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peptl des inetics for use rapy The present” inventi o
rel at es t pepti des which adimmwmmﬂmﬁc gp- 39 (263275)
phar maceut i ca*IGO‘@Q%rrpom tions conprising such peptides as well as the use of

these s peptides for inducing tolerance |lﬁ6dffct| on in patients suffering
from aut oi mune di seases. The imune systemis established on a principle
of discrim WMF\, petween foreign antigens (non-self antlgensz and

aut oanti gens (se f8 antigens, derived fromthe indivi duaPSTERRHI%BYdy)
achieved by a build-in tol erance against the autoantigens. i o The immune
system protects individuals against foreign antigens and responds to
exposure to a foreign antigen by activating specific cells such as T- and B
| ynphocyt es and produci ng soluble factors |ike interleukins, antibodies and
conpl enent  f act Malifidth eptidegand peptiblbmimehes foPHLeen SHI BIBth ds is
degraded by the antigen presenting cells (APCs) and a fragnment "of the
antigen is expressed on the cell surface associated i s with a major

hi stoconpatibility conplex (MHC) class Il glycoprotein. The

MHCgl ycopr ot ERerpresqeti ipvention ralgiee i masified Ipetidesswipierewe basediont GCgp-¥9 8B4 whi ch by
virtue of |ts757 pmhiaceruawmr@gosmemgmpm shdhehepitfel gxovelll & RBWBIYS te@) O Nty

th th ' )
W € l\éH gz @e%sfo,' 11];16r a%etugra}x }@(Qﬁc%g'n htfen O%{\ Txr&?mm au oei\@?ufe:? I(:(r)lgelsn t he

activat ed, es an / or produces In
expansi on of ’ﬁ‘l"??fsactl vated | ynphocytes directed to the zo antigen under

attack (G EY 1 mﬁﬁum: sgs%m éﬁ ggﬁdbllﬁl@% ox;i?' § éﬁ]'gm%lgf%g% sc‘x}gn?ﬁ!it onq{&wegn c}'?(har E/Hgl SO

cont|nuously pro esse

gl ycopr ot ei n¥tigepsT(nggts¢ls %’H&q“ﬂ)ef’%dd“‘é%““ﬁi”s f Lﬁ"ége’gSBd‘?IQ'G‘i ?y thogl ). Sel f
recogni tion inbivgluals owmbedyhahizvédbytatbeild-inmelerencs ygtirenthe dinckatiganor rral

circunst ances the i nmune system.is tol erant to sel f antigens and activation
of the i mfunéht BRPYKSTSEY prateqts, dndayidugls ragaipyt ifepsige anteeny apd EgPOdah t ol er ance
to self anti gpnsird  alfosign attipen byratinaing yretifrrdle cwires Taotd B/ tnplibcptgmi nst  one

or nore self A dAGRS solitStdtibls Imae inﬂrlédilﬁls aasﬁsouﬁg h:ﬁrboﬂxialeﬁa'éﬁt%c%@&tl‘hé/e T cells
and t he productlon % oant i bodi es. > B ed to as

r
aut oi nmuni t y* e 1 ‘5 iFh G AR RS Btﬁrgéeslp?ln éenetgmlr(]ecpgy @%Sa{m%n feseu,{m% e. meant
to destroy t¢rils (4RGeS pucba fregresntypf Boargigen i expresd i thirtrieurecs pypieted can cause
destructi @n @fth tah@ajBOHigtosonpatibilifySt@lex (MHE) &lals U fhycbpzeid\OHeIMREO81

Pl B OO g foneld prh%énpekﬂ SRRt pleskfibd B atﬁceﬂ%mpw{;saut,&elases has

been est abl i , erinen ol mune
encephal onyefdhFErier ‘F“-A‘)g“)ze? e ﬁ‘%‘tﬁF‘éf‘%géF":BSF"aJ"’rﬁ‘i‘ §I‘i‘1“8 thed Pl st PRI of T
cells, finkew whick s bounpeThef T celt hecdmes aatiwiedgi.e peqbifaraigpeandfor popdkcen basi ¢
protein ( “/Bp%teg&mﬁei‘e@ﬂtlﬁé)maﬂﬂe %ﬁé@&%& hetivRtb € GiddpRocyted dirbRedl@Whe rat, 5 a

species with hi us t 1.bi I s&iOa Y mrune di seases, ,di sease

has been sohoWﬁ‘gg“o “g%ra%%‘%( f@& % a#-s% ﬁ‘s ans aut oi mune di seases are

al |S|O thzught séxmfa n§§r§@$b aér@ielua«slyBrot:a&ddﬁa/@k@mmanagenmg?e Ao RsSi ve T

cells es ut o miru [ arious
1%1"}1‘&5 glll){cotpf;I eins_ 1o ceﬁs | A (QA%%Q%E%]{%& ISﬁr)l gl?’

di seases suc eurra oid art t 8¢ rlty of
articul ar cafeeqenisige thus lﬁé@rﬂqswedheb'ymwn& Kystsrt- Jarerf oaReitesagees

resul ting friatminbeysphesasie@niob skldagigens uad edtizatn dchd vadumel rdsyanpénbgcyt es and
MHC cl ass,l | yexXROESSkAE iGRbiasq. The nere presence of cartilage appears
necessary for sustaining the local inflamratory response: it has been
suggest ed t hWhercwietantageed agigrosais lon thesmassosystanddcomes hactivaed againsyi ty of

cartil age-r e&@%%ovgsap&@gaac;ew&gl i8 the £8Vdtisn bﬂaﬂ&eécﬁbegalculseénd&he , ain.

Exp. Rheunat 9, d.an ran 1 796 1990;
Bur nest er etPgfuct °"F8{{éﬁﬁ$ﬁ‘?t%?°%‘e trf“ﬁPi‘et“P‘Eér@ﬂoﬁ S ‘° a““" fS{Y

Spri nger - Verm@xnaéﬁrsmﬁe Hegagelabisrdgstrugtogpie. mmttt%épﬁtfev éhe m‘@ﬁm&m@f cartil age
from RA pat | @Xige, Hyoimtugereyponses calvawwd déstrudtietl uf e bdus'siowh kissierat ory process
(R S. Laskin, J. Bone Joint Surgery (Am 72:529, 1990). The cartil age
proteins are therefore 20 considered to be target autoantigens which are
conpetent of stinmulating T cells. Activation of these autoreactive T cells
| eads to devel opnent of autoi mmune di sease.




. Howeyer, the identification of the autoantigenic conmponents th I
'role‘ih the onset of rheumatoid arthritis hgs SO fa?premai ned 21&#@@632902
The inflammatory response resulting in the destruction of the cartilage can
be treated by several drugs, such as for exanple steroid drugs. However,
these drugs are often i munosuppressive drugs that are nonspecific and have
toxic side effects. The di sadvantages of nonspecific i mmunosuppressi on
makes this gdyigeky unfavourable therapy. 3o The antigen-specific, nontoxic
i tt ununosuppr essi on therapy provides a very attractive H{PH4P0ve for the
nonspeci fi c i nmunosuppression. This antigen-specific therapy involves the
treatnent of patients with the target autoantigen or with synthetic T

cellreactive t ri om.t.he tar.get autpanti . These synthetic
pepti des corr 52 gp“h’ﬁﬁ?‘b“ ﬁoé\gf%”‘ze%’l %D(t)oﬁne’g’m(’)ef d’?cﬁ%cs g‘ﬁst @Pﬁﬁtcftgtggh“gniﬂ S&‘éﬁ‘f“%e used
to i nduce spedtfuflicg Imicg experimentsl agtoigimape encophglomyshitis (BARIIO ALdIRET bERO0/ 10230
3 cell tol er anighlybesticted giohe BBl cuiess linked by ahdinéeaidigant i Gafe o ngi tization
2 TT! 00 ki BRG] A INOG, B W BASE O M e

| ong- observed phenonenon that ani. have been (

an antigen or aesﬁfct'?fp‘%‘ﬂhﬁéh E‘&%ﬁ’“@hﬁa‘fﬂv@"%‘ﬁ TN disgesss sipease kpcbdennune
response t owarskvsiaibd madiateddh Torells Ineyintappauteimerins disedsea atei e nhamphtapi t ope i s

i ntroduced Vi ®e 3ss5iREEWIHICthE BvEIBpmERD SUIRLQEssAe tTiElist | S 1S an aut oi mune

di sease that occurs nore frequently in HLADR4-positive individuals. The

di sease association may indicate that DR4 nol ecul es present autoantigens to
T-cells. The target of this autoi mupe disease is the jojnt where the
articul ar chortf SRV SPEUMPE SPUT B RLITPIEY R RER I HE=DPBAGEL s ¢ o
organi zed it ahepmetoidarthtitis (RA)tiohigh thetittearity ofiaicudesartilagstis dastraged deen i n RA
is nediated bynheaik idfladgRtonPsedets résultin frormh GaGhds¥iRe 3f 8@ hSmbeld ¥ activated

cartil age-deriye t ej L: - -39)..has _recently
been identifi é’y pgg%egg%%{%pg%%%bgggﬁ%ﬁﬁ%&.(p?égﬂgg?ntgcﬁé% e%‘fﬁefrépe of the
HC gp- 39 pr ot @F4§ssapyhar sspiningethe dgal ipfianmatsy x5Remsez gt bas fgemeugsesigd ghat
preferential | yariegodmradaibniinaskliapa iite titesicivity g€ sariilngg-redpatsivehireapiveope is a
tRirget, Oftté thena Rl {ﬁgdﬂﬁt,afﬂ}éﬁf?{@x% meﬁ%%%fapwés;ammu Al Eiocxﬁ:pgbs%out ?L 18
patients r onde hi,s pept | no. r espander r nd in the
heal t hy donorerS S '%e???@i PB‘E’E“ t“&f". ?ﬂeﬂf”ﬁ‘?{dh‘%ﬁ%gs %8%%%3{%"1%5",1 1997) .
Thus, the dat &Eds) Springey Venaggsskin Hadelberpi K99k fuiteremere, remevaliofgperti®®epr ot ei n
is a target f@pm RAURBedtE6PGREdY Mas bHdwhNe redicthe ikfk@niit@ighdcean®es.of HC

gp-39 for arthriti i f r at: J

ot bri togent cibed T i BIFBTR Rl (b gplds, SRR AR Mheld Betbetore . o
with p.g abufeesidsred gp dieetigehputeagtigens I“%)&? % GereRsErh of iimwpdng 5j gells.

i nfl ammat i on rAetivatibs oftheseaiitoRRActivd el elepio nes developmérg oFGigpnB8e Pisgse. de
263-275 was f yolBgk @é@d@h@ﬁqﬁmofg@m&t@&ﬁ%acacoﬁ@bn&& RRBlay0A Qe Lekr i cteed,
pepti de-specific 'I%—T h pgdgag@%} f r(r)fm DRB gdocuo%zt ransgenic mce follow ng

i muni sati on {PFH Ffﬁf“ﬂ%-" ; % Pne EPREGTEMY of the 2s hybridonas
specific for peptide 263-27S in the context of DR4 (DB 1 * 0401 ) was
defined and conpared. As a result 3 hybridomas differing in their

recogni ti ors ofTh¢ mflaiBGBtoB 7espermc trespking incthe d¢strdction oD cartitadel 6dh tenceottdd

nol ecul es wer gy k&gt hhpeduch(ale &inhHiekRREEhEs. SRIWeRP e GAGS alel anbet ween
the t hree hybgr}ngxorg?‘é He d Er%gé’i%t \abed 'mprls ecmeﬁl&’\?av%ntgxig- {ic?er Cedd s! 'Ithléuncat ed
peptides within The 853> 27 equence were use or so st muifation of the

di fferent hybAisgfyariagrs ofpenspeeifit HpHRPYBRFESsiRA nakeutés ¢ &ehlyspdeusPlei nal 1y to
t he 265-275 sedgmpnce. In contrast, recognition by the 8B 12 hybri doma was
centered around sequence 264-274 whereas the 14G 11 hybri doma was optimally

responsi ve 3t o Theantigymsspecific, nontoxic JumuGSERPEPSSIGRONEFEPL BB EeSFCTIERYOF0230 4
Tol eri zat i on alterdGve) ffor3 the ( ZM3pe2iTib ) immeacstuppressibn.Cc Fhis santipan-dpecifid theeapef it t o

R A patients. i [hfehE&&Mher BY SREMORitk IRULER SubRighPeH fikednieRi T A&
derivatives based on t.%e §C %9 {1}%63-27 ét %ﬁgueni:e whi ¢h are si\il‘%)erl or in
their capaci t JPAEtHei PFEHLE 4R Fle 1 e BIESH S8 RHE n Hefbisy 1 5P eRPY g
capacity. |t veersespond b T selhepilppdsofths apteantiegheand qap be paggitp duuerowpdificdt i ons
based on HC gp-39 (263275) are agonistic for a set of T-cell hybridomas
specific for HC gp-39 (263-275) peptide and superior in stinmulation of two
human T-cell clones generated follow ng stimulation with peptides
accommodating the 263-275 epitope sequence. Morreover, t o these nodified
pepti des showed a superior tolerizing capacity in vivo.




, Thus, according to one aspect of the invention there is provid a | A
"peptirdé derived from TB Ar[j)é éﬁﬁf
H Ar g- Ser - Phe- Thr- Leu- Al a-Ser-Ser-d u-Thr-Ay-Val-@y-CH (formula I; SEQID
NO 1) having general formula Q Al-A2- A3- A4- AS- A6- A7- A8B- A9- A10 15 A 11-A
12-A 13- Z (formula Il). In general formula I, A1 through A 13 correspond
with the amno acids of fornula I, Q corresponds with H and Z corresponds
with OH Theyg@dsdsj cati ons according to the present invention are sel ected
fromthe group consisting of a) substitution of 1-6, pr&f&aKI% 1-4 anino
acids at AZ through A13 wth non-natural 20 amno acids or /3 am no acids
b) substitution of one or nore am de bonds with reduced am de bonds or

et hyl ene i sost efreoieégeg substitutions at Q and/or Z. The nunber of

modi i cati onsel ot Bl ot d@1 theresiven @nd r ondie e auqantigsas Degnsitipasionnount s zs
1-6. I n addi tiilnmunblogica nioleanec bfishemymine ssidmt ist biseid ot thd) 1egh@seri@t ur al

. A : : o ey gt P t g
?wenﬁuﬁglersogfhgydn%gn tHaginiddewhieh Rlve BLERERE ox]g)iﬁ mglm&% 5@?@&9}?9 3@%@23_ 2%;3;%6

Modi f ed ge ltl.des based.on formul a p- 3
may be st abi IFEES BPAUARGETCRPINE & HTTRIF HBHICTWARF S R 91 ot onbe
exopept i dase epiterel when daidantiggrchr epitpsé is int@duded miodisystegdtiowns may i ncl ude
N-term nal acyl at itora, e..%.. acetiy(rll ation = ﬁ% Eeg{tﬁi de C-term nal am de
it r oduct i on, RheBmgodsbriisls R ImSs ofrate (U6 Bl meed FreAPRY BridAm de
i nt roduct i on PRA-positixe -ipdiyidyatse Thetriseasenebseciagfon may ingitatetthay (ORA mblecules . 2 8
AUG 2D02 WO (hidsdOfbdoaiigbhRODLAR2BR: trg@troNthisasddSminsdiease Bf thejaip no aci ds.
O her nodifi Ny i€k g RN p i £ | ysi
. f 1O GdR feGesPl SRR0E aD ¥
endopept i das%gﬁ.e e‘_l’a | e lgu Pe EI dcge:l PR agses%é{ar _uc?t urt’gJ | ne,cgﬁ—ﬁ_fgguc%y/
JPept i dej aP tgrganized in 2 matrix. It is thought that joint destruction as seen in RA is mediated by
cartilage-specific, autoreactive T-cells. The cartilage-derived protein Human Cartilage
gp-39 (HC gp-39) has recently been identified as a candidate autoantigen in RA. A
dominant epitope of the HC gp-39 protein, the peptide covering the 263-275 sequence,
was preferentially recognized in RA patients suggesting that this epitope is a target of
15 the autoimmune attack in rheumnatoid arthritis. Eight out of 18 RA patients responded
to this peptide and no responders were found in the healthy donor group (Verheijden et
al., Arthtritis Rheum. 40:1115, 1997). Thus, the data strongly suggest that this peptide
or the HC gp-39 protein is a target for immune recognition in the joint.

The significance of HC gp-39 for arthritic disease was further demonstrated by its
20 arthritogenicity in Balb/c mice. A single injection in the chest region with pg amounts
of protein mixed in IFA, induced a chronic joint inflammation reminiscent of RA.

The response to the HC gp-39 peptide 263-275 was further examined by generating a
set of DRB1*0401-restricted, peptide-specific T-T hybridomas from DRB1*0401-
transgenic mice following immunisation with HC gp-39. The fine specificity of the

25 hybridomas specific for peptide 263-275 in the context of DR4 (DB1*0401) was
defined and compared. As a result 3 hybridomas differing in their recognition of the
263-275 epitope presented by DRB1*0401 encoded molecules were identified. (The
difference in epitope recognition between the three hybridomas used became visible
when N- and C-terminal truncated peptides within the 263-275 sequence were used for

30 stimulation of the different hybridomas). The 5G11 hybridoma was found to respond
optimally to the 265-275 sequence. In contrast, recognition by the 8B12 hybridoma was
centered around sequence 264-274 whereas the 14G11 hybridoma was optimally
responsive to 264-275.
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Tolerization of HC gp-39 (263-275)-reactive T-cells may be of benefit to RA patients.
The present invention provides for modified peptide derivatives based on the HC gp-39
(263-275) sequence which are superior in their capacity to induce an immune response
and in their tolerizing capacity.

It was surprisingly found that specific peptide modifications based on HC gp-39 (263-
275) are agonistic for a set of T-cell hybridomas specific for HC gp-39 (263-275)
peptide and superior in stimulation of two human T-cell clones generated following
stimulation with peptides accommodating the 263-275 epitope sequence. Moreover,
these modified peptides showed a superior tolerizing capacity in vivo.

Thus according to one aspect of the invention there is provided a modified peptide
derived from H-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH (formula
I; SEQ ID NO:1) having general formula Q- A1-A2-A3-A4-A5-A6-A7-A8-A9-A10-
Al11-A12-A13- Z (formula II). In general formula II, Al through A13 correspond with
the amino acids of formula I, Q corresponds with H and Z corresponds with OH. The
modifications according to the present invention are selected from the group consisting
of

a) substitution of 1-6, preferably 1-4 amino acids at Al through A13 with non-natural
amino acids or B amino acids

b) substitution of one or more amide bonds with reduced amide bonds or ethylene
isosteres

¢) substitutions at Q and/or Z.

The number of modifications to be selected from one or more of these groups amounts
1-6. In addition the amino acids may be substituted with other natural amino acids

provided that the total number of modifications does not exceed the number of 6.

Modified peptides based on formula I (HC gp-39 (263-275)) may be stabilised by C-
and/or N- terminal modifications, which will decrease exopeptidase catalysed
hydrolysis. Such modifications may include N-terminal acylation, (e.g. acetylation =
Ac-peptide). C-terminal amide introduction, (e.g. peptide-NH,), combinations of
acylation and amide introduction (e.g. Ac-peptide-NH;) and e.g. introduction of D-
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H ., 2 8 AU G 2002 WO Q1! 29081 6 PCTI EPO0/ 10230 t ~,~ Ethyl ene isostere
R2 Exanpl es of these nodifications are introduction of D-amino acids
instead of L-am no acids, nodified am no acids, cyclisation within the
peptide, introduction of nodified peptide bonds) e.g. reduced peptide bonds
y~[ CHZNH] awdopmghioi ds (N-al kyl ated s glycine derivati vegskpoBgr peptide
anal ogues may be related to the peptides of fornmula | or general fornula II
but instead of the conventional -NH C(O) -s peptide bonds, the |inkages shown
in Table 1, or any conbination thereof may be used instead of the

i ndi vi dual 0 t u rii nus has been
removed (e. QW}{%( 9 é)s ﬂ\géad o} Lﬂ'n%nt?%lﬁée) (l%n“g’f @Pc?ihf:}ula% %& Qﬁ:»cus a Il
corresponds P@V%‘Oa%l?ﬁdfqbﬁéfbéﬁ?déaepﬁ%ﬁ des according to the |nvent| on are
pepti des wher _6)al kyl, fornyl, (G .b)alkylcarbonyl,

car boxy(C, . 1e+l§llcaep§%ﬁl_llin§§gaf kyl oxycar bonyI , (CZ_ 6) al kenyl oxycar bonyI ,

(C6., 4)aryl (C="6) al Kffuerkelo_t 4) ar yT (T . @) al KyT oXycar DOName
CHB(GIHZCHZ\"(I]—V C(O- wherein n is 1-10_  HOCHZ-(CHOH)m CHz- wherein mis

is 3-4; 1-nethyl-pyri dg{\lg g bonyl , 1- met hyl -B’)?P‘?Clﬁl ni um 4- car bonyl or
I I

Lys or Qis absent ifn —NH)NH-(CHZ)" C(O-wherein nis 2-5; Zis
OR wherein Ris H, (c! ©Cz. b) al kenyl, (C6_ t4)aryI(C ~) al kyl ,
(C~.~4) (C-_ 3)heteroar 1 (C, . 6) kyl or NRlRZV\,her Rz are
|ndependently sel ectedL m H /k/ 6) al kyl or (Cb. |4)aryTp?Ct b)al kyl; 2o
and, optionally, Q anH Z conteﬁn in addition together up to 10 am no acids
| ocat ed next

R4 H 0 Vinylogous peptides
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H 0] ﬁz
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. to position A1 and/or A 13. Substitution at Al through A 13 wt n
*nbre'other natural amino acids preferably is perfornmed at no m)rg ghArUG 2002
four, nore preferably two positions. zs In the peptides according to the
present invention the follow ng substitutions at general fornula Il are to
be preferred: Qis H (G _6)alkyl, fornmyl, (C, _6)alkyl carbonyl,
carboxy(C~. 6)al kyl, (C,.6)al kyl oxy carbonyl, (CZ ~)al kenyl oxycar bonyl ,
(C6_~4)aryl Wombdedd Kyl ; (Ch.id)aryl (Ct. 4) al kyl oxycarb (%:
CH3( OCH2CH2) ~- OCHz- C( O) - wherein n is 1-10, HOCHz (FPE9382 wo
011 29081 PCT/ EPOO/ 1023D ( CHOH) m CHZ- wher e| nmis 3- 4
| - met hyl - pyri di ni um 3-carbonyl, 1-net hyI pyr| di ni um 4-carbonyl or Lys, or Q
is absent if A1 is HZN-( NH)NH-(CHz) -C(Owherein nis 2-5. Mire
preferred are substatipns whereit.Qis H (G -6)al Ry leng igpstere
b) al kyl car bonyl , cax y(\CQ— ar y\“u (C . b)al kyl oxycar bonyl,
CH3(OCHzCHz)"-OCHZ s C(O) - terein nis 1-10, HOCHz- (CHO—|)mCHz wherein m
is 3-4; l-nmethytpyridimionT3=car ponyl—,— I=methyt=pyriarmronr#—carbonyl or
Lys, or Qis absent if Al is HZN-C(=NH)NH (CHz),; C(O-wherein nis 2-5.
Even nore preEgdniphd ofl thesergificdfshs Wh erit@dictios ofDatminkl acid®inb¥dd of ACHEiN ;

car boxymet hyl gag, m@@gpgmeraagme#chia%%ﬂﬁ% ﬁaeogr%mu%nl}%of ok §' oo

1- net hyl - pyri n| um

is absent if Peptife?d mm Reptide fd pepidy, (Nellaylgred | - Lys
D Lys, L-Alsa, gl&blﬁd(&nvdtﬁlbb-)C( =NH) NH-(CHz)n C(O)V\,herel nn |s 2-5,

H2N- (CHz)"-C(O) -, wherein nis 2-7 SR -NI—l-CHHr l)

C(=NH) - NHz] - cﬂggqegldqanamgp g}iahbenreiage 10 the geptides o ormuanr general formula
(S)-{-NH CH (ITHif) Tnstebtt o thhldpintertjon@HRHICO)- peptided bords, rthen linksg®- shown in

- N[ (CHz) " - NH ﬁbTé\eror% o%?n%@tharcdf nﬁy%%gcﬁ'lﬂktﬁd bfthe indivifhehelefly A 1l is

hZQI-’ ?CHZDj f{ 9, bcjnd'sa\l %hg’lc ?ché] graup, at7 hCHﬁ-termCx{us has l?ec:x(la I rrémro]veldS (e2g 5A1 =

(S)-{-NHCH (@s@)ﬁnomm(nemmpmwp Q]qior@cl@)ll qorresm’@%éq ¥ ioms Z-5 or
- N[ (CHZ) ~- NH- wherein n | pr-ef bly Al is
L-Arg, D-Arg, %feﬁ@pep%&cgm*ﬂhfﬁﬁygn t’sde re{"l\éaizseH (E( @?elm wherein n
i S[ ? 7, ) (S) - { fobtyI el )edidgly axbodgl, tho@{/(ﬂ\lbl)lkNHﬁ] BkexEGhorl, (C:. )
-N (CHz) 3- NH Se D hSer,
L- Thr, D-Thr Séikﬂykg?xy%yé%ggﬁ%b@%ﬂy Wﬁﬁ%‘&y&f B ereinnis 2-5.
Preferably A2CH§(OCH$BH;)"-0€HL €(0)Dwhdréin n 6 lyl(DHOI_l-I(;-(IEH())H)mGEI]IZ-@}HZreﬁ(xﬁ)) V\/ner ei n
nis 2-S. l\/bre fera LSe L-Ala or .N
A3 is L-PhE, BPhe™ thygﬁ%tdAzmn' r© ng(y&) 'mvﬁ%héé'@fnn WmlL'gg:a_% %@%9 sel ect ed
from one or nWse;tcthl(&:H;Nm#my)NH (O, X Q)-whadion is(25:_6) al kyl car bonyI am no,
am no or nitr T,
D Pal(3), L 12 ﬁa(:’ﬁw%?’i’“ NSl B (oA (d}B?lgL’Nak‘;f‘;@g%é&(‘%@ o i ( L )
(R) - {- NH CH( Gz{&iearoyty)(C(J)ﬂk}}l oONR (RS )vhéreiRCH{dRHzreangepynd@ily- s}:legcd from H,
(R) - {- Nt CHO G @t ok 1 ard1(@lpdugl~ - NeF CHGHZ-aryl)
20 and, optionally, Q and Z contain in addition together up to 10 amino acids located next
to position Al and/or A13. Substitution at Al through A13 with one or more other
natural amino acids preferably is performed at no more than four, more preferably two

positions.

