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SUBSTITUTED INDOLE COMPOUNDS USEFUL AS TLR INHIBITORS

CROSS REFERENCE
This application claims the benefit of U.S. Provisional Application Serial No.

62/607,472 filed December 19, 2017 which s incorporated herein in its entirety.

DESCRIPTION

The present invention generally refates to substituied indole compounds useful as
inhibitors of signaling through Toll-like receptor 7, 8, or 9 (TLR7, TLRS8, TLRY} or
combinations thereof. Provided herein are substituted indole compounds, compostitions
comprising such compounds, and methods of their use. The invention further pertains to
pharmaceutical compositions containing at least one compound according o the invention
that are useful for the treatment of conditions related to TLR modulation, such as
inflammatory and autoimmune diseases, and methods of inhibiting the activity of TLRs in
a mammal.

Toll/TL-1 receptor family members are important regulators of inflammation and
host resistance. The Toll-like receptor fanuly recognizes molecular patterns derived from
mfectious organisms including bacteria, fungi, parasites, and viruses (reviewed in Kawai,
T. et al., Nature Immmunol., 11:373-384 (2010)). Ligand binding io the receptor induces
dimerization and recruitment of adaptor molecules to a conserved cytoplasmic motif in
the receptor termed the Toll/1L-1 recepior (TIR} domain with the exception of TLR3, all
TLRs recruit the adaptor molecule MyD88. The IL-1 receptor family also contains a
cytoplasmic TIR motif and recruits My D88 upon ligand binding (reviewed in Sums, JE.
et al., Narure Rev. Immunol. | 10:89-102 (2010}).

Toll-tike receptors (TLRs} are a fanuly of evolutionarily conserved,
transmembrane innate immune receptors that participate in the first-line defense. As
pattem recognilion receptors, the TLRs protect against foreign molecules, activated by
pathogen associated molecular patterns (PAMPs), or from damaged fissue, activated by
danger associated molecular patterns (DAMPs}. A total of 13 TLR family members have
been identified, 10 1o human, that span either the cell surface or the endosomal
compartment. TLR7/8/9 are aroong the set that are endosomally located and respond to

single-stranded RNA (TLR7and TLRE&) or unmethylated single-stranded DNA containing
1
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cytosine-phosphate—-guanine (CpG) motifs (TLRY}

Activation of TLR7/8/9 can mitiate a variety of inflammatory responses (cviokine
production, B cell activation and 1g(G production, Tvpe I interferon response}. In the case
of autoimmune disorders, the aberrant sustained activation of TLR7/8/9 leads 1o
worsening of disease states. Whereas overexpression of TLR7 in mice has been shown to
exacerbate autoimmume disease, knockout of TLR7 in muice was found to be protective
against disease in lupus-prone MRU/lpr mice. Dual knockout of TLR7 and 9 showed
further enhanced protection.

As numerous conditions may benefit by treatment involving modulation of
cytokines, IFN production and B cell activity, it 1s immediately apparent that new
compounds capable of modulating TLR7 and/or TLRS and/or TLRY and methods of
using these compounds could provide substantial therapeutic benefits to a wide variety of
patients.

The present invention relates to a new class of substituted indole compounds
found to be effective inhibitors of signaling through TLR7/8/9. These compounds are
provided to be useful as pharmaceuticals with desirable stability, bicavailability,

therapeutic index, and toxicity values that are important to their drugability.

SUMMARY OF THE INVENTION

The present invention provides compounds of Formuda (1) that are useful as
inhibitors of signaling through Toll-like receptor 7, 8, or 9 and are useful for the treatment
of proliferative diseases, allergic diseases, autcimmune diseases and inflammatory
diseases, or sterecisomers, tautomers, pharmaceutically acceptable salts, solvates or
prodrugs thereof,

The present invention also provides pharmaceutical compositions comprising a
pharmaceutically acceptable carrier and at least one of the compounds of the present
mvention or sterecisomers, tautomers, pharmaceutically acceptable salts, solvates, or
prodrugs thereof,

The present invention also provides a method for inhibition of Toll-like receptor
7, 8, or Y comprising admintstering 1o a host in need of such treatment a therapeutically
effective amount of at least one of the compounds of the present invention or

stereoisomers, tautomers, pharmaceutically acceptabie salts, solvates, or prodrugs thereof,
2
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The present invention also provides a method for treating proliferative, metabolic,
allergic, autormmune and inflammaltory diseases, comprising administering to a host in
need of such treatment a therapeutically effective amount of at least one of the

compounds of the present invention or stereoisomers, tautomers, pharmaceutically

Wh

acceptable salts, solvates, or prodrugs thereof.

The present invention also provides a method of treating a disease or disorder
associated with Toll-like receptor 7, 8, or 9 activity. the method comprising administering
to a mammal in need thereof, at least one of the compounds of Formula (I} or salts,
solvates, and prodrugs thereof
10 The present invention also provides processes and intermediates for making the

compounds of Formua (1) including salts, solvates, and prodrugs thereof.
The present invention also provides at least one of the compounds of Formula (1)
or salts, solvates, and prodrugs thereof, for use in therapy.
The prasent invention also provides the use of at least one of the compounds of
15 Formula (I) or salts, solvates, and prodrugs thereof, for the manufacture of a medicament
for the treatment of prophylaxis of Toll-like receptor 7, 8, or 9 related conditions, such as
allergic disease, autormmune diseases, inflammatory diseases, and proliferative diseases.
The compound of Formula (I} and compositions comprising the compounds of
Formmila (I) may be used in treating, preventing, or curing various Toll-like receptor 7, 8,
20 or 9 related conditions. Pharmaceutical compositions comprising these compounds are
useful for treating, preventing, or slowing the progression of diseases or disorders in a
variety of therapeutic areas, such as allergic disease, autoimumume diseases, inflammatory
diseases, and proliferative disecases.

These and other features of the invention will be set forth in expanded form as the

W

disclosure continues.

b2

DETAILED DESCRIPTION
The first aspect of the present invention provides at least one compound of

Formula ()

o2
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>
~0
(Ra)p
S N\
§
{R2)p
0
Q" NH
5 S\Iz/\NH = | O\/—"“O y \N
§—<\ ] i
N/\'\/}‘(/ N N ..+../
(Ralp (Rako H and (Ra)o or

(v} 10-merbered heterocyclic ring selected from:

(R2)y H

;/\imj }—/

Ais:

(i) ~(CR:R1-3R11, Cis anunoalkyl, «CRxRxn—sNRC(O)R 11,
—{CR:Rj1-2NRC(OH CHo 2 piperidinyl},
—{CRxRx 12 NRC{OYO(CH o piperidinyl), or
—(CR:R)1-2NRC{OHCH2 -2 NRxRy;

(1) ~CR.R12R 3. wherein R and Ris together with the carbon atom to which they are
attached form a cychic group selected from azabicyclof4 1. Hoctanyl, azepanyi,

7
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azetidinyl, Cs7 cycloalkyl, diazepanvl, diazaspirof4.5{decanonyl, morpholinyl,
octahydrocyclopentalclpyrrolvl, piperazinyl, pipenidinyl, pyrrolidinyl, and
quinuclidinyl, each substituied with zero to 4 Riza; or

{11ty ~CR=CRx{pipendinyl}; or

Riis H, Cl, ~CN, Ci alkyl, C1—3 fluorcalkyl, Ci-s hvdroxyalkyl, Ci— hydroxy-

alkyly, or tetrahydropyranyl;

each Rz is independently halo, ~CN, ~OH, —-NO2, 14 alkyl, Ci-2 fluorcalkyl, Ci=
cvanoalkyl, Ci-s hydroxvalkyi, Ci—s aminoalkyvl, ~QG{(CH2)120H, ~(CH2)o-40{(C 1~
alkyl)y, Cis fluoroalkoxy, -(CH2-40(C 15 alkyl), ~O(CH21-20C{O) Ci-s alkyl),
~O{CH2 1o NRSRs, ~C{OYO(Cy—5 alkyl), «(CH2)o2C{OINRy Ry, ~C{OINR(C1-s
hvdroxyalkyl), ~C{ONR{C2-6 alkoxyalkyl), ~C{OINR{Cs-s cycloalkyl}, ~NRyRy,
~NRy{C 15 fluorcalkyl), -NRy{({ 1+ hvdroxyalkvl), ~NRxCH:(phenvi},
~NR:S(0)A T3 cycloalkvl), ~NRC{OWC 1 alkyl), ~NRCHa(cvclopropyl),
=8{O{C1-5 alkyl}, ~(CH2)o-2{Cs-6 cycloatkyl), —~(CHzjo-2{phenvl}, morpholinyl,
dioxothiomorpholinyl, dimethyl pyrazolvi, methylpiperidinyl, methylpiperazinyl,
aming-oxadiazolyl, imidarolyl, triazolvi, or —~C{O}thiazolyl):

Rzais Ci-6 alkyl, Ci—s fluorocalkyl, Ci— hvdroxyalkyl, Ci—s aminoalkyl, -{(CH2)o-4O(C 1
alkyl), Cs-s cycloalkyl, ~{(CH2) 1 C{OINRRx, ~CH2ACs-6 cvcloalkyl), ~CHz{phenyl),
tetrahydrofuranyl, tetrahydropyranyl, or phenyl;

each Raw is independently H, halo, —~UN, ~NRxRx, Ci-¢ alkyl, Ci-s fluorcalkyl, Cis
hvdroxyalkyl, Ci— fluorcalkoxy, —(CH2)—O(Ci—3 alkyl), ~(CH2o3C{OINRKR,,
~{CH2)1-3(Cs.6 cvcloalkyl), ~COY0{Cr-s alkyl), ~C{OINRL(C 13 alkyl),
—CR=CRR, or “CR=CH( s cycloalkyl):

Roc is Raa or Roy;

Rog ts Roa or Ros: provided that one of Rac and Raq is Roa, and the other of Rac and Rag is
Rop;

each Rs is independently F, Cl, -CN, C1-5 alkyl, Cr-2 fluoroalkyl, or ~OCH;3;

Rit s azetidinyl, azaspiro|3.S|nonanyl, dioxidothiomorpholinyl,

PCT/US2018/066149
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hexahydropyrrolo|3.4—cipyrrolyl, morpholinyl, piperazinyl, piperidinyl, pyridinyl, or
pyrrolidinyl, each substituted with zero to 3 substituents independently selected from
halo, —CN, Ci—s alkyl, Ci—3 aminoalkyl, ~(CHa)i2{pheny!), ~C{OM HyNRRx, 15
hydroxyalkyl, —~{CHz}1-2C{OINRxRx, ~(CH2)1-28(03(Cr-3 alkyl),

W

—{CH 1 28(0XCi—; alky), oxetanyl, tetrahydrofurany!, and tetrahydropyranyl;
each Raza 1s ndependently F, Cl, —OH, Ci-¢ alkvl, Ciw fluoroalkyl, Ci-4 cvanocalkyl, Ci
hydroxyalkyl, —(CHz2yi-20(C1-5 alkyl), ~(CH212CONRRs, ~{CH2128(03(Ci-
alkvl), «(CH2)i2NRHS{OR(Ci— alkyl), ~«(CH212NRxRs, Ci-3 alkoxy, ~NRyRy,
~NRLC 15 fluorcalkyl}, ~NRA{CH2CH20(C 15 alky)), ~NR{Ci-2 cyanoalkyl),
10 —NRLCH2NR:Rx, -NRAC 1 hydroxyalkyl), -NRACH2C{OINR Ry}, -NRC 13
alkoxy ), ~NRxCHzCH2S{OR(C 12 alkyl), ~NRLC(O)CH:, ~NRLL(OH Ci2
fluoroalkyl), ~NRAC(OJCRRNR Ry, ~NRC(OICHINR Ry,
~NRXC(OYCHNR(C 14 hydroxyatkyl), =NR(CH2 12 C{OMNR R, ~NR:S(Op{Ci
alkyly, ~C{OHC1-s alkyl), ~C{OHCH)1-50(C 12 alkyl), ~CLOICRRNRYR,, Rim,
~CRRRim, ~C{OR12, ~CRR<R1u26, ~C{OXCRRNRR 125, ~C{OINRR 128,
—NR:C{OYCR:R:R 25, —NRxR12s, “NRCRRR 12, ~NRL(OYCRRNRR 12p,
~NRC(OICRBRINRCHzR 20, ~NROCRERC(OINR R, o1 ~ORa;

[y
W

Rua is azetidinyl, Cs— cvcloalkyl, diazabicyclo{2.2. 1 heptanyi, dioxolanyi,
dioxidotetrahydrothiopyranyl, dioxidothiomorpholinvl, imidazolvl, morpholinyl,
20 octahydrocyclopenta{clpyrrolyl, octahydropyrrolo|3,4-clpyrrolvi,
oxaazaspiro|3.3lheptanyl, oxetanyl, phenvl, piperazinyl, piperazinonyi, piperidinyl,
pyridinyl, pyrrolidinyl, quinuchdinyl, tetrahydrofuranyl, tetrahydropyranyl, or
triazolyl, each substituted with zero to 4 substituents independently selected from F,
Cl, —OH, Ci alkyl, Cis fluorcalkyl, Ci— hyvdroxyalkyl, Ci-s anunoalkyl, Ci
25 alkoxy, ~{(CH2)120{Ci-5 alkyly, ~NRs«Ry, and ~C{OINR:Ry;
Ryis H, 1o alkyl, or Cij— fluoroalkyl;
each Rx is independently H or ~CHs;
gach Ry is independently F, Cl, —-CN, T atkyl, O fluorcalkyl, Ci-s alkoxy,
~NR:C(OYC s abkyl), —C{OINRRx, Ci— cycloalkyl, piperidinyl, or morpholinyl;

G
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nis zero, 1, or 2; and
piszero, 1,2, 3, or4d
The cormnpounds of Formuda (I) or salts thereof in which A 1s —CHR12R15; and Ri2
and Ris together with the carbon atom to which they are attached form a cyclic group and
5 the cvchic group has one or more heteroators, the cyclic group is bonded to the indole
ring by a carbon atom in the cyclic group.

One embodiment provides a compound of Formula (1) or a salt thereof wherein G

is: = ‘ ;and A, Ry, Rs, and n are defined in the first aspect
One embodiment provides a compound of Formula (I}, N-oxide, or a salt thereof

(Rz)p

IR,.
16 wheren G is: C %N cand A, Ri, Ra, Rs, n, and p are defined in the first

aspect.

One embodiment provides a cmnpmmd of Formula (I} or a salt thereof wherein G

Rea - and A, Ry, Roa, Row, Roc,

Rad, Rs, n, and p are defined m the first aspect. Tncluded in this embodiment are

15 compounds in which Raais Cig alkyl, Ci2 fluorcalkyl, Cie hydroxyalkyl,
—{CH2)130CH:, Cio6 cveloalkyl, ~CH2C(OINRRy, ~CH2((35 cycloalkyl),
—CHa(phenyl), tetrahydrofuranyl, or phenyl; and each Rap 1s independently H, F, Cl, -CN,
-NRxRy, Cie alkyl, Ci12 fluoroalkyl, Cis hvdroxyalkyl, «(CH2)o20{Ciz alkyl),
~{CH23o2CIOWNR:R., ~(CHaps{evelopropyl), ~C{OY0(Ci alkvl), ~C(OINR{C13

20 alkyh), ~CR:=CHa, or ~CH=CH(Cs- cycloalkyl}). Also included in this embodiment are
compounds in which Roa is —~CHs; and each Rop 1s independenily H, CI, or —CHs.

One embodiment provides a compound of Formula (I} or a salt thereof wherein G

is a 9-membered heterocyclic ring selected from:

10
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N , SN e
(Rl {Roky \ . (Ra)y

11
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(Rz\)p {Radp (RZ‘)-') \RZ)D
/A\Q} (RZ)D
N\ N = WN> M,;,N\
N N Yo
N/ N {Ralp (Rakp
J§
. HN NH
(Rz)o S /
: H
3 - I =0 NH N
=N Radp H (Fz)p O (Rakp
PN
b N ”NFH T
== — N
5 S S TS o T
N—"(Ra)p N (Ra), {(Raky
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5
%N\ NN 7z thi}) W\N”’\?\\N
N $q ' .
Yo N-n \N»N\«;YJ Na SN N ™Sy
(Rz)p (Rz)p {Fo)o (R2>p
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D 38
o s
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R
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L o 7
7 o) Y
5 (Ralp (Rl
N
~ LN S
L TR
S0 JN
(Ra)y (Ra)p
<
N 8
W
AN
(Rz}p
S\ i
NH =~ o
=) o
N . N N :
(Ro)y {Ra)y H and {Ralp .
and A, Ry, Rz, Rs, n, and p are defined in the first aspect.
10 One embodiment provides a compound of Formula (I} or a salt thereof wherein G

1s a 10-membered heterocyclic ring selected from:

13
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I

Ry Hoand O

and A, Ry, Rz, Rs, n, and p are defined in the first aspect.

One embodiment provides a compound of Formula (1), N-oxide, or a salt thereof
wherein Ry is H, Cl, ~-CN, Ci— alkvl, Ci— fluorcalkyl, Ci— hydroxyalkyl, or
~C(OYO(Cr= alkvl); each Rz 1s independently F, Cl, ~CN, —~OH, Ci1 alkvi, Ci=
fluoroalkyl, Ci— cyanscalkvl, Cis hvdroxyalkyl, Ci— aminoalkyl, ~{CH2)o20(C 15 alkyl),
Cs-s cycloatkyl, ~NRxRx, ~{CH2)o2C{OINR:Rx, ~CH2(Cs— cvcloalkyl), ~CHo{phenvl),
or phenyl; Rzais Ci-4 alkyl, Ci2 fluoroalkyl, Cia hydroxyalkyl, —«(CH21-0CH;, G-
cyveloatkvi, ~CH2C(OINRRy, —~CH2{Cs— cycloalkyl), —CHa{pheny!), tetrahydrofuranyi,
or phenvl each Row is independently H, ¥, Cl, =CN, -NRxRx, Ci- alkyl, Ci— fluoroalkyl,
Ci-3 hydroxyalkvl, ~(CH2)o-20(Ci— alkvl), «(CH2)e2C{ONRAR,,
—{CHhi-s{cvelopropyl), ~C{OYO(C 1 alky ), ~C{OINRLC 13 alkyl)y, ~CRx=CH>, or
~CH=CH{Cs-6 cycloalkyl);, As: @) ~(CRaRJ12R11, Ci2 aminoalkyl,
~{(CRAEN2NRLC(OR 1, —~CHoNRWC(OXCH o piperidiny),
~CHzNRKC(OYOCH A piperidinyl), or ~CHaNRC{O W CHzpi2NR«R; (1) ~CRRuizRu3,
wherein Rz and Ris together with the carbon atom to which they are attached forma
cyclic group selected from azabicyclofd. .1 octanyl, azepanyl, aretidinyl, Cs
cvcloatkyvi, diazepanyl, diazaspiro{4.5|decanonyl, morpholimyi,
octahydrocyclopentalcipyrrolvl, piperazinyl, pipendinyl, pvrrolidinyl, or quinuchdinyl,

each substituted with zero to 3 Riza; or (11} ~CRx=CR«{piperidinvl}); Ru1 15 azetidinyl,
14



WO 2019/126113 PCT/US2018/066149

azaspiro{3.5nonanyl, dioxidothiomorpholinyl, hexahvdropyrrolo]3.4—¢cipyrrolyl,
morpholinyl, piperazinvl, piperidinyl, pyridinyl, or pyrrolidinyl, each substituted with
7ero 10 3 substituents independently selected from F, Cl, ~CN, Cy— alkyl, Cij=
aminoalkyl, ~CHz{phenyl}, ~C(OICH2NR Ry, ~CH2ORRLOH, ~CHzC{OINRR,

(93}

~CH2CHS(O0(C 15 alkyl), ~CH2CHS(OYWC s alkyl), oxetanyl, tetrahvdrofuranyl, and
tetrahvdropyranyl; each Riz is independently —OH, Ciw alkyl, Ci— fluorcalkyl, Ci=
cvanoalkyl, Ci- hydroxyvalkyvl, (CH2)1-20(Ci2 alkyl), -CH2C(OINRR,
~{CH2)1-28(0):(C 1 alkyl), «({CH2p1oNHS{O)2(Chi— alkyl), «(CH2)12NR:Rx, Ci—
alkoxy, ~NRyRy, ~NRx{C1-3 fluorcalkyl), ~NR(CHz2CH20(C 12 alkyl}), ~NR{(Ci-2
10 cyanoalkyl), -NRCHaNRR:, -NRA{C 1~ hvdroxyalkyl), -NRACHC{ONH2),
=~NRA{ OCH:), ~NRLCH2CHoS(O0(Cro alkyl), ~NR<C(OYCHs, ~NRC(ONCi2
fluoroalkyl), ~NRxC{OICRRUINR Ry, ~NRC(OICH2NR Ry, ~NRA{OYCHNRW(Cr+
hydroxyaltkyl), ~“NRLCHC{OMNRR, ~NR:S(O)RCH:, ~C{OY¥C -5 alkyl),
~C{OYCH2HC 12 alkyl), ~COYCHCHO0(C 12 alkyl), ~C{OYCHNRRx,
—~C{OYCHRLNRy Ry, Raop, ~CRLBRm, ~C{OR 2, ~CREXR 126, ~C{OCH2NRAR 20,

[
(i

~C{OINRxR 128, ~NRC{O} R R R 1, ~NRxR 126, ~NRAxCR:RR i,
~INEBLC(OHCHNR R e, ~NRL(OCHNRCHR 1, ~NRCH2C(OMNR Rz, or —ORam;
Rua is azetidinyl, Cs— cvcloalkyl, diazabicyclo{2.2. 1 heptanyi, dioxolanyi,
dioxidotetrahydrothiopyranyl, dioxidothiomorpholinyl, imidazolvl, morpholinvi,

20 octahydrocyclopentalcipyrrolyl, octahydropyrrolo|3,4-clpyrrolvi,
oxaazaspiro|3.3lheptanvl, oxetanyl, phenvl, piperazinyl, piperazinonyi, piperidinyl,
pyridinyl, pyrrolidinyl, quinuchidinyl, tetrahydrofuranyl, tetrahydropyranyl, or triazolvi,
each substituted with zero to 4 substituents independently selected from F, Cl, -OH, Ci1-3
alkyl, Ci—2 hydroxvalkyl, Ci1— altkoxy, -(CH2120{(C 1= alkyl), ~NRR, and

25 —-C{O)NRxRx; each Rs is mdependently F, Cl, ~CN, Ciz alkyl, or ~OCHs; niszeroor 1 p
is zero, 1, 2, or 3; and (15 defined in the {first aspect.

One embodiment provides a compound of Formula (1), N-oxide, or a salt thereof

wherein G is:
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N N
() = {i1) \_4 (i) Re  Re g
/N\
NH
{Ro)p {Ra)p /
N
% """ N SN Y =SIN \ 4
. N\ {;l N ?E\j (R’\
(1v} N NEN o 2eand A, Ri, R, Roa, Row, Rs, 0, and p are

defined in the first aspect. Included in this embodiment are compounds in which Ri1s H,

Cl, —CN, Ci-4 alkyl, Ci—» fluoroalkyl, Ci— hvdroxyalkyl, or ~C{O)YO(Ci— alkyl); each Ry

Wh

is independently F, 1, ~CN, —~OH, Ci-3 alkyl, Ci—2 fluorcalkyl, Ci-2 cyanoalkyl, C1-3
hydroxvalkvl, Ci— aminoalkyl, -(CH2)—-0(Ci alkyl), Cs-s cycloalkyl, -NRxRx,
~{(CH2)ozCOINRRx, ~CH2A5-6 cycloalkyl), ~CHafphenvl), or phenyl; Raats Cig alkyl,
Ci= fluorcalkyl, Ci-4 hydroxyalkyl, {CH2s0CH:, Ci— eycloalkyl, —-CH2C{OINRSR.,
~CH2{Cs-s cyvcloalkyl), ~CHx(phenyl), tetrahvdrofuranyl, or phenvl; each Rop 15

10 independently H, F, Cl, -UN, -NR«R\, Ci-¢ alkyl, Ci-2 fluoroalkyvl, Ci-s hydroxyalkyl,
—{CH2)0-20(Ci— alkyvl), «(CH2)o2C(OINR:Rx, ~(CHz h-s{cvclopropyl), ~C(OY3(C 1
alkyl), ~C{OINR(C1-3 alkyl), ~CR«e=CHz, or ~CH=CH(Cs-6 cycloalkyl); Ais: ()
—~{CRxRx)1-2R 1, Ci2 aminoalkyl, ~(CRRG-2NRC(O)R;1.
~CHzNRC(OYCHz i piperiding 1y, ~CHNRL(CYOCHpipernidinyl), or

Yk
Wh

~CHaNRAC{ONCH2 -2 NRR (1) ~CRxR12R13, wherein R and Rus together with the
carbon atom to which they are attached form a cyclic group selected from
azabicvclol4.1.1}octany!, azepanyl, azetidinyl, Cis_7 evcloalkyl, diazepanvi,
diazaspiro{4.5}decanony], morpholiny!, octahydrocyclopenta)cipyrrolyvl, piperazinvl,
piperidinvi, pyrrolidinvl, or quinuclidiny], each substituted with zero to 3 Riza or (111}

20 —CR«=CR{piperidinyly; Ri; is avetidinyl, azaspiro|3.5|nonanyl, dioxidsthiomorpholinyl,
hexahydropyrrolo|3.4—cipyrrolyl, morpholinyl, piperazinvl, piperidinyl, pyridinyl, or
pyrrolidinyl, each substituted with zero to 3 substituents independently selected from F,
Cl, —CN, Ci-3 alkyl, Ci— aminoalkyl, -CHa{phenyl), ~C{OYCHNRRx, ~CH2CR.RLOH,
~CH2CONR. Ry, “CH2CH2S(032(Cr-3 alkyl)y, ~-CH2CHRS(O)(Ci-3 alkyl}, oxetanyl,

16
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tetrahydrofuranyl, and tetrahvdropyranyl; each Riyza is independently —~OH, Cy— alkyl,
Ci-3 fluoroaltkyl, Ci—z cyanoalkyl, Ci-4 hydroxyalkyl, ~(CH21-20(C 2 alkyl),
~CHRO{OINRR s, «(CH21-28(00{Cia alkyh), ~(CH2 -2 NHS{O {12 alkyl),
~{CH2)12NRxRx, Ci—2 alkoxy, =NRyRy, ~NR(C -3 fluoroatky]), ~NRACHCH(C 1=

5 alkyl)), -NRACi2 cyvanoalkyl), -NRCHNR«R, ~NRAC1-4 hyvdroxyalkyl),
~NR{CH2C{OINH2), ~NRAOCHs), ~-NRLCH2CHaS(O p(Cr alkyl)y, ~NRC(OYCHs,
=NRZ(ONC 12 fluoroalkyl), ~NRLC(OYCRRMNRRy, ~NRL(OYCH:NRyRy,
~NRC(OICHNRAC 14 hydroxyalkyl), -NRCH2O{O)INR Ry, -NRS(ORCH;3,
—C{OY)Ci-s alkyl), —C{OCH(C - alky D), ~C(OYCHCHO(C i alkyl).

10 ~COCHNRRy, ~C{OCHRNRRy, Rus, ~CRxRxRim, ~C(OIR 1, ~CRRR 1,
~C{OYCHNE:R 120, ~CIOINRR 128, ~NRLU{OYCRARRio0, —NRxRiow, -NRLCRRR o,
=NRZ(CYCHNR R 16, ~NRC{OICHNRCH2R 120, ~NELCHC(ONR R 18, or ~ORiz;
Rum 1s azetidinyl, T cycloatkyl, diazabicyclo{2.2.1]heptanyl, dioxolanyl,

dioxidotetrahydrothiopyranyl, dioxidothiomorpholinyl, inudazolyl, morpholinyi,

Yk
Wh

octahvdrocyclopental cipyrrolvl, octahydropyrrolof3.4-cipyrrolyi,
osaazaspiro] 3. 3theptanyl, oxetanyl, phenyl, piperazinyl, piperazinonyl, piperidinyl,
pyridinyl, pyrrohidinyl, quinuclidinyl, tetrahydrofuranyl, tetrahvdropyranyl, or triazolyl,
each substituted with zero to 4 substituents independently selected from F, Cl, -OH, C1
alkyl, Ci2 hydroxyalkyl, Ciz alkoxy, <(CH2)1-20(C12 alkyl), ~NR:Ry, and
20 —C{ONRR; each Rs is independently F. Cl, —CN, Ci2 alkyl, or ~OCH3; nis zero or 1: p
1s 7ero, 1, 2, or 3; and Rx and Ry are defined in the first aspect. Also included in this
embodiment are compounds in which Ry is ~CH2CH; or ~CH(CHs); each Ry is
mdependently —~CH; or ~OCHS3; Roats ~CHs: each Row 15 independently H or ~CHz, A s
(1) ~CHR. R, ~CHCHOR, ~CHNH,, ~CHONHC(O)R 1,
25 —CHNHC(OYCHCH(pipendinyl), ~CH2NHC(OYOCH(pipendimyvl), or
—~CHNHC(OYCH2CHaN(CHa Y2, (1) ~CHRzRu3, wherein Rz and Rus together with the
carbon atom to which they are attached form a cyclic group selected from
arzabicyclof4.1.1]joctanyl, azepanyi, azetidinyl, Cs-6 cycloalkyl, diazaspiro{4. Sidecanonyi,

morpholinyl, octahydrocyclopentalcipyrrolyvl, piperidinyl, pyrrolidinyl, or quinuclidinyl,

17
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each substitited with zero to 3 Riza; or (11} ~CH=CH{pipendinyl); Ry is azetidinyl,
azaspiroe|3.5 nonanyl, dioxidothiomorpholinyl, hexahvdropyrrolo{3.4—clpyrrolyl,
morpholinyl, piperazinyl, piperidinyl, or pyrrolidiny!, each substituted with zero (0 2
substituents independently selecied from F, —CHs, ~CH{CH;)z, ~CH2CN, ~CHafphenvl),

5 -COCHN{CHs), ~CH2C(CH pOH, ~CH2C{(O)N(CHs o, ~CH2CH28(0CHs3,
~CHXCH2S(O)YCH:, oxetanyl, and tetrabyvdropyranyl; each Riza 1s independently —OH,
~CHs, ~CH2CH:CHs, ~CH{CHs ), ~CH2CH(CH:)z, ~CF3, ~CHCH2CH2CFs, ~CH2CN,
~CHaC{CH3 pOH, ~CH2CH2OCH;, —~CHRC(OINH{(CH;), ~CH2C{ON{CHs ),
—~CHzC(OWNH2, ~CH2CH28(ORCHs, ~CH2CHaNHS(ORCH:, ~CHoNR«Rx,

10 —CHCHoNH(CH:), —OCHs, -NRR, -N(CH:)(CH2CHz ), -N{CH3YCH(CHs)),
~NRACHCHF?) ~NH{CHCFs), ~N(CH Y CH2CHCF3), ~N(CH3CH2CH20CH3),
~SNH(CH2CNY, ~N(CH3)CHaN(CHz )2, ~NH(CH2C(CH: »OHD, ~NH(CH2C(OWNHD),
=N(CH3 {OCHs), ~NRLCHXCHoS(O)CHs, -NHC(OYCH:, —-NHC(O)YCHL.CF5,
~NHC{OYCHRNH(CH3), ~NRLC(OYCHoN(CH: o, ~NHC{OYCH2N{CH2)(CH2CH3),

15 ~NHC(O)CHN(CH2CH: y2, ~NHC(O)CHNH(CHC(CH3 )20H).
~NHCH2C(O)NRA{CH:s), ~NHS(O RCH;, ~C(OYC(CH3), ~C(OYCH(CH2CHs Yo,
~C{OYCH2OCH:, ~CO)CHLHOCH:, —~C(O)CHNH(CH:), ~C(OYCH2N(CHs ),
~C{OYCH{CH: )NH{CH3), —~C{O)YCHN(CH: CH2CHs). —~C{OY CHN(CH2CH: )2, Ruos,
—CH2Ruz, —C(O)R1z, —C{OYCH2R 1, —C{OYCHNHR 1, —C{OMNRxR128,

20 -NRLC(O¥CH:Ri, ~NRRize, ~NRLHR 0y, ~NHC(OYCHNR. R,
~NHC{OYCHNRLCHR 16, ~-NHCH2C(ONHR 0, or —OR s, Ry is azetidiny|,
cyclopropyl, diazabicyclof2.2 1heptanyl, dioxolanyl, dioxidotetrahydrothiopyranvl,
dioxidothiomorpholinyl, imidazolyl, morpholinyl, octahvdrocyclopentalclpyrrolyl,
octahydropyrrolof 3 4-clpvrrolyl, oxaazaspiro|3.3lheptanyl, oxetanvi, phenvl, piperazinyl,

25 piperazinonvl, piperidinyl, pyridinyl, pyrrolidinyl, quinuclidinyl, tetrahydrofuranyl,
tetrahydropyranyl, or triazolvl, each substituted with zero to 4 substituents imdependently
selected from F, ~OH, —CH;s, ~CH(CH:s )2, ~CH20H, ~OCH;, ~CHCH,OCH;:, -NR:Rx,
and ~C{OMWH2; n 1s 7ero; and p is 7ero, 1, 2, or 3,

One embodiment provides a compound of Formula (1), N-oxide, or a salt thereof,

30 wheremn Ry is ~CH2CH: or —~CH(CHs)2; each Rz is independently —CHs or —~OCH3:; Raa 13

18
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—(Hj3; each Rus is independently H or —CHjs; A is: (1) ~CHRRyy, ~CH2CH2R Yy,
~CHoNH», ~CHNHC(O)R 11, ~CHoNHC(O)YCHRCHo(piperidinyl),
~CH:NHC(O)OCH (piperidinyl), or ~CHaNHC(O)CH2CHaN(CHs )2; (i) ~CHR 2R 13,
wherein Rz and Ris together with the carbon atom to which they are attached forma

5 cyclic group selected from azabicyclof4. 1. 1joctanyl, azepanvi, azetidinyl, (56

cyeloalkvi, diazaspiro{4 Sidecanonyl, morpholinyi, octahydrocyclopentalclpyrrolvi,

piperidinyl, pyrrolidinyl, or quinuclidinyl, each substituted with zero to 3 Ria; or (iit)

-CH=CH{piperidinyl}; Ru: 1s azetidinyl, azaspiro{3.Snonanyl, dioxidothiomorpholinyi,
hexahydropyrrolo|3,4—clpyrrolyl, morpholinyl, piperazinyl, piperidinyl, or pyrrolidinyl,

10 each substituted with zero to 2 substituents independently selected from F, ~CHjs,
~CH(CHs po, ~CHRCN, —~CHa{phenvl), ~C{OYCHN{CH:)z, ~CH2C(CH30H,
~CH2COIN(CHs)2, ~CH2CH2S(O pCH;, ~CH2CHLS(O)CH;, oxetanyl, and
tetrahydropyranyl; each Riza is independently —OH, ~CHs, ~CH2CH2CH:, ~CH{CH:)z,
~CH2CH(CHs), —CF3, ~CHyCH2CHRCF;, ~CHRON, ~CH2C(CH: 3 0H, —~CHCHOCH;,

15 —CHoCOWNH(CHz), —~CHC{OM{CH: )2, ~CH2C(O)NH2, ~CH2CH28(0)CHs,
~CHaCHoNHS (O CH;, —CH:2NRWRy, ~CH2CHoNH(CH:), ~OCH;s, -NRxR;,

—N{CHs }CH2CHs), —N(CHYCH(CHs)), —NRA{CHCHE) -NH(CH:2CF3),
“N(CHsCH2CHRCF3), ~N(CH: Y CH2CH20CH3), ~NH(CH2CN), ~N(CH3)CH:N(CH:s )z,
~NH{CH2C(CH3 ) OH), ~NH{CH2C{(O)NH2), -N{CH3}{OCH:), -NRCH2CH28(0 ) CH:,

20 =NHC(O)CHs, -NHC(OYCH2CF3, -NHC(O)YCHRNB(CH3), -NE-C(OYCH2N(CH:)e,
~NHC(OICH2N(CH3 Y(CH2CH3), ~NHC(OYCHN(CHCH: o,
~NHC(OYCHNH{CH2C{CH:s pOH), -NHCHC{OINR(CH3), -NHS(ORCHs,
~COYC(CHa)s, ~C(OXCH(CHCHs o, ~C(OYCHO0CH:, ~C{O)YCH2CH20CH;,
~C{OYCH2NH{CH3), ~C(OYCH2N{CHs g2, ~C{O)YCH(CH: )NH{CH3),

25 =C{OYCHMN{CH(CHCHs), ~C{OY CHN(CHCHx )y, Riw, ~CHaRiop, ~C{OR10n,
~C{OYCH 2R s, ~C(OYCHaNHR 20, ~C{ONRR 1, ~NRA(OYCH2R 108, ~NRR 128,
~INRxCHoR b, ~NHC(OYCHNR-R 10w, -NHC{OYCHNERLCH2R 0o,
~NHCHC{O)NHR1z2p, or —~ORion; Riow 1s azetidinyl, cvclopropyl,
diazabicyeclo]2.2. 1 theptanyl, dioxolanyl, dioxidotetrahy drothiopyranyi,

30 dioxadothiomorpholinyl, imidazolvl, morpholinyl, octahydrocyclopentalcipyrrolyl,
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octahydropyrrolof3,4-clpyrrolyl, oxaarzaspiro|3. 3theptanyl, oxetanyl, phenyl, piperazinyi,
piperazinonyl, pipendinyl, pyridinyl, pyrrolidiny], quinuchdinyt, tetrahvdrofuranyl,
tetrahvdropyranyl, or friazolyl, each substituted with zero to 4 substituents mdependently

selected from F, —OH, —CHj;, ~CH(CH;3)2, ~CHzOH, ~OCH:, ~CHxCH2OCH:, ~NR<Rx,

[

and ~C{ONH:z; nis zero; pis zevo, 1, 2, or 3, and G and Rx are defined in the {irst aspect.
One embodiment provides a compound of Formula (I}, N-oxide, or a salt thereof,
wherein Riis H, C1, =CN, Ci4 alkvl, Cis fluoreatkyl, Cia hydroxyalkyl, Cios hydroxy-
fluoroalkyl, Cs cycloalkyl, —CHa{Css cyvcloalkyl), or —C(OYO{(Cy5 alkyly; and G, A, Rs,
and 1 are defined in the first aspect. Included 1n this embodiment are corapounds in
10 which Riis H, Cl, =CN, Ci-4 alkyl, Ci— fluorcalkvl, Ci—2 hydroxvalkyl, or -C(OYO({Ci—
alkyl). Also included in this embodiment are compounds in which Riis ~CH2CHs or
~CH(CHs).
One embodiment provides a compound of Formula (I}, N-oxide, or a salt thereof,
wherein each R is independently F, CL Br, ~CN, ~OH, —NG», Crsalkyl, Ci
15 fluorcalkyl, Ci2 cvancalkyl, Cios hydrosyalkyl, Cios anunoalkyl, ~OCH20H,
—~(CHz)o-20(C1-4 alkvl), Ci12 fluoroalkoxy, —~{CH2)120(C 15 alkyl),
O CH2120C(OXCrz alkyl), ~O(CH2oNRxRx, —C(O)0(Ciz alky ), ~CLOINRRy,
~C{ONRA{C s hydroxvalkyl), ~C{ONRx{(Cos alkoxyalkyl}, ~C{OINR{C s
cycloaltkyl), —~NRyRy, ~NRy(C)_5 fluorocaltkyl), ~NRy(Ci-4 hydroxyalkyl), ~-NRC(OKCi
20 alkyl), —=S(Ox(Cis alkyl), Css cycloalkyl, phenyl, morpholinyl, dioxothiomorpholinyl,
dimethyl pyrazolyl, methylpiperidinyl, methvipiperazinvi, amino-oxadiazolvl, imidazolyl,
orinazolyl; and G, A, Ry, Rs, Ry, Ry, n, and p are defined in the first aspect. Included in
this embodiment are compounds in which each Rz is independently F, Cl, —-CN, -OH,

Cia alkyl, Ci fluoroalkyl, Ci2 cvanocalkyl, Ci-s hydroxyalkyl, Ci-2 aminoalkyl,

[\
(v

—{(CH2)0-20(Ci-3 alkyl), Cs— cycloalkyl, =NRsR., -{({CH2)o-2C{O)NRRx, ~CHHCs-
cycloalkyl), ~CHz{phenyl), or phenyl Also inchuded n this embodiment are compounds
in which each Rz is independently —CHs or ~OCH:.

One embodiment provides a compound of Formula (I}, N-oxide, or a salt thereof
wherein A is (i) —{CR«R)1-2Ry3, Cr— aminoalkyl, ~(CRRN2NRC(OR 1,
30 —CHaNRLC(ONCH2hiof{piperidinyl}, ~CHNRZC(OYOCH o pipendinyl). or
20
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—~CHaNROC(OXCH212NRR . (1) —CRAR 2R3, wherein Ryz and Ris together with the
carbon atom to which they are attached form a cyclic group selected from
azabicyclof4.1 1joctanyl, azepanyl, azetidinyl, (57 cycloalkyl, diazepanyi,
diazaspiro{4 Sldecanonyl, morpholinyl, octahydrocyclopentalcipyrrolvl, piperazinyl,
piperidinyl, pyrrolidinyl, or quinuchidinyl, each substituted with zero to 3 Ria; or (inn)
~CR=CRx{piperidinvl}); and G, Ry, Rs, Ruy, iz, Rizg, Rz, Ry, and n are defined in the
first aspect. Included 1o this emsbodiment are compounds in which A 1s: (1) ~CHR R,
~CHoCHoR, —CHNH,, ~CHONHC(OR1, ~CHaNHC(O)YCH:CHa(piperidiny 1),
~CHoNHC(OYOCHpipendinyl}), or ~CHaNHC(OYCHCHoN(CH: Y2; (11} ~CHRU2R 5,
wherein Ri2 and Ris together with the carbon atom to which they are attached forma
cyclic group selected from azabicyclofd. 1. 1joctany], azepanvl, aretidinyl, Cs—
cycloalkyl, diazaspivo[4.Sidecanonyl, morphohinyl, octabydrocyclopentalclpyrrolvl,
piperidinyl, pyrrolidinvl, or quinuclhidinyl, each substitited with zero to 3 Ruza; or (111}
—CH=CH(piperidinyl).

One embodiment provides a compound of Formula (1), N-oxide, or a salt thereof
wherein A 1s (1) ~{CR:Rx)1-3R 11, € aminoalkyl, ~{CRxRx1-sNRC(O)R 1,
—{CR:R)1-2NRC(OHCH2 12 (piperiding ), ~(CRRG1-2NRC(OYO(CH21-2(piperntdiny 1),
or ~{CR-R:12NRC{ONCH2)1NRRy; or (11) ~CR«R 2R 13, wherein Ryz and Rys together
with the carbon atom io which they are attached form a cyclic group selected from
azabicvclol4.1.1}octany!, azepanyl, azetidinyl, Cis_7 evcloalkyl, diazepanvi,
diazaspiro{4.Sldecanonyl, morpholinyl, octahydrocyclopentacipyrrolyvl, piperazinyi,
piperidinyl, pyrrolidinvl, or quinuchdinyl, each substitited with zero to 4 Riza; and G, Ry,
Rs, Rut, Riz, Riza, Ris, Ry, and n are defined in the first aspect. Included in this
embodiment are compounds in which (1) ~(CRsRx)1-2R11, Ci2 aminoatkyl,
—{CRR G- NROC(OR 1, ~CHNRLC(O K CHo o piperidiny i),
~CHoNRLLC(OYOCH(piperiding ), or ~CHNRXCIOX CH2)ioNR Ry, or {11 ~CRWR12R 53,
wherein Riz and Ri3 together with the carbon atom to which they are attached form a
cychic group selecled from azabicyclof4. 1. Hoclanyl, azepanyl, azetidiny], Css
cycloalkvl, diazepanvl, diazaspiro{4.Sldecanonyl, morpholinyl

octahydrocvelopentalcipyrrolyl, piperazinvi, pipenidinyl, pyvrrolidinyl, or quinuclidinyl,
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each substituted with zero to 3 Rua. Also mcluded in this embodiment are compounds in
which A 1s (1) ~CHR.R 1, ~CHCHoR 1, ~CHoNH, ~CHNHC(OR 1,
~CHaNHC(OYCH CHa(piperidinyy, ~CHNHC({OYOCH x (piperndinyl}, or
~CHNHC(O)YCH CHN(CHz )2; or (1) ~CHR 2R3, wherein Rz and Ris together with the
carbon atom to which they are attached form a cyelic group selected from
azabicyclol4. 1.1 octanyl, azepanyl, aretidinyl, Cs-s cycloalkyl, diazaspivo[4 Sldecanonyl,
morpholinyl, octahydrocyclopentalcipyrrolyl, piperidinyl, pyrrolidinyl, or quinuclidinyl,
each substituted with zero to 3 Riza.

