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ABSTRACT: Bruton’s tyrosine kinase (BTK) has been shown to play a key role in the pathogensis of autoimmunity. Therefore, the
inhibition of the kinase activity of BTK with a small molecule inhibitor could offer a breakthrough in the clinical treatment of many
autoimmune diseases. This letter describes the discovery of BMS-986143 through systematic SAR development. This compound
benefits from defined chirality derived from two rotationally stable atropisomeric axes, providing a potent and selective single atro-

pisomer with desirable efficacy and tolerability profiles. KEYWORDS: BTK, atropisomer, CD69, autoimmne disease

Protein kinases have been linked, directly and indirectly, to
the pathophysiology of a large number of diseases.! Inhibition
of kinase activity has the potential to interfere with critical sig-
naling cascades, thus making kinases an attractive target for a
wide variety of therapeutic areas.! One such protein kinase,
Bruton’s Tyrosine Kinase (BTK), is a non-receptor kinase ex-
pressed in all hematopoietic cells including B cells, mast calls,
and macrophages, but not in T cells or differentiated plasma
cells. BTK, one of the five Tec family kinases, plays a crucial
role in B cell receptor mediated signaling in B cells and Fcy
receptor (e.g. FcyRlla and FcyRllla) and Fce receptor mediated
signaling in myeloid cells.>* Autoimmune disease develop-
ment in humans, including rheumatoid arthritis (RA) and lupus,
is reliant on many of the BTK regulated signaling pathways.>!
Consequently, the inhibition of the kinase activity of BTK has
emerged as a clinical strategy for the treatment of many auto-
immune diseases, without depleting B cells or inducing B cell
immunedeficiency.!! This has led to a significant effort across
the pharmaceutical industry to identify both irreversible and re-
versible small molecule inhibitors of BTK as clinical therapeu-
tic agents to treat autoimmunity. '

We previously disclosed a potent, reversible carbazole inhib-
itor of BTK (1, BTK ICso = 3 nM; human whole blood ICso =
550 nM measuring the expression of CD69). A notable charac-
teristic was that 1 existed as a mixture of four interconverting
atropisomers. Although carbazole 1 demonstrated desirable ef-
ficacy in mouse models of RA, undesired side effects were
noted during tolerability studies in multiple species. More re-
cently, we reported on a strategy to improve the intrinsic activ-
ity, selectivity, and ultimately the tolerability profile through
the identification of a single, stable atropisomer by rotationally
locking two atropisomeric axes into the preferred bioactive con-
formation to inhibit BTK.?® Removing the less target relevant

atropisomers could potentially mitigate undesired off-target in-
teractions that could be contributing to the toxicity observed
with 1. This was accomplished by replacing the quinazolinone
with a quinazolinedione to lock the lower atropisomeric axis
and by adding small substituents at C3 to rotationally lock the
carbazole C4 atropisomeric axis. This effort resulted in the
identification of a single, rotationally stable atropisomer, carba-
zole 2, which provided a 6-fold improvement in human whole
blood potency when compared to 1 (ICso = 90 nM vs. 550 nM),
as well as improved kinase selectivity.?® As previously dis-
closed, demethylation of the quinazolinedione occurred in vivo
in both mouse (66%) and rat (80%), resulting in the formation
of metabolite 3.%® Further SAR evolution, focused on exploring
carbazole C3 substitution as well as other structural variations,
led to the identification of clinical asset BMS-986142 (4).28%°
In this letter, we outline a parallel strategy to overcome the sta-
bility issue through the replacement of the quinazolinedione
with pyridopyrimidinedione bicyclic systems 5 and 6 (Figure
1).

The pyridopyrimidinedione-carbazole compounds presented
in this letter were evaluated in both biochemical and cellular
assays to determine their intrinsic activity against BTK (see
Supporting Information S2). Enzymatic activity was estab-
lished in a human recombinant BTK enzymatic assay.?® Cellu-
lar activity was determined in a B cell receptor (BCR) stimu-
lated calcium flux assay in Ramos B cells.?® Potent analogs
were then triaged with a human BCR stimulated whole blood
assay (hWB), measuring the expression of CD69.%® Addition-
ally, compounds were evaluated against a subset of kinases with
the goal of identifying a highly selective inhibitor. In this letter,
selectivity for BTK over JAK?2 is shown in tables 1 and 2, high-
lighting improved kinase selectivity relative to 1. Clinically,
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Figure 1. Identification of pyridopyrimidinedione inhibitors.

