
1 Template- fixed beta-hairpin peptidomimeties with
protease inhibitory activity The present invention
provides template-fixed 13-hairpin peptidomimetics
incorporating a 5template-fixed chain of 1.1 a-amino
acid residues which; depending on their position in
the chain, are City, or Pro, or Pro(42RICOPhe), or are
of certain types, as defined hereinbelow. These
template-fixed i4iairpin peptidornimeties are uselid
as inhibitors of protease enzymes. They are especially
valuable as inhibitors oCvarious serine proteases such
as human eathepsin G, elastase, or tryptase. in
addition the present invention 10provides an efficient
process by which these compounds can, if desired, be
made in library-format Then-hairpin peptidomimeties of
the invention show improved efficacy, oral
theavaitabilily, improved hall-fife and most
importantly a high selectivity ratio among different
serine proteases which depends on the proper choice of
certain types of cc-amino add residues and their
position in said chain. In addition these ii-hairpin
peptidomimetics show a low hemthysis on red blood
cells and low cytotoxicity.       WO-A-2004096839 and
WO-A-2004096838 describe compounds which are useful as
20antagonists .ofthe chemokine receptor CIXCR4 (also
named Lat. I. originally isolated from bovine brain
and later from human leukocytes, belonging to the
family of seven transmembrane GYP-binding
protein-coupled receptors (C3PCRs), WO-A-2004033489,
WO-A-2004018503, WO-A-2002070547 describe compounds
which show antimicrobial activity and WO-A-2003054000
describes compounds inhibiting 25proteases. The
properties of the compounds of these disclosures
depend primarily on the nature of the chains(s) of
roamine acid residues conth,sted with the template.
Inhibitors (if proteases are emerging with promising
therapeutic uses in the treatment of diseases such as
cancers (R. P. Beckett, A. Davidson, A. H. Drummond,
M. Whittaker, 30Drug Disc, Today 1996, 1, 16-26; L. L.
Johnson, R. Dyer, D. 5..ffithe, Curr ()put ('hem. Riot
1998, 2, 466-71; a Leung, G. Abbenante, and D. P.
Panne, I MS. Chem, 2000, 43, 305-341, T. Rockwa,y,
Expert On/n. Then Patents 2003, 13, 773-786),
parasitic, fungal, and viral infections [e.g.
schistosomiasis (M. M. Becker, S. A. Harrop, J. P.
Dalton, B. H. Kalinna, D. P. McManus, D. P.
Brindley"1. Rio/ (hem. 1995, 270, 24496- 35501); C,
aihcans (C, Abad-Zapetero, P. Goldman, S. W.
Muchroore, C. Hutchins, K.  2 Stewart, J. Navaza, C.
D. Payne, T. L. Ray, Protein Se; 996, 5, 640-52), HIV
(A, 1Adodawer, J. W. Erickson, Aium, Rev. Mechem 1993;
62, 543-85; P. L. Darke,1. IL Huff, Adv. Pharmacol.
1994, 5, 399-454), hepatitis (J. L. Kim, K. A.
Morgenstern" C. lin, T. Fox, M. D. Dwyer, J. A.
Landro, S. P. Chambers W, Markland, Cl, A. Lepre, E.
5T. O'Malley, S. L. Harbeson, C. M. Rice, M. A.
Murcko, P. R. Caron, J. A. Thomson, Cell, 1996, 87,
343-55: R. A. Love, H. E. Parge, J. A. Wickersham, Z.
liestomsky, N. labuka, P. W. Moomaw, T. Adachi, Z.
Hostomska, Cell, 1996, 87, 331-342), herpes (W.
Gibson, M. R. Hall, Drug. Des. Diseov. 1997, 15,
39-47)], and inflammatory, immunological, respiratory
(P. It Bernstein, P. D. Edwards, J. C. Williams,
Prog.Md 11)Chem. 1994, 31, 59-120; T. E. Iiugli,
Trends Biotechaol. 1996, 14, 409-12, ), cardiovascular
(M. T. Stubbs, WBode, lihrornh. Res. 1993, 69, 1-58;
H. Fukarni era!, Current Pharmaceutical Design 1998,
4, 439-453), and neurodegenerative defects including
Alzheitner's disease (R. Vassar, B. D. Bennett, S.
Babu-Kahn, S. Kahn, E. A. Mendiaz, Science, 1999, 286,
735-41), angiog,enesis (Kaalinen M ct al,
titheroslcierosis 1.51996, 123 1-2, 123-131) and
multiple sclerosis (Ibrahim N1Z eta!, .1 Neisecimmunol
1996, 70, 131-138.    As most protease:: bind their
substrates in extended or il-strand conformations,
good inhibitors must thus be able to rnimick such a
conformation. P-Iiairpin miinetics are thus 20ideally
suited to lock peptide sequences in an extended
confennation. Among proteases, scrim: protease's
constitute important therapeutic targets. Serine
proteases are classified by their substrate
specificity, particularly by the type of residue found
at PI, as either trypsin-like (positively charged
residues Lys/Arg preferred at Pt), 25etastase-like
(small hydrophobic residues Ala/Val at P1), or
chymotrypsin-like (large hydrophobic residues
Phe/Tyr/Leu at PI). Serine proleases for which
protease-inhibitor X-ray crystal data is available on
the ['DR data base (PDB: www.resh.orgilpdb) include
trypsin, a-chymotrypsin, y-chymotrypsin, human
neutrophil elastase, thrombin; subtilisin, human
cytomegalovirus, proteinase A, aehromobacter, human
eathepsin 0, Outarilie 30acid-specific protease,
earhopeptidase 1), blood coagulation factorVna,
porcine factor I XA, mosenterieopeptidase, [IC V
protease, and thermitase. Other scrine proteases which
are of therapeutic interest include tryptase,
complemeuf convertasc, hepatitis protease. Inhibitors
of throrribin (e.g.Meths, L. Y. Chen, W. W. Nichols,
C. Matisson, Ilk Gustarlson,0. P. S3.1deen,Card/cease.
PhOrMaC01. 1998, 31, 345-51; C. Lila, P. Gloanect L.
Cadet. V. (terve, J. Fournier, F. Leborgne, Ti.
Verbeuren, G.  3 DeNanteuil, Synth. Comm. 1998, 28,
4419-29) and factor Xa (e.g. J. P. Vacea"innu. Rep.
Med. ('hem. 1998, 33, 81-90) are in clinical
evaluation as anti-thrombeties, inhibitors of elastase
(J. R. Williams, R. C. Falcone, C. Knee, ILL, Stein,
A. M. Strimpler, B. Reaves, R. E Giles, R. D. Krell,
Am. Rev. Respir. Dir. 1991, 144, 875-83) 5are in
clinical trials for emphysema and other pulmonary
diseases whereas trtiptase inhibitors are currently in
phase!] clinical trials for asthma (C. Seife., Science
1997, 277, 1602-3), urokinase inhibitors for breast
cancer, and chymase inhibitors for heart related
diseases. Finally, cathepsin G and elastase are
intimately involved in the modulation of activities of
cytokines and their receptors. Particularly at sites
of inflammation, high 10concentration of cathcpsin G,
eiastase and proteinase 3 are released from
infiltrating polymorphonuelear cells in close temporal
correiation to elevated levels of inflammatory
':ytokines, strongly indicating that these pretenses
are involved in the control of eytokine bioaclivity
imd availability (U. Bank, S. Ansorge, 3. terucoc.
Bid. 2001, 69, 177-90). Thus inhibitors of eiastase
and cathensin G constitute valuable targets for novel
drug 15candidates particularly 1br chronic obstructive
pulmonary disease (OhbayashiEpert Op/n. Investtg.
Drugs 2002, 11,965-980). Of the many occurring
proteinaceous seri fie protease inhibitors, one is a
14 amino acid cyclic peptide from sunflower seeds,
termed sunflower tpipsin inhibitor (SIFF1-1) (S.
20Lockett, R. Santiago Garcia, 3.3. Barker, A. V.
Konarev, P. R. Shewry, A. R.. Clarke, R. L. Brady, 3.
"idol. Biol. 1999, 290, 525-533; Y.-Q. Long, S.-L.
Lee, C.-Y. Lin, 1.3. Enyedy, S. Wang, P. Li, R. B.
Dickson, P. P. Roller, Biorg. & Med. ('hem. Lett.
2001, ii, 2515-25 19), which shows both sequence and
conformational similarity with the trypsin- 



reactive loop of the Bowman-Birk family of serinec
protease inhibitors. The inhibitor adopts a 0-hairpin
conformation when bound to the active site of bovine
0-trypsin. STU- I inhibited 13-trypsin (Kta.0. riM).
cathepsin ('(Keiastase (Kr-105p1v1), chymotrypsin
(Kr-7.4ahl) and thrombin (Kr-136mM). We illustrate
here an approach to inhibitor design which involves
transplanting the -. 30hairpin loop from the naturally
occurring peptide onto a hairpin-inducing template.
Based on the well defined 3D-structure of the
0-hairpin mimeties, libraries of compounds can be
designed which ultimately can :cad to novel inhibitors
showing different specificity profiles towards several
classes of proteases.  4 Template-bournd hairpin
mimetic peptides have been described in the literature
(I), Obreeht, M. Altorfer, J. A. Robinson, Adv. Med.
Chem. 1999, 4, 1-68; J. A. Robinson,   ti, Lett, 2000,
4, 429-44!), and serine proteinase-inhibiting
template-fixed peptidomimetics and methods for their
synthesis have been described in Infuriation& 5Patent
Application W02003/054000 Al and in Des:mars A, Mochle
K., Renard A, Robinson J. ChemBioC'hem 2002, 3,
318-323 but the previously disclosed molecules do not
exhibit high selectivity and particularly high
potency. However, the ability to generate if-hairpin
peptidoinimetics using combinatorial and parallel
synthesis methods has now been established (L. Jiang,
K. Moehle, B. Dhanapal, D. Obrecht, LA, Robinson,
Heil). 10(.1,1m. Acta. 2000, 83, 3097-3112). These
methods allow the synthesis imd screening of large
hairpin mimetic libraries, which in turn considerably
facilitates structure-activity studies, and hence the
discovery or new molecules with highly potent and
selective serine protease inhibitors, activity, oral
ishiotwailability, low hemolytic activity to human red
Mood cells and low cytotoxieity. The S--hai in
peptidomimetics of the present invention are compounds
of the genera formula Z Template 20 wherein Template I
is a group of one of the formulae  5 wherein  is Ala;
Arg;.Ast, Cys;lie:  Um;.N.W.PPn Pats(3RPhe), iSa.;
'Mr; Trp;:ryt; Val; .Cit'Ortr,:t.Rt3A;Sar.;
:.t.,H1.3iii:4.4.AmPbei::3.AmPlIc.:2Athrbe; [iy,NfO.;
.PhOpNtie (N1h)Nit):.: Phg; i (.4a1;2-.Na3.;: -NM;
4a-ph,,,.:3C1-pfp:::;2(i-fittr, kMie;.4F-Nte..;.1):pr;
A }u Phu Abu Mb 'saipc:S(Iii1),;..1t8rD." hc ha;
hQy.s; t.:3; ft.Arg:;.KPhe; Bpa.; Pip; 000. NikAt.e;
;Nitik.;..MkNa4'.or Mete.:i;  k a group of the formula
AIS  Z is a dotin ofamino aind residues, the positions
&said amino acid residues in said chain being counted
starting nom the N-terininal amino acid, whereby these
amino acid residues in :mationsare; S Nie, lie, Aoc,
Mica, Ch. OctG, hPhe 4AmPite, Cha, Phe. Tyr, rrp:Chu,
or mg; P2:Cys.,Nle, '111E, or ON P3!Ala OE AN]; N:Lys,
Nie, Ala, Abu, or Thr, Sr, Al loTht, or Opt,
P6:ile,Cdal, tett, Nie, Ace, OGG., Cita, ilLee,
Mlle,t-BaA, GM, or Asp; Pi:Pro; P?31Pro, Ma, or
ProelNliCOPtielii P9,Tyt, Pho, 1k. Nk. Cho, GUi, Ara.
t.ys." Uk Thr, or Ala; Pith Cys, Ate:, Nio, Gin, Lys,
toet+ Thr, or Siff; 



PI I: Tyr, Oln, Arg, Ser, Ma, 2-Nal, 20-Pho, Om. Phg,
Tyr" Php, Asp, Asn, or 'Ito, and 20Cys" if prosoM P2
and NO, may form a disoificio bridge, 25 $0  7 with
the iluthser proviNo that if thi iertiphite i ProPro,
tlic!Cminci acid residues posidons PI to P6 asd P8 o
IN  aye other 11):11f3 1)1;Mg P2:Cy's, linked with Cys
in positioa P10 by a dS"ullgle bridge Th r Pet:Lys
P5:Ser Pth1th JOPS:Pro P9: le P10: Cys, linked with
Cy.s in posittha P2 by a disulfide bridge; and PIPith
i 3and pharmaceutically acceptable salts thereof la
'accordance ct'ith the present Suyenbou these
Pubairpin peptidamimetics ccm be prepared by e process
which compriiies 20 30  8  (a) coupling an
appropriately functional ized 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-proteeted amino acid 5derivative 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 N4caminal amino acid residue, any
functional group which may be present in said
N-protected amino 10acid derivative being likewise
appropriately protected;  (d) removing the
N-protecting group from the product thus obtained;
(o)repeating steps (c) and (d) until the N-temtinal
amino acid residue has been introduced; (f)coupling
the product thus obtained with co n tounformula OHX
II wherein 'emplate as defined above and Xis an
N-protecting group or, alternatively, if od 'emplate
20 is to be group (al) or (a2), above, (fa)coupling
the product obi:dried in step (c) with an
appropriately N- protected derivative of an amino acid
of the general Formula HOOC-11-1-iUIIV  9 wherein B
and A are as defined above, any functional group which
may be present in said N-protected amino acid
derivative being likewise appropriately protected;
(lb) 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 or the above general iflontuda IV
and, respectively, ill, any functional group which may
be present in said N-protected amino acid 10derivative
being likewise appropriately protected;  (g) removing
the N-protecting group from the product obtained in
step (0 or (TO;  (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 II , any functional group which may be
present in said N-protected amino acid derivative
being likewise 15appropriately protected;  (i)
removing the N-protecting group from the product thus
obtained;       coupling the product thus obtained
with an appropriately N-protected derivative of that
amino acid which in the desired end-product is one
position farther away from position 11, any functional
group which may be present in said N-protected amino
acid 