One embodiment provides a compound of Formula (1), N-oxide, or a salt thereof
wherein A 15 ~(CR:R1-5R11, Ci-s amnoalkyl, ~(CRxRO1-NRLC(O)R 1,
—{CR:R)1-2NRC(OHCH2 12 (piperiding ), ~(CRRG1-2NRC(OYO(CH21-2(piperntdiny 1),
of -{CRxR:)1-oNRC{ONCH - INR«Rx; and G, Ry, Rs, Ry, Ry, and n are defined in the
first aspect. Included in this emnbodiment are compounds in which -{(CRRxh—<Ru1, Ci=
aminoalkyl, ~{(CRxR«1-2NRC(O)R 11, ~CHaNRLO{OY CHo o piperidiny i),
—CH2NRLC(OYOCH A piperidinyl), or —CH2NRLC{OHCH2 2 NR«Rx.  Also included i
this embodiment are compounds in which A 18 ~CHRR11, ~CHzCHzR 1, ~CHoNH:,
~CH2NHC(O)R 1, ~CHNHC(OYCHCHa(pipendiny ), ~CHaNHC(OYOCHa(pipernidinyl),
or ~CHNHC(OYCH>CHN(CH;3). Additionally, included in this embodiment are
compounds in which Ru1 is azetidinyl, azaspiro|3.Slnonanyl, dioxidothiomorpholinyl,
hexahydropvrrolo]3,4—cipyrrolyl, morpholinyl, piperazinyl, piperidinyl, or pyvrrolidinyl,
each substituted with zero to 2 substituents independently selected from F, —~CHa,
~CH{CHs ), ~CH2CN, ~CHz(pheny!), ~C(OYCHN{CH3)2, ~CH2C(CH310H,
~CHC(OWN(CHs )2, ~CHCH2S(O3CHs, ~CHCHRS(O)YCH:, oxetanyl, and
tetrahydropyranyl.

One embodiment provides a compound of Formula (1), N-oxide, or a salt thereof
wherein A 1s ~CRxRizR13, wherein Riz and Ris together with the carbon atom to which
they are attached form a cvclic group selected from azabicyclo{4.1.1joctanyi, azepanyi,
azetidinyl, Cs7 cycloalkyl, diazepanyl, diazaspiro]4.5 jdecanonyl, morpholinyl,
octahvdrocyclopental cipyrrolvl, piperazinyl, pipendinyl, pyrrolidinyl, or quinuclidinyi,
each substituted with zero to 4 Riza; and G, Ru, Rs, Ri2, Ri2a, Riz, Ry, and o are defined in
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the first aspect. Included in this embodiment are compounds in which —CR®Rz2Rq3,
wherein Rz and Ri3 together with the carbon atom to which they are attached form a
cyelic group selected from azabicyclof4. 1. 1joctanyl, azepanvl, azetidinyl, Cs—

cyvcloalkyl, diazepanyl, diazaspiro[4.5]decanonyl, morpholinyi,

(93}

octahydrocyclopentalcipyrrolvl, piperazinyl, pipendinyl, pyvrrohidiny, or quinuclidinyl,

each substituted with zero t0 3 Rz Also mcluded in this embodiment are compounds in

which A 1s ~CHR 2R3, wherein Rz and Ris together with the carbon atom to which they
are attached form a cvclic group selected from azabicyclof4.1.1joctanvl, azepanyl,
azetidinyl, Cas cycloalkyl, diazaspirof4.5{decanonyl, morpholinyl,

10 octahydrocyclopentalcipyrrolyl, piperidinyl, pyrrolidinyl, or quinuclidinyl, each
substituted with zero to 3 Rize. Additionally, mchuded i this embodiment are compounds
i which each Riza is independently ~OH, —~CHs, ~CH2CH:CHs, -CH{CHs ),
—CH2CH{CHs ), —CF3, =CH2CH2CHRCFs, —CH2ON, —CH2C(CH;300OH, -CH2CH2OCH;,
~CH2C(OINH(CH:)., ~CH2C(O)N(CHs o, ~CH2C(OINH:, ~CHCHRS(ORCH;,

15 ~CHCHNHS(O3RCHs, ~CHaNRR,, ~CHOHNH(CH:), ~OCH:, —NR«Ry,
~NCCH3WCH2CH3), —N(CH: M CH(CH3 ), ~NRCH2CHEF) -NH(CH2CF3),
~N(CH:{CHCH:CF3), ~N(CH3 ) CH2CHOCH:), ~NH(CHCON), ~N(CH3)CHN(CHs )e,
~NH{CH2C(CH3pOH), -NH(CH2C(O)NH»), -N(CH3)(OCH3), -NR-CH2CH:8{OpCH;,
~NHC{O)CH;, ~-NHC{O)CH2CFs, ~NHC{O)YCHRNH(CH3), ~NRC{OYCHN(CHs »,

20 ~NHC(O)CHN(CH: XCH2CHay, -NHC(O)CH:N(CH2CHs ),
~NHC(OYCHNH(CH2C(CH3320H), -NHCH2C{ONR{(CH3s), -NHS{(0)»CHs,
~C{OYC(CHs)s, ~COYCH(CH2CHa )z, ~COYCH20CH:, ~C(OYCHCH20CH;,
~C{OYCH2NH(CH3), ~C{OYCHaN(CH: 2, ~C(OCH(CH3)NH(CH:),
~C{OYWCHN{CH Y CHCH), ~COYCHN{CHCHs o, Ruop, —CH2R 126, ~C{OMR 126,

25 —CMHCH2R o, ~COICHNHR 1p, ~C{OMNRR126, ~NRC(OICH2R 128, ~NR:R 128,

~INRCH2R 2, ~NHC{OMHNRR 2, ~NHC{OYCHANRL(UHR 1,

~NHCH2C(O)NHR 12, or —ORu2b; and Rum is azetidinyl., cyclopropyl,

diazabicycle[2.2 Hheptanyl, dioxolanyl, dioxidotetrahydrothiopyranyi,

dioxidothuomorpholinyl, inudazolyl, morpholinyl, octahvdrocvclopentalclpyrrolyvl,

30 octahydropyrrolo|3.4-clpyrrolvl, oxaazaspiro|3.3}heptanyl, oxetanyl, phenyl, piperazinyl,
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piperazinonyl, piperidinyl, pyridinyl, pyrrolidinyl, quinuclidinyi, tetrahvdrofuranyi,
tetrahvdropyranyl, or triazolyl, each substituted with zero (o 4 substituents independently
selected from F, —~OH, —CHs, -CH(CHa)z, ~CH20H, ~OCH:, -CHxXCH2O0CH:, -NR:Rx,
and ~C{O)NH:.

(93}

One embodiment provides a compound of Formula (I}, N-oxide, or a salt thereof
wherein each Rs is independently F, CL —CN, Ci3 atkyl, ~CF;, or ~OCH3 nis zero, 1, or
2; and G, A, Ry, and n are defined mn the first aspect. Included in this embodiment are
compounds in which each Rs is independently F, Cl, -ON, Ci alkyl, or —-OCH;s. Also
mecluded in this embodiment are compounds in which each Rs is independently -CHs or
10 ~CH(CHs):. This embodiment also includes compounds in which n is zero or 1.

One embodiment provides a compound of Formula (8}, N-oxide, or a salt thereof
wherein A is ~CHR12R13; and Ri2 and Rus together with the carbon atom to which they
are attached form a cvclic group selected from azetidinyl, pyrrolidinyl, piperidinyl, and
azepanyl, each substituted with zero 10 3 Rizs; and G, Ry, Rs, Ruza, and n are defined in the

15 first aspect. Included in this embodiment are compounds in which A s azetidinyt or
piperidinyl, each substituted with zero to 3 Riza

One embodiment provides compounds of Formmula (I} or salts thereof wherein A is

(Rz}p

arzetidinyl substituted with zero to 3 Riza G is N and R, Rs, Riza, 11, and p are
defined in the first aspect. The compounds of this embodiment have the structure of
20 Formula (a):

(R(ia)m

HN
N N
(Ra)n H "N"’tj (Ia):
wherein mis zero, 1, 2, or 3.

One embodiment provides compounds of Formula (1) or salts thereof wheremn A is

W

¥
azetidinyl substituted with zero to 3 Riza, G 15 N ;and R2. Rs, Ruza, n, and p
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are defined in the first aspect. The compounds of this embodiment have the structure of

Formula (Ib);

HN"Y Raalm g, Ez)p
<
(Rs)n H =N ()
wherein mis zero, 1, 2, or 3.

5 One embodiment provides compounds of Formula (1) or salts thereof wheremn A is

P . . < - - R,
azetidiny! substituted with zero to 3 Riza; Gis  Ro # - and Roa, Rob, Rs, Rua, and
n are defined in the first aspect. Included in this embodiment are compounds having the

structure of Formula (Ic):

10 wherein mis zero, 1, 2, or 3.
One embodiment provides compounds of Formula (1) or salts thereof wherein A is
(R.Z)p

/=

a

piperidinyl substituted with 7ero to 3 Riza; G is N” cand R, Rs, Rizan.and p
are defined wn the first aspect. Included in this embodiment are compounds having the

structure of Formula (Id):

(RBa}m

[y
W

wherein mis zero, 1, 2, or 3.

One embodiment provides compounds of Formula (1), N-oxide, or salts thereof
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(Rz)p
A\
o : , , —<\ A
wherein A is piperidiny! subsiituted with zero 10 3 Rusa; Gis - Y - and R2, Rs, Rizs,
and 1 are defined in the first aspect. Included 1n this embodiment are corapounds having

the structure of Formula (If) and compounds having the structure of Formula (le):

(Raa)m

5 wherein mis zero, 1, 2, or 3.
One embodiment provides compounds of Formula (1) or salts thereof wheremn A is
{(Raly
NN
morpholiny] substituted with zero 10 3 Riza Gis E\i\?\r’:J ;and Ra, Bs, Riza, n, and p
are defined in the first aspect. Included in this embodiment are compounds having the
structure of Formmda (1f):
(Raghm
{(Ra)p
NG
10 Rk  H N
wherein mis zero, 1, 2, or 3. Also included in this embodiment are compounds having
the structure of Formula (Ig):
{Razlm
! R R
wherein m s zero, 1, 2, or 3.
15 One embodiment provides compounds of Formmula (I} or salts thereof wherein A is

(R

é*{i}tﬁ
"

octahydrocyclopentalcipyvrrolvl substituted with zero 1o 3 Riza; G is ; and
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Ra2, Rs, Riza, n, and p are defined in the first aspect. Included in this embodiment are
compounds having the stracture of Formula (Th):

. (RSa)m

®n B
wherein m 18 zero, 1, 2, or 3.
5 One embodiment provides compounds of Formmula (1) or salts thereof wherein A is
{(Rojp
Wa
octahy drocyelopentalclpyrroly] substituted with zero 1o 3 Riza; G is =N and

Rz, Rs, Riza, 1, and p are defined in the first aspect. Included in this embodiment are

compounds having the structure of Formula (11}

10 wherein mis zero, 1, 2, or 3.

One embodiment provides compound of Formula (1) or salts thereof wherein A is

cyclobutyl substitited with 7ero to 3 Riza, Gis N™ .and Ro, Rs, Riza, n, and p
are defined in the first aspect. Included in this embodiment are compounds having the

structure of Formula (I

wherein mis zero, 1, 2, or 3.

One embodiment provides compounds of Formula (1) or salts thereot wherein A
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is cyclobutyl substituted with zero t0 3 Riza, Gis %% and Rza, Ron, Bs, R,
and n are defined n the first aspect. Included in this embodiment are compounds having

the structure of Formula (Im}:

5 wherein mis zero, 1, 2, or 3.
One embodiment provides compounds of Formula (T) or salts thereof wherein A1s
(R2>p
=N
\ N,
cyelohexyl substituted with 7ero to 3 Riza, Gis N™ cand R2, Bs, Rizan,and p
are defined in the first aspect. Included in this embodiment are compounds having the
structure of Formula (In):
(RBa)m
Ry  (Raly
N '*l:y
NN
N N
10 H N™ (In)

wherein mis zero, 1, 2, or 3.
One embodiment provides compounds of Formmula (I} or salts thereof wherein A is
{Ralp
g‘C}w
cyclohexyl substituted with zero t0 3 Riza, G is =N cand R, Rs, Ruan, and p
are defined in the first aspect. Included in this embodiment are compounds having the

15 structure of Formuda {Ip):
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wherein mis zero, 1, 2, or 3.
One embodiment provides compounds of Formula (I), N-oxide, or salts thereof

(Rz)p

N
wherein A is cyclohexyl substituted with zero 10 3 Ripa; G is \_4 ;and Ra, Rs, Riza,

[

and n are defined in the first aspect. Included 1n this embodiment are compounds having
the structure of Formula (iq):

. (\Riia)m

N
(Re)p  H (1q)
wherein mis zero, 1, 2, or 3.

One embodiment provides compounds of Formula (T) or salts thereof wherein A1s

Ray  Roy

10 cyclohexyl substituted with zero to 3 Risa; Gis  Fao Raa . and Rus, Roy, Rs, Ryz,, and
n are defined in the first aspect. Included in this embodiment are compounds having the

structure of Formuda (Ir):

wherein mis zero, 1, 2, or 3.
15 One embodiment provides compounds of Formula (1), N~oxide, or salts thereof
(Ra)s
wherein A 15 cyclopropyl substituted with zero 10 3 Rize; Gis ;and Ro, Rs, Rz,
29
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n, and p are defined in the first aspect. Included i this embodiment are compounds

having the structure of Formula (Is):

wherein mis zero, 1, 2, or 3.

One embodiment provides a compound of Formula (1), N-oxide, or salt thergof.
wherein said corapound 1s selected from Examples 1 to 82, 85-93, 95-96, and 99 1o 592,

The present invention may be embodied in other specific forms without departing
from the spiril or essential attributes thereof. The invention encompasses all
combinations of the aspects and/or embodiments of the invention noted herein. It is
understood that any and all embodiments of the present invention may be taken in
conjunction with anv other embodiment or embodiments o describe additional
embodiments. It is also to be understood that each individual element of the
embodiments is meant to be combined with any and all other elements from any

embodiment to describe an additional embodiment.

DEFINITIONS

The features and advantages of the invention may be more readily understood by
those of ordinary skill in the art upon reading the following detailed description. Histo
be appreciated that certain features of the invention that are, for clanty reasons, described
above and below in the context of separate embodiments, may also be combined to forma
single embodiment. Conversely, various features of the invention that are, for brevity
reasons, described i the context of a single embodiment, may also be combined so as 1o
form sub~combinations thereof. Fmbodiments identified herein as exemplary or preferred
are intended 1o be illustrative and not limiting.

Unless specifically stated otherwise herein, references made in the singular may
also include the plural. For example, “a” and “an” may refer to either one, or one or
more.

As used herein, the phrase “compounds” refers 1o at feast one compound. For
example, a compound of Formula (1) includes a compound of Formula (I} and two or
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more compounds of Fornmula (I).

Unless otherwise indicaied, any heteroatom with unsatistied valences 1s assumed
to have hydrogen atoms sufficient fo satisty the valences.

The defintions set forth herein take precedence over definitions set forth in any
patent, patent application, and/or patent application publication incorporated herain by
reference.

Listed below are definitions of various terms used to describe the present
invention. These definitions apply to the {erms as they are used throughout the
specification {unless they are otherwise limited 1n specific instances) either individually
or as part of a larger group.

Throughout the specification, groups and substituents thereof may be chosen by
one skilled in the field to provide stable moieties and compounds.

In accordance with a convention used in the art,

-

is used in structural formulas herein to depict the bond that is the point of attachment of
the moiely or substituent to the core or backbone structure.

The terms “halo” and “halogen,” as used herein, refer to F, CL, Br, and 1.

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

The term “anmuno” refers to the group —NH:.

The term "oxo" refers to the group =0.

The term “alkyl” as used herein, refers to both branched and straight-chain
saturated aliphatic hvdrocarbon groups contaming, for example, from 1 to 12 carbon
atoms, from 1 to 6 carbon atoms, and from 1 to 4 carbon atoms. Examples of alkyl
groups include, but are not Hmmted to, methyl {(Me), ethyl {Et), propyl {e.g., n-propyl and
i-propvl), butvl {e.g., n-butyl, i-butyl, sec-butvl, and r-butyl), and pentyl {e.g., n-pentyl,
isopentyl, neopentyl), n-hexyl, Z-methylpentyl, 2Z-ethylbutyl, 3-methylpentyl, and 4~
methvipentyl. When numbers appear in a subscript after the svmbol “C”, the subseript
defines with more specificity the number of carbon atoms that a particular group may
contain. For example, “Ci.¢ alkyl” denotes straight and branched chain alkyl groups with
onie to six carbon atoms.

The term "fluoroalkyvi” as used herein s intended to include both branched and
31
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straighi-chain saturaied aliphatic hvdrocarbon groups substituted with one or more
fluorine atomns. For example, "Cig fluoroalkyl” is intended to include C1, Cz, Cs, and Cy
alkyl groups substituted with one or more fluorine atoms. Representative examples of
fluoroalky! groups mclude, but are not imated to, ~CF3 and —~CH2(CFs.

The term "cyanoalkyl” includes both branched and straight-chain saturated alkyl
groups substituted with one or more cvano groups. For example, "cyanoalkvl” includes
—CH2CN, =CH2CH2CN, and Cra cyvanoalkyl

The term "amnoalkyl" mncludes both branched and straight-chain saturated alkyl
groups substituted with one or more amine groups. For example, "aminoalkyl” includes
~CH:zNH,, ~CHCH:NH:, and Ciq aminoalkyl,

The term "hydroxyalkyl" includes both branched and straight-chain saturated alkyl
groups substituted with one or more hydroxyl groups. For example, "hydroxyalkyi”
includes —~CH20H, ~CH2CH:20H, and Ci4 hyvdroxyalkyl

The term "hvdroxy-fluorcalkyl” includes both branched and straight-chain
saturated alkvl groups substituted with one or more hydroxvl groups and one or more
fluorme atoms. For example, "hydroxy-fluoroalkyl” includes ~-CHFCH2OH,
~CH2CHFC{CH;3)0H, and €14 hydroxy-fluoroaliyl.

The term “cycloalkyl,” as used herein, refers to a group derived from a non-
aromatic monocychic or polycyelic hydrocarbon molecule by removal of one hyvdrogen
atom from a saturated ring carbon gtom. Representative examples of cycloalkyl groups
include, but are not limited fo, cyclopropyl, cyclopentyvl, and evclohexyl. When numbers
appear in a subscript after the symbol “C”, the subscript defines with more specificity the
number of carbon atoms that a particular cycloalkyl group may contain. For example,
“C3-Cs cycloalkyl” denotes cycloalkyl groups with three to six carbon atoms.

The term “alkoxy,” as used herein, refers to an alkyl group attached to the parent
molecular motety through an oxygen atom, for example, methoxy group (-OCH3). For
example, “Ci.s alkoxy™ denotes alkoxy groups with one 1o three carbon atoms.

The term “alkoxyalkyl,” as used herein, refers to an alkoxy group attached
through tis oxygen atom to an alkyl group, which is attached to the parent molecular
moiety, for example, methoxymethyl group (-CH20CHs). For example, “Cas

alkoxyalkyl” denotes alkoxyalkyl groups with two to four carbon atoms, such as
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—CH2OCH;, —~CH2CH2OCH;, —CH20CH2CH;, and —~CHCH2OCHCH;.

The phrase “pharmaceutically acceptable” 1s emploved herein to refer to those
compounds, materials, compositions, and/or dosage forms which are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of human beings and

5 animals without excessive toxicity, uritation, allergic response, or other problem or
complication, commensurate with a reasonable benefit/risk ratio.

The compounds of Formula (I} can be provided as amorphous solids or crystalline
solids. Lyvophilization can be emploved to provide the compounds of Formula (I) as
amorphous solids.

10 It should further be understood that solvates {e.g , hydrates) of the compounds of
Formula (1) are also within the scope of the present invention. The term “solvate” means
a phvsical association of a compound of Formula (I} with one or more solvent molecules,
whether organic or inorganic. This physical association includes hyvdrogen bonding. In
certain instances the solvate will be capable of isolation, for example when one or more

15 solvent molecules are incorporated in the crystal lattice of the crystalline solid. “Solvate”
encompasses both solution-phase and isolable solvates. Exemplary solvates include
hvdrates, ethanolates, methanolates, isopropanolates, acetonitrile solvates, and ethyl
acetate solvates. Methods of solvation are known in the art.

Various forms of prodrugs are well known in the art and are described in:

20 a) The Practice of Medicinal Chemistry, Camille G. Wermuth et al., Ch 31,
{Academic Press, 1996);
b) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985);
) 4 Textbook of Drug Design and Development, P. Krogsgaard—Larson and

H. Bundgaard, eds. Ch 5, pgs 113 — 191 (Harwood Academic Publishers, 1991); and

Qe
U

d} Hydrolysis in Drug and Prodrug Metabolism, Bernard Testa and Joachim
M. Maver, (Wiley~-VCH, 2003).

In addition, compounds of Formula (1), subsequent to their preparation, can be
isolated and purified to obtain a composition containing an amount by weight equal to or
greater than 99% of a compound of Formula (1) (“substantially pure”), which is then used
30 or formulated as described herein. Such “substantially pure” compounds of Formula (D)

are also contemplated herein as part of the present invention.
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“Stable compound” and “‘stable structure” are meant o indicate a compound that
is sufficiently robust to survive isolation to a usehul degree of purity from a reaction
mixture, and formulation mto an efficacious therapeutic agent. The present invention is
intended to embody stable compounds.

“Therapeutically effective amount”™ is intended to include an amount of a
compound of the present invention alone or an amount of the combination of compounds
claimed or an amount of a compound of the present invention in combination with other
active ingredients effective to act as an inhibitor to TLR7/8/9, or effective to treat or
prevent avtoimmune and/or inflarmnmatory disease states, such as SLE, IBD, multiple
sclerosis (MS), and Sjogren's syndrome, and rheumatoid arthritis.

As used herein, “treating” or “treatment” cover the treatment of a disease-state in
a mammal, particularly in a human, and include: (a) preventing the disease-state from
occwrring i a manunal, n particular, when such marmmal s predisposed to the disease-
state but has not vet been diagnosed as having it; (b} inhibiting the disease-state, i.e.,
arresting its development; and/or (¢} relieving the disease-state, i.e., causing regression of
the disease state.

The compounds of the present invention are intended to include all 1sotopes of
atoms occurring in the present compounds. Isotopes include those atoms having the same
atomic humber but different mass numbers. By way of general example and without
himutation, isotopes of hydrogen include deuterium (1) and trittum (T). Tsotopes of
carbon include PC and ¥C. Isotopically-labeled compounds of the invention can
generally be prepared by conventional techniques known 1o those skilled in the art or by
processes analogous to those deseribed herein, using an appropriate isotopically-labeled
reagent in place of the non-labeled reagent otherwise emploved. For exarople, methvl (-

CHa) also includes deuterated methvl groups such as -CDs.

UTILITY
The human inunune systent has evolved to defend the body from micro-
organisms, viruses, and parasites that can cause infection, disease or death. Complex
regulatory mechanisms ensure that the various celhular components of the immune system
target the foreign substances or orgarusios, while not causing permanent or significant

damage to the individual. While the initiating events are not well understood at this time,
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in autoimmune disease states the immune system directs its inflammatory response (o
target organs in the afflicted individual. Dhifferent avtoimmune diseases are typically
characterized by the predominate or initial target organ or tissues affected; such as the
ioint in the case of theumatoid arthritis, the thyroid gland in the case of Hashimotio’s
thyroiditis, the central nervous svstem in the case of multiple sclerosis, the pancreas in the
case of type I diabetes, and the bowel in the case of inflamimatory bowel disease.

The compounds of the invention inhibit signaling through Toll-like receptor 7, or
&, or 9 {TLR7, TLRS, TLRY) or combinations thereof. Accordingly, compounds of
Formula (I have utility in {reating conditions associated with the mhibition of signaling
through one or more of TLR7, TLRS. or TLR9. Such conditions include TLR7, TLRS, or
TLRY receptor associated diseases in which cytokine levels are modulated as a
consequence of infracellular signaling,

As used herein, the terms "treating” or "treatment” encorapass the treatment of a
disease state in a mammal, particularly in a human, and include: (a) preventing or
delaying the occurrence of the disease state in a mammal, in particuiar, when such
mammal 15 predisposed (o the disease state but has not yet been diagnosed as having it;
{b) mhihiting the disease state, i e., arresting its development; and/or {¢) achieving a full
or partial reduction of the symptoms or disease state, and/or alleviating, ameliorating,
lessening, or curing the disease or disorder and/or its symptomns.

In view of their activity as selective inhibitors of TLR7, TLRE, or TLR9,
compounds of Formula (1) are useful in treating TLR7, TLRE, or TLRY family receptor
associated diseases, but not limited to, inflammatory diseases such as Crohn's disease,
ulcerative colitis, asthma, graft versus host disease, allograft rejection, chronic obsiructive
pulmonary disease; automnunune diseases such as Graves' disease, rheumatoid arthritis,
systenic lupus ervthematosus, lupus nephritis, cutaneous hupus, psoriasis; auto-
inflammatory diseases including Crvopyrin-Associated Periodic Syndromes {CAPS),
TNF Recepior Associated Periodic Svadrome (TRAPS), Famuilial Mediterranean Fever
{(FMF), adult onset stills, systemic onset juvenile idiopathic arthritis, gout, gouty arthritis;
metabolic diseases including type 2 diabeies, atherosclerosis, myocardial infarciion;
desiructive bone disorders such as bone resorption disease, ostecarthritis, osigoporosis,
multiple myeloma-related bone disorder; proliferative disorders such as acute

myelogenous leukemia, chronic myelogenous leukemia; angiogenic disorders such as
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angiogenic disorders including solid tumors, ocular neovasculan zation, and infantile
haemangiomas, infectious diseases such as sepsis, septic shock, and Shigellosis;
neurodegenerative diseases such as Alzheimer's disease, Parkinson's disease, cercbral
ischemias or neurodegenerative disease caused by traumatic injury, oncologic and viral
diseases such as metastatic melanoma, Kaposi's sarcoma, muliiple myeloma, and HIV
mnfection and CMYV retinatis, AIDS, respectively.

More particularly, the specific conditions or diseases that may be treated with the
inventive compounds include, without limitation, pancreatitis (acute or chronic), asthma,
allergies, adult respiratory distress syndrome, chronic obstructive pulmonary disease,
glomerulonephritis, rheumatoid arthritis, systenic lupus ervthematosus, scleroderma,
chronic thyroiditis, Graves' disease, autoimmune gastritis, diabetes, autoimmune
hemolvtic anemia, aufoimmune neuiropenia, thrombocytopenia, atopic dermatitis, chronic
active hepatitis, myastheria gravis, roultiple sclerosis, inflarmmatory bowel disease,
ulcerative colitis, Crohn's disease, psoriasis, graft vs. host disease, inflammatory reaction
induced by endotoxin, tuberculosis, atherosclerosis, muscle degeneration, cachexia,
psomnatic arthritis, Reiter's syndrome, gout, traumatic arthritis, rubella arthritis, acute
svnovitis, pancreatic B-cell disease; diseases characterized by massive neutrophil
infiltration; rheumatoid spondylitis, gouty arthritis and other arthritic conditions, cerebral
malaria, chronic pulmonary inflammatory disease, silicosis, pulmonary sarcoidosis, bong
resorption disease, allograft rejections, fever and myvalgias due to infection, cachexia
secondary to infection, keloid formation, scar tissue formation, ulcerative colitis, pyrasis,
influenza, osteoporosis, osteoarthritis, acute myelogenous leukemia, chronic
myelogenous leukemna, metastatic melanoma, Kapost's sarcoma, multiple myeloma,
sepsis, septic shock, and Shigeliosis; Alzheimer's disease, Parkinson's disease, cerebral
ischemias or neurodegenerative disease caused by traumatic mjury; angiogenic disorders
inchuding solid tumors, ocular neovascularization, and infantile haesmangiomas; viral
diseases including acute hepalitis infection (including hepatitis A, hepatitis B and
hepatitis C), HIV infection and CMV retinitis, AIDS, ARC or malignancy, and herpes;
stroke, myocardial ischemia, ischemia in siroke heart attacks, organ hypoxia, vascular
hyperplasia, cardiac and renal reperfusion injury, thrombosts, cardiac hypertrophy,
thrombin-induced platelet aggregation, endotoxenua and/or foxic shock syndrome,

conditions associated with prostaglandin endoperoxidase syndase-2, and pemphigus
36



Wh

10

i
(¥4}

20

|30
(2

WO 2019/126113

PCT/US2018/066149

vulgaris. Included in this embodiment are methods of treatment in which the condition is
selected from lupus including tupus nephritis and systemic lupus ervthematosus (SLE),
Crohn's disease, ulcerative colitis, allograft rejection, rheumatoid arthritis, psoriasis,
ankviosing spondylitis, psoriatic arthritis, and pemphigus vulgaris. Also included are
methods of treatment in which the condition is selected from ischemia reperfusion injury,
including cerebral ischenua reperfusions mjury arising from stroke and cardiac 1schenua
reperfusion injury ansing from myocardial infarction. Another method of treatment is
one in which the condition is multiple myveloma.

In one embodiment, the compounds of Formula (I) are useful in trealing cancer,
including Waldenstrom’s Macroglobulinena (WM), ditfuse large B cell lymphoma
(DLBCL), chronic lvmphocytic leukemia {CLL), cutaneous diffuse large B cell
lymphoma, and primary CNS lymphoma.

In addition, the TLR7, TLRE, or TLRY mhibitors of the present invention mhibit
the expression of inducible pro-inflammatory proteins such as prostaglandin
endoperoxide synthase-2 (PGHS-2), also referred 1o as cyclooxygenase-2 (COX-2), 1L-1,
IL-6, 1L.-18, chemokines. Accordingly, additional TLR7/8/9 associated conditions
include edema, analgesia, fever and pain, such as neuromuscular pain, headache, pain
caused by cancer, dental pain and arthritis pain. The inventive compounds also may be

g but not

w2

used to ireat veterinary viral infections, such as lentivirus infections, includin
himited to equine mfectious anemia virus; or retrovirus infections, including feline
immunodeficiency virus, bovine immunodeficiency virus, and canine immunodeficiency
VITus.

The present imvention thus provides methods {or treating such conditions,
comprising administering to a subject in need thereof a therapeutically-effective amount

(Lia

of at least one compound of Formula (I} or a salt thereof. "Therapeutically effective
amount” is intended to include an amount of a compound of the present invention that is
effective when administered alone or in combination to inhibil autoimmune disease or
chronic inflammatory disease.

The methods of treating TLR7, TLRS, or TLRS associated conditions may
comprise administering compounds of Formula (I) alone or in combination with each
other and/or other suitable therapeutic agents useful in treating such conditions.

Accordingly, "therapeutically effective amount" is also intended to include an amount of
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the combination of compounds claimed that is effective to inhibit TLR7, TLRS, or TLR9
and/or treat diseases associated with TLR7, TLRS, or TLRY.

Exemplary of such other therapeutic agents include corticosteroids, rolipram,
calphostin, cytokine-suppressive anti-inflammatory drugs (CSAIDs), Interleukin-10,
glucocorticoids, salicylates, nitric oxide, and other immumosuppressants; nuclear
translocation inhibitors, such as deoxyspergualin (DSG); non-steroidal anti-inflammatory
drugs {(NSAIDs) such as ibuprofen, celecoxib and rofecoxib; steroids such as prednisone
or dexamethasone; antiviral agenis such as abacavir; antiproliferative agents such as
methotrexate, leflunomide, FKS06 {tacrolimus, PROGRAF®), anti-malarials such as
hydroxychloroquine; cytotoxic drugs such as azathiprine and cyclophosphamide; TNF-o
inhibitors such as tenidap. anti-TNF antibodies or soluble TNF receptor, and rapamycin
(sirolimus or RAPAMUNE®R) or derivatives thereof.

The above other therapeutic agents, when emploved in combination with the
compounds of the present invention, may be used, for example, in those amounts
indicated in the Physicians’ Desk Reference (PDR) or as otherwise determined by one of
ordinary skill in the art. Tn the methods of the present invention, such other therapeutic
agent{s) roay be admunistered prior o, simultaneously with, or following the
administration of the inventive compounds. The present invention also provides
pharmaceutical compositions capable of treating TLR7/8/9 receptor-associated
conditions, including [L-1 family receptor-mediated diseases as described above.

The inventive compositions may contain other therapeutic agents as described
above and may be formulated, for example, by emploving conventional solid or liquud
vehicles or diluents, as well as pharmaceutical additives of a type appropriate to the mode
of desired admirustration (e.g., excipients, binders, preservatives, stabilizers, flavors, etc.)
according to techniques such ag those well known in the art of pharmaceutical
formulation.

Accordingly, the present invention further includes compositions comprising one
or more compounds of Formula (1) and a pharmaceutically acceptable carrier.

A "pharmaceutically acceptable carrier” refers to media generally accepted in the
art for the delivery of biologically active agents to animals, in particular, mammals,
Pharmaceutically acceptable carriers are formulated according to a number of factors well

within the purview of those of ordinary skill in the art. These include without limitation
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the tvpe and nature of the active agent being formulated; the subject to which the agent-
containing composition is to be adminisiered; the intended route of administration of the
composttion; and, the therapeutic indication being targeted. Pharmaceutically acceptable
carriers include both agueous and non-aqueous liguid media, as well as a variety of solid
and semi-sohid dosage forms. Such carriers can include a number of different ingredients
and additives in addition to the active agent, such additional ingredients being included in
the formulation for a variety of reasons, e g.. stabilization of the active agent, binders,
etc., well known to those of ordinary skill in the art. Descriptions of suitable
pharmaceutically acceptable carners, and faciors invelved in their selection, are found in
a variety of readily available sources such as, for example, Remingfon’s Pharmaceutical
Sciences, 17th Edition (1985), which is incorporated herein by reference in 1S enfirety.

Compounds in accordance with Formula (I can be administered by any means
suitable for the condition to be treated, which can depend on the need for site~specific
treatment or quantity of Formula (I} compound to be delivered.

Also embraced within this invention is a class of pharmaceutical compositions
comprising a compound of Formula (I} and one or more non~foxic, pharmaceutically-
acceptable carners and/or diluents and/or adjuvants (collectively referred to herein as
“carrier” materials) and, if desired, other active ingredients. The compounds of Formula
(1} may be administerad by anv suitable route, preferably in the form of a pharmaceutical
composition adapted 1o such a route, and in a dose effective for the treatment intended.
The compounds and compositions of the present invention may, for example, be
administered orally, mucosally, or parenterally including intravascularly, intravenously,
intrapertioneally, subcutanecusly, intramuscularly, and intrasternally in dosage unit
formulations containing conventional pharmaceutically acceptable carriers, adjuvants,
and vehicles. For example, the pharmacewtical carrier may contain a mixture of mannitol
or lactose and microcrystalling cellulose. The mixture may contain additional
components such as a lubricating agent, e.g. magnesium stearate and a disintegrating
agent such as crospovidone. The carrer nuxture may be filled into a gelatin capsule or
compressed as a tablet. The pharmaceutical composition may be adminisierad as an oral
dosage form or an infusion, for example.

For oral adroinustration, the pharmaceutical coroposition may be in the form of, for

example, a tablet, capsule, liquid capsule, suspension, or liquid. The pharmaceutical
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composition is preferably made i the form of a dosage unit containing a particular
amount of the active ingredient. For example, the pharmaceutical composition may be
provided as a tablet or capsule comprising an armnount of active ingredient in the range of
from about 0.1 to 1000 mg, preferably from about 0.25 to 250 mg, and more preferably
from about 0.5 10 100 mg. A suitable daily dose for a human or other mammal may vary
widely depending on the condition of the patient and other factors, but, can be determined
using rowtine methods.

Any pharmaceutical composition contemplated herein can, for example, be
delivered orally via any acceptable and suitable oral preparations. Exernplary oral
preparations, include, but are not limited to, for example, tablets, troches, lozenges,
agqueous and oily suspensions, dispersible powders or granules, emulsions, hard and soft
capsules, liquid capsules, syrups, and elixirs. Pharmaceutical compositions intended for
oral admunistration can be prepared according to any methods known in the art for
manufacturing pharmaceutical compositions intended for oral adnunistration. In order to
provide pharmaceutically palatable preparations, a pharmaceutical composition in
accordance with the invenfion can contain at least one agent selected from sweetening
agents, flavoring agents, coloring agents, demulcents, antiosidants, and preserving agents.

A tablet can, for example, be prepared by admixing at least one compound of
Formmila (I with af least one non-toxic pharmaceuiically acceptable excipient suitable for
the manufacture of tablets. Exemplary excipients include, but are not hmited to, for
example, nert diluents, such as, for example, calcium carbonate, sodium carbonate,
lactose, calcium phosphate, and sodium phosphate; granulating and disintegrating agents,
such as, for example, microcrysialline cellulose, sodium crosscarmellose, comn starch, and
alginic acid; binding agents, such as, for example, starch, gelatin, polyvinvi-pyrrolidone,
and acacia; and lubricating agents, such as, for example, magnesium stearate, stearic acid,
and talc. Additionally, a tablet can either be uncoated, or coated by known techniques o
either mask the bad taste of an unpleasant tasting drug, or delay disintegration and
absorption of the active ingredient in the gastrointestinal tract thereby sustaining the
effecis of the active ingredient for a longer period. Exemplary water soluble taste
masking materials, inclade, but are not hmited (o, hvdroxypropyl-methylcethulose and
hydroxypropvl-cellulose. Exernplary time delay materials, include, but are not limited to,

ethyl cellulose and cellulose acetate butyrate.
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Hard gelatin capsules can, for example, be prepared by mixing at least one
compound of Formula (F) with at least one mert solid diluent, such as, for example,
calcium carbonate; calcium phosphate; and kaohn.

Soft gelatin capsules can, for example, be prepared by mixing at least one
compound of Formula (1) with at least one water soluble carrier, such as, for example,
polvethylene glveol; and at least one ol medium, such as, for example, peanut oil, liguid
paraffin, and olive oil.

An agueous suspension can be prepared, for example, by admixing at least one
compound of Formula (I} with at least one excipient suitable for the manufacture of an
agueous suspension. Exemplary excipients suitable for the manufacture of an aqueous
suspension, include, but are not limited to, for example, suspending agents, such as, for
example, sodium carboxymethylcellulose, methyvicelulose, hydroxypropyimethyi-
cellulose, sodium alginate, alginic acid, polyvinvl-pyvrrolidone, gum tragacanth, and gum
acacia; dispersing or wetling agenis, such as, for example, a naturally-occurring
phosphatide, e.g., lecithin; condensation products of alkylene oxide with fatty acids, such
as, for example, polyoxvethylene stearate; condensation products of ethylene oxide with
long chain aliphatic alcohols, such as, for example heptadecaethviene-oxycetanol;
condensation products of ethviene oxide with partial esters derived from fatty acids and
hexitol, such as, for example, polyoxvethviene sorbitol monooleate; and condensation
products of ethylene oxide with partial esiers derived from fatty acids and hexitol
anhydndes, such as, for example, polvethylene sorbitan monooleate. An aqueous
suspension can also contain at least one preservative, such as, for example, ethyl and n-
propyl p-hydroxvbenzoate, al least one coloring agent; af least one flavoring agent; and/or
at least one sweetening agent, including but not imited to, for example, sucrose,
saccharin, and aspartame.

Gily suspensions can, for example, be prepared by suspending at ieast one
compound of Formulda (1) in either a vegetable oil, such as, for examiple, arachis oil; olive
oil; sesame otl; and coconut oil; or in mineral oil, such as, for example, iqud paraffin.
An oily suspension can also contain at least one thickening agent, such as, for example,
beeswax; hard paraffin; and cetyl alcohol. In order to provide a palatable oilv suspension,
at least one of the sweetening agents already described hereinabove, and/or at least one

flavoring agent can be added 1o the oilv suspension. An oily suspension can further
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contain at least one preservative, including, but not limmted to, for example, an anti-
oxidant, such as, for example, butyviated hydroxyanisol, and alpha-tocopherol.

Dispersible powders and granules can, for example, be prepared by adonuxing at
least one compound of Formula (I} with at least one dispersing and/or wetting agent; at
least one suspending agent; and/or at least one preservative. Swuitable dispersing agents,
wetting agents, and suspending agents are as already described above. Exemplary
preservatives include, but are not imited to, for example, anti-oxidants, e.g., ascorbic
acid. In addition, dispersible powders and granules can also contain at least one
excipient, mcluding, but not hmited to, for example, sweetening agents; flavoring agents;
and coloring agents.

An emulsion of at least one compound of Formula (1) thereof can, for example, be
prepared as an oil-in-water emulsion. The otly phase of the emmlsions comprising
compounds of Formula (1) may be constituted from known ingredients in a known
manner. The oil phase can be provided by, but is not irmted to, for example, a vegetable
oil, such as, for example, olive oil and arachis oil; a mineral oil, such as, for example,
liquid paraffin; and muxtures thereof. While the phase may comprise merely an
emulsifier, it may comprise a mixture of at least one emulsifier with a fat or an oil or with
both a fat and an oil. Suitable emulsifying agents include, but are not limited to, for
example, naturallv-cccurring phosphatides, e.g., sov bean lecithin; esters or partial esters
derived from fatty acids and hexstol anhydrides, such as, for example, sorbitan
monooleate; and condensation producis of partial esters with ethvlene oxide, such as, for
example, polvoxyethviene sorbitan monooleate. Preferably, a hvdrophilic enmdsifier is
included together with a lipophilic emulsifier which acis as a stabilizer. It s also
preferred to include both an ol and a fat. Together, the emulsifier(s) with or without
stabilizer(s) make-up the so-calied emmilsifying wax_ and the wax together with the oil and
fat make up the so-called enulsifying ointment base which forms the oily dispersed phase
of the crearmn formulations. An emulsion can also contain a sweelening agent, a flavoring
agent, a preservative, and/or an antioxidant. Emulsifiers and emulsion stabilizers smitable
for use in the formulation of the present invention include Tween 60, Span 80, cetostearyl
alcohol, mynistyt aleohol, glveervl monostearate, sodium lauwry! sulfate, glyceryl
distearate alone or with a wax, or other materials well known in the art.

The compounds of Formula (1) can, for example, also be delivered intravenousiy,
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subcutaneously, and/or intramuscularly via any pharmaceutically acceptable and suitable
injectable form. Exemplary injeciable forms include, but are not himited to, for example,
sterile agueous solutions comprising acceptable vehicles and solvents, such as, for
example, water, Ringer’s solution, and isotonic sodium chloride solution; sterile oil-in-
water microemulsions; and agueous or oleaginous suspansions.

Formulations for parenteral adnunisiration may be in the form of agueous or non-
aqueous isotonic sterile injection solutions or suspensions. These solutions and
suspensions may be prepared from sterile powders or gramuiles using one or more of the
carriers or diluents mentioned {or use in the formulations for oral adminstration or by
using other suitable dispersing or wetting agents and suspending agents. The compounds
may be digsolved in water, polvethylene glvcol, propylene glveol, ethanol, com ail,
cottonseed oil, peanut oil, sesame oil, benzyl alcohol, sodium chloride solution,
tragacanth gum, and/or various buffers. Other adjuvants and modes of adnunistration are
well and widely known in the pharmaceutical art. The active ingredient mav also be
admunistered by injection as a composition with suitable carriers including saline,
dextrose, or water, or with cyclodexinn (e Captisol}, cosolvent solubilization (ie.
propviene glycol) or micellar solubilization (1.e. Tween 80).

The sterile injectable preparation mayv also be a sterile injectable solution or
suspension in a non-toxic parenterally acceptable diluent or solvent, for example as a
solution in 1,3-butanediol. Among the acceptable vehicles and solvents that moay be
emploved are water, Ringer’s solution, and isotonic sodium chloride solution. In
addition, sterile, fixed oils are conventionally emploved as a solvent or suspending
medium. For this purpose any bland {ixed o1l may be employed, mcluding synthetic
mono- or diglveerides. In addition, fatty acids such as oleic acid find use in the
preparation of injectables.

A sterile injectable oil-in-water microenmlsion can, for example, be prepared by
1} dissolving at least one compound of Formula (1) in an oily phase, such as, for example,
a mixture of sovbean o1l and lecithin; 2) combining the Formula (1) containing o1l phase
with a water and glycerol mixture; and 3} processing the combination to form a
microemulsion.

A sterile aqueous or oleaginous suspension can be prepared in accordance with

methods already known in the art. For example, a sterile aqueous solution or suspension
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can be prepared with a non-toxic parenterally-acceptable diluent or solvent, such as, for
example, 1,3-butane diol; and a sierile oleaginous suspension can be prepared with a
sterile non-~toxic acceptable solvent or suspending medium, such as, for example, stenle
fixed oils, e.g , synthetic mong- or diglycerides; and fatty acids, such as, for example,
oleic acid.

Pharmaceutically acceptable carriers, adjuvants, and vehicles that may be used in
the pharmaceutical compaositions of this invention include, but are not limited to, ton
exchangers, alumina, aluminum stearate, lecithin, self-emulsifving drug delivery systems
(SEDDS) such as d-alpha-tocopherol polvethyleneglycol 1000 succinate, surfactants used
n pharmaceutical dosage forms such as Tweens, polyethoxviated castor oil such as
CREMOPHOR surfactant (BASF), or other sinmlar polymeric delivery matrices, serum
proteins, such as human serum albumin, buffer substances such as phosphates, glvcine,
sorbic acid, potassium sorbate, partial glyceride mixtures of saturated vegetable faity
acids, water, salts or elecirolyies. such as protamine sulfate, disodium hydrogen
phosphate, potassium hydrogen phosphate, sodium chioride, zinc salts, colloidal silica,
magnesium trisiticate, polyvinyl pyrrolidone, cellulose-based substances, polvethylene
glycol, sodium carboxymethylcellulose, polvacrylates, waxes, polvethviene-
polvoxypropylene-block polymers, polyethylene glycol and wool fat. Cvclodexiring such
as alpha-, beta-, and gamma-cyclodexinn, or chemically modified derivatives such as
hydroxyalkyicyclodextrins, including 2- and 3-hvdroxypropyl-cyclodextrins, or other
solubtiized derivatives may also be advantageously used to enhance delivery of
compounds of the formulae described herein.

