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Background & Rationale

TRPA1 Mediates Pain, Neurogenic Inflammation and Inflammation
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PGP9.5

TRPA1
Tryptase

TRPA1 activation induces pain, central sensitization, 
neurogenic inflammation and mast cell-driven inflammation 

TRPA1, a damage sensor activated by a wide 
range of endogenous mediators

TRPA1 in human 
endometriotic lesions
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A-079 donated as chemical probe

Commercially available TRPA1 antagonists
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Origin Code Structure hTRPA1 r | m TRPA1 References

Abbvie A-079
67 nM

(FLIPR Ca2+ assay)
289 | 298 nM

(FLIPR Ca2+ assay)
PMID: 22319196
PMID: 21402443

Reference of TRPA1 probe:

https://www.sgc-ffm.uni-frankfurt.de/chemProbes#!specificprobeoverview/A-079

https://www.sgc-ffm.uni-frankfurt.de/APP/connector/0/146/url/A-079+Antagonist+for+TRPA1.pdf



Technical Profile

BAY-390 is a potent and selective TRPA1 inhibitor
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Pharmacology

PhysChemMolecular Properties

Pharmacokinetics

Safety

   

  

     

 

            

 
       

     
     

      

   

  
 

 

    
   

  

 

 

   

 

   

   

  

     

 

 

  

    
 

    

  

  

Selectivity/ Safety

   

m: mouse; gp: guinea pip; DRG: dorsal root ganglionCardiac profiler: hNav1.5; hCav1.2; hKir2.1; hKvLQT1; hKv4.3



Technical Profile

Negative Probe BAY-9897
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Pharmacology

PhysChemMolecular Properties

Pharmacokinetics

Safety

     

    

       

 

 
     

       

   

    

  
  

    

 

 

   

 

   

   

  

     

 

 

       

    

 

    

  

  

Selectivity/ Safety

Cardiac profi ler: hNav1.5; hCav1.2; hKir2.1; hKvLQT1; hKv4.3



BAY-390 shows efficacy in inflammatory pain and neurogenic 
inflammation models
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Reduction of mechanical hyperalgesia and inflammation in mouse inflammatory pain 
models

Reduction of neurogenic inflammation (plasma extravasation) 
in a rat neurogenic inflammation model 

Vehicle BAY-390
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Vehicle (+CFA)
BAY 390 [30 mg/kg]
BAY 390 [90 mg/kg]

BAY 390 [30 mg/kg] BAY 390 [90 mg/kg]

BAY 390 
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Vehicle - 5 ml/kg PO BID

BAY - 390 - 30 mg/kg PO BID

BAY - 390 - 90 mg/kg PO BID
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Daily dosing from day 15 to day 24

BAY-390 shows efficacy in neuropathic pain and interstitial 
cystitis models

/// Donated Chemical Probe BAY-390 /// September 20207

Reduction of visceral pain in a rat cyclophosphamide induced 
cystitis model 

Reduction of mechanical hyperalgesia in rodent neuropathic pain model

Neuropathic Pain IC/BPS

Exposures
Chronic therapeutic treatment (BID for 10 days, 

13x dosing)
Compound ID BAY-390
(mg/kg), p.o. 30 90

Plasma Cub [nM] @ 2.5h 115 201
Estimated Brain Cub [nM] @ 2.5h 33 61

rIC50 / kpu,u 63 nM / 0.3

BAY - 390 

 

 

 

  

 



Is a potent, across species active and brain penetrating TRPA1 antagonist 

BAY-390
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We ask for acceptance of TRPA1 inhibitor BAY-390 as chemical probe, 

accompanied by BAY-9897 as negative control

Probe criteria

Inhibitor/agonist potency: goal is < 100 nM (IC50, Kd) Potency as inhibitor of TRPA1 ion channel demonstrated in FLIPR Ca2+

assay (CHO or HEK): human TRPA1 IC50 = 16 nM, dog IC50 = 19 nM, rat 
IC50 = 63 nM;
Equipotent on rat, mouse, guinea pig and monkey TRPA1

Selectivity within target family: goal is >30-fold Surpasses criteria; Selectivity against family members was tested, 
all >30fold

Selectivity outside target family: describe the off-targets (which may 
include both binding and functional data)

Surpasses criteria; Selectivity in Eurofins Lead Profiling Screen, GPCR 
Profiling Screen and Bayer Kinase Panel was performed  
(only relevant Ki: hDAT 0.9 µM; hPR-B: 4 µM || Er EC50: 2.1 µM )

On target cell activity for cell-based targets: goal is < 1 micromolar
IC50/EC50

Surpasses criteria; Ephys human TRPA1 IC50 at 82 nM (Patchliner, CHO)
Efficacy in several in vitro and in vivo mechanistic models demonstrated;
efficacy in PD pain inflammation model 

On target cell activity for secreted targets: appropriate alternative such 
as mouse model or other mechanistic biological assay, e.g., explant 
culture

Surpasses criteria; Suitable pharmacokinetic profile for in vivo studies in 
rodents

Neg ctrl: in vitro potency > 100 times less; Cell activity >100 times 
less potent than the probe 

Surpasses criteria; Structure related compound BAY-9897 with high 
micromolar TRPA1 activity (human TRPA1 IC50 >25 µM (CHO, Ca2+)
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Synthesis
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Sc(OTf)3, toluene
2h 60°C

90%

TMSCF3, TBAF
THF, -30 °C

45 %

SOCl2, Pyridine,
DCM, 45 °C

90% after destillation

mCPBA, DCM

55 %

chiral Separations

2 Diastereomers
TRANS relation-ship



BAY-390

CEREP results
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IC50s were determined,
Please refer to page 5



Literature known TRPA1 Inhibitors
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Cpd 3a
Eli Lilly

WO 2019152465

Cpd 10a
Almirall

WO 2017060488

Cpd 6a
Novartis

J. Med. Chem., 2014, 57, 5129-5140

Cpd 7a
AstraZeneca

WO 2014184248 

Cpd 5a
Abbvie

*Probe A-079

Cpd 2a
Glenmark

WO 2013183035 

Cpd 4a
Roche

WO 2018029288 

Cpd 8a
Amgen

J. Med. Chem., 2016, 59, 2794-2809

Cpd 13a
Merck Sharp & Dome

WO 2011043954 

Cpd 14a
Ario Pharma

WO2014135617

Cpd 12a
Orion

WO 2014053694 

Cpd 9a
Genentech Inc.
WO 2018162607

Cpd 11a
Janssen

WO 2014049047 

Cpd 1a
Hydra

WO 2015164643 

Cpd 15a
Shanghai Jing'an Pharma.

CN 108558831

* Probe details see page 3
Commercially available



FLIPR assay for TRPA1 inhibitors
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CHO-hTRPA1 GCaMP

SCA

Ca2+

TRPA1 overexpressing cell line (e.g. CHO hTRPA1 GCaMP6)

Add test compounds for 10 min

Activation with agonist supercinnemaldehyde (SCA)

Readout: calcium sensor GCaMP6 (or Fluo8)

Ca2+-transients of BAY-390
DMSO

25 nM

BAY-390 hTRPA1 IC50 fit

2.5 nM
8 nM

80 nM

1 µM SCA


