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CLAIMS 

 

1. A compound of formula (I) or a pharmaceutically acceptable salt thereof, wherein the compound is 

selected from the group consisting of Ex. 1 to 216: 
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 4 
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wherein a) designates compounds comprising one or more disulfide interstrand linkage(s) between 

indicated amino acid residues, wherein the interstrand linkage(s) comprise at least one disulfide 

bond(s) between a pair(s) of side-chain thiol groups comprised on the indicated amino acid residues; 

 

wherein b) designates compounds comprising a lactam interstrand linkage between two indicated 

amino acid residues, wherein the lactam interstrand linkage comprises an amide bond between a 

side-chain amino group and a side-chain carboxyl group; 

 

wherein c) designates compounds comprising a dipeptidic amino acid residue at indicated position, 

wherein the dipeptidic amino acid residue comprises an amide bond between a α-carboxyl group 

of a terminal amino acid residue and a side-chain amino group of a second amino acid residue 

as specified; 

wherein d) designates compounds comprising a guanidine group comprising an amino group of a N-

terminal amino acid residue; and 

wherein e) designates compounds comprising a tetramethylguanidine group comprising an amino 

group of the N-terminal amino acid residue; 

 wherein formula (I) is defined as  
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and comprises a module A comprising single elements P or T being connected in either direction 

from the carbonyl (C=O) point of attachment to the nitrogen (N) of the next element, wherein i is 0 or 

1, with the proviso that, if i = 1, P13 and P14; or P14 and P1 may not be connected as aforementioned; if 

i = 0, P13 and P1 are not connected as aforementioned; and wherein, 

if i = 1, and 

P2 and P11 taken together and/or P4 and P9 taken together and/or P13 and P14 taken together may 

form naturally or non-naturally cross-linking α-amino acids containing each in total 1 to 12 carbon- 

and/or heteroatoms in a single side-chain which together are connecting P2 and P11 and/or P4 and P9 

and/or P13 and P14 by covalent interaction (interstrand linkage); then 

P1 is a naturally or non-naturally occurring aromatic L α-amino acid containing 1 to 25 carbon- 

and/or heteroatoms in a single side-chain; or a naturally or non-naturally occurring aliphatic 

L α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single side-chain; 

P2 is a naturally or non-naturally occurring basic L α-amino acid containing in total 1 to 25 carbon- 

and/or heteroatoms in a single side-chain comprising at least one amino function; or a 

naturally or non-naturally occurring L α-amino acid containing in total 1 to 25 carbon- and/or 

heteroatoms in a single side-chain comprising at least one amide function; or a naturally or 

non-naturally occurring alcoholic L α-amino acid containing in total 1 to 25 carbon- and/or 

heteroatoms in a single side-chain; or a naturally or non-naturally occurring aliphatic L α-

amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single side-chain; 

P3 is a naturally or non-naturally occurring aliphatic L α-amino acid containing in total 1 to 25 

carbon- and/or heteroatoms in a single side-chain; or a naturally or non-naturally occurring 

aromatic L α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single 

side-chain;  

P4 is Gly; Sar; or a naturally or non-naturally occurring aliphatic α-amino acid containing in total 1 

to 25 carbon- and/or heteroatoms in a single side-chain; or a naturally or non-naturally 
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occurring basic L α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a 

single side-chain comprising at least one amino function; or a naturally or non-naturally 

occurring alcoholic L α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in 

a single side-chain; or a naturally or non-naturally occurring L α-amino acid containing in 

total 1 to 25 carbon- and/or heteroatoms in a single side-chain comprising at least one 

amide function; or a naturally or non-naturally occurring aromatic L α-amino acid containing 

1 to 25 carbon- and/or heteroatoms in a single side-chain; 

P5 is a naturally or non-naturally occurring aliphatic L α-amino acid containing in total 1 to 25 

carbon- and/or heteroatoms in a single side-chain; or a naturally or non-naturally occurring 

alcoholic L α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single 

side-chain; or a naturally or non-naturally occurring basic L α-amino acid containing in total 1 

to 25 carbon- and/or heteroatoms in a single side-chain comprising at least one amino 

function; or a naturally or non-naturally occurring aromatic L α-amino acid containing 1 to 25 

carbon- and/or heteroatoms in a single side-chain; 