JAK2 inhibition has been associated with anemia,>® a poten-
tially undesirable side effect when considering the treatment of
autoimmune disease. Select compounds, with desirable po-
tency, selectivity, and in vitro liability profiles were subse-
quently evaluated in vivo.

As we initiated work in this series, compounds 5a and 5b
(Table 1) were prepared from enatiomerically pure pyri-
dopyrimidinedione atropisomeric intermediates, isolated from
supercritical fluid chromatography (SFC) chiral resolution (see
Supporting Information S1). Both compounds demonstrated
comparable activity and selectivity when evaluated in the in
vitro assays. Further SAR development focused on exploring
substitution at the R' and R? positions to enhance potency.
Since chiral resolution of the lower stable atropisomeric center
did not result in significant differentiation, subsequent early
compounds were evaluated as a racemic mixture of atropiso-
mers at the dione and as a mixture of interconverting atropiso-
mers at carbazole C4. The addition of a donating methoxy
group at either the R! or R? carbons (5d and 5c¢) respectively,
was tolerated, both providing very similar activity (BTK bio-
chemical assay, the Ramos cellular assay, and the human whole
blood assay) and similar oral plasma blood levels in mouse PK
studies. Interestingly, both compounds were ~4-fold more po-
tent in the whole blood assay when compared to compound 1
(140 nM vs. 550 nM, respectively). Replacing the R? methoxy
with a chloro (5e) maintained intrinsic activity; however, the
compound was found to be inactive in the whole blood assay
(ICs0 > 3 uM). Further analysis revealed that Se was unstable
in whole blood when incubated at a concentration of 0.5 UM,
showing >85% degradation within 10 minutes and complete

BTK ICso = 1.0 nM
hWB (CD69) IC5q = 90 nM
single, stable atropisomer

Rodent
_Rodent  me
PK studies HO

BTK IC50 = 1.6 nM
hWB ICg, = 260 nM
Metabolite of cmpd 2
Mouse PK: 66% demethylation
Rat PK: 80% demethylation

5R3=H
6 R3=Clor F

degradation by the 2 hour time point. To further understand the
source of the instability, 5e was incubated in human liver mi-
crosomes with glutathione (10 uM, 60 min). The major metab-
olite identified corresponded to direct glutathione replacement
of the pyridopyrimidinedione chloro substituent, indicating that
the R? chloro is highly reactive. This is not surprising consid-
ering the delta-chloroenone motif. The R' chloro derivative
(5f), on the other hand, was found to be stable in the same assay,
and as a result was stable in the whole blood assay providing
120 nM activity. Enantiomerically pure chloro diones were pre-
pared as stable atropisomers, derived from chiral boronic esters
with confirmed absolute chirality. Both 5g (R) and 5h (S) pro-
vided ~7-8 fold improvement in whole blood potency relative
to 1 and 13-27 fold improvement in the selectivity for BTK over
JAK2. The R! fluoro substitution (5i-k) provided similar re-
sults. Although the systemic oral exposures in mouse PK for
the compounds shown in table 1 were lower than those seen
with 1, we were encouraged by the significant improvement in
human whole blood potency observed in this series.

The addition of either a chloro or a fluoro at the carbazole C3
position (R?*) of compound 5i rotationally restricted the C3
atropiosmeric center, allowing for the isolation of four single,
stable atropisomeric compounds, as shown in Table 2. Alt-
hough chloro versus fluoro substitution provided little differen-
tiation in intrinsic potency, the chirality of the C4 individual at-
ropisomers had a profound effect on potency and selectivity,
with compound 6d providing a human whole blood ICso of 25
nM (22-fold more potent than 1) and selectivity for BTK over
JAK2 of 3,800-fold (40-fold more selective than 1). Single
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crystal X-ray crystallographic analysis of compound 6d con-
firmed that the carbazole C4 atropisomer is the R configuration
(Figure 2; CDCC # 1501157), consistent with the preferred bi-
oactive conformation observed in the co-crystal structure of
clinical asset BMS-986142 bound in the active site of BTK.?
The lower dione atropisomer was confirmed to be the S config-
uration. When comparing the desired, bioactive conformation
(6d) with the undesired conformation (6¢), the observed in-
crease in biochemical, cellular, and human whole blood poten-
cies, as well as the significant differences in the selectivity for

Table 1. In vitro potency of carbazoles 5.

