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Summary 

The {3-hairpin peptidomimetics of the present invention are backbone cyclized 

peptidic compounds, buiit up from 13 amino acid residues, of the genera! formula 

cyclof-Xaa^Xaa^Thr^Xaa^Ser^Xaa^Xaa^Xaa^Xaa^Xaa^-Xaa^Xaa^-Xaa13-) 

5 (I), 

and pharmaceuticaily acceptable salts thereof, 

wherein 

10 Xaa1 is OctGiy; Arg; hArg; Cha; Glu(Phenethyl); or Dab(Butanoyl); 

Xaa2 is Giu; Val; Leu; Nie; Phe; hPhe; DiHPhe; Tyr; hTyr; or Trp; 

Xaa4 is Ala; AliylGly; Abu; or Val; 

15 

Xaa5 is lie; or OctGiy; 

Xaa7 is Pro; 

20 Xaa is Pro; 

Xaa9 is Gin; or Tyr; 

Xaa10 is Lys;orAsn; 

25 
.11 : Xaa is hLeu; Ser; hSer; hSer(Me); Thr; aiioThr; Asn; Gin; hGIn; Dap; Tyr; or His; 

Xaa12 is DPro; and 

30 Xaa13 is Pro; Tic; Giu; Asp; Ata; Vai; or Lys; 
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with the proviso that 

if Xaa1 is OctGiy, then 

Xaa2 is Giu; or Nle; 

Xaa4 is Ala; or Abu; 

Xaa6 is lie; or OctGiy; 

Xaa10 is Lys; 

Xaa11 is Ser; Thr; Asn; or Gin; 

Xaa13 is Pro; Tic; Ala; Val; or Lys; 

and/or if Xaa6 is OctGiy, then 

Xaa1 is OctGiy; Arg; or Cha; 

Xaa2 is Giu; or Nle; 

Xaa4 is Ala; or Abu; 

15 Xaa10 is Lys; 

Xaa11 is Ser; Thr; Asn; Gin; 

Xaa13 is Pro; Tic; Ala; Val; or Lys; 

10 

25 

and with the further proviso that 

Xaa1 is Arg; hArg; or Glu(Phenethyl). 

20 - if Xaa11 is Tyr; or His, then 

30 

in one aspect, the present invention provides a compound as described herein of the 

formula I, in free form or in pharmaceutical^/ acceptable salt form, for use as a 

medicament, 

in another aspect, the present invention provides a compound as described herein of 

the formula 1, in free form or in pharmaceuticaliv acceptable salt form, having 

inhibitory activity against elastase for use in the treatment or prevention c 

cancer; breast, cancer; psoriasis: alpha 1 antitrypsin deficiency; pulmonary 
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pulmonale fibrosi s; bronchiec tasis; pulmonary hyp ertension; arterial pulmonary 

hypertension; cardiac hypertrophy; myocarditis; acute myocardial infarction; 

rheumatoid arthritis; osteoarthritis: atherosclerosis; multiple sclerosis; pancreatitis; 

allergic rhinitis: sv •stemic infiat rtmatory respiratory syndrome; inflammatory 

comprisi ng a comp ound or a mixt ure of compound Is as descri bed herein of t he 

formula S, in free fc >rm or in pharn laceutically accei Dtable salt form.and a 

pharmac :eutically ir lert carrier, pai rticularlv in a forr n suitable for inhalation, i for oral, 

topical, transdermal, injection, buccal, transmucosal, rectal, pulmonary or inhalation 

administ ration esp< eciallv in the fc >rm of a tablet, dr •agee. cap: >uie. solution, Si quid, gel, 

jv 

use as a pharmaceuticaliv active substance having seiective protease inhibi 

ity, in particui? 

in free form or in 

ises related to 

, or breast cancer, 
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fibrosis, chronic obstructive pulmonary disease, idiopathic pulmonary fibrosis, 

bronchiectasis, pulmonary hypertension, or arterial pulmonary hypertension. 

