlrelbhfiy B Bihdb B
structures t hatrea@adts ttﬁatpg@@ﬁteegrotécfbdeoexogmdpgQ‘aﬂ)bngdmélbadldel bRk esnd
Attached in this way, the tags and their mkzlﬁ are nearl unreactive

a
as the b ead mER§SSE Nfgegqoupsr\ﬁg; Pintids yYyehessu e BnbitAle i]éﬁ% MisRari es
have. been PO gLe, LG ERRLAQPISH fckon, AL, ARE GRSl 10
gui dance for @éaé»eat bm@dtlfbearsutqsenmb@tedmothmjflhmrbscamtw laBdechahuHodaramds wer e
constructed usin orth on str h t brary
member was | i ni?g% t%onttaﬁ%m% ! an%%)pé’r B{Tgrﬁugres%e t?%’g ﬁ?ﬁrv?s an&’ the
tags were att aﬂueﬁsdehc@mhatad b¢1hkﬁﬁngc@amsabr}& DNAI tygsbyewlaglphﬁeﬂsb}ORCHat i on.

Because the library menmbers .can be..repetit veI ti.al hot oel ut ed from
The ot o suppaPt. SutBra o peoitsd ontdsd s oG Hfsided YrdBRing ith

techniques, compound libraries can be derlved 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 identity of the

compound on the bead.

The use of oligonucleotide tags permits exquisitely sensitive tag analysis.
Even so, the method requires careful choice of orthogonal sets of protecting groups
required for alternating co-synthesis of the tag and the library member. Furthermore,
the chemical lability of the tag, particularly 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 assay.
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mul tiple assays. Successive photoelution also permts a very high
throughput iterative screening strategy: First, multiple beads are pl aced
in 96-welWomBosapiter plates; second, conpounds are part ipariusosieRached and
transferred to assay plates; third, a netal binding assay identifies the
active wells; fourth, the corresponding beads are rearrayed singly into
new mcrotiter plates; fifth, single active conpounds are identified; and

sixth, the struct Ur%tﬁé@h@%%%%en EhiopeP ks dfgg?nga{ ¢1§cmrmpymnmnﬂ he

present invention nay be syntheS|zed usi ng techni ques such as those
descri bed abov&biages iy exemplaryangeoaches gie) desaribed prste art ftﬂﬂaP@W@Fh EHREY dat e

i nhi bitors, begause 909 Wd%idQhadk faﬁoﬂ PNERLI B eﬁﬁmggﬁd seadi by alt&ﬁﬁ&?r ed by

successwely formng a series of carbon-heteroatombonds, such am de or
urea bonds, unélebomiefld I otheli fitsto approarhu &Kerr reprala (19932 r-MGS Jd5:2299- %i%hnl ts,

such as amino o 2- 60
VO 03/ 082197 p@%@%}%ﬁgb‘i%@“ﬂééfSZzﬁ@*;ﬁ‘FS“ﬁgx%ﬁ@@%‘?%ﬁ%? @ﬂ%\?&l’ tbﬁl"?gﬁﬂg@%o

conbi nat i ons andlipestrat atd ass-labile piogston foothe wompound\striwad. r api dl y and easily
synt hesi zed and test ed for biological activity. Exenplification The

P el es ul eh s thf or raﬁ%{nart |A(?Hb§$r}{ PGty ert%e{}gméﬁl‘;%]g'éep%:féqll%&ver

exanpl es, which set y advant ageous iments
it should be hmmdttdtlhﬁemtah@smplem@o@l fireirthe codieg inhit ard thettesteompelndraannot t o

be construed restri.ct.ing the i nti,on in_a
Preparation of %%t(}alp ik Snl%er(%et Qhe COl ﬁgn&cﬁl Balli% P %o?ﬁ%né\@cln?éﬁp%%hﬁ%inem ¢
prepared by assbmme bﬁkebwahdjenpjad@kldmlnseenum n:garshapmdaraildsﬂlblbdaq)laasmatpepti de

chem stry (R B., Merrifield em 149- 21 63)

arany. R 8 MREPTHEP M e BB e TiEte Qo cods g 8 HBmbogd BER Sk

?/iicﬁ_ggof i{j ) 1- 2%@& %imp‘l&@, Lﬁiewzm?lcsggh%ﬁ% hnﬁaer?wﬁmdﬁ ﬂ?enélbeeng]zer
vanc emrech) an rifie aor mance | i qui

chr omat ogr ap hy ¢ S\R/é]%a ﬁ?fﬁ 8?18%3/“8 %’ € eGHV Ff‘@ﬁ’a{ef}g’f"&bwe

(Per Septive Bi @8y le@v&lﬁg the AdAbyHihE ThishhPbénswad 1@paﬁ‘ﬁ$tﬂ£r[§5€hluaﬁlert%b’eﬁlfséﬁ phase

in ode using waters Bondapak C18 colums (O cm 5 or 0.39 x 30

cm 10 ) or Nufaytsisrreenips 8%1119 feFconmpung withat PEWP“% ”ETPrf?FelZFe)?fﬁ@ ©fing| o)
from CS- Chr omatlR@haRbghpREM M hE art of independent cleavage and sequencing of peptide

library members and their corresponding 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
alkyl ethers that are detectable as their trimethylsilyl 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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Langer wehe, Germany. Preparative HPLC was perforned in reversed phase node

using Waters Bondapak Cl18 colums (1.9 x 30 cm 10 ) or Nucleosil CS

colums W0.08/0%2180 cm 10p) from CS- Chronat ographi e Servi eeT/UsShaed219

chromat ogr aphy was perfornmed on Merck Kieselgel 60 (0.063-0.200 mm Art

No. 1.07734) obtained from Merck Darnstadt, Gernany. T.L.C was perforned

on alum nium sheets Silica gel 60 F254 (Art No. 1.05554) obtained from

Mer ck Dar mst adnnoléaarenaAymoreHvdwme ?{@%ﬁi hak, wgﬁvevddeb&hnw@réd@t th%g e&nﬁl-%aum ng

tetramet hyl silane as intern st an and are _expressed as

shift (6) yval u&acqdip %fn ‘isée“ﬁa]rly AR Porelinaterah dibrasy -t leres e campewyl ¥puldhe and )

assi gned using aﬁac“ﬁe@ lt(ﬂgie%'fohd swpport A tHe BIhSlocleflvabledilt 8td b 3 1startﬂaaleﬁt q

quartet, sp = g ?$ br = broad. 61 03/ 082197 PCT/USOS/

fol | owi ng abbr é‘%f ugh dadechpleetlyss liker B@ccapbeﬂeew;z@n /b beaspatrix @m@ewtgh |

fl uorenyl met ho dape y

DCM = dYChIoroﬁggﬁgﬁzgxgﬁéﬁ%qsg4§2§%§?ﬁylfoéna O%Eagbﬁwg&gﬂﬁ kaggﬁﬁylanlno

pyridi ne, HoBt the selesiivn dstashmnpiont; libsary | esmiprsfor assdy ![llﬁg]ldnmpyhndambmquem de,

TBTU = 2-(1-H uroni um

tetrafluo§oborgﬁgaﬁ%bEQ%R¥2?%§ﬁk§?%FE$§ﬁﬁn?#EE%?%%S i1 sopropyl et hyl am ne,

TFA = trifluoroacetic acid, Me = methyl, Ac = acetyl, tBu = tert-butyl, Bn
= benzyl, Ph = phenﬂ"ho%h'se‘i‘?éﬂra@tﬁe linfied libravien in tiesit elaqloy i)lraqsuelmémgr t. =

room tenper at UW?th(tﬂ@el@c@ro@ioncRE@% aftached 'tosanz g gfb%@& A k]% tﬁese Tags 1rec§lysLU| fonyl,

PyBOP = benzotriazol e-|-yl-oxy-tris- pyrr

hexaf | uor ophos pietead mgtrix mesridey If@@@aerrtmmytﬂlty EDGE st:uclures-zmhltydan Be ppared

di met hyl am nOpf Béeﬁ%%ﬁ%ﬁlﬁfo%lqﬁ)jra I}ed81 %rlsa \%fg‘bltlﬁ:ey O%%Lhequ erd ats 7-ene,

Gt (L) citrullinyl, cyc exy ani =

(L) - N-ani di no- zlear]mapamr@ptm;cl apl tyebnzyi maiti3RIEEf 0Two blnary-encoded c ombinatorial

- -3-(R) - 3- ahydr oi soqu 3-car bonyl ,
azaTc = 3 4 Rana By Sreeol e Sphre e s ibehe gieoty o
1, 2- di hydr o- 2I—|sqlslq1ha®o(l%lm@rabﬁrmll(l99l§)mglfg' gl(zﬁo-zgisegnfqg%{gf@h@%mag&l fé’?ﬁ&;
- = enzo azepi ne- 2-c¢
A e L e
i ndol e- 4- one- Zetﬁ:lﬁi’gbmﬂ)ﬁftach@éﬂmme (L Shic® e 1rAP ot ahy ﬂﬁl@'d to the solid

- di - n di azepi ne-1-carbon (oxaz) L]
6, 10- di oxo- 6H Etﬁla{) g}%la pgotLIablle limker and]the tags vrs)/ere attached through a 11n£<er 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 sixth, 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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oxazole mnetic of S-L, [SII'(imd)L] = imdazole mnetic of SSL, A= Aa =
(L)- alaninyl, R = Ar (L)-argininyl, C=Cys = (L)-cysteinyl, F = Phe =
(L) - pherwybabasdioyl , | = (L)-valinyl, Met = (L)-net mcmmsnybgzlle e =
(L)- norleucinyl, S = Ser = (L)-serinyl, L = Leu = (L)-leucinyl, alle =
(L)- al | oi sol euci nyI , Nva = (L)-norvalinyl, Pya = (L)-pyri dyl al ani nyl, On
= (L)- omthinyl, (L) -cycl ohexyl gl yci nyl, W =

(L) - honopheny! ataaéuyemhexalét bubinit,le) widé rargb %@%bxﬁbﬁﬁﬁdﬂ land G&@wFations of these
(L)-cycl ooctyl al aninyl, Nba = (L)-norbonyl al ani ny

N- ( 2- phenyl et hwl)uéttﬁﬁlﬁbbaﬁpﬁ‘éy w§a§3tyéwhweflla@¢ﬁeﬁtﬁ%ﬁéR@gﬂl@tmtcﬂaﬁy oride and
et hanol am ne according to literature procedure (J. Barbiere, Bull. Soc.
Chim Fr. 5, 7, 1940, 621). Conmercially available Fnoc am no acids, HOBt,
TBTU and PyBOi E Eurchased from Advanced ChenTTech, Novabi ochem Bachem
62 WD 03/ 08219 7F2HER1U 09219 Neosystems or RSP Ani no Aci d Anal ogues. All

ther ch | d..sol
S 01 nac A O i che P ukBUAREOT B8 P e PR AP G TS CREOURE ar i eal

over nol ecul ar egirgpless which ‘sar foith pagithlarld aReksgeosd iefbedimentseHoaeved it
al um ni um oxi de, f i s to rgrmvetr es of a nes nd filtered

r. 20
t hrough a 0.2 dt‘ﬁ“ﬁ)‘? & E?tg%) eggcab 5 afe flystragive and ane nof tq ke somstiugf,

conmpounds  accolhgidRictifs fe it ih aiyifay. | that are exenpl ary of the
invention. Table 2 lists other conpounds exam ned for their

i mmunonodul atory and ot her properties using the assays described herein. As
w Il be appare person .ski ter reading this
di scl osure, g‘iﬁflt”ﬁff?ﬁ réff@gt’@hglpfﬁtfdof’ﬁ’ﬁﬁp‘t‘H’é"l’ﬂg’b‘% Samer s set fort h in Table
1 are useful for cegtain . i cati As such, short tics
al so form part of tﬁ?pgjdf’m%{%i C(S’Hl.pomﬁls Y% P ’éeaaﬁegt?ﬁtaﬁsembiy t)ﬁg i Ob%gie
pepti des are tetklhg.-staﬁdard)edi'lﬁchﬂf&tﬁé;petﬁ)damﬂénﬁsu?y (PBeprmdfialdn. cAfmAdmﬁihSeGog Tic
g'he {\Isghﬁro [S 5N INES 6 623, Rt MrsRAn A TR0 pSfdb R (SRl - O Ph
Gross, J. Meienhofer) 1-284 (Academic, New York; 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 p erformed in reverse phase mode using waters p Bondapak
Cig columns (0.46 x 25 cm, 5 por 0.39 x 30 cm, 10 p) or Nucleosil C;z columns
(0.46 x 25 cm, 5n or 0.4 x 30 cm, 10w) from CS-Chromatographie Service,
Langerwehe, Germany. Preparative HPLC was performed in reversed phase mode
using Waters pBondapak Cg columns (1.9 x 30 cm, 10 p) or Nucleosil C;3 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 Fasq (Art No. 1.05554) obtained from Merck Darmstadt, Germany. 'H-NMR-
Spectra were determined at 200 MHz using tetramethylsilane as internal standard,
and are expressed as chemical shift (§) 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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OH NCN OPh Fhoc O 044.61 g

N- Acetyl -trans-3(R)-phenyl -(S)-proline-I|-(S)-phenylethyl amde (J. Y. L.
Chung, J.w0.03Mézpbrak, W A Arnold, C. S. My, A N NadzaoI/uso3/ww219
Hol | aday, J. Org. Chem 1990, 55, 270-275 ) was dissolved in 730 m 8 N HCl
and 360 m acetic acid. The resulting solution was heated to 140 C for 16
h. After cooling tor.t. the solution was evaporated to dryness. The
residue was taken uphd bilowd3AbBleviafiond@tised: TR 2Rrt-bulxytdrhy@movashied W t h
ethyl acetate (3 x 200 m) and concentrated under_reduced pressure to a
final vol ume oflugigaylipethoayygrhenyladom Gopeeippdanmsiiyd) Fin GnPW@Y]éméf’d’G@H’Yénd t he
ad. | ayer was Rglied: Wil GhiMnaoBhAL & (4N MOASAAB21M AP -

PCT/ US03/ 09219 200 m ). . 10% Na2CO8- sol ution were added and t he
sol ution was cdml@hiylammoo @yl’ldl\n@ol tHQB)tn ot 5i-hpdrogybepgstr@zolen 3B nl =di oxane
was added drop I an resul ti ti4red at
r.t. for 18 h. \mllﬁg %&ﬁarbofh%rgltdg vvagTérlr:tZrmved byfgeg:;%t a?‘?dggﬂ LVlfﬁﬂﬁ?,i

sol uti on was V\mhadthwhtrcbnudnettﬁydﬂuetomme( 1 THR206 tetryhydrofirei,f |1éle’E\At ith 1 N

HJ t op HS3 nd_ex e pitate
was di ssol ved %nsoé)f??ﬁ’?ethg' agfl gn%u(%;éﬁﬁ%}c)r%é%s%futﬁngt@'l\hﬁxg e%??& %%d wth

saturated aq. Ka-GdF, BoFbehoh. Ph'theayi h +aye(s)was =amimbiel(3) o). wagueoscgne. HC
to pH 3 and extracted with confyj wer e _drj.ed. over
Na2B08 111t er oRtoRAETEG, GEL Lo TG RS et PRy alsEroRaas i br bed
onto silica ang ngrl fied by fl ashbg,{%@ﬁg&ggtﬂ@ﬁymgspy@@hgﬁbgpho@ﬁ@{@he /
hexane / acetic acid 150:50:1 as eluent. The fractions contai ni n the

desired producteyadherorbesokaje. 7. £. C7) Rerloxgewenmied BRE! evapolrahEGrhe

[gfg: t'ylng | (rje; Qgget an{n@%fog%ﬁ}camomﬁefmﬁmﬂ?f)ﬂézéblcﬁeﬁ{@mmuﬁde% AendgtHe a

FnocNCH2CHH) , Z 4b) 2cuw1 iowh, @haH, = ﬁﬁmplmwmyg ABe3 =85(]'_Q-|}ﬁ-ar§-;ﬂ)no-4-
4.06-4.58 (m 48y R1yelbL, S+ pPhBo OO0 (5)/3-{Ry-F pRaylpBlindB Hric Ar-0M(L§s) -

tetrahydroisoquinoline-3-carbonyl, azaTic =  3,4-dihydro-1H-phthalazine-2-
carbonyl, Disc = (D,L) 1,2-dihydro-2H-isoindole carbonyl, Thiq = (L)-
tetrahydroisoquinoline-1-carbonyl, Hbc = (D,L)-2,3,4,5-tetrahydro-1H-

benzo[d]azepine-2-carbonyl, Haic = (2S, 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-carbonyl, [SW¥ (oxaz)L] =
oxazole mimetic of S-L, [S¥(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)-methioninyl, Nle = (L)-
norleucinyl, S = Ser = (L)-serinyl, L = Leu = (L)-leucinyl, alle = (L)-
alloisoleucinyl, Nva = (L)-norvalinyl, Pya = (L)-pyridylalaninyl, Om = (L)-
ornithinyl, 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,
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2.2 Preparation of HS(OQBu)'P(oxaz) L] NMe2 2.2.1 Preparation of Dipeptide
l. 0O oit ZHN N Ph2Cl;~ OV N COZMe H OBu 10.0 g Met hyl

N- (di phersyDroaspiben) gl yci nate (MJ. O Donnell, R L. Polt PCI/USos»pg19 Chem
1982, 47, 2663-2666) were added to a solution of 4.87 g KGBu in 100 m
dry THE at -5 C and the resulting solution was stirred at 0 C for 15 mn.
This solution was added over 3.5 h to a solution of 7.1 m isobutyric acid
chloride in SOO\TGOBUtsteatrswr‘R-ﬂf Amino i CAndbges. Al dihti drnivak adrpiveiiedetche

orange reaction ea The.resul ting_ yell ow

sol ution was treat e e Ofrhw%ﬁ’&%rﬁnn%% °r§@%xg‘§‘f5'§%§?n¢%sﬁ %%Pg@fﬁg HCl
and the m xtur @umﬁsanshllbmdvatdrired bverﬁﬁkﬁleclﬂhr@ieﬂes ATReropstdeddt £ weallsy §ttednas

evapor at ed under re CQWB ressure | ayer was washed with_ et hyl

he
acetate (4 x 0% 3Y° TN BG5S fcg§ tnb‘n i/‘i‘?é%“éo‘tedmﬁ?s\/éf agnes, gdridisredue.

11.66 g Z- Ser (tiBungH 0@endfilgsplivadei N 200 M dry THE under an at nosphere
of Ar and the solution vvas cooled to -18 C. 5.48 in 1 Triethylamne were

added fol | oned by 5 |sobut)s chl orof ormate. The suspension was stirred
at -18 C for 15 mnl é(%ebtb%iCré@f%fﬁ@almgmawéaa@ﬁah@ tgdiogmplenl epd B. 48 ni

triethylam ne it R éﬂenﬂl’a‘ly THERe RFenastd e Gharsle QHMSS&hé}VC% p&udgls eﬁxﬁﬁ dition

was conpleted the suspension was stirred at -18 C for ti ona .5 h and
then alloved thiripaamRonodulaigead sthedprpertinaGingsbe ansiysrietcided héyinves added

and the m xturgiias a }I%aké’nli ad J%'érs&? ggfad %hﬁk‘r (?O%D%ad th%seﬁl%clg%u%i and

extracted with di ethyl” ether i ned~organi ¢ Tayers
wer e washed wi mhptplPIm?In?mé§MI éiabdfefh@ptal(nirsxetfﬁﬁiM'lja,bledlraredsecﬁxuéor d‘ebtﬁﬁOﬁl

filtered and e\éﬂgﬁﬁt%n%?hyf S%y Wort Pgﬁ%oﬁl%ﬁét?g gwaf?_ml P%tl J' tﬁlgllgyeﬂ.{lon

chr omat ogr aphy Ing e acefate exane to give
14.4 g (84% oﬁ’retﬁtreeddg@thsmtlmmqhonﬂwpamdesmtehu{@p@ﬁtaﬁmaster eoners. 'H

Example 2:  Preparation of Ac-Cha-Gpg-Tic-Nle-fPhPro-[S oxaz)L]NMe;,
(P53)

2.1  Preparation of Fmoc-fPhPro-OH

\
§ Ph
S

OH
——
OW/Y )
O

Fmoc

O

44.61 g N-Acetyl-trans-3(R)-phenyl-(S)-proline-1-(S)-phenylethyl amide (J.
Y. L. Chung, J. T. Wasicak, W. A. Armold, 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 ethyl acetate (3 x 200 ml) and
concentrated under reduced pressure to a final volume of 300 ml. 400 ml aq. 10%

Na;COs-solution were added and the aq. layer was washed with ethyl acetate (4 x
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NVR (CDC13): 1.09-1.28 (m 15 H, CHw2, tBu), 3.05 (sp, 1 H CHw2), 3.38 -
3.45 (m 1 H CHHOBu), 3.78, 3.79 (2 s, 3 H Ow), 3.75-3.88 (br s, 1 H
CHHC: Bu) ,wb.086858918 (in, 2 H CH Ph), 5.38 (d, J = 6.8 HzPCI/ud03/@CHCO) ,

5.70 (br s, 1 H carbamate-NH), 7.25-7.42 (m 5 H Ph), 7.95 (br s, 1 H,
amde-NH). 2.2.2 Preparation of Z[S(QBu) Yl(oxaz)LJOve O 1A 0O ZHN ZHN
N CO2Me N C0O2Me H\OQBu \Bu 55.0 g Triphenyl phosphi neoxi de and 31.3 ni

DBU wer e added 2p®@nm®. §@¢ i la@rlooxr NBG®-soBitifh weReddéPaRt thel Sothtidnwa&obleddr y
carbontetrachl ori de, %/iezacet onitrile and 38 65 WD 03/ 082197

PCT/ US03/ 0921910 wcdwolﬁwn off He22a8 Fryoet’] imBe0 mb digranergpsidded drapwis ot r r ed

at r.t. for 20h.p TRemeSOLME ?tsﬁsﬁ@%@n &%H@ﬁ&%‘é& al%'}(i'eﬂ'or 8AUGRd pREBRSE WRsaNd the
resi due was coevaporated w luene (4 m). The resu ting residue

was di ssol ved irema®yed biidegxpiatiomhkhe %bﬁQltlﬁI@nWWa%’aSh@é et digte edhgr (5%200 _
KHSO4- sol uti °”|m(1 %1% )1 RMHcPH &YH%gﬁp«%Iaﬁed %Lfr?é ﬁzfi‘ ¥odta®). Pk, dried
er e u

over Na2SO4, evaporate ryness e was taken up
in 450 nml et hylpreaipgttatvas almdolvmn@mlwﬂ)mtaaﬁ‘hmulsmgsoiamcaﬁwasmxtra«ttpd wghed. The

filtrate was copcent Iraﬁtﬁ&h(t:é} &hIt{ogf'lajrhe\’é)qLl ”@r s almod?ﬁ it 90&“’ F{] LS e

added and the resu g suspensi on P o cat er'ed” The
filtrate was ewapexisdced with d)C;Me?Fhe amdbmécbmllaiyme was (birdi iwee(NdanOi,l ash

(8509 of ¢ he” eleed Sod etharde el s ars ot b b o R Ebady) 1 B
(s, 9 H t BU% purliiieﬁayylﬂagﬁ c%tmnafbgfdphﬁﬂ\&g othyl3cdhte ( Hekand / acetid aditl 150 80: 19 2 Hz,
1 H CHHO Bu 3. 68- 8 in, 2 H . CH Bu 3.9 H, O\/E)
5.00-5.11 (br %eluin‘fHThe %&N}Qéb)? ontginipg t P/Eéesfeﬁpf‘@n“@%%mk%g %gf(rbp%d" ey =
Hz, 1 H NH), Zedbindd 4dd E¥Bporated HThEosultidg ZeskiuBreRakal itz fréh IRBY)
Tl (oxaz) LINMe2 0

hexane 1:2 to give a total yield of 24.92 g (55%).