The pharmaceutically active compounds of this invention can be processed in
accordance with conventional methods of pharmacy to produce medicinal agents for
administration to patients, including humans and other mamimals. The pharmaceutical
compositions may be subjected to conventional pharmaceutical operations such as
sterilization and/or may contain conventional adjuvants, such as preservatives, stabilizers,
wetting agents, emulsifiers, buffers etc. Tablets and pills can additionally be prepared
with enteric coatings. Such compositions may also comprise adjuvants, such as wetting,
sweetening, flavoring, and perfurming agents.

The amounts of compounds that are administered and the dosage regimen for

treating a disease condition with the compounds and/or compositions of this invention
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depends on a variety of factors, including the age, weight, sex, the medical condition of
the subject, the type of disease, the severity of the disease, the roule and frequency of
administration, and the particular compound employed. Thus, the dosage regimen may
vary widely, but can be determined routinely using standard methods. A daily dose of
about 0.001 1o 100 mg/kg body weight, preferably between about 0.0025 and about 3¢
mg/kg body weight and most preferably between about 0.005 to 10 mg/kg body weight,
may be appropriate. The daily dose can be administered in one to four doses per day.
(ther dosing schedules include one dose per week and one dose per two day cvele.

For therapeutic purposes, the active compounds of this mvention are ordinanly
combined with one or more adjuvants appropriate to the indicated route of admunistration.
It administered orally, the compounds may be admixed with lactose, sucrose, starch
powder, cellulose esters of alkanoic acids, celiulose alkyl esters, tale, stearic acid,
magnesium stearate, magnesium oxide, sodium and calciurn salts of phosphoric and
sulfuric acids, gelatin, acacia gum, sodium alginate, polyvinyipyrrolidone, and/or
polyvinyl alcohol, and then tableted or encapsulated for convenient administration. Such
capsules or tablets may contain a confrolled-release formudation as may be provided in a
dispersion of active compound i hydroxypropyimethyl cellulose.

Pharmaceutical compositions of this invention comprise at least one compound of
Formula (1) and optionally an additional agent selected from any pharmaceutically
acceptable carrier, adjuvant, and vehicle. Alternate composttions of this invention
comprise a compound of the Formula (1) described herein, or a prodrug thereof, and a
pharmaceutically acceptable carrier, adjuvant, or vehicle.

The present invention also encompasses an article of mamifacture. As used
heremn, article of manufacture 15 mtended to mclude, but not be Timuied 1o, kits and
packages. The article of manufacture of the present invention, comprises: {a} a first
coniainer; (b} a pharmaceutical composition located within the first container, wherein the
composifion, comprises: a first therapeutic agent, comprising: a compound of the present
mvention or a pharmaceutically acceptable salt forra thereof, and (¢} a package msert
stating that the pharmaceutical composition can be used for the {reatment of an
mflammmnatory disorder and/or an autoimmune disease {as delined previcusly). In another
embodiment, the package insert states that the pharmaceutical composition can be used in

combination (as defined previously) with a second therapeutic agent to treat an
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inflammatory disorder and/or an autoimmune disease. The article of manufacture can
further comprise: {d) a second container, wherein components (a) and (b) are located
within the second container and component {¢) 15 located within or outside of the second
comtainer. Located within the first and second containers means that the respective
container holds the ttem within its boundaries.

The first container s a receptacle used to hold a pharmaceutical compaosition.
This container can be for manufacturing, storing, shipping, and/or individual/bulk selling.
First container is intended to cover a botile, jar, vial, flask, svringe, tube {e.g., for a cream
preparation), or any other contamer used to manufacture, hold, store, or distribute a
pharmaceutical product.

The second container is one used to hold the first container and, optionally, the
package insert. Examples of the second container include, but are not limited to, boxes
{e.g.. cardboard or plastic), crates, cartons, bags (e.g , paper ot plastic bags), pouches, and
sacks. The package insert can be physically attached to the ouiside of the first container
via tape, glue, staple, or another method of attachment, or it can rest inside the second
container without any physical means of attachment to the first container. Aliernatively,
the package insert 15 located on the owtside of the second container. When located on the
outside of the second container, 1t is preferable that the package insert is physically
attached via tape, glue, staple, or another method of attachment. Alternatively, it can be
adjacent 1o or touching the outside of the second container without being physically
attached.

The package insert is a label, tag, marker, etc. that recites information relating to
the pharmaceutical composttion located within the first container. The information
recited will usually be determined by the regulatory agency governing the area in which
the article of manufacture is 10 be sold {2 g., the United States Food and Drug
Administration). In one embodiment, the package insert specifically recites the
indications {or which the pharmaceutical composition has been approved. The package
insert may be made of any material on which a person can read information contained
therein or thereon. For example, the package insert is a printable material (e.g., paper,
plastic, cardboard, foil, adhesive-backed paper or plastic, etc.) on which the desired

information has heen formed {e. g., printed or applied).
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METHODS OF PREPARATION

The compounds of the present invention can be prepared i a number of ways well
known fo one skilled in the art of organic synthesis. The compounds of the present
mvention can be synthesized using the methods described helow, together with synthetic
methods known in the art of synthetic organic chemistry, or variations thereon as
appreciated by those skilled in the art. Preferred methods include, but are not Himuted to,
those described below. All references cited herein are hereby incorporated in their
entirety by reference.

The compounds of this invention may be prepared using the reactions and
techniques described in this section. The reactions are performed 1n solvents appropriate
to the reagents and materials emploved and are suitable for the transformations being
effected. Also, in the description of the synthetic methods described below, it is to be
understood that all proposed reaction conditions, including choice of solvent, reaction
atmosphere, reaction temperature, duration of the experiment and work up procedures, are
chosen to be the conditions standard for that reaction, which should be readily recognized
by one skilled in the art. ¥ is undersiood by one skilled in the art of organic svnthesis that
the functionality present on various portions of the molecule must be compatible with the
reagents and reactions proposed. Such restrictions to the substituents that are compatible
with the reaction conditions will be readily apparent to one skilled in the art and alternate
methods must then be used. This will sometimes require a judgment to modify the order
of the synthetic steps or to select one particular process scheme over another in order to
obtain a desired compound of the invention. It will also be recognized that another major
consideration in the planning of any synthetic rouie in this field is the judicious choice of
the protecting group used for protection of the reactive functional groups present in the
compounds described in this invention. An authoritative account describing the many
alternatives to the trained practitioner 1s Greene and Wuts {Profective Groups In Organic

Synthesis, Third Edition, Wiley and Sons, 1999},

EXAMPLES
Preparation of compounds of Formuda (1), and itermediates used in the
preparation of compounds of Formula (1), can be prepared using procedures shown in the

following Examples and related procedures. The methods and conditions used in these
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examples, and the actual compounds prepared in these Examples, are not meant to be
Limiting, but are meant to demonstrate how the compounds of Formuila (I) can be
prepared. Starting materials and reagents used in these examples, when not prepared by a

procedure described herein, are generally etther commercially available, or are reported in

the chemical literature, or may be prepared by using procedures described in the chemical
literature.
ABBREVIATIONS
Ac acetyl
ACN acetonitrile
AcOH acetic acid
anhyd. anhvdrous
aq. agueous
Bn benzyi
Bu butyl
Boc teri-butoxy carbonyl
Ccv Colunn Volumes
DCE dichloroethane
DCM dichloromethane
DMAP dimethylaminopvridine
DMF dimethyiformamide
DMSO dimethyisulfoxide
EDC 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochlioride
EtOAc ethyl acetate
Et ethyl
EtOH ethanol
Horte hydrogen
h hrorhrs  hour(s)
HCTU O-(6-Chlorobenzotriazol-1-y)-N NN N -tetramethyluronium
hexafluorophosphate
hex hexane
i iSO
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IPA
HOAc
HCl
HPLC
LC

M

mM
Me
MeOH
MHz
min,
mins
Mt
MS
nor N
NBS
nm

nM
NMP
Pd/C
PdClz{dppfh
PA{(PPha)s
Ph
PPhs;
Pr

PSi
PyBOP
Ret Time
sat.
SFC
TFA

1sopropyl alcohol
acetic acid
hydrochloric acid
high pressure liquid chromatography
hiquid chromatography
molar

millimolar

methyl

methanol

megahertz

minute(s)

rmnute(s)

(M+H)'

mass spectrometry
normal
n-bromosuccinimide
nanometer

nanomolar
N-methylpyrrolidine

palladivm on carbon

{1, 1"-his(diphenyiphosphino}ferrocene]dichloropaliadium(l}

tetrakis(triphenyiphosphine)palladium

phenyl

triphenyiphosphine

propyl

pounds per square inch
bromotripyrrolidinophosphonium hexafluorophosphate
retention time

saturated

supercritical flutd chromatography

triethylamine

trifluoroacetic acid
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THF tetrahy drofuran

Analytical and Preparative HPLC conditions:

QC-ACN-AA-XB: Columm: Waters Acquity UPLC BEH C18, 2.1 x 30 mum, 1.7 pm
particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammontum acetate;
Mohbile Phase B: 95:5 acetonitrile:water with 10 mM anwmonium acetate; Temperature:
50 °C; Gradient: 0-100% B over 3 minutes, then a 0.75-minute hold at 100% B; Flow: 1.0
mb/min; Pelection: UV a1 220 nm.

QC-ACN-TFA-XB: Column: Waters Acquity UPLC BEH CI8, 2.1 < 50 mam, 1.7 um
particies; Mobile Phase A: 5:95 acetoratnlerwater with 0.1% trifluoroacetic acid; Mobile
Phase B: 955 acetonitrile;water with 0.1% trifluoroacetic acid; Temperature: 50 °C;
Gradient: 0-100% B over 3 minutes, then a 0.75-minute hold at 100% B; Flow: 1.0
mb/ming Betection: UV at 220 nim.

Method Al: L3 Acquity: Colunmu: (LCMS) UPLC BEH C18, 2.1 x 30 mmy, 1.7 pym
particles; Mobile Phase: (A} water; (B) acetonitrile; Buffer: 0.05% TF A, Gradient Range:
2-98% B (040 1 min} 98%B (io 1.5 min) 98%-2% B (io 1.6 mun); Gradient Time: 1.6
min; Flow Rate: 0.8 mL/min; Analvsis Time: 2.2 nun; Detection: Detector 1: UV at 220

nm; Detector 2: MS (ESI).

Method Bi: L2 Aquity; Column: {LCMS) UPLC BEH C18, 2.1 x 50 mum, 1.7 um
particles; Mobile Phase: {A) water; (B} aceioniinle; Buffer: 0.053% TFA; Gradient Range:
2%-98% B (0 to 1 mun}, 98%-2% B (1o 1.5 min};, Gradient Time: 1.8 min; Flow Rate: 0.8
mb/min; Analysis Time: 2.2 min; Detection: Detector 1. UV at 220 nm; Detector 2. MS
(ESTY).

Method C1 SCP: Column: Waters Acquity UPLC BEH C18, 2.1 x 50 ram, 1.7 pru
particles; Mobile Phase A: 5:95 acetorutrile:water with 10 mM ammoniuim acetate;
Mobile Phase B: 95.5 acetonitrile:water with 10 mM ammoniom acetate. Temperature:
50 °C: Gradient: 0-100% B over 3 munuies, then a 0.75 munuie hold at 100% B; Flow:
1.11 mli/min; Detection: UV at 220 nm.

Method D1 SCP: Column: Waters Acquity UPLC BEH C18, 2.1 x 50 mm, 1.7 pm
particies; Mobile Phase A: 5:95 acetomirilerwaler with 0.1% trifluoroacetic acid; Mobile
Phase B: 95:5 acetonitrile:water with 0.1% trifluoroacetic acid; Temperature: 50 °C;

Gradient: 0-100% B over 3 minutes, then a (.75 minute hold at 100% B; Flow: 1.11
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mbL/min; Betection: UV at 220 nm.

Method D2 SCP: Column: XBridge C18, 19 x 200 mm, 5 wm particles; Mobile Phase A:
5:95 acetoninle: water with 10 mM ammonium acetate; Mobile Phase B: 935
acetonitrile: water with 10 mM ammonium acetate; Gradient: 10-50% B over 20 minutes,
then a 5 minute hold at 100% B; Flow: 20 mL/min. Detection: UV at 220 nm.

Method D3 SCP: Column XBridge C18, 19 x 200 mm, 5 wm particles; Mobile Phase A:
5:95 acetonitrile: water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitnile:
water with 0.1% trifluoroacetic acid; Gradient: 6-46% B over 20 minutes, then a 4-minute
hold at 100% B; Flow: 20 mL/min. Detection: UV at 220 nm.

Method E11PAC: Columm: Waters Xbridge C18 4.6 < 30 vrom 5 um particles; Mobile
Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 93:5
acetoratrile: water with 10 mM anunonium acetate. Temperature: 50 °C; Gradient: 0-
100% B over 1 nunute; Flow: 4 mbL/nun; Detection: UV at 220 nm.

Method F1 1PAC: Column: Waters Acquity BEH (18 2.1x50 mm 1.7 um particles;
Mobile Phase A: 5:95 acetonttrilerwater with 0. 1% tnifluorcacetic acid, Mobile Phase B:
95:5 acetonitrile:water with 0. 1% tnfluorcacetic acid; Temperature: 50 °C; Gradient: 0-
100% B over 2.20 minutes; Flow: (.800 mbL/min; Detection: UV at 220 nm.

(A): Columm-Ascentis Express C18 (50 x 2.1 mm-2. Tum) Mphase A: 10 oM NHyCOOH
n water: ACN (98:02); Mphase B: 10 mM NH4COOH in water: ACN (02:98), Gradient:
0-100% B over 3 minutes, Flow = 1 mL/min.

(By Waters Acquity BEH €18 (2.1 x 50 mmy 1.7 micron; Buffer: 5 mM ammonium
acetate pH 5 adjusted with HCOOH, Solvent A: Buffer: ACN {95:3), Solvent B:

Buffer: ACN (5:93), Method:%B: 0 nun~-3%: 1.1 nun -95%: 1.7 min-95%, Flow: 0.8
mb/min,

(C): Colurmn-~Ascentis Express C18 (50 x 2.1 mim-2.7umy) Mobile phase A: 0.1% HCOOH
in water; Mobile phase B: ACN. Temperature: 50 °C; Gradient: 0-100% B over 3
minutes; Flow rate; 1.0 mb/min.

(D) Kinetex XB-C18 (75 x 3 mum} 2.6 micron; Solvent A: 10 mM ammoniuim formate in
water: acetonitrile (98:02); Mobile Phase B: 10 mM ammonium formate in water:
acetonitrile (02:98); Temperature: 50 °C; Gradient: 0-100% B over 3 minutes; Flow rate:

1.1 mb/min; Detection: UV at 220 nm.
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{E}): Column: Ascentis Express C18 (50 x 2. 1)mm, 2. 7pum; Mobile Phase A: 5:95
acetonirile: water with 10 mM NHaOA¢, Mobile Phase B: 95:5 acetomirile: water with
10 oM NH1OAc; Temperature: 50 °C; Gradient: 0-100% B over 3 nunutes; Flow: 1.1
mb./min.

{F). Column: Ascentis Express C18 (50 x 2. 1ymm, 2. 7um; Mobile Phase A: 5:95
acetoniirile: water with 0.1% TFA; Mobile Phase B: 95:5 acetomtrile: water with 0.1%
TFA; Temperature: 50 °C; Gradient: 0-100%B over 3 mumutes; Flow: 1.1 mbL/min.

(G): Column: Waters Acquaty UPLC BEH Ci8 (2.1 x 30 mumj}, 1.7 micron; Solvent A=
100% water with 0.05% TFA; Solvent B = 100% acetonitrile with (1.05% TFA; gradient =
2-98% B over 1 nmunute, then a 0.5 nunute hold at 98% 8B; Flow rate: (.8 mL/man;
Detection: UV at 220 nm.

{(H): Column; Acentis Express C18 (50 x 2.1 mim) 1.7wm, Acentis €8 NH4COOH 5 mmn.
M, Mobile Phase A: 10 mM ammonium formate: ACN (98:2), Mobile Phase B: 10 mM
ammonium formate; ACN (2:98), gradient: 20%-100% B (0-4 min); 100% B (4-4 6 min};
Flow: 1 mL/min.

(D Colurmm: Sunfire C18 (4.6 x 150y mm, 3.5um; Mobile Phase A: 5:95 aceionitrile:
water with 0.03% TFA; Mobile Phase B: 95:5 acetonitrile: water with 0.05% TFA;
Temperature: 50°C; Gradient:10-100%B over 12 minutes; Flow:1 mi/min.

(3) Column: Sunfire C18 (4.6 x 150)mm, 3.5 um; Mobile Phase A: 5:95 acetonitrie:
water with 0.05% TFA; Mobile Phase B: 95:5 acetonitrile: water with 0.05% TFA,

(K} Waters Acquity SDS,

Mobile Phase: A water B: ACN; 5%-95%B in 1 min, Gradient Range: 50%-98% B (-
(.5 mun); 98%B (0.5 min-1 min); 98%-2% B (1-1.1 ymun); Run time: 1.2 man; Flow Rate:
0.7 mL/man; Analysis Time: 1.7 mun; Detection: Detector 1: UV at 220 nm; Detector 2:
MS (ES™).

(L) Acquity UPLC BEH CI8 (3.0 x 50 mm} 1.7 um. Buffer: 5 mM ammoniuom acetate
Mobile phase A: Buffer: ACN (95:5); Mobile phase B:Buffer: ACN (5:95) Method: %B: 0
min-20%:1.1 nun-90%:1.7 min-20%. Run time: 2.25 min; Flow Rate: 0.7 mL/min;
Detection: Detector 1. UV at 220 nm; Detector 2: MS (ES™).

(M) Kinetex SBCI8 (4.6 x 30 mm} 5 micron; Solvent A: 10 mM ammonium formaie in
water; acetonitrile (98:02); Mobile Phase B: 10 mM ammonium formate in water:

acetonitrile (02:98); Temperature: 50 °C; Gradient: 30-100% B (0-4 nun}, 100% B (4-4.6
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min), 100-30% B (4.6-4.7 min), 30% B (4.7-5.0 min}; Flow rate: 1.5 mL/min; Detection:
UV at 220 nm.

(N): Colunm-Ascentis Express C18 (50 x 2.1 nwo~2. 7y} Mphase A 10 oM NH:COOH
m water: ACUN (98:02); Mphase B 10 mM NH4COOH in water: ACN (02:98), Gradient:
0-100% B (0-1.7 munutes); 100% B {1.7-3 4 mimutes). Flow = 1 mL/min.

(O) Waters Acquity SDS Coluron BEH C18 (2.1 x 50 mm) 1.7 um. Phase A buffer in
water; Mphase B: buffer in ACN, Gradient: 20-98% B (0-1 25 minutes); 98% B (1 25-
1.70 minutes); 98%-2% B {1.70-1.75 minules}; Flow = 0.8 mL/min.

(P): Column: Xbridge BEH XP C18 (50 x 2. 1)mm, 2. 51um; Mobile Phase A: 5:95
acetomirile: water with 10 mM NH4OAc; Mobile Phase B: 93:5 acetonitrile: water with
10 mM NH4OAc; Temperature: 50 °C; Gradient: 0-100% B over 3 minutes; Flow: 1.1
mE/min.

(Q): Column: Xbridge BEH XP C18 (50 x 2. Dymm, 2.5um; Mobile Phase A: 595
acetontirile: water with 0.1% TFA; Mobile Phase B: 95.5 acetonitrile: water with 0.1%
TFA; Temperature: 50 °C; Gradient: 0-100%B over 3 mimutes; Flow: 1.1 mL/min.

{(T51): Cohumm: Waters Acquity UPLC BEH CI18 (2.1 x 50 mm), 1.7 mucron; Solvent A =
100% water with 0.05% TFA; Solvent B = 100% acetonitrile with 0.05% TFA; gradient=
2-98% B over 1 minute, then a 0.5 nunute hold at 98% B; Flow rate: 0.8 mL/min;

Detection: UV at 234 nm.

EXAMPLES 1 AND 2

4-{3-1sopropyl-2-(8-methoxy-{1,2,4{triazolo} 1,5-alpyvridin-6-vi}-1H-indol-3-y1}

cyclohexanamine:

(1-2)

Intermediate 1A 1 4-dioxaspiro[4.5]dec-7-en-8-vl influoromethanesulfonate

o
C @ow
O (1A)

To asolution of 1 .4-dioxaspirol[4 5idecan-8-one (10.0 g, 64.0 mmol} and N-
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phenyl-bis{influoromethanesulfonimide} {29.7 g, 83 mmol} in THF (1000 mL) ai -78 °C,
was added KHMDS (16.60 g, 83 munol}, the resulting reaction mixture was slowly
brought to room temperature, stirred at same temperature for 16 h. The reaction nuxture
was quenched with cold water (300 mL), and extracted with ethy! acetate (2 x 500 mL),
combined organic layer was washed with water, brine, dried over sodium sulphate and
concentrated to afford crude compound. The crude material was purified by silica gel
chromatography on an ISCO instrument using 120 g silica column, compound was eluted
with 15% ethvi acetate in peiroleum ether, the fraction was collected and concentraied to
afford 1,4-dioxaspiro[4.S}dec-7-en-8-yHrifluoromethanesulfonate {12.0 g, 41.6 mmol,
65% vield) as a colorless liquid. "H NMR (400 MHz, CDCIs) § ppm 5.67-5.65 (m, 1H),
4.02-3.95 (m, 4H), 2.55-2.52 {m. 2H). 2.51-2.40 (T, 2H). 1.92-1.89 (m, 2H).

Intermediate 1B: 5-bromo-3-isopropyi~1H-indole

HiC .
CH,

N

o

H (1B}

Br

To asolution of trichloroacetic acid (43.8 g, 268 mmol) and triethylsilane (86 mL,
336 mmol) 1n toluene (500 mb.) at 70°C was added a solution of 5-bromo-1H-ndole (35.0
2. 179 mmol} in foluene (150 mL) and acetone (63.5 mL, 893 mmol) for 35 min, the
mixfure was further heated to 90 °C, continued stirring for 14 h. The reaction mixture
was slowly quenched with cold water, brought to basic with 10% agqueous NaHCO:
solution and exiracted with ethyl acetate (3 X 500 mL), the combined organic lavers were
washed with water {500 mL) followed by brine solution (50 mL), dried over NaxS(04 and

concentrated to atford crude compound. The crude material was purified by silica gel
with 15% ethyl acetate in hexane, the fractions were collected and concentrated to afford
S-bromo-3-isopropyl-1H-indole (32.0 g, 134 mmol, 75% vield} as light brown liguid.

LCMS retention time 3.10 nun [G], MS (E") m/z: 238.0 (M)

Intermediate 1C: 3-isopropyl-5-(4,4,5,5-tetramethyi-1,3 2-dioxaborolan-2-yi)- 1 H-indole
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(1€}

To a degassed solution of 5-bromo-3-isopropyl-1H-indole {32.0 g, 134 mmol} and
bis{pinacolatojdiboron (BISPIN) (44.4 g, 175 mmol} in dioxane (800 mL) was added
PAC{dppf)-CH2Ch adduct (.78 g, 10.75 mimol} and potassium acetate (39.6 g, 403
mmol), the resulting mixture was stirred at 95 °C for 14 h in a sealed tube. The reaction
mixture was diluted with ethyl acetate, filtered and washed with excess ethyl acetate,
combined organic layer was dried over sodium sulphate and evaporaied to afford crude
compound. The crude material was purified by sihica gel chromatography on an ISCO
mstrument using 240 g stlica column, compound was eluted with 15% ethy! acetate in
petroleum ether to afford 3-isopropyl-5-(4.4.5, 5-tetramethyl-1,3,2-dioxaborolan-2-y1}-
IH-indole (26.0 g, 91 mmol, 68% vield) as a white solid. LCMS retention time 3.9%

min, (D) MS m/z: 2861 (M+H}.

Intermediate 1D: 3-isopropyl-5-(1,4-dioxaspiro{4. S}dec-7-en-8-y1}-1H-indole

{(1D)

To a degassed solution of 3-isopropyl-3-(4.4,5 5-tetramethyi-1,3,2-dioxaborolan-
2-yi}-1H-indole (0.0 g, 316 mmol) and 1.4-dioxaspirof4.5]dec-7-en-8-y1
triflucromethanesul{onate (109 g, 379 mwmol) in mixture of dioxane (2000 mL), waler
(300 mlL}, were added PAChxdppf)~-CH2Clz adduct (15.46 g, 18.93 mmol) and potassium
phosphate dibasic (165 g, 947 mmeol}, the resulting mixture was stirred at 95 °C for 16 h.
The reaction mixture was diluted with ethvl acetate, fillered and washed with excess ethyl
acetate, combined organic layer were washed with water, brine, dried over sodium
sulphate and evaporated to afford crude compound. The crude material was purified by
stlica gel chromatography on an ISCO instrument using 240 g silica column, compound

was eluted with 40% ethyl acetate wn petroleum ether, the fractions were collected and

j
W
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concentrated 1o afford 3-isopropyl-5-(1,4-dioxaspiro|4.5{dec-7-en-8-vi}-1H-indole (70.0
g, 235 mmol, 75 % yield) as a light vellow solid. LCMS retention time 1.44 moin (L) MS

m/z 298.4 (M+H).

Wh

Intermediate 1E: 3-isopropyl-5-(1.4-dioxaspiro|4. 5{decan-8-vi}-1H-indole

(O HsC
5 o CHy

<

N
H (1E)

To a degassed mixture of 3-1sopropyl-5-(1 4-dioxaspiro[4.5]dec-7-en-8-vi)- 1 H-~
indole {70.0 g, 235 mmol} in methano! (200 mL},was added Pd/C (25.05 g, 235 mmol),
the resulting mixture was stirred at room temperature for 6 h under hy drogen gas bladder

10 pressure. The reaction mixture was filtered and washed with excess methanol and THF,
combined organic layer was evaporated to afford 3-isopropvi-5-{1 4-dioxaspirof4.5]
decan-8-y1)-1H-indole (60.0 g, 200 mmol, 85 % vield} as a light brown solid compound.

LCMS retention fimne 2.84 min [G] MS m/z: 300.2 (M+H).

[
W

Intermediate 1F: 2-bromo-3-isopropyl-5-(1,4-dioxaspiro}4. 5idecan-8-yi}-1H-indole

(1F)
To asolution of 3-1sopropyi-5-(1, 4~dioxaspiro{4.5 |decan-R-y)-1H-indole (30.0 g,
100 mmoly in DCE (2000 mL) at 0 °C was added slowly NBS (17.83 g, 100 mmol) in
DCE {800 mL), stirred at same temperature for 2 h. The reaction was quenched with cold
20 water. The reaction mixture was stirred for 15 min, the organic layer was separated, dried
over sodium sulphate and concentrated to afford crude compound. The crude material
was purified by silica gel chromatography on an ISCO instrument using 240 ¢ silica
column, compound was eluted with 15% ethyl acetate in petroleum ether, the product

fractions were collected and concentrated to afford 2-bromo-3-1sopropyl-5-(1.4-

W

dioxaspirol4. 5{decan-8-yi}-1H-indole {17.0 g, 44 9 mimol, 45% yieid) as a light brown

b2
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solid. LCMS Reatention time 1.61 min (L} MS m/z: 3803 (M+2H).

Intermediate 1G: 6-(3-1sopropyl-3-(1,4-dioxaspirof4.5]decan-8-y1)~-1H-indol-2-v1)-8-

methoxy-{1,2 4}iriazolof 1, 5-alpyridine

Ct) HaC,
O 1 ) C’“CH3
N
R
5 H NT (G

To a degassed sohution of 2-bromo-3-isopropyl-5-(1,4-dioxaspiro]|4. 5 [decan-8-v1}-
IH-indole (5.0 g, 13.22 munol) and 8-methoxy-6-(4,4.5 S-tetramethyl-1,3,2~-dioxaborolan-
2-vi}-{1,2.,4] triazolo{1,5-ajpyridine (5.82 g, 21.15 mmol) in dioxane (200 mL) and water
(35.0 wol) were added PACAdppf)-CH2Clz adduct (1.079 g, 1.322 wmimol) and potassiom
10 phosphate dibasic (6.91 g, 39.7 ramol} at room terperature, the resulting nuxture was
stirred at 95 °C for 4 h in a sealed tube. The reaction nuxture was diluted with ethyl
acetate, filtered and washed with excess ethyi acetate, combined organic layer was
washed with water, brine, dried over sodium sulphate and evaporated to afford crude.

The crude material was purified by silica gel chromatography on an ISCO instrument

15 using 120 g silica column, compound was eluted with 80%-100% ethyl acetate in
petroleum ether {o afford 6-(3-isopropyl-5-(1,4-dioxaspiro [4.5]decan-8-y1}-1H-indol-2-
yi}-8~-methoxy-[1,2.4] tnazolof 1, 5-ajpyridine (5.0 g, 11.20 mmol, 85% yield) as an off-
white solid. LUMS retention time 1.38 min [L]. MS m/z; 447 6 (M+H).

20 The following Intermediates were prepared according to the general procedure

used to prepare Intermediate 1G.

Table 1
Ret
interme Mol | LCMS . HPLC
. Structure ) Time
diate Wit MH" | Method
(i)
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INT-

430.5 | 4316 1.48 L
1G-2
INF-

44456 | 4456 1.51 L
1G-3

Intermediate 1H: 4-(G-isopropyl-2-(8-methoxy-[1,2,4}triazolof 1,5-a]pyridin-6-y - 1H-
indol-5-ylhjcyclohexanoune:

Q

(15)

5 To a solution of 6-(3-1sopropyi-53-(1. 4-dioxaspiro{4.5]decan-8-y1}-1H-indol-2-vi}-
8-methoxy-{1,2.4triazolo|1,5-alpyridine (5.0 g, 11.20 mmol} in BCM (100 mL} at 0 °C,
was added TFA (21.57 mL, 280 romol) then stirred at room temperature for 12 b The
volatiles were evaporated and dried under vacuum, then brought to basic with saturated
NaHCOs solution and extracted with CHCl3 (2 x 200 ml}, washed with water, brine, the

10 organic layer was dried over sodium sulphate and concenirated (o afford 4-B-isopropyl-
2-(8-methoxv-{1.2.4itriazolo{ 1, 5-alpyridin-6-y1}-1H-indol-5-yljevelohexanone (4.0 g,
9.94 mmol, 9% vield) as a brown solid. LCMS retention time 1.24 min [L]. MS m/z:
403.6 (M+H).

15 Examples 1 and 2:
A solution of 4-(3-isopropyi-2-(8-methoxy-{ 1,2, 4{triazolol 1,5-ajpyridin-6-y - 1H-
mdol-5-v1} cyclohexanone (0.150 g, 0.373 mmol), ammonium acetaie (0.287 g, 3.73
mmol}, ammomum chloride (0.199 g, 3.73 numol) and acetic acid (2.133 pl, 0.037 mumol}
m DMF (3.0 mL), and THF (3.0 mL) solvent mixture was stirred at room temperature for
20 8h. Then was added sodium cvanoborohydride (0.035 g, 0.559 mumol) at 0 °C, the
resulting reaction mixture was stirred at room temperature for 16 h. Concentrated the
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reaction mass, the residue was dissolved with excess DCM, washed with water, brine,
organic laver was dried over sodium sulphate and concentrated to afford crude. The
crude material was purified by preparative HPLC, using method D2 to separate both cis
and trans 1somers, the fractions containing the desired compounds was collected and dried
using a Genevac centrifugal evaporator.

Exarmple 1 (Isomer 1): (0.044 g, 29 % vield) as a white solid. LCMS retention
time 1.57 min. (E) MS m/z: 404.1 (M+H); 'H NMR (400 MHz, METHANOL-d4) & ppm
8.56-839 (m, ZH), 7.68-7.59 (m, 1H), 7.41-732 (m, 1H), 7.28-7.20 {m, 1H}, 7.15-7.02
(m, 1H), 4.18 (s, 311}, 3.47-3.21 (m. 1H), 2.73-2.60 (m, TH), 2.26-2. 17 (m, 2H), 2.15-2.03
(m, 2HD), 1.81-1.60 (m, 4H), 1.56 (d, J=7.1 Hz, 6H), 1.39-1.24 (m, 1H).

Example 2 (Isomer 2): {0.001 g, 0.892 mmol, 1 % vield} as a white solid. LUMS
retention time 1.42 min (E) MS nv/z: 404.1 (M+H), 'H NMR (400 MHz, METHANOL-
ds) & ppm 8.52-8.37 (m, 2H), 7.64 (5, 1H), 7.37 (d. J=8.6 Hz, 1H), 7.23 (s, 1H), 7.09 (4.
J=8.6 Hz, 1H). 4.23-4.09 (m, 3H), 3.75 (s, 1H), 3.46-3.37 (m, 3H).2.96-2.85 {m., 2H),
2.73 (br. 5., 3H}, 2.32-2.09 (m, 5H), 1.86-1.70 (m, 6H), 1.54 (4. J=7.1 Hz, 7H), 1.33 (1,
F=73 Hz, BH).

The following Examples were prepared according to the general procedure used to

prepare Examples 1 and 2.

Table 2
Ret
Ex. Mol | LCMS . HPLC
Structure , , Time
No. Wit MH" , Method
{min)

387.5 | 3882 1.47

g9}

387.5 | 3883 1.22

g9}
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(93}

361.2 1 3622 141 E

EXAMPLES 6 AND 7
N-tsopropyl-d-(3-isopropyl-2-(8-methoxy-| 1,2,4 [trtazolol 1. 5-alpyridin-6-y1}- 1 H-~indol-5-

vi-N-methvlcyclohexananine:

(6-7)

A solution of 4-(3-1sopropyl-2-(8-methoxy-{ 1,2, 4]triazolo] 1, 5-alpyridin-G-y1)- 1H-
indol-5-yljcyclohexanone {0.150 g, 0.373 mmol), N-methyipropan-2-amine {(0.136 g,
1.863 mmol) and acetic acid {2.133 ul, 0.037 mmol) in BDMF (3.0 mL} and THF (3.0 mL}
solvent mixture was stirred at room temperature for 8 h, then was added sodium
cvanoborohvdride (0.035 g, 0.559 mmol) at 0 °C, the resulting reaction nuxture was
stirred at room temperature for 16 h. The volatiles were evaporated, the residue was
dissolved with excess DUM, washed with water, brine, organic laver was dried over
sodium sulphate and concentrated to afford crude. The crude matenial was purified via
preparative LL/MS to afford both the isomers using method D2, the fractions containing
the desired product were combined and dried via centrifugal evaporation.

Example 6 (Isomer 1}): (3.0 mg, 2 % vield) as a pale solid. LCMS retention time
1.63 min. MS m/z: 4601 (M+H); TH NMR (400 MHz, METHANOL-ds) 8 ppm 8.42 (d,
J=1834 Hz, 2 H) 7.60 (br. 5., 1 H) 7.32 (d. J=8.80 Hz, 1 H) 7.21 (s, 1 H) 7.06 (d, J=8.31
Hz, 1H)Y 413 (s, 3H) 3.36-3.50 (m, 2 H) 2.94 (br. s.. 1 H) 2.61(d, }=12.23 Hz, 1 H) 2.43
(br. s, 3H)2.01-2.24 (m. 5 H) 1.89 (br. s, 1 H) 1.58-1.76 (m, 4 H) 1.52 (d. J=6.60 Hx. 6
H)1.29 (br.s.. 1 H) 1.21 (d, J=5.87 Hz, 6 H).

Example 7 (Isomer 2} (2.0 mg, 1% vield) as a pale solid. LCMS retention time
V.73 min. MS vz 4601 (M+HD); 'H NMR (400 MHz, METHANOL-d4) 8 ppm 8 37-
R.49 (m, 2H) 7.72 (s, 1 H) 7.29-7 38 (m, 1 H) 7.08-7.22 (m. 2 H) 413 (s. 3 H) 3.79(s. |
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H)3.34-3.51 (m, 2H) 2.80-3.00 (m, 3 H}2.14-239{m, S H) 2.03 (s, l H) 1.68-1.97 (m, 6
HY1.53(d, =685 Hz, 6 H) 1.29 (br. s, 1 H) 1.03-1.17 {m, 6 H).

The examples in Table 3 were prepared according to the general procedure used to

prepare Examples 6 and 7.
Table 3
Ret
Ex. Mol LCMS ) HPLC
N Structure 7 - Time
No. Wi MH* ‘ Method
{nun)
8 4416 442 4 1.47 E
9 441.6 442 .4 1.35 E
16 443.6 4443 1 1249 F
11 4436 4441 1.907 E
12 457.6 4581 | 2,138 P
Cily
™ CN—CH, - CHy
13 AN NN Qe 457.6 4581 2.365 P
i b N
Sy
H ‘N/
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14 441.6 4473 1.78 P
15 427 .6 4283 172 P
16 4276 4283 £S5 P
17 4416 4423 1.54 P

F
)
AN MO em. on
18 ()V ? - 'f____/o ) 479.6 4803 1.216 F
oayas
PN <\\\\—N'\j:f
H N
F
P
LN HsC
- G Ch
19 \(\j\/\ _{ 45_0 479.6 4803 | 2.395 E
L ~N Q\\mw)kf‘j
H NF
20 4596 460.1 1.425 P
21 461.6 4621 | 2.063 P

62



WO 2019/126113 PCT/US2018/066149
HOw
a , H3C\}/-L 3 o-CHs
22 J\T/\?, \'\ — 459.6 4601 1.608 P
EE\/,E\_N \\\___N/~=N
N »
F \_,\ '
“"N\E’\i MO _cH,  o-Cl 7 7
23 ey ,( ={_ 461.6 462.1 | 2.43%8 F
\/IJ\N \\E-“N/-:;'\{j
H \N-;J
24 477 .6 478.2 248 E
-
r:/%/‘\
! ‘,/N HaC
. T S N
25 NN N 477.6 478.2 2.77 E
[ e
/\N ::::;("
Hud g
HO—
s -
26 " \A(\’ Daal, 01 022 | 148 E
O i B a 501.7 502. 1. =
”\Ej\‘\ ar
Pue oH
HO
A
27 " ’\C Pars 5017 | 5022 | 159 | E
, i { Y 501 2.2 .58 :
"” et
N V=
Had oH
CHs
HaC~N
\
28 My S ony eon 500.7 | 5013 | 1211 F
SN Ry NS
bl >4 =
'\4’/'\?% > N‘Nﬁj
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Q
29 5006 | 5013 | 162 E
30 5007 | 5013 | 1051 F
31 5006 | 5012 | 1423 F
32 5007 | 5013 | 1371, E
SHs
HyC-N,
) :
33 C“TA\E Hcry  geomy 5007 | 5012 | 1802, E
\/\(\,—\ G
b TN =N
I B
L
F I ‘/N\ Hsc“‘;ﬂ—-CH:\ O-—-CHa
34 g 5076 | 5083 | 2.35 E
N N )
N
2
Pl N My _
THy  -GHs
35 200G N /,3 5076 | 5083 | 1328 F
e \\Lw =N
H ‘N""l
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36 4447 | 4453 | 1.74 E
37 4447 | 4453 | 1.97 B
38 $30.7 | 5313 | 13361 Q
39 5307 | 5313 | 14381 Q

o™
s N HiC, - .
40 HiC Y CHy  -Chy 5017 | 5022 | 1670 ©Q
NN
] W
HaC
A Hat . ‘
41 T TN, e S017 | 5022 | 25661 Q
”\%Lw’) Ny ‘j
H N
H3C~’\ ?\j H;C
vl i TN~CHy o-CHy
42 T\:\/ \H—S‘ 457.6 1 4582 | 1809 P
L \_ =N
N~ M N /\
M ‘N
HaG O
@/i\'\(\ MO cHy  g-CH:
43 T 4576 | 4583 | 1748 1 O
i - & AN
\4’ g N\N%
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44 4736 | 4742 1.78 E
45 473.6 | 4742 2.04 E
46 © 457.6 | 4583 1.2 3
47 4576 | 4583 1.29 Q
48 4716 | 4722 1.94 P
49 481.7 | 4823 1.93 E
50 481.7 | 4823 2.22 E
51 3756 | 3760 1.49 E

¢
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52 3756 | 3763 i.46 E
53 3806 | 3903 1.57 F
54 431.6 | 4323 2,16 E
33 4316 | 4323 2.49 E
56 401.6 | 4023 1.39 E
57 4436 | 4443 1.98 E
58 401.6 | 4023 1.48 E
59 443.59 | 4443 1.78 E
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H
N H:C
Ing o
60 N 4176 | 4183 | 19 E
N Y,
H CHs
N HiC
/”7/ v 7—»(’3!13 oH
O~J s
61 A /_<N 4176 4183 2.08 E
N A
H CHy
62 4296 4301 1.64 B
63 4296 430.2 §.58 E
64 459.6 460.2 §.69 E
65 445 6 4463 1.44 E
66 445 6 4463 1.525 E
67 467.6 468.1 2.14 E
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68 467.6 | 4681 2.38 E
69 473.6 | 4742 | 1.382 F
70 443.6 | 4442 1 1396 F
71 486.6 | 4873 | 1068 F
72 475.6 {1 4763 | 1.346 E
73 485.6 | 4863 1.34 E
74 481.6 | 4823 | 2253 E
73 3136 1 5143 ) 1391 F

6o
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76 4736 | 4742 | 1.433 F
77 4436 | 4443 | 1.309 E
74 486.6 | 4873 | 16856 E
79 4756 | 4761 | 1736 E
80 4856 | 4863 | 1.213 F
81 481.6 | 4823 | 1.284 F
82 5136 | 5143 | 1417 F
85 457.6 | 4582 1.79 E
T HE CHy
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86 4576 | 4583 | 202 3
87 4436 | 4442 | 1.57 g
88 4436 | 4442 | 1.64 B
B9 4156 | 4160 | 1.44 13
90 4596 | 4602 | 1.713 B
91 4156 | 4162 | 1.54 3
92 4716 | 4723 | 172 p
93 4716 | 4723 | 2.13 p
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94 4737 | 4743 1.45 P
93 4837 | 4841 1.93 E
) 485.6 | 486.2 1.82 P
99 4476 | 44833 | 1.790 P
100 447.6 | 4482 | 2.044 Q
101 4596 1 4603 128 P
102 4576 | 4583 1.67 P
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103 4576 | 4583 2.06 P
104 45396 | 4603 1.45 P
105 4296 | 4302 1.59 P
106 4737 | 4742 j.61 P

N
107 (/[N;O\@m 460.6 | 4613 | 1392 Q
I

108 4856 | 486.2 | 2202 P

109 oé[NHz \(\ NS 460.6 4612 | 1.764 P
E N SN
- N - A
H
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110 4856 | 4862 | 1.733 3
11 4296 | 4302 1.67 P
112 4737 | 4742 1.8 P
113 483.7 | 484.1 1.72 E
114 389.5 3903 1.67 E

EXAMPLES 115 AND 116
WN~{4-(3-isopropvi-2-{(&-methoxy-{1,2 4 jtriazolo{1,5-alpyvridin-6-y13-1H-indol-5-

vhcvelohexvilacetamide

eI N
NN
H N (115-116)

To asolution of 4-(3-1sopropyl-2-(8-methoxy-{ 1,2 4}triazolo| 1, 5-alpyridin-6-y1)-
1H-indol-5-yl)cyclohexanamine (0.100 g, 0.248 mmol} and TEA (0.173 mL, 1.239
74
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mmol) in BCM (10.0 mL), was added acetvi chloride (0.035 mL, 0.4%96 mmol} at 0 °C,
the resulting mixture was stirred at room temperature for 6 h. Conceniraled the reaction
mass, the residue was dissolved with excess DCM, washed with water, brine, organic
fayer was dried over sodium sulphate and concentrated to afford crude. The crude
material was purified via preparative LC/MS using method D2 to separate both the
1sorners, the fractions containing the desired product were combined and dried via
centrifuigal evaporation:

Example 115 (Isomer 1): (13.0 mg, 12% vield) as a pale solid. LCMS retention
tine 1.74 min (E) MS m/z: 446.1 (M+H): 'H NMR (400 MHz, METHANOL-d4) 3 ppm
844 (d, J=18 .8 Hz, 2H). 7.61 (s, 1H). 7.34 (d, }=8.3 Hz, 1H). 7.22 (s, 1H), 7.07 {d, }=8.6
Hz, 1H). 4.14 (s, 3H). 3.80 (s, 2H). 3.42-3.35 (m, 1H), 2.71-2.54 (m. 1H), 2.11-2.00 (m,
7H), 1.70 (4, J=14.7 Hz, 2H), 1.53 (4, }=7.1 Hz.,62H), 1.45 (d, J=12.7 Hz, 2H), 1.28-1.25
(m, 1H).

Example 116 (Isomer 2): (3.0 mg, 3% vield} as a pale solid. LOMS retention time
1.80 min (E) MS m/z: 446.1 (M+H); 'H NMR (400 MHz, METHANOL-d4) 8 ppm 8.44
(d, J=18.8 Hz, 2H), 7.67 (s, 1H), 7.35(d, J=8.6 Hz, 1H), 7.23 (s, 1H), 7.13(d, I=8.6 Hz,
1H), 4.18-4.04 (m, 4H), 3.80 (s, 1H), 3.43-3.36 (m. 2H), 2.69 (br_ s, 1H), 2.05-2.02 (m.
3H), 1.98-1.88 (m, 4H), 1.86-1.74 (m, 4H), 1.54 (d, J=6.8 Hz, 6H), 1.34-1.23 (m, 2H).