mediated or resulting from; or cardiovascular diseases, such as cardiac hypertrophy, 

mvocarc jitis, or acute mvc >cardia! infarction, medi ated or resultir ig from; or 

neurode 'generative diseas ;es mediated or resulting g from; or infla; mmation or diseases 

related to inflammation, such as rheumatoid arthritis, osteoarthritis, atherosclerosis, 

multiple ! sclerosis, pancre atitis, allergic rhinitis, sv stemic inflamn latorv respiratory 

syndrome, inflammatory dermatoses, inflammatory bowel disease, or Crohn's 

disease, mediated or resulting from elastase activity; or where immunologics 

10 reaction is mediated or resulting from elastase activity. 

n yet another aspect, the present invention provides the use of a compound as 

15 treatment or prevention of infections or diseases related to such infections; or cancer 

. such as lung cancer, or breast cancer, mediated or resulting from; or immunological 

diseases, such as psoriasis, mediated or resulting from; or pulmonary diseases, such 

as alpha 1 antitrypsin deficiency, pulmonary emphysema, cystic fibrosis, chronic 

obstructive pulmonary disease, idiopathic pulmonary fibrosis, bronchiectasis, 

20 pulmonary hypertension, or arterial pulmonary hypertension, mediated or resulting 

from; or cardiovascular diseases, such as cardiac hypertrophy, myocarditis, or acute 

myocardial infarction, mediated or resulting from; or neurodegenerative diseases 

mediated or resulting from; or inflammation or diseases related to inflammation, 

such as rheumatoid arthritis, osteoarthritis, atherosclerosis, multiple sclerosis, 

25 pancreatitis, allergic rhinitis, systemic inflammatory respiratory syndrome, 

inflammatory dermatoses, inflammatory bowel disease, or Crohn's disease, mediated 

or resulting from elastase activity; or where immunological reaction is mediated or 

resulting from elastase activity. 

30 
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The use of a pharmaceutical^ acceptable amount of" a compound or pharmaceutical 

composition according to any of the claims 1 to 5 or 8 in the manufacture of a 

medicament for the treatment of an infection or a disease or disorder associated with 

such an infection resulting from; or cancer mediated or resulting from; or 

immunological diseases mediated or resulting from; or pulmonary diseases mediated 

or resulting from; or cardiovascular diseases mediated or resulting from; or 

neurodegenerative diseases mediated or resulting from; or inflammation mediated or 

resulting from elastase activity; or where immunological reaction is mediated or 

resulting from elastase activity, wherein said compound or pharmaceutical 

composition is to be administered to a subject in need thereof. 
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Cyclo(-Arg-hTyr-Thr-Ala-Ser-lle-Pro-Pro-Gln-Lys-Tyr~DPro-Pro-); / 

Cyclo(-Arg-Nle-Thr-Ala~Ser-He-Pro-Pro-Gln~Lys-Tyr-DPro-Pro-); / 

Cyclo(-Arg-Glu-Thr~AlfylGly-Ser~He-Pro-Pro~Gln-Lys-Thr-DPro-Pro-); / 

Cyc!o(-Arg-G!u-Thr-Ala-Ser-!le-Pro-Pro-Tyr-LyS"Ser-DPro-Pro-); / 

5 Cycio(-hArg-Glu-Thr-Aia-Ser-!ie-Pro-Pro-Gln-Lys-Thr-DPro-Pro-); / 

Cyclo{-Arg-Glu-Thr-Ala-Ser-lle-Pro-Pro-Gln-Lys-hLeu-DPro-Pro-); / 

Cyclo(-Arg-Glu-Thr-A!a-Ser-lte-Pro-Pro-Gln-Lys~Thr-DPro-Pro-);/ 

Cyclo(-Arg-Glu-Thr-Ala-Ser-!ie-Pro-Pro-Tyr-Lys~hGln-DPro~Pt^~); 

Cyclo(-Arg-Glu-Thr-Ala-SGr-lie-Pro-Pro-Tyr-Lys-Thr-DPrOyPro-); 

10 Cyclo(~Arg-G!u-Thr-Ala-Ser-llG-Pro-Pro-Tyr-lys-His-D^o-Pro-); 

Cyclo(-G[u(Phenethyi)-Glu-Thr-Ala-Ser-lle-Pro-Prp^in-Lys-Tyr-DPro-Pro-); 

Cyclo£-Arg-Val-Thr-Ala-Ser-lle-Pro-Pro-Gin-Ly^hr-DPro-Pro-); 

Cycio(-Arg-hTyr-Thr-Ala-Ser-lle-Pro-Pro-GksH.ys-Thr-DPro-Pro-); 

Cyclo(-Arg-Vai-Thr-Aia-Ser-lle-Pro-Pro-(3Tn-Lys-Tyr-DPro-Pro-). 

