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15 L-1-Naplathylal mne L-4-Chlorophenyl alan Inc

L- 3- Chl or ophenyl al ani ne, L-2-Chl orophenylal ani ne
3,3,4--Didil oropheciyial am ne L-4-Fl uerophenylidanine
1.-37 FlagbriogHé ryamatogaid resiugs. the msiesopekiplinppaid deislues in said

L- 1, daid béing bed RMYRTRHSE Gk RRkilaMeo3cid Ge@dYihds€ amino acid
FYThlenV|atanIPe l'iazi Ayl aianlna 1...-2;

- D5t Aeppt ) ! 2%ci d 4-Dianiilobutyrie acid
(5111y -2,34)iamnitarie acid y-Aathxdyrie acid ((ABA)
c- Arai aolmk l o ci,d i nol sobety
1. O tklnqlth?lonh%éﬁiAocf??fﬁ? gy@rofféfﬁ%gfqﬁapheTyr
t-1.no-cyst: at@itPherd 1-Nshhwes €h.jondrel . - 11
cayle phcayl apaa L&é BePNaRMRhel] yi aim 1-1) *ea add
1.,N Medlylrd' ans. 1alii nine 1..-N -Meth >1 ilkirleucl
1.--Nard~ I'b REI "BLAROKAPY:tyI i sol euei ne
K}evall.=44-anima¢iN& Bivedwet érdrhr: N- Met hyl i enci ne Si de
0; 31; 33 of prefm tani no acids al: opposite
posi tions of F% ? %Vﬁhraﬂﬁeglon can Conn an
i nter: Mat-- 1d Pé:nkdgcSalt e, NMES ocvia@l GhakhewhPlie @ik 1-Be\,
is the disulfpde,hbijdge fbrnmed eysteines and
hot 0o-cyst ehaN fvosi timed itopposito poshrts of the:
S-stranti, VaP{'‘bu8™3Cfflethi xN are known to
form distillipe Ipmkaleﬁpﬁbnhuknmag t hose deseti bed

by: A P. Ta n9 1f

Pt.tpiklé tvnl’(ﬁavﬁé' P'ft [?%Pg“r@?é’ %ﬁ cA® l?%ﬁgaﬂ Magy
4984; Ahned etl0al Cyd ArdBNBl GinGhenylet10V.5r S@50,

8477-84: 42; Penni-ng t B, g
164450, (ri nt . anc A ed, SEANE ek AR PRE e ARYRE pre. s
Net her | ands, iggwﬁ“wwsi advantageously for the scope
of the pr esertt)sl.nyres@mapmanebldtnw fofl@a likKka&gegecean be
prepared using atetarai domethyl (Aent- protective
grenps |l ot eysteine, 20 30 Positions trim
intrr.strand |inkage are positions P2 and PI O taken
issgethisr. Si inters-traricl |inkages are knou, 31
ostabilkie the O-lurk-pin muiforrthalinMand ttins
constitute inportam structural eh:neat for the s. 1/4t
of R-4lairi.sin untheties, Mac:a wen'itd am no

Wirat hues in chain | are those de!'"W ftCvhnatial'a
(XITUXi Herdiatilar rethows a list of am no acids
which, O the residues of which, are "taftfor the

put poses of the pusent invention, the ;thbl VWi at}ons
earte!.ipondi;lg 10getter& y adopted usual practice:
thrmlen or corieone e er code Mai. -mneA MIL.-A
Jgi ni noR. M1l, - - Aspar Agi neN Aspl: - Aspartie acidD

L- Cyset heC G oL-d utunic ac., E 20d nl. - O ut am neQ
His1,11U:ticlineH |lieLA seleuethel Loul -t.ealtillel.
Lys1, -..L.sineK

35



Met 1, - Met hi oni oeNi [' heL-Pl ui | yl al ani neF ProL-ProlineP
Set-L-SerineS 30 O he3-calrth AtSiti MS O Which, an
safer the p 10 present invoition htchack

t RuAA1litylatili3i 13 4AnrPhelLpart A3nophenyi n}aranc. nc
Phg Chal..-Cyciehexylalani tieg
c:sal{...--i1-Cyctopcntyl al ani ne Nk1: - Noni eki ci tu.
-2-Napi tthyl al avhe -1 -Miphthylal ani cce
20-11.c:tr2-Chtorephew) | at:mne Dor2 3-pauni
noprpi onivéh HE fuatherprajse PG THF P iRivimn PHi eo-cl aminoragid 4pgidues in
| COPhe) i ' 2S) - dosiliond PPEE@IEhd P8 001 PE biBdr\had }i €. acid
Aoe2-0)-Am i r[; oom;{m c acid Cenerally, the paptidic
chain Z within %8t nmn rains:tics fit die

i ¥nieth-teil I@ol t cmhs«d wlth Cyarin gidb@mael%ymel&nldme&idge
Tilk, positiops Ph,to P11 of roof: :mini) acid rePidue
in the (del | 7 5are uttesittivociall y defined as
fidlowi c-Pi tprestotp the first anmino seid in the
chain Z that pss ceupled with its NNtermitaci to the
C—terrnlrtrn oI %roup -WOO in tenplate (al), or ot
group -A-4, 7d tertipicte (14 and P | oiprePonis
the at am no lHSCIden the chain Z that is COUpted with
its e-termmg.tothe NNtermntis of group -A-00- in
tenplate (ply, O of group -0-0)- in: template (P2).
10 ami no -i t el M0y eShulitksd wih pessh pestias PF byt adispifidg prigeggind
pre[ erab _Pl Megl i epe AOe, hian, Chg, CciQ hPhei 1).i,
is, Tip., I-Nal, Loa, Cha, or Avg; rd. C's, Cu, Nk,
Thr,; 1SThr, MP or Abu; Pit:Lys, bile, A p. Abu, or
Thn an2 phar@@ecuti2@lySeceptdblé @BsTiercofet Dpr, P6: He, Kfiet,
Leu, NAoce. CetO, Cita, hten, hPhe,Cltg, t-BuA, Oe, or
Asp; P7:.Pro, P8: Pro, Ma, or Pro@\l 1CCPhei; PO .ryt.,
Phu, InldecordMie w@h éhe pCaent inveAria, lhdgy&,-,haimilga,epﬁﬂhmimetimcNaI;e Repared
0: an, Lyt , Mat, Tint or Set; Pi

1: q’y{ﬁ" cﬁgsm"’h M"%”m Ne, 2-Nat., 2C.Phe. Ch el Phg,
Tyr, Phu Asp, Ma, or 'chi ; and cff, if present. at P2
and PIO, may forma disulfide bridge. with the prov60
that if tenplete it; "'").h.o-LProthrt dno :teid
residoes in positiomPi to P6 and PRto Pl are ether
than Arg Cys, linked with Cys in t)tesibrto PIO by a
di sul fi de bridge P3: Thr

25
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PALys P3See P6He PRPro P9He P Oeys, {inked with Cymin
po:iition P2 by a dhilitlide. bridge, and PU Ply& for
InfribiO)rs c r Cad, n thcAn acid residul, '"lions | to
11 are nost prefeTaNy Pl: Phe, 13Phe, 4AtoPbe, N . OCat
11le, Tyr. 'lra); 20- e, Cys, &bi, ot My E3; P4

Lys., or Nit; 10{35; Set. Anotht or Opt; PO'.Asp, or
Glo4 P7 Pro P8 Pro; lie, Nt, OT] Gin Tyr or I\/a;

15NO  Cys, rg, or Nit: P1.1: Thr.

Phe. (A 0 °°‘6’|1m8ﬁ&n| approprigigly ﬁE’,\?E"‘ialf‘Zﬁ? %léﬁ‘tpp"‘h‘f“ﬂ}:ﬁ? aawapr FaFe@ =
may  profetteddetiasivd oftHatkonild dclig@hichsn the @dsired: eﬁcagmmsla&pﬁo@ltmn 5,6

r eakl ?Panyi?{gtlTaLl% W@Enﬁ&%eenresgglcr)lss&ld r&te#&ﬁi am1 31 ‘%13’
PS JeivativAberds lxkcwmaparoprmtedv prdtbmeed; or At ar
' I e. @%_53%1&0’&1&; tﬁﬂ}gtegﬁ%%%%@ﬁ'onij &QE ro@lct tﬁ’ﬁs%!aME!f:OP i1e);

O:’ A(Fb mupypg thgrydummug obt@q}fﬁi w1]s];|| ag ap@QpNatqﬂy Motpﬁ@ derlvatlve
Pl t aof tkddhrhin®@4cid wti@lin thd B&kir&dydhil-prolight B S6d fotitiorBdearP@he W tdiinhal

310d u1f|dc br i For i.nhi.bjtors of .
ot R At et PR ETE b ALl S CHE G eq gmino
Uf t i@l cehatine tEmaﬂlhewmsabprmtafebrpabéc;pd 5P : Om T P2: Cys

R ik By M A e S T e

P2 alft Precavag siensfonia (@) uwiil the Rigerpinplagino aprtesidhediep heen
pr ef frémekdl3- pepti ci onnt neti es of the i nvention

i ncl yde t hose desc |.n. Exanpl es 1 3,
38, 89, &?)“,pﬁ gpf uégﬁﬁsﬁhtﬁ‘ﬂ%‘ﬂﬂg‘ "8‘1’“?‘&‘51’ ?f%ée;ﬁﬁ‘i’ial il

Exanpl 91,X20153, 154, 155, 156, 157, 158, 159, 160,
161 @44, and 178 as inhibitors el elastase; and

Exanpl gs 193, 194, and 195 as inhibitors of Tryptase.
The procers of |[the invention can advantageously he
carrl!eae@mateas paral l el array 3ynti Aeses to yield
l'ibr nyl ate-fi xtxt O-hairpin

eottl on *Ietios of the above general fOrtnti in, 1.

ch parallel syntheses allow orin rs obtain astayk al
NnuMewieusn
O%
N
Template

is as defined above and X is an N-protecting group or, alternatively, if

Template

20

is to be group (al) or (a2), above,
(fa)  coupling the product obtained in step (e) with an appropriately N-
protected derivative of an amino acid of the general formula

HOOC-B-H ] or HOOC-A-H v



(nc/malty: 24 to 192, typittaily 96) on6ponnds &genenfl|
fernotal in high yields and & ined nalitie,.t.:the
limtation of dinerie and polynoricbh u& nd& "Ilic
proper clic.inae KSfth,R :nationalized sat
tetstaconortsolid support pl143S |inker lhotau:1n),
tenpl ates and site of ttyeI|2at|ot| play theraby key
roles, The funetionalized solid support is
couvenienny derived from pol ystyrene crosslinked w th,
preferably 1-5% divinyibetizenc; polystyrene coated
W t h pol wethylpene gl Ay Hcfﬁlﬁcazﬁbeflﬁ afyylRndtiage yrouppidch may be

S)OI_ )I\//lac ' ég)lregrédl &g} gﬁl &$r9 ecgf ami?e%gtglc DCI%I%EV{\:"IIS% roPrldtely
S@nthe5|$nmkw$nalI-Nblecular Wi ght Conpound

Li brari esgy T@&M@QHJ . BmQEtQ@%}o‘ap ﬁt‘lﬁme%towct P d 66?1% g\é‘ﬂh
17, Perganon, Sevi er Sci enc O0The

support i f LeeRling H‘éPTOQ%thb%be?ﬁ% S“ﬂéﬂn aaP‘PPrﬁF@é’rN pfotegted 5
bi funct i cladlati&RAGIMiIAPARICII R abiE gdﬁelamaﬁr@lanv afd) re@mu@w

an anchorj.n roup for attachnent t
o on 1L R B i S EEH et Land Aaruttd SRR 8
funct i onakrigficuping §edvisk eppréhietely pigegdient Cheni ca
t
ran O r m&vﬁ? ﬁle Wot%nﬁ?é’r@%v éo%{ t?gﬁg&{fc%tam%@{n s{eP %) or (fc);

purp ses o tl presen

| i nk@} s seuslingsbaprodygt thug getaiped; yithlaa P@r@flételd rejpréqd derdyvative

rH el $&s&t Ihgo /M vﬁlﬁchgﬁ Qb @essi;@id:g% p@@a;gié & &)gfi&H 1t1:_ PNy $un(>t%nﬁ'l]t(
etrahedron, Lett i nke Q

t hi sgr%pﬁ'g’ fgéfiaﬁwb%\PFFsa‘étén B BI’OE?&F%%?&W acéir %&‘fﬁ‘t%efbet“ﬁ i‘ﬁew‘se

thnmpapmmaymGM®mmles of resins functionalized by such

i nke

4-1 ( 12 %%ggﬁg&gﬁih&%%?? PT??%?%%p%$¥H%¥ﬁ%?ﬁfi)phenoxy
acet @nmi d g()up@@ghq m tﬂl‘W Pobtaimg withgip gppropriately N-protected derivative
4- 1((#%1#‘@%16 RetryPhatyildd ®product is one posmon farther away from

- TOURYT Do Pt b ar F TRPRI i b R wimged

Resi de}iyatiadigking 11kew1se appropriately protected

ot anho) A RERSNEVRIBEN Y] O] SPERMRIRLEARPT R

am de 131-1A PS re5|n) Preferably, t he support is
derived From pol ystyrene erosslinked with, 25npst
preferably 1-5% divinyi benzene and functionalized by
means of the 4- (((2,4-

2§ ni et hoxyphenyl ) I nnoc-am ti onet hyl ) phert exyaeet ai ni do
) linker. Type 2 linkers are designed to eventually
rel ease the carboxyl group under acidic conditions.

Li nkers of this kind formacid-labile esters with the
car boxyl group of the 30am no acids, usually
acid-labile henry'', benzhydryl and trityl esters;
exanpl es of such linker structures include

2 ment oxy- 4- hydr oxynet hyl pheri oxy (Sasrink |inker),
442, 4- di met hoxyphenyl - hydr oxymet hy: ) - phenoxy (R nk
linker), 4-44-hydroxynethyt-3- netlioxypbcnoxyThwayri e
acid (HMPR linker), trityl and 2-chlorotrityl.
Preferabiy he support is derived from pol ystyrene
crosslinked with, nost preferably -5% divinyi benzene
and hinctional kzed by incans of the 2i-eilloretrityl
jd nker. 24 Wen carded our as parallel array

synt heses the processes of the invention can be
advant ageously carried out as described herein bel ow
but it will be imediately apparent to those skilled
in the art how these procedures will have to be
nodified in case it i3 Sdesired to synthesize one

si ngl e conmpound of the above fornulal. A nunber of
reaction vessels (normally 24 to 192, typically 96)
equal to the total nunber of conpounds to be

synt hesi zed by the parallel nmethod are | oaded with
251.0 1000 ng, preferably 100 ng, of the appropriate



Mehyl Phphenyl Pat 25Al iyi |Ise Teeirieltioroetig or
OMO side talc of eri: 30

Pi ne2, 25. 7". 1(-pentaintithylithrotimwn-sul fonyl
Tsmayl li. e. ntoltienesulfonyl) On-ivylox ye:id:anyl
pei | | arnet hyki i hydrobenzotrte], 26 fmthe hydroxy
group (as is present e. g. in the side-chain of

t hreoni ne and serine) tButert.-butyl Bnbenzyl
S5Trttrityl and for the rnercapto group (as is present
0. g. in the sidechain of eysteine)

Act n@)c et aerpsbadlegm&ﬁs GY ind (1§ uhtil-al bbb ac:l&&mdaemybeeff fritrbdidcyd;

net hoxycar
FroB) pr GEuBT et AT GPRRTthedis VAP pRE o Sy apLafy
u%edmasmmhmebubhﬂﬂmgmbkmuadyﬁmﬂnmhgﬂcomghp@@NKOMnehbaMai
t he (tn?rmllfq{es%eg If&ﬁ'ﬁﬂlg ag’ 1nhe?s§lélﬁil lﬂkelgg Bé%wégn Rl l:lﬁﬁxs Qif apEl%{)r[fgtg a
. For the &protection. 1. e. cl eaving of
1711qmmcgirrmes a.?@‘%“ﬁi“ﬁeﬁ“i‘b‘? ine in I MF or 2% DBU/ 2%

pi peg) di H&adhﬁlg %ro@&iﬂthh@ob‘ttﬁr@ﬂi from R s6lleabppofty of the
reac i derivative, is

i
ooy Frdiingie Bocster B G B SRR  he il
i ®quiqy aI eemto&ngmy gataritg groupe priedeg)on fig@idtinplggraybs dffagy members of
func
o, L aRRl 48 &?@t"?‘?%‘?%“? P et 4R iBtclet fhobp Qe By in
i nt o2 ﬁ@1Wé&§?ﬁéﬁhQM%%meAﬁéltlonal equi val ents of

reacgant $f dedld Q%v%ﬁ@bhe prbducefbliobRfhed i a@hirveeetidily
reaction to Con(Pnivetl on.in a re sona

r eactPHRVE G OBV ARG ABF YT O W“F?Ptak’% rHB‘i"EF@PD]& sgefeus
#hd dbnetrton tﬁoéodpsparrcmlgrfee asep e fontngda t drénts ediffervioj r

bl oc t i s 25fastened together. Gas
flo %ﬁg%ﬁ¥%ga%%%| gld Is initiated to provide a
controlled environnent, for exanple, nitrogen, argon,
ai r Aunghatingy, tHe lﬁ&)tld&ﬂﬁmﬂ@%f thd WehBW eBlof @aniR pheatses or
chilled prior to now through the manifol d. Heating or
cooling of |he reaction wells is achieved by heating
2he @eactowplinddhapicomintely doictidnglizeX ot Bgbdrywitlt 4 ddmpound of the
|sopro%8 oI/ dry ice and the like to bring about the

desife synt fetic reactions. Agitation is achi eved by
30 shaki'ng magnetic stirring (wthin the reaction
t ubep=The preferred workstations (w thout, however,
being Ilimt thereto) are Labs: at:eels Cornbi-chem

station anp NARU |i Syn Tech's-Syro synt hesi zer.

Ami dé B6R8'%%r frati on requires the activation of the

I X- carboxyt—group for the acylation 5step. Wien this
activatign is being carried out by means of the
commonly used carbodlimdes such as

di cy¥festiexyl car bodl i mi de (DCC;, Sheehan & Hess, j 4m
(Jhem |Soc. [1955, 77, 1067-1068) or.

