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Abstract

The prostaglandin E, receptor, EP2, plays an important role in physiology and in a variety of
pathological conditions. Studies indicate that EP2 is pro-inflammatory in chronic peripheral and
central nervous system disease and cancer models. Thus, targeting the EP2 receptor with small
molecules could be a therapeutic strategy for treating inflammatory diseases and cancer. We
recently reported a novel class of competitive antagonists of the EP2 receptor. However earlier
leads displayed low selectivity against the DP1 prostanoid receptor, moderate plasma half-life and
low aqueous solubility, which renders them sub-optimal for testing in animal models of disease.
We now report a novel compound TG8-69, which has suitable drug-like properties. We present
synthesis, lead-optimization studies, pharmacological characterization, and anti-inflammatory
properties of this compound that support its use in chronic peripheral inflammatory diseases
including rheumatoid arthritis, endometriosis and cancer, in which EP2 appears to play a
pathogenic role.
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INTRODUCTION:

Cyclooxygenase-2 (COX-2) and microsomal prostaglandin-E- synthase-1 (mPGES-1) play a
key role in several acute and chronic peripheral disease conditions. For example, COX-2 and
mMPGES-1 are induced in the synovium of rheumatoid arthritis (RA) patients.l: 2 Mice
deficient in either COX-2 or mPGES-1 showed a reduced arthritis score in the collagen-
induced arthritis (CIA) model.3 4 Prostaglandin-E, (PGE>) is synthesized by COX-2 and
mPGES-1, and is found in synovial fluid of RA patients supporting its role in inflammatory
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pathology.® PGE, exacerbates CIA in mice through modulation of the inflammatory
cytokine 1L-23 / IL-17 axis.®

PGE; exerts downstream signaling through activation of four membrane bound G protein-
coupled receptors, EP1, EP2, EP3 and EP4. EP2 and EP4 receptors promote CAMP
signaling, EP1 mediates Ca*2 mediated signaling, and EP3 typically inhibits ;CAMP
signaling. Two other prostanoid receptors, DP1 and IP, also promote cCAMP mediated
signaling, like EP2.7

COX-2 selective inhibitors have been developed to reduce pain and inflammation in arthritis
patients. However chronic use of COX-2 drugs (e.g. Rofecoxib and Valdecoxib) has resulted
in cardiovascular complications in patients, as a result they were withdrawn from the USA
market.8 The less selective COX-2 drug celecoxib (Celebrex) remains on the market with a
black-box warning for cardiovascular thrombotic events. The adverse effects of COX-2
drugs have been attributed to inhibition of PGI2 synthesis, thus the IP receptor, which plays
a cardioprotective role.? 10 Future anti-inflammatory strategies could involve inhibition of
specific prostanoid receptors or prostanoid synthases, rather than generic block of the entire
COX-2 cascade. We found that the EP2 receptor mediates a majority of COX-2 pro-
inflammatory effects in the brain.11-13 Although the EP4 receptor seems to exert anti-
inflammatory actions in CNS and other diseases,* it promotes inflammation and
exacerbates osteoarthritis disease.1> 16 Therefore, targeting EP2 or EP4 receptors should
avoid adverse effects mediated by COX-2 inhibition.8 Recently, an EP4 receptor antagonist,
Grapiprant, has been approved to treat dogs to reduce the pain and inflammation associated
with osteoarthritis, supporting the notion that prostanoid receptors are potential targets for
development of anti-inflammatory therapy.17: 18

Recently Pfizer,1® Amgen,20 and we21: 22 identified distinct classes of EP2 antagonists with
good potency. However, these compounds displayed sub-optimal selectivity or in vivo
plasma half-life to use in preclinical models of chronic diseases. We initially identified a
cinnamic amide class of EP2 antagonists by high-throughput screening23 and conducted
structure activity relationship studies to generate a second generation lead EP2 antagonist
TG8-15 (3a, Fig 1), which displayed about 600-1000 fold selectivity for EP2 over EP4 and
IP receptors, but only had 29-fold selectivity to DP1 receptors.2! Moreover, compound
TG8-15 displayed plasma half-life of only 0.3 h after intraperitoneal administration in mice.
Therefore, improvement in plasma half-life while maintaining EP2 potency, selectivity
against prostanoid receptors and improved aqueous solubility were the main goals for the
present study before performing a preclinical evaluation of EP2 antagonist in an animal
model of chronic inflammatory disease such as arthritis. In this report, we present lead
optimization studies that led to discovery of TG8-69 (Fig 1), which displays high potency,
selectivity, aqueous solubility, and plasma half-life. Furthermore, we demonstrate that TG8-
69 dampens the EP2 mediated induction of pro-inflammatory genes in a novel BV2
microglial cell line overexpressing the human EP2 receptor.
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EXPERIMENTAL SECTION

Cell Culture.