BTK over JAK2, clearly demonstrates the potential benefit of
preparing and isolating a single, rotationally stable atropiso-
meric compound. This effect is consistent with the benefits ob-
served with traditional chiral center resolution. It is worth not-
ing that both atropisomers 6¢ and 6d showed similar inhibition
of JAK2 with an ICso of ~1 uM, so the improvement in selec-
tivity observed is derived from the increased affinity of 6d for
BTK. With highly desirable whole blood potency and selectiv-
ity, 6d was advanced for further evaluation.

OsNH,
N
Me O
Me
HO O Meji
5 N N7
o NP g2
R1
In Vitro Activity Mouse PK (10 mg/kg)
Dione BTK JAK2/BTK Ramos hWB Conax AUC
Cmpd o R! R? o
Chirality 1Cso (nM)* selectivity 1Csp (nM)* 1Csp (nM)* (uM) (uM*hr)
1 NA NA NA 3.0 £0.10 94x 26 £15 550 £100 8.9 80
5a | Peak 1 H H | 1.7 (n=1) 1,200x 19 £21 ND 0.54 2.5
5b Peak 2 H H 1.8 (n=1) 530x 8.5+£3.0 410 (n=1)
Sc¢ | racemate H OMe 0.63 (n=1) 1,600x 19 (n=2) 140 (n=1) | 1.3 3.9
5d racemate OMe H 0.52 (n=1) 1,900x 19 +10 140 +73 1.3 4.0
Se | racemate H Cl 0.49 £0.20 1,500x 3.142.7 3,000 (n=3)
5f racemate Cl H 0.94 (n=1) 1,400x 12 (n=2) 120 (n=2) 3.5 23
5g | R Cl H 1.0 (n=1) 1,100x 18 (n=1) 78 (n=1)
5h S Cl H 0.41 (n=2) 2,500x 13 +7 69 (n=2)
5i | racemate F H 0.86 (n=2) 1,100x 19 (n=2) 75 (n=2) | 5.2 28
5j | Peak1 F H 1.7 (n=2) 500x 18 (n=2) 91 (n=1)
sk | Peak2 F H 1240.8 870x 14 41 79 420

?1Csp values are shown as mean values of at least three determinations unless specified otherwise; ND = Not determined.

Table 2. In vitro potency of carbazoles 6.

H

Me

O«_NH,

N
e
O

HO O Mej)L
6 NTONTS
o N
Cl
In Vitro Activity
Lo BTK JAK2/BTK Ramos hWB
Cmpd R3 Chirality .

ICso (nM)* selectivity  ICso (aM)*  ICsy (nM)*
6a Cl homochiral | 180 (n=1) 11x >300 ND
6b Cl homochiral | 0.55+0.16 2,600x 10 £2 162 (n=1)
6¢c Cl homochiral 17 (n=1) 60x 87 (n=1) ND
6d Cl homochiral | 0.26 +0.12 3,800x 6.9 £3.4 25 £19
6e F homochiral 6.3 (n=1) 330x 600 (n=1) ND
6f F homochiral | 0.22 +0.07 6,000x 6.6 £0.9 64 (n=2)
6g F homochiral 7.2 (n=1) 140x 170 (n=2) ND
6h F homochiral | 0.19 +£0.02 7,200x 7.6 £2.4 37 (n=2)

“1Cs values are shown as mean values of at least three determinations unless specified otherwise; ND
= Not determined.
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Table 3. Partial in vitro cell activity data and whole blood data for 6d.

Assay Receptor/Stimulation 6d 1
ICso (nM)* ICso (nM)*
Cellular Assays
Calcium Flux in Ramos B Cells BCR/Anti-IgM 7+3 26+ 15
Proliferation of human BCR/Anti-IgM/1gG 1£04 8’
peripheral B Cells
CD86 surface expression in BCR/Anti-IgM/IgG 1£0.5 40+ 30
peripheral B Cells
CD86 surface expression in CD40/CD40L >10,000 >10,000
peripheral B Cells
TNFa from human PBMC Cells FCAR/Immune Complex 20 14°
Human Whole Blood Assays
Human whole blood CD69 surface BCR/Anti-IgM 25+£10 550+ 100
expression in peripheral B Cells
Mouse whole blood CD69 surface BCR/Anti-IgM/IgG 130 2,100 + 200
expression in peripheral B Cells
Human whole blood CD63 surface FceRI/Anti-IgE 54+20 ND

expression in basophils

@1Cso values are shown as mean values of at least three determinations; * ICs, values are shown as a single
determination; PBMC = peripheral blood mononuclear cells; ND = not determined.