'H-NMR (CDCly): 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 \/“\ 20N \/U\
Phac? OMe :

OtBu

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
ml dry THF at —5 °C and the resulting solution was stirred at 0 °C for 15 min. This

N CO,Me
H

I

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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0 ZHN ' ZHN NMe2 N CO2Me N OBu O Bu 66 WD 03/082197 PCT/ US03/09219 24.71
g Z[S(OBu) f(oxaz)L] OV was dissolved in 200 m nethanol and the sol ution
was cool ewotos/oge1€r A solution of 1.84 g LiOHin 80 m wat @eCTaess3/extded
dropwi se over 35 min. The m xture was stirred at O Cfor 1.5 h and at r.t.
for 16 h. The solution was neutralized with 1 N HO and nethanol was
evaporated under reduced pressure. The resulting ag. solution was

acidified to phid wid helmiktide! wanstirre@Xitr ACtBAH 19 hid. BhEMrishiX sdiQhti Wasl) - The
c onbined organic layers w ere dried over Na2SO4, filtered and evapor at ed.

The resi due wa<S RS dar Teducsd prassure e ppvRaygnyras vashed yithethyhacaiés @aol ed t o

0 C. After addifphed) afa el’gpo?’atgd essit glved 0B ksiade, 6 M triethyl am ne,
13.8 g di net hyl am ne hydrochl ori de and another 15.7 m triethylam ne the

m xture was stirred faor 17 h at r.t. The solution was evaporated under

reduced pressure and!Pfes reSe(BusH was dirsolied & A90apbr 4V e dti vrief ciuene (1

x 100 n). Th%trﬁ@s[@h&b'%f‘@@%nh@h@@olﬂ@oﬂ RafO1dd toel1RYdC, %Q%trﬂi Q"netth?ﬁm'ir%Sm ting
suspensi on tered he filtrate was washed w ag. 5%

sol ution (3 x ¥ooe pdded follgyeddut i mle@@bwlr@@@o%w@ﬂaw sclgvensmmwawst)rr@nd pH 7
phosphat e buffeg (@ °ée%PQSrﬁn)n Tha-guox%rﬁé’iﬂﬁé:wla@ 3"\%%1{ i onOﬁFB 483@SO4,

filtered and evaporated. The residue was pur| r omat ography
usi ng et hyl acdtiethganingax &Aanl(dry QﬁFawaSeddde@ﬁImesglwer123Aﬁelgactd92%wazsf the

i1 comound ol N0 GHEAS) 1o O el Y3 yen by, 2

H CHWw2), 3 650 fahdh rd Satwfate]d a@.1@aHmplutionH(20CHHDVES adddsl abd t('xé) mittre viasH,

GrO). | 845 Ry B PP P S I Sl B el > ™

PCT/ US03/ 09219 10@ni). Fh&cepbinat organiofaydd SetvRighed Mitopta Z)phdddki? blfferq1 x
50 ml), dried over Na,SO,, filtered and evaporated to dryness. The residue was
purified by flash chromatography using 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 (CDCl3): 1.09-1.28 (m 15 H, CHMe,, tBu), 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,
CHHOtBu), 5.05-5.18 (m, 2 H, CH,Ph), 5.38 (d, 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) Ploxaz)L] OMe

o)
0 X 0
HN \/“\ . \/& \
N CO,Me ! N COzMe
H

OtBu

e

OtBu I

55.0 g Triphenylphosphineoxide and 31.3 ml 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



HZN'\ NMe2 N ZHN NMe2 N =0 OBu OBu A solution of 23.3 g
Z[S(OBu)'P(oxaz) L] NMe2 in 100 m ethanol was added to a suspension of
2. 35 g PdawGogag2®y7 under an at nosphere of hydrogen and th@CEiUshRORINAS
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
conmpound. 1H NMR (CDC13): 1.15 (s, 9 H, tBu), 1.27 (d, J = 7.0 Hz, 6 H,
CHWe2), 2.04 (§.4q ﬂi‘ndﬁl@za)t 0 & Ofhe r%s@t@ng( Aifuredvas SHrtdd ANYR2Jor 28. 1501"I(65p, J =
70Hz 1 H CHW2), (dd,J 8.8 Hz, 1 H, _CHHOBu), 3.69 (dd, J
4.4, 8.8 Hz, sqlvets “@H—l@lB\YT und 6146%@11 prgssuresang, the residus wap qqevappRiss) . 2. 3
Prepar ation of I
Froc- f 3PhPr o- Oﬁ%ﬁmaﬁ gﬁ%{ }(‘f@ 1{.I’IE)CI\/IGvf/éa%1 tlag%sﬁd&e%agg s%lb&ﬂg@g%%léf)g?g |Tth; I

chl oride resi n sploti@swasrwhsbgd WMbeﬁ%Kfﬁ@@-SOlD‘F@E(& P(%O(Unmayd wHS/ phegrhe® and
th t Kk f 0 d d
e m Xture was, Q lﬂf?b dH@:dﬁ'ov ’(@daﬁ 6@%?@3%1?‘]\/@%?% QGJIC{% an

shaki ng was contl nue for 5" mn. the mxture
was shaken for rw'rdmtarvmstﬂ@nmpnn 4Thel ethy] avetatesanflithe suspehsiohfwasweritrded aidt h DCM

(5 x .100 m), fqt% e?a?ﬁ)e &te Wloc%n?e'n)gat%g Q%P%}]( olﬁ(melgp 1 t)rllm(la @gme%%rrﬁaggl €

was dried caréef y and depr ot pI peri

m n. Phot onet r ivere dédedr mdnﬂ]blmsmlmfg fuapensies U dsi mlrFsmneamdpmdi filtared. ddatuct

(absorption at resi.n | oadi of 0,54 emsu ni ng

resin was tr eatfi'ﬁa]f% ‘?’%F %O'@poi’ﬁ b dﬁ’ﬁ%f%ﬁ“ﬂﬁ“plrﬁsé?‘f ditfie 3‘1’&16(1 %yf @? 160

(T n, hWi'JlS heﬂ W Echro@ﬁwg(a]:ﬁy)asﬁh@@thm ace@RJ hefdhe (3 Pad sl B7gitRCI4. UBQSIHOF19
iethyl ether (4 x i

H( 3PhPr o- 2- chl dheotitg ?Wpoupggg F‘lcslfiél%g ;enﬁ‘?‘@ﬁ}ir atlr Iglﬁ&o%/c%&ﬁ) 107%, 9 1, B,

Ac- Cha- pg-Tic 1&%&183&19%14 CBUeDx 882 kddNie2 1(EBS33), 92TH@ 1P ptHEDERI)] 3788-i ¢ was
prepared by Fnoc sol |%0/I|Hp ase synthesis starti

H( 3PhPr o- 2- chl ot @t/ . CHiMes ddH@Eh 1Hutc6 %3{ QMS) mA-y-11 Rbramsd G
reaction 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).

2.2.3  Preparation of Z[S(OtBu) ¥(oxaz)L] NMe;

CO,Me

0
\ E—— ZHN\A \ NMe,
HN\AN

-

OtBu

e

OtBu
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vessel fitted wwth a frit in the bottom (Advanced Chenifech ACT90). Resin
swelling was carried out by treating the resin with DMF (4x1 mn.). The
resi n waswoepnsiert ed usi ng a 20% sol uti on of piperidi ne PETDNYB3/¢LXB mi n,
1x7 mn, 20 mM each) and subsequently washed with DMF (10x20 m).

Acyl ation was carried out by addition of FnocN eCH (1380 ng, 3.9 mmuol),
DVF (8.2 m), HOBt (600 ng, 3.9 nmmol), and DIC (0.61 m, 3.9 mmol). The
coupling was left for 18 h, washed with DM (7x20 m). A small portion was
checked for conpletion of acylation u sing the Chloranil test (J. Bl ake,
CH Li, Int. J. Peptide Protein Res., 1975, 7, 495). The resin was
capped using a solution of acetic anhydride (2 M and DVAP (0.1 M in DW
(20 M, 1 x| Om n24ang2§m@q@&a&m®mn@@ a1 dY200 fol Ae@fdndlahd thehe

resin was deprotected, washed, capped and washed as above and coupled wth
FrocTi cOH (1. 5@olgt1018wgs mnhd)to Ctr"@r@ golutipg of 18&@%[11) S vRIPEAs adepd71 m |

4.16 mol) in %rcgtwas vel 95 mﬁ?g'ﬁk ﬂnxtit{g%dars%ﬁﬁga%ﬁe; %trﬁt-&deﬁzt%ﬁi%eﬂ

capped and washe above an couple 1.35 g, 1.95
mrol ), HOBt (0.T8egpelutio®Svasmehtalizert withl ICN(BCB ezl me',chatlol%asnfrmpgrateqﬂt underd DMF

coupl od wi th FRLCRUERT L TG MR oA BRRA FPH APRT PRI 400V 2

(0.61 m, 3.9 rrwdcedwitBD@MDVE f0OrmB. The Oephintdeatann lans wes hirisdjo was

carried out as ,abgve .and.ca n per ar e t acetic
anhydri de (2 Ml\%é%g“’ B%ﬁﬂ-e’d (‘6&)‘? aR)?’aﬁAﬁsrjﬁ Bii uefﬁ@ﬁ%fstg%v‘?ff%aég%ﬂtdﬁl%w esin
was washed wit hh%t(oﬁmeomcbm OMEOA feBadd@ionrsif ) 1.3 BIFAGBY, 3x4@ EDQL, a6anldr i ed
in vacuo. 69 WD,03/082197 PCT/ U§03/ ?219 The r Sl n wa treat eﬁ \9/| t] 33 m
DCM / trif | uor GETREMBINe Lokt ¥ c Tmahylangng . txdr%cmrldf Yy 8 f it er ed

and washed wi t h‘rt&ﬁreﬁﬁnn@@é ittire fadasied Ranal h At ACahe GoluBéh traf 8vaggor3a)edand 100
m DCM 250 nl n-Hexane were added to the filtrate, the resultin

suspensi on was YBeipesispbpressredng fesesulng residie s icpgrarrasd (Y"d@\i%lb?ﬂﬂgt & with
n-hexane (3 x 300 ul). )Thk Qestul §yad takSB uf npioocrﬁpétﬁytéeetgeathﬁ@ﬁlaﬂgtus&lﬁmlﬂl e-

(3PhPro-CH. The residue was dissolved in 5 DME and cooled to C.
After additi orvasflilismd ang thadBirate gus wemws(h@qsé‘)’\lilé§@2§q_l}t%§ X3l mﬂ15 ny
EDCI, aq. saturated NaHCOj; solution (2 x 100 ml) and pH 7 phosphate buffer (2 x 100 ml).

The organic layer was dried over Na,SQOy, 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 (CDCl): 1.07 (s, 9 H, tBu),
1.22-1.26 (m, 6 H, CHMe,), 3.03,3.18 (2 5, 2 x 3 H, NMe3), 3.51 (sp, ] =7.0 Hz, 1
H, CHMe,), 3.65 (dd, J = 4.0, 8.8 Hz, 1 H, CHHO1Bu), 3.78 (br m, 1 H, CHHOtBu),
4.98-5.09 (br m, 1 H, CHNHCO), 5.10-5.21 (m, 2 H, CH,Ph), 5.70 (br d, ] = 7.3 Hz,
1 H, NH), 7.21-7.45 (m, 5 H, Ph). .
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the solution was stirred for 1.5 h at 0 C and another 16 h at r.t. The

sol vent was renoved under reduced pressure and the residue was dissol ved
in 80 m wolwlos21aret ate. The sol ution was washed w th aq. PE¥USHB®21%50! uti on
(1 x 40 m), saturated aq. NaHCO3 sol ution and pH 7 phosphate buffer,
dried over Na2SO4, filtered and evaporated to dryness. The residue was
treated with 20 m of TFA / water / thioanisole / 1,2-ethanedithiol I

triethylsilan . 5. 5:5:2.5; h r.,t. The product was

preci pi t at ed gyﬁgdZT%ﬁnﬁgﬁQﬁ%ﬂ%@&%ﬁ?ﬁv%ﬂﬁﬁﬂé?hy| ether to the solution

The suspension was centrifuged at 3300 rpmfor 10 m n, the supernatant was
di scarded, the precipitate was resuspended in chilled ether, centrifuged
again and the supernatant was once again di scarded. The precipitate was
di ssolved in acetonitrile and O, 1% aq TFA. The organi c sol vent s\were
evapor at ed under reduced pressurg and the ag. solution was freezg_dri ed.
The crude product (931 ng) was pup+fied by HPLC wusing a gradien
acetonitrile in 0.1% ag TFA to y¥Yeld 584 ng pure Ac- Cha- Gpg-© &

Tic-N e-(3PhPro-[ S P(oxaz) L] x TFA. The product was chayacteyized by
mass spectronetry, ZNNAM M Z ﬁMe]g064- 57, (MENS_ 1 o3 _NNe,
Exanpl e 3: Preparation~Naf-Ac I'C N e /3PhPro-[S iT1( ox&z)L] 2
(P51) This peptiodom neiic was prepared using simlar rethodol ogy to that
descri bed for Exanple 2.#& but on a gnmaller scale using | ess resin, 25 m

reaction vessel and 7 m\s[qﬂ;uvent portions for swelling, washing, capping,
deprotection and coupling during solid phase synthesis. Coupling on PPhPro
was performed using FnocN eOH, HOBt, DI C (3 equival ents each) for 16 h,

coupling on Nl e wa hA i METH {® s8kmans FAsPEA (3.2
eq) for 1.5 h, cou%T ?ﬂgt%gngﬁ%?g g&a@ﬁ%ﬁ%@?ﬁ%@m@&r (Pnc) C]t-l HCBtS, DC (3

eq each) for B8ddd tocowppensign off 239@ RI47 (924)9mndexCHy W80 2f dydrogengng was

was carri ad odte BoSt g eetred b Brad ST hpdhch d ARG Al PR P 00

4- et hyl nor phali e (firgte) wasnedbbragtl 0 digndserto 1gihe dAd gt (90%) .offthe tiB h. The

resulting mxture r ) r S t residu t,L eat ed
wth TFAY T abPole AFSARRGhED TSI MR oR & 7 TR AR hETe
85. 5: 5: 5: 2. 5: 2.64q1s, 315, MHA! 3.0413.23 The, Px GAHCN M@} 3p5eGbpl +at.edizby Bddi ng

TRERD KT T OO

CHHOtBu), 4.14 (dd, I =44, 6.5 Hz, 1 H, CHNH)).

2.3 Preparation of HPPhPro-2-chlorotrityl resin

A solution of 7.4 g Fmoc-BPhPro-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 was 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 ml DCM

and 80 ml piperidine at r.t. for 160 min, washed with DCM (10 x 100 ml) and
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The crude product was purified by HPLC using a gradient of acetonitrile in
0.1 %ag TFA MALD -TOF M5: MZ = 1038.70 (MH), 1060.36 (MNa+), 1076.61
(MK+). Bwearsplog2197 Preparation of Ac-Cha Arg-Tic Met /3Pl RPTarsp809219

Y' (oxaz) LJINMe2 (P33) & Ac-Cha-Gpg-Tic Met /3PhPro [S f' (oxaz) LINMe2 (P60)
Pepti odom netic P33 (Arg) was prepared as described in Exanple 3, except
that the resin was coupl ed in coupling step 1 with FnocMet OH i nst ead of

FIOCN eOH. VALl iR %gb%{&; et O vdprtd giv Q437 LR b S

(MK+). Peptiodo was prepared as described I n Exanp

except that tidesnresin was coupled in coupling step 1 with FrchEtO—l
instead of FnocNleOH, and in coupling step 3 with Fm)CQJg(Pm:)CH HOBt
DIC (1.5 eq each) instead of FnocArg(Pnt)OH, HOBt and DI Cl& each) .
MALDI - TOF MS: 2.4 Z Prepygtionaf A¢dhyp-Gpit Po-Ne-EhRro-[SEesaml.ENMe: Bp&par at i on

hc- Cna Gpg- 11 o- Vet (0 TPRBABIBTet” iy BEEEEY by HEE safidfrdsp Syntheic staring 5
(Ar gl) \C/iva_s pr epmtleHBBlsPrdésa&ﬂqrdrtadrl phioﬁkeanwhéZAE6 ngg d Spnmphan a thelresiion was
K/KEII?)I -eTC]Iznl\/(léOu I ?Hﬁﬁff)“fgh %ﬁnﬁﬁi%@%’\@%{iﬁ%ﬁO%d%fn%abﬁe&?gg? C\T/iagap_)lr epar ed

as described in Exanple 3, except that the resin was coupled in coupling
step 1 with FnocNEtK@CﬂWeilmt\wcbaufed defrby Meatdlg the airsdl with &Mﬂbl(%’lgnmt)ep 3

wi th FnocGpg( PR 03/ 7 19
each) instead ﬁ?grﬁsﬁ%gﬁ?ﬁ%ﬁt 11%@3{‘0% T‘ﬂz%?o@ fgd)eeac nDWBﬁsgg:? . MZ
= 1(()%8 73 ( MHthin, 20.241. ezm)(dm@ﬂﬂ)s,eqlﬂehﬂﬁu&&eﬁl\ﬁﬁﬂj DMEX @litp2emb). ARylkepar ahs on of
Ac aArg-Di sc- Met - S X ( 2 P40 - Cha- | sc- Met
/ 1PhPro-[S / (camz%ﬁg “ﬂ%’vﬁfﬁm‘iﬁg\ﬁ@%@%?g’ D?R%%E%ﬁg as P33
in Exanmple 4 %O@ﬂig,@@rmﬁlbla,tandﬂjle (06$Inﬂ yasnrfsl) (he Goupling G lléMprI8@p 2 with
racem ¢ FnocDi scOH i nstead The resul tl@ﬁg %wo di ast er eoners

wer e separ at edVaihed fathy P ?M@nigt épsmad' PRYOR VS o T ogeredn ftile in
0.1% aq TFA. Eaghtst ﬁélﬁg’tl%om%raﬂﬁ%ét sRImkied camndri, %ﬂnmtmﬁuae $roteih RRG[ t he
"fast" fracti on g_ suffixed -1 in the conpound nanes) r. the
7, 495). The resm was capped using a solution of acetlc anhydnde (2 M) and
DMAP (0.1 M) in DMF (20 m1, 1 x10 min) and subsequently 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(Pmc)OH (1.35 g, 1.95 mmol), HOBt (0.3 g, 1.95 mmol) and
DIC (0.305 ml, 1.95 mmol) in 7 ml 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
DMEF for 3 x 20 min. The resin was washed with DMF (12x20 ml), MeOH (3x50
ml), Et,O (3x40 ml) and dried in vacuo.