25 In the peptides according to the present invention the following substitutions at general
formula II are to be preferred:
Q is H, (Cj.¢)alkyl, formyl, (C).¢)alkylcarbonyl, carboxy(Ci.¢)alkyl, (C;.¢)alkyloxy-
carbonyl, (C,-)alkenyloxycarbonyl, (Cs.14)aryl(C.s)alkyl; (Ce.14)aryl(C;.
s)alkyloxycarbonyl, CH3(OCH;CH,),-OCH2~C(O)- wherein n is 1-10, HOCH,-



, S0 CHz-} . Preferably A3 is L-Phe, D-Phe, L-Phe(X) or D Phe(X) ,wherein X is
‘hal o-or nitro, L-H e, L-Thi, L-Cha, L-Pal(3), L-1-Nal, L-2- NaIZB_AE}rBQﬂUQ
or (S)-{-NH 2 8 AUG 2002 WO 01129081 PCT/ El ' 00/ 10230 8
CH(CHz-aryl)-CHz-}. More preferably A3 is L-Phe, D Phe, L-Phe(X) wherein X
is halo or nitro, L-H e, L-Thi, L-Cha, L-Pal(3)) L-1-Nal, L-2-Nal or
L-Ser(Bzl). A4 is L-Thr) D-Thr- L-Ser-, D-Ser, L-hSer, D-hSer, L-Ala, D-Aa
or Ay. Prefv%ﬁ%éhm is L-Thr or L-Ala. s ASis L-Leu, D Leu, L-lleg,
Dlle, L-Val VA-, L-Nva, D-Nva, L-Ala, D-Ala, Gy, PCIEPO0I0230
(R -{-NH CH(CHz-CH(CH3) z) - CHz-}, or (S)-{-NH CH(CHz-CH(CH3}z)-CHz-}.
Preferably AS is L-Leu, L-Ala, or (S)-{-NH CH(CHz- CH(CH3)z) -CHz-}. A6 is
L-Ala, DDAla or Ay. Preferably A6 is L-Ala or Ay. A7 is L-Ser, D Ser,
L- hSer, DhSef(;HQH)H‘\@Hz-Dha'rhin,mihBAl; a—memylﬁb)axdmmm-ymbdalyeﬂareﬁhly A7 to is

L-Ser or L- D-Se e Thr L- Al a,
DAl a or &B"Aser abcll‘rLrb ébr Lsys o Igbc§m§ fr}x/bll '5@?‘@&‘@%‘2 §(@ u, L-Asp,

D Asp, L- AI a whkeréina i92- 5(Mgf: pﬁfee{e@arakdbytrdk@s Bertin Q i HO(C, LAk, (G,s A10 is

L- Thr, D-Thr, | - [y, hser, LsAl a, r Preferably
A 10 s L Ty 0K, oy (]lcé,t}éi{} (Cﬁ‘)ﬂ\’l’s‘g’,"’”ﬁﬂi’“ P oidgbef. Hiok-

Pref erably sA €O} whekip n it 1-N), HOSH«(NHOH)m-CHz--whegairom is-4: 1 \fadthyl-D- Val , L- Nva,

?S;\N? Nl'; '(—]e_ltl Cm?&h_%}n-glcaﬂbhﬁnl 1[??‘4&*)@?”&@@-4%%@(2 W}&Lm%l iy

(S)-{-NHCH J: C(PRyvhereinpGH-EHvemnaipyeqredhre-ppptides

S NH- CH CHZCH3] - CHe-
ER)S) {{ o CI[—I[qC:JZIg-IZ QQ@%& rr%l’ }acety(l %&o{wﬁﬂ%&%ﬁ%%ﬂ ]- }
(SR) - {-NHCH @Hz(@@%@ﬁlé; OCHZCE@} mmmnc;rl -thssyl-pyridipinmer aarodiof GH3) 2s

CHzCH3] - CH¥0 } me!ﬁpﬁDJ iglﬁxh‘g é%@on&tz?xlq \éaabseﬁif 1f{<\ﬁs }izNWfﬁﬁ r@{*f(éhg] CHZ }. AlL3

is Ay, Al a or era in the

pept i des accoMﬂSrIgAtaaDtm J- hwseﬁtlrya# learQ A@R"&N&(ENH)W -(GHay; C@- 6) al kyl ,
(Cz. 6) al kenyl whérgﬁnxs@ Ay N(E) lﬁé%%here(lgrsﬂ&) h@l{ml@-@i{‘ﬂ{dl-g) Nal kyl or

NR, Rz wherein R are | ndependently sel ected fromH p€Ct b) al kyl or
(C6_i 4)aryl (C(=rNH) T@@z]@«)‘hﬂ@]} W@f@@@f%r@ﬁ@”@ﬁw)mw NDH or NR~Rz

g’pg; el Tory o ReffcAl A NISRERIRII Yo R @RI LRRHIINILIdiicToR) &l k! - Nore

15 wherein n is 2-5. Preferably A1l is L-Arg, D-Arg, L-Ala, HyN-C(=NH)NH-(CH,),-
C(O)-wherein n is 2-5, HyN~(CH3),-C(O)-, wherein n is 2-7, (S)-{-NH-CH[(CH,),-NH-
C(=NH)-NH;]-CH,-C(0)-}, wherein n is 2-5 or -N[(CHz),-NH-C(=NH)-
NH,]CH;,C(0)-, wherein n is 2-5. More preferably Al is L-Arg, D-Arg, L-Ala, HoN-
C(=NH)NH-(CH,),-C(0)-, HoN-(CHa2),-€(0)-, wherein n is 5-7, (§)-{-NH-CH[(CH,)3~

20 NH-C(=NH)-NH,}-CH,-C(0O)-} or -N[(CH;)3-NH-C(=NH)-NH;]CH,C(O)-.

A2 is L-Ser, D-Ser, L-hSer, D-hSer, L-Thr, D-Thr, L-Ala, D-Ala, Gly or -N[(CHj),~
OH]-CH,-C(0O)- wherein n is 2-5. Preferably A2 is L-Ser, L-Ala, D-Ala, Gly or -
N[(CHz),-OH]-CH;-C(O)- wherein n is 2-5. More preferably A2 is L-Ser, L-Ala or -
N[(CH,),-OH]-CH;-C(0)-.

25 A3 is L-Phe, D-Phe, L-Phe(X), D-Phe(X) wherein X is independently selected from
one or more of (C,.4)alkyl, hydroxy, halo, (C.¢)alkylcarbonylamino, amino or nitro, L-
Hfe, D-Hfe, L-Thi, D-Thi, L-Cha, D-Cha, L-Pal(3), D-Pal(3), L-1-Nal, D-1-Nal, L-2-
Nal, D-2-Nal, L-Ser(Bz!), D-Ser(Bzl), (R)-{-NH-CH(CH,-aryl)-CHa-} or (S)-{-NH-
CH(CH;-aryl)-CH;-)} or (R)-{-NH-CH(CH;-aryl)-CHa-} or (S)-{-NH-CH(CHz-aryl)-

30 CHj-}). Preferably A3 is L-Phe, D-Phe, L-Phe(X) or D-Phe(X) wherein X is halo or
nitro, L-Hfe, L-Thi, L-Cha, L-Pal(3), L-1-Nal, L-2-Nal, L-Ser(Bzl) or (S)-{-NH-



.11, 2B AUGZ2 002 W 01/29081 PCT/ El ' 00110230 The peptides according to
*the invention optionally may be extended at the N and C term naQ gnAUG 2002
next to Al and /or A 13 with several amno acids. Preferably they nmay be
extended with up to 10 amino acids. Thus, Q and Z may contain in addition
together up to 10 anmino acids |ocated next to position Al and/or Al13. s The
peptides may differ fromgeneral formula | at several positions but
preferably nétkf nodified at 1-4 positions, nore preferablé at 2-3
posi ti ons. used herein the term (G .b)al kyl neans a Br@HeHB&%r
unbranched al kyl group having 1-6 carbon atons, for exanple nethyl, ethyl,
propyl, isopropyl, butyl, sec-butyl, tert *o butyl and hexyl. Mbst
preferred are al kyl groups having 1-4 carbon atons. The term (G . ~)al kyl
means a branck8(C mulbrﬁfﬁam\cfﬂerdPaqubly@}i@bﬁPhhd}PhguPM(}@whheiﬂ)aitsons The
term (CZ_6) al r 16 roup having 2-6
car bon at ons, Kigﬂ%:ghmgg%gﬁ ﬂgnﬁﬂt@gwﬂgt@ﬂﬁ( %%af% @lggroups are
preferred, (CA4iilsThy Qrﬂe-rﬁrﬁergﬂoippé- -lifer. PghSeh &.- Alp sB- Artarcarffﬁy Pederablne term
(G .Db)al kyI caphonyh,mang,a branched or unbranched al kyl group having 1-6
carbon atons, attached to a carbonyl group, for exanple an acetyl group.
Most prefery edSarleLal. Rylleugl-Hey Bl HN ahdP-Yal4 Lebyd BriNvat bidda, DTAle, Glgr m

carboxy- (C i . E@)adrlﬁX'cH(@ﬁPéH?cr%%s Ry, GlouRlciReneertch ) Rigfched of

unbranched al d are aIkyI

ro
groups havi ngP'Iefellfg’b'a‘?‘gkﬁrL I&Pdﬁéla GFH& {tTéHrﬁli(@HZ'G)%@HJ)D dar bonyl means a

branched or U!&@E@iﬂﬁh\eﬂ thb/élyqfrab%lyﬂkﬁsaﬁll&?a%r@y an oxycarbonyl group, for
exanpl e a net hoxycar or atert- ﬁgoxycar bonyl Boc% glrou Most
B8

preferred ar eAéll%(Iyﬁengo%bé HSafvpﬂ’éeflLIhb&’ n- éﬂ"@PBAla 95ClynRreferaplna7

(C2.6)al keny! @xy&abPOAYL. rreans a branched or unbranched al kenyl group

havi ng 2-6 carbon atons as i ned reV| ously, attached to an_ oxycarbonyl
group, for exafp IeS%FnDesleT’%}@%y@d’rsto &Bﬁp‘- AG%DﬁlAPk%HyEfe%PBUﬁSS are
preferred, (GCgr33abkenayd groups being the nost preferred. The term
(C~.~)(di )aI kyl am no neans a (di)al kyl am no group havi ng 1-6 carbon atons,
so the al kyl ABisd{lu Byblag--fre Debstelfia R Mg on Sl phrelsiaBly A s Bty prdet

Preferred areagl kyl groups having |-4 carbon atom; . 128 AU G 2 002 WO

01/2908t | U PCTIF _PQ0110230 The term am noé aﬁ] means an acyl group
havi ng | - 61%cafbbif LatBneThr bret Dobrs Li-HRse Rkt Laﬁ PHBOSPBUpeBREf erred are

acyl groups havypRa.-turédr cayipon at om; The term (C~,.i4)aryl nmeans an
oot QR B0 LR L8 G o, sl el seagten
CH,-CH,-.
A12is L-Val, D-Val, L-Nva, D-Nva, L-Leu, D-Leu, L-Ile, D-Ile, (R)-{-NH-

20 CH[CH(CHs),]-CHy-}, (S)-{-NH-CH[CH(CH;),]-CHz-}, (R)-{-NH-
CH[CH,CH,CH;]-CHs-}, (S)-{-NH-CH[CH,CH,CH3]-CH>-}, (R)-{-NH-
CH[CH,CH(CH3);]-CHa-}, (S)-{-NH-CH[CH,CH(CHj3),]-CH,-}, (RR)-{-NH-
CH[CH,(CH(CHj3)-CH,CH3;]-CH;-}, (RS)-{-NH-CH[CH,(CH(CH3)-CH,CH;]-CH;-},
(SR)-{-NH-CH[CH,(CH(CH3)-CH,CH;]-CH;-, or (S5)-{-NH-CH[CH,(CH(CH3;)-

25 CHpCH;)-CH,-}. Preferably A12 is L-Val or (§)-{-NH-CH[CH(CH3),]-CH,-}.

Al13 is Gly, L-Ala or D-Ala. Preferably A13 is Gly or L-Ala

Furthermore, in the peptides according to the invention Z is OR wherein R is H, (C;.
e)alkyl, (Ca.¢)alkenyl, (C¢.14)aryl(C4)alkyl, (Cs.13)heteroaryl(Cy.¢)alkyl or NR;R,
wherein R, and R; are independently selected from H, (Cy.¢)alkyl or (Cg.14)aryl(C,.

30 g)alkyl. Preferably Z is OR wherein R is H or NR;R; wherein R, and R; are
independently selected from H or (Ci.¢)alkyl. More preferably Z is OH, NH; or NHE.



. S be substituted at the ortho and/or nmeta position with one or nore
substituents such as but not limted to- hydroxy, hal ogen, ?rﬁD ({%@%UZ
am no((C,.6)acyl) or (di)(C, _ ~)al kylam no. the acyl and al ky
havi ng the sane neaning as previously defined. (C6_,0)Aryl groups are
preferred, phenyl being the nost preferred. The term (Ca-~
3)heteroaryl (C,.6)al kyl neans a substituted or unsubstituted aromatic io
group havi n§o8L2P88icar bon atons, preferably 4-9, at | easCTEMBdhodl Ng one
het eroat om sel ected fromN) O and/or S, connected to a branched or an
unbranched al kyl group having 1-6 carbon atons. The substituents on the
het eroaryl group may be selected fromthe group of substituents listed for
the aryl or oURe plihibisQBRRNAAR RN cAbIUEHSRANY) belk Y3 YN GhI BET D
connected via a carbon or a nitrogen atomto the a fl group. O ~s the
aI kyl groups 'c/§ingLf58 ifatrhig Ad-and o5 Ahdivith seyemm! agrieo qsrfdefPeqfweldy thfhmay er m (C
.b) al kyl(%be&xtéadeawhhn@@nsmqﬁﬁra&dmhﬁsaqqh@ﬂnﬁh BB A6 ¢ @-,il,emél group as
defl ned previously, attached to an ary g ou defined previously.
(C6. ~0) Aryl §P&U ”&F‘é““&s&‘@?‘?%“%’ﬁ%w b@?‘ﬁ?@*\ he nost preferred. Of the
al kyl groups ﬂ‘hQB@HﬁB& T\ R0 frdim ferfe ] mﬂularx Qv FosbRS 1K prefdrabBAnelne term
(Ce_ia)arfl( kyl means an aryl al kyl group, wherein the alkyl group is
a (G.b)al kylafeg"i‘%idf&d&hh“P‘Pfé‘°a?v§ﬂ°"’gﬁf6fﬁ’ﬁblp’§‘ 3pesgionsy) aryl as defi ned
previously, for exanple a benzyl- (Bzl) or a triphenylnethyl- (Trt) group.
(C6. I 0)Aryl groups are preferred, phenyl being the nost preferred. O the
al kyl gr oups Asgsaithesinthe/iemy(Q,.¢)alkylosgahonbranchedsor antsanghedfatky} grdup hiagingfhe term (C
i f 6\),\;1! kKI car bmwdr@mamlsmeﬁa@rb aktkyll @nyIoREM, ARy gR@KPec bl drky| gr olup
o] ic o ta lo]ag ng as previously
defi ned. l!yp%ngg}f) q\gcilspiﬁgfe dfrealg{;gmngﬁlgmgérﬁggg? e@%rwr ed. The term

(C6_, 4}taryl (@he Te)nal(&VJ)QK%%@mthndﬁaﬁ&smﬁnﬂ@alkﬂ)g@dulblhaghgmpt &evenected to
an al kyl oxyca bonyl group, wherin the alkyl group is a (C ~)alkyl group,
and the aryl *8group i s defined as previously, for exanple a

benzyl oxycar hga¥dm (FZ))aREnyBheklsUD bRAHedBE habeyRsdbicytyl- grodpTReinggz-eup. (CB6. ,

mant £ G ol sil S goghl P PRI DSUBRE bl bR J5E T

natural | y 1bcel§lkﬁ’>14|§f°a?ﬁ‘%ﬁt§‘g§l§|“?j§tpd?éﬂ' own using their abbreviations

(3-letter co L anine gi ne
(Asn), aspar SI%%: acﬁé‘ ‘%Kgy bo@'yl%frla& tgr?@écsor%l éheaug’i\ @Jﬂhg‘mgat@lam c acid
(A u), glyci EDTGRIPMS, ffag eF‘cﬁ"n*éc ny} eraigy o e fraple ypn “F%%ll SqER-nMogt| | e)

| euci ne (Leu)pyefdries atealkyl grapy ham‘ﬁghl-@mm afoit ) , phenyl al ani ne (Phe}, s
proline (Pro threonjne (Thr), tryptophan (T tyrosine (Tyr) and valine
(Val). O al %fh% HE™a FATPRY YA i%Yi HReagt ar érﬁ%‘gr%}‘a‘i"ﬁd defd H@écfﬁé . A

non- nat ur al anbrawhaic alklyli gougrhavinpt li-® karbdny athims. SMbss tprefamed dye alkﬁlngrnmpsam d
having a chemhgad 1-5tdbtinlatbn@, NOt identical to those of the natural amno
acids. Non-naturai amno acids are e.g. Phe(X), with X is a substituent
'situated at fThetepafG.spiksiokycarpomf mehre abaliad of urtbmvhqgaldﬁ’l P, athSed

(2-am no- 4- hy&&pasaywtoaﬂ%&paféf s&)mpwdnau&aywww ®r a ZrAiIelexsaei-c acid),

| i henyl al
N e R e R e g?“'h.“@
((3-thienyd - Phahkei (©8))alkdnylRytalbbhyl Giyeaho b &xankheli- oalmlsrmma&d alReryln

(~-cycl ohexy i (3)
(<% pyr ay LA RE sors ¢ efpt tlody b o g%%ﬁl) m%?
(~3- 1- napht h§¥ampleimgivicaycarbony) grpup. &rsf‘é %&p%?“ﬁwwwr PIERdh H%}ﬂa kepy NaI
((3-2-napht hgiouﬂhlrarﬂnenmjstpr&fe&ir(le) (O benzyl - L-serine), DSer(BzI)
(0-benzyl D-serine) and. Na | gl ycine d vatives, sych as

(N1 50Dt opy ! S e KA pes TSR b G OB g 5P PRl S Ao s

(N- (2- hydpox thetdligil ingleychaming thel sagle ugkadingias piemiovshi ¢efigedo Bpefarfedand dlbylaci ds ar e
al so the nat goapd Baviag ¢4lchbitlat@fld N0 aci ds, the zo stereochem stry of which
is defined as D-. It is to be understood that in a peptide incorporating a
reduced am de bond the original carbonyl group of the ami no acid has been
repl aced by a nethylene group. In a peptide incorporating an ethyl ene

i sostere the original carboxam de function (-C(O-NR-) has been repl aced by
an ethylene group (-CH=CR-). 2s The term 4r[ CHzNH] between two ami no acid
residues in a sequence neans that the original am de bond (-C(CG-NH)

bet ween those am no acid residues has been replaced by a reduced am de bond
(-CHZNH ). Several amno acids as indicated in formula | are preferred to
be fixed at the 30 corresponding positions at general formula 2. Thus, a
preferred enbodi nent of the invention is a nodif ed peptide having general
forrrula QA 1- A2 A3 Thr-Leu Al a- Ser Ser - Glu Thr A 11- A 12 Gly Z (forrrula

A~ A a A A A~ o -— o




2 8, G 2002 WO 01129081 12 PCT/ EPOO/ 10z30 L-Arg, D Arg,

A
" HZNCO(=NH)NH- (Cl-iz)a- O(0)-, HzN-(CHz)r, -C(O)-) wherein n is 5-@ BrAUG 2002
-N[ (CHz) s- NH C( =NH) - NHz]CHZC(O) for A2 L-Ser or

-N[(CHz) z-OH| - CHz-C( O, and for A3 L- Phe, L-Phe(X) wherein X is halo,
L-1-Nal, L-2-Nal) L-Ser(Bzl), L-Thi) L-Cha or L-Pal(3). s Mire preferred
are peptides according to general fornmula IIl wherein A1 is Arg, A3 is Phe
and All is (oywygomi Ng rise to general fornmula IV: CrERO0230

Q Arg- A2- Phe-Thr-Leu-Al a- Ser Ser-G u-Thr-dy-A 12-dy- ZTHEPUR he
positions Q A2, A 12 and Z are as defingg previously. The nost preferred
pepti des are sel ected fromthe group conpri si ng desam noargi ninylio

Ser - Phe- Thr - Leu- Al a- Ser - Ser-d u- Thr-d y-Val - A y- NHz,

desani noar gi ni Ry SEYI90es)2FK mepps an AFY, b’Sé“? h%@}& Icﬁ GIbpR atogsy fungsipnalized OH,

CH3- (OG%ZG%Z)\@“O@HZHR@(@)UPAPIQ@Epd:PhwWQWuphmr@ lad GeonSeinsd u- Thr-d y-Val -d y

-NHz, D-1-gl ¥Iﬁ Ser - Phe Thr-Lekl)-éAla Ser-Ser-du-Thr-dy-Val -d y- OH,
CH30- C(O) - Ar Sﬁ% EIRRY PICERT 281 3PMEHT MEqeatepy, erppp haxing 6ok carboy aiops,

Ac- Ar g- Ser - Prsachyas-ph@ith Nephtiiph tettabydrohbphthys iglenyl Smithra@lyl which ma) ypiMakityd y- NHz,
Ac- Ar g- Ser s PhR-sditkintea at \e n{uG-ZNd} méth BosRBIn WAl onEbormda rSUQIMcnY@JUC%_ NHz,

Ac- Arg- S Thy -.L AI G? - NH2,
Ag A;g NFE CHz:;f EL]‘ B a %“Il?ﬁe“t “‘I’°Af’éa“éeFm'§8‘¥é@gi%1 197 -(é

dVal -3 y-
NHz, Ac- Arg- rp_, @]q]ac "@(YO}’-OW ving the gagne mpegning as previously defined.

