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SUBSTITUTED HETEROAROMATIC PYRAZOLO-PYRIDINES AND THEIR USE AS
GLUN2B RECEPTOR MODULATORS

Cross-Reference to Related Applications
This application claims the priority benefit of U.S. provisional application no.
62/861,665, filed June 14, 2019, the contents of which are incorporated herein in their entireties

by reference thereto.

Field of the Invention
The present invention is related to compounds having GluN2B modulating properties,
pharmaceutical compositions comprising these compounds, chemical processes for preparing
these compounds and their use in the treatment of diseases associated with GluN2B receptor

activity in animals, in particular humans.

Background of the Invention

Glutamate is one of the major excitatory neurotransmitters that is widely spread in the brain.
First indication of its role as an excitatory messenger was in the 1950’s when it was observed that
intravenous administration of glutamate induces convulsions. However, the detection of the whole
glutamatergic neurotransmitter system with its various receptors did not take place before the
1970’s and 1980’s when numerous antagonists were developed or, as in the case of PCP and
ketamine, were identified as antagonists. Finally, in the 1990’s molecular biology provided the tools
for the classification of the glutamatergic receptors.

N-methyl-D-aspartate (NMDA) receptors are a subtype of ionotropic glutamate receptors that
mediate excitatory synaptic transmission in the brain. NMDA receptors are ubiquitously distributed
throughout the brain and play a key role in synaptic plasticity, synaptogenesis, excitotoxicity,
memory acquisition and learning. NMDA receptors are distinct from other major subtypes of
ionotropic glutamate receptors (AMPA and kainate receptors) in that they are blocked by Mg”" at
resting membrane potentials, are highly Ca?" permeable, and require co-activation by two distinct
neurotransmitters: glutamate and glycine (or D-serine) (Traynelis SF et al., Pharmacol Rev. 2010;
62(3):405-96). The influx of Ca** through NMDA receptors triggers signaling cascades and regulates

gene expression that is critical for different forms of synaptic plasticity including both long-term
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potentiation of synapse efficacy (LTP) (Berberich S et al., Neuropharmacology 2007; 52(1):77-86)
and long-term depression (LTD) (Massey, PV et al., J Neurosci. 2004 Sep 8,24(36):7821-8).

The vast majority of the mammalian NMDA receptors form a heterotetramer made of two
obligatory GIuNT1 units and two variable GIuN2 receptor subunits encoded by the GRIN1 gene and
one of four GRIN2 genes, respectively. One or both GluN2 subunits can be potentially replaced by
a GIuN3A or a GluN3B subunit. The GRINT gene product has 8 splice variants while there are 4
different GRIN2 genes (GRIN2A-D) encoding four distinct GluN2 subunits. The glycine binding
site is present on the GIuN1 subunit and the glutamate binding site is present on the GluN2 subunit.

The GIuNR2 subunits play a dominant role in determining the functional and pharmacological
properties of the NMDA receptor assembly and exhibit distinct distribution in different areas of the
brain. For instance, GluN2B subunits are expressed primarily in the forebrain in the adult mammalian
brain (Paoletti P et al., Nat Rev Neurosci. 2013; 14(6):383-400; Watanabe M et al., J Comp Neurol.
1993; 338(3):377-90) and are implicated in learning, memory processing, mood, attention, emotion
and pain perception (Cull-Candy S et al., Curr Opin Neurobiol. 2001, 11(3):327-35).

Compounds that modulate GluN2B-containing NMDA receptor function can be useful in
treatment of many neurological and psychiatric disorders including but not limited to bipolar
disorder (Martucci L et al., Schizophrenia Res, 2006; 84(2-3):214-21),, major depressive disorder
(Miller OH et al., eLife. 2014; 3:¢03581; Li N et al., Biol Psychiatry. 2011, 69(8):754-61),
treatment-resistant depression (Preskorn SH et al. J Clin Psychopharmacol. 2008, 28(6):631-7) and
ther mood disorders (including schizophrenia (Grimwood S et al., Neuroreport. 1999;10(3):461-5;
Weickert CS et al. Molecular Psychiatry (2013) 18, 1185-1192), ante- and postpartum depression,
seasonal affective disorder and the like), Alzheimer’s disease (Hanson JE et al., Neurobiol Dis.
2015; 74:254-62; Li S et al., J Neurosci. 2011, 31(18):6627-38) and other dementias (Orgogozo JM
et al. Stroke 2002, 33: 1834-1839), Parkinson’s disease (Duty S, CNS Drugs. 2012; 26(12):1017-
32; Steece-Collier K et al., Fxp Neurol. 2000, 163(1):239-43; Leaver KR et al. Clin Exp Pharmacol
Physiol. 2008; 35(11):1388-94), Huntington’s chorea (Tang TS et al., Proc Natl Acad Sci USA.
2005; 102(7):2602-7; Li L et al., J Neurophysiol. 2004; 92(5):2738-46), multiple sclerosis (Grasselli
Getal.,, BrJ Pharmacol. 2013, 168(2):502-17; Farjam M et al., Iran J Pharm Res. 2014; 13(2):695-
705), cognitive impairment (Wang D et al. 2014, Expert Opin Ther Targets Expert Opin Ther
Targets. 2014, 18(10):1121-30), head injury (Bullock MR et al., Ann N Y Acad Sci. 1999; 890:51-8),
spinal cord injury, stroke (Yang Y et al., J Neurosurg. 2003; 98(2):397-403), epilepsy (Naspolini
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AP et al., Epilepsy Res. 2012 Jun;100(1-2):12-9), movement disorders (e.g. dyskinesias) (Morissette
M et al., Mov Disord. 2006, 21(1):9-17), various neurodegenerative diseases (e.g. amyotrophic
lateral sclerosis (Fuller PI et al., Neurosci Lett. 2006; 399(1-2):157-61) or neurodegeneration
associated with bacterial or chronic infections), glaucoma (Naskar R et al. Semin Ophthalmol. 1999
Sep;14(3):152-8 ), pain (e.g. chronic, cancer, post-operative and neuropathic pain (Wu LJ and Zhuo
M, Neurotherapeutics. 2009; 6(4):693-702), diabetic neuropathy, migraine (Peeters M et al., .J
Pharmacol Exp Ther. 2007; 321(2):564-72), cerebral ischemia (Yuan H et al., Neuron. 2015,
85(6):1305-18), encephalitis (Dalmau J. et al., Lancet Neurol. 2008; 7(12):1091-8.), autism and
autism spectrum disorders (Won H. et al., Nature. 2012; 486(7402):261-5), memory and learning
disorders (Tang, Y. P. et al., Nature. 1999; 401(6748):63-9), obsessive compulsive disorder (Arnold
PD et al., Psychiatry Res. 2009;172(2):136-9.), attention deficit hyperactivity disorder (ADHD)
(Dorval KM et al., Genes Brain Behav. 2007, 6(5):444-52), PTSD (Haller J et al. Behav Pharmacol.
2011;22(2):113-21; Leaderbrand K et al. Neurobiol Learn Mem. 2014; 113:35-40), tinnitus (Guitton
MJ, and Dudai Y, Neural Plast. 2007, 80904; Hu SS et al. 2016; 273(2): 325-332), sleep disorders
(like narcolepsy or excessive daytime sleepiness, patent WO 2009058261 Al), vertigo and
nystagmus (Straube A. et al., Curr Opin Neurol. 2005;18(1):11-4; Starck M et al. J Neurol. 1997
Jan;244(1):9-16), anxiety autoimmunological disorders like neuropsychiatric systemic lupus
erythematosus (Kowal C et al. Proc. Natl. Acad. Sci. U.S.A. 2006; 103, 19854—-19859) and addictive
illnesses (e.g. alcohol addiction, drug addiction) (Nagy J, 2004, Curr Drug Targets CNS Neurol
Disord. 2004; 3(3):169-79.; Shen H et al., Proc Natl Acad Sci USA. 2011;108(48):19407-12).

In view of the clinical importance of GluN2B, the identification of compounds that
modulate GluN2B receptor function represents an attractive avenue into the development of new

therapeutic agents. Such compounds are provided herein.

Summary of the Invention

The invention is directed to the general and preferred embodiments defined, respectively,

by the independent and dependent claims appended hereto, which are incorporated by reference

herein. One aspect of this invention concerns compounds of Formula (I):
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wherein

R!is H, halo, or CHs;

Ar!is selected from the group consisting of:

5 (a) phenyl substituted with one member selected from the group consisting of: halo,
Cisalkyl, OCi-salkyl, Cisperhaloalkyl, and OCi-sperhaloalkyl;
(b) phenyl substituted with two or three members each independently selected from the
group consisting of’ halo, Ci-salkyl, Cisperhaloalkyl, ard OCi-sperhaloalkyl, and
COzH; and
10 (c) thienyl substituted with a member selected from the group consisting of’ halo,

Ci-salkyl, and Ci.sperhaloalkyl; and pyridine substituted with CF3; and

R? is selected from the group consisting of:
2
X ox ”‘%/\(\ﬂ O TN
x L5
(d) /\D/ =/ gp N:/\Rb’ /\Er\?/ \L\Rb
*] 4
Rb

Rb Rb/

2 2

* /N\,O 3{\( >/R
15 N N
wherein

R 1s halo, Ci-salkyl or CN;

R is H or C1-alkyl;

R is selected from the group consisting of: H, Ci-salkyl, Ci-sperhaloalkyl, CH20H,
20 OC1salkyl, OH, NH2, NH(CH3), N(CH3)2, NH(C=0)CHs, cyclopropyl, and

phenyl;
X'is NCH;3, S or O;
X?1is O, NH or NCH3;

X3isOorS;
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X*is NH or O;
X% is NCH;3 or O;
X%1is NCHs or S;
and nis 2;
5 (e) phenyl; phenyl substituted with one or two members independently selected from the

group consisting of: halo, OCi-calkyl, Cisperhaloalkyl, and CN; and

5 | X }{\EN;\—RC’ %/\(\;—RG s |N¢N " e | \N
(f) ~.N | = , \N/l , / =N

N
g Y N\\ fWN\\ . s \N ]
I =—R | R | ——R
2 y 7
N N N A N

, and ;

wherein
10 R%is H or OC1-salkyl;
R®is a member selected from the group consisting of: H, halo, Ci-salkyl,
Cisperhaloalkyl, OCialkyl, OCi-sperhaloalkyl, and CN; and
Rfis H, Cisalkyl or OC1salkyl;
and pharmaceutically acceptable salts, stereoisomers, isotopic variants, N-oxides, or solvates of
15  compounds of Formula (I).
Further embodiments are provided by pharmaceutically acceptable salts of compounds of
Formulas (I), pharmaceutically acceptable prodrugs of compounds of Formula (I), and
pharmaceutically active metabolites of compounds of Formula (I).
In certain embodiments, the compounds of Formula (I) are compounds selected from
those species described or exemplified in the detailed description below.
In a further aspect, the invention relates to enantiomers and diastereomers of the
compounds of Formula (I), as well as the pharmaceutically acceptable salts.
In a further aspect, the invention relates to pharmaceutical compositions for treating a
disease, disorder, or medical condition mediated by GluN2B receptor activity, comprising an
20  effective amount of at least one compound selected from compounds of Formula (I),
pharmaceutically acceptable salts of compounds of Formula (I), pharmaceutically acceptable
prodrugs of compounds of Formula (I), and pharmaceutically active metabolites of Formula (I).
Pharmaceutical compositions according to the invention may further comprise one or

more pharmaceutically acceptable excipients.
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In another aspect, the chemical embodiments of the present invention are useful as
GluN2B receptor modulators. Thus, the invention is directed to a method for modulating
GIuN2B receptor activity, including when such receptor is in a subject, comprising exposing
GIuN2B receptor to an effective amount of at least one compound selected from compounds of
Formula (I), pharmaceutically acceptable salts of compounds of Formula (I), pharmaceutically
acceptable prodrugs of compounds of Formula (I), and pharmaceutically active metabolites of
compounds of Formula (I).