20derivative being likewise appropriately protected;
(k)removing the N-protecting group from the product
thus obtained; 25 30  10 (I)repeating steps (I) and
(k) until all amino acid residues have been
introduced;  (m) if desired, selectiveiy deprotecting
one or several protected functional group(s) Opresent
in the molecule and appropriately substituting the
reactive group(s) thus liberated;  (n) if desired,
forming an interstrand linkage between side-chains of
appropriate amino acid residues at positions 2 and 10;
(o) detaching the product thus obtained :from the
solid support; (I3)cyclizing the product cleaved from
the solid support; 10(q)removing any protecting groups
present on functional groups of any members or the
chain of amino acid residues and, if desired, any
protecting group(s) which may in addition be present
in the molecule; and (r)if desired, converting the
product thus obtained into a pharmaceutically
acceptable salt or converting a pharmaceutic& 1:),
acceptable, or unacceptable, salt thus 15obtained into
the corresponding free compound of formula I or into a
different, pharmaceutically acceptable, salt.
Alternatively, the pepticiornirneties of the present
invention can be prepared by 20(&)coupling an
appropriately functionalized solid support with a
compound of the genera/ formula OH errtp a te wherein
Template 25is as defined above and X is an
N-protecting group or, alterna v  Template i, to be
group (a ) or (a2), above, (an) coupling said
appropriately functionalized solid support with an
appropriately N-protected derivative of an amino acid
of the general formula       1400C-B-11or1100C-A-HIV
wherein 13 and A are as defined above , any functional
group which may be 10present in said N-protected amino
acid derivative being likewise appropriately
protected; lab) removing the N-protecting group from
the product thus obtained; and (tee) coupling the
product thus obtained with an appropriately
N-protected derivative of an amino acid of the above
general formula IV and, respectively, 15any functional
group which may be present in said N-protected amino
acid derivative being likewise appropriately
protected; (it')removing the N-protecting group iiiorn
the product obtained in step (at), or (ac);
(e)coupling the product thus obtained, with an
apprcipriateiy N-protected derivative of that amino
acid which in the desired end-product is in position
11, any functional 20 30  12 group which may be
present in said Nprotcetcd amino acid derivative being
likewise appropriately protected; (c2)removing the
N-protecting group from the product thus obtained;
(e')coupling the product thus obtained with an
appropriately N-protected derivative of that ammo acid
which in the desired end-product is one position
farther away from position 11, any functional group
which may be present in said N-proteeted amino acid
derivative being likewise appropriately protected;
10(nremoving the N-protecting group from the product
thus obtained; (g,')repeating steps (el and (f1) until
all amino acid residues have been introduced;       if
desired, selectively deprotecting one or several
protected functional group(s) present in the molecule
and appropriately substituting the reactive group(s)
thus liberated; (0if desired forming an interstrand
linkage between side-chains of appropriate 



15amino acid residues al: positions 2 and 10;
detaching the product thus obtained from the solid
support; (k')cyclizing the product cleaved from the
solid support; (1')removing any protecting groups
present on functional groups of any members of
the chain of amino acid residues and, if desired, any
protecting group(s) which may in 20addition be present
in the molecule; and (n')if desired, converting the
product thus obtained into a pharmaceutically
acceptable salt or converting a pharmaceutically
acceptable, or unacceptable, salt thus obtained into
the corresponding free compound of formula 1 or into a
different, phamiaceutically acceptable; salt. The
peptidomimetics 4)r the present invention can also be
enantiorners of the compounds of formula 1. These
enuntiomers can be prepared by a modification of the
above processes in which enantiomers of all chiral
starting materials are used. 30  13 The structural
element -A-00- designates amino acid building blocks
which in combination with the structural element
-B-CO- form templates (al) and. 012). Templates (al)
and (a2) constitute building blocks which have an
N-terminus and a C-terminus oriented in space in such
a way that the distance between those two groups may
lie between 4.0-5.5A. The peptide chain Z is linked to
the C-terminus and the N-terminus of the templates
(al) and (a2) via the corresponding N- and. C-termitti
so that the template 10 and the chain form a cyclic
structure such as that depicted in formula L In a case
as here where the distance between the N- and C-
termini of the template ties between 4.0-5.5A the
template will induce the H-bond network necessary for
the lbrmati011 of a 1i-hairpin conformation in the
peptide chain Z. Thus template and peptide chain
fOrit3 apairpin mimetic. 15 Then-hairpin conformation
is highly relevant for the SerifiC protease inhibitory
activity of the 3-hairpin mimetics of the present
invention. The 13-hairpin stabilizing con-fir:national
properties of the templates (al) ) and (a2) play a key
role not only for the selective inhibitory activity
but also for the synthesis process defined
hereinabove, as incorporation 20of the templates at
the beginning or near the middle of the linear
protected peptide precursors enhances cyclization
yields significantly. For example, Pro-'Pro
constitutes the prototype of templates (at) and
'Pro-pPro constitutes the prototype of template (,a2).
25 It will he appreciated that building block -A-Co-
in which A has (1)-configuration, is carrying I I at
the x--position to the Ntertnituts. it will be
recognized by those skilled in the art, that A is
shown in 1:D3-configuration which corresponds to the
(R)-configuration. 30The building block -s-CO- within
templates (al), and (aA.) designates an L-amino acid
residue. Most preferred are Ala ArgL-Arginine  14
ASHL-Aspara CysL-C:ysteirie Gin G(Hyeitie HisliAdiae
HeL-lsoleacine LeuCLIC LysLLyin Mei1..-Metraenine
PheL-Phenylaliinine ProL.-Proilne
Pro(5RPhe)(2S.504-5-.y-t3, oatboeye aehi SerL-Serinc
Tin' 15Trci1.- it ypta phan Tyr1,..-TYrOSiirke Val
CitLtruJhne Urnb-Orn.ithine 20tBuL-t-Eietyialan :no
SETSafteiSii3e t-BuGt Ace, tHayigiyain 4Arn
PheL-para-Aanine 3AmPlie 2AmPlieIorthci\.topeitatmue
Phe(rne(gH2)-NL. ouota-Aarali tiopheriylaiaihne 



Phe(pC(N112)=N11) PheimNi- IC (N Fi2yeN Ft)inophenylal
aiii flit
Plia(oN(N1-12)=Nii)L-para-Guanklinotthenykthillifie
30PhgI .-Plletty ChaL-(lyelohax.ylahmine (:.;
a1L.i"alikatylalanine C5ai NieL-Nt?rieueine 2-Nalnine
15  L-1-Naplathylal mine L-4-Chlorophenyl alan Inc
L-3-Chlorophenylalanine, L-2-Chloropheny1alanine
3,3,4--Didiloropheciyialamine L-4-Fluerophenylidanine
1.-3,Fluorophenylalanitie L-2-Fluorophenyla1ardne
L-1,2,3,4--Te1;rahydroisciquinolinc-3--ca oxylie
FYThienviatanIPe liaziAylaianIna 1...-2;
3.-DiainiaGpropi)nk: acid    4-Diamiilobutyrie acid
(.111y.-2,34)iaminitarie acid y-Aathxdyrie acid ((ABA)
c- Arai ao1wkailoic acid ia-Aminolsobetyric add
1.-0-tkinqithitonine 1.,-11(mad-syclottexy1alat
t-I.no-cyst:aim': 1,11 caw-se-rine 1.-11
cayie-phcaylalaa -liten any1phoilyi aim) I-1) *ea add
1.,N Mcdly!rd'ams.1alii nine 1..-N -Meth >1 ilkirleuc1
1.--Nard  lb Mel leL-N-MetItylisoleueine
kleVal1.-44-Meniwa1ine 5MeLett1,-N-Methyliencine Side
0;31;33 of prefmtbly (1.4-tanino acids al: opposite
positions of the f4-stnn'd region can Conn an
inter:Mat-1d :inkagc, the MOS; widely known link:lee
is the disulfide bridge fbrmed eysteines and
hotoo-cystehaN tvosi timed itopposito posMorts of the:
S-stranti, Varibus JOfflethixN are known to
form.distillide linkages Mc:lotting those desetibed
by: A, P. Tam el    ,t45stolut.as tn9,1fel Phase
Pt.tpikle tVothavis, 2tiPieree Chemicai Company, 81,,
4984; Ahmed et al. J. Biol. Chem, 1975. 250,
8477-84:42; and Pennington et al.,"Pepodes, pages
164460, (Hint: and Andleu, Edt. ESCOM Leiden, The
Netherlands, 19944 Most advantageously. for the scope
of the present invention, clittilide linkages ean be
prepared using atetaraidomethyl (Aemt- protective
grenps lot eysteine, 20 30  Positions trim
intrr.strand linkage are positions P2 and PIO, taken
issgethisr. Si inters-traricl linkages are knou,31
ostabilkie the 0-lurk-pin muiforrthalinM and ttins
constitute importam structural eh:meat for the s. 1/4t
of R-41airi.sin untheties, Mac:a wien'itd amino
Wdrathues in chain I are those de!'Wd ftCMnnatial'ai
(XlUOti Herdiatilar rethows a list of amino acids
which, Or the residues of which, are 'taftfor the
putposes of the pusent invention, the ;thblVViat}ons
earte!.ipondi;Ig 10getter&ly adopted usual practice:
thrm len or corieone le er code Mai. -mineA MgL.-A
rgini noR. Mn1,--AsparAgineN Asp1:-Aspartie acidD
L-CysetheC GioL-Olutunic ac.,E 20Gln1.-OtutamineQ
His1,11U:ticlineH lieLA seleuetheI LouI -t.ealtille1.,
Lys1,-..L.sineK 



Met1,-MethionioeNi ['heL-PluilylalanineF ProL-ProlineP
Set-L-SerineS 30  Othe3-calrth AtSitiMS Or Which, an
safer the p 10 present invoition htchack
tRuA411Itylatili3i13 4AmPheLpartA3nophenyin}aranc.nc
Phg Cha1..-Cyciehexylalani tie
c:sal{...--i-Cyctopcntylalanine Nk1:-Noniekicitu.
-2-NapitthylalaMne -1 -M-iphthylalani cce
20-11.c:tr2-Chtorephew) I at:mine Dpr2,3-nauni
nopmpionie acid 'PkFlornoThimy !Man hie Oa)1 Pro(4N
ICOPhe)i'2S)-1-1:v;preamiiiino-pyrro{\ 3 }ie. acid
Aoe2-0)-Am irtoommoic acid  Generally, the paptidic
chain Z within t .einmnn rains:tics fit die
ifnieth-teil Colt ptisv; Ii vn 110 acid residues.
Tilk, positions PI to P11 of roof: :mini) acid rePidue
in the (dell Z 5are uttesittivociaIly defined as
fidlowic Pi teprescotp the first amino seid in the
chain Z that is coupled with its N-termitaci to the
C-terrnirtrn; ol group -WOO- in template (al), or ot
group -A-4,70- in tertipicte (14 and P I oiprePonis
the at amino acid in the chain Z that is COUpted with
its e-termimis to the N-termintis of group -A-00- in
template (ply, Or of group -0-0)- in: tem plate (P2).
10 amino iteld residucs in posiiions I to 11 ar mosit
pre[erab PIMet lie, Aoe, hian, Chg, OciQ hPhei 1).i,
is, Tip., I-Nal, Loa, Cha, or Avg; rd. Cy's, Cu, Nk,
Thr,; ISThr, MP or Abu; Pit:Lys, bile, Alp. Abu, or
Thn  2.5 $0  20 Se. Alto3Thr, et Dpr, P6:He, Kfiet,
Leu, NAoe. Oet0, Cita, hten, hPhe,CItg, t-BuA, Ole, or
Asp; P7:.Pro, P8: Pro, Ma, or Pro@NI1COPhei; PO:.ryt.,
Phu, He, Me, Che, Cart, Arg, Lys, His, Thr, rm Ma; P t
0: Ciys, A rg, Nit.; an, Lyt.i, Mat, Tint or Set; Pi
1: Tyr, Ght, An, Ser. Me, 2-Nat, 2C-Phe, Ch.e, Phg,
Tyr, Phu, Asp, Ma, or 'chi; and cff, if present. at P2
and PIO, may form a disulfide bridge. with the prov60
that if templete it; '').h.o-LProthrt dno :teid
residoes in positiom Pi to P6 and PR to PI are ether
than Arg Cys, linked with Cys in t)tesibrto PIO by a
disulfide bridge P3:Thr 



P4Lys P3See P6He PRPro P9He P 0eys, {inked with Cym in
po:iition P2 by a dhilitlide. bridge, and PU Ply&  for
Infribi0)rs c r Cad, n thcAn acid residu1, 'lions I to
11 are most prefeTaNy P1: Phe,13Phe, 4AtoPbe, NI. Oat
11e, Tyr. 'Ira); 20- e, Crys, Gbi, ot Ma; E3; P4:
Lys., or Nit; 10{35;Set. Anotht; or Opt; P0'.Asp, or
G1o4 P7;Pro P8:Pro; lie, Nit, Om, Gin, Tyr, or Ma;
15NO; Cys, A rg, or Nit: P1.1: Thr. Asp. Set. Tyr,
Phe. A 0, or Ariz.; and Cvs,irpresant, at P2 and PlO,
may firm a disui tido btidga. s rsci:::{azizasaacid
reakiaca a posi ons I to I nrc MOS: 20pra#'er:31:113.
1k. Nie, Ane,1.Tea, CaL,0The; P2: c. Olu.Thr, or Gin;
P3: Thr, A1a" or Arra, Ala, The, or Atar DUG,
lie.ac5a1, Nit scChg.or, Pro; Pro, or ProtiNHCOPile);
Gin, Tr, 1k, or Pilo; 30P10; Cy, Lys, 010, Thr. Met,
OP Avg: PITyr, Sty, Arg, 01n. Nie, 2-NaT 2C1-Pho,
Pita, Chit or ['her, and Cyri, fq-eScrit. at pa 'r)rid
P I 0, may t3010 disuifidc bridge.  For inhibitors of
Tryptase the a-amino acid residues in positions to 11
of the chain Z are most preferably: 5Pl:Om, T P2:Cys
P3; Thr P4; Lys P5:Sc 10P6:Lea P7;Pro ?8;Pro P9:Lys
PIO: Cys 15P11: Arg; and the Cys residues present at
P2 and PIO may form a disulfide bridge. Pmteularly
preferred 13-pepticionntneties of the invention
include those described in Examples 5, 19, 20, 22, 23,
38, 39, 40, and 75 as inhibitors of catliepsin G;
Examples 91, 20153, 154, 155, 156, 157, 158, 159, 160,
161 177, and 178 as inhibitors el elastase; and
Examples 193, 194, and 195 as inhibitors of Tryptase.
The procers of the invention can advantageously he
carried out as parallel array 3yntiAeses to yield
libraries of innylate-fixtxt 0-hairpin
peottlonntletios of the above general fOrtnti in, 1.
Such parallel syntheses allow orin rs obtain astayk al
numerous 