Ri oche hy.Y. Res. Cowran. 976 73, 336-342), the

resu yel ohoxyl urea and diisopropylurea is
i Nso uﬂk@phﬁﬁ respectively, soluble in the solvents
gene in a variation of the carhodiimde

Tt h@gs deﬁneﬂ)ﬁ%v@%ﬁﬁb@@%@ﬁ grﬁéghgagrédﬂgfvaltég%lvegy i& Cei ger,
Chem Bet 1970, 103, 788-798) 1s included as an

additive to the coupling m xture. HOBt prevents
dehydrati on, suppresses racem zation of the activated
am no acids and acts as a catalyst to inprove the

sl uggi sh coupling reactions. Certain phosphoni um
reagents have 10been used as direct coupling reagents,
such as berizotrimm- | -yl-oxy-trls-

(di met hyl am no) - phosphoni um hexaf | uor ophosphat e ( BOP,
Castro et al., Tetrahedron Len. 1975, 14. 1219-1222;
Synt hesi s, 1976, 751-752), or

benzotri azol - 1-yl - oxy-tri spyrrolidi no- phosphoni um
hexaf t urophoshate (Py-BOP, Caste et al., Tetrahedron
Lett. 1990, 31, 205-208), or

‘. om . - M . 2 o - o~ o~ a



if desired, to selectively deprotect one or severa
protected functional group(s) present in the nolecule
and to appropriately substitute the reactive group(s)
thus liberated. To this effect, the functiona
group(s) in question nust initjally be protected by a
protecting group which can be selectlvely r enoved.

wi t hout affecting the remaining protecting 25groups
present. Alla; rallytoxycarbany0 is an exanple for
such an am no protecting group which can be

sel ectively renoved, e.g. by neans of Pit' and

phenyl sitane in Cl T.Cl,,, without affecting the

r emai_nijng pjotecting groups, such as Fune, present in
t he ecul The reactive group thus liberated can

t hen Wi th. an agent suitable for

i ntroduginpatd he desired substituent. Thus, fin
exanpl e, an am no group can be aeyl ated by 30nmeans of
acyl ating agent corresponding to the acyf
bsf FARISmIEP 3y K2 AP&duced. 29 Before this fully
pr ot ect edi'a) pejtiplicig sdchapﬁﬁbIMd‘Ibeﬁin(ﬁlbm&i Ig«ﬂldsoﬂpbd withippor t

: Lt Ies S? lr zﬁp&oqu.ateﬁ/q\?%rote%[ derlvatlgee Ho clic?d of g}e ger%ral formula

appropri ate 5%@®©@Ié0|d reﬂﬁdues atmposﬁKKKhéIQ and v
10. | nt ergttamdnliAnkagd asindibold16hy b AbARELA WHaMRayREEN
di scussed above, in connection with the éxpl anations
Hbove whiPesent iaid Nppotesed aping am%eﬂd?tg/al’?lﬁ'gd&ew Wggriately
formed byrayst;ei ne and honneystelne resi dues at

opposite sitions

Pormed - A0 B O BN AR e B b M 85

l'i nki ng @it momémaﬁld prodmyhembtaved yith ineppmpriatebsi-guested

or by &Mag]i\ﬁtlféq}f% dn83d AHES e Lindlsd é&ex@l fémﬁlaqmaﬁlp @éﬁe\éﬁ\!eﬁ/ 111,

add residues | ocated at opposite 13-strand @03| i ons
by ani de apofiectipe garn Wiich made piiER FdhNEoisige pmino acid

i nterst raaebaiwen;kiagel&w@aapﬂ@rlaér&@ﬁ)teeted by net hods wel |
on O

kno in the a Far .t he
o' s Y aF ek Fae T B PR el By (o
I odi@e s o:buptlmgme fredugipiols ioetaingdnwifbidh Bppoopriptaly &l-proixdtadrderigfive
CH2 Q;lf%ha# %Jcﬁrw 1ch5n !ﬂe wir&ﬂmh ﬁroﬁlﬁzpﬁ i &gtul):rplrl aﬁ@ %n@%nals h
Wth a tres I ne SOWO013 after filtering ol
#bdi ne solution, or in a mxture of DVSO and acetlc
acid solution, buffered with 5%with Nal-1C33 to pH
5-6 for 4h, or in water adjusted to pH 8 with
anut t oni um hydroxi de solution by stirring for 2.4h,
200r in ammoni um acetate buffer adjusted to pH 8 in
the presence of air, or in a solution of NNWand trim
bul yi phosphine (preferably Si) eq.). Detachnment of the
Ily protected linear peptide from:he solid support
is achi eved by imrersion of the reaction tubes, in
conmbi nation with the hol der block and manifold, in
25reaction wells containing a solution of the cl eavage
reagent (preferably 3 to 5 nm). Gas flow, tenperature
control, agitation, and reaction nonitoring are
I mpl ement ed as descri bed above anti as desired to
¥ fect the detachnent reaction. The reaction tubes, in
conbi nation with the holder block and manifold, are
di sassenbled fromthe reservoir bl ock, and raised
above the solution | evel but below the upper |ip of
the reaction wells, 30and gas pressure, is applied
through the manifold inlet (while closing the outlet)
to efficiently expel the final product solution into
the reservoir wells. The resin remaining in the
reaction tubes is then washed 2 to 5 tines as above
wth 3 to 5 m of an appropriate solvent to extract
(wash out) as much of the detached product as
possi bl e. The product 30 solutions thus obtained are
conbi ned, taking care to avoid cross-m xing. The




nore physiol ogically acceptable carriers, diluents,
excipients or auxilliaries which facilitate processing
olthe active O-hairpin peptidomtnetics into
preparati ons which can be used pharnaceutically.

Proper frirmuhition depends uppn the nethod of

adm ni stration chosen. 32 For topical admnistration
the ft-hairpin penticlotnineties of the invention nay
be formul ated as sol utions, gels, ointnents, cresans,
suspensions, etc. as are well-known in the art.

5Sy streup vhichMavé ftdeiSsaldNChrdered MQseaclasi@ebe likewise
adnlnlstraélon by injection, e.g. subcutaneous,

i nt r RYCRSHS PPRTHE r at hecal or intraperitoneal

I j e@hi ommoamg the NHpratsctihhgse febesthgmedicttious obtriasis der mak

tr an(%?m ogih%lmghtgcr p?%du Mt Hﬁtﬂ?&%% g%d%ﬁ&& ﬁitﬂr& ed%glrlvatlve

i nj ec alrpin pepti Imetics o

i nv ecrftthabﬁmmafldtyénqhermlw desiand epdrprodistie arrrEtigdhithes w from
p r ef ekiall M, iy fﬂiaw&lmcglr&g wGah ity spmat: inldka I\b&f)tﬁ@éﬁnﬁd&a@

i nk' s sol ytian s solution, or
phys‘ile{ﬂ’aé‘é? %e&glf':%%t"i"fer@prﬁ?f%‘e&rpr"tefffg sol uti ons nmay contain
for ni) ti t@roylng@emmotmﬁngwgra@ feustpeproduaghussbtaloed; i zi ng
and/ L t n
pept Blon Rar L (BRENE Faraf il SRS iuec iR ek AL
for @@rrbnfrﬁia'ftnie@ melgetively depiiertingtoneonyehiakiretectas, ﬁgnctw@t pyp(se

p%/ I Og&Bit 1 tﬁ@ﬁol\é@ﬂe%ﬁd appRbei8y H@&btutlh@thg%ctivﬁ FRSY RS libdrated;
atimni siLrall

penetrants a riat, e barrier
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the atibo acEl@fsumésak pcﬂﬂimsm aad r@ti on, the 13-hairpin
pepl on1 L adi |y
50f (:] d gmgﬁl% 81% tt1ﬁ"‘1us ori)ya?rﬁa %rgm t}}%%aldﬁg r?lgceut ically
accet ab F)@llee& t|h¢ mp@cvmawdmmm johd tuh@rtar t. Such
carrigrs re%alla ﬁlyt&kﬁecéng*gawppb@sem Ifan@mlrg%u @&aﬁsf mérhrs of

i nvention fornulated as tablets, pil
dr agfé® @&in OE%Q%?C&—?SF esiqupsitfhddesipsdy gy Prgﬁ?ftli’é §r°“%(F)l)’fh|“ihé%ay =
HU 'S pRBisibrottprtnt in, the dlecOkepdnd | Ngesti on by a pat ient to
gia:“r{rﬂe)at et%eswgg con(%r%l %&e Prr%JuCtatng ptsél%l[:cp 1{1!?) a pﬁarm?ce%tfca]ly
exci a}sceembls saltrpe qud@mfgl d phermgcegting Hy @sepmhlgamm%@ble galt thus
lact Sefhed ﬁl%ﬁ@c%?respmﬂﬁ'frtegéonﬁ‘aggld%@roprh&lé)i or ifi&4 &IFHEI‘% e
preparations such as maize starch, wheat starch, rice
st arRAmagRgticvacstigblersaltgel atin, gum tragaeanth, et hyl
zel | ul ose, hydroxypropylnethyl cellul ose, sodium
((:g{/ e%'eé)?lg%rxulfngtt%sto? tlhg érgse?t mventloa %Oah% r}éntP(an %s%lf In§ I(:(g)rrrl]p%unds
| f dediforedy |.déss ntaeimats cagbayanied bmymbécaa@dvé the algaye brogesses
CT 05§ yhich KB RRARY Dok PXLFANIQLcEifSare &FRT, O al ginic
acid or a salt thereof, such as sodiumal ginate. If
desired, solid dosage forns may be sugar-coated or
teric-coated using standard techni ques. For ora
l'iquid preparations such as, for exanple, suspensions.
elixirs and solutions, suitable carriers, excipients
or diluents include water, glycols, oils, alcohols,
dc. In addition, flavoring agents. preservatives,
coloring agents and the |like may be added. 33 For
buccal adm nistration, the conposition nmay take the
¥orm of tablets, lozenges, etc., fornulated as usual .
For admi nistration by inhalation, the [i-hairpin
peptidornineties of the invention are conveniently
delivered in formof an aeorosol spray from
pressuri zed packs or a nebulizer, with the use of a
suitabl e propellant, e.g. dichlorodifluoronetliane,
trichlorofluronetharie, carbon di oxide or another
suitable gas. in the e3.23C of a pressurized aeroso
the dose unit may be determ ned by providing a val ve
to deliver a netered anount. Capsul es and cartridges
of e.g. gelatin for use in an inhaler or insufflator




35t herapeutically effective |ocal dosages w t hout

undue experinentation. The anmount of |l-hairpin

pepti dormmetics adnministered will, of course, be

dependent on the subject being treated, on the

subj ect's weight, the severity; of the affliction, the

manner of adtninistration and the judgenent of the

prescribi ng physician. Normally, a therapeutically

effective dose of the Il-hairpin peptidomnelics

descri bed herein wll provide therapeutic benefit

Wi t hout causing substantial toxicity. Toxicity of t he
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dose wth little or no toxicity. The dosage may vary

wi t Hhfethe range dependi ng upon the dosage form

gpl oyed and the route of administration utilized. The

exact form dation, of admi nj stration and dose .
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o gy BT P B Rl rT PG R HE Seectne
| nv enmbxtmy dctivitytuienlsd édralielsyrhisis proeesndstinddritreinet®de, hoindorprdtion
b S N (e} ! I At .arc
3 S FERG B aeggréggg aﬁiégr@ P08 RIRES WAL
- - hetigeoerh epanees o Flaaiongivks pighilitathnum
hexal | uor ophosphatc (Knorr et a] Tet r ahedr on Lea
1989, 30,1 - 1930 ;.HCJ%t: I ro ben ot e;
DI A" arawgksp}ep%roeerﬁvr%%t STOMNER tﬁ‘EQ%ﬁP (@ and P Pro
- hy doastiyuoe iz @totdt@z of templ 30 HAT U
£ (7-aza-henzotriazole-1-yl)-N N, N N -tetrarticthylu

ronoi um hexafl uorophosphate (Carpine et rd.
Tei rlatidlde eppriciated thpoguldinggockp27- porgich A hag@)piafigptaben. &

Pe pt c,faﬁiﬁnéﬁ Qtttl?eeé bocsmjr:??f %‘TH«! I@?errrltmusdfﬁ ‘W@igbeigcogrgzed b@ t,:_PlOSC sk111§i7m

16’7 thelzggthatfyg shovazn (D_Q -,zgﬁ' gllrglg)n W corre_f@zds tg_ﬁr& (R) cog_f@lratlon
and 191196 illustrate the [ nvent| on and exanpl es 47

9, .50, .64, 68,

s, Mg 1860 [ Cpat Gt in gl iy
f or rtdvke.Sddseprefrrcianpl et eness of the 10di scl osure.
Coupling of she first protected amno acid residue to
he resin 0.5 g 2-ehlorotritylchloride resin (Barbs et
al . Tetrdffedron Lett 1989, L3¢nin8943-3946) 150, 83
mvbl i g, Qw415 moll was fillednihnto a dried flask. The
{Sesi n was suspended in CA-12Cl12 (2.5 nl) and al |l owed

o swell at roomtenperature under constant stirring
for 30 mn, The resin was treated with 0.415 m goi
(leg) of the first suitably protected am no acid
resi due (see below) and 284 tti (4eq) of
dl i scpropyl ethylamne (1.11EA) in CH2Cl12 (2.5 m ), the
m xture was shaken at 25C ibr 4 hours. The resin
col our changed to purple 20and the sol ution renai ned
yel | owi sh. The resin was shaken (Cl-12Cl12
/ 1\ 4001- 11DIEA : 17/2/1), 30 m fir 30 mn; then
washed in the foIIovvr ng order vvrth Cl-12C2 (1x) DN1F
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+ 5 eq. HaTlJ -1- 5 eq. HOti +5 eq. DI EA x 12Cl m n.
156M ff; WASI 14 x 2 mn. CH2Cl12, wash (at the end of
the synthesis)3 x 2 min. Steps 3 to 6 are repeated to
add each am no-acid. 20After the synthesis of the
fully protected peptide fragngpt had been term nated,
then subsequently either Procedure A or Procedure 13 ,
as descrifgd hereinbel ow, was,agdept ed, depending on
whet her not inierstrand |inkages (i. e. disulfide

P. -strandfi nkages) were tb‘cléige'?‘br med. 25Procedure A:
Cycli zaticam and work up of Lioaediene cyclized peptides
Cl eavage qf the fully protep&ed peptide fragment Alter
conpl et i o’ of the synt hesi $”"fhe resin was suspended
in | m (s 39 mvbl) of 1% MHPtidine Cl - 12C12 (v/it) for 3
m nutes, (Liltered and the {ilflrate Was neutralized
with I m (1.17 30el MIl, "3 eq.) of 2.0% D EA in
CH2C12 (MY This procedur elha¥iEepeat ed twice to
ensure coypl etion of the chesamage. An aliquot (200
pd.) of filtrate was fyl .deprotected with 0.5nl
of the cltl\gegvage M :care coﬁ'thjlael}élﬁ{i"nﬁg 95%
tdifitioPbacetic acid FAL R-PBStyWatier and 2. 5%
triisopcepyisilane (TN) andpgjpal ysed by reverse
phase-LC M5 to nonitor the efficiency of the linear
pepti de SYHiHEe s. 38 evel2BoRi-oRhsgtPrrreidineregibocyclic acid
peptide Ree hilly protectedstidfear peptide was
dissolvedfin DMVF (8 m, coEg 1t) ng/ma Two eq. of
HAITI (0. 7% mMol) in | trd df°t¥'W117 and 4 eq. of DIEA
[51.44 trilpl ) in imM of DVETwereghadded, and the

m xture stirred at room erature for 16 h. The
vol ati | ewals/as evapor at ed to%&?%g&és. The crude cyclised
pepti de W5 dissol ved in 7Laliisf CH2Cl2 and extracted
with 10%mcatonitrile in waigr(d.5 int) three tines.
The C}-l%ClZ | ayer was evaﬁg)ra{l)ed to dryness.

Depr ot ect1'don and purificat Fon"of"t he cyclic peptide
A0The cycBuic peptide obt ai nedupwaknidé ssol ved in 3 nil
of t he cl gavage m xture cong%éogin 95% trifluoroacetie
acid (1TA), 2.5%water and 2.5% t hi sopropyl sil ane
(TIS). THBYHI xture was | ef b-iwloBatylalyeinat 20C2 for 2.5

hour s andatfpgh concentr at eg_g,m%no\é%wgmhﬂhe crude
pepti de was _dissolved in 20% AeCH in wa (7 M) and

er
extract ed™Wth dii sopropy! BYWEFATEOREY 4APRe ti nes.
ZPhe aqueausPhayer was col | beitiedAamdphemégainat ed t o

dryness, Pﬁ%g‘gh{i@iﬁgﬁl due \/\@i%g?%g/wipg“ggmwmmt parative

reverse p After Iisatron the products
wer e obt ZheedNEeWHI t e powdrerg-Aandnehelpseide by LC M.

The anal yhimaticdRHa-QQPr | SlnRE-RMkitihyphafyia@hine
preparative HPLC and ESLIVIS are Sh Table |I. 20

0 in
Anal yt i calPthedARA yt i barafppe! O\é\’l[‘]“é‘ﬁ'f“'i""b'ﬁc tines
Rl . in mhaiut es) were det errhaediyise ng an Jupiter
Proteo 9 150 x 2.0 mm 1..00F4396- BO -
Phenorreng%’ with the foll oéﬁ%ggnlg‘gqgéﬁ%s A (H20 L 0.1%
TEA) and @B (C113CN + 0. 1% FRA)clahdyldltencgr adi ent: 0
mn: 95%,, 5%8; 2520 min: AQ%R BRMBialedihe 23 M n: 0%A,
10098; 23.1-30 mrr 95% A, 5%8, Procedure B:
cyclizat™h and work up of “h4ERKBne cyelized pepti des
Yavi ng dicswul fi de strand | inkagesh3Okie"rnati om of
disidfide if-strand |inkage After conpletion of the
synthesis, the resin was save:led it: .3 nl of dry
[Air for 1 ft Then 10 eq. of iodine solution in DVF (6
m) were added to the reactor, followed by stirring
forts h. The resin was filtered and a fresh se:ut.ion
of iodine (10 eq.) in DNB.;m) was added, ibilowed by
stirring for another 3 h. The resin was filtered and
washed with 118VIF (3x) and (21-12CL (3x). 39 Backbone
cyclizotion, cleavage and purification of the peptide
After formation of the disulfide li-strand Iinkage,

o~ o o~ ) ep—p—



The cyclisation of the backbone was perfoned as

i ndicated in procedure A The deproteption was
performed using the follow ng procedure: To deprol ect
the peptide fully, 5 nil of cleavage cocktail

TEA: H20: Phenoan Et hanedi t hi ol ({82.5:5:5:5:2.5) were
added, and the m xture was kept for 5h at room

t enper at uney The peptide \A@.s_m?ﬁg}u@ént@t ed by addition
of cold diet hy| et her (10ml?‘ Atter 10centrifugation,
the superfiat¥nt phase was FéfdPEPLeryiRBYRT ecipitate was
washed tisceehet i mes with 5 nct;cmfordi;heiylamhleé her and was
purified reparative reyver LC-MS. After

i yop idi §§¥| gn t he product]\*S‘{(E\/\(/:e?lfrd%E aarﬁlg?j as white
powder s adiCi&hal sed by FM-RB-Ridddrgtheyilanivet hod as
descri bedpghove. Ex. 7, 8, Ll%og&,p,@nyl;ggm 134, 135,

139, 142, 147, 154 and 156 were cleaved fromthe
resin, eyBiPeed, deprot ect edTHREPPRHREIEY as i ndi cat ed
in pr ocedzmpaeA El PLC r et eD-tle%rdphdﬁ?ISIamne

m nut es).det er mi ned usin |caI e
(20deSCI‘I?Z)ng above: Ex, 1?1@3(&? Qr()ﬁqugléfgmeg%?f%oxyhc
S roaN. Ex A(g62), FLG Sé}?zs% %‘12062’7 08 Ex

enylatan :

8 Lo 12 (80, B, B M,
Ex. 20 (f4s32), Ex. 21 (8. 66Mettdnind2ufRia68), Ex, 23
(12.66), Ex. 24 (8.67), Ex, 25 (7.53), Ex. 26 (9.02),
Ex. 27 2&?8?06) Ex, 28 (9 82)cchfsineog (8. 78), Et 30
Eio gi)( ; ia?l éﬁ 5g% (gXLJBZm@RmdﬁhnmnEmmgg§ (225(3923,7
o Bt £ 2 S et 0
(9.87), By, 45 (8.26), &%mc,m%mmd@mﬁé (8.68),
Eé Z?)(gégg)ésE?7 gg)(sEigwagnpaw@@yamEx 60E?10526)
Bx. 61 (8;54), Ex. 62 (9. SDhniElonfHidi 10, 54) Bx 65
(15.71), Ex. 66 (17.50), , Ex. 70
(12.87), Y¥Rz) 71 (13.48), Ex01¥5fw&ﬂmma) Ex. 76
(4.47), ly, 77 (5.15), Et Z8id&Qi@3he EX, 79 (10.70),
o2 (e Bt Gyl Bde (570 s
(13.78), TE8187 (13.98), ExL- (Biﬁen(rﬂﬂhcﬁﬁb&, Et 89 (15.21),

. 90 (%éx72 Ex. 91 (11, 97} EXneQ2udodd: 77), Ex. 93

15 94 (1/1.61), BEx 88 (S6 e Ex. 96
?is 08), hExs 97 g5(2o 7%) Lt%mogiiwws ég) Ex. 99
(14.62), hEéi 100 (13.90), EXmmiLQ&m(H 76), Ex. 102 41
(20.53), Ex. 103 (14, 14) L t, 104 (11.60), Ex. 105
(11.90), é% 06 (11.63), i@? t1M"°78), Ex. 108
(13.03), hBe 109 (15.22), Eﬂomﬁb&m@&@mm@) Ex 111

2.10). 112 (5. 19), (B, =9
%% 55) | 7 130 (17. 22) E54[%§%’%§f95%““ a2
(13.56), PBx, 133 (14.57), ERircpBgaqda. 72), F 136
(17.53), 0B 136 (18, 23), gmknm%zm@14 72) X, 138
(14.35), Ex. 139 (15.10) 14 141
(5.71), é%’"142 (13.97), E&\JW%BYEii HT““EX 144
(15, 08), MEXUe 145 (20.87), EX;MI#Gn(kii@l), Ex. 147