Ser - Ser - G u- T8¢ pAryl-gutaips yre pleEriditpghenid being Mdzmost preferred.
H Arg- Ser-Phe(d )-Thr-Leu- A azo Ser-Ser-d u-Thr-dy-Val -d y-OH,

HzN- ( CHz) 5- (1 -8y (Enpbetsiparyle«)alkyl Begns esubgtitifedrpy wryubstivpgd. apypatioH,

HZN- ( CHz) 610 C(g@up SewinPHiel3Téurboh ettordy, arefeablySes - (8l laasT hrclBding \bak -hEleipatol)

(N-met hyl -ni C‘squtsbom)m RS QiR 'S, E’&ﬁecwm LatarfShy é% Jﬁ@{an&ieal alk{Al grou

d y-Vval - Gy% ? suita r%f 0g % g ntheS|s gf nodi fi ed
HC gp39 (263-1viag égﬁf?oﬂe?éo‘% tTHEN’ PR %‘It ﬁgﬁiﬁl"?‘g F‘ioB‘h 2y be s¢lectidal i zed in
Fornmul a V, cdrmomethe gupiof $ubstisuenisdisted & thefaryi-gropp Nitragen-cqiaining Hetéromsl pept i des
are synt hesi Zg%h ¥ indy biflRr 6OsHRRG Y vl&&edﬂ:b'éﬁ)bi gnikb@as atoneRtthdfrxyPyifupasi s ( SPPS)

met hod B Phas Peptides 1995, 93-169,
Edi tor: ( gﬁetalky?gf@g%feﬁlméps hé “ﬁg a%’é’rf‘%%{g‘;r %?'géd ao UgA P.
?98)’3:? WDlel i agifhe tdrm (6'1 Qﬂk&l(ﬂ&q)arﬁ me@1§ nﬁédns a bhéRb of uibfanditd alidD&on Qslﬁ3

en Qn Lhain is
connect edpt o] dtﬂl%dsp revmu%?’ %{/tig%e(gl t%;(ga?ﬁ??oué@{‘&efﬁ?%ﬁﬂasl kg@ G)IBRBJ‘ %m de (PAL
li nker) | i nkdgpepref: elzedgpmé bripg theonept protsered: O5ehe atipy! etoras g7ebps having 14

carbon atoms are preferred.

20 The term (Ce.14)aryl(Cy.¢)alky! means an arylalkyl group, wherein the alkyl group is a
(Cr.6)alkyl group and the aryl group is a (C.14)aryl as defined previously, for example a
benzyl- (Bzl) or a triphenylmethyl- (Trt) group. (Cs.10)Aryl groups are preferred, phenyl
being the most preferred. Of the alkyl groups, groups having 1-4 carbon atoms are

preferred.

25 The term (C,.g)alkylcarbonylamino means an alkylcarbonylamino group, the alkyl
group of which contains 1-6 carbon atoms and has the same meaning as previously
defined. Alkyl groups having 1-4 carbon atoms are preferred.

The term (Cé.14)aryl(C;4)alkyloxycarbonyl means an (Ce.14)aryl group connected to an
alkyloxycarbonyl group, wherin the alkyl group is a (C,4)alkyl group, and the aryl

30 group is defined as previously, for example a benzyloxycarbonyl- (Z) or an Fluorenyl-
methoxycarbonyl- (Fmoc) group. (Ce.10)Aryl groups are preferred, phenyl being the
most preferred.

The term halo means F, Cl, Bror L.



. 13 Rt RN3 AN~8 CRn2 "' Formula V ~nt Rn3 A ~ B N linker . a

* pol yet‘hyl ene glycol (PEG polystyrene (PS) solid support FornugaavaBG%m
anchoring of the Fnoc-C-termnal amino acid to the solid suppor

A-B = Fnoc), using e.g. the coupling agents HAT' U (L. Carpino, A El-Faham
C.A Mnor, F. Albericio, J. Chem Soc., Chem Conm 201-203, 1994) or
PyBOP (J. Coste, D. LeNguyen, B. Castro, Tetrahedron Lett. 31:205-208,

1990) and BvéPkaAsosi he chain is elongated (m = 2-12) by seapfhds) acyl ation
with the appropriately protected Fnroc t o am no acid derivatives foll owed
by pi peridine-nedi ated renoval of the Fmpc protective group (A-B = H) using
an automat ed peptide synt hesi zer AI ternati vel y, pentafl uorophenyl (Pfp)
amno acid aciiv ters. C. . Sh d,. Tetrahedron 44:

859- 876, 198 § ’%rg‘m% °<h %1‘ éé‘i" SP%‘ ‘EBW&@%Q%’E’F&‘H%°“SSMS%%§9@M ly, the N
term nal am h'bfoa@wdﬂmp%(ﬁlﬁt%erm:@ds)u@mgglwés@amwm wid(dop), @yteint he

Fnoc- group 1(Gys), glutaatim(&th), glit@nic B¢is (@Y, @nyﬂed(dlib‘r hietidirte (H%Ptsérﬁ‘x@ (Sley i vative (A

= H B=Ntg

functionali zatg’ %@%Jr}?éogjr%g" l%f\l}%%‘gﬂﬁ Iglme &%%?t (tﬁ'B o(%rgg’f °“$"a‘a‘8“% (FB&al ani de
bond at the N%l@%ﬁ?f%u@reemm(Wkw&aP@dEm) )tyreaﬁe Hemaee siise (Labe OF BY

perform ng athetaméto abidd the cereByhBoRtryB defaiedas IGondensati on with the desired
acid (X-OH) or by coupling with an acyl chloride (X-d) in the presence of
20 pyri di ne. AThRE-neRE! N0l 2 iy opYanpld Arcsbsituiesy Sowine and haviee 4- net hy|
pyridini um 361&hb@nyt+ucmm ot f@iptichleto thoser cf cheqmthra fanétio acide AoagetufaVarigo i nf r a)

fromthe r eskr{f?(s 1re e. ? ﬂﬁg(){}lunﬂx ¥is z{Aéu stlmentl%ltuat&l' &%{erﬂaﬁ%osxﬁm {)}%eéqw | £ = R

with R= medi at ed
reaction of f‘% Pﬂ‘é’é‘% @qul:?tﬁ-gy iR "I‘Fém‘(?&ﬁﬂ ?fé‘i“y“aé‘ﬁ?&a&s%@&f‘aﬁ%u de with
t he N-met hyl adid)swyrviliooNvai Lamingmntenojsasisidi lnHfei (Hex-hamdphenylaianiae), DSIEM L.

Tedj amul i a, 9-ho§foBP( §1ta@{1§e), E.Thi ([Kﬂﬁda AL &1m[§4%;do ﬁhﬁ(mtmcr%ﬁbla%ﬂm S80,

1985) 2 8 AU G 20 ~F~00~ S dium (c f
conversi on of~Ge=(R¥elp %YELﬂ_ﬂﬁlgf)m}% ﬁf] }W@%@ﬁxﬂ%ﬁfz‘wﬁgé{hﬁ@g nj“e
N- al kyl at i onpyrilyl-belagihé)e c Delhbl(@) a(Brbpbmrdyh-IVelaam)natl*bNalb;(Btlrraalnthyig, t he

i mobi | i d h | i f
N tl;zijd Qﬁﬁ?&é gm (B@Enﬂaﬂﬁg@ghfgghﬁ ﬁ-zdﬁkly%‘iz ﬁdéi%m QianYI:n_i&ﬁ%\éS:’i' on o

v/iv). Alterndel (ﬁe? WPh%bEtaiaﬁlﬁc Jok-Seezl) @fBﬁFYll‘IzéedmﬁerﬁeH@ZQ £ be’lzl)’l'wl th an
al kyl hal i de Diserifid)@anpNesigtptyeine derDiafeA swwh g0 Nylal @¥-isapropsdglydire, NAs ¥l at ed

tid : of St e H2 (A =H
Pﬁngr fns“ ((31 ev Jaﬁi@fﬁk#n‘aﬂyl%lyuﬂ ) ol m%se;t W- (zhwmg@m)%tyem) Tﬁa@xa&r @mum( 2 é

ctionall r,ou
met hoxycar bo gé‘ﬁ‘b"ﬁ B‘H‘? '] é}%ecdl?t}"easslﬁo%cﬁl fge car °ar%§ @‘ﬁl oride in
to CHzCl 2£Di F!EAOWIDﬁVEP%\Vb@h lé)fiefmed:as@ to A = al kyl oxycarbonyl in Formula

VI). After cleav tide f.romthe so uphart t ncom t ant
removal of tHé&" ﬁg’gé‘f“g slt?oréﬁbaﬁg{) ePiidrdicg RS IRy Le ﬁ?dﬁgediﬁé %og%‘ﬁ" a |agol e/ RH (R
= H, al kyl) edveonglegseipo shedmitp agélrim bﬁenmp aﬁtﬂ by mftkylene@)uxvalne periidefi ed by
RP-HPLC. Altax mﬂ@' ah, etfiylene %ﬁérﬂh&%gﬁi&b’caﬂﬁxﬁmﬂb punetibnv-C(0)-AIR - Blins de

function (Z i : s al kyl) during cleavage from
t he resin. ECCFIP@ s};e%ﬂegﬁy{i?%]g%@gnt 11 nLer (PAL: B. Mertifield, Peptides,
93- 169, 19595néo@hﬂ\@@ozm¢}q lﬁﬁf&aﬂx dﬁ; ahiad Beid Fafdiel i aejuencedmedne tHaEGe PS sol i d

support is {8i¢tnal L&;dkpgndh erQ{il)Bse ;ﬁ.@s‘mdﬁ%&d&e’k H%%reex{ Splddefy! at ed
prior to att nt . o termn am no acl termnal al kyl
ami des wil | aF ‘t‘cﬁ‘éEfszFP%‘}d(cﬁ gy&ge from the pol ymer support. zo Using the

sanme Fnoc- SPPS strategy, peptides are accessible that contain unnatural but
comercially available amno acids (e.g. D-amno acids or substituted
phenyl ai ani ngevdat iamatoi ¥eds) as Aydinted fi domtule §,ard\ padféesell 19l hectivedl atethievat i ves

(pept oi d EFP“QJE% osm apge l ﬁ)n%hlgeﬁ qﬂ@é M, prg‘}"ged‘erh‘bddfhégpf)mleas V and

VI) are first s ze |n so ut1on usin a rocedures
Kruijtzer, LM¥® °nl-skj"f SR, '%‘é‘ll‘asé lggztjﬁg'[%ﬁﬁfglahrskarrp,
Chem Eur. JSer{3ltgBOA15802- Gﬂ}%ﬁ)mnuhlIHbWhﬂemﬁbmlM%dﬁNAﬂmeZatm no acid
(i -hono- L- ar g dyfines ﬁr&,wsw Atz ot K6 NI dblrérd) - oA D) dre YGRS pr epar ed
in solution Rlil or to SPPS, according to known procedures (H MM Bastiaans,
A.E. Alewijnse, J.L. van der Baan, H C.J. Otenheijm Tetrahedron Lett.

35: 7659- 7660, 1994. After prot ecti on of the free NHz group in the thus

obt ai ned 30 nononeric amno acids with a Fnoc protective group, the
conmpounds can be incorporated in the elongating peptide (Formula VI) using
the SPPS protocol. The final class of nodified peptides conprises peptides
contai ning one or nore reduced am de bonds (R'3 = Hz in Fornmula V). These
derivatives are accessible (J.J. Wn, A R Spatola, J. Pept. Res., 49:3-14,
1997) via a nodified SPPS protocol in



.2 8 AUG 2002 WO 011 29081 PCT/ EPO0O/ 10230 I S which the free N-term nal am no

‘acid of the grow ng chain ( I <nx 12 in Formula VI) is alkyl ate w&ywuz
i ncom ng ami no acid atdehyde under reductive conditions (NaBH3CN, /

9911, v/v). The required N Fnoc protected am no acid al dehydes are either
commercially available or accessible by literature methods (J.J. s Wen,

C M Cews, Tetrahedron: Asymmetry 9: i 855-1858) 1998). The thus el ongated
chain (A-BYO®EMEB! R'1 = H Rnz = amino acid side chai mcTRBn63HZ) cont ai ns
a secondary am no function (R-+11 = H) which is subsequently protected with
a Boc group. After renoval of the Fnoc pnptective group the pepti de chain
may be further elongated using the SPPS prot ocol. to z Rn+~ N~CH Fnoc~ ~

Re ReL0 0 0 Lpmube o Uamaki ek AadlcIREGop! \gfggmrﬁuwh gener al

Formula VII nmm esized 1 n sol ution | or 't he

appropri ate %)ﬁlﬂﬁﬁ(ﬁﬁﬁkyﬁzﬁﬁ%ﬁoﬂ F92N2@|-$(CRPF+NE(FHB)$OHJZBbI)(OD -S
reductively ghkisk ﬁdeP}{ef\i@Bké%ﬁM Mﬁ(*‘%@o Lﬂ%al L-YANY) L‘@'ext(ﬁzliiLﬁFﬁ?C protect ed

ani no acid al deh yde (Fnoc-NHCH(R'2) - to give a dinmeric secondary
ami ne. Afterlftapeefrloh: of the anino functlon with a Boc group (R'+t ~ _

Boc) and SUDSRAUSELINE REENSbSImeaS bt BRI ASLBIA R AGIAALNT. Of

Formula VIl is forned, which can belncor porated into the grow ng chain

usi ng the SPRIS 358 Ad &R Fl% BIvng riphie Bﬁ@&lfﬁ@glaé‘é&fﬁéﬁ Ay PhoTirHeniAr841t i on can be

used as a thghanedhl-GRLA BUESI2NESRein MR b&itRAS O £1)1aa0 bat 7 4B8YucgiRy be used for
t he i nduction of specific T-cell tolerance to an autoantigen in patients

who are suf f BEVIAI r om aut oi mmune di sease disorders, nmore specifically

arthritis. 2pndVack: blefetePpplibiddas saaamr&mthagmdﬁ{paﬁﬁg adsarﬁﬁs&glhﬁ;xed T-cel |

epitope structure with enhanced_stjmul a orﬁgﬁtlv ity in vitro_and an
enhanced Hct PR TPRLG1-4g-Serperidv-dBr Gl et Chisi g 48 PR Bes. 1n
order to mai Mhdied-AlRSeraGeGIS ThiGIpVapent 0, CHHO8HINHrOTHS€ld)- 2Rl tope it is

regarded 30 gs entla not to_.interfere h.wth.ejthe e residues

i nvol ved in %‘?’ L‘B‘ ‘glﬁéer‘s%rl&‘i'trI“réliY'\Ea?'g'lyrA%ﬁGD\ng@Em\)\bkff’ﬁeﬁ'%g%1 1G

PCT/ EPO0O/ 10288 EealAamatseNHﬁ-mL@c}uwathme iCH,DUE0y-Ard-S0-PhesThr-Ldue r esi dues

i nvol ved in TCR engagenent_ of rel eyant g IIJ S. m %hrl ection of
er-Phe-y 2NH]-

agoni sti ¢ nodlereaderp et aey- Yl G (’/"61‘\7% Leu-Ala-
(5  Ser-Ser-Glu-Thr-Gly-Val-Gly-NH,, Ac-Arg-Ser-Phe-Thr-Leu-y-[CH;NH]-Ala-Ser-

Ser-Glu-Thr-Gly-Val-Gly-NH,, Ac-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-
Val-y-[CH,NH]-Gly-NH,, Ac-Arg-N[(CH,),-OH]}-CH,-C(O)-Phe-Thr-Leu-Ala-Ser-
Ser-Glu-Thr-Gly-Val-Gly- NH,, Ac-Arg-N[(CH;);-OH]}-CH;-C(O)-Phe-Thr-Leu-Ala-
Ser-Ser-Glu-Thr-Gly-Val-y-[CH,NH]-Gly- NH,, H-Arg-Ser-Phe(Cl)-Thr-Leu-Ala-

20 Ser-Ser-Glu-Thr-Gly-Val-Gly-OH, H;N-(CH;)s-C(O)-Ser-Phe-Thr-Leu-Ala-Ser-Ser-
Glu-Thr-Gly-Val-Gly-OH, H;N-(CH,)s-C(O)-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-
Gly-Val-Gly-OH, (N-methyl-nicotinoyl)*-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-
Gly-Val-Gly-OH.

25 A suitable methodology towards the synthesis of modified HC gp39 (263-275) peptides
with N-terminal modifications, as visualized in Formula V, commences with
derivatives of Formula VI. The modified peptides are synthesized via the commonly
used Solid Phase Peptide Synthesis (SPPS) method (B. Merrifield, Solid Phase Peptide
Synthesis, Peptides 1995, 93-169, Editor: B. Gutte, Academic, San Diego, California,

30 USA; P. Lloyd-Williams, F. Albericio, E. Giralt, Tetrahedron 49: 11065-11133, 1993).
Depending on the type of linker that is used, the peptide chain is connected to the
support via either an ester (PAC linker) or an amide (PAL linker) linkage



1) definition of the affinity of a nodified peptide for binding
‘rél evant MHC 5 nol ecul e and conparison with the affinity of the vzhé AU{EE.ZUUZ

t he non-nodified, peptide epitope 2) definition of the stinmulatory activity
of a nodified peptide and conparison with the activity of the wld type,
non- nodi fi ed) peptide, using an in vitro assay (irradi ated antigen
presenting cells co-incubated with peptide antigen and specific T-cells). t
o Preferabl woantsomad panel of epitope-specific, MAC cl alf(ﬁr/ilvloo/{o?%t ricted
T-cells, with different TCR cl onotypes, but reactive the Sanme epitope
in the context of the same MHC class Il nglecule, should be eval uated. For
this purpose, a panel of specific T-cell hybridomas or specific T-cell

| i nes/ cl ones can be enpl oyed. Selection of a nodified epitope for human
application will preferably require the use of human T-cell t s

| i nes/cl ones to safeguard tqe rel evance of the selected nodified epitopes
for human Tcell recognition. 321 efifnition of the activity of a nodified
peptide in vivo (optional). |For t pur pose different experinental set-ups
may be used a) a del ayéd\gngeN sitivity test 20 b) an ex vivo T-cell
activation assay follow ng the istration of antigen (with or w thout
adj uvant) in vivo c) nodul ation™of di sease in experinmental nodels of

aut oi mune di sease by adnini strati on™f nodified peptFamulaii gen Preferably
conpounds wi th enhanced~agoni sty c activity in vitro, as conpared to the zs
wild type peptide or enh ehnced in vivo effects are to be sel ected.

I ndi vi dual HC gp-3 9 def ived} "pept i des thatre bei ng recognised in mce are
expected to downmdaulatfNga |/ ibiendrd@& hese peptides fol | owi ng nasal
treatnment. Such reactiv|ty!l!can pe rreasured by chal |l enging the animal wth
the peptide in question anf 30 quant g ng .pa e g as a result of a
DTH response. Peptide i muni sati®Bns ¥ §E%$é Zﬁpgffs t&% n |mTunoI ogi cal
responses to the HC gp-39 peptide 2b3-27 mce |rmu Wi th HC
gp- 39 can be challenged with HC gp-39 263-275 in order to det ect a DTH
response. To delineate tolerogenicity of nodified peptides in vivo, mce
2 s au ¢ ze0zAMDakthoRR0A the FhobClikfnlind @0 230 tecthn sdhie stppeat(md- per-Brostri |

with HC gp- 3%@@? a%ZEeQ%eQ%@;SHnQ%%éﬂEer {1Y €Srpind, A HirRtish, €ONGRRALS At i ons.

Modi fi ed pept] eriyati su r [ | rns_of tol erance
i nduct i on ar "5 { €M aﬁ%f“r 98mf“n8§1h Og Sﬁﬂl?r\}%?'%ggs(é 955 Po&(é

concent r at i orNguyémars. tChetmrTiegalmdmn gept B1205-208, bQQO)amdeDtHE-Aqubmphauram vely

det ect ef f ectefon@ited(nh ! 22129B¢ BequardidC idyRBoMith tnem@prepﬂanaﬁpmm‘ea Fo¥-er sus

nmodi fi ed R ptide deriyatives, h S osages can
be tested. gFI né’i'q Fid; %{enjwé“ﬁ'e fo‘ll/owedof#’? %nghﬁﬁ%ﬁpd §'grn?ZFlOégtrﬁ?orms of HC

gp- 39 2b3- 275”&&?@%?0@13 éﬁf%cr#‘h%ﬁll}gnarummeﬁl%@m ig5- Aberpginely.75 i nduced
DTH r esponseentafiiofiphenyDdRfp) tdidnn tabkié maive \estei@ 63%. 2DfylapnépRi.@le Shdppard,Tol er ance

can be attai ﬁ%ﬂarrexmad&ﬂs@m@ﬁm?mw QJthJto e%t%%@r&ie&fm&ﬂges&% gfgnagegt .ije

peptides accor d){ gn Qlﬁ g g

wi Il depend &% A¥remmghAmunogeid fisiniosese Pf”%t faﬁgpf‘it?ﬁ? Wr&®4Pat i on, the
age of thaspas remevedadhewdiius obiginge hizmgtic hestitle Hertvetingi (A DA5 BamcN-tireinal | n
general , a demageadd, A 9112)Gs momaglasr& aefahdtidaalRitionl 6 GieNNR&Mideg body

wei ght, t 5 preferably adQ%mﬁa? aé%  at l;ﬂgr;@te%ﬁ&semabm%r%bﬁg@ a3 Pg of

peptide or protern can e used on reS|des in
phat r naceut i @S1OMPBHTOLY RFIGRRnE BT ’éﬁ%@ BRE- mﬁ%?tep eopdanppiiop aith

accor di ng t o dedied iariv €Kt GHOrpr dpi ctoupliph aivreenensyli qbbahda@éébtxabheepmmcq a‘r 20
Phar maceutyp Cahri@ifs TS sHatdd Ganditlye pyidafi@n w&bﬂborlsmefﬁﬂoﬁ CmbthPASSridihiva-8d i n the
SLE)SSRS. t IenC| gr%?ny umtdnemﬁmxht%duceh%ﬁérl c?ea\slaagle I(vzd’e zﬁc@té%%letihe ?el'slﬁ,r(%s E%rlmlcfll glezglma

oi | and wat erVs At HeB =dxtermigal ?“Wﬁ?c%ez pBrW‘ T‘rﬁl ¢ chzﬁl‘é%éi Mith Bl ecul es,

i f desired em3eddegdalkyl) Hyi iPBAmRdiatet neattitdi dfitterfret Metephims o deutbinpidlely

;3”382 'nE Ison %@ﬁ%géMpﬁ& v!'lﬁ'xedslé Iﬁ\rﬁ%lmyl Q&) rgﬁo\(ouﬁﬂrﬂ}aﬂo%ugsﬁu Ea&fve @Pcérh dr oxi de.
al Jum ni um*p hglg‘plhgjfgamg{?pﬁ Hvasrtalﬁac%gﬁ&%‘?ps?qﬁ%% f?ls{;'plpa )Ay nur any!|

di pepti de and saponi ns such as Quill A The anount of adjuvant depends on
the nature of the adjuvant itself. Furthernore the pharnmaceuti cal
conposition according to the invention may conprise 30 one or nore
stabilizers such as, for exanple, carbohydrates including sorbitol,

manni tol, starch, sucrosedextrin and glucose, proteins such as al bumn or
casein, and buffers |ike al kali ne phosphates. )