(nc/malty:24 to 192, typittaily 96) on6ponnds &genenfl
fermotal in high yields and &fined nalitie,.t.:the
limitation of dimerie and polymoricb u&ind& 'llic
proper clic.inae KSfth,R.:nationalized sat
tetstaconortsolid support p11,3S linker 1hotau:1n),
templates and site of ttyeli2atioti play theraby key
roles,  The funetionalized solid support is
couvenienny derived from polystyrene crosslinked with,
preferably 1-5%, divinyibetizenc; polystyrene coated
with polyethyleneglycol spacers (Tentage): and
poiyacrykimide resins (see also Obrecht, a;lalgordo;
J.-M, "Solid- Supported Combinatorial and Parallel
Synthesis of Small-Molecular-Weight Compound
Libraries", Tetrahedron Organic Chemistry Series, Vol.
17, Pergamon, Elsevier Science, 1998). 10The solid
support is funetionatized by means of a linker, i.e. a
bifunctional spacer molecule which contains on one end
an anchoring group for attachment to the solid support
and on the other end a selectively cleavable
functional group used for the subsequent Chemical
transformations and cleavage procedures. For the
purposes o tithe present invention two types of
linkers are used: 15 Type I linkers are designed to
release the amide group under acidic conditions (Rink
H, Tetrahedron Lett, 1987, 28, 3783-3790). Linkers of
this kind form amides oldie carboxyl group of the
amino acids: examples of resins functionalized by such
linker structures include
4-[((12,4-dimethoxyphertyl)Firioc-amincimethyl)phenoxy
acetamido) 20aminomethyli PS resin,
4-1(#2,4-ditnethoxyphaty1)lmoc-
aminomethyDphetioxyacetamido) aminomethylj
-4-methylbenzyd famine PS resin (Rink amide MBIIA PS
Resin), and
4-E(02,1-ditnetlioxyphertypfmcicaminomethyl)phetioxyac
etamido) aminomethylj bertzhydrylamine PS-resin (Rink
amide 131-IA PS resin). Preferably, the support is
derived From polystyrene erosslinked with, 25most
preferably 1-5%, divinyibenzene and functionalized by
means of the 4- (((2,4-
diniethoxyphenyl)Innoc-amitiomethyl)phertexyaeetainido
) 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 30amino acids, usually
acid-labile henry'', benzhydryl and trityl esters;
examples of such linker structures include
2-mentoxy-4-hydroxymethylpherioxy (Sasrink linker),
442,4- dimethoxyphenyl-hydroxymethy:)-phenoxy (Rink
linker), 4-44-hydroxymethyt-3- metlioxypbcnoxyThwayrie
acid (HM PR linker), trityl and 2-chlorotrityl.
Preferabiy he support is derived from polystyrene
crosslinked with, most preferably -5%, divinyibenzene
and hinctionalkzed by incans of the 2i-eilloretrityl
linker.  24 When carded our as parallel array
syntheses the processes of the invention can be
advantageously carried out as described herein below
but it will be immediately apparent to those skilled
in the art how these procedures will have to be
modified in case it i3 Sdesired to synthesize one
single compound of the above formulal. A number of
reaction vessels (normally 24 to 192, typically 96)
equal to the total number of compounds to be
synthesized by the parallel method are loaded with
251.0 1000 mg, preferably 100 mg, of the appropriate
functionalized solid support which is preferably
10derived from polystyrene cross-linked with I to 3%
of divinylbenzene, or from Tentagel resin. Inc solvent
to be used must be capable of swelling the resin and
includes, but is not limited to, dichloromethane
(DCWI), dimethyllormamideN-ineditylpyrrolidorte
15(MOP), dioxane, toluene, tetrahydrofuran (THF),
ethanol (13t01-1), trilluoroethanoi (TFE),
isopropyialcohol and the like, Solvent mixtures
containing as at least one component a polar solvent
(e. g. 20% TFE/DCM, 35% THETUMP) are beneficial for
ensuring high reactivity and salvation atresin-bound
peptide chains ( Fields, Ci. B., Fields, C. G., 3. Am.
Chem. Soc. 1991, 213,4202-4207). 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-hydroxyhenzylalcohol-derived linker
(SasrinR 25linker, Mergler et al., Tetrahedron Led.
1988, 29 4005-4008) is cleavable with diluted
lrifluciroacetic acid (0.5-T% TEA in DCNI) and is
stable to Enloe deprotection conditions during the
peptide synthesis. Boc/lBu-hased 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)- phenosy linker
(Rink linker, Rink, H. Tetrahedron Lett. 1987, 28,
3787-3790), where the removal of the peptide requires
10% acetic acid in DC61 or 0.2% trifluoroacetie acid
in ECM; the
4-0-hydroxymethyl-3-methoxypherioxyymityrie
acid-derived linker (HMFE- linker, 1-7l6rsheimer &
Riniker"peplides 1991,1990 131) which is also cleaved
with l%TFA/DCM in order to yield a peptide fragment
containing all acid labile side-chain $5protective
groups; and, in addition, the 2-eltiorotrity ichloride
linker (Barbs et al.,  25 Tetrahedron Leh 1989, 30,
3943,4940. which allow; the peptide detachment using a
mixttinc of glacial es le achlitiiiilimmetharioUVM
tg30 min, Suitable protecting groups for anntio acids
and, respectively, for their residues are, for
exampie, for Ihe amino group (as is present e. g, also
in the side-c ain oflysine) Cbzbenzyloxyearbonyl
Doetert.-butyloxycarbonyl
10Frnoc9-floorenyhrtethoxycarbonyl Motallyloxycarbonyi
Teoctrimethylsilylethoxycarbonyl
Teotrichlomethoxyearbonyl NpsQ-Bitrophenyistalfonyt;
Trttriphenymethyi or trityl       Mc the carboxyl
group as is urtsent & g. also in the side-chnin of asp
tic and gitatimic acid) by conversion into esters with
the alcohol components 20tB LEten.-btityi benry 



Mehyl Phphenyl Pat 25AI iyi Ise Teeirieltioroetig or
0MO side talc of eri: 30
Pine2,25.7".1(-pentaintithylithrotimiwn-sulfonyl
Tsmayl Ii. e. mtoltienesulfonyl) On-ivylox ye:id:amyl
peillarnethykiihydrobenzotrte1  26 fm the hydroxy
group (as is present e. g. in the side-chain of
threonine and serine) tButert.-butyl Bnbenzyl
5Trttrityl and for the rnercapto group (as is present
o. g. in the sidechain of eysteine)
Actnacetamidomettryi tert.-butyl 10Bithenzyl Trtrityl
Mt:4-metho The 941uorenyhnethoxycarbonyl-
(Fmoc)-proteeted amino acid derivatives are preferably
used as the building blocks for the construction of
the template-fixed l3-ha5rpin loop mimeties of formula
1. For the &protection. I. e. cleaving off of the
17111.0C group, 20% piperidine in IMF or 2% DBU/2%
piperidine in DMF can he used. The quantity of the
reactant, i. e. of the amino acid derivative, is
usually Ito 20  20 equivalents based on the mill
iequivalents per grant (tneri/g) loading of the
functionalized solid supped: (typically 0.1 to 2.85
mecilg, for polystyrene resins) originally weighed
into 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 25fastened 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 now through the manifold. Heating or
cooling of lhe 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 Labs:at:eels Cornbi-chem
station and NARU liSyn Tech's-Syro synthesizer.
Amide bond formation requires the activation of the
ix-carboxyl group for the acylation 5step. When this
activation is being carried out by means of the
commonly used  carbodlimides such as
dicyclohexylcarbodlimide (DCC;, Sheehan & Hess, j  4m.
(Jhem. Soc. 1955, 77, 1067-1068) or
ditsopropylcarbodiimide (DEC, San:Bidsis et al
Riochem. Biophy.Y. Res. Cowman. 976, 73, 336-342), the
resulting dieyelohoxylurea and diisopropylurea is
insoluble and, respectively, soluble in the solvents
generally used. in a variation of the carhodiimide
method I -hydroxybenzotriazole (HOW, Konig, & Geiger,
Chem. Bet 1970, 103, 788-798) is included as an
additive to the coupling mixture. HOBt prevents
dehydration, suppresses racemization of the activated
amino acids and acts as a catalyst to improve the
sluggish coupling reactions. Certain phosphonium
reagents have 10been used as direct coupling reagents,
such as berizotrimmi- I -yl-oxy-trls-
(dimethylamino)-phosphonium hexafluorophosphate (BOP,
Castro et al., Tetrahedron Len. 1975, 14. 1219-1222;
Synthesis, 1976, 751-752), or
benzotriazol-1-yl-oxy-trispyrrolidino-phosphonium
hexafturophoshate (Py-BOP, Caste et al., Tetrahedron
Lett. 1990, 31, 205-208), or
24,111-bonzotriazol-1-yl-ll, I ,3,34etramethyluranium
tcrafluoroborate (IBM, or hexafluorophosphate (Hin),
Knorr et 31., Tetrahedron Left. 1989, 30, 1927-1930);
these phosphonium reagents are also suitable for in
situ formation of HOW esters with the protected amino
acid derivatives. More recently diphenoxyphosphoryi
azide (DPPA) or
047-aza-befizotriazol-1-y1)-N,N,Isl',N'- tetramethyl
uranium tetralluoroborate (TATU) or
0-(7-azabenzotriazoll -y1)-N.,N,N',N1-
tetramethyluronium hexafluorophosphate
(11ATU)/7-aza-l-hydroxy benzotriazole (110M. Camino et
a/., Tetrahedron Lea. 1994, 35, 2279-2281) have also
been used as counting reagents. Due to the fact that
near-quantitative coupling reactions are essential, it
is desirable to 25have experimental evidence for
completion of the reactions. The ninhydrin test
(Kaiser et al., Anal. Biochemist',y 1970, 34, 595),
where a positive calorimetric response to an aliquot
of resin-bound peptide indicates qualitatively the
presence of the primary amine, can easily and quickly
be performed Mier each coupling step. Innoc: chemistry
allows the speeirophotorrietrie detection of the Fame
ehromophore when it is released with the base
30(Meienhafer et al., Int. .1 Pqnicie Protein Res.
1979, 13, 35-42). The rcsi mbound 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:           1) The reaction wells
are filled with solvent (preferably 5 ml), the
reaction tubes, in combination with the holder block
and manifold, are immersed and agitated for .5 to 300
minutes, preferably 15 minutes, and drained by gravity
followed by gas pressure applied through the manifold
inlet (while closing the outlet) to expel the solvent;
2)The manifold is removed from the holder block,
aliquots of solvent (preferably 5 ml) are dispensed
through the top of the reaction tubes and drained by
gravity through a filter into a receiving vessel such
as a teSE tube or vial. l0 Both of the above washing
procedures are repeated up to about 50 tin s
(preferably about 10 times), monitoring the efficiency
of reagent, solvent, and by-product removal by methods
such as TLC, CC, or inspection of the washings. The
above described procedure of reacting the resin-bound
compound with reagents within the reaction welts
followed by removal of excess reagents, by-products,
and solvents is repeated with each successive
transformation until the final resin-bound fully
protected linear peptide has been obtained. 20Before
this billy protected linear peptide is detached from
the solid support, it is possible, 



if desired, to selectively deprotect one or several
protected functional group(s) present in the molecule
and to appropriately substitute the reactive group(s)
thus liberated. To this effect, the functional
group(s) in question must initially be protected by a
protecting group which can be selectively removed.
without affecting the remaining protecting 25groups
present. Alla; rallytoxycarbany0 is an example for
such an amino protecting group which can be
selectively removed, e.g. by means of Pit' and
phenylsitane in CI T.C1,,, without affecting the
remaining protecting groups, such as Fume, present in
the molecule. The reactive group thus liberated can
then be treated with. an agent suitable for
introducing the desired substituent. Thus, fin
example, an amino group can be aeylated by 30means of
an acylating agent corresponding to the acyf
substituent to he introduced.  29 Before this fully
protectedr peptide is detached from the solid support,
it is also     possible, if desired, to form an
lute:strand linkages between side-chains of
appropriate 5amino acid residues at positions 2 and
10. Interstrand linkages and their formation have been
discussed above, in connection with the explanations
above which can, for example, be disulfide bridges
formed by cysteine and homoeysteine residues at
opposite positions of the 13-strand; or het= bridges
formed  :ft by glutamie and aspartic acid residues
linking omithine and, respectively, lysine residues,
or by &Mamie acid residues linking 2,4-diaminobutyric
add residues located at opposite 13-strand positions
by amide bond formation. The formation of such
interstrand linkages can he effected by methods well
known in the art. For the formation of disulfide
bridges preferably. a solution of 10 equivalents of
iodine solution is applied in DNIF or in a mixture of
CH2C12 /WOK for I.5 h which is repeated For another 3h
with a fresh iodine SOIW1013 after filtering olthe
iodine solution, or in a mixture of DMSO and acetic
acid solution, buffered with 5% with Nal-1CO3 to pH
5-6 for 4h, or in water adjusted to pH 8 with
anuttonium hydroxide solution by stirring for 2.4h,
20or in ammonium acetate buffer adjusted to pH 8 in
the presence of air, or in a solution of NNW and trim-
bulyiphosphine (preferably Si) eq.). Detachment of the
fully protected linear peptide from :he solid support
is achieved by immersion of the reaction tubes, in
combination with the holder block and manifold, in
25reaction wells containing a solution of the cleavage
reagent (preferably 3 to 5 ml). Gas flow, temperature
control, agitation, and reaction monitoring are
implemented as described above anti as desired to
effect the detachment reaction. The reaction tubes, in
combination with the holder block and manifold, are
disassembled from the reservoir block, and raised
above the solution level but below the upper lip 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 times as above
with 3 to 5 ml of an appropriate solvent to extract
(wash out) as much of the detached product as
possible. The product  30 solutions thus obtained are
combined, taking care to avoid cross-mixing. The
individual solutions/extracts are then manipulated as
needed to isolate the final compounds. Typical
manipulations inbut are not limited Ici, evaporation,
concentration, liquid/liquid extraction,
acidification, hasification, neutralization or
additional reactions in solution. 5 The solutions
containing fully protected linear peptide derivatives
which have been cleaved off from the solid support and
neutralized with a base, are evaporated. Cyclization
is then effected in solution using solvents such as
DCM, DMF, dioxane, and the like. Various coupling
reagents which were mentioned earlier can be used for
the 10cyclization. The duration of the cyclization is
about 6-48 hours, preferably about 16 hours. The
progress of the reaction is fellowed, e. g. by RP-HPLC
(Reverse Phase High Performance Liquid
Chromatography), Then the solvent is removed by
evaporation, the 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 15miscible
solvents, in order to remove any excess of the
coupling reagent. Finally, the fully protected peptide
derivative is treated with 95% ITA, 2.5%1120, 2.5% T1S
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 20hours. The volatiles are evaporated to
dryness and the crude peptide is dissolved in 20% Act
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 deproteeted cyclic peptide derivative of formula
t is obtained as end-product. Alternatively the
detachment, cyclization and complete demo:eta:on 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 tiPl.C.
30 As mentioned earlier, it is thereafter possible, if
desired, to convert a fully deprotceted 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 conspound of foramtat or into a
different, pharmaceutically acceptable, salt. Any of
these operations can be carried out by methods well
known in the art.  31 The template starting materials
of formula 11 used in the processes of the invention,
pre starting materials therefor, and the preparation
Orthese starting and pre-starting materials are
described in International A4:iplication
PCIFIF3902/0171 I of the same applicants, published as
WO 02%070547 Al. The ft-hairpin peptidotnimetics of
the invention can be used in a wide range of
applications where inflammatory diseases or pulinanory
diseases or infections or immunological diseases or
cardiovascular diseases or neurodegenerative diseases
are 10mediated or resulting from SerinC 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 0-hairpin
peptidomimetics may be administered per se or may be
applied as an appropriate formulation together with
carriers, diluents or excipients well known M the art.
15 When used to treat or prevent diseases such as
pulmonary emphysema, rheumatoid arthritis,
osleoarthritis, atheroskierosis, psoriaris, cystic
fibrosis, multiple sclerosis, adult respiratory
distress syndrome, pancreatitis, asthma, allergic
rhinitis, inflammatory dermatoses, postangioplasty
restenosis, cardiac hypertrophy, bean failure or
cancer such 20as, but not limited to, breast cancer,
or cancer related to angiog,enesis or metastasis, the
1- hairpin peptidomitnetics can be administered
singly, as mixtures of several 0-bairpin
peptidomimeties, in combination with other
anti-inflammatory agents, or antimicrobial agents or
anti-cancer agents and/or in combination with other
pharinaceuticaliy active agents. The 0-hairpin
peptidomimetics can be administered per sc or as
pharmaceutical 25compositions. Pharmaceutical
composinons comprising 0-hairpin peptidoinimetics of
the invention may be manufactured by means of
conventional mixing, dissolving, granulating, coated
tablet.- making, levigating, emulsifying,
encapsulating, entrapping or lyophilizing processes.
30Pharmaceutical compositions may be formulated in
conventional manner using one or 



