
Summary 

The p-hairpin peptidomimetics of the present invention are backbone cvclized 

peptidic compounds, built up from 13 amino acid residues, of the general formula 

cyclo(-Xaa1-Xaa2-Thr3-Xaa4-Ser5-Xaa6-Xaa7"Xaas-Xaa9-Xaa10-Xaa11-Xaa12-Xaa13-) 

(0, 
and pharmaceutical^ acceptable salts thereof, 

wherein 

Xaa1 is OctGly; Arg; hArg; Cha; a dipeptidic amino acid residue of type O; or of 

type P; as defined herein below; or an amino acid residue with delimited side 

chain-length of type Q; or of type R; as defined herein below; 

Xaa2 is Glu; Val; Leu; Nle; Phe; hPhe; DiHPhe; Tyr; hTyr; Trp; or a dipeptidic amino 

acid residue of type 0; or of type P; as defined herein below; '.••• 

Xaa4 is Ala; AllylGly; Abu; or Val as defined herein below; 

Xaa6 is Me; or OctGly as defined herein below; 

Xaa7 is Pro; or a N-substituted glycine of type 1 as defined herein below; 

Xaa8 is -B-CO- as defined herein below? or a N-substituted glycine of type I as 

defined herein below; 

Xaa9 is Gin; Tyr; or a p-amino acid residue of type N as defined herein below; 

Xaa10 is Lys; Asn; Gly; a p-amino acid residue of type N as defined herein below; or a 

y-amino acid residue of type M as defined herein below; 

Xaa11 is hLeu; Ser; hSer; hSer(Me); Thr; ailoThr; Asn; Gin; hGIn; Dap; Tyr; His; or a 

y-amino acid residue of type M as defined herein below; 
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Xaa12 is Giy; -A-CO- as defined herein below; a N-substituted glycine of type I as defined herein 

below; or the D-isomer of an amino acid residue of type C; or of type D; or of type E; or of type F; 

as defined herein below; and 

Xaa13 is -B-CO- as defined herein below; a N-substituted glycine of type I as defined herein 

below; a p-amino acid residue of type N as defined herein below; a y-amino acid residue of type 

M as defined herein below; -A-CO- as defined herein beiow; or the D-isomer of an amino acid 

residue of type C; or of type D; or of type E; or of type F; as defined herein below; 

with the proviso that 

Xaa1 is a dipeptidic amino acid residue of type 0; or oftype P; as defined herein beiow; 

and/or 

Xaa2 is a dipeptidic amino acid residue of type 0; or of type P; as defined herein beiow; 

and/or 

Xaa7 is a N-substituted glycine of type i as defined herein beiow; 

and/or 

Xaa8 is Oic; 2ind; Pip; Azt; or a N-substituted glycine oftype I as defined herein below; 

and/or 

Xaa9 is a p-amino acid residue of type N as defined herein beiow; 

and/or 

Xaa10 is a p-amino acid residue of type N as defined herein below; or a y-amino acid 

residue of type M as defined herein below; 

and/or 

Xaa11 is a y-amino acid residue of type M as defined herein beiow; 

and/or 

Xaa12 is a N-substituted glycine of type I as described herein beiow; or the D-isomer of 

an amino acid residue of type C; or of type D; or oftype E; or of type F; as defined herein beiow; 

and/or 

Xaa13 is a N-substituted glycine oftype I as described herein below;; a p-amino acid 

residue of type N as defined herein below; 

a y-amino acid residue of type M as defined herein beiow; -A-CO- as defined herein 

below; or the D-isomer of an amino acid residue of type C; or of type D; or of type E; or of type F; 

as defined herein beiow; 



and with the further proviso that 

if Xaa11 is Tyr; or His, then 

Xaa1 is Arg; hArg; or a dipeptidic amino acid residue oftype O; 

or of type P; as defined herein beiow; 

and/or 

Xaa2 is a dipeptidic amino acid residue of type 0; 

or of type P; as defined herein beiow; 

-B-CO- is a residue of an L-a-amino acid with B being a residue of formulae 

10 -NR20CH(R71)~; ~NR20CH(R72}-; -NR20CH(R73)-; -NR20CH(R74)-; -NR20CH(R84)-; or the 

enantiomer of one of the groups A1 to A37 and A105 as defined hereinafter; 

-A-CO- is a residue of an amino acid with A being a group of one of the formulae 
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m is 2-4; o is 0-4; p is 1-4; q is 0-2; r is 1 or 2; s is 0 or 1; 

the amino acid residue oftype C is a residue of formula -NR20CH(R72)CO-; 

the amino acid residue oftype D is a residue of formula -NR20CH(R73)CO-; 

5 the amino acid residue oftype E is a residue of the formula -NR20CH(R74)CO-; 

the amino acid residue oftype F is a residue of the formula -NR20CH(R84)CO-; 

the N-substituted glycine residue of type I is a residue of formula -NR88CH2CO-; 

the amino acid residue of type M is a residue of one of the formulae 

-NR20CH(R73)(CH2)2CO--; ~NR20CH(R74}{CH2)2CO-; or ~NR20CH{R84)(CH2)2CO--; 