.2 8.,AUG 2002 W D1/29081 I R PCT/ EPO0O/ 10230 SU tabl e adm nl 5t (rztdjg r% i
‘are Intranuscular [flJeCtl Ons) subcutaneous injections) intrav UG ﬁ

injections or intraperitoneal injections, oral and intranasal

adm nistration. Oral and intranasal adm nistration are preferred

adm ni stration routes. Especially, nodulator cells specific for the antigen
coul d be generated by applying the antigen via s the nucosae, for instance

the nasal nmwapAAasws) Micosal admi ni stration of antigens hﬁfsr/@%ﬁ’/szﬁ)hom to

i nduce i mmunol ogi cal tolerance to such antigens. The pepfides according to
the invention are also very suitable for e in a diagnostic nethod to
detect the presence of activated autoreactive T cells involved in the
chronic inflamuation of the articular cartilage. io The diagnostic nethod

accor di ng to PrRAUFHS SATdiER (Forgsveraers of Be=fibIte gwiniymsthalsiseolniggtiniugplimt i on of

t he peri pher aForimkadd. mononucl ear cells (PBMC) froma bl ood sanple of an

i ndi vi dual , b& igll ture said PBMC under suitable conditions, c) incubation
of said PBMC dalvigtien mayihseetisried giqcedustive pRINEHAN OB trFagae: thsr imsebilized nore i s
pepti des der i peptide With ernéppapdate didelydd (Fotninga Vheemeison of andHd) Adeilkg) i on of a
response ofs TinGRd hresenfO8f 120ATBAE),  BMPIHAA! @bMVEvY ARBARRRY, RGhe3E 1 N9 the
presence of acti vat eﬁ gutor[ﬁggt; ‘\ée I cel L% |{.1 t.helgl ndi vi dg | Irl case of
detection of %°/BUAYHZE R5PHeLASTH] WP fh @ h alqer iR e Aresgne & g&ﬁ%‘eafﬁ t he

aut or eact i ve fivesedctess ta Nelkylated ppmsidest (egnreadtion withderobwipt pracaseint). Fke f or
eﬁarrpl e 3H ZOfréerNHI_l' 04 Be iSFAmERAGY NGy A8 bel fifctidhidlizd WRIAk cQPamo £r8 gnse of
t he autoreactj ve es : ed by
measuring t hele'gy{ngﬁ‘?ﬁ]é:&?)%@@aggr}éﬁc{'ﬂ’ %9?6%3%% egilﬂé iscgrbéﬁ?}g},hﬁgée the

cyt ot oxi ci ty GHrH/BEES GarEiHoref 853 E. © Andeikeruatemt MoFrmele Yoy After ¢ he
measur enent ofleavager cfsksd paptidef fraue thesalid wpparawite canchyitarnEBow af theiasid- f or
exa{rplje of IlRER px@’g{e&i@%?&@E 'uﬁng[:?m%ﬁé—!/&ﬁbo!ém (=g, ARA) Me p@ﬂfd@? OI ht he zs
pepti des accordin e igventi an D e : ept us
orms partof vEheneHy Eneruh Y Bopandifg siief i F??%@Lﬁf@%e;b?%q?ﬂ% i

det ecti on ageﬁﬂnlewi!)’eb%qmahﬁddﬂg’cﬂﬂéﬁ@g funetia 4 T NReR™ With Branddfodi &t specific
for cell surfapg) atrimCtiemagd @BmNE kesiss . In AhsOcasd, th diffetehe lisleo (BADS Bt he

i nvention are Kbt S: whigeh [ (=3 ' ing to
the 1 nvent  on e R PREY'os 1e% 1985 bilRedp e B P BuPRRIEERIZERLNE ",

met hod accor dPFePEsokiheppery isritsdo ff. the iree %‘“Eﬂﬁ%bﬁgt ?/\Ef‘g]!‘l%d%% ylated

PCT/ El ' OO 102fbr Tatashnmencefitio fivg) (C-terininel) pmins erid, G-tewmingliatky! da@iegpvilBBe der i ved

modi fi ed pept}oq;ggjac;@pclgea%gsfﬁg thOpdiip gt at € aut oi nmmune di sease. The
foll owi ng exanples are illustrative for the invention and should in no way

be interpreted as limting the scope of the invention.
20 Using the same Fmoc-SPPS strategy, peptides are accessible that contain unnatural but

commercially available amino acids (e.g. D-amino acids or substituted phenylalanine
derivatives), Apart from this, N-alkyl glycine derivatives (peptoid monomers, Ry =
amino acid side chain, R,? = H in Formulas V and VI) are first synthesized in solution
using literature procedures (J.A. Kruijtzer, L.J.F. Hofmeyer, W. Heerma, C. Versluis,
25 RM.. Liskamp, Chem. Eur. J. 4:1570-1580, 1998). Also the modified N-terminal
amino acid B-homo-L-arginine [B = NH-CH(CH,CH,CH,NH-CH(=NH)NH,)-CH,-
C(0)] was prepared in solution prior to SPPS, according to known procedures (H.M.M.
Bastiaans, A.E. Alewijnse, J.L. van der Baan, H.C.J. Ottenheijm, Tetrahedron Lett.
35:7659-7660, 1994, After protection of the free NH; group in the thus obtained
30 monomeric amino acids with a Fmoc protective group, the compounds can be
incorporated in the elongating peptide (Formula VI) using the SPPS protocol.

The final class of modified peptides comprises peptides containing one or more
reduced amide bonds (Rn3 = H; in Formula V). These derivatives are accessible (J.J.
Wen, A.R. Spatola, J. Pept. Res., 49:3-14, 1997) via a modified SPPS protocol in



.5 Legends to the figures Figure 1 Proliferation of clone 235 fol lgpw _
"stinulation with | ead peptide or selected nodified peptides usi nz\g %G 2002
i rradi at ed) autol ogous PBMC as APCs was neasured as described in ~ o

exanpl e 15. Peptides were tested for their stinmulatory activity in
concentrations of 0) 0.4, 2, 10 and 50 pg/m . The response of the 235 cl one
followng stinmulation with | ead peptide

H Ar g- Ser - P¥@0121981 Leu- Al a- Ser - Ser-d u- Thr-d y- Val - G y- @Gdrfkedeasas circles),
stinmulation with

Ac- Ar g- Ser - Phe-Thr- Leu- Al a- Ser-Ser-d u-Ths-d y-Val yr[ CHZNH] - @ y- NHz (cl osed
squares), stinmulation with Ac- Arg- NnSer-Phe-Thr-Leu i s

Al a- Ser - Ser - re G- Val - - N en circle or,..stiLnmul atjion with

Ac- Ar gNhSer - gﬂ]’&@%f?i?e’%ieﬁﬁgélgg%g@% -%ﬁ’g-’ﬁoﬁvr’ Qgcﬁ%ya/l A @ﬁm{l& ["CF—YZNP@-R}(Q ¥-NHz (open
squares) is akydisd with| e ointqrEng dEVRe A%id agldghyde gndari reductive sohditions =
conpound st i (NHBH;EN, DMFHOee DA bvivil OTiRSrequired R2OmbaphiteedCompaall € to or
superior to - b : : i = S ctivity

demonst r at ed‘l‘hﬁ‘}y"ﬁ%g*ghéﬁgﬁﬂ Chlz “puE *@%S;’%f 'E)%?‘E”é"’ By of
human cl onfes W(PBr 6™ GEXE:i Giralserop iﬁ’E’mZS‘b‘—dﬁ -5808) 199R)- The Bt glopgated pyj at or y
activity of ebn 6BerdinasuRat Dty Ractiapinoyacid side sbhimeat =dids) centginé& gp- 39

(263-275)) . secondaBt @hkY finddod (R.1,' = BPHAREYs SubBequdntly protectedPRRIERBoc> 12 -
Pho Thr - Leu, Sb-ane B e rAp {3k opp s, pepide chain mey be furer

Ac- Ar g- Ser - Prleogptpd usiag theSEBE protgeel. G u- Thr - G y- Val- yr [ CHZNH] - G y- NHz, .
D1-d ucigg_?\z/l - Ar g- Ser - Phe- Thr - LeuAl a- Ser-Ser-Qd u-Thr-3d y-Val -d y- OH,
CH3( OCHz )s-OCHzC( O) - Ar g- Ser - PheThr - Leu- Al a- Ser-Ser-G u-Thr-d y-Val -d y-N
Hz and H Arg- Ser-Phe(4Ct)-dhr-Leull g Ser-Ser-Gd u-Thr-Ay-Val -G y-0H were
tested for their affinity It]o hi nd ﬁLAOP’;‘,o DRB1 *0401 and conpared to the
affinity of the | ead- paptfd N

(H Arg- Ser - Phe-Thr - LeuAl a- Sgy 2 Sek ;1Gbu- Thr-dy- VaIF- Gy- . The nobst active
conpounds (Ac- Ar g- NhSer Phe- Thr - Léu- Al a- Ser - Ser-d ﬁ’-"‘l'%fﬁ Yd y-Val -d y-NHz and
Ac- Ar g- Ser - Phe-Thr- Leu 2 8 AU G 2' 002 WD 01129081 2~ PCT/ EP00110230

Al a-Ser-Ser-G@ u-Thr-d y-Val -t<r[ CHzNHJ- A y- NHz) showed a relative affinity
for binding AGetdhtAeDRB dmé@4Qicioki with wagrat Gopaulabilemsyobd hyetthefitddnint y of t he

origi nal pepti,de.. .S : : . 2,

H Ar g- Ser - Ph%ﬁ@'}p %E?r&a{%l%e%u? @g&}b lggr -t%slaTJlP QI' CK-I bgenﬁl\t;?ler-m N_-ngz_g%} The
reaction VesS§oeB#} is wduoyvely i%kﬂ@%ﬁﬁﬁﬁ%%’ﬁ’ﬁ@ 7 & Ly %ﬁh? ‘With 0.5 g
of Froc- A y- PraGefRECarhito ( stdmadebydal (FmoaxNH-CEHIRA)-GI0)BetSegivé \ee dBharsy st ens,

0]; Z?hl OFmrml L@dndaBSirRine. PA fer %mélcli&ﬂoﬂ fRe %%tﬂ}ﬂdﬁ??%m&' B&Y g}&rbegmhﬂvezj; R/e gﬁ/\éal
o e Fnoc graup.in each.couplin e i di ne

(14 vy TS BT eRere e e PRba o KL C 0

anal ysi s of fqﬁ’@eCFHﬂtlj‘tchGPlé%ﬁ/‘a@@O&%t%déFtoé}itﬁfP“éP%)%’é‘t‘F’Bﬁﬂ@tséBS. pesedEtgch coupl i ng
step 4 equjvalents of the appropriate acid-I|abile sidechain-protected Fnoc
am no aci d were used. The doubl e syringe node of the is synthesizer was
used in Whi CiThORDige atddeinCl Meahvettidh 26 bdhise\dd b therapdicap substai@ddvibiae ot her

syringe cont gj 1..0.M DI PEA | ; . L) R} [

et byl oy BPRCHE S0 o6, up B B el e LneR e SO Moy )
used. After PEPAEER BrPatinss Phoate seiferms JFos pripimenyne disrasqidtsproeFre™Pimobi | i zed
pepti de was smki@pallyuatthiitfs. t he reacti on vessel and washed successively with
DMF (20 mL), CHzClz (20 nlL), zo diethylether (20 nm.), CHzClZ (20 nmL),
diethyletfrer (20 nL), CHzClz (20 nL) and diethyiether (20 nL). The

i mobi lized j i i V. 1 . | t hen
| mobi |1 ze \;R/\Ftﬁx?t;fe&i%e §so Péstkﬁgn A MMACGHRs aveLnleaht cgmaﬁtqge@f,ac@lﬁe \3@@8/ pen |

. 1e m xture, TFA/ (1 Pr)3Si H ani sol e/ H
viviviv for ZhRREH simylatopypetviyia yirgiand ?%smé‘wﬁ%?“é{m (e’ ‘ii%-%‘&ﬁ%‘?cﬁ%pr ot ective
groups were udisgknownteghnplogit er evaporation of the solvent the peptide was

precipitated with 2s 200 nL of diethyl. . ether. T t her l.ayer decant ed
and the pept Io@dete %ﬂ%dhe\/ﬁgf’ﬂméfnpr&%e&fefiogﬁaqwcgglgf?ﬁtep{t%peit )gdﬁgarv‘}r%% of ether.
The crude3pegpss¢ntel neato intesfareded mdchavithheithes the aesidues inkelvedda dimdimgdo thgophi | i zed.
Purification of the peptide was carned out by HPLC chromat ography on a
PrepPak cartridge 40-100 mm Del ta-Pal o C18 15 pm 100A reverse phase col umm.
The nobi |l e phase consisted of a m xture of 20% of phosphate 30 buffer pH
2.1 and a gradient of acetonitrile and water, as shown in the analysis

bel ow. The peptide was desalted on the HPLC, using 4/00 aqueous acetic
acid. The purified product was |yophilized. 2 B AUG 200 WD 01/29081



. 21 Mobile phase: A: 0.5 nol/L NaH2P04 + H-PCa, pH=2.1 B: H20 C. CH3CN H20 =
‘312 (vlv) gradient: A 20% B: 80%~ 20% C. 0%--> 60%in 40

PCTI EPOOI t OZ30 Yi el d: 68 ng; HPLC purify: 90.1 % MS: M= 1349,?1%%6 2002
agrees with the nol ecul ar formula CSSHg9CLN, 6Czi; am no acid anal ysis: all
am no acids were found in the required anounts; peptide content: 74.8% ion
chromat ogr aphy: phosphate; 0.6% acetate: 0.6% chloride: 3.4% (Ww. ~o
Exanpl e Z wo 01129081

HZN- (CH2) s- C( O) - Ser - Phe- Thr - Leu- Al a- Ser - Ser- G u- Thr- G y- Ry/qmﬁoflma—l (2) The
peptide was synthesized using solid phasg,peptide chem stry, as reported in
the synt hesis of conpound 1 (see above). In this case, commercially

avai |l abl e Fro ent f | uor ophen (Pfp) active esters were
used i nstead é? 'hgﬂﬁ é‘eo‘?EH]Bc ﬁ e fYs ™Y ‘WQA*FEHF“BPF’EW'V"%@ €6Rpound was

prepared usi goeagerrgnbof afnvaI‘pebkaﬁbuscsa@hdl afsagbiigicNn¢difiedt peptides &ldo aci d,
obt ai ned fromvenram no- hexanoi ¢ aci d, anal ogous to the literature procedure
(A. Marston, E. Hecker, Z. Naturforsch. B Anorg. Chem Og. Chem,

38: 1015- 1021,11 9e®itionThieths (affoity t of e siodified péitide RAGhiREAE RS (Rvatd MNCO. 170 20
mmol / g) angd Jnofddule ind &dmpafifdn HHATRDATI Aty fitlePviRSH/ 8] the Wh-SrodiSedl - pefiflle t he
coupl ing of %g%%g am no- hexanoi ¢ acid PyBOP was applied as the coupling
agent ( 199 Wrkup as reported in the standard procedure (exanple 1)

gave 168 ny of dﬁrnud»e oP the @fitadlator Ak Gvi $aﬂié6if'f=:d g@nhwaxﬂebn@p&ﬁ&o&make system
pH=2.1, wit h IC%S& %L %Q)Qmod gf{pl &ieu%%mw ng%%% assay (forra[d 'agcg HPLC wi th

5 %aqueous acet o ac freeze ne required

peptide. HPLENYRGR | Arspentng qsbly CR/BIC“W—WEQG%P“"FM“%E?&’QP’éfbépwﬁlch'r‘tcﬁb )-nol ecul ar
formul a C563I—I@9dﬂtr&ﬂ32a breadi paoel af| efhiterabacsfics MHC Iclagsnil restnteddT-celsr evithound i n

t Ee r ﬁqU' red g ER o3 eg%u@r@ﬁh%th @ 826%184)3 ibdb% uPJBE edméx OF tRds ‘6 1
EC'(IJ'/S EI 8'([)(]3.1 02%(& V\(ass I ma ecule, ﬁ:ngld%e evaluated. For this purpose, a panel o\%ecxjﬁc%aceﬁ

Hi N- ( CH2) ~- Chiyridgmes Phepeciii Ticell lipgsiglogesr cagde ca@ployerh Belegtipn whr nBidifiedH ( 3)
Peptide 3 wagpibp epfaf @dmhd) apglicktbRANVlC plefdrdBhkrdirashe Lse BF hemm rmadenhonol og 2
using 7F ?’ﬁ%szc?ones? @t ?t]réé.iafd tﬁof'eﬂw{{l%ggf lﬁg ge[?e%[eg o%ﬂ'x%h 8&%&5%&9 htﬁr?ﬁplo und 2a: A

Mar st on, rsc

38: 1015- 1021 celiBEeRitias the N s terni nal am no aC| d The support was

Frnoc- d y- PAC: I on and
desal ting as 355% tfonff%the atg'hv18 < "gggg{cfd%%%g\é\qur&gp ]P&fﬁ%ﬁﬁ}g 45 ng o
the required H@fﬂnﬁi‘@eﬂ’?ﬁn@@%ﬂ?ﬁf{’? eyspdooy VB MN— I282 this agrees vvlth
t he nol ecul ar, f.0 am no acid analysis: all am no acids
were found in t%deﬁyéda{mg?l%em“ %Eersﬁ peptide content: 87.4% ion

chr omat ogn@pby :anas elvatTecell Qetidbidnvsyiy folmeﬁgxhe adhinistration of antigen (with or

(N-net hyl - ni cotj:nayl uwﬁq)gng% Phe- Thr - Leu- Al a- Ser-Ser-G u-Thr-d y-Val -d yO
H(4) t s Prior to the preparation of peptide 4, the starting materi al
N-succi ni m dy) nﬁodﬂ:}aﬁtﬁi oy | diskpser nldleﬂpdm)rfeﬁﬂ’ahmﬁ(ﬂels oef detoifrdh@yne Waiseasey liyhesi zed
via a literaturg., Et?di’n‘b‘i"ﬁméx%d-% d&dagil ia, P.C. Srivastava, F.F. Knapp;
J. Med. Chem 28 1 74- 1580, 198 )p The synt hesi s of conpond 4 was carried
out in sol ut Peferablheonfpemids d&th enhanced agonistic activity in vitro, as compared to the

H Ar g- Ser 2Pheud By Lﬁ«l,ébhﬁ\l&egﬁﬁmeﬁ‘?ﬁw% Lrelfare @ Yo HRbedd Y- OH (4b, 26 ng, 0.02
nmol ), prepared by

Individual HC gp-39 derived peptides that are being recognised in mice are expected to
downmodulate reactivity towards these peptides following nasal treatment. Such
reactivity can be measured by challenging the animal with the peptide in question and
30 quantitating paw swelling as a result of a DTH response. Peptide immunisations in
Balb/c mice result in immunological responses to the HC gp-39 peptide 263-275. Thus,
mice immunised with HC gp-39 can be challenged with HC gp-39 263-275 in order to
detect a DTH response. To delineate tolerogenicity of modified peptides in vivo, mice



.20 nmet hods according to exanple 1, was dissolved in DM/ H20 ( 1 /99 vlv, 10
‘m’) and DIPEA/DVF ( 1/ 1, v/v) was added to give pH=9. Then N- syccCi ni m dyl
( 1-methyl-3pyridinio)formate iodide (4a, 0.056 g. 0.1 S mmol) S A{d@dZéﬁz
two portions. The pH was kept at pH=9 by adding a few drops of DI PEA/ DVF
111, v/v). The mxture was stirred at roomtenperature for 4 hours and then
diluted with 10 nL of HZO and 5 nL zs of phosphate buffer pH=2.1. The
product waswounidosed i rmedi ately by HPLC with the phospp@flﬁmm%?joer system
as shown previously (exanple 1). Desalting with 5/ aqueous acetic acid and
| yophi l'i sation provided 14 ng of the requjred peptide 4. HPLC purity: 98.1
% MS: MW= 1430; am no acid analysis: all amno acids were found in the
requi red anounts; peptide content: 56.3% ion chromatography: chloride: 30
158% " phoophaB oe 155 P PETGH DG BBOE 26b2 B BreRat e gPn Y, 10w Bxanpl e
5 2 8 AUG Zo0@ntratond 1 M2Eifiell phdifit Eeti GOV &sOZBY a2 Superior profile in terms of
Bes ta_mdnogr gi rtbuawhceseﬁquatbg- I!ere)dp%dAk@t§;:Jcri§enﬁ %ib"iIPFiicEaYshyﬂh' ¥y OH ((]I 5)
eptide 5 was_synthesi zed according.to.the previously descri ocedure
for conpound cfn%é&&%lg‘]mf—}r%%-tllﬁroéltg’é%_tpeegt’%mT% 4 ?g’s?uaﬂl'zﬁ%?lyﬂf’tﬁ%ﬁ%gﬁﬂg .0 g of
FrnocQ y- PAC- PRierapss ipdustion withithp eative pephiel Yeepupmedifiedrsplids. detivativésevdriovmal st ep
desam no s Arappifdeicr) sthéthts(abt flosages canbepksad, Fiaaltyh camnenibidsiigaed wirmed de chai n.

Car boxyl i ¢ acj,di; r { [ (

Present i ni gfdz\ﬁﬁégoﬂé@? o D@% Y e?ﬁ“%&?f@%’%‘?’%%%@% i)

Wor kup and pud%P e dpesA 811’6?"9?%’1“’1@‘%?‘8 g g’é%F‘FB%H"elz “YhdERidst  peptide 1.
Yield: 58 ng; HPLC purity: 91.1% MS:. MN = 1296; am no acid analysis: all
aminot o acids were found in the required anounts; peptide content: 76.2%
i on chr omahodraditte cph®s phsihe: byOadifinistetingl higlovo dvetiate vf thebllerogaetnt e: 0. 2%

(Ww . Exanpl t@ s according to the invention. The amount of tolerogen or peptide will depend on
Desam noar gi rﬁ%ﬁy?e- &r- P Ith A.E B pep P

Ne- Thr - Leu- -Ser-Ser-Gu-Thr-d y-Val - -NH (6)
is The assentf§royte %éﬁf’i“&gm@nvﬁ’sm@i%ﬁ&?&?‘éﬁra}l?{” gefaé%%{%%p%ﬂﬁaf 3’& t hat of
previ ousl y desoeralthedthyopditiahe afi dietsi ng PAL- PEG- PS resin (0.17 mmol /g)

i nstead of PAC-PEG PS as th | i upport. .ln this cas t he Enpc group
from commer ci'818e0Fay &idP5R8Y 8}3 ?'égf%g@i ’%OfrB?eB%%fs?repﬁ%tfm I?ﬁ{)gg IB%% \SE@%PS resin
was renoveld amefetably 0r0530/500 1wy maryprefeREly B9 18 URHee of Dertdecyruariasen b t h
Frnoc- d y- OH ypeler the agency of zo HATU DI PEA. After elongation of the
pepti de chain and subsequent cleavage fromthe resin under the sane

condi ti ons asAmbec aspbe df the invsrgiop Fesidds, in phasmacewfispl cOMPRSHIODS SAANEAL OR er M nus
was obt ai ned. or \Wirk WP tiRNEpiiss écofiRg! 19 Mh RRchtibh aBa PRirRadet@al haltatle t hose of
pepti de 1. Yicglm%: 43 mg; HPLC purity: 91.3% MS: MW= 1295; am no acid

anal ysis: all amno zs acids were found in the requi red anmounts; peptide
content: 70. FfarrhaReuticlr Roept0R ARltys are Mellr krden t0.thdse skitled af ehe 2t @b (W W) .
o5 Gt Cro) 48K Bl el sl py g o, cpeim phoste in oy
Val -G y- NHz (3§ Refting preniyath gldvs ol sesame ofliagd waler T GG ShEE &P al
CH3( OCH2CH2) 3x@api2 MIZ tlass Taholevalss, pif degired enibéddedsin lipesowes ding to a literature

procedure (A._H. anl n&ls, P. Karn iar})%,,, 11 ~2 %@AUG 2002 wo or.i z908r
rcTit; r oonoz 3B 29%ues, s phdrppceutisal comppgition,according Yo g dBFNtiop May ComMPHSSi s of t he
pr ot ect ed 2anchne norobiiofei zdjulvap@pﬁix@lc adjuvants include, amongst others, aluminium

)H Ar g(PI) - Sapliofadd Biin bloBthel piild Sesrbimi) nﬁﬂé;{hbﬁiﬁ}nyﬁlitfdQ,BU) Thr (t Bu
- y- Val - V- - n S usi ng

am no acid ané'gééledr%s% " haégﬁggﬁ f’sdseuglg%d(?ﬁg%? Q?ﬁﬁwwd\ﬁg‘ﬁﬁfdg& s%/oﬁ en in NW
and 142 the nature of the adjuvant itself.