17, 11) . 148 (7.83). 22). Ex, 150
5%2 0. 09). “Eé“ 51 (20.72), g %ég’zéﬁ‘ss) EN. 153
(17.97). 154 (16.58), Ex, 155 (19.46), Ex. 156
(15.66). Ex. 157 (22.04). FAL 158 (15.65). Ex. 159
(17. 89) . e 160 (18.72). Ex. 161 (19,91). Ex. 162
(17.79). Ex. 179 10 (4.25), Ex. 180 (11.43), Ex, 181
(12.30). Ex. 182 (1183). Ex. 183 (10.51), Ex, 184
((212), Ex, 185 (10.14). Ex. 1186 (10,09), Ex. 187
(10.14), Ex. 188 (10,65), Ex. 189 (10.73). Ex. 190
(10.10). FiL 191 (10.17), Ex. 192 (10.19). Ex. 193
(11.02), FA 194 (9.92), Ex. 195 (10.74), Ex. 196
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acid Lou which was grafted to the resin. Starting
resin was Finoc-Leu-2-ehlerotrityl which was prepared
as descri bed above. The |linear peptide was synthesized
on solid support according to procedure described
above in the fifflow ng sequepce:

Resi n- Leu' 9Pr o- P11- P10- P9- 138- 07- P6- P5- N- P3- P2- P1.
Thereafter the disultide bridge was forned, and the
pepl i de was cleaved fromthe resin, cyclized,
deprotected and purified as indicated in procedure B
511PLC r eli@kai on time (m nuiespthylisbisucthet er m ned usi ng
the anal yti.cal nethod descyi ove: Ex.51 (8,94);
Exanpl e \{:g shown in Tri I\Pﬁ a"kfl'ee pepti de was

synt hesi 2dd.estarting with L%Mamylhmimoaci d (Hu which
was grafted to the resin. Starting resin was

Froc- G u(QxBut)-2- chlorolrityl resin, which was

pr epEfiedriasofgeseblydbbanpoizsls arpReositq !w&'a?mpéfﬁf P-aleangdgegion can

synt REshzifE-s@hd ﬁ%;,@lth% HQQ%JcI)ﬂ&G\Qﬁ KRG i§ Qe REPERIUIE formed
descri bed above in fol | om ng sequence:

ReS| By coyieito 1 h?)fymt%m‘?fmm% Apyresge prpitipg opie PAtrg. Byious
h. zThﬁHdeﬁ'f: h&fwnwﬁmﬁiul&uf&el|.d&g&ﬁhgdﬂi&q,\(vﬁ>§c dccﬂii‘lﬁﬁday ARdram et
t he

DR B e S et O SR B2 R Yo G B ieres

B. 1481t Cmtpent i1or 984; pbmédnt put. 88). Chas. 18&L 210n84783482; and
l('ISI n]g3n§ hﬁoﬁn%l YL l,ﬁ@gl paggstllaqu(JGdéﬁﬁanﬁgfrglp%}{s Lﬁ@ﬂ)M Ludu.

was Hyﬁ{%@éﬂn% 9§t"é’i’f‘£ ihvgrtagEeuRly hidhawpns o de Presemspvom*ﬁnch

vas ghafd askat@ AR pfeps: m.s.n§5@rdm.da,g1ethﬁammv\@@re5r\/@ QU for
sp( CEBL) - 2- chlorotrityl resin, which was prepared as

desc?'B8Y above. The linear peptide was synthesized

or, solid support according | o procedure descri bed

above in the foll ow ng sequence:

Resi n- Asp( Ot Bu) - DAl a- P11-P |

0- P9- P8- P7- P6- P5- P4- P3- P2- P1. Thereafter the

#pdi sul fi de bridge was fornmed, and the peptide was

cl eaved fromthe resin, cyclized, deprotected and
purified as indicated in procedure B. HPLC-retention

time (mnutes) was determ ned using the analytica

nmet hod descri bed above: Ex. 68 (12.14). 30 Exanple 69
is shown in Table 1, The peptide was synt hesi zed

starting with the amno acid Pro which was grafted to

i$e resin. Starting resin was Fnoc-Pro-2-chlorotrity
resin, which was prepared as descri bed above. the

| i near peptide was synthesized on solid support

according to procedure descri bed above in the

foll owi ng sequence: Resin Pro- rld-P11-P

10- P9- P8- P7- 06- P5- P4- 03-P2-P |. Thereafter the

di sul fide bridge was 44 formed, and the peptide was

1) eaved fromthe resin cyclized, deprotected and
purified as indicated in procedure B. EIPLC-retention

time (mnutes) was determ ned using the anal ytica

nmet hod descri bed above: SEx, 69 ( 2.97). Exanple 72 is

shown in Table 1. The peptide was synthesi zed starting

with the am no acid Pro which was grafted to the
resin. Starting resin was Eane-Pro-2-chlorotrityl

ysesin, which was prepared as deSCri bCd above. The

i near peptide was synthesized on solid 10support
according to procedure descri bed above in the

foll ow ng sequence: Resin-Pro- uThr(QtBu)-P I 1-N

0- P9- P8- P7- P6- P5- P4- P3- P2- Pl . Thereafter the disulfide
bri dge was forned, and the peptide was cl eaved from

the resin, cyclized, &protected and purified as

i ndi cated in procedure B. HPLC-retention tine

(m nutes) was determ ned using the anal ytical nethod
descri bed 15above: Ex. 72 (13.34). Exanple 73 is shown
in Table .1. The peptide was synthesi zed slaTting wth



Ex, 115 (4. 15 Exanple 116 is shown in Table |I. The
pepti de was synt hesized starting wwth the amno acid
Pro which was grafted to the resin. Starting resin was
Frnoc-Pro-2-chiorotrilyi resin, which was prepared as
descri bed above, The linear peptide was synthesized on
solid support according to procedure descri bed above
in the Foll ow ng sequence: Resi n-Pro-

20DPhe- P11- P10- P9- P8- P7- P6- P5- P4- P3- P2- PI . Thereafter
the disulfide bridge was forned, and the, peptide was
cl eame@iofsrf@nm trfestta@BlinRage Gy Pbditadp2 gle protaeaitedthanduch

purified gs indicated in procedure B. HPLE-retention
AL S S B SR S R A T
de s cdohbiete mbay@ant2bkxyral ik@ent Br 98 Jiesigoappdi@intdivheiics.
shown in Table |I. The peptide was synthesized starting
with the amno acid Pro which was wafted to the resin.
St ar Mbagrefeesd aminwasidkpygleesPnehdindhirothot dértvyd franesdturg! awdmiioh
Was RIS Fiﬁ&%‘ﬂ&é}lf%&@% [i%t 9@%@%%@1} S thi Jéﬁélfes ARk AGe
was synt hesized on sol | support "according to
pr ocedibtedotbsryrioprs df bereentiifyentiga. theasbbroviftivgs ®eeneieng:to
Resi An&hiQ-ad NGkl frdiR1 1- P
10- P9- P8- P7- P6- P5- P4- P3- P2- Pl . Thereafter the
di sul fi de bridge was fornmed, and the peptide was
cl eawedlcfierondet he resin, cyelized, deprotect egheamer code
purified as indicated in procedure B. HPlE-retention
time (mnutes) was determ ned using the analytica
met hod deeri bed above: A4BARning17 (448). Exéanple 118
| shown 4;p Table 1. The peptiifig. Was synt hesgzed
starting wth the amno acid %ro_mhich was g&afted to
the resim$Starting resin asparagine
Firtoc-Prep2-ehlorotrityl respdijcdhi ch was Pprepared
as described above. The |ipear .peptide was synthesized
on solid Support according‘tg procedure descri bed
above i nGlhe foll owi ng sequéhgenic acid E
Resind' refgser (A Bi i) - P11l - P Glytamine Q
| O P9- P8-117- P6- P5- P4- P3-P2- Pl . Thereafter the
di sul fi délbri dge was for mebHi%fdct he pepti def'was
cl eaved fieom the resin, cyclidoredye deprotected and
purified as indicated in p[qpeﬁure B. HPLC-retention
time (minttes) was determ Hed"USing the anal ytica
nmet hod ddseri bed above: ExL-L348 (4.73). ExanBle 119 is
shown in,jable]. The peptidgpas;synt hesi zedystarting
with the am no 15acid Pro which was grafted to the
resin. StPAfting resin was FPABEEPRIBE 2- chl or ofrityl
resin, whwch was prepared psrdiescri bed abovep The
linear p Qtide was synthesL%gd_on solid support
accordi ng to procedure describéd above in the
foll owi ng sequence: Resin-ProDval-Pll -Pi
{}y P9- PS- P7- P6- P5- 134--P3-02-P | . Thereafter the
di sul fide bridge was formed, and the peptide was
cl eaved fromthe resin, cyclized, deprotected and
purified as 20indicated in procedure B
TEPTC-retention tinme (mnutes) was detcrnii ned using
t he anal ytical nethod described above: Ex. 119 (5.47).
25Exanpl e 120 is shown in Table 1. The pepti de was

nt hesi zed starting with the amino acid Pro which was
grafted to the resin. Starting resin was
1-1IrnocPro-12-chiorotrilyi resin, which was prepared
as descri bed above. The |linear peptide was synthesized
on solid support according to procedure descri bed
above in the foll ow ng sequence:
Resi n- ProPi cPO- P9- P8- P7- P6- P5- N- P3- P2- Pl . Thereafter
the disulfide bridge was forned, 30and the peptide was
ilea:veil fromthe resin, cyclized, deproteeted and
purified as indicated In procedure B. IIPTC-retentiott
time (mnutes) was determ ned using the gradi ent

o~ o~



Exanpl e 124 is shown in Table The peptide was

synt hesi zed starting with he am no acid Ser which was
grafted to the resin. Slarting resin was
Frnoc-Ser (O Bu)-2-chloretrityl resin, which was
prepared as described above. The |inear peptide was
synt hesi zed on solid support according to procedure
descri bed above in the foll owi ng sequence: Resin-
5Ser(OBii)--nPro-Pi |

- P10- P9- P8- P7- P6- P5- P4- P3- P2- Pl . Thereafter the

di sul fi derdpri dge was forned,thadgind he pepti derwas

cl eaved tFon1the resin, cy Lﬂzed deproteete@ and
purified 48 indicated i n pFoC®iP® B 1-1PLe retention
tyme (mnrgtres.) was deternifigdsiusi ng the ana¥ytica

nmet hod descri bed. above: 10Ex, 124 (4.46). Exanple 125
is shown in. Thhle 1. The peptide was synt hesi zed

st ar Pihpig-gwitdacidsgrhighvion e eeeiiliers Viawhishiire hritplasfogihapiregestad the
the 5OShitnverloRfdludd resin was _

Fal oc-Val --2-ehlorotrityl resin, which was prepared as
descri bedB4bove. The |ineal'Puplaiaee was synt hesi zed on
$®l i d 15swppaet accordi ng Leapnoaedgumeadeseri bed above
in the fqlLomﬁng sequence: ﬁ$$in-V§L- DPro- P11-P |

- 210- P12-'P8- P7- P6. - P5- P4- P3. TP3BT™ Thereaf ter the

di sul fi deChori dge was f or ned;CyanlexyiWenippept i de was
cleaved feggm the resin, cyglizedp.tepnpteeted and
purified as indicated in procedure B

HPLE-ret éMEi on time (m nut &3Yri&E¥edet er mi ned using the
ahal yti calngret hod descri bed-220ahevganifex. 125 (15.42).
Exanpl e is shown in Table. I, The.peptide was
synthesiiég“starting with ?H§“§W?Hgmg'd Thr which was
grafted tX¥I-Ple resin. Starti2Agloedienylavase

Frnoc- 111§, G Bu) - 2-  25ehl ok gty {iVdy dpRficReid Whi ch was
prepared as described above. The Ilﬁeaf pepti de was
synt hesi Z&8 on sol i d suppottiogobeyiaigint o pr ocedure
tescri betha@above in the fol Lawmyngycsequence:

Resin- Thri G Bui - PThr(QtBu)-R I .1 . . . —_—
- P10419- T108! 'gl’f?‘g%)- P5- N- P3P LD prmidingRupoliging aparpyg!ic acid
di sul fi deobri dge was f or med(S)andntdaengreptd de was

cl eaved fromthe resin, cyctized, deprotected and
purified as indicated in procedure B. 30HPLC-retention
time (mnutes) was determ ned using the anal ytica

met hod descri bed above: Ex, 126(435). 48
didQB10-2-ehlorotrityl resin, which was prepared as
descri bed above. The |inear peptides were synthesized
on soiid supped. according to procedure descri bed
above in the foll ow ng sequence:

Resiii'd u(OQBu)DLys(Boc) Pi LP

04' 9- P8- P7- 116- 135- 134- P3-22- PT Thereafter the

o sul fide bridge was 'firnmed, and the peptide was

cl eaved fromthe 5resin, cyelized, &protected and
purified as indicated in procedure B. 1321, Cretention
time (mnutes) was determ ned using the anal ytica

nmet hod descri bed above: Ex_ 127 (4.10, 163 (14.9365
(14.401,174 (12.73). 10Exanple 128 is shown in Table
|. The peptide is synthesized starting with the am no
acid Thr which was grafted to the resin. Starting
resin was Fnots-Thr(Q:Bo)-2- chlorotrilyi rosin. Wich
was prepared as described above. The |inear peptide
was synt hesi zed on solid support according to
procedure described above in the follow ng sequence:
Resi n-Thr (O 1 3u) - E' Phe-1111-P1

- P10- P9- P8-917- P6- 115- P4- P3-112- Pl . 15Thereafter the
di sul fi de bridge was fornmed, and the peptide was

cl eaved fromthe resin, cyclized, deprotected and
purified as indicated in procedure fit MX-retention
time (mnutes) was determ ned using the gradi ent

o~ o~ — o~ o~ P —
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P8:  Pro, or Pro(dNHCOPhe);
P9:  Gin, Tyr, lle, or Phe:
30 . P10: Cys, Lys, Gln, Thr, Met, or Arg;
PIl:  Tyr, Ser, Arg, Gin, Nle, 2-Nal, 2CI-Phe, Phe. Cha, or Phg; and

- Cys, if present at P2 and P10, may form a disulfide bridge.
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20 153, 154, 155, 156, 157, 158, 159, 160, 161 177, and 178 as inhibitors of elastase; and
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The processes of the invention can advantageously be carried out as parallel array

syntheses to yield libraries of template-fixed (-hairpin peptidomimetics of the above

25  general formula I. Such parallel syntheses allow one to obtain arrays of numerous
(normally 24 to 192, typically 96) compounds of general formula I in high yields and
defined purities, minimizing the formation of dimeric and polymeric by-products. The
proper choice of the functionalized solid-support (i.e. solid support plus linker molecule),
templates and site of cyclization play thereby key roles.
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yAip Oaminomethyl] PS resin, 4-[(((2,4-dimethoxyphenyl)Fmoc-
aminomethy!l)phenoxyacetamido) aminomethyl] -4-methylbenzydrylamine PS resin (Rink
amide MBHA PS Resin), and 4-[(((2,4-dimethoxyphenyl)Fmoc-
aminomethyl)phenoxyacetamido) aminomethyl] benzhydrylamine PS-resin (Rink amide
BHA PS resin). Preferably, the support is derived from polystyrene crosslinked with,

25  most preferably 1-5%, divinylbenzene and functionalized by means of the 4- (((2,4-

dimethoxyphenyl)Fmoc-aminomethyl)phenoxyacetamido) linker.

Type 2 linkers are designed to eventually release the carboxyl group under acidic
conditions. Linkers of this kind form acid-labile esters with the carboxyl group of the

30 amino acids, usually acid-labile benzyl, benzhydryl and trityl esters; examples of such
linker structures include 2-methoxy-4-hydroxymethylphenoxy (Sasrin® linker), 4-(2,4-
dimethoxyphenyl-hydroxymethyl)-phenoxy (Rink linker), 4-(4-hydroxymethyl-3-
methoxyphenoxy)butyric acid (HMPB linker), trityl and 2-chlorotrityl. Preferably, the
support is derived from polystyrene crosslinked with, most preferably 1-5%,

35  divinylbenzene and functionalized by means of the 2-chlorotrityl linker.
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15 (NMP) dioxane, toluene, tetrahydrofuran (THF), ethanol (EtOH), trifluoroethanol (TFE),

isopropylalcohol and the like. Solvent mixtures containing as at least one component a
polar solvent (e. g. 20% TFE/DCM, 35% THF/NMP) are beneficial for ensuring high
reactivity and solvation of the resin-bound peptide chains ( Fields, G. B., Fields, C. G., J.
Am. Chem. Soc. 1991, 113, 4202-4207).

20
With the development of various linkers that release the C-terminal carboxylic acid group
under mild acidic conditions, not affecting acid-labile groups protecting functional groups
in the side chain(s), considerable progresses have been made in the synthesis of protected
peptide fragments. The 2-methoxy-4-hydroxybenzylalcohol-derived linker (Sasrin®

25 linker, Mergler et al., Tetrahedron Lett. 1988, 29 4005-4008) is cleavable with diluted
trifluoroacetic acid (0.5-1% TFA in DCM) and is stable to Fmoc deprotection conditions
during the peptide synthesis, Boc/tBu-based additional protecting groups being
compatible with this protection scheme. Other linkers which are suitable for the processes
of the invention include the super acid labile 4-(2,4-dimethoxyphenyl-hydroxymethyl)-

30 phenoxy linker (Rink linker, Rink, H. Tetrahedron Lett. 1987, 28, 3787-3790), where the
removal of the peptide requires 10% acetic acid in DCM or 0.2% trifluoroacetic acid in
DCM,; the 4-(4-hydroxymethyl-3-methoxyphenoxy)butyric acid-derived linker (HMPB-
linker, Florsheimer & Riniker, Peptides 1991,1990 13 1) which is also cleaved with
1% TFA/DCM in order to yield a peptide fragment containing all acid labile side-chain

35  protective groups; and, in addition, the 2-chlorotritylchloride linker (Barlos et al.,
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Suitable protecting groups for amino acids and, respectively, for their residues are, for

S example,

- for the amino group (as is present e. g. also in the side-chain of lysine)

Cbz benzyloxycarbonyl
Boc tert.-butyloxycarbonyl

10 Fmoc 9-fluorenylmethoxycarbonyl
Alloc allyloxycarbonyl
Teoc trimethylsilylethoxycarbony]
Tee trichloroethoxycarbonyl
Nps o-nitrophenylsulfonyl;

15 Trt triphenymethyl or trityl

- for the carboxyl group (as is present e. g. also in the side-chain of aspartic and

glutamic acid) by conversion into esters with the alcohol components

20 tBu tert.-butyl
Bn benzyl
Me methyl
Ph phenyl
Pac Phenacyl
25 Allyl
Tse trimethylsilylethyl
Tce trichloroethyl;

- for the guanidino group (as is present €. g. in the side-chain of arginine)

30
Pmc 2,2,5,7 8-pentamethylchroman-6-sul fonyl
Ts tosyl (i. e. p-toluenesulfonyl)
Cbz benzyloxycarbonyl
Pbf pentamethyldihydrobenzofuran-5-sul fonyl

(%]
wn
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hydr ol ysig; was mne red by nonitoring the change in
absor bance at 405 nun over 30 15m nutes to verify

li nearit Yof the FE%0PREHY Icurve. The average rate from
mnute | through mnute 10 was used for al
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Sof tRAReFidingip DMkt ‘tflzi%gomﬂﬁ%@lpﬁlilm IEM ofut sl di f f er ent
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the reaction tube. Additional equivalents of reactants can be used, if required, to drive the

reaction to completion in a reasonable time. The reaction tubes, in combination with the
holder block and the manifold, are reinserted into the reservoir block and the apparatus is

25  fastened together. Gas flow through the manifold is initiated to provide a controlled
environment, for example, nitrogen, argon, air and the like. The gas flow may also be
heated or chilled prior to flow through the manifold. Heating or cooling of the reaction
wells is achieved by heating the reaction block or cooling externally with isopropanol/dry
ice and the like to bring about the desired synthetic reactions, Agitation is achieved by

30  shaking or magnetic stirring (within the reaction tube). The preferred workstations
(without, however, being limited thereto) are Labsource's Combi-chem station and

MultiSyn Tech's-Syro synthesizer.