69



"slow' fraction (suffixed -2 in the conpound nanes), and tested separately
in the subsequent biological assays. MALDI -TOF M5 (P40-1): M Z = 1042. 67
(M), MB3B®R1YMNa+), 1080.63 (MK+). MALDI - TOF MS ( P40- Pr1/ushi09214042. 69
(MH), 1058.66 (MNa+), 1080.62 (MK+). Peptiodom nmetic P41 (Gpg) was
prepared as P60 in Exanple 4 except for that the resin was coupled in
coupling step 2 with racem c FnocDi scOH i nstead of FnocTi cOH The

resulting two di asti.eonphs; Meka BRPA Al BEN cihSicbil/ HRKCash fR11yST ng 2

gradient of acetonitrile in 0.1% aq TFA Each stereol somer was isolated and
denoted a s eiathédr for 46 mihafltered ﬂlatWﬁ@ndéVl@Lﬁﬁmk@@MitﬁlﬂimﬁWa@dnb@e% nanmes)

0 th I t d
se[)ar at(:ael ysi (rz\l\éfclll({eligg;l gféd Egdrﬁ[h ﬂ&ﬁo ica &a@%gwﬁq%?ﬁmé K;}E?d?‘g éas e

= 1068. 43 ( M%l)esulﬂﬂg)ﬁlsﬁcﬁls(OMWB)s evaIMMtal 10T GQynéds apP4lie- 12);1dud Whitoelf@[ﬁ&at@ ( M—I+)
1106. 36 (MK+)

(P69} & Ao- CERs 8‘%‘%‘{?8‘ et FIE%% o i ep-%( Fehfigtbusrzv ey

HNI e- 2- chl or ot pRHPyd-OHe Shé rekliae fmas didsobasl lﬂﬁeﬁlafrsi‘d)l\tﬂElaﬂtgccmleﬁ tb@reCrafflendol ogy
to that described. in _Exanple 2 ep 2 fr Nl._e ) d

2-chl orot ri t yl 2ddKjoB9f fa2 F%HﬁB(‘ 765435“3 gﬁﬁ%‘gg})ﬁ C"ﬁg%g%‘?lg@ﬁg g,
0.83 mol / g, NEBE%Q!uH&ﬁ"%@? sﬁr&:dﬂoﬁ'l@ W at// °® aﬁmal%tﬁaqlahpﬁqttr TThe/ bol¥e@ ivls
(loading: 0.50 nmol/g 2 Preparation of Ac-Cha-& b@iﬁpm:) Ti c- Nl e- OH The

pept i doni met i c@m%%u eépra%ad pEIsHe andithe Fesiue Hgotisgived dnidPaml ewdcri bed
for Exanple 1. 'ﬁ:e%ﬁ E&&tﬁ)ﬁwag Qva@lﬂaq vﬁ@l"ﬁal %ﬁmﬁbﬁgluﬁ%g )124(HM O§a9$r£tbc§ yI

resin (2.52 Q) performed usin
mol ), DI PEA {D N%QICiﬂz sonumn ande)7 ah@pMQ)bQﬁerCﬁitle(dloV% 1@23(14: BGWII(} in 7

using FrocCpol Areti B iRy T icle (i BiaiinBY e MSTEEVMER P14 i
(Q. 27 m, O. Gﬁlolafmsd)ly /i h2-6thahedidhe] 6\eethyldlane 8Ad: 5(:5)21[512| fog 3on h@jg twdbe done
W th FrocChal i(tht sy feﬂ:]@lggtSV agzhgg E‘%&%(OQ %leg dleé ethe 0. t%ne so%luo%l C (0.53

m, 1.35 mmol§© ron ¢ouplling was thecked
by Kai ser The suspension was centrifuged 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 (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-fPhPro-[S ¥(oxaz)L][NMe; (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
FmocNleOH, 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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test or Chloroanil test, respectively (E. Kaiser, et al. (1970) Anal.

Bi ochem 34, 595; J. Blake, CH Li, Int. J. Peptide Protein Res., 1975,
7, 495). wptoawsfibnal acetylation, resin cleavage and evaporaiSsoaow2{anal og
to exanple 1.4) 1.59 g crude Ac-Cha- Gopg(Pnt)-Tic-Ne-OH was isolated. 7.3
Preparation of Ac-Cha-Gyg-Ti c- Nl e- NHCHZCHZPh (P69) A sol ution -of

Ac- Cha- Gog(Prnt)-Tic-Nle-OH (730 ng, 0.78 mmol) in 5 mM dry DM was treated

with HOBt ( ngoﬂrﬂrg Jwé@oﬂyﬁ@ﬂl& Fn@é@%fﬁ,ﬁﬁé}?@Igj@ _?;ﬁ gaéﬂg?(l)r)S’, ﬁ‘.nﬂle solution .

2- Phenyl et hyl am ne” (0. 45 nml, 3. 65 Mo reaction was stirred
at 0 C for 1. 5cdwpbmgiwas carried o fiiprsidgSHR(OThe YéaxandiiMen 2 eg)aPpBaP dd eghder

reduced pressur nd.the resid ) t.ed wth 10 of TFA / ter /
hioani sol 6 1 P rBeHEaPEReIE AT DA i bl el 8L e b 88857
r.t. The prodissiliingmigie Kapbtapbacday dgaeisngd H0Qesidueofas elated @ith dTEA hy |

o ne” che Somes Rabh e L SRR BT 0 o BRI ALY
mn, the super n i'sT ) tat'e was- in
chilled ether, TEepiddubiuges pr@itiicdns) hdiBng SOPEAINSE SRillcd\RBetiRI CthcRJThe

di scarded. The precjpitate was dissolved I n acetonitrile_ .and 0.1 % aq TFA.

The organi ¢ softesreionyes deph s 0or 40l hupibihan dafedes dreedsdrin exeple 2e aq.

solution was fTReZRIIb&Rt wiHFurfed 9 HPT @Oy 4 ABTie DY a¥BShitBW ih i 18gadpy HPLC
using a gradient of acetonitrile in 0.1% aq. A to yield 256 r’;& pure
Ac- Cha- Gpg- 73 TiHb MALOBA L MBSOV LSO 83 BR80T 640N MG Ph (KRS pr oduct

was characterized by mass spectronetry, MALD -TOF Ms:MZ = 771. 310, (MH),
793. 286 (MNa+), 809.257 (MK+). Peptiodom netic P82 was prepared using

simlar methodgkngplet & t M9Lpar@@SLdrPRELChRLAr RpBIDLSYFINYLINMe,
HNl e- 2-chlorotrityl resin (Exanple 7.1) instead of HI3PhPro-2-chlorotrityl
chl ori de resi n(P3€b&pld-Gly-GnglieMeaBPlitindS éixag L/ FieoP60OH (3eq), TBTU (3
eq) and DIPEA (3.2 eq) for 1.5 h, coupling on Tic was done using

FnocAr g( Pnt) OH, HOBtepti@lomimgtie B eEah) wisarrepagedas dessuibed mgExumpir iy exegmt done

carried out usihly R (5 uPR HC R gipch AR ERRNEIOR SRHRLGED, (50
eq) in DVF at Bm@Nle®©Hl MABRETEF MS:tM/ZA-0t0570H(MHHel (7890 |(MNag), 1084.98 e was
treated as deﬁ@r{jr)bed in Exanple 3. The crude product was purified by HPLC
using a gradie of acetonitrile in 0.1%aq TFA. MALDI-TOF Ms: MZ =
745.61 (MH), 767.56

Peptiodomimetic P60 (Gpg) was prepared as described in Example 3, except

that the resin was coupled in coupling step 1 with FmocMetOH instead of
FmocNIleOH, 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(0)-fPhPro-[S Hoxaz)L][NMe,
(P43) & Ac-Cha-Gpg-Tic-Met(0)-fPhPro-[S Hoxaz)L[NMe; (P47)
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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(MNa+). Exanple 8: Preparation of Ac-Cha Arg-TicNle N(Me)Bn (P71) &

Ac- Cha- Gpg- Tic-NeN(Me)Bn (P74) Peptiodom netic P71 (Gpg) was prepared as
P82 i n BExaopBeszioexcept for that crude Ac-Cha- Arg(Pnt) - TiPCTNISe3/@1nas
reacted with N-nethyl benzylam ne (4 eq) instead of N-(2-phenylethyl)am ne.
HPLC using a gradient of acetonitrile in 0.1 % aq TFA yielded the desired
product. MALDI-TOF M5 : MZ = 745.56 (M+), 783.49 (MK+). Peptiodom netic
P74 (Gpg) was @@%@&h 85 P8O PriiORDIEROBE BXCqPleq! ). WIALDETOREVS:

Ac- Cha- Gpg( Pnt ic-Nle-CH was reacted wth N meth benzyl amne (4 eq)

i nstead of 2- pMéhyLeIHTA @hiihe1120P0CVINAIG 136.6% 8KEht of acetonitrile in
0.1% aq TFA yielded the desired product. MALD -TOF MS (P41-1): MZ = 771.63
(MH), 793.63 (MNa+). 74 WD 03/082197 PCT/ US03/09219 Exanple 9:

Preparation of gfgs fihag. Af Breblh o NG Mek B 6 i 8+ ﬁﬁrﬁbqs%az)L]NMez

Di sc- Nl eN(Me) Bn (P76) Peptiodom netic P72 was prepared using simlar

met hodol ogy t o(P¥Wak Aceldse GppOdsctdet-IPhPro-fS ‘Eozeqpl/NMe: (Bkldept f or using
racem ¢ FnocDi scOH i nstead of FnocTicOH in coupling step 1. The resulting
two di astereoners \B@p‘éoct)e@laﬁ‘rlatw @trg) wirempdenasl P33R Exempls 4istcapt far drhdi ent

of acetonitril 1% T ] | 6.
MALDI - TOF NS (%?iesfj whlyBhdd f %*Ph?e@ %@ﬁ@&%ﬁf%ﬁg@&%ﬁiﬁ@% Rk
MALDI - TOF M5 (]FH&F[Z()OH M2 resultBig 166 diaMbtepmeES@rEpariteblatithe FTGHBL {ik+) .
Pepti odom neti c.P7 red usi Si hodol 0 to .t hat

descri bed for Wﬁﬁm@?ﬁﬁﬁf‘% ‘5‘“@%839 ?Goﬂ‘%aﬁ?fge ?%‘Fﬁ: ?ﬁeg t, DIC
( t1 5 eg e%:]h) dldilSt}e{eaﬁ eﬁﬁerEﬁDC‘ﬁEttg(fBﬁﬁerﬂufﬂi%t—l ibltke efnlgmn?ataﬂﬁks);on tﬁ@uﬂ:Di_rC]Zg
step e resu st.ereoners e se ed a e fin

step using a ¥ %Wgoﬁﬂs“ég’@gor%l‘?ﬁ]i‘q EPIHRURC 1R &PgAeséer‘iloseB@ﬁtﬁltyelat 5
described in Eéil@ h&ltﬁnc;lo 1041/1% sMLNETO?ﬁGISl()P%%ZMR%W@BﬂM'ﬂﬁ); 779. 27
(MNa+), 795.24 ( S 76-}3%_: MZ = 75 1)4{‘ 779. 34
(MNa+) . 795. 311Q5W¢)(MNESéaﬁB$%631®MK¢ eNEM AT B dYISA(@“Q:ﬁh %;;-‘rﬂ@‘*%% NH2
(PI) & Ac- Cha- @gr)]i658.66 (MNa+), 1080.62 (MK+).

Peptiodomimetic P41 (Gpg) was prepared as P60 in Example 4 except for
that the resin was coupled ii1 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. Each stereoisomer was isolated and
denoted a s either the “fast” fraction (suffixed —1 in the compound names) or the
“slow” fraction (suffixed —2 in the compound names), and tested separately in the

subsequent biological assays.

MALDI-TaOF MS (P41-1):: M/Z = 1068.43 (MH+), 1106.38 (MK+).
MALDI-TOF MS (P41-2): M/Z = 1068.42 (MH+), 1106.36 (MK+).

Example 7: Preparation of Ac-Cha-Gpg-Tic-Nle-NHCH,CH;Ph (P69) & Ac-
Cha-Arg-Tic-Nle-NHCH;CH,Ph (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 FmocNIleOH (4.37 g) and 2-chlorotrityl chloride resin (7.45
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Met NH2 (P67) 10.1 Preparation of FrnocMet- R nkam de resin: FnocMet - R nkam de
resin was prepared by Fnoc solid phase synthesis starting with 3.65 g
Froc- Ri nkaioiodesriesi n (0. 59 m nol /g, Novabi ochen) in a 50 ®CT/USeseRiivn
vessel fitted with a frit in the bottom (Advanced Chenifech ACT90). Resin
swelling was carried out by treating the resin wwth DVF (4x1 mn.). The
resin was deprotected using a 20% sol ution of piperidine in DM (1x3 mn,

Ix7 mn, 20 m,eaghh,aid RUPIRIHERS loYyivashed, Wl@2%rc(t&8/l( ?&mr'fdléadmI%M: (10

Acyl ati on was carrl ed odt by addition of Frociet OH (2 g, eq),

m), HOBt (9995¢mpmoBgkq), and DIC (1.01 m, 3 eq) and DVAP (260 ng, 0.1
eq). The <coupling was left for 4 h and the resin was washed wth DMF (7x20
m). Asmall 75 WD 03/082197 PCT/ US03/ 09219 le vvas dried careful ly
and depr ot ect et2wi threpspfion o denCGhar Grg(PmorTiceie- Qr% Phot onret ri c

determ nation of thﬁerﬁéﬁﬁhsmﬁgsu'é@%r@lp@afafeql ﬁ&n@qﬂm} &aﬁm&gryl@nﬂﬁ& 301 n
M gave a resin | oadi ng The remai ning resin was capped

using a sol uti @ﬁﬁcr&edef@TeEX%nI&%h#chY @P@TO(@UW} apch eOUDNREP LIS ﬂN‘W'ZTCthMItY 20 nl,
1x10 mn) an 3 X 4
O0in 1) and gte%??ﬂg? hrﬁédru ¥1(H‘§P§Ib§ge \rl“r&a)yil)e ‘Jéﬂ:g” e 2Lfﬁrr\Il L\ﬂ/ (1:(?J9og’trr1§ﬁ;?ﬂfbc? b.§ F
mocMet - Ri nkami EE’EAr €562hml, 11042mprob pand diniaghicOf @l&@lalaﬁ yadbl)cin Vel RN ( Pl) &
Ac- Cha- Gpg- Ti Ci P pt i

solid phase syn eS| sthl%n%r ?%gogw%ﬁq{?ﬁo ‘}\#elt%gRl nka Eéseggfsrﬁﬁ g@l R% samne
protocol as deBeodCGpedPhgOHRE17ig 0. 6E>¢ampib eHGBt 6 g5 0B trmngl) whnd PI@ (0.27

opr ot ect o0 hEERUEL 59630 Wik 195 BFLLSHTRpgiShe F%s;@&“;neﬁ’*ﬁzf ’
FrocAr g( PntC%O-Fmdrd@iaOPHl(qu 1e35 manih) HT():B*tf (O_gztg lﬁﬁumhbl?%nd ]ETD_ICKP@NEB done
usi ng FnocCha or, er .

acetyl ati on ofq_| &Qﬁ@éﬂ%@é%@e@aﬁe@%@wnﬁw i@&‘?’asn‘f GCtﬁ%g’éleafﬁkzo m),
Et 20 (3x20 in ¢dt.or Dhiceehnilesy, rascpeawamlatma&ea aW(IS"VO)TEﬂall Bioalieat. 34, 595

t hi oanisole / 1,2- thanedlthlol triethylsilane 8 252for 35h

at r.t. The r e%ﬁliak\ﬁ/ag B il It édpet?fl?le Pm%é&ﬁ% MW B> ‘f’&ﬂ éﬁﬂr f‘P?é ety RtiAD,
precipitated framdififatd bid dHoRYioRdsHang BO0Bkample 1.4) 1.59 g crude Ac-Cha-

Gpg(Pmc)-Tic-Nle-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 ml
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 / triethylsilane 85.5:5:5:2.5:2 for 4 h at r.t. The
product was precipitated by adding 500 ml of chilled diethyl ether to the solution.
The suspension was centrifuged 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-
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m of chilled diethyl ether. The suspension was kept at 0 Cfor 1 h and
than treated as described in exanple 2.4. The crude product was purified
by HPLC usDreg/ose19gr adi ent of acetonitrile in 0.1% aq TFA. PEIIDSN3/ICRE MS: M Z
= 659 (MH), 681 (MNa+), 697 (MK+). Peptidom nmetic P67 was prepared as Pl
in Exanple 10 except for that the resin was coupled in coupling step 2
wth FnocGog(Pntc)OH, HOBt, DIC (1.5 eq each) instead of Fm)cArg(Pm:)O—|

s TSR e NPl e Bl s, g W Bt

Ac- Cha Arg Di s¥AEPL-NPP MPWPX &713@1@@@@9793128@6\41\?9& RPR2 {THBBYH).
Peptiodom netic P12 was prepared as described for Pl in Exanple 10, except

for using racen c FRnaRiSERR Naeads GhediiRC ThR i b CAURLIG S PR  The

resulting two diastereoners were separated at Inal HPLC'Step using a
gradi ent of a descaprd: for Esample G.but gsing §Nfe FAhlamﬂmdbmdeXanBle ddgdnstdedd i n

(P12 2) M zm%w%%@%%m%& Rt SR BB 7L oo Bado 50 cd s

descri bed for PthotTic@KAAwp]) IR (3 exeep DIFEA (L3 eqydor b dntaphnpaDlis c¥@s]

DIC (1.5 eq cathl re BaGAREERE,FDRb RER SEE COFET S B e AR AYE n

coupl i ng step ®asdde usig FhiocOopARGORY, BEC ({Y&paafelﬁ)sfot/\kh eTBes;wrtﬂh etupdingt he

final HPLC ste i ng.a gradi f ontr 1% a
ot e e aesRet i Rl P ab i) Rnti ey kB 0 o s FEBRF 1
(M) . MALD - Ted iVBMIPE0 &) for Miard o674 f&9 S(HVH*h)e redanalrgphlgmla’zwaﬁmﬁbaraat i on of

Ac-Cha Arg-Tic Met fPhPro NH2 (P31) & Ac Ti cMet f3PhProNH2 (P80)
12. 1 Prepar at i 87°8pedppberBPsPr o cméamﬂlécfr%%slmn%m&bgp}swgm Fadisatde
resin was prepaf gdiditrife. B2l dre /1 BY.TOFERISS M/AS= ?'4355&1r$: a4, f787.56
FrmocMet - Ri nkam de resin in Exanple 10.1 except for using m)c(3PhProO—|
i nstead of Frno@WeOH in coupling step 1. 12.2. Preparation of

Ac- Cha- Arg-Ti c- Met - 13PhPro- NH2 (P31) & Ac- Cha- Gpg-

Example 8: Preparation of Ac-Cha-Arg-Tic-Nle-N(Me)Bn (P71) & Ac-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 (MH+),
783.49 (MK+).

Peptiodomimetic P74 (Gpg) was prepared as P69 in Example 7 except for
that crude Ac-Cha-Gpg(Pmc)-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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Ti c- Met - 13PhProNH2 (P80) Peptidom nmetic P31 was prepared using Fnoc solid
phase synthesis starting wth Fnoc-(3PhPro-Ri nkam de resin using the sane
prot ocol we® odesupi bed for P51 in Exanple 3, but startingP@irtusos09219
deprotection step. Coupling on (3PhPro was done using FnocMet OH, HOBt, DI C
(3 eq each) for 14 h, coupling on Met was perforned using FnocTi cOH (3
eq), TBTU (3 eq) and DIPEA (3.2 eq) for 1.5 h, 77 WO 03/082197

PCT/ US03/ 09219 j i e DI C (3
PCT] US03! 0921 pwiieb] Bl i ASEIO0E DS FORFH BOTR) Sy DI (

eq each) for 3Dhc-qu&fV{ e)Bi(&76) nal acetyl ation of Cha the resin was treated
as described in Exanple 10.2. The crude product was pUI’IfI ed by HPLC using
a gradi ent of acet disptiodomimetic §72 wasagrepaEsh, usipgl Biromeimdoloey fo #8b. 64

(MH+) . Peptido e
o G e O Fas ory L, i apRRE ERpRfer Bily SRR Fh DI tead of o

DI C (3 eq eachimoaTicfdlip Fovgling sipp 8. ThtarlimOvaEastiyoimers 886 separaiofial |

i?g_ EII-'i4C- (I\I:\Agf?\l( ?%M%%@&%xggg ée&éor‘ﬁtng‘ﬁﬁ 0.1% aq TFA and denoted as

Ac- Cha- (pg- T| cd&erm(eam) ExaHR2 GCMATHIICFOX PID (H72413: M/Z Pr 83 7aMId), @53.55

OH 11 tor ene o YIRSt oM BB R CPERENPE 5 1 QNS | ot 5.
Frocd 2-(2- Amm)rm@)ﬁ)z(m@anol (10 M, 100 mmol) was dissolved in dry THE
(80 m). Benzal dehyde (10.5 m, 103 rrrml) was added foll owed by M5 4A and

he ni Th |
i1 torod and o oncdiPpSCulnihage Vaunkatred wblirhTaE Helfahy Y 8 O,

filtered and ¢ onc
resi due (89 mmisc)nbezrhblsPneml Elaenplea® exckips $@l vsing Hmbcdiipg(P]iHEOH;LHO)Bt,nDID and

t he solution scoo dtoO add and he m xture
was stirred at{lr.§9%gh 1%st%1d #ﬁ@o?gﬁégﬁm q[a@ﬁ@l?&fa ), SR¥P IP%ﬁel?)f 5 N
aq. HCL (70 m3j.. THhess@bhhp@so adhibisbnets twerel deplivted ad diet firdh HOL CNEPGEEgand t he
mxture was eXt r ecl;[.’ceocti a\é\net})rrlllm?_ilnc()l %% a%l %(Fg and Qenoted as described in Example 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 ACT90).