15 / 

6. A compound according/to anyone of claims 1 to 5 of the formula I, in free 

form or in pharmaceutical^ acceptable salt form, for use as a medicament. 

7. A compoundyaccording to anyone of claims 1 to 5 of the formula I, in free 

20 form or in pharmaceutical^ acceptable salt form, having inhibitory activity against 

elastase for thg treatment or prevention of lung cancer; breast cancer; psoriasis; 

alpha 1 antitrypsin deficiency; pulmonary emphysema; cystic fibrosis; chronic 

obstructive pulmonary disease; idiopathic pulmonary fibrosis; bronchiectasis; 

pulnwiary hypertension; arterial pulmonary hypertension; cardiac hypertrophy; 

25 myocarditis; acute myocardial infarction; rheumatoid arthritis; osteoarthritis; 

/atherosclerosis; multiple sclerosis; pancreatitis; allergic rhinitis; systemic 

/ inflammatory respiratory syndrome; inflammatory dermatoses; inflammatory bowel 

disease; or Crohn's disaaco. 
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8. A pharmaceutical composition comprising a compound or a mixture/of 

compounds according to any one of claims 1 to 5 of the formula I, in free forwf or in 

pharmaceutical^ acceptable salt form, and a pharmaceutical^ inerjr carrier, 

particularly in a form suitable for inhalation, for oral, topical, transdermal, injection, 

5 buccal, transmucosal, rectal, pulmonary or inhalation administration ̂ specially in the 

form of a tablet, dragee, capsule, solution, liquid, gel, plaster, cream, ointment, syrup, 

slurry, suspension, powder or suppository. / 

9. The use of a compound according to anyone of craims 1 to 5 of the formula I, 

10 in free form or in pharmaceutical^ acceptable salt fopm, as a pharmaceutical^/ active 

substance having selective protease inhibitory adm/ity, in particular against human 

neutrophil elastase, and/or anticancer activity and/or anti inflammatory activity 

and/or anti infective activity and/or/ anticardiovascular activity and/or 

antiimmunological activity and/or antineu/odegenerative activity. 

15 / 

10. The use of a compound according to any one of claims 1 to 5, in free form or 

in pharmaceutical^ acceptable salt form, or a composition according to claim 8, as a 

medicament having inhibitory activity against eiastase for the treatment or 

prevention of infectionsjbr diseases related to such infections; or , such as lung 

20 cancer, or breast cancel, mediated or resulting from; or immunological diseases, such 

as psoriasis, mediated or resulting from; or pulmonary diseases, such as alpha 1 

antitrypsin deficiency, pulmonary emphysema, cystic fibrosis, chronic obstructive 

pulmonary disease, idiopathic pulmonary fibrosis, bronchiectasis, pulmonary 

hypertension, or arterial pulmonary hypertension, mediated or resulting from; or 

25 cardiovascular diseases, such as cardiac hypertrophy, myocarditis, or acute 

myocardial infarction, mediated or resulting from; or neurodegenerative diseases 

rcrediated or resulting from; or inflammation or diseases related to inflammation, 

/such as rheumatoid arthritis, osteoarthritis, atherosclerosis, multiple sclerosis, 