Furthermore the pharmaceutical composition according to the invention may comprise

30 one or more stabilizers such as, for example, carbohydrates including sorbitol,
mannitol, starch, sucrosedextrin and glucose, proteins such as albumin or casein, and
buffers like alkaline phosphates.



. myg (0.64 mmol) of CH3(OCHzCHz) 3- OCHzCO2H (7a) was added, toge her W th
169 ng' (0.64 nmmol) of the coupling agent TFFH JAUG 2002
(tetramet hyl fl uoro-formam di ni um hexaf | uorophosphate). The conbi ne

reagents were circulated during 60 mnutes in de Pepsynthesizer. C eavage
fromthe resin and workup were executed as described in exanple S. The
crude peptide was then purified by HPLC with the system and solvents i o
del i neat ed VAOE¥pl e 1. The product was desalted on therTHPGene! uMm usi ng
2.5/ of AcOH. Yield: 120 ng; HPLC purity: 78% MS: MN = 1515; ion

chromat ography: chloride: 0.1% phosphates 0.3% trifluoroacetate: 4.0%
acetate: 0.3% (ww. t s Exanple 8

D-1-glucityl Sﬁftﬂo'lesgﬁmip ﬂ?atmrroﬁgsuarél raﬁ%gca%ﬂnée? UnsTFUbal%%oust %% OH (8)

Prior to the assenb term na pept | Bti de

H Ar g( Pnt) Ser?iay °“ ec*l*?ﬂs(”trlgﬂﬁapﬁfe‘ﬁ‘e injectigny pya| ynddatrqmesa] jdrginigteatip®y) - Thr ( t Bu
) - d y- Val - A yRACHREBURS:s{l 8alminikiaviomgret mefesarmdrmeqmmneroa& Bpdeiatlg, 7b but
differing in nsJaalaﬁoyeals%ecaQ ftxl mkeﬁxgéﬁmdlb@%&e@ew aE’ gm\é@&xg@ﬁ %Qar ed

accor di ng EO lgc n«%%)sae }rx S%(l LY salamucosae ggmmlfgr t1 Ofb%l n I ght

treat ment of yIr -5 (r:; ucop ranose 7 5490t 2ptigy T.
Utanmura, K ?fbﬁi?ﬁ‘f‘%ﬁ“n‘l’@ce TR0 OK‘CMI‘@}FYEIEH?O sugh antiEgnsgu, Tet sUr o Chem
Pharm Bul . 6) h t tide S (500 ny,
0.2 mmol /) i B%é#b%% ?B@/jt (1{3‘) mwn&on ﬁf_oj n?)mnlaﬁl%\la%ﬁp ‘g f ny, 2s
1.0 mol ) as meahodite defest thy Pagseice 0 eﬂbe@cfa fﬁactmega%gevwedun@er jeting fully
protect ed denhflaginkadion of the amcula: cartilage.

(6-O-trityl-D-1-gl ucityl g(Pnct) - Ser (t Bu) - Phe- Thr (t Bu) - Leu- Al aSer (t Bu) - Se
r (tBu) - A up Crlbayiammmstie B oct}cyorvas toctie,in yoAKONEECPRESS the ovvﬁesﬁeeei n using the
condi tions described i onc e trityl
group and al I? §aﬁ?lﬂ&? a(grg]?f %Flg@:eaitb%ﬁ%mﬁ?%ﬁ%gmc li]]rdrilggl?]%ér% Ee t ar get

peptide 8, 30 aﬁftaEFndﬁG‘?qah cation by preparative HPLC and desal ting with 5

% aqueous H?Sculn'jr@sg @BM 1ynde ha@ﬂcomonw- 1475; am no acid anal ysis:

all am no acids were fioun he requi red anounts; peptide content: 61 .0/
i on chr onat.pghamhon aiamrpadﬁ: w&m& idAhe gﬁ&h@dﬁthdau?o%t(gdﬁwﬁone ormoz 8 A UG

:200 Wo ar n9osr /
Me0- C( O) - ﬁ? - e&%@%ﬁ&ﬁ\leﬁt%mﬁﬂ ‘?;e% gAJ‘“‘%?“ L G y-val-d y-OH (9) The
synt hesi s Of dp Edekdctieh & LREPIBRCET dals, St eRMil A grolifefativerTesivinkd, #Ritatigpt | de Hs

Ar g( Pnt) - Ser (t By) - Ph t tBu) -G u( Gt Bu) - Thr (t B
Gri(vgf)eiré@%eee e A R SR TR0 o To ke

S gng ns IT(f)l n, 1PRagl ofoéet&ﬁbrﬁ‘df haredpome by lzﬂ&.sdﬁng ahe pm;&ydnve hdspéneé of Mt e Wﬁ re
, t
adde er eaﬁt%%aan'e n} E Wgc',sor%geltl% %Hzxfaﬁ) Bxsgtgpeh SL@H dg %‘Uxb e Fe?}l:l-y e

resin was was Wth

vacuo, theé priygtitiee s MerwE g thsprrolifearong rﬁSpP?fe&%dhepﬂ’r“?"Fﬁc'éYf 5§e escrl bed
in the previ pusempdptthedBBNN¢ah edse she(dsseatap b mepsuripg tel ¢yyokinetrelegseprithde was
desal ted on fcﬁekxht’b&cﬂﬁel BAsA/ Qr Qhe egmemdﬁy a3t F'ehagitn a8dast haRothyophi | i zed

to give pept Icl tectiorn metﬁod 1s tl:1l'e xalngmeme f @%&s&%n Egctﬁiﬁonlvr%aréé\@al‘vb %3%8 am no

acid anal ysi s: aci Sn S; peptide
content: 60. e%lyes@FPr ansnpédmféln%% é\gdﬂaepwc cmoeflpfa@mpz%%nema@miﬂ& 0. 2%
acetate: Qs 4%}(ti&éw)ccorﬂing Itﬁ)dhémizﬁltwn and a suitable detecting agent thus forms part of the

Ac- Ar g- Ser - Phxﬁrc;l:ch{]em % 1%1 @‘lof'idegﬁcfn, e lattidn I@:ﬁf GhYoe Y di o¥op RH (10)

P to th Pdehyd
but L4 ng. bl ock %mmemﬁb@aw#%m S0 s tule BB GT Bo e roun pr ocedur o

(J.-P. Meyer o1 wiRKitGe 5&6 B.of lRCinvéntiol Qfert‘é‘ﬁakns h&;Hmh m@yBE’e or mo}ér uby, J.
Med. Chem 38:3462- utrther

purification pe%@ﬁ%?ca?rﬁﬁlgtt%%?ﬁ%’ewgﬂﬁse tg%i‘}tf Br&ﬁm ﬁﬁggfa‘ﬁf)l“ea PEPRE resin was
f unct i onal3 z entthadaeropdingdo theiimisntingi d pepti de chain to give

H Al a-Ser(tBu)-Ser(tBu)-@ u(QBu)-Thr(tBu)-dy-Val -dy-PAL- PEG 2s PS (I Ob).
The tatter immobilized derivative (1 g, 0.2 nmol/g) was suspended in S nh
of 1 %acetic acid in DMF. Two sol utions were prepared, being 148 ng of
Frnoc-Leu-H (10a) in 2.5 nL of DVF and 30 ng of NaCNBH3 in 2.5 nlL of DW.
Bot h sol utions



.were, conbi ned and added to the suspension of peptide 106. The mxture was
‘agi tat éd overnight at roomtenperature. Subsequently, the thus &EﬁalA@@ 2[]02
i ntermedi ate Fnoc 30

Leu-gr[ CHZNH] - Al a- Ser (tBu) - Ser (tBu)-d u(Q Bu) - Thr(tBu)-d y- Val - @ y- PAL- PEGP
S (10c) was protected at the newy introduced secondary am ne function with
Boc20 and pyridi ne. The resin-bound peptide 10c was suspended in 10 nL of
dry CHzCl z aoh3%sng (0.16 nmol ) of Boc20 and 13 pl (0.,1&%1368,[% of pyridine
were added. The pH 2 8 AUG 2002 WD 01129081 PCTI EI' 00/ 10 was kept

at pH=8 with pyridine and the m xture was,agitated overnight. Wrkup

i nvol ved washi ng of the resin wwth CHzCl z, EtOH, CHzClz, ether and drying

i n vacuo. syn s_cont.i nued SPPS usi,n c am no acids and
the HATU DI Pﬁf& él“%“t% o ';p,reﬁ\}pnggu%ﬁg@313\5,)%{1%@%@@% caprhe | ast step
i nvol ved coup!ISfrdrigdWIIdema@amOtm@p?hénsdse acetate to introduce the N-ternmninal
acetyl group.. Aft gr wor ku s described in exanple 1, the crude peptide was
purified by HPEES dvé%gaf’iag’gleﬁ\nafel"l‘ﬁ%s"fnb"(‘} fg‘f thﬁd%‘fef‘ﬁmh?ﬂdclshaﬂﬂ iR neeve¥-Yeried to

gi ve the tar dgaerpsiegas dmitihgthe iopt of th@igvemgon. HPLC purity: 76.3% M MN =
1339; ion chromat ography: trifluoroacetate: 1.2% acetate: 2.0% (Ww. -~o0
Exanpl e 11°

Ac- Ar g- Ser - Phe-4r[ CHzNH] - Thr - Leu- Al a- Ser-Ser-G3 u-Thr-d y-Val -d y-NHZ (11)
The synthesis oLegdndsweotheeiipiree reductive coupling of Fnoc-Phe-H (11la,
J.-P. Meyer, P Davis, K B. Lee, F. Porreca, HI. Yamanura, V. Hruby, J.
Med. Chem, izb SP 3468 1995) to the resin-bound protected peptide

H Thr (t Bu) - Leu er ( gger(tBu) A u(QBu)-Thr(tBu)-dy-Val -3 y-PAL- PEG
PS (11b) obt Zrlideatignaf @ln@e peslopringtsempletioekity leasbrepiids %ﬁd@ﬁmdenqélﬁepeptu de 11b
(1.0 g, 0.2 rpemidegsiricradibeéhyidgdiPEMO@s MBS wes encatsqdendestribal @ nL of 1 %

acet ¢ ach Qi A0Sk ) bt il Sndudipelokp Ty ORIy g 501 ved i

5 nmL of m xture was zo t[ resulting in
the formati OrQ 498, 10 and 50 pg/ml. The response of the 235 clone following stimulation’with lead

Froc- Phe- 4r [ @eftide]] - THHAGS-Bet)Phb-Gtr-DduaSeS ¢t BorGhWSEr{ G1BVal-GlyuQ X Buklodddr (t Bu) - A y
-Val -3 y- tF’AL EPE&) PStimiaGoP ERith dgcﬁrgas&m@mm%@s&:mmm@@ Ve .
appropriate n er.m ac I si ng e
PRy b SRRE e, el sl SR AR Wi iR e 80

HPLC- pur i ftb catli-Ber-San@laBudHy-VagCindHE (open icelesyuar dimulpise ibedcidmg-exanpl e 1.

zs Yield: 52 Nmer-f'ﬂ@hﬁr-ﬂw A laYSer-8ef-AYrnMEly- W FCHR 388, GIANHIO aci dogmal ysi s:
all am no acids %\ﬁ Ei}g ound in the requi red anounts; peptide content: 92.4%

i on chromat ogf Bt ate: 2. 5% (W w). Exanple 12 30
Ac- Ar g- Ser-Phe Thr - Leu- Al a-Ser-Ser-d u-Thr-G y-Val -~[CH NH] - A y-NH2 (12)
For the synthesfrsble this conpound, it was inpossible to carry out the
e A RS L LGB IR s ot
~~J[ CH~NHX Gfssbiepicqmpsiabla ja or pmepier @ theiman-gwribed SR3-g1 Reptideo T MBBRIR zati on to
t he resin. Faotiydémondfraidzii] of2 yybGarhas(biPadt for all three Reactivity of human
clones (proliferation of clone 235 and 243) in potency (stimulatory activity of
analogue/stimulatory activity of lead peptide; e.g. HC gp-39 (263-275)). - = potency <
0.6, + = potency 0.6 -12, ++ = potency >12 - 100, +++ = potency >100. Ac-Arg-NhSer-

25 Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-NH,,  Ac-Arg-Ser-Phe-Thr-Leu-Ala-
Ser-Ser-Glu-Thr-Gly-Val-y[CH;NH]-Gly-NH;,  D-1-Glucityl-Arg-Ser-Phe-Thr-Leu-
Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH, CH;(OCH,CH3;)3-OCH,C(O)-Arg-Ser-Phe-
Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-NH,;  and H-Arg-Ser-Phe(4C1)-Thr-Leu-
Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH were tested for their affinity to bind HLA-

30 DRB1*0401 and compared to the affinity of the lead-peptide (H-Arg-Ser-Phe-Thr-Leu-
Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH). The most active compounds (Ac-Arg-NhSer-
Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-NH, and Ac-Arg-Ser-Phe-Thr-Leu-




.5 Fnpc-Val -H (12a, 3.16 g, 10 mmmol, prepared according to T. J

*S*-1. HMamano, S. Saito, S. Torii) S. Kashino, J. Og. Chem, gyg%ﬁlﬂﬂz
1989) was dissolved in EtOH/ HOAc (80 nL, 9911 ) v/v) and HCL. H G y- bzl
(12b, 2.02 g, 10 mmol) was added, followed by NaCNBH3 (0.94 g, 15 mmol).
The reaction m xture was stirred at roomtenperature overnight.
Subsequently, 5% ag. NaHCO3 (20 nlL) was added to ~ o neutralize the
reaction m woumesesirhe nixture was then concentrated in y 1;9 glothe

resi due was extracted wth CHzCd 2. The conbi ned organic ayers Wwer e washed
with satd. Ag. NaCl, dried quickly over Ng2S04, filtered and the solvent

was evaporated to yield a yellow oil. After puri fication by silica gel
chr omat ograpg%/l &el ere&: -4% et hanol _in CHzCl conpound 12c was i sol ated
as a white sdbfi SflgT IGQ’SV”é"V({@@ZN%] Gly é"%éh‘i}’%ﬁdsa refative pfinfty cfar

CHzCl 2/ MeOH 98d)g Rf BLA-DRH1*MB! Whikt- was 2ompfarable- tWathe yffinGHEN(BOSHglm@ Y- Cbz|
(12d) Froc- Vglepdllel CHZNH] - G y- Obzl (12c¢, 0.910 g, 1.93 mmol), Boc20 (0.420
g, 1.93 mol) and DI PEA (0.336 g, 1.93 Mol ) were dissolved in dry CH Clz
(20 nL). The zo pH was kept basic by addition of DI PEA and the m xture was
stirred overnight at roomtenperature. The reaction m xture was then
acidified by ad%}%f@ﬂf f 10% KHS04. Water was added and the aqueous | ayer
was extrac 12. The conbi ned organic |ayers were washed with ag.
Satd. NadCl, cExaad)lth ckly over MySO ~ and the solvent was evaporated to

yield 0.96 g (97%_ of 12d _Analysis; TLC ilic CH2Cl ZI MeOH 98/ 2) Rf=
055 M £ 5B e TP R ey biseSET- - bl VGl OF )

F.m)C_ val -yr | % lre %f ﬁ?@ﬁ\lnuip%x%cbos@ P%]Sygthﬁ;]zeggasw Ld VAR 0(%' ?%Pl ved in a
o e5sur e v -z“alw%saﬁﬁﬁ S 1 CamprgigEalaRe %&f%%ﬁ?%l%a%a{' 498t was

pressure wt
filtered off remel/g) hesir, |ptet-w62ﬂel inald-methy b pmiokdinend (NMPameqYalcta'rtb:)Rlybct c acid

12e as a sl i ghdup)in ¥Rhkaw cle a6 bitbcted with bip@ridine/DMF (1:4 ¥/v), TRe Souplihds 2002 WO
50/ o SflRfPCT’ it ﬁé&?ﬂf rid aﬁ“&'c%ﬁ%%ﬂx% RS iﬂ?ﬁ “fﬁt‘” pecH
HATU/ DI PEA dGiRBE#I08IeP g &aghsaer!iag demf fw“é?l%“s |aaneRﬂ?tﬁ Riletsife-

HATU DI PEA,  tchsinpangednEméaamindaheid/ eBH2b¢IBAGY | dobly %h(elﬁm;le ©0.t661 g, 1.37
?gg' )su\ggtsl %St%?xgﬂes&g{;gasmd'lﬁ) Gk ond gﬁhé} c(mtlm?og(%ladg-éﬁ?é EH;@M? 2, £hddke mmol) .
procedur e an@%y@gigonmﬂ;@aﬁﬁ’ﬁ pe% ‘P&a&h‘: %ﬂdﬂfﬂ‘é{gﬁesul ting
pepti de H- Valpyyelidiap(Bec Pil “GHPEPAThPRGAPS S(YF“M?S prawcolywah asede |Adigy at ed
using the i o rkidvdl &} tREAnaBPRSC prod) M6 Rdsin(eixadP inemdbllized pépridowhd Bken@ntdensat i on
steps of 00 THethe QhenbR G IRE ATLY GieBllifhiy @lﬂ?}?ﬁvﬁ @b SReBlceBdgnd 11 | e

N-term nal ac roduced usin eny? a etate Wor kup,

|
purificati®n déﬁW?ﬂ@éé?‘fF’ﬁb (a2 28k) eﬂ‘eg‘&lﬁ &5 (20 sy EH&‘&M G whaspte 1.
Yield: 17 ny;didtiBlsthep 20 mi). BE. ib¥HobNBed hiptide 138 @riedaimi mucaovqjmg}naﬂ‘y& s: all

?(r)nnnghﬁ S ?g |pEStideaL R tﬁ&mvwoﬁv *&@tg rlaqm b the m:ugtﬁ%y@%tg%}giﬁg&m%t Wﬁi\?v) 7%
Exanpl e 13 A %%@NN@ fo‘i?%g"“ﬁ#“ PipeRe g%%e Pladad site ol prggeg;we,gougg (;/ NHz
(13) zo For tweee alsavemewddsAB¢r qyanpratige ofi the sejecnt tig prrside wappiseipitatednwittorrer
Froc- NnSenf t Bo) mDHf (ik86) ethvASTHR epelhyRelwhd deSdnted and the peptide was washed with

an additional amount (2 x 200 mL) of ether. The crude peptide was then dried with a

stream of nitrogen and lyophilized. Purification of the peptide was carried out by HPLC

chromatography on a PrepPak cartridge 40-100 mm Delta-Pak™ C18 15 pm 100A

reverse phase column. The mobile phase consisted of a mixture of 20% of phosphate

30 buffer pH 2.1 and a gradient of acetonitrile and water, as shown in the analysis below.
The peptide was desalted on the HPLC, using 4°/o0 aqueous acetic acid. The purified

product was lyophilized.



. Z-2-am noet hyl -tent-butyl ether (13a) 3.25 g MyS04 (27 mol ) was suspended
“ih 80 nL of CH2CI2 (dry). Under N2 1.5 nmL 2s of conc. H2S04 was Zgjm
(procedure: S.W Wight, D L. Hageman, A.S. Wight, L. MCure, QdZGB
Lett., 3 8:7345-7348, 1997). The mi xture was stirred for 15 mn after which
tert-BuCH ( 12.9 nlL) and commercially avail abl e Z-2-am noet hanol (5.28 g,
27 mmol ), dissolved in CHzClz (20 nL), were added. After stirring for 5
days, 200 nWOom2®% aq. NaHCO3 was added to the reacti onpdfosede Whi ch was
stirred until all so the MyS04 had di ssolved. The | ayers were separated and
the CHzCl z | ayer was washed with brine. The organic |ayer was dried over
MyS04, filtered and the solvent was evaporated to yield 5.6 g of crude 13a.
The product [ A 002 WO 01129081 29 PCT/E
1700110230 chibie é*g%%ﬁ’?%‘“ﬁ&é‘n*{*p%zﬁ ﬁ)ﬁ@lﬂg@ c 3:1v/iv). Yield 5.00 g
(78%9 . t H NWR (CDC13)B:b,01.15 (s, 9H, tBu), 3.3-3.5 (dt, 4H 2 x CH2), 5,

i (bs, 2H, CH2Bzl), 7.4 (m 5H, Ar). s 2-amnoethyl-tert-butyl ether.HC
(136) To a sol ution ofC: KJHBQNQh@f‘mMVyI ester 13a in ethyl acetate (150 ni)
22S ng of 10% Pd/ C was Hz was bubbl ed t hrough for 2 hours. The
catal yst was Fi4PEr ed f A’aﬁcﬁoi/S‘*n@/bF % 8872 M@ MiRas added. The sol vent
was evaporated and a small volune of ether was added. The precipitated
product 13b was filtered off and dried in vacuo. to Yield: 2.35 g (77%.
NVR (CDO 3) lyield. @mé SHPLQ]‘butf&}B@M%?)MB‘SMW kL, thiklagrees Jvifhohé Inole&hbru'lz)

8.1-8.4 (bs, te I i
(13c) To a Sg%u![l 9@1}%204 %%189%;9%‘3\3?0@1%}}’ %l QLM& aE’iﬁs NB&J\QI\%?H added 1. 40
g (15.2 nmol yetye F‘m@}“%x%ﬂ’ Sppiett: A"T?fé"?if!f“%a%’ ]ag%s 1§ =6 it h
1.0 M aq NaOcetdie 0:4¥,Shiondeud.ABr{w280 ng of PdI C was added and the reaction
m xture was agitated at 45 psi HZ pressure overnight. The catal yst was
filtered dPf and washed with 5 nL H20. The filtrate containing 13c was used
wi thout furthgr byrjdfication in the next step. 20 Fnoc- NhSer(tBu)-OH (13d)
The reaction product 13c, still dissolved in H20, was brought to pH=9.5
with 1 N NaOFNH{CHRaS0)-Se0P ki TIAL sBAsladel-SereQhwl irkGIZ 8/ atHG I DHBEEt one and
5.40 g (16 mmol) Fnoc-Gsu, dissolved in 25 nL of acetone, was added

dropwi se. Thelhsirentise wag synthesizgshpsipessolig phpsq PRPLdE ehamisipyt a5 repqrief ip thy

over ni ght thgntheeamifmﬁponw(t (eenboas. 1R Shicaase emimatidly avalableFmvk-asird washed

wth 2 x 350 ﬁéﬁta@&&&fhért}?%nﬁtlée ektefs vhere \iéeﬂ)mste-m@f H@Q’rele@Yrﬁ% a\’iﬁﬁ acidified
to pH—Z%V\At of et hyl

20 t
acetate. The 36¥H3H @fg¢é¢1§‘4 \?@F éo’EWB?W)éﬁ&)é’??%F g’rs’igég érml\%?fgﬁﬂ“ “The
sol vent was ewidpeteiNetimaing amite apidoehtained\eom paring-hexdndiy acid|apsipgous to

Chzgrlmtt) /;Jgr aphie I\/l&&ﬂaﬂ Crtoceldie Gl MMQ"E5H&erI\{ZVNat&t£f&sciﬂE%6rgdCh@ﬂ Or¥ield: 5. .44
g t

3.6:3.7 (dt O 3&@?@%‘5 7he SipoRuntEing éf*ﬁz@g%ﬁﬁ’% WERET® L o s 6
(2H, 2 x @9 FeeRlie) ard Bequing Of e aamoprmt#’ PR Were used. Fopthaceyring of ¢40 01/ 29081
30 PCT/E POO%B&Gun‘Bh&x&ymt &eels PgBQH weepipplibd ds3thevasupdiag raged (399 nq) t he
Pepsynt hesi Z%oddé;! Qgrem?ed%%e Ma gﬁo&éﬁ é:&lh': leag gdeé%s h@dofb&mr e

(exanpl e | por wi th NWP
as the sol ver‘i’de“ﬁoEgiFé"a&Bﬁ%}aﬁ%nbé'% ¢ S?'s %1) Y‘t%\gmgég)for al |
am no aci ds, gradierddThepreheicvasiiswhied ‘BU?“@R Crgth 5 “/aylaguenpssacetis arichend acet yl

group was 2 ntffe@ﬂ@ﬁmtmvemgnpgdfltﬁerr@h&hpdptmcet ate. Workup and cl eaving off
the resin ang_gjprot ecting groups were conducted in the standard way {exanple

1 ). The crud®Llfeptrityediys Mﬁr MVet 1898, Hbis @ersd Witbsths medecylar Horgplanf  aqueous

acetic aci d. CssHgN;30;); amino acid analysis: all amino acids were found in the required

| D)

amounts; peptide content: 67.3%; ion chromatography: phosphate: 10% (w/w).