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 ml),
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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conbi ned organic extracts were dried over K2CO3, filtered and concentrated
under 78 WD 03/082197 PCT/ US03/ 09219 reduced pressure to yield 15.3 g

2- ( 2- Benaybaniosaaer hoxy) - et hanol , pure enough for furt her Pcgasnd/en19 Crude
2- (2- Benzyl am noet hoxy) - et hanol (5.27 g, 27.0 mml) was dissolved in

di oxane (25 m ). Na2C33 (10%in water, 35 m) was added and the m xture was
cooled to OC. After addition of Fnocd (7.81 g; 30.2 mmol) the m xture was

stirred for 3.2bmple whBarigd sréfily msdepfb%@ﬂtvﬁﬁltmwflﬁ%dﬁﬁqmﬁfbrQb%ﬁﬁure to
renove di oxan The roc?ul tln??rheff m Xture was extracted with CH2C12 (3 X

75 m). The conpiemege dheyesselting Fage-pinsriding adiyet (Foperpiagrogf and
concent rat ed ursdphm)rgadélfaqulﬁu&aﬁﬂgro@o@hﬁnfii o féﬁémmgrﬂe&h%sfeﬁ?}ﬁéd%h c
9

hr ot at ogr aphy using ethyl acetate exane as el uent

of the title cympdanseluEn efrcefic anhydride (R @ > (Bl BB DAF @ﬁ}mIBIHP
3.45-3.75 (m ﬁuﬁi)and"su%g’eqﬂcﬁ%g(&mlecﬂ‘wﬁD@Fﬁ@ﬁ?ﬁ &gllhaérg)ak%%(l A rggfa%d68 (m

1 H, 7.00-7.45 7. 80

FrocN( Bn) CH2 CH@@@I? @thoﬁzx dR1mob,oandi drighl ir egdue DHEeld B9 gF moskEt-Ritdtenideo
2-Chlorotrityl .chloride resin (4.0 g, 1.2 nmol/g) and the mixture was
agitated for 25 m n. FrocN( Bn) CH2CH2O0CH2CH20H (6.1 g, 14.7 mmol) in THE
(25 M) was added followed by pyridine (850 |, 10.5 nmol) and the m xture

heat ed t . d daf
vae eated L0 98 Flbufii o LKA ARG, 9 1PEY 20\ eI ?@SM)“ crect2
(3 x). MOH (¥Be)®Pahd Et20 (3 x) to give 5.0 g. A small sanple was dried
careful l'y and deprpé Bﬁgné@fctlﬂ rerésa%aﬁdpl?sliﬂ rﬂgc go]hdé;ha%aoér}m%e%% star

Phot onetri ¢ determ nati on of noc-
(absorption at “@bJFquMamldee@isim usbgohhc]gamé prc@oo% asndedchged iﬂnePS 1 in

 doni ; hodol
peptidom met | CEE%}?{%I e?B&Qs‘?%@ﬁ%glltHSIcﬁ:glio%cmm S gc}dlBﬁli‘l%O&g g{eit rs;vdﬁs per?'ormed

descri bed for eprotection and
FrnocN( Bn) CH2 CHROGQHF @l DcQHoAL )y TBTUL(Y leqy &sli DIPEA B ¢q) f3r 2.5 rﬂmbl)p.hng barting

with a deprotection Sien.. %E@C;(g—% %%d% chlorotrltyl
resin was perf g? et u0 Fgm ocf‘ig(%%m‘g&ﬂ\‘ b g9 © MOCNCEBNE2. 5™ eq)
for 21 h. Couph Amgwas dory uhmgwaﬁac@h@ﬂ qwmdmc §3 ageth)Eﬂﬂds G13Aﬁ&)the £hdl PEA
(3.2 e gq) and m? %h(ahegg DIVF _wi coupl i %tlmao 1.5 h.
Coupl i ng on Ti acety atlon 0 the 1€sin Was Washed with DMF (12x7 ml), MeOH (3x20 ml),

Et,0 (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 r.t. The resin was filtered off,

washed with TFA and the product was precipitated from the filtrate by adding 200

ml 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% aq TFA. MALDI-TOF MS: M/Z = 659 (MH+) 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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was carried out using FrnocArg(Pnc)OH (3 eq), HOBt (3 eq) and DIC (3 eq) in
15 79 WO 03/082197 PCT/US03/09219 mnm DMF over 20 h and coupling on Arg
was done wiptoh/ogarer ChaOH (3 eq), TBTU (3 eq) and DI PEA ( 3P2TAp3/092145 mi
DMF over 1.5 h. After final acetylation, resin was washed with DVF (3 x),
MeOH (3 x) and Et20 (3 x) to give 6.67 g. The resin was treated with 50 mi
of TFA / water / thioanisole / 1,2-ethanedithiol triethylsilane

85.5:5:5:2,5: 21 S fof W th
TFA and t he fllEfc‘%’élt’lg I\Ezals,})' ar'f‘étéotr'l’t ?F%lg&‘lﬁr‘fidgrmcs e”e\%lepr eé}s?ﬁ&re r oduct
was precipi t aDéd-My-NHg(Aog) 450 Ml of chilled diethyl ether to the resi due.

The suspension was centrifuged at 3300 rpmfor 10 m n, the supernatant was
di scarded, the preEégﬁbdmimeViasPlﬁeBuspepﬂieﬂai; egchibéd dof Bl herExawplst 10,f uged

again and the su at ant ﬁgﬁi e_nr e was

di ssolved in a%e‘T%% ot PR race 019 E&gaiﬁgﬁgl?g%ﬁgg 1151% \S}gin S{e%el

evapor at ed und&he r@dhmgctwprdamecenmd/etehmpamted eﬂdhmfmainHRBQ sftapem dried to
give 1.38 g of crude

odu 3 ny r| fi by HPLC
usi ng a gradi eﬁ‘iadlt‘?’flt %Hﬁ{‘{ﬁﬂPe /ﬁaﬁ A)alécﬁ&ﬁli?%%taos (reatos ﬁig 1%(pz;ure P98.
MALDI -T]QF VB MALBI- *B@E M9 (PM=) MEeptass qVHB] 667 RUBRHNVasALBRAOBRMSas P98
except for usin DIC (1.5 eq each) instead of
FrrocAr g( Pnt) C]—I(quz@tM(/:zD%é:S l\éh@q 682%”% coupling step 3. MALDI - TOF MS:
MZ = 845.39 (MH+), 867.38 (MNa+), 883.36 (MK+). Exanple 14: Conpetitive
bi ndi ng of conpoundeeptioddviiGetit REEONR Prspdobd vlleanitied Dir1P CanBxhinplevE), bi ndi ng

(DRATS 0507 DRBTHSHORY SipRTEERATmOARICOlhiastad 16 Fos HHOBIARTAL TR 0101
DRB1*0404) usi pg 6udib gowhﬂae%gtpﬁm)d}examm WPAMS%AA&H)JHandl ndi cat or
Ia

pepti de foll owi.ng the gene pr.ot ocol lto et al ( . 1996; 183:
2635-2644), an§maparesRmoIeHL, AfOBY Qimih eWﬁ?h)ﬁ%lCB‘&V“&@?ﬁ er?fé}%n&ﬂ? Wit h

sone nodi ficat Bfa%reoﬁel%%écr@ééﬁaﬂ{eh% e rﬁn§leHP]§@ s@p uSIAFR QeHIEkht bfadBivhitrid00 M
in 25% (v/v) 0 nM sodi um phosphate, 150 nmM sodi um chl ori de H7.5

(PBS) was pr epa(? w A o6 deapEd pofsppritsgyn Branple §t MAHDITKILMG Ppo-16
BSA/PBS for 1 RAYLSsALS (ME+). MALDI-TOF MS (P66-2): M/Z = 671.29 (ME+).

Example 12: Preparation of Ac-Cha-Arg-Tic-Met-fiPhPro-NH; (P31) & Ac-Cha-
Gpg-Tic-Met-fiPhProNH; (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-BPhPro-NH; (P31) & Ac-Cha-Gpg-
Tic-Met-BPhProNH; (P80)

Peptidomimetic P31 was prepared using Fmoc solid phase synthesis starting
with Fmoc-BPhPro-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 h, 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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roomtenperature. The MHC- conpound interaction m xtures were prepared in a
80 WD 03/082197 PCT/US03/09219 simlarly blocked 96 well polypropyl ene

pl ate as wolBosm97to 40 | 2x buffer (PBS, 50 mM pH 7.5, PRTUSKS/0RINP- 40,
3.2 nmM EDTA, 6.25% protease inhibitor cocktail : 0.32 g/l of Chynobstatin,
Anti pain, Pepstatin A Soybean trypsin inhibitor and Leupeptin each) were
given 10 I 0.8 gMindicator peptide, 20 gl conpound solution of the

iate d el ac /1
PR 03 e UL 0B 85" e W e PR AR IR B1C Qs PP B 01D
(W v) NP- 40/ PBS. cobplirgr erc Arpwanilonesing Hnav@klhar@Hi H@Bpéfblq @oﬁm ¢eeli fer 3donpound
and both pepti 9\?{61”&1%5&1%0 Ccﬂgﬁﬁlu%kﬁ% WJaL %Jdeas%%u b@(fm%ﬁfniﬂevl% 2. and

negative contro Fespec ITRY G AT on Xt Ures wererset up i
dupl i cat es andTiwecredd produbamdpﬂrrﬁredb@ HRIAT gsiregt 2 grodiemttod ppeeratriler is 0. 19 gip

bi ndi ng capaci [ a _ L capture plates) were

previ ously coaﬁﬂg‘éwliﬁﬁér:@ﬁ%@'?h ﬂﬁgﬂ;%. 1 (0.01 g/1) in PBS
overnight at 4 C, and subsequently blocked with 200 gl/well 1% (w v)
BSA/ PBS for 1h at rReptidorhierepier dt80r ewasf tpeapmdskﬁsngPW t kx&BS, f60 lsiof t he

IVHC- 1 | - conpoung i cty S5 were ed fr eraction
plate to the ag PD 5(%{1%)0%}1 O#)H‘E IP%eaﬁ]I cgf{%moé;n ?ﬁgigggt (gétf or 2h
at 4 C. The V\BDI[CS(W@cWaﬁbﬁid)hﬁgxteIﬁBrMALWI-‘L‘II@F MOOMYL +\889.19 (fHepE8b&d4 (4 to 8
C) | x DELFIA V\Wgﬁf Wal | ac- ADL- GrbH, Freiburg), incubated with 100 | of

cool ed Europiu ‘eptavi di n conjugate (Wallac-ADL- GvbH, Freiburg; diluted
1/ 1000 with DELFI A assay buffer) for 30 mnutes at 4 C, again washed six
times with cooled | x DELFI A wash and, finally, incubated with 200 gl

cool ed DELFI A Em&mpleelﬁemrem&tzmi @fnA¢-Chhag-ThVIeENGH) CHZ EHB CEN2 GHR0H one

" .
f ior escence. alRLE Hiaie-Cgut ISR JeH PR R B Pl | ac
Victor2 1420 Miltil abel Counter, \Wallac-ADL-GvbH, Freiburg). Table 3a
shows (in bol d)3.lhePrmaraﬁmti oﬁﬁf(iZfBemyyldi (Bhydoantetiony)ethylleowpunicdacidf t he

invention to cg.%%t?i n.N _Ck Bl )gt |ns as neasured by 1C50 according to this
exanpl e. Tabl e B ThE aftthiti es of conpounds according to Fornula |

to the same MHCI| proteins. Figure 1 shows the inproved |1 C50 of P53
(Gpg-contai ning) against MHCI I 0401, a preferred heptanmer conpound of the

1. PhCHO EmoeN” 0" 0n

0 2. NaBH,
HNT">"SOH  _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 stirred atr.t. for 3.5 h. The resulting solution was filtered and c oncentrated
under reduced pressure to yield 17.41 g oily residue (89 mmol). This residue was
dissolved in dry THF (180 m1) 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. HC1 (70 ml). The pH was adjusted to 11 by
addition of Na,CO; and the mixture was extracted with CH,Cl, (4 x ). The

combined organic extracts were dried over K,COs, filtered and concentrated under

78



invention, conpared to the Arg-containing peptide (P51), and Figure 3 shows
the inproved I C50 of P74 (Gpg-containing) against MHCII 0101, a preferred
tetramer wob3N€198/ 082197 PCT/ US03/ 09219 conpound of t he PCEXGSN3/092m9
conpared to the Arg-containing peptide (P71). Figure 3 shows the inproved
| C50 of P69 (Gpg-containing), a preferred tetramer conpound of the
i nvention, conpared to the Arg-containing peptide (P82). Figure 4 shows the

i nproved | C50 Qf qubdipe GaR-16 YR 9M ggl(zmmahm%ﬁéxy) Renphdf g ok amer

compound of the invention, Conpared to the Arg-containing peptide (P71).
Figure 5 shoméumh?éreiaﬁﬁpﬂﬁoved | C50 of P101 (Gpg-containing), a preferred
tetramer conpound of the invention, conpared to the Arg-containing peptide

(P98). Exanpl e Cwie 2dABsentanisodshors)-eihansl (837 A% mmollives| dissokwst einns
expressed on %Z%rl‘glg"%z@@ﬂl% /Cﬂlnggtgl;ﬁoﬁ\ﬁ@%g}agthﬁ&& dfth Hl%(ture VFBR4DW4:

pept i domi nmetic c orrp i ess
DRA1* 0101 DRB1t0ded o ANy AR (2iittion oDﬂ?mbwlloangeBa_Gmmnm) ¢1®| gxturs i wig

6- (bi oti nam do indji cator penptide. The
cells were cul %sﬁ&%déﬁ??&ﬁéﬂﬁf@%gm% xasl(\gboﬂcen (])lﬁderé%if)c n%fa?sﬁfr‘?ﬁo §%%°|3’Ieerrent ed
with 10% heat - idivxetd. v@hetbsiH} écBlmm/cmr& tvak extjacte?d witd CH,@ (@ arfisnal). I%e
om0 P APeBRE B S A NS Bt R by g0, o

t he bi ndi ng assamcémpreﬁsatd sruwfeeldmewsupmeﬁnﬂaﬂy ﬂﬁlshrmﬂl(bmmg@miyalsmg@hﬂ% FCS
at a density of formed | n sterile 96

2.5 6 ce sa
wel | pol ystyr eﬁ%et?WZ}’S’fﬁ“Fél l)pPSa‘fll%@t t%g“’i(? 1%’6\'\%'[1& ‘i“%f’t PERPONRS ppan g @Brrpounds
(16 nM - 1615 MMRQC@%J)_‘@OSA@SS r@hem?egusisr?@m& som), h@om\émemoﬁyd; f4.0ck

solutions in 10% DVS n};é) d dilution were added in
Gupl T cates 1o Gsmof B 4E- bt LR GRTHS () R7 g0 oK AdDi 1 106 FCS.

Cell binding was initiated addi ng 100 of 2.5x106 <cells/mM 1% FCS to
each well. Contlddl & rWé“?‘h% HraesN(BBHt i MH@@VB@‘IOMH%MSPHU on

present in the solution with the hlgiest conmpound concentration. The cells

wer e i ncubat ed TAF @7 net) waspddep to otpityh ghiprade e (49 Bs1-adreolgaartiewi ¢ h
200 | PBS and hyg@f s @.teld fioms %19Ufﬁn%ch(§BC'ﬁytﬁ&@CH{P}Em§ @igﬁfge 14350 ™™
sodi um chl oride, 1% (wW Vv nmM | odoacet am de %
mmol) in THF (25 ml) was added followed by pyridine (850 pl, 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), CH,Cl, (3 x).
MeOH (3 x) and Et;0 (3 x) 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-piperidine 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,0O-2-chlorotrityl
resin was performed using HOBt (2.5 eq) DIC (2.5 eq) and FmocNIleOH (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(Pmc)OH (3 eq), HOBt (3 eq) and DIC (3 eq) in 15
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protease inhibitor cocktail: 0.32 g/l of Chynostatin, Antipain, Pepstatin
A, Soybean trypsin inhibitor and Leupeptin each, pH 7.5) for 10 min. 82 WO
03/ 08219WDB@3081398/ 09219 Hi gh bi ndi ng capacity bl ack FlI APplratse¥oQ2@ ei ner ,
capture plates) were previously coated overnight at 4 Cwith 100 |/well mAb
LB3.1 (0.01 g/1) in 50 mM sodium phosphate, 150 mM sodi um chloride, pH 7.5
(PBS), and subsequently blocked with 200 gl/well 1% (w v) BSA/PBS for |h

at room tenper gliuser AR L aﬂ%&k{ﬁ?gsgﬂ;){g& x?%sdoné %ch'Fn%fcf:ﬁ%h ééh é@a‘rﬁ re

transferred to the appropriate we e capture plate i ncubat ed
for 2h at 4 C (Tre awd DIREABE eghithbUms DME pyeed .St Afte2fi@l lafapdbtionc msined (4

8 0L E TR A S b U e SRR 1

of cool ed Europiumstrep reiburg;
di l uted 1/ 1000 wast tredBidl Rlith a8 saly dfuTFaer) watmr B0himmules AR-ethafizdithibgal n

washed six tines w.t.h cqol h.and,. finall i.hcubated w th
200 | cool ed g%ﬂfw,&s%ﬁ%%ég%e%gzggﬁi% ﬁ#?v@% fé@?&ﬁ@&%ﬁ“ﬁ}”&? arwdsh for
19|ne hour at rodmA expeediluite woe foon@ntraad iuﬂc@étrgtﬁlc%d }Sribssfu%(()ﬂﬁielﬂroﬂti{}&@isu m2
uorescence at Xex Ey3+: 340 nm +, 15) nm ac Victor
1420 Ml ti ab@r%@afawﬁﬁmd%@& f@&ﬁ%&’h@%‘gﬁ}eﬂﬁi %t?l%fl}?&ge.fesf%r he SUSPERSYRY t he
i nproved af fi nigay @htrf@a@dCcanszaONipAg f6:0MPadidShd kugehfitant RBNELQRIHO AREr t ai n
IMHCI | proteins expressed on the surface of cells sa neasured by |1C50
accordi ng to tBrSIREAsTesurpgnied Bychilind,pherygentifugediagyin snd dsngypematantof

Formul a | towarfls oh&eapaRMscRided. I Bid}Re@HREER e HssOR e Al Me®RittilS and 0 94 6
shows the inproved IC50 for inhibition of peptide binding to IVHC protein

expressed on L&FA.c&h¢ sregnic melveptsyipre syaparatidnender sedpredfmsessed and phaser

conpound of t hgohRYERAL RBbze dROIRAESH 1568 of rGRPL O ' P43) .
Figure 7 shows ?he‘i. rovezgi I G50 él?or _?r%h(?gzl tleg)rr\&%?{ g%gﬁ%%@%%ggﬁan%to VHC
prot ei n expr es st phifRedibe S LEasing afradignt of c@papitoiterin Qi it agYFAdo pekf200r ed
tetraner conpo LRk . P&, t\he Arg-containing peptide
(P71). Exanpl e“@“%?%%%@@@%%p%nd@f% Qfteha pl asma The stability of
the peptidom netic conpounds was determined in rat (Charles River
Laborat ori es, Sul zf Berdidompmagise PCHar wess Riopeted LaisorRMBor ¢xespt Sfor zfusing) and

human (Bayeris %%%G&{E’ﬁl%)dﬁ,%&, M8 (E P? @)1 e?éh? %te% moc(Aﬁgﬁmc%ﬁ,r ﬁbht,a nd

DIC (3 eq each) in coupling step 3. MALDI-TOF MS: M/Z = 845.39 (MH+),
867.38 (MNat), 883.36 (MK+).

