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An X-ray structure of a CLICK chemistry-based BET PROTAC bound to BRD2(BD2) inspired 

synthesis of JQ1 derived heterocyclic amides. This effort led to the discovery of potent 

BET inhibitors displaying overall improved profiles when compared to JQ1 and birabresib. 

A thiadiazole derived 1q (SJ1461) displayed excellent BRD4 and BRD2 affinity and high 

potency in the panel of acute leukaemia and medulloblastoma cell lines. A structure of 1q co-

crystalised with BRD4-BD1 revealed polar interactions with the AZ/BC loops, in particular with 

Asn140 and Tyr139, rationalising the observed affinity improvements. In addition, exploration of 

pharmacokinetic properties of this class of compounds suggest that the heterocyclic amide moiety 

improves drug-like features. Our study led to the discovery of potent and orally bioavailable BET 

inhibitor 1q (SJ1461) as a promising candidate for further development.
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Introduction

Histones are positively charged proteins that enable cells to pack and protect DNA 

molecules via interactions of lysine residues with acidic phosphate moieties of DNA 

creating chromatin.[1] [2] Stability of this complex can be affected by acetylation of the 

ε-amino functionality of lysine, a transformation that eliminates basicity of this group 

and prevents its involvement in the ionic bond formation with the phosphates.[3] [4] [5] 

A consequence of the acetylation is a loss of DNA-histone contacts and formation of a 

complex with weak interactions which consequently promotes gene expression. One of the 

major mechanisms of chromatin activation involves recognition of N-acetyl lysine residue at 

the N-terminal tails of histones by the Bromo- and Extra-Terminal domain (BET) family of 

proteins. [6] [7] [8] Four members of this family have been described to date: BRD2, BRD3, 

BRD4 and BRDT. [9] [10] [11] [12] [13] [14] The structure of BET proteins comprises 

of two bromodomains (BD1 and BD2), an extraterminal domain (ET) and a C-terminal 

domain (CTD). [15] The BDs are hydrophobic regions created by four α-helices (Z, A, 

B and C) and two loops (ZA and BC) and can recognise N-acetyl residue in histones 

and other proteins. [16] The ET domain is involved in recruitment of various components 
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of the transcriptional complexes while CTD, present only in BRD4 and BRDT, interact 

with positive elongation factor (p-TEFb). [17] [18] BET proteins are involved in various 

pathophysiological processes, but particularly important is their role in cancer development. 

[19] [20] [21] In recent years a range of BET inhibitors have been described in the literature 

(Figure 1). [22] [23] [24] [25]

The first amongst them was diazepine derivative 1a known as JQ1, now widely used as 

a tool in studying BET biology. [26] JQ1 displaces BRD4 from chromatin and induces 

differentiation, G1 cell cycle arrest and apoptosis in cancer cells such as human-derived 

NUT midline carcinoma. [27] However, the compound’s short half-life in vivo prevented 

its progression into clinical studies. [28] On the other hand, its amide derivative known as 

birabresib, 1c, entered clinical trial demonstrating dose-proportional exposure, favourable 

safety profile and activity in NMC. [29] Our interest in BET inhibitors sparked from 

an X-ray structure of a CLICK chemistry-based BET PROTAC bound to BRD2(BD2) 

revealing novel ligand-protein interactions. This observation followed by an optimization 

effort described here led to the discovery of potent BET inhibitors displaying overall 

improved profiles when compared to JQ1 and birabresib.

