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imaging tracers of atherosclerotic plaques. Dvořáková et al. (J Med Chem 2017) describe the preparation 

of a polymer conjugate containing a FAP-specific inhibitor for targeting applications. Loktev et al. (J 

Nucl Med 2018) describe the development of an iodinated and a DOTA-coupled radiotracer based on a 

FAP-specific enzyme inhibitor. Lindner et al. (J Nucl Med 2018) describe the modification and 

optimization of FAP inhibitors for use as theranostic tracers. Giesel et al. (J Nucl Med 2019) describe the 5 

clinical imaging performance of quinoline-based PET tracers that act as FAP inhibitors. 

PROBLEMS TO BE SOLVED BY THE INVENTION 

The present invention aims at the problem of providing improved binders (ligands) of fibroblast 

activation protein (FAP) suitable for targeting applications. The binders should be suitable for inhibition 

of FAP and/or targeted delivery of a payload, such as a therapeutic or diagnostic agent, to a site afflicted 10 

by or at risk of disease or disorder characterized by overexpression of FAP. Preferably, the binder should 

form a stable complex with FAP, display an increased affinity, increased inhibitory activity, a slower rate 

of dissociation from the complex, and/or prolonged residence at a disease site. 

SUMMARY  

The present inventors have found novel organic ligands of fibroblast activation protein (FAP) suitable for 15 

targeting applications. The compounds according to the present disclosure (also referred to as ligands or 

binders) comprise a small binding moiety A having the following structure: 

 

A 

In an aspect of the present disclosure, there is provided a compound, its individual diastereoisomers, its 20 

hydrates, its solvates, its crystal forms, its individual tautomers or a pharmaceutically acceptable salt 

thereof, wherein the compound comprises a moiety having the following structure A1 or A2, wherein m is 

0, 1, 2, 3, 4 or 5: 
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  .  

A1     A2 

In another aspect of the present disclosure, there is provided a compound having one the following 

structures, its individual diastereoisomers, its hydrates, its solvates, its crystal forms, its individual 

tautomers or a pharmaceutically acceptable salt thereof: 5 
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 R derived 

from AA: 

58a Glycine 

58b Alanine 

58c Valine 

58d Isoleucine 

58e Proline 

58f Arginine 
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In a further aspect of the present disclosure, there is provided a pharmaceutical composition comprising 

the compound disclosed herein and a pharmaceutically acceptable excipient. 

In another aspect of the present disclosure, there is provided a diagnostic composition comprising the 

compound disclosed herein.  5 

In a further aspect of the present disclosure, there is provided a compound disclosed herein or the 

composition disclosed herein for use in medicine. 

In another aspect of the present disclosure, there is provided a use of a compound disclosed herein or the 

composition disclosed herein in the manufacture of a cancer diagnostic agent. 

In a further aspect of the present disclosure, there is provided a use of a compound disclosed herein or the 10 

composition disclosed herein in the manufacture of a medicament for treatment of cancer. 

In another aspect of the present disclosure, there is provided a use of a compound disclosed herein or the 

pharmaceutical composition disclosed herein or the diagnostic composition disclosed herein, in the 

manufacture of a medicament or diagnostic agent for: 

(a) the treatment of the human or animal body by surgery or therapy or a diagnostic method practised 15 

on the human or animal body; or 
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(b) therapy or prophylaxis of a subject suffering from or having risk for a disease or disorder; or 

(c) guided surgery practised on a subject suffering from or having risk for a disease or disorder; or 

(d) diagnosis of a disease or disorder, wherein the diagnosis is to be practised on the human or 

animal body and involves a nuclear medicine imaging technique, such as Positron Emission 

Tomography (PET) or Single Photon Emission Computed Tomography (SPECT); or 5 

(e) targeted delivery of a therapeutic or diagnostic agent to a subject suffering from or having risk for 

a disease or disorder, 

 wherein in each of the preceding (b)–(e), said disease or disorder is independently selected from 

cancer, inflammation, atherosclerosis, fibrosis, tissue remodelling and keloid disorder, preferably 

wherein the cancer is selected from the group consisting of breast cancer, pancreatic cancer, small 10 

intestine cancer, colon cancer, multi-drug resistant colon cancer, rectal cancer, colorectal cancer, 

metastatic colorectal cancer, lung cancer, non-small cell lung cancer, head and neck cancer, 

ovarian cancer, hepatocellular cancer, oesophageal cancer, hypopharynx cancer, nasopharynx 

cancer, larynx cancer, myeloma cells, bladder cancer, cholangiocarcinoma, clear cell renal 

carcinoma, neuroendocrine tumour, oncogenic osteomalacia, sarcoma, CUP (carcinoma of 15 

unknown primary), thymus cancer, desmoid tumours, glioma, astrocytoma, cervix cancer, skin 

cancer, kidney cancer and prostate cancer; 

 preferably wherein the compound has a prolonged residence at the disease site at a therapeutically 

or diagnostically relevant level, preferably beyond 1 h, more preferably beyond 6 h post injection. 