In another aspect, the invention is directed to a method of treating a subject suffering
from, or diagnosed with a disease, disorder, or medical condition mediated by GluN2B receptor
activity, comprising administering to the subject in need of such treatment an effective amount of
at least one compound selected from compounds of Formula (I), pharmaceutically acceptable
salts of compounds of Formula (I), pharmaceutically acceptable prodrugs of compounds of
Formula (I), and pharmaceutically active metabolites of compounds of Formula (I). Additional
embodiments of methods of treatment are set forth in the detailed description.

In another aspect, the method of studying isotopically labeled compounds in metabolic
studies (preferably with *C), reaction kinetic studies (with, for example *H or *H), detection or
imaging techniques [such as positron emission tomography (PET) or single-photon emission
computed tomography (SPECT)] including drug or substrate tissue distribution assays, or in
radioactive treatment of patients. For example, an '®F or 'C labeled compound may be
particularly preferred for PET or SPECT studies.

Additional embodiments of this invention include methods of making compounds of
Formula (I), pharmaceutically acceptable salts of compounds of Formula (I), pharmaceutically
acceptable prodrugs of compounds of Formula (I), and pharmaceutically active metabolites of
Formula (I).

An object of the present invention is to overcome or ameliorate at least one of the
disadvantages of the conventional methodologies and/or prior art, or to provide a useful
alternative thereto.

Additional embodiments, features, and advantages of the invention will be apparent from

the following detailed description and through practice of the invention.

Detailed Description of Invention
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In one aspect, provided herein are compounds of Formula (1),

R1
N\ {
| N
AN N
R2
(1)
wherein
R!is H, halo, or CH3;
5 Ar! is selected from the group consisting of:

(a) phenyl substituted with one member selected from the group consisting of’ halo,
Cisalkyl, OCi-salkyl, Cisperhaloalkyl, and OCi-sperhaloalkyl;
(b) phenyl substituted with two or three members each independently selected from the
group consisting of: halo, Ci-salkyl, Cisperhaloalkyl, OCisperhaloalkyl, and CO2H;
10 and
(c) thienyl substituted with a member selected from the group consisting of’ halo,
Ci-salkyl, and Ci.sperhaloalkyl; and pyridine substituted with CF3; and

R? is selected from the group consisting of:
2
NP ox EN we O FOYTN
> |
" SO L e N \L\Rb’
e x4
i{\rx3 /\g\ %‘/\( %{\r X5 i‘{\( N[ g
R Rb, Rb Xf/')'

15 b, , , Rb ,
MNP N‘o }L/\( RS
-~ L N,>/ |
wherein
R?1s halo, Ci-salkyl or CN;
R is H or C1-alkyl;
20 R is selected from the group consisting of: H, Ci-salkyl, Ci-sperhaloalkyl, CH20H,

Cisalkyl, OH, NH2, NH(CH3), N(CH3)2, NH(C=0)CH3, cyclopropyl, and phenyl;
X'is NCH;3, S or O;
X?1is O, NH or NCH3;
X3isOorS;
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X*is NH or O;
X% is NCH;3 or O;
X%1is NCHs or S;
and nis 2;
5 (e) phenyl; phenyl substituted with one or two members independently selected from the

group consisting of: halo, OCi-calkyl, Cisperhaloalkyl, and CN; and

RGN CLEA T O
(f) N | = , \N) ) = ; /N’

N
g Y N\\ fWN\\ . s \N ]
I =—R | R | ——R
2 y 7
N N N A N

, and ;

wherein
10 R%is H or OC1-salkyl;
R®is a member selected from the group consisting of: H, halo, Ci-salkyl,
Cisperhaloalkyl, OCialkyl, OCi-sperhaloalkyl, and CN; and
Rfis H, Ci-salkyl or OC1alkyl;
and pharmaceutically acceptable salts, stereoisomers, isotopic variants, N-oxides, or solvates
15  thereof.
An additional embodiment of the invention is a compound of Formula (I) wherein R is H.
An additional embodiment of the invention is a compound of Formula (I) wherein R' is F.
An additional embodiment of the invention is a compound of Formula (I) wherein R! is CHs.

An additional embodiment of the invention is a compound of Formula (I) wherein Ar! is
F
SSb oSy OV S % FiC SN S T AN
o ’ ’ '

An additional embodiment of the invention is a compound of Formula (I) wherein Ar' is phenyl

substituted with F, Cl, CH3, OCH3, CF:H, CF3, CF2CHs, or OCHF:.

20

An additional embodiment of the invention is a compound of Formula (I) wherein Ar! is
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|
S eisc i tasitave
RN aes

, or F .

An additional embodiment of the invention is a compound of Formula (I) wherein Ar' is phenyl
substituted with two or three members independently selected from the group consisting of: F,

Cl, Br, CH3, CF:H, CF3, CF2CHs, or OCHF>.

An additional embodiment of the invention is a compound of Formula (I) wherein Ar! is
F F
F % % Cl % % Br & 2 % F %
[eaieansieaiss sl epl o el
F F Cl
F F £ FF
ot TGt *@“‘ 5@”‘“ )
F ’ '
% F
Y Y
; pes KT

F

An additional embodiment of the invention is a compound of Formula (I) wherein R*is F, CH3
or CN.

An additional embodiment of the invention is a compound of Formula (I) wherein R® is H, CH3
or CH2CHs.

An additional embodiment of the invention is a compound of Formula (I) wherein R? is H or
CHs.

An additional embodiment of the invention is a compound of Formula (I) wherein R®is H, CHs,
CH:CHs, CF3, OCH3, OH, NHz, NH(CH3), N(CHs)2, NH(C=0)CHj3, cyclopropyl, or phenyl.
An additional embodiment of the invention is a compound of Formula (I) wherein R%is H.

An additional embodiment of the invention is a compound of Formula (I) wherein R%is OCHs.
An additional embodiment of the invention is a compound of Formula (I) wherein R°is H, Br,

Cl, F, CH3, CF:H, CF3, OCHj3, OCF:zH, or CN.
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An additional embodiment of the invention is a compound of Formula (I) wherein Rfis H, CHs,
or OCHs.

An additional embodiment of the invention is a compound of Formula (I) wherein X'is NCHs.
An additional embodiment of the invention is a compound of Formula (I) wherein X'is O.

An additional embodiment of the invention is a compound of Formula (I) wherein X'is S.

An additional embodiment of the invention is a compound of Formula (I) wherein X?is O.

An additional embodiment of the invention is a compound of Formula (I) wherein X?is NH.
An additional embodiment of the invention is a compound of Formula (I) wherein X*is NCH3.
An additional embodiment of the invention is a compound of Formula (I) wherein X’ is O.

An additional embodiment of the invention is a compound of Formula (I) wherein X’ is S.

An additional embodiment of the invention is a compound of Formula (I) wherein X*is NH.
An additional embodiment of the invention is a compound of Formula (I) wherein X*is O.

An additional embodiment of the invention is a compound of Formula (I) wherein X°is NCH3.
An additional embodiment of the invention is a compound of Formula (I) wherein X’is O.

An additional embodiment of the invention is a compound of Formula (I) wherein X®is NCHs.
An additional embodiment of the invention is a compound of Formula (I) wherein X%is S.

An additional embodiment of the invention is a compound of Formula (I) wherein R* is
S S S
O O 0
/. /2 _
An additional embodiment of the invention is a compound of Formula (I) wherein R? is
H /
N N N
}H‘/\E\NH’/W/ \ N % M %NE\>
\N' N~N / , / , or N -
’ ’ \
\
An additional embodiment of the invention is a compound of Formula (I) wherein R? is
2Oy NN NN e~ Ny BN N NN
PRAVERE: “L{J YR T LY \S%

s~ O
NE,\?/O;"L “o

=N

10
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An additional embodiment of the invention is a compound of Formula (I) wherein R? is
s }‘LN[N\ NS oS
_ [y %) %Y
/\ﬁ< , S ’ N / . or N\/>/.
An additional embodiment of the invention is a compound of Formula (I) wherein R? is

OO T oy
/\E NQ/ : \< /N\Q or \Q_

An additional embodiment of the invention is a compound of Formula (I) wherein R? is

W%W%W“W\KMN%MV
N~ N~< , , , N~N

AT e T S S N I L
N\N , N\N , N\N y N\N ,or N\N .
An additional embodiment of the invention is a compound of Formula (I) wherein R? is

S H S
%/\Nﬁj\?,o\ &’\N«\ r37/NH2 %/\S\S'\?/H\ ZH{\S\S’Z)/N)/ 3::\'\1(\ r\1>/4 |
; : ; d

An additional embodiment of the invention is a compound of Formula (I) wherein R? is

R tal VoV B S aNh ®on
WWQWWWkWh%W<

N~N
S S S. H S. H S
“’H"'/\WS%OH Y DN PN N 2N N FN )N Y }/4
N~N ‘ N~N , N~N , N~N 7 N~N 0»/70'. N~N .