EXAMPLE 117
WN~{4-(3-isopropvi-2-{(&-methoxy-{ 1,2 4}triazolo{1,5-alpvridin-6-yii-1H-indol-5-

yvheyclohexyDmethanesulfonamide

(117)

To asolution of 4-(3-1sopropyi-2-(8-methoxy-[ 1,2, 4}trnazolo[1.5-a]pyridin-6-y1)-
1H-indol-5-yl)cyclohexanamine (0.100 g, 0.248 mmol), TEA (0.173 mL, 1.239 mmol} in
DCM (10.0 mL), was added methanesuifonyl chloride (0.039 mi, 0.496 mmol} at ¢ °C,
then stirred at room temperature for 6 h. Concentrated the reaction mass, the residue was

dissolved with excess DUM, washed with water, brine, organic layer was dried over
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sodium sulphate and concentrated to afford crude. The crude material was purified via
preparative LC/MS using method D2, the fractions containing the desired product were
combined and dried via centrifugal evaporation to afford N-(4-(3-1sopropyl-2~(8-
methoxy-{1,2,4{trazolo}1.5-ajpyridin-6-vi)}-1H-indol-5-ylicyclohexyl)
methanesulfonamide {16.0 mg, 14% vield). LCMS retention time 1.83 min.(E} MS m/Zz;
482 1 (M+H);, 'H NMR (400MHz, METHANOL-d) & ppm 8.47 (d, J=18.6 Hz, 1H), 7.64
(s, 1H), 7.36 (d, 1=8.3 Hz, 2H), 7.25 (s, 1H), 7.10 (d, J=8.6 Hz, 1H), 4.20-4.09 {m, 3H),
3.83 (s, 2H), 3.46-3.37 {m, 2H), 3.08-2.98 (m, 3H), 2.64 (¢, J=12.1 Hz, 2H), 2.21 (4,
J=10.3 Hz, 2H), 2.10-1.96 (m, 2H), 1.80-1.66 (m, 2H), 1.60-1.48 (m, 8H), 1.33 (s, 2H).

EXAMPLE 118
3,3, 3-trifluoro-MN-{4-(3-isopropyi-2-(8-methoxy-{ 1,2 4 jtriazolof i 5-ajpyndin-6-v)-1H-
mdol-3-yhcyclohexylpropananude
H

(118)

To asolution of 4-(3-isopropyi-2-{&-mathoxv-{ 1,2, 4}iriazolo]1,5-a]pyridin-6-y1}-
H-indol-5-y ey clohexanamine {0.100 g, 0.248 mmol), 3,3, 3-trifluoropropanocic acid
(0.048 g, 0.372 mmol) and TEA (0.173 mL., 1.239 ramol) in BMF (5.0 ml), was added
HATU (0.094 g, 0.248 mmol) at 0 °C. the resulting mixture was stirred at room
temperaiure for 16 h. The reaction mass was purified via preparative LC/MS using
method D2, the fractions containing the desired product were combined and dried via
centrifugal evaporation to afford 3,3, 3~influoro-N-(4-(3-isopropv]-2-(8-methoxy-
{1,2,4}trtazolof 1, S-ajpynidin-6-y 13- 1H-indol-S-vley clohexyi}propanamide {15.0 mg, 13%
vield) as a pale solid. LOMS retention tirne 2.04 min (E) MS m/z: 514.1 (M+H). 'H
NMR (400 MHz, METHANOL-d4) 3 ppm 9.46-9.27 (m, 1H), 8.59-8.31 (m, 2H), 7.82 (d,
J=4.9Hz, 1H), 7.61 (s, 1H}, 745 (s, 1H). 7.33 (d, J=8.6 Hz, 1H}, 7.22 (5, 1H), 7.12-6.99
(m, 1H), 4.26-4.04 {m, 4H}, 3.89-3.68 (m, 2H), 3.44-3.35 {m, 1H), 3.16 (g, }=10.7 Hz,
2H}, 2.84-2 59 (m, TH), 2.41-2.35 (m, 1H), 2.10-1.93 (m, 5H), 1.77-1.65 {m, 1H}, 1.57-
1.41 (m, 6H), 1.33-1.23 (m, 2H). 1.05-0.77 (m, 2H), 0.56-0.30 (m, 1H).
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The examples in Table 4 were prepared according (o the general procedure used {o

prepare Example 118

Table 4
] Ret )
Ex. Mol | LCMS . HPLC
Structure Time
No. Wi, MH" _ Method
{min}
N
O. N FHaC.
i ° -CH:-, CHg
119 H'—*ij/ C‘\C[\ = 446.6 | 4473 2.02 E
CHs LAy g
H o,
120 HsCs T\C 4466 | 4473 2.01 E
0-45
I
121 iy 4726 | 4733 1.93 E
CH,
O
122 ch\,l\j 488.6 6.041 I
CH3
123 4867 | 4872 2.06 P
124 4867 | 4872 2.04 p
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WO 2019/126113
o) ;;; .0
L/T -3\;\"/ C_,i—'s N .
125 | He N s N 5147 ) 5152 2.29 P
F\C?"« il\\:;f N :::::8/
Pl oHy
o) :‘-j! HaC
™ TNCHy
126 | mey S B \_/ “F\,]] S147 | 5152 | 237 P
.\CH'; - N o
; P TH,
Ox N HsC
j’/ ; Ty CHs P=CHs
127 | MOy S S 488.6 | 4893 6.36 I
éHg ! /’i\.N \\ N“N
H '”N":J

EXAMPLE 128
N-{4-(2-(7.8-dimethyl-| 1,2, 4}triazolo{ 1,5-alpyridin-6-y1})-3-isopropyl-1H-indol-S-vi)

cyelohexyl)-2-(methylaminoacetamide

H
Oa N H,C
%}/ \//\\ 3 7——'CH3 N
i i i BN

Hi“»i/ \WN =
CHg N ::::::<>

H
HC CHg {(128)

(v

Intermediate 128A: tert-butyl (2-({(4-(2-(7 8-dimethyi-{1,2. 4}triazolo 1, S-alpyridin-G-y1)-
3-isopropyl-1H-indol-5-yhevclohexyDamino)-2-oxoethyvi}methycarbarate:
H
Os N
Boc j/
- RN
N Y
CHg /I N
L

HC  CHa (1284)
tert-Butyl (2-((4-(2-(7 8~dimethyl-{1,2, 4}triazolof 1,5-alpyridin-6-v1}-3-sopropvi-
10 iH-indol-5-vhevclohexyDamino}-2-oxoethyv}(methyvcarbamate (0.190 g, 0.332 mmol,
89 % vield} was prepared according to the general procedure described in Example 118
using 4-(2-(7 8-dimethyi-[ 1,2 4ltriazolof L, 5-alpyridin-6-v1}-3-sopropyi-1H-indol-5-
vheyclohexanamine (0.130 g, 0.374 nwnol) as the starting intermediate. LCMS retention

time 1.35 min (L) MS m/z: 573.9 (M+H).
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Example 123;

To asolution of tert-butyl (2-({4-(2-(7,8-dimethvi-[1,2,4ltriazolo] 1. 5-ajpyridin-6-
vi}-3-isopropyi-1H-indol-5-yhcyclohexyllamino)-2-oxoethy ¥ methycarbamate (0.120
g, 0.210 mmol) in dioxane (2.0 mL) at 0 °C, was added 4 M HCI in dioxane (1.048 mL,
4.19 ramol), then stitred at room temperature for 2 h. The reaction mass was
concentrated and dried under vacuum fo afford crude material. The crude material was
purified via preparative LC/MS using method B2, fractions containing the product were
combined and dried via centrifugal evaporation to afford N-(4-(2-(7,8-dimethyl-
{1.2,4}trtazolof1,5-a} pyridin~-6-v1}-3-isopropyl-1H-indol-5-vhcyclohexyl)y-2-
(methylaminojacetamide (6.0 mg, 6%) as a pale solid. LCMS retention time .69 nun .
MS m/z: 473.1 (M+H), 'H NMR (400 MHz, METHANOL-ds) 6 ppm 8.57 (s, 1 H) 8.39
(s, 1H)Y7.57 (5, 1 H) 7.28 {d, J=8.56 Hz, 1 H) 7.06 (d. }=8.07 Hz, 1 H) 3.74-3.89 (mn. | H)
3.61 (s, 2 H) 3.43-3.50 (m. | H)3.11-3.16 (m, 1 H) 2.88-3.02 (m, 1 H) 2.57-2.72 (m, 1 H)
2.25 (s, 3H) 1.93-2.16 (m, 6 H) 1.66-1.80 (m, 2 H) 1.44-1.57 (m, 2 H) 1.35-1.42 (m. 6
H.

The following Examples were prepared according to the general procedure used to

prepare Example 128,

Table 5
Ret

Ex. Mol | LCMS . HPLC

Structure . , Time
No. Wt MH" , Method

{min)

129 4326 1 4333 | 162 E
130 4326 | 4333 1.7 E
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131 486.7 | 4872 1.76 P

EXAMPLE 132
2-{ethyl{methyDamino)}-N-{(4-(3-1sopropvi-2-{¥-methoxy-{ 1,2 4}iriazolo | 1,5-a]pyridin-6-

vH-1H-indol-3-ylicyelohexylacetamide

Intermediate 132A: 2-chloro-N-(4-(3-isopropyl-2-(8-methoxy-[ 1,2 4}tnazolo] 1,5-a]

pynridin-6-vi)-1H-indol-5-ylicyclohexyliacetanmide

(132A)
To asolution of 4-(3-1sopropyi-2-(8-methoxy-[1,2.4}inazolo]1,5-a]pyridin-6-y1}-
10 IH-indol-5-vDeyvclohexanamine in DCM (100 mb) (1.7 g, 4.21 romol) were added TEA
{294 mi., 21.06 mmol} and 2-chloroacetvi chloride {0.495 mL, 5.48 mmol} at 0 °C, then
the mixture was stirred at room temperature for 6 h. Concentrated the reaction mass, the
residue was dissolved with excess DCM, washed with water, brine, organic layver was
dried over sodium sulphate and concentrated to afford 2-chloro-N-{4-(3-isopropy!-2-(8-
15 methoxy-{1,2 4ltriazolo|1.5-ajpyridin-6-y1}-1H-indol-5-vi}cy clohexvhacetammide (1.9 g,
3.96 mmol, 94 % vield) as a light brown semi solid compound. LOMS retention tirse

1.27 nun (L) MS m/z: 480.6 (M),

Example 132:

20 To asolution of 2-chloro-N-(4-(3-isopropyl-2-&-methoxy-[ 1,2 4}iriazolof 1,5-a]

80
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pyridin-6-vi}-1H-indol-S-yjcyclohexvhacetamide (0.120 g, 0.250 mmol) in DMF (2.0
mL) and THF (2.0 mL) solvent mixture were added TEA (0.174 mL,, 1.250 mmol) and N-
methylethanamine (0.074 g, 1.250 mmol) at 0 °C, then the nuxture was stirred at room
temperature for 16 h. Volatiles was evaporated, residue was dissolved with excess DUM,
washed with water, brine, organic layer was dried over sodium sulphate and concentrated
to aftord crude product. The crude material was purified by prep LCMS using method
D2, the fractions containing the desirad product were combinad and dried via centrifugal
evaporation to afford 2-(ethvi{methyDamino)}-N-{4-(3-isopropyl-2-(8-methoxy-

i 1,2, 4ltnazolof1,5-ajpyndin-6-vi-1H-indol-3-y1)cyclohexyl) acetammde (19mg, 149) as
a pale vellow solid. LCMS retention time 2.07 min, [G] MS m/z: 503.2 (M+H); 'H NMR
(400 MHz, METHANOL-d4) & ppm 8.42-8.52 (m, 2 H) 7.64 (s, 1 H) 7.36 (d, J=8.53 Hz,
FTHY 725 (. F=151 He, THY 710 (dd, J=8.53, 1.51 Hz, 1 H)}4.90-4.99 (m, 1 H) 4.12-
422{(m, 3H)399(br. 5., 1 H)3.90(dd, J=1180,3.76 Hz, 2 H) 382 (s, 1 H)3.39-3.48
(m, 1 H)3.16-3.20 (m, 1 H) 2.90-3.01 (m, 3 H) 2.60-2.74 (m, 3 H) 2.14 {d, }=10.04 Hz, 2
H32.06 (d, J=11.55 Hz, 2 H) 1.69-1.81 (m, 2 H) 1.49-1.59 (m, 8 F) 1.33-1.43 (m, 3 H).

The following Examples were prepared according to the general procedure used to

prepare Example 132.

Table 6
Ret

Ex. Mol | LCMS ‘ HPLC

Structure Time
No. Wit MH* ‘ Method

{min)

133 5147 | 3152 1.92 P
134 560.7 | 3612 1.52 P
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135 3307 § 5312 | 1.83 P
136 5747 ¢ 3752 1 2.00 P
137 3166 3171 171 P
138 5427 ¢ 3431 1.78 P
139 5le6 | 3172 | 179 P
140 5327 ¢ 3333 1.8 p
141 5307 ¢ 33101 1.38 P
142 5307 | 5311 1.68 P
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HiC.

143 5147 | 5152 2.31 P
D¢

144 3787 1 53791 1.77 P

EXAMPLES 145 AND 146
4-(3-1sopropyl-2-(8~-methoxy-[ 1,2, 4]triazolo]1,S-alpvridin-6-y1)- 1H-indol-S-vi}-N-

methylcyclohexanamine

W

(145-146)

A solution of 4-(3-1sopropyl-2-(8-methoxy-{1,2 4Hriazolo] 1, 5-ajpyridin-6-y1)-1H-
mdol-5-v1) cvclohexanone (0.150 g, 0.373 mmol), methylamine (1.491 mL, 3.73 nunol)
2.5M in THF and acetic acid (2.133 pl, 0.037 mmeol} in DMF (2.0 mL) THF (3.0 mL)
solvent mixture was stirred at room temperature for 8 h, then was added sodium

10 cyanoborohydride (0.035 g, 0.559 mmol) at 0 °C, the resulting muxture was stirred at
room temperature for 16 h. Volatiles were evaporated, the residue was dissolved with
excess DCM, washed with water, bring, the organic layer was dried over sodium sulphate
and concentrated to afford crude compound. The crude material was purified via

preparative LC/MS using method D2, to separate both the isomers, the fractions

-
(93}

containing the product were combined and dried via centrifugal evaporation.

Example 145 (Isomer 1): (31.0 mg, 19% vield) as a pale solid. LCMS retention
tine 1.63 min (E) M8 m/Zz: 4181 (M+H); 'H NMR (400MHz, METHANOL-ds) 3 ppm
8.47 (d, J=16.9 Hz, 2H). 7.66 (s, 1H). 7.39 (d, 1=8.3 Hz, 1H). 7.25 (s, 1H), 7.11 (d, J=8.1
Hz, 1H), 4.18 (s, 4H). 3.49-3 38 (m, 2H), 3.20{d. J=11 .0 Hz, 1H), 2.87-2.62 {m, 4H),
20 232 (br s, 2H), 2.16(d, J=11.7 Hz, 2H), 1.88-1.70 {m, ZH), 1.65 (br. 5., 1H), 1.36 {d,
3=7.1 Hz, 6H).

83



Wh

10

WO 2019/126113 PCT/US2018/066149

Example 146 (Isomer 2): (15.0 mg, 9% yield), LCMS retention time 1.73 min.(E)
MS pz: 4181 (MHHD); B NMR (400MHz, METHANGOL-ds) 6 pm 8.53-8.38 (m, 2H),
7.76-7.69 (m, 1H), 7.43~7.33 (m, 1H), 7.26-7.11 (m, 2H), 4.20-4.05 {m, 3H), 3.91-3.73
{m, 1H}, 3.51-3.38 (m, 2H), 3.00-2.85 (m, 2H)}, 2.81-2.73 (m, 3H), 2.22-1.87 {m, 8H},
1.61-1.50 (m, 6H).

EXAMPLE 147
2-{dimethylamino}-N-(4-(3-1sopropyl-2-(8-methoxy-{ 1,2, 4 jtriazolof 1,5-apyridin-6-v1i}-

1H-indol-3-y1)eyclohexyh-N-methylacetamide

(147)

To asolution of 4-(3-1sopropyi-2-(8-methoxy-[1,2.4}inazolo]1,5-a]pyridin-6-y1}-
[H-indol-5-v)-N-methylcy clohexanamine (0.150 g, 0.359 mmol) in DMF (3.0 mbL) were
added TEA (0.250 mL, 1.796 mmol}, 2-(dimethylamino}acetic acid (0.056 g, 0.539
mmol) and HATU (0.137 g, 0.359 mmol at room temperatire, then the mixture was
stirred at same temperature for 16 h. The reaction mass was purified via preparative
LC/MS using method D2 to separate both the isomers. The fractions containing the
destred product were combined and dried via centrifugal evaporation to afford 1,2-
{dimethyiamino}-N-{(4-(3-1sopropyl-2-(8-methoxy-[ 1,2 4 tnazolo| 1, 5-a]pyndim-6-v - TH-
indol-5-yhcyclohexyl)-N-methylacetanude (21 mg, 11 % yield) as a pale sohd. LCMS
retention fime 1.76 min. MS m/z: 503.2 (M+H); 'H NMR (400 MHz, METHANGL-d4) §
ppm 8.38-8.53 (m, 2 H) 7.82 (s, 1 H) 7.63 (d, J=7.09 Hz, 1 H} 7.30-7.43 (m, 1 H) 7.22 (s,
ZHY 708 (4, =831 Hyz, 1 H 432 (d, J=1076 He, L H)4.32-439 (m, T HD 424 (5, 1 H)
4.09-4.19 (m. 4 H) 358 (d, J=4.40 Hz, 1 H) 3.34-3.47 (m, 2 H) 3.11-3.26 (m. 1 H) 2.91-
3.03 (m, 9 H) 2.72-2.80 (m, 1 H) 2.65 (d. J=14.18 Hz, 1 H) 2.41-2.54 (m, 1 H) 2.05 (d,
J=12.96 Hz, 3H) 1.91 (br. s, 2 H) 1.74-1.84 (m, 3 H) 1.47-1.59 (m, 7 H).

The following Examples were prepared according to the general procedure used to
prepare Example 147,
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Table 7
Ret

Ex Mol | LCMS ) HPLC

Siructure Time
No. Wt | MH' ‘ Method

{min}

148 4867 + 4874 1.48 P
149 4867 1 487 .4 1.49 P

EXAMPLE 150
4-(3-isopropyl-2-(&-methoxy-{1.2 4]triazolo{1,5-a|pyridin-6-y1 -1 H-indol-5-v1}-
N-methy-N-(2-(methyisulfonvDethylcvelohexanamine
f;}H
HaCu G N

Ly

(150}

To asolution of 4-(3-isopropyl-2-(&-methoxv-{ 1,2 4liriazolo]1,5-alpyridin-6-y1)-
1H-indol-5-y1)-N-methyicyclohexanamine (0.180 g, 0.431 mmol) in DMF (2.0 mL) and
THF (2.0 mL) were added DIPEA (0.376 mL, 2.155 mmol) and 1-chloro-2-
(methylsulfonvilethane (0.123 g, ¢.862 mmol} at room temperature, then the mixture was
stirred at 80 °C for 16 h. The reaction mass was purified via preparative LC/MS using
method D2, the fractions containing the desired product were combined and dried via
centrifugal evaporation to afford 4-(3-isopropyl-2-(8-methoxy-{1,2.4] triazolof1,5-
ajpyridin-6-v1}- tH-indol-5-yD-N-methvi-N-{2-(methvisulfonyDethyvl) cyclohexanamine
(0.012 g. 5% vield) as an off white solid. LCMS retention time 1.98 min |G] MS m/z:
524.2 [M+H}' 'H NMR (400 MHz, METHANOL-ds) § ppm 8.36-8.47 (m. 2 H) 7.59 (s,
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1 H) 7.30 (d, J=8.53 Hz, 1 ) 7.20 (d, J=1.00 Hz, 1 H) 7.04 (dd, J=8.53, 1.51 Hz, 1 H)
412 (s, 3 H) 3.78 (s, 2 H) 3.33-3.45 (m, 2 H) 3.03-3.09 (m. 5 H) 2.85-2.89 (m, 1 H) 2.54-
2,69 (m, 2 H) 2.37 (s, 3H) 1.93-2.09 (m, 4 1) 1.56-1.73 (m, 3H) 1.51 (d. J=7.53 Hz, 7

H).
5
The following Examples were prepared according fo the general procedure used to
prepare Example 150
Table 8
Ret
Ex. Mol | LCMS , HPLC
Structure - Time
No. Wi, MH" - | Method
(i)
151 5217 | 5220 2.1 P
10 EXAMPLES 152 AND 153
4-(2-(7,8-dimethyl-{ 1,2 4{triazolof 1,5-alpyridin-6-y1}-3-isopropyl- 1H-ndol-5-v1)-
N-(2-methoxvethy}-N-methvicvclohexanamine
oH;
ch\, "/\’\/‘N
)
/N\
N Y
BN
;"‘; ~ 3 g
H:C o CHs (152-153)
To asolution of 4-(2-(7.8-dimethyl-[1,2,4{triazolo] 1, 5-ajpyridin-6-y1)-3-
15 isopropyl-iH-indol-5-y1j-N-methylcyclohexanamine (0.150 g, 0.361 mmwol}) in DMF (2.0

mb} and THF {2.0 mL) were added DIPEA (0315 mL, 1.805 mmol} and 1-bromo-2-
methoxyethane (0,100 g, 0.722 mmol) at 0 °C, then the mixture was stirred at 80 °C for
16 h. The reaction mass was purified via preparative LC/MS method D2 to separate both
the isomers. The fractions containing the desired product were combined and dried via

20 centrifugal evaporation.
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Wh

16

20

Example 152 (Isomer 1): (9 mg, 6% vield} as a pale solid. LCMS retention time
1.45 min [E] MS m/z: 474.3 [M+H]": 'H NMR (400 MHz. METHANGL-ds) § ppm 8.58
(s, TH), 8.41 (s, 1H), 7.60 (s, 1H), 7.31 (d. J=8.3Hz, 1H). 7.08 (d, J=8.3 Hz, 1H), 3.76 (¢,
J=4 8 Hz, 2H), 3.52-3.38 (m, SH), 3.03-2.93 (m, 1H}L2.91 (s, 3H), 2.73 {(br s, 1H), 2.66
(s, 3H), 2.26 (s, 3H), 2.19 (br. 5., 3H), 1.87-1.72 (m, 4H),1.46-1.35 (m, 6H).

Exarmple 153 (Isomer 2} {5 mg, 3% vyield) as a pale solid. LCMS retention time
1.56 min [E] MS m/z; 474.3 [M+H]"; 'H NMR (400 MHz, METHANOL-ds) 3 ppm 8.56
(s. 1H}. 8.55 (s, 1H}y, 8.39 (s, 1H}, 7.71 (s, 1HL7.353 (d, /=8.5 Hz, 1H), 7.18 {dd, /=8.5,
LS Hz, 1H), 3.65 (1, /=53 Hz, 2H), 3.41-3.38 (m, 3H,3.22(d, /=70 Hz, 1H), 3.18-3.07
(m, 3H), 3.03-2.94 (m, 1H), 2.68 (s. 3H). 2.66-2.59 (m,3H), 2.34 (br. s, 2H), 2.26 (s, 3H),
2.01-1.82 (m, 6H), 1.42-1.38 (m. 6H).

EXAMPLE 1534
2-{dimethyiamino}-N-{4-(3-isopropyl-2-(8-methoxy-{1,2 4 |triazolo] 1, 5-a} pyridin-6-v1}-
IH-mndol-5-y1)-1-methylcyclohexylacetamide

CHy O HyC

HiC A
HaC’N N Cfts p-crig
H =
=N
N \----N P
H N 5
NT O (154)

Intermediate 154A; N-{4-(2-(8-hydroxy-|1.2.4]triazolo| 1, 5-alpvridin-6-v1}-3-isopropyi-

IH-indol-5-vleyclohexyvlidene)-2-methy lpropane-2-sulfinamide

(154A)

To asolution of 4-(3-1sopropyi-2-(8-methoxy-[1,2. 4jtniazolo] 1, 3-a]pyridin-6-vi}-
H-indol-5-vicyclohexanone (0.59% g. 1.485 mmol) and 2-methvipropane-2-sulfinanide
{0.180 g, 1.485 mmol} in THF (15.0 mL} was added {itanium ethoxide {2.97 mumol) at
room temperature, then the nuxture was stirred at same temperature for 4 h. The reaction
mass was guenched with water, stirred for 10 min, filtered the solids, washed with excess
DCM, the organic laver was washed with water, brine, dried over sodium sulphate and

concentrated to afford N-{4-(3-isopropyl-2-(8-methoxry-{1,2 4}iriazolo] 1,5-alpyridin-6-
87
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yvi}-1H-indol-3-yhcy clohexvlidene)-2-methvipropane-2-sulfinamide {0.650 g, 1.285
mmol, 87% vield) as a light vellow sem sclid compound. LCMS retention time 1.37

min. (L) MS (B m/z: 506.6 (M+H).

Wh

Intermediate 154B: N-{4-(3-isopropvi-2-(8-methoxy-{1,2. 4 {triazolo]1,5-alpyndin-6-yi)-
1H-indol-5-y)-1~-methylcyclohexyl)-2-methylpropane-2-sulfinamide

O HsG

HaC
HLC S\N 2 O~CHs
HaC oHT S
N N \jﬂ
N
H N (154B)

To asolution of N-(4-(3-isopropyi-2-{&-methoxy-|{ 1.2 4{triazoio]1,5-a]pyridin-6-
yvh-1H-indol -5-yheyclohesvlidene}-2-methvipropane-2-sulfinamuide (0.550 g, 1,088
10 mmol) in THF (15 mL) was added methyvl magnesium bromide (1.813 mb., 5.44 momol) at
-78°C, then slowly brought room temperature, stirred at room temperature for 16 h. The
reaction was quenched with saturated WH4{Cl solution, stirred for 10 min at room
temperature, volatiles was evaporated, the residue was dissolved with excess DCM,

washed with water, brine organic laver was dried over sodium sulphate and concentrated

[
W

1o afford N-{4-(3-isopropyl-2-(8-methoxy-|1,2.4 triazolo|1,5-a}pvridin-6-y1}-1 H-indol-3-
yvh-I-methyleyclo hexyl}-2-methylpropane-2-sulfinamide {0.500 g, 0.958 mmol, 88%

vield) as a gummy solid. LCMS retention time 1.37 oo, MS m/z: 522.6 (M+H).

Intermediate 154C: 4-(3-1s0propyl-2-(8-methoxy-{ 1,2 4lirtazolo]1,5-alpyridin-6-y1)-1 H-

20 indol-5-yI)-t-methyleyclohexanamine

(154C)

To asolution of N-{4-(3-isopropyl-2-(8-methoxy-{ 1,2 4jtriazolof 1,5-a]pvridin-6-
vi}-1H-indol-5-y1)-1-methylcy clohexyl)-2-methylpropane-2-sulfinamide (0.550 g, 1.054
mmol} n dioxane (5.0 mL). was added 4M HCI in dioxane (5.27 mb, 21.08 nunol), the

25 mixture was stirred at room temperature for 2 h. Volatiles was evaporated, the residue
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was triturated with diethyl ether, dried under vacuum to atford 4-(3-isopropyl-2-(8-
methoxy-|1,2,4}triazolof 1, S-alpyridin-6-y1)- IH-1ndol-5-yI}-I~-methylcy clohexanamine
{0.320 g, 0.766 mamol, 73 % yield) as a light yvellow solid. LOCMS retention ime 1.02

min. (L) MS m/z: 418.6 (M+H).

Wh

Example 154
To asolution of 4-(3-isopropyl-2-(8-methoxy-{ 1,2 4}triazolo| 1,5-a]pyridin-6-y1)-
IH-indol-5-v1}-1-methylcyclohexanamine (0.150 g, 0.359 mmol} in DMF (3.0 mL) and
THF (1.0 mL} were added 2-(dimethylamimo)acetic actd (0.074 g, 6.718 mmol), TEA
10 (0250 mL, 1.796 mmol) and HATU (0.137 g, 0.359 mmol) at room temperature, the

nuxture was stirred at same temperature for 16 h. The reaction mass was purified via
preparative LC/MS using method D2, the fractions containing the desired product were
combined and dried via centrifugal evaporation to afford 2-(dimethylanmino}-N-(4-(3~

1sopropyl-2-(8-methoxy-{1.2 4]triazolol1,5-a]|pyridin-6-y -1 H-indol-5-v1)-1-

15 methylcyclohexylacetamide (4.0 mg, 2% vield). LCMS retention time 2.17 min {E] MS
m/z 503.2 (MHH); T NMR (400 MHz, METHANOL-d4) 8 ppm .45 (d, <1932 Hz, 2
HY7.62(, 1HY734(d, J=856Hz, 1 HY724 (s, 1 HY7.06(d, J=R.07Hz, T H)4.59 (s, 1
Hy411-420(m 3 HY3.82(, 1 H)337-347(m, 2H)3.07 (s, 2H) 267 (1, J=12.10 Hz, 1
H)2.39-2.53 (m, 8 H) 1.64-1.93 {m, 5 H) 1.506-1.60 (m, 8 H} 1.45 {5, 3 H}.

20

EXAMPLE 155
N-{4-(3-1sopropyl-2-(B-methoxy-| 1.2, 4 jtriazolo| 1, 5-ajpyridin-6-y1}-1 H-indol-5-y1)-1-

methylcvclohexvi)-2-(methvlaminejacetamide

H HaC
LN -
H
; oy
! o
H N7 (15%)

25 Intermediate 155A° tert-butyl (2-({(4-(3-1sopropyi-2-(8-methoxv-{ 1,2 4ltriazolo[1,5-a]

pyridin-6-y13-1H-indol-5-v)-1-methyicyclohexybamino}-2-oxoethy ) methyl jcarbamate
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(1535A)

tert-Buty! 2-((4-(3-1sopropyl-2-(8-methoxy-{ 1,2, 4]tnazolof 1, 5-alpyridin-6-y1}-
1H-indol-5-y1)-1~-methylcyclohexyDamino}-2-oxoethy {methvijcarbamate (0.156 g,
(0.255 mamol, 71% vield) was prepared according to the general procedure described in
Example 154 using 4-(3-tsopropyi-2-{8-methoxy-{1,2 4} trtazolof 1,5-ajpyridin-6-y1}-1H-
indol-5-yI)-t-methyleyclohexanamine (0.150 g, 0.359 mumol) in BMF (3.0 mL) as the

starting intermediate. LCMS retention time 1.49 min. (L) MS m/z: 589.6 (M+H).

Example 155;

To asolution of tert-butyvl (2-({(4-(3~-isopropyi-2-(8-methoxy-[1,2,4[tnazolo] 1,5-a]
pyridin-6-y13-1H-indol-5-yH-1-methylcyclohexyamino}-2-oxoethy }{(methyl jcarbamate
(G150 g, 0.255 mmol) in dioxane (2.0 mL} at 0 °C, was added 4 M HCl in dioxane (1.274
mb, 5,10 mmol}. The reaction mixture was stirred at room temperature for 2h. The
reaction ruass was purified via preparative LC/MS with the following conditions:
Column: Sunfire OBD-C18, 30 x 250 mm, 5 um, particles; Mobile Phase A: 10 mM
ammonium acetaie pH 4.5 with CH;COCOH; Mobile Phase B acetonttnile; Gradient: 20-
70% B over 20 minutes, then a O nuoute hold at 0% B; Flow: 25 ml/min. The fractions
containing the product were combined and dried via centrifugal evaporation to afford N-
{4-{3-isopropyi-2-{8-methoxy-{1,2.4 firiazolof 1, 5-ajpyridin-6-y -1 H-indol-5-y1}-i -
methyleyelohexyl)-2-(methylamino)acetamide (12.0 mg, 10%). LCMS retention time
1.85 min [EL MS m/z: 489.1 (M+H); 'H NMR (400 MHz, DMSO-de) 5 ppm 8.37-8.49
(m, 2 H) 7.57-7.64 (m, 1 H) 7.27-7.36 (m, 1 H) 7.19-7.22 (m, 1 H) 6.99-7.11 (m, 1 H)
4.53-4.58 (m, 1 H)4.13 (s. 3 H) 3.60-3.70 (m, 2 H) 3.35-3.49 (n. 2 H) 2.68 (s. 4 H) 2.34-
2.47 (m, 2 H) 1.91-1.98 (m, 2 H) 1.67-1.86 (m. 5 H) 1.51 (d, J=6.85 Hz, 8 H) 1.42 (5, 3
H).

EXAMPLES 156 AND 137
(4-(3-isopropy-2-(8-methy!-[ 1,2 4 iriazolof 1, 5-alpyridin-6-y - i H-indol-5-
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vijcyclohexyli(d-methylpiperazin-1-vhmethanone

N (156-157)
Intermediate 156 A tert-butyl 3-isopropyi-2-(8-methvi-{ 1,2 4{triazolo|1,5-alpyridin-6-y1)-
S-{4-oxocyclohexyl-1H-indole-1-carboxylate:

o HaC

To asolution of 4-(3-1sopropyi-2-(8-methyi-{ 1,2, 4]trazolof 1, 5-alpyridin-6-y1}-
[H-indol-5-vheyclohexanone (0.200 g, 0.5317 mmol) in DCM (10.0 mol), were added
TEA (0.289 mL, 2.070 mmol}, Boc:(O {0,180 mL, 0.776 mmol) and DMAP (0.063 g,
0.517 wimol) at room temperature. The reaction mixture was stirred at the same

10 temperature for 16 h. The reaction was quenched with cold water. The reaction muxture

was diluted with chloroform (100 mb.), separated both the layers, the organic laver was
dried over sodium sulphate and concentrated io get crude material. The crude material
was purified by silica gel chromatography on an ISCO instrument using 24 g silica

column, the compound was eluted with 559% ethvl acetate in petroleum ether, the

[
W

fractions containing the product was collected and concenirated to afford teri-butyi 3-
isopropyl-2-(8-methyl-{ 1,2.4}triazolof 1,5-alpyridin-6-v1}-5-(4-oxocy clohexvi)-1H-indole-
I-carbosylate (0.140 g, 0.288 mummol, 56 % vield) as a brown solid. LCMS retention time

1.6Z mun fL]. MS m/z: 4875 (M+H).

20 Intermediate 136B: tert-butyl S-(4d-cyanocyclohexyi}-3-isopropyl-2-{8-methyl-[1,2.4]
triazolof 1, 3-alpyridin-6-y1)-1H-indole~ 1 ~carboxylate

NC

Boc N™ (156B)
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To asolution of tert-butyl 3-isopropyi-2-(8-methvi-{ 1,2 4jtriazolo] i ,5-ajpyndin-6-
y1}-5-(d-oxocyclohexyl}-1H-mdole-1-carboxylate (0.200 g, 0.411 mumoly in DME (15.0
mb) and ethanol (0.5 mL) solvent mixture were added KOi1Bu (0.092 g, 0.822 mimol) and
TosMIC (0.120 g, 0.617 mmol} at 0 °C. The reaction mixture was stirred at 0 °C for 2 h
and stirred at room temperature for 16 h. The reaction nuxture was quenched with cold
water, diluted with excess ethyl acetate, both the lavers was separated, and the aqueocus
layer was extracted with ethyl acetate, combined organic layer was dried over sodium
sulphate, and concentrated to afford crude compound. The crude material was purified by
silica gel chromatography on an ISCO mstrument using 24 g sihica column, compound
was eluted with 85% ethvl acetate in petroleum ether, the fractions containing the desired
product was collected and concentrated to afford tert-butyl 5-(d-cyanocyclohexyl)-3-
isopropyl-2-(8-methyl-{ 1,2,4] tnazolof 1, 5-alpyridin-6-y1}-1H-indole- 1-carboxylate (0.120
2. 0.241 mmol, 52 % vield) as a light vellow solid. LCMS retention time 1.68 min [L].

MS m/z: 498.5 (M+H).

Intermediate 136C: 4~(3-sopropvi-2-(8-methvi-[1,2 4 [tnazolof 1, 5-alpyndin-6-v1)-1H-
indol-5-vilcyclohexanecarboxylic acid

O

HO 5 OMa

N,

N
H N7 (156C)

A solution of tert-butyl 5-(4-cyanocyclohexyi)-3-isopropyl-2-{&-methyl-
{1,2.4triazolo}1,5-a]pyndin-6-vi-1H-indole-1-carboxylate (0.1006 g, 0.201 mmol) in
hydrochloric acid, 37% (10.0 mL} was stirred at 100 °C for 16 h. Concentraied the
reaction ruass and azeotrope with toluene to afford 4-(3-isopropyl-2-(8-methyl-
[1,2,4ltriazolof 1, 5-a]pyndin-6-y13-1H-indol-5-vl)ey clohexanecarboxyvlic acid {0.070 g,
0.168 mmol, 84% vield) alight vellow solid. LCMS retention time 0.91 & 1.13 min. (L)
MS m/z: 417 .4 (M+H).

Examples 156 and 157:
To asolution of 4-(3-1sopropyi-2-(8-methyi-{ 1,2, 4]trazolof 1, 5-alpyridin-6-y1}-
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1H-indol-5-vl)cvelohexanecarboxylic acid (0.070 g, 0.168 mmol} and 1-methylpiperazine
{0.034 g, 9.336 mmol) 1in DMF (2.0 mbL) were added TEA (0.070 mL, 8.504 mmol} and
HATU (0.064 g, 0.168 mmol) at room temperature. The reaction roixture was stirred at
same temperature for 16 h. The reaction mass was dissolved with excass DCM, washed
5 with water, brine, dried over sodium sulphate and concentrated to afford crude

compound. The crude material was purified via preparative LC/MS using method D2, fo
separate both the isomers. The fractions containing the desired product were combined
and dried via centrifugal evaporation to afford;

Example 136 (somer 1} {0.006 g, 6 % vield). LCMS retention time 1.87 mun (E).

10 MS iz 4993 [MHHTY

Example 157 (isomer 2): (0.004 g,, 4.5 % vield). LCMS retention time 2.02 nun

LE} MSm/z 4993 [M+H]".

The following Examples were prepared according to the general procedure used to

15 prepare Examples 156-157.

Table
Ret
Ex. Mol | LCMS ‘ HPLC
Structure | Tume
No. Wt MH" | Method
{min)
158 5408 | 5412 | 158 E
159 4837 | 4842 | 2.58 E
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b
Ut
(U8
g}

160 483.7 | 4842

161 485.6 1 4861 1.96 E

EXAMPLES 162 AND 163
2-{{4-(3~isopropyl-2-(B-methyvi-| 1,2 4}triazolof 1, 5-alpyridin-6-v1}- 1 H-indol-5-

vhcyclohexvhamino)-N-methylacetamide

-

5 H N (162-163)
Intermediate 162A; Methyl 2-{(4-(3-1sopropyl-2-(8-methyl-{ 1,2, 4ltriazolof 1, 5-alpyridin-
6-v1)-1H-indol-3-ylicyclohexyiiamino)acetate

O

H
HaGu O/U\/N HaC

N (1624)
To a maxture of 4-3~1sopropyl-2-(8-methyi-[1,2, 4]inazolof 1, 5~-ajpyvridin-6-vi)-
10 1H-mdol-5-yDeyclohexanone (0.200 g, 0.517 mmol) and methyi 2-aminoacetate
hydrochloride (0.325 g, 2.59 mmol) in DMF (4.0 mL) and THF (4.0 mL} solvent mixture
was added TEA (0.361 mL, 2.59 mmol) at room temperature, stitred for 2 h, then was
added acetic acid (0.296 mL, 5.17 mmol) at 0 °C, stirred at room temperature for 16 b,

Congcentrated the reaction mass, extracted with DCM, washed with water, brine, dried

-
(93}

over spdium sulphate and concentrated to afford crude methvl 2-({4-(3-isopropyl-2-(8-
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methyl-{1,2 4{riazolof1,5-alpyridin-6-y1)-1H-indol-5-vjeyvclohexyllaming ) acetate
(0.220 g, 0.479 mmol, 93 % yield) as a guromy solid. LCMS retention time 1.22 & 142

min. (L) M8 m/z: 460.6 (M+H).

Example 162 and 163:

Mixture of methy! 2~{{4~(3-1sopropvi-2-(8-methvi-[1,2 4{triazolof §.5-alpyndin-6-
vi}-1H-indol-53-vljey clohexvDaminojacetate (0,150 g, 0.326 mmol) and methviamine
(6.53 mb, 1632 mmol, 2.5M in THF) i THE (2.0 mL} was stirred at 80 °C for 16 h.
Concentrated the reaction mass, the residue was purified via preparative LC/MS using
method D2 to separate both the isomers. The fractions containing the products were
combined and dried via centrifugal evaporation to afford:

Example 162 (Isomer 1} (0.001 g, 1.5 % vield), LCMS retention time 1.36 min.
(F). MS m/z: 459.3 [M+HI"; 'H NMR (400 MHz, METHANOL-d4) 5 ppm 8.72 (s, 1H),
848 (s, 1H), 7.73-7.58 (m. 2H), 7.35 (4, J=8.3 Hz. 1H). 7.08 (d, J=9.5 Hz. 1H). 3.63 (s.
3H), 3.17 (br. 5., 1H), 2.97 (br. 5., 2H), 2.86 (s, 4H), 2.77-2.56 {m, 4H), 2.21 (d, }=11.5
He, 2H), 2.09 (d, J=11.7 Hz, 2H), 2.00 (s, 3H), 1.78-1.62 (m, 3H), 1.59-1.43 (m, 8H),
£.33 (br. 5, 1H).

Example 163 (Isomer 2} {0.002 g, 3 % vield). LCMS retention time 1.36 min
(E). MS m/z: 4593 [M+H]", 'H NMR (400 MHz. METHANOL-ds) 3 ppm 8.74 (s, 1H),
8.46 (s, 1H), 7.71-7.58 (m, 2H), 7.35 {d, J=8.3 Hz, 1H). 7.06 (d, J=9.5 He, 1H), 3.69 (s,
3H), 3.10 (br. s.. 3H). 2.97 (br. 5., 2H), 2.86 (s, 2H), 2.77-2.56 {m, 2H). 2.20 (d, }=11.5
Hz, 2H), 2.09 (d, J=11.7 Hz, 2H), 2.00 (s,2H). 1.78-1.62 (m, 2H), 1.59-1.43 (m, 6H), 1.33
(br. s, ZH).

The following Examples were prepared according to the general procedure used to
prepare Examples 162-163.
Table 10

Ret
Ex. ) Mol | LCMS . HPLC
N Structure , Time |
No. Wit MH" ‘ Method
{min)
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164 5166 | 5172 | L.51 E
165 5166 1 5172 | L73 E
166 4746 4752 | 141 F
167 474.6 1 4751 1.53 E

EXAMPLE 168
6-(3-1sopropyl-S-(4-methoxy ey clohexyl}-1H-indol-2-y 1 -8-methyi-[ 1.2 4}triazolo] 1,5-a]
pyridine

0. HaC

& " (168)
To asolution of 4-(3-1sopropyi-2-{8-methvi-{ 1,2 4{trniazolo}1.5-alpyrdin-6-vi)-
I H-indol-5-yDeyclohexanone (0.050 g, 0.129 mmol) in MeOH (5.0 mL) were added
methylamine (0.517 mb, 1.294 mmol, 2.5M in THF) and acetic acid (0. 741 ul, 0.013
mmol} at room temperature, stirred for 8 h, then was added sodium cyanoborchydride
10 (0.012 g, 0.194 mmol) at § °C, then stirred at room temperature for 16 h. Concenirated
the reaction mass, extracted with DCM, washed with water, brine, dried over sodium
sulphate and concentrated to afford crude. The crude material was purified via

preparative LL/MS using method D2. The expected methylamino product was not
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isolated, however the fractions containing the methoxy product were combined and dried
via cenirifugal evaporation to afford 6-(3-1sopropyl-3-(4-methoxy cyclohexyl)-1H-ndol-
2~-v)-8-methyi~[1,2 4ltriazolof 1. 5-alpyridine (0.005 g, 10.5 % vield). LCMS retention
time 2.115 min. (E) MS m/z: 4033 (M+H),

5
EXAMPLE 169 AND 170
4-(2-(2 6-dimethy lpyridin-4-y1}-3-1sopropyl-1H~ndol-5-v) cyclohexanone
R HC,
H
CH3 (169-170)
Intermediate 169A: 5-bromo-2-(2,6-dimethylpyridin-4-yi}-3-isopropyl-1 H-mmdole
N
N
a CH3 (160 A"
10 3(169A)

To a degassed solution of 5-bromo-3-isopropyi-2-{4,4.5 5-tetramethyi-1,3,2-

dioxaborolan-2-y}-1H-indole (4.0 g, 10.99 munol) and 4-bromo-2,6-dimethylpyvridine
(3.07 g, 16 48 mmol} in dioxane (80.00 mL} and water (10.0 mL) solvent mixture were
added PAC{dpp)-CH2Ch adduct (0.897 g, 1.099 mmol) and tripotassium phosphate

15 (7.00 ¢, 33.0 mmol). The mixture was stirred at 95 °C for | hin a sealed tube. The
reaction ruixture was diluted with ethyl acetate, filtered and washed with excess ethyl
acetate, combined organic layer was washed with water, brine, dried over sodium
sulphate and concentrated to afford crude compound. The crude material was purified by
silica gel chromatography on an ISCO mstrument using 80g silica coluron, compound

20 was eluted with 85% ethyl acetate in petroleum ether, the fractions were collected and
concentrated to afford S-bromo-2-(2,6-dimethylpyridin-4-y1}-3-1sopropyl-1H-indole (2.6
g, 7.57 munol, 69% yield) as a tight vellow solid. LCMS retention time 1.67 min. (L) MS

(B m/z: 345.4 (M+2H).