30 Example 3



.Yield: 50 ng; HPLC purity: 98.6% MS: MWN= 1366; am no acid anal2/ b
‘aifino dcids were found in the required anounts; peptide content &AU% Bﬂz
i o chromat ography: chloride: 0.3% acetate: 1. 3%(vv| w). Exanple 14

Ac- Ar g- NhSer - Phe- Thr- Leu- Al a- Ser-Ser-Q u-Thr-G y-Val -yr[ CHZNH] - A y- NHZ ( 14)

t s The synthesis was carried out using the HATU DI PEA protocol on the
Pepsynt hesi zer (exanple 1 ). The previously described functionalized resin

H Val - yr [ CHéN{damp] - G YPAL- PEG PS (I 2f) and the prot ectpgmggaa o?Jo

Froc- NhSer (tBu) - OH (13d) were used as buil di ng bl ocks. escr1bed before,
the dual syringe technique and doubl e couplings of 60 min per coupling were
used. Elongation of the peptide chain on the zo synthesizer was stopped

before the co hSer (tBu)-OH (13d) _and this am no acid was
di ssol ved in %@E@%ﬁ f%((gg?rfrggf’TB i‘i)‘l’s"f§°68E}bﬂ“i‘i&'yr\5“'tqfé‘qf¥r{%bl li zed

pepti de chaimnp
(H- Phe- Thr(t spu feﬁwﬁs*);e aredgng“z_%’degé‘f“ {PEem g i “SLONQ‘eé"‘)“i‘hmg: 2 ¥§198 V7l - yr [ CHZN
H - G y- PAL- PECRSSNOrpRetasgif o ﬂspmedﬁnﬁf%oﬁé typpe agipnok- t he

remai ni ng ( AridgckernZ Ndaterfirsth o cnange€hema (Org rChersi, 3§ 19151021 098 BNy lthe2$- acet at e.
Vb{rup,dpursl ftkﬁﬂﬁdllaﬂumélddmajlub datgwefpnfob@pmtu% -ME[10 toaﬁ%t gf ?Z PLC
outlined in anpl e I zation furnish I de

a1 ty: 72 oo oriep. R AESBion 3R RPishar SPHERY % BT R Rostdie. 5 556
(W w) . ) (exmplezl)aaww5®@6@@rmr®1762%8 31 Exanplc 15 PCT/El ' 00110230
Pre-selectio f. agoni us nt| enselfl A | | bri domas
(first line 3&@6 PUTy: ?%ag%‘)’ Weq\ga/ mfgz?? cti a\lﬁgtf'ss *6 f%g ide, 3
different, HCEsime0MDERP7HYE anghsisi fallcaﬂﬁ%laflébﬂﬁrec&“f‘dIlflrfhfsr‘fﬂé‘F@ used (SG
11, 8B 12 @anchmbéfis;Ipkptide contént:1004%h yarchdommagagtyt scemard0.2%xXwhdb irradi at ed
(12000 RAD), EBV-transforned B cells carrying the DRB 1 * 0401 specificity
were incubated in 150 pl volunmes in wells of a roundbottoned mcrotiter

pl ate. Pepti antwgen (HC gp-39 (263-275), and nodified peptides) was
added in 50 P8 Utes to duplicate wells. Forty eight hr later 100 pl of

to the cul turg. .ﬁ&%ﬁhﬂ&ftﬁeﬂz}m -G25-PAYERr-Loi- AR drFRAGHPERH-GlyCVALLGE- producti on
| SA with Pharm ngen anti bodi es specific for nouse IL-2.

using a sandvg 2
Sel ecti on of ‘8 ‘f?l st peptides using antigen-specific T-cell clones (second
: i ne tgst )15Tgﬁ%02$3th3_ prefdratiof lo® piptives tne&ﬁlnaigeﬁhtefrragmsaccmamylotemﬂ@r.s.f |2 c3)T- celhl
i ne obtained f.ro ponder t 4 The
cl ones were (ﬁﬂ’f’%‘m el fw(ﬁs &/{;ﬁg 3?‘5%?52462?‘:3??‘"‘ ki % rruﬁgbcg&gs W£th HC
gp- 39 (263- 27’?;)%%}3% Pd% $rivastpye. b elée%’ee edDﬁBim*%ﬂdbsf“ﬁé%H%%ﬁ)Pﬁm The
H235 T-cel | 1svxﬁ$omﬁ@fdadt ed; dafrigdnoat ip egiticche The papkidd HdArE—Se:ePHe-m-ne
obtained fro | s Wth

e ggo.lzgegs 1@3@% J@Qﬁd}l‘y d&?(‘t‘iloﬁb%g, 0430indl),

b
peptide HC gp- & o&xgpmxg%ﬁ? ‘gﬂr e%?ﬁ He%df‘a@@?%%g 3%3%?%‘%?05?3/% 0

cl ones wer®d dpgtkad
20 be HLA- DREPIREAMMA (¥/&sWv)i waseddddrto tghve pHs@ogrnt N-ovrcinimigd (i imthyhdrt i gen.

gel : -Sf wer te Usgfygdlﬁﬁ)fgﬁdéte]ig?laé 4af 0.6% fg b1 STeHndt)i VS alidbdGREHb SOHRAE. ']'15@ H
rolirrerati ve res or asu

i ncubati on of" ai?( ‘Bfgﬁﬁ'lg %’efdlg §edngY ro&Oflﬁgg@ﬁgingvt ‘H‘X{"ée Bf% Rad

i rradi at ed) PBwE 3t Foorngmperptusedpr hpogrsend H’éﬂ#iﬁfﬁ%&ﬂm%%%h@r&v helunan pool
serum ( NHSs5 Gff Bhospinsd eiffdaphi=2Th &h@ srofet wex puzified Immadlidtdlpby HPLC oM dheni crotit er
plates. 50 plpyef heélsdfeﬁyysmlaw‘sﬁm pQ&mhﬁteangefﬁees%ﬁ& AR STEHMERES Of

oo RSl 5 b B IR, "o S o v o

%n g: ?ss; | bregorid bRy 98804 méﬁwweqamraamdacwmag@@t B1Y bhadho WeRs %esur ed.
esu S 0

fled tides | i st 0 wer e
stinmul ate aﬁs‘t"ﬁr“é e'feqélg'f B %fB contem gj‘sfiag’hmn %818%&3%?%1 %‘l&f“g “t he | ead
pepti de H3Ar g-4 phespkater th/wtﬁnmoaGs@re. @@("*@tﬂtﬂfm%@v@‘l)vm dy-OH. Sore
pepti des, however, did not stinulate all three hybridomas which exenplifies
t he difference in specificity of the hybridomas used.

Example 5



. 2 8,AUG 2' 00t WO 01/29081 PCT/ EPO0O/ 10230 32 Wen these agoni sts r
* fror 'their capacity to stinmulate the two human T-cell clones, a zr&wﬁm
difference in potency of the compounds tested becane obvious (Table 2).

Most nodi fi ed conmpounds i nduced a response of clone 235 and cl one 243. One
conpound (Ac- Nar g- Ser - Phe- Thr- Leu- Al a-Ser-Ser-d u-Thr-d y-Val -G@ y-NH2) did

s not induce a proliferative response of either clone. Three conpounds

( Hbet ahonmoavayéineesy| - Ser - Phe- Thr - Leu- Al a- Ser - Ser - G u- ThipeedinYahs G Y- OH,

Ac- Ar gSer - Phe- yr[ CH2NH] - Thr - Leu- Al a- Ser - Ser-d u- Thr-d y-Val - G y- NHz and

Ac- Ar g- Ser Phe- Thr - Leu- ~(CH2NH] - Al a- Ser-Sey -3 u- Thr-d y-Val -d y-NHZ) were
active on one clone only (either clone 243 or 235). Three conpounds

(H Arg-Ser-PRhe(4Cl ) -Thr-leu ~o0 Al a-Ser- Sers; G y- Thr - -Val -d y- OH,

M DA g Ser - BremreRp RS ER et S E - QY

CH30C( O) - Ar gpépitle BN evad Nynth@iked Beonfify REhireChidvibily Ghatia- Fodkade) fof nduced a
proliferative res&ggse I ‘rg bot h e:ctl ones V\/ﬂldC I? éhedﬁ%me f0}1‘: der of

magni  ude ascPHEUIGA ReE EmORATIEEC Ayne pecr JIAT DIPpA a5 19 e of Fmoe:

H- Ar g- Ser - Ph€lyiitkC-BEGAT Saresipr sugpart opaingr B4 7 @uyoligg In dieyfirgH stesdysamironpounds

( Ac- Ar g- Ser - RipgAddth,-OH $54) ds dupleS@theSikmobilided paptidelchain/@arbokWic ¥ 5a

CH3( OCHz CHz) 3- - - - Thr - z - SOl - The - -Val -dy-N
H2, D 1-gl uc‘?e'fl s%%%‘o%géﬁﬁ %ﬁgoe %%ﬁ %egﬁéégﬁl‘%"es?ﬁ@%ﬁ?ﬁ%@ {/allgpté y- OH,

(NF et hyl - ni E’@?‘?%ﬁﬁh)ZZLIA?'QZGSé?&%h%‘-’“F‘FPr@8@9%@“&9%@9%8?’15@’% ettty - val - A y- O
H, Ac- Ar g- Sethofelvg pddtide lLeu- Al a- Ser - Ser 3 u- Thr-Qd y- Val - y~[ CH2NH] - A y- NHz,

Ac- Ar g- NhSer - Phe- Thr - Leu- Al a- Ser - Ser-GQ uzo Thr-dy-Val -d y-NHZ and

Ac- Ar g- NnSer Yk 5§ me: BELC Auaty sl LadyS:dyIW. TH?20appine/a¢id gralysisy s-jroieg v - NHz)

Wer e supera ofcidsn wemdlufound) @ pheol refuiredit am@ntsespeptide @hteome7®2%pdbh cl ones.
The nost pot jngke . 4ok | Riakdde: 0.6%, acetate: 0.2% (W/w).

Ac- Ar g- Ser - Pﬁg&xf‘ﬁ? eglrﬂlﬁ?aﬂgglr@fﬁsté -t%mﬁ- Thr-d y-Val -d y- OH, )

Ac- Ar g- Ser - Phe- Thr - Leu- Al a- Ser-Ser-d u- Thrd y-Val - ~r [ CHzNH] - G y- NHZ,

Ac- Ar g- NhSer - Phe- Thr- Leu- Al a- Ser-Ser-A u-Thr-G@y zs Val -G y-NHz and

Ac- Ar g- NnSer EEMBRITAr - Leu- Al a- Ser - Ser - G u- Thr- @ y- Val y~[ CHZNH] - G y- NHZ
(Fable 2 and bl i FATH e FalIRSE SR aiiciRval cROPRNE) TRl e ¥ 6 10

weeks of age e ver rmany or arles River” France) were imuni sed
on day O ‘ii\itiﬂhelﬁk@erﬁﬂéy of pafiité gams RoeRaEA O fhskibd siftlapy thit diGraypud %63—275)
in Inco et e Freunds. Adj uyv na Ol Chers ; } USA) .

Ant i genrr\I/)vas g‘?'s?fébﬁ gf}blgg\g g%é@l%ﬁ%%%f’%%ggg}ltl onhsl/%ﬁrqﬁfaﬁ?f éﬁgﬁﬂ (f i)Si on) of the
mce. On dayas7thensolid spepast- dphis SAtse henfPer SIFP JE4P SPRBECALY SRR gp- 39
(263275)) di (PetSeptiverBiOsySmbafhoc{ANPEEG-Ehmesin Gorpasevsd and thehesultiag Her | ands) i n
a vol ume of PRy PEGLEY LupfshMvadlcbiBetsEh ALitFAEWoIBNKOHS nddef @keS @gentF of The

Net her | ands) ~ AUG, 2002 011 29081. P ilaterally
'n the 1o pEATHPEACATF e PREC Prbt pegﬁ?eg%%w bRl Jgaat ab 8D S0
p.| of al um tseihnilesthy $pmg condifigaers described nexagple Ipde J5Auired gfﬂps?@xamlde

hyper sensi t i Citérhinue §ae vsamed, We@kupand pedfidation eonditibnsmggre wienticaldettibosai ned on
day 8 by rrea§we'l§}gl'g he i ncrease in footpad thickness of the left hind

f oot pad conpared to the right hind footpad (swelling s left (nm - swelling
right (mm /YaWwekd gy HPLGurifyn®i3% MEQHY, = 12950 gmimo iarid hoases: deshigned

m cronet e,  NagalydPPlobf@t inONMhdf redtited ggﬂoms?pgégaaé Ofdnienl), 76:58%:; 2R’ 0.4 pg
(or lower concentrati O{%Q, of e#C %%32 %ﬁG?-Z ) or of nodified peptide
derivatives WEETARFIRGY BPTidHders PEHY P41 For ene, Abbott BV, Anstel veen,
The Net herl ands) anesthesia once (day ~0 5) before i munisation on day O
with 100 p.| of antigen preparation containing SO pg of HC gp-39 263-275 in
| FA. I n thesBxaggeri nents, mce were i mutused and chall enged with HC gp-39
263- 275 and DTH responses were determ ned ai ﬂﬁjcgi b”ﬁgr@bg%e. Usi ng t he
above descri GEAOELEHREHC(Q)-drer e PRETBF LA B SR T edd™ Y h HC gp39
(263-275) 30 nVhFRIlyfN8p@hded to HC gp-39 (263-275), it becanme possible to

study the .
y For the synthesis of peptide 7 the starting material CH3(OCH2CH2)3-OCHz-CO,H (7a)
was prepared first, according to a literature procedure (A.H. Haines, P. Karntiang,




.is potential effects of tolerance induction by nasal application of HC

'gp- 39 ('263-275) in conparison to those of nodified peptide deri v% ngg 002
Pre-treatnent with HC gp-39 (263-275) downnodul ated the HC gp- 39 6 S;
specific DTH reaction; this effect was dependent on the dose of peptide

that was included in the pre-treatnent procedure. Using a relatively high
pepti de concentration (50 |Itg/ nouse), nasal application of one 20 dose of

HC gp- 39 (20%09723981f y| | y abrogated the DTH reacti on whepeasransese of 2

~g/ nouse was ineffective. Thus, a protocol was established to discrimnate
bet ween effective (tolerogenic) and ineffgactive doses of peptide in a HC
gp-39 (263-275) specific DIH assay system Assum ng that nodified peptide

derivatives C 5 |.owe

concentrat i o@@%&& 2 ﬂpzog’gngﬁ@?bngh%%ﬁgsd ﬁ@%‘” ?qaﬂlgs‘mé}"é‘l‘é??pect ed to
i nduce t ol er difetideat H- él’%ﬁ’m‘%)r%lesfta“bghf’p?pfqa@éeeeﬁi%@%ﬁ @tSectR)-GRgDIBUWM ng thi s
asg unption, arisEBw)esly-Ofal-Glyci Al mb-psmu)das comdetddes sigsvnl iR ekdMpte i@dlﬁg ggce

i nduction pr

(263-275) eg‘{ngﬁgiemd b egt%l %}%g}éﬁégﬁ% (gm&%ngs&cf% ljl?‘brl[dﬁg g ?‘% t r eat ment
with 50 but5 r1’8¥ 4I"L“§‘°Bf° eHppis z‘;;zﬁ) Weﬁa@d%&sﬁthﬁwﬂh fecific
nmodi f i cat i ongngf(0.6Hhemmpelptdfdbe Joupkivg eagknt g AFEH a(;;trmmhyﬂﬂuotdqﬁemmmntunﬂn of

tol erance qu{e‘éﬁﬁm%ﬂ% ﬁatéé\elfh@ c&ﬂﬁmédﬁ@fgeﬁ@l%x% cﬁauxated deﬁQé 90 frimattd iR

resul ts obt ai cond L1 ne (human
cl one proli feﬂ]eﬁfynnh‘ﬁm%s%ca}"aqe 9 r&ﬁ rgi')é é wﬁ{é@p ea %‘g&r?sa‘ge BB ivity

of assayhunan example 5. The crudc peptide was then punﬁed by HPLC thh the system and solvents

cl ones235243Htehhddteden cBhpte Th Thd prddubl drasSekalSe bn (Be HIPTIAY coldmr Malg-23); OF i +~
++H- Ar g- Ser-Pg}%Qég ~Thr-Leu- Al a- Ser-Ser-Qd u-Thr-d y-Val - d y- O-+++H- Ar g- Ser -
Phe(48r)-' I hr-Leu-Al a-Ser-Ser-d u-Thr-d y-Val -d y- O-+ndndl ( - Ar g- Ser - Cha- Thr
- Leu- Al a- Ser -Bek: GUmTHMPI@ purival78%G VSONFN NG ibDelbmitoGephy Pettorider - Leu- Al a-
Ser - Ser - A u- Thy, - Qo § / r - Phe- Thr - Leu- Al a- Ser -
Ser-d u-Thr - fA,@th:péﬁé._O I—ﬁyi ne @%Wg%?%%epgg?‘ (vSver-Phe Thr - Leu- Al a- Ser - S
er-@u-Thr-dy-Val -dy- O—|+ndndAc Ar g- Ser - Phe- Thr - Leu- Al a- Ser-Ser-Q3 u-Thr-d
y-Val - A y- OH+++++~- i - WCH;

- (OCHZCHZ) 13- GEXB®IY - Ar g- Ser - Phe- Thr - Leu- Al a- Ser-Ser-d u-Thr-GQy-Val -Qy

NHi ++++D- G u Phe Gﬂ T [gf Val - G y- OH+++
++( N- Me- ni coﬁ? hygﬁ c??'?’-“rrgAéreé PE%'rT -ﬁ e"'%a élf_as‘l? IUEEF' -Val- YOH®) y- V)al.l dy-
Ort++++Me0- (( @rtof\rtcgﬁﬁQfsseEJBSfc;Fm tdeBialf) RoSieEd SRS, uhér bepn@e V- NAAPrRd)Y - OH+++H- b

t ah - OH++- Ac- Al
o Sor - Phe-w( GElRp P TR G Rty f‘%‘é“%ﬂ@d&@ N s oS
er - Phe- Thr - LERAGPEGHRSNEY)- havine tssempsequnge aspeptide b ouy diffgripe NHh¢*mc 2k Ar g- Ser -
Phe- Thr - Lexn- AlnkerSErACSérstetd wf ALY, Gvgs prepCEl Nbdordifey toGexanidid +* Reddtfiee Ar g- Ser - P
he- Thr - Leu- Al %gx?ﬁée?ﬁ%ffgc{ﬁ]gp 5vegu%1/1 “@Jmnex%(o%' é\-‘l?ﬂtyl @WD%’SH&'EHH%& Mr g- 5er - Phe

-Thr-Leu- Al a-

bAc- Ar g- NnSer®2pHee Tt mmel-Ta) Gamp.. I%e#“’@‘yf\ﬁm% %Q‘X?z ¥ea (R-ougR, N ASBINg R+

- j Ac- Ar g- NnSeFetsBtve Chem.- Preom. Bl 36234362358 1988hwitlGhy -ineobijizqdCidptild] 8:G y- NHi +++
++++c _00 NO Bbd)ng dk Mﬁnouéﬁaxbbﬁiﬁ{@lh(@ﬂsb& Rept ) deg Na3iesoge: kest ed

DTH) Hal f ~t
§ H ;ll)’ g- SEI(’ Phe Tﬁlr HaX the A}:}u% Eé)eg? 3 %gglﬁ%j&gag%?]c\/t}}e raultmé_fgarzpritﬁ ted2
0. 410H Ar g- Seletipaize 401) fnP-1tK-Ar o) - APl SsT(EW -Phg-Fhr(Rp-guAlers0,  10)
2<2H Ar g- Ser -SeRe&u-Ber tBERG (@& Bu)AT latBerGlgetal-GlyPACPEGPS- \fadm Gihg- Ca0, 10) 2,
253/%\01(03 2; g;lésért@@ona_mns%%n&@m%&nﬁg 1, @i cgmomgaﬁ ré@&vaﬁo gﬂég
0. 4Desani noar&FRi HY |aﬁ§gl,m°|:9ﬁ -PT‘H?Ct‘E%ﬁm}iPsa ﬁgglfheg-e[’:g B ﬁé[tﬁ‘ﬁ jarggf §¥R5'§

10, 30 after purification by preparative HPLC and desalting with 5 %o aqueous HOAc.
250- 10Desami mcgl nj nyg4M,rM§>rﬁ Thr1-4 ?u Al a- Ser ana?yes{s G u- Thr-Jy-Val -3 y-OH

0 | 0 2 purtty: amino aci amino acids “were

0. 4<0. 4Ac- Ar o®drir Pieaedpised dnequniaf pepiBiercosient: & .0 Tien cigbpatogriaph® ¢hi@ids0, 10, 2,
0. 4- CH3- ( OCHX342, Jadet 4 HZEA @Yw)Ar g- Ser - Phe- Thr - Leu- Al a- Ser - Ser - d u- Thr- G y- Val
-d y- NH250) 10,

2,<2D-d uci tyl - Arg- Ser - Phe- Thr - Leu- Al a- Ser-Ser-G u-Thr-d y-Val - 3@ y- OH50,

10, 2)

0. 4<0. 4(N- Me- ni cot i ni noyl ) +- Ar g- Ser - Phe- Thr - L, eu- Al a- Ser - Ser-d u- Thr-d y- Va
| -d y-0OH50, 10) 2,

0. 410- SOVe0- C( O - Ar g- Ser - Phe- Thr - Leu- Al a- Ser- Ser-Q u- Thr-d y-Val - d y- OH50,
10) Z,

0. 42-i OH bet ahonoar gi ni nyl - Ser - Phe- Thr - Leu- Al a- Ser- Ser-d u-Thr-d y-Val -3 y-
OHNDAC- Ar g- 5er - Phe-yr [ CH2NH| - Thr - Leu- Al a- Ser- Ser-d u- Thr-d y- Val - d y- NH250,
10, 2,

0, 10, 2,
G y- NH250)

A AN A o~ ~ —— T 4 o~ WSNA NN Al ~ ~ o~ ™ ey ~ vy a7_ 1 ~ ORI 1~



.2 8.AUG2i00 36 Cains 1. A nodified peptide derived from

' H Ar'g- Ser - Phe- Thr - Leu- Al a- Ser-Ser-Gd u-Thr-d y-Val dy-COH (fornuIZB)Alh}z@iZGﬂz
general fornmula Q A 1- A2- A3- A4- AS- A6- A7- A8- A9-A 10 A 11-A 12-A 13-Z
(formula I'l) wherein A 1 through A 13 correspond with the am no acids of
formula I, Q corresponds with H and Z corresponds with OH characterized in
that 1 to 6 modifications are selected fromone or nore of the groups a, b
or c consi s?f(?'h'& W a) substitution of 1-86, preferably PewEemwiomo aci ds at A
1 through A 13 with non-natural ami no acids or [3 am no acids b)
substitution of one or nore am de bonds wath reduced am de bonds or

ethyl ene isosteres c) substitution at Q and/or Z wherein Qis H (C

_6)al kyl, fornmyl, (C, _6)alkylcarbonyl, carboxy(C ~ _6)al kyl,

(C~_6) al kyl oxycar bonyl, (CZ_6)al kenyl oxycarbonyl, (C6_i4)aryl (C-_6)al kyl;
(C6_i~) arylkxamply @ kyl oxycar bonyI CHS(OCH~CHZ) ~-0OCHZ-C(O)- wherein nis