2. Results and discussion

2.1. Background of the study

Proteolysis-targeting chimeras (PROTACs) have received considerable attention in recent 

years as a promising novel paradigm in drug discovery. [30] [31] [32] [33] [34] [35] [36] 

[37] [38] Our interest in developing novel BET-PROTACs led us to the discovery of a series 

of CLICK-based degraders such as 7 that displayed significantly increased affinity in BRD2 

TR-FRET assay compared to parent JQ1 1a and related PROTACs such as dBET1 8. [39] 

[40] [41]

This finding suggests that the side chain of the click PROTAC forms additional interactions 

resulting in improved BRD affinity. Indeed, the crystal structure of CLICK-PROTAC 7 in 

complex with BRD2/BD2 that we previously generated (PDB: 6WWB) showed several 

additional interactions with the protein compared to JQ1, which included a water-bridged 

hydrogen bond network between NH-amide/Asn429 and CO-amide/Leu381, and hydrogen 

bonding between the amide triazole/His433 (Figure 3A). [39] The electron density around 

the thalidomide part of ligand 7 was weak and its role is not clear. The crystal structure 

generally revealed that the network of H-bonds created by 7 is similar to 1a (JQ1) in 

the corresponding region except JQ1 is lacking an interaction with Leu381 (Figure 3B) 

(PDB:3ONI). [26] Similarly to 1a, 1c (birabresib) in complex with related BRD4 (PDB: 

5WMD) adopts an analogous conformation with the key interactions involving the amide 

functionality (Figure 3C). [42] Here the H-bonding network is more complex and includes 

water-mediated H-bonds with Leu92, Asn140, and with a non-conserved Asp144 in lieu of 

His433 in BRD2. The phenol moiety of 1c that is projecting towards the solvent may be 

important for balancing other properties of this ligand. All three ligands maintain H-bonding 

with the conserved Tyr386 via a water molecule. These results suggest the critical role of the 

triazole moiety in improving the affinity of the PROTAC ligand towards BRD2/BD2.
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2.2. Chemistry

To explore and further leverage these novel interactions, we synthesised several JQ1 

amide derivatives and compared their properties with the parent inhibitor as well as with 

a more potent birabresib 1c (Table 1). Our focus was on substituents that can probe 

the subpocket occupied by the 1,2,3-triazole in 7. Consequently, majority of compounds 

contained heterocyclic substituents with the potential to create H-bonding interactions. All 

amides were synthesised from the appropriate acid 9 and amine using either HATU or 

DEPBT as coupling reagent in presence of DIPEA as base and in DMF as solvent, Scheme 

1. The amides were isolated by column chromatography in 20–95% yields.

2.3. BRD2/BRD4 binding assay

Binding affinity of the synthesised amides were determined in TR-FRET assay against 

BRD4 and BRD2 proteins, as shown in Table 1. For both proteins BD2 seems to be more 

sensitive towards the ligands with several compounds showing sub-nanomolar activity and 

better potency than JQ1 1a or birabresib 1c. In general, majority of compounds possessing 

a heterocyclic ring within the amide moiety showed higher affinity to BRD2 than the parent 

JQ1 1a or birabresib 1c. Interestingly, glycine ester derivative 1m (IC50 BRD2/BD1 3.4nM), 

also showed a high affinity in this assay, possibly having the ester group engaged with the 

protein in a similar, bioisosteric fashion to five membered heterocycles. [43] [44] This is 

well exemplified by comparing the activities of 1m (IC50 BRD2/BD1 3.4nM) and oxazole 

derivative 1i (IC50 BRD2/BD1 9.2nM). Derivatives with the benzyl type of structure, 1d-f, 
1h, 1i and 1k, were less potent than the most active thiadiazole 1q (IC50 BRD2/BD1 

1.6nM) with the shorter amide chain. Notably, structurally similar to 1q, thiazole derivative 

1o (IC50 BRD2/BD1 10.9nM) demonstrated lower affinity suggesting significance of an 

additional nitrogen or perhaps better positioning for the H-bonding interacting group. 