25 The following Intermediate was prepared according to the general procedure used
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{o prepare Intermediate 169A.

Table 11
Ret
Interme Mol | LCMS ' HPLC
. Structure | Time
diate Wi, MH™ | Method
{nun)
HsC v
Int- J >,CH3 fHs
Br RN —'< 3292 | 3311 | 138 D
169A2 N N A
H

Intermediate 169B: 2-(2,6-dimethylpy ridin-4-v1)}-3-isopropy1-5-(4,4,5, S-tetramethyl-
5 1,3,2-dioxaborolan-2-v1}-1H~indole

HoG PHs e
Q

4

- B
H:;C «

To a degassed nuxture of 5-bromo-2-(2,6-dimethylpyridin-4-vi)-3-isopropyl-1H-

CH3(169B)

indole (2.6 g, 7.57 mmol} and bis(pinacolato)diboron {2.89 g 11.36 mmol) in dioxane
(40.00 mL) were added potassium acetate {2.230 g, 22.72 mymol} and PACh{dppf}-CHC
10 adduct (1.237 g, 1.515 mmol), the muxture was stirred at 95 °C for 14 h 1o a sealed tube.
The reaction mixture was diluted with ethvl acetate, filiered and washed with excess ethyl
acetate, combined organic layer was dried over sodium sulphate and concentrated to
afford crude compound. The crude material was purified by silica gel chromatography on

an ISCO mstrument using 40 g silica column, compound was eluted with 30% ethyl

-
(v

acetate in petroleum ether, the fractions were collected and concentrated to afford 2-(2.6-
dimethylpyridin-4-y1¥-3-isopropyl-5-(4.4,5, S-tetramethy1-1.3,2-dioxaborolan-2-y 13- 1 H-
mdole (1.8 g, 4.61 mmol, 61 % vield) as a light brown solid LOCMS retention time 3.41

min., (1) MS m/z: 391 .4 (M+H}.

20 Imtermediate 169C: 2-(2,6-dimethylpyridin-4-v1)-3-isopropyl-5-(1,4-dioxaspiro[4.S}dec-
7-en~-8~-vi}-1H-mdole
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CHs (1690
To a degassed nuxture of 2-(2,6-dimethylpyridin-4-y1)-3-1sopropvl-5-(4,4.5,5-
tetramethyl-1,3,2-dioxaborolan-2-vi)-1H-indole (2.5 g, 6.40 mmol} and1,4-
dioxaspirof4.S]dec-7-en-8-y1 trifluoromethanesulfonate (2.77 g, 9.61 mmol) in dioxane
5 {40 mbL) and water (5.0 mL) solvent mixture were added tripotassium phosphate (4 08 g,
19.21 mmol) and PACh{dppH)-CH>Cl> adduct (1.046 g, 1 2&1 mumol), then the resulting
mixture was stirred at 90 °C for 14 h. The reaction mixture was difuted with ethyl
acetate, filtered and washed with excess ethyl acetate, combined organic layer was
washed with water, brine, dried over sodium sulphate and concentrated to afford crude
10 compound. The crude material was purified by silica gel chromatography on an ISCO
instrurnent using 80 g silica colamm, compound was eluted in 45% ethvl acetate in
petroleum sther, the fractions were collected and concentrated to afford 2-(2,6-
dimethylpyridin-4-vi)-3-isopropyi-3-(1,4-dioxaspirof4.5}dec-7-en-8-yi}-1H-indole (1.9 g,
4.72 mumol, 74% vield) as a light vellow solid. LCMS retention time (.84 min. (G) MS
15 wm/z: 403.6 (M+H),

Intermediate 1690 2-(2,6-dimethylpyndin-4-vi)-3-isopropyvi-5-{1 4-dioxaspiro{4.5]
decan-8-y1)-1H-indole:

CHs (169D
20 To a solution of 2-(2,6-dimethylipyridin-4-v1}-3-1sopropyi-3-(1,4-dioxaspiro{4.5]
dec-7-en-8-y1}-1H-indole (1.6 g, 3.97 nmunol} in mixture of ethyl acetate (50.0 mL) and
MeQOH (50.0 mL) solvent mixture was added Pd/C (0.846 g, 7.95 mmol), the resulting
reaction mixture was stirred at room temperature for 16 h under hydrogen gas bladder

pressure. The reaction mixture was filtered through celite bed, washed with ethyl acetate,

99



20

WO 2019/126113 PCT/US2018/066149

the filtrate was collected and concentrated to afford 2-(2,6-dimethylpyndin-4-vi)-3-
isopropyl-5-(1.4-dioxaspirol4.5}decan-8-v1}-1H-indole (1.4 g, 3.46 mamol, 87% vield)as a

light brown solid compound. LCMS retention time 3.31 min (D) MS m/z: 4052 (M+H).

Intermediate 169E: 4-(2-(2,6-dimethylpyridin-d-vi}-3-isopropyi-1H-indol-5-y1}

cyclohexanone

CHs (169E)

To asolution of 2-(2,6-dimethylpyridin-4-v1)-3-isopropyi-5-(1,4-dioxaspiro{4.5]
decan-8-vi}-1H-indole (1.5 g, 3.71 mmol} in DCM (15.0 mL) was added TFA (2.86 mL,
37.1 mmotl} at 0 °C, then was stirred at room temperature for 6 h. Concentrated the
reaction ruass, the residue was diluted with water, brought to basic with 10% aqueous
MNaHCO:s solution, extracted with ethvi acetate (2 x 150 mL}, the combined ethyl acetate
layer was washed with water and brine. Organic layer was dried over sodium sulphate
and concentrated to afford 4-(2-(2,6-dirsethylpyridin-4-y1)-3-isopropyl-1H-indo}-5-
vheyclohexanone (1.1 g, 3.05 mmol, 82% vield) as a vellow solid. LCMS Retention time

1.30 min (L) MS m/z: 361 5 (M+H).

Examples 169 and 170

To a solution of 4-(2-(2,6~-dimethvipyridin-4-yl}-3-isopropyl-1H-indol-5-v1}
cyclohexanone (0100 g, 0.277 mmol} in THF (16.0 mL) was added methvimagnesiom
bromide (0.208 mL, 0.416 mmol, in THF) at -78 °C, then slowly brought to 0 °C for 2 h.
The reaction mixture was quenched with saturated NH1Cl solution, extracted with DCM,
washed with water, brine, dried over sodium sulphate and concentrated to afford crude.
The crude material was purified via preparative LC/MS using method D2 to separate both
the 1somers, the fractions containing desired product was combined and dried using
(Genevac centrifugal evaporator to afford:

Example 169 (Isomer 1} (8.0 mg, 5.5 % yield). LCMS retention time 2.108
min (B} MS m/z: 377.3 (M+H); TH NMR (400 MHz, DMSO-ds) & ppm 11.01 (s, 1H),

7.54 (s, 1H), 7.26 (d, J=8.6 Hz, 1H), 7.13 (s, 2H), 7.03 (d. J=8.3 Hz, 1H), 4.34 (s, 2H),
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3.51 {br. 5., 3H}, 3.24-3.07 (m, 5H), 2.71-2.60 (m, 3H}, 2.39-2.26 (m, 4H}, 2.07 (s, 4H),
175 (br. 5., 2H}), 1.70-1.62 (m, 6H), 1.60-1.51 (m, 2H), 1.42 (d, J=7.1 Hz, 3H), 1.30-1.16
(m, 4H}, 0.94 (d, J=6.6 Hz, ZH).

Example 170 (Isomer 2} {11 mg, 11.12 % vield). LCMS retention time 2.26 min
L] MSmz: 3772 (M+H), 'H NMR (400MHz, METHANOL-ds} 8 ppm 7.67-7.60 (m,
1H), 7.33-7.25 (m, 1H), 7.24-7.21 (m, 2H), 7.13-7.03 (m, 1H), 4.65-4.52 (10, 2H), 3.50-
3.36 (m, 1H}, 3.17-3.09 (m, 1H), 2.56 (s, 6H}, 2.05-1.88 (i, 3H}, 1.86-1.76 (m, 2ZH},
1.74-1.66 (m, ZH), 1.64-1.54 {m, 2H), 1.50 (d, J=6.8 Hz, 6H), 1.26 (s, 3H}.

Wh

10 EXAMPLES 171 AND 172
4-(2-(2 6-dimethyipyridin-4-v1)-3-isopropyi-1 H-indol-S-vljcyclohexanol

HO

CHs (171-172
MNaBHq (0.013 g, 0.333 mmol) was added to a solution of 4-(2-(2,6-

dimethvlpyridin-4-vi-3-isopropyl- 1H-indol-5-yDeyclohexanone (0.060 g, 0.166 nunol)

[
(i

m MeGH (5.0 mL) at 10 °C, then stirred at room temperature for 4 h. Quenched the
reaction with cold water, evaporaied the volatiles extracted with ethyl acetale, dried over
sodium sulphate and concentrated to afford crude. The crude material was purified via
preparative LC/MS using method D2 to separate both the isomers, the fractions
contaiming the product was combined and dried using Genevac centrifugal evaporator {o
20 afford:

Example 171 (Isomer 1) (40.0 mg, 65% vield). LCMS retention time 1.92 min.
(B) MS m/z: 363.2 (M+H), 'H NMR (400 MHz, METHANOL-ds) & ppm 7.77-7.63 (m,
3H), 7.38 (4, I=8.6 Hz, 1H), 7.19 (dd, J=8.6, 1.5 Hz, 1H), 3.75-3.61 {m, 1H), 3.60-3.43
(m, 1H), 2.78 (s, 6H), 2.68-2.56 (m, 1H), 2.11 (d, J=9.3 Hz, 2H), 1.97 (4. J=13.0 Hz, ZH),
1.77-1.61 (m. 2H). 1.59-1.53 (m, 6H). 1.51-1.39 (m, 2H).

[\
(9

Example 172 (Isomer 2): (5.0 mg, 8% yield}), LUMS retention time 2.00 min. {E)
MS m/z: 363 2 (M+H), 'H NMR (400MHz, METHANOL-ds) 8 ppm 7.65 (s, 1H), 7.36
(d. J=8.1 Hz, 1H), 7.28 (s, 2H), 7.10(d, J=9.5 Hz, 1H), 4.72-4.55 (m, 2H), 3.71 (d, J=11.0
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Hz, 2H), 3.55 (br. s, 1), 3.51-3.40 (m, 2H), 2.69-2.53 {m, 6H), 2.19-2.08 (m, 2H), 2.07-
1.92 {m, 3H), 1.75-1.64 (m, 3H), 1.59-1.50 ¢m, 6H), 1.36 (5, 3H).

The following Examples were prepared according to the general procedure used to

5  prepare Examples 171 and172.
Table 12

Ret
Ex. Mol LCMS ) HPLC
Structure Time
No. Wi, MH! , Method
{min)
HO = HC o, -
173 N - \ 3485 3492 1.7 E
N
H
174 348.5 3492 1.89 E
EXAMPLE 175
4-(2-(2,6-dimethylpvridin-4-vi)-3-isopropyi-1H-indol-5-v1}- I -(trifluoro
10 methyheyclohexanol

CHs (175)

To asolution of 4-(2«2,6-dimethvipyridin-4-y1)-3-isopropyl-1H-indol-5-
vhcyclohexanone (0.080 g, 0.222 mmol) and trifluoromethy] trimethyisilane (0.164 mi.,
1.110 mmol} in THF (10.0 mL} was added TBAF (0444 ml., 0.444 mmol in THF) at

15 room temperature, then the mixture was siirred room temperature for 16 h. Quenched the
reaction with saturated NHaC1 solution. The reaction nuxture was exiracted with ethyl
acetate, washed with brine, dried over sodium sulphate and concentrated to afford crude.
The crude material was purified via preparative LC/MS using method B2, the fractions
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containing desired product was combined and dried using Genevac centrifugal evaporator
to afford 4-(2-(2,6-dimethylipyridin-4-y1}-3-1sopropyl- 1 H-indo}-S-v1)-1-
(triftuoromethybeyclohexanoel (17 mg, 17% vield). LCMS retention fime 2.23 min [E].

MS mz: 431.2 (M+H), 'H NMR (400 MHz, METHANOL-ds) 8 ppm 7.66 (s, 1H). 7.32

5  {d, J=85Hgz 1H), 7.24 (s, 2H), 7.08 (dd, J=8.5, 1.5 Hz, 1H), 4.57 (s, 1H), 3.52-3.37 {m,
1H), 3.21 (br. s, 1H), 2.88 (dd, J=8.5, 3.5 Hz, 2H), 2.64-2.49 (m, 6H), 2.22-2.09 {m, 2H),
2.07-1.89 (m, SH), 1.76-1.61 {m, 3H), 1.49 (d, JI=7.0 Hz, 6H), 1.41-1.24 (m, 2H), 1.03 ¢,
=73 Hz, 1H).

10 EXAMPLE 176
1-(4-(2-(2,6~-dimethylpyridin-4-y1)-3-isopropyl-1H-indol-3-yljcy clohexy}-N N-
dimethylmethanamine
i CH3 (176)
Intermediate 176 A tert-butyl 2-(2,6~-dimethylpyridin-4-y1)-3-sopropyl-5-(4-oxocvelo
15 hexyl)}-1H-indole~-1-carboxylate

G

CHz (176A)
tert-butyl 2-(2,6-dimethy lpyridin-4-y1}-3-1sopropyl-5-(4-oxocy clohexyi)-1H-
indole-1-carboxylate (0.150 g, 0.326 nunol, 78 % vield) was prepared according to the
general procedure described in Examples 156 and 157 using 4-(2-(2,6-dimethylpyridin-4-
20 yI3-sopropyl-iH-indol-5-vlevclohexanone (0.150 g, 0.416 mmol) as the starting

mtermediate. LCMS retention time 1.71 mun [L]. MS m/z: 461.6 (M+H).

Intermediate 176B: tert-butyl 5-(4d-cyanocyclohexyl}-2-(2,6-dimethyipyridin-4-y1}3-3-

isopropyl-1H-indole-1-carboxvlate
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Boc CH; (176B)

To a solution of tert-butyl 2-(2 6-dimethylpyridin-4-vi)}-3-isopropyi-3-(4-
oxocvclohexyl)-1H-indole-1-carboxylate (0.500 g, 1.086 mmol) in DME (15.0 mL) and
ethanol (0.5 mL) solvent mixture were added KOtBu (0.244 ¢ 2.171 mmol) and TosMIC
{(¢0.318 g, 1.628 mmol) at 0 °C. Then the mixture was stirred at 0 °C for Z h and a room
ternperature for 14 b, Quenched the reaction with cool water. The reaction mixture was
diluted with excess ethyl acetate, separated both the layers, the aqueous layer was
extracted with ethyl acetate, combined organic layer was concentrated to afford crude
compound. The crude material was purified by silica gel chromatography on an ISCO
mstrument using 24 g silica column, compound was eluted with 85% ethy! acetate in
petroleum ether, the fraction was collected and concentrated to afford tert-butvi 5-(4-
cyanocy clohexyiy-2-{2, 6-dimethvipyridin-4-y1)-3-isopropyl-1H-indole-1-carboxvlate
(0.350 g, 0.742 mamol, 68% vield) as a hight vellow solid. LCMS retention time 1.85 min

(L] MS m/z: 472.6 (M+H).

Intermediate 176C: tert-butyl 5-(4-(aminomethylicyvclohexyl}-2-(2 6-dimethylpyndin-4-

v1)-3-1sopropyi- i H-ndole~ 1 ~carboxylate

Boc CHs (176C)

To a solution of tert-butyl S-(d-cyanocyclohexyi}-2-(2, 6-dimethvipyridin-4-y1}-3-
isopropyl-1H-indole~1-carboxyiate (0.35 g, 0.742 mmol) in ethanol {(100.0 mL} were
added Ranev®-Nickel (0.158 g, 1.484 mmol) and NHsOH (0.973 mL, 14.84 mmol). The
resulting reaction nuxture was stirred at room temperature for 16 h under hvdrogen gas
pressure at 60 psi. The reaction mixture was diluted with ethyl acetate, filtered and
washed with excess ethyl acetate. Combined orgamic layers was concentraied to afford
tert-butyl 5-{4-(aminomethyl}cyclohexyly-2-(2,6-dimethylpyridin-4-y1)-3-isopropyi-1H-
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indole-1-carboxylate (0.350 g, 0.736 mmol, 99 % vield) as a light brown solid compound.

LCMS retention timme 1.47 man. (L) MS m/z: 476.6 (M+H),

Intermediate 176D tert-buty! 3-(4-({(tert-butoxycarbonyllaminomethyicyclohexyl)-2-
5 (2,6-dimethyipyridin-4-vi}-3-1sopropyl-1H-indole-1-carboxylate:

BOC\ /\/\\ H’ic
N i i ” H:
Ho a }’(”%

‘Boc CHgy (176D)

To a solution of tert-butyl 5-(4-{aminomethylcyclohexyl)-2-(2, 6-dimethylpyndin-
4-y1}-3-1sopropyl-1H-indole-1-carboxylate (0.080 g, 0.168 mmol} in BCM (10.0 mL)
were added BOC(2 (0.059 mi., 0.252 mmol) and TEA (€.094 mL, 0.673 mmol} at room

10 temperature, then stured at room ternperature for 16 h. The reaction nuxture was
quenched with cold water, diluted with CHCl; (100 mL), the organic layer was separated,
dried over sodium sulphate and concentrated to afford crude. The crude material was
purified by sitica gel chromatography on an ISCO instrament using 24 g silica column,

compound was eluted with 55% ethyl acetate in petroleum ether to afford tert-butyl 5-(4-

[
(i

{((tert-butoxy carbonvyaminoymethyi} cyclohexyl}-2-(2,6-dimethyvlpyridin-4-y1}-3-
isopropyl-1H-indole--carboxyiate (0.060 g, 0.104 mmol, 62% yield) as a brown sohid.

LCMS retention time 2.26 min (L)Y MS mz: 576.6 (M+H),

Intermediate 176F; (4-(2-(2,6-dimethyipyridin-4-vi}-3-isopropyi-1 H-indol-3-y1}

20 ¢yclohexyDmethanamine:

HoN”

CHs (176E)
To a solution of tert-buty] 5-(4-{({tert-butoxycarbony Damino)methyi) cyclohexvi}-
22, 6-dimethyipyridin-4-vi}-3-tsopropyi-1H-indole-1-carboxylate (0.060 g, 0.104 mmol)
mn dioxane (2.0 mL) was added 4M HCl in dioxane {0.261 mL, 1.042 mmol) at room
25  temperature, stirred at room temperature for 4 h. Concentrated the reaction mass to afford
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(4-(2-(2, 6-dimethyipyridin-4-y13-3-1sopropyl-1H-indol-S-yeyclohexyl) methanamine

{0.060 g} as a white solid. LCMS relention time 0.45 min [G]. MS m/2z: 376.2 (M+H),

Example 176:

1-(4-(2-2, 6~-dimethvipyrnidin-4-y1}-3-isopropyl-1H-indol-S-yl}eyclohexy)-N,N-
dimethyvl methananune (1.0 mg, 1% yield) was prepared according to the general
procedure described in Examples 6 and 7 using 4-{2-(2.6-dimethylpynidin-4-v1}-3-
isopropyl-1H-indol-5-vicyclohexyl) methanamine (0.080 g 6.213 mmol) as the starting
intermediate. LCMS retention time 1.814 min [E]. MS sz 4043 (M+H); 'H NMR (400
MHz, METHANOL-ds) 8 ppm 7.67 (d. J=8.8 Hz, 3H), 7.38 (d. J=R.6 Hz, 1H), 7.18(d.
J=8.6 Hz, 1H), 3.60-3.46 (m, 2H}, 3.08 (d, J=6.6 Hz, 2H), 2.94 (s, 6H}, 2.75 (s, 6H}, 2.65
{t, J=12.5 Hz, 1H), 2.09-1.92 (m, 5H), 1.76-1.61 {m, 3H}, 1.55 (d, J=7.1 Hz, 6H}, 1.41-
1.24 (m, 4H).

EXAMPLES 177 AND 178
2-{{4-(3~isopropyl-2-(B-methyvi-| 1,2 4}triazolof 1, 5-alpyridin-6-v1}- 1 H-indol-5-

vhcyclohexyD{methvDarino)-N N-dimethylacetarnide

(177-178)
2~chloro-N N-dimethylacetamide (0.091 g, 0.747 mumol) and TEA (0.260 mL,
1. &68 mmol) were added to a solution of 4-(3-1sopropyl-2-(8-methyl-|{ 1,2, 4}trazolof1,5-
ajpyridin-6-v1}-1H-indol-5-y-N-methvicyclohexanamine (0.150 g, 0.374 mumol) in DMF
(1.0mwL) and THF (1.0 mL) at 0 °C, then stirred at room iemperature for 16h. The
reaction mass purified via preparative LC/MS using method D2 to separate both the
isomers, the fractions containing the desired product were combined and dried via
Genevac centrifugal evaporation to afford two 1somers.
Example 177 (Isomer 1) (61.0 mg, 32% vield). LCMS retention time 1.38 min.
MS m/z: 487.3 (M+H), 'H NMR (400 MHz, METHANOL-ds) & ppm 8.68 (s. I H) 8.44
(5, 1HY 798, 1 HY755-768(m 2H}730(d, =833 He, 1 H)7.04(d, =853 Hz 1 H)
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3.79¢d, J=1.00 Hz, 1 ) 3.55 (br. 5., 2 H) 3.34-3.38 (m, 1 F} 3.12 (s, 3 H) 2.94-3.02 (m, 4
H)2.86 (s, 1 ) 2.80 (br. s, 1 ) 2.69 (s, 3H) 2.60 (1, J=11.80 Hz, | H) 2.46 (br. s., 3 )
2.05(d, J=12.05 Hz, 4 H) 1.55-1. 71 (m, 4 F) 1.50 (d. J=7.03 Hz. 6 H).

Example 178 (Isomer 2} {26.0 mg, 14% vield). LCMS retention time 1.57 min.

5 MSm/z 4873 (MHH), 'H NMR (400 MHz, METHANOL-ds) 8 ppm 8.69 (s, I H) 8.46
G, 1HY776 (5, 1 H)7.65 (5, 1 H) 738 (d, J=831 Hz, 1 H}7.20 (d, J=831 Hz, | H)4.22-
434 (m 1 H)4.03-4.14 (m, 1 H}3.49(d. J=1027Hz, 1 H) 3.35-3.39 (m, 1 H) 3.18 (br.
s, TH)2.99(d, J=1052Hz, 6 H) 2.81-2.89 (m, 3 H) 2.69 (s, 5H) 244 (br. s, 2 H) 1.95-
20 {m 4 H)Y 1.80-1.92 (m, 2 H) 1.52(d, I=7.09 Hz, 6 H).
10
EXAMPLES 179 AND 180
2-({(4-€2-2 6-dimethyipyridin-4-y13-3-isopropyl- 1H-indol-S-y Doy clohexyl) aming)}-N-
methylacetamide
O H
H;;C\ﬁ,ﬂ\/i\i CHy
CH3 (179-180)
15 Tsomer 1 (4.0 mg, 8.75 % yield) and Isomer 2 (1.0 mg, 2.08 % vield) were

prepared as described in Examples 177-178 using 4~(2~(2,6-dunethylpyridin-4-y1)-3-
isopropyl-1H-indol-5-yvlcvclohexanamine (0.040 g, 0.111 mmol} as the starting
intermediate.
Example 179 (Isomer 1) LCMS retention time 1.68 mun. (E) MS m/z: 4333
20 (M+H), TH NMR (400 MHz, DMSQO-de) 6 ppm 11.36 (br. s.. 1H). 8.75 {br. 5., 1H), 8.42-
8.30 {m, 1H), 7.68-7.48 (m, 3H). 7.35 (d, I=8.6 Hz, 1H), 7.21 (d, 9.8 Hz, 1H), 3.75 (br.
s., 2H}, 2.79-2 68 (m, 4H), 2.65 (s, TH), 2.13-1.91 (m, 6H}, 1 .82 (d, J=13.0 Hz, 2H}, 1.68
(d, 3=12.2 Hz, 6H).
Example 180 (Isomer 23 LCMS retention time 1.98 min. (E) M8 m/7z: 4333
25 (M+H); 'TH NMR (400 MHz, METHANOL-d) 8 ppm 7.77 (s, 1H), 7.63 (s, 2H), 7.40 (d,
J=8.5 Hz, 1H), 7.25 (dd, J=8.5, 1.5 Hz, 1H}, 3.84 (s, 2H), 3.59-3.43 (m, 2H), 2.88 (br. s,
1H), 2.83 (s, 3H), 2.74 (s, 6H), 2.12-1.87 {m, 8H), 1.57 (d. J=7.0 Hz, 6H).
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EXAMPLE 181
6-(3-1sopropyl-5-(piperidin-3-y 13- 1H-indol-2-v1}-8-methoxy-{ 1,2,4 lirtazolof1,5-a}

pyvridine

CH
8 OA“CHg

s

=N
N
‘;N_::‘J

e
T

(181}

(93}

Intermediate 181 A: 5-Bromo-2-iodo-3-1sopropyl-1H-indole
HAC

~CHs
Br.
T
N
H {181A)
To a stirred solution of 3-bromo-3-isopropyl-1H-indole (30 g, 126 mmol) in THF
(300 mL) was added silver trifluoromethanesulfonate (384 g, 151 mmol) was added I»
(32.0 g, 126 mmol) in THF (300 mL} at room temperature, stirred at same temperature for
10 0.5 h. Quenched the reaction with aqueous Nax8203 (S0 mi). The reaction mixture was

extracted with BtOAc (3 X 500 ml}, dried over sodium sulphate and concentrated fo
afford crude product. The crude matertal was purtfied by silica gel chromatography on an
ISCO instrument using 120 g silica colurn, the fractions containing the desired mass was

collected and concentrated to afford 5-bromo-2-10do-3-isopropyl-1H-indole (25 g, 68.7

15 mmol, 54.5 % vield) as a brown liquid. LCMS retention time 1.72 min [D]. MS m/z;
362.1{M-H).
Intermediate 181B: 6~(5-bromo-3-isopropyl-1H-indol-2-vi}-8-methoxy-{ 1,2,4 j{riazolo
{1,5-alpyridine

20 {1818}

6-(S-bromo-3-isopropyi-1H-indol-2-y1}-8-methoxy-{ 1,2.4}trtazolo] 1, 5-ajpyridine

{12.3 g, 31.9 mmol, 72.6 % vield) was prepared according to the general procedure
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described in Intermediate 1G, using 5-bromo-2-todo-3-isopropyl-iH-indole (16 g, 44.0
mmol) as the starting intermediate. LCMS retention time 1.46 man [B]. MS m/7: 387.3

(M+H).

The following Infermediates were prepared according to the general procedure

used to prepare Intermediate 1818,

Table 13
Ret o
Interme Mol | LCMS ‘ HPLC
, Structure | Time
diate Wt {M+H] . Method
{min}
HaC
>/-CH3 CHg
8
18182 ) N - 368 370.2 3.24 D
iSiB-3
3833 3854 1.54 L
181B-4 HC ,
YO cHy
o TN 3432 | 3452 | 142 W
2 5.2 42 /
N
I8iB-5
3292 331.2 1.47 I
i8iB-6
373 3752 3.73 E
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181B-7 e
\rcm
Br Ao A g )
N 36911 3711 1.49 D
N ) N\ji
” i N
Hyd N

Intermediate 181 6-(3-1sopropvi-5-(4,4,5 S-tetramethyli-1,3 2-dioxaborolan-2-v)-1H-
mdol-2-y1}-8-methoxy-[ 1,2, 4 irtazolo] 1, 5-alpvridine

e b

H N (1810
5 To astirred solution of 6-(5-bromo-3-1sopropyl-1H-indol-2-y1)-8-methoxy-

1.2, 4tnazolof1,5-a]pynidine (9.5 g, 24.66 mmol) and bis{pinacolatodiboron (9.39 g,
37 0 mmol) in dioxane (10 mbL) was added potassium acetate (7 .26 g, 74.0 mmol),
degassed the mixture with N2 for 10 min, then was PACh(dppf) (1.804 g, 2.466 mmol)
and again degassed for 10 min, then the mixture was stirred at 100 °C for 16 b, The

10 reaction mass brought to room temperature, diluted with EtQAc, filtered the solids,
concentrated the filirate to afford crude compound. The crude mass was purified by silica
gel chromatography on an ISCO instrument using 80 g silica column, the fraction
contaiming the compound was collected and concentrated to afford 6-(3-isopropyl-5-

{4.4,5 5-tetramethvi-1,3,2-dioxaborolan-2-y1}- 1 H-indol-2-y1}-8-methoxy -

15 {1.2.4]triazolo|1.5-ajpyridine (5.2 g, 12.03 mmol, 49 % yield)} as a brown solid. LCMS
retention time 1.55 min [D]. MS sz 433.6 (M+H),
Intermediate 1810 1-benzyi-1,2.5 6-tetrahvdropyridin-3-yl triffuoromethanesulfonate
OTf
oVs
AN 151Dy
20 To a stirred solution of [-benzyipiperidin-3-one (4.2 g, 22.19 mmol) in THF (30

ml) was added drop wise hithium dusopropylamude (24.66 ml, 44.4 mamol) at -78 °C, the

1o
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reaciion mixture was stirred at same temperature for 1 h, then was added N, N-
bis{trifluoromethyisulfonyhaniline (8.72 g, 24.41 nwnol} in THF (35 mi} at same
temperature, slowly brought to room temperature, stirring at room temperature for 16 h.
The reaction muxture quenched with agueous NHsCl extracted with EtOAc, dried over
sodium sulphate and concentrated to afford crude compound. The crude material was
purnified by silica gel chromatography on an ISCO instrument using a neutral alumina
colunm, the fraction containing the desired compound was collect and concentrated fo
afford 1-benzyi-1,2,5.6-tetrahydropyridin-3-y1 tniflucromethanesulfonate (3.3 g, 10.27
mmol, 46% vield) as an oil. H NMR (400 MHz, DMSO-ds) 8 ppm 7.43-7.21 (m, 5H),
586 (d, J=85Hz 1H).36(dJ=7.0Hz 2H), 3.1 (d. /= 7.0 Hz, 2H), 2.64-2.60 (m.
2H), 2.26-2.16 (m, 2H).

Intermediate 181E: 6-(5-(1-benzyl-1,2,5,6-tetrahvdropyridin-3-y1}-3~isopropyl-1H-indol-

2-y1}-8-methoxy-{1,2 4ltriazolo| 1 5-ajpyridine

(181F)

To astirred solution of 6-{3-1sopropvi-3-{4 4,5 S-tetramethyi-1,3,2-dioxaborolan-
2-yi}-1H-indol-2-v1}-8-methoxy-{ 1,2 4 ]triazoio|1,S-ajpyridine (4 g, 9.25 mmol), and 1~
benzyl-1,2,5,6-tetrahy dropyridin-3-yl influcromethanesulfonate (4.46 g, 13.88 mumol) in
dioxane {50 ml.), and water (0.5 mL) solvent muxture was added potassium phosphate

tribasic (5.89 ¢

p=2d

27.8 mmol}, degassed with Nz gas for 10 min, then was added
PACh{dppt) (0.677 g, 0.925 mmol} and again degassed for 10 min, then the mixture was
stirred at 100 °C {or 16 h. Quenched the reaction with water. The reaction mixiure was
extracted with EtOAc, the combined organic extracts was dried (Naz804) and
concentrated to afford crude compound, the crude mass was purified by silica gel
chromatography on an ISCO instrament using 40 g silica column, the fractions contaming
desired compound was collected and concentrated to afford 6-(5-(i-benzyl-1,2.5,6-
tetrahydropyridin-3-y1}-3-isopropyl-1H-indol-2-y1}-8-methoxy-{1,2 4 |iriazolo | 1,5-
ajpyridine (3.5 g, 7.33 mmol, 79 % vield) a white solid. LCMS retention time 1.65 min
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(D], MS mz: 478.6 (M+H).

Example 181
To a stirred solution of 6-(5-(1-benzyl-1,2,5 6-tetrahvdropyridin-3-y1}-3-

isopropyl-1H-indol-2-y1)-8-methoxy-{ 1,2, 4}triazolo} 1, 5-ajpyridine (1 g, 2.094 mmol) in
MeOH (25 mb) was added Pd/C (0.223 g, 2.094 mmol} the slurry was stirred room
emperature under Hz bladder for 16 h. Reaction mass was filtered through celite bed
washed with MeOH, the filtrate was collected and concentrated 1o afford crude. The
crude material was purified by preparative HPLC using method D2, fractions containing
desired product was combined and dried using Genevac centrifugal evaporator to afford
6-(3-1sopropyl-S-(piperidin-3-vi)-1H-indol-2-y1}-8-methoxy-{ 1,2, 4{triazolo{ 1. 5-
ajpyridine (9.5 mg, 0.159 mmol, 26 % vield). LCMS retention time 1.27 min [E]. MS

vz 390.1 (M+H), TH NMR (400 MHz, DMSO-ds) § ppm 1.23 (s, 2 H) 1.45 (d. J=6.85
Hz, 6 H) 2.07 (s, 2 H) 2.25-2.39 (m, 3 H) 2.62-2.73 (m, 3 H) 4.02-4.13 (m. 4 H) 7.03 (4,
J=8.07Hz, 1 H) 7.14 (s, 1 H) 7.32(d, J=8.56 Hz, 1 H) 7.57 (s, 1 H) 8.47-8.59 (m, 2 H)
1116 (s, 1 H).

The following Examples were prepared according to the general procedure used to

prepare Example 181,

Table 14
Ret

Ex. Mol | LCMS . HPLC

Structure , , Time
No. Wi MH" ‘ Method

{nun)

182 3895 | 3901 | 1.27 E
183 3805 | 3901 | 1.27 E
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H
N HC
TNACHs oy

184 | SN e 3335 | 3342 | 1.94 E

S N

\ /

H
185 3335 | 3342 | 1.94 3
156 3475 | 3483 | 1.42 D
187 3475 | 3483 | 1.42 D
188 3735 | 3742 | 1.33 F
189 3875 | 3882 | 1.15 E
190 3875 | 3883 | 1.14 E
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EXAMPLE 191
2-{dimethylamino}-1-{3-(3~isopropyl-2-(B-methoxy-{ 1,2 4|triarolo 1, 5-a]pyndin-6-y1)-
H-indol-5-vUpiperidin-1-ylethanone

HaC

i
HaCu N Ry '"“<>\,
O

SHA N
CHs H NT (191

5 2-{dimethyiamino}-1-(3-(3-isopropyl-2-(8-methoxy-[ 1,2, 4}triazolof 1 S-ajpyridin-
6y 1 H-indol-5-vpiperidin-1-ylethanone (8.4 mg, 0.018 nmunol, 23% yield) was
prepared according to the general procedure described in Example 28 using 6-(3-
isopropy1-5-{pipendin-3-y1}-1H-ndol-2-yD-8-methoxy-| 1,2,4}tr1azolo | 1,5-alpyndine (30
mg, 0.077 mmol) as the starting intermediate. LOMS retention timne 1.55 nun {E]. MS

10 m/z 4752 (M+H); 'TH NMR (400 MHz, DMSO-de) 6 ppm 1.18-1.30 (m, 1 H) 1.39-1.53

(m, 6 H) 1.73-1.86 (m, 2 H) 2.02-2.08 (m, 4 H) 2.20-2.35 {m, 6 H) 3.05-3.21 (m, 4 H)

399-4 13 (m 4H} 701718 (o, ZH)Y 731737 {(m, 1 H) 7.55-7.69 (m, 1 H} 8 43-8.62

(m, 2H)11.02-11.20 (m, 1 H) .

15 The followimg Examples were prepared according {0 the general procedure used o

prepare Example 191

Table 15
Ret )
Ex. Mol | LCMS . HPLC
Structure Time
No. Wt MH? ) Method
(min}
192 4746 | 4751 1.55 B
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CHa
H3C“‘N
o
193 4726+ 4734 1.44 E
194 5147 | 5152 1.63 E
195 463.6 | 464.0 1.73 E
196 4746 | 4753 | 1.848 E
167 4746 | 4754 1.16 E
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198 4717 | 4723 1.74 F
199 4296 | 4303 | 2.031 E
200 471.7 | 4723 1.77 E
201 4306 | 4313 1.67 E
202 429.6 | 4303 | 2.04 E

1i6
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2413 4456 | 4463 | 1.358 F
204 445.6 | 4463 1.87 E
205 419.6 § 4202 | 1.327 F
206 4457 | 4463 | 225 E
2007 4336 | 4343 | 1.371 F
208 433.6 | 4343 1.89 E
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4457 | 4463 | 2.26 E

210 431.6 | 4323 | 1.594 F

EXAMPLE 211
1-(3-(3-isopropyl-2-{8-methoxy-{ 1.2 4|triazolo{ 1,5-ajpy ridin-6-y1 -1 H-indol-5-v1}

piperidin- -y1}-2-(methylaminojethan-1 -one

21
1-{3-(3-1sopropyl-2-(8-methoxy-| 1,2.4Jtriazolo[ 1. 5-a]pyridin-6-y1}-1H-indol-5-~
yviypiperidin-1-y}-2-(methylamino)ethan-1-one was prepared according to the general
procedure described in Example 337 using 6-(3-isopropyl-S-(pipendin-3-vi}- 1H-indol-2-
yv1}-8-methoxy-{ 1,2, 4)triazolo {1, 5-ajpyridine (30 mg, 0.077 mmol} as the starting
intermediate. LCMS retention time .23 nun [E]. MS m/z: 461.3 (M+H), 'H NMR {400
MHz, DMSO-ds) 6 ppm 1.18-1.30(m, 1 H) 1.39-1.53 (m. 6 H) 1. 73-1.86 (m, 2 H) 2.02-
208 (m, 4 H)2.20-2.35 (m, 6 H 3.05-3 21 (m, 4 HY 3.99-4 13 (m, 4 H) 7.01-7.18 (m, 2
HY7.31-737 (m, 1 B) 7.55-7.69 (m, 1 H) 843-8.62 (m, 2 H) 11.02-11.20 (m, 1 H).

The following Examples were prepared according to the general procedure used to
prepare Example 211,

Table 16

) Ret
Ex. Mol | LCMS ( HPLC
Structure . Time
MNo. Wt MH" . Method
{min)
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212 460.6 | 461.3 1.22 E
213 458.6 | 4593 1.28 E
214 458.6 | 4593 1.28 E
215 4306 | 4313 | 1346 E
216 4326 | 4333 | 1.124 F
217 4326 | 4333 1.12 F
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218 130.6 | 4313 1.589 E
219 432.6 | 4333 1.64 E
220 130.6 | 4313 1.61 E
221 432.6 | 4333 1.63 E

EXAMPLE 222
2-{3-{3-isopropyl-2-(8-methoxy-{1,2.4 jtriazolo| 1, 5-ajpyridin-6-yi)-1H-indol-3-y1}
pipenidin- 1-vD)-N, N-dimethylacetamide

120
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(222)

2-(3-(3-1sopropyi-2-(8-methoxv-{ 1.2 4 Hnazolof 1, 5-alpyridin-6-y )~ IH-indol-5-v1}
piperidin-1-y1}-N, N-dimethylacetanide (8.8 mg, 0.019 mmol, 24.07 % vield) was
prepared according to the general procedure described in Exaroples 177 and 178 using 6-
(3-isopropyi-S-(piperidin-3-vl}-1H-~ndol-2-y1)-8~-methoxy-{ 1,2,4] tnazolo{ 1, 5-alpvridine
(30 mg, 0.077 mmol} as the starting intermediate. LCMS retention time 1.63 min [E].
MS m/z: 475.2 (M), 'H NMR (400 MHz, DMSO-ds) 6 ppm 1.16-1.31 (m, 2 H) 1.35-
153 (m, 6 H 1.90-2.06 (m, 2 H) 2.29-2.38 (m, 4 H) 2.79-2.8% {m, 3 H) 2.93-3.08 {m, 4
H) 3.10-3.22 (m, 2 H) 3.98-4.17 (n1, 4 H) 6.97-7.06 (m, 1 H) 7.11-7.20 (m, 1 H) 7.27-
7.42 (m, 1 H) 7.52-7.68 (m, 1 H} 8.40-8.61 (m, 2 H) 11.06-11.22 (m, 1 H).

The following Examples were prepared according to the general procedure used to

prepare Example 222.

Table 17
Ret
Ex. Mol LCMS ) HPLC
Structure v Time
No Wi MH" - | Method
(min}
i
HaC i
HoNg HCon, . : -
223 { ¢ O-CHy | 4606 | 4612 | 1.81 E
X -
# N N,
H N
224 4746 | 4751 | L6 E
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]
™D
Lh

446.6 | 4473 1.45 j2)

N !
226 ;\ m 7 NeN L ame | 4733 | 145 | OE
Nr‘

227 463.6 | 4640 | 1.77 E
228 460.6 | 4611 | 178 E
229 /LN i TN/ 4466 | 4471 | 177 E
230 472.6 | 4734 | 15 E
231 4586 | 4593 | 1.63 E
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232 458.6 | 4593 | 1.66 E
233 4326 | 4333 | 183 B
234 4466 | 4471 | 177 E
235 4326 | 4333 | 1.84 E

EXAMPLE 236
6~(3~1sopropvi-5-(1-isopropvipiperidin-3-yi}- tH~indol-2-y1)-8§-methoxy -

(1,2 4lrazolof 1, 5-a]pvridine

(236)
6-(3-1sopropyl-3-{ 1 -isopropvipiperidin-3-yi}- 1H-indol-2-y1}-8-methoxy-
[1,2,4ltriazolof1,5-alpyndine (10.2 mg, 0.024 mmol, 31% vield) was prepared according
1o the general procedure described in Exaroples 152 and 153 using 6-(3-1sopropyl-5S-
{(piperidin-3-y )~ IH-indol-2-v1}-8-methoxy-{ 1.2 4}triazolof 1, 5-alpyndine (30 mg, 0.077
mmol} as the starting intermediate. LCMS retention time 1.44 min [F]. MS m/z: 4321
(M+H); H NMR (400 MHz, DMSO-ds)} & ppm 1.45 (d, J=7.09 Hz, 6 H) 1.84-1.98 (m, 3
H)2.23-2.37 (m. 3 H) 2.64-2.75 (m, 6 H) 3.17 {d, J=4.65 Hz. 3 H) 4.07 (s. 4 H) 7.05 (d,
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J=831Hz 1H)7.15(s, 1 H) 7.31 (4, J=8.31 Hz, 1 H) 7.61 (s, 1 H} 8.44-8.60 (m, 2 H)
11.13 (s, 1 H).

The following Examples were prepared according to the general procedure used to
5  prepare Example 236.
Table 18

Ret
Ex. Mol | LCMS . HPLC
Structure . , Time
No. Wt MH" . Method
{min)
237 4456 | 4462 | 1.92 E
238 4035 | 4042 | 116 E
239 4316 | 4322 | 143 E
240 4456 | 4461 | 1.84 E
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241 4035 | 4043 | 1.17 E
242 4456 | 4462 | 16 E
243 4456 | 4463 | 1.16 E
o
H4C
244 (N\] TNACHs  o-CH, 473.6 | 4742 | 1.63 E
245 4727 | 473.0 | L6l E

125



[

16

WO 2019/126113 PCT/US2018/066149

4416 | 4423 1.52 E

N2
B
'\\1

4416 | 4423 1.52 E

EXAMPLE 248
1-{3-{3-isopropyi-2-(8-methoxv-{ 1.2, 4{iriazolo]1,5-a]pyridin-6-y1}-1 H-indol-5-

yhpipendim-1-vD-2-methylpropan-2-ol

HO
HsC

(248)

1-(3~(3-1sopropyl-2-(8-methoxv-[ 1.2 4}tnazolof 1, 5-alpyridin-6-y1)- 1 H-indol-5-
vipiperidin-1-yly -2-methylpropan-2-ol (9.2 mg, 0.019 mmol, 24% vield) was prepared
according to the procedure described in Examples 152 and 153 using 6-{3-1sopropyl-5-
(piperidin-3-y1}- 1 H-indol-2-yD)-8-methoxy-{ 1,2,4] tnazolol,5-ajpyridine (70 mg, 0.180
mmol} as the starting intermediate. LOCMS retention time 1.79 min [E]. MS m/z: 462.2
(M+H);, 'H NMR (400 MHz, DMSO-de) & ppm 123 (s, 1 H) 1.45 (d, /=709 Hz, 6 H)
E37-1.75 (m, 2H)Y 1.84(d, /=10.32Hz, 3 H) 2.07-229 (m, 4 H) 2.67 (d, J=1.96 Hz, 3 H}
2.84(br. s, 1 H)303(d, /=954 Hz, 3H) 395414 (m, 4 H)7.02(d, /=831 Hz, 1 H)
7A5(s, 1 H}7.30(d, /=831 Hz, 1 H)7.51-767 (m, 1 H}) 8.45-8.61 (m, 2H)11.11 (s, 1
H).