T met hy! - py (MEDH OO ESe B T bk e &Sk Ser S FombrlaligH ¢ o o
HZN- C( =NH) N"‘i‘tk%esns% pti %GNEL $ ?su%f glmmlmﬁn&u A%b@gn L-Lys,

D-Lys, L-Al a QB
HzN- ( CHZ) 5. mc) ré u)- enTl]r 9)- Ly -Ala- er(tBu) er(tBu)-Glu(OtBu)-Thr(tBu)-
(R -{-NH CH[@W) GlyNPA GPENH)S- (ShIZinGlitikat¥ @)d- doplinghierteith T this s@spBnsth,

('S) - { - NH- CHI otz b anHq %oﬁ'é}ua Lr&'ﬂ?m@( Q)mr})fonx\é?@&@rb Qaddq! ﬁe% R4

- N[ (CHZ) n- NH- -Ser, D Ser,
L-hSer, D- hdBEMr inzFrﬂg“a‘ %‘Z} d/iP‘éFeq‘ﬁ!“}&I the f%%"ywﬁir“@*rAﬁ? C‘@z@ CHZ- C( O) -
wherein n i SE1QH5 CHAR: psd qthePhisfer Bryiiggn vacuphtbg pepduchwihe¢axgd effitheagesm X i s

i ndependejpt |aY1d %ﬁhﬁ%‘dt @die&dn@éa RBNBe Plevid®y gepide dyfinesedlerdnpit 1). Frdnpxe hal o, (C

o Gna L pai e kPO B Ror € g gy O B il Pl o)

D Ser (Bzl ), l("FFPIhZ{dNH“GIHEMqZ9aryI) CHZ-} or (S)- {-NH CH( CHz2- aryI)CHZ} or

R NH- H 4 is L-Thr,
b T - - Sor - Fet LEPE: Pty s seghis: pr, e indf %aafi?@@ Lo,
D-Leu, L-I| ecidp. e, fpundalin thevagquired nrmpuns; I\RFH“ e cpptgpt: 0/33"/& 1@

(R)-{NH- Gisi( GtrontEi(peApBY: 2hlofddZ2 P%, ploasphars) 0.2% - duktatCH4ZHAY@)( CH3) 2) - CHz } ;. A6
is L-Ala, DAla or Gy; 2 8 AUG 2'00 37 A7 is L-Ser, D Ser, L-hSer,

D- hSer, L-Thr, DThr L-Ala, DDAla or dy; A8 is L-Ser, D Ser, L-hSer,

D hSer, LTrﬁxaé% L-Ala, DAla or Ay; A9 is L-GQu, DQu, L-Asp,

D Asp, L-Ala a or Gy; A0 is L-Thr, D-Thr, L-Ser, D Ser, L-hSer,
D-hSer, L-A g-Aky- S‘éramzm{amu-xﬁtmm]-@ayserLSeAbax-T&alyavarmymﬂmm CHz-; Al2
|sLVaI D-Vval, L-Nva, D-Nva, L-Leu, D Leu, Ile

(R -{- NH- CH] Reiag @H@y zqnﬂ@p{z of pep@@ 14, _t}pq;.;eqy:[e@aln(gqgl):xg]ai@ﬁdc)buﬂdmg block
E Sg E mﬂg% W]lﬂmas}prep(aﬁ)l g%a— z?hko@ld[pﬁxﬂﬁrbzm-ﬁ] Mz, Pk Dav1f K.B.
(AR 1 NqugéhC%‘C%@é) o acjz rjn%b GHIMaZ SRR, 72 G, 1995,
(RS) - {- NH CH‘EW(I@'KIM% Gsmomm}c,r purification. According to the method
(SR) - { - NH- CHesgiribédCin( Glaﬂ))}e CII—IZKE!—B];m@'dz-funcnonahzed with an 8-amino acid peptide
(SS)-{- NI—I-CI—A]}IQ};IZt(,(%—l(, fagy) Cg_ @)qsm-pp aand Z is

OR wherein C .~ _4)al kyl,
(Ca-i 3) he¥ er|%()gla(i§}kf)('8s q%‘}"’é?'?%? ‘@éd ﬁﬂ%‘ﬁ?% é? Vg \afo fii=raitd é‘?& 7 %&&pendent ly
sel ect ed fr ol acgticiacigimPMFI Twe sql@®ns wyrg prepgred. beng 148yme efftnogHend]

optional |y tde)pepsindess DY ake3®xE P NRONBH; tnhes h&m@n@:tmmdmionend next to

L whorein S"?%é“ﬁ% iy %“}‘4‘81@%%59&%5 &P@%"pﬁﬁt*‘?&fﬁ‘%%ﬁ%x A

_6)al kyl, (Evemg 5%“ ’RWB’WRFEH“HEJ seqperd te Kgppstein n is
1- 10, HOGHZ -LeGOEN N THEle- S\sﬂmemasﬂ(th)l-GluGﬁBu)l’Fhmmtk)ﬁly-p’yr ~GYHAALUPEG- car bonyl ,
1- net hyl - pyrpsckuﬁu)wz; fofedled ABHE ndhly ISaucRd séobrdirydER Mandtion »&Jnhla%c,o

%xg(( Nllzl)b N@é@@% ?%Sm %Eg%ﬂﬁn‘dglécswaf SE‘F”‘%N—“(‘@I—@;A gfrb)% éﬂé? in n is
2-7, (S)-{- NBFGHO(I6HEROT) dHBACLC: b LINKAP 1 Crigac) @pyiidinanher eildednThespl2- 5 or

-N[(CJ-lz)n-NI—I—C(zNH)-NHz]CJ—lZC(O)-, wherein nis 2-5; A2 is L-Ser, L-Ala,
DAla, Ay or -NN(CHz)"-OH -CHz-C(O) - wherein nis 2-5;



. A3 i.s L-Phe, D-Phe, L-Phe(X) or D Phe(X) wherein X is halo or n|tro L- Hf e,
‘L*Thi, 'L-Cha, L-Pal(3), L-1-Nal, L-2-Nal, L-Ser(Bzl) or U%IZUUZ
(S)-{-NHCH(CHz-aryl)-CHz-}; A4 is L-Thr or L-Ala; ASis L-Leu, L Al
(S)-{-NHCH(CHz-CH(CH3) z] -CHz-}; A6 is L-Ala or Gy; A7 is L-Ser or L-Al a;
2 8 AU G 2002 38 A8 is L-Ser or L-Ala; A9 is L-GQu or L-Ala; Al0O is L-Thr

or L-Ala; Allis Ay, L-Ala or -NHCHZ-CHz-; Al2 is L-Val or

(S)-{- NH CHYeW&EP z] - CHz-}; A13 is Ay or L-Ala; and Zrdrmp@Romberein Ris
H or NR~ Rz wherein Rl and Rz are independently selected fromH or

(C1_6)al kyl. 3. The peptide according toz2any one of clains 1-2 wherein Qis
H nethyl; acetyl; carboxynethyl ene, nethoxycarbonyl;

043(0042042)%9@%&% t=s bl 1&?&' ;rmlme Tt s agxgtwbwnggm%%ﬁ(f ponyl or

1- met hyl rid m on

HzN- C( yNHI)o NHT o By dtsjh ph CF ?&lr‘%g E?@A% 2Le‘hﬂra“d drying in vacuo.
HZN- C( =NH) NHT| Gab!x)h&mqve}) contlHENb(/ @PE% vsing(FBjoc amittearcids andrthé HATU/DIPEA
(S) - { - NH CH[ pfokd€dBwitiiNAP-dlihe-sbiivzrt (&tplE Orhd 1a&fstep involved coupling with 4-

- CHz) 3-
- m% E CHZ; Z o %ﬁz %(NE%LI%% Qucithéﬁ'térﬁﬂ%%%r %.MAE?ZNO\AHQ Ag deﬁcrﬁ’eijs hal o or
nitro, L-Hfen examgle 1 jthecgrude pepijsie "(@)P““fl‘_edlbyl‘@liﬂldc despliedawithny /02 of@setiBz| ) and Z

is OH NHZ ogciiNkiet freede-driddeao pe@med@eampmctedﬂng to any one of clains 1-3
wherein the %eneral formula is

A3- Thr - Leu- AlYifldse?8 SE&-&PBCTPH“WAﬂG 3/3@2% WY ¢ 473 ign | ghyomatographite pept i de
accor di ng t o triflugroaceeatofl . 264, acermse: 2-0% (Waw)i ng 1-4 nodifications. 6. The peptide
according to claim5 having 2-3 nodifications. 7. The peptide according to
claim4 whérein Al is L-Arg, D-Arg, HZN C(=NH) NH (CHZ) 4-C(O) -

HZN-(CHZ)~-C%K% e:‘ﬁ%iuerei nnis 57 or -N[(CI-lZ)S-NI—I—C(:Nl-i)-NszCI-lzC(O)-, A2
is L-Ser 2-OH -CHZ-C(O) -, A3 is L-Phe, L-Phe(X) wherein X is
hal o, L-1- NaLA,c-ALrg&eNahe-wlpcﬁmmBzﬁr)LeuLAIMbr-sdz-@harmrc;ly ReG(3¥H, @1) The
pepti de according to claim6 or 7 wherein the general fornula is
Q Ar g- A2- Phe Thhsynthesis & H-isentvegale rejugtiveispurting offimpacefhg-ty (1. draeyer. v) . 9. A
peptide sel et pavif, OB L&L FOP&H¢Pa, G Nain&hutg V. Hruby, J. Med. Chem., 38:3462-
desani noargi gAY 058/ 1 PhEs T boaa Aldfected peptide H-Thr(tBu)-Leu-Ala-Ser(tBu)-
Ser(tBu)-Glu(OtBu)-Thr(tBu)-Gly-Val-Gly-PAL-PEG-PS (11b) obtained via the SPPS
protocol described in example 1. Peptide 11b (1.0 g, 0.2 mmol/g) and aldehyde 11a
(200 mg) were suspended in 5 mL of 1% acetic acid/DMF and immediately 30 mg
(0.48 mmol) of NaCNBHj, dissolved in 5 mL of DMF, was added. The mixture was
20 stirred for 16 h, resulting in the formation of Fmoc-Phe-y[CH;NH]-Thr(tBu)-Leu-Ala-
Ser(tBu)-Ser(tBu)-Glu(OtBu)-Thr(tBu)-Gly-Val-Gly-PAL-PEG-PS. The peptide chain
was then elongated with the appropriate Fmoc-amino acids and N-terminal acetylating
agent using the HATU/DIPEA SPPS protocol as described in example 8. Workup,
HPLC-purification and desalting were carried out as described in example 1.

25 Yield: 52 mg; HPLC purity: 97.9%; MS: MW = 1338; amino acid analysis: all amino
acids were found in the required amounts; peptide content: 92.4%; ion
chromatography: acetate: 2.5% (w/w).

Example 12
30 Ac-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-y[CH;NH]-Gly-NH; (12)

For the synthesis of this compound, it was impossible to carry out the reductive
alkylation with Fmoc-Val-H on the resin. Therefore, the dipeptide analogue Fmoc-Val-



-Ser-8er-Q3 u-Thr-Ady-Val -d y- NHz,

‘désarni noar gl ni nyI Ser - Phe- Thr - Leu Al a-Ser-Ser-Qu 2 8 AU G 2002q3 NN
CI—B-(OCI—IZCI—IZ)B-OCI—IZ-C(O)-Arg-Ser-Phe-Thr-Leu-AI a-Ser-Ser@u-Thr-dy-Vval-Ay
-NHz, D-1-glucityl-Arg-Ser-Phe-Thr-Leu-Al a-Ser-Ser-Q u-Thr- GIyVaI dy- OH,
CH30- C( O - Ar@rop8égzfhe- Thr - Leu- Al a- Ser- Ser-Q3 u- Thr-Ad y-Vval - $/

Ac- Ar g- Ser - Phe- yr - [ CHZNH] - Thr - Leu- Al a- Ser - Ser - d u- Thr - d?’V&"“é“y NHZ,

Ac- Ar gSer - Phe- Thr - Leu- yr - [ CHZNH] - Al a- Ser - Ser G u-Thr-d y-Val -d y- NH2,

Ac- Ar g- Ser - PheThr - Leu- Al a- Ser - Ser - G u- Thr* Gly Val - W[ CHZNH| - G y- NH2,

Ac- Arg- N[ (CHz) 2- O—g{CHZ C(O) -Phe-Thr-Leu-Al a-Ser-Ser-d u-Thr-d y-Val -3 y- NH2
, W[CH;NH]-Gly-OH (12d) was prepared in solution prior to immobilization to the
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cleavage procedure and was 0.13 mmol/g of loaded resin (yield: 87%). The resulting
peptide H-Val-y[CH,N(Boc)]-Gly-PAL-PEG-PS (12f) was further elongated using the
10 HATU/DIPEA SPPS protocol (example 1) with double condensation steps of 60 min
for each Fmoc-amino acid. Similar to peptides 9 and 11 the N-terminal acetyl group
was introduced using 4-nitrophenyl acetate. Workup, purification and desalting were

carried out as described in example 1.

Yield: 17 mg; HPLC purity: 80.1%; MS: MW = 1338; amino acid analysis: all amino
15 acids were found in the required amounts; peptide content: 63.7%; ion
chromatography: chloride; 1.0%, phosghate: 0.2%, acetate: 0.2% (w/w).

Example 13
Ac-Arg-NhSer-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-NH; (13)

20 For the synthesis of peptide 13 the requisite peptoid monomer Fmoc-NhSer(tBu)-OH
(13e) was prepared first.

Z-2-aminoethyl-tert-butyl ether (13a)

3.25 g MgSO4 (27 mmol) was suspended in 80 mL of CH;Cl; (dry). Under N; 1.5 mL
25 of conc. HSO4 was added (procedure: S.W. Wright, D.L. Hageman, A.S. Wright, L.
McClure, Tetrahedron Lett., 38:7345-7348, 1997). The mixture was stirred for 15 min
after which tert-BuOH (12.9 mL) and commercially available Z-2-aminoethanol (5.28
g, 27 mmol), dissolved in CH;Cl; (20 mL), were added. After stirring for 5 days, 200
mL of 5% aq. NaHCO; was added to the reaction mixture, which was stirred until all
30 the MgSO, had dissolved. The layers were separated and the CH,Cl; layer was washed
with brine. The organic layer was dried over MgSOs, filtered and the solvent was

evaporated to yield 5.6 g of crude 13a. The product was purified by column
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chromatography (eluent: heptane/EtOAc 3:1 v/v). Yield 5.00 g (78%). 'H NMR
(CDCly) &: 1.15 (s, 9H, tBu), 3.3-3.5 (dt, 4H, 2 x CHa), 5.1 (bs, 2H. CH,Bzl), 7.4 (m,
SH, Ar).

5 2-aminoethyl-tert-butyl ether. HCI (13b)

To a solution of 5.00 g of benzyl ester 13a in ethyl acetate (150 mL) 225 mg of 10%
Pd/C was added and H, was bubbled through for 2 hours. The catalyst was filtered off
and 15 mL of 1 M aq. HCI was added. The solvent was evaporated and a small volume
of ether was added. The precipitated product 13b was filtered off and dried in vacuo.

10 Yield: 2.35 g (77%). NMR (CDCl3) &: 1.20 (s, 9H, tBu), 3.15 (t, 2H, CHy), 3.65 (t, 2H
CH,), 8.1-8.4 (bs, 2H, NH,)

N-(2-tert-butoxyethyl)-glycine (H-NhSer(tBu)-OH) (13c)

To a solution of 13b (2.30 g, 15 mmol) in 25 mL of H,0 was added 1.40 g (15.2 mmol)

15 of glyoxylic acid.H,0O. The pH was adjusted to pH=6 with 1.0 M aq NaOH. To this
solution 230 mg of Pd/C was added and the reaction mixture was agitated at 45 psi H
pressure overnight. The catalyst was filtered off and washed with 5 mL H;O. The
filtrate containing 13c¢ was used without further purification in the next step.

20 Fmoc-NhSer(tBu)-OH (13d)

The reaction product 13e, still dissolved in H;O, was brought to pH=9.5 with 1 N
NaOH. The basic solution was diluted with 25 mL of acetone and 5.40 g (16 mmol)
Fmoc-Osu, dissolved in 25 mL of acetone, was added dropwise. The pH was kept at
pH=9.5 with | N NaOH. After stirring overight, the reaction mixture was
25 concentrated to 150 mlL and washed with 2 x 50 mL of ether/heptane (1/1, v/v). The
H,0 layer was acidified to pH = 2.5 with 20% citric acid and 3 x extracted with 100
mL of ethyl acetate. The organic layers were combined and dried over Na;SOy. The
solvent was evaporated and the product was purified by column chromatography
(silica, CH,Clo/MeOH 5/1, v/v) and freeze-dried. Yield: 5.44 g (91 %). 'H NMR
30 (CDCl;) &: 1.20 (s, 9H, tBu), 3.2 (dt, 2H CHa3), 3.6-3.7, (dt, 2H, CHy), 4.05 (s, 2H,
CH,CO:H), 4.2 (b, |H Fmoc), 4.4-4.6 (2H, 2 x d, Fmoc), 7.3-7.8 (m, 8H, ArH, Fmoc).
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The synthesis of peptide 13 was carried out on the Pepsynthesizer using the dual
syringe technique as described before (example 1), The support was Fmoc-PAL-PEG-
PS, (1.0 g, 0.15 mmol/g) with NMP as the solvent. Double couplings (coupling time 60
min) were used for all amino acids, including Fmoc-NhSer(tBu)-OH (13d). The N-
5 terminal acetyl group was introduced using 4-nitrophenyl acetate. Workup and cleaving
off the resin and protecting groups were conducted in the standard way (example 1).
The crude peptide was purified by HPLC and desaited with 5%/, of aqueous acetic acid.

Yield: 50 mg; HPLC purity: 98.6%; MS: MW = 1366; amino acid analysis: all amino
acids were found in the required amounts; peptide content: 82.1%; ion
10 chromatography: chloride: 0.3%, acetate: 1.3% (w/w).

Example 14

Ac-Arg-NhSer-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-w[CH,;NH]-Gly-NH,
(14)

15 The synthesis was carried out using the HATU/DIPEA protocol on the Pepsynthesizer
(example 1). The previously described functionalized resin H-Val-y[CH;N(Boc)]-Gly-
PAL-PEG-PS (12f) and the protected peptoid Fmoc-NhSer(tBu)-OH (13d) were used
as building blocks. As described before, the dual syringe technique and double
couplings of 60 min per coupling were used. Elongation of the peptide chain on the

20 synthesizer was stopped before the coupling of Fmoc-NhSer(tBu)-OH (13d) and this
amino acid was dissolved in DMSO with sonication prior to coupling to the
immobilized peptide chain (H-Phe-Thr(tBu)-Leu-Ala-Ser(tBu)-Ser(tBu)-Glu(OtBu)-
Thr(tBu)-Gly-Val-y[CH;NH]}-Gly-PAL-PEG-PS). The synthesis was finished by
condensation of the remaining (Arg) amino acid and acetylation using 4-nitrophenyl

25 acetate. Workup, purification and desalting of the peptide were standard, as outlined in
example 1. Lyophilization furnished 47 mg of peptide 14.

HPLC purity: 72.9%; MS: MW = 1352; ion chromatography: trifluoroacetate: 5.5%

(w/w).



1 10965& ()-SH! 109B5& ()- SH***+++++sQ 7 | 10965& () - S#1! 10%5&'2) - Sl
‘109658 '() - S#! 109B5& () - S#1l 109B5& () - S#+( +) +1+2+3+=+A+t RO7 ! 8 %UG 2002
10965& ()-S#! 109%65& ()-S# 109%65& ()-S# 109%65& ()- St !

109658&' () - SHA+D+T+U+WA+b+eC07 || 109 109%5& ()- S#H! 10965& () - S#

10965& ()-S# | 109%5& ()-S#! 109%5& () - Stb+c+d+o+q+s+v+dB07 !

WO 01/29081 PCT/EP00/10230

31

Example 15

Pre-selection of agonist peptides using antigen-specific T-cell hybridomas (first
line test).

To test the agonist activity of a modified peptide, 3 different, HC gp-39 (263-275)-

5 specific hybridoma cell lines were used (5G11, 8B12 and 14G11). 5 x 10* hybridoma
cells and 2 x 10° irradiated (12000 RAD), EBV-transformed B cells carrying the
DRB1*0401 specificity were incubated in 150 pl volumes in wells of a round-
bottomed microtiter plate. Peptide antigen (HC gp-39 (263-275), and modified
peptides) was added in 50 pl volumes to duplicate wells. Forty eight hr later 100 pul of

10 the culture supernatant was assayed for antigen-specific IL-2 production using a
sandwich ELISA with Pharmingen antibodies specific for mouse IL-2.

Selection of agonist peptides using antigen-specific T-cell clones (second line test)

The 243 T-cell clone was isolated from a peptide-specific T-cell line obtained from an
RA responder to peptide 263-275 (RA patient 243). The clones were obtained

15 following four repetitive stimulations with HC gp-39 (263-275) peptide in the presence
of DRB1*0401-matched PBMC. The H235 T-cell clone was isolated from a peptide-
stimulated T-cell line obtained from an HLA-DRB1*0401-positive donor. Upon 2
stimulations with peptide HC gp-39 (261-275) in the presence of DRB1*0401-matched
PBMC, clones were obtained by PHA cloning. Both clone 243 and 235 were found to

20 be HLA-DRB1*0401 restricted in the recognition of peptide antigen. Cells were used
on day 10-14 after stimulation in each experiment.

Proliferative responses of clone 243 or clone 235 were measured by incubation of 2 x
10* T cells and 10° DRB1*0401-matched (3,000 Rad irradiated) PBMC in 150 pl
volumes of medium with 10% normal human pool serum (NHS, CLB, Amsterdam, The

25 Netherlands) in flat-bottomed microtiter plates. 50 ul of antigen solution (containing
the 263-275 sequence or modifications as indicated) was distributed in triplicate wells.
*H-thymidine was added at day 2 or 3 of incubation. Cells were harvested on glass fibre
filters and the incorporated radioactivity was measured.

Results

30  Most modified peptides as listed in Table 2 were able to stimulate all three T-cell
hybridomas in a fashion comparable to the lead peptide H-Arg-Ser-Phe-Thr-Leu-Ala-
Ser-Ser-Glu-Thr-Gly-Val-Gly-OH. Some peptides, however, did not stimulate all three
hybridomas which exemplifies the difference in specificity of the hybridomas used.
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When these agonists were tested for their capacity to stimulate the two human T-cell
clones, a clear difference in potency of the compounds tested became obvious (Table
2). Most modified compounds induced a response of clone 235 and clone 243. One
compound  (Ac-Narg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-NH2)  did
5 not induce a proliferative response of either clone. Three compounds (H-
betahomoargininyl-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH, Ac-Arg-
Ser-Phe-y{CH2NH]-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-NH; and Ac-Arg-Ser-
Phe-Thr-Leu-y[CH2NH]-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-NH,) were active on one
clone only (either clone 243 or 235). Three compounds (H-Arg-Ser-Phe(4CI)-Thr-Leu-
10 Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH, H-D-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-
Thr-Gly-Val-Gly-OH and CH3;0C(O)-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-
Val-Gly-OH) induced a proliferative response in both clones which was in the same
order of magnitude as the response induced by the lead peptide H-Arg-Ser-Phe-Thr-
Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH. Seven compounds (Ac-Arg-Ser-Phe-Thr-
15 Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH, CH;3(OCH;CH3)3-OCH,C(O)-Arg-Ser-
Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-NH,, D-1-glucityl-Arg-Ser-Phe-Thr-
Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH, (N-methyl-nicotinoyl)"-Arg-Ser-Phe-Thr-
Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH, Ac-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-
Glu-Thr-Gly-Val-y[CH,NH]-Gly-NH;, Ac-Arg-NhSer-Phe-Thr-Leu-Ala-Ser-Ser-Glu-
20 Thr-Gly-Val-Gly-NH; and Ac-Arg-NhSer-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-
y[CH,NH]-Gly-NH;) were superior in inducing a proliferative response of one or both
clones. The most potent compounds identified being Ac-Arg-Ser-Phe-Thr-Leu-Ala-
Ser-Ser-Glu-Thr-Gly-Val-Gly-OH, Ac-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-
Gly-Val-y[CH;NH]-Gly-NH,, Ac-Arg-NhSer-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-
25 Val-Gly-NH, and Ac-Arg-NhSer-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-
w[CH,NH]-Gly-NH, (Table 2 and Figure 1).