The rat C6 glioma (C6G) cells stably expressing human DP1, EP2, EP4, or IP receptors
were created in the laboratory?2 23 and grown in Dulbecco’s Modified Eagle Medium
(DMEM) (Invitrogen) supplemented with 10% (v/v) fetal bovine serum (FBS) (Invitrogen),
100 U/ml penicillin and 100 pg/ml streptomycin (Invitrogen), and 0.8 ug/ml G418
(Invitrogen).

Cell-Based cAMP Assay.

Intracellular cAMP was measured with a cell-based homogeneous time-resolved
fluorescence resonance energy transfer (TR-FRET) method (Cisbio Bioassays), as
previously described.23 The assay is based on generation of a strong FRET signal upon the
interaction of two molecules, an anti-cAMP antibody coupled to a FRET donor (Cryptate)
and cAMP coupled to a FRET acceptor (d2). Endogenous cAMP produced by cells
competes with labeled cAMP for binding to the cAMP antibody and thus reduces the FRET
signal. Cells stably expressing human DP1, EP2, EP4, or IP receptors were seeded into 384-
well plates in 40 pl complete medium (4,000 cells/well) and grown overnight. The medium
was carefully withdrawn and 10 pl Hanks” Buffered Salt Solution (HBSS) (Hyclone)
containing 20 uM rolipram was added into the wells to block phosphodiesterases. The cells
were incubated at room temperature for 0.5 h and then treated with 10 pl vehicle or test
compound for 10 or 50 min before addition of increasing concentrations of appropriate
agonist: BW245C for DP1, PGE, for EP2 and EP4, or iloprost for IP. The cells were
incubated at room temperature for 40 min, then lysed in 10 pl lysis buffer containing the
FRET acceptor cAMP-d2 and 1 min later another 10 pl lysis buffer with anti-cAMP-
Cryptate was added. After 60—90 min incubation at room temperature, the FRET signal was
measured by an Envision 2103 Multilabel Plate Reader (PerkinElmer Life Sciences) with a
laser excitation at 337 nm and dual emissions at 665 nm and 590 nm for d2 and Cryptate (50
us delay), respectively. The FRET signal was expressed as: F665/F590 x 104,

Anti-inflammatory assay using BV2-hEP2 cells

200,000 BV2-hEP2 cells/well (passage 16-20) were grown overnight in Poly-D-lysine
(Sigma, USA) coated 12 well plates in duplicate in DMEM-F12 (Gibco, USA) media with
5% FBS (Gibco, USA) and 800 pg/ml G418 (Sigma, USA). The cells were treated with
either 0.3 UM or 1 uM TG8-69 for 1 hr, followed by 30 nM ONO-AE1-259-01 (provided by
ONO Pharmaceutical Co, Osaka, Japan) for 1 hr and then 100 ng/ml LPS (Sigma, USA) for
2 hrs. For vehicle treatment, a similar dilution of compound vehicle (DMSO) in complete
media was used. After all treatments, the entire media was removed from all the wells and
RNASs were extracted from the treated cells using RNA extraction kit (Zymo Research,
USA) as per the manufacturer’s protocol. RNA samples were converted into cDNA using
cDNA conversion kit (Quanta, USA) and further used for gPCR analysis. SYBR Green
super mix (Quanta, USA) and primers for GAPDH, COX-2, ILB, IL6 and hEP2 genes (IDT,
USA, see Sl Table-2 for the primer sequences) were used for PCR reaction carried out in
CFX96 Real Time System (Bio Rad, USA). PCR data was presented as mean fold changes
of gene expression in all the treated samples normalized to vehicle treated cells.
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For the anti-inflammatory assay AACT values were used for statistical analysis as they were
normally distributed compared to their fold changes. ANOVA-with Holm-Sidak multiple
comparisons test for post-hoc analysis was used. P values were considered significant at
*<0.05.