more physiologically acceptable carriers, diluents,
excipients or auxilliaries which facilitate processing
olthe active 0-hairpin peptidomitnetics into
preparations which can be used pharmaceutically.
Proper frirmuhition depends upon the method of
administration chosen.  32 For topical administration
the ft-hairpin penticlotnimeties of the invention may
be formulated as solutions, gels, ointments, cresams,
suspensions, etc. as are well-known in the art.
5Systemic formulations include those designed for
administration by injection, e.g. subcutaneous,
intravenous, inintrathecal or intraperitoneal
injection, as well as those designed for transdermak
transmucosal, oral or pulmonary administration. For
injections, the 13-hairpin peptidornimetics of the
invention may be lommiated in 10adequate solutions,
preferably in physiologically compatible buffers such
as Hink's solution, Ringer's solution, or
physiological saline buffer. The solutions may contain
formultitory agents such as suspending, stabilizing
and/or dispersing agents. Altematively, the [3-hairpin
peptidomimetics ofthe invention may be in powder form
for combination with a Silimble vehicle, e.g., sterile
pyrogent-free water, before use, IS For transmutes:if
atiminisiralion, penetrants appropriate to the barrier
to be permeated ar used in the formulation as known in
the art. For oral administration, the 13-hairpin
peplidominfeties olthe invention can be readily
20formulated by combining them with pharmaceutically
acceptable carriers well known in the art. Such
carriers enable the 1-hairpin peplidomimeties of ihe
invention lo be formulated as tablets, pills,
drage.es, 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, 25e. g.
lactose, sucrose, mannitol and sorbitol; cellulose
preparations such as maize starch, wheat starch, rice
starch, potato starch, gelatin, gum tragaeanth, methyl
cellulose, hydroxypropylmethyl cellulose, sodium
carboxymethylceitalose, and/or polyvinylpyrrolicione
(PVP); granulating agents; and binding agents.
lfdesired, desintegrating agents may be added, such as
cross-linked polyvinylpyrroNdottes, 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,
dc. In addition, flavoring agents. preservatives,
coloring agents and the like may be added.  33 For
buccal administration, the composition may take the
form of tablets, lozenges, etc., formulated as usual.
For administration by inhalation, the [i-hairpin
peptidornimeties of the invention are conveniently
delivered in form of an aeorosol spray from
pressurized packs or a nebulizer, with the use of a
suitable propellant, e.g. dichlorodifluorometliane,
trichloroflurometharie, carbon dioxide or another
suitable gas. in the e3.23C of a pressurized aerosol
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 bc 0formulated containing a powder mix of the
[3-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 glycerides. In addition to the fomtulat OHS
described previously, the rd-hairpin peptidoraimetics
of the invention may also be fbrinulated as depot
preparations. Such long acting formulations may be
administered by implantation (e.g. subcutaneously or
intramuscularly) or by 20intramuscular injection. For
the manufacture of such depot preparations the
p-hairpirt peptichmlimetics or 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!rt addition, other pharmaceutical delivery systems
may he employed such as liposomes and emulsions well
known in the art. Certain organic solvents such as
dimethylsulfoxide may also be employed. Additionally,
the [3-hairpin petaidomimeties 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 30established and are well known
by those skilled in the art. Sustained-release
capsules may, depending on their chemical nature,
release the compounds tbr a few weeks up to over 1 00
days. Depending on the chemical nature and the
biological stability of the therapeutic agent,
additional strategies for protein stabilization may be
employed.  34 As the 1i-hairpin pepctidornimetics 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 aciesptable salts tend to be more
soluble in aqueous and other protic, solvents than are
the corresponding free forms. The 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. 10For 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 fleet:ye
amounts to treat topical diseases without undue
15experimentation. For systemic administration, a
therapeutically effective dose can be estimated
initially from in vitro assays. For example, a dose
can be fin-mutated in animal models to achieve a
circulating p-hairpin peptidornimetic concentration
range that includes the 1059 as 20determined 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 arc well known in
the art. One having ordinary skill in the art could
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 p-hairpin
peptidornimetics of the invention which are sufficient
to maintain the therapeutic effect. Therapeutically
effective serum 30levels may be achieved by
administering multiple doses each day. In cases of
local administration or selective uptake, the
effective local concentration 0 the ft-hairpin
pepticlotnimetics of the invention may not be 3.elated
to plasma concentration. One having the ordinary skill
in the art will be able to optimize 



35therapeutically effective local dosages without
undue experimentation.  The amount of ll-hairpin
peptidormmetics administered will, of course, be
dependent on the subject being treated, on the
subject's weight, the severity of the affliction, the
manner of adtninistration and the judgement of the
prescribing physician. Normally, a therapeutically
effective dose of the II-hairpin peptidomimelics
described herein will provide therapeutic benefit
without causing substantial toxicity. Toxicity of the
ll-hairpin peptidomimetics of the invention can he
determined by standard 0pharmaceutical procedures in.
cell cultures or experimental animals, e.g., by
determining the LD50 (the dose lethal to 50% of the
population) or the LD100(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
:ffici animal studies can be used in formulating a
15dosage range that is not toxic for use in humans.
The dosage of the 3-hairpin pernichimimetics ofthe
invention ties 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 formidation, route of administration and dose
can be 20chosen by the individual physieiim in view of
the, patient's condition (see, e.g. Fingl et al. 1975,
In : The Pharmacological Basis of Therapeutics, Ch. 1,
p. l). The :following Examples illustrate the
invention in more detail hut are not intended to limit
its scope in any way. The following abbreviations arc
used in these Examples: ITE3TU: I
--henzo1riazoh.iyl4etramethyiurounum
hexalluorophosphatc (Knorr eta]. Tetrahedron Lea.
1989, 30,1927- 1930); HOBt: I -hydroxybenzotriazole;
DIEA: diisopropy/eThylamine; MOAT:;Laza-
-hydroxybenzotriazole; 30HATU:
0-(7-aza-henzotriazole-1-yl)-N,N',N',N'-tetrarticthylu
ronoi um  hexafluorophosphate (Carpine et rd.
Teirahedron Lea, 1994, 35, 2279-2281).  36 Examples 1,
Peptfde synthesis Examples 1 -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 191196 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 10disclosure.
Coupling of she first protected amino acid residue to
he resin 0.5 g 2-ehlorotritylchloride resin (Barbs et
al. Tetrahedron Lett 1989, 30, 3943-3946) 150,83
mMolig, 0.415 mmoll was filled into a dried flask. The
resin was suspended in CA-12C12 (2.5 ml) and allowed
to swell at room temperature under constant stirring
for 30 min, The resin was treated with 0.415 migoi
(leg) of the first suitably protected amino acid
residue (see below) and 284 tti (4eq) of
dliscpropylethylamine (1.11EA) in CH2C12 (2.5 mi), the
mixture was shaken at 25C ibr 4 hours. The resin
colour changed to purple 20and the solution remained
yellowish. The resin was shaken (C1-12C12
/1\4001-11DIEA : 17/2/1), 30 ml fir 30 min; then
washed in the following order with C1-12C2 (1x), DN1F
C1-12C12(18). Me011 (1 x), C142(212(1 x), Me0I-1 (1x),
C11-1202 (2x), EEO (2x) and dried under vacuum for 6
hours. Loading was typically 0.6-0.7 25 The following
preloaded resins WCIe prepared:
Fmoc-Pre-2-chlorotritylresin, Enloe-Asp
(Oti3t)-2-ohlorotritylresin,
Frhoc-Pro(5RPhe)-2-chlorotritytresin,
Frnoc-Leu-2-chlorotrityiresin,
firnoc-Glu(.00t)-2-chlorotrityiresin, FmocAsp(OtBL)
-2-chlorotritylresin,. Ernoc-Phe-2-chlorotritylresih.
Fnloc-Cdn(Trt)-2- 30chlorotritylresin, Fraoc-Ser
(OtBu) -2-chlorotritylresin, Finoc-Val--2-
ehiorotritylresi El, l'3noc-Thr(OEBn)
-2-chiorotritylresin and F.'moc-Ile-.2.-
chlorcaritylresin.  37 The synthesis was carried out
using a Syro-pentide 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 StepReagentTime
CI-12C12., wash and swell (manual)x I mm. 2DMF, wash
and swellI x 5 min 340 % piperidine/DME1 x 5 min.
104MAE, wash5 x 2 min. 55 equiv. Fame amino acieUDNAF 



+ 5 eq. HaTIJ -I- 5 eq. HOIti +5 eq. DIEAix 12C1 min.
156Miff; WaSil4 x 2 min. CH2C12, wash (at the end of
the synthesis)3 x 2 min. Steps 3 to 6 are repeated to
add each amino-acid. 20After the synthesis of the
fully protected peptide fragment had been terminated,
then subsequently either Procedure A or Procedure 13 ,
as described hereinbelow, was adopted, depending on
whether not inierstrand linkages (i. e. disulfide
P.-strand linkages) were to be formed. 25Procedure A:
Cyclization and work up of backbone cyclized peptides
Cleavage of the fully protected peptide fragment Alter
completion of the synthesis, the resin was suspended
in I ml (0.39 mMol) of 1% TPA in CI-12C12 (v/it) for 3
minutes, filtered and the filtrate was neutralized
with I ml (1.17 30el Mol, "3 eq.) of 2.0% DlEA in
CH2C12 (MO. This procedure was repeated twice to
ensure completion of the cheavage. An aliquot (200
pd.) of the filtrate was fully deprotected with 0.5ml
of the cleavage M :care containing 95%
trifitioroacetic acid FAL 2.5% water and 2.5%
triisopcopyisilane (TN) and analysed by reverse
phase-LC MS to monitor the efficiency of the linear
peptide synthesis.  38 eve/Lotion qtrthe linear
peptide The hilly protected linear peptide was
dissolved in DMF (8 ml, conc. It) mg/ma Two eq. of
HAITI (0.72 mMol) in I trd of Div117 and 4 eq. of DIEA
(1.44 triMol) in iml of DMF were added, and the
mixture was stirred at room temperature for 16 h. The
volatile was evaporated to dryness. The crude cyclised
peptide was dissolved in 7 ml of CH2C12 and extracted
with 10% acatonitrile in water (4.5 int) three times.
The C}-12C12 layer was evaporated to dryness.
Deprotection and purification of the cyclic peptide
10The cyclic peptide obtained was dissolved in 3 nil
ofthe cleavage mixture containing 95% trifluoroacetie
acid (1TA), 2.5% water and 2.5% thisopropylsilane
(TIS). The mixture was left to stand at 20C2 for 2.5
hours and then concentrated under vacuum. The crude
peptide was dissolved in 20% AeOH in water (7 ml) and
extracted with diisopropylether (4 ml) three times.
The aqueous layer was collected and evaporated to
dryness, and the residue was purified by preparative
reverse phase LC-MS. After iyophilisation the products
were obtained as white powders and analysed by LC MS.
The analytical data comprising purity after
preparative HPLC and ESLIVIS are Shown in Table I. 20
Analytical method: Analytical HPLC retention times
(RI. in minutes) were determined using an Jupiter
Proteo 90A, 150 x 2.0 mm, (cod. 00F4396-B0 -
Phenomenex) with the following solvents A (H20 L 0.1%
TEA) and B (C113CN + 0.1% TFA) and the gradient: 0
min: 95%A, 5%B; 2520 min: 40%A 60%B; 21-23 min: 0%A,
100%B; 23.1-30 mirr 95% A, 5%B, Procedure B:
Cyclization and work up of hack hone cyelized peptides
having disulfide strand linkages 30Pb,"rnatiom, of
disidfide if-strand linkage After completion of the
synthesis, the resin was save:led it: .3 ml of dry
[Air for 1 ft Then 10 eq. of iodine solution in DMF (6
ml) 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.;ml) 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 linkage,
the resin was suspended in 1 nil (0.39 mMol) of 1% TFA
in C1-12C12 (v/v) for 3 minutes and filtered, and the
filtrate was neutralized with 1 ml (1.17 EIIM01, 3eq.)
of 20% DEEA in CH2C12 (WO. This procedure was repeated
twice to ensure completion of the cleavage. The resin
was washed with 211n of CH2C12. The CI-12C12 layer was
evaporated to dryness. The fully protected linear
peptide was solubilised in 8 ml of dry DMF. Then 2 eq.
of 11ATU 1[3 div DMF nil ) and 4 eq. 0 f DWEA in dry
[IMF (1 ml) were added to the I 0peptide, followed by
stirring for 16 h. The volatiles were eva.porated to
dryness. The crude eyelised peptide was dissolved in 7
ml of CF1202 and extracted with 10% acetonitrile in
water (4.5 ml) three times. The C112C12 layer was
evaporated to dryness. To &protect the peptide nifty,)
ml of E.:savage cocktail TEA:M:1420 (95:2.5:2.5) were
added, and the mixture was kept for 2.5 h. The
volatile was eva.porated to dryness and the 15 crude
peptide was dissolved in 20% Ac014 in water (7 mil 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 HSI20MS analytical method as
described above. The analytical data comprising purity
after preparative HPLC and ESE-MS are shown in Table
1. Examples 1-45, 52-63, 65-67, 70-71, 75414, 129,
131-162 and 179496 are shown in Table 1. The peptides
were synthesized shirting with the amino acid Pro
which was 25grafted to the resin. Starting resin was
Emec-Pro-2-chlorotrifyl 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-PI I
-P1O-P9- P8-P7-PO-P5-P4-P3-P2-0 . 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 .30from the resin, sub ject:cc(
lo the disulfide bridge formation, cyclized.
&protected and purified as indicated in procedure B.
Ex. 82. 123, 149, 159, 61 and 178 were cleaved from
the resin as :ridiculed in procedure B. The disulfide
bridges were formed using the foliowing procedure: The
crude product was solubilised in a ammonium acetate
buffer 0. I M (pH adjusted to 8) (concentration: 1mg
of crude product per m E. The mixture was stirred a!
roam  40 temperature in presence of air. The reaction
was monitored by reverse phase ' After reaction
completion, the solution was evaporated to dryness and
the residue purified by preparative reverse phase
LC-MS. 