T6 is a naturally or non-naturally occurring D α-amino acid containing an optionally substituted 

side-chain which forms a four-, five- or six-membered hetero-cycle or a bicyclic system 

comprising the α-carbon and the α-amino atom; or a naturally or non-naturally occurring 

aliphatic D α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single 

side-chain; or a naturally or non-naturally occurring basic D α-amino acid containing in total 

1 to 25 carbon- and/or heteroatoms in a single side-chain comprising at least one amino 

function; or a naturally or non-naturally occurring aromatic D α-amino acid containing 1 to 25 

carbon- and/or heteroatoms in a single side-chain; or a naturally or non-naturally occurring 

alcoholic D α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single 

side-chain; 

T7 is a naturally or non-naturally occurring L α-amino acid containing an optionally substituted 

side-chain which forms a five- or six-membered heterocycle or a bicyclic system comprising 

the α-carbon and the α-amino atom; or a naturally or non-naturally occurring aliphatic L α-

amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single side-chain; or a 

naturally or non-naturally occurring aromatic L α-amino acid containing 1 to 25 carbon- 

and/or heteroatoms in a single side-chain; or a naturally or non-naturally occurring basic L α-

amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single side-chain 

comprising at least one amino function; or a naturally or non-naturally occurring alcoholic L 

α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single side-chain; 

P8 is a naturally or non-naturally occurring aliphatic L α-amino acid containing in total 1 to 25 

carbon- and/or heteroatoms in a single side-chain; or a naturally or non-naturally occurring 

aromatic L α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single 

side-chain; or a naturally or non-naturally occurring alcoholic L α-amino acid containing in 

total 1 to 25 carbon- and/or heteroatoms in a single side-chain; 

P9 is Gly; Sar; or a naturally or non-naturally occurring aliphatic L α-amino acid containing in total 

1 to 25 carbon- and/or heteroatoms in a single side-chain; or a naturally or non-naturally 
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occurring basic L α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a 

single side-chain comprising at least one amino function; or a naturally or non-naturally 

occurring alcoholic L α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in 

a single side-chain; or a naturally or non-naturally occurring L α-amino acid containing in 

total 1 to 25 carbon- and/or heteroatoms in a single side-chain comprising at least one 

amide function; or a naturally or non-naturally occurring aromatic L α-amino acid containing 

1 to 25 carbon- and/or heteroatoms in a single side-chain; or a naturally or non-naturally 

occurring L α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single 

side-chain comprising at least one urea function, carboxylic acid function, amide function, 

ester function, sulfone function or ether function; 

P10 is a naturally or non-naturally occurring aliphatic L α-amino acid containing in total 1 to 25 

carbon- and/or heteroatoms in a single side-chain; or a naturally or non-naturally occurring 

aromatic L α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single 

side-chain;  

P11 is Gly; Sar; or a naturally or non-naturally occurring basic L α-amino acid containing in total 1 

to 25 carbon- and/or heteroatoms in a single side-chain comprising at least one amino 

function; or a naturally or non-naturally occurring L α-amino acid containing in total 1 to 25 

carbon- and/or heteroatoms in a single side-chain comprising at least one amide function; or 

a naturally or non-naturally occurring aliphatic L α-amino acid containing in total 1 to 25 

carbon- and/or heteroatoms in a single side-chain; or a naturally or non-naturally occurring 

alcoholic L α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single 

side-chain; 

P12 is Gly; Sar; Aib; or a naturally or non-naturally occurring aliphatic α-amino acid containing in 

total 1 to 25 carbon- and/or heteroatoms in a single side-chain; or a naturally or non-

naturally occurring basic α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms 

in a single side-chain comprising at least one amino function; or a naturally or non-naturally 

occurring alcoholic α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a 

single side-chain; or a naturally or non-naturally occurring aromatic α-amino acid containing 

in total 1 to 25 carbon- and/or heteroatoms in a single side-chain; or a naturally or non-

naturally occurring α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a 

single side-chain comprising at least one urea function, carboxylic acid function, amide 

function, ester function, sulfone function or ether function; 