RESULTS AND DISCUSSION:

The earlier lead compound TG8-15 (3a) contains three structural moieties - the 2-
methyl-1/-indol-1-yl moiety, a middle benzamide ring and a third tetrazole ring (Fig 1).
Previous structure activity relationship (SAR) studies that led to identification of 3a
indicated that the right side tetrazole ring is good for high EP2 potency, aqueous solubility
and mouse liver microsomal stability.2! We also showed that high activity can be achieved
with an isomeric replacement of the left hand indole ring.2! In this paper, we expand on the
SAR by reporting additional heterocyclic replacements for the tetrazole ring of TG8-15 and
the application of the tetrazole ring to the previously reported isomeric indole left hand part.

The novel derivatives with modification on the right side hetero aromatic tetrazole ring are
synthesized by following Scheme 1 (see supporting information (SI) for synthesis
procedures, and chemical characterization data of the derivatives). As shown in Table 1, we
synthesized a N-methylated tetrazole derivative 3b (TG8-185), which displayed 25-fold less
potency than 3a. The pyrazole derivatives 3c and 3d (TG8-130 and TG8-168) are found to
be > 3-fold more potent than 3a. A triazole derivative 3e was 2-fold less potent than 3a, but
imidazole derivatives 3f and 3g (TG8-237 and TG8-239) displayed similar potency to 3a.
However, pyrimidine derivatives 3h & 3i (TG8-186, and TG8-238), and a thiazole
derivative 3j (TG8-280) were 1.5-2-fold less potent than 3a. Interestingly an isoquinoline
derivative 3k (TG8-258) displayed similar potency to 3a, but a benzimidazole derivative 31
(TG8-246) displayed 13-fold less potency than 3a. These SAR data reinforce that notion
that modification on the right side ring maintains the high EP2 potency and aqueous-
solubility (Table 1). Several of these novel derivatives displayed a modest <100-fold
selectivity (see below for a discussion on selectivity) to EP2 over the DP1 and IP prostanoid
receptors, and two selective compounds 3e and 3i showed low stability in mouse liver
microsomes (Table 1). Replacement of the left hand indole of TG8-15 with an isomeric
indole resulted in TG8-69 (Fig 1 & Scheme 1), which, gratifyingly, displayed suitable
pharmacology and pharmaceutical properties as described in detail below.

Using a cAMP mediated TR-FRET based functional EP2 assay,2’ we first demonstrated that
TG8-69 inhibits PGE, induced EP2 receptor activation in a concentration-dependent
manner (Fig 2A) in a C6-glioma cell line overexpressing human EP2 receptors. In this assay,
TG8-69 displayed a competitive mechanism of antagonism of EP2 receptors as shown by
Schild regression analysis with mean Kg 48.5 nM and mean slope of 1.2 (n = 4) (Fig 2B).
Schild Kg values represent the concentration required to cause a 2-fold rightward shift of
ECsq of a full agonist. Ideally, a perfect competitive antagonist will display a slope of unity.
To compare the potency of TG8-69 with a known EP2 antagonist PF-04418948 (a Pfizer
compound, purchased from Cayman chemical), we tested PF-04418948 in parallel (Fig 2C-
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D). Previously the Pfizer compound was reported to have a Schild Kg value of 1.8 nM in a
cAMP mediated functional assay using Chinese hamster ovary (CHO) cells overexpressing
human EP2 receptors.1® Surprisingly, in our #EP2 overexpressing C6-glioma cell line, the
Pfizer compound displayed 80-fold lower potency with mean Kg = 147 nM, and mean slope
1.5 (n = 3) (Fig 2C-D). To understand whether the reduced potency is due to equilibrium not
being obtained during the bioassay, we tested these two compounds head-to-head with
longer pre-incubation time (50 min, vs. 10 min we normally use; thus the total incubation
time is 90 vs 50 min). However, neither the Schild slope nor the Kg were much affected for
either of the two compounds by extending assay incubation time from 50 to 90 min (see Sl
Figure 1). To determine whether the cell line plays a role in the relative potency of these two
compounds, we tested both in a novel microglia cell line, BV2-hEP2, which expresses
human EP2 receptors (Rojas et al., submitted). As shown in the Sl Figure 2, the Pfizer
compound showed Schild Kg 105 nM, which is 5-times less potency than TG8-69, and 60-
times lower potency than previously reported value.1® These data suggest that potency does
not depend on the cell line, therefore, the observed difference in potency of the Pfizer
compound might be attributed to the DiscoveRX assay method used by Pfizer.1® However,
both of these compounds, while displaying slope values > 1.0, did not impact the maximum
cAMP response elicited by the full agonist PGE2, suggesting they are competitive
antagonists. Nonetheless, TG8-69 is about 3-times more potent than the Pfizer compound in
the same assay. Furthermore, we also tested TG8-69 in a binding assay, in which it inhibited
the binding of radiolabeled H3-PGE, to EP2 receptors with K; of 135 nM (Fig 3A).