Example 14: Competitive binding of compounds to MHC-II proteins DR4Dw4 and
DRI

Competitive binding ofthe peptidomimetic ¢ ompounds (1 nM — 100 pM)
was tested on DR4Dw4 (DRA1*¥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 et 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)
DMSO/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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M R Gardner, J Pharnaceutical Sciences 71 (1982) 14-25). 83 WD 03/082197
PCT/ US03/ 09219 Table 3a shows the inproved stability (in bold) of

Gpg- cont awpicagsuenpounds of the invention in blood pl asmapcandofgur e 8

di splays inproved stability (arbitrary units) of. a Gpg-containing

hept amer conpound of the invention (P53) in rat plasma after 24 hours
conpared to the Arg-containing equivalent (P51); a Gpg-containing tetraner

conpound of 't hng%Yf%% d6Ro&r ﬁalyﬁgﬁmé}feeiﬁaté Qs FBwér @ 403? Q&%%P@BS

equi val ent (P1 cont tetraner conpound i hventi on
(P69 conpared 5QJHM@PW§1,2%(W/aZD NPFg, &8 uMALERA, qmrrotaasdwhlbmreffoektméd

compounds of th83b /lenf’ 8?a arAngi ‘Iim Selatin gSo Qe;na sitf) iR Ia &nt
A el bRl AL 9SGRG o

Tabl e 3b shows'i ove oun according to
Formul a | conpheupeptirt eaodn@rwmurgd&mﬂnOt hl an Mmdmam rpapmchag 26r WugompGungpound

concent rati on S EnNy e SPREP S A Sk L FRRGrERIG g Shay GOPE T2

24 hours 1 m @a6pY/HSDRAN 01BN AVKB BNU0T (e030g/HSOTDRA D10e) NDRBE Fe40gr(@ i i t at ed

was pel loted B Behita puGatroBES-2BibeGor St eiies et dip B ant -
was evapor at edccﬁﬁﬂouh&)an@ﬁdtﬂ@éﬁnd@ﬂﬂn{eﬁ@cérﬁﬁdlﬂﬂ@n&\@ﬁ{(ﬂ-ﬁc\ﬁ)ét‘étulsédﬁs%sihﬂe 400 gl
50% acetonitrile, 0.1% TFA in water. After filtration (0.2 gm 2. 00 1 of

the sol utions ¥k @egatize yowtols yespesisplye Albrinfgiactiyp miytprss S@ﬁrﬁ ¥ 1 dlyst ens;

Nucl eosi | 100- yfil&es d-werinCurth@dF9 16AR0urM 0B RinpShfukd. | € 1 n 0. 1% aqueous
TFA in 30 m nut es) and the anount of conpound renaining was estimated by

integration of the appraopriate peak. PBS controls were ep for
unst abl e conpounds HigRRAFAgIcpPacEy hipke FiAy - Plaies, (Freimey, WPLE%rPgaé‘ifgd%erF owar ds

degradation bypl%t)mpéwﬂedimm@b wdhgastiayi 1 iotor Hi 1ﬁ st Re&higdoATI e, i C

conpounds towards | ysosonmal degradation was exam ne i ncubation with

Cat hepsin B | gECusaupmly1blpeked, Wtﬂb@p%@l@ﬁllele/m (Wa) (ﬁ%@ﬁﬁrf@éﬁh ar &% r chen;

di ssolved at 1 f een;
Si gma- Al dri ch, Qz&% % r c r%lﬂ %ol veﬁat&ﬁgoogéﬁe {’&J/ﬁ{léslnnCr ggglglmgqn%?&l?%ur

hours at 37 C wmitmgs a/emdlmxsﬁqndd omctberinteragtion pifie B0thg mmprlateawells of the
enzyme/ substr aga%n{rgtpia(ee z?rfd 190Lﬁ)a1!é/d q&l 2h Jthf éafmlxgeﬁls%é?é @Ja%ﬁ s%?tnﬂgmzvﬁh

4-1 sopropyl
200 pl/well of cooled (4 to 8 °C) 1x DELFIA wash (Wallac-ADL-GmbH, Freiburg),
incubated with 100 pl of cooled Europinm-streptavidin conjugate (Wallac-ADL-
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, incubated 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 Aex Bu*: 340 nm and Aem Eu’™: 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 ICso of P53
(Gpg-containing) against MHCII 0401, a preferred heptamer compound of the
invention, compared to the Arg-containing peptide (P51), and Figure 3 shows the
improved ICso of P74 (Gpg-containing) against MHCII 0101, a preferred tetramer
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benzyl al cohol (IPBA; Sigma-Aldrich, Taufkirchen) as internal standard. 84
WO 03/082197 PCT/ US03/ 09219 Assay buffer was prepared by adding 35 | of a
1% | PBA iwoDMB®219D! uti on and 28 | of a 10000 U 1 Cat hepsi mCBIUS03/09C2¢ hepsi n
D stock solution to 14 ml of 100 nmM sodi um acetate, 1 mM EDTA, 1 nmM DIT,
pH 5.00 or 100 mM sodium acetate, pH 4.50, respectively. 8.8 | of a 5 nM
(or 4.4 gl of a 10 mMV) conpound stock solution (in 10% DMSO' wat er) were

pl aced o 2 dodhdthd EOAEALRAEort UDEarcE imd BASLEARINARpRIARY B thimaddi ng

875 | fully suppl'enented assay er to each tube, ing an
i ncubation at $P@s the ingpraved I shelll® @Pg-cghtaimingp|acprefoaeed tatraken corapringd he

enzyme was i nagcg. . [ 4.l 5 . %.: . S were
kept frozen a ?M%gntv%%b% ??H?%g% tggiﬁsg Cégﬁﬂk%ﬂ%@lg{ez@gz’?l?%?géﬁ%&go| une;
Nucl eosi | 100- tnf@d®d IQs050k RV46 (Gpg-cdBtamn®nhgai®d- 0% ac grefmired itbteamem 30
mn). The enzyne activity.of Cathepsin B.1 and Cat hepsir s . controlled
by incubati onc%?po,&gg &%Xﬁﬂmtéf‘ % %cfo &I%ﬁﬁgﬂ%ﬁn@g‘%ﬁﬁ{@eﬁpﬁpggﬁﬁél Y,

whi ch bot h wer ghoeand gipgbieddegradad]l Yhiddontadnifig) g prefebedpatinds canpaindt i ng
with the intern standard duri.ng .RP- HPLC anal ysi re tested without the
Standard as Ex3nHP EVERIONTCaRIRIeg 1 e ATEAARPOPESHENE PHG st abi ity of
conpounds of the invention against certain Cathepsin enzynes. Exanple 18:

In vivo inhibition of T cell activation from0401(DR4) and 0404(DR14)
chi meric MHCI | Examggleliy: Conpatitive binding o ciibpsads tor ME(SIIPRAtcan dxpRiséd emr r y

chineric MHGC | S that encode the N-term nal donmi ns of the
PRILSPRELE] sol

respective DR ing the peptide binding site) and the

remai ni ng (2nd extracel Lyl ar . donai n r e\ g asm c
domai ns) of the rrur‘?%m eéll%é’%rsbml%l %nfgﬁeeg%ﬁ@oﬁlﬂﬁ‘%g c%ﬁ%g@r?&ét(ﬁ éﬁ%\saﬁqot
deficient of otherteswd ionePrdésas@RADwaanORAHE 01 aDRBh#M40¢y ahdcEGR [D&Iponses

are triggered A i ented .in_the.res tive C-1.1 . bi ndi ng
o Lo nalan  nPRAIORH SERyPLERS it 5 BB RP Bty B AR AE Y8t bi nd <o
DR, DR-transgents agirg@ﬁwpepm.— Tilerrcreu@imfmchurl]viuieh iﬁanﬂ-lgeO (neditdo 9401t 1
protein antigen and different ampunts of the co ant agoni. s e
tested. In thi 945(—?{“3—‘]&}5‘?’ %B?lﬁngﬁ%?‘dgﬁ%%’dwﬁ%‘%]ﬁ’ﬁtgg&ggémmﬁ%g‘ﬁ)i %Hh\?oget her
in conpl ete Freungiamimdj dviitestdatid)amiad teilddsck (&itbor1@¢40-035; 100x MEM),

1 mM sodium pyruvate, 0.1 mg/ml Canamycin and 3.4 ppm B-mercaptoethanol. For

use in the binding assay the cells were re-suspended in medium containing 1% FCS

at a density of 2.5x10° cells/ml.

The assay was performed in sterile 96 well polystyrene microtiter plates. A
10 fold dilution series of compounds (16 nM — 1615 pM) 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 pl of a 16 pM solution of
indicator peptide in 1% FCS. Cell binding was initiated by adding 100 pl of 2.5x10°
cellssrml 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% CO,. After 4 hours the cells were washed with
200 pul 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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85 WD 03/082197 PCT/ US03/ 09219 conpetition between the two conponents for
presentation by DR was tested. Readout of the assay is ex vivo

ant i gen- swewBfsn9activation of T cells fromregional |ynmpoTrusde#e2expl ant ed
9 days after co-imunization. In a typical experinent, antigen
dose-response was investigated, and the curves frommce inmunized with
antigen were conpared to those fromm ce co-i mmuni zed with

ant i gen+conpound. r S r h node
cell s pool ed at equgﬂﬁ‘ﬁgﬁgé<%§&%gﬁ?gﬁ%ﬁ%ﬁ?&%&%?&%ﬁﬁgr?%@ﬁ%gﬁh&gdt%nghe
experi nent al sy@?@nﬂmmgﬁﬂip@ﬂwgmyﬂé§§éwghéﬂQH' 6ﬂﬁm%béﬁﬁla@ﬂﬂgghﬂ%§9y of

the conpound a S Md,Q t e study
fromthe sane %éf?@dg%%fpho%ﬂbé t(Ijg% eren céﬁ?gh Iirjl‘gtélJ SEPI%GSHBS%Q ?J

under i nvest i ghlbcked wmlsﬂé@\dllwblltlﬁ/e (wiv) B§arkBAoralh @peomfﬂemptlytum)n%fml t he
response to Purified ri e onent
of CFA, was te%’f’%jén% Wﬂ%ﬁ ODel Ofl':% [Xsa(% gvef‘:%‘&?% dt@dlf\:/\/sppr‘gr%l%e Vk’(glslognel

i nhibitory eff aetcagthiregplqie afchnme)dtetiédrrzame&, °C.clthepelin denf wished sintiswas ivgh (P69)

conpared to th rg-contai.in i vi, | 82

S o i bi 2 @%«ﬁ?@@f}%9%%@?4@%@#@%%%%% [ﬁletlr{’%bi'g%rel%‘gg)pounds
of dt he inventi giubaféd ef&hilrmaL;Q @co@lé&i’@iréplmrﬂhtrépti\@dly qaﬁﬁlgditbl(ﬁfatljlﬁ@Am-?or‘rpund
under investigation_ was taken ca ating t i bit] rom
the control ovEmbEL Fegdbieg fiined;] moé‘flt%iﬁﬁﬁdéﬁssaé%’i‘%&% o‘n’é‘ﬁi‘?@a ‘%J;bl e 4
shows these espiimiasme@lsixOMBEAkIth cddidl Bl DELYID Ghaniid fingtly, @@ﬁbmmwﬁ@rmounds
of the invention, together with certain Arg-containin EUI val ent s.

Gpg conat ai ni ngd %Bhﬁ%ﬂ?ﬁdQEHEKfee%ha@?ﬁnfan%‘fﬁonl (Yrataesdyr &15iPu Rk ffotrl es in

one or both of ofheg,p-Hi Y&Mﬁb&am@o%eﬁ%t@mﬁ%q ecm@%w%d adg QiR ow
i mpr oved activity or inproved specificity over the Arg- containi g

equi vi | ent. Fuflbbresceneorpeauinls 3&@@mrecmdrign Bo' Foldnal D 11m éW@WCa‘éIPiom ¥4g0in
this assay. 18 Pr.e atio 0- i nmuni sati on Conpounds of
the invention WePE? ?eﬁﬁr@%?t%dwaa@a%n% Eﬁ’(s)lilre%}lrégar ed using CFA (Bacto

Adj uvant Conplete H37 Ra, Difco, Order-No. 3113-60); proteins 10 ng/m in
PBS, inhibitors 5 .Tai¢ Ba §ignssDMSEnprarRAd affaBs, ofaﬁuug’-qelminiamdommﬁnﬂfi pothe wer e

placed in the Batlith 8o MHCAYIHBAL Qb on Bl YiRaddlr IR & hBRRe M)

by ICso 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 ICsg
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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86 WD 03/082197 PCT/ US03/09219 m xture was sonicated at an anplitude |ess
than 40 % (30-35% for tw separated 15 s periods. The emnul sion should
seemt o bwohaswskiand not liquid at this point. A drop of ecwusodepd aced on
the surface of water should not nelt. The resulting enulsion was pushed

t hrough the needle into a 1 m syringe with a needle (G.18, 26G x 1"),

and air bubbles were renoved. M ce were co-inmmunised with 50 g protei n and

210 nM conpound antgganis sﬂd?!vsf 'tﬂ%ahm%rg%d' Sgdrgyﬁys Bo'T'&)O of hGpd-AinkaiRAS

Antigen + Conpound and A are mxe 1 voI/v Theé best results are
obt ai ned usi ngcolnrponndmpf:@lel imverrioneid blpachplagna, sand  FiRuE4S rdisplayk imnravedd wi t h

OvVA. 18.2 I mmu S

ol | ows: ol di By BhRG bt e Ehfiul REkEr Shmblg e Ao,

i ndex finger \A&§3pilnaa:1qﬂasnracwrer 2411=Bodnsawpafedttbléw Mgtcse‘famnt%ﬁqlulvarﬁhfe(l’ﬁ@edl e of
t he syringe was |nserte bo t 1.5 ¢ LT under
the skin and pﬁgﬁgﬁo%ﬁ%l?tg ?Ltraérﬁf F?{P%oufq%(g% Si Venti%'(a)(bk? qz ai(r%?]to\;\%:sg%l Z]j ected
into the nouseconfifigg Quilalst (PI26H); V\e:r@plgdoh’emngndetiampmonmdmsi oéntby ed.

18.3 T cell proliferation assay after co-]nmuni sat inhibitory effect
of the candi da%e*&m%é%&gmmeaﬁ%&e c“‘tofl{?éﬁn?goﬁq‘\né? ent t@@ﬁ’eﬂtﬂﬂsﬁ’ ﬁ% ‘T’Xcel l's
and anti gen- pr @s@ituhdOofaRd Invehtoalcainpsled footibit Aeg- bmhmg@dmﬂm Tathié Bri C

DR4-1E transgenic mce (Tacanic, USA) previouysl n| zed with hen egg
| ysozyme pl us %ﬁ‘éé@ﬁ@vefb?tawzﬁq olg)rof gegBeHngs ﬁ‘?lc%h 3&8“%“??’1

oval bum n pl usto%%gm“ggpdgr}mzr{gm{lﬁhtﬁggﬁqgrd pr ocedur es (Ador| ni et al.
1988, Mueller et al., 1990; Current Protocols in bnnunology, Vol. 2, 7. 21

lto et al., 1996). About 9 day 8-.10 days ter imunisa mce
were killed and ﬁﬁiW%@lé?cké%‘%}@& wege 'FhlB@Fllm% %??aa; Besps %g’éfgé'la{i/m\(})vas

per f or med aCCO&&mﬂn& BoncE@Bh 61 3 @MlandUfié HExthRE hRAShAGRERUHL . oft 0a6t i gen
on lynph node cells frommce that had been co-inmmnised with. protein

antigen and comsicifipuznt Bl enmples werndrawe apd the plasiop grojgies W?ﬁ%ﬂFﬁcg’étEIte@\PY hout
conpound. 87 \EA@ %ﬁél%g %9? nHQEétué%é 89219 whRkiEED Wil ptdinte WA RIBEEPar ed

and di stri but on a 96-
by centrlfugatlon 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 wm) 200 pl1 of the solutions were analysed by reverse
phase HPLC (PerSeptive Biosystems; Nucleosil 100-5 C18, 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: Stability of compounds towards degradation by Cathepsin Bl and D

The stability of the peptidomimetic compounds towards lysosomal
degradation was examined by incubation with Cathepsin B1 (EC 3.4.22.1 from
bovine spleen; Sigma-Aldrich, Taufkirchen; dissolved at 10000 U/l in ddH,O) and D
(EC 3.4.23.5 from bovine spleen; Sigma-Aldrich, Taufkirchen; dissolved at 10000
U/l 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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according to the assay plan below. PPD serves as a positive control for
T-cell proliferation. Medium (negative control) 100 gl HL-1 100 gl cells
(2.5 x 1080malosx=y7 PPD (positive control) 100 gl PPD sol urcomsiie2igg/ m))
100 gl cells (2.5 x 105 cells) [Inhibitor control 100 gl Compound sol ution
(100 - 3.125 gM 100 gl cells (2,5 x 105 cells) Antigen-Titration (600
gg/m - 0.82 gg/m) 100 gl antigen solution 100 gl cells (2.5 x 105 cells)

Wash nedi um 97. 5 %RE’%buﬂfeﬁv %Féﬁre&bfoagﬁﬁéwm&iﬁ%@ﬂgAWbMSG)&hﬁQnm/ m 4
final 0.1 ng/m) HL-1 medium 98 % H Medi um (Bi oWt taker Europe

Order-no. 7720#yd 24 pdpf 2 AOYR0HH ¢athspsie BS o1 (Hathsasip GO staal splytiondp 12 mhgf 1 %

Kananyci n (St 046 aiNtsb@BmledR Mmxt ARl 1 Ok ﬂ*i@r‘ 291& 5.009r $66 HiVr 88ilP
03/ 082197 PCT/ US03/ 09219 St ock sol utions HEL ozyne Grade IIl: From

Chi cken Egg Whieatate,giHyAR0, reqreativelyl 8.8 wpf S mBB(o@@A ;(lﬂqft@ulr& mM) Chinphuad Egg:
S g~ 2512) ST, TTROARRIGH R R 4
reaction was started by adding 875 pl fully supplemented assay buffer to each tube,
whirlmixing and incubation at 37°C. At 0 and 4 hours 400 pl samples were taken
and the enzyme was inactivated by addition of 40 p150% TFA aq. The samples
were kept frozen at -20 °C until analysis by RP-HPLC (200 pl injection volume;
Nucleosil 100-5 C18, 12.5 x 4.6 cm; Gradient: 20-50% acetonitrile in 30 min).

The enzyme activity of Cathepsin B1 and Cathepsin D was controlled by
incubation of Ac-Cha-RAMASL-NH, and QYIKANSLFIGITELK, respectively,
which both were completely degraded within 4 hours.

Compounds co-eluting with the internal standard during RP-HPLC analysis

were tested without the standard as Example 16.

Table 3 (a, b and c) shows the stability of compounds of the invention
against certain Cathepsin enzymes.

Example 18: In vivo inhibition of T cell activation from 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 extracellular domains, transmembrane and
intracytoplasmic domains) of the murine class IT 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 human 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 amounts 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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HEL: Dilute stock solution 1:83 with HL-1 nedium (120 g/m) - final
concentration in well 30 gg/nm.. OVA: Dilute stock solution 1:48 with HL-1
medi um ( BWOoggmnsd1y7 - final 21 g/m. PPD. Dilute stock sol rCrarsodo%o wt h
HL-1 nmedium (100 g/m) --~ final 25 g/nil Exanple 19: In vitro inhibition
of T cell activation by conpounds of the invention | munonodul atory
properties of conpounds under investigation were tested using an assay
that nmeasures Jclilorp rb? erar? rtﬁé 't\95' co%@@rlle%ts?’f({rg%l@&qwmm %Om (NQ@ tdsteal (uMm
and maxi nal |n t|o of certal n conmpoun Figure”9 displays a dose-
response curv eRdadmrmTthaassngmemymmdganﬁmmﬁs apprbes Pi/E cpltsofien régenahs
neasured by a ell. activ n P. t n referred
hept aner conp ié Ofde§ ﬁ}éplfrﬁ%/de%t(liagg %r %-nj ggmgz(c)%ghggﬁr -{(%(%lng)zﬁerm nlgc pepti de
(P51). A dose- amlg&pdmee@unseewasﬁm&ﬂmgamdr ambﬂ:p@umvds frbmtrhiee immerizddomit P41- 1)
is also shown. Figu 3? @1% % dose-res onsedcugvest de+rmnstr%t| ng the
i mmnosuppress?‘\?&g'b?]v(g’ﬁeﬁoﬂpgﬁ o, (o Tharp muce ¢} imimyized, it aieenicompoundy o % of
vari ous pref erTl&dddS@ﬁ‘aipUME‘cuﬁ/fes talefe gdneMedtstng; 1yﬂ§E;no&b7élel],sF15b6]1:d amdquBS The
conmpounds were t FF grpas follows to inhi ?It the proliferative T

|
response of antt Pdd THRROIST (FERRIRSIIAL STeYPy A CREERFYR] HEeR %ﬁ‘? meric

nouse- hunan Chamfs héseisﬁféﬁtsﬁeiﬁﬁeré’ﬂttahu@ﬂlcﬁﬁ ﬁ&ﬁ@@dr@icﬁﬂd Q@t@gdrﬁ& THindkng site,
and lack nurine class Il nolecules (Mil]er et al 199 odsﬁet al .
111C

1994; Current ®MStRYcHHIE Ypre AordpRBPBYsudygrom she Sﬂnmcellmoal pngflifiereji o)
Here, the i mugyzali.Qbnst 8K8e RBhRGRI ufder 88y 30 A8 7ofPhd /B3 %2@-9

vivo, but the inhibition and readout are ex vivo. Transgenic mce

expr essi ng MHOPeeifigiss controbothe cerpersevip thirisied drofginsPerastivy (REHY. fos maigbei at ed
ol ecul e, DRB*,?[%%co\pﬁoﬁerﬁgﬁ@%%@s&w@&m}@s@ﬁgceuT e mce lack nurine MHC
class I'l, and Th responses are channelled through a single human
RA-associated MHC class Il nolecule (Ito et al. 1996). These_ transgenic

m ce represent a nodetrefldshossmpryyed i) itibitosy effeqtif ageafested tetrpgiey T cel |
proliferation assay,dea gr}melﬂh&? (69§ bbifdrePlo hbArE ORISR UHALRT (PS2).

i nvest i gatl on were teste
Figure 15 shows the in-vivo inhibitory effect of a preferred tetramer and heptamer

compounds of the invention.

An estimate of overall inhibitory potential for a 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 activity 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

86



cell proliferation neasured using chimeric T-cells and antigen presenting
cells isolated fromthe | ynph nodes of chineric 0401-1E transgenic m ce
(Taconi c,w098)821pT evi ousl y i mmuni zed with hen egg oval bumPaT(USV&0RY9 al .
1996) according to standard procedures. 1.5x105 cells are incubated in 0.2
m wells of 96-well tissue culture plates in the presence of oval bum n (30
g per well - half-maximal stinulatory concentration) and a dilution series

of the conpoung:. f @/, A0C j e HL-1
medi um cont ai %ﬁégﬁgwﬁi} Oﬁ?%fegtagé}nmr?eﬁ{ %3&89&?}1 4;) I/ a%ea%f’cf?fnﬁogs?ﬁ#%%{eﬁdays.
Ant i gen speci f§ perjode| The ematsiaprshpuld weeas tor teechalnd/ and3naet fgeidyek thisgaimtdArdeor( 1
C/well) incorporati. Iy f r L C1 0N al .,
1900), el 15 arcoiyfTaphly Adnd Mo Bkl hoffl sEX HEIH: Fhe (AL LSl
scintillation eauntshed thiboplCthenkesdldaltd at nlisptizgedyith 4 ndeidlsi ([Gra b, 266G T1 el |

proliferation n.t ment with the.conpound may.he gbserve arison
to control welf ani:%‘ﬁ}% elereﬁ‘:gre%(fVF%eﬁ/pc nglﬁ“pcioél%?ﬁl ﬁmlﬁﬁﬁ%%g%)?é{?ﬁggp
secretion froneil-0&lcombybidisftagenistah ligalipo pd enphiondstoake talidasenietiganon The
Gpg- cont ai ni ng_conpoynd f the, inyentjo i spl ayed subst ant.i al

Pmunomodul at SPSRRRBHaRE FEa o hed [Tl el SOt PR aBhe PR ¢ om
imortalized Tmeglihfunitabkih BELIROPR Mhgict Eoluditddwiagndvaexi mal i nhi bition
(%9 of Gpg conpounds in this assay. Table 3b shows inproved activity (in

bol d) of tetramer conpounds according to Fornula | conpared to those
containing an N2 BRBnMGABNOGBRE&7 PCT/ US03/ 09219 term nating group.

