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Scientific rationale1

FP Antagonist Probe BAY-6672 Hydrochloride Hydrate
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General role of FP receptor (FP-R):

The prostaglandin F receptor (FP-R) is a GPCR that mediates the biological actions of the prostaglandin F2alpha (PGF2α).

PGF2α plays a major role in both the female reproductive system and in the eye. PGF2α is also a potent stimulator of smooth

muscle constriction, vascular and bronchoconstriction and contributes to acute and chronic inflammation. FP-R/PGF2α plays a

role in cardiovascular conditions and in pro-fibrotic processes. In lungs, the FP-R is observed in both lung tissue and lung

fibroblasts and plays an important role in pulmonary fibrosis. FP-R/PGF2α facilitates bleomycin-induced pulmonary fibrosis

independently of the pro-fibrotic mediator TGFβ.

Human data:3

▪ PGF2α is elevated in plasma from IPF patients

▪ PGF2α plasma concentration is associated with functional 

parameters (e.g. FVC) and clinical outcome

Experimental data:2

▪ FP-KO mice show reduced fibrosis in pro-fibrotic models

Role of FP receptor in idiopathic pulmonary fibrosis (IPF):

1 Beck et al. JMedChem 2020, 63, 11639–11662; 2 Oga et al. Nat. Med. 2009, 15, 1426–1430; 3 Aihara et al. PLoS One 2013, 8, e66017

HCl  H2O

Experimental data Human data
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Other Reported FP-R Antagonists
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by ObsEva, Phase 2

PDC31 (= THG113.31)

PDC113.824

THG113

AS604872

OBE022

AL-8810

Ile-Leu-Gly-His-Arg-Asp-Tyr-Lys

ile-leu-gly-his-cit-asp-tyr-lys

Few FP-R antagonists have been reported in the literature, among them prostanoid AL-8810 (a partial agonist),1

peptidic THG113, PDC31 and PDC113.824 (allosteric modulators)2 and thiazolidinones AS604872 and OBE022.3

OBE022:

KB = 5.9 nM

receptor binding

1 Sharif et al. Br. J. Pharmacol. 2019, 176, 1059–1078; Griffin et. al J. Pharmacol. Exp. Ther. 1999, 290, 1278–1284.
2 Peri et al. Br. Semin. Perinatol. 2002, 26, 389–397; Boettcher et. al Hum. Reprod. 2014, 29, 2465–2473; Goupil et al. J. Biol. Chem. 2010, 285, 25624-25636; Khoury et al. Front. Endocrinol. (Lausanne) 2014, 5, 68. 
3 Cirillo et al. Am. J. Obstet. Gynecol. 2007, 197, 54 e51-59; Pohl et al. J. Pharmacol. Exp. Ther. 2018, 366, 349–364; Täubel et al. Clin. Pharmacol. Drug Dev. 2018, 7, 889–900.

AL-8810: Ki = 426 nM

cell-based assay

There is limited commercial availability of potent and selective competitive FP antagonists

AS604872:

Ki = 35 nM

receptor binding

THG113, PDC31 and PDC113.824

are reported to be allosteric modulators
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Technical in vitro profile

FP Antagonist Probe BAY-6672 Hydrochloride Hydrate

BAY-6672 hydrochloride hydrate shows high in vitro potency, selectivity, and permeability

Crystalline BAY-6672 hydrochloride hydrate shows high solubility (2.3 g/L) and minor hygroscopicity (0.5 wt% moisture uptake)

Potency (IC50 [nM]) *

Binding hFP-R IC50 [nM] 22

Cell-based hFP-R IC50 [nM] 11

Cell-based mFP-R IC50 [nM] 5

Cell-based rFP-R IC50 [nM] 11

3T3 Lung fibroblast KC mIC50 [nM] 12

3T3 Lung fibroblast MCP-1 mIC50 [nM] 18

Tissue uterus contraction rIC50 [nM] 52

Properties & Physchem *

LogD @ pH 7.5 2.3

BEI / LLE 17 / 5.5

Sw @ pH 6.5 [mg/L]