EP2, DPI, EP4 and IP are Gas coupled prostanoid receptors. Among these DPI has the
closest sequence homology to EP2, followed by IP, then EP4, although both EP2 and EP4
share a common endogenous ligand PGE for their activation.28 To determine the selectivity
of several novel derivatives (Table 1) and TG8-69 for EP2 over other Gas-coupled
prostanoid receptors, we created C6-glioma cell lines overexpressing DP1, EP4 and IP
receptors and used them for counter screening.22 The novel compounds shown in Table 1
showed low selectivity to either DP1 or IP receptors, except compound 3e (TG8-184) which
showed > 200-fold selectivity against DP1 and IP receptors. Three other compounds 3c
(TG8-130), 3g (TG8-239) and 3h (TG8-186) displayed > 200-fold selectivity against DP1
receptor, but their selectivity against IP receptor was < 100-fold (Table 1). However,
compound TG8-69 showed >300-fold selectivity against DP1 and EP4, and >1000-fold
selectivity against IP receptors (Fig 3B), so it should be useful for /in vitroand in vivo proof
of concept studies. To learn the selectivity against EP1 and EP3 receptors, we tested TG8-69
against radiolabeled H3-PGE, binding to EP1 and EP3 receptors at Cerep laboratories
(CRO). Interestingly TG8-69 did not show any significant inhibition of H3-PGE, binding to
EP1 and EP3 at 3 uM, but it inhibited 90% H3-PGE2 binding to EP2 receptor at 1 uM
concentration (see Sl Fig 3). Additional dose-response studies are needed to establish the
fold selectivity to EP2 against EP1 and EP3 receptors.

To determine ADME properties, we first tested several modestly selective novel compounds
3¢, 3e, 3h, 3i (Table 1) for stability in mouse liver microsomes, but, these compounds
showed < 10 minutes of half-life. These compounds were not tested in human liver
microsomes for stability. However interestingly compound TG8-69 showed > 60 minutes
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half-life in mouse liver microsomes and subsequently in human liver microsomes, when
incubated at 1 uM concentration (Fig 4A). We then tested TG8-69 against a panel of seven
cytochrome-450 (CYP450) enzymes in binding assays. The assays were conducted as
reported according to the methods reported in%4, and the details are provided in SI.
Interestingly when tested at 10 uM concentration, TG8-69 showed < 30% inhibition in six
out of seven CYP450 tested, but CYP2C8 was inhibited about 70%. Additional studies are
needed to determine the ICsq against this and other CYP450 enzymes. CYP2C8 is an
epoxygenase enzyme, associated mainly with metabolism of long chain fatty acids, and
relatively less involved (in comparison with CYP3A4 and CYP2D6) in the metabolism of
xenobiotics. Nonetheless, additional studies using a known CYP2C8 metabolizing substrate
are needed to confirm whether TG8-69 is a strong inhibitor that would influence a drug-
drug interaction. Furthermore, TG8-69 did not inhibit the binding of dofetilide to potassium
channel /ERG at 10 uM concentration (Fig 4B). These data indicate that TG8-69 may not
have a potential cardiotoxicity liability.

The high potency and selectivity, and good in vitro ADME characteristics, prompted us to
explore in vivo pharmacokinetics for TG8-69. As shown in Table 2 and Figure 5, when
C57BL/6 male mice were dosed at 5 mg/kg intravenously (i.v.), or 10 mg/kg by oral gavage
(p.0.), TG8-69 exhibited a terminal half-life 6.7 h and 10.5 h respectively. Using AUCijyt, the
calculated oral bioavailability for TG8-69 is 14.5%. To evaluate brain-to-plasma ratio (B/P
ratio) for TG8-69, we conducted a separate study with oral dosing (10 mg/kg) and
determined plasma and brain tissue concentrations at 0.5, 2 and 6 hrs. The data indicated
that B/P ratio is 0.01-0.02 (see Table 2) suggesting it is largely peripherally restricted and
should be useful for investigating chronic peripheral disease models.