Amide bond formation requires the activation of the a-carboxy! group for the acylation

35  step. When this activation is being carried out by means of the commonly used
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Benzoyl 9 mtroanili d(? Cai bi oeher n :s_ e

htedcHémn!# 1219 1222; Synthesis, 1976, 751-752), or benzotriazol-1-yl-oxy-tris
pyrrolidino-phosphonium hexaflurophoshate (Py-BOP, Coste et al., Tetrahedron Lett.
1990, 31, 205-208), or 2-(1H-benzotriazol-1-yl-)1,1,3,3-tetramethyluronium

15  terafluoroborate (TBTU), or hexafluorophosphate (HBTU, Knorr et al., Tetrahedron Lett.
1989, 30, 1927-1930); these phosphonium reagents are also suitable for in situ formation
of HOBt esters with the protected amino acid derivatives. More recently
diphenoxyphosphoryl azide (DPPA) or O-(7-aza-benzotriazol-1-yl)-N,N,N*,N’-
tetramethyluronium tetrafluoroborate (TATU) or O-(7-aza-benzotriazol-1-y1)-N,N,N* N’-

20 tetramethyluronium hexafluorophosphate (HATU)/7-aza-1-hydroxy benzotriazole
(HOAt, Carpino et al., Tetrahedron Lett. 1994, 35,2279-2281) have also been used as

coupling reagents.

Due to the fact that near-quantitative coupling reactions are essential, it is desirable to

25  have experimental evidence for completion of the reactions. The ninhydrin test (Kaiser et
al., Anal. Biochemistry 1970, 34, 595), where a positive colorimetric response to an
aliquot of resin-bound peptide indicates qualitatively the presence of the primary amine,
can easily and quickly be performed after each coupling step. Fmoc chemistry allows the
spectrophotometric detection of the Fmoc chromophore when it is released with the base

30  (Meienhofer et al., Int. J. Peptide Protein Res. 1979, 13, 35-42).

The resin-bound intermediate within each reaction tube is washed free of excess of
retained reagents, of solvents, and of by-products by repetitive exposure to pure
solvent(s) by one of the two following methods:

35
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fully protected cyclic peptide derivative is dissolved in a solvent which is not miscible
with water, such as DCM, and the solution is extracted with water or a mixture of water-

15  miscible solvents, in order to remove any excess of the coupling reagent.

Finally, the fully protected peptide derivative is treated with 95% TFA, 2.5% H,0, 2.5%
TIS or another combination of scavengers for effecting the cleavage of protecting groups.
The cleavage reaction time is commonly 30 minutes to 12 hours, preferably about 2.5

20 hours. The volatiles are evaporated to dryness and the crude peptide is dissolved in
20% AcOH in water and extracted with isopropyl ether or other solvents which are
suitable therefor. The aqueous layer is collected and evaporated to dryness, and the

fully deprotected cyclic peptide derivative of formula I is obtained as end-product.

25 Alternatively the detachment, cyclization and complete deprotection of the fully protected

peptide from the solid support can be achieved manually in glass vessels.

Depending on its purity, this peptide derivative can be used directly for biological assays,
or it has to be further purified, for example by preparative HPLC.

30
As mentioned earlier, it is thereafter possible, if desired, to convert a fully deprotected
product of formula I thus obtained into a pharmaceutically acceptable salt or to convert a
pharmaceutically acceptable, or unacceptable, salt thus obtained into the corresponding
free compound of formula 1 or into a different, pharmaceutically acceptable, salt. Any of

35  these operations can be carried out by methods well known in the art,
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The template starting materials of formula IT used in the processes of the invention, pre-
starting materials therefor, and the preparation of these starting and pre-starting materials
are described in International Application PCT/EP02/01711 of the same applicants,
published as WO 02/070547 Al.

The B-hairpin peptidomimetics of the invention can be used in a wide range of
applications where inflammatory diseases or pulmanory diseases or infections or
immunological diseases or cardiovascular diseases or neurodegenerative diseases are
mediated or resulting from serine protease activity, or where cancer is mediated or
resulting from serine protease activity. For the control or prevention of a given illness or
disease amenable to treatment with protease inhibitors, the 3-hairpin peptidomimetics
may be administered per se or may be applied as an appropriate formulation together with

carriers, diluents or excipients well known in the art.

When used to treat or prevent diseases such as pulmonary emphysema, rheumatoid
arthritis, osteoarthritis, atherosklerosis, psoriaris, cystic fibrosis, multiple sclerosis, adult
respiratory distress syndrome, pancreatitis, asthma, allergic rhinitis, inflammatory
dermatoses, postangioplasty restenosis, cardiac hypertrophy, heart failure or cancer such
as, but not limited to, breast cancer, or cancer related to angiogenesis or metastasis, the -
hairpin peptidomimetics can be administered singly, as mixtures of several -hairpin
peptidomimetics, in combination with other anti-inflammatory agents, or antimicrobial
agents or anti-cancer agents and/or in combination with other pharmaceutically active
agents. The B-hairpin peptidomimetics can be administered per se or as pharmaceutical

compositions.

Pharmaceutical compositions comprising B-hairpin peptidomimetics of the invention may
be manufactured by means of conventional mixing, dissolving, granulating, coated tablet-
making, levigating, emulsifying, encapsulating, entrapping or lyophilizing processes.
Pharmaceutical compositions may be formulated in conventional manner using one or
more physiologically acceptable carriers, diluents, excipients or auxilliaries which
facilitate processing of the active f-hairpin peptidomimetics into preparations which can
be used pharmaceutically. Proper formulation depends upon the method of administration

chosen.



"L 16 00 co pu O pu pu pupu pu L*8 pu pu
Chymase at 100 ttIVI oo - oopuBE L I L pu Ve

| 661 E-117 L11 671 Chynp- trypsin at

10014h4 Ss.t 61 08.1 rn Pu 11 9'5 pu Pu 9 EL

81

10

15

20

25

30

35

pu 0 1'175 6' LI =

For topical administration the 3-hairpin peptidomimetics of the invention may be
formulated as solutions, gels, ointments, creams, suspensions, etc. as are well-known in

the art.

Systemic formulations include those designed for administration by injection, e.g.
subcutaneous, intravenous, intramuscular, intrathecal or intraperitoneal injection, as well

as those designed for transdermal, transmucosal, oral or pulmonary administration.

For injections, the B-hairpin peptidomimetics of the invention may be formulated in
adequate solutions, preferably in physiologically compatible buffers such as Hink’s
solution, Ringer’s solution, or physiological saline buffer. The solutions may contain
formulatory agents such as suspending, stabilizing and/or dispersing agents.
Alternatively, the B-hairpin peptidomimetics of the invention may be in powder form for

combination with a suitable vehicle, e.g., sterile pyrogen-free water, before use.

For transmucosal administration, penetrants appropriate to the barrier to be permeated are

used in the formulation as known in the art.

For oral administration, the B-hairpin peptidomimetics of the invention can be readily
formulated by combining them with pharmaceutically acceptable carriers well known in
the art. Such carriers enable the $-hairpin peptidomimetics of the invention to be
formulated as tablets, pills, dragees, capsules, liquids, gels, syrups, slurries, suspensions
etc., for oral ingestion by a patient to be treated. For oral formulations such as, for
example, powders, capsules and tablets, suitable excipients include fillers such as sugars,
e. g. lactose, sucrose, mannitol and sorbitol; cellulose preparations such as maize starch,
wheat starch, rice starch, potato starch, gelatin, gum tragacanth, methyl cellulose,
hydroxypropylmethyl cellulose, sodium carboxymethylcellulose, and/or
polyvinylpyrrolidone (PVP); granulating agents; and binding agents. If desired,
desintegrating agents may be added, such as cross-linked polyvinylpyrrolidones, agar, or
alginic acid or a salt thereof, such as sodium alginate. If desired, solid dosage forms may

be sugar-coated or enteric-coated using standard techniques.

For oral liquid preparations such as, for example, suspensions, elixirs and solutions,
suitable carriers, excipients or diluents include water, glycols, oils, alcohols, etc. In

addition, flavoring agents, preservatives, coloring agents and the like may be added.



. Ciria Ao --,0 916 16 16 96 16 Pu 11' rhbht

188 6-68 5.9 L6 056 88 0'56 006 I|) rdHHO) O
cn od inE-o=1[4H,..... , 000001< 00000l < 00000I<
000001< 00000I< PIl 1.5 at 100 JAI % 0.8 at 100 p. M
% 4.1 at 100 ttM % 0.3 at 100,4{tM % 001 I g 61 37038
8.2 at 100 141\4 % >100000 000001< 000001< C - on

Poc. For bucchl lddmiﬁ@tratibk,@he@orﬁﬁ’os%@n may take the form of tablets, lozenges, etc.,

formulated as usual.

For administration by inhalation, the B-hairpin peptidomimetics of the invention are
5  conveniently delivered in form of an acorosol spray from pressurized packs or a
nebulizer, with the use of a suitable propellant, e.g. dichlorodifluoromethane,
trichlorofluromethane, carbon dioxide or another suitable gas. In the case of a pressurized
acrosol the dose unit may be determined by providing a valve to deliver a metered
amount. Capsules and cartridges of e.g. gelatin for use in an inhaler or insufflator may be
10 formulated containing a powder mix of the B-hairpin peptidomimetics of the invention

and a suitable powder base such as lactose or starch.

The compounds may also be formulated in rectal or vaginal compositions such as
suppositories together with appropriate suppository bases such as cocoa butter or other

15 glycerides.

In addition to the formulations described previously, the f-hairpin peptidomimetics of the
invention may also be formulated as depot preparations. Such long acting formulations
may be administered by implantation (e.g. subcutaneously or intramuscularly) or by

20 intramuscular injection. For the manufacture of such depot preparations the B-hairpin
peptidomimetics of the invention may be formulated with suitable polymeric or
hydrophobic materials (e.g. as an emulsion in an acceptable oil) or ion exchange resins, or

as sparingly soluble salts.

25  In addition, other pharmaceutical delivery systems may be employed such as liposomes
and emulsions well known in the art. Certain organic solvents such as dimethylsulfoxide
may also be employed. Additionally, the B-hairpin peptidomimetics of the invention may
be delivered using a sustained-release system, such as semipermeable matrices of solid
polymers containing the therapeutic agent. Various sustained-release materials have been

30 established and are well known by those skilled in the art. Sustained-release capsules
may, depending on their chemical nature, release the compounds for a few weeks up to
over 100 days. Depending on the chemical nature and the biological stability of the

therapeutic agent, additional strategies for protein stabilization may be employed.
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As the B-hairpin pepdidomimetics of the invention may contain charged residues, they
may be included in any of the above-described formulations as such or as
pharmaceutically acceptable salts. Pharmaceutically acceptable salts tend to be more

soluble in aqueous and other protic solvents than are the corresponding free forms.

The B-hairpin peptidomimetics of the invention, or compositions thereof, will generally
be used in an amount effective to achieve the intended purpose. It is to be understood that

the amount used will depend on a particular application.

10 For topical administration to treat or prevent diseases amenable to treatment with beta
hairpin mimetics a therapeutically effective dose can be determined using, for example,
the in vitro assays provided in the examples. The treatment may be applied while the
disease is visible, or even when it is not visible. An ordinary skilled expert will be able to
determine therapeutically effective amounts to treat topical diseases without undue

15  experimentation.

For systemic administration, a therapeutically effective dose can be estimated initially
from in vitro assays. For example, a dose can be formulated in animal models to achieve
a circulating p-hairpin peptidomimetic concentration range that includes the ICs, as

20 determined in the cell culture. Such information can be used to more accurately determine

useful doses in humans.

Initial dosages can also be determined from in vivo data, e.g. animal models, using
techniques that are well known in the art. One having ordinary skill in the art could

25 readily optimize administration to humans based on animal data.

Dosage amounts for applications as serine protease inhibitory agents may be adjusted
individually to provide plasma levels of the B-hairpin peptidomimetics of the invention
which are sufficient to maintain the therapeutic effect. Therapeutically effective serum

30  levels may be achieved by administering multiple doses each day.

In cases of local administration or selective uptake, the effective local concentration of
the B-hairpin peptidomimetics of the invention may not be related to plasma
concentration. One having the ordinary skill in the art will be able to optimize

35  therapeutically effective local dosages without undue experimentation.
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The amount of B-hairpin peptidomimetics administered will, of course, be dependent on
the subject being treated, on the subject’s weight, the severity of the affliction, the manner

of administration and the judgement of the prescribing physician.

Normally, a therapeutically effective dose of the B-hairpin peptidomimetics
described herein will provide therapeutic benefit without causing substantial

toxicity.

Toxicity of the B-hairpin peptidomimetics of the invention can be determined by standard
pharmaceutical procedures in cell cultures or experimental animals, e.g., by determining
the LDs, (the dose lethal to 50% of the population) or the LD, (the dose lethal to 100%
of the population). The dose ratio between toxic and therapeutic effect is the therapeutic
index. Compounds which exhibit high therapeutic indices are preferred. The data
obtained from these cell culture assays and animal studies can be used in formulating a
dosage range that is not toxic for use in humans. The dosage of the B-hairpin
peptidomimetics of the invention lies preferably within a range of circulating
concentrations that include the effective dose with little or no toxicity. The dosage may
vary within the range depending upon the dosage form employed and the route of
administration utilized. The exact formulation, route of administration and dose can be
chosen by the individual physician in view of the patient’s condition (see, e.g. Fingl et al.

1975, In : The Pharmacological Basis of Therapeutics, Ch.1, p.1).

The following Examples illustrate the invention in more detail but are not intended to
limit its scope in any way. The following abbreviations are used in these Examples:
HBTU: [-benzotriazol-1-yl-tetramethylurounium hexafluorophosphate
(Knorr et al. Tetrahedron Lett. 1989, 30, 1927-1930);
HOBt: 1-hydroxybenzotriazole;
DIEA: diisopropylethylamine;
HOAT: 7-aza-1-hydroxybenzotriazole,
HATU: O-(7-aza-benzotriazole-1-y1)-N,N,N’,N’-tetramethyluronoium
hexaftuorophosphate (Carpino et al. Tetrahedron Lett. 1994, 35,
2279-2281).
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Examples

1. Peptide synthesis

Examples | - 46, 48, 51 - 63,65 —67,70, 71, 74 — 114, 122 — 125, 129, 131 — 162, 164,
166, 167, 169, 170, 172, 173, 175, 177 — 182, 184 — 189, and 191 — 196 illustrate the
invention and examples 47, 49, 50, 64, 68, 69, 72, 73, 115 - 121, 126 — 128, 130, 163,
165,168, 171, 174, 176, 183, and 190 are present for the sake of completeness of the

disclosure.

Coupling of the first protected amino acid residue to the resin

0.5 g of 2-chlorotritylchloride resin (Barlos et al. Tetrahedron Lett. 1989, 30, 3943-3946)
(0.83 mMol/g, 0.415 mmol) was filled into a dried flask. The resin was suspended in
CH,Cl, (2.5 ml) and allowed to swell at room temperature under constant stirring for 30
min. The resin was treated with 0.415 mMol (1eq) of the first suitably protected amino
acid residue (see below) and 284 pl (4eq) of diisopropylethylamine (DIEA) in CH,Cl,
(2.5 ml), the mixture was shaken at 25°C for 4 hours. The resin colour changed to purple
and the solution remained yellowish. The resin was shaken (CH,Cl, /MeOH/DIEA :
17/2/1), 30 ml for 30 min; then washed in the following order with CH,Cl, (1x), DMF
(1x), CH,Cl, (1x), MeOH (1x), CH,Cly(1x), MeOH (1x), CH,Cl, (2x), Et,O (2x) and
dried under vacuum for 6 hours.

Loading was typically 0.6-0.7 mMol/g.

The following preloaded resins were prepared: Fmoc-Pro-2-chlorotritylresin,
Fmoc-Asp (OtBu)-2-chlorotritylresin, Fmoc-Pro(SRPhe)-2-chlorotritylresin,
Fmoc-Leu-2-chlorotritylresin, Fmoc-Glu(OtBu)-2-chlorotritylresin, Fmoc-
Asp(OtBu) -2-chlorotritylresin,. Fmoc-Phe-2-chlorotritylresin, Fmoc-Gln(Trt)-2-
chlorotritylresin, Fmoc-Ser (OtBu) -2-chlorotritylresin, Fmoc-Val-2-
chlorotritylresin, Fmoc-Thr(OtBu) -2-chlorotritylresin and Fmoc-Ile-2-

chlorotritylresin.

Synthesis of the fully protected peptide fragment
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The synthesis was carried out using a Syro-peptide synthesizer (Multisyntech)
using 24 to 96 reaction vessels. In each vessel were placed 60 mg (weight of the

resin before loading) of the above resin. The following reaction cycles were

programmed and carried out:

5
Step Reagent Time
1 CH,Cl,, wash and swell (manual) 3 x | min.
2 DMF, wash and swell 1 x5 min
4] 40 % piperidine/DMF I x 5 min.
10 4 DMF, wash 5 X2 min.
5 5 equiv. Fmoc amino acid/DMF
+5eq. HBTU
+ 5 eq. HOBt
+ 5 eq. DIEA 1 x 120 min.
15 6 DMF, wash 4 x 2 min.
7 CH,Cl;, wash (at the end of the synthesis) 3 x 2 min.

Steps 3 to 6 are repeated to add each amino-acid.

20 After the synthesis of the fully protected peptide fragment had been terminated, then
subsequently either Procedure A or Procedure B, as described hereinbelow, was adopted,
depending on whether not interstrand linkages (i. e. disulfide B-strand linkages) were to

be formed.

25  Procedure A: Cyclization and work up of backbone cyclized peptides

Cleavage of the fully protected peptide fragment
After completion of the synthesis, the resin was suspended in 1 ml (0.39 mMol) of 1%
TFA in CH,Cl; (v/v) for 3 minutes, filtered and the filtrate was neutralized with 1ml (1.17
30 mMol, 3 eq.) of 20% DIEA in CH,Cl, (v/v). This procedure was repeated twice to ensure
completion of the cleavage. An aliquot (200 pL) of the filtrate was fully deprotected with
0.5ml of the cleavage mixture containing 95% trifluoroacetic acid (TFA), 2.5% water and
2.5% triisopropylsilane (TIS) and analysed by reverse phase-LC MS to monitor the
efficiency of the linear peptide synthesis.
35
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Cyclization of the linear peptide
The fully protected linear peptide was dissolved in DMF (8 ml, conc. 10 mg/ml). Two eq.
of HATU (0.72 mMol) in Iml of DMF and 4 eq. of DIEA (1.44 mMol) in 1ml of DMF
were added, and the mixture was stirred at room temperature for 16 h. The volatile was

5  evaporated to dryness. The crude cyclised peptide was dissolved in 7 ml of CH,Cl, and
extracted with 10% acetonitrile in water (4.5 ml) three times. The CH,Cl, layer was

evaporated to dryness.

Deprotection and purification of the cyclic peptide

10 The cyclic peptide obtained was dissolved in 3 ml of the cleavage mixture containing
95% trifluoroacetic acid (TFA), 2.5% water and 2.5% triisopropylsilane (TIS). The
mixture was left to stand at 20°C for 2.5 hours and then concentrated under vacuum. The
crude peptide was dissolved in 20% AcOH in water (7 ml) and extracted with
diisopropylether (4 ml) three times. The aqueous layer was collected and evaporated to

I5  dryness, and the residue was purified by preparative reverse phase LC-MS.

After lyophilisation the products were obtained as white powders and analysed by LC-
MS. The analytical data comprising purity after preparative HPLC and ESI-MS are
shown in Table 1.
20
Analytical method:
Analytical HPLC retention times (RT, in minutes) were determined using an Jupiter
Proteo 90A, 150 x 2.0 mm, (cod. 00F4396-B0 - Phenomenex) with the following solvents
A (H,O +0.1% TFA) and B (CH5CN + 0.1% TFA) and the gradient: 0 min: 95%A, 5%B;
25 20 min: 40%A 60%B; 21-23 min: 0%A, 100%B; 23.1-30 min: 95% A, 5%B.

Procedure B: Cyclization and work up of backbone cyclized peptides having disulfide -

strand linkages

30 Formation of disulfide B-strand linkage
After completion of the synthesis, the resin was swelled in 3 ml of dry DMF for 1 h. Then
10 eq. of iodine solution in DMF (6 ml) were added to the reactor, followed by stirring
for 1.5 h. The resin was filtered and a fresh solution of iodine (10 eq.) in DMF (6 ml) was
added, followed by stirring for another 3 h. The resin was filtered and washed with DMF

35  (3x) and CH,Cl, (3x%).
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Backbone cyclization, cleavage and purification of the peptide

After formation of the disulfide p-strand linkage, the resin was suspended in 1 ml (0.39
mMol) of 1% TFA in CH,Cl, (v/v) for 3 minutes and filtered, and the filtrate was
neutralized with 1ml (1.17 mMol, 3eq.) of 20% DIEA in CH,Cl, (v/v). This procedure
was repeated twice to ensure completion of the cleavage. The resin was washed with 2ml

of CH,Cl,. The CH,Cl, layer was evaporated to dryness.