The following Examples were prepared according to the general procedure used to
126
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Table 19
Ret

Ex. Mol | LCMS . HPLC
N Structure Time |
No. Wt MH" o Method

{min}
249 4616 | 4623 1.47 E
250 4596 | 4604 1.56 E

EXAMPLE 251

6~(3~1sopropy1-5-{ 1 -« 2~-methoxyethy Dpipenidin-3-v - 1H-indol-2-y1)-8-methoxy-[1,2.4]

triazolof 1, 5-alpyridine

(251)

6-(3~1sopropyl-5-(1-(2-methoxyethyDpiperidin-3-y 13- 1H-indol-2-y1}-8-methoxy-

{1,2.4triazolo {1,5-ajpyridine was prepared according to the procedure descnibed in

Examples 152 and 153 using 6-(3-1sopropyl-S-(pipenidin-3-y-1H-indol-2-y1}-8-

methoxy-{1,2,4}triazolof 1, 5-ajpyridine as the starting intermediate. LCMS retention time
1.67 min {E]. MS m/z: 448.3 (M+H); 'H NMR (400 MHz, DMSQO-ds) § ppm 1.23 (s, 1
H) 1.45(d, J=7.09 Hz, 6 H) 1.57-1.75 (m, 2 H) 1.84 (d, J=10.52 Hz, 3 H) 2.07-2.29 (m, 4
Hy2.67{(d, /=196 Hz, 3 H) 284 (br. s., t H} 3.03(d, J=9 54 Hz, 3 H}3.95-4 14 (m, 4 H)
7.02(d, /=831 Hz, 1 H) 7.15 (s, 1 H) 7.30(d, /=8.31 Hz, 1 H) 7.51-7.67 (m, 1 H) 8.45-
861 (m, 2 H) 11.11 (s, 1 H).
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prepare Example 251,

Table 20
Ret
Ex. Mol | LCMS . HPLC
, Structure 7 Time
No. Wt MH* . Method
{min}

252 4476 | 4483 1.35 E
253 4956 | 4963 1.38 E

EXAMPLE 254
2-(3-(2-(3 4-dimethoxypheny1}-3-isopropyi-1H-indol-5-y Dpipenidin- L-v-N-

methylethanamine

2-(3-(2-(3 4-dimethoxyphenyl}-3-isopropyl-1H-indol-S-yDpipendin- 1~y 13-N-
methylethanamine (23 mg, 0.159 mmol, 26% vield) was prepared according to the
general procedure described in Examples 152 and 153 using tert-buivl (2-(3-(2-(3.4-
dimethoxyphenyl}-3-isopropyl-1H-indol-53-yDpiperidin-1-ylethy {methylcarbamate
{150 mg, 0.280 mmol) as the starting imtermediate. LCMS retention time 1.62 mun [E]
MS m/z: 436.0 (M+H); TH NMR (400MHz, DMSQO-de) 3 ppm 10.87-10.73 {m, 1H). 7.58-
7.46 (s, 1H), 7.29-7.19 {(m, 1H), 7.11-6.99 (m, 3H), 6.97-6.92 {m, 1H), 3.82 (d, /=7.5 Hz,
6H), 2.94-2 85 (m, 2H), 2.82-2.74 (m, 2H), 2.69-2.65 {m, 1H)}, 2.64-2.57 (m, 2H), 2.44-
2.37 (m, 2H), 2.31 (m. 3H), 2.07-1.92 (m, ZH), 1.88 (5, 3H), 1.64-1.55 {m, 1H}, 1.41 (d,
J=7.0 Hz, 6H).
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The following Examples were prepared according to the general procedure used to

prepare Example 254,

Table 21
Ret 3
Ex. Mol | LCMS . HPLC
Structure , Time
No. Wt MH' ( Method
{min}
255 390.4 | 3913 .51 E
256 390.6 | 3913 1.58 E
5 EXAMPLE 257

6-(5-(azetidin-3-vi)-3-isopropvi-1H-indol-2-v1}-8-methyl-{ 1,2, 4 jtriazolo [ 1,5-ajpyridine

N (257

Intermediate 257 A: 3-isopropyi-3-{4.4,5 5-tetramethyi-1,3,2-dioxaborolan-2-vi)-1H-

indole

10 (257 A)

To a solution of 5-bromo-3-isopropyl-1H-indole (5 g, 21.00 mmol} in dioxane {50
mkb ) were added bis{pinacolato)ydiboron (7.46 g, 29.4 mmol} and potassium acetate (6.18
g, 63.0 mmol), degassed the mixture with nitrogen for 5 mun, then was added
PACl{dppf)-CH2Clz adduct (1 .715 g, 2.100 mmol) and stirred in sealed tube at 90 °C for

15 16 h. Crude LCMS showed no starting material and formation of product. Concenirated
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the reaction mass, then the residue was dissclved in E10Ac (50 mL), the solid was filtered
and washed with EtOAc {2 X 30 mL)}, the combined filirates was collected and
concentrated 1o afford crude compound. The crude material was purified by silica gel
chromatography on an ISCO mstrument using 120 g silica column, compound was eluted
5 in 15% EA in hexanes, the fractions were collected and concentrated to afford 3-
isopropyl-5-(4,4.5, 5-tetramethyi-1,3,2-dioxaborolan-2-v1}-1H-indole (3.2 g, 11.22 rmamol,

33.4 % vyield) white solid. LCMS retention timne 3.525 mun. M8 m/z: 286.2 (M+H}.

Intermediate 257B: tert-butvl 3-(3-sopropyl-1H-indol-5-yazetidine-1-carboxviate

HaC

CH,
{

N
10 H (257B)

To asolution of 3-isopropvi-3-(4.4.5, 5-tetramethvi-1,3,2-dioxaborolan-2-vi}-1H-
mdole (1.5 g, 5.26 mmol) in dioxane (30 mL) and water (10.00 mb} solvent mixture were
added tert-butyl 3-iodoazetidine-1-carboxylate (2.68 g, 9.47 mmol} and potassium
phosphate tribasic (3.35 g, 15.78 mmol), degassed the nuxture with nitrogen for S min,

15 then was added PdCh(dppD-CHaCl adduct (0.430 g, 0.526 mmol) and stirred n sealed
tube at 90 °C for 3 b, Crude LCMS showed no starting material and formation of
product. Concentrated the reaction mass. then the residue was dissolved in EtOAc (50
mk}, the solid was filtered and washed with EiQAc (2 X 30 mb}, the combined filirates
was collected and concentrated to afford crude compound. The crude material was

20 purified by sifica gel chromatography on an ISCO instrument using 24 g silica column,
compound was eluted in 15% EA in hexanes, the fractions were collected and
concentrated to afford tert-butyl 3-3-1sopropyl-1H-indol-5~yDazetidine-1 -carboxylate
(700 mg, 1.759 ramol, 33% vield) as an off-brown solid. LCMS retention time 3.439

nin. MS m/z 313.2 (M-H)

|\
W

Intermediate 257C: tert-butyl 3-(2-bromo-3-isopropyl-1H-indol-S-vhazetiding-1-

carboxylate



W

10

Yk
Wh

20
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Boo. LN
g____ﬁr
T (257C)

To a solution of tert-butyl 3-(3-1sopropvl-1H-indol-5-vhazetidine-1-carboxylate
(275 mg, 0.875 mumol in CCls (10 ml.) was cooled at 0 °C, was added NBS (140 mg,
0.787 miol), stirred at sarne terperature for | b, Crude LCMS showed no starting
material and formation of product, filtered the reaction mass and concentrated to afford
crude compound, the crude material was purified by silica gel chromatography on an
ISCO nstrument using 24 g silica column, compound was eluted in 109 EA in hexanes,
the fractions were collected and concentrated to afford tert-butyl 3-(2-bromo-3-isopropyl-
1H-indol-5-yDazetidine-1-carboxylate (140 mg, 0.292 mmol, 33% vield) as an off-brown

solid. LCMS retention time 3.105 min. MS m/z: 339.2 {(M+H).

Intermediate 257D tert-butyl-3-{3-isopropy-2-(8-methyi-| 1,2, 4liriazolo| 1,5-a]pyridin-6-

yi}-TH-indol-5-vi)azetidine-1-carboxylate

HsC

Boc.

[¢]94 i\g"’ﬁ\ 2 >/CH3 CHg
""" o

N (257D)
tert-Buiyl 3-(3-isopropyi-2-(8-methyl-{ 1,2, 4]triazolo| 1,5-a]pyridin-6-y I~ 1H-
indol-5-y1} azetidine-1-carboxylate (73 mg, 0.106 munol, 27.8 % yield) was prepared
according to the general procedure described in Example 1 using tert-butvi 3-(2-bromo-3-
isopropyl-iH-indol-5-vhazetidine-1-carboxylate {150 mg, 0.381 mmol} as the starfing

mtermediate. LCMS retention time 3.114 min. MS sz 446.4 (M+H).

The following Infermediates were prepared according to the general procedure

used to prepare Intermediate 257D,

Table 22
Ret
interme Mol | LCMS } HPLC
) Structure Time
diate Wt MH" . Method
{imin)
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Boc.,
INT-
461.55 | 4626 1.42 L
257132
INT-
5197 5204 1.13 E
257D-3

Example 257:
To asolution of tert-butyl 3~(3~1sopropyl-2-(8-methvi-[1,2 4]inazolo|1,5-a]

pvridin-6-vi}-1H-indol-5-viazetidine- 1-carboxylate (190 mg, 0.426 mamol} in DCM (10

Wh

mkb ) were added 4 M dioxane in HCI (2 mi, 8.00 mmol), was stirred at room temperature
for 3k Concentrated the reaction mass, then the residue was washed with diethy! ether
(20 mL) to afford 6-(5-(azetidin-3-vl}-3-1sopropyl-iH-indol-2-y[}-8-methvl-
{1,2.41triazolol ! 5-alpynidine (128 myg, 0.363 mmol, 85 %). LCMS retention time

L1 71min. MS(E) vz 3462 (M+H).

10

The following Examples were prepared according to the general procedure used to

prepare Example 257,

Table 23
Ret
Ex. Mol | LCMS _ HPLC
Structure 7 - Time
No. Wit MH" . Method
{nun}
HaC
HN YCHG O~CHg
- L , . i
258 N 4 N 361.4 | 3981 | 1402 E
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259 3194

98]
b
@
B2

0.96 E

EXAMPLE 260
2-(3-(3-1s0propy I-2-(8~methyl-{ 1.2 4linazolof 1, 5-alpyridin-6-y1)- 1 H-indol-5-yljazetidin-

{-v-N-methylacetamide

¥ H4C
HC” N —CHs - oH
f — —
Y A\ ]
SN /N
N N,
5 H N7 (260)

To a solution of 6-(8-(azetidin-3-y1)-3~1sopropyl-1H-indol-2-v1)-8-methyl-
{1.2,41trazolof1,5-ajpyridine (50 mg, 0.145 mmol} in THF (2.00 mL) and DMF (1.00
mk) were added DIPEA (0.126 mL, 0.724 munol} and 2-chloro-N-methylacetarmde (31.1
mg, 0.289 mumol) at room femperature, then the nuxture was stured at same temperature
10 fori6 h. Crude LUMS showed no starting material and formation of product,
concentrated the reaction mass to afford crude compound. The crude sample was purtfied
by reverse phase prep HPLC using method D2, The fractions containing the compound
was combined and evaporated to dryness using Genevac to afford 2-(3-(3-isopropvi-2-(8-

methvi-[ 1,2 4]triazolo|1,5-a]pvridin-6-y1)- 1 H-indol-3-y Dazetidin-1-y1 - N-

15 methviacetamide (5.1 mg, 0.012 mmol, 829 %) LCMS retention time 1.536 min [H]i,
MS m/z: 417.2 (M+H),
The following Examples were prepared according io the general procedure used to
prepare Example 260,
20 Table 24
7 ) Ret -
Ex. Mol | LCMS . HPLC
Structure Time ,
No. Wt MH" A Method
(min)




WO 2019/126113 PCT/US2018/066149

261 4306 | 4311 | 1.339 D2
CHa
N G
Hae™ N CHs o-cH,
262 o RN == 446.6 | 4473 | 1.873 D2
i Ay N SN
H N\N';"
263 4325 | 4332 | 1.455 b2
264 451.6 | 4522 | 1.398 D2
265 467.6 | 4681 | 1.387 D2

EXAMPLE 266
2-(dimethylamino}-1-(3-(3-isopropyl-2-(8-methyl-] 1,2, 4}triazolof 1.5-a pyridin-6-y1)-1H-
mdol-3-vhazetidin-1-vlhethan-1-one

CHs O

_N
HaC

k s
H N (266)
To a solution of 6-(8-(azetidin-3-y1)-3~1sopropyl-1H-indol-2-v1)-8-methyl-
{1.2,4]trazolof1,5-ajpyridine (50 mg, 0.145 nymol) in DMF (1 ml} were added

triethyiamine (0.061 mL, 0.434 mmol}, 2-(dimethylamino)acetic acid {29.9 mg, 0.289
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mmol) and HATU (165 mg, 0.434 munol) at 0 °C, then stirred at room temperature for 3
h. Crude LCMS showed no starting material and formation of product. The crude
material was purified by Preparative LCMS method D2, the fractions containing desired

product was combined and dried using Genevac centrifugal evaporator to afford 2-

Wh

(dimethylamino)-1-(3-(3-1sopropyl-2-(8-methyvi-} 1,2 4{triazolo} 1, 5-a] pyridin-6-y1}-1H-
indol-5-yhazetdin-1-yhethanone (3.1 mg, 6.84 pmol, 5 % vield). LCMS retention time
1.508 min. MS mz: 431.2 (M+H),

EXAMPLE 267
10 1-(3-(3-150propy1-2-(8~-methyl-{ 1.2, 4}triazolo[ 1, 5-alpyridin-6-y 1)- 1 H-indol-5-ylazetidin-

1-y1)-2-(methylaminojethan-1-one

Intermediate 267 A tert-butyl (2-(3-(3-isopropy]-2-(§-methyi-{1,2 4triazolo] .5-a}
pyridin-6-vi}-1H-indol-3-yljazetidin-1-y1}-2-oxoethyvHi{methyDcarbamate
CHy O

HiC
N 3 .
Boc” \/lLN“’"\ YyCH: oy
N
' N N,
H N” (267A)
tert-buivl (2-(3-(3-isopropyl-2-(8-methyl-{ 1,2 4 ltriazoio] 1, 5-ajpyridin-6-y1)-1H-

[
(i

indol-5-v1) azetidin-1-yDoxoethy{methy Dcarbamate (40.6 mg, 0.079 mmol, 100%) was
prepared according to the general procedure described 1n Example 266 using 6-(5-
{azetidin-3-v1}-3-isopropyl-1H-indol-2-y1}-8-methyi-[ 1,2 4}triazolof1,5-a]pyridine

20 hydrochloride (30 mg, 0.079 mmol) as the starting intermediate. LCMS retention time

2.563 ymin. M8 mz: 517.0 (M+H).

Example 267:

I-(3~(3-isopropyt-2-(&-methvi-{ 1,2 4}tnazolol 1, 5-ajpyndin-6-y - 1H-indol-5-
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yvijazetidin-1-yi}-2-(methylaminojethanone (7.6 mg, 0.018 mmol, 30%) was prepared
according to the general procedure described in Example 128 using tert-butyi (2-(3-(3-
1sopropyl-2-(§-methyl-| 1.2, 4tnazolo[ 1,5-a]pyridin-6-y1)- 1 H-indol-S-vDazetidin-1-v1)-2-
oxoethvi}{methyljcarbamate (30 mg, 0.058 nmumol) as the starting intermediate. LCMS
retention fime 1.118 min. MS (E") mz: 4173 (M+H). 'H NMR (400MHz, DMSO-ds) &
ppro 11.23 (s, 1H), 8.82 (s, 1H), 8.65-8.36 (m. 1H). 7.85-7.51 (m, 2H), 7.39 (d. /=8 3 Hz,
1H), 7.23-6.97 (m. 1H), 4.71-4.04 (m, 5SH), 2.75-2.57 (m, 4H), 2.41-2.23 (m, 4H), 1.41
{br. 5., 6H).

Wh

10 The exarople in Table 25 were prepared according to the general procedure used
to prepare Example 267.

Table 25

Ret
Ex. Mol { LCMS ‘ HPLC
Structure Time
No. Wt MH' ‘ Method
{min)

CH; ©
HMN

4325 ¢ 4331 | L1307 E

208

EXAMPLE 269

[
W

6-{5-(1-(2 2-dimethylteirahy dro-2H-pyran-d-vazetidin-3-y1)-3-isopropyl-1 H-indol-2-

vB-8-methyi-[1,2 4]inazclof1,5-alpyridine

N
4-(3-(242, 6~dimethvipyridin-4-y13-3-sopropyl- 1 H-indol-S-vDazetudin-1-v1}
tetrahy dro-2H-~thiopyran 1,1-dioxide (7.1 mg,0.017 mmol, 11%) was prepared according
20 1o the general procedure described in Example 289 using 6-(5-(azetidin-3-y1}-3-isopropyl-
1H-indol-2-y1}-8-methvi-{1,2 4}riazolo] 1.5-ajpyridine hvdrochioride (30 mg, 0.079
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mmol) as the starting material. LCMS retention time 1.985 min. MS (E" )y m/z: 458.2

(M+H). 'TH NMR (400 MHz, DMSO-de) 5 ppm 8.81 (s, 1H), 8.53 (5, 1H), 7.61 (s, 2H),
734 (s, 1H)Y, 7.17 (dd, J=8.4, 1.3 Hz, 1H), 3.90 (s, ZH), 3.70-3.61 (rn. 7H), 3.10 (br. 5.,
5H), 2.67 (s, 4H), 1.69-1.54 (m, 2H). 1.43 (d, /=7.1 Hz. 6H). 1.23-1.09 (m, TH), 1.06-
0.91 (m, 2H).

to prepare Example 269.

The examples in Table 26 were prepared according to the general procedure used

Table 26
Ret
Ex. Mol | LCMS . HPLC
7 Structure 7 Time
No. Wt MH" | Method
{min}
O
,ES!‘,
N~ CHs  cH,
270 Y4516 4523 | 1.17 E
271 4015 | 4022 | 1632 E
272 4035 1 4041 | 1388 E
273 3755 § 3761 | 1.238 E
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274 4175 1 4181 | L

o
o0
~3
T

EXAMPLES 275170 278
N-tsopropyl-3-(3-isopropyl-2-(8-methoxy | 1,2,4 [trtazolo| 1. 5-alpyridin-6-y1}- 1 H-~indol-5-

vh-N-methvicyclopentan- L-anune

HsC

N (27510278)

(v

Intermediate 275A; 6-(5-bromo-3-isopropyi-1H-indol-2-y1}-8-methoxy-| 1,2, 4}triazolo
{1.5-alpyridine

HaC
rCHs o-chy
L /=

=1 S S— S\
o=y
H

.

N (275A)
To a solution of 5-bromo-2-iodo-3~isopropyl-1H-indole (1.5 g, 4.12 nwnol) and 8-
10 methoxy-6-(4,4,5 5-tetramethyi-1,3,2-dioxaborolan-2-vi-{ 1,2 4{triazolo| 1 5-alpvridine
{1.700 g, 6.18 mmol} in dioxane (30 mL} and water {3.33 mil} was added potassium
phosphate iribasic (2.153 g, 12.36 mmol} at ambient teroperature. The mixture was
degassed for 10 nun with nitrogen, and was added PdCh{dppf)-CH2Clz adduct (0,168 g,
{.206 mmol} and further degassed for 5 min. The resulting mixture was stirred at 80 °C
15 for 3 h. The reaction mixture was diluted with ethyl acetate (200 mlL), washed with water
(2 x 100 mL), brine (50 mL), dried over sodium sulphate, and concentrated to afford
crude product. The crude material was purified by silica gel chromatography using 40 g
silica columin, compound was elutied with 45% ethyl acetate in petroleum ether, the
fractions were collected, concentrated to afford 6-(5-bromo-3-isopropy!-iH-indol-2-v1}-8-
20 methoxy-{1,2 4tnazolof1,5~alpynidine (1.0 g, 2.206 nwnol, 53% vield) as a yellow solid.

LCMS retention time 3.18 min {D]. MS m/z: 385 4 (M-+H).
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Intermediate 275B: 6-(3-isopropyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)}-1H-

indol-2-v13-8-methoxy-[1,2.4jtnazolo[1,5-ajpvridine

oo CHa
MG/ S
HC” B
(2758)
5 To a solution of 6-(S-bromo-3-isopropyi-1H-indol-2-y1}-8-methoxy-| 1,2,4}

triazolo]1,5-alpyridine (0.95 g, 2.466 mmol) and bis(pinacolatoydiboron (0.751 g, 2.96
nmmol} in dioxane (40mb) was added potassium acetate (0.726 g, 7.40 mmol} at ambient
temperature. The mixture was degassed for 10 min with nitrogen, and was added
PACh{dppH-CH2Clz adduct (0.201 g, 0.247 mamol) and further degassed for 5 min. The
10 resulting maxture was stirred at 90 °C for 12 h. The reaction mass was filtered through
celite bed to remove inorganics, washed with DCM (100 mL) and filtrate was
concentraied to afford 6-(3-isopropyl-5-(4.4,5 S-tetramethy-1,3,2-dioxaborolan-2-y1-1H-
mdol-2-y1}-8-methoxy-[1,2 4ltrtazolo] 1, 5-alpvridineg (1.2 g, 2.276 munol, 92 % vield} as a

brown solid. LCMS retention time 3.08 mun [D]. MS m/z: 433.4 (M+H).

[
W

Intermediate 275C: 3-(B3-1sopropyl-2-(8-methoxy-[1,2.4}iriazolo] 1, 5-ajpynidin-6-v1)-1 H-

imdol-5-ylhcyclopentanone

(275C)
To a solution of 6-(3~1sopropvl-5-(4,4.5 5-tetrarvethyl~1,3,2-dioxaborolan-2-y1}-
20 1H-indol-2-vi)-8-methoxy-{1,2.4 firiazolof1,5-ajpyridine (1.0 g, 2.313 mmol) and
cyclopent-2-enone (0.752 mL, 9.25 mmol} in dioxane (30 ml}} and water (3.33 mL} was
added potassium phosphate tribasic (1.473 g, 6.94 momol) at ambient temperature. The
mixture was degassed for 10 min with nitrogen, and was added chioro(1,3-
cycloocatdiengyrhodium{l) dimer (0.114 g, 0.231 mmol) and further degassed for 5 min.

25 The resulting mixture was stitred at 80 °C for 16 h. The reaction mixture was diluted
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with DCM (200 mL}, washed with water {2 x 100 mL), brine (50 mL), dried over sodium
sulphate, and concentrated o afford crude product. The crude material was purified by
stlica gel chromatography using 40 g silica colummn, compound was eluted with 78% ethyl
acetate in petroleum ether, the fractions were collected and concentrated to afford 3-(3-
isopropvi-2-(8-methoxy-{1,2,4{triazolo| 1,5-a]pyridin-6-vH-1H-indol-3-y1}cy clopentanone
(0.7 g, 1.784 nuwol, 77 % vield) as an off~white solid. LCMS retention time 2.29 min

(D). MS (BS): m/z 389.1 [M+H].

Examples 275 1o 278:

To asolution of 3-(3-1sopropvi-2-(8-methoxy-[1,2.4}jtrazolo1,5-a]pyridin-6-vi}-
I H-indol-5-yljeyclopentan-1-one (0.125 g, 0.322 mmol} and N-methylpropan-2-amine
{0.024 g, 0.322 mmol} in methanol (5 mL) was added acetic acid {0.018 mL, 0.322
momol) at 0 °C, the resulting hight yellow solution was stirred under nitrogen at room
temperature for 12 h. Cooled the reaction muxture to 0 °C and was added sodium cyvano
borohydride (0.061 g, 0.965 mmol} and continued stirring at the same temperature for 6 h.
The reaction mass was diluted with dichloromethane (10 mL), quenched with water. The
organic laver was dried over sodium sulfate and concentrated. The crude material was
purified by chiral SFC method. Columm/dimensions: Chiralpak AD-H(250 X 21y mm, 5
um, % CO2 75%.% Cosolvent: 25% of 0.2%DEA in ethanol, Total Flow: 70.0 g/min,
Back Pressure: 100 bar, Temperature: 30 °C. The fractions containing individual
diastersomers were collected, concentrated and lyophilized to afford Examples 275 to
278.
Example 275 Diastereomer 1: (9 mg, 0.018 mmol, 6 % vield). Chiral SFC RT: 3.79;
LCMS retention time 1.81 min, [D]. MS (ES): m/z = 446 4 [M+H]; '"H NMR (400 MHz,
DMSO-ds) 8 ppm 1L10 (s, 1H}, 855 (d. /=12 Hz, TH), 850 (5, 1H), 7.56 (5, 1H), 7.31 (d,
J=7.% Hz, 1H), 7.15 (5, 1H), 7.04 (d, J=8.1 Hz, 1H), 4.13-4.02 (m, 4H), 3.17 (d.J=5.4 Hz,
3H), 2.15 (br. 5., 4H), 1.91 (s, 2H), 1.62 (s, 3H), 1.45 (d. J=7.1 Hz, 6H). 0.99 (d, J=6.8Hz,
6H).
Example 276 Diastereomer 2: (11 mg, 0.021 mmol, 6 % vield). Chiral SFC RT: 5.13;
LCMS retention time 1.28 min, [E]. MS (E8): m/z = 446.4 [M+H];, '"H NMR (400 MHz,
DMSO-ds) & ppm 11.10 (5, 1H). 8.55 (d, J=1.2 Hz, 1H), 8.50 (s, 1H), 7.56 (s,1H), 7.31 (d,
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J=T 8 Hz, 1H), 7.15 (s, 1H), 7.04 (d. J=8.1 Hz, 1H)}, 4.13-4.02 {m, 4H)}, 3.17 (d./=5.4 Hz,
3H), 2,15 (br. s, 4H)}, 1.91 (5, 2ZH), 1.62 (s, 3H), 1.45 (d, /=7.1 Hz, 6H), 0.99 (d. /=6.8Hz,
6H).

Example 277 Diastereomer 3: (12 mg, 0.023 mmol, 7.00 % yield). Chiral SFC RT: 6.87;

LCMS retention time 1.28 min, {E]. MS (ES): mz = 446.4 [M+H]; 'H NMR (400 MHz,

DMSO-ds) & ppm 11,16 (5, 1H), 8.35(d, /=1.5 Hz, 1H), 850 (s, 1H), 7.59 (s,1H), 7.31 (d,

J=83 Hz 1H), 715(d. J=1.0Hz 1H), 7.06 (d. J=8.6 Hz, 1H). 4.07 (s, 4H}, 3.11{dd,

J=13.3, 7.0 Hz, 4H), 2.25-2.16 {m, 1H}, 2.15-2.11 (m, 3H), 1.95-1.86 (m, 2H), 1.75 -1.63

(m, 2H), 1.45 (d, J=7.1 Hz, 6H), 0.98 {d, J=6.6 Hz, 6H).

10 Example 278: Diastereomer 4: (21 mg, 0.044 mimol, 14% vield). Chiral SFC RT: 8.23;
L{MS retention time 1.87 min, [D]. MS (ESY: mz = 446.4 [M+H]; 'H NMR (400 MHz,
DMSO-ds} & ppm 11.10 (s, 1H), 855 {d, /=1 .2 Hzr, 1H}, 8.50 (s, 1H}, 7.56 (s.1H), 7.31 {d,
J=T8He, TH), 715 (s, 1H), 7.04 (d, /=81 Hz, 1H), 4.13-4.02 (m. 4H). 3.17 (dJ=54 Hz,
3H), 2,15 (br. s.. 4H), 1.91 (5. 2H), 1.62 (s, 3H), 1.45 (d, /=7.1 Hz, 6H), 0.99 (d, /=6.8Hz,

15 6H).

Wh

EXAMPLE 279
1-(3-(2~(3 4-dimethoxyphenyl}-3-isopropyi-1H-indol-5-y1}3-7-azabicyclof4. 1. Hoctan-7-

y1}-2-(dimethviaminojethanone

,—CHB O"‘CHS
72
' N S E)H’
20 H 3(279)
Intermediate 279A:; Tert-butyl 3-(2-(3,4-dimethoxyphenyl}-3-isopropvi-1H-indol-5-v -

7-azabicyelo[4.1 1joct-3-ene-7-carboxvlate

To a solution of S-chloro-2-(3 4-dimethoxy phenvl}-3-isopropyi-1H-indole (0.3 g,
25 0.910 munol), tert-butyl 3-(4,4,5 5-tetramethyvl-1,3,2-dioxaborolan-2-vi)-8-azabicycio
3.2.1]0c¢t-3-ene-8-caeboxylate (0.366 g, 1.092 mmol) in dioxane (10 mL) and water

(Z2mi} was added potassiuom carbonate (0.314 g, 2.274 mmol) at ambient temperature.

141



Wh

16

-
(93}

20

|30
(2

WO 2019/126113 PCT/US2018/066149

The muxture was degassed for 10 minutes with mitrogen, and was added 1,1'-bis{(di-tert-
butylphosphino}ferrocene palladium dichloride (0.030 g, ©.045 munol} and further
degassed for 5 min. The resulting nuxiure was stirred at 100 °C for 6 h. The reaction
mixture was diiuted with ethyl acetate (200 mL), washed with water (2 x 100 mL), brine
(50 mL), dried over sodium sulphate, and concentrated to afford crude product. The
crude material was purified by silica gel chromatography using 40 g silica coluron,
compound was elinted with 20% ethy! acetate in petroleum ether, the fractions were
collected, concentrated to afford tert-butyl 3-(2-(3,4-dimethoxyphenyl}-3-isopropyl-1H-
mdol-5-yi}-7T-azabicvelo[4.1. oct-3-ene-7-carboxylate (0.15g, .23 mmol, 25%) as an

off-white solid. LCMS retention timne 2.29 nman [A]. MS m/z: 503.2 (M-+H).

Intermediate 279B: Tert-butyl 3-(2-(3,4-dimethoxyphenyl)-3-isopropyl-1H-indol-5-v{}-7-

azabicyclof4.1.1]octane~7-carboxylate

CHs (2798)

To asolution of tert-butyl 3-(2-(3.4-dimethoxyphenyi}-3-isopropyl-1H-indol-5-
yi}-7-azabicvclol4.1.1joct-3-ene-7-carboxyvlate (0.15 g, 0.298 mimol} in ethyl acetate {5
mb) was purged with nitrogen (M2}, then was added Pd/C (7.94 mg, 7.46 umol) and again
purged with No, then the mixture was stirred at room temperature under a hydrogen
balloon for 12 h. The suspension was filtered through celite bed, the filtrate was collected
and concentrated to afford tert-butyl 3-(2-(3.4-dimethoxy phenyli-3-isopropyl- 1 H-indol-5-
vi)-7-azabicvelo[4.1. 1 octane-7-carboxvlate (0.15 g, 0.236 mmol., 86%) as a white sohd.

LCMS retention fime 1.61 min [B]. MS m/z: 5052 (M-+H).

Example 279

To a solution of tert-butyl 3-(2-(3,4-dimethoxyphenyi}-3-isopropyl-1H-indol-5-
vi}-7-azabicycloj4.1.1]octane-7-carboxviate {0.15 g, 0.297 mmol) in BCM (4 mL) was
added TFA {0.092 mL, 1.189 mimol) al room temperature. The mixture was stirred at
sarne temperature for 1 b The solvent was removed under vacuurn and the solid was

washed with diethvl ether to remove nonpolar impurities to afford 3-(2-(3 4-

142



WO 2019/126113 PCT/US2018/066149

Wh

16

dimethoxyphenyl}-3-isopropyl-1H-indol-5-vi}-7-azabicyclo [4.1. 1 joctane {(0.16 g, 0.182
mmol, 62%3) as a vellow solid. LCMS retention time 1.45 mun [E]. MS mv/z: 4052
(M+H). TH NMR {(400MHz, DMSO-ds) 8 ppm 10.80 (s, 1H), 7.51 {s, 1H). 7.23 (d, J=8.5
Hz, 1H}, 7.11-7.04 {(m, 2H), 7.03-6.99 (m, 1H), 6.96 (dd, /=83, 1.8 Hz, 1H), 3.82 {(d,
J=7.0 Hz, 4H), 3.31 (d, /=7.0 Hz, 2H), 3.02-2.93 {(m, 2H), 2.26-2.16 (m, 2H), 1.74-1.64
{m, 4H), 1.56-1.50 (m, 2H), 1.46 (d, /=11.0 Hz, 2H). 1.41 (d, /=7.0 Hz, 6H).

EXAMPLE 280
1-(3~(2~(3 4-dimethoxyphenyl}-3-isopropyl- 1 H-ndol-5-v1)-7-azabicyclof4. 1. Hoctan-7-
vi}-2~(dimethyianuno)ethanone

CHy
P e "
NS M on, 0-Chg

ol
O E s g N/ -0
N == CH,
H * (280)
Intermediate 280A: 2-chloro-1-(3-(2-(3,4-dimethoxypheny1}-3-isopropyl-1H-indol-5-y1}-~
T-azabicvclol4.1.1joctan-7-yDethanone

CE\H/{'\D H3C?,CH3 O-CHs
G i ; Nt/ __.,\ Q
h 7 CHs gna)

To asolution of 3-(2-(3,4-dimethoxyphenyl)-3-isopropyl-1H-indol-5-v1)-7-
azabicyclo [4.1.1}octane (0.16 g, 0.396 mmol} in THF (2 mL) was added DIPEA (0,104
mb, 0.593 mmol} followed by drop wise addition of chloroacetylchloride (0.032 mL,
(.396 mumnol} at § °C. The reaction mixiure was allowed to stir al room temperature for
2h. The reaction mixture was diluted with EtOAc (25 mlL) and washed with water (2X 50
mb), brine (50 mL}, dried over sodium suiphate, and concentrated to afford 2-chioro-1-
(3-(2-(3,4-dimethoxy phenvi}-3-isopropyl-1 H-indol-5-y13-7-azabicyeloj4 . 1. Hoctan-7-
yvhethanone,{0.15g, 0. 184 mmol, 46.5%) as a vellow solid. LCMS retention fime 1.11

min |B] MS m/z: 480.4 {(M+H).

Example 230:

To a solution of 2-chloro-1-(3-(2-(3,4-dimethoxyphenyl}-3-1sopropyvi-1H-indol-5-
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vi}-7-azabicyclo{4.1.1]octan-7-yhethanone (0.11 g, 0.229 mmol) in THF (2 mL} was
added DIPEA (0.080 mL, 0.457 mmol} and dimethylamine (0.172 mlL, 0.343 mmol) in
THF. The reaction muxture was stirred at room terperature for 12 h. The reaction
mixture was diluted with EtOAc (10 mL), washed with water (2X 20 mL), dried over
sodium sulphate, and concentrated to afford crude product. The crude material was
purtfied by Preparative LCMS using method D2, the fractions containing the product was
collected and concentrated to afford 1-(3-(2-(3.4-dimethoxyphenyl}-3-isopropyl-1H-
indol-5-yi}-7-azabicvciol4.1.1octan-7-y13-2-(dimethyviamino)jethanone (1.5 mg, 1.34 %).
LCMS retention time 1.45 min [F]. MS avz: 490.4 (M+H). TH NMR (400 MHz, DMSO-
de) & ppm 10.80 (s, 1H), 7.51 (s, 1H), 7.23 (d. J=8.5 Hz, 1H), 7.11-7.04 (m, 2H), 7.03~
6.99 (m, 1H), 6.96 (dd. J=8.3, 1.8 Hz, 1H), 3.82 (d, /=7.0 Hz, 4H). 3.31 (d, /=7.0 Hz,
2H), 3.02-2.93 (m, 2H), 2.90(s, 6H),2.26-2.16 (m, 4H), 1.74-1.64 {m, 4H}, 1.56-1.50 (m,
7H), 1.46 (4. J=11.0 Hz, 2H), 1.41 (d, J=7.0 Hz, 6H).

EXAMPLE 281

2-(3-isopropyl-2-(8-methyl- 1.2 4}irazolo] 1, S-alpyridin-6-y1}- 1 H-indo}-S-vDmorpholing

r/\O i-*i\",'il,>/(:}-i3 CH,

z (281)

To a solution of 2-bromo-1-{4-mtrophenyljethanone (10.503 g, 43.0 mmol) in
MeQGH (100 mL) (compound not dissolved completely) was added NaBH: (2.035 ¢, 53 .8
minol} portion wise at 0 °C (observed gas evolution and then it became clear solution},
stirred at same temperature for 3 min, after stirnng at room temperature for 2 h, K:COs
(6.54 g, 473 mwmol) was added portion wise, the suspension was stirred at room
temperature for 6 h. Concentrated the reaction mass, the residue was diluted with water
{100 mL), exiracted with DCM (2 X 150 mL), the combined organic extracts was dried
(Nax804) and concentrated to afford 2-(4-nitrophenvloxirane (6.63 g, 40.1 romol, 93 %
vield) as a pale vellow solid. 'H NMR (300 MHz, CDCL) S ppm 8.23(d. J=9 Hz, 1 H),
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7.46(d, I =9 Hz, 1 H), 3.99-3.97 (m, 1 H), 3.25-3.21 (m, 1 H), 2.79-2.76 (m, 1 H).

Intermediate 2818: 2-((2-hydroxyethyDanuno)~1-{4-nitrophenylethanol
OH

H
I X Na™on
N

Q2N (281B)

2-{4-nitrophenyoxirane (6.256 g, 37.9 mmol) in ethanoiamine {100.00 mL} was
stirred at 40 °C {or 2 h. TLC showed no starting material and formation of a new polar
spot, diluted the reaction mixture with water (100 mL) and EtOAc (100 mL), separated
both the lavers, the agueous laver was extracted with EtOAc (2 X 100 mL)}, the combined
organic extracts was washed with water (100 mL}, brine (20 mL}, dried {(NaxS04) and
concentrated to afford crude compound. The crude material was triturated with
acetontinile (3 X 20 mb) to afford 2~((2-hydroxyethyDamino)-1-{4-nitrophenyl)ethanol
{4.65 g, 20.55 mmol, 54 3 % vield) as a white solid. LCMS retention time 0.48 min {G].
MS m/z: 227.3 [M + H]".

Intermediate 281C: tert-butyl (2-hydroxy-2-{4-nitrophenylethy[}(2-hydroxyethy}
carbamate

OH %oc

LN
ONT F

To asolution of 2-({(2-hvdroxyethvilamino)-i -(4-nitrophenylethanol (4.62 g,
20.42 mmol) in DCM (60.00 mL) was added TEA (3.42 mi., 2451 mmol), stirred for 5
min, then was added Boca(3 (5.22 mL, 22.46 mmol) dissolved in DCM (5 mL} drop wise

(281C}

at room ternperature, then continued the stirring at same temperature, imtially compound
was not dissolved completely, after the addition of BoczO compound was dissolved
completely, then stirred at room temperature for 2 h. Quenched the reaction with water,
extracted with DCM, the organic laver was dried (Na:804) and concenirated to afford
crude compound. The crude matenal was purified by silica gel chromatography on an
ISCO mstrument using 80 g silica column, compound was eluted in 4% MeOH in CHCl;,

the fractions were collected and concentrated to afford tert-butyi (2-hvdroxy-2-{4-
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nitrophenyDethvi X 2-hydroxvethvi) carbamate (6.6 g, 26.22 mimol, 99 % vield) as a white
solid. LCMS retention time 1.00 min {G]. MS w2z 327.3 [M + HJ"

Intermediate 281D: tert-buty! 2-(4-nitrophenylymorpholine-4-carboxylate

(93}

==/ 0 (281D)

To asolution of tert-butyl {2-hy droxy-2-(4d-nitrophenyDethy D 2-hy droxyethy )
carbamate (6.6 g, 20.22 nunol) and triphenylphosphine (6.37 g, 24.27 ramol) in toluene
{120.00 mL}) was added TEA (7.33 mb, 52 6 mmol} at 0 °C, stirred for 5 min, and then
was added drop wise di-tert-buty] azodicarboxylate {5.59 g, 24 27 mmol) dissolved in
10 toluene (20 mL) al same temperature, then stirred at room temperature for 16 b
Quenched the reaction with water (50 ml.), separated both the layers, the aqueous layer
was extracted with Et0Ac (2 X 50 mL), the combined organic exiracts was dned
(Na2SO4) and concentrated to afford erude compound. The crude matertal was purified

by silica gel chromatography on an ISCO mstrument using 80 g silica columm, compound

[y
W

was 25% EA in hexane, the fraction was collected and concentrated to afford the
compound as a gummy solid. The gummy solid compound was triturated with hexane (2
X 20 mL) and then the solid was dried under vacuum to afford tert-buty! 2-(4-
nitrophenyDmorpholine-4-carboxylate (4.2 g, 13 62 nwnol, 67 % vield) as a white solid.
(Product and reagent co-eluted in column purtfication and not able to remove from

20 triturating with hexane either}. LCMS retention time 2.804 min {G]. MSm/z: 2532

[M+H-tBu]"

Intermediate 281 E: tert-butvi 2-(4-aminophenyvymorpholine-4-carboxvlate

. ~—NBoc
O

25 To a solution of tert-butyl 2-(4-nitrophenymorpholine-4-carboxylaie (4.2 g,

(281F)

13.62 umol} in MeOH (75 mbL) was added Pd/C (1.450 g, 13.62 mamol), then the mixture
was stirred at room temperature under Ho bladder for 3 h. Filtered the reaction mass
through celite and concentrated {o afford crude compound. The crude compound was

purtfied by silica gel chromatography on an ISCO instrument using 80 g silica colurmn,
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compound was eluted in 35% EA in hexanes, the fractions were collected and
concentrated to afford tert-butyl 2-{4-aminopheny!) morpholine-4-carboxylate (2.25 g,
8.08 mmol, 59 % vield) as a white solid. LCMS retention tirne 1.588 mun [G]. MS vz

223.0 [M+H-iBu}"

Wh

Intermediate 281F: tert-butyl 2-(4-amano-~3-~10dophenyDmorpholine-4-carboxylate
I

; NBoc
(5
' ¢

To a solution of tert-butyl 2-(4-aminophenyDmorpholine-4-carboxvlate (1.638 g,

5.88 mmol) in DCM (50.00 mL) and MeOH (25.00 mL) solvent mixture were addead

(2R1F)

10 benzyltrimethyvlammonium dichloroiodate (2.048 g, 5.88 mmol} and calcium carbonate
{1.885 g, 18.83 mmol) at room temperature, then the slurry was stirred at same
temperature 2 h. Filtered the solids, concentrated the filtrate to afford crude compound.
The crude material was purified by silica gel chromatography on an ISCO instrument
using 40 g silica column, compound was eluted in 21% EA in hexane, the fractions were

15 collected and concentrated to afford tert-butyl 2-{(4-anuno-3-iodophenyDmorpholine-4-
carboxylate (2.17 g, 5.37 mmol, 91 % yield) as an off white solid. LTMS retention time

1.34 min [G]. MS m/z: 3492 [M+H-{Bu]".