To determine whether we can formulate this compound in an aqueous solution for in vivo
use, we tested its solubility in PBS containing 1% DMSO at pH 7.4 using a nephelometry
assay.Z% In this assay, when visible light is passed through a solution, part of the incident
radiant energy will be scattered. The measurement of the intensity of the scattered light as a
function of the concentration of the dispersed phase is the basis of the nephelometric assay.
The nephelometric assay can be employed to determine either the point at which a solute
begins to precipitate out of a true solution to form a suspension or the concentration at which
a suspension when diluted further becomes a solution. The scattered light will remain at a
constant intensity until precipitation occurs, at which point it will increase sharply as shown
in SI Figure 4. In this assay, TG8-69 showed solubility of 172 + 15 ug/mL (500 % 40 uM)
indicating it is highly aqueous soluble (SI Fig 4).

The applications of an EP2 antagonist will be found in several chronic inflammatory
diseases such as rheumatoid arthritis. EP2 receptor activation exacerbates symptoms of
experimental inflammatory bowel disease (colitis) by increasing IL-23 expression and
reducing IL-12, together causing T-cells to differentiate to Th17 effectors.2® Moreover,
deleterious roles of EP2 are reported in other peripheral events such as tumor angiogenesis
and preterm delivery.30-3% Therefore, a well characterized preclinical candidate will enable
proof-of-concept tests in these and similar indications. Having developed a lead candidate
EP2 antagonist TG8-69, we next investigated anti-inflammatory properties in vitro. A
routine isolation of primary macrophages from peritoneal region, or microglia from mouse
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brain proved to be low throughput because the primary cells behave variably depending on
the animal. Thus, we created a BV2 cell line, which was previously derived from mouse
microglia, overexpressing human EP2 receptors (Rojas et al., in preparation). Upon
activation of this cell line with 100 ng/mL lipopolysaccharide (LPS), mRNA levels of
several proinflammatory genes were induced including COX-2, IL-6 and IL-1f. An EP2
specific agonist ONO-AE1-259-01 at 30 nM further exacerbated the induction of these
inflammatory genes. Gratifyingly, TG8-69 (0.3 uM and 1.0 uM) blunted the upregulation of
these inflammatory genes in a concentration dependent manner (Fig 6). EP2 mMRNA
expression was not affected by either the agonist or the antagonist. In a control experiment,
incubation of BV2-EP2 cell line with TG8-69 (1 uM) in the presence or absence of LPS did
not show a significant effect on induction of inflammatory mediators and EP2 (Fig 7). These
data support the use of this EP2 antagonist as anti-inflammatory agent in chronic disease
models.

In summary, we have developed a novel, selective, aqueous-soluble peripherally restricted
EP2 antagonist with suitable pharmaceutical properties and showed that this compound
dampens pro-inflammatory gene expression in an in vitro cell culture model indicating this
compound will be useful to explore in vivo models where EP2 is suspected to play a
deleterious role.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Earlier lead compound TG8-15 led to the synthesis of preclinical lead compound TG8-69.
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Figure 2.
EP2 potency of TG8-69 and PF-04418948. (A) TG8-69 inhibited PGE,-induced EP2

receptor activation in a concentration-dependent manner. Data were normalized to percent
maximum response to PGE; in the absence of antagonist; data points represent mean + SEM
from one experiment run in triplicate, the concentration-response experiment was repeated
four times in triplicate. (B) TG8-69 displayed competitive antagonism of the EP2 receptor
as shown by Schild regression analysis with mean Kg = 48.5 nM and slope = 1.2. The Schild
plots from four independent experiments are shown. (C) PF-04418948 similarly inhibited
PGE,-induced EP2 receptor activation in a concentration-dependent manner and this
experiment was repeated three times (D). The Schild plots from three independent
experiments are shown. The mean Schild Kg = 147 nM and slope = 1.5 was found for
PF-04419848.
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(A) Inhibition of H3-PGE; binding to EP2 receptors by TG8-69. (B) TG8-69 showed
>10,000 nM Schild potency in the TR-FRET assay for other Gas-coupled prostanoid
receptors, DP1, EP4, and IP. The Kgs are estimated from fold changes to agonist ECgg
caused by 10 uM compound. Agonists were PGE, for EP2 and EP4, BW245C for DP1, and
iloprost for IP (n = 3—4 repeats in duplicate).
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Figure 4.
TG8-69 displayed high stability in liver microsomes and low off-target inhibition of most

CYP450 enzymes and potassium channel /ERG. (A) TG8-69 displayed >60 minutes half-
life in pooled liver microsomal fractions. 1 pM compound was incubated in 0.5 mg/mL liver
microsomes for the indicated time and the TG8-69 levels were measured by LC-MS/MS.
(B). Inhibition of ligand binding to various CYP450 enzymes and fiERG. TG8-69 (10 uM)
showed < 30 % inhibition of six out of seven CYP450s tested, and no inhibition of /ERG.
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Figure 5:
Plasma pharmacokinetics of TG8-69. TG8-69 was dissolved in N-methyl-2-pyrrolidone