P13 is Gly; Sar; Aib; or a naturally or non-naturally occurring aliphatic α-amino acid containing in 

total 1 to 25 carbon- and/or heteroatoms in a single side-chain; or a naturally or non-

naturally occurring basic α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms 

in a single side-chain comprising at least one amino function; or a naturally or non-naturally 

occurring alcoholic α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a 

single side-chain; or a naturally or non-naturally occurring aromatic α-amino acid containing 

1 to 25 carbon- and/or heteroatoms in a single side-chain; or a naturally or non-naturally 
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occurring α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single 

side-chain comprising at least one amide function; 

P14 is Gly; Sar; Aib; or a naturally or non-naturally occurring aliphatic α-amino acid containing in 

total 1 to 25 carbon- and/or heteroatoms in a single side-chain; or a naturally or non-

naturally occurring basic α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms 

in a single side-chain comprising at least one amino function; or a naturally or non-naturally 

occurring α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single 

side-chain comprising at least one urea function, carboxylic acid function, amide function, 

ester function, sulfone function or ether function; or a naturally or non-naturally occurring 

alcoholic α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single 

side-chain; 

with the proviso that, 

- if no interstrand linkage is formed, then P13 and P14, and P14 and P1 are connected; 

- if P13 and P14 taken together form an interstrand linkage, as defined above, then 

P13 and P14 are not additionally connected; 

with the further proviso that, 

- if linker L, as defined below, is connected with module A by a carbonyl (C=O) 

point of attachment of P2; P5; or P12; then 

 P2; P5; or P12; is a naturally or non-naturally occurring α-amino acid  

     containing in total 1 to 25 carbon- and/or heteroatoms in a 

    single side-chain comprising at least one carboxyl function; 

- if linker L, as defined below, is connected with module A by a carbonyl (C=O) point of 

attachment of P13 and 

 P13 and P14, and P14 and P1 are connected; or 

P14 and P1 are not connected; then 

P13 is  a naturally or non-naturally occurring α-amino acid containing in total 1 to 25 

   carbon- and/or heteroatoms in a single side-chain comprising at least one 

   carboxyl function; 

- if linker L, as defined below, is connected with module A by a carbonyl (C=O) point of 

attachment of P14 and 

P13 and P14, and P14 and P1 are connected as aforementioned; or 

P13 and P14 are not connected; then 

P14 is  a naturally or non-naturally occurring α-amino acid containing in  total 1 to 25 

   carbon- and/or heteroatoms in a single side-chain comprising at least one 

   carboxyl function; 

if i = 0, and 

P2 and P11 taken together and/or P4 and P9 taken together form naturally or non-naturally cross-linking 

α-amino acids containing each in total 1 to 12 carbon- and/or heteroatoms in a single side-chain 

which together are connecting P2 and P11 and/or 

P4 and P9 by covalent interaction (interstrand linkage); then 
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P1 to P5; T6; T7; P8 to P13 are naturally or non-naturally occurring α-amino acids; 

with the proviso that, 

- if linker L, as defined below, is connected with module A by a carbonyl (C=O) point of 

attachment of P5; or P12; then 

 P5; or P12; is a naturally or non-naturally occurring α-amino acid containing in total 1 to 25 

    carbon- and/or heteroatoms in a single side-chain comprising at least one 

    carboxyl function; 

and a module B consisting of single elements Q being connected in either direction from the carbonyl 

(C=O) point of attachment to the nitrogen (N) of the next element with the proviso that Q7 is connected 

from the α-carbonyl (C=O) point of attachment to the ω-nitrogen (N) of Q1, and wherein 

Q1 is a naturally or non-naturally occurring basic α-amino acid containing in total 1 to 25 carbon- 

and/or heteroatoms in a single side-chain comprising at least one amino function; 