An additional embodiment of the invention is a compound of Formula (I) wherein R? is

6) 0 O @) O 0]
SR VIS S oleh Pa N Ha il KaNh fon
S~ , S s ~ , ~ , —~ ,Or ~— ,

11
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An additional embodiment of the invention is a compound of Formula (I) wherein R is
N
, , ? ’ CF3 ’ 3 ,Or )
Il F F
An additional embodiment of the invention is a compound of Formula (I) wherein R is
N TN Y
2N ,
“‘Yl Tﬁ \h OO0 W
CF3 o ‘?71
CF, - - = K ~N - =
oy YO, T T T,
. N , N CF3,C|) NT o ON : N“~07
PN 2
b M ANVES
X
Y
N F '

5 , or N

An additional embodiment of the invention is a compound of Formula (I) wherein R? is
b, CURS R eN I/N,\@N 0
or J\

/

An additional embodiment of the invention is a compound of Formula (I) having the Formula

(IA):
R‘l
N\ {
| N
R9 Z~N
10 HAL: (1A) L@
wherein
R'is H, F, or CHs;
HAL is F or CI;
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R# is selected from the group consisting of: H, Cl, CHs, CF:H, CF2CH3, CF3, and OCF2H;
and

Ring A is:

AV
(a) , wherein R?is F, CH3 or CN;
N O\N ‘ZLL X3
‘}11‘ < \X1 }L/\/\X,I ‘}LL O m K /\W >
‘\ b N==/ Rb /\E,\?/ Rb N\I\/Rb

or

2

0. X N, @ N,
%\« \N /\(/ X5 .2'7_/\(/ /N \ N A = \o
/ N= N\< / ;
N b RY’ b N =N
(C) 2 R 2 R 2 \ 2 2 Or
X3
S N
N~N “R®; or
hLLL ~ N b '13'2. N\‘N N\ d ‘1’11‘ N\
| > | R | R I P
(d) N & ; : N™: or

Ty | N\\I_Rf

X'is O, NCHs or S;
X3isOorS;
X*is NH or O;
X% is NCH;3 or O;

15 R?is H, CH3, or CH.CH3;
R is selected from the group consisting of: H, CH3, CH2CH3, CH(CH3)2, CF3, CHF>,

OCHs, OH, NH2, NH(CH3), N(CH3)2, NH(C=0)CH3, cyclopropyl, and phenyl;

R¢is H or OCH3; and
Rfis H, CH3 or OCHs;

20 and pharmaceutically acceptable salts, solvates, or N-oxides thereof.
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An additional embodiment of the invention is a compound of Formula (IA), wherein ring

Ais
5 An additional embodiment of the invention is a compound of Formula (I) having the Formula
(IB):
R1
[ TN
ArTNF TN =N
(1B) L@Re
wherein
Rlis H, F, or CH3;
10 R® is a member selected from the group consisting of: H, Br, CI, F, Cialkyl,

Ciaperhaloalkyl, OCi-salkyl, OCi4perhaloalkyl, and CN; and
Ar!is selected from the group consisting of:

(a) phenyl substituted with one member selected from the group consisting of: Cl, F,

Cialkyl, OCi-4alkyl, Ciraperhaloalkyl, and OCi4perhaloalkyl;
15 (b) phenyl substituted with two or three members each independently selected from the

group consisting of: Br, Cl, F, Cisalkyl, Ciaperhaloalkyl, and OCi-perhaloalkyl; and

(c) thienyl substituted with a member selected from the group consisting of: Cl, CH3, and
CHF, CFs.

An additional embodiment of the invention is a compound of Formula (IB), wherein R is H, and

20 RéisHorF.

A further embodiment of the current invention is a compound as shown below in Table 1.

Ex # Compound Name

1 1-(Pyrimidin-2-ylmethyl)-6-[ 3-(trifluoromethyl)phenyl|pyrazolo[4,3-b]pyridine;
2 1-[(5-Bromo-3-pyridyl)methyl]-6-[3-(trifluoromethyl)phenyl]pyrazolo[4,3-
b]pyridine;

14
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Ex # Compound Name

3 5-[[6-[3-(Trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridin-1-yl]methyl]pyridine-
3-carbonitrile;

4 1-[(2-Methylpyrimidin-5-yl)methyl]-6-[3-(trifluoromethyl)phenyl]pyrazolo[4,3-
b]pyridine;

5 1-(Pyrazin-2-ylmethyl)-6-[3-(trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridine;

6 1-(Pyrimidin-4-ylmethyl)-6-[ 3-(trifluoromethyl)phenyl|pyrazolo[4,3-b]pyridine;

7 2-[[6-[3-(Trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridin-1-ylmethyl]-1,3,4-
oxadiazole;

8 2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-ylmethyl]-
5-methyl-oxazole;

9 2-[[6-(2,4-Difluoro-3-methyl-phenyl)pyrazolo[4,3-b]pyridin-1-ylJmethyl]-5-
methyl-oxazole;

10 2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]-
5-methyl-1,3,4-oxadiazole;

11 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-(1H-pyrazol-4-
ylmethyl)pyrazolo[4,3-b]pyridine;

12 6-[3-(1,1-Difluoroethyl)phenyl]-1-(3-pyridylmethyl)pyrazolo[4,3-b]pyridine;

13 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(5-methyl-4H-1,2 4-triazol-3-
ylD)methyl]pyrazolo[4,3-b]pyridine;

14 1-[(3-Methyl-1H-pyrazol-5-yl)methyl]-6-[3-
(trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridine;

15 5-[[6-[3-(Difluoromethoxy)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]-N-methyl-1,3,4-thiadiazol-2-amine;

16 5-[[6-[3-(difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]-
1,3,4-thiadiazol-2-amine;

17 5-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-yl methyl]-
1,3,4-thiadiazol-2-ol;

18 5-[[6-[3-(Difluoromethoxy)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]-1,3,4-thiadiazol-2-amine;

19 N-(5-((6-(3-(Difluoromethoxy)-4-fluorophenyl)-1H-pyrazolo[4,3-b]pyridin-1-
yDmethyl)-1,3,4-thiadiazol-2-yl)acetamide;

20 3-[[6-[3-(Trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]-1,2,4-
oxadiazole;

21 1-Benzyl-6-[3-(trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridine;
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Ex # Compound Name

22 1-[(3-Fluorophenyl)methyl]-6-[3-(trifluoromethyl)phenyl]pyrazolo[4,3-
b]pyridine;

23 3-[[6-[3-(Trifluoromethyl)phenyl|pyrazolo[4,3-b]pyridin-1-
yl]methyl]benzonitrile;

24 1-[(4-Methoxyphenyl)methyl]-6-[3-(trifluoromethyl)phenyl]pyrazolo[4,3-
b]pyridine;

25 6-[3-(Trifluoromethyl)phenyl]-1-[[4-
(trifluoromethyl)phenylmethyl|pyrazolo[4,3-b]pyridine;

26 3-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]benzonitrile;

27 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(3,5-
difluorophenyl)methyl|pyrazolo[4,3-b]pyridine;

28 3-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-yl Jmethyl]-
5-fluoro-benzonitrile;

29 3-[[6-[3-(Difluoromethoxy)-4-fluoro-phenylJpyrazolo[4,3-b]pyridin-1-
yl]methyl]benzonitrile;

30 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-[(3,5-
difluorophenyl)methyl|pyrazolo[4,3-b]pyridine;

31 3-[[6-[3-(Difluoromethoxy)-4-fluoro-phenylJpyrazolo[4,3-b]pyridin-1-
yl]methyl]-5-fluoro-benzonitrile;

32 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(5-methyl-2-
thienyl)methyl]pyrazolo[4,3-b]pyridine;

33 6-(3-(Difluoromethyl)-4-fluorophenyl)-1-((5-fluorothiophen-2-yl)methyl)-1H-
pyrazolo[4,3-b]pyridine;

34 5-((6-(3-(Difluoromethyl)-4-fluorophenyl)-1H-pyrazolo[4,3-b]pyridin-1-
yD)methyl)thiophene-2-carbonitrile;

35 6-[3-(1,1-Difluoroethyl)phenyl]-1-(1H-pyrazol-4-ylmethyl)pyrazolo[4,3-
b]pyridine;

36 1-[(1-Methylimidazol-4-yl)methyl]-6-[3-(trifluoromethyl)phenyl]pyrazolo[4,3-
b]pyridine;

37 1-[(2,5-Dimethylpyrazol-3-yl)methyl]-6-[3-
(trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridine;

38 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-(1H-pyrazol-4-
ylmethyl)pyrazolo[4,3-b]pyridine;

39 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(1-methylpyrazol-3-
ylD)methyl]pyrazolo[4,3-b]pyridine;

40 6-[3-(1,1-Difluoroethyl)-4-fluoro-phenyl]-1-(1H-pyrazol-4-

ylmethyl)pyrazolo[4,3-b]pyridine;

16




CA 03143276 2021-12-10

WO 2020/249785 PCT/EP2020/066384

Ex # Compound Name

41 6-[4-Chloro-3-(difluoromethoxy)phenyl]-1-(1H-pyrazol-4-
ylmethyl)pyrazolo[4,3-b]pyridine;

42 5-[[6-(4-Fluorophenyl)pyrazolo[4,3-b]pyridin-1-ylJmethyl]-3-methyl-isoxazole;

43 3-[[6-(4-Fluorophenyl)pyrazolo[4,3-b]pyridin-1-yl|methyl]-5-methyl-isoxazole;

44 3-[[6-[3-(Trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridin-1-yl JmethylJisoxazole;

45 3-[[6-[3-(1,1-Difluoroethyl)phenyl]pyrazolo[4,3-b]pyridin-1-yl methyl]-5-
methyl-isoxazole;

46 4-[[6-[3-(Trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]oxazole;

47 5-Methyl-3-[[6-[3-(trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]isoxazole;

48 5-[[6-(4-Fluoro-3-methyl-phenyl)pyrazolo[4,3-b]pyridin-1-ylmethyl]-2-methyl-
oxazole;

49 2-[[6-(4-Fluoro-3-methyl-phenyl)pyrazolo[4,3-b]pyridin-1-ylJmethyl]-5-methyl-
oxazole;

50 5-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]isoxazole;

51 3-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]isoxazole;

52 5-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]-
3-methyl-isoxazole;

53 3-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-yl Jmethyl]-
5-methyl-isoxazole;

54 5-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]-
2-methyl-oxazole;

55 4-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl|pyrazolo[4,3-b]pyridin-1-yl methyl]-
2-methyl-oxazole;

56 3-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-yl Jmethyl]-
4-methyl-isoxazole;

57 4-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl|pyrazolo[4,3-b]pyridin-1-yl methyl]-
3,5-dimethyl-isoxazole;

58 3-[[6-[3-(1,1-Difluoroethyl)-4-fluoro-phenyl|pyrazolo[4,3-b]pyridin-1-
yl]methyl]-5-methyl-isoxazole;

59 3-[[6-[3-(Difluoromethoxy)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-

yl]methyl]-5-methyl-isoxazole;
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60 5-[[6-[3-(Difluoromethoxy)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]-2-methyl-oxazole;

61 2-[[6-[3-(Difluoromethoxy)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]-5-methyl-oxazole;

62 3-[[6-[4-Chloro-3-(difluoromethoxy )phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]-5-methyl-isoxazole;

63 5-[[6-(2,4-Difluoro-3-methyl-phenyl)pyrazolo[4,3-b]pyridin-1-yl |methyl]-2-
methyl-oxazole;

64 5-Methyl-3-[[6-[3-(trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methylJisothiazole;

65 2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-yl methyl]-
5-methyl-thiazole;

66 2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-yl methyl]-
4-methyl-thiazole;

67 4-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl|pyrazolo[4,3-b]pyridin-1-yl methyl]-
2-methyl-thiazole;

68 2-[[6-(4-Fluoro-3-methyl-phenyl)pyrazolo[4,3-b]pyridin-1-ylJmethyl]-5-methyl-
thiazole;

69 2-[[6-[3-(Difluoromethoxy)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]-5-methyl-thiazole;

70 2-[[6-(2,4-Difluoro-3-methyl-phenyl)pyrazolo[4,3-b]pyridin-1-ylJmethyl]-5-
methyl-thiazole;