A more in depth in vitro activity profile for 6d is presented in
Table 3. In multiple assays aimed at establishing the effective-
ness of the compound in inhibiting critical B cell functions de-
rived through BCR stimulation, including proliferation, anti-
body production, and costimulatory molecule expression, 6d
potently inhibited signaling and functional endpoints with sin-
gle digit nano-molar activity. Consistent with the inhibition ob-
served in BCR stimulated pathways, 6d provided potent inhibi-
tion of endpoints derived from IgG-containing immune com-
plex low affinity activating Fcy receptor signaling in peripheral
blood mononuclear cells (PBMC) (ICso = 2 nM). Of particular
interest, 6d inhibited the expression of CD63 on the surface of
basophils in human whole blood, driven by FceRI signaling
(ICs0 of 54 nM). This is similar to the previously stated human
whole blood activity when measuring the BCR-stimulated ex-
pression of CD69 on the surface of B cells (ICso =25 nM).
Compared to our early lead compound 1 (Table 3), 6d provided
significantly enhanced cellular and whole blood potencies

Carbazole 6d was evaluated against 384 kinases, inhibiting
only seven kinases with less than 100-fold selectivity relative to
BTK (Table 4). Four of the seven were Tec family members,
TEC, BMX, TXK, and ITK, and only three kinases, TEC, BLK
and BMX, were inhibited with less than 30-fold selectivity rel-
ative to BTK.

In pharmacokinetic (PK) studies in mice and dogs (Table 6),
carbazole 6d was highly absorbed with bioavailability of 100%
and 82%, respectively. The compound had a low rate of plasma
clearance with a large steady-state volume of distribution in

both species. On the basis of the PK profile, coupled with
demonstrated potency and selectivity, 6d was further evaluated
in vivo in models of human RA.

Figure 2. Single crystal X-ray structure of 6d confirming the absolute
atropisomeric stereochemistry (CDCC # 1501157).
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Table 4. Partial in vitro selectivity data for 6d.

Kinase Biochemical Kinase/BTK
1Csp (nM) fold selectivity

BTK (Tec family) 0.26 --

TEC (Tec family) 3 10x
BLK 5 17x
BMX (Tec family) 7 23x
TXK (Tec family) 10 33x
FGR 15 50x
YESI1 19 63x

ITK (Tec family) 21 70x

Table 5. Partial in vitro profiling data for 6d.

Parameter

Result

Protein Binding (bound)

Mutagenicity

hERG (Patch Clamp)
Na” (Patch Clamp)
Ca" (Patch Clamp)
CYP inhibition (ICsp)

PAMPA permeability
Caco2 Permeability:
Aqueous solubility
FaSSIF? solubility
FeSSIF¢ solubility

Log D at pH 7.0 (HPLC)

99.7% human

99.4% mouse

99.5% rat

98.7% dog

98.2% monkey

Ames negative

1Cso> 30 uM

13% @ 10 uM (1 and 4 Hz)
19% @ 10 uM

>12 uM 1A2, 2B6, 2D6, 2C19
3.2 uM 2C8

5.7 uM 2C9

11 uM 3A4

1836/1302 nnv/s (pH 5.5/7.4)
ND due to insufficient recovery
<0.001 mg/mL

14 ug/mL

551 ug/mL

3.84

@ CYP = cytochrome P450; ® FaSSIF = Fasted State Simulated Intestinal
Fluid; ¢ FeSSIF = Fed State Simulated Intestinal Fluid; ND = not deter-

mined.

Table 6. Pharmacokinetic parameters for 6d.