Surprisingly, we did not observe a difference between 1k (IC50 BRD2/BD1 16.3nM) and 

the N-deleted analogue 1g (IC50 BRD2/BD1 21.7nM). This may suggest that positioning of 

heteroatom in the amide moiety is important for the affinity. A similar trend was observed 

in the BRD4 assay. Derivative 1q (IC50 BRD4/BD1 6.5nM) was amongst the most active 

compounds with isoxazole 1h (IC50 BRD4/BD1 5.7nM) having comparable activity and 

glycine derivative 1m (IC50 BRD4/BD1 2.8nM) being even slightly more potent.

Overall, several of our most active compounds described above performed better in both 

BRD4 and BRD2 binding assays than JQ1 1a or birabresib 1c (Table 1).

2.4. Cell-based assay

Encouraging initial results prompted further profiling of the synthesised amides in cancer 

cell viability assays. The cell line selection was influenced by our general focus on high 

risk paediatric cancers such as acute leukaemia (MV4–11, NALM-16, MOLM-13) and 

medulloblastoma (HDMB03, D283), the two leading causes of childhood cancer death. 

(Table 2). Cells were treated with compounds over 72 hours, and their viability was 

assessed using the CellTiter-Glo assay kit (Promega). The IC50 values were determined by 

the proprietary software Robust Investigation of Screening Experiments (RISE), developed 

in house on the Pipeline Pilot platform (Biovia, v. 17.2.0). [45] Medulloblastoma cells 
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HDMB03 showed high sensitivity towards 1i (IC50 1.0nM) and 1q (IC50 6.6nM), which 

were very potent in biochemical assays as well. Compound 1i was ~90-fold and ~130-fold 

more toxic than JQ1 1a (IC50 90.3nM) and birabresib 1c (IC50 134.3.3nM), respectively. 

It is also worth noting that heterocyclic amides 1o (IC50 4.6nM) and 1d (IC50 3.8nM) 

showed >20-fold better potency than 1a or 1c. Leukaemia cells NALM16 displayed similar 

sensitivity towards 1i (IC50 0.8nM) and 1q (IC50 3.6nM), while birabresib 1c (IC50 14.0nM) 

demonstrated ~15-fold lower potency than 1i. Additional heterocyclic amides such as 1d 
(IC50 7.3nM) or 1o (IC50 6.4nM) also showed significant potency against this cell line 

supporting generally observed trend for the JQ1 heterocyclic amide derivatives. A similar 

tendency was observed in other cell lines, although, with less significant differences in 

activity of the most active amides 1i/1q and JQ1 1a/birabresib 1c (Table 2). Glycine 

derivative 1m showed differences between the results obtained in two assay formats. 

Specifically, 1m showed considerably higher affinity in TR-FRET assay (IC50 BRD2/BD1 

3.4nM, IC50 BRD4/BD1 2.8nM) compared to its activity in cell-based assays (IC50 9.9–

359.2nM). Similar trends were obtained with other two amino acid amide analogues 1l 
and 1j. The observed lower potency in the cell-based assays might indicate susceptibility 

of the amino acid derive amides to hydrolytic transformations affecting activity of these 

compounds.

Based on overall properties compound 1q was selected as a lead compound and progressed 

to BROMOscan™ profiling, where it showed high affinity for all BET isoforms (Figure S2). 

Furthermore, the lead compound 1q effect on MYC was assessed in MV4–11 cell line by 

immunoblotting. In this study 1q showed a very similar profile to JQ1 and birabresib. After 

6 hours incubation at 100 nM concentration of 1q MYC protein abundance were reduced 

to around 50%, while at 1 μM concentration of 1q MYC protein levels were down to 22% 

(Figure S3/4).

2.5. Structural studies

Given the promising activity of JQ-derived heterocyclic amide analogues we set to explore 

interactions of these derivatives with BRD proteins in more detail. We solved the X-ray 

crystal structures of two of our compounds, 1k and 1q, bound to BRD4/BD1 (Figure 4a–b). 