Figure 11 displays g.dose-respagn curye de strating the .igproved

i Munosuppr essi ve ﬂl?ﬁé’?eﬁ @éeC%g aﬁﬁﬁs@ﬁ'ﬁ%ﬁetﬁ?q&&“@' 2‘%‘8?‘3% iﬂ?)entagfoggﬂq ©

(A Gpg- cont ai ni ngth t@nﬁlﬁ@id?ggrgleg?ﬁgmuga li:rmtex tfiiigelrizxmad/s_eplﬁdiedﬁmdaah@d anedoftthe t he
rg- containing peptide - and. Fi gure spl.ays ose-r.esponse
curve dermnst’fnaﬁe??gtalg@ei“ﬁﬁy%ﬂ}%e Fm?ﬁﬁg@ﬁlﬂ’ﬁ?@sﬁlbﬁ? #%Z’i"f’? T(i.‘gtaéllgbarst‘?easured
by 1L-2  secr ety o) uRES the 3ok £RANPuShAI 2Bt 1 n 1S FRNEL 100PaHdsoRvat he

i nvention, conpared ‘to the Arg-containing peptide (P82). Figure 13 shows

t he i nmunosuppiiestsayrio themegnee-t41iss 9 dryspmipe gk illethand lppodes fepoxedy r ed

hept amer conpound of the invention, conpared to a DVBSO control. The

i mmunonodul at org/ properties of the conpounds under investigation
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 DR4-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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was investigated by neasuring IL-2 secretion fromthe hybridoma cell line
T-Hyb 1 stinmulated using DR-transgeni c antigen presenting cells (APQC
under comaiptoBos9IDf  hal f-maxi mal antigen stinmul ation. | LPRTASes/eRION wWas
detected and neasured using a standard E LI SA nethod provided b y the
Opti EIA nmouse | L-2 kit o f Pharm ngen (Torrey Pine, CA USA). APCs were
isolated fromthe spleen of uninmunized chineric 0401-1E transgenic m ce

(Ito et al. 1996) agefEd Bfutldds S8 AREshrdd BRE Hilhinted dn DX DRTUARGEMAR! €

added to 0.2 ml wells of 96-wel] in RPM_rmediumcontaining the follow ng
addi tives (al | 295ty BREY alsa telony.. PRI sorvesces aspogiive cogfraltfamilreell 19
non-essential apRQa@H ds, 1 nM sodium pyruvate and 0.1 g/l  kananycin. Hen
egg oval bum n was added to a final concentration of 200 g/m in a final

vol unme of 100 | of the above nmedium the cells incubated with this antigen
for 30 inin at 37 'C under 6 % C 02. Conpounds were added to e ach w ell
at v arious comdam (repatesofitoppi cally in a range fromO0.1 to 200 M, the
pl ate i ncubated for %)fhlz}ggtl 37 6% C2 and 2xI 05 T-Hyb 1 cells added to
give a final vol ume 1A | in the above nedium After incubation for 24
h, 100 | of supernat@il cersety-ansicengyed to an ELI SA plate (Nunc-Inmmno

Pl at e Maxi Sorp surface, Nunc, Roskilde, DK) previously coated with IL-2
Capture Antibody (BD Pharm ngen, Torrey Pine, CA, USA), the anount of IL-2
was quanti fi ed PARDqpssitivegohitol} he manufacturer's directions using the
Opti EI A Mouse | L-2 kit the plate read using a Victor V reader (Wallac,
Finl and). Secreted ﬂ_o'?ﬁ)?)ﬂ) SF?S’/J“:’?F(@Q;QS”%‘H& brated using the |IL-2 standards
provided in the kit10094 ¥ QF H8BIRMs)PCT/ US03/ 09219 The T-cell hybridonma
line T-Hybl was established by fusion of a T-cell receptor negative vari ant
of the thynmoma |ine BW5147 (ATCC) and |ynph node <cells fromc hineric O
401 -1 E transgéihilgitor boritde previ ously i nmuni zed with hen egg ovalbumn (lIto
et al. 1996). The clgne T-Hybl S. S cted faor the assay since it
responded to anti geL&s’gé&W%Bnds%A@@”rﬂ?P l dr?"%St*ﬁ\’I%i gh IL-2 secretion. Exanple
21: | nzrmunonodul at orgo @eklly/@2fsyx 5 ehgypounds of the invention within nouse
di sease nodel s Conpounds showi ng the best profile (binding affinity,

protease stability, T <cell inhibition in vitro and in vivo) are tested for
t hei r ther apeutAntiggeTientional600 png/MHEO.82 ng/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)

110 s€rum
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Il transgeni c nouse nodel s of autoi nmune di seases, nanely collagen i nduced
arthritis (ClA - a nodel for rheumatoid arthritis; and experi nental

aut oi nmurwo ogngxaphal onyelitis (EAE) - a nodel for mnultipl @cgaises/exis. Cl A
i s induced by imunization with type Il collagen in HLA-DR1L transgenic

m ce as described by Rosloniec et al (J. Exp. Med. 1997; 185: 113). After
di sease onset, mce are treated with conpounds at the maxi mal tolerated
dose s.c. forS ﬁp “ﬁﬂ% , and the di sease devel opnment conpared to that in
mce treated wt vent only as follows: Day Treatnent 1 |nmmunization
(bovi ne G 11 +CFA) @M@ﬁomﬁ@@rﬂb&@d Ghicken SigaWhitgy Sgmalls®dbeldnset 5x
per week for 3 weeks D| Og?rﬁﬁg%$everlty score 1. Erythema and mld swelling
confined to the tarsals oint 2. Erythema and mld swelling
extending fromthe @WI(AlwmlmméhichﬂB@gssﬁmaEﬁ QS 1 AangimbPBBder at e swel | i ng

extending fromthe l e to ﬁgg evere
swel | i ng enconpass @Eﬁ(iﬁgcgﬁmf oP(%?Eé ﬁlni %S%’; éﬁl gg}l}(og% mk

PCT/ US03/ 09219 Fi gure Ifsadghfowsse) he effl cacy of preferred conpounds of the
i nvention (P96, P53 and P74) in the Cl A nouse nodel for rheumatoid

arthritis conpared to solvent as control. EAE is induced in DR4 transgenic
m ce by i nject bdutiapk fcmpsei n ol i godendrocyte glycoprotein (MXG as

described by Ito et . [ 3 ed with
conpounds and st ule%l‘ po\)?\;{ .S%@{ _]_%g;ﬁ%?egl% %Hﬁgﬁm 6%g‘%ﬁ ?/C%%%FA)

14- 36 Conpound i njected csncentreﬂ:toarimimlj;S@ug/dﬂsease [ nductl on or onset 5x per
week Di sease score (}VATBﬂute A QY% olution 1:48 with HL-1 medium (84 pg/ml) <> final 21

pg/ml.
PPD: Dilute stock solution 1:10 with HL-1 medium (100 pg/ml) > final 25

pg/ml.

Example 19: In vitro inhibition of T cell activation by compounds of 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 P53 (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 dose-response curves demonstrating 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 carrying a chimeric mouse-
human class I 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; Tto et al., 1996). Here, the immunization takes place in
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2. Hnd linb weakness 3. Hind linb paralysis 4. Hnd |linb paralysis and
fore |inb weakness or paralysis 5. Mribund Figure 17 shows the efficacy
of preferwed3ogapounds of the invention (P69, P53 and P72CTiusos/im1EAE
nouse nodel for multiple sclerosis prevention conpared to solvent as
control. Figure 18 shows the efficacy of preferred conmpounds of the
invention (P69 and P53) in the EAE nouse nodel for nultiple sclerosis

treatment conpaietndt e i%ﬁl%i’fﬁ)ﬂtan@%aﬁgﬁta?é)éx vivh OHtegdflc shewsptdsneMucacy of
a preferred Gpc- contai ning ¢ of the _inventjon (P69 cogar ed to

onpou
equi vi | ent Ar gclesiit ajoliclgs %ang‘ﬂ%g cie29f thy R essopipted rFB‘Bi%%“

mul tiple scl er%fe%omm?clﬁfyfdb%?éﬂ @ﬁes& RccTRE FHARMAE chads BURRINIR! all Ph terms
of disease treatnment than’t gr npound, despite being treat ed at hal f

concentration (emﬁlsmreo@a@m?élew Oégihﬁo&mﬁle (lemen di)-assygiaipd WBICoglrssIy

PCT/ US03/ 09219 S, r ger sel ect

t he nost appropr gqtk:tgrf%%}mg@% ”ﬁﬁg&% %%l?%gpéjgépgéﬁ%gr 391 ﬁ? tedifl
experiments antiumzm Asss dlsmitagbmistsui t abi ity for use in a therapeutic
conposition for the treatnment of diseases of the inmune system additional
data are collected. Such data for each conmpund can include the affinity,
reactivity, specificity, 1C50- values, for inhibition of IL-2 secretion and
of T-cell proliferation, as estimated in vitro, and DR-transgenic nodels
of rheunatoid @ihrchbﬁpr(ﬁi@é}afl}ﬂSds Ry e sclerosis. The activity of conpounds
of the invention may be conpared agai nst previously accepted therapies or
theraputics for a g hﬁéﬁh@lt%rﬁﬂéfPt of fagcompenndh sndes invpgicatienvee tesfeBdnd of
the invention R%féi& afn%qu?cﬂahsn%t chiftoft MEERR- DRt fiigBD r@,&%@t&@hstherapy
for multiple sc P0Si S e conmpoun at shows appropri ate affinit best
specificity andsbbted fpmethe dgupti midehof dhimerisf0471-8%@ ithnsger¢ ificsr @edonis, 5
secretion, and f. i i t e i r d
mul tiple scl er Itsg:vgn?lﬁ %ﬁl&%gz%(rll At h hQ}[‘ 2% val%uﬁﬂ} ﬁ%;te{) ﬁoggegﬁ?tagéogﬁ?%?gf urt her
experiments. Ssteilaskpercedusst &. 5ma57 cellmdtradm:,uba’tted ireganml eells of 96-well tissue

culture plates in the presence of ovalbumin (30 pg per well - half-maximal

stimulatory concentration) and a dilution series of the compound under test (from
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 observed 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 ICs¢ (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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t herapeutic profiling and toxicology in animals and phase | clinical trials
i n humans. The conpounds of the invention nmay be adm nistered for

t her apeutwo 08/0821pT ophyl acti ¢ use to war m bl ooded ani nal s ®athusazofzunans in
the formof conventional pharnmaceutical conpositions, a typical exanple of
whi ch includes the follow ng: Injectable Solution: 0.01 to 100 ny of
acL!vF ingredient is dissolved in up to 2 nL of an aqueous injection
vehicle to gi " ak ' | ' 2 o 100
ol . The aauga P B o O g5 "and
as needed, usiimgroyeg ramyaesupptEtsive | Broreetiss s aptasurpd by dE-Z sasretion e iile,

phosphate or 966LaLSknN] ERIKALAS AeBIRY PREUhRLA Vo AHGRAT Ahe digni oi LY

adj ust ment agen extrose) added to achieve
i sotonicity. ToataimreghipebtidendP4®Bt i andaFigpreal 180 displaysi an destreasponse curve

phar maceut i cal acceptabl e exci.pi ents il zi S, (for
bxanre.  DvBO HeRIRGRE B Sug B g Rap Sl BupRtl os e 99 L2 §
preservat i ves,seasibrasftR6OX Gagadgainihp)p a agttaineecinpued pEihe inveytion; ypnpza¢d y be a

conpound descr,i bed herei nabove d nvenj.ent | e .present . a

phar maceut i caItPfE%CAggﬁPlgﬁﬁnB’gs%ﬁp?lae ‘f’%%x‘cgﬁﬁ%'ﬁ zfd” %?kagheei I’Wl\}léul’lllt% ?“Sﬁ%ﬁrsévye be 94
WO 03/ 0_82197dRﬁHﬂeH$é§3bf)%%39(Gﬁgd¢Hnmhﬁﬁ@r ad ptedgridhaeptwhérh canpound abrlee ot her
active ingredients. Such conposjitions my be a single package, pill, or
appl i cation cdﬁ‘feélflﬁ’i"r?@mg@\?&oaﬁljwwoﬁg?li ve ingredients, or such

adm ni stration may conprise sequential or repeated adm nistrations of the
separate a ctive i rgee&dingibmotllabryl fropéides af theosvpgismmtisourfdet revestigati@nt i on.

Equi val ents Those skilled in the art will recognjze,, or .ab,

ascertain usi n¥psiBveTBsaed BHmepsPE resosieher frﬂ%‘ﬁg%b%'ﬁif’mﬁﬁ }lg%tﬁgﬂ?ﬁli val ent's
to the conpoungisudiél At ORSranenid Satiddnah@ehtidesus (ARO) hielkeionditdue bf

equi val ents are considered to be within the scope of this invention and

are covered byhalfiaa¥ippl angeystiaulation. ILA secistprypsdeteniad and magsyses wie 2

appl i cations, apd,Rublis@ahE@BSp fividd bhEhe OPHRIAL M Juberr-P At Erhabing@f er ence
as though set forth ful gAgherel n. 95 03/082197 PCT/ US03/09219  Table 1.

Gpg- cont ai ni ng(Tewey Sinsd fUSAe ARGseveegpplated 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-

glutamine, 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% COs and 2x10° T-Hyb 1 cells added to give a final volume of 200 plin
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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a. Preferred Gpg-containing conpounds of the invention. # Pos.2 Sequence
P41-1 Gog Ac- Cha- Gpg- Di sc- Met - RPhPro-[ S(oxaz) L] -NMe2 P41-2 (opg

Ac- Cha- GyobBms21bet - RPhPro- [ S(oxaz) L] - NMe2 P45-1 Gpg PCT/US03/09219

Ac- Cha- Gpg- Di sc- Met - RPhPro- OH P45-2 Gpg Ac- Cha- Gpg- Di sc- Met - RPhPr o- OH P47
Gpg Ac- Cha- Gpg-Tic- Met (O - RPhPro-[ S(oxaz) L] -Nve2 P52 (pg

Ac- Phe- Gpg-Ti c- Met (O - RPhPro-[ S(oxaz) L] -Nve2 P53 Gpg

Ac- Cha- Gpg-Ti c- Nl e- 4 _
Ac- Cha- Gpg- Ti c- NI e- ﬁghﬁ Sk ﬁ?&g?%éﬂé%%%l R es@agshed by fusion of a T-cell

Ac- Phe- Gpg- Ti crewpeorRﬂgwmwx[as@mmzl)d_]hmm th%N Gd§7 (ATCC) and lymph node
ﬁg: E{PZ: %g: E emrs%r menf ( oxaz %%%%?eapgr%l usly immunized with hen egg

Ac- Thi - Gpg-Ti Ce\NIltm-nREMRO et §1S(2063.2]1e] cldiieED- Hypﬁgvaasgiected for the assay since it
Ac- Cha- Gpg-Ti c: | i e
Ao Cha- G- Ti GRS RESP R PSP AT 9 - Byggrtion

Ac- Cha- (pg- Di sc- NI e- RPhPro-[ S(oxaz)L] - NMe2 P61-2 Gpg
Ac- Cha- Gpg- Di sc- Nl e- RPhPro-[ S(oxaz)L] - Nve2 P62-1 Gpg
Ac- Phe- Gpg- Di sExmle R2h PraqnBfodedetpty] adiivisr of Peepaundy gf the invention within
Ac- Phe- Gpg- Di s¢- Met ;.RPhPr 0 S( oxaz)L]-NMe2 P63-1 Gpg
Ac- Thi - Gpg- Di ”‘”Kﬁé’ digsapeinod ’S( oxaz) L] NMe2 P63-2 Gpg

ﬁg: -IC-Itha: gg: B :g_ %E(E%E&%[gﬁhg (x}[? xaz ’}%}ﬁﬁ]ﬁ/é‘g% ngﬂim , protease stability, T
Ac- Thi - Gpg- Di sceliBhipifion RPhifoand B(UX(B)Zd)d_t]sstbm thehﬁBergpe@gpotentlal in MHC-
e o0 B 3 IS TS & 90 e D80 Bt e

Ac- Cha- Gpg- Ti caflrizis NCHNCH2GHB®R folPBuiangid arthritis; and experimental autoimmune
Ac- Cha- Gpg-Tic-N Cha- Gog- Ti c- Nl e- N( M) Bn
P76-1 Gpg Ac- m%e%@@ Mﬁ&gr mafiipie Bk :

CIA is induced by immunization with type II collagen in HLA-DRI1
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. starting 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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P76-2 Gpg Ac-Cha-3pg-Disc-Nle-N(Me)Bn P77 Gpg
Ac- Cha- Gpg-Ti c- Nl e-t et rahydr oi soqui noline P78 Gog

Ac- Cha- GayoTBosMbE- N( Bn) CH2CH20H P80 Gpg Ac- Cha- Gog- Ti ¢- WETARPHPRoNH2
| PLO1 Gpg Ac- Cha- Gpg- Ti ¢- NI e- N( Bn) CH2CH2OCH2CH20H  P102 Gpg
Ac- Cha- Gpg- Ti c- Met - N( Bn) CH2CH2OCH2CH2OH 96 WD 03/ 082197 PCT/ US03/ 09219 m
O c¢7 Uc7 0z rA W 03/082197 PCT/US03/09219 0 C7 U WI

I Z 7O

as control.

EAE is induced in DR4 transgenic mice by injection of myelin

oligodendrocyte glycoprotein (MOG) as described by Ito et al. (1996). After disease

onset, mice are treated with compounds and studied as below:.

Day  Treatment
0 Immunization (MOG+CFA)

14-36 Compound injected s.c. starting at disease induction or onset 5x per

week

Disease score

OuUuO0O0

1. Tail atony

2 Hind limb weakness

3. Hind limb paralysis

4. Hind limb paralysis and fore limb weakness or paralysis
5 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).

93

: I Pilgul'e 1-6 'sLthwsl thé eﬂﬁcacg ok pkeférre,ld dorﬂpox!mds off tHe ihventibn (I@6|

|

|

| | N3mnm H<Z|4Nn ﬂ@ Wuns’u% modd_foaﬂwu@a”@l%ar@nes gogresediq S(Weml
|

1 NI
0z U
VJ a



Q)

z
I
I
U

°d

i
U

Example 22: Pharmaceutical compositions

In order to select the most appropriate compound of the invention to enter
further experiments and to assess its suitability for use in a therapeutic composition
for the treatment of diseases of the immune system, additional data are collected.
Such data for each compund can include the affinity, reactivity, specificity, IC50-
values, for inhibition of IL-2 secretion and of T-cell proliferation, as estimated in

vitro, and DR-transgenic models of rheumatoid arthritis, and multiple sclerosis.

The activity of compounds of the invention may be compared against
previously accepted therapies or theraputics for a given disorder. For example, a
particular compound of the invention may be compared against Interferon-beta, an

accepted therapy for multiple sclerosis.

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 theumatoid 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
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administered together with one or more other active ingredients. Such compositions
may be a single package, pill, or application containing several such active
ingredients, or such administration may comprise sequential or repeated
administrations of the separate active ingredients that include a c ompound of the

invention.

Equivalents

Those skilled in the art will recognize, or be able to ascertain using no more
than routine experimentation, numerous equivalents to the compounds and methods
of use thereof described herein. Such e quivalents are c onsidered to be within the

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. Gpg-containing compounds of the invention

a.

Preferred Gpg-containing compounds of the invention.