71 1-[(1-Methyl-1,2,4-triazol-3-yl)methyl]-6-[3-
(trifluoromethyl)phenylJpyrazolo[4,3-b]pyridine;

72 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-[(1-methyltriazol-4-
ylD)methyl]pyrazolo[4,3-b]pyridine;

73 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(1-methyl-1,2,4-triazol-3-
yl)methyl]pyrazolo[4,3-b]pyridine;

74 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(4-methyl-1,2, 4-triazol-3-
ylD)methyl]pyrazolo[4,3-b]pyridine;

75 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(4,5-dimethyl-1,2,4-triazol-3-
yl)methyl]pyrazolo[4,3-b]pyridine;

76 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(5-ethyl-4-methyl-1,2 4-triazol-3-
ylD)methyl]pyrazolo[4,3-b]pyridine;

77 2-[[6-(5-Chloro-2-thienyl)pyrazolo[4,3-b]pyridin-1-ylJmethyl]-5-methyl-1,3,4-
oxadiazole;

78 2-Methyl-5-[[6-[5-(trifluoromethyl)-2-thienyl |pyrazolo[4,3-b]pyridin-1-

yllmethyl]-1,3,4-oxadiazole;

18




CA 03143276 2021-12-10

WO 2020/249785 PCT/EP2020/066384

Ex # Compound Name

79 2-[[6-[5-(Difluoromethyl)-2-thienyl Jpyrazolo[4,3-b]pyridin-1-yl Jmethyl]-5-
methyl-1,3 4-oxadiazole;

80 5-[[6-(4-Fluorophenyl)pyrazolo[4,3-b]pyridin-1-yl|methyl]-3-methyl-1,2,4-
oxadiazole;

81 5-[[6-(3-Methoxyphenyl)pyrazolo[4,3-b]pyridin-1-yl]methyl]-3-methyl-1,2,4-
oxadiazole;

82 2-[[6-[3-(1,1-Difluoroethyl)phenyl]pyrazolo[4,3-b]pyridin-1-yl[methyl]-5-
methyl-1,3 4-oxadiazole;

83 2-[[6-[3-(1,1-Difluoroethyl)phenyl]-3-fluoro-pyrazolo[4,3-b]pyridin-1-
yl]methyl]-5-methyl-1,3,4-oxadiazole;

84 3-Methyl-5-[[6-[3-(trifluoromethyl)phenyl [pyrazolo[4,3-b]pyridin-1-ylJmethyl]-
1,2,4-oxadiazole;

85 2-Methyl-5-[[6-[3-(trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridin-1-yl|methyl]-
1,3,4-oxadiazole;

86 5-Methyl-3-[[6-[3-(trifluoromethyl)phenyl|pyrazolo[4,3-b]pyridin-1-ylJmethyl]-
1,2,4-oxadiazole;

87 5-[[6-[3-(Trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridin-1-yl]methyl]-1,2,4-
oxadiazole;

88 2-Methyl-5-[[6-[2-(trifluoromethyl)-4-pyridyl |pyrazolo[4,3-b]pyridin-1-
yllmethyl]-1,3,4-oxadiazole;

89 2-[[6-(4-Fluoro-3-methyl-phenyl)pyrazolo[4,3-b]pyridin-1-yl|methyl]-5-
methyl-1,3 4-oxadiazole;

90 2-[[3-Fluoro-6-(4-fluoro-3-methyl-phenyl)pyrazolo[4,3-b]pyridin-1-yl methyl]-
5-methyl-1,3,4-oxadiazole;

91 2-[[6-(4-Fluoro-3-methyl-phenyl)pyrazolo[4,3-b]pyridin-1-ylJmethyl]-5-
(trifluoromethyl)-1,3,4-oxadiazole;

92 2-[[6-(3-Chloro-4-fluoro-phenyl)pyrazolo[4,3-b]pyridin-1-yl Jmethyl]-5-methyl-
1,3,4-oxadiazole;

93 2-[[6-(3-Chloro-4-fluoro-phenyl)-3-fluoro-pyrazolo[4,3-b]pyridin-1-yl Jmethyl]-
5-methyl-1,3,4-oxadiazole;

94 2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]-
1,3,4-oxadiazole;

95 5-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]-
3-methyl-1,2,4-oxadiazole;

96 2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]-3-fluoro-pyrazolo[4,3-b]pyridin-1-
yl]methyl]-5-methyl-1,3,4-oxadiazole;

97 3-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-yl Jmethyl]-

5-methyl-1,2,4-oxadiazole;

19




CA 03143276 2021-12-10

WO 2020/249785 PCT/EP2020/066384

Ex # Compound Name

98 3-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-ylmethyl]-
4-methyl-1,2,5-oxadiazole;

99 2-Cyclopropyl-5-[[6-[3-(difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-
b]pyridin-1-yl]methyl]-1,3,4-oxadiazole;

100 2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-yl methyl]-
5-isopropyl-1,3,4-oxadiazole;

101 5-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl|pyrazolo[4,3-b]pyridin-1-ylJmethyl]-
N,N-dimethyl-1,3,4-oxadiazol-2-amine;

102 2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]-
5-(trifluoromethyl)-1,3,4-oxadiazole;

103 2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]-
5-phenyl-1,3,4-oxadiazole;

104 2-[[6-[3-(1,1-Difluoroethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]-5-methyl-1,3,4-oxadiazole;

105 2-[[6-[3-(1,1-Difluoroethyl)-4-fluoro-phenyl]-3-fluoro-pyrazolo[4,3-b]pyridin-
1-yllmethyl]-5-methyl-1,3,4-oxadiazole;

106 2-[[6-[4-Chloro-3-(difluoromethyl)phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]-
5-methyl-1,3,4-oxadiazole;

107 2-[[6-[4-Chloro-3-(difluoromethyl)phenyl]-3-fluoro-pyrazolo[4,3-b]pyridin-1-
yl]methyl]-5-methyl-1,3,4-oxadiazole;

108 5-[[6-[3-Fluoro-5-(trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridin-1-ylmethyl]-
3-methyl-1,2,4-oxadiazole;

109 5-[[6-[2-Fluoro-5-(trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridin-1-ylmethyl]-
3-methyl-1,2,4-oxadiazole;

110 5-[[6-[4-Fluoro-3-(trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridin-1-ylmethyl]-
3-methyl-1,2,4-oxadiazole;

111 5-[[6-[2-Fluoro-3-(trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridin-1-ylmethyl]-
3-methyl-1,2,4-oxadiazole;

112 5-[[6-[3-(Difluoromethoxy)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]-3-methyl-1,2,4-oxadiazole;

113 2-[[6-[3-(Difluoromethoxy)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]-5-methyl-1,3,4-oxadiazole;

114 3-[[6-[3-(Difluoromethoxy)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]-5-methyl-1,2,4-oxadiazole;

115 2-[[6-[3-(Difluoromethoxy)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]-5-(trifluoromethyl)-1,3,4-oxadiazole;

116 2-[[6-[4-Chloro-3-(difluoromethoxy)phenyl |pyrazolo[4,3-b]pyridin-1-

yl]methyl]-5-methyl-1,3,4-oxadiazole;
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117 2-[[6-[4-Chloro-3-(difluoromethoxy)phenyl]-3-fluoro-pyrazolo[4,3-b]pyridin-1-
yl]methyl]-5-methyl-1,3,4-oxadiazole;

118 2-[[6-(2,4-Difluoro-3-methyl-phenyl)pyrazolo[4,3-b]pyridin-1-ylJmethyl]-5-
methyl-1,3 4-oxadiazole;

119 2-[[6-(2,4-Difluoro-3-methyl-phenyl)pyrazolo[4,3-b]pyridin-1-ylJmethyl]-5-
(trifluoromethyl)-1,3,4-oxadiazole;

120 4-[[6-[3-(Trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]thiadiazole;

121 2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-yl methyl]-
1,3,4-thiadiazole;

122 2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-yl methyl]-
5-methyl-1,3,4-thiadiazole;

123 2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]-3-fluoro-pyrazolo[4,3-b]pyridin-1-
yl]methyl]-5-methyl-1,3,4-thiadiazole;

124 2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]-3-methyl-pyrazolo[4,3-b]pyridin-1-
yl]methyl]-5-methyl-1,3,4-thiadiazole;

125 2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-yl methyl]-
5-ethyl-1,3,4-thiadiazole;

126 5-((6-(3-(difluoromethyl)-4-fluorophenyl)-1H-pyrazolo[4,3-b]pyridin-1-
yl)methyl)-N-methyl-1,3,4-thiadiazol-2-amine;

127 2-[[6-[3-(difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-yl Jmethyl]-
5-methoxy-1,3,4-thiadiazole;

128 N-(5-((6-(3-(Difluoromethyl)-4-fluorophenyl)-1H-pyrazolo[4,3-b]pyridin-1-
yl)methyl)-1,3,4-thiadiazol-2-yl)acetamide;

129 2-(Difluoromethyl)-5-[[6-[3-(difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-
b]pyridin-1-yllmethyl]-1,3,4-thiadiazole;

130 2-Cyclopropyl-5-[[6-[3-(difluoromethyl)-4-fluoro-phenyl|pyrazolo[4,3-
b]pyridin-1-yl]methyl]-1,3,4-thiadiazole;

131 2-[[6-[4-Chloro-3-(difluoromethyl)phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]-
5-methyl-1,3,4-thiadiazole;

132 2-[[6-(4-Fluoro-3-methyl-phenyl)pyrazolo[4,3-b]pyridin-1-ylJmethyl]-5-methyl-
1,3,4-thiadiazole;

133 2-[[6-[3-(Difluoromethoxy)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]-5-methyl-1,3,4-thiadiazole;

134 2-[[6-[3-(difluoromethoxy)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
ylJmethyl]-5-methoxy-1,3,4-thiadiazole;

135 2-[[6-[4-Chloro-3-(difluoromethoxy)phenyl |pyrazolo[4,3-b]pyridin-1-

yl]methyl]-5-methyl-1,3,4-thiadiazole;
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136 2-[[6-(2,4-Difluoro-3-methyl-phenyl)pyrazolo[4,3-b]pyridin-1-ylJmethyl]-5-
methyl-1,3 4-thiadiazole;

137 6-(4-Methyl-2-thienyl)-1-(3-pyridylmethyl)pyrazolo[4,3-b]pyridine;

138 1-[(5-Methyl-3-pyridyl)methyl]-6-(4-methyl-2-thienyl)pyrazolo[4,3-b]pyridine;

2

139 6-(5-Methyl-2-thienyl)-1-(3-pyridylmethyl)pyrazolo[4,3-b]pyridine;

140 5-[[6-(5-Chloro-2-thienyl)pyrazolo[4,3-b]pyridin-1-ylJmethyl]pyridine-3-
carbonitrile;

141 6-(3-Chloro-2-thienyl)-1-(3-pyridylmethyl)pyrazolo[4,3-b]pyridine;

142 5-[[6-[5-(Difluoromethyl)-2-thienyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]pyridine-3-carbonitrile;