Q2, Q5, and Q6 are independently 

 a naturally or non-naturally occurring basic L α-amino acid containing in total 1 to 25 carbon- 

and/or heteroatoms in a single side-chain comprising at least one amino function; 

Q3 is a naturally or non-naturally occurring aliphatic D α-amino acid containing in total 1 to 25 

carbon- and/or heteroatoms in a single side-chain; or or a naturally or non-naturally 

occurring aromatic D α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in 

a single side-chain; 

Q4 is a naturally or non-naturally occurring aliphatic L α-amino acid containing in total 1 to 25 

carbon- and/or heteroatoms in a single side-chain; 

Q7 is a naturally or non-naturally occurring alcoholic α-amino acid containing in total 1 to 25 

carbon- and/or heteroatoms in a single side-chain; or a naturally or non-naturally occurring 

α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single side-chain 

comprising at least one amide function; or a naturally or non-naturally occurring aliphatic α-

amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single side-chain; or a 

naturally or non-naturally occurring basic α-amino acid containing in total 1 to 25 carbon- 

and/or heteroatoms in a single side-chain comprising at least one amino function; 

 

and a linker L consisting of k = 0 - 3 single elements L being connected in either direction from the 

carbonyl (C=O) point of attachment to the nitrogen (N) of the next element, and wherein, 

if k = 1, 

L1 is Gly; Sar; Aib; or a naturally or non-naturally occurring aliphatic α-amino acid containing in 

total 1 to 25 carbon- and/or heteroatoms in a single side-chain; or a naturally or non-

naturally occurring basic α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms 

in a single side-chain comprising at least one amino function; or a naturally or non-naturally 

occurring alcoholic α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a 

single side-chain; or a naturally or non-naturally occurring aromatic α-amino acid containing 

1 to 25 carbon- and/or heteroatoms in a single side-chain; or a naturally or non-naturally 
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occurring α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a single 

side-chain comprising at least one amide function; 

 

if k = 2, the additional element 

L2 is Gly; Sar; Aib; or a naturally or non-naturally occurring aliphatic α-amino acid containing in 

total 1 to 25 carbon- and/or heteroatoms in a single side-chain; or a naturally or non-

naturally occurring basic α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms 

in a single side-chain comprising at least one amino function; or a naturally or non-naturally 

occurring alcoholic α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a 

single side-chain; 

if k = 3, the additional element 

L3 is Gly; Sar; Aib; or a naturally or non-naturally occurring aliphatic α-amino acid containing in 

total 1 to 25 carbon- and/or heteroatoms in a single side-chain; or a naturally or non-

naturally occurring basic α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms 

in a single side-chain comprising at least one amino function; or a naturally or non-naturally 

occurring alcoholic α-amino acid containing in total 1 to 25 carbon- and/or heteroatoms in a 

single side-chain; 

said linker L being connected with module B from the carbonyl (C=O) point of attachment of Lk to the 

α-nitrogen (N) of Q1 and, 

if k = 1 – 3 and i = 1, being connected with module A from the carbonyl (C=O) point of attachment of 

P2; P5; P12; P13; or P14; to the nitrogen (N) of L1; or, 

if k = 1 – 3 and i = 0, being connected with module A from the carbonyl (C=O) point of attachment of 

P5; P12; or P13; to the nitrogen (N) of L1; or 

if k = 0 and i = 1, then 

Q1 being directly connected with module A from the carbonyl (C=O) point of attachment of P2; P5; P12; 

P13; or P14; to the α-nitrogen (N) of Q1; or 

if k = 0 and i = 0, then 

Q1 being directly connected with module A from the carbonyl (C=O) point of attachment of P5; P12; or 

P13; to the α-nitrogen (N) of Q1; 

 

the carbonyl (C=O) point of attachment of P13; or P14; and/or nitrogen (N) of P1; or P14; not connected 

being saturated to form the corresponding naturally or non-naturally occurring terminal α-amino acids 

optionally having modified carbonyl (C=O) functional groups and/or nitrogen (N) functional groups; 

or a tautomer or rotamer thereof; or a salt; or a pharmaceutically acceptable salt; or a hydrate; or a 

solvate thereof. 