The cyclisation of the backbone was perfomed as
indicated in procedure A. The deproteption was
performed using the following procedure: To deprolect
the peptide fully, 5 nil of cleavage cocktail
TEA:H20:Phenoan Ethanedithiol (82.5:5:5:5:2.5) were
added, and the mixture was kept for 5h at room
temperature. The peptide was precipitated by addition
of cold diethyiether (10m1). After 10centrifugation,
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
iyop idisation the products were obtained as white
powders aridanal sed by FM-MS analytical method as
described above. Ex. 7, 8, 104-111, 132, 134, 135,
139, 142, 147, 154 and 156 were cleaved from the
resin, eyelized, deprotected and purified as indicated
in procedure A. EIPLC-retention times
(minutes)determined using the analytical method as
20described above: Ex, 1(1537), Ex. 2(11.54). Ex.
3(782), Ex. 4(862), F(16.51), Ex. 6 (13.67), Ex.
7(361). 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), Et 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), Et 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), Lx, 77 (5.15), Et 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), Lx, 86
(13.78), Et 87 (13.98), Ex. 88 (14.35), Et 89 (15.21),
Ex. 90 (14.72), Ex. 91 (11.97), Ex. 92 (11.77), Ex. 93
(15.25), Ex. 94 (1/1.61), 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  41
(20.53), Ex. 103 (14,14), lErt, 104 (11.60), Ex. 105
(I1.90), EX 06 (11.63), Ex. 107 (11.78), Ex. 108
(13.03), Ex. 109 (15.22), Ex, 110 (12.10), Ex. 111
(12.10), Ex. 112 (5.19), Ex. 113 (5.67), Ex, 14
(5.55), Ex. 129 (17.22), Ex. 131 (11.97), Ex. 132
(13.56), Ex, 133 (14.57), Ex. 134 (14.72), EL 135
(17.53), Ex. 136 (18,23), Ex, 137 (14.72), Ex, 138
(14.35), Ex. 139 (15.10), Ex. 140 (11.11), Ex. 141
(5.71), Ex, 142 (13.97), Ex. 143 (1194), 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. 51 (20.72), Ex. 152 (21.38), EN. 153
(17.97), Ex. 154 (16.58), Ex, 155 (19.46), Ex. 156
(15.66), Ex. 157 (22.04), FAL 158 (15.65), Ex. 159
(17.89), Ex. 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
(9.94). 15Example 46 is shown in Table I. The peptide
was synthesized starting with the amino acid Pro which
was grafted to the resin. Starting resin was
Finoc-Pro-2-chlorotray1 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-ProDAsp(OtBu)-P1
1-P10-89-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the
disulfide bridge was 20formed, and the peptide was
cleaved from the resin, cyclized, deproteeted and
purified as indicated in procedure B. IPLC-retention
time (minutes) wasmined using the analytical method
described above: Ex, 46 (8.91). Example 47 is shown in
I'abie I. The peptide was synthesized starting with
the amino acid Asp which was grafted to the resin.
Starting resin was Finoe-Asp(12,113t0-2- chlorotrity1
resin, which was prepared as described above. The
linear peptide was synthesized on solid support
according to procedure described above in the
following 30sequence: Resin- Asp(OtEsu)Stre-P1 I -P I
0-P9-P8-1)7-P6-P5-P4-P3-P2-P . Thereafter the
disullidc bridge was formed, arid the peptide was
cleaved from the resin, cyclized, deproteeted and
purified as indicated in procedure B. 11P LC
-retention time (minutes) was determined using the
analytical method as described above: 35Ex. 47 (7.29).
42 EXEM3piC 48 is shown in Table 1. The peptide was
synthesized starting with the amino acid Pro(SRPhe)
which was grafted to the resin. Starting resin was
Fmoc-Pro(5RPhe)-2- chiorotrityl resin, which was
prepared as described above. The linear peptide was
synthesized on solid support according to procedure
described above in the thltowing  5 sequence:
Resin-Pro(5RIthe)-Ltr o-P1
-P10-P9-PS-P7-P6-P5-P4-P3-P2-Pl. Thereafter the
disulfide bridge was formed, and the peptide was
cleaved from the resin, eyelized, deprotected and
purified as indicated in procedure B. HPLC-retention
time (minutes) was determined using the analytical
described above: ExAS (10,07). l0 Example 49 is shown
in Table 2, The peptide was synthesized starting with
the amino acid Pro which was grafted to the resin.
Starting resin was Parioe-Pro-2-chiorotrhyl 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- t:,Alai? l-PiO-P9-P8-P7-P6-P5-P4-P3-P2-Pi,
Thereafter the disulfide bridge was formed, and the
peptide was cleaved from the resin, cyclized,
demotected and purified as indicated in procedure B.
HPLC-retention time (minutes) was determined using the
analytical method described above: 20Ex.49 (8.09);
Example 50 is shown in Table The peptide was
synthesized starting with the amino acid Pro which was
grafted to the resin. Starting resin was
Ihnoe-Pro-2-ehlorotrityl resin, which was prepared as
described above.  [he linear peptide was synthesized
en solid 25support according to procedure described
above in the following sequence: Resin- Pro-  lc-P11-P
10-P9-P8-137-P6-P5-P4-P3-P2-P I. Thereafter the
disulfide bridge was formed, and the peptide was
cleaved from the resin, eyclized, deprometed and
purified as indicated in procedure B.
30E{PLC-retension time (minutes) was determined using
l.he analytical described above: Ex.50 (9.78). Example
SI is shown in Table I. The peptide was synthesized
starting with the amino 



acid Lou which was grafted to the resin. Starting
resin was Finoc-Leu-2-ehlerotrityl which was prepared
as described above. The linear peptide was synthesized
on solid  support according to procedure described
above in the fifflowing sequence:
Resin-Leu'9Pro-P11-P10-P9-138-07-P6-P5-N-P3-P2-P1.
Thereafter the disultide bridge was formed, and the
peplide was cleaved from the resin, cyclized,
deprotected and purified as indicated in procedure B.
511PLC-reteraion time (minutes) w is determined using
the analytical method described above: Ex.51 (8,94);
Example 64 is shown in Tribie 1. The peptide was
synthesized starting with the amino 10acid (Hu which
was grafted to the resin. Starting resin was
Fmoc-Glu(OtBut)-2- chlorolrityl 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-Clut011iu))1ProsP11-P10-P9-P8-P7-P6-P5-P4-03-P2-
Pl. Thereafter the disulfide bridge was formed, and
the peptide was cleaved from the resin, cyclized,
15deprotected and purified as indicated in procedure
B. 11131X-retention time (minutes) was determined
using the analytical method described above: 64
(13.17). 20Example 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 Frnoc-A
sp(OEBt)-2- chlorotrity1 resin, which was prepared as
described above. The linear peptide was synthesized
or, solid support according lo procedure described
above in the following sequence:
Resin-Asp(OtBu)-DAla-P11-P I
0-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the
25disulfide 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 (12.14). 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- rld-P11-P
10-P9-P8-P7-06-P5-P4-03-P2-P I. Thereafter the
disulfide bridge was  44 formed, and the peptide was
cleaved from the resin cyclized, deprotected and
purified as indicated in procedure B. EIPLC-retention
time (minutes) was determined using the analytical
method described above: SEx, 69 ( 2.97). 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 Eame-Pro-2-chlorotrityl
resin, which was prepared as deSCribCd above. The
linear peptide was synthesized on solid 10support
according to procedure described above in the
following sequence: Resin-Pro- uThr(OtBu)-P I 1-N
0-P9-P8-P7-P6-P5-P4-P3-P2-Pl. Thereafter the disulfide
bridge was formed, and the peptide was cleaved from
the resin, cyclized, &protected and purified as
indicated in procedure B.      HPLC-retention time
(minutes) was determined using the analytical method
described 15above: Ex. 72 (13.34). Example 73 is shown
in Table .1. The peptide was synthesized slaTting with
the amin.o acid Pro which was grafted to the resin.
Starting resin was Fnme-Pro-2-chlorotrityl resin,
20which was prepared as described above. The linear
peptide was synthesized on solid support according to
procedure described above in the following sequence:
Resin-Pro-       1-P I 0P9-P8P7P6-P5-P4N-P2-Pi.
Thereafter the disulfide bridge was formed, and the
peptide was cleaved from the resin, cyclized,
deprotected and purified as indicated in procedure 13.
IIPLC-retention time (minutes) was determined using
the analytical method described above: Ex. 73 (9.78),
Example 74 is shown in 7rible I. The peptide was
synthesized starling with the amino 30acid Leo which
was grafted to the resin. Starting resin was
Finoc-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-LeeDPP1 -P1
0-P9-P8-137-P6-P5-P4-P3 -92-P1. Thereafter the
disulfide bridge was formed. and the peptide was
cleaved from the resin, cyclized, deprotected and
purified as indicated in procedure II.  -15
HPLC-retention tune (minutes)e ermined using the
analytical method described above: Ex. 74 (8.94),
5Example 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
Finec-Pm-2-chlorotrityl resin, which was prepared as
described above. The linear peptide was synthesized on
solid support according to procedure described above
in the thllowing sequence: Resin-ProDAsp(01:80-P1 I
-Pi 0-P9-P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the
disulfide bridge was 10formed, and the peptide was
cleaved from the resin, cyclized, deprotected and
purified as indicated in procedure 13. HPLC-retention
time (minutes) was determined using the analytical
method described above: 



Ex, 115 (4. 15 Example 116 is shown in Table I. The
peptide was synthesized starting with the amino acid
Pro which was grafted to the resin. Starting resin was
Frnoc-Pro-2-chiorotrilyi 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-
20DPhe-P11-P10-P9-P8-P7-P6-P5-P4-P3-P2-Pl. Thereafter
the disulfide bridge was formed, and the, peptide was
cleaved from the resin, cyclized, deprotected and
purified as indicated in procedure B. HP1E-retention
time (minutes) was determined using they ical method
described above: 25Ex, 116 (5.98). Example 117 is
shown in Table I. The peptide was synthesized starting
with the amino acid Pro which was wafted to the resin.
Starting resin was knoe-Pm-2-chlorotrityl resin, which
was prepared as described above. The linear peptide
was synthesized on solid 30support according to
procedure described above in :he following sequence:
Resin-Pro- DArg(Trt)-P11-P
10-P9-P8-P7-P6-P5-P4-P3-P2-Pl. Thereafter the
disulfide bridge was formed, and the peptide was
cleaved from the resin, cyelized, deprotected and
purified as indicated in procedure B. HP1E-retention
time (minutes) was determined using the analytical
method described above:  46 E. 117 (448). 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
Firtoc-Pro-2-ehlorotrityl resin, 5which was prepared
as described above. The linear peptide was synthesized
on solid support according to procedure described
above in the following sequence:
Resin4'roDSer(OtBii)-P11 -P
IO-P9-P8-117-P6-P5-P4-P3-P2-Pl. 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]. The peptide was synthesized starting
with the amino 15acid Pro which was grafted to the
resin. Starting resin was Ftnoc-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-ProDVal-PII -Pi
0-P9-PS-P7-P6-P5-134--P3-02-P I. Thereafter the
disulfide bridge was formed, and the peptide was
cleaved from the resin, cyclized, deprotected and
purified as 20indicated in procedure B.
TEPTC-retention time (minutes) was detcrnii ned using
the analytical method described above: Ex. 119 (5.47).
25Example 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
1-1rnocPro-12-chiorotrilyi 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-ProPicP0-P9-P8-P7-P6-P5-N-P3-P2-Pl. Thereafter
the disulfide bridge was formed, 30and the peptide was
ilea:veil from the resin, cyclized, deproteeted and
purified as indicated In procedure B. IIPTC-retentiott
time (minutes) was determined using the gradient
method I described above: Ex. 120 (5.48).  47 Example
121 is shown in Table I. The peptide was synthesized
starting with the amino acid Asp which was grafted to
the resin. Starting resin was Fmoc-Asp(OrBu)-2-
ehlorotrityl resin, which was prepared as described
above: The linear peptide was synthesized on solid
support according to procedure described above in the
fifflowing sequence: Res in-Asp(OtBu)-pPro-P11-P 1
1-P10-P9-138-P7-P6-P5-P4-P3-P2-Pl. Thereafter the
disulfide bridge was Formed, and the peptide was
cleaved from the resin, eyclized, deprotected and
purified as indicated in procedure B. HPLC-retention
titne (minutes) was determined using the analytical
method described above: 10Ex, 121 (4.56). Examples 122
and 167 are shown in Table 1. The peptides were
synthesized starting with the amino acid Phe which was
grafied to the resin. Starling resin was Finoc-Phe-2-
chlorotrityl resin, which was prepared as described
above. The linear peptides were 15synthesized on solid
support according to procedure described above in the
following sequence: Resirt4'he2Pro-P i 1-Pi
0-P9-P8-P7-P6-P5-P4-P3-P2-PI. Thereafter the disulfide
bridge was formed, and the peptide was cleaved from
the resin, cyclized, deprotected and purified as
indicated in procedure B.       1-1PLC-retention time
(minutes) was determined using the analytical method
described 20above: Ex, 122 (5.75); 167 (5.75).
Examples 123, 164, 169, 170, 172, 173, 175, 177 and
178 are shown in Table I. The peptides were
syrithcsitcrd starting with the amino acid Gin which
was grafted to the 25resin. Starting resin was
Finoc:-Ciln(Tr0-2-chiorciftityl 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(Irt)-pPro-P11-P10-139-
P8-P7-P6-P5-P4-P3-P2-P1. Thereafter the disulfide
bridge was formed, and the peptide was cleaved from
the resin, cyclized, cleprolected and purified as
indicated in procedure 30ft. 11PLC-retention time
(minItt'S) was determined using the analytical method
described above: Ex, 123 (4.35), 164 (13.20), 169
(16.51), 1704 57), 172 (16.7857), 175 (15.94), 177
(16.78)" l78 (1 7.45).  