143 1-((6-fluoropyridin-3-yl)methyl)-6-(5-(trifluoromethyl)thiophen-2-yl)-1H-
pyrazolo[4,3-b]pyridine;

144 5-[[6-[5-(Trifluoromethyl)-2-thienyl[pyrazolo[4,3-b]pyridin-1-
yl]methyl]pyridine-3-carbonitrile;

145 1-[(6-Fluoro-3-pyridyl)methyl]-6-(m-tolyl)pyrazolo[4,3-b]pyridine;

146 1-[(5-Fluoro-3-pyridyl)methyl]-6-(m-tolyl)pyrazolo[4,3-b]pyridine;

147 3-Fluoro-1-[(5-fluoro-3-pyridyl)methyl]-6-(m-tolyl)pyrazolo[4,3-b]pyridine;

148 6-(4-Chlorophenyl)-1-[(5-fluoro-3-pyridyl)methyl]pyrazolo[4,3-b]pyridine;

149 6-(4-Fluorophenyl)-1-(2-pyridylmethyl)pyrazolo[4,3-b]pyridine;

150 6-(4-Fluorophenyl)-1-[(5-methoxy-3-pyridyl)methyl]pyrazolo[4,3-b]pyridine;
151 1-[[5-(Difluoromethoxy)-3-pyridyl Jmethyl]-6-(4-fluorophenyl)pyrazolo[4,3-
b]pyridine;

152 6-(3-Fluorophenyl)-1-(2-pyridylmethyl)pyrazolo[4,3-b]pyridine;

153 6-(2-Fluorophenyl)-1-[(5-fluoro-3-pyridyl)methyl]pyrazolo[4,3-b]pyridine;

154 6-(3-Methoxyphenyl)-1-(2-pyridylmethyl)pyrazolo[4,3-b]pyridine;
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155 1-[(6-Fluoro-3-pyridyl)methyl]-6-(3-methoxyphenyl)pyrazolo[4,3-b]pyridine;

156 6-[3-(Difluoromethyl)phenyl]-1-(2-pyridylmethyl)pyrazolo[4,3-b]pyridine;

157 5-[[6-[3-(Difluoromethyl)phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]pyridine-
3-carbonitrile;

158 1-[(5-Chloro-3-pyridyl)methyl]-6-[3-(difluoromethyl)phenyl |pyrazolo[4,3-
b]pyridine;

159 6-[3-(Difluoromethoxy )phenyl]-1-[(5-fluoro-3-pyridyl)methyl]pyrazolo[4,3-
b]pyridine;

160 6-[3-(1,1-Difluoroethyl)phenyl]-1-[(5-methyl-3-pyridyl)methyl |pyrazolo[4,3-
b]pyridine;

161 6-[3-(1,1-Difluoroethyl)phenyl]-1-[(5-fluoro-3-pyridyl)methyl |pyrazolo[4,3-
b]pyridine;

162 1-(2-Pyridylmethyl)-6-[3-(trifluoromethyl)phenyl|pyrazolo[4,3-b]pyridine;

163 1-(3-Pyridylmethyl)-6-[3-(trifluoromethyl)phenyl|pyrazolo[4,3-b]pyridine;

164 1-(4-Pyridylmethyl)-6-[3-(trifluoromethyl)phenyl|pyrazolo[4,3-b]pyridine;

165 1-[(6-Methyl-3-pyridyl)methyl]-6-[ 3-(trifluoromethyl)phenyl]pyrazolo[4,3-
b]pyridine;

166 1-[(2-Methyl-3-pyridyl)methyl]-6-[ 3-(trifluoromethyl)phenyl]pyrazolo[4,3-
b]pyridine;

167 1-[(5-Methyl-3-pyridyl)methyl]-6-[ 3-(trifluoromethyl)phenyl]pyrazolo[4,3-
b]pyridine;

168 1-[(4-Methyl-3-pyridyl)methyl]-6-[ 3-(trifluoromethyl)phenyl]pyrazolo[4,3-
b]pyridine;

169 1-[(6-Fluoro-3-pyridyl)methyl]-6-[3-(trifluoromethyl)phenyl |pyrazolo[4,3-
b]pyridine;

170 1-[(2-Fluoro-3-pyridyl)methyl]-6-[3-(trifluoromethyl)phenyl |pyrazolo[4,3-
b]pyridine;

171 1-[(5-Fluoro-3-pyridyl)methyl]-6-[3-(trifluoromethyl)phenyl |pyrazolo[4,3-
b]pyridine;

172 1-[(2-Methoxy-3-pyridyl)methyl]-6-[ 3-(trifluoromethyl)phenyl]pyrazolo[4,3-
b]pyridine;

173 1-[(5-Methoxy-3-pyridyl)methyl]-6-[ 3-(trifluoromethyl)phenyl]pyrazolo[4,3-

b]pyridine;
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174 6-[3-(Trifluoromethyl)phenyl]-1-[[6-(trifluoromethyl)-3-
pyridylmethyl]pyrazolo[4,3-b]pyridine;

175 6-[3-(Trifluoromethyl)phenyl]-1-[[5-(trifluoromethyl)-3-
pyridylmethyl]pyrazolo[4,3-b]pyridine;

176 6-[3-(Trifluoromethyl)phenyl]-1-[[4-(trifluoromethyl)-3-
pyridylmethyl]pyrazolo[4,3-b]pyridine;

177 6-(4-Fluoro-3-methyl-phenyl)-1-(3-pyridylmethyl)pyrazolo[4,3-b]pyridine;

178 3-Fluoro-6-(4-fluoro-3-methyl-phenyl)-1-(3-pyridylmethyl)pyrazolo[4,3-
b]pyridine;

179 6-(4-Fluoro-3-methyl-phenyl)-1-[(2-methyl-3-pyridyl)methyl|pyrazolo[4,3-
b]pyridine;

180 6-(4-Fluoro-3-methyl-phenyl)-1-[(5-methyl-3-pyridyl )methyl]pyrazolo[4,3-
b]pyridine;

181 6-(4-Fluoro-3-methyl-phenyl)-1-[(4-methyl-3-pyridyl )methyl]pyrazolo[4,3-
b]pyridine;

182 6-(4-Fluoro-3-methyl-phenyl)-1-[(6-fluoro-3-pyridyl)methyl|pyrazolo[4,3-
b]pyridine;

183 6-(4-Fluoro-3-methyl-phenyl)-1-[(5-fluoro-3-pyridyl)methyl|pyrazolo[4,3-
b]pyridine;

184 6-(3,5-Difluorophenyl)-1-[(4-methyl-3-pyridyl)methyl|pyrazolo[4,3-b]pyridine;

185 6-(3,5-Difluorophenyl)-1-[(5-fluoro-3-pyridyl)methyl|pyrazolo[4,3-b]pyridine;

186 6-(3,4-Difluorophenyl)-1-(2-pyridylmethyl)pyrazolo[4,3-b]pyridine;

187 6-(3,4-Difluorophenyl)-1-(3-pyridylmethyl)pyrazolo[4,3-b]pyridine;

188 6-(3,4-Difluorophenyl)-1-[(2-methyl-3-pyridyl)methyl|pyrazolo[4,3-b]pyridine;

189 6-(3,4-Difluorophenyl)-1-[(5-methyl-3-pyridyl )methyl |pyrazolo[4,3-b]pyridine;

190 6-(3,4-Difluorophenyl)-1-[(4-methyl-3-pyridyl)methyl|pyrazolo[4,3-b]pyridine;

191 6-(3,4-Difluorophenyl)-1-[(6-fluoro-3-pyridyl)methyl|pyrazolo[4,3-b]pyridine;

192 6-(3,4-Difluorophenyl)-1-[(5-fluoro-3-pyridyl)methyl]pyrazolo[4,3-b]pyridine;
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193 6-(3,4-Difluorophenyl)-1-[(5-methoxy-3-pyridyl )methyl]pyrazolo[4,3-
b]pyridine;

194 1-[[5-(Difluoromethoxy)-3-pyridyl Jmethyl]-6-(3,4-difluorophenyl)pyrazolo[4,3-
b]pyridine;

195 6-(3-Chloro-4-fluoro-phenyl)-1-[(5-fluoro-3-pyridyl)methyl|pyrazolo[4,3-
b]pyridine;

196 6-(3-Chloro-4-fluoro-phenyl)-1-[(5-methoxy-3-pyridyl)methyl]pyrazolo[4,3-
b]pyridine;

197 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-(2-pyridylmethyl)pyrazolo[4,3-
b]pyridine;

198 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-(3-pyridylmethyl)pyrazolo[4,3-
b]pyridine;

199 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-3-methyl-1-(3-
pyridylmethyl)pyrazolo[4,3-b]pyridine;

200 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(5-methyl-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

201 6-(3-(difluoromethyl)-4-fluorophenyl)-1-((6-fluoropyridin-3-yl)methyl)-1H-
pyrazolo[4,3-b]pyridine;

202 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(5-fluoro-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

203 5-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]pyridine-3-carbonitrile;

204 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(6-methoxy-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

205 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(6-methoxy-2-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

206 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(2-methoxy-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

207 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(5-methoxy-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

208 1-[(5-Chloro-3-pyridyl)methyl]-6-[3-(difluoromethyl)-4-fluoro-
phenyl]pyrazolo[4,3-b]pyridine;

209 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[[5-(difluoromethyl)-3-
pyridylmethyl]pyrazolo[4,3-b]pyridine;

210 1-[[5-(Difluoromethoxy)-3-pyridyl Jmethyl]-6-[3-(difluoromethyl)-4-fluoro-
phenyl]pyrazolo[4,3-b]pyridine;

211 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[[5-(trifluoromethyl)-3-

pyridylmethyl]pyrazolo[4,3-b]pyridine;
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212 5-[[6-[3-(Difluoromethyl)-2-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]pyridine-3-carbonitrile;
213 1-[(5-Chloro-3-pyridyl)methyl]-6-[3-(difluoromethyl)-2-fluoro-

phenyl]pyrazolo[4,3-b]pyridine;

214 6-(3,4-Dichlorophenyl)-1-[(6-fluoro-3-pyridyl)methyl]pyrazolo[4,3-b]pyridine;

215 6-(3,4-Dichlorophenyl)-1-[(5-methoxy-3-pyridyl)methyl|pyrazolo[4,3-
b]pyridine;

216 6-[3-(1,1-Difluoroethyl)-4-fluoro-phenyl]-1-(3-pyridylmethyl)pyrazolo[4,3-
b]pyridine;

217 6-[3-(1,1-Difluoroethyl)-4-fluoro-phenyl]-1-[(5-methyl-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

218 6-[3-(1,1-Difluoroethyl)-4-fluoro-phenyl]-1-[(5-fluoro-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

219 5-[[6-[3-(1,1-Difluoroethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]pyridine-3-carbonitrile;

220 6-[3-(1,1-Difluoroethyl)-4-fluoro-phenyl]-1-[(5-methoxy-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

221 1-[(5-Chloro-3-pyridyl)methyl]-6-[3-(1, 1-difluoroethyl)-4-fluoro-
phenyl]pyrazolo[4,3-b]pyridine;