Parameter Mouse” Dog*
po dose (mg/kg) 6 2

iv dose (mg/kg) 3 1

Crnax (UM), PO 43 1.2+0.4
Thnax (LM), PO 1.0 37412
AUC (uM*h), PO 20 13 +6
Tin (h), iv 3.6 7.9 £0.6
MRT (h), iv 35 10.1£1.5
CL (mL/min/kg),iv 8.6 4.4+0.7
Vg (L/kg), iv 1.8 2.6+0.3
Fy, (%) 100 82 £31

“ Average of three animals; ® average of two animals; Vehicle:
(po) 80% PEG400, 20% water; (iv) 10% DMAC, 30%
PEG300, 60% water; (iv dog) 10% EtOH, 70% PEG400, 20%

water.

In order to understand the compounds impact on in vivo effi-
cacy in models of human RA, 6d was evaluated in two mouse
models, a collagen-induced arthritis (CIA) model,'® dependent
on both BCR-signaling and Fcy receptor signaling, and an anti-
collagen antibody-induced model,”® dependent solely on Fcyre-
ceptor signaling. In the CIA study (Fig. 3), 6d was dosed orally
at 15 and 45 mg/kg BID and provided dose-dependent inhibi-
tion of observed clinical disease progression (63% and 80%, re-
spectively), representing 17 h and 19 h coverage of the mouse
whole blood ICso (130 nM). In the anti-collagen antibody-in-
duced arthritis (CAIA) study (Fig. 4), 6d when dosed orally at
10 and 25 mg/kg BID resulted in 78% and 100% suppression of
clinically evident paw swelling, respectively. The observed ef-
ficacy corresponded to 17 h (10 mg/kg BID) and 23 h (25 mg/kg
BID) coverage of the mouse whole blood ICso (130 nM). In
summary, PK/PD relationships for 6d in preclinical models of
arthritis suggested that coverage of the whole blood ICso for 18
h duration is needed to achieve robust efficacy of >70% reduc-
tion in clinical scores. Doses providing close to 24 h duration
of whole blood ICso coverage resulted in maximal efficacy
(100% reductions in clinical scores).

Figure 3. Efficacy of 6d in mouse model of human collagen-induced
arthritis. A 15 mg/kg BID dose provided 17 h coverage of the mouse
WB ICso (130 nM) while a 45 mg/kg BID dose provided 19 h coverage.

g | | ——Venicte I
—o—15mg/kg BID i
—m—45 mg/kg BID Ll_ —
é g /
£4e 4 Lk
° |& / .,L 4.
213 //l‘/’l By
0 l = e

20 22 24 26 28 30 32 34 36 38 40 42
Study Day
“ Error bars represent the mean +SEM. *P<0.05,
**P<0.01 versus vehicle control group.

Figure 4. Efficacy of 6d in FcgR-Dependent Collagen Ab-Induced Ar-
thritis (CAIA). Robust efficacy was observed with a 10 mg/kg BID
dose providing 18 h coverage of the mouse WB ICso (130 nM) and a
25 mg/kg BID dose provided 23 h coverage.

12
w 10
g —&—Vehicle
S @ —©—10 mg/kg BID
= —m— 25mg/kg BID
S 5
£
Ll

2

0

Study Day
“ Error bars represent the mean +SEM. *P<0.05,
**P<0.01 versus vehicle control group.
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Compounds represented by pyridopyrimidinediones 5°' and
6°2 were prepared as outlined in Schemes 1 — 3. The final com-
pounds were synthesized as shown in Scheme 1. Carbazole
77728 was coupled with the appropriate pyridopyrimidinedione
(8) under standard Suzuki coupling conditions® to give the ra-
cemic compounds 5 and 9. If R® is Cl or F, subsequent SFC

Scheme 1°. Preparation of carbazoles 5, 6, and 9.

MeM
Me ® eMe
0] NH, o. O
H B
N Me
eI, - C0R
Me O R® NTONTS
HO Br
O NF NP g2
7 R1
8

6 (R°=CI,F) 6 (R®=CI,F)

chiral resolution provided each of the four rotationally stable
atropisomers 6a-h. Alternatively, compounds 5g, Sh, and 6d
were prepared starting with the appropriate chiral boronic ester
10 or 16, as depicted in Scheme 2. The absolute chiral config-
uration of 6d was established through single crystal X-ray struc-
tural elucidation (Fig 2; CDCC # 1501157)

O NH,
H
N
T
Me O RS
a HG Me,, if R®=CI,F
O SFC chiral
NTONT separation
07 N NP g2
5(®R3=H) R

6 (R°=CI,F) 6 (R®=CI,F)

“Reagents and conditions: (a). Dichloro 1,1’-bis(diphenylphosphino)ferrocene palladium (IT)-CH,Cl, adduct, Cs,CO;, THF — water, 45°C, 60-

65% yield.