 

2. A diastereomer or epimer of a compound of formula (I) according to claim 1 based on one or more 

chiral center(s) not explicitly specified in formula (I) or an enantiomer of a compound of formula (I). 
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3. A pharmaceutical composition comprising a compound or a mixture of compounds according to 

claim 1 and at least one pharmaceutically inert carrier. 

 

4. A pharmaceutical composition according to claim 3 in a form suitable for oral, topical, transdermal, 

injection, buccal, transmucosal, rectal, pulmonary or inhalation administration, especially in the form of 

tablets, dragees, capsules, solutions, liquids, gels, plaster, creams, ointments, syrup, slurries, 

suspensions, spray, nebulizer or suppositories. 

 

5. Use of a pharmaceutically acceptable amount of a compound or compounds according to claim 1 in 

the manufacture of a medicament for the treatment of an infection caused by a Gram-negative 

bacteria selected from the group consisting of nosocomial infections, catheter-related infections, non-

catheter-related infections, urinary tract infections, and bloodstream infections, or a disease or 

disorder associated with an infection caused by a Gram-negative bacteria, selected from the group 

consisting of ventilator-associated pneumonia (VAP), hospital-acquired pneumonia (HAP), healthcare-

associated pneumonia (HCAP), cystic fibrosis, emphysema, asthma, pneumonia, epidemic diarrhea, 

necrotizing enterocolitis, typhlitis, gastroenteritis, pancreatitis, keratitis, endophthalmitis, otitis, brain 

abscess, meningitis, encephalitis, osteochondritis, pericarditis, epididymitis, prostatitis, urethritis, 

sepsis; surgical wounds, traumatic wounds, and burns. 

 

6. A process for the preparation of compounds according to claim 1, comprising  

(a) coupling a functionalized solid support with an N-protected derivative of that amino acid which 

in a desired end-product is at position Q7 of module B, any functional group which may be 

present in said N-protected amino acid derivative being protected; 

(b) removing the N-protecting group from the product obtained in step (a); 

(c) coupling the product of step (b) with an N-protected derivative of that amino acid which in the 

desired end-product corresponds to Q6, any functional group which may be present in said N-

protected amino acid derivative being protected; 

 

 (d) further effecting steps substantially corresponding to steps (b) to (c) using N-protected 

derivatives of amino acids which in the desired end-product are at positions Q5 to Q1, any 

functional group(s) which may be present in said N-protected amino acid derivatives being 

protected; 

(e) if coupling to the solid support in step (a) is  via a hydroxyl group of the amino acid residue at 

position Q7 , performing the following chemical conversion as described below:  

 selectively removing an N-protecting group at position Q1 and a carboxyl-protecting group at 

position Q7; and generating a macrolactam cycle by formation of an amide bond between the 

thus liberated carboxyl group at position Q7 and the amino group at Q1 of module B; 

 (f) if L is present (k = 1, 2, or 3), effecting steps substantially corresponding to steps (b) to (c) 

using N-protected derivatives of amino acids which in the desired end-product are at positions 
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Lk to L1, any functional group(s) which may be present in said N-protected amino acid 

derivatives being protected;  

(g) if P14 is present in module A (i = 1) effecting steps substantially corresponding to steps (b) to 

(c) using an N-protected derivative of an amino acid which in the desired end-product is at 

position Pn (n = 2, 5, 12, 13, or 14), any functional group(s) which may be present in said N-

protected amino acid derivative being protected; and 

if n = 2, further performing steps comprising: 

(h1) effecting steps substantially corresponding to steps (b) to (c) 

 using N-protected derivatives of amino acids which in the desired end-product are at 

positions P1, P14 to P8, T7, T6, and P5 to P3, any functional group(s) which may be 

present in said N-protected amino acid derivatives being protected and optionally 

following each coupling, selectively deprotecting one or several protected functional 

group(s) present in the molecule and chemically transforming the reactive group(s) thus 

liberated to form an interstrand linkage(s); and 

(i1) selectively removing a carboxyl-protecting group at position P2 and  

 the N-protecting group at position P3; and generating the macrolactam cycle by 

formation of an amide bond between the thus liberated carboxyl and amino functions;  

if n = 5, further performing steps which comprise: 