I# Pos. 2 Sequence

P41-1 Gpg Ac-Cha-Gpg-Disc-Met-RPhPro-[S(oxaz)L]-NMe2
P41-2 Gpg Ac-Cha-Gpg-Disc-Met-RPhPro-[S(oxaz)L]-NMe2
P45-1 Gpg Ac-Cha-Gpg-Disc-Met-3PhPro-OH

P45-2 Gpg Ac-Cha-Gpg-Disc-Met-RPhPro-OH

P47 Gpg Ac-Cha-Gpg-Tic-Met(O)-BPhPro-[S(oxaz)L]-NMe2
P52 Gpg Ac-Phe-Gpg-Tic-Met(O)-RPhPro-[S(oxaz)L}-NMe2
P53 Gpg Ac-Cha-Gpg-Tic-Nle-BPhPro-[S(oxaz)L]-NMe2
P54 Gpg Ac-Cha-Gpg-Tic-Nle-BPhPro-N{Me)CH2CH20H
P55 Gpg Ac-Phe-Gpg-Tic-Nle-RPhPro-[S(oxaz)L]-NMe2
P56 Gpg Ac-Phe-Gpg-Tic-Nie-BPhPro-N(Me)CH2CH20H
P57 Gpg Ac-Hfe-Gpg-Tic-Nle-3PhPro-[S(oxaz)L]-NMe2
P58 Gpg Ac-Thi-Gpg-Tic-Nle-BPhPro-[S(oxaz)L]-NMe2

P59 Gpg Ac-Cha-Gpg-Tic-lle-BPhPro-[S(oxaz)L]-NMe2

P60 Gpg Ac-Cha-Gpg-Tic-Met-RPhPro-[S(oxaz)L]-NMe2
P61-1 Gpg Ac-Cha-Gpg-Disc-Nle-PhPro-[S(oxaz)L]-NMe2
P61-2 Gpg Ac-Cha-Gpg-Disc-Nle-PhPro-[S(oxaz)L]-NMe2
P62-1 Gpg Ac-Phe-Gpg-Disc-Met-RPhPro-[S(oxaz)L]-NMe2
P62-2 Gpg Ac-Phe-Gpg-Disc-Met-BPhPro-[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-RPhPro-[S(oxaz)L]-NMe2
P64 Gpg Ac-Cha-Gpg-Disc-Met(O)-RPhPro-[S(oxaz)L]-NMe2
P65 Gpg Ac-Thi-Gpg-Disc-Met(0)-RPhPro-[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-Nle-N(H)CH2CH2Ph

P70 Gpg Ac-Cha-Gpg-Tic-Nle-N(H)CH2CH20CH2CH20H
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 Gpg Ac-Cha-Gpg-Tic-Nle-N(Bn)CH2CH20CH2CH20H
P102 Gpg Ac-Cha-Gpg-Tic-Met-N{Bn)CH2CH20OCH2CH20H

96



EEVVMM QdA U4~ Prefered substitutions U R W 03/082197
PCT/US03/09219 MO U 0z 4175 .- rA M R3 W 03/082197

PCT/ USO3/W02310821070 0 UM2 = Cal wO O ZaUU NN2PRT®SM3/209 U 0 O
NtlI7* NOOOzi NaNoON a) 0 (DC11

Atty Ref No: GPCG-PWO-130

97

Table 1 (continued). Gpg containing compounds of the invention



86

z 1 o eSl-ouyopufs
€D

c
e
%) = e = e - +— @©
o
=

Q

Z

I E.m.u“.m-.l._-

- O_E "

@®©

ZUO/O E 1
© D. O&_

Z 7 e - OYIPUINROS|OTPAYR 1O —-rmnememneee-
2 o - “OHCZHDHBTEHOZHY (UdZHOZHOIN-
N o e ozHSenothzHezHO (UE)N-——
ROZROCHIOZHOZHO (N
> Qo T HOZHOZHD (MHBHOTHO)N- -~
> ORI U PEF N

Ll
> £ &S5 HpG A HON
D O E e Y dZHOZHQYEHOIN--m =

-5~ U A CELOBH@ ) N---=-=-==-==--=--

N NS gL TAEHINE

1 m
5 g e RuaHR

oS S irEr>-JonB-g=-EH.
N N E

N« > 1] E®

~0 2 Z N _2Yao—tOngo@N-se
= vam& ....... 9| oL
o NN QN@.@MZ.@WNW@% S

o M=
S e (FH N[ T-(PT

CTC_ © oM
N = N

) B...--@ﬁ.w.mom)w._@h.m ..............

ol eze
byl
osiq

(O BAN

o0 N . n-_ o_ N €
0°%aN. cUiEQmmmeoDm_M_wzmm

(ov)0

050 N2 T MO FHOCON T
o SCN N2 E Q.m@dw;wvm&.ﬁfw-w
EWmCWGE_.ﬁ._H)E
%__)w._z.. 62@.@ «©

Budsin
....... buo  (wid)o
oldud-9 8N  (wov)D

leg I\ 18N ely

Bdo

ayd

9JH

20D
BUOSIN-P
E4N

eyD

[Adoidouiwe-¢
JAsfingoulwie-

Y

Prefered substitutions

S \'4 W \'4

o

(eyo)

o

N © AU B B o

- . S a Do - ©
OUMWWW@@@ 5 Ay @
WLZZ U.F- CEaDwo’ ODa

o - —
ONZaDLWOE I Do

apndad pean



N UmEO EaD
"2 c%oe_ow’o

N EQmLUE< M

66
) mm ANZ

Z

N ZUmO
@HU o EaD
N -
nN_cof£ 1D N~

z
c

a
O
M
. adaaaaaaaaaaaaaa WO
21z 2z 22z 7z Z 2z 2

0z NNE X ~ NNNNN

7_
m ﬂ _J alm
TV SS © wlopulost

@)
S

........ -3 UI@UIRPOSIOIPAYBI}E)----=mmmmmmm
m & SWeIRPosIoIPAYELS)

HF C1 U

oEaD

©T 1Y o £y HOHTIOPHOPHO(UPHOPHOIN =
A B2 HOHEHD OTHOPHO (UGN

o m ©
O B2 e RFIPOHOHO(HIN -

© ®NZ. o
N ©Z L o gy O HEBIQFNO(UPHOPHOIN -~

N ocOED
E oz e BV ZHo(u
O = mw_zmumo HO(Ug)N

Z E - <oCOELD ~ © _EQMT__/UNIOAmIOVZ ..................

~V

............. Lziine € e
oS Nﬁ —ZUd°HO HO(EHOIN 9|l

=5 2efI0HO(HN

o~ €
- GeroT g 08(EHOIN 3IN
N Emt- D O-2-Z-HG(H)N

.Iv...luw m

@)

ol| eze

EAN 1119 ayd
(Ov)0  ulodsw 8JH
Buden eAd-v 80D
(wid)D ulo eyden-v

(woy)n Biy eqN  [Afingouiwe-y
ey 6do BUD oy

[Adoidouiwe-g

Prefered substitutions

.JdZFm/52mLUMI_\Z/|< M9l_ S v N

[

v S| (euo) oy

WZ
~ o [(o s g ) NV ==
LL © O @4 N
UnOOM%v
"o SZS>S

ZR._ o .

NZNCDOWOESDACE

11 -
ZZNOWDDOWO ELUD®E

apndad pea

w O Wm?ﬂmo + 01 Surp1099e (6661 e 30 [woIdfe,) opndad jeIinjeu pesf oy} JO SUOIMIISGNS OIS ISWIBIS) PILIJald O
© Q

WOTJWOAUT 9} JO SPUNOdWiod oY)IN, -(Ponupuod) [ oJqel,



\Y
n
r

n
(0]

[ >
- rcowz
S0 g z
- 4 m rnwnw ~
OyL pd mN
c —_ —
r~mALu cc €
E - "-s5T€e”
OwwaN rVO
c
- _E_E L~._0O
~nh OrwN -
- - .. o _
(&)
= ON~-~ E_Or
o_ 10 v
~0Z —_ —_
D neE o
OX~ - O = C
EJdo c
pza N e~ 0O
o.N _E
(@] . c rl.mmw
o - o C mw
O 1 - = N
$n_._.mn A _
.., 0T o=
mo - = —_—
Z -1 2. mvr
O .- .
O~| nOvIO~M
EcOvc_cn _«
— - - nmo
Ec o
ocw —00._ .,
— Z O 0 =
o . Z c,

Q= nZM o
o — cOr
Zd_ 21 ¥
o o D Z ol
o c0Oo _o©

= cE_=
BO%TerON o
ONM N

— T 7 opel-omd-DEaIIoN oY
O EE o =S=¢

LLl c —

0000 .coh N>

001

P11 PA(IIDSIP SAEBSSE oY) YIIA POJESNSIAUT spunoduiod BYIQ ¢ 2IqeL



NN oo E&»
L E < N Cazc
N ENCO®= >
— MO CZ a. ZHN-1ON-011~(Z13-N ‘N)-Bay-eUuD-oy Biy 9¢d
N N % Azzz= > (LLHGOIHN-01L-Biy-ByD-0y By oold ZHNFIBIN-OLL-UIOBNO-BYD-OY wose Z-5¢d
~EZ D = HOZHOZHOOZHOZHO(UaIN-JeN-01L-Biy-eyD-oy By 66d ZHN-BIN-OIL-UIOBN0-BYD-OY uiode 1-5ed
O N > S C % E €  HOZHOZHOOZHOZHO(UGN-0IN-0!L-Biy-BUD-0Y By 86d ZHN-1eN-01L ~eAdi-eyoov eAdy ¥ed
s m L N O > ng(H)N-o11-b1y-eyn-oy By 16d ZaNN-T(zex0)sl-00dYdy-ten-oLL-Bry-eyo-oy Biy £ed
B8 ._ = “HQBHOZHOO0ZHOZHO(UdZHOZHOIN-18IN-0L L -Dv-eyD-0v By 96d ZHN-1N-011 -eAdE-BUD-OY efde Zed
~0 M +— N E < HOZHOZHOUAIN-AD-011 -Biy-eYD-oy By G6d ZHN-01dUdg-1eN-ol1-Biy-ey-ov Bay ted
o o E cNnoO o HOZHOZHO(UGIN-qiy-011-Bly-eyo-oy By v6d HO-0idUdy-1eW-o11-Biy-eyo-oy Bay oed
. T NO®w ugEWN-biv-e40-Z Bay £6d ZHN-IW-OLL-4-BUD(SOV)-HHUDUEMNED A0V A 8zd
. N m - Q.J oo | HOZHOZHO(BININ-3IN-0LL-Biy-BY -0y By 76d ZHN-ION-IL-Q-U10-BYD-OY uo 92d
< - c— oo ug(eW)N-qiv-oL1 -Biy-eys-oy Bry 16d ZHNASN-OLL-HD-BUD-OY i1fo] gzd
O " cc_ ug(eNIN-A9-o1L-fiv-eyp-oy Bay 06d ZHN-1RWN-O11-0-1D-eHD-0Y ko) ed
© > o - > - o c Znan-o1L-fiy-eyo-oy By 68d ZHNAIBAFOSIA-ID-BYD-OY e} zed
0 i = —— QQIONzooN_._oNzoEn_NIoN:ovz,m_z.o_hmE.m:o.g Bay 98d ZHN-aW-01L-a-Bay-eug-ov Bay 1zd
E= o o) m G UdZHOZHO(HOZHOZHOIN-ON-011-Biv-BUD-0Y Bry 68d ZHN-eW-01 BZEe-Biy-eyo-oy Bay 0zd
NZ U S o 0 YdzgHOZHO(EWIN-18N-01L-B1v-eys-oy By ¥8d ZHNHBIN-01 L BZR-UIO-BYD-OY wo z-8ld
= © nLu 0 _® UdZHOZHO(BININ-BIN-01L-BIV-BUO-0Y Bay eed ZHN-(O)IOY-OLLEZE-UIO-BUD-OY o oL
S
o N g UdzHIZHO(HIN-BIN-01L-B1y-eyD-oy By 28d ZHN-IBN-08Ia-3]je-BY3-0Y affe z-L1d
0. .35 o n YdZHOZHO(HOZHOZHOIN-BIN-011-Biy-eyQ-oy Bry 18d ZHNAIBN-OSIg-3le-_UD-0Y ale 1-21d
N L e o= @ a ug(a)N-8IN-2ud-B1y-eyp-oy Bay 6.d ZHN-1ON0SIA-LIO-BYS-0Y wo 72-9id
@ N TS ug(eN)N-2IN-0gH-Biv-BuD-oy By Z-54d ZHN-1BIN-0SIO-LO-BYD-0Y wo -otd
N N < = - o> @ ug(aW)IN-oIN-0qH-Bry-eU -0V Bry 1-G.d ZHN-1BN-0SIQ-[BA-BUD-OY [eA Z-Sid
n= o D o D.N Z3NN-8IN-oLL-Bry-euD-H By ¢ld ZHN-1BW-0sIa-feA-BYD-OY [eA 1-5ld
S
SECO- .. 6=z ug(a)N-2IN-0sIa-Biv-eyo-ov bry zeld ZHN-RIN-bIy 2] [e-eyO-ov 9je vid
© N n. €0 N © > s ug(aN)N-oIN-0sIa-Biy-eyD-oy by 1-2.d ZHN-1BW-011-9)|8-BYD-oY oe eld
oo N | =S m o a0) _:ma_\,_vz-m_z.oc..mé.m;o.% Bry Lid ZHNRN-0sIg-Biy-eyo-oy Bay z-2vd
NZ SO =z  conN[(zexo)sl-oidudy-aIN-0l1-Biy-euo-oy By 15d ZHN-18W-081g-B1y-eyo-oy Bay I-2id
NN @ ~ E- 9 Yo b= ZHN-81i-011-Biy-eyg-oy By 0sd ZHN-IBIN-bIY L-BA-BYD-OY [eA Lid
cZ o < w = mw_ ZHN-I8N-01 L -Buy-aud-oy By 6vd ZHN-1BN-OLL-BA-BUD-OY A oid
o c = _gobe mwzz -1oN-91 L -B1v-BYD-00-HN-ZHO2HD)-s1g-0'0 VIN 8vd ZHNAIBW-bly 1 -WO-eyD-ov uio 6d
N N S TI EE O Z HozHOZHO(PWIN-01dUdT-18N-0sIa-Biv-BUD-0Y By Z¥bd ZHNAIBN-01L-IO-BYD-OY wo 8d
N N _m L NZ L O . HOZHOZHO(SWIN-01dUdg-1eN-0sIa-Biv-eyD-0y Bay V-id ZHN-1eN-biy 1 -Bay-euD-ov Bry 9d
N N m ~ ) c © £ ZenN-(zexo)s]-01duds-(ONe-olL-Biy-eyo-oy By €hd ZHN-ISYWYY-BUD-OY By ed
= - . W m ZHN-18N-011-Biv-8UD-H By 2d ZHN-1_BN-01L-Biy-ByQ-oy Bay Ld
m < @ =o O mw. ©  zanN-[1(zexo)sl-oiduds-sn-osia-Biy-euo-oy By Z-0bd ZHN-NaT}-198-01dUdg-18N-01 1 -Bry-eyo-oy Biy
> =N Gl Gmd- Wu MA%wwzﬁ._ﬁmxew_-e%na,g -0sig-Biy-euo-oy By L-0%d ZHN-NSTRIN~19G-01eH-01 1 -BIy-ByD-0Y By
N 0O ...~ o ZaNN[1(zex0)g}-oidudy-18N-o1 [-UIO-BUD-OY wo 6ed ZHN-O1eH-011-Biy-ey5-oy By
N > > ...|PF 50 zZ ZHN-1BW08I0-(213)-Bry-eyD-oy Bry Z-8¢ed Z(EHOIN-[(zexo)gl-oreH-011 -Biy-eyD-oy Bay
N N ! o M._ \_ = = ~ = oausnbeag Z 'sod %_ a@ousnbag Z 'sod #_
l
- .z 2 ©
LL ) l
o, afowLown >0



Cn o
! D@L ©
>_ ®© cmc =
0> I © d o™
o unl © . = 201
o o. cd_o=
- L q N r\cm& 914 0L S0L 911 OLL 2L 1EL| 9. 18 00L 19 09 oL | N N iz s (0L} | HOZHOZHOOZHOZHOUEINIWaL-Bdo-eygay 64D zold
U - LL Hﬂ_‘ QB_. gwﬁ el 72 86 03 29 08 29 16 ool <ol 05 oct AN AN 006') 095 ooo'e HOZHOZHOOZHOZHOUBIN-Ten-a1 L -Biy-ByD-ov By 66d
- mM (qo g O
[=} H -H a N n\u 3
N Z &l AN oQE ™ v6  L0L o sr Lg €L | 88 IS 00 9y 00b 99 | IN N | 0S9 005 O00S‘L HOHOHOOHOHOUBIN oL Bdoeud0y 60D Loid
0O _w T avm (@27 )] ¥ 28 [¥43 [:13% 09 93 o8 [:72 N 002< 29 69 AN IN 008’1 or9 0oLy HOPHOPHOOMHOHOUaIN-2IN-OI-Biy-euDoy Bl 86d
ZrSd1mc ™.
-] w ﬂT& AN Q%\ %u €ZL 90L V€L 6€L 6€ <2OL | o0l () ] 6 AN IN le L2 0L 0SS 0.9 FNoIdudTen-alL-Bdoeygoy BdD  osd
D &S I lnq__ & e 96 98 98 €6 [ Fa7Z ¥ 5§ 68 86 9 :18 g8 re 058 134 082 ZYN-aIdudT-PN-olL-fiy-eud-oy By 1ed
Zoc a0 =2
v > ¢ P
o a N av%_‘ g@ 16 9vL SZL vLL L 16 | €01 JA4 6 i ek 8t 1’9 Z6 | 002C 09¢ Oov¢ ug(enIN-aINOIL-Bdgeudoy BID  vid
v} -] ! N & IN o v O N._,W 8 Jix) 06 04 €5 68 10k 8L 96 sl zob 6l 69 1 009'9 098 000'LL uglepN-aIN-aIL-Biy-eygoy BV Lid
. — —
n QO N~
Z ol QmSwmn 9, 2 00L L6 Y& o [ ee Gl W N N N oygy ¥ | 0901 0ZL Oy HNPwoLBleeygoy 60D lod
. T4 % o S IN o8 6 0 1 WN 002< IN iN |22 8 89 L 00e'e 092 009't NFaN-IL-Biv-eudoy  Biy d
' N > o O
.o O
O1E Wil = = 200 = 8 08|90k b9 N N g0t v {1 9F 5 |00V 0SS 00€C valeWIN-aINOSIaBdD-Ry0 0y 03D 1-9ud
m ~~
N k_ W ! m -) @ % mw SL 16 66 66 19 08 S0l a8 S6 62 €01 e 2l gL 00L'L onz't 002's uglepIN-sINDsIa-Bry-eunoy BV 1eid
] 1
—— - (9] © o
N_. > ® O o ww —Ll SiL /8 €o0bL 18 8EL} ** oot N N 114 ozt | 9 gL 085 06 062 Newosig-fdoeuDoy 64D 1-gad
pZd - Q )
N S N ol 5 £ o= -7 0 SL oL 29 IN AN IN IN [ 002< 96 9 098 oy 0/g ANe-osia-Biv-eyooy By L2ld
Z - X C n
N o © N | > o)) % nmw GLL €6  sot rA 4 124 96 rA 4 L0t €2 LoL 6l z8 33 005y 069 009°C UFHOPHOHINBINaIL-Bdeyooy  BdD  Bad
©
> e N L W D os mmw o) e 62 2L v6 8L ] 0oL 8L 1IN IN 0oL 2 AN AN 000'7L oov'e 000'8t UPHOMHO(HINBIN-OLL-Biv-eyDoy - By Zed
"
O >NI_Do o)
~ & €al a.ve 483 oo GLL 65 colL 16 €8 Vi 86 sz 96 34 8°c re oLl ost 002 ZapN-T(zexo)hsl-oidudiien-osia-6do-eud-ay  Bd9  L-ivd
mVuJN N O w - S @ VN IN €01 801 |92 41 18 65 AN IN IN AN 8 € 86 orlL 174 ZopN-[1(zexo)hsl-oldudyen-asia-Biv-euooy - BV L-0vd
N oV l
Nm G S L 3 o8& nd$n LLL 921 OobL % €0l 9L €8 29 IN IN 12 23 9y 69 08S 0ge 08} ZaNN-i(zexo)hsloldudg-{oNen-0lL-6doeu0-oy BdD vd
~ O 1 & S ot ® z8 96 243 veL |73 96 ] 2] AN AN AN IN €l 1e oot [12:1 oze ZapN-T1(zexo)hgl-odudu-{ohen-al-fiy-eyooy B £vd
" N V n —~
L. O [ S]
- o N IND 6D @© & SH Lh (<43 o 80l ¥l 66 G2 Lo0L rd s ool oy st € 081 ove (11574 ZapN-Zex0)hs]-osdudEraINOl-Bd0eyooy  BdD  e5d
NI N _|__. IA_Nz - €0 " d m get -9 621 [5]31 09 18 a8 29 66 25 00k 9e € 1IN [s}%4 ooy 029 ZaN-[1(zex0)hSl-oidudi-aIN-olL-Buy-eyooy  Biy 15d
NOW
o~ N %U&_‘S '66 LKL 0ZL ® 2L Vel big o 86 24 16 62 [~ P 4 061 [1}+74 (114 zapnTi(zexo)hsl-oidudienal-Bdseugay Bdo osd
1] g N QA 2D & :\H 69 16 6 8 or 8. 16 82 AN AN AN N 34 ze 0ze 064 oo TopN-[(zexo)hsl-0idudien-ar-fiy-eygoy  Bly - ged
U y gz ug ure ug (174 u9 (xew) (e (xew) (0501 (en) foson | (1ov0)  (1ov0) vovo 1010 1070 asuenbag °S0d IPQUNN
N a m N G ,_umqan éuLmﬁQ.wmsos_ esnojy UBWNH uewny By 12y rafyy WGAUL NTPING NTRIMa NTY¥a NTRHa | 291 sseid
W © =2 N N m —J — isdases ‘ewserd uewny 1o asnop * 9
W o © M, Qm_ 0 ¢ H 10 9SNOW 1By (uonmmu! % ¥ei pue (Wn) 0501 {wn) 0501 (wu) 050!
[@) I X O X L l (s1un Aeuqry) Hges shesse aaissasdnsunuay| fuipwg 1189 Buipuig usjold
. O O w1 D ) ) Z ) - -
o — O . (7))
Z (&)
) 66 © —— e A M © ~% ” I1 eInuLIoq 03 QUIIDJAI YHM UONUIAUI 27} JO mﬁﬂﬂonaoo ure}aoso Jo m@ﬁ.—ono.nn— ~Numwo—omm ‘B ¢ o[qel],
+— (7]