/ pancreatitis, allergic rhinitis, systemic inflammatory respiratory syndrome, 
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or resulting from elastase activity; or where immunological reaction is mediatecror 

resulting from elastase activity. / 

11. The use of a compound according to any one of claims 1 to 5, iiVtree form or 

5 in pharmaceutical^ acceptable salt form, for the manufacture oya medicament 

having inhibitory activity against elastase for the treatmenyor prevention of 

infections or diseases related to such infections; or cancer, s/ch as iung cancer, or 

breast cancer, mediated or resulting from; or immunological diseases, such as 

psoriasis, mediated or resulting from; or pulmonary/diseases, such as alpha 1 

10 antitrypsin deficiency, pulmonary emphysema, cyspfc fibrosis, chronic obstructive 

pulmonary disease, idiopathic pulmonary fibrosis, bronchiectasis, pulmonary 

hypertension, or arterial pulmonary hypertension, mediated or resulting from; or 

cardiovascular diseases, such as cardiac hypertrophy, myocarditis, or acute 

myocardial infarction, mediated or resisting from; or neurodegenerative diseases 

15 mediated or resulting from; or inflammation or diseases related to inflammation, 

such as rheumatoid arthritis, osteoarthritis, atherosclerosis, multiple sclerosis, 

pancreatitis, allergic rhinitis^ systemic inflammatory respiratory syndrome, 

inflammatory dermatoses, inflammatory bowel disease, or Crohn's disease, mediated 

or resulting from elastase activity; or where immunological reaction is mediated or 

20 resulting from elastase activity. 

12. A metnod of treating an infection or a disease or disorder associated with 

such an infection resulting from; or cancer mediated or resulting from; or 

immunological diseases mediated or resulting from; or pulmonary diseases mediated 

25 or resulting from; or cardiovascular diseases mediated or resulting from; or 

neurodegenerative diseases mediated or resulting from; or inflammation mediated or 

/resulting from elastase activity; or where immunological reaction is mediated or 

/ resulting from elastase activity, comprising administering to a subject in need thereof 

a pharmaceutical acceptable amount of a compound or pharmaceutical 

*30 comp©S'ition •ac-eording to any of the'dairos-l to 5 QP-& 
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13. A process for the manufacture of a compound as defined in any one of the 

claims 1 to 5 of the formula I comprising the steps of / 

(a) coupling an appropriately functionalized solid support with an appropriately 

N-protected derivative of that amino acid which in the desirea end-product 

5 corresponds to Xaa", wherein n is 13, 8, 7, 6, 5 or 4, any/functional group 

which may be present in said N-protected amino acid derivative being likewise 

appropriately protected; / 

(b) removing the N-protecting group from the product/thus obtained; 

(c) coupling the product thus obtained with am appropriately N-protected 

10 derivative of that amino acid which in the desired end-product corresponds to 

Xaa""1, 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 obtained in step (c); 

(e) effecting steps substantially/corresponding to steps (c) and (d) using 

15 appropriateiy N-protected .derivatives of amino acids which in the desired 

end-product are in positrons n-2 to 1, any functional group{s) which may be 

present in said N-protected amino acid derivatives being likewise 

appropriateiy protected; 

(f) if n is not 13, further effecting steps substantially corresponding to steps (c) 

20 and (d) using appropriately N-protected derivatives of amino acids which in 

the desired end-product are in positions 13 to n + 1, any functional group(s) 

whicl/may be present in said N-protected amino acid derivatives being 

likewise appropriateiy protected; 

(g) /aetaching the product thus obtained from the solid support; 

25 (hi/ cyclizing 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 

/ (j) if desired, converting the product thus obtained into a pharmaceutical^ 

acceptable salt or converting a pharmaceutical^ acceptable! or unacceptable, 
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salt thus obtained into the corresponding free compound or into a dif^rent, 

pharmaceuticaliy acceptable, salt. 
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Cyclo(-Arg-hTyr-Thr-Ala-Ser-lle-Pro-Pro-Gln-Lys-Tyr-DPro-Pro~); 

Cyclo(-Arg-Nle-Thr~Aia~Ser-!le-Pro-Pro-Gln-Lys~Tyr-DPro-Pro-); 

Cyclo(-Arg-Glu-Thr-AllylGly-Ser-lle-Pro-Pro-Gln-Lys-Thr-DPro-Pro~); 

Cyclo(-Arg-Glu-Thr-Ala-Ser-lle-Pro-Pro-Tyr-Lys-Ser~°Pro-Pro-); 

Cyclo(~hArg-Glu-Thr-Ala-Ser-lle-Pro~Pro~Gln~Lys-Thr-DPro-Pro-); 