The fully protected linear peptide was solubilised in 8 ml of dry DMF. Then 2 eq. of
HATU in dry DMF (1ml) and 4 eq. of DIPEA in dry DMF (1 ml) were added to the
peptide, followed by stirring for 16 h. The volatiles were evaporated to dryness. The
crude cyclised peptide was dissolved in 7 ml of CH,Cl, and extracted with 10%
acetonitrile in water (4.5 ml) three times. The CH,Cl, layer was evaporated to dryness. To
deprotect the peptide fully, 3 ml of cleavage cocktail TFA:TIS:H,O (95:2.5:2.5) were
added, and the mixture was kept for 2.5 h. The volatile was evaporated to dryness and the
crude peptide was dissolved in 20% AcOH in water (7 ml) and extracted with diisopropyl
ether (4 ml) for three times. The aqueous layer was collected and evaporated to dryness,

and the residue was purified by preparative reverse phase LC-MS.

After lyophilisation the products were obtained as white powders and analysed by ESI-
MS analytical method as described above. The analytical data comprising purity after

preparative HPLC and ESI-MS are shown in Table 1.

Examples 1-45, 52-63, 65-67, 70-71, 75-114, 129, 131-162 and 179-196 are shown in
Table 1. The peptides were synthesized starting with the amino acid Pro which was
grafted to the resin. Starting resin was Fmoc-Pro-2-chlorotrityl resin, which was prepared
as described above. The linear peptides were synthesized on solid support according to
the procedure described above in the following sequence: Resin-Pro- ®Pro-P11-P10-P9-
P8-P7-P6-P5-P4-P3-P2-P1. Ex. 1-6, 9-45, 52-63, 65-67, 70-71, 75-103 112-114, 129,
131, 133, 136-138, 140-141, 143-146, 148-153, 155, 157-162 and 179-196 were cleaved
from the resin, subjected to the disulfide bridge formation, cyclized, deprotected and
purified as indicated in procedure B. Ex. 82, 123, 149, 159, 161 and 178 were cleaved
from the resin as indicated in procedure B. The disulfide bridges were formed using the
following procedure:

The crude product was solubilised in a ammonium acetate buffer 0.IM (pH adjusted to 8)

(concentration: Img of crude product per ml). The mixture was stirred at room
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temperature in presence of air. The reaction was monitored by reverse phase LC-MS.
After reaction completion, the solution was evaporated to dryness and the residue purified

by preparative reverse phase LC-MS.

5  The cyclisation of the backbone was perfomed as indicated in procedure A. The
deprotection was performed using the following procedure:
To deprotect the peptide fully, 5 ml of cleavage cocktail TFA:H,O:Phenol:Thioanisol:
Ethanedithiol (82.5:5:5:5:2.5) were added, and the mixture was kept for Sh at room
temperature. The peptide was precipitated by addition of cold diethylether (10ml). After
10 centrifugation, the supernatant phase was removed. The precipitate was washed three

times with 5 ml of diethylether and was purified by preparative reverse phase LC-MS.

After lyophilisation the products were obtained as white powders and analysed by ESI-
MS analytical method as described above.

15
Ex. 7,8, 104-111, 132, 134, 135, 139, 142, 147, 154 and 156 were cleaved from the resin,

cyclized, deprotected and purified as indicated in procedure A.

HPLC-retention times (minutes) were determined using the analytical method as

20 described above:
Ex. 1 (15.37), Ex. 2 (11.54), Ex. 3 (7.82), Ex. 4 (8.62), Ex. 5 (16.51), Ex. 6 (13.67), Ex.
7(3.61), Ex. 8 (4.11), Ex. 9 (5.82), Ex. 10 (7.98), Ex. 11 (8.38), Ex. 12 (6.80), Ex. 13
(7.41), Ex. 14 (6.20), Ex. 15 (8.68), Ex. 16 (9.82); Ex. 17 (5.59), Ex. 20 (7.32), Ex. 21
(8.66), Ex. 22 (8.68), Ex. 23 (12.66), Ex. 24 (8.67), Ex. 25 (7.53), Ex. 26 (9.02), Ex. 27

25  (8.06), Ex. 28 (9.62), Ex. 29 (8.78), Ex. 30 (10.49), Ex. 31 (5.50), Ex. 32 (7.45), Ex. 33
(8.39), Ex. 34 (10.16), Ex. 35 (9.04), Ex. 36 (10.98), Ex. 37 (7.56), Ex. 38 (9.29), Ex. 39
(8.32), Ex. 40 (10.11), Ex. 41 (7.23), Ex. 42 (8.83), Ex. 43 (7.92), Ex. 44 (9.87), Ex. 45
(8.26), Ex. 52 (6.20), Ex. 53 (8.68), Ex 54 (9.82), Ex. 55 (5.59), Ex. 56 (6.06), Ex. 57
(6.47), Ex. 58 (7.32), Ex. 59 (8.68), Ex. 60 (10.66), Ex. 61 (8.54), Ex. 62 (9.83), Ex. 63

30 (16.54), Ex. 65 (15.71), Ex. 66 (17.50), Ex. 67 (15.87), Ex. 70 (12.87), Ex. 71 (13.48),
Ex. 75 (14.22), Ex. 76 (4.47), Ex. 77 (5.15), Ex. 78 (10.93), Ex. 79 (10.70), Ex. 80
(12.09), Ex. 81 (11.63), Ex. 82 (5.71), Ex. 83 (5.45), Ex. 84 (11.14), Ex. 85 (10.90), Ex.
86 (13.78), Ex. 87 (13.98), Ex. 88 (14.35), Ex. 89 (15.21), Ex. 90 (14.72), Ex. 91 (11.97),
Ex. 92 (11.77), Ex. 93 (15.25), Ex. 94 (14.61), Ex. 95 (20.46), Ex. 96 (15.08), Ex. 97

35 (20.78). Ex. 98 (18.28), Ex. 99 (14.62), Ex. 100 (13.90), Ex. 101 (13.76), Ex. 102
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(20.53), Ex. 103 (14.14), Ex. 104 (11.60), Ex. 105 (11.90), Ex. 106 (11.63), Ex. 107
(11.78), Ex. 108 (13.03), Ex. 109 (15.22), Ex. 110 (12.40), Ex. 111 (12.10), Ex. 112
(5.49), Ex. 113 (5.67), Ex. 114 (5.55), Ex. 129 (17.22), Ex. 131 (11.97), Ex. 132 (13.56),
Ex. 133 (14.57), Ex. 134 (14.72), Ex. 135 (17.53), Ex. 136 (18.28), Ex. 137 (14.72), Ex.
138 (14.35), Ex. 139 (15.40), Ex. 140 (11.14), Ex. 141 (5.71), Ex. 142 (13.97), Ex. 143
(13.94), Ex. 144 (15.08), Ex. 145 (20.87), Ex. 146 (17.91), Ex. 147 (17.11), Ex. 148
(7.83), Ex. 149 (16.22), Ex. 150 (20.09), Ex. 151 (20.72), Ex. 152 (21.38), Ex. 153
(17.97), Ex. 154 (16.58), Ex. 155 (19.46), Ex. 156 (15.66), Ex. 157 (22.04), Ex. 158
(15.65), Ex. 159 (17.89), Ex. 160 (18.72), Ex. 161 (19.91), Ex. 162 (17.79), Ex. 179
(4.25), Ex. 180 (11.43), Ex. 181 (12.30), Ex. 182 (12.83), Ex. 183 (10.51), Ex. 184
(12.12), Ex. 185 (10.14), Ex. 186 (10.09), Ex. 187 (10.14), Ex. 188 (10.65), Ex. 189
(10.73), Ex. 190 (10.10), Ex. 191 (10.17), Ex. 192 (10.19), Ex. 193 (11.02), Ex. 194
(9.92), Ex. 195 (10.74), Ex. 196 (9.94).

Example 46 is shown in Table 1. The peptide was synthesized starting with the amino
acid Pro which was grafted to the resin. Starting resin was Fmoc-Pro-2-chlorotrity! resin,
which was prepared as described above. The linear peptide was synthesized on solid
support according to procedure described above in the following sequence: Resin-Pro-
PAsp(OtBu)-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide bridge was
formed, and the peptide was cleaved from the resin, cyclized, deprotected and purified as
indicated in procedure B.

HPLC-retention time (minutes) was determined using the analytical method described
above:

Ex. 46 (8.94).

Example 47 is shown in Table 1. The peptide was synthesized starting with the amino
acid Asp which was grafted to the resin. Starting resin was Fmoc-Asp(OtBu)-2-
chlorotrityl resin, which was prepared as described above. The linear peptide was
synthesized on solid support according to procedure described above in the following
sequence: Resin- Asp(OtBu)-"Pro-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the
disulfide bridge was formed, and the peptide was cleaved from the resin, cyclized,
deprotected and purified as indicated in procedure B.

HPLC-retention time (minutes) was determined using the analytical method as described
above:

Ex. 47 (7.29).
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Example 48 is shown in Table 1. The peptide was synthesized starting with the amino
acid Pro(S5RPhe) which was grafted to the resin. Starting resin was Fmoc-Pro(5RPhe)-2-
chlorotrityl resin, which was prepared as described above. The linear peptide was
synthesized on solid support according to procedure described above in the following
5  sequence: Resin-Pro(5RPhe)-"Pr 0-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter

the disulfide bridge was formed, and the peptide was cleaved from the resin, cyclized,
deprotected and purified as indicated in procedure B.
HPLC-retention time (minutes) was determined using the analytical described above:
Ex.48 (10.07).

10
Example 49 is shown in Table 1. The peptide was synthesized starting with the amino
acid Pro which was grafted to the resin. Starting resin was Fmoc-Pro-2-chlorotrityl resin,
which was prepared as described above. The linear peptide was synthesized on solid
support according to procedure described above in the following sequence: Resin-Pro-

15  PAla-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide bridge was formed,
and the peptide was cleaved from the resin, cyclized, deprotected and purified as
indicated in procedure B.
HPLC-retention time (minutes) was determined using the analytical method described
above:

20  Ex.49(8.09);

Example 50 is shown in Table 1. The peptide was synthesized starting with the amino
acid Pro which was grafted to the resin. Starting resin was Fmoc-Pro-2-chlorotrity] resin,
which was prepared as described above. The linear peptide was synthesized on solid

25  support according to procedure described above in the following sequence: Resin- Pro-
Plle-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide bridge was formed,
and the peptide was cleaved from the resin, cyclized, deprotected and purified as

indicated in procedure B.

30  HPLC-retention time (minutes) was determined using the analytical described above:

Ex.50 (9.78).

Example 51 is shown in Table /. The peptide was synthesized starting with the amino
acid Leu which was grafted to the resin. Starting resin was Fmoc-Leu-2-chlorotrityl resin,

35 which was prepared as described above. The linear peptide was synthesized on solid
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support according to procedure described above in the following sequence: Resin-Leu-
®Pro-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide bridge was formed
and the peptide was cleaved from the resin, cyclized, deprotected and purified as
indicated in procedure B.

5  HPLC-retention time (minutes) was determined using the analytical method described
above:

Ex.51 (8.94);

Example 64 is shown in Table 1. The peptide was synthesized starting with the amino
10 acid Glu which was grafted to the resin. Starting resin was Fmoc-Glu(OtBut)-2-
chlorotrityl resin, which was prepared as described above. The linear peptide was
synthesized on solid support according to procedure described above in the following
sequence: Resin-Glu(OtBu)-"Pro-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the
disulfide bridge was formed, and the peptide was cleaved from the resin, cyclized,
15 deprotected and purified as indicated in procedure B.
HPLC-retention time (minutes) was determined using the analytical method described
above:

Ex.64 (13.17).

20  Example 68 is shown in Table 1. The peptide was synthesized starting with the amino
acid Asp which was grafted to the resin. Starting resin was Fmoc-Asp(OtBu)-2-
chlorotrityl resin, which was prepared as described above. The linear peptide was

synthesized on solid support according to procedure described above in the following

sequence: Resin-Asp(OtBu)-"Ala-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the

25  disulfide bridge was formed, and the peptide was cleaved from the resin, cyclized,
deprotected and purified as indicated in procedure B.
HPLC-retention time (minutes) was determined using the analytical method described
above:
Ex. 68 (12.44).

30
Example 69 is shown in Table 1. The peptide was synthesized starting with the amino
acid Pro which was grafted to the resin. Starting resin was Fmoc-Pro-2-chlorotrityl resin,
which was prepared as described above. The linear peptide was synthesized on solid
support according to procedure described above in the following sequence: Resin Pro-

35 PAsn(Trt)-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide bridge was
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formed, and the peptide was cleaved from the resin, cyclized, deprotected and purified as
indicated in procedure B.

HPLC-retention time (minutes) was determined using the analytical method described
above:

5  Ex.69(12.97).

Example 72 is shown in Table 1. The peptide was synthesized starting with the amino
acid Pro which was grafted to the resin. Starting resin was Fmoc-Pro-2-chlorotrityl resin,
which was prepared as described above. The linear peptide was synthesized on solid
10 support according to procedure described above in the following sequence: Resin-Pro-
PThr(OtBu)-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide bridge was
formed, and the peptide was cleaved from the resin, cyclized, deprotected and purified as
indicated in procedure B.
HPLC-retention time (minutes) was determined using the analytical method described
15  above:

Ex. 72 (13.34).

Example 73 is shown in Table I. The peptide was synthesized starting with the amino
acid Pro which was grafted to the resin. Starting resin was Fmoc-Pro-2-chlorotrityl resin,

20  which was prepared as described above. The linear peptide was synthesized on solid
support according to procedure described above in the following sequence: Resin-Pro-
Plle-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide bridge was formed,
and the peptide was cleaved from the resin, cyclized, deprotected and purified as
indicated in procedure B.

25  HPLC-retention time (minutes) was determined using the analytical method described
above:

Ex. 73 (9.78).

Example 74 is shown in Table I. The peptide was synthesized starting with the amino

30 acid Leu which was grafted to the resin. Starting resin was Fmoc-Leu-2-chlorotrityl resin,
which was prepared as described above. The linear peptide was synthesized on solid
support according to procedure described above in the following sequence: Resin-Leu-
PPro-P11-P10-P9-P8-P7-P6-PS-P4-P3-P2-P1. Thereafter the disulfide bridge was formed,
and the peptide was cleaved from the resin, cyclized, deprotected and purified as

35  indicated in procedure B.
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HPLC-retention time (minutes) was determined using the analytical method described
above:

Ex. 74 (8.94).

5  Example 115 is shown in Table 1. The peptide was synthesized starting with the amino
acid Pro which was grafted to the resin. Starting resin was Fmoc-Pro-2-chlorotrityl resin,
which was prepared as described above. The linear peptide was synthesized on solid
support according to procedure described above in the following sequence: Resin-Pro-
PAsp(OtBu)-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide bridge was

10 formed, and the peptide was cleaved from the resin, cyclized, deprotected and purified as
indicated in procedure B.
HPLC-retention time (minutes) was determined using the analytical method described
above:
Ex. 115 (4.82).

15
Example 116 is shown in Table 1. The peptide was synthesized starting with the amino
acid Pro which was grafted to the resin. Starting resin was Fmoc-Pro-2-chlorotrityl resin,
which was prepared as described above. The linear peptide was synthesized on solid
support according to procedure described above in the following sequence: Resin-Pro-

20  °Phe-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide bridge was
formed, and the peptide was cleaved from the resin, cyclized, deprotected and purified as
indicated in procedure B.
HPLC-retention time (minutes) was determined using the analytical method described
above:

25 Ex. 116 (5.98).

Example 117 is shown in Table 1. The peptide was synthesized starting with the amino
acid Pro which was grafted to the resin. Starting resin was Fmoc-Pro-2-chlorotrityl resin,
which was prepared as described above. The linear peptide was synthesized on solid

30  support according to procedure described above in the following sequence: Resin-Pro-
®Arg(Trt)-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide bridge was
formed, and the peptide was cleaved from the resin, cyclized, deprotected and purified as
indicated in procedure B.
HPLC-retention time (minutes) was determined using the analytical method described

35 above:
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Ex. 117 (4.48).

Example 118 is shown in Table 1. The peptide was synthesized starting with the amino
acid Pro which was grafted to the resin. Starting resin was Fmoc-Pro-2-chlorotrityl resin,
which was prepared as described above. The linear peptide was synthesized on solid
support according to procedure described above in the following sequence: Resin-Pro-
Ser(OtBu)-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide bridge was
formed, and the peptide was cleaved from the resin, cyclized, deprotected and purified as
indicated in procedure B.

HPLC-retention time (minutes) was determined using the analytical method described
above:

Ex. 118 (4.73).

Example 119 is shown in Table 1. The peptide was synthesized starting with the amino
acid Pro which was grafted to the resin. Starting resin was Fmoc-Pro-2-chlorotrityl resin,
which was prepared as described above. The linear peptide was synthesized on solid
support according to procedure described above in the following sequence: Resin-Pro-
®Val-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide bridge was formed,
and the peptide was cleaved from the resin, cyclized, deprotected and purified as
indicated in procedure B.

HPLC-retention time (minutes) was determined using the analytical method described
above:

Ex. 119 (5.47).

Example 120 is shown in Table 1. The peptide was synthesized starting with the amino
acid Pro which was grafted to the resin. Starting resin was Fmoc-Pro-2-chlorotrityl resin,
which was prepared as described above. The linear peptide was synthesized on solid
support according to procedure described above in the following sequence: Resin-Pro-
PPic-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide bridge was formed,
and the peptide was cleaved from the resin, cyclized, deprotected and purified as
indicated in procedure B.

HPLC-retention time (minutes) was determined using the gradient method 1 described
above:

Ex. 120 (5.48).
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Example 121 is shown in Table 1. The peptide was synthesized starting with the amino
acid Asp which was grafted to the resin. Starting resin was Fmoc-Asp(OtBu)-2-
chlorotrityl resin, which was prepared as described above. The linear peptide was
synthesized on solid support according to procedure described above in the following

5  sequence: Resin-Asp(OtBu)-"Pro-P11-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1.
Thereafter the disulfide bridge was formed, and the peptide was cleaved from the resin,
cyclized, deprotected and purified as indicated in procedure B.
HPLC-retention time (minutes) was determined using the analytical method described
above:

10 Ex. 121 (4.56).

Examples 122 and 167 are shown in Table 1. The peptides were synthesized starting with
the amino acid Phe which was grafted to the resin. Starting resin was Fmoc-Phe-2-
chlorotrityl resin, which was prepared as described above. The linear peptides were

15  synthesized on solid support according to procedure described above in the following
sequence: Resin-Phe-"Pro-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the
disulfide bridge was formed, and the peptide was cleaved from the resin, cyclized,
deprotected and purified as indicated in procedure B.
HPLC-retention time (minutes) was determined using the analytical method described

20  above:
Ex. 122 (5.75); 167 (5.75).

Examples 123, 164, 169, 170, 172, 173, 175, 177 and 178 are shown in Table 1. The
peptides were synthesized starting with the amino acid Gln which was grafted to the

25 resin. Starting resin was Fmoc-Gln(Trt)-2-chlorotrityl resin, which was prepared as
described above. The linear peptides were synthesized on solid support according to
procedure described above in the following sequence: Resin-GIn(Trt)-"Pro-P11-P10-P9-
P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide bridge was formed, and the peptide
was cleaved from the resin, cyclized, deprotected and purified as indicated in procedure

30 B.
HPLC-retention time (minutes) was determined using the analytical method described
above:
Ex. 123 (4.35), 164 (13.20), 169 (16.81), 170 (14.57), 172 (16.78), 173 (13.57), 175
(15.94), 177 (16.78), 178 (17.45).

35
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Example 124 is shown in Table 1. The peptide was synthesized starting with the amino
acid Ser which was grafted to the resin. Starting resin was Fmoc-Ser(OtBu)-2-chlorotrityl
resin, which was prepared as described above. The linear peptide was synthesized on
solid support according to procedure described above in the following sequence: Resin-

5  Ser(OtBu)-"Pro-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide bridge
was formed, and the peptide was cleaved from the resin, cyclized, deprotected and
purified as indicated in procedure B.

HPLC-retention time (minutes) was determined using the analytical method described
above:
10 Ex. 124 (4.46).