Example 16
Female Balb/c mice of approximately 8-10 weeks of age (Charles River Germany or
Charles River France) were immunised on day 0 with 100 pul of antigen preparation (50
30 pgof HC gp-39 263-275) in Incomplete Freunds Adjuvant (IFA; Sigma Chemicals, St.
Louis, USA). Antigen was given subcutaneously in two portions in the chest region of
the mice. On day 7, mice were challenged with antigen preparation (HC gp-39 (263-
275)) diluted in 0.9% NaCl (NPB], Emmer Compascuum, The Netherlands) in a
volume of 50 pl in 1 mg/ml alum (Pharmacy Donkers-Peterse, Oss, The Netherlands)
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unilaterally in the footpad (left paw); the other (right) footpad was injected with 50 pl
of alum solution in 0.9% NaCl as a control. Delayed type hypersensitivity responses
(mean % specific swelling) were determined on day 8 by measuring the increase in
footpad thickness of the left hind footpad compared to the right hind footpad (swelling

5 left (mm) - swelling right (mm) / swelling right (mm) x 100%), using a in-house
designed micrometer.

Nasal application of antigen preparation (50, 10, 2 or 0.4 pg (or lower concentrations))
of HC gp-39 (263-275) or of modified peptide derivatives was performed under
Isoflurane (Forene®, Abbott BV, Amstelveen, The Netherlands) anesthesia once (day -

10 5) before immunisation on day 0 with 100 pl of antigen preparation containing 50 pg of
HC gp-39 263-275 in IFA. In these experiments, mice were immunised and challenged
with HC gp-39 263-275 and DTH responses were determined as described above.

Using the above described assay system in which Balb/c mice immunised with HC gp-
39 (263-275) in IFA responded to HC gp-39 (263-275), it became possible to study the
15 potential effects of tolerance induction by nasal application of HC gp-39 (263-275) in
comparison to those of modified peptide derivatives. Pre-treatment with HC gp-39
(263-275) downmodulated the HC gp-39 (263-275) specific DTH reaction; this effect
was dependent on the dose of peptide that was included in the pre-treatment procedure.
Using a relatively high peptide concentration (50 pg/mouse), nasal application of one
20 dose of HC gp-39 (263-275) fully abrogated the DTH reaction whereas a dose of 2
pg/mouse was ineffective. Thus, a protocol was established to discriminate between
effective (tolerogenic) and ineffective doses of peptide in a HC gp-39 (263-275)
specific DTH assay system. Assuming that modified peptide derivatives based on HC
gp-39 (263-275) may be active at lower concentrations than the original peptide, such
25 peptides are expected to induce tolerance at relatively low peptide concentrations.
Following this assumption, a series of modified peptides was tested in this tolerance
induction protocol. In this experiment (in which a reliable HC gp-39 (263-275)
response was induced that could be downmodulated by pre-treatment with 50 but not 2
pg of HC gp-39 (263-275)) it was shown that specific modifications of the peptide
30 were highly active in the induction of tolerance whereas others were not (see Table 3).
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Ac-Arg-Ser-Phe-y[CH,;NH]-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-NH,
Ac-Arg-NhSer-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-y[CH,NH]-Gly-NH,

Ac-Arg-Ser-Phe-Thr-Leu-y[CH;NH]-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-NH,
Ac-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-y[CH,NH]-Val-Gly-NH,

D-Glucityl-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH
(N-Me-nicotininoyl)’-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-
MeQ-C(O)-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH
H-betahomoargininy!l-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH
Ac-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-y[CH,NH]-Gly-NH,
Ac-Narg-Ser-Phe-Thi-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-NH,
Ac-Arg-NhSer-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-NH,

Table 2 Summary of results obtained in the first line (hybridoma assa
CH;3;«(OCH,CH,);-OCH,C(O)-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-V.

Desaminoargininy!l-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-NH,
Desaminoargininyl-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH

H-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly
H-Arg-Ser-Phe(4Cl)- Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Va
H-Arg-Ser-Phe(4Br)-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Va
H-Arg-Ser-Cha-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly
Ac-(D-Arg)-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Va
Ac-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH

Peptides tested
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CH3-(OCH2CH2)3-OCH2C(O)-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-NH2

D-Glucityl-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH
(N-Me-nicotininoyl)+-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH

MeQ-C(0)-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH
Ac-Arg-NhSer-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-y[CH2NH]-Gly-NH2

Desaminoargininyl-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-NH2
Desaminoargininyl-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH

Ac-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH
H-betahomoargininyl-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH

Ac-Arg-Ser-Phe-y[CH2NH]-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-NH2
Ac-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-y{CH2NH]- Val-Gly-NH2

Ac-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-y[ CH2NH]-Gly-NH2

H-Arg-Ser-Phe(4Cl)-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH
H-Arg-Ser-Phe(4Br)-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH
Ac-Arg-Ser-Phe-Thr-Leu-y[CH2NH]J-Ala-Ser-Ser-Glu-Thr-Gly- Val-Gly-NH2

H-Arg-Ser-Cha-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH
Ac-Narg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-NH2

Ac-Arg-NhSer-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-NH2

H-Arg-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH
Ac«(D-Arg)-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-Thr-Gly-Val-Gly-OH

Peptides tested

1) half tolerogenic dose: tested dose with 50% inhibition of DTH respoas (max DTH in that particular

Table 3 DTH tests



1096*S& ()- $Y3+10%#H #& ()-10*10*10* 3s3m 10% & ()- 010% & () - dfh|[ vU410
FY310%00& ()- Y MLOYS*S& ()- L109%6*S& ()- 10968*S& ()-, 109s* ﬁ 6 2002
1006 S& ()- W [:vUA10 Hh' 91096 & ()- ° o10%6*S& ()- 9or10%A8 'A(L)l

5{ FY310% & ()- 5 FY310% & ()- ~FY310%s*S& ()- !'vU410 -10%*yé& ()-
10%*y& ()- 3310%*y& ()- G$3*10%t*#& ()- Y10*10*10* Dh™ %r10% & ()-!
dl[:v410 ec " 100R*2& ()-$ om ~10%*<& ()-$ t  109A*A& ()-$G  10%*y& ()-
t 10%AA& ()-$ 10%*y& ()-sB % vU410 ~1098& ()- 10%8& ()-

%UALOYNS$E () - 10$*$103*$10$*$ W™~ 1096+ $83)-$ ~Z " 10% *-& ()-$([b{|[: vU410
| 1098& ()- L10%B& ()- mlOY%& ()- &L0Y%& ()- 3 z10%B& ()-

y1098& ()--r|[:vWild “h° 3svlo%@@ ()- | 3sY10%4$J& ()- 3109%8& () -
Llo%&(cl;umﬂo%& ()- 1098& ()-r:*+ -?| obU410 Y +10%6* S& () - 10$10$10%$

@10%& £ 095 9R 2

¥ 100y (4 HoliiBhehide ?Cﬂveg %’)géer?h%ﬁfé'? 5SS St hHee Ve
eUY10% &0 ( )Glg@]ﬂ [(fonﬂaih&ﬂ’) bBaGi ) yeterd fémgulSsJ:A(Dw -38- A;-A;SI-M?;@FJMB"/%&&A(I)O-
m/gs/:_gl?)/& )Iéd F% ?fnggl%dB eS? Fll(z)ﬁf/l&t%ro(lzgh |7&41|3b66(\>?rleg§> % with t\ﬁela(l)n{%/g- (2%01512 of Y
$Y3+10%¢% #H8milla 1 c&%&%oéﬁis%ith ﬁ%@l?i corfEkPGRes &ifh OH'%%afH%%@éefe”{&hﬁr) I'to6
RvMLO%r% Y& () - ()- 2 410%% F& ()- 41098&& ()-LvU4

810%@ @' ()mo lﬁ@lm@)e@eet)ed 1O ABIT00% EFEOLOHE 4, b- o@ch@nalet@%@ ()-

Lot )5 il RO o S E R PO

F10% & () - Mnéiﬂ%&ﬁhmmo@:ﬂdﬁ%@@t ()- Fz109%@ @ () -

109 @& aVrs vva310 u% +10%J$n* % @.o 0@ @
610%@ @L(%)b TR AR Qf)one or MR ?égz‘fv tg\fﬁé%ﬁ& H&gd?%’fg 95 %x%ne
f109% & ()- 1§osl%rés0%“& ()- f10% & () TL10% & ()-t 109 & ()-4~(|[:vT310 u%
e "F"10%E*E& ()-f jF'109%*J& ()-f " YYL0%& ()-s HYYL0% *(& ()-s
H™ YY1004 * (& ()Substlﬁltwm%&@é? 25 - QU410 10%*y& () - F%

10%*y& () vhfsg107*7107*7 W 1109%7*7& ()-F ~ 110%@ @& ()-F
U F'10%@ @ ()-fad|[:vU410  310%*y& ()-s 10%*y& ()-, | @0% & ()-
| @0% & () -Q BUDUL: yRIKY),-forndyl 0% *Yedk 1yarbor{ydDiafhouyddi0)alk @, 10%y*y&' () -

Draro0] -} & E ARy RSP TG T AR oL ol C D eebiobs G () - m
v»13fcséggg;) @3& (a}yla@mamﬂmc.%ﬂ{gfmyl ﬂ%@@cmcmnm&ﬂ{ -CUOH Yhereib b i4 0UORHOCH,-
109%@ @ ( )@(Q%Hvtﬁfia thm(ﬁ)%@% (r)eﬂg Py W@ %myter}“meswke%%nw w\

, #Y109%8 & ()4 ca'.rlich v{, br Q 1Eaﬂs@?(@f%@is@2NS@ @\VIM ﬂ*&héﬂernnlﬂ 5;

»

394.0%-& () - leO/ol-& S 205005105 R 317100 M 31V10% & ()-{u| [: vU410
W Z109K+ KA s Lahre, M#&yﬁ)D @zllomlml@Hz 4RI NHQFQ%&&@) herein

0 ) ook O UL ) PSR ORI,
US| * 1096 * @mzycmywmmemorw {M%cﬂ{@m)n “NH-C(=NH)-NH,]-CH,-C(0)-},
wherein n is 2-5 or -N[(CH,),-NH-C(=NH)-NH;]CH,C(O)-, wherein n is 2-5;
A2 is L-Ser, D-Ser, L-hSer, D-hSer, L-Thr, D-Thr, L-Ala, D-Ala, Gly or -N[(CH),-OH]-
CH,-C(0O)- wherein n is 2-5;
A3 is L-Phe, D-Phe, L-Phe(X), D-Phe(X) wherein X is independently selected from one or
more of (C,.4)alkyl, hydroxy, halo, (C;.¢)alkylcarbonylamino, amino or nitro, L-Hfe,
D-Hfe, L-Thi, D-Thi, L-Cha, D-Cha, L-Pal(3), D-Pal(3), L-1-Nal, D-1-Nal, L-2-Nal, D-2-
Nal, L-Ser(Bzl), D-Ser(Bzl), (R)-{-NH-CH(CH;-aryl)-CH;-} or (S)-{-NH-CH(CH,-aryl)-
CH;-} or (R)-{-NH-CH(CH,-aryl)-CH;-} or (S)-{-NH-CH(CH;-ary!)-CH;-};
A4 is L-Thr, D-Thr-L-Ser-, D-Ser, L-hSer, D-hSer, L-Ala, D-Ala or Gly;
A5 is L-Leu, D-Leu, L-Ile, D-Ile, L-Val, D-Val, L-Nva, D-Nva, L-Ala, D-Ala, Gly, (R)-{-
NH-CH(CH,-CH(CHj3),)-CH,-}, or (S)-{-NH-CH(CH,-CH(CH3),;)-CH,-};
A6 is L-Ala, D-Ala or Gly;



e, 100+Y& ()- ,10%& ()- t +U 10%-& ()-W[:bUsl0 U DYGlOO/S‘& ()-
10%@ @ ()- 10%@ @ ()-s 10%@ @ ()- 10%@ @ ()- , Y10%@ @ () Cﬁé%@%ﬂﬂz
|[:bUAL0 U W' 3 nl0% & ()-& WB' nl0% & ()-& 3' mLO%GEE () - & YSGLO%
HYSGLO% & ()- Hr YGLO% & ()-Y vU410  109% *f& ()- 109%*f& ()- 109%*f& ()-
F*109% & ()- mLO*10*10* \ A 3' nL0% & ()- &04Y|[:vU410 \{FyZ10% & ()-m
\FyZ10% & ()-m | 10% *f & ()- yl0% *f& ()-- 109 & ()- 10% & ()-|fghirvu4lo
@109%@ @ ()- | Z109%@ @ ()- 10*10*10* RFyZ10% & ()-m M FyZ10% & ()-m

RmM FyZ109% & ()-m [:vU410 FYZ109%@ @ (37 Y 109%@ @ ()-- -10%@ @ () -
Z10%@ @ ()- 10%@ @ ()- | 10%@ @ ()- |[:vU410 W 3Y10% & ()

\q 3Y1006& ()- e3YL0% & ()- &10%@ @ ()- Rc'FYZIOW& ()- H FYZ10% & ()-

, <=>L| 0bUA1A7 isvio4BeRE-Sét, [yhSenD0SEn L-Fat3BYIIRYE cAle) D-AGY@IE (

oot ab ey LS ffﬁs?qh%s@‘& (T Dt e AT P TTIE 0-

P F" ml0% &A¢ Js LM D@%I&Afs? Q/ﬂa%;fﬁl)amm FLmlO"/?t & ()- e
2o hio B bk B R Lk BB 000
B o ARy 0
W YZ10% & /(x) is ¥y ab - &’at)LWa(MM%wy@ﬂw LdaDplle *S& ()-L@

11098 * S&

110v6 + s (I GHFI Rl VS TS I BN B bR P
&10‘V§'(y;08/&'/\(GHL@{[}H}Z&L’]«S&&#g,gwl@z-@W[CH?CQGH?]E’CI_{#?, ﬂ”i‘@gli‘:?"/ﬁi ’(*)S&L (@3 - %
11008 + <2 (GEIONGHEHE b (SN IS B E b bbb vk B~ B

11098 * S& * @t L 1L
11098 * S& EQH%%?‘X%)S?}? é/g ZH%%% @$§%%%H S& @%@Cﬁ%cg%fsmsc&ﬁgj} 2
11098 *S& (R @HH(@EGMHXCI)i@rCHaCHﬂ Ha oo S8 YEBHRR - rV61OS' L@
11098 * S& ( H% *S& ()-L@110%8 *S& ()-L@ 11096 * S& ()-)? #+ 1L@
11098 *S& ()-8 Y. rV610S L@ 110%8 *S& ()-L@ 11098 *S& ()-L@

11098 * S& (All@(ilyOI%E&laS&D(axla)ahﬂ #+ 1L@

11008 S (4 X BHGoRS Rkt Cyaint (v kel shiep Rl ogec Y rvo10s La

11098 * S& (D ERUSI(CSGaldyl b@mmg/@hérs& 1@ aﬂd@zlaikg URlchSflchily yQbctétrdhm@

L1o0e * e (s Cortlotar oampnliChaio gdgvhereid optionally the pepiides ma be
11095' * S&' (Jadkld aine Nkan%lZC Ee%meﬁ(@éxl@o/ﬁl 2580k 1 QLAY 1058nibd =bi@.

11098 *S& ()-L@ 11098 *S& ()-) 21 #+
11098 *&B& ( he*peptlde pecgrding t%czalwbwdﬂsreu@ 11098 * S& () L@ 110%8 *S& ()-L@

R T

11098 * S& (GH}(OQH (e k-00B1 ER0)-@vidrens! is 3& (, HOCEH 1 (OHOH) S& H,) whepein m is 3-

11098 * S& L Y5, ¥ S& | #+, 1L e .
T0v6 - ¢ 1CEPYRET e st owtont M bymwidiyp-4 o g o 2 b gpsent
11098 * S& (if All@ HINIG=NSRNB-(QCH), €t0)-v@ekdia¥iSs 2% () - m(n(o( ((((zZ: rV610S L@

11008 ~ & (41 (@r%%A,r""/f%%fﬁm@%}hi’éﬁgﬁé&qx&%g@@@% Wbt
11008 * S8 E¢<ﬂ>@v%é*@f% 2y YAy N CONED NE CHEC(Qu yhreinn s
11098 * S& (3 p@l‘i&g/%ﬂs? *@& Q(FNEDENHa] @@)ro%enes&& (S)@%fn) S)T)))))zZ:rV610S L@

110%8' * S& ( 8 O=p. #+ 1L@
oo *se (12 N5 e ol fs i R e ot s 2,
11098 *S& (A3 s@-Phe S PhE&AL Phe(X)lor D+Phi¢(&) wherein X is halo or nitro, L-Hfe, L-Thi,

0/ * * Q% —% S* 0, 0,
L0e 1% 0 R Ris I IR o . (o QiR P O
11098 * S& (A4 T2 T& b# E#ATazZ: r V610S' L@ 11098 *S&' () -L@ 11098 *S& () -L@
11098 * S& ( ow Sk ) - ¥HRFFx**_ASIVE10S L@
110%5' * S& (45 Lsgif Adzer %5;)) t@h@@%&%ﬁb&ﬁa# JIL@ 11098 *S& ()-L@
11098 * S& (A6 IS T Kid sHRF; V610S L@ 11096 *S& () - L@ 110%5 *S& ()-)?| #+ 1L@
11098 * S& ( L@ 11098 *S& ()-L@ 11098 *S& () -+ +$+%&+ +(+y] ArV610S L@
11098 *S& (A7 isd-Beood-#d& ()-) 2?1 #+ 1L@ 11098 *S& ()-L@ 110%8 *S& ()-L@
11098 *S& () - (+) +*+, +/ +0+1+ Br V610S L@ 11098 *S& ()-)?l #+ 1L@
11098 *S& ()-L@ 11098 *S& ()- L@ 110%6 *S& () - L@
11098 *S& () - 1+2+3+4+6+8+9+| BrV610S ) ?I #+ 1 L@ 110%8 *S& ()-L@
11098 *S& ()-L@ 110%8 *S& ()-L@ 11098 *S& ()-L@ 11098 *S& () - 9+: +;
+<+=+2+@A+PF+6L@ 11096 *S& ()-)?1 #+ 1L@ 11098 *S& ()-L@ 110%6 *s& O)-L@

A PNNAIESNT L oSO A PNNAIESNT L oSO A PNNAIESNT L oSO



*-*109%6& ()- *109%6& ()- /50D0I 0JO00eE+' $ **109%6& ()- *1096& ()- '$
*-*109%6& ()- *1096& ()- *109%6& ()- 0000000. 1i K+*1096& ()- '$ **109%6& () -
*109%6& ()- *109%6& ()- '9$ **10%6& ()- .1KIP1QLR1Y1Z1l[ lel+' $ **gogﬁpg[j@- 02
*109%6& ()- *109%8& ()- '$ *-*109%0& ()- *109%6& ()- [11l1l1lleE+ *109%& () -
*1096& ()- '$ **109%6& ()- -*109%6& ()- *109%6& ()- 122222 2T2i K+*10%& ()- '$
**109%6& ()- *109%6& ()- *109%B& ()- '$ **109%6& () - T2092x2y2z2222el +' $
**109%6& ()- *109%6& ()- *109%& ()- '$ *-*109%& ()- *109%6& ()- 22333)393a@' $
* 59 10%6& ()-- 9P 10%6& ()-) 910% &% ()- | 710% 6& () -
F*'(10% 6& ()-*109%6& ()- 93?3A31 3J3K3L3Z3] 3v4' 1090& ()- s$S
1098&' ()-F10t 610t 610t6 = $m0% 6& ()- = $nl0% 6& ()- s9
10% 6&' () - -AB8455&r[L- w4’ $10% #1 & () - $LO0YNO7N& () - $10YNBN&' () -
$1099 91 & ()- . BLOYX7TX&' ()- $10% ()-6879:"';;;;|[:-410S! ' 10%8! & ()-s
m' 1090&' () AP wlroheer LAY n1 10008 ()-s ' 1098& () -s ' 1090& () -s;
»i 0 <YE>bARSE 1-Thr or L-Ala;
A1l is Gly, L-Ala or -NH-CH,-CHj3-;
A12is L-Val or (§)-{-NH-CH[CH(CHs;),]-CH,-};
A13is Gly or L-Ala; and
Z is OR wherein R is H or NR R, wherein R, and R; are independently selected from H or
(Ci.¢)alkyl.
3. The peptide according to any one of claims 1-2 wherein
Q is H, methyl; acetyl; carboxymethylene, methoxycarbonyl; CH3(OCH,CH,);-OCHa-
C(0)-, D-1-glucityl, 1-methyl-pyridinium-3-carbonyl or 1-methyl-pyridinium-4-carbonyl,
or Q is absent if Al is HyN-C(=NH)NH-(CH,)4-C(O)-;
Al is L-Arg, D-Arg, L-Ala, H;N-C(=NH)NH-(CH;)4-C(O)-, H,N-(CH3),-C(O)-, wherein n
is 5-7, (§)-{-NH-CH[(CH,);-NH-C(=NH)-NH,}-CH,-C(O)-} or -N[(CH,);-NH-C(=NH)-
NHz]CHzC(O)-;
A2 is L-Ser, L-Ala or -N[(CH;),-OH]-CH,-C(O)-;
A3 is L-Phe, D-Phe, L-Phe(X) wherein X is halo or nitro, L-Hfe, L-Thi, L-Cha, L-Pal(3),
L-1-Nal, L-2-Nal or L-Ser(Bzl) and Z is OH, NH; or NHEt.
4.  The peptide according to any one of claims 1-3 wherein the general formula is Q-A1-A2-
A3-Thr-Leu-Ala-Ser-Ser-Glu-Thr-A11-A12-Gly-Z (formula III).
5.  The peptide according to any one of claims 1-4 having 1-4 modifications.
6.  The peptide according to claim 5 having 2-3 modifications.
7. The peptide according to claim 4 wherein
Al is L-Arg, D-Arg, H,N-C(=NH)NH-(CH,)s-C(O)-, HoN-(CH2),-C(O)-, wherein n is 5-7
or —N[(CH;);-NH-C(=NH)-NH,]CH,C(O)-,
A2 is L-Ser or -N[(CH;),-OH]-CH,-C(O)-,
A3 is L-Phe, L-Phe(X) wherein X is halo, L-1-Nal, L-2-Nal, L-Ser(Bzl), L-Thi, L-Cha or
L-Pai(3).
8.  The peptide according to claim 6 or 7 wherein the general formula is Q-Arg-A2-Phe-Thr-
Leu-Ala-Ser-Ser-Glu-Thr-Gly-A12-Gly-Z (formula IV).
9. A peptide selected from the group comprising desaminoargininyl-Ser-Phe-Thr-Leu-Ala-
Ser-Ser-Glu-Thr-Gly-Val-Gly-NH,, desaminoargininyl-Ser-Phe-Thr-Leu-Ala-Ser-Ser-Glu-
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10. A peptide according to any one of the claims 1-9 for use as a therapeutical substance.

11. A pharmaceutical composition comprising one or more of the peptides according to any
one of claims 1-9, and a pharmaceutically acceptable carrier.

12.  Use of one or more of the peptides according to any one of claims 1-9 for the manufacture
of a pharmaceutical preparation for the induction of specific T-cell tolerance to an
autoantigen in patients suffering from autoimmune disorders, more specifically arthritis.

13. A diagnostic composition comprising one or more of the peptides according to any of the

claims 1-9 and a detection agent.