10 the amino acid residue of type N is a residue of one of the formulae 

-NR20CH(R72)(CH2)CO-; -NR20CH(R73}(CH2)CO-; -NR20CH(R74){CH2)CO-, or 

-NR20CH(R84)(CH2)CO-; 

the amino acid residue oftype 0 is a residue of formula -NR20CH(R89)CO-; 

the amino acid residue oftype P is a residue of formula -NR20CH(R90)CO-; 

15 the amino acid residue oftype Q is a residue of formula -NR20CH(R91)CO-; and 

the amino acid residue of type R is a residue of formula -NR20CH{R92)CO-. 

in of 

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

20 medicament. 

la I, 

25 cancer; breast cancer; psoriasis; alpha 1 antitrypsin deficiency; pu 

:ic fibrosis; chronic obstructive pulmonary disease 

cardiac hypertrophy; myocarditis; acute myocardial in 

tis; osteoarthritis; atherosclerosis: multiple sclerosis; pancreatitis; 
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allergic rhinitis; systemic inflammatory respiratory syndrome; inflammatory 

dermatoses; inflammatory bowel disease; or Crohn's disease. 

n yet another aspect, the present invention provides a pharmaceutical composition 

comprising a compoi jnd or ar nixture of compounds as described h< erein of the 

formula 1, in free forr n or in pi larmaceuticaliv acceptable salt form, and a 

pharmaceuticaiiv inert carrier, particularly in a form suitable for inhalation, for oral, 

topical, transdermal, iniectior i. buccal, transmucosal rectal, pulmo nary or inhalation 

administration esoec :iailv in th le form of a tablet, dragee, capsule. s< Dlution, liauid, gel 

plaster, cream, ointrr lent, svri jp. slurry, suspension, powder or supt Dositorv. 

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

herein of the formula 1, in free form or in pharmaceuticaiiv acceptable salt form, for 

use as a pharmaceuticaliy 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 

herein, in free form or in pharmaceuticaiiv acceptable salt form, or a composition as 

desc ribed herein, for use as a medicament \ laving inhibitory actr v^itv against elas itase 

for t he treatment ; or prevention of infection s or diseases related to such infectic 3ns; or 

canc :er, such as it ing cancer, or breast cance r, mediated or result ing from: or 

imm unological di seases, such as psoriasis, n mediated or resulting from; or pulmc >nary 

iseases, such as alpha 1 antitrypsin deficiency, puimonary emphysema, cystic 

fibrosis, chronic obstruct :ive pulmonary disease, ic iiopathic puimonary fibrosis, 

bronchiectasis, puimona ry hypertension, or arteri al pulmonary hypert :ension, 

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

myocarditis, or acute myocardial infarction, mediated or resulting from; or 



21b 

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 eiastase activity. 

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

described herein, in free form or in pharmaceuticaiiv acceptable salt form, for the 

manufacture of a medicament having inhibitory activity against eiastase 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 puimonary disease, idiopathic pulmonary fibrosis, 

bronchiectasis, pulmonary hypertension, or arterial puimonary 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 scierosis, pancreatitis, allergic rhinitis, systemic inflammatory respiratory 

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

disease, mediated or respiting from eiastase activity; or where immunological 

reaction is mediated or resulting from eiastase activity. 

in vet another aspect, the present invention provides the use of a pharmaceuticaiiv 

acceptable amount of a compound or pharmaceutical composition as described 

herein 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 
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or resulting fro m; or neurodeger lerative diseases mediat ed or resi jlting from: or 

inflammation r nediated or result :ing from eiastase activit* r, or whe re immunological 

reaction is mec liated or resulting from eiastase activitv. v\ /herein si aid compound or 

pharmaceutical composition is to be administered to 3 subject in need thereof. 

In accordance with the present invention these |3-hairpin peptidomimetics can be 

prepared by a process which comprises 

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

10 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; 

15 (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); 
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26. A compound according to anyone of claims 1 to 24 of the formula I, in ^ee 

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

eiastase for the treatment or prevention of lung cancer; breast cancer;/psoriasis; 

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

5 obstructive pulmonary disease; idiopathic pulmonary fibrosis;/bronchiectasis; 

puimonary hypertension; arterial pulmonary hypertension; caraiac hypertrophy; 

myocarditis; acute myocardiai infarction; rheumatoid arteritis; osteoarthritis; 

atherosclerosis; multiple sclerosis; pancreatitis; allelic rhinitis; systemic 

inflammatory respiratory syndrome; inflammatory dermatoses; inflammatory bowel 

10 disease; or Crohn's disease, / 

27. A pharmaceutical composition composing a compound or a mixture of 

compounds according to any one of claims 1/to 24 of the formula I, in free form or in 

pharmaceutically acceptable salt form; and a pharmaceuticaily inert carrier, 

15 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 o/suppository. 