BAY-6672 /  BAY-6672 hydrochloride hydrate
100 / 2,300

MW / MW corr / TPSA [g * mol / Å2]

BAY-6672

BAY-6672 hydrochloride hydrate

544.87 / 474.97 / 83

599.36 / 513.24 / 83

Stability (r / h plasma, 4h) [%] 100 / 100

in vitro DMPK Properties

Caco2

Permeability

Papp(A-B) [nm/s] Papp(B-A) [nm/s] efflux ratio

267 406 1.5

metabolic

stability

CLb [L/h/kg] Fmax [%]

liver mics (m / r / d / h) 0.32 / 0.86 / 0.65 / 0.17 94 / 80 / 69 / 87

rat hepatocytes 0.99 67

human hepatocytes 0.45 66

CYP inhibition 

IC50 [µM]

1A2 2C8 2C9 2D6 3A4 3A4 preinc.

> 20 > 20 > 20 > 20 > 20 > 20

PXR EC50 5.6 µM; Emax 109%; MEC 1.3 µM 

Safety / Toxicology

Cytotox / Mitotox / Ames / MNT negative

hERG + 7 other cardiac channels IC50 [µM] > 10

Selectivity

Prostaglandin receptor binding (FP, EP1-4, DP, IP, 

CRTH2) (Panlabs) IC50 [µM]

> 10

(Selectivity factor > 450x)

Cell-based hTP (IP1) assay (Panlabs) IC50 [µM]
2.2

(Selectivity factor 200x)

Prostaglandin receptor agonism [µM] > 10

Enzymes of protanoid pathway IC50 [µM] > 10

Panlabs lead profiling screen of 77 targets IC50 [µM] > 10

BAY-6672

HCl H2O

4

HCl  H2O

(R)

* Assessed for BAY-6672 (i.e., non-hydrochloride & non-hydrate), unless otherwise stated/// Donated Chemical Probe BAY-6672 Hydrochloride Hydrate /// November 2020



FP cell assay data, representative dose-response-curves

FP Antagonist Probe BAY-6672 Hydrochloride Hydrate: High Potency
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rFP IC50 = 11 nM

Rat receptor (cell assay)2

mFP IC50 = 32 / 5.2 nM4

Mouse receptor (cell assay)3

hFP IC50 = 11 nM

Human receptor (cell assay)1

1 Chem-1 cells stably expressing the human FP receptor (hFP-R) (Eurofins, #HTS093C) with Fluo-8 as fluorescent calcium readout.
2 NIH-3T3 cells endogenously expressing mouse FP receptor (mFP-R) and stably transfected with mitochondrially targeted photoprotein clytin (Q08121.1).
3 CHO cells stably expressing the rat FP receptor (rFP-R) with Fluo-8 as fluorescent calcium readout.
4 5.2 nM refers to the fu-corrected IC50 (medium containing 7.5% FCS / foetal calf serum)
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Cytokine production in fibroblasts and tissue contraction assay

FP Antagonist Probe BAY-6672 Hydrochloride Hydrate: Functional Assays
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Inhibition of pro-fibrotic PGF2a-induced cytokine production (KC and MCP-1) in lung fibroblasts (mouse 3T3 cells):

Wistar rat tissue assay of PGF2a-induced contraction of (non-pregnant) uterus (Panlabs):

IC50 = 12 nM IC50 = 18 nM

IC50 = 52 nM
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Selectivity profile based on prostaglandin binding assays (Eurofins/Panlabs)

FP Antagonist Probe BAY-6672 Hydrochloride Hydrate: High Selectivity

7
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Leadprofiling Screen: 77 targets; Ion Channel Profiler #: 8 Ion Channels; Enzymes of biosynth pathway

FP Antagonist Probe BAY-6672 Hydrochloride Hydrate: No Off-Targets
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BAY-6672