(NMP) (5%), solutol-HS-15 (5%) and saline (90%) and injected to mice via tail-vein
intravenous (i.v.) or oral gavage (p.o.) routes. The blood was harvested and the compound
extracted and analyzed by LCMS/MS.
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Figure 6.
Mean fold change in mRNA expression of cytokines in BV2-hEP2 cells upon TG8-69, Ono

and LPS treatment. 200,000 cells/well were grown overnight and treated with vehicle or
TG8-69 for 1 hr, then vehicle or ONO-AE1-259-01 (abbreviated to Ono in the Figure 6 and
7) for 1 hr, then vehicle or LPS for 2 hrs. Analyte mRNAs were measured by gRT-PCR. For
statistical analysis, AACT values were used as they were normally distributed compared to
fold changes. ANOVA-with Holm-Sidak multiple comparisons test for post-hoc analysis was
used. P values were considered significant at *<0.05. Experimental repeats n = 7 for COX-2,
IL-1B and IL-6; n = 5 for hEP2.
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Figure 7:

Page 16

Mean fold change in mMRNA expression of cytokines in BV2-hEP2 cells upon TG8-69 and
LPS treatment. Cells were grown overnight and treated with vehicle or TG8-69 (1 uM) for 1
hr and vehicle or LPS (100 ng/ml) for 2 hrs. Analyte mRNAs were measured by gRT-PCR.
For statistical analysis, AACT values were used as they were normally distributed compared
to fold changes. Student #test was used to compare among the LPS treated and untreated
groups. P values were found to be non-significant (>0.05) for all the comparisons. n = 3

experimental repeats.
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Scheme 1.

HN-N
N EDCI, DMAP
N
DCM/DMF, RT
HO\'(©/\\ 65% yield
2a
o)
R EDCI, DMAP
HO DCM/DMF, RT
65-75% yield
o)

2a-2l
R = heteroaromatic ring

2a, R = tetrazole (see above)

2b, N-methyl tetrazole

2c, 3,4-pyrazole

2d, 2,3-pyrazole

2e, 3-methyl-2,4,5-traizol

2f, 2,4-imidazole

2g, 2,5-imidazole

2h, 3,5-pyrimidine

2i, 2,6-pyrimidine

2j, 3-methyl-2,4-thiazole

2k, fused pyridine ring to make
isoquinoline

21, fused imidazole ring to make
benzamidazole

\/N
N
H
N
HN/

3a-3l

3a, R = tetrazole

3b, N-methyl tetrazole

3¢, 3,4-pyrazole

3d, 2,3-pyrazole

3e, 3-methyl-2,4,5-traizol

3f, 2,4-imidazole

39, 2,5-imidazole

3h, 3,5-pyrimidine

3i, 2,6-pyrimidine

3j, 3-methyl-2,4-thiazole

3k, fused pyridine ring to make
isoquinoline

31, fused imidazole ring to make
benzamidazole

Synthesis of EP2 antagonists (Detailed procedures are provided in Sl).
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Table 2:

Pharmacokinetic parameters of TG8-69 in plasma following a single intravenous (i.v.) (dose: 5 mg/kg) and
oral (p.o.) (dose: 10 mg/kg) administration to male C57BL/6 mice.

| . | H
Compd. | Route | Tmax acmax (M) AUC 4t (hr*nM) | AUC;ys (hr*nM) | Ty (hr) | CL (mL/min/kg) | Vss (L/kg) %Fb B/P ratio®
TG8-69 ivC - 41000 14900 15000 6.7 16.0 111 - nd
0.0 d | 025 1360 3900 4335 10.5 - - 145 | 0.01-0.02

aback extrapolated conc. for i.v. group.

bAUCinf is used for calculating bioavailability.

Dn = 3 animals were used at each of time point between 0.08 h-24 h (9 time points).

dn =5 animals were used at each time point between 0.25 h-24 h (9 time points).

eBrain—to—pIasma is determined by a separate oral dosing experiment by looking at concentrations in the brain tissue and plasma at 0.5, 2, 6 h time

points.Originally, the plasma concentrations were determined in ng/mL concentrations, but we converted them to nM concentrations and presented
in Table 2 and Fig 5. Similarly, the concentrations in the brain tissue were determined in ng/g, which were used to calculate brain to plasma ratio.
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