At resolutions of 1.05 Å with 1k (PDB: 7RN2) and 1.18 Å with 1q (PDB: 7RMD) the 

electron density for placement of the ligand is unambiguous (Figure S5). Analysis of the 

binding mode shows that both 1k and 1q occupy the same position in the active site of 

BRD4/BD1 as JQ1 1a and birabresib 1c, Figure 4c–d. In all cases, the conserved diazepine 

fragment is located deep in the pocket and H-bonds with Tyr97 through a water molecule. 

The amide substituents, pyridine in 1k and thiadiazole in 1q, are oriented in the same area 

of the binding pocket as the ester moiety in JQ1 1a or the amide fragment of birabresib 

1c and interact with ZA and BC loop residues. Like 1a/1c, 1k and 1q H-bond directly 

with the amide NH moiety of Asn140 in the BC loop. Although 1k and 1q both contain a 

triazole functionality, the amide substituents are oriented orthogonally to one another and 

thus interact with the CO moiety of Asn140 in different ways. The conserved water bridging 

the H-bond with Asn140-CO binds to the secondary amide in 1k but interacts with the 

thiadiazole nitrogen of 1q. This allows the pyridine nitrogen of 1k to interact with a second 

water creating an additional H-bond with Asn140-CO like in JQ1 1a and birabresib 1c. This 
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second water-mediated H-bond involves Asp144 as well, which 1q lacks. Yet, 1q contains a 

unique interaction where the thiadiazole interacts with Tyr139 in the BC loop, again through 

a water-mediated H-bond. Another water-mediated H-bond bridges the amide carbonyl in 

1k to the backbone oxygen of Leu92 in the ZA loop and is also observed in birabresib 

1c. This interaction requires two waters in 1q and is missing in JQ1 1a. The variability in 

water placement between 1q, 1a, and 1c/1k is most likely a consequence of the orientation 

of the analogues. This suggests that the amide group is critical for high affinity but also 

demonstrates that additional important H-bonding interactions are possible by the amide 

substituent. It is also worth noting that all these additional contacts are created on the rim of 

the BD binding pocket towards the solvent. Therefore, this provides opportunity to further 

derivatise the amide moiety to optimise, for example, physico-chemical properties without 

diminishing binding affinity.

2.6. Physico-chemical and ADME studies

Upon demonstrating the beneficial effect of the heterocyclic substituent for the anti-tumour 

cell activity of JQ1 derivatives, we sought to determine how this moiety influences 

their drug-like properties (Table 3, and Supporting Information). [46] Solubility for the 

compounds was established in phosphate buffer solution after 18h incubation period at room 

temperature (Table 3). [47] Concentration of dissolved compounds was measured by UV 

spectrometry. The solubility of heterocyclic amides was found to be generally greater than 

that of JQ1 1a (37.5μM) or birabresib 1c (23.4μM), with triazole 1e (80.8μM) being the 

most soluble. The solubility of pyridine derivative 1k (72.5μM), was comparable to 1e, 

whereas thiadizole derivative 1q (12.0μM), showed lower solubility than its derivatives, 

including JQ1 1a and birabresib 1c. Next, we evaluated permeability of the amides 

using parallel artificial membrane permeability (PAMPA) and Caco2 assays. [48] [49] 

PAMPA assay was performed in parallel with compounds dissolved in DMSO and further 

diluted with phosphate buffer solutions. Donor and acceptor plates were analysed by UV 

spectrometry after incubation period of 0.5h. The results outlined in Table 3 suggested 

that the presence of polar NH/OH bond slowed down permeation of compounds (1d, 2.1; 

1n 20,8; 1j, 0; 1l, 0.5 ×10−6cm/s) through the nonpolar PAMPA membrane while the 

heterocycle ring seemed to have a balanced effect. Lead compound 1q (534.0 ×10−6cm/s) 

demonstrated good permeability, while the compounds with lipophilic amide groups showed 

the highest permeation (1a >1800, 1g 1797.1; 1p >1800 ×10−6cm/s). In Caco2 assay 

we observed low permeability for the above mentioned NH/OH derivatives while 1h 
(Papp 150.34nm/s), 1k (Papp 98.4 nm/s) and 1q (Papp 66.5× nm/s) performed better than 

others. Compared to the heterocyclic amides birabresib 1c (Papp 221.6 nm/s) showed better 

permeability in Caco 2 than PAMPA assay. Interestingly, whereas some of the analogues 

such as 1f and 1e were subjects of a high efflux, lead compound 1q displayed low efflux 

ratio in the Caco2 assay.