Enzymes of prostanoid biosynthesis pathway:

COX 1/2 #, TXAS #, LTC4S #, 15-LOX #, PLA2 *,

15-OH-PGDH * all IC50 > 10 µM

Ion Channel Profiler #: IC20 > 10 µM 

/// Donated Chemical Probe BAY-6672 Hydrochloride Hydrate /// November 2020 # Eurofins; * Bayer



PK in animals (mouse, rat, dog) and oral bioavailability in rat

FP Antagonist Probe BAY-6672 Hydrochloride Hydrate

9 Beck et al. JMedChem 2020, 63, 11639–11662

Favorable in vivo PK profile, with complete oral absorption from suspension in rats
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In vivo efficacy in a pulmonary fibrosis model (10 days silica-induced fibrosis) in mice

FP Antagonist Probe BAY-6672 Hydrochloride Hydrate

10 Beck et al. JMedChem 2020, 63, 11639–11662

Significant reduction of relevant pro-fibrotic and inflammatory biomarkers

/// Donated Chemical Probe BAY-6672 Hydrochloride Hydrate /// November 2020



Technical in vitro profile

Negative Probe

BAY-403 is inactive in the hFP-R binding assay and 100-fold less potent in the hFP-R cell assay, compared to BAY-6672

POTENCY (IC50 [nM])

Binding hFP-R IC50 [nM] > 10,000

Cell-based hFP-R IC50 [nM] 1,200

Properties & Physchem

LogD @ pH 7.5 1.7

BEI / LLE 12 / 4

Sw @ pH 6.5 [mg/L] 493

MW / MW corr / TPSA [g*mol / Å2] 559.88 / 489.98 / 95

Stability (r /h plasma, 4h) [%] 100 / 100

in vitro DMPK Properties

Caco2

Permeability

Papp(A-B) [nm/s] Papp(B-A) [nm/s] efflux ratio

2.2 28 13

metabolic

stability

CL [L/h/kg] Fmax [%]

liver mics (m / r / d / h) n.d. n.d.

rat hepatocytes 0.0001 100

human hepatocytes n.d. n.d.

CYP inhibition 

IC50 [µM]

1A2 2C8 2C9 2D6 3A4 3A4 preinc.

> 20 > 20 > 20 > 20 > 20 > 20

PXR EC50 > 50 µM; Emax 0.65%; MEC > 50 µM

SAFETY

Cytotox negative

hERG IC50 [µM] > 10

Selectivity

Prostaglandin receptor binding

DP1-2, EP1-4, IP (Panlabs)       IC50 [µM]
> 10

Cell-based hTP (IP1) assay (Panlabs) IC50 [µM] > 10

11

BAY-403
(racemate)
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Summary / Conclusion

FP Antagonist Probe BAY-6672 Hydrochloride Hydrate

Probe criteria

Inhibitor potency: goal is < 100 nM (IC50, Kd) Surpasses criteria; hFP-R IC50 = 11 nM (cell-based assay, inhouse),

hFP-R IC50 = 22 nM (binding assay, Panlabs)

Selectivity within target family: goal is > 30-fold Surpasses criteria; > 420-fold selectivity vs prostanoids EP1–EP4, IP, DP, CRTH2

based on binding assays @Panlabs; 200-fold vs TP based on 

cell-based assays; no agonism

Selectivity outside target family: describe the off-targets (which may include 

both binding and functional data)

Surpasses criteria; no off-targets in Panlabs Lead Profiling Screen (77 targets)  

Ion Channel Profiler: IC20 > 10 µM (8 ion channels);

Cytotox / Mitotox / Ames / MNT – all negative

On target cell activity for cell-based targets: goal is < 1 µM IC50/EC50 Surpasses criteria; hFP-R IC50 = 12 nM / 18 nM (functional cell-based assays,     

cytokine production (KC / MCP-1) in fibroblasts)