222 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-(2-pyridylmethyl)pyrazolo[4,3-
b]pyridine;

223 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-(3-pyridylmethyl)pyrazolo[4,3-
b]pyridine;

224 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-[(5-methyl-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

225 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-[(5-fluoro-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

226 5-[[6-[3-(Difluoromethoxy)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]pyridine-3-carbonitrile;

227 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-[(6-methoxy-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

228 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-[(6-methoxy-2-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

229 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-[(2-methoxy-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

230 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-[(5-methoxy-3-

pyridyl)methyl]pyrazolo[4,3-b]pyridine;
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231 1-[(5-Chloro-3-pyridyl)methyl]-6-[ 3-(difluoromethoxy)-4-fluoro-
phenyl]pyrazolo[4,3-b]pyridine;

232 6-[4-Chloro-3-(Difluoromethyl)phenyl]-1-[(5-methoxy-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

233 1-[(5-Fluoro-3-pyridyl)methyl]-6-[4-fluoro-3-
(trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridine;

234 6-[4-Fluoro-3-(trifluoromethyl)phenyl]-1-[(5-methoxy-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

235 6-(3-Bromo-4-fluorophenyl)-1-((6-fluoropyridin-3-yl)methyl)-1H-pyrazolo[4,3-
b]pyridine;

236 5-[[6-[4-Chloro-3-(1,1-difluoroethyl)phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]pyridine-3-carbonitrile;

237 6-[4-Chloro-3-(1,1-difluoroethyl)phenyl]-1-[(5-chloro-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

238 6-[4-Chloro-3-(difluoromethoxy)phenyl]-1-(3-pyridylmethyl)pyrazolo[4,3-
b]pyridine;

239 6-[4-Chloro-3-(difluoromethoxy)phenyl]-1-[(5-methyl-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

240 6-[4-Chloro-3-(difluoromethoxy)phenyl]-1-[(5-fluoro-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

241 5-[[6-[4-Chloro-3-(difluoromethoxy )phenyl|pyrazolo[4,3-b]pyridin-1-
yl]methyl]pyridine-3-carbonitrile;

242 6-[4-Chloro-3-(difluoromethoxy)phenyl]-1-[(5-methoxy-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

243 6-[4-Chloro-3-(difluoromethoxy)phenyl]-1-[(5-chloro-3-
pyridyl)methyl]pyrazolo[4,3-b]pyridine;

244 6-(2,4-Difluoro-3-methyl-phenyl)-1-(2-pyridylmethyl)pyrazolo[4,3-b]pyridine;

245 6-(2,4-Difluoro-3-methyl-phenyl)-1-(3-pyridylmethyl)pyrazolo[4,3-b]pyridine;

246 6-(2,4-Difluoro-3-methyl-phenyl)-1-[(5-methyl-3-pyridyl)methyl]pyrazolo[4,3-
b]pyridine;

247 6-(2,4-Difluoro-3-methyl-phenyl)-1-[(4-methyl-3-pyridyl)methyl]pyrazolo[4,3-
b]pyridine;

248 6-(2,4-Difluoro-3-methyl-phenyl)-1-[(6-fluoro-3-pyridyl)methyl|pyrazolo[4,3-
b]pyridine;

249 6-(2,4-Difluoro-3-methyl-phenyl)-1-[(5-fluoro-3-pyridyl)methyl|pyrazolo[4,3-

b]pyridine;
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250 1-(2-Pyridylmethyl)-6-(3,4,5-trifluorophenyl)pyrazolo[4,3-b]pyridine;

251 1-[(5-Fluoro-3-pyridyl)methyl]-6-(3,4,5-trifluorophenyl)pyrazolo[4,3-
b]pyridine;

252 1-[(5-Methoxy-3-pyridyl)methyl]-6-(3,4,5-trifluorophenyl)pyrazolo[4,3-
b]pyridine;

253 1-[[5-(Difluoromethoxy)-3-pyridyl Jmethyl]-6-(3,4,5-
trifluorophenyl)pyrazolo[4,3-b]pyridine;

254 1-(Pyridazin-4-ylmethyl)-6-[3-(trifluoromethyl)phenyl]pyrazolo[4,3-b]pyridine;

255 6-(m-Tolyl)-1-(pyridazin-3-ylmethyl)pyrazolo[4,3-b]pyridine;

256 6-(3-Fluorophenyl)-1-(pyridazin-3-ylmethyl)pyrazolo[4,3-b]pyridine;

257 6-[3-(1,1-Difluoroethyl)phenyl]-1-(pyridazin-3-ylmethyl)pyrazolo[4,3-
b]pyridine;

258 1-(Pyridazin-3-ylmethyl)-6-[3-(trifluoromethyl)phenyl|pyrazolo[4,3-b]pyridine;

259 6-(4-Fluoro-3-methyl-phenyl)-1-(pyridazin-3-ylmethyl)pyrazolo[4,3-b]pyridine;

260 6-[3-(1,1-Difluoroethyl)-4-fluoro-phenyl]-1-(pyridazin-3-ylmethyl)pyrazolo[4,3-
b]pyridine;

261 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-(pyridazin-3-ylmethyl)pyrazolo[4,3-
b]pyridine;

262 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(6-methylpyridazin-3-
ylD)methyl]pyrazolo[4,3-b]pyridine;

263 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-(pyridazin-3-
ylmethyl)pyrazolo[4,3-b]pyridine;

264 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-[(6-methylpyridazin-3-
ylD)methyl]pyrazolo[4,3-b]pyridine;

265 6-[4-Chloro-3-(difluoromethoxy)phenyl]-1-(pyridazin-3-ylmethyl)pyrazolo[4,3-
b]pyridine;

266 6-(3,4-Difluorophenyl)-1-(pyridazin-3-ylmethyl)pyrazolo[4,3-b]pyridine;

267 6-(4-Chloro-3-methyl-phenyl)-1-(pyridazin-3-ylmethyl)pyrazolo[4,3-b]pyridine;

268 1-(Pyridazin-3-ylmethyl)-6-(3,4,5-trifluorophenyl)pyrazolo[4,3-b]pyridine;
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269 6-(2,4-Difluoro-3-methyl-phenyl)-1-(pyridazin-3-ylmethyl)pyrazolo[4,3-
b]pyridine;

270 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-(pyrimidin-4-ylmethyl)pyrazolo[4,3-
b]pyridine;

271 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-(pyrimidin-4-
ylmethyl)pyrazolo[4,3-b]pyridine;

272 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-(pyrazin-2-ylmethyl)pyrazolo[4,3-
b]pyridine;

273 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-(pyrazin-2-ylmethyl)pyrazolo[4,3-
b]pyridine;

274 6-[3-(1,1-Difluoroethyl)phenyl]-1-(pyrimidin-5-ylmethyl)pyrazolo[4,3-
b]pyridine;

275 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-(pyrimidin-5-ylmethyl)pyrazolo[4,3-
b]pyridine;

276 1-(Pyrimidin-5-ylmethyl)-6-[3-(trifluoromethyl)phenyl|pyrazolo[4,3-b]pyridine;

277 6-[3-(1,1-Difluoroethyl)-4-fluoro-phenyl]-1-(pyrimidin-5-
ylmethyl)pyrazolo[4,3-b]pyridine;

278 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-(pyrimidin-5-
ylmethyl)pyrazolo[4,3-b]pyridine;

279 6-[4-Chloro-3-(difluoromethoxy)phenyl]-1-(pyrimidin-5-
ylmethyl)pyrazolo[4,3-b]pyridine;

280 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(6-methylpyrimidin-4-
ylD)methyl]pyrazolo[4,3-b]pyridine;

281 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-[(6-methylpyrimidin-4-
ylD)methyl]pyrazolo[4,3-b]pyridine;

282 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(2-methylpyrimidin-4-
ylD)methyl]pyrazolo[4,3-b]pyridine;

283 1-[(2-Methylpyrimidin-4-yl)methyl]-6-[ 3-(trifluoromethyl)phenyl]pyrazolo[4,3-
b]pyridine;

284 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-[(2-methylpyrimidin-4-
ylD)methyl]pyrazolo[4,3-b]pyridine;

285 6-(3,4-Difluorophenyl)-1-[(2-methylpyrimidin-5-yl)methyl Jpyrazolo[4,3-
b]pyridine;

286 6-(4-Chloro-3-methyl-phenyl)-1-[(2-methylpyrimidin-5-
ylD)methyl]pyrazolo[4,3-b]pyridine;

287 1-[(5-Methylpyrimidin-2-yl)methyl]-6-[ 3-(trifluoromethyl)phenyl]pyrazolo[4,3-

b]pyridine;
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288 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(6-methoxypyrimidin-4-
ylD)methyl]pyrazolo[4,3-b]pyridine;

289 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-[(6-methoxypyrimidin-4-
ylD)methyl]pyrazolo[4,3-b]pyridine;

290 6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(2-methoxypyrimidin-4-
yD)methyl]pyrazolo[4,3-b]pyridine; and

291 6-[3-(Difluoromethoxy)-4-fluoro-phenyl]-1-[(2-methoxypyrimidin-4-
ylD)methyl]pyrazolo[4,3-b]pyridine;

292 (5-((6-(3-(Difluoromethyl)-4-fluorophenyl)-1H-pyrazolo[4,3-b]pyridin-1-
yl)methyl)-1,3,4-oxadiazol-2-yl)methanol;

293 2-Fluoro-5-(1-((5-methyl-1,3,4-oxadiazol-2-yl)methyl)-1H-pyrazolo[4,3-
b]pyridin-6-yl)benzoic acid;

294 6-(3-(Difluoromethyl)-4-fluorophenyl)-1-((6-(fluoro-18F)pyridin-3-yl )methyl)-
1H-pyrazolo[4,3-b]pyridine;

295 2-[[3-Bromo-6-[3-(difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-
yl]methyl]-5-methyl-1,3,4-oxadiazole;

296 2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]-
5-methyl-1,3,4-oxadiazole; and

297 2-[[3-Deuterio-6-[3-(difluoromethyl)-4-fluoro-phenylpyrazolo[4,3-b]pyridin-1-
yl]methyl]-5-methyl-1,3,4-oxadiazole;

and pharmaceutically acceptable salts, N-oxides, or solvates thereof.

A further embodiment of the current invention is a compound selected from the group

consisting of’

5 2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]-5-methyl-

oxazole;

2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]-5-methyl-

1,3,4-oxadiazole;

5-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]-3-methyl-

10

2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]-3-fluoro-pyrazolo[4,3-b]pyridin-1-ylmethyl]-5-

isoxazole;

methyl-1,3,4-oxadiazole;

3-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]-5-methyl-

1,2,4-oxadiazole;
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2-[[6-[3-(Difluoromethyl)-4-fluoro-phenyl]pyrazolo[4,3-b]pyridin-1-ylJmethyl]-5-methyl-
1,3,4-thiadiazole;
6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-(3-pyridylmethyl)pyrazolo[4,3-b]pyridine;
6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-[(5-fluoro-3-pyridyl)methyl]pyrazolo[4,3-
5 b]pyridine;
6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-(pyridazin-3-ylmethyl)pyrazolo[4,3-b]pyridine;
6-[3-(Difluoromethyl)-4-fluoro-phenyl]-1-(pyrimidin-5-ylmethyl)pyrazolo[4,3-b]pyridine;

and pharmaceutically acceptable salts, N-oxides, or solvates thereof.