Scheme 2“. Preparation of atropisomers 5g and 5h; Preparation of single, rotationally stable atropisomer 6d.

Me MeMeMe
O NH, 0. O
H B
Me
(0]
Me O +
Me O Cl @: )k

HO Br

10

SFC chiral

separation
5h E——

OxNH,
H
N
e )
e
a HO Me
o)

SNAN N

s N7 N
NN :
7 0] OMQ

Cl

“ Reagents and conditions: (a). Dichloro 1,1’-bis(diphenylphosphino)ferrocene palladium (II)-CH,Cl, adduct,

Cs,CO;, THF — water, 45°C; 60-68% yield.
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Scheme 3“. Preparation of boronic esters intermediates 8, 10, and 17.

Y Y 0O N X
| a | . b | _ c
—_— t _ 2 _
NT O F N7 02 EtO R
CO,E R’
11 2 12
MeM
Br Me © eMe
Br Me O\B/O
@ N+ Mo g NH NS e @Me f
. ‘ = . LG
Y P
R-O R NH, 1) R2 NH N
R! R \ P
13 (R =HorNa¥) 14 o) R?
15 R
MeMe MeMe MeMe
Me

HMe MeHMe

o. 0
B
g
% L me CX% 8
1= S,
NTONTS §2=(H3' SNTONTS RINTNTS
PN N Re 0NN 0PN NF
R’ Cl Cl
8 10 16
“ Reagents and conditions: (a) Diethyl malonate, Cs2CO3;, DMSO, 100°C; (b) NaCl, H.0, DMSO,
145°C; (c) 3N NaOH, THF, rt.; (d) DIEA, HATU, DMF, rt., 89% yield over 4 steps; (e) Diborane,
dichloro 1,1’-bis(diphenylphosphino)ferrocene palladium (II)-CH2Cl> adduct, potassium acetate,
DMSO, 90°C, 85%; (f) CDI, Toluene, 110°C, 65% yield; (g) SFC chiral separation.

The synthesis of boronic ester intermediates 8, 10, and 16 is
shown in Scheme 3. Commercially available phenyl acetic ac-
ids or sodium salts prepared as outlined in Scheme 3 were cou-
pled with 3-bromo-2-methylaniline in the presence of HATU
and diisopropylamine in DMF to give 14. Intermediate 14 was
converted to boronic ester 15, which was subsequently heated
with carbondiimidazole in toluene at 100°C to provide 8. SFC
chiral resolution afforded single, rotationally stable atropiso-
meric intermediates 10 and 16. The absolute configuration of
boronic ester 10 was confirmed to be S through single crystal
X-ray structural elucidation (CDCC # 1501156; refer to the sup-
plemental section for structural details).

The inhibition of the kinase activity of BTK with a small mol-
ecule inhibitor has emerged as a clinical strategy for the treat-
ment of many autoimmune diseases. Pyridopyrimidinediones-
carbazoles were envisioned to resolve a metabolic stability is-
sue observed in the quinazolinedione series. An iterative SAR
effort established the viability of the pyridopyrimidinediones as
a progressable series. This effort resulted in the identification
of a single atropisomer 6d, conformationally stable under phys-
iological conditions, which demonstrated significant improve-
ments in human whole blood potency (25 nM versus 550 nM,
respectively) and overall selectivity relative to earlier lead 1.
Importantly, in multiple species, carbazole 6d had a desirable
safety and tolerability profile. This clearly demonstrates the po-
tential benefit of preparing and isolating a single, rotationally
stable atropisomeric compound to enhance potency, selectivity,
and safety, similar to the benefits observed with traditional chi-
ral center resolution. With a desirable in vitro and in vivo pro-
file, 3-chloro-4-(R)-(3-(S)-(5-chloro-1,3-dioxo-1H-pyrido[1,2-
c]pyrimidin-2(3H)-yl)-2-methylphenyl)-7-(2-hydroxypropan-

2-yl)-9H-carbazole-1-carboxamide (6d, BMS-986143) was se-
lected as a development candidate for further evaluation as a
potential agent for the treatment of autoimmune diseases.
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