Cyclo(-Arg-Glu-Thr-Ala-Ser-lle-Pro-Pro-Gln-Lys-hLeu-DPro~Pro~); 

CycIo(-Arg~Giu-Thr~Ala~Ser~iie~Pn>Pro-Gin--Lys~Thr~DPro-Pro-); 

CycIo(-Arg-Glu-Thr-Ala-Ser-Me-Pro-Pro-Tyr-Lys-hGln-DPro-Pro-); 

Cyclo(~Arg-Glu~Thr~Ala~Ser~lle™Pro~Pro~Tyr-Lys~Thr-DPro-Pro-); 

Cyclo(-Arg-Glu-Thr-Ala-Ser-lle-Pro-Pro-Tyr-Lys-His-pPro~Pro~); 

Cyclo(-Glu(Phenethyl}-Glu-Thr-Ala-Ser-Me-Pro-Pro~Gln-Lys-Tyr-DPro-Pro-); 

Cyclo(-Arg-\/al-Thr-Ala-Ser-lle~Pro-Pro-Gln-Lys-Thr-°Pro-Pro-); 

Cyclo(-Arg-hTyr-Thr-Ala-Ser-lle-Pro-Pro-Gln-Lys-Thr~DPro-Pro~); 

Cyclo(-Arg-Val~Thr-Ala-Ser~ile~Pro~Pro~Gln-Lys-Tyr-DPro-Pro-). 

6. A compound according to anyone of claims 1 to 5 of the formula i, in free 

form or in pharmaceutical^ acceptable salt form, for use as a medicament. 

7. A compound according to anyone of claims 1 to 5 of the formula I, in free 

form or in pharmaceutical^ acceptable salt form, having inhibitory activity against 

elastase for use in the treatment or prevention of lung cancer; breast cancer; 

psoriasis; alpha 1 antitrypsin deficiency; pulmonary emphysema; cystic fibrosis; 

chronic obstructive pulmonary disease; idiopathic pulmonary fibrosis; 

bronchiectasis; pulmonary hypertension; arterial pulmonary hypertension; cardiac 

hypertrophy; myocarditis; acute myocardial infarction; rheumatoid arthritis; 

osteoarthritis; atherosclerosis; multiple sclerosis; pancreatitis; allergic rhinitis; 

systemic inflammatory respiratory syndrome; inflammatory dermatoses; 

inflammatory bowel disease; or Crohn's disease. 
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8. A pharmaceutical composition comprising a compound or a mixture of 

compounds according to any one of claims 1 to 5 of the formula I, in free form or in 

pharmaceutical^ acceptable salt form, and a pharmaceuticaily inert carrier, 

particularly in a form suitable for inhalation, for oral, topical, transdermal, injection, 

buccal, transmucosal, rectal, pulmonary or inhalation administration especially in 

the form of a tablet, dragee, capsule, solution, liquid, gel, plaster, cream, ointment, 

syrup, slurry, suspension, powder or suppository. 

9. A compound according to anyone of claims 1 to 5 of the formula I, in free 

form or in pharmaceuticaily acceptable salt form, for use as a pharmaceuticaily 

active substance having selective protease inhibitory activity, in particular against 

human neutrophil elastase, and/or anticancer activity and/or anti inflammatory 

activity and/or anti infective activity and/or anticardiovascular activity and/or 

antiimmunological activity and/or antineurodegenerative activity. 

10. A compound according to any one of claims 1 to 5, in free form or in 

pharmaceuticaily acceptable salt form, or a composition according to claim 8, for use 

as a medicament having inhibitory activity against elastase for the treatment or 

prevention of infections or diseases related to such infections; or cancer, such as 

lung cancer, or breast cancer, mediated or resulting from; or immunological 

diseases, such as psoriasis, mediated or resulting from; or pulmonary diseases, such 

as alpha 1 antitrypsin deficiency, pulmonary emphysema, cystic fibrosis, chronic 

obstructive pulmonary disease, idiopathic pulmonary fibrosis, bronchiectasis, 

pulmonary hypertension, or arterial pulmonary hypertension, mediated or resulting 

from; or cardiovascular diseases, such as cardiac hypertrophy, myocarditis, or acute 

myocardial infarction, mediated or resulting from; or neurodegenerative diseases 

mediated or resulting from; or inflammation or diseases related to inflammation, 

such as rheumatoid arthritis, osteoarthritis, atherosclerosis, multiple sclerosis, 

pancreatitis, allergic rhinitis, systemic inflammatory respiratory syndrome, 

inflammatory dermatoses, inflammatory bowel disease, or Crohn's disease, 
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mediated or resulting from elastase activity; or where immunological reaction is 

mediated or resulting from elastase activity. 