10 An additional embodiment of the invention is a pharmaceutical composition comprising:

(A) an effective amount of at least one compound selected from compounds of Formula

(D:

R1

| T N
Ar' Z >N
|‘Q2
(M
wherein
15 R!is H, halo, or CH3;

Ar!is selected from the group consisting of:

(a) phenyl substituted with one member selected from the group consisting of’ halo,
Cisalkyl, OCi-salkyl, Cisperhaloalkyl, and OCi-sperhaloalkyl;

(b) phenyl substituted with two or three members each independently selected from the

20 group consisting of: halo, Ci-salkyl, Cisperhaloalkyl, OCisperhaloalkyl, and CO2H;

and

(c) thienyl substituted with a member selected from the group consisting of’ halo,
Ci-salkyl, and Ci.sperhaloalkyl; and pyridine substituted with CF3; and

R? is selected from the group consisting of:

31



CA 03143276 2021-12-10

WO 2020/249785 PCT/EP2020/066384

N, s~ X
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3 SN \ N N(/ x5 - - N N,
S TR VR R T ¢!
N\,/ Rb n Rb

Rb Rb, Rb Xé

2 2 2 2 2 2

3

N
XN X
/O Z\W />/RC

N , and N~N
wherein
5 R?1s halo, Ci-salkyl or CN;
R is H or C1-alkyl;

R is selected from the group consisting of: H, Ci-salkyl, Ci-sperhaloalkyl, CH20H,
OC1salkyl, OH, NH2, NH(CH3), N(CH3)2, NH(C=0)CHs, cyclopropyl, and
phenyl;
10 X'is NCH;3, S or O;
X?is O, NH or NCH3;
X?isOorS;
X*is NH or O;
X% is NCH;3 or O;
15 X%is NCHs or S;
and nis 2;
(e) phenyl; phenyl substituted with one or two members independently selected from the

group consisting of: halo, OCi-calkyl, Cisperhaloalkyl, and CN; and

= | }L‘/\ENj—Rd }%Y\i_Re > |N°N Rb s B
(f) N | = , \N/l , 4 =N

N
e X %k N\\ f"},{\rN\\ . hy SN
I =—R | TR | —R®
N" N N A N :

, and

20 :
wherein

R%is H or OC16alkyl;

R®is a member selected from the group consisting of: H, halo, Ci-salkyl,

Cisperhaloalkyl, OCialkyl, OCi-sperhaloalkyl, and CN; and
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Rfis H, Cisalkyl or OC1salkyl;
and pharmaceutically acceptable salts, stereoisomers, isotopic variants, N-oxides or solvates of
compounds of Formula (I);

and (B) at least one pharmaceutically acceptable excipient.

An additional embodiment of the invention is a pharmaceutical composition comprising
and effective amount of at least one compound of Formula (IA), as well as pharmaceutically
acceptable salts, N-oxides or solvates of compounds of Formula (IA), pharmaceutically
acceptable prodrugs of compounds of Formula (IA), and pharmaceutically active metabolites of
Formula (IA); and at least one pharmaceutically acceptable excipient.

An additional embodiment of the invention is a pharmaceutical composition comprising
and effective amount of at least one compound of Formula (IB), as well as pharmaceutically
acceptable salts, N-oxides or solvates of compounds of Formula (IB), pharmaceutically
acceptable prodrugs of compounds of Formula (IB), and pharmaceutically active metabolites of
Formula (IB); and at least one pharmaceutically acceptable excipient.

An additional embodiment of the invention is a pharmaceutical composition comprising
and effective amount of at least one compound in Table 1, as well as pharmaceutically
acceptable salts, N-oxides or solvates of compounds of Table 1, pharmaceutically acceptable
prodrugs of compounds of Table 1, and pharmaceutically active metabolites of Table 1; and at
least one pharmaceutically acceptable excipient.

Also within the scope of the invention are enantiomers and diastereomers of the
compounds of Formula (I) (as well as Formulas (IA), and (IB)). Also within the scope of the
invention are the pharmaceutically acceptable salts, N-oxides or solvates of the compounds of
Formula (I) (as well as Formulas (IA), and (IB)). Also within the scope of the invention are the
pharmaceutically acceptable prodrugs of compounds of Formula (I) (as well as Formulas (IA),
and (IB)), and pharmaceutically active metabolites of the compounds of Formula (I) (as well as
Formulas (IA), and (IB)).

Also within the scope of the invention are isotopic variations of compounds of Formula
(D (as well as Formulas (IA), and (IB)), such as, e.g., deuterated compounds of Formula (I). Also
within the scope of the invention are the pharmaceutically acceptable salts, N-oxides or solvates
of the isotopic variations of the compounds of Formula (I) (as well as Formulas (IA), and (IB)).

Also within the scope of the invention are the pharmaceutically acceptable prodrugs of the
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isotopic variations of the compounds of Formula (I) (as well as Formulas (IA), and (IB)), and
pharmaceutically active metabolites of the isotopic variations of the compounds of Formula (I)
(as well as Formulas (IA), and (IB)).
An additional embodiment of the invention is a method of treating a subject suffering
5  from or diagnosed with a disease, disorder, or medical condition mediated by GluN2B receptor
activity, comprising administering to a subject in need of such treatment an effective amount of

at least one compound selected from compounds of Formula (I):

R1

N
| T N
Ar’ Z >N
hz

(M

wherein
10 R!is H, halo, or CH3;

Ar! is selected from the group consisting of:

(a) phenyl substituted with one member selected from the group consisting of’ halo,
Cisalkyl, OCi-salkyl, Cisperhaloalkyl, and OCi-sperhaloalkyl;

(b) phenyl substituted with two or three members each independently selected from the

15 group consisting of: halo, Ci-salkyl, Cisperhaloalkyl, OCisperhaloalkyl, and CO2H;

and

(c) thienyl substituted with a member selected from the group consisting of’ halo,
Ci-salkyl, and Ci.sperhaloalkyl; and pyridine substituted with CF3; and

R? is selected from the group consisting of:
AN A N e >
>
20 @ /\Lf \ N:/\Rb’ /\E,\?/ ’ ’
e X4
}{\rxs /\g\ '7,1/\( “’7{\( o LL{\( /\[ 8
R Rb/ Rb Xé

Rb

* /N\O 3{\( R
=N an N\[\?/ .
wherein
R?is halo, Ci-salkyl or CN;
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R is H or C1-alkyl;
R is selected from the group consisting of: H, Ci-salkyl, Ci-sperhaloalkyl, CH20H,
OC1salkyl, OH, NH2, NH(CH3), N(CH3)2, NH(C=0)CHs, cyclopropyl, and
phenyl;
5 X'is NCH;3, S or O;
X?is O, NH or NCH3;
X?isOorS;
X*is NH or O;
X% is NCH;3 or O;
10 X%is NCHs or S;
and nis 2;
(e) phenyl; phenyl substituted with one or two members independently selected from the

group consisting of: halo, OCi-calkyl, Cisperhaloalkyl, and CN; and

b | A }{\ENj—Rd ‘}"L/\(\:_Re > |N¢N ] s | \l}l
(f) N | Z , \N) , = R ; /N’
\[] &Q\R”Af\f e

, and / ;

15 :
wherein
R%is H or OC16alkyl;
R®is a member selected from the group consisting of: H, halo, Ci-salkyl,
Cisperhaloalkyl, OCialkyl, OCi-sperhaloalkyl, and CN; and
20 Rfis H, Cisalkyl or OC1salkyl;

and pharmaceutically acceptable salts, stereoisomers, isotopic variants, N-oxides, or solvates
thereof, to a subject in need thereof.
An additional embodiment of the invention is a method of treating a subject suffering
from or diagnosed with a disease, disorder, or medical condition mediated by GluN2B receptor
25  activity, comprising administering to a subject in need of such treatment an effective amount of
at least one compound selected from compounds of Formula (I) (as well as Formulas (IA), and
(IB)), enantiomers and diastereomers of the compounds of Formula (I), isotopic variations of the

compounds of Formula (I), and pharmaceutically acceptable salts of all of the foregoing.
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In preferred embodiments of the inventive method, the disease, disorder, or medical
condition is selected from: neurologic and psychiatric disorders including, but not limited to: (1)
mood disorders and mood affective disorders; (2) neurotic, stress-related and somatoform
disorders including anxiety disorders; (3) disorders of psychological development; (4) behavioral
syndromes associated with physiological disturbances and physical factors; (5) extrapyramidal
and movement disorders; (6) episodic and paroxysmal disorders, epilepsy; (7) pain; (8) forms of
neurodegeneration; (9) cerebrovascular diseases, acute and chronic; and any sequelae of
cerebrovascular diseases.

Examples of mood disorders and mood affective disorders that can be treated according
to the present invention include, but are not limited to, bipolar disorder I depressed, hypomanic,
manic and mixed form; bipolar disorder II; depressive disorders, such as single depressive
episode or recurrent major depressive disorder, minor depressive disorder, treatment-resistant
depression, depressive disorder with postpartum onset, depressive disorders with psychotic
symptoms; persistent mood disorders, such as cyclothymia, dysthymia, euthymia; and
premenstrual dysphoric disorder.

Examples of disorders belonging to the neurotic, stress-related and somatoform disorders
that can be treated according to the present invention include, but are not limited to, anxiety
disorders, general anxiety disorder, panic disorder with or without agoraphobia, specific phobia,
social anxiety disorder, chronic anxiety disorders; obsessive compulsive disorder; reaction to
sever stress and adjustment disorders, such as post-traumatic stress disorder (PTSD); other
neurotic disorders such as depersonalisation-derealisation syndrome.

Examples of disorders of psychological development that can be treated according to the
present invention include, but are not limited to pervasive developmental disorders, including but
not limited to Asperger’s syndrome and Rett’s syndrome, autistic disorders, childhood autism
and overactive disorder associated with mental retardation and stereotyped movements, specific
developmental disorder of motor function, specific developmental disorders of scholastic skills.

Examples of behavioral syndromes associated with physiological disturbances and
physical factors according to the present invention include but are not limited to mental and
behavioral disorders associated with childbirth, including but not limited to postnatal
(postpartum) and prenatal depression; eating disorders, including but not limited to anorexia

nervosa, bulimia nervosa, pica and binge eating disorder.
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Examples of extrapyramidal and movement disorders that can be treated according to the
present invention include, but are not limited to Parkinson’s disease; second Parkinsonism, such
as post encephalitic Parkinsonism; Parkinsonism comprised in other disorders; Lewis body
disease; degenerative diseases of the basal ganglia; other extrapyramidal and movement
disorders including but not limited to tremor, essential tremor and drug-induced tremor,
myoclonus, chorea and drug-induced chorea, drug-induced tics and tics of organic origin, drug-
induced acute dystonia, drug-induced tardive dyskinesia, L-dopa-induced dyskinesia;
neuroleptic-induced movement disorders including but not limited to neuroleptic malignant
syndrome (NMS), neuroleptic induced parkinsonism, neuroleptic-induced early onset or acute
dyskinesia, neuroleptic-induced acute dystonia, neuroleptic-induced acute akathisia, neuroleptic-
induced tardive dyskinesia, neuroleptic-induced tremor; restless leg syndrome, Stiff-man
syndrome.