Example 125 is shown in Table 1. The peptide was synthesized starting with the amino
acid Val which was grafted to the resin. Starting resin was Fmoc-Val-2-chlorotrityl resin,
which was prepared as described above. The linear peptide was synthesized on solid
15  support according to procedure described above in the following sequence: Resin-Val-
®Pro-P11-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide bridge was
formed, and the peptide was cleaved from the resin, cyclized, deprotected and purified as
indicated in procedure B.
HPLC-retention time (minutes) was determined using the analytical method described
20 above:
Ex. 125 (18.42).

Example 126 is shown in Table 1. The peptide was synthesized starting with the amino
acid Thr which was grafted to the resin. Starting resin was Fmoc-Thr(OtBu)-2-

25  chlorotrityl resin, which was prepared as described above. The linear peptide was
synthesized on solid support according to procedure described above in the following
sequence: Resin-Thr(OtBu)-"Thr(OtBu)-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1.
Thereafter the disulfide bridge was formed, and the peptide was cleaved from the resin,
cyclized, deprotected and purified as indicated in procedure B.

30  HPLC-retention time (minutes) was determined using the analytical method described
above:

Ex. 126 (4.35).

Examples 127, 163, 165 and 174 arc shown in Table 1. The peptides were synthesized

35  starting with the amino acid Glu which was grafted to the resin. Starting resin was Fmoc-
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Glu(OtBu)-2-chlorotrityl resin, which was prepared as described above. The linear
peptides were synthesized on solid support according to procedure described above in the
following sequence: Resin-Glu(OtBu)-"Lys(Boc)-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-
P1. Thereafter the disulfide bridge was formed, and the peptide was cleaved from the

5 resin, cyclized, deprotected and purified as indicated in procedure B.
HPL.C-retention time (minutes) was determined using the analytical method described

above:

Ex. 127 (4.11), 163 (14.93), 165 (14.40), 174 (12.73).

10 Example 128 is shown in Table I. The peptide is synthesized starting with the amino
acid Thr which was grafted to the resin. Starting resin was Fmoc-Thr(OtBu)-2-
chlorotrityl resin, which was prepared as described above. The linear peptide was
synthesized on solid support according to procedure described above in the following
sequence: Resin-Thr(OtBu)-"Phe-P11-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1.

15  Thereafter the disulfide bridge was formed, and the peptide was cleaved from the resin,
cyclized, deprotected and purified as indicated in procedure B.

HPLC-retention time (minutes) was determined using the gradient method 1 described
above:
Ex. 128 (5.26).

20
Example 130 is shown in 7Table 1. The peptide was synthesized starting with the amino
acid Pro which was grafted to the resin. Starting resin was Fmoc-Pro-2-chlorotrityl resin,
which was prepared as described above. The linear peptide was synthesized on solid
support according to procedure described above in the following sequence: Resin-Pro-

25 PAla-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide bridge was formed,
and the peptide was cleaved from the resin, cyclized, deprotected and purified as
indicated in procedure B.

HPLC-retention time (minutes) was determined using the analytical method described
above:

30 Ex.130 (14.79).

Example 166 is shown in Table 1. The peptide was synthesized starting with the amino
acid Ile which was grafted to the resin. Starting resin was Fmoc-Ile-2-chlorotrityl resin,
which was prepared as described above. The linear peptide was synthesized on solid

35  support according to procedure described above in the following sequence: Resin-lle-
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PPhe-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide bridge was
formed, and the peptide was cleaved from the resin, cyclized, deprotected and purified as
indicated in procedure B.

HPLC-retention time (minutes) was determined using the analytical method described

above:
Ex. 166 (16.80).

Example 168 is shown in Table 1. The peptide was synthesized starting with the amino
acid Asp which was grafted to the resin. Starting resin was Fmoc-Asp(OtBu)-2-
chlorotrityl resin, which was prepared as described above. The linear peptide was
synthesized on solid support according to procedure described above in the following
sequence: Resin-Asp(OtBu)-"Pro-P11-P10-P9-P8§-P7-P6-P5-P4-P3-P2-P1. Thereafter the
disulfide bridge was formed, and the peptide was cleaved from the resin, cyclized,
deprotected and purified as indicated in procedure B.

HPLC-retention time (minutes) was determined using the analytical described above:

Ex. 168 (4.56).

Examples 171 and 176 are shown in Table 1. The peptides were synthesized starting with
the amino acid Gln which was grafted to the resin. Starting resin was Fmoc-Gin(Trt)-2-
chlorotrityl resin, which was prepared as described above. The linear peptides were
synthesized on solid support according to procedure described above in the following
sequence: Resin-GIn(Trt)-"GIn(Trt)-P 1 1-P10-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter
the disulfide bridge was formed, and the peptide was cleaved from the resin, cyclized,
deprotected and purified as indicated in procedure B.

HPLC-retention time (minutes) was determined using the analytical method described
above:

Ex. 171 (15.40), 176 (13.67).
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2. Biological methods

2.1. Preparation of the peptide samples.

Lyophilized peptides were weighed on a Microbalance (Mettler MTS5) and dissolved in
sterile water to a final concentration of 1 mM unless stated otherwise. Stock solutions

were kept at +4°C, light protected.

2.2. Enzymatic assays

Enzyme and substrate conditions were as indicated Table 2.

Kinetic measurements were made in a total reaction volume of 100 pl in 96 well flat
bottomed plates (Greiner) on a Genios plate reader (Tecan). The enzyme was combined
with the peptides (inhibitors) in a buffer containing 100mM HEPES (pH 7.5), 50mM
CaCl,, 0.025% Tween-20, 5% DMSO, and 1 mM of the substrate. The rate of substrate
hydrolysis was measured by monitoring the change in absorbance at 405 nm over 30
minutes to verify linearity of the reaction curve. The average rate from minute 1 through
minute 10 was used for all calculations. Initial calculations of background subtraction,
average rate, duplicate averaging and % inhibition were made using the Magellan
software (version 5) from Tecan. IC50% calculations were made using Grafit (version
5.0.10) from Erithacus Software by fitting inhibition data from 6 different inhibitor
concentrations to a 4-parameter equation:

100%

"
['CSJ

In this equation s is the slope factor, x is the inhibitor concentration and y is % inhibition

at a given concentration of the inhibitor.

K./K; determination

The K,, for the serine protease substrate was determined from a Lineweaver-Burke plot
(Grafit v5). The K values for inhibitors were calculated using the formula K; =
[C50%/(1+([substrate]/Ky,)).

Increasing concentrations of substrate were reacted with the enzyme and the rate of each
reaction (ABS/mSec) was plotted vs. substrate concentration. The reciprocal plot

(Lineweaver-Burke) was also plotted to give K, and V ¢ (inset) (see ref. | below).
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Table 2
Enzyme/ Enzyme Substrate/ Substrate
Supplier concentration Supplier concentration
in assay in assay (mM)
Elastase from human 0.6 mU/reaction | N-Met-Ala-Pro-Val-p- 1
neutrophils/ Serva nitroanilide /Sigma
CathepsinG, from human | 1 mU/ reaction N-Succinyl-Ala-Pro- |
neutrophils Phe-p-nitroanilide
CAS nr. 107200-92-0 Sigma
Calbiochem
Trypsin, lodination grade, | 1 mU/reaction N-Benzoyl-Arg-p- 0.32
from human pancreas, nitroanilide
CAS nr. 9002-07-7 Sigma
Calbiochem
Chymase, from 9 mU/reaction N-Succinyl-Ala-Pro- 1.5
human skin Phe-p-nitroanilide
Calbiochem Sigma
Thrombin, from Human 100 mU/reaction | Benzoyl-Phe-Val-Arg- 0.5
Plasma, high activity, p-nitroanilide
CAS nr. 9002-04-4 Calbiochem
Calbiochem
Chymotrypsin, from 1.6 microM/ N-Succinyl-Ala-Pro- 1
human pancreas reaction Phe-p-nitroanilide
CAS nr 9004-07-3 Sigma
Calbiochem
Coagulation Factor Xa, 0.4mU/reaction | Methoxycarbonyl-D- 2
from uman plasma, Nle-Gly-Arg-p-
CAS nr. 9002-05-5 nitroanilid
Calbiochem Roche
Tryptase, from human 12.5mU/reaction | N-Benzoyl-Arg-p- 1.28
lung nitroanilide
Calbiochem Sigma
Urokinase from human 250mU/reaction | Pyroglu-Gly-Arg- p- 0.5

urine/ Sigma Aldrich
CAS nr. 9039-53-6

nitroanilide x HCI

Endotell
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Enzyme/ Enzyme Substrate/ Substrate
Supplier concentration Supplier Concentration
in assay in assay (mM)

Kallikrein, from human
plasma, CAS Nr 9001-
01-8 Calbiochem

0.34 microgram

/reaction

N-Benzoyl-Pro-Phe-
Arg-p-nitroanilide

Sigma

1

Plasmin from human

plasma, CAS nr. 9001-

2 mU/reaction

D-Val-Leu-Lys-p-

Nitroanilide

10

15

20

25

90-5
Sigma-Aldrich

Sigma

2.3. Cytotoxicity assay

The cytotoxicity of the peptides to HELA cells (Acc57) and COS-7 cells (CRL-1651) was
determined using the MTT reduction assay [see ref. 2 and 3, below]. Briefly the method
was as follows: HELA cells and COS-7 cells were seeded at 7.0x10° and, respectively,
4.5x10° cells per well and grown in 96-well microtiter plates for 24 hours at 37°C at 5%
CO,. At this point, time zero (Tz) was determined by MTT reduction (see below).The
supernatant of the remaining wells was discarded, and fresh medium and the peptides in
serial dilutions of 12.5, 25 and 50 pM were pipetted into the wells. Each peptide
concentration was assayed in triplicate. Incubation of the cells was continued for 48 hours
at 37°C at 5% CO,. Wells were then washed once with phosphate buffered saline (PBS)
and subsequently 100 ul MTT reagent (0.5 mg/m! in medium RPMI11640 and,
respectively, DMEM) were added to the wells. This was incubated at 37°C for 2 hours and
subsequently the medium was aspirated and 100 pl isopropanol were added to each well.
The absorbance at 595 nm of the solubilized product was measured (ODsospeptide). For
each concentration averages were calculated from triplicates. The percentage of growth
was calculated as follows: (ODsespeptide-ODsgs Tz-ODsosEmpty well) / (ODsosTz-
ODsosEmpty well) x 100% and was plotted for each peptide concentration.

The LC 50 values (Lethal Concentration, defined as the concentration that kills 50% of the
cells) were determined for each peptide by using the trend line function of EXCEL
(Microsoft Office 2000) for the concentrations (50, 25, 12.5 and 0 M), the corresponding
growth percentages and the value -50, (F=TREND(C50:C0,%50:9%0,-50)).

The GI 50 (Growth Inhibition) concentrations were calculated for each peptide by using a
trend line function for the concentrations (50, 25, 12.5 and 0 pg/mtl), the corresponding

percentages and the value 50, (FTREND (Cs4:Cy,%50:%00,50).
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2.4, Hemolysis

The peptides were tested for their hemolytic activity against human red blood cells
(hRBC). Fresh hRBC were washed three times with phosphate buffered saline (PBS) by
centrifugation for 10 min at 2000 x g. Peptides at a concentration of 100 pM were
S incubated with 20% v/v hRBC for I hour at 37°C. The final erythrocyte concentration was

approximately 0.9x10° cells per ml. A value of 0% and, respectively,. 100% cell lysis was
determined by incubation of the hRBC in the presence of PBS alone and, respectively,
0.1% Triton X-100 in H,O. The samples were centrifuged, the supernatant was 20-fold
diluted in PBS buffer and the optical density (OD) of the sample at 540 nM was measured.

10 The 100% lysis value (ODs4H,0) gave an ODsgy of approximately 1.3-1.8. Percent
hemolysis was calculated as follows: (ODssopeptide/ODsg0Hy0) x100%.

2.5 Plasma stability
405 pl of plasma/albumin solution were placed in a polypropylene (PP) tube and spiked
15 with 45 pl of compound from a 100 mM solution B, derived from 135 pl of PBS and 15
ul of 1 mM peptide in PBS, pH 7.4. 150 pl aliquots were transferred into individual wells
of the 10 kDa filter plate (Millipore MAPPB 1010 Biomax membrane). For “0 minutes
controls”: 270 pul of PBS were placed in a PP tube and 30 pl of stock solution B was
added and vortexed. 150 pl of control solution were placed into one well of the filter plate
20 and served as “filtered control”.
Further 150 ul of control solution were placed directly into a receiver well (reserved for
filtrate) and served as “not-filtered control”. The entire plate including evaporation lid was
incubated for 60 min at 37°C. Plasma samples (rat plasma: Harlan Sera lab UK, human
plasma: Blutspendezentrum Ziirich) were centrifuged at least for 2 h at 4300 rpm (3500 g)
25  and 15°C in order to yield 100 ul filtrate. For “serum albumin”-samples (freshly prepared
human albumin: Sigma A-4327, rat albumin: Sigma A-6272, all at 40 mg/ml
concentration in PBS) approximately 1 hour of centrifugation was sufficient. The filtrates
in the receiver PP plate were analysed by LC/MS as followes: Column: Jupiter C18
(Phenomenex), mobile phases: (A) 0.1% formic acid in water and (B) acetonitrile,
30  gradient: 5%-100% (B) in 2 minutes, electrospray ionization, MRM detection (triple
quadrupole). The peak areas were determined and triplicate values were averaged. The
binding was expressed in percent of the (filtered and not-filtered time point 0 min) control

1 and 2 by: 100-(100 x Tey/Tp). The average from these values was then calculated.

35
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2.6. Pharmacokinetic study (PK)

Pharmacokinetic study after single oral (gavage) and intravenous administration in rats

Pharmacokinetic study after single intravenous (i.v.) and oral (p.o., gavage)
administration was performed for the compound of Example 75 ("Ex. 75"). 332 g (= 10
S g) male Wistar mice obtained from RCC Ltd, Laboratory animal Services, CH-4414
Fiillinsdorf, Switzerland were used in the study. The vehicle, physiological saline, was
added to give a final concentration of 2.5 mg/ml of the compound. The volume was 2
ml/kg i.v. and 10 ml/kg p.o. and the peptide Ex. 75 was injected to give a final
intravenous dose of 5 mg/kg and an oral dose of 50 mg/kg. Blood samples (approx. 0.24
10 ml) were taken following the schedule below at different time points into heparinized
tubes by automated blood sampling using the DiL.ab AccuSampler. When a problem
occured during automated blood sampling, blood was sampled by retro-orbital bleeding
under light isoflurane anesthesia. Samples where taken at the following time points:
0, 5 min (only i.v.), 15,30 min and 1, 2, 4, 8, 16, 24 and 36 (only p.o.) hours and added to
15  heparinized tubes. Plasma was removed from pelleted cells upon centrifugation and frozen

at -80°C prior to HPLC-MS analysis.

Preparation of the plasma calibration samples
"Blank" rat plasma from untreated animals was used. Aliquots of plasma of 0.1 ml each
20  were spiked with 50 ng of propranolol (Internal Standard, IS), (sample preparation by
solid phase extraction on OASIS® HLB cartridges (Waters)) and with known amounts of
Ex. 75 in order to obtain 9 plasma calibration samples in the range 5 — 2000 ng/ml. The
OASIS® HLB cartridges were conditioned with 1 ml of methanol and then with 1 ml of
1% NH; in water. Samples were then diluted with 400 pl of 1% NHj; in water and loaded.
25  The plate was washed with 1 ml of methanol/1% NH; in water 5/95. Elution was
performed using 1 ml of 0.1% TFA in methanol.
The plate containing eluates was introduced into the concentrator system and taken to
dryness. The residues were dissolved in 100 pl of formic acid 0.1%/acetonitrile, 95/5 (v/v)
and analysed in the HPLC/MS on a reverse phase analytical column (Jupiter C18, 50 x 2.0
30  mm, 5 um, Phenomenex), using gradient elution (mobile phases A: 0.1% formic acid in

water, B: Acetonitrile; from 5%B to 100%B in 2 min.).

Preparation of plasma samples

From each sample 100 pl of plasma were taken for the extraction. If the volume was less

35  than 100 pl the appropriate amount of “blank™ mouse plasma was added in order to keep
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the matrix identical to the calibration curve. Samples were then spiked with IS and

processed as described for the calibration curve.

Pharmacokinetic evaluation

PK analysis was performed on pooled data (generally n=2 or 3) using the software PK
solutions 2.0™ (Summit Research Service, Montrose, CO 81401 USA). The area under
the curve AUC was calculated by the linear trapezoidal rule. AUC..., was estimated as
Ct/b (b: elimination rate constant). AUC.,, is the sum of AUC oy and AUC .,
Elimination half-life was calculated by the linear regression on at least three data points
during the elimination phase. The time intervals selected for the half-life determinations
were evaluated by the correlation coefficient (1), which should be at least above 0.85 and
most optimally above 0.96. In case of i.v. administration the initial concentration at t,..,
was determined by extrapolation of the curve through the first two time points. Finally
bioavailability after i.p. administration was calculated from the normalised AUC ., ratio

after i.p. versus i.v. administration.

3.0 Results
The results of the experiments described under 2.2 - 2.5, above, are indicated in Table 3

herein below.
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The results of the experiment described in 2.5 above are indicated in Table 4 herein

below.
5  Table 4

Ex. Stability human Plasma t;, (min) Stability rat Plasma t,, (min)
22 300 300

23 300 300

75 300 300

121 300 300

158 300 300

The results of the experiment described in 2.6 (PK), above, are indicated in Table 5
herein below.

10 Table5
Administration route Intravenous | Oral
Dose (mg/kg) 5 50
Dose porm (Mmg/kg) 5 5
AUC . (ng-h/ml) 6044 782
AUC ¢ (ng-h/ml) 6047 813
AUC g porm (ng-h/ml) 6047 81
Tnax abservea (hOUrs) 10752 464
T max norm (hOUTS) 10752 46
Cmax norm (ng/ml) 008 025
B (hours™)
Terminal t; (hours) 0.5 0.87
Vd (ml/kg) 547 1008
% absorbed (F) 100% 1.3%
(percentage of normalized AUC,. po. against
normalized AUCg., i.v.)

The large inter-individual variation in plasma concentration of Ex. 75 was most
pronounced after single oral administration (lor i.v.: %C.V = 6 - 68%, except for one
value at the lowest measurable concentration 173%; for p.o. %C.V.: 113 - 173%).
15
Intravenous administration
After intravenous administration of Ex. 75 at a dose level of 5 mg/kg body weight, Ex. 75
followed intravenous kinetic characteristics. After PK analysis, Ex 75 showed an
extrapolated Ciniga 0f 14069 ng/ml and a C,,x observed of 10762 ng/ml at 5 min (0.083
20 hour). Plasma levels rapidly decreased to 5774 and 3455 ng/ml at 15 min and 30 min,
respectively. From 1 to 2 hours plasma levels decreased with a terminal t;, of 0.46 hours

to 18 ng/ml at 4 hours. The AUC,., and AUCq-infinite amounted to 6044 and 6047 ng x
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h/ml, respectively; the initial distribution volume amounted to 355 ml/kg. The apparent

distribution volume was 547 ml/kg.

Oral administration

5 Alter oral administration of Ex 75 at a dose level of 50 mg /kg body weight, plasma
levels of Ex. 75 followed oral kinetic characteristics. After PK analysis, Ex. 75 showed
an observed C,,,, of 464 ng/ml at 0.25 hour (15 min). From 0.25 hours, plasma levels
decreased with a terminal t(; of 0.87 hours to 24 ng/ml at 4 hours. The AUC, and AUC,.
nfinite amounted to 782 and 813 ng x h/ml. respectively. Taking into account the

10 absorption of 1.3%, the apparent distribution volume was 1008 ml/kg.

Oral versus intravenous administration
Due to the different dose levels between the oral group versus the i.v. group, values were
compared after dose normalisation.

15 Compared to the normalized AUCq.inanie Value after i.v. administration of Ex. 75 (100%:
6047 ng-h/ml), the percentage of Ex. 75 absorbed (F) after oral administration amounted
to 1.3% (81 ng x h/ml) at an about 234 times lower normalised C.« value after oral
administration (46 versus 10762 ng/ml; Table 3). The apparent distribution volume after
oral administration was about 1.8 fold higher than after i.v. administration (1008 versus

20 547 ml/kg).