Plasma protein binding of a drug or a studied compound is important pharmacokinetic 

parameter as it can be often related to their efficacy. [50] Lower level of protein binding 

makes larger proportion of the drug/compound available to reach the biological target. Our 

experiments to determine this factor were performed using Rapid Equilibrium Dialysis 

(RED) Assay (Table 3). The results suggested high level of binding for all heterocyclic 
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amides (>90%) including JQ1 1a and birabresib 1c. With the current set of compounds, 

we did not observe significant changes in this parameter with variations of the heterocyclic 

ring. Human plasma stability experiments were performed by incubating the compounds for 

up to 48h followed by LC-MS/MS analysis. Majority of the compounds showed excellent 

stability including derivative 1q (100%), Table 3. Finally, we investigated metabolic stability 

of the synthesised amides in human microsomes (Table 3). [51] Amongst the amide 

derivatives lead compound 1q (t1/2 3.2h) showed moderate metabolic stability while pyridine 

derivative 1k (t1/2 0.1h) and benzyl derivative 1g (t1/2 0.1h) were subjects of rapid metabolic 

transformation. Notably, the human microsome stability of lead compound 1q was also 

better than that of JQ1 1a (t1/2 0.4h) or birabresib 1c (t1/2 1.7h).

2.7. In vivo pharmacokinetic studies

The promising overall properties of 1q warranted its progression into in vivo 
pharmacokinetic studies. [52] This was carried out in female CD1 mice following a single 

intravenous (at 1mg/kg) and oral administration (at 3mg/kg and at 10mg/kg). Blood samples 

were collected over a time course and they were analysed by LC-MS/MS method. The 

critical pharmacokinetic parameters are outlined in Table 4.

Compound 1q showed low plasma clearance (Cl=10.6 mL/min/kg) and volume of 

distribution typical of non-basic compounds (Vss=0.8 L/Kg), with elimination half-life of 

1.5h. Subsequent P.O. experiments performed with 3mg/kg and 10mg/kg doses suggested 

good absorption (Tmax 1hr and 0.5hr, respectively) and high bioavailability (Table 4).

3. Conclusion

A follow up on an observation from our CLICK-derived BET-PROTACs program led to the 

discovery of JQ1-derived amides with overall properties comparable or better to those of 

JQ1 and currently clinically studied birabresib. Biochemical assay demonstrated >20-fold 

better potency of thiadiazole derived 1q (SJ1461) towards BRD4/BRD2, while investigation 

in a panel of cancer cell lines suggested particular sensitivity of HDMB03 towards oxazole 

1i (~130- fold more potent than birabresib 1c). Initially studied pharmacokinetic parameters 

of the amides are comparable to those of birabresib 1c but the drawback for 1c is the 
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potentially toxicophoric p-aminophenol as constitutional part of its structure. Analysis 

of the crystal structure of BRD4(BD1)-1q/1k provided an insight into the protein-ligand 

interactions revealing novel contacts that can be exploited for improving activity of JQ1 

derivatives. The heterocyclic moiety was also shown to project towards the solvent implicitly 

suggesting potential route to optimise physicochemical properties of the studied compounds. 

The overall in vitro/vivo properties of SJ1461 makes this compound promising candidate for 

further exploration.

4. Experimental

All experimental procedures are delineated in Supporting Information.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• A PROTAC X-ray structure inspired synthesis of JQ1-based heteroaromatic 

amides.