Further examples of movement disorders with malfunction and/or degeneration of basal
ganglia that can be treated according to the present invention include but are not limited to
dystonia including but not limited to focal dystonia, multiple-focal or segmental dystonia, torsion
dystonia, hemispheric, generalised and tardive dystonia (induced by psychopharmacological
drugs). Focal dystonia includes cervical dystonia (torticolli), blepharospasm (cramp of the
eyelid), appendicular dystonia (cramp in the extremities, like the writer’s cramp), oromandibular
dystonia and spasmodic dysphonia (cramp of the vocal cord);

Examples for episodic and paroxysmal disorders that can be treated according to the
present invention include, but are not limited to epilepsy, including localization-related
(focal)(partial) idiopathic epilepsy and epileptic syndromes with seizures of localized onset,
localization-related (focal)(partial) symptomatic epilepsy and epileptic syndromes with simple
partial seizures, localization-related (focal)(partial) symptomatic epilepsy and epileptic
syndromes with complex partial seizures, generalized idiopathic epilepsy and epileptic
syndromes including but not limited to myoclonic epilepsy in infancy, neonatal convulsions
(familial), childhood absence epilepsy (pyknolepsy), epilepsy with grand mal seizures on
awakening, absence epilepsy, myoclonic epilepsy (impulsive petit mal) and nonspecific atonic,
clonic, myoclonic, tonic, tonic-clonic epileptic seizures.

Further examples of epilepsy that can be treated according to the present invention

include, but are not limited to epilepsy with myoclonic absences, myoclonic-astatic seizures,
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infantile spasms, Lennox-Gastaut syndrome, Salaam attacks, symptomatic early myoclonic
encephalopathy, West’s syndrome, petit and grand mal seizures; status epilepticus.

Examples of pain include, but are not limited to pain disorders related to psychological
factors, such as persistent somatoform disorders; acute, chronic and chronic intractable pain,
headache; acute and chronic pain related to physiological processes and physical disorders
including but not limited to back pain, tooth pain, abdominal pain, low back pain, pain in joints;
acute and chronic pain that is related to diseases of the musculoskeletal system and connective
tissue including, but not limited to rheumatism, myalgia, neuralgia and fibromyalgia; acute and
chronic pain that is related to nerve, nerve root and plexus disorders, such as trigeminal pain,
postzoster neuralgia, phantom limb syndrome with pain, carpal tunnel syndrome, lesion of sciatic
nerve, diabetic mononeuropathy; acute and chronic pain that is related to polyneuropathies and
other disorders of the peripheral nervous system, such as hereditary and idiopathic neuropathy,
inflammatory polyneuropathy, polyneuropathy induced by drugs, alcohol or toxic agents,
polyneuropathy in neoplastic disease, diabetic polyneuropathy.

Examples of diseases that include forms of neurodegeneration include, but are not limited
to, acute neurodegeneration, such as intracranial brain injuries, such as stroke, diffuse and local
brain injuries, epidural, subdural and subarachnoid haemorrhage, and chronic neurodegeneration,
such as Alzheimer’s disease, Huntington’s disease, multiple sclerosis and ALS.

Examples of cerebrovascular diseases include, but are not limited to, subarachnoid
haemorrhage, intracerebral haemorrhage and other nontraumatic intracranial haemorrhage,
cerebral infarction, stroke, occlusion and stenosis or precerebral and cerebral arteries, not
resulting in cerebral infarction, dissection of cerebral arteries, cerebral aneurysm, cerebral
atherosclerosis, progressive vascular leukoencephalopathy, hypertensive encephalopathy,
nonpyogenic thrombosis of intracranial venous system, cerebral arteritis, cerebral amyloid
angiopathy and sequelae of cerebrovascular diseases.

In some embodiments, administration of a compound of the invention, or
pharmaceutically acceptable salt thereof, is effective in preventing the disease; for example,
preventing a disease, condition or disorder in an individual who may be predisposed to the
disease, condition or disorder but does not yet experience or display the pathology or

symptomatology of the disease.
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Additional embodiments, features, and advantages of the invention will be apparent from
the following detailed description and through practice of the invention.

The invention may be more fully appreciated by reference to the following description,
including the following glossary of terms and the concluding examples. For the sake of brevity,
the disclosures of the publications, including patents, cited in this specification are herein

incorporated by reference.

"non
2

As used herein, the terms "including", "containing" and “comprising” are used herein in
their open, non-limiting sense.

The term “alkyl” refers to a straight- or branched-chain alkyl group having from 1 to 12
carbon atoms in the chain. Examples of alkyl groups include methyl (Me, which also may be
structurally depicted by the symbol, /), ethyl (Et), n-propyl, isopropyl, butyl, isobutyl, sec-
butyl, tert-butyl (tBu), pentyl, isopentyl, tert-pentyl, hexyl, isohexyl, and groups that in light of
the ordinary skill in the art and the teachings provided herein would be considered equivalent to
any one of the foregoing examples. The term Ci-salkyl as used here refers to a straight- or
branched-chain alkyl group having from 1 to 4 carbon atoms in the chain. The term Ci-salkyl as
used here refers to a straight- or branched-chain alkyl group having from 1 to 6 carbon atoms in
the chain.

The term “aryl” refers to a monocyclic, aromatic carbocycle (ring structure having ring
atoms that are all carbon) having 6 atoms per ring. (Carbon atoms in the aryl groups are sp’
hybridized.)

The term “phenyl” represents the following moiety:

C

The term “thienyl” represents the following moiety:

v

The term “heteroaryl” refers to a monocyclic or fused bicyclic heterocycle (ring structure
having ring atoms selected from carbon atoms and up to four heteroatoms selected from
nitrogen, oxygen, and sulfur) having from 3 to 9 ring atoms per heterocycle. lllustrative
examples of heteroaryl groups include the following entities, in the form of properly bonded

moieties:
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Those skilled in the art will recognize that the species of heteroaryl, cycloalkyl, aryl and
heterocycloalkyl groups listed or illustrated above are not exhaustive, and that additional species
within the scope of these defined terms may also be selected.

The term “cyano” refers to the group -CN.

The term “cycloalkyl” refers to a saturated or partially saturated, monocyclic, fused
polycyclic, or spiro polycyclic carbocycle having from 3 to 12 ring atoms per carbocycle.

Ilustrative examples of cycloalkyl groups include the following entities, in the form of properly

> 000 OO

The term “halo” represents chloro, fluoro, bromo or iodo.

bonded moieties:

The term “perhaloalkyl” or “haloalkyl” refers to a straight- or branched-chain alkyl group
having from 1 to 6 carbon atoms in the chain optionally substituting hydrogens with halogens.
The term “Ci-shaloalkyl” as used here refers to a straight- or branched-chain alkyl group having
from 1 to 4 carbon atoms in the chain, optionally substituting hydrogens with halogens. The term
“Ci-shaloalkyl” as used here refers to a straight- or branched-chain alkyl group having from 1 to
6 carbon atoms in the chain, optionally substituting hydrogens with halogens. Examples of
“perhaloalkyl”, “haloalkyl” groups include trifluoromethyl (CF3), difluoromethyl (CF2H),
monofluoromethyl (CH2F), pentafluoroethyl (CF2CF3), tetrafluoroethyl
(CHFCF3),monofluoroethyl (CH2CH2F), trifluoroethyl (CH2CF3), tetrafluorotrifluoromethylethyl
(-CF(CF3)2), and groups that in light of the ordinary skill in the art and the teachings provided

herein would be considered equivalent to any one of the foregoing examples.
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The term “perhaloalkoxy” or “haloalkoxy” refers to a straight- or branched-chain alkoxy
group having from 1 to 6 carbon atoms in the chain optionally substituting hydrogens with
halogens. Examples of perhaloalkoxy groups include trifluoromethoxy (OCF3), difluoromethoxy
(OCF:H), monofluoromethoxy (OCH2F), monofluoroethoxy (OCH2CH:2F), pentafluoroethoxy
(OCF:CF3), tetrafluoroethoxy (OCHFCF?3), trifluoroethoxy (OCH2CF3),
tetrafluorotrifluoromethylethoxy (-OCF(CF3)2), and groups that in light of the ordinary skill in
the art and the teachings provided herein would be considered equivalent to any one of the
foregoing examples.

The term “substituted” means that the specified group or moiety bears one or more
substituents. The term "unsubstituted" means that the specified group bears no substituents. The
term “optionally substituted” means that the specified group is unsubstituted or substituted by
one or more substituents. Where the term “substituted” is used to describe a structural system,
the substitution is meant to occur at any valency-allowed position on the system. In cases where
a specified moiety or group is not expressly noted as being optionally substituted or substituted
with any specified substituent, it is understood that such a moiety or group is intended to be

unsubstituted.

2
2

The terms “para”, “meta”, and “ortho” have the meanings as understood in the art. Thus,
for example, a fully substituted phenyl group has substituents at both “ortho”(0) positions
adjacent to the point of attachment of the phenyl ring, both “meta” (m) positions, and the one
“para” (p) position across from the point of attachment. To further clarify the position of
substituents on the phenyl ring, the 2 different ortho positions will be designated as ortho and

ortho’ and the 2 different meta positions as meta and meta’ as illustrated below.

ortho
meta t?:
para ortho'

meta’

2
2

When referring to substituents on a pyridyl group, the terms “para”, “meta”, and “ortho”
refer to the placement of a substituent relative to the point of attachment of the pyridyl ring. For
example, the structure below is described as 3-pyridyl with the X! substituent in the ortho

position, the X? substituent in the meta position, and X substituent in the para position:
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To provide a more concise description, some of the quantitative expressions given herein
are not qualified with the term “about”. It is understood that, whether the term “about” is used
explicitly or not, every quantity given herein is meant to refer to the actual given value, and it is
also meant to refer to the approximation to such given value that would reasonably be inferred
based on the ordinary skill in the art, including equivalents and approximations due to the
experimental and/or measurement conditions for such given value. Whenever a yield is given as
a percentage, such yield refers to a mass of the entity for which the yield is given with respect to
the maximum amount of the same entity that could be obtained under the particular
stoichiometric conditions. Concentrations that are given as percentages refer to mass ratios,
unless indicated differently.

The terms “buffered” solution or “buffer” solution are used herein interchangeably
according to their standard meaning. Buffered solutions are used to control the pH of a medium,
and their choice, use, and function is known to those of ordinary skill in the art. See, for
example, G.D. Considine, ed., Van Nostrand’s Encyclopedia of Chemistry, p. 261, 5% ed. (2005),
describing, inter alia, buffer solutions and how the concentrations of the buffer constituents relate
to the pH of the buffer. For example, a buffered solution is obta