momaO ﬂmLO\a ﬂw
sS0E€EnwaoacaOcs hzZ

I -
e ~oma.o¢%m %w%oso.z%m Ay




14
© e—_ ©ON
c - N
O (@] N N
- —_
5 cOo N = =2
* oL Z2= 0nZ
gz EE >
- € m E v N |
m y < wn B ! m@z_
— % I Bv (7)) Il 18 MOH
=z @ o zot
= oL & 151
= = I EN 8 sl & o e
W m (90] —~/_ m > @ 66 % 8 o 8 2
. & e 6 9 s0b 2 c
Py { -8 o8 e 4 6
.m m N 5 > etl oz SoL e N w o .
w > e @ N s s 6 L el 09 8 6 . 0L v g e
(@)] N 8 l 8zt N n 18 z €0 ot 08
I N P s g2 N o @ 2 - e g6 ozz
e > S N oo el A o6 z ) oovt o8 o5z
NE & & B so s u a ] 51 oo e
X - o) — L) e e oL o oot ool o oot « L' o0zt z ZvanzERolsl-oig
£ e N & ' oo | | % " o0k n € o0z MeiT-2IN-9510-5)
[ - [7-9 1z €9 ;1] £ AN AN el 10-6d0-eyn-ov
— o - e s atlL 68 L IN ool AN oiz IN-oIN-0510-Bal
e [ L 2 08 oL o N ol N ) 00p - 10-Bde-euo-ay ZOWN
N >S&..F w B o[ e ® NN w N 000l 00ETL oue WIN-SIN-os1-Bav-2 uglo
- .- g . A L
o N = SONT s o | oo 6L o v o ™ . s ow 000'hZ S ug-oy WN o
NI, © 1o z 8L ooe< 6 y N | oo z o000’ o)tsl-oidy u(enin v
. 1 (Rt o1l IN 19 89 0z 00E" o1 i51-2IN-91L-6. Veud
- @© m 1) i3 biL 801 N 69 1 . 0E'E 000" HOZHD: udzHoZHO 11-Bry-eun-oy ¥
1 m N OV 2] cob I i viL o5 [ = IN ™ 009’9 osg 22 ZHO0ZHOZHAAZ SNIN-BIN-0LL-Biy-B 2o L-gid
> Eoc 80t ) 00 e o % 104 ezL | v < 1oL 1IN N oo’} b9 000t UdZHOZH HOZHOIN-SIN-2LL-B2y o UoleH: "
S m N l Zr (V)] mU”- 124 o8 6 sg £ €8 . €L 6 e oot 000'vL o WLy HOZHOZHOIN-2IN-2LL-6: -eyg-ay  HOZHOZHOO! oZHO(NIN L \ad
1] o Ve -Brg-e: ZHO
DN © 5 oe & L €8 o oot st 0g0'8s HOPHOR uB(oNIN-BIN oy U ZHO(IiZHOZH v sed
- e 7 oyt L 20 o0t IN oL ¢ 0P HOO™HO' IN-o1L-Bry-e! ZHOZHOL OIN
Ew o oBh 8 sz . se N N o3t HO(UEIN-o add HOZHOZHO) v ead
L) & Lok L 05 sok v z N ove PO INOLLBIY-B ue( N
! m c (5] N Q » ® st ot 0 t 16 £0L B 004 & ol Y s g 009 006 o O°HO(HIN-BIN-aLL-Bav- o= HOZHOZH o i ved
2 8L e 'L -Bay/-BUD~ 00
N & . m m . m o s 2L 05z oou's Nt o= S A
= < N N nB g8l 2 o 58 15 b 2 % n z o'z 05 ot Zexo)hSl-alaudT- oI UdZHOZHOHIN e oed
10k () / % oot ok 8 suyou -ai-014-6d
L N 005 iournbes ooy
m @®© - © Zo © W €5 _.T —_— 2 o o oo s ve - wrr oo 01z N ooy oL 007 . v zed
=" = N.— n 28 | S 80t ¥ ' ® N o0z 0082 HozHolHIN-S e N
N W 201 e g 1Ll 66 oL o " . INo1L-Bd-e auoumbosyol
— 18 & 6 ¥0 sz ze ose aov'e uEHIN-D 403y Joupuena) L esd
N P m |2 101 -t LBl HOZHO:
[ & 86 G 004 2 1 005 HOZHOZ! 1-6do-ey ZHOO! b
© O = T €l 1L st N vy €8 | W 16 ™ € ooL o 008y ose 005’} Ho(UEIN-oIN-aLL-Bdo Skl :mﬁmxomzufvz 1d
. b - Bl
W O NN 2 ot © Ng AN » ok Wb vl " N o A AN s ze 005 :o~:o~18~:0~:ﬁ§vz.mza_._..mao.m:ou< HOZHO o ; oid
£ o e ) I 29 08 00l NN In ozz HoluaIN-oIN- 00y ZHoluaIN v esd
= I7-%e) g6 0 29 N IN IN 061 UePHOZHOA 11-Bds-eig-ay uatemln b
o o = 66 LLL i | 6 w W o n n oo 008 o0e HIN-omu-oL BB HOZHOZHOO eud
= W N e v 0L S0 o o 00g< o os ) N N oov'2 000t 005'L Zapun]zexo) o UdzH; eHOZHOIEN ’ vid
e SEnNN - %v °Z) _-'/_.m:\ '/ o ou ﬂN L peL | 2¥ N W e_M N " wore  oogL 006's fu:.rm?i:n_u,_ms.u:..m&.m OZHOHIN v 101
- N %) mSU ST o 5 Mv ey o€ o oo " 008') . 000°EE :oNION:oo«:us._oo_wmzuguz;%o?mz HO-Y . v sad
nl X FA By =
— n m N ~N | &k X N asnoW :M”NI ™ ___m. oL | ee 18 %ot v 16 o 0oe'z . 000'E ZHOZHOHO :om:ovz.asvu_‘_..m&ﬁ;ui - AN
. m 0 Jsdowen ‘ewsed vewnH ﬁvm w ¢ GLi IN e 09 st 009t HOZHOZ ZHOZHOIN 18- 100y HOTHOZH: ZHO(GNIN L ged
l N ) BN 10 35| e rew) (o AN obL 1z HOOZHOZ! 1L-Brv-euo 202HoZHO! I3
l N > © n2 . —— vafyr b %»w_v P IN ‘_.z N n o054 oz HO(UBIN-oW-o1L iy v — UdzZHOZHOIN vod
m -2 2o N ¢Qw © = o) s L zm_o.mvw_mv () il sy torz  osg 0% sz._msap.?«.m;u.u« HOZHOZH: HOZHOZHOIN v ead
a 050 -2 00
m o~ ~ a 0 e NPT z,I\m__vn_ ool 0o ot oz oor't o) Oy ZHOZHO(UEIN v ged
m Z N . pUe (N} 050 f423] . 50) Yor0 o Oz shoatdg-on 2HN v e
o m N 1 + Shesse anssaxd ! sald 1010 HOZHOOZHOZH -11-6d0-e0oY b o
o N Y s - S oo o0 v Sioe - o
) -BU;
= m (@)] ! m % Buipuig (u) 050! NIz._u_z.u_._..mnw.m:MM“ ION:UNIDOM‘Z L
o O N N - o ! I g[nurx m fu ! HOZHO{VEN 08d
-—2 0S92 : 0,4 03 0Wd i ot o v
= N n R E)
~ n Jo.1 roooL
1 = l 1 - Sd
S>3 NecSo~ YNm monu T
. - S n O [JUIAUI I qunN
2 OB w10 spumod
-0, 0
soE L TNED SYon 0 ULe)192 JO §
N ownZ Joy Ay anaad
=P ? 0 1 nradoxd [8o13
x = & c n ! 13ojorqg *
E ¥ onl? @) 1q °q
N »
U N {15
n
W09) "¢ 3
eL




Z 71z
o0
vV Vv
Ou z
N2

vV VYV

ZZa=1z 2
i - WO-93B8HIF
x 00 CrlaQ
V=z kuzz

aar vyvry

JZ UNNOaUa,

2
H
X
z

n.

N 1

V 27272S~~~227ZU LVCGC

i uz z

~

c
2 a
a a
15}

16 16 z y F' -

"~ a ad'

avir Vvyvyva

F=FFHT I,;
Sv 8 v r5peTiUSO3/®219 U 8

VzZzazzZz 2z zra?zz?1z

awaaaaaa
a ag Yabl3fl. 08 ¥ /inRbititlbO3/dGSAiBuniSaideofiT cell activatiorof dertdinompounds of

7)

- ' ' [ in n f he i nvention
;gdl CEF ﬁh?%t'&nﬂﬁl?ﬁﬁmﬁ%m%gﬁg& g?\ gf rfasponse to
Conpo mnd _Pos 2 HEIL DDI')( I—IFJI\ QV/A__PPLY ('\/A) P51 Arg 43 1 3 5 PR3 (Tll’)g 68 4
10.2 56.3 (59) [26.8 (34.|4) P82 hRedwton gigesppassir 88) 2 (132) 65.3 (51
9(15)| 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 (51.7) 9 (15)
P71 Arg 78.1 62.1 48.8 21.8
P74 Gpg 51.6 (52.6) 12.8 (38.3) 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
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P71 Arg 78.1 62.1 48.8 21.8 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 wbe8/og31g7 - 3. 2 25.1 95.3 65.9 P70 Gpg 56.1 52. 3 PPIOKOAM1949. 7
(31.7) 41.1 (21.8) P102 Gpg 41.3 31.2 104 WD 03/082197 PCT/US03/09219
Clainms: A conpound having a structure of Formula Il: R2 H XAN VN V~ BW
Rl V R | Clfins:k H2N NH Formula |1 wherein, as valence and stability
permt, Ais absent or represents a sequence of fromone to four amno acid
or amino acid analog residues; B represents a sequence of fromtwo to
ei ght am noAawintboand aaving aatrictu@ndlFognnledli:dues; Wrepresents OR7 or NRBR9,
V, independently for each occurrence, represents C=O C=S, or SO2; X is
absent or represents 0, S, or NR, R Rndependently for each occurrence,
represents H or |ower alkyl; H
X A N V. w
R1/ >~ \Iﬁl v g

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 OR; or NRgRo,

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, heteroaralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, or
heterocyclylalkyl moiety, preferably a hydrophobic moiety, or Rz and R, taken
together, form a ring having from 5 to 7 members, preferably from 6 to seven
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 carbocyclyl rings;
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R represents a substituted or unsubstituted al kyl, heteroal kyl, al kenyl,
al kynyl, aryl, arallcyl, heteroaryl, heteroarallcyl, cycloalkyl,

cycl oal kywalokgsz19het er ocycl yl, or heterocyclyl al kyl npi ePgT/URB3/0Rp¥ esent S
a substituted or unsubstituted al kyl, heteroallyl, alkenyl, allcynyl, aryl,
aral kyl, heteroaryl, heteroarallcyl, cycloal kyl, cycloallcylal kyl,

het er ocycl yi repoasenth et énrtegsy dtoyd lkyl noi ety, preferably a hydrophobic m
oiety, or R2 and R .t aken i gether, forma ring having from5 to 7
nenbers, pr&fErEaT a?Pﬁﬁ?%%Fﬁl ¥ven nembers, optionally being substituted

with from 1kfrébr5se§’eé%1tihttegéﬁﬂ%rﬁ 1anagmar formng a polycyclic structure with
one or nore other rings, such as aryl, heterocycI%I, or carbocyclyl ring
P

. . S,
105 WO 03/ 082 ivdbspepruanssaoniion -4 pehstideni en die niHpagetortpppeaing; tojwhich
represents an integer, from l-2: [ i f =03; IS
absent or represgﬁggﬁ?ggﬁfiéﬁagﬁEnggﬁgﬁﬁ#%f%ﬁE?ﬁgkﬁﬁﬁgéééﬁggo térﬂgﬂgﬁ?ing
to which it i sh@bgagmgémxyLah@emﬁm.fron1substituted O r u nsubstituted 1
ower a | kyl, h aloal kyl hal ogen, hydroxyl, and_ am pq. R nd, R9
i ndependent Ry, Re@ideRe itdepgrdsnfly Jepresend spstiesats F%‘?ﬁt‘?‘i{] grﬁHl é.l 61548 F‘ﬁlfggﬁe‘jo PT
unsubstituted al rogl vl ; ar glkylaraihet eneprad-kill, hetessear vl .
cycl oal kyl, cycl (%%%?@h?yl éﬂ(%lét 3?%?%%%| ,ﬁgﬁd th%t glf ocycl ylral k)’/l , or ere
R8 and R9, takeoydlogkilecycldbakybatkyt,iheteréryelyl dnddrtGotyellakehivevdiere Rs and
optionally being_ substituted with from1 t& 5 Eyﬁggituﬁﬁnts a d/?{ gorning
a polycyciic str et tAkEn RBNRL JAED Gr IRS MEVRE AEID P [fyd METRRISa SPUPRAYY bemg
heterocyclyl, or ;GarRAcY Gl fbi0% 3- substRRRRRUAY/Rffofhk bolyeh@iceitfchle i s
absent. 3. A conﬁ%ﬁlgﬂo c ail:rm 1, vvhesruei n at | east 8ne (l%f 1yk‘,\%ﬂ7 R8, and
RO i s a hydr ophobiith omeasinghre othér rings; sughmasradylohetetogyatyl or e@rbewiclyl nngs
represents 0 or 1 amno acid or amno acid anal og residues. 5. A conpound
of claiml, wherein B represents from2 to 6 amno acid or amno acid

anal og 2t esi duesmpdandAdfcipdyntierif Relsabsant. , w herein B represents from 2 t
0 4 amino acid or amno acid

3. A compound of claim 1, wherein at least one of Rj, Ry, Rs, and Ry is a hydrophobic

residue.

4. A compound of claim 1, wherein A represents 0 or 1 amino acid or amino acid analog

residues.

5. A compound ofclaim 1, wherein B represents from 2 to 6 amino acid or amino acid

analog residues.

6. A compound o f 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 MHC-mediated activation of T
v cells.
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anal og residues. 7. A conpound of claim1l, wherein the conpound has an

i munosuppressant activity. 8. A conpound of claim1l, wherein the conpound
i nhi bi ts Wb@3fexdpated activation of T cells. 106 WO 03/ 082107803/09219

PCT/ US03/ 09219 9. A conpound of claim 11, wherein the am no acid residues
are al pha-amno acid residues. 10. A conpound of claim1, wherein RLXV,

t aken poget Aatompoapd ef elaim dnwhegin the amjno abid residoenge ahthacimin a¢ifrasidues.
wherein the a cyl group is an a | kyl carbonyl group, an aryl carbonyl
group, or an am noal kyl carbonyl group. 12. A conpound of claim 10, wherein
t he acyb. gr awopnigouad bEolmoy 1, yheen R XV, duken tagdberoydpresgnicuscybgrowp.| ower

am noal kanoyl group. 13. A conpound of claim 10, wherein the acyl group is
an acetyl group. 14. A conpound of claim1, having a structure selected
fromthe stAuEdHpOmATHVEain N0Tabkeinl tie a oyl geampsisrancd kgl Earbomytl gro@pan aryl
contai ned preferred subunits of Table |b. 15. The conpound of claim1,
wher ei parbanyd QP 6UHYAME0aKYbeaTRONY BEWPP60, P53, P47, P41- 1, P69, P66-1,
P76-1, P67, P74, P80, P101 and P102 16. The conpound of claim 1, wherein

sai d conpound binds to MHC class I ﬁrot ein. 17. The forrpoun of u%{iai n116,
wher ei i2sai & spap@indsef qlaing Ot whereinghe agyd FpwR iR denzpg! SHEe. & dApTFLAER

claim 16, wherei I I Il protein is selected from 0401, 0101
and 048F"P1Y 2 W%r%%hrgog&ﬂégoglfﬁgtﬁ)ai m 16, wherein said conmpound binds to said
WMHC class Il protein wth an 1C50 better than one selected from4 M 2 M

1M 5 11 and 2Q0 .n ...JThe. f. i erein said
corrpougg' shOWSTS A, Iolffl}%rflﬁ%h‘glﬁesrgmgtg%&f%&u rls%g&{ﬁ;lgﬁr 8™5f greater than at
\IMe1ast_ one of 50% 60°dA; 70% 80%b_ ia_nd 90% 21. The co][rpound4of claim1l,

erein said conpound shows stabili in rat um :
gr eat eH4t ha% m t°fc95‘]?émo]f’ %ﬂ)‘% afﬁégturfﬁ?ecgg%o% % é%%% e%%‘&%l gl?d%%%
107 \/\Dopéé&ﬁaé{%la HRETHESRY Q9% d2Refeted BabumaSE 60 TAIaN bCONpPOSi tion conpri sing

a conmpound of claim 1l and a pharmaceutically acceptable excipient. 23. A
use of the compound of claiml in the preparation of a pharmaceuti cal

conposijki on.ye compound of claim 1, wherein said compound is selected from P60, P53, P47, P41-
1, P69, P66-1, P76-1, P67, P74, P80,P101 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 an ICsp better than one selected from 4 puM, 2 uM, 1 M, 500 nM, and 200 nM.

20.  The compound of claim 1, wherein said compound shows stability in mouse serum after

24 hours of greater than at least one of 50%, 60%, 70%, 80%, and 90%.

21.  The compound of claim 1, wherein said compound shows stability in rat serum after 24

hours of greater than at least one of 10%, 20%, 40%, 50%, 60%, 70%, 80%, and 90%.
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24. The use of claim 23, wherein the pharmaceutical conposition is for
treating or preventing a condition characterized by VHC class |I-nediated
activati owoaB/of2182l | s or expression of an MHC cl ass || piperaisns/e21a

pat hol ogi cal site of inflammuation. 25. The use of claim 24, wherein the
condition is selected fromrheumatoid arthritis, juvenile arthritis,

mul ti pt2 scherpimimace@ticale’ compositian e conpsisingn-adepunpmd difatdties, 1 and 2
nar col eps sorb,am S, yst emﬁ | upus eryt hemat osus, anl cyl osi ng

s pondyPliariaceugicyl g‘?"&ﬁ?ta]i’ j8EP18h, transplant rejection, graft vs. host
di sease, Hashinpto's di sease, nyast heni a gravis, penphigus vuI gari s,

thyroiditis, rul one creatitis, mar b|| CIFI’hOSIS
Sj ogr e synﬁr‘ﬁﬁ@gﬂ’gcﬂ"@’l’%’g‘rﬂ%tl bﬂy{f?ﬁ@ﬁptaf%mn 5%@?%’?#}8%%& & %?Jslltf ous
penphi goi d, Goodpasture's syndrome, autoi mune henolytic anem a,

T table Dot dheumat, WA PUO O L aGRboih iy (gt Biesrtingy

wher ei g CBH&BE;I? @g\értcr}gc?ﬂ% . f I8t G5k i QBRI B5LALn JFtTNEdIS & @ipeession! Ifi 4l e

scl erosi’s or sSuppressi ng an I mrune response, conprising

admi ni MHEC chgs Heresinaniapatholdghel sitngonfignmhtioh.ai m 1. 28. A conpound havi ng

a structure of Formula I: R2 H R1/XI--, VANN VAN )"V~-B""W R R3 Fornula

| 108 WD 03/082197 PCT/ US03/ 09219 wherein, as valence and stability

perm t25A i Shabsesttclgim Eemmaﬂme @rﬂﬁiqméms&lecctéd froomhemsatonl eirdnritisahﬁvmileaci d

or am no acid analog resi B repres d% ds yepce of fromtwo t
Pggegnden

ei ght %ﬁﬁhfmf aylipls sclerosio yqjs Sisepisy 1 }a Slg s, JEREOIERSY, B%Pélélém .
ol nce rlﬁé Bjé%%%_ g:%l(gfoswg%ndﬂms' ROspandelivn f insfRENrejection,

occurr R, |ndependently for eac
occur r gnfeys. hogtrdsmst, Hadhimotb swhiseasd, kyyasthenia 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.

26. The use of claim 24 wherein the condition is selected from rheumatoid arthritis and

multiple sclerosis.

27. A method for suppressing an immune response, comprising administering to an animal

the compound of claim 1.

28. A compound having a structure of Formula I:

Rz
R1/ \V/ \g V/ \l/\B/
Ra
Formula I
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R represents a substituted or unsubstituted al kyl, heteroal kyl, al kenyl,
al kynyl, aryl, aralkyl, heteroaryl, heteroaral kyl, cycl oal kyl,
cycl oal kywelokps21y7 het erocycl yl , or heterocyclyl al kyl noi eCy/usRRon2epr esent s
a substituted or unsubstituted al kyl, heteroal kyl, al kenyl, alkynyl, aryl,
aral kyl, heteroaryl, heteroaral kyl, cycloalkyl .cycloallcylallcyl,
Peterocycl Whﬁrcnn ash?twc@mstahthWmml ety, or R2 and R, taken together,
orma ring romb>s t j & i
from1l to é‘u%’ toﬁf?ﬁ?sgmgﬁcf/eg?enc? 8? Ofrlllgor{é% tbo cyc P%&@ﬁré@?ﬁcﬁ %&g\n?aﬁﬁognnt "
or nmore other ripg&iesR3 represents a substltuted or unsubstltuted al kyl ,
het er oal kyl, al kenyl,  al kynyl, aryl, aralkyl, heteraqaryl.,, teroa al kyl,
cygl %?' kyl , Bmg&;gaﬂs nésbqueny'er of freméwe & elght amJ@P aCWéF@FIBE?/&‘F19IaB RS FeSHBEt v ;
an n i nde resent substituents selected fromH an
substltute H%I’ﬂﬁ§EB%E“Fg$ Eypt , heteroal kyl, aryl, aralkyl, and
het er oar al kwlre%ﬁaggr@g@m; wNRglcgycl oaI kyl, cycl oal kyI al kyI , heterocyclyl, and
het er ocycl yl al or where R8 and R9, take o] § o lorma ring havng
frgmt 5to W@Wﬂéﬁnﬂdﬁﬁ %"PBIOPWTEF@P?rdGP@EﬂS‘%%aTQt >wW'th"%¥rom 1 to 5
substitute NeTall th one or nore h
ri ngs, V\he%’ﬁn&%?g{: tlgrgﬁf;éaggo ast X%Xﬁéré&n%‘f?[g?}ad:&ezta})% 29. A co oungt o?r
cl ai m 30, vmef irdbents 4 eastitwed oofunﬁiﬂosa’rtubd?gllﬂyb l@éﬁtro@lhﬂl fallesmyb eadleyyl, aryl,

henet hyl , h dr oxyet
P y y aralkyl he){eroar?fdheteroara ky cyc%g%kyl, cyccloalkylalkyl, heterocyclyl, or

heterocyclylalkyl moiety;

R, represents a substituted or unsubstituted alkyl, heteroalkyl, alkenyl, alkynyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, 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 substitutents and/or
forming a polycyclic structure with one or more other rings;

R3 represents a substituted or unsubstituted alkyl, heteroalkyl, alkenyl, alkynyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, or
heterocyclylalkyl moiety; and |

R;, 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 to 5 substitutents and/or forming a polycyclic structure
with one or more other rings,

wherein W includes at least 6 non-hydrogen atoms.

29. A compound of claim 30, wherein at least one of Rg and Ry is selcted from benzyl,

phenethyl, 2-hydroxyethyl, and -CH,CH,0OCH,CH,OH.
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