• Best derivatives showed improved overall profile compared to JQ1 and 

birabresib.

• X-ray structure of SJ1461-BRD4 complex provided a rationale for improved 

affinity.

• SJ1461 is being evaluated as a potential clinical candidate.
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Figure 1. 
Selected BET inhibitors reported in the literature
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Figure 2. 
JQ1 derived PROTAC compounds
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Figure 3. 
Comparison of ligand binding modes of BET family members. Crystal structure of 

BRD2/BD2 in complex with (A) 7 (magenta, PDB: 6WWB) and (B) JQ1, 1a, (yellow, 

PDB: 3ONI). (C) Crystal structure of birabresib, 1c, bound to BRD4/BD1 (purple, PDB: 

5WMD). Hydrogen bonds are shown as dotted lines.
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Figure 4. 
High-resolution structures of JQ1 derivatives bound to BRD4(BD1). (A) 1k interacts with 

Asn140, Asp144, and Leu92 (PDB: 7RN2). (B) 1q interacts with Asn140 and Tyr139 (PDB: 

7RMD). (C) JQ1 1a (PDB: 3MXF) interacts with Asn140 and Asp144. (D) birabresib 1c 
(PDB: 5WMD) interacts with Asn140, Asp144, and Leu92. Dotted lines represent hydrogen 

bonds and red spheres represent ordered water molecules. Ligand electron densities are 

shown in SI Fig S2.
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Scheme 1. 
Synthesis of amide derivatives
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Table 1.

Potency of the JQ1 amide derivatives
a

compound 1, NHR IC50 [μM]
b

IC50 [μM]
b

BRD4 (BD1) BRD4(BD2) BRD2 (BD1)BRD2(BD2)

1a
(JQ1) − 0.0482 0.0132 0.0285 0.0095

1c
(birabresib)

0.1810 0.0098 0.0587 0.0032

1d 0.0790 0.0013 0.0086 0.0018

1e 1.4127 0.0261 0.6396 0.1616

1f 0.0823 0.0006 0.0176 0.0030

1g 0.7251 0.0003 0.0217 0.0002

1h 0.0057 0.0002 0.0031 0.0001

1i 0.0104 0.0003 0.0092 0.0001

1j 0.0346 0.0065 0.0321 0.0096
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compound 1, NHR IC50 [μM]
b

IC50 [μM]
b

BRD4 (BD1) BRD4(BD2) BRD2 (BD1)BRD2(BD2)

1k 0.0405 0.0007 0.0163 0.0003

1l 0.1058 0.0004 0.1467 0.0003

1m 0.0028 0.0001 0.0034 0.0001

1n 0.0212 0.0033 0.0222 0.0025

1o 0.5138 0.0016 0.0109 0.0026

1p 0.7401 0.0600 0.2529 0.0505

1q
(SJ1461)

0.0065 0.0002 0.0016 0.0001

a
See Supporting Information for SD values.

b
TR-FRET assay.
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Table 2.