In a further aspect of the present disclosure, there is provided a compound, its individual diastereoisomers, 20 

its hydrates, its solvates, its crystal forms, its individual tautomers or a salt thereof, wherein the 

compound comprises: 

 a moiety having the following structure A1 or A2, wherein m is 0, 1, 2, 3, 4 or 5: 

  , 

A1     A2 25 
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 and a reactive moiety L capable of reacting and forming a covalent bond with a conjugation 

partner. 

In another aspect of the present disclosure, there is provided a method for preparing a conjugate 

comprising the step of conjugating with a compound disclosed herein with a conjugation partner, wherein 

preferably: 5 

(a) the compound is conjugated by reacting with the conjugation partner to form a covalent bond;  

(b) the conjugate is a compound as disclosed herein; 

(c) the conjugation partner is a therapeutic or diagnostic agent; and/or 

(d) the method further comprises formulating the conjugate as a pharmaceutical composition or as a 

diagnostic composition. 10 

A compound according to the present disclosure may be represented by following general Formula I,  

 

Formula I 
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its individual diastereoisomers, its hydrates, its solvates, its crystal forms, its individual tautomers or a 

pharmaceutically acceptable salt thereof, wherein A is a binding moiety; B is a covalent bond or a moiety 

comprising a chain of atoms that covalently attaches the moieties A und C; and C is a payload moiety. 

The present disclosure further provides a pharmaceutical composition comprising said compound and a 

pharmaceutically acceptable excipient. 5 

The present disclosure further provides said compound or pharmaceutical composition for use in a 

method for treatment of the human or animal body by surgery or therapy or a diagnostic method practised 

on the human or animal body; as well as a method for treatment of the human or animal body by surgery 

or therapy or a diagnostic method practised on the human or animal body comprising administering a 

therapeutically or diagnostically effective amount of said compound or pharmaceutical composition to a 10 

subject in need thereof.  

The present disclosure further provides said compound or pharmaceutical composition for use in a 

method for therapy or prophylaxis of a subject suffering from or having risk for a disease or disorder; as 

well as a method for treatment therapy or prophylaxis of a disease or disorder comprising administering a 

therapeutically or diagnostically effective amount of said compound or pharmaceutical composition to a 15 

subject suffering from or having risk for said disease or disorder.  

The present disclosure further provides said compound or pharmaceutical composition for use in a 

method for guided surgery practised on a subject suffering from or having risk for a disease or disorder; 

as well as a method for guided surgery comprising administering a therapeutically or diagnostically 

effective amount of said compound or pharmaceutical composition to a subject suffering from or having 20 

risk for a disease or disorder. 

The present disclosure further provides said compound or pharmaceutical composition for use in a 

method for diagnosis of a disease or disorder, the method being practised on the human or animal body 

and involving a nuclear medicine imaging technique, such as Positron Emission Tomography (PET); as 

well as a method for diagnosis of a disease or disorder, the method being practised on the human or 25 

animal body and involving a nuclear medicine imaging technique, such as Positron Emission 

Tomography (PET), and comprising administering a therapeutically or diagnostically effective amount of 

said compound or pharmaceutical composition to a subject in need thereof.  

The present disclosure further provides said compound or pharmaceutical composition for use in a 

method for targeted delivery of a therapeutic or diagnostic agent to a subject suffering from or having risk 30 

for a disease or disorder; as well as a method for targeted delivery of a therapeutically or diagnostically 

effective amount of said compound or pharmaceutical composition to a subject suffering from or having 

risk for a disease or disorder.  
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CLAIMS 

 

1. A compound having one the following structures, its individual diastereoisomers, its hydrates, its 

solvates, its crystal forms, its individual tautomers or a pharmaceutically acceptable salt thereof: 

# Structure 
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from AA: 

58a Glycine 

58b Alanine 

58c Valine 

58d Isoleucine 

58e Proline 

58f Arginine 
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2. The compound according to claim 1, wherein the structure is selected from those with numbers  

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 18, 21, 26, 27, 30, 31, 34a, 35, 36, 37a, 38, 39, 40, 

41, 42, 43, 43a, 44, 45, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58a, 58b, 58c, 58d, 58e, 58f, 

59a, 60a, 64, 65, 66, 67, and 68.  

3. The compound according to claim 1, wherein the structure is selected from those with numbers 

2, 7, 8, 9, 10, 11, 12, 13, 14, 15, 18, 21, 26, 27, 30, 31, 34a, 35, 36, 37a, 38, 39, 40, 41, 42, 43, 

43a, 44, 45, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58a, 58b, 58c, 58d, 58e, 58f, 59a, 60a, 64, 

65, 66, 67, and 68.  

4. The compound according to claim 1, wherein the structure is selected from those with numbers  

8, 9, 10, 11, 12, 13, 14, 15, 18, 21, 26, 27, 30, 35, 38, 39, 40, 41, 42, 43a, 58a, 58b, 58c, 59a, 60a, 

64, 65, 66, 67, and 68.  

5. The compound according to claim 1, wherein the structure is selected from those with numbers  

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, and 26. 

6. The compound according to claim 1 having the structure 8. 

 