11. The use of a compound according to any one of claims 1 to 5, in free form or 

in pharmaceuticaily acceptable salt form, for the manufacture of a medicament 

having inhibitory activity against elastase for the treatment or prevention of 

infections or diseases related to such infections; or cancer, such as lung cancer, or 

breast cancer, mediated or resulting from; or immunological diseases, such as 

psoriasis, mediated or resulting from; or pulmonary diseases, such as alpha 1 

antitrypsin deficiency, pulmonary emphysema, cystic fibrosis, chronic obstructive 

pulmonary disease, idiopathic pulmonary fibrosis, bronchiectasis, pulmonary 

hypertension, or arterial pulmonary hypertension, mediated or resulting from; or 

cardiovascular diseases, such as cardiac hypertrophy, myocarditis, or acute 

myocardial infarction, mediated or resulting from; or neurodegenerative diseases 

mediated or resulting from; or inflammation or diseases related to inflammation, 

such as rheumatoid arthritis, osteoarthritis, atherosclerosis, multiple sclerosis, 

pancreatitis, allergic rhinitis, systemic inflammatory respiratory syndrome, 

inflammatory dermatoses, inflammatory bowel disease, or Crohn's disease, 

mediated or resulting from elastase activity; or where immunological reaction is 

mediated or resulting from elastase activity. 

12. The use of a pharmaceuticaily acceptable amount of a compound or 

pharmaceutical composition according to any of the claims 1 to 5 or 8 in the 

manufacture of a medicament for the treatment of an infection or a disease or 

disorder associated with such an infection resulting from; or cancer mediated or 

resulting from; or immunological diseases mediated or resulting from; or pulmonary 

diseases mediated or resulting from; or cardiovascular diseases mediated or 

resulting from; or neurodegenerative diseases mediated or resulting from; or 

inflammation mediated or resulting from elastase activity; or where immunological 
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reaction is mediated or resulting from eiastase activity, wherein said compound or 

pharmaceutical composition is to be administered to a subject in need thereof. 

13. A process for the manufacture of a compound as defined in any one of the 

claims 1 to 5 of the formula I comprising the steps of 

(a) coupling an appropriately functionalized solid support with an appropriately 

N-protected derivative of that amino acid which in the desired end-product 

corresponds to Xaan, wherein n is 13, 8, 7, 6, 5 or 4, any functional group 

which may be present in said N-protected amino acid derivative being 

likewise appropriately protected; 

(b) removing the N-protecting group from the product thus obtained; 

(c) coupling the product thus obtained with an appropriately N-protected 

derivative of that amino acid which in the desired end-product corresponds 

to Xaa0"1, 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 obtained in step (c); 

(e) effecting steps substantially corresponding to steps (c) and (d) using 

appropriately N-protected derivatives of amino acids which in the desired 

end-product are in positions n-2 to 1, any functional group(s) which may be 

present in said N-protected amino acid derivatives being likewise 

appropriately protected; 

(f) if n is not 13, further effecting steps substantially corresponding to steps (c) 

and (d) using appropriately N-protected derivatives of amino acids which in 

the desired end-product are in positions 13 to n + 1, any functional group(s) 

which may be present in said N-protected amino acid derivatives being 

likewise appropriately protected; 

(g) detaching the product thus obtained from the soiid support; 

(h) cyclizing the product cleaved from the soiid support; 

(i) removing any protecting groups present on functional groups of any 

members of the chain of amino acid residues; and 
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(j) if desired, converting the product thus obtained into a pharmaceuticaily 

acceptable salt or converting a pharmaceuticaily acceptable, or 

unacceptable, salt thus obtained into the corresponding free compound or 

into a different, pharmaceuticaily acceptable, salt. 