On target cell activity for secreted targets: appropriate alternative such as 

mouse model or other mechanistic biological assay, e.g., explant culture

Surpasses criteria; hFP-R IC50 = 52 nM functional tissue contraction assay; 

Compelling in vivo efficacy in a pulmonary fibrosis model                     

(10 days silica-induced fibrosis) in mice 

Neg ctrl: in vitro potency – > 100 times less; Cell activity – >100 times less 

potent than the probe 

Surpasses criteria; BAY-403 is inactive in the hFP-R binding assay and 100-fold  

less potent in the hFP-R cell assay, compared to BAY-6672

We ask for acceptance of FP antagonist BAY-6672 as chemical probe, accompanied by BAY-403 as negative control

12 /// Donated Chemical Probe BAY-6672 Hydrochloride Hydrate /// November 2020
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FP Antagonist Probe BAY-6672 Hydrochloride Hydrate
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Chemical Synthesis of BAY-6672 and BAY-6672 Hydrochloride

BAY-6672 was synthesized in multigram amounts via a convergent sequence of 2 (3) + 6 = 8 (9) steps.

15 Beck et al. JMedChem 2020, 63, 11639–11662/// Donated Chemical Probe BAY-6672 Hydrochloride Hydrate /// November 2020



Process Synthesis of BAY-6672 Hydrochloride Hydrate

Via the process chemistry route, BAY-6672 hydrochloride hydrate is producible in kilogram amounts

16 /// Donated Chemical Probe BAY-6672 Hydrochloride Hydrate /// November 2020 Beck et al. JMedChem 2020, 63, 11639–11662



Absolute Stereoconfiguration of BAY-6672 Hydrochloride

The absolute stereoconfiguration of BAY-6672 hydrochloride was determined by X-ray analysis

17 /// Donated Chemical Probe BAY-6672 Hydrochloride Hydrate /// November 2020 Beck et al. JMedChem 2020, 63, 11639–11662

ORTEP plot of BAY-6672 hydrochloride showing 50% thermal ellipsoids. The configuration of C21 is R. In addition to BAY-6672 hydrochloride,

one molecule of 1,4-dioxane is also present in the asymmetric unit of the crystal. The crystallographic data have been deposited with the

Cambridge Crystallographic Data Centre (CCDC) with deposition code CCDC 1906048.

Optical rotation: [a]D
20 = +18.1°, 589 nm, c = 0.43 g/100 ml, methanol

ee = 99%; Cl‒ content: 4.8 m% (0.9 eq)



Chemical Synthesis of Negative Probe BAY-403

Last two steps towards synthesis of BAY-403 (racemate)

18

71% 67%

DIPEA (8 equiv.) 

NMP (solvent)

o/n 120 °C

8 equiv.

HCl in dioxane (4 M)

16 h RT
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Cell-based assay principle for FP antagonists

FP Antagonist Probe BAY-6672
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◼ 1. step: + compound addition

◼ 2. step: + EC50 PGF2a (~5 nM)

◼ 3. step: + ATP (50 µM)

PGF2a

PLC

Ca2+

Gq

ATP

Fluo-8 fluorescence

read-out

Gq

Ca2+

Ca2+

uHTS cell-based assay principle FP Chem-1 Fluo-8 assay

Human FP Chem-1 cell line

(Eurofins, #HTS093C)

+ PGF2a + ATP

BAY-6672
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Biomarker analysis of the 10 days silica-induced pulmonary fibrosis model of BAY-6672 in mice

FP Antagonist Probe BAY-6672
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IL-1β: interleukin 1 beta; IL-6: interleukin 6; KC: cytokine induced neutrophil attracting chemokine; GM-CSF: granulocyte-macrophage colony-stimulating factor; 

IL-12(p40): interleukin 12(p40); IL-13: interleukin 13; MCP-1; monocyte chemoattractant protein-1; OPN: osteopontin; TIMP1: metallopeptidase inhibitor 1
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