Intermediate 281G 2~(3~10do-4-((3~methylbut-2-en- I -vl}anino) phenyymorpholine-4-

20 carboxvlate

Boc
/“"]
H (281G}

To a solution of tert-butyl 2-(4-amino-3-iodopheny morpholine-4-carboxylate
(2.170 g. 5.37 mmol) in THF (50 mL} was added LDA in THF (4.03 mL, 8.05 mmol} at-
76 °C, then brought to 10 °C in 30 min, again cooled {o -76 °C, and was added 1-bromo-
25 3-methyl-2-butene (0.933 mL, 6.44 mmol)}, then brought to room temperature, stirred at

same temperature for 3 h. Quenched the reaction with brine. The reaction mixture was
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exiracted with EtOAc (2 X 30 mi}, the combined organic extracts was, dried (Na2S(O4)
and concentrated to afford crude compound. The crude material was purified by silica gel
chromatography on an ISCO mstrument using 40 g sihica column, compound was eluted

m 15% EA in hexane, the fractions were collected and concentrated to afford tert-butyl 2-

Wh

(3-todo-4-{{3-methylbut-2-en-1-yDyamino) phenyl) morpholine-4-carboxylate (2.16 g,
4.57 mamol, 85 % yield) as an off-white solid. LCMS retention time 1.92 mun [G]. MS

m/z 473.2 [MHH]

Intermediate 281H: tert-butyl 2-(3~1sopropyl-1H-indol-5~ymorpholine-4-carboxylate

HsC
o TIN—CHy
BocN.,
5
N

10 H (281H)
Mixture of tert-butyl 2-(3-iodo-4-{((3-methylbui-2-en-1-vhaminoiphenyl}
morpholine-4-carboxylate (2.00 g, 4.23 mumol), PA{CAc) (0.095 g, 0.423 mmol) and
TEA (1.770 mL, 12 70 mmol} 1n acetonitrile (60.00 mL) was degassed for 10 min, the
mixture was stirred at 110 °C for 16 h. Crude LUMS showed 4:3 ratio starting material
1§ and formation of product. To the reaction mixture agam was added TEA (1.770 mL,
12.70 unol} and PAOAC (0.095 g, 0.423 numol), then degassed for 10 min and continued
the reaction at 110 °C for 20 h. Crude LCMS showed 5:1 ratio starting material and
formation of product. To the reaction mixture again was added TEA (1.770 mL, 12.70
mmol} and PAOAC) (0.095 g, 0.423 mmol), then degassed for 10 min and continued the
20 reaction at 110 °C for 20 h. Crude LCMS showed formation of product and traces
starting material remains. Concendrated the reaction mass to afford crude compound, the
crude material was purified by silica gel chromatography on an ISCGO instrument using 40
g silica coluron, corapound was eluted in 20% EA in hexanes, the fractions were collected
and concentrated to afford tert-butyl 2-(3-isopropyl-1H-indol-5-yDimorpholine-4-
carboxylate (0.810 g, 2.352 mmol, 55.5 % vield) as a white solid. LCMS retention time

1.32 win [G]. MS m/z: 343.5 [MH+H]

|\
W

Intermediate 2811 tert-butyl 2-(2-bromo-3-isopropyl-1 H-indol-5-yimorpholine-4-
carboxylate
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HaC

(\o N CH,
BocM
Ry
| 1 N Br
/

N \
H (231H)
To a solution of tert-butyl 2-(3-1sopropvl-1H-indol-5-yDmorpholine-4-carboxviate
{0.740 g, 2.148 mmol} in DCE (25.00 mL) was added drop wise NBS (0.382 g, 2.148

mimnol} dissolved in DCE (10 mL) at 0 °C, then the mixture was brought to room

[

temperature in 15 man, stirred at room temperature for 5 min. Crude LCMS showed no
starting material and formation of product. Quenched the reaction with water (20 mL).
The reaction mixture was extracied with DCM (2 X 25 mL), combined organic extracis
was concentrated and dried to afford crude compound. The crude compound was purified
by silica gel chromatography on an ISCO mstrument using 24 g silica columm, compound
10 was eluted 1n 22% EA 1n hexanes, the fractions were collected and concentrated to afford
tert-butyl 2-{2-bromo-3-isopropyi-1H-indol-3-yDimorpholine-4-carboxylate (0.690 g,
1.630 mmol, 76 % vield) as an off white solid. LCMS retention time 1.63 min [G]. MS
m/z 425.3 [M+2H]"

15 Intermediate 2811 tert-butyl 2-(3~isopropyl-2-(8-methyl-| 1,2, 4triazolo] 1.5-a]pyridin-6-

vi}-1H-ndol-5-yDmorpholine-4-carboxylate

N (2810
Mixture of tert-butyl 2-(2-bromo-3-isopropyi-1H-indol-5-yimorpholine-4-
carboxylate (0.666 g, 1.573 mmol}, 8-methyl-6-(4 4,5 S-tetramethyl-1,3 2-dioxaborolan-
20 2-y)-{1,2 4ltnazolof 1, 3-alpyridine (0.815 g, 3.15 munol) and potassium phosphate
tribasic {1.002 g, 4.72 wmmol) o dioxane (18.0 mL) and water {6.00 mL} was degassed
with nitrogen for 10 min. Next, PdCh{dppf)-CH:Cl adduct (0,128 ¢, 0.157 mimol) was
added and the reaction mixture was stirred at 90 °C for 4 h. Crude LCMS showed no
starting material and {ormation of product. Diluted the reaction with water {10 mL) and
25 DCM (30 mbL), separated both the layers, the aqueous laver was extracted with DCM (2 X

30 mL), combined organic extracis was concentrated and dried to afford crude compound.
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The crude compound was purified by silica gel chromatography on an I5CO instrument
using 20 g sihica column, compound was eluted in 60% EA in hesanes, the fractions were
collected and concentrated to afford racemic tert-butyl 2-(3-isopropyl-2-(8-methyl-

{1.2 4}triazolof1,5-a]pyndin-6-v1-1H-indol-3-vDmorpholine-4-carboxvlate {660 mg) as
an off-white solid. LCMS retention time 1.45 min [G]. MS m/z: 476.5 IM+H]

Wh

The racemic corapound was separaied in the two enantiomer using chiral
separation by Chiral SFC Method using coluron: Chiralcel OJH (250 X 4.6) nun, Spum,
Rum time: 25 mun, Flow rate; 1.2 mL/min, mobile phase: 0.2% DEA m IPA, wave length:
220 nmracemic. Atfter prep purification each of the pure enantiomers was collected
10 separately, concentrated and lyophilized to afford enantiomer 1 (0.25 g, 0.524 mmol, 33%

vield) as white solid; and enantiomer 2 €0.24 o, 0.505 mmol, 32% vield) as a white solid.
J ] ft] bl P

The following Intermediates were prepared according to the general procedure

described in the preparaiion of Intermediate 2811

i5 Table XX
Ret
Inierme Mol | LCMS . HPLC
Structure Time
diate Wt MHY . Method
{min)

28132 4916 | 4926 | 141 D
28113 489.6 | 4905 | 1.53 D
28134 4495 | 4506 | 1.52 L
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Example 281:

To asolution of tert-butyl 2-{3-1sopropyl-2-(8-methyi-[1,2 4]tnazolo|1,5-a]
pyridin-6-vi}-1H-indol-5-yDymorpholine-4-carboxylate (0.030 g, 0.063 mmol} in dioxane
{1.00 mL} was added hydrochloric acid in dioxane (0.5 mb, 2.000 mumol} at room
temperature, then the mixture was stirred at same temperature for 2h. Crude LOMS
showed no starting matenal and formation of product, concentrated the reaction mass 1o
afford crude compound. The crude material was purified by Prep LCMS using method
D2, fractions containing the product was combined and dried using Genevac centrifugal
evaporator to afford 2-(3-isopropvl-2-(8-methyi-[ 1,2 4]inazolo [1,5-alpyrdin-6-y1)-1H-
ndol-53-vymorpholine, HCI (0.011 g, 0.025 mmol, 40 % vield) as a pale sohd. LCMS
retention time 1.039 min [E]. MS m/z: 376.2 [M+H]", TH NMR (400 MHz, CD;0D) §
ppm 887 (s, L H), 847 {s, 1 H}L 783 (s, T H),767(s, 1 H), 742(d, J=84,1H)} 720(d,
J=84Hz 1 H), 481-4.75 (m, 2 H), 4.23-4.20 (m, 1 H), 4.02-3.85 (m, 1 H), 3.80(d. J =
0.8 Hz, 1H), 3.38-3.36 (m, 1 H), 3.24-3.18 (m, 1 H), 3.14-3.08 (m, 1 H), 2.72 (s, 3 H),
1.53{d, F=72Hz 6 H}.

The following Examples were prepared according to the general procedure used to

prepare Example 281,

Tabie 27
Ret

Ex. Mol LCMS _ HPLC

Structure Time
No. Wit MH* . Method

{nun}

282 3755 376.1 1.248 E
283 3753 376.1 1.248 F
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284 3915 392 10.255 i
285 3915 392.2 1 10177 I
286 3895 390.1 1.309 E
287 389.5 3902 | 10.601 I
288 389.3 390.2 1 10.599 I

EXAMPLE 289
2-{3-1sopropyl-2-(8-methyi-{1,2 4jtriazolof 1,5-alpyridin-6-y1}- 1 H-indol-3-y13-4-(oxetan-

3-yDimorphohne

N (289)

To asolution of 2-(3-1sopropyi-2-(8-methvi-{ 1,2 4|tmazolo]1.5-alpynidin-6-vi)-

IH-indol-3-y)morpholine, HCI (0.033 g, 0.080 mmol} in MeOH (3.00 mL) were added
152
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oxetan-3-one {0.017 g, 4.240 mmol} and acetic acid (0.3 mL, 5.24 mmwol) at 0 °C, stirred
at same temperature for 1 h, then stirred at room teraperature for 5 h. Again cooled the
reaction mass and was added sodium cyanoborohvdride (0.615 g, 0.240 nwnol), then
stirred at room temperature for 16 h. Crude LCMS showed no starting material and
formation of product, concentrated the reaction mass to afford crude compound, the crude
material was purified by Prep HPLC using method D2, the fractions containing the
product was combined and dried using Genevac centrifugal evaporator to afford 2-(3-
isopropyl-2-(8-methyl-{ 1.2, 4}iriazolof 1,5-ajpyridin-6-y}-1H-indol-3-y1}-4-{oxetan-3-y1}
morpholine (0.0134 g, 0.031 mrol, 39 % yvield) as a pale solid. LCMS retention time
1.653 min [E]. MS m/z: 432.1 [M+H]" 'H NMR (400 MHz, DMSO-de) § pprm 8.80 (s, 1
H). 852(s, 1HY, 771 (s, 1 H), 7.60 (s, 1 H), 7.32(d, =84 Hz, 1 H). 712 (d, } = 8 4 Hz,
T H). 4.58-4.49 (m, 6 H), 4.18-4.14 (m, 2 H), 3.99-3.95 (m, 1 H), 3.72-3.68 (m, 1 H),
2.80-2.76 (m. 1 H), 2.62 (s, 3H). 2.10-2.04 (m, 1 H). 1.96-1 88 (m, 1 H), 142 (d. J=6.8
Hz, 6 H}.

The following Examples were prepared according to the general procedure used to

prepare Exarmple 289,

Table 28
] ) Ret
Ex. Mol | LCMS h HPLC
Structure ) _ Time
No. Wi MH" o Method
{mun)
290 4315 | 4322 1.647 E
291 459.6 | 4603 1.7 P
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292 4596 | 4603 1.06 Q
293 3895 | 390.2 1.42 P
294 4176 | 4183 162 P
295 417.6 | 4183 1.63 P
296 3895 | 3903 1.44 P
297 3895 | 3902 1.44 P
298 4176 | 4182 1.6 P
299 4055 | 4060 1.601 E
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300 433.6 | 4340 1.797 E
301 405.5 406.1 1.584 E
HyCo N {0 e | : , :
302 | Y R 4336 | 4341 | 1.784 E
=i =N
CHy N A Y
H W
303 3916 | 3923 1.72 P
304 405.5 406.3 1.51 P
305 3916 | 3923 1.73 P

EXAMPLE 306
2-2-(3-isopropyl-2-(8-methyl-[ 1,2, d}trniazolof1,5-a]pyridin-6-y1)}- 1 H-indol-5-

viymorpholino)-N N-~dimethyvlacetamde
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To asolution of 2-(3-isopropyi-2-(8-methyl-{ 1,2, 4]triazolof1,5-alpyridin-6-y 13-
1H-indol-5-yDmorpholine (8.5 mg, 0.023 mmol) in THF (0.5 mL) and DMF (0.5 mL)
solvent mixture were added TEA (0.1 mlL, 0.717 mmol) and 2-chloro-N M-
dimethvlacetanmde (3.30 mg, 0.027 myimol} at room temperature, then the mixture was
stirred at same temperature for 16 h. Crude LCMS showed no stating material and
formation of product. The reaction mass was purified by Preparative LCMS purification
using method D2, the fractions containing desired product was combined and dried using
Genevac centrifugal evaporator to afford 2-(2-(3-isopropyl-2-(8-methyl-{ 1,2,4jiriazolo
{1,5-ajpyridin-G-y1)-1H-indol-S-vymorpholino }-NN-dimethviacetamide (0.002 mg,
0.0042 pmol, 0.018 % vield) as a pale solid. LOMS retention time 1.634 moin [E]. MS
m/z: 461.2 [M+H]"; 'H NMR {400 MHz, CDsOD) 8 ppm 8.72 (s, 1 H), 8.46 (s, 1 H), 7.81
(s, 1H), 7.67 (s. 1 H), 7.38 (&, J = 8.4, 1 H), 7.19(d, J = 8 4 Hz, 1 H), 4.74-4.71 (m, 1 H),
4.08-4.04 (m. 1 H), 3.98-3.93 (m. | H), 3.40-3.34 (m. 3 H), 3.14 (5, 3 H), 3.10-3.05 (m, 1
H). 2.98 (s, 3 H), 2.97-2.90 (m, 1 H), 2.71 (s, 3 H), 2.06-1 88 (m, 2 H), 1.52(dd, 1 = 7.2,
1.2 Hz 6 H).

The following Examples were prepared according to the general procedure used to

prepare Exarmple 306.

Table 29
Ret
Ex. Mol | LCMS . HPLC
Structure Time
No. Wit. MH? - | Method
{min}

HC
o o TIN-CHs

307 HN/H\/N

! e
CH,

W
~J
D
eyl

4466 | 4472 | 1.57

308 460.6 | 461.2 | 1.641 E
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309 476.6 | 477.0 | 1.582 E
316 462.6 1 463.0 | 1.522 E
311 460.6 | 461.1 | 1.622 E
312 474.6 | 4752 | 1.687 E
313 4606 | 4011 | 1.623 E
314 4766 | 4771 | 1.577 E
315 4626 | 463.0 | 1.514 E
316 460.6 | 461.0 | 1.64 E
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317 446.6 | 447.0 | 1.577 E
318 432.5 | 433.1 | 1.169 F
319 446.6 | 447.1 | 1.529 E
326 4466 1 4451 1.53 E
321 474.6 | 4752 | L76] E
322 4346 | 43353 1.5 p
323 420.6 | 421.1 1.44 P
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324 406.5 | 4073 1.34 P
325 4206 | 4213 1.44 p
326 434.6 | 4353 1.5 p
327 406.5 | 407.3 1.34 P

EXAMPLE 328
2-{dimethylamino)-1-(2-(3-isopropyi-2~(8~-methyi-{ 1.2 4}tnazolof 1,5-a] pyridin-6-vi)}-1H-

indol-5-ylymorpholino)ethanone

Wh

To a solution of 2-(3-isopropyl-2-(&-methyi-[ 1,2, 4}inazolof1,5-ajpvndin-6-vi}-
1H-indol-5-yymorpholine, HCT {0.022 g. 0.053 mumol) and 2-(dimethyiamino)acetic acid
{8.26 mg, 0.080 mmol} in BMF (1.00 mL) were added TEA (0.1 mL, 0.717 mmol) and
HATU (0.041 g, 0.107 mmol) at room temperature, then stitred at same temperature for 2
10 h. Crude LCMS showed no starting material and formation of product. The reaction

mass was purified by Preparative LCMS purnfication using method D2, the fractions
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containing the product was combined and dried using Genevac centrifugal evaporator {o

afford 2~{dimethylamino)- 1 -(2-(3-isopropyi-2-(&-methy1-[1,2 4ltriazolof 1, 5-alpyndin-6-

vi-1H-~indol-5~yDmorpholinojethanone (0.011 g, 0.023 mmol, 43 % vield) as a pale
solid. LUMS retention time 1.441 min [E]. MS m/z: 461 .2 [M+H]", 'H NMR (400 MHz,
CD:ODY 5 ppm 8.73 (s, 1 H), 8.47 (5. 1 H), 7.85(d. J= 7.2 Hz, 1 H), 7.67 (s, 1 H), 7.42
(dd, J=84.20Hz 1 H), 7.24(d. I=72 Hz. | H), 4.56-4.50 (m. 1 H), 4.18-4.08 (m. 2
H), 3.98-3.91 (ny, 1 H), 3.80-3.71 (m, 1 H), 3.63-3.52 (m, 2 H), 3.44-3.38 (m, 1 H), 3.07-
3.00 (m, 1 H), 2.92-2.86 (m, 1 H), 2.71 (s, 3H), 2.46 (s, 6 H), 1.53(d, J = 6.8 Hz, 6 H).

The following Examples were prepared according to the general procedure used to

prepare Example 328.

Tabie 3¢
Ret

Ex. Mol { LCMS ‘ HPLC

Structure Time
No. Wit MH" ‘ Method

{min)

329 4746 1 4752 | 1.485 E
330 4746 | 47352 | 1484 E
331 4606 | 461.2 | 1.444 E
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332 476.6 | 4772 | 1.386 E

333 504.6 { 5052 | 1.303 E

334 4766 | 4773 | 1.216 E

335 4346 § 43372 144 P

336 4346 | 4353 1.33 P
EXAMPLE 337

1-(2-(3-1s0propy1-2-(8-methyl-{ 1,2 4liriazolof 1, 5-alpyndin-6-y -1 H-indol-5-

ybhmorpholino)-2-(methylamino)ethanone

o MO cH oy

(337
Intermediate 337 A tert-butyl {2-(2-(3-isopropy]-2-(8-methyi-| 1 2 dliniazolof 1,5-a}

pyridin-6-y13-1H-indol-S-v Dmorpholino}-2-oxoethy){methvi)carbamate
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(337A)

To asolution of crude 2-(3-isopropyi-2-{8-methvi-{1,2 4{triazolof 1 . 5-ajpvridin-6-
vi}-1H-indol-5-yDmorpholine, HCE (0.021 g, ¢.051 mmol} and 2-{{tert-butoxycarbonyl}
{methyDanmino)acetic acid (0.014 g, 0.076 mumol) in DMF (1.00 mL) were added TEA
(0.1 mL, 0.717 mmol) and HATU (0.039 g, 0102 mmol) at room temperature, then
stirred at same temperature for I h. Crude LCMS showed no starting material and
formation of product. Concentrated the reaction mass to afford crude compound. LCMS

retention time 1.24 min [E]. MS m/z: 547 6 [M+H]"

Example 337

To asolution of tert-butyl (2-(2~(3-isopropy-2-(8-methvi-[1,2 4jtriazolo] 1,5-a]
pyridin-6-vI}-1H-indol-3-ylimorpholino)-2-oxoethy L {methyicarbamate (0.028 g, 0.051
mimnol} in dioxane {1.00 mbL} was added 4 M hvdrochloric acid in dioxane (1.00 mL, 4.00
mmol} at room temperature, then the mixture was stirred al same temperature for 2 h
Crude LCMS showed no starting matenial and formation of product. Concentrated the
reaction mass to afford crude compound, the crude material was purified by preparative
LCMS purification using method D2, the fractions containing desired product was
combined and dried using Genevac centrifugal evaporator to afford 1-(2-(3-1sopropyl-2-
(8-methyl-|1,2,4lir1azolof1,5-a]pyridin-6-y1}-1H-indol-5-vymorpholino}-2-
{methviamino)ethanone, HCI (0.0152 g, 0.030 mmol, 58 % vield) as a pale solid. LCMS
retention time 1.096 min [E]. MS m/z: 447 3 IMAH]T, TH NMR (400MHz, CD:0D) 8
ppro 8.72 (s, L H). 8.47 (5. 1 H), 7.88 (bs, L H), 7.84 (s, 1 H), 7.67 (s, L H). 7.42(d, 1 =
84 Hz 1H), 7.27-7.22 (m, 1 H), 4.62-4.51 (m, 4 H), 4.16-4.10 (m, 1 H), 4.05-3.95 (m, 1
H). 3.86-3.71 (m, 3 H). 3.49-3.43 (m, 1 H), 3.08-2.92 (m, 1 H), 2.71 (s. 3 H), 2.65 (5, 3
H), 1.53(dd, J=6.8,3.2Hz 6 H).

The following Examples were prepared according to the general procedure used to
prepare Example 337,
Table 31
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Ret

Ex. Mol | LOCMS ~ HPLC

Siructure Time
No. Wi MH" . Method

{1min}

338 4466 | 4471 | 1.273 E
339 4626 | 463.0 | 1.227 E
340 4606 | 461.1 | 1.307 E
341 4606 | 461.1 1.3 E
342 462.6 | 4633 | 1.053 E

EXAMPLE 343
2-{3-isopropy1-2-(8-methyl-{1,2.4 firiazolof 1, 5-ajpyridin-6-y -1 H-indol-5-y1}-4-(2-

(methylsulfonyDethyDmorpholine

N

N (343)

To asolution of 2-(3-1sopropvi-2-(8-methvi-{ 1,2 4|tmazolo]1.5-alpynidin-6-vi)-
163
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H-indol-5-yymorpholine, HC1 (0.026 g, 0.063 mmol) and 1-chloro-2-(methylsulfonyl)
ethane (0.014 g, 0.095 mmoel) in THF (2.00 mL) and DMF (1.00 mL) solvent mixture,
was added DIPEA (0.1 mL, 0.573 mmol) at room temperature, then stirred at 90 °C for §
h. Crude LCMS showed formation of product, concentrated the reaction mass to afford
crude compound. The crude material was purified by Preparative LCMS purification
using method D2, the fractions containing the product was combined and dried using
Genevac centrifugal evaporator to afford 2-(3-isopropyl-2-(8-methyl-{1,2,4jtriazolo 1,5~
aipyridin-6-vi}-1H-indol-5-y1}-4-(2-(methyisulfonylethyimorpholine (0.012 g, 0.025
mmol, 39 % vield) as a pale solid. LCMS retention {ime 1,638 mun [E]. MS mz: 4822
[MHHT TH NMR (400 MHz, CD;0D) 3 ppm 8.72 (s, 1 H), 8.47 (s, 1 H), 7.82 (s, 1 H),
767 (s, 1 H), 7.39(d, J=8.4 Hz, 1 H), 7.20(d, =84 Hz, 1 H), 467-4.64 (m, 1 H),
4.11-4.06 (m, 1 H), 3.91-3.84 (m, 1 H), 3.40-3.32 (m, 3 H), 3.13 (s, 3 H). 3.10-3.04 (m, |
H), 2.97-2.91 (m. 3 H), 2.71 (5, 3 H). 2.44-2.28 (m, 2 H), 1.52¢d. J=7.2 Hz 6 H).

The following Examples were prepared according 1o the general procedure used to

prepare Example 343,

Table 32

Ret o

Ex. Mol | LCMS N HPLC
Structure Time ,

No. Wt MH" A Method

(min)
344 481.6 | 4821 1.639 E
345 4496 | 4503 | 1.528 E
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346 495.6 496.1 1759 E
347 495.6 496.1 1.758 E
348 433.6 434.3 1.55 P
349 433.6 434.3 1.55 P
350 433.6 4343 1.54 P
351 455.6 456.3 1.45 P
352 4076 408.2 1.64 P
353 455.6 456.3 1.49 P
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EXAMPLE 355
1-2-(3-isopropyl-2-(B-methyi-[ 1,2 4}triazolo 1,5-a]pyridin-6-y1}- 1 H-indol-5-

yvhmorpholino)-2-methvipropan-2-ol

To asolution of 2-(3-1sopropyi-2-{8-methvi-{ 1,2 4|{triazolo}1.5-alpyridin-6-vi)-
1 H-indol-5-yDmorpholine, HCIE (0.026 g, (.063 mmol) and 1-chloro-2-methyipropan-2-ol
(10.28 mg, 0.095 mmol) in BMF (1.00 mL) was added K2CO3 (0.044 g, 0.316 mmol) at
room temperature, then stirred at 90 °C for 16 h. Crude LCMS showed formation of
product, filtered the reaction mass, concentrated the filtrate to afford crude compound, the
crude material was purified by preparative LOMS purification using method D2, the
fractions containing the product was combined and dried using Genevac centrifugal
evaporator to afford 1-{2-(3-isopropvl-2-(8-methyi-{1,2 4{triazolo|1,5-alpyridin-6-yi)-1H-
indol-S-vDmorpholino}-2-methyipropan-2-ol {0.0076 g, 0.017 mmol, 27 % vield) as a
pale solid. LCMS retention time 1.923 min [E]. MS m/z: 448 2 [M+H]", 'H NMR (400
MHz, CD0D) 6 ppm 8.72 (s, 1 H), 8.47 (s, 1 H), 7.79 (5, L H), 7.67 (s, 1 H), 7.38 (d, 1 =
8.4 Hz 1 H), 7.18(d, } =84 Hz, 1 H), 4.04-3.90 (m, 2 H), 3.80 (s, 1 H), 3.38-3.35 (m, 1
H), 3.13-3.07 (my, 1 H), 3.00-2.94 (m, 1 H), 2.71 (s, 3 H), 2.60-2.51 (m, 1 H), 2.49-2.38
(m, 3H), 1.52(dd, J=7.2, 1.2 Hz, 6 H), 1.26 (5, 3 H). 1 25 (s, 3 H).

The following Examples were prepared according to the general procedure used to
prepare Example 355,

Table 33

Ret
Ex. Mol | LCMS . HPLC
Structure . Time ,
No. Wt MH' h Method
{min}
356 447.6 1 4482 1.925 E
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N —cH, CHy
357 HC>[ Jv\jf% _____ /% 4216 | 4223 | 177 P
3
HO
N ’l
358 HC>[ TS N 4216 | 4223 | 177 P
3 { L
HO™ “CHy N ==
CH,

EXAMPLE 359
2-{ethyi{methyDamino}-1-(2-(3-isopropvi-2-(8-methoxy-{ 1.2 4}triazolo [ 1.5-alpyridin-6-
yii-1H-indol-5-yymorpholinoethanone

H3C.

W I ’

Example 359A: 2-chloro-1-(2-(3-isopropvi-2-{8-methoxy-{1,2,4|triazolof 1, 5-ajpynidin-6-

O~CHg

-~
-..
\ /

(359)

W

yi}-iH-indol-5-ylymorpholino)ethanone

(359A)
To asolution of 2-(3-isopropyi-2-(8-methoxy-[ 1,2, 4}trnazolo[1.5-a]pyridin-6-y1)-

10 1H-indol-5-yymorpholine (0.120 g, 0.307 mmol) in DCM (3.00 mL) were added TEA
{¢.214 mL, 1.533 mmol) and 2-chloroacety] chloride {0.037 mb, 0.460 mmol) at 0 °C,
then stirred at same temperature for 4 h. Crude LCMS showed formation of product,
quenched the reaction with water (5 mL}. extracted with DCM (2 X 20 ML), the
combined organic exiracts was concentrated and dried under vacuum to afford crude

15 compound. The crude matenial was purified by silica gel chromatography on an ISCO
mstrument using 12g sihica colunm, compound was eluted in 70% EA in Hexanes, the
fraction was collected and concentrated to afford 2-chloro-1-(2-(3-isopropyl-2-(&-
methoxy-{1,2,4]triazolo [1,5-ajpyndin-6-yi}-1H-indol-3-y1ymorpholino)ethanone {(0.042
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g, 0.090 mmol, 29 % vield} as a gummy sohid. LCMS retention time 1.12 mun {E]. MS

m/z 468 4 [MHH]"

Example 359:

To asolution of 2-chloro-1-(2-(3-isopropyl-2-(8-methoxy-{ 1,2 4 jtriazolo] §,5-a]
pyndin-6-vi)-1H-indol-5~yhmorpholinojethanone (0.012 g, 0.026 nunol) and N-
methylethanamine (4.35 mg, 0.077 mmol} in THF (1.00 mL} and DMF (0.500 mL)
solvent mixture was added TEA (0.2 mL, 1.435 mmol} at room temperature, then the
mixture was stirred at same temperature for 16 h. Crude LCMS Showed no starting
material and formation of product. The reaction mass purified by preparative LCMS
purification using method D2, the fractions containing desired product was combined and
dried using Genevac centrifugal evaporator to afford 2-{ethyl{methyl}amino)-1-(2-(3-
isopropyl-2-(8-methoxy-~{1.2 4{triazolo 1, 5~-alpyridin-6-v1)- 1 H-indol- 3~y Dyorpholino)
ethanone {0.006 g, 0.012 mmol, 47 % vield) as a pale solid. LCMS retention time 1.467
min [E]. MS m/z: 491.1 {M+HJ'; 'H NMR (400 MHz, CD:OD) & ppm 8.49 (s, 1 H), 8.43
(s. 1H), 7.86(d, J=11.2Hz, | H).7.43(d, J=84 Hz, 1 H), 7.28 — 7.23 (m, 2 H), 4.65-
461 (n, 1H), 4.52 - 444 (m. 1 H), 413 (5, 3 H), 4.12-4.07 (m, 1 H), 3.90-3.75 (m, 2 H),
3.45-3.35 (m, 2 H), 3.09-2.90 (m, 3 H), 2.73-2.68 (m, 2 H), 1.54 (4, J = 6.8 Hz, 6 H), 1.32
~1.26 (m, 3 H).

The following Examples were prepared according to the general procedure used to

prepare Example 359,

Table 34
Ret
Ex. Mol | LCMS . HPLC
7 Structure Time
No. Wt MH" | Method
{min}

360 3667 | 567.0 | 1.504 E
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361 5186 § 5192 1.51 E

EXAMPLES 362 AND 363
3-(2-(2,6-dumethyipyvridin-4-vi)-3-sopropvl-1H-indol-3-yhquinuclidine
N

HiCo
Hyor o,

wﬁi
¢\
H

CHa (362-363)
5  Intermediate 362A: 3-(2-(2,6-dimethvipyridin-4-y1}-3-isopropyl-1H-indol-S-vi)-1-

azabicyclo] 2.2 2joct-2-ene

CH33624)
To a solution of 2-(2,6-dimethylpyridin-4-v1}-3-isopropyi-5-(4.4,5,5-tetramethyl-
1.3,2-dioxaborolan-2-v1)-1 H-indole (300mg, (.769 mmol) and t-azabicyclo{2.2.2]oct-2-
10 en-3-vitrifluoromethanesutfonate (237 mg, 0.922 mmol) in a 100 mi round bottom fask
was added THF (10 mL) followed by aqueous solution of tripotassium phosphate {245
mg, 1.153 mmol). The reaction mass was degassed with argon for 20 min prior {0 the
addition of PACh{dppf3-CH:Clz adduct {62.8 mg, 0.077 munol). The system was
evacuated under vacuum (via a needle from a mitrogen/vacuum manifold line) and

backfilled with nitrogen gas. The reaction mass was heated at 75 °C for 12h. The

[
(i

reaction mixture was diluted with EtOAc (100 mL), washed with water (2X 50 mL) and

brine (530 mb} dried (Na:804), filiered and the filirate concentrated to give crude product.

The crude product was purified by silica gel chromatography on an ISCO instrument

using 24 g stlica gel column, compound was eluted over a 20 min gradient with 0%-50%
20 EtOAc/hexanes, the fractions were collected and concentrated to afford 3-(2-(2,6-

dimethvlpyridin-4-vi)-3-isopropyl-1H-indol-5-y1)-1-azabicyclo]2.2 2]oct-2-ene (0.1 g,
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0.387 mmol, 39 % vield) as an white solid. LCMS retention {ime 2.51 min [G]. MS m/z:

238 [M + HI*,

Examples 362 and 363:

To a solution of 3-(2-(2,6-dimethvipyridin-4-y1y-3-isopropyl-1H-indol-5-y1}-1-
azabicyclo [2.2.2]oct-2~ene (60mg, 0.161 mmol) in ethy] acetate (10 mL) was added Pd/C
(17.19 mg, 0.161 mmol), then stirred at room temperature under Hy gas bladder for 12 h,
filtered the reaction mass and concentrated to afford crude compound. The crude maternial
was purified by chiral HPLC to separate both the enantiomers. The fractions containing
desired compound was combined and evaporated to dryness using Genevac to afford:

Example 362 (Enantiomer 1}: {0.003 g, 5.4 % vield) as a pale white solid. LCMS
retention time 1.08 min [E], MS m/z: 374 (M+H); 'H NMR (400 MHz, DMSQ-ds) & ppm
1105 (s, L H)Y. 7.79(s. 1 H), 7.31 (4. J = 8.40 Hz, 1H), 7.14 (s, 2H), 7.06 (d. J = 7.60 Hz,
TH), 2.82-2.84 (m. 4H), 2.72-2.78 (m, 2H), 2.62-2.66 (m, 2H), 2.33-2.39 (m, 1H). 1.82 (5.
6H), 1.64-1.72 {m, 4H), 1.45 (4. J = 4.00 Hz, 6H).

Example 363 (Enantiomer 2} (0.00235 g, 5.2 % yield) as a pale white sohid.

LCMS retention time 1.08 min [E], MS m/z; 374 (M+H); 'H NMR (400 MHz, DMSO-de)
Sppm 11.05(s, 1 H). 7.79 (s, 1 H), 7.31 (d. J = 8.40 Hz, 1H), 7.14 (5. 2H), 7.06 (d, } =
7.60 Hez, 1H), 2.82-2.84 (m, 4H), 2.72-2.78 (m, 2H), 2.62-2.66 (m, 2H), 2.33-2.39 (m,
1H), 1.82 (5, 6HD), 1.64-1.72 (m. 4H), 1.45 (d, J = 4.00 Hz, GH).

The following Examples were prepared according 1o the general procedure used to

prepare Examples 362 and 363,

Table 35
7 ) Ret o
Ex. Mol | LCMS | HPLC
Structure Time ,
No. Wt MH" A Method
(min)
364 3995 ¢ 4003 | 477 I
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399.5 1 4002 | 47

(4
N
n
~d
sl
Pnd

EXAMPLE 366
8-(2-(2 6~-dimethylpyridin-4-y1}-3-isopropyi-1H-indol-5-y1)-1,3-diazaspirol4 S}decane-

2.4-dione

s CHs (366)
Intermediate 366 A tert-butyl 2-(2,6-dimethylpyridin-4-y1)-5-(2,4-dioxo-1,3~

diazaspirol4 5]decan-8-v1)-3-isopropyi-1H-indole-1-carboxylate

O
O-”—-EZN \{ HyC

O/}»O CHs
H3QKC‘}EI{HB -
5 (366A)
To asolution of tert-butyl 2-{2,6-dimethyipyridin-4-y1}-3-isopropy}-5-(4-

10 oxocyclohexyl)-1H-indole-1-carboxylate (0.1 g, 0.217 mmol) in methanol {5 ml), were
added ammonium carbonate (0.063 g, 0.651 mmol} and potassium cyanide (0.028 g,
0.434 wmol) at room temperature, then the reaction mixture was stirred at 70 °C for 12 h.
The reaction mass was guenched with water, exiracted with ethyl acetate. The organic
faver was evaporated and purified by silica gel chromatography using tert-butyl 2-(2.6-

15 dimethvipyridin-4-y13-5-(2,4-dioxo-1,3-diazaspirof4.5 jdecan-8-yi}-3-isopropyl-1H-
indole-1-carbosylate (0.1 g, 0. 187 mwnol, 82 % vield) as a pale white solid. LCMS

retention time 2.94 min [E{, MS m/z: 331 (M+H).
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Example 366:

A solution of tert-buivl 2-(2,6-dimethylpyridin-4-y1)-5~(2,4-dioxo-1,3~
diazaspirol4 5} decan-8-y1)-3-isopropyl-1H-indole-1-carboxylate (0.1 g, 0.188 mymol) in
dioxane-HCI (2 mbL) was stirred for 53 h. The reaction mass was concenirated to afford
crude product. The crude samples were purified by reverse phase prep HPLC using
method D1, The fractions containing desired compound was combined and evaporated to
dryness using Genevac to afford 8-(2-(2,6-dimethyipyridin-4-vi)-3-isopropyvi-1H-indol-5-
yi}-1,3-diazaspiro{4.5]decane-2 4-dione (0.002g, 2.56 % vield) as a pale white solid.
LCMS retention fimne 1.3 mun [E], MS sz 431 (M3-H);, THNMR (400 MH2, DMS0-d6)
& ppm 11,10 (s, 1H), 10.80 (s, 1H). 8.79 (s, 1H), 7.63 (s. 1H). 7.26 (d, J = 8.00 Hz, 1H).
714 (s, 1H). 7.09 (d, I = 1.60 Hz, 2H). 4.10-4.21 (m, 2H), 3.32-3.38 (m. 4H). 1.82-1.84
(m, 8H), 1.45 (d, J = 4.00 Hz, 6H).

EXAMPLE 367
2-(3-isopropyl-2-(8-methyl-| 1.2, 4 jiriazolo]1,5-a]pyridin-6-y1}- i H-indol-5-y1}-5,5-

dimethyimorpholine

(367)

Intermediate 367 A 2-((2-hydroxy-2-(4-nitrophenyDethyHamino)-2-methyipropan-1-ol

H
Ho "
HsC CHa N+,O"

o (367A)

To asolution of 2-(d-nitrophenyDoxirane (8 g, 48.4 mimol} in methanol {160 mL)
was added 2-amino-2-methvipropan-i-ol (11.99 mL, 121 mmol) and the mass was
stirred at 70 °C for 4h. The reaction mass was concenirated and the residue was
quenched with cold water, and exiracted with DCM (150 mL), dried over Naz504, and
concentrated to afford the 2-{((2-hydroxy~2-{4-nitropheny Dethvyamino)-2~-methylpropan-
-0l (9.2 ¢, 35.5 mmol, 73 % vield} as viscous liquid. LCMS retention time 0.99 min [E],
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MS m/z: 255 (M+H).

Intermediate 3678B: 5,5-dimethyl-2-(4-nitrophenyDmorpholine

O o
ch Ly
H3C>( ) i > N‘\ 5
HN O (367B}

To a solution of 2-((2-hydroxy-2-(4-nitrophenylethvhamino}-2-methvipropan-1-
ol (30 g, 118 mmol}) in DCM (10 mb) was added Hz804 (50 mL., 938 mmol} at 0 °C,
stitred for 5 mun, then stirred at roorn temperature for 16 h. The reaction was quenched in
ice. The reaction mixture was newralized with 10% NaQOH (500mbL), pH of the aqueous
laver was brought t0 8. The aqueous layer was extracted with BCM and the organic layer
was dried over NaxSQ4 and concentrated to afford 5,5-dimethy}-2-(4-
nitrophenyimorpholine (12g, 35.6 mmwol, 30% yield) as pale yellow solid. LCMS

retention time 1.23min [E], MS m/z: 237 (M+H}.

Intermediate 367C: tert-butyl 5,5-dimethy1-2-(4-nitrophenyDmorpholine-4-carboxylate

SO
L AN
Boc (367C)

To a solution of 5,5-dimethyl-2~(4-mtrophenviymorpholine (4 g, 16.93 mmol) in
DCM (20 mL) was added TEA (4.72 mL, 33.9 mmol} at 0 °C, stirred {or 5 nun, and then
was added drop wise BOC-anhydride (5.90 mL, 25.4 mmol}, then stirred at ambient
temperature for 16 h. The reaction mass was quenched with water (15 mlL), separated
both the lavers, the agueous layer was extracted with EtOAc (2 X 50 mL), the combined
organic extracts was dried {Na2S{s) and concentrated to afford crude compound. This
was further purified by silica gel chromatography using 80g silica colummn, the compound
was eluted in CHCls: MeOH (9:1), the fractions were collected and concentrated to afford
tert-butyl 5,5-dimethy-2-(4-nitrophenvl) morpholine-4-carboxviate(2.2g, 6.47 mmol, 38

% yield) as a white solid. LCMS retention time 3.62min [E], MS ni/z: 337 (M+H)

Intermediate 3670 tert-butyl 2-{4-aminophenyl}-5,5-dimethvimorpholine-4-carboxylate
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Bod (367D)
To a solution of tert-butyl 5, 5-dimethyl-2-(4-nitrophenyymorpholine-4-
carboxylate (2.3 g, 6.84 mmol} in methanol (80 mL) was added Pd/C {0.728 g, 6.84

mmol} and stirred at room temperature under hydrogen for 2 h. The reaction mixture was

(v

passed through the pad of celite and concentrated to afford tert-butyl 2-(4-aminophenyl}-
5,5-dimethylmorpholine-4-carboxylate (1.8g, 5.64 mmol, 82%) as white solid. LCMS

retention time 2.65mun [E], MS m/z: 307 (M+H).

Intermediate 367E: tert-butyi 2-(4-amino-3-1odophenvi}-3 5-dimethvimorpholine-4-

|
o
HsC
N NH2
HyC™ Yy
Bod {

To a solution of tert-butyl 2-(4-amunophenyl}-3,5-dimethyimorpholine-4-

10 carboxylate

367E)

carboxylate (5 g, 16.32 mmol} in DCM (100 mL} and methanol (50.00 mL) solvent
mixture were added calcium carbonaie (5.23 g, 52.2 mmol) and

15 benzylinmethylammoniumdichloroiodate (5.68 g, 16.32 mmol} at room temperature, then
the shurry was stirred at same teroperature 2 b, The reaction mass was diluted with water
{20 mL), extracted with Et{Ac, the combined organic extract was concentrated to afford
crude product. The crude product was further purified by silica gel chromatography o
afford tert-butyl 2~{(4-amino-3-1odophenyl}-5, 5-dimethylmorpholine-4-carboxylate (2.1 g,

20 4.76 mmol, 29%) as an off white solid. LCMS retention time 3 31min {E}, MS m/z: 433
(M+H).

Intermediate 367F: tert-butyl 2-(3-10do-4~((3-methvibut-2-en-1-yhanuno)phenvl}-5,5-

dimethylmorpholine-4-carboxylate
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HC
ch«\/\?

>./O\H/N CH,

i
¥ s
CHy O E/\%CH

To asolution of tert-butyl 2-{4-amino-3-iodophenyi}-5,5-dimethyimorpholine-4-

carboxylate (2.1 g, 4.86 vaomol} in THF (25 mL} was added LDA (3.64 mb, 7.29 mmol)

HaC
H

* (367F)

at-10 °C, then brought to 10 °C n 30 mun, and stirred at same femperature for 30 man.

Cooled to -76 °C and was added 1-bromo-3-methylbut-2-ene (0.673 mi, 5 43 mmol),

W

then brought to ambient temperature and stirred at same temperature for 3 h. The reaction
was quenched with brine. The reaction mixture was extracted with FtOAc (2 X 200 mi),
the combined organic exiracts was, dried (NaxS04) and concentrated to afford crude
compound. The crude product was further purtfied by silica gel chromatography using n-
10 hexane:ethyl acetate to afford tert-buiyl 2-(3-0do-4-{(3~-methytbut-2-en-1-yDamino)
phenyl}-5.5-dimethylmorpholine-4-carboxylate (0.85 g, 1.7 mmol, 35%) as viscous

liquid. LCMS retention time 4.38 min {E], MS m/z: 501 (M+H}.

Intermediate 367G tert-butyl 2-(G-isopropyl-1H-mdol-5-v1}-5,5-dimethyvimorpholine-4-
15 carboxylate

HsG HyC
HsC—Y 0 —CHs

HyC O N
o
H (367G)

To asolution of tert-butyl 2-(3-10do-4-((3-methylbut-2-en-1-viamino jphenvl)-
5,5-dimethylmorpholine-4-carboxylate (1 g, 1.998 mmol) in acetonitrile (10 mL) was
degasified for 10 min with argon and added TEA (0.836 mL., 6.00 mmol) {followed by

20 PA(OAc) (0.045 g, 0.200 mimol), then heated 1o 110 °C for 12 h. The reaction was
monitored by LCMS. LC/MS Showed formation of desired product along with starting
material. Further TEA (0.836 mL, 6.00 mamol) was added and degasified for 2 min with
argon and added Pd{OAc) (0.043 g, 0.200 nunol) and continued the reaction for another
1Zh. The reaction mass was concentrated to afford crude product. The crude mass was

25 further punfied by silica gel chromatography using 24 g silica column, io afford teri-butyl

2~(3-1sopropvi-1H-indol-5-v1}-5, 5-dirvethyimorpholine~-4-carboxylate (0.4 g, 1.052 mmol,
175
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52%;) as white solid. LCMS retention time 3.79 min {E], MS m/z: 373 (M+H).

Intermediate 367H: tert-butyl 2~(2-bromo-~3-sopropvi-1H-indol-5-v1}-5,5-dimethyl
morpholine-4-carboxylate
HsC

Hal
HyCo O

e L, 1

CHy O

W

(367H)

To a solution of tert-butyl 2-(3-1sopropyl-1H-indol-3-vi}-3, 5-dimethyvimorpholine-
4-carboxylate (1.1 g, 2.95 munol} in DCE (4 mbL) was added NBS (6,526 g, 2.95 mmol)
at~-10 °C, then brought to 10 °C in 30 min, and stirred at that temperature for 30min. The
reaction mass was quenched with brine, extracted with BDCM (2 X 20 mi}, the combined

10 organic extracts was dried (Na2SOs) and concentrated to afford crude compound. This
was further purified by silica gel chromatography using 40g silica columm, to afford tert-
buty! 2-(2-bromo-3-isopropyl-1H-indol-5-v1}-5, 5-dimethylmorpholine-4-carboxviate (0.8
g, 1.595 mmol, 54%). LCMS refention time 3.89min {El, MS m/z: 451 (M+H).

15 Intermediate 3671 tert-butyl 2-B-~isopropvl-2-(8-methvl-[1,2 4}triazolo{ 1, 5-alpvridin-6-
vi}-tH-indol-53-v1}-3, 5-dimethylmorpholine-4-carboxylate

&}oc
HsC H

H3C~3[N N CHy
o —
H N7 @67
tert-butyl 2-(3-isopropyi-2-{§-methyi-{ 1,2.4{triazolo| |, 5-a|pyridin-6-vi)-1H-indol-
5-y1}-5,5-dimethylmorpholine-4-carboxviate(0.5g, 0.943mmol, 53.2%) was prepared
20 according to the general procedure described in intermediate 2811, using tert-butyl 2-(2-
bromo-3-isopropyi-1H-indol-5-y1)-3,5-dimethy] morpholine~-4-carboxylate (0.8 g, 1.772

mimnol} as the starting intermediate. LCMS retention time 3.5 min [E], M8 m/z; 504

(VD).

[\
(9

The following Intermediates were prepared according to the general procedure
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used to prepare Intermediate 3671

Table 36
Ret
Interme Mol LCMS ‘ HPLC
. Structure 7 7 Time
diate Wi MH* o Method
{nun}
-~ GHs
SNCH,
INT-
519.635 520 3.43 D
3671-2
[
HC UHE:H
0.0
INT-
317.6 518 362 D
3671-3
Example 367:

2-(3-1sopropyi-2-(8-methyi-{ 1.2, 4 ftriazolof 1, 5-alpyridin-6-yi}-1 H-indol-5-v1}-5,5-
dimethyl morpholine(0.15 g, 0.368 mmol, 95%} was prepared as described for Example
135, using tert-butyl 2-(3-1sopropyl-2-(8~-methyl-{ 1,2, 41triazolo{ 1, S-alpyridin-6-y1)-1 H-
indol-5-y1)-5,5-dimethylmorpholine-4-carboxylate {0.195 g, 0.388 mumol} as the starting
intermediate. LUMS retention time 1.38 min [E], M8 m/z: 404 (M-+H); 'H NMR (400
MHz, DMSO-de} & ppm 11.39 (s, 1H), 8.81 {5, 1H), 858 (s, 1H), 7.61 {d, I =8.00 Hz,
1H), 7.59 (s, 1H), 7.21 (d, J = 4.00 Hz, 1H), 7.20 (d. J =080 Hz, 1H), 4.84-4.85 (m, 1H).
3.79-3.80 (m, 2H), 3.56 (s, 6H), 3.49(d, J = 6.80 Hz, 3H)}, 2.51 (d, } = 1.60 Hz, 3H), 146
(d, I=6.40 Hz, 6H).