Cell lines studies of the amide derivatives
a

amide HDMB03,
IC50, uM

D283,
IC50, uM

NALM16,
IC50, uM

MOLM-13,
IC50, uM

MV-4–11,
IC50, uM

1a
(JQ1) 0.0903 0.0609 0.0189 0.0247 0.099

1c
(birabresib) 0.1343 0.0669 0.0140 0.0112 0.022

1d 0.0038 0.9645 0.0073 0.0035 0.253

1e 0.0407 0.2275 0.0145 0.0110 0.059

1f 0.3589 0.7892 0.0938 0.0526 0.143

1g 0.6190 0.5763 0.4524 0.3857 0.729

1h 0.0173 0.0252 0.0121 0.0147 0.032

1i 0.0010 0.0187 0.0008 0.0022 0.018

1j 1.2443 2.9340 0.7914 0.2002 1.138

1k 0.2630 0.2280 0.0148 0.0089 0.444

1l 9.3408 >8.8486 >8.8486 2.4027 3.055

1m 0.3592 0.3374 0.0164 0.0099 0.297

1n 0.0427 0.4132 0.0071 0.0088 0.033

1o 0.0046 0.1493 0.0064 0.0220 0.040

1p 0.2546 0.7492 0.1723 0.3189 0.182

1q
(SJ1461) 0.0066 0.0562 0.0036 0.0102 0.020

a
See supporting information for full data

Eur J Med Chem. Author manuscript; available in PMC 2024 May 05.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Koravovic et al. Page 21

Table 3.

Physico-chemical and ADME properties of the JQ1 derived amides
a

amide Solubility
(pH 7.4, μM) PAMPA

b

(10−6cm/s)

Caco2 A/B
(nm/s)

Caco2 B/A
(nm/s)

Efflux
Ratio

PB
(%) PS

c

(t1/2,h)

MS
(t1/2,h)

1a 37.5 ULOQ 64.0 46.7 0.7 99.2 ULOQ 0.4

1c 23.4 315.1 221.6 485.4 2.2 97.3 ULOQ 1.7

1f 65.7 0.0 9.2 311.2 34.0 98.5 ULOQ 0.5

1d 57.4 2.1 2.5 28.0 11.2 94.8 ULOQ 0.6

1g 34.1 1797.1 42.2 44.5 1.1 98.7 ULOQ 0.1

1e 80.8 14.0 6.2 246.5 39.9 97.5 ULOQ 0.5

1h 56.9 274.5 150.3 777.9 5.2 93.5 ULOQ 0.4

1k 72.5 177.5 98.4 568.4 5.8 97.2 ULOQ 0.1

1n 76.1 20.8 7.0 83.3 11.9 86.9 ULOQ 3.2

1m 63.3 231.3 63.8 307.3 4.8 91.0 15.8 1.1

1i 62.0 97.2 30.4 297.4 9.8 94.1 ULOQ 5.8

1o 12,41 544.8 19.1 41.1 2.2 98.2 ULOQ 1.1

1j 68.4 0.0 7.7 14.2 1.8 92.7 24.7 4.7

1l 66.4 0.5 4.5 7.8 1.7 85.6 ULOQ 11.3

1p 1.9 ULOQ 5.7 13.8 2.4 99.6 ULOQ 0.3

1q 12.0 534.0 66.5 180.1 2.7 97.2 ULOQ 3.2

a
See supporting information for full data; PAMPA: Parallel artificial membrane permeability assay; Caco2:_human colorectal adenocarcinoma cells 

permeability assay; PB: human plasma binding; PS: human plasma stability; MS: metabolic stability (human microsomes).

b
ULOQ on the PAMPA value indicates compound quantification was upper the limit of quantification (>1800 ×10–6cm/s).

c
ULOQ on the PS value indicates compound quantification was upper the limit of quantification (>100 h).

Eur J Med Chem. Author manuscript; available in PMC 2024 May 05.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Koravovic et al. Page 22

Table 4.

In vivo pharmacokinetic studies for 1q

Route Dose
(mg/kg)

Tmax
(h)

C0/Cmax
(ng/mL)

AUClast
(hr*ng/mL)

T1/2
(hr)

CL/CL_F
(mL/min/kg)

Vss/Vz_F
(L/kg)

F (%)

IV 1 NA 1931.3 1567.1 1.5 10.6 0.8 NA

PO 3 1.00 1555.3 3275.4 3.9 15.2 5.2 70

PO 10 0.50 3155.6 9473.0 3.9 17.5 6.0 60

Tmax: the time to achieve the highest concentration of drug in the blood

Cmax: maximal concentration of drug

AUC: area under the curve

T1/2: elimination half-life

CL: clearance

Vss: volume of distribution

F: bioavailability
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