Example 124 is shown in Table The peptide was
synthesized starting with he amino acid Ser which was
grafted to the resin. Slarting resin was
Frnoc-Ser(OtBu)-2-chloretrityl 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-
5Ser(OtBii)--nPro-Pi I
-P10-P9-P8-P7-P6-P5-P4-P3-P2-Pl. Thereafter the
disulfide bridge was formed, and the peptide was
cleaved from the resin, cyclized, deproteeted and
purified as indicated in procedure B. 1-1PLe-retention
time (minutes.) was determined using the analytical
method described. above: 10Ex, 124 (4.46). Example 125
is shown in. ThhIe 1. The peptide was synthesized
starting with the amino acid Val which was grafted to
the rosin. Starting resin was
Faloc-Val--2-ehlorotrityl resin, which was prepared as
described above. The linear peptide was synthesized on
solid 15support according to procedure described above
in the following sequence: Resin-Val- DPro-P11-P l
-210-P12-P8-P7-P6.-P5-P4-P3.-P2-P1. Thereafter the
disulfide bridge was formed, and the peptide was
cleaved from the resin, cyclized, deproteeted and
purified as indicated in procedure B.
HPLE-retention time (minutes) was determined using the
analytical method described 20above: Ex. 125 (15.42).
Example 126 is shown in Table I. The peptide was
synthesized starting with the amino add Thr which was
grafted to the resin. Starting resin was
Frnoc-111nfOtBu)-2- 25ehlorotrityl 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-ThriGiBui-PThr(OtBu)-P I I
-P10419-11"8-P7-P6-P5-N-P3-11i2-P . 'thereafter the
disulfide bridge was formed, and the peptide was
cleaved from the resin, cyctized, deprotected and
purified as indicated in procedure B. 30HPLC-retention
time (minutes) was determined using the analytical
method described above: Ex, 126(435).  48
GlidOtB10-2-ehlorotrityl resin, which was prepared as
described above. The linear peptides were synthesized
on soiid supped. according to procedure described
above in the following sequence:
Resiii'Glu(OtBu)DLys(Boc)_Pi LPI
04'9-P8-P7-116-135-134-P3-22- PT Thereafter the
disulfide bridge was 'firmed, and the peptide was
cleaved from the 5resin, cyelized, &protected and
purified as indicated in procedure B. 1321,C-retention
time (minutes) was determined using the analytical
method described above: Ex_ 127 (4.10, 163 (14.9365
(14.401,174 (12.73). 10Example 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 Fmots-Thr(OtBo)-2- chlorotrilyi rosin. 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(OtI3u)-E'Phe-1111-P1
-P10-P9-P8-917-P6-115-P4-P3-112-Pl. 15Thereafter the
disulfide bridge was formed, and the peptide was
cleaved from the resin, cyclized, deprotected and
purified as indicated in procedure fit MX-retention
time (minutes) was determined using the gradient
method t described above: Ex. 128 (5.26). 20 Example
130 is shown in Table I. The peptide was synthesized
starting with the amino acid Pro which was grafted to
the resin. Starting resin was Frooe-Pro-2-ehlormrityi
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- 25L'Eshi-fi 11-P i
0-P9-P8-P7-P6-P5-P4-P3-P2-P I. Thereafter the
di-sulfide bridge was formed, and the peptide was
cleaved from the resin, oyelized, deproteeted and
purified as indicated in procedure B. tiPIX-retention
time (minutes) was determined using the analytical
method described above: 30Ex.130 (14.79).   4 triple
166 is shown in Table I. The peptide was synthesized
starting with the amino acid He which was grafted to
the resin. Starting resin was Entoc-Ite-2-chiorotrity
I resin, which was prepared as described above. The
linear peptide was synthesized on solid support
according to procedure described above in the
following sequence:  50   he-P
1-P10439-Pg-P7-P6-P5-13/4-P3-P2-P I . Thereafter the
disulfide bridge was formed, and the peptide was
cleaved from the resin, cyclized, deprometed and
purified as indicated in procedure B. HPLC-reteation
time (minutes) was determined using the analytical
method described above: Ex, 166 (16.80). Example 168
is shown Table I. The peptide was synthesized starting
with the amino acid Asp which was grafted to the
resin. Starting resin was Fincicsp(OtBu)2 ehloretrityl
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-AsprOtBut-pPro4P11-P10-P9-P8-P7-P6-P5-N-P3-P2-?1
, Thereafter the disulfide bridge was Mimed, and the
peptide was cleaved from the resin, cyclized,
deproteeted and purified as indicated in procedure B.
15FLPLC-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
Gin which was grafted to the resin. Starting resin was
Fmoc-GIMT2-0-2- 20ehlorotrityi resin, which was
prepared as described above, The linear peptides were
synthesized on solid support according to procedure
described above in the following sequence:
Resirt-Gln(Tr)POIn(Trt)-P I-P
0-P9-P8-P7-P6-P5-N-P1-P2-P . Thereafter the disulfide
bridge was formed, and the peptide was cleaved from
the resin, eyelized, denrotecied and purified as
indicated in procedure B. 25(-{PLC-retention time
(minutes) was determined using the analytical method
described above: 
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IL Preparation of the peptide samples.   Lyophilized
peptides were weighed on a Microbalatiee (Mettler
MIT5) and dissolved in sterile water to a final
concentration of 1 inlY1 unless stated otherwise.
Stock solutions 5were kept at -1-4C, light protected.
2.2. Enzymatic assays Enzyme and substrate conditions
were as indicated Table 2. 10Kinetic measurements were
made in a total reaction volume of 100 id in 96 well
flat bottomed plates ((reiner) on a ()ethos plate
reader (Mean). The enzyme was combined with the
peptides (inhibitors) in a buffer containing 100mM
ilEPES (pH 7.5), 50mM 0302, 0.025% Tween20, 5% rymso,
md I En1V1 of the substrate. The rate of substrate
hydrolysis was measured by monitoring the change in
absorbance at 405 nun over 30 15minutes to verify
linearity of the reaction curve. The average rate from
minute I 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 Texan. IC.50% calculations were made
using Cdrafit (version 5.0.10) from Erithidcus
Software by fitting inhibition data from 6 different
inhibitor 20concentrations to a 4-parameter equation:
1.00%  In this equation s is the slope factor, x is
the inhibitor concentration and, y is % inhibition at
a given concentration of the inhibitor. Km/K,
determination The K", for the serine protease
substrate was determined from a Link plot 



(Grafit v5). The K, values for inhibitors were
calculated using the formula IC -
IC50%/(14-(isubsmitel/K",)).    Increasing
concentrations of substrate were reacted with the
enzyme and the rate of each 30reaction (AllSiinSec)
was plotted vs. substrate concentration. The
reciprocal plot (Duey/eager-Burke) was also plotted to
give K," and V",", (inset) (see ref  59 Table 2
Enzyme; Supplier     lase from human nentrophils/
Serva CathepsinG, from human neuirophi is Enzy-me1 1
Coseentratioa1 in assay Substrate/ Supplier N-
Met-Ala-Pro- Val - nitroanilide /Sigma
N-Sueelnyl-Ala-ProPhe-p-rtilroartilide Substrate
concentration in assay (mM)  0.6 Intl/reaction rril.11
reaction   CAS or. 107200-92-0  Sigma  Catbiochem
Trypsin, Iodination gm de, from human pancreas, CAS
nr. 9002-07-7 1al/reaction NBenzoyl-Ara-poitroanilide
Sigma 0.32 CaIblochern    Chymase, from human skin 9
mUlreao on N-Socoinyl-Ala-ProPherpgiltroanilide
Calbiochem  Sigma  Thrombin, from Human Plasma, high
activity, CAS or. 9002-04-4 100 nu_caution
Benzoyl-Phe-Nal-Argpmitroanilide Caibioehern .s
Calhiochem    



Chyinotrypsim from 1.6 micreS1/N-Succiny1-Ala-Pro-
human pancreas reactionPho-p-nitroimilido  CAS or
9004-07-3  Sigma  Calbiochem    Coagulanon Factor Xa,
from Liman plasma, CAS in. 9002-05-5 0.4m1/reaction
Methoxycarbonyl-D-Nlc-Gly-Arg-p-nitroantlid
CaIbioehem  Ruche  Ttyptase, from human lung I
2.5mUlreaction N-Benzoyi-rg-u- nitroanilide
Calbiochein  Sig,ma  Urokinase from human urine/ Sigma
Aldrich 250 rill /reacti on Pyroglu-G;y-Arg-
pnitroanilide x FICI 0.5 CAS nr. 90:39-53-6     60
Cytidoxicity assay The cytotoxicity of the peptides to
UCLA cells (Ace:S7) and COS-7 cells (CRC- l 651) was
5 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 7.08103 and,
respectively, 4.5x 103 cells per well and grown in
96-well mierotiter plates for 24 hours at 37C at 5%
CO2. At this point, Eittle zero (Tz) was determined by
MIT reduction (see below),The supernatant of the
remaining wells was discarded, and fresh medium and
the peptides in 0serial dilutions of 12.5, 25 and 50
uM were pipe:red into the wells. Each peptide
concentration was assayed in triplicate. Incubation of
the cells Was continued for 48 hours at 37C at 5% CO2.
Wells were then washed once with phosphate buffered
saline (PBS) and subsequently 100tl fs4TT reagent (0.5
mg/m1 in medium RPM] 1640 and, respectively, DME.M)
were added to the wells. This was incubated at 37C For
2 hours and subsequently the medium was aspirated and
100 p.1 isopropanol were added to each well. The
absorbance at 595 ran. of the soh:hihied product was
measured (01)595peptide). For each concentration
averages were calculated from triplicates. The
percentage of growth was calculated as follows,
(00592-,peptide-00595Tz-OD595Erripty well) /
(OD325TzOD5,)5Emioty welt) a 100% and was plotted flu
each pep:ide concentration. 20Their 50 values (Lethal
Concentration, defined as the concentration that kills
50% of the cells) were determined For each peptide by
using the trend fine [unction of EXCEL (Microsoft
Office 2000) for the concentrations (50, 25, 12.5 and
0 ;_itc1), the corresponding growth percentages and
the value --50, (=TR END(C50:CO3%50:%0,-50)). The CI
50 (Growth Inhibition) concentrations were calculated
for each peptide by using a trend line function for
the concentrations (50, 23, 12.5 and 0 tig/mi). the
corresponding percentages and the value 50, (=TREND
(C20:Cii,,1:450:942,50).  



61 2.4. HCEBolysis The peptides were tested for their
hemolyile activity against human red blood cells
(IIRBC). Fresh h.F.BC were washed three times with
phosphate buffered saline (PBS) by centrifugation for
10 min at 2000 x g. Peptides at a concentration of 100
uM were 5incubated with 20% viv hRBC for I hour at
37C. The final erythrocyte concentrationwas
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-I00 in 14,0. The
samples were centrifuged, the supernatant was 20-fold
diluted in PBS buffer and the optical density (OD) of
the sample at 540 atszl was measured. 10The 100% lysis
value (005401120) gave an 0D54e of approximately
1.3-1.8. Percent liernolysis was calculated as
follows: (0D540istptidel0D5421420) x100%. 2,5 Plasma
stability 40.5 id of plasma/albumin solution were
placed in a polypropylene (PP) tube and spiked 15with
45 ul of compound from a 100 inft,4 solution 13,
derived from 135 of PBS and 15 M1 of 1 REM peptide in
PBS, pH 7.4. 150 td aliquots were transferred into
individual wells of the 10 kDa filter plate (Millipore
MAPPB 1010 Biontax membrane). For "0 minutes
controls": 270 pi of PBS were placed in a PP tube and
30 ul of stock solution B was added and vortexed. 150
til of control solution were placed into one well of
the titter plate 20and served as "filtered control".
Further 150 td 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
.37C. Plasma samples (rat plasma: Harlan Sera lab UK,
human plasma: Biutspendezentrum Zurich) were
centriruged at least for 2 h at 4300 rpm 43500 g)
25and I 5C in order to yieid 100 pi filtrate. For
"serum albumin"-samples (freshly prepared human
albumin: Sigma A-4327, rat albumin: Sigma A-6272, all
at 40 inn/m1 concentration in PBS) approximately l
hour of centrifugation was sufficient. The filtrates
in the receiver PP plate were analysed by laC/MS as
foilowes: Column: Jupiter CIS (Phenomenex), mobile
phases: (A) 0.1 % formic acid in water and (B)
acetrinitrile, .30gradient: 5%-100% (8) in 2 minutes,
electrospray ionization, 1VR.M 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 I and 2 by: 100-( 100 x
:r60." rc.). The average from these values was then
calculated.  62 2.6. Phanuacokinetic study (PK)
Pharrnacakindic study after single al (garage) and
Mlravemws administration in rats Pharmacokinetic study
after single intravenous (.v.) and oral (p.o., gavage)
administration was performed for the compound of
Example 75 ('Ex. 75"). 332 g ( 10 5NO male \Vistar
mice obtained from RCC Ltd, Laboratory animal
Services, CH-44E4 F011insdorl, Switzerland were used
in the study. The vehicle, physiological saline, was
added to give a final concentration o12.5 mglmi of the
compound. The volume was 2 mi/kg iv. and 10 mUkg pm.
and the peptide Ex, 75 was injected to give a final
intravenous dose of 5 Ifigikg and an oral dose of 50
mg/kg. Blood samples (approx. 0,24 10ml) were taken
following the schedule below at different time points
into heparinized tubes by automated blood sampling
using the DiLab AceuSampler. When a problem cowed
during automated blood sampling, blood was sampled by
retro-orbitzd bleeding under light iscifluane
anesthesia. Samples where taken at the following time
points: 0, 5 mm (only iv,), 15, :30 min and I, 2, 4,
8, 16, 24 and 36 (only p,o.) hours and added to
15heparinized tubes. Plasma was removed from pelleted
cells upon centrifugation and frozen at 80C prior to
HPLC-MS analysis. Preparation of the plasma
calibration samples "Blank" rat plasma from untreated
animals was used. Aliquots o (*plasma of 0.1 ml each
20were spiked with 50 ng of propranolol (Internal
Standard, IS), (sample preparation by solid phase
extraction on OASiSs H1.13 cartridges (Waters)) :Ind
with known amounts of Ex. 75 in order to obtain 9
plasma calibration samples in the range 5 - 2000
tig/ml. The OASIS(r) HLB cartridges were conditioned
with 1 nil of methanol and then with 1 ml of 1% NH3 in
water: Samples were then diluted with 400 illNET, in
water and loaded, 25The plate was washed with I ml
ofmethanol/1% NH j in water 5/95. Elution was
performed using I ml of 0.1% ItTA in methanol. The
plate containing eluates was introduced into the
concentrator system and taken to dryness. The residues
were dissolved in 100 ul of formic acid
0.1%/acetonitrile, 95/5 (v/v) and analysed in the
HPLCIMS on a reverse phase analytical column (Jupiter
C18, 50 x 2.0 30mum, 5 pm, Phencimenex), using
gradient elution (mobile phases A: 0.1% formic acid in
water, B: Acetonitrile; from 5azisH to 100%B in 2
min.). Prirptplasma samples From each sample (00 pi of
plasma were taken for the extraction. If the volume
was less than IGO pl the appropriate amount of "blank"
mouse plasma was added in order to keen  63 the matrix
identical to the cal ?ration ne.S.arnpis were ttn
spiked viSind processzed as described for the
calibivinn curve, heation PK nalysis was performed on
pool'tnsing thesoware PK 



solutions Itirm (Summil Research Service., MOIM'OM.,,
CO .;.{ t 401 USA), the area under the curve AUG was
eatcOated by the fines trape8Jaidal rut*, AUC"..." was
estithated as (Alb (Ix eliminsion tkkttcolstant.),
At,[(:,.."4 is the SUM Of A1JC,:t4 and 10tiiaton haUhe
was 0:110Mded by the 1i:1:ism' NgNSSiOri nal 'least
three data points   rtng the dimination phase. The
thne intervals selected for the hal F.-litO
deteminations were esatluated bw the correlation
coefficient (6, which should he at least above O.R5
and most oplitnaUy Thvw % Ine;,.),..Se, Of
administration tho initial concentration it was
determined by extrapolation of the curve thwugh the
first two time points, HI-1811y l
5bioavailabilityadminktration was calculated from the
normalised Atic;.;""; natio aner Ip. versus L.
administration. 3.0 Renit The re::,ifits. of the ox
erlments described t5 above, are indicated in 'able 3
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Pu  178   8   pu 6  pu  PII Pu  Pu I vo oot insdku  0
Pll  Z I  57_  Pll  en pu ON Pll  Pll  Pll  pu 00 0  8
0  pu 8  pu  pu pu pu Elastase IC50 (nmol) 81 81  91
SI  L  171  Z I  11  11  1  01  01  



6  5'8   Z.8  57.   I'L  1.  9  9 I521  17Z Cathepsin
G 1050 (nmol) 56I0Z 63.4 at 100 tiM pu 28 at 100 tiM %
5LITZ  pu %oo IF L  Pu  52 at 100 % pu pu I pu pu %
F\111 001W 95  27 at 100 MM % 52 at 100 tiM % 46 at
1001.1M Pu  % 1/\111 001 lu cc  pu 55 at 100111\4 % pu
pu Pu  X LL7 I on I 117I  Ztd  (VI  M71  S17 I  917I
LVI  8t1.  6171  051  151  1ZS!  51  



1751  55I  95I  LS I  8SI  651  091  191  Z9 I  I91
72 pvti 0rn m swig -ottioH Pu  Pu  pu pu Pu pu pu pu
pu Pu Pu pu Pu PIT pu Pu , Cyto- toxicity LC50/ GI50
Hela cells Pu pu pu pu pu PIT pu pu pu pu pu pu PIT
PIT pu pu C) _6 0. 



4E pu pu pu Z'O  917 Z12. pu Pu  pu pu 01 pu LI ci pu
0 0 (4 2 .. 00 pu PII pu 1' I l L'S  Vol pu pu pu pu
pu 8  Z I  Pu  pu GIa k8 . pu Pu pu  961 9'S  EL I  pu
pu pu pu  Pu    



pu pu Thrombin at 100 tiM Pu  pu pu 00  9'0Z  pu pu pu
Pu  I  pu SI  Lt  PIT pu 0 2.11 E >-..o pu pu PTI
17'9  Cl  o pu pu pu pu o pu (N  pu pu ' Chymotrypsin
at 100 uM PIT  PIT pu 109  ZL  6L  Pu  Pu  pu Pu  58
pu 



SS  98  pu COL  i. 1! g pu PIT  pu 61  8'Z I  WO I  Pu
Pu  pu pu I  pu  g Pu  >100000 , IC50 (nmol)  u ch,-,
,LI-c5 , o ca in E al U c t7Z  ZZ  8  8  81  81  91  I
I  11  ZT  11  01   9  OS  faVI- 1) CI:1 .7 U 017.
...,..../ pu PIT  pu 35134 



SS I I I  20295 Pu  pu pu pu 56 at 100 uM % PIT  69 at
100 AM % 54 at 100 uM % PIT  pu  1791  59 I  991  L9 I
891  691  OL I  ELI  ZL1  EL L  Ft I  S LI  9L I  LLI
SL1  6LI   73 O rti i CLI0 0, Pll Pu  Pu pu pu pu pu
pu pu pu pu Pll pu pu pu pu Pu Cyto toxicity LC50/
G150 



Hela cells pu pu pu pu pu Pu pu Pu pu pu Pll Pu pu Pu
pu pu pu CU Ck CI , t"^5 uc H ., 001> Ob 6  LZ  Vt SI
00I> 00I>  ON>  001>  1Z 91  \00\  ZI Z5  CD gr4  '-'a
.-4 00 CI '12 .to pu PIT Pll Pu  pu Pu pu Pll 



pu Pu  pu Put pu pu pu pu pu t_ MI0 M0 Pll Pu Pu Pu
pu rTTPu pu pu pu pu] pu Pu pu pu Pll  pui Pll
Thrombin at 100 uM Pll pu Pll Plr  pu  pu pu pu pu pu
-pu Pll  pu pu pu Pu  lOi Ctl Hi ?-10 .-.0 



Pu pu pu pu Pu  pu pu pu pu pu pu Pll pu pu pu pu pu
Chymotrypsin at 100 in\/1 All pu Pu pu  pu Au  pu Pll
pu pu Pll  Pll  Pll  pu pu Pll  ., 7- Q_0 0 in E 09
Eli 65 9171  Si,  9Z1  66  6  171.  6  ZL I  99   5  



I17  801  OL  U cn,--. M- 0  cs in Li7 C.) pu pu pu pu
pu pu pu pu pu Pll  Pu  pu pu Pu  Pll  Pu  Pu  elcr U
0  flUT. III EbZ  1ZZ  1715  LEE  851  501  1791  005I
00b  059  1E17  OL5  0001'  59I   081 181 z81 81  1781
581  981  L81  



881  681  061  161  Z61  61 I 1761  c611 961   74 The
results ()Nile experiment describet. in 2.5 above are
indicaled in Table 4 herein below. '5'Paine 4
EX.I Stability human Plasma tv2 &II in) ,}t,. 22 t 300
Stability rat Plasma tg2iitnirD 300           0 300
300 300   121300 300     300 :300   



The results of the experiment 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 """, (mg/kg) 5  5   AUC 0.,(10/m1)  6044 782
AUC(ngli/m1) 6047 813  At/(:n"" (tig-h/m1)  6047
(hours) 10752  464  hours) 10752 46  oouti    0.08
0.25  0 (hours-I)    "Iirerrninai t1,.2 (hours)  0.87



Tv'd Ontlieal 547  1008   % absorbed (F) (percentage
of normalized AUCpi). against normalized AUC0.0a i.v.)
100% 1.3%  The large inter-individuai variation in
plasma concentration of Ex. 75 was most pronounced
after single oral administration (lot'%C.V --6 - 68%,
except for one value at the lowest measurable
concentration 173%; for p.o. eztICI.V.: 113 - 173%).
15 Intravenous tadminisfration After intravenous
administration or E. 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 Gaas of 14069 ng/ml and a G.."," observed
of 10762 ng/tnl at 5 min (0.083 hour). Plasma levels
rapidly decreased to 5'771 and 3455 ng/inl at 15 min
and 30 mitt, re,snectively. From I to 2 hours plasma
levels decreased with a terminal t 1,2 Of 0.46 hours
to 18 nerni at 4 hours. The Al1C0., and ALIC0-Infinite
amounted to 6044 and 6047 Fig x  75 hint!,
respectively; the initial distribution volume amounted
to :355 inl/e apparent distribution volume was 547
nil/kg. Oral administration 5Alter oral administration
of Ex 75 at a dose level of 50 mg /kg body weight,
plasma tevets of E. 75 followed oral kinetic
characteristics. After PK analysis, Ex, 75 showed an
observed Cif," of 464 nglird at 0.25 hour (15 min).
From 0,25 hours, plasma levels decreased with a
terminal Li, o[0.87 hours to 24 tightil at 4 hours.
The AUC0.; and ACC., infol ite amounted to 782 and 813
rig x birth. respectively. Taking into account the
10absorption or 1.3%, the apparent distribution volume
was 1008 tni/kg. Oral versus intravenous
administration Due to the different dose levels
between the oral group ver.sus the i.v. group, values
were compared after dose normal isatiOTE. 15Compared
to the normalized ALICriirdi,,,i, value after i.v.
administration of Ex. 75(100%: 6047 iig-hlmi), the
percentage of Ex, 75 absorbed (12) after oral
administration amounied to 1.3% (81 rig x h/m1) at an
about 234 times lower normalised Cimix value after
oral administration (46 versus 10762 tig/m1; Table 3).
The apparent distribution volume alter oral
administration was about 1.8 fold higher than after
i.v. administration (1008 versus 70547 nil/kg),
References       I. Barth, Ad. Methods in Enzymology
1981, 80 561-565; Leatherbarrow, H. J. 1992, 25(unFit,
Erithacus Software Ltd., Staines, U.K. 2. relossman T.
Jinanignol.Meth. 1983, 65:55-63 3. Berridge Wri,/, Tan
AS. Arch.Blochern.Biophys. 199, 303:474-482 30  76
CLAIMS  Cwznpounds of the general forentiia Template
5wherein  Te m Walla] ........... is a group of ow:"
or the formulae    wilereal Aa Ar5?..i Ma;
Cy.iii..cort;:'0iy; Rh:Lou; Lys; Met; Phe; Pro;
Pro(SRPhOH 14: Tyr; Vah Ch Om4AmPhe; 3AmPtkii; 



Pbei(mcf..:N.KATvNtih.Phh(i.:C{NT0W-Nbl.k;
Pivp3INFICE(\111:;)-T); pNtN.O.C(Ntij=-N}:0:: 'hg:
chm. cal; ciat; ND; .2-Nat; ,NA;:4(1,Phe; .-Phih. 20-
4F..Pho; 3.1-40::::2..F,P he;TN.; T>::a7;
.Nis.c.:.Act:y:3; Abiii; 'b Y(144)i. Rith
001%..2.4.1Tah0;bCy:i;.11Scx;  77  is a group of the
formula biI \rt.! AS   Z is a chain 01 11 a-amino acid
residues, the positions el Said amino add residues in
said 5chain being counted starting from the N-terminal
amino acid, whereby these amino acid residues in
positions 1 to 11 of the dui:in Z ate: PI; Nle, 1k.
Arm, hLeu. Dig, Cc:Kit iSPhe,,4AmPhe, Pbe, Tyr,
2C1-Pie" Trp. I -Nal: Lau, Om or Artati 10P2:Cys,Thr,
or Cilta 3:tire, Ala or Abut P4;Lys, Nle, A}. Ahuor
Thr; P5: Sc. AlloThr or Dpiit P6: Ileicebel, Leo,
Ofte,CtetiO, Ch a,hPhe, Chg, t-Busk, GM, 15or Asp;
P7tPro; PitPash.Ala, or Pro(4NHCOPhe); P9: Tyr, Pile,
lie. Nle, Cut, (Mn, Mg, 1,:y as, His, Thr, or Ala:,
P10: Cys, Are, Me, Glo, Lys, Met, thr, or Sc; 20PI I:
Tyr, Cala, Arg" Set; Nie, 24Nal, 2( I-Plita, Chu.
Pfith Tyr, }me, .Asp Asn, or nu: aiarl Cys, if present
at P2 and PIO, may term a <1;:ailRde bridge. with the
pros iso that if the template i c'Pro' Pro the Amite)
aeid residues in posiiions PI to PO and PS to Pi I are
other than Pb:Arg P2:Cys, `tinted with feys in
position Pi 0 by a disulfide bridge  78 P3:thr P4Lys
P5Ser PC1k PSPro P911e. P10Cys, linkd with Cys in
posite disulfide bridge', wd P1 IPlte; aud pharmacy
ticati Eunttable sthereof. 1.(npouods amp:ding/A)
claim I wtctin the -;.tinino acid residues in
1:tositions 1 to 11 Ure, PI,Pile, hrhNie, Chg.,
lie,Arg" Trp, 2CLPhe. I-Nal, or tr,!h 15P2:Qvs,
Tiff; P4,Lys, or Me', Ser. Allerbri. or Opr; Asp, or
GM: 20P7:Pro; 



PS:z P9: 1ie Nb. Ott On, Yyr, or Al P10: Cys, A rg, or
Mt,: P'riff, Asp, Ser, Tyr, no, Aso, ot Art:c kind
Cys, govseor k" P2 and P 0. may form u distn:lide
bridg., 3.C:onpotmds accorW.ng mo claim i wherein the
tXamino1 t'esiidues in positions Ito 11 are:
PI:hLet.c.C4 (vs Ciu. Ihr,or Oro; :rfir,Att..or. tor,
Ara, T4r,.or, Ah &r, :Vf;r:GotO,'O:  Pro,
Or.Pro(NI-1(2:0P1M); TysyllerorP1mq. Cyt .11,y.S, CM,
Thr, MOS', or Are; s.,C I Ph. P it. C tem Plag; and
cytU prscacon st P2:4414 PM, may f'orm:mdSs0111C1Ie
age. 4.Compounds accordmg to claim 1 wharwn the
X4Ufl1flo adsiclkst ni ass ons I to 11 ofmin Z are:
Cha. Tvr or Tro Cys  P3: The  P4: Lvs Pt Set  P6: LOU
P7: Pro Pt Pro P91Ls PH): Cys P11:Arg:tnd the Cys
residues oresem atP2 and () may ibrol notisuilis
A compound os lsrsnisia according to claim I Whert:iti
the tempi and the amino acid residues in posideu 1 --
11 ace. P1: Phe; P2: Cys: Ihr; P4:1 ys; P6;Asp:
P7:Pro; Ps.o; P9:11e; P111:Cys; P11'. sci P2 ;Ind P10
tbrntne a Maui. tn  A compound of lonnukt ac.c.ordirg
to daim'whentmn the. emphro--LPi5 and the amino acid
residues in position 1ate:: PI:Ht. Cys: P3:Thr;
rk4::Lys; P5:Ser.; 16: Av; Pi:Pro; Pa:Pro:: 1)9;Nte4
PIG: Cys; P 



Cvsand PIG fOrmi g a dkuilidc bridge. Q:(11TII)01321(I
0110rrimla I if.:cording to claim Iv minempiale is
'Pro- Pro Id residues in position t He Cys; P3: Thr;
P4: Ly:-.; P5: Sen PI):Asp; P'hPro; P*I:Pro; P9:Cha.;
PIE):Qs.s: P11:Arg: Cys at P2 alld P Ri forming
adisulfide bridge A I:II)ITSVILMil of ibt31113Ia I
according to claimvhercin and thc amino aeid residues
ta pi:)siticw.IIt ' Cys.; Thrz. hetet )irtte is
"Pio-LPro  81 Nle; P5: P6t.Asp; PI:Pro:.       Pro;
P9: Ile; PIO: Cyst Pil t Are, Cy s at P2 and P10
thrirtiug a thsuUIde bddge.  9. A i,ininntininil or
colinina I u rding in daiin I whercrn tau template is
u'tPrO and the., amino acid residues in position! --I
artza: PIPhe; Cyst Thx; N1e; Sr; P6tAsp; P7.:Pro; P8:
Pg: P 0: P11: Cys 13r;  Cys at P2 and P10 thrilling 23
10. A compound cHxmn.1a I according in claim I sk
let.ein the tirn and thc amino acid residuesinare:
P!:Ctig; Cysz 30P3:rt Lytt; tI5:Star; P6:Asp; Pro;
35P8:Pro; 



0e;  82 PIO: Cy; P11: Cys at PZ and 110 brmng a dist.
A compound or Corroula 1 iiaaarding to claim 1 herein
the template is pI:ois and. he amino acid residues in
position 1 1 CYs; 10P3;'IV; Lys;       Ser; R6: Air,
P7; Pro; 15PS;Pro;  P9; lie; PIO: Cys; P11 Phe; Cys at
P2and P10 ,i'ormittg a da&d{jde bridge, 12.Atpound ofi
rmula 1 according to claim 1 wt ;swirl the thiipiate
is Pro-"Prn and the amino acid re:at:a k position 1}
are:  P1,NIct; Thr; PS:Ser. P6;Ile; P7:Pro; PS;Pro;
(11n; P1); Cys; P11: Cla; cyt At P'<it And PlO fb ring
Ir.A eampotard of formulaaeeordingto clam I wherein
the tomplate iDPto-LPro and the innino acid nuildu'u;
in position 1I I arc: hPhe;   P2:  Cys;   P3:  Tilt:
P4; Ala;   PS: Set:   P6:  003; 10  P7:  Pro;  



P.8: Pro;   R9: Gin;   PIO: Cs;   Pi I: On 15  Cys at
P2 and PH) forming a disulfide bridp.   A compound of
formula 1 according to claim I whurein the t:emplatels
`)Pm-Pro  and the amino acid ruttiidous ir pc3:iition
Iare:   PI; Oct(i; 20  P2:  Gin;   P3:  Thr,.   P4:
Ala;   PS: Sei-; 25  PI: Pm:   Pg. : Pro;   



P9: Cyln;   P Th   PI  30     IS. A compound of
leremla 1 acuording to claim I wherein the tumulate s
)1>t<-Pro  and t!-af, amino acid tesidues in position
am:   Pi: bPku:   P2: Cys; 35  P3; Thr;   114: AIm  84
P.5:Set: P6:Ctia: P7.:Pro; P8:.Pro; N: Gin; PD:(..ys;
PIPtio: eys at p2 iraa p10 thrmi0g a A compound of
ibrTht*h I accordIng to eix 1 stein the
tomplaL'Prej-Pr :old the amino add rosidues in posawn
I -- 1 PI; CMG: ')Cilu; P4iAla; P5.:Ser. P6:lle;
P7iPit; 



PS:Pro; P9: NO: Tyr, 2.A compound of wmols accord :tad
Iheamino acid residues in position I PIOct0: P2:Cys:
P3:.'Flit: Ala; schaPain tho torupiata is ProPto  P7;
PS: P9: P10; Cha: Pro C3k;  85  :Pit:Pile,: Cyssi p2
and PIG :forrann?a di:s&dflck hfidge. 18.A c0111
)0t1nd of tormula I according to <, it) wherein the
:emplate, ft DP/ Pro and the inning acid rosititcs. in
position 1 -- 11 am hPhe; P2;Cys:, P3:  P4: Ala;
PS:Scr: P6: Pro; P:3;Pro; 13:P9: Ght P10:eys;:
P11!Cdn; Cys at P2 and PIO forming a dsu1fldebthtge.
2019  sorapound o  illt310.1 according to daun 1 %to
position I11 art   PI:CRAG: P2: P3;Thr; 25Ma: P.:5:
P6: Cm; P7: Pro; ProOM CO he); 30Ciln; PIG: Cys: P11:
Gin; Cys. at P2 and PIO thiming 3 listOrt'e  



86 P1:. P2:Cys; PS:Thr; 5Ala; P5: Set; P6: ale;
P8:Prp::. 10P9:(Mn:       Cys; P11: Tyr; Cr;at Ir2 and
'110 kerning -a. csWflde "Om maid of l'Ortitilit I
according to claim I Wherewhe template and the nab add
rcSjdues 00sition I- 11 are,: C.:13g; P2:Cy's; Tht:
20P4:Lys; P5:  P6:  P7:  P8: Pro; P9: 1 PtTinq '2,P tO
forming a ai:sul flde bridge. A ear7tpunct of for:nail
according to claim Iwhemin the.ro-LPeo aii heno acid
resitims in position Iarvr, PtChg: $5P4:1_,>s: Sea:
87 P6: Asp; Pm; PS:Pro; P9:Ile:  PIO: s, P11: Asp;
(1ys nt P2 and PlO forming idisoUide bridge. 10 23.A
compound of commla I according to claim I wherein the
template is r'Proitro and the amino acid residues in
position 1 11 are: P1.:Oct(3; P2: Cys; P3: Thr; 15P4;
Ala; P5: Sc; P6: Char P7: Pro;   PS: Pro; P9: Om PIO:
Cys;  P11: (31E1; Cys at P2 and P10 forming a
disulfide bridge; 24.A eompdatid 'iiiiritritida I
?..ceorilingticlai:41 tiVb::41E1p181..ei:.)<Pro 4q4sww
pgsjtion.1 .11 OcKl; P2; , 30P4, OetC;;. .551P9:.OM; 



.P10;C:9$1;  P.014; -sat P2 and PlO thnnthgIndio
bridge: 25.A compound of tbrn do I according to dais
wheroin Ihe template is ProPre and the amiso acid
residues in p)siUon I 11 are: Ph Ch;  P2: C}s; P3; Tim
P4:Lys; PS:Sr; Pb:I or. P7:Pto;  P3:  P9: PIO: etys;
Arg: Cys a P2. and PlO thrrn frig a disulfido bridge
2026LA compound of kwmnla Iircording to claim I whoreM
the)t-o-3Pro and the amino acid residoos in positionI
are: PI:Tyr; P2;Cys; P3:.11k; Lys:, N: See: P6:Lou;
P1;Pro; P8:Pro: 30P9: P19: eys; PtArg.; Cys at P2 und
P 0 toroth' a is'brkigo. 27.A compound of fornoda I
itc:t;0 rtgjm wherdu thelenrst>i and 'the :oil in0
ILRIrc'Sti 1-  89 PI:Tip; P2: Cys: P3: Thr: P4;Lys;
PS:Set; P6: Lett; P7: Pro; P8: Pro; 10P9:Lys;  P10:
Cys;  P11: Arg; Cys at P2 and P10 forming a disulfide
bridge. 1528,Enantiomers of the compounds of formula I
as defined in claim I. 29.Compounds according to any
one ofclaims 1 to 28 for use as therapeutically active
substances, 2030,Compounds according to claim 29
having selective protease inhibitory activity in
particular against Cathcpsin Cf or Elastasc or
Tryptase and/or anticancer activity arid/or anti
inflammatory activity and/or anti infective activity
and/or anticardiovascular activity and/or
antlimmunological activity and/or
antineurodegenerative activity. 2531,A pharmaceutical
composition containing a compound according to any one
of claims 1 to 28 and a pharmaceutically inert carder.



32.A composition according to claim 31, characterized
in that it is present in a Corm      suitable for
oral, buccal, rectal, vaginal, topical, transdermal,
transmucosal, pulmonary, 30injection, inor
implantation administration, -/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, 3,5a spray, a
nebulize:, an inhaler, an insufflator, a suppository,
a sustained-release system, a long acting formulation;
a depot preparation or a li psome,  90 34.The use of a
compound as defined in any one of claims to 28 of the
formula 3, in free form or in pharmaceutically
acceptable salt form, for the manufhiPure of a
medicament for use in the treatment or prevention of a
disease selected from the group of 5diseases,
consisting of an inflammatory disease, a pulmonary
disease, an infection, an immunological disease, a
cardiovascular disease, a neurodegenerative disease
and a. cancer. The use according to claim 34,
cliaracteried in that the disease is selected from the
10group of diseases, consisting of pulmonary
emphysema, rheumatoid arthriiis, ostcoarthritis,
atherosclerosis, psoriasis, cystic fibrosis; multiple
sclerosis, adult respiratory distress syndrome,
pancreatitis, asthma, allergic rhinitis, an
inflammatory deimatosis, post-angioplasty restertosis,
cardiac hypertrophy, heart failure and a cancer,
1536.A process for the manufacture of compounds
according to any one of claims 4-27 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 p.101011.5, 6 or?, any
functional group which may be present in said
N-protected amino acid derivative being likewise
appropriately protected;  (b) removing the
N-protecting group frill11. the product thus obtained;
(c) coupling the product thus obtained with an
appropriately N-protected derivative of ihut 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 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;      (f)
coupling the product thus obtained with a compound of
the general innula 30  91  wherein Template is as
defined in claim I and X is an N-protecting group or,
alternatively, if  is to be group (al ) or (a2) as
defined in claim I, (fa)coupling the product obtained
in step (e) with an appropriately N- 10protected
derivative of an amino acid of the general formula
HOOC-B-HorHOOC-A-HIV wherein 13 and A are as defined
in claim any functional group which may be present in
said N-protected amino acid derivative being likewise
appropriately protected; (tb) removing the
N-protecting group from the product thus obtained; and
(lb)coupling the product thus obtained with an
appropriately N-protected derivative of an amino acid
of the above general formula IV and, respectively, 10,
any functional group which may be present in said
N-prorected amino acid derivative being likewise
appropriately protected; 20(g)removing the
N-protecting group from the product obtained in step
(0 or (fc)u (h)coupling the product thus obtained with
an appropriately N-protected derivative of that mine,
acid which in the desired end-product is in position I
I, any functional group which may be present in said
N-protected amino acid derivative being likewise
appropriately protected;  removing the N-protecting
group from the product thus obtained; U)coupling the
product thus obtained with an appropriately
N-protected derivative of that amino acid which in the
desired end-product is one position farther away from
position 11, any functional group which may be present
in said N-protected amino add derivative being
likewise appropriately. protected; (is)removing the
N-protecting group from the product thus obtained;
repealing steps (j) and (k) until all amino acid
residues have been introduced; (m)if desired,
selectively deprotecting one or several protected
functional group(s) 10present in the molecule and
appropriately substituting the reactive group(s) thus
liberated; (T)if desired, forming an Mterstrand
linkage between side-chains of appropriate amino acid
residues at positions 2 and 10; (o) detaching the
product thus obtained from the solid support; (p)
cyclizing the product cleaved fom the solid support;
15(q)removing any protecting groups present on
functional groups of any members of the chain of amino
acid residues and, if desired, any protecting group(s)
which may in addition be present in the molecule; and 



if desired, converting the product thus obtained into
a pharmaceutically acceptable salt or converting a
pharmaceutically acceptable, or unacceptable, salt
thus 20obtained 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 a one of claims 1-27 which
process comprises (a')coupling an appropriately
fijnctionaiized solid support with a compound of the
general formula OHX       NTernplate    Wherein  93
nplate is as defined in claim 1 and X is an
N-protecting group or, alternatively, if Template is
to he group (al) or (a2) as defined in claim 1, (a)
coupling said appropriately functionalized solid
support with an appropriately N-protected derivative
of an amino acid of the general formula
HOOC-B-H111or11100C-A-1-1 I0wherein B and A are as
defined in claim any functional group which may be
present in said N-protected amino acid derivative
being likewise appropriately protected; (A) removing
the N-protecting group from the product thus obtained;
and (ac) coupling the product thus obtained with an
appropriately N-protected derivative of an amino acid
of the above general formula IV and, respectively. Hi,
any functional group which may be present in said
N-protected amino acid derivative being likewise
appropriately protected; (h')removing, the
N-protecting group from the product obtained in step
(f), or (ac): (c`)coupling the product thus obtained
with an appropriately N-protecited derivative 70of
that amino acid which in the desired end-product is in
poritlon Ii, any functional group which may be present
in said N-protected amino acid derivative being
likewise appropriately protected; (if)removing the
N-protecting group from the product thus obtained;
(&)coupling the product thus obtained with an
appropriately N-protected derivative of that amino
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 amino acid
derivative being likewise appropriately protected;
removing the N-protecting group from the product thus
obtained; (g')repeating steps (el) and (f) until all
amino acid residues have been introduced:  94 Ctf)if
desired, selectively deprotenting one or several
protected functional group(s) present in the molecule
and appropriately substitunng the reactive group(s)
thus liberated; if desired forming an intersnand
linkage between side-chains of appropriate amino acid
residues at positions 2 and 10; 5(j')detaching the
product thus obtained from the solid support;
eye:tieing the product cleaved from the solid support;
:removing any protecting groups present on functional
groups of any members of the chain of amino acid
residues and, if desired, any protecting group(s)
which may in addition be present in the molecule; and
10(in) if desired, converting the product thus
obtained into a pharmaceutically acceptable salt or
converting a pharmaceutically acceptable, or
unacceptable, salt thus, obtained into the
corresponding free compound of formula I or into a
different, pharmaceutically acceptable, salt, 15 38. A
modification of the processes according to claim 36 or
37 for the manufacture   of compounds according to
claim 28 in which cnantionmers of all chiral staring
materials  are used. 