(h2) further effecting steps substantially corresponding to steps (b) to (c) 

 using N-protected derivatives of amino acids which in the desired end-product are at 

positions P4 to P1, P14 to P8, T7, and T6, any functional group(s) which may be present in 

said N-protected amino acid derivatives being protected and optionally following each 

coupling, selectively deprotecting one or several protected functional group(s) present 

in the molecule and chemically transforming the reactive group(s) thus liberated to form 

an interstrand linkage(s); and 

 (i2) selectively removing a carboxyl-protecting group at position P5 and  

 the N-protecting group at position T6; and generating the macrolactam cycle by 

formation of an amide bond between the thus liberated carboxyl and amino functions;  

if n = 12, further performing steps comprising: 

(h3) further effecting steps substantially corresponding to steps (b) to (c) 

 using N-protected derivatives of amino acids which in the desired end-product are at 

positions P11 to P8, T7, T6, P5 to P1, P14 and P13, any functional group(s) which may be 

present in said N-protected amino acid derivatives being protected and optionally 

following each coupling, selectively deprotecting one or several protected functional 

group(s) present in the molecule and chemically transforming the reactive group(s) thus 

liberated to form an interstrand linkage(s); and 

(i3) selectively removing a carboxyl-protecting group at position P12 and  

 the N-protecting group at position P13; and generating the macrolactam cycle by 

formation of an amide bond between the thus liberated carboxyl and amino functions;  

if n = 13, further performing steps comprising: 
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(h4) further effecting steps substantially corresponding to steps (b) to (c) 

 using N-protected derivatives of amino acids which in the desired end-product are at 

positions P12 to P8, T7, T6, P5 to P1, and P14, any functional group(s) which may be 

present in said N-protected amino acid derivatives being protected 

(i4) selectively removing a carboxyl-protecting group at position P13 and an N-protecting 

group at position P14; and generating the macrolactam cycle by formation of an amide 

bond between the thus liberated carboxyl and amino functions; 

if n = 14, performing steps comprising: 

(h5) further effecting steps substantially corresponding to steps (b) to (d) 

 using N-protected derivatives of amino acids which in the desired end-product are at 

positions P13 to P8, T7, T6, P5 to P1, any functional group(s) which may be present in 

said N-protected amino acid derivatives being selectively removing a carboxyl-

protecting group at position P14 and an N-protecting group at position P1; and 

generating the macrolactam cycle, as defined above, by formation of an amide bond 

between the thus liberated carboxyl and amino functions; 

 (j) if coupling to the solid support in step (a) is via a carboxyl group of the amino acid residue at 

position Q7 of module B, selectively removing an N-protecting group at position Q1 of module 

B; 

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

 (l) if coupling to the solid support in step (a) is  via a carboxyl group of the amino acid residue at 

position Q7 of module B, generating the macrolactam cycle by formation of an amide bond 

between the thus liberated carboxyl group at position Q7 and the amino group at position Q1 

of module B; 

 (m) removing any protecting groups present on functional groups of any members of the chain of 

amino acid residues and, optionally any protecting group(s) which may in addition be present 

in the molecule; 

 (n) optionally 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. 

 

7. The process according to claim 6, further comprising: 

(l1)  selectively deprotecting one or more protected functional group(s) present in the molecule 

and chemically transforming the reactive group(s) thus liberated, wherein (l1) is between 

steps (l) and (m). 

 

8. The process according to claim 6, further comprising: 

(n)  implementing additional chemical transformations of one or more reactive group(s) present in 

the molecule, wherein (n) is after step (m). 
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9. The process according to claim 6, further comprising: 

(o)  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, wherein (o) is after 

step (m). 

 

10. The process according to claim 8, further comprising: 

(o)  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, wherein (o) is 

after step (n). 

  
 