References
1. Barrtt, A.J. Methods in Enzymology 1981, 80, 561-565; Leatherbarrow, R. J. 1992,

25  GraFit, Erithacus Software Ltd., Staines, U.K.
2. Mossman T. J. Immunol Meth. 1983, 65:55-63
3. Berridge MV, Tan AS. Arch. Biochem. Biophys. 1993, 303:474-482
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1. Compounds of the general formula

BN

z
|

Al

Template

U]

wherein

0N

Al
N

Template

is a group of one of the formulae

Ad A

(@1) (a2)

wherein

B_

is Ala; Arg; Asn; Cys; Gln: Gly: His; lle; Leu; Lys; Met: Phe; Pro; Pro(5RPhe), Ser; Thr;
Trp; Tyr: Val; Cit; Orn: tBuA: Sar; t-BuG; 4AmPhe; 3AmPhe; 2AmPhe;
Phe(mC(NH,)=NH); Phe(pC(NH,)=NH); Phe(mNHC(NH;)=NH);
Phe(pNHC(NH,)=NH); Phg; Cha; C,al; Csal; Nle; 2-Nal; |-Nal; 4Cl-Phe; 3CI-Phe; 2CI-
Phe: 3.4ClyPhe; 4F-Phe; 3F-Phe: 2F-Phe; Tic: Thi; Tza; Mso: AcLys; Dpr: A,Bu; Dbu;
Abu; Aha; Aib; Y(Bzl); Bip; S(Bzl); T(Bzl); hCha; hCys; hSer;
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o

is a group of the formula

Z is a chain of 11 a-amino acid residues, the positions of said amino acid residues in said
5  chain being counted starting from the N-terminal amino acid, whereby these amino acid

residues in positions 1 to 11 of the chain Z are:

. Pl: Nile, lle, Aoc, hLeu, Chg, OctG, hPhe, 4AmPhe, Phe, Tyr,
2CI-Phe, Trp, 1-Nal, Leu, Cha or Arg;
10 - P2:  Cys, Glu, Nle, Thr, or Gln ;
- P3:  Thr, Alaor Abu;
- P4:  Lys, Nle, Ala, Abu, or Thr;
- P5:  Ser, AlloThr or Dpr;
- P6:  lle, c5al, Leu, Nle, Aoc, OctG, Cha, hLeu, hPhe, Chg, t-BuA, Glu,
15 or Asp:
- P7:  Pro;
= P8:  Pro, Ala, or Pro(4NHCOPhe):
- P9:  Tyr, Phe, lle, Nle, Cha, Gin, Arg, Lys, His, Thr, or Ala;
- P10:  Cys, Arg, Nle, Gln, Lys, Met, Thr, or Ser:
20 - P11: Tyr, Gln, Arg, Ser, Nle, 2-Nal, 2CI-Phe, Cha, Phg, Tyr, Phe, Asp
Asn, or Thr: and
- Cys, if present at P2 and P10, may form a disulfide bridge.
with the proviso that if the template is "Pro"Pro the amino acid residues in
positions P1 to P6 and P8 to P11 are other than
25 = Pl:  Arg
- P2:  Cys, linked with Cys in position P10 by a disulfide bridge
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- P3:  Thr
- P4 Lys
- P5 Ser
- P6 lle
5 - P8 Pro
- P9 lle
- P10  Cys, linked with Cys in position P2 by a disulfide bridge; and
- P11 Phe;
and pharmaceutically acceptable salts thereof.
10
2. Compounds according to claim 1 wherein the c-amino acid residues in positions
I to 11 are:
S Pl:  Phe, hPhe, 4AmPhe, Nle, Chg, lle, Tyr, Arg, Trp, 2CI-Phe, |-Nal,
or Cha;
15 % P2:  Cys, Glu, or Nle;
- P3:  Thr;
- P4:  Lys, or Nle;
- P5:  Ser, AlloThr, or Dpr;
- P6:  Asp, or Glu;
20 - P7:  Pro;
- P8:  Pro;
- P9: lle, Nle, Cha, Gln, Tyr, or Ala;
- P10: Cys, Arg, or Nle;
- P11: Thr, Asp, Ser, Tyr, Phe, Asn, or Arg; and
25 - Cys, if present at P2 and P10, may form a disulfide bridge.
3. Compounds according to claim | wherein the c-amino acid residues in positions
| to |1 are:
30 = Pl:  lle, Nle, Aoc, hLeu, Chg, OctG, or hPhe;
- P2:  Cys, Glu, Thr, or Gln;
- P3:  Thr, Ala, or Abu;
- P4:  Ala, Thr, or Abu;
- P5:  Ser;
35 - P6:  OctG, lle, Cha, Leu, C5al, Nle, Aoc, Chg, IBuA, or hLeu;

- P7:  Pro;
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- P8:  Pro, or Pro(4NHCOPhe);

= P9:  Gin, Tyr, lle, or Phe;

- P10: Cys, Lys, Gln, Thr, Met, or Arg;

- Pl11: Tyr, Ser, Arg, Gln, Nle, 2-Nal, 2CI-Phe, Phe, Cha, or Phg; and
- Cys, if present at P2 and P10, may form a disulfide bridge.

4, Compounds according to claim | wherein the a-amino acid residues in positions 1 to
11 of the chain Z are:
- Pl: Cha, Tyr, or Trp

- P2: Cys
- P3:  Thr
- P4: Lys
- P5: Ser
- P6: Leu
- P7: Pro
- P8: Pro
- P9: Lys
- P10: Cys
- Pl1l: Arg; and

the Cys residues present at P2 and P10 may form a disulfide bridge.

5. A compound of formula [ according to claim 1 wherein the template is “Pro-"Pro
and the amino acid residues in position | — 11 are:

- Pl:  Phe;

- P2:  Cys;

- P3:  Thr

- P4:  Lys:

- P5:  Ser;

- P6:  Asp;

- P7:  Pro;

- P8:  Pro:

- P9:  lle;

- P10:  Cys;

- PIl: Tyr

Cys at P2 and P10 forming a disulfide bridge.
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6. A compound of formula I according to claim 1 wherein the template is "Pro-"Pro

and the amino acid residues in position | — 11 are:

- Pl: lle;
5 = P2: Cys;
- P3: Thr;
- P4: Lys;
- PS:  Ser;
- P6:  Asp;
10 - P7: Pro;
- P8:  Pro;
- P9:  Nle;
- P10: Cys;
- Pll: Arg;

15 Cys at P2 and P10 forming a disulfide bridge.
7. A compound of formula [ according to claim 1 wherein the template is "Pro-"Pro
and the amino acid residues in position | — 11 are:

- Pl: lle;

20 = P2:  Cys;

- P3:  Thr;
. P4:  Lys;
- P5:  Ser;
- P6:  Asp;
25 - P7:  Pro;
- P8:  Pro;
- P9:  Cha:

- P10; Cys;
- Pll:  Arg;

30 Cys at P2 and P10 forming a disulfide bridge.
8. A compound of formula I according to claim | wherein the template is "Pro-"Pro
and the amino acid residues in position | — 11 are:
- Pl: e
35 - P2:  Cys;

= P3:  Thr;
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results ()Nile experinent describet. in 2.5 above are
indicaled in Table 4 herein below '5' Paine 4

EX.1 Stability human Plasma tv2 &1 in) ,}t,. 22t 300

Stability rat Plasma tg2iitnigp 300 0 300
300 300 121§‘Q0 T”q@g 300 : 300
- P5:  Ser;
- P6:  Asp;
- P7:  Pro;
5 - P8:  Pro;
- P9: lle;
B P10: Cys;
- Pll: Arg
Cys at P2 and P10 forming a disulfide bridge.
10
9. A compound of formula I according to claim 1 wherein the template is "Pro-"Pro
and the amino acid residues in position | — 11 are:
- Pl:  Phe;
- P2: Cys;
15 = P3: Thr
- P4:  Nle;
- P5:  Ser;
- P6:  Asp;
- P7:  Pro;
20 - P8:  Pro;
- P9: lle:
- P10:  Cys;
- Pll: Ty
Cys at P2 and P10 forming a disulfide bridge.
25
10. A compound of formula I according to claim | wherein the template is "Pro-"Pro
and the amino acid residues in position 1 — 11 are:
- Pl:  Chg;
- P2:  Cys;
30 - P3:  Thr;
- P4:  Lys;
- P5:  Ser;
- P6:  Asp;
- P7:  Pro;
35 - P8:  Pro;

- P9: e



The results of the experinment described in 2.6 (PK),
above, are indicated in Table 5 herein below 10Table
5 Administration route Intravenous Oral Don (in/kg) 5

50 Dose """, (nmg/kg) 5 5 AUC 0., (10/nl) 6044 782
AUC(ngli/nl) 6047 813 At/(:ngy (tig-h/m) 6047
(hours) 10752 464 hours) 10/52 46 oouti 0. 08
0.25 0 (hours-1) “lirerrninai tl1,.2 (hours) 0.87
- P10:  Cys;
- Pll:  Tyr;
Cys at P2 and P10 forming a disulfide bridge.
5
1. A compound of formula I according to claim 1 wherein the template is "Pro-"Pro
and the amino acid residues in position 1 — 11 are:
- Pl:  Arg;
- P2:  Cys;
10 = P3: Thr;
- P4:  Lys;
- P5:  Sern
- P6:  Asp;
- P7:  Pro;
15 - P8:  Pro;
- P9: lle;
- P10: Cys;
- P11: Phe;
Cys at P2 and P10 forming a disulfide bridge.
20
12. A compound of formula I according to claim 1 wherein the template is "Pro-"Pro
and the amino acid residues in position | — |1 are:
- P1:  Nle;
- P2:  Cys;
25 - P3:  Thr;
- P4:  Ala;
- P5:  Ser;
- P6: lle;
- P7:  Pro;
30 - P8:  Pro;
- P9:  Gin;
B P10:  Cys;
- P11:  Gin:

Cys at P2 and P10 forming a disulfide bridge.

fad
Lh
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100% 1. 3% The large inter-individuai variation in

pl asma concentrati on of Ex. 75 was nost pronounced
after single oral admnistratgpon (lot' %V --6 - 68%
except for one value at the | owest neasurable
concentration 173% for p.o. eztICl.V.: 113 - 173%.
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characteristi 8. Afft%er PK analysis, Ex 75 showed an
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of 10762_ng/t9L an§ mn (0.083 hour). Plasnma |evels
rapi dly decreased {0 5'771 and 3455 ng/inl at 15 mn
and 30 m-tt, P& siéctively. Froml to 2 hours plasm

| evel s decreaged wth a terminal t 1,2 Of 0.46 hours
to 18 nerni at 4 hours. The Al 1C0., and ALICO-Infinite
amount ed ‘to 66%4 86436047 Fig x 75 hint!,

tespecti vel y; pt:hepioni tial distribution volunme anount ed
to :355 inl/e_ apparent distribution volune was 547
nil/kg. Oral ggm gTOStrati on 5Alter oral admnistration
of Ex 75-at aPd@osé&ld:evel of 50 ng /kg body weight,

pl asma tevetspgf E,..75 followed oral kinetic
characteristics. After PK analysis, Ex, 75 showed an
observed -G f,Plof G#64 nglird at 0.25 hour (15 min).
om0, 25 hourysat i1l A8 PR eVl Sdidertie eased W th a
termnal Li, 0[0.87 hours to 24 tightil at 4 hours.
The AUCO.; and ACC., infol ite ambunted to 782 and 813
ri g ¥.bi rtdompoes peiotmuwedlaycordliake cigimi Intlercacbommplate ise’ Pro-"Pro
10abgqrpt i 139 ] parent distribution vol une
vas TI08 Pl ahattla kel PO RER, nous

admi ni st rati oR'Du&ctC the different dose |levels
between the opal gipup ver.sus the i.v. group, values
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to the nornal fzed "Atl Criirdi,,,i, value after i.v.

adm ni st rrat i opd:of Alx. 75(100% 6047 iig-hlm), the
percentage of ,Ex, ({5 absorbed (12) after oral

adm ni stration ‘anbuhied to 1.3% (81 rig x h/nl) at an
about 234 tinB& | dwer nornmalised G mix value after

oy al admini stpati ep. (46 versus 10762 tig/ nl; Table 3).
The apparent djstribution volume alter oral

admi ni st rati oh®wa$™about 1.8 fold higher than after

i .v. adm-ni stpatiom;(1008 versus 70547 nil/kg),
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positions 1 t&8711P8% the dui:in Z ate: PI; Ne, 1Kk.
Afm hLeu. Digs$: CeiKit i SPhe,, 4AnPhe, Pbe, Tyr,
2C1-Pie" Trp. b -Nal: Lau, Omor Artati 10P2:Cys, Thr,
or Clta 3:tire, a or Abut P4;Lys, N e, Al. Ahuor
Thr; P5: -Sc. MO0 oThs: or Dpiit P6: Ileicebel, Leo,
Ote, Cteti O &h. aphPhe, Chg, t-Busk, GM 150r Asp;

P7t Pro; PitPash. Ala, or Pro(4NHCOPhe); P9: Tyr, Pile,
lie. Ne, CutOFNAZapf10{ormpeadisulfilebridgg,. o Al a: |
RLO: Cys, Are, Mg, do, Lys, Met, thr, or Sc; 20PI I:
-FI;%/:‘ i h6CfT.|y?\: co@rﬁgtnd .§§[I§%nu%;%’bcogdﬁnﬁh %:Iaiﬁ-;l( la\%iieiﬁ:&tésl’e#n ‘9&% }sé)gléoﬁ' tPro
at P&dardmPlo@rid paluds @r posisior<tl: | lgdr¢:Rde bridge. with the
pros iso thatpif tg.tenplate i c' Pro' Pro the Amte)
aeid residues in posiiions Pl to POand PSto Pi | are
other than PbPArg@2: Oys, “tinted with feys in
position-Pi Opby an€i sul fide bridge 78 P3:thr P4Lys
P5Ser PClk PSF%_O P91le. P10Cys, linkd with Cys in
posite di'sul fide bYfdge', wd P1 IPlte; aud pharmacy
ticati Eunttabi:e Sthereof. 1.(npouods anp:ding/A)
claiml wtctipgthe.-;.tinino acid residues in
l:tositions 1 to 11 Ue, PI,Pile, hrhNie, Chg.,

lie, Arg" “Trp, P2CLBrfe. |1-Nal, or tr,!h 15P2: Qus,

Ao ff;, PA._Lys,por Mg, Ser. Allerbri. or Opr; Asp, or
Gvt 20P7: Pro; p

9:  Gln;
P10:  Lys:
Pll:  Tyr
25 17. A compound of formula [ according to claim | wherein the template is "Pro-"Pro

and the amino acid residues in position 1 — 1| are:

Pl:  OctG;
- P2:  Cys;
= P3:  Thr;
30 - P4:  Ala;
- P5:  Ser
- P6:  Cha;
P7:  Pro;
P8:  Pro;
35 P9:  Gin;

P10:  Cys;



PS:z P9: lie Nb. Ot On, Yyr,
Asp, Ser,
P2 and P 0. may formu distn:lide

M,: Priff,
Cys, govseor k"
bridg.,

t Xam nol t'esiidues in positi
Pl :hLet.c.C4 (vs G u.
Ah &r, :Vf;
Or. Pro(NI-- 1( 2P10P1Rpe: Tysyl | eror Plng. Cyt

Ara, T4r,.or,

Thr,
cth prscacon st
age.

3. C.onpotnds accorWng no claimi

or Al P10: Cys, Arg, or

Tyr, no, Aso, ot Art:c kind
wherein the
s Ito 11 are:
| hr, or o; :rfir,Att..or

r:-otQ 'O Pr o,
.11,y.S, CM

tor,

M5, or ciN £p2 #ad:P50 forfiilg a Rsidifide bﬁdéeem Pl ag; and

P2: 4414 PM may f'orm ndSs0111Cll e

4. Conpounds accordng to claim1l wharwn the

XAUf 14f | o @agbumb kSfornfila IaScS}rcﬁ)rngSO ¢laitnal villibreof tha tamglata is€’Pro-"Pro

Cha ?51T r{:ﬂ?ﬁrﬁzt’r}l
P7: ro

%C%LCS Iw:tl(ﬂ&

resi dues -or es€m atP®; and () may i bro
A conpound o0sph.sSr

IlP4 Lvs Pt Set P6: LQU
P17 Arg:tnd the Cys
notisuilis

i.sia according to claiml Wert:iti

the tenmpi and the _amno acid residues in posideu 1 --
11 ace. P1: PR&; PY% Cys: Ihr; P4:1 ys; P6;Asp:
RY: Pro; PBs.o; pR9: hle; Plll:Cys; P11'. sci P2 ;Ind P10

tbrntne a Nbuh%
t o dai ml whent

A compound of |onnukt ac.c.ordirg
enphro--LPi 5 and the am no acid

Re

resi dues -i n pB@lt(bn late:: PI:H. Cys: P3:Thr;
rkd::Lys;. P5:§er.p.l6: Av; Pi:Pro; Pa:Pro:: 1)9;Nte4
PG Cys; P
- P8: Pro:
15 . P9:  Ging
P10:  Cys;
Pl1l: Glin;
Cys at P2 and P10 forming a disulfide bridge.
20 19, A compound of formula [ according to claim 1 wherein the template is “Pro-"Pro
and the amino acid residues in position | — 11 are:
Pl: OctG:
P2: Cys;
P3:  Thr;
25 - P4:  Ala;
- P5:  Ser;
- P6:  Cha;
- P7.  Pro;
P8:  Pro(4NHCOPhe);
30 - P9:  Gln;
P10:  Cys;
Pll:  Gln;

Cys at P2 and P10 forming a disulfide bridge.
35 20. A compound of formula | according to claim | wherein the template is "Pro-"Pro

and the amino acid residues in position | — 11 are:



Cvsand PIGfOrm g a dkuilidc bridge. Q (11TI1)01321(!
0110rrima | if.:cording to claimlv mnenpiale is
"Pro- Pro Id residues in positiont He Cys; P3:. Thr;
P4: Ly:-.; P5: Sen Pl):Asp; P hPro; P*I:Pro; P9:Cha.;
PIE): Qs.s: P11l:Arg: Cys at P2galld P R formng
adisulfide bridge AIL:I1)ITSVILMI of ibt31113la I
according to claimhercin and thc am no aeid residues
ta pi:)siticwPlilthPheQys. ; Thrz. hetet )irtte is
"Pio-LPra 81pN egryf5: P6t. Asp; Pl:Pro:. Pro;
P9: Ile;, PIC ﬂC_,ystr Pil t Are, Cy s at P2 and P10
thrirtiug a t R¥uulbe bddge. 9. Ai,ininntininil or
colinina-l u pdinglan daiin | whercrn tau tenplate is
u'tPrO and theg, @mino acid residues in position! --I
artza: Pl Phe; alst Thx; Nle; Sr; P6tAsp; P7.:Pro; P8:
Pg: P 0: -P11: P@ysO#8:; Cys at P2 and P10 thrilling 23
10. A conpoungy.cHppp. 1a | according in claiml sk
let.ein the tirn and thc am no acid residuesinare:
Pl:Ctig; "CyszPBoP8*%t Lytt; tI5:Star; P6:Asp; Pro;
B5P8: Pro;- P9:  Gln;

- P10: Cys;
- Pll:  Tyr;
Cys at P2 and P10 forming a disulfide bridge.

I5 21. A compound of formula I according to claim 1 wherein the template is "Pro-"Pro

and the amino acid residues in position 1 — 11 are:

Pl:  Chg;

- P2: Cys;

- P3: Thr;

20 - P4: Lys;
- P5:  Ser;

- P6:  Asp;

- P7:  Pro;

- P8:  Pro;
25 - P9:  lle;

- P10:  Cys;

P11:  Thr;

Cys at P2 and P10 forming a disulfide bridge.