20 28. The use of a compound according to anyone of claims 1 to 24 of the formula 

I, in free form or m pharmaceutically acceptable salt form, as a pharmaceutically 

active substance having selective protease inhibitory activity, in particular against 

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

activity a<nd/or anti infective activity and/or anticardiovascular activity and/or 

25 antiinynunological activity and/or antineurodegenerative activity. 

29. The use of a compound according to any one of claims 1 to 24, in free form 

/ or in pharmaceuticaily acceptable salt form, or a composition according to claim 27, 

/ as a medicament having inhibitory activity against eiastase for the treatment or 
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cancer, or breast cancer, mediated or resulting from; or immunological diseases, sucK 

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

antitrypsin deficiency, pulmonary emphysema, cystic fibrosis, chronic obstructive 

pulmonary disease, idiopathic pulmonary fibrosis, bronchiectasis, .pulmonary 

5 hypertension, or arterial pulmonary hypertension, mediated or resomng 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, 

10 pancreatitis, allergic rhinitis, systemic inflammatory respiratory syndrome, 

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

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

resulting from eiastase activity. / 

15 30. The use of a compound according to any one of claims 1 to 24, in free form 

or in pharmaceutically acceptable^It form, for the manufacture of a medicament 

having inhibitory activity against eiastase for the treatment or prevention of 

infections or diseases relate^to such infections; or cancer, such as lung cancer, or 

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

20 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 

25 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, 
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or resulting from eiastase activity; or where immunological reaction is medj/ted or 

resulting from eiastase activity. 

31, A method of treating an infection or a disease or disorder/issociated with 

5 such an infection resulting from; or cancer mediated or /esulting from; or 

immunological diseases mediated or resulting from; or pulmonary diseases mediated 

or resulting from; or cardiovascular diseases mediatecr or resulting from; or 

neurodegenerative diseases mediated or resulting from; jsr inflammation mediated or 

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

10 resulting from eiastase activity, comprising administering to a subject in need thereof 

a pharmaceutically acceptable amount of/a compound or pharmaceutical 

composition according to any of the claims l/o 24 or 27. 

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

15 claims 1 to 24 of the formula I composing the steps of 

(a) coupling an appropriate]/ functionalized solid support with an appropriately 

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

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

which may be p^sent in said N-protected amino acid derivative being likewise 

20 appropriatel/protected; 

removing/he N-protecting group from the product thus obtained; 

couphprg the product thus obtained with an appropriately N-protected 

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

faa" *, any functional group which may be present in said N-protected amino 

25 / acid derivative being likewise appropriately protected; 

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 age in.positions n-2 to 1, any functional group(s) which may bo 
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10 

15 

present in said N-protected amino acid derivatives being likewise 

appropriately protected; 

(f) if n is not 13, further effecting steps substantially corresponding t6 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 acic/derivatives being 

likewise appropriately protected; 

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

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

(i) removing any protecting groups present on fun/tional groups of any members 

of the chain of amino acid residues; and 

(j) 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 or into a different, 

pharmaceutically acceptable, sal 
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26. A compound according to anyone of claims 1 to 24 of the formula I, in free 

form or in pharmaceutically acceptable salt form, having inhibitory activity against 

eiastase for use in the treatment or prevention of Sung cancer; breast cancer; psoriasis; 

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

obstructive puimonary disease; idiopathic puimonary 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. 

27. A pharmaceutical composition comprising a compound or a mixture of 

compounds according to any one of claims 1 to 24 of the formula I, in free form or in 

pharmaceutically acceptable salt form, and a pharmaceutically inert carrier, 

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

buccal, transmucosal, rectal, puimonary or inhalation administration especially in the 

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

slurry, suspension, powder or suppository. 

28. A compound according to anyone of claims 1 to 24 of the formula I, in free 

form or in pharmaceutically acceptable salt form, for use as a pharmaceutically active 

substance having selective protease inhibitory activity, in particular against human 

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

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

antiimmunoiogicai activity and/or antineurodegenerative activity. 

29. A compound according to any one of claims 1 to 24, in free form or in 

pharmaceutically acceptable salt form, or a composition according to claim 27, for use 

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

prevention of infections or diseases related to such infections; or cancer, such as lung 
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cancer, or breast cancer, mediated or resulting from; or immunological diseases, such 

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

antitrypsin deficiency, puimonary emphysema, cystic fibrosis, chronic obstructive 

pulmonary disease, idiopathic puimonary 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 eiastase activity; or where immunological reaction is mediated or resulting from 

eiastase activity. 

30. The use of a compound according to any one of claims 1 to 24, in free form or 

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

inhibitory activity against eiastase 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 eiastase activity; or where 

immunological reaction is mediated or resulting from eiastase activity. 
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31. The use of a pharmaceutically acceptable amount of a compound or 

pharmaceutical composition according to any of the claims 1 to 24 or 27 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 eiastase activity; or where immunological reaction is 

mediated or resulting from eiastase activity, wherein said compound or 

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

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

claims 1 to 24 of the formula I comprising the steps of 

(a) coupling an appropriately functionaiized 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 

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 

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; 
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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; 

detaching the product thus obtained from the solid support; 

cyciizing 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, 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 or into a different, 

pharmaceutically acceptable, salt. 