The following Examples were prepared according to the general procedure used to
prepare in Example 367,

Table 37
177
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o Ret e
Fx. Mol | LCMS h HPLC
Structure , Time
No. Wt | MY A Method
{(min}
HsC
368 4195 | 4203 1 1.201 E
Hﬁ%'
369 H 4195 | 4203 | 1.202 E
H3C 0
370 4176 | 4180 | 1.29 E
Ha G
371 4176 | 4183 | 1297 E

EXAMPLES 372 AND 373
2-{(dimethylanuno)-1-(2-(3-tsopropyl-2-(8-methvi-{ 1,2 4itriazolo} 1, 5-alpyvridin-6-y1}-1H-

indol-5-y1)-5,5-dimethylmorpholinojethanone

Ha G
HqC CHs CHS
HaCo,
fﬁ;f
CH; O j;ﬁ
't P

(372-373)
To asolution of 2-(3-1sopropyi-2-{8-methvi-{ 1,2 4|triazolo}1.5-alpyrdin-6-vi)-
IH-mdol-5-y1)-5,5-dimethylmorpholine (0.1 g, 0.248 mmol) in DMF {1 mL} was added
2-(dimethylaminojacetic acid (0.051 g, 0.496 mmol)), TEA (0.104 mL, 0.743 mmol}, and

followed by the addition of HATU (0.141 g, 0.372 mmol) under an argon atmosphere and
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the reaction mixture was stirred at ambient temperature for 12 h. The reaction mass was
then concentrated to remove the DMF to afford crude product. The crude samples were
purified by reverse phase prep HPLC using method D1, The fractions containing desired
compound was combined and evaporated to dryness using Genevac to afford racemate 2-
(dimethylanuno)-1-{2-(3-1sopropyl-2-(8-methyi-{ 1,2 4itriazolo} 1, 5-alpyridin-6-y1)-1H-
indol-5-y1}-5,5-dimethylmorpholinojethanone (0.001g, 2% vield) as a pale white solid.
LCMS retention time 1.96 min [E], MS m/z; 489 (M+H); '"H NMR (400 MHz, DMSQO-ds)
& ppm 11.23 (s, 1H). 8.82 (s, TH). 8.53 (s, 1H). 7.71 {s. 1H). 7.61 (s.1H), 7.34 (d, J=8.3
He, 1H), 7.17-7.09 {m, 1H), 4.57 (br. s., 1H), 3.90 (5, 2H), 3.69 (d, J=9.5 Hz, 1H), 3.58
(d.J=11.7 Hz, 1H), 3.27 (L J=7.0 Hz, 1H), 3.10 (s, 3H), 2.81 (s, 3H), 2.73 (br. s, 1H),
2.67 (br. 5., 1H), 2.63 (s, 3H), 1.42 (d. J=6.8 Hz, 3H). 1.44 (d, J=6.8 Hz, 3H). 1.19-
1.09%m, 3H}, 1.05 (br. s., 3H).

The racemic 2-(dimethylamino)-1-(2-(3-isopropyl-2-(8-methyl-{1.2 4jiriazolo
{1,5-ajpvridin-6-y13-1H~indol-3-v)-3,5-dimethvimorpholinojethanone was purified by
Chiral HPLC using Column: Chiralcel OJ-H(250 X 4. 6ymm, 5 pym, % COr: 70%, % Co
solvent: 30% of (0.2% DEA m {PA), Total Flow: 80.0 g/maim, Back Pressure: 100bar,
Temperature: 30 °C, UV: 230 nm. The fractions were collected, concentrated and
lyophilized to afford both enantiomers.

Example 372 (Enantiomer 1) (0.003 g, 2.02 % vield) as a pale white sohd.
LCMS retention time 1.64 min [E]. MS m/z: 489 (M+H); 'H NMR (400 MHz, DMSO-de)
3 ppm 11.23 (s, 1H), 8.82 (s, 1H), 8.53 (s, 1H), 7.71 (s, 1H), 7.61 (5,1H), 7.34 (d, /=8.3
Hz, 1H), 7.17-7.09 (m, 1H), 4.57 (br. 5., 1H), 3.90 (s, 2H), 3.69 (4, J=9.5 Hz, 1H), 3.58
(d, J=11.7 Hz, 1H), 3.27 (1, J=7.0 Hz, 1H). 3.10 (5, 3H), 2.81 {s. 3H). 2.73 (br. 5..1H),
2.67 (br. s.. 1H). 2.63 (s, 3H). 1.42 (d, J=6.8 Hz. 3H), 1.44 (4, J=6.8 Hz, 3H), 1.19-
1.09(rm, 3H), 1.05 (br. 5., 3H).

Example 373 (Enantiomer 2} (0.0029 g, 2.0 % vield) as a pale white sohd.
LTMS retention time 1.66 min [E], MS m/z: 489 (M+H): 'H NMR (400 MHz, DMSO-de)
3 ppm 11.22 (s, 1H), 8.82 (s, 1H), 8.53 (s, 1H), 7.71 (s, 1H), 7.61 (s, 1H), 7.34 (d. J=8.1
Hz, 1H), 7.13 (d. J=8.6 Hz, 1H), 4.56 (d. .J=9.8 Hz, 1H), 3.90 (s, 2F), 3.69 (d, J=12.5 Hz,
TH), 3.58 (d, J=11.2 Hz, 1H), 3.29-3.23 (m. 1H), 3.10 (s, 3H), 2.81 (s, 3H), 2.73 (br. s,
TH), 2.63 (s, 3H), 1.42 (d, /=68 Hz, 3H). 1.44 (d, J=6.8 Hz. 3H), 1.11 (br. 5., 3H), 1.05
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{s, 3H}

The following Examples were prepared according to the general procedure used to

prepare Examples 372 and 373.

5 Table 38
Ret
Ex. Mol | LCMS ‘ HPLC
Structure , Time
No. Wit MH" ‘ Method
{min)
374 504.6 | 5054 1.39 E

EXAMPLES 375 AND 376
2-(3-1sopropyl-2-(8-methyi-{ 1,2 4}triazolo} 1, 5-a]pyndin-6-y1}- 1 H-indol-5-y1)-4,5 5~

trimethyimorpholine

Ho, §
3™ OUN HAC
HyC CH,
o
.
o . {:J
10 H NT (375-376)

2-(3-1sopropyl-2-(8-methyl-{ 1.2 4}inazolof 1, 5-alpy ridin-6-y 1}~ 1H-indol-5-v1}-
4,5, 5-triroethylmorpholine (0.001g, 1.02 % yield) was prepared according to the general
procedure described in Example 289 using 2-(3-isopropvi-2-{8-methyi-{1,2,4{triazolo
{1,5-alpyridin-6-y13-1H-indol-5-vi}-5, 5-dimethyimorpholine (50mg, 0.124 mmol) as the
15 starting intermediate. LCMS retention time 1.90 min [E], MS m/z: 418 (M+H); H NMR
(400 MHz, DMSO-de) 6 ppm 11.22 (s, 1H), 8.83 (5, 1H), 8.53 (5, 1H), 7.72 (5, 1H), 7.61
(s, 1H), 7.34 (d. J=8.6 Hz, 1H), 7.15 {d, /=83 Hz, 1H}, 4.60 (d, /=95 Hz, 1H}, 3.59 (d,
J=10.0 Hz, 1H), 3.28-3.23 (m, 2H), 2.63 (8, 3H), 2.20 (br. 5., 3H), 1.43 {d, /=6.8 Hz, 3H},
1.44 (d, /=6.8 Hz, 3H), 1.09 (br. 5., 3H), 1 02 (br. 5., 3H).
20 The racemic 2-(3-isopropyl-2-(8-methyl-{1,2 4triazolol 1, 5-ajpvridin-6-y1}-1H-
indol-5-y1}-4,5, 5-trimethyvimorpholine was purified by Chiral HPLC using Column:
180
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Chiralcel QJ-H(250 X 4. 6Ymm, 5 um, % COxz: 70%, % Co solvent: 30% of (0.2% DEA in
IPA), Total Flow: 80.0g/mun, Back Pressure: 100 bar, Teraperature: 30 °C, UV: 230 nm.
The fractions were collected, concentrate and lyophilized to afford both the enantiomers.

Example 375 (Enantiomer 1) (1.2mg, 2.52 % vield) as a pale white sohid. LUMS
retention time 1.563 min [E]. MS m/z: 418 (M+H); TH NMR (400 MHz, DMSQO-ds) 8
ppm 11.22 (s, 1H), 8.83 (5. 1H). 8.53 (s, 1H), 7.72 (5. 1H). 7.61 (s, 1H), 7.34 (d, J=8.6
Hz, 1H), 7.15 (d, /8.3 Hz, 1H), 4.60 (d, J=9.5 Hz, 1H), 3.59 (d, J=10.0 Hz, 1H), 3.28-
3.23 (ro, 2H), 2.63 (s, 3H), 2.20 (br. 5., 3H), 143 (d, J=6.8 Hy, 3H), 1.44 (4, J=6.8 Hz,
3H), 1.09 (br. 5., 3H), 1.02 {br. 5., 3H).

Example 376 (Enantiomer 2} {0.5mg, 2.02 % yield) as a pale white solid. LUMS
retention time 1.56 min [E], MS m/z: 418 (M+H), "TH NMR (400 MHz, DMSO-de) 3 ppm
11.22 (s, 1H), 8.83 (s, 1H), 8.53 (s, 1H), 7.72 (s, 1H), 7.61 (s, 1H), 7.34 (d, J=8.6 Hz,
1H), 7.15 (d, J=7.6 Hz, 1H), 4.60 (d. J=9.5 Hz, 1H). 3.58 (br. 5., 1H), 3.27-3.18 (m, 2H),
2.64 (s, 3H), 2.20 (br. 5., 3H), 1.43 (d, J=6.6 Hz, 3H), 1.44 (d, J=6.8 Hz, 3H), 1.15 (4,
J=T.1 He, 1H), 1.12-0.88 (m, 6H).

The following Examples were prepared according to the general procedure used to

prepare Examples 375 and 376

Table 39
Ret
Ex. Mol | LOCMS ‘ HPLC
Structure . Time ,
No. Wt MH" , Method
{min)

N H,C
HBG“:T % -CHa 0-CH,

377 H3C”NW 4336 | 4343 | 152 E
/=N
NN

378

4756 | 4763 1.59 E

EXAMPLES 379 AND 386
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2-{2-{3-1sopropyl-2-{8-methyl-[1,2 4}triazolo] 1, 5-alpyridin-6-v1)-1 H-mndol-5-y13-5,5-

dimethylmorpholino)}-N N-dimethylacetamide

HaG HLC
HaC 0 TNACHy op,
HaC- /Q NN
f 0 N \N,;J
CHg (379-380)

To asolution of 2-(3-1sopropyi-2-(8-methyi-{ 1,2, 4]trazolof 1, 5-alpyridin-6-y1}-
IH-indol-5-v1)-5,5-dimethvimorpholine (75 mg, 0.186 mmol} in THF (1) and DMF (1
mb), were added TEA (0.078 mbL, 0.558 mmol}, 2-chloro-N,N-dimethylacetarmde (45.2
mg, 0.372 mmol} at room temperature, the mixture was stirred at ambient temperature for
14 hours. The resulting black suspension was diluted with ethyl acetate, filtered and
concentrated under vacuum to afford crude product. The crude samples were purified by
reverse phase prep HPLC using method Br1. The fractions containing the compound were
combined and evaporated to dryness using Genevac to afford racemic 2-(2-(3-isopropyl-
2-{8-methyl-[1,2 4ltnazolof1,5-alpyndin-6-yh~ 1 H~indol-5-v1)-5,5-dimethyimorpholino)-
N N-dimethylacetanude (0.001g, 1.02 % vield) as a pale white solid. LCMS retention
time 1.43 min [E], MS m/z; 489 (M+H); 'H NMR (400 MHz, DMSO-de) 8 ppm 11.29 (s,
1H), 8.83 (s, 1H), 8.54 (s, 1H), 7.77 (5, 1H), 7.61 (s, 1H), 7.39 (d, J=8.3 Hz, 1H), 7.20 (d,
J=7T1Hz 1H), 474 (dd, /=11.0, 3.2 Hz, 1H), 3.79{(d. /=11 5 Hz, 1), 3.61 (br. 5., 2H).
3.56-3.51 (m, 1H), 3.29-3.21 (m, 2H), 2.99-2.88 (m, 2H), 2.64 (s, 3H), 2.58 (br. 5, 3H)
1.53 (s, 3H), 1.45 (dd, J=7.1, 2.2 Hz, 3H), 1.41 (s, 3H), 1.16 (d. J=7.3 Hz, 6H).

The racemic 2-(2-(3-s0propyl-2-(8~-methyl-| 1,2 4}inazolof 1, 5-alpyridin-6-y1}-1 H-
mdol-5-vi)-5,5-dimethylmorpholino)-N, N-dimethylacetamide was purified by Chiral
HPLC using Colunm: Chiralcel GJ-H(250 X 4 6)mm, Sum, % COz 70%, % Co solvent;
309% of (0.2% DEA in IPA), Total Flow: 80.0g/min, Back Pressure: 100bar, Teraperature;
30°C, UV: 230 nm. The fractions were collected, concentrate and lyophilized to afford
both the enantiomers,

Exarmple 379 (Enantiomer 1) (0.011g, 0.023 mmol. 12 % vield) as a pale white
solid. LCMS retention time 1.43 min [E], MS mv/z: 489 (M+H); 'H NMR (400 MHz,
DMSO-ds) 6 ppm 11.29 (s, 1H), 8.83 (s, 1H), 8.54 (s, 1H), 7.77 (s, 1H), 7.61 (s, 1H), 7.39
(d, J=B3 Hz 1H), 7204, J=71 Hz, 1H), 474 (dd, J=11.0, 32 Hz, 1H), 379(d, }=115
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Hz, 1H), 3.61 {(br. 5., 2H}, 3.56-3.51 (m, 1H), 3.29-3.21 {m, 2H}, 2.99-2 88 (m, 2H), 2.64
(s, 3H), 2.58 (br. s, 3H), 1.53¢s, 3H), 1.45(dd, J=7.1, 2.2 Hz, 3H), 1.41 (s, 3H), 116 (4,
§=7.3 Hz, 6H).

Example 380 (Enantiomer 2} (0.08 g, 0.016 mmol, 8 % vield) as a pale white
solid. LLCMS retention time 1.44 min [E], MS m/z: 489 (M+H), "TH NMR (400 MHz,
DMSO-de) & ppm 11.29 (s, 1H). 8.83 (5, 1H), 8.54 (s, 1H), 7.77 (5. 1H)}. 7.61 (s, 1H), 7.39
(d, /=83 Hz 1H), 7.20(d,./=7.1 Hz, 1H),4.74 (dd, J/=11.0. 3.2 Hz, 1H), 3.79(d, /=115
Hz, 1H), 3.61 {(br. 5., 2H), 3.56-3.51 (m, 1H), 3.29-3.21 {m, 2H), 2.99-2.88 (m, 2H), 2.64
(s, 3H), 2.58 (br. s, 3H), 1.53 (s, 3H), 1. 45¢dd, /=71, 2.2 Hz, 3H), 1 41 (5, 3H), 1. 16 (d,
J=7.3 Hz, 6H).

The following Examples were prepared according fo the general procedure used to

prepare Examples 379 and 380,

Table 40
] ) Ret -
Ex. Mol | LCMS ~ HPLC
Structure , Time ,
No. Wit MH" A Method
{(min}
CHg
381 ,/N\/W' A = 5097 | 5103 | 1.661 E
Lo U N =N
\{3! \.«//’/‘\N N /3
9" CH, H NV
382 461.6 | 4623 | 1.821 E
383 461.6 | 4622 1.42 E
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334 5097 | 3103 1.662 E
385 4756 | 4764 1.93 E
386 502.7 | 303.0 1.691 E
387 5027 1 5030 | 1.692 E

les]

T N
388 Ny N7 N,:i 488.6 | 4893 | 1.625
CHs N ] 2(
H Hog

389 488.6 | 4893 1.62 E

EXAMPLE 390
2~(3,4~dimethoxyphenyl)-3-ethy1-5-4 [ S-(propan-2-vi~octahy dropyrrolo[3,4~clpvirol-2-

viimethyl}-1H-indole
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CHa
* (390)
Intermediate 350A: 2-(3 4-dimethoxyphenyi}-3-ethyl-1H-indol-S-vBmethanol

To a solution of methyl 2-(3 4-dimethoxyphenyl}-3-ethyl- 1H-~indole-5~carboxylate

{1g, 2.95 mmol), in THF (10 mL), was added LiAlH4 (295 ml., 5.89 mmol) at -78 °C,

W

then the mixture was stirred at ambient temperature for 12 h. The reaction was quenched
with cool water. The reaction mixture was diluted with ethy] acetate and passed through
pad of celite, organic laver was separated and dried over sodium sulphate and
concentrated to afford crude product, this was further purified by silica gel

10 chromatography on an ISCO mstrament using 40g silica colurun, compound was eluted in
50% petroleum ether in ethyl acetate, the fractions were collected and concentrated to
afford 2-(3,4-dimethoxypheny!}-3-ethyl-1H-indol-5-vmethanol (0.7 g, 2.203 numol,

52

75%) as white solid. LCMS retention time 2.06 min |G} MS m/z: 312 [M + HJ

-
(93}

Intermediate 3908 2-(3, 4-dimethoxyphenyl}-3-ethyl-1H-indole-5-carbaldehvde

O-CHj

“Ha 390m)

To a solution of (2-(3,4-dimethoxyphenyi)-3-ethyl-1H-indol-5-vDmethanol (250
mg, 0.803 mmol) m DCM (4 mL) was added manganese dioxide (698 mg, 8.03 mmol) at
room temperature, the shurry was stirred at same teroperature for 18 h. The reaction mass

20 was diluted with DUCM and passed through pad of celite. The organic layer was
concentrated and dried under vacuum to atford 2-(3 4-dimethoxy phenvi}-3-ethyl- 1H-
indole-S-carbaldehyde (0.2 g, 0.388 mmol, 80 %) as pale yellow solid. LCMS retention

time 2.35 min [G]. MS m/7z: 310 [M+H]".

25 Inlermediate 390C: tert-butyl 4-((2-(3 4-dimethoxypheny]}-3-ethy - 1H-indol-5v1}
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methylipiperazine- 1-carboxylate

HyC._O
;—{3C>E/ \7/
CHg O (390C)

To a solution of 2-(3,4-dimethoxyphenvl)-3-ethyl-1H-~indole-S-carbaldehy de (70
mg, 0.226 mmol) in methanol (5 mL) were added tert-butvl piperazine-1-carboxylate
{105 mg, 0.566 mmol}, titantum{(IV) isopropoxide (0.166 mL, 0.566 mmol)} and heated
the reaction mass for 12 h. The reaction mixiure was cooled, was added sodium
cyanoborohvdride (35.5 mg, 0.566 munol}, and stirred the reaction mass for another 8 h.
The reaction mass was diluted with ethyl acetate, solids was passed through celite, the
filirate was concentrated and purified by silica gel chromatography using 24 g silica
column, CHCl:: MeOH (9:1) as eluent, the fractions were collected and concentraied 1o
afford tert-butyl 4-((2-(3,4-dimethoxyphenyD)-3-ethyl- I H-indol- 5~y Dmethy Dpiperazine- 1 -
carboxylate (0.050 g, 0.089 mmol, 40% viald). LCMS retention time 2 Tmin {E}, MS
m/z; 480 (M+H).

Example 390

To a solution of tert-butyl 4-{{2-(3.4-dimethoxypheny})-3-ethyi- 1 H-indol-5-v1}
methybipiperazine-1-carboxylate (30mg, 0.063 mmol} in 4M dioxane-HCI (5 mL} was
stirred at ambient temperature for 2 h. Concentrated the reaction mass to afford crude
compound, the crude samples were purified by reverse phase prep HPLC using method
D1. The fractions containing desired compound was combined and evaporated to drvness
using Genevac to afford 2-(3 4-dimethoxyphenvi)-3-ethvi-S-(piperazin- 1 -vlmethy)-1H-
indole (0.005 g, 0.012romol, 19 %,vield) as a white solid. LCMS retention time 1.91 1oin
[E]. MS m/z: 416 (M+H). 'H NMR (400 MHz, DMSO-ds) & ppm 10.94 (s, 1 H), 7.39 (s,
THY, 727(d, =822 Hz TH), 712718 (m, 2 H), 7.07-7.11 (m, 1 H), 703 (dd, J=R8.25,
147 Hz, 1 H). 3.83 (4, J=12.61 Hz. 6 H), 3.50 (s, 2 H), 2.84 (q. J=7.61 Hz, 2 H). 2.69-
2.74 (m, 4 H), 2.27-2.38 (m, 3 H). 1.90 (s, 3 H), 1.25 (. J = 9.60 Hz, 3H).

The following Example was prepared according 1o the general procedure

described for Example 390
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Table 41
Ret
Ex. Mol | LCMS A HPLC
Structure . Time
MNo. Wit MH™ ‘ Method
{min}
391 405 406 1.29 E

EXAMPLE 392

2-(3. 4-dimethoxsyphenyl)-3-ethyl-5~ {[5-(propan-2-y}-octahy dropyrrolo [3.4-¢]pyrrol-2-

(93}

viimethyl}-1H-indole

CHs  0-CH,

CHa (392)

To a solution of 2-(3,4-dimethoxyphenyl)-3-ethvi-5-({hexahydropyrrolof3,4-c]
pyrrol-2{ 1H)~vD) methyl)-1H-ndole (13 mg, ¢.037 mumol) in methanol (8§ mL) were added
propan-2-one {5.37 mg, 0.092 mmol), titanium{IV} isopropoxide {0.027 mL, 0.092 mmol}

10 and the reaction mass was heated to 60 °C for 8 h. The reaction mass and was added
sodium cyanoborohydride (5.81 mg, (.092 mmol}, then stirred at room temperature for
4h. The reaction mass was purified by reverse phase prep HPLC using method 1. The
fractions containing desired compound was combined and evaporated to dryness using
Genevac to afford 2-(3,4-dimethoxy phenyl)-3-ethyl-5-((5-

15 isopropythexahvdropyrrolof3.4-clpyrol-2(1 H)-vimethvl)- 1 H-indole (0.003g, 6.37 umol,
17% vield) as a white solid. LCMS retention time 1.51 min [E}, MS m/z: 448 (M+H); 'H
NMR (400 MHz, DMSO-ds) & ppm 10.94 (s, 1 H), 7.39 (s, 1 H), 7.27 (d. J=8.22 Hz, 1
HY. 7.12-7.18 (m, 2 HD), 7.07-7.11 (m, 1 HD), 7.03 (dd, /=8.25, 1.47 Hz, 1 H). 3.83 (d,
J=12.61 Hz, 6 H). 3.50 (s, 2 H), 2.84 (q, J=7.61 Hz, 2 H), 2.69-2.74 (m, 4 H), 2.27-2.38

20 (m,3H), 1.90 (s, 3 H), 1.25 (t, J=7.2 Hz, 3 H).

EXAMPLE 393
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2-(2,6-dimethylpyridin-4-y 1}-3-{2-(morpholin-4-vethyi}-3-(propan-2-vi)-1H-indole

@

CHs (393)
Intermediate 393A: (Z)-tert-butyl 2~(2,6-dimethvipyridin-4-yH-5-(2-ethoxyvinvi}-3-

isopropyl-1H-indole-1-carboxyiate

(3934)

To a mixture containing tert-butyl 5-bromo-2-(2,6-dimethylpyridin-4-y1)-3-
isopropyl-1H-indole-1-carboxylate {100 mg, 0.226 mumol), {(Z}-1-ethoxy-2-
{(tributylstannyliethene (0.094 mL, 0.282 mmol), tetra-n-butvlammonium chloride (69.0
mg, 0.248 mmol) and bis(triphenylphosphine)palladiurn(il) chlonde (4.75 mg, 6.77
umol} in a screw cap vial was added DMF (2 mL}. The vial was fitted with a Teflon
lined septum cap. The system was evacuated under vacuum {via a needie from a
nitrogen/vacuum manifold line) and back{illed with nitrogen gas. The procedure was
repeated three times. The needie was removed and the vial was heated at 80 °C for 18h.
The reaction mixture was cooled to room temperature, diluted with ethvi acetate (S0 mL),
poured into a separatory funnel and washed with aqueous 10% LiCl solution (3X10 mL)
and saturated aqueous NaCl solution (10 mL), dried (Nax804), filtered and concentrated
to give crude product. The crude product was dissolved in a small amount of DUM and
charged to an ISCO silica gel 24 g ISCO Column which was eluted over a 15 min
gradient with 0%-50% hexanes/ethylacetate to afford (Z)-tert-butyl 2-(2,6-

dimethylpyvridin-4-vi)-5~(2-ethoxy vinyl}-3-isopropyl-1H-indole-1 -carboxvlate.

Intermediate 393B: tert-butyl 2-(2,6-dimethylpynidin-4-vi}-3-isopropyi-5-(2-oxoethyl)-

IH-indole~1-carboxylate
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(393B)

{(Z)-tert-butvl 2-(2,6-dimethylpyndin-4-yH-5-2-ethoxy viny)-3-isopropyvi-1H-
mdole-1-carboxvlate was re~-suspended in THF (1 mL) and T N HC ag. (100 pL) and the
mixture was heated at 50 °C for 1 b, cooled o room temperature, basified with aqueous
K2HPO4 1.5 M (5 ml) and extracted with ethvlacetate to afford tert-butyl 2-(2,6-
dimethylpyridin-4-vi)-3-isopropyl-3-{2-oxoethyl)-1 H-indole-1-carboxylate {50 mg, 0.123
mmol, 54.5 % vield), mve (407, M+1). 'H NMR (400 MHz, CHLOROFORM-d) § 9.84-
9.82 (m, 1H), 8.29 (d, /=8.6 Hz, 1H), 7.60-7.58 {m, 1H}, 7.21 (dd, /=85, 1.8 Hz, 1H),
6.96-6.91 (rn, 2H), 3.84-3.81 (m, 2H), 2.98-2.89 (m, 1H), 2.61-2.59 (m, 6H), 1.36 (d,
J=7 0 He, 6H). 1.27-1.24 (m, 9H).

Example 393

A muxture containing tert-butyl 2-(2 6-dimethylpyridin-4-y13-3-isopropyl-5-(2-
oxoethyi}-1H-indole-1-carboxylate (35 mg, 0.086 mmol), morpholine (15 mg, 0.17
mmol),and sodium triacetoxyborohydride (73.0 mg, 0.35 mmol) were suspended in THF
(1 mL) and a drop of acetic acid was added. The reaction mixture was stirred for 20 h,
diluted with ethvlacetate (4 mbL) and washed with 1N NaOH agueous (2 X 1 mbL} and the
ethylacetaie layer concentrated. The residue was treated with 50% TFA in DCM (1 mb)}
for 30 nun and the reaction muxture was concentrated to dryness and re-dissolved in
mixture of HPLC solvents A and B (4/1, 2 mL), mobile Phase A: 5:95 acetonitrile: water
with 0.1% triftuoroacetic acid; Mobile Phase B: 95:5 acetonitrile: water with 0.1%
trifluoroacetic acid). The sample was filtered through an Acrodisc, 13 mm, 0.45 micron
nylon rembrane svringe filter and submatted for HPLC purification. The crude material
was purified via preparative LL/MS with the following conditions: Colunm: waters
XBridge ¢-18, 19 x 200 mm, 5-A;m particles; Mobile Phase A: 5:95 acetonitrile: water
with 10 mM ammonmum acetate; Mobile Phase B: 93:5 acetonirile: water with 10 mM

ammonium acetate; Gradient: 3-45% B over 19 minutes, then a 5-minute hold at 100% B;
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Flow: 20 mL/min. Fractions containing the desired product were combined and dned via
centrifugal evaporation to afford 4-(2-(2-(2,6-dimethylpyridin-4-y1)-3-isopropyl-1H-
indol-5-vDethyDmorpholine (18.5 mg, 0.049 mmol, 57 % vield. LCMS retention time
0.84 min QC-ACN-TFA-XB]. MS m/z: 378.3 (M+H). 'H NMR (500 MHz, DMSO-ds) &
11.09-11.04 (m, 1H), 7.59{s, 1H), 7.27 {d, /=8.2 Hz, 1H}, 7.14 (s, 2H), 7.01-6.94 (m,
1H}), 3.63-3.57 (m, 1H), 348 (br d, /=7.5 Hz, 1H), 3.34 (quin, J=7.0 Hz, 1H), 3.19-3.15
(m. 1H), 2.81 (br t, J=7.7 Hz, 2H), 2.55 (m, ZH), 2.50-2.40 (br m, 10H), 1.45-1.43 (d,
J=7.0 Hz, 6H).

EXAMPLE 394
{3-ethyl-2-(2-methylpyridin-4-y1}-1H-indol-5-yl{methanamine
HC

Y <CH3
HoN 3 =
< N
H (394)
Intermediate 394 A 3-ethyl-2-(2-methylpyridin-4-y1}-1 H-indole-5-carbonitrile
Hal
CHs
NC A —
N N
H (394A)

To a 20 ml vial with pressure relief septurn was added tert-butyl 3-chloro-3-ethyl-
2-(2~-methylpyridin-4-yh-1H-indole- 1 -carboxylate (100 mg, 0.270 mmol}, 2nd generation
Xphos precatalyst (149 mg, 0. 189 mmol}, potassium ferrocyanide {49.7 mg, 0.135 mmol},
and dioxane (4 mL}. The vial was evacuated and purged with N2 several times.
Potassium acetate (3.31 mg, 0.034 nunol) in water (4 mL} was added to the vial. The vial
was evacuated and purged with Nz several times. The vial was heated to 100 °C for 1
howr. LCMS indicated that the reaction was complete. The reaction maxiure was diluted
with brine (25 mi) and EtOAc (25 mi). The lavers were separated. The aqueous layer
was extracted with EtOAc (2x20 ml). The organic layers were combined, dried over
sodium sulfate, filtered, and concentrated under vacuum. The resulting foam was purified
by silica gel chromatography on an ISCO instrument using (25 g Silica, dry load, 100%

Hexanes to 100% EtOAc). Like fractions were combined and concentrated under
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vacuum to give a tan solid. Isolated 3-ethyi-2-(2-methylpyridin-4-vi}-1H-indole-5-

= 262} showed 1 major product with expecied mass. 'H NMR (400MHz, DMSO-ds) &
11.92 (s, 1H), 8.57 (d, J=5.1 Hz, 1H), 8 20 (d. J=0.6 Hz, 1H), 7.55-7.52 (m, 1H), 7.51-
7.48 (m, 2H), 7.46-7.41 (m, 1H). 2.95 {q, 3=7.5 Hz, 2H), 2.56 (5, 3H). 1.25 (1. }=7.5 Hz,
3H).

Example 394;

To adried, Nz flushed 25 mi round bottom tlask was added LAH (56 mg, 1.475
mmol} and THF (3 mL). The flask was cooled to 0 °C in an ice bath. 3-Ethyl-2-(2-
methylpyridin-4-vi)-1H-indole-S-carbonitrile (64 mg, 0.245 ramol) was dissolved in THF
(3 ml) and added over 10 nunutes 1o the round bottom flask. Stirring was continued for
| hour at 0 °C. LCMS showed only starting material present. The reaction mixture was
warmed to room femperaiure and additional LAH (56 mg, 1.475 mmol} was added. The
reaction mixture was heated to 100 °C for 1 hour. LCMS mdicated that the reaction was
complete. The reaction mixture was cooled to room temperature, slowly added 1o ice,
and the agueous nuxtire was exiracted with EtOAc (3x25 ml). The combined organic
were dried over sodium sulfate, filtered, and dried under vacuum to give a brown otl (42
mg). The o1l was diluted with DMF (2ml) and 1 mi of the solution was submitted to SCP.
The crude material was puritied via preparative LC/MS with the following conditions:
Column: XBridge C18, 19 x 200 mm, 5 angstrom particles; Mobile Phase A: 5:95
acetontirile: waler with 10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10 mM ammonmium acetate;, Gradient: 0-100% B over 15 nunuies, then a 5-
minte hold at 100% B; Flow: 20 mi/min. Fractions containing the product were
combined and dried via centrifugal evaporation to afford (3-ethyvl-2-(Z-methylpyridin-4-
vi}-1H-indol-5-yDimethanamine (9.8 mg, 0.037 mmol, 13 % yield). LCMS retention time
0.7% min, M+H= 266 [Method QC-ACN-TFA-XB]. "H NMR (500 MHz, DMSO-ds) &
ppm 11.27 (br. s, 1H), 8.51 (d. J=5.1 Hz, 1H), 7.57 (s, 1H), 7.47 (s, 1H), 7.40 (d. }=4.5
Hz, 1H)Y, 7.33(d, J=83 He, 1H), 716 (d, =83 Hz, 1H), 385 (s, 2H), 2.96-2 88 (m, ZH),
2.54 (s, 3H), 1.84 (s, 2H), 1.27 (¢ 3=7.3 Hz. 3H).

191



Wh

10

-
(93}

20

WO 2019/126113 PCT/US2018/066149

EXAMPLE 395
3-{dimethylamino-N-{| 3-ethy-2-( 2-methylpyridin-4~-v1}- 1 H-imdol-5-

vijmethyi} propavamide

O ~CHz oM
i 2t3
HgC\ /\/I’L\
! H N
CH, N N

H (395)

To a1 dram vial were added 3-{dimethylaminojpropanoic acid, HCl (17.37 mg,
0.113 romol}, EDC (21.67 mg, 0.113 mmol), HOBT (17.31 mg, 0.113 mmol}, BDMF (1
mb}, and DIEA (0.026 mL, 0.151 mmol). The reaction mixture was stirred for 3 minutes.
(3-ethy!-2-(2~-methylpyridin-4-vi}-1H-indol-5-ymethanamine (20 mg, 0.075 mmol) was
added and the reaction mixture was stirred at 25 °C overnight. The reaction mixture was
diluted with water (5 mL) and extracted with FXOAC (3x5 ml). The organic lavers were
combined. dried over sodium sulfates, filtered, and concentrated under vacuum. The
aqueous faver was concentrated under a stream of N2, Both fractions were dissolved in
DMF (2ml) and purified via preparative LC/MS with the following conditions: Columm:
Waters XBridge C18, 19 x 200 mam, 5 angstrom particles; Mobile Phase A: 5:95
acetontirile: water with 10 mM amimonium acetate; Mobile Phase B: 95:5 acetontirile:
water with 10 mM ammonium acetate; Gradient: 5-100% B over 20 minutes, then a S-
mimute hold at 100% B; Flow: 20 mL/min. Fractions contaiming the product were
combined and dried via centrifugal evaporation to afford 3-(dimethvlamino)-N~{(3-ethyl-
2-(Z-methylpyridin-4-yh-1H-indol-5-vi}methvi) propanamide (11.2 mg, 0.031 mmol,
41% vield). The estimated punity by LCMS analysis was 100%. LCMS retention time
0.637 min, M+H=365 [Method QC-ACN-TFA-XB]. 'H NMR (S00MHz, DMSQO-de) 8
11.28 (s, 1H), 8.51 (d. J=5.1 Hz, 1H), 8.43 (br. 5., 1H), 7.47 (d, J=4.8 Hz, 1H), 7.40 (4,
J=4.5 Hz, 1H). 7.33 (d, }=8.2 Hz, 1H), 7.07 (d, J=8.2 Hz, 1H), 4.35 (d, J=5.6 Hz, 2H),
2.91 (q. J=7.5 Hz, 2H), 2.59-2.52 {m, SH), 2.32 (1, J=7.0 Hz, 2H}, 2.20 (s, 6H). 1.90 (s,
1H), 1.26 (i, 3=7 4 Hz, 3H).

EXAMPLES 396 AND 397
5-{(F-benzylpyrrolidin-2-yviymethy{|-2-{8-methyi-| 1 2 4}iriazolof 1 5-ajpyridin-6-y1}-3-

(propan-2-v1}-1H-mdole
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5

\§)\ HyC CHj CHa
SRgs \}55

H (396-397)

Intermediate 396A; fert-butyl S-bromo-3-isopropyl-2-{8-methvi-[1,2 4Hriarolol 1,5-a}

pyndin-6-y1)-/ H-indole~1-carboxylate

(396A)

To asolution of fers-buty! S5-bromo-2-10do-3-isopropyl-/H-indole-1-carboxylate
(0,456 g, 0.943 mmol), 8-methyl-6-(4,4,5 5-tetramethvi-1,3,2-dioxaborolan-2-vi)-
{1,2.4triazolof1,5-ajpyndine {0.255 g, .983 mmol)}, and PdCh(dppf) (0.036 g, 0.049
mmol) in dioxane (6.55 mL) was added 3 M aqueous potassium phosphate tribasic (0.98
mb., 2.95 nwvol) and the biphasic nuxture was degassed with nitrogen for 10 min. The
vial was sealed and stirred at 70 °C. After stirring for 2 hours, the reaction mixture was
cooled to room temperatire. The reaction mixture was concentrated and some impurities
were removed via flash column chromatography (silica gel, hexanes/EtQAc 0-100%) to
obiain material in greater than quantitative vigld (used as such in further reactions).
Considered quantiiative recovery for purpose of subsequent reaction of rerf-butyl 5-
bromo-3-isopropyl-2-(8-methyi-{ 1,2 4ltriazolol 1, S-alpyridin-6-y1)- T H-indole-1 -
carboxylate (0.461 g, 0.983 mmol, 100 % yield). LCMS retention time 1.22 min [Method
TS1]. MS (E') m/z 469.1/471.1 (M+H/(M+2)+H).

Intermediate 396B: (F)-rert-buty! 5-(5-chloropent-1-en-1-y1}-3-1sopropyl-2-(8-methvi-
{1,2 41triazolol 1 5-alpyridin-6-vi)-/ H-indole-1-carboxvlate
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Ci = N -

UCCH T 300my

To asolution of ferr-buty] 5-bromo-3-isopropvl-2-(8-methyl-[ 1,2 4}tniazolof1,5~a}
pyridin-6-y13-/ H-indole-1-carboxylate (0.461 g, 0.983 mumol), {#£)-2-(5-chloropent-1-en-
1-vi}-4.4,5 5-tetramethyl-1.3,2-dioxaborolane (0.295 g, 1.278 mumol)}, and PACh{dpph)
{0.036 g, 0.049 momol) 1 dioxane {6.55 mlL) was added 3 M aqueous potassium
phosphate tribasic {(0.943 mL, 2.95 mmol). The biphasic mixture was degassed with
nitrogen for 10 min. The vial was sealed and the reaction nuxture was stirred at 90 °C.
After stirring for 3 hours, the reaction maxture was cooled to room temperature,
Additional (E)-2-(5-chloropent-1-en-~1-y1)-4 4,5 S-tetramethyl-1,3,2-dioxaborolane (0. 100
g, 0.433 mmol) was added, the reaction mixture was degassed with nitrogen, heated to 90
°C for another hour, and then cooled to room temperature. The reaction mixture was
concentrated and puritied by flash column chromatography (silica gel, hexanes/EtOAc 0
— 60%:}) to afford (E)-rert-buty! 5-(5-chloropent-1-en-1-vi)-3-isopropvi-2-{§-methyl-
{1.2,4]triazolof1,5-alpyidin-6-yi}-/ H-indole-1-carboxylate. LCMS relention time 1.24

min [Method TS1]. MS (E7) wv/z 493 3 (M+H).

Intermediate 396C: (F)-rert-butyl 5-(5-(benzylanunopent-1-en-1-y13-3-isopropyl-2-(8-

methyl-| 1.2, 4}iriazolo]1,5-a]pyridin-6-y1}-1H-indole-1-carboxylate

(396()

(fo)-teri-butyl 5-(5-chloropent-1-en-1-v1}-3-isopropyi-2-(8-methyl-| 1,2, 4}triazolo
{1.5-alpyvridin-G-y1}-/ H-indole~ 1 ~carboxvlate (107 mg, 0.217 mmol) was dissolved in
DMSO (0.54 mL). TBAI (16 mg, 0.043 mmol} and benzylanine (95 pl, 0.86% mmol)
were added. The vial was sealed and heated to 90 °C with stirting. After 5 hours, the
reaction nuxture was cooled to roorm femperature and diluted with DCM. The reaction
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mixture was washed with water twice and the organic layer was concentrated. The crude
material was purified by {flash column chromatography (silica gel, Hex/EtOA¢ 0-100%)
to afford (£)-rert-butyl 5~-(5~(henzvlamino)pent-i-en-1-y1)-3~1s0propyl-2-(8-methyl-
{1.2,41razolofl,5-ajpyridin-6-yi}-1H-indole-1-carboxylate (68 mg, 0.121 mmol, 55.6 %

yvield), LCMS retention time 0.93 min {method TS1]. MS (E') m/z 564 .4 (M+H).

Intermediate 3960 6-(5-((1-benzylpyrrolidin-2-yymethvi)-3-isopropvi-/ H-indol-2-v1}-8-
methyl-| 1.2, 4}triazolo]1,5-a]pyridine, TFA
v

Ny

\ HaC

N (396D

A sohution of (£)-tert-butyl 5-(5-(benzylaminojpent-1-en-1-y1y-3-1sopropyl-2-(8-
methyl-[ 1.2, 4}iriazolo]1,5-alpyridin-G-y D)/ H-indole-1-carboxylale {68 mg, 0.121 mmol),
TRIP thiophenol (28.5 mg, 0.121 nunol), and Ir{(dF{CF:)ppv (bpv)PFe (2.4 mg, 2.4
umol} in DCM was evenly divided into four reaction vials and concentrated to dryness.
To each vial was added 0.6 mL of dioxane, and then each vial was degassed by bubbling
nitrogen through the solution for 10 mumiutes. Fach vial was sealed and 1rradiated with
Kessil brand 34 W Blue LED lamps. Two vials were stopped at 30 minutes, and the other
two were stopped at 60 minutes. All 4 vials were combined, concentraied, and taken up
i DCM (3mL}. TFA (3 mL) was added. Afier 1 hour, the solufion was concentrated,
taken up 10 DCM, and neutralized with 1.5 M KoHPO4 solution. The organic layer was
separated, dried over sodium sulfate, filtered, and concentrated. This material was taken
up in DMF and purified via preparative LC/MS with the following conditions: Column:
XBridge C18, 19 x 200 mm, 5 um particles; Mobile Phase A: 5:95 acetonitrile: water
with 10 mM ammonium acetate; Mobile Phase B: 93:3 acetonitrile: water with 10 mM
ammonium acetate; Gradient: 20-60% B over 20 nunutes, then a 5 minute hold at 100%
B: Flow: 20 mL/min. Fractions coniaining the product were combined and dried via
centrifugal evaporation. The material was further purified via preparative LC/MS with
the following conditions: Column: Xbridge €18, 19 x 200 mm, 3-pm particles; Mobile
Phase A: 5:95 acetontirile: water with (.1% trifluorcacetic acid; Mobile Phase B: 95:5
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acetonttrile: water with 0.1% trifluoroacetic acid; Gradient: 15-55% B over 20 minutes,
then a S-minute hold at 100% B; Flow: 20 mL/man. Fractions confaining the product
were cornbined and dried via centrifugal evaporation to give 6~(5-({(1-benzylpyrrolidin-2-
vhmethyiy-3-isopropyl-/H-indol-2-v1}-8-methyl-{ 1,2 4}triazolo {1,5-ajpyridine, TFA
(15.5 mg, 0.025 mmol, 21.13 % yield). LOMS retention time 1.37 [QU-ACN-TFA-XB].
MS (B vz 464.4 (M+H). TH NMR (600 MHz, DMSO-de) 8 11.25 (s. 1H). $.80 (s, 1H),
8.53 (s, 1H), 8.40-8.17 (m. 1H), 7.62-7.52 (m, 4H), 7.52-7.46 (m, 3H), 7.34 (d. J=8.3 Hz,
HH). 6.98 (br d. J=8.3 Hz, 1H), 4.39 (br d, /=12.7 Hz, 1H), 4.27 (br d, J=12.5 Hz, 1H),
3.53-3.46 (m, 1H), 3.30-3.22 (m. 111, 3.14-3.03 (m, 1H), 2.95-2.83 {m, 3H), 2.62 (s, 3H),
2.10-1.74 (m, 4H), 1.45 (dd. J/=18.8, 6.9 Hz, GH).

Examples 396 and 397:

A portion of this material 6-(5-((1-benzylpyrrolidin-2-vUmethyl)-3-isopropyi-1H-
indol-2-v1}-8-methyl-{ 1.2 4}triazolof1,5-alpvridine, TFA (14.1 mg, 0.024 mmol) was
taken up in DCM and neuiralized with aqueous 1.5 M K:HPO4 dibasic solution. The
organic laver was dried over sodium sulfate, filtered, and concentrated to give 5.72 mg.
The material was separated by chiral resolution on a Berger Prep SFC MG with a chural
OD 25 x 3 cm, 5 um column. Mobile phase 70/30 CO2/MeOH w/ 0.1% DEA, flow rate
85.0 mL/min. Detection at 220 nm. Injection volume 1 mL of 5.72 mg dissolved in 2.5
mb of MeOH. Concentration of the {ractions afforded Examples 396 and 397,

Example 396 (Isomer 1): (1.35 mg, 2.65 umol, 10.86 % vield). LCMS retention
time 0.76 min jmethod TS1] MS (E'y m/z 464.2

Example 397 (Isomer 2} {1.28 mg, 2.485 umol, 10.18 % vield). LCMS retention
time 0.76 mun fmethod TS1] MS (EY) nvz 464.3 (M+H).

EXAMPLE 398
2-{8-methyl-[1,2 4ltriazolof 1.5-a]pyridin-6-y1} -3-(propan-2-y D-5-[{pyrrohdin-2-y1