30  22. A compound of formula I according to claim | wherein the template is "Pro-"Pro

and the amino acid residues in position | — 11 are:

- Pl:  Chg;
- P2:  Cys;
B P3:  Thr
35 P4 Lys:

P5:  Ser;



Oe; 82 PIO Cy; Pl1: Cys at PZ and 110 brmmg a di st.
A conmpound or Corroula 1 iiaaarding to claiml1 herein
the tenplate is pl:ois and. he am no acid residues in
position 1 1 Cys; 10P3;'1V, Lys; Ser; R6: Ar,
P7; Pro; 15PS;Pro; P9; lie; PO Cys; P11l Phe; Cys at
P2and P10 ,i'ormttg a da&d{jde bridge, 12. At pound ofi
rmula 1 according to claiml w ;swirl the thiipiate
is Pro-"Prn af@ tWAepiamino acid re:at:a k position 1}
are: P1,Nlct 'p’_,l:Th[)l}o; PS: Ser. P6;1le; P7:Pro; PS;Pro;
(11n; Pl1); Cys; P1ll: Ca; cyt At PP<it And PIOfb ring
Ir.A eanpot ar 8%:0f PPor mul aaeeor di ngto clam | wherein
the tonpl-ate PPt oeLPro and the innino acid nuildu' u;
in position é[m_l e hPhe; P2: Cys; P3: Tilt:
P4; Al a; PS: "Set?”” P6: 003; 10 P7: Pro;

- Pll:  Asp;

Cys at P2 and P10 forming a disulfide bridge.

10 23. A compound of formula I according to claim 1 wherein the template is “Pro-"Pro

and the amino acid residues in position 1 — 11 are:

- Pl: OctG;
- P2: Cys;
- P3: Thr;
15 - P4: Ala;
- P5:  Ser;
- P6: Cha;
- P7:  Pro;
- P8: Pro;
20 - P9:  Gln;
- P10: Cys;
- P11: Gln;

Cys at P2 and P10 forming a disulfide bridge.

25 24. A compound of formula I according to claim 1 wherein the template is "Pro-"Pro
and the amino acid residues in position | — 1| are:
- Pl:  OcG;
- P2:  Cys;
- P3:  Thr;
30 - P4:  Ala;
- P5:  Ser;
- P6:  OctG;
- P7: Pro;
- P8:  Pro;
35 - P9:  Gln:

- P10:  Cys;



P.8: Pro; R9: QG n; PIO Cs; Pi 1: On 15 Cys at
P2 and PH) form ng a disulfide bridp. A conpound of
formula 1 according to claiml whurein the t:enplatels
")PmPro and the amino acid ruttiidous ir pc3:iition
| are: Pl; Cet(i; 20 P2: Gy, P3: Thr, . P4.

Al a; PS. Sei-; 25 PlI: Pm Pg. : Pro;

- Pl11: Gin;g
Cys at P2 and P10 forming a disulfide bridge.

5 25 A compound of formula I according to claim 1 wherein the template is "Pro-"Pro

and the amino acid residues in position 1 — 11 are:

- Pl: Cha;
- P2: Cys;
- P3:  Thr;
10 - P4: Lys;
- PS:  Ser;
- P6: Leu;
- P7:  Pro;
- P8: Pro;
15 - P9:  Lys;
- P10: Cys;
- Pll:  Arg;

Cys at P2 and P10 forming a disulfide bridge.

20 26. A compound of formula I according to claim 1 wherein the template is °Pro-"Pro

and the amino acid residues in position | — 1 | are:

- Pl:  Tyr;
- P2: Cys;
- P3:  Thr
25 - P4:  Lys;
- P5:  Ser;
- P6: Leu;
- P7:  Pro;
- P8: Pro;
30 - P9:  Lys:
- P10: Cys;
- Pll:  Arg:

Cys at P2 and P10 forming a disulfide bridge.

35 27. A compound of formula | according to claim | wherein the template is "Pro-"Pro

and the amino acid residues in position 1 — | | are:



P9: Cyln; P Th Pl 30 I'S. A compound of
lerema 1 acuording to claiml wherein the tunmulate s
)1>t<-Pro and t!-af, amno acid tesidues in position
am Pi: bPku: P2: Cys; 35 P3; Thr; 114: Alm 84
P.5:Set: P6:Ctia: P7.:Pro; P8ggPro; N. Gn; PD:.(..ys;
PIPtio: eys at p2 iraa pl0 thrm 0g a A conpound of
ibrTht*h | accordlng to eix 1 stein the

tonpl aL' Prej - Bt : dfd the anmino add rosidues in posawn
I -- 1 PL; CMgp: ')Glu;, P4iAa; P5.:Ser. P6:1le;
P7iPit;

- P3: Thr;
5 - P4: Lys;
- P5:  Ser;
- P6: Leu;
- P7.  Pro;
- P8: Pro;
10 - P9: Lys;
- P10:  Cys;
- P11: Arg;

Cys at P2 and P10 forming a disulfide bridge.

15 28 Enantiomers of the compounds of formula I as defined in claim 1.

29. Compounds according to any one of claims 1 to 28 for use as therapeutically

active substances.

20 30. Compounds according to claim 29 having selective protease inhibitory activity in
particular against Cathepsin G or Elastase or Tryptase and/or anticancer activity and/or
anti inflammatory activity and/or anti infective activity and/or anticardiovascular activity

and/or antiimmunological activity and/or antineurodegenerative activity.

25 31. A pharmaceutical composition containing a compound according to any one of
claims 1 to 28 and a pharmaceutically inert carrier.
32. A composition according to claim 31, characterized in that it is present in a form
suitable for oral, buccal, rectal, vaginal, topical, transdermal, transmucosal, pulmonary,

30  injection, inhalation or implantation administration.

33. A composition according to claim 31 or 32, characterized in that it is present in

the form of a tablet, a degree, a capsule, a lozenge, a pill, a powder, a liquid, a solution, a

syrup, an elixir, a slurry, a suspension, an emulsion, a gel, a cream, an ointment, a plaster,
35  aspray, a nebulizer, an inhaler, an insufflator, a suppository, a sustained-release system, a

long acting formulation, a depot preparation or a lipsome.



PS: Pro; P9: NO Tyr, 2.A conmpound of wnols accord :tad

| heam no acid residues in position | PICct0O: P2:Cys:
P3:."Flit: Ala; schaPain tho torupiata is ProPto P7;

PS: P9: P10; Cha: Pro C3k; 85 :Pit:Pile,: Cyssi p2

and PI G :forrann?a di:s&dflckgffidge. 18. A c0111

)Otlnd of tormula | according to <, it) wherein the
renplate, ft DP/ Pro and the inning acid rosititcs.

posi #4-on Tj;e use ofjajcogppunppedelimg 11(31%/ one ghglaimsp o 28pfihe formula L, in

PS: Sgée'forfor il }fh@fmag)eugoaﬁ)i &:ce Ie RQi foﬂ‘ tror ik QiaBYBcture of a
P11! Cd formng. a dsulfldg t ht

at e.
2019™¢ ‘iﬁlfngl%%?fl’fﬁe ipthe ’“F%“P%lief PieVERER P HiGEE Rt FOT t&igf)oup of
pOSi dibeddrs, lcdrbistgtof an iRflanRAGY diRdse, PBilimdnaty dRBVR an RfecBon, an

P6 unolo%%alljﬁge.‘ase a caa\/ldgghlgred}s’easg gl(%el!lrgdeé? tn;ﬁlve(&,s‘gase aE;‘l]d]a

cancer

35. The use according to claim 34, characteried in that the disease is selected from the
10 group of diseases, consisting of pulmonary emphysema, rheumatoid arthritis,

osteoarthritis, atherosclerosis, psoriasis, cystic fibrosis, multiple sclerosis, adult

respiratory distress syndrome, pancreatitis, asthma, allergic rhinitis, an inflammatory

dermatosis, post-angioplasty restenosis, cardiac hypertrophy, heart failure and a cancer.

15 36. A process for the manufacture of compounds according to any one of claims 1-27
which process comprises
(a) coupling an appropriately functionalized solid support with an appropriately N-
protected derivative of that amino acid which in the desired end-product is in position 5, 6
or 7, any functional group which may be present in said N-protected amino acid
20  derivative being likewise appropriately protected;
(b) removing the N-protecting group from the product thus obtained;
(c) coupling the product thus obtained with an appropriately N-protected derivative
of that amino acid which in the desired end-product is one position nearer the N-terminal
amino acid residue, any functional group which may be present in said N-protected amino
25  acid derivative being likewise appropriately protected;
(d)  removing the N-protecting group from the product thus obtained;
(e) repeating steps (c) and (d) until the N-terminal amino acid residue has been
introduced;
® coupling the product thus obtained with a compound of the general formula

30



86 P1:. P2:Cys; PS:Thr; 5Ala; P5: Set; P6: ale;
P8: Prp::. 10P9: ( Mh: Cys; P11: Tyr; Cr;at Ir2 and
110 kerning -a. csWlde "Omnaid of I'"Ortitilit |
according to claiml Wherewhe tenplate and the nab add
rcSjdues O0sition I- 11 are,:gf. :13g; P2:Cy's; Tht:
20P4: Lysy PS¢ P6: P7: P8. Pro; P9: 1 PtTing '2,P tO
form.nd a aifsul flde bridge. A ear7tpunct of for:nail
Pdiing tol claimlwhenin the.ro-LPeo aii heno acid
' ' ition larvr, PtChg: $5P4:1 ,>s: Sea:
: latPm| PS: Pro; P9:1le: PIO s, Pll: Asp;
(1lys|nt P2 and|Pl O form ng idisoU de bridge. 10 23. A
compound of conma | according to claiml wherein the
tenplatells r'Proitro and the ami no acid residues in
positipn, 1 11 are: Pl.:Cct(3; P2: Cys; P3: Thr; 15P4;
Ala; P5: Sc; P6: Char P7: Pro; PS: Pro; P9: Om PIO
Cys; R11: (B1E1l; Cys at P2 and P10 formng a

di suPffde brj dge; 24.A eonpdatid "iiiiritritida |
?..cearilinggiclai:41 tiVb::41E1pl181..ei:.)<Pro 4q4sww
pgsj ti %n%latell CcKl; P2; , 30P4, CetC;;. .551P9:.0M

is as defined in claim 1 and X is an N-protecting group or, alternatively, if

O%
N

Template

is to be group (al) or (a2) as defined in claim 1,
(fa)  coupling the product obtained in step (¢) with an appropriately N-
10 protected derivative of an amino acid of the general formula
HOOC-B-H 1] or HOOC-A-H v
wherein B and A are as defined in claim 1, any functional group which may be
present in said N-protected amino acid derivative being likewise appropriately
protected;

15 (fb)  removing the N-protecting group from the product thus obtained; and

(fc)  coupling the product thus obtained with an appropriately N-protected
derivative of an amino acid of the above general formula IV and, respectively, III,
any functional group which may be present in said N-protected amino acid
derivative being likewise appropriately protected;

20 (g removing the N-protecting group from the product obtained in step (f) or (fc);
(h) coupling the product thus obtained with an appropriately N-protected derivative
of that amino acid which in the desired end-product is in position 11, any functional
group which may be present in said N-protected amino acid derivative being likewise

appropriately protected;



.P10; C:9%1; P.014; -sat P2 and Pl O t hnnt hgl ndi o
bri dge: 25. A conpound of tbrn do | according to dais
wheroin I he tenplate is ProPre and the am so acid
residues in p)siUon I 11 are: Ph Ch; P2: Cs; P3; Tim
P4:Lys; PS:Sr; Pb:l or. P7:Ptgy; P3: P9: PIO etys;
Arg: Cys a P2. and PIOthrrn frig a disulfido bridge
2026LA conpound of kwwmla lircording to claiml| whoreM
t he) €} o- 3Ppaying Hig N-pretediie BeUREIRthe BEfYgbiY PRiIngdsi ti onl
g 5- €. P(JP' -FE%JplFl)né:’cKe %Qd%gt tE{% ](-)gtlﬂltﬁ w1LhYaEa)t a;Aprerlatgﬁm-pra@ct%giérlvaéwe
; Pro: - Pro: 9 . eys; . Cys, at n
A R T T A A L A

i ¥ c: posiion t igpny fdeaerelLgroupethih msy bé presad in $alleN-profetted anflno acid

| LRI s: P3: Thr: P4;Lys;
PS: sgetgw‘%%ba’tg hkg‘%“g?p%%m%%tec fo; 10P9:Lys; P10
Oys: () P1 1emoaing the yprotagtinpgropmEonptho pogichhvrpbaingds ul f i de

bri dge. nga@gafgb mkﬁn&fautamo@@mmﬁav@t)eeﬁmtmc@dl
as d@l;l ne npounds accor dj

one el & %Erei S?ISC“Z%Y ?“QF"teﬁ%‘@ A8 Ot RG] Hﬁ?t?dcf[é}ﬂg‘ﬁ“ "é\%rf’%’/%%
b Spresmeisthe ﬁh@@&l@ﬂmurpdaelﬁmmmﬂng gxetreﬁactb/le @toﬂp('&’)ghus liberated;

havi {12 , S %1 d%g}ed fg égfrﬁ%?ran(ﬂm%%ge n%%g cl¥a1r¥s¥¥ épproprlate

part ar agai n ast asc
Tr prl@B@acainesﬁ@Fs @mSlt'@aﬂr?caéﬂ Igctivity arid/or anti

i nfl @mmfdgsanm@%lpwdw A6 Bfed dBhithe sBliaes%E)ﬂoYce activity
and/ or ant| cardi ovascul ar. activit

ot | PR G PRt T L gy B sippor
ant i @gur cdegRp eﬁyairdn&bﬁn@grbupv bileyent G ktidhah@upsTaey nk@Btrs of

CoR2 Ui W50 311108, ALCRIRRU, ALl R A 03P
addition be present in the molecule; and
(r) if desired, converting the product thus obtained into a pharmaceutically
acceptable salt or converting a pharmaceutically acceptable, or unacceptable, salt thus
20  obtained into the corresponding free compound of formula I or into a different,

pharmaceutically acceptable, salt.

37. A process for the manufacture of compounds according to any one of claims 1-27
which process comprises
25 (@)  coupling an appropriately functionalized solid support with a compound of the

general formula

OH X
o:‘ |
N,
Template

II

Wherein



32. A conposition according to claim 31, characterized
inthat it is present in a Corm sui table for

oral, buccal, rectal, vaginal, topical, transdernal
transmucosal , pul nonary, 30injection, inor

i npl antation adm nistration, g4A conposition according
to claim 31 pr 32, characterized in that it is present
inth forn1Ff a tablet, a degree, a capsule, a

| ozengeg, a Pl 1, a powder, a liquid, a solution, a
syrug;,—an CIIXIr, a slurry, a suspension, an enul sion,
a gel|, Tamptagam| an oi ntnent, a plaster, 3,5a spray, a
nebullize:, an iinhaler, an insufflator, a suppository,
a S USt clle%négl 1%1 ?qa i oa'glld o){ss’ gnq{?)rota ctln%élguf;:l lgn%latxly%fé/nﬁg Zt Iofo n, a
conpound as defined in any one of clalns to 28 of the

formulg 3, ip free formor in pharmaceutically

acce bl e sEIt form for the manufhiPure of a

medi ca r use in the treatnent or prevention of a
di seq d fromthe group of 5diseases,

n i nflanmatory di sease, a pul nonary
di sease, _an inflection, an inmunol ogi cal disease, a
r di. oV degenerative di sease
car ANy B (5858 Ty adegonr ot ve
cI | ar act di'Pe deojpling prad aPPf?é“'flﬁl!é@a@@narl‘éedssélllde%‘t’l@& %ithgm t he

10gr oup Qit)pré% rRRBE SrotebO\&kiSdtivOSF 20 hmidb b SBKYzeneral formula
enphysens,

atherosclerosﬁ@ngkpgglg;rgﬁlL;:ilgsg$g?&¥R§5kﬁ%Itlple

sclerosis, adult respiratory distress syndrone,

pencr eat I&hex%i CP’:‘&E I}.r@e as%L:IJin%E gll Sairh tl“ag% ulnaroné?} rou which may be

I nfl ammat ory dei mat osi ost-an ertosi’s,
cardi ac Ipygper inrsaip Wyprotﬁéedratmrfoaplri mre'ataﬁ@elag blﬁwese pppropriately
1536. A prpagss; for the manufacture of conpounds
according to any .one of clains 4-27 which pro

conpri se a b)( al)emeyjlgﬁ)tpq N @ro{lﬁqtl%% &Pplél?e&rviﬁct thus obtamed and
functlonaymzedmﬂmgﬂdpﬁumpomidmmkb“anmmnpﬂ@ﬁmaﬁthymmd
ggeglr ?égcédﬁ g \?eroéér? 'itmlu\r{(? acIPJ oftt E VB %nél f%%lllu(?a Iy]ang Irlles&)&tl\t/erlly? I,
f unct i onahy gmempal mumhhlnlayam ppe@santid Nrprafegied ammo acid

N- pr ot ectd%ﬁvaamaa ﬁ@“ﬁseqsgrbaf@{ely\b%t&%ang | i kew se
appropri at el ecte % renovi n

N- pr @tpectrffqumg ths lB‘bPrPtF‘ftF‘E grpup freqpthg P'Bél‘t?g?btac‘??dgl HB Ak Heg):
(c) eouplcbupgng theprﬁcllﬁdblt&tobﬁahe&wmtﬁnamﬁadl atMytNlplﬁﬁcted derivative
%gr)[joff/%\?r]a!t 9‘:’%1%@') Xcm[\\lﬁlpr Oégxlg :d(gs dd eg Ipyo%t | \1/5611% p())osmon Fl anar{]unc?onal
near gpuptwiachixhay de priesval in said M@rmiedi amigs am@rl\/fawsybemg likewise

func&%ggg&dgﬁgggayhlch may be present in said
N-protected am no acid derivative beln% i kewi se
t

appr @pr i &mvie g ot eeieding sopryiorp BapRPRghpRbtained;

N- pr @Y ethbdibgng}h@}beduEtr tIMBostﬁe(p\K/lﬂddﬂ&bprb;hial&lyObbrﬁie&&ﬂderwatwe
S5 R i Ui b BBy R st B M
couppdsitign. kineluptiotugburt wiueh nobytbapredt inkdihNarotoivp aune aaf
the &ﬁogn@l)eldgnme«lv@e a%Qmpr%%ely m@&&f n Tenplate is as
defined in claiml iI's an rotectlng group or,

al t effhat irspevipg thefN- prptéct%gleép @%ﬂrﬁ Progyct ugblyngdy a5
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derivative of an am no acid of the general formula
HOOC- B- Hor HOOC- A- HI V wherein 13 and A are as defined
in claimany functional group which may be present in
said N-protected am no acid derivative being |ikew se
appropriately protected; (tb) renoving the
N-protecting group fromthe product thus obtained; and
(1 b) coupling the product thus obtained with an
appropriately N-protected derivative of an am no acid
of the above general formula IV and, respectively, 10,




if desired, converting the product thus obtained into
a pharmaceutically acceptable salt or converting a
pharmaceutically acceptable, or unacceptable, salt

t hus 20obtained into the corresponding free conpound
of formula | or into a differegt, pharmaceutically
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any functional group which may be present in said
N pr & ectredodiidation e grod@sel va@biiding tdxddim g6 bii I dumtisamanufacture
appr
N- pr gﬁé‘é?ﬁ;uﬁ&%u&%ﬁ& ??!glm %8&:2\«\:% Eif %M{omg%?gnﬁcggal .s!a.mn% materials
(f), m@FRGac) (c ) coupling the product thus obtalned
Wi th an appropriately N-protecited derivative 700f
that am no acid which in the desired end-product is in
poritlon Ii, any functional group which nay be present
in said N-protected am no acid derivative being
i kewi se appropriately protected; (if)renoving the
N-protecting group fromthe product thus obtained;
(& coupling the product thus obtained with an
appropriately N-protected derivative of that am no
acid which in the desired end-product is one position
farther away from position, any functional group which
may be present in said N-protected am no acid
derivative being |ikew se appropriately protected;
renmoving the N-protecting group fromthe product thus
obtai ned; (g )repeating steps (el) and (f) until all
am no acid residues have been introduced: 94 Cf)if
desired, selectively deprotenting one or severa
protected functional group(s) present in the nolecule
and appropriately substitunng the reactive group(s)
thus liberated; if desired form ng an intersnand
| i nkage between side-chains of appropriate am no acid
residues at positions 2 and 10; 5(j')detaching the
product thus obtained fromthe solid support;
eye:tieing the product cleaved fromthe solid support;
:renoving any protecting groups present on functiona
groups of any nenbers of the chain of amno acid
residues and, if desired, any protecting group(s)
whi ch may in addition be present in the nolecule; and
10(in) if desired, converting the product thus
obtai ned into a pharmaceutically acceptable salt or
converting a pharmaceutically acceptable, or
unacceptabl e, salt thus, obtained into the
correspondi ng free conmpound of fornmula I or into a
di fferent, pharmaceutically acceptable, salt, 15 38. A
nodi fication of the processes according to claim 36 or
37 for the manufacture of conpounds according to
claim 28 in which cnantionnmers of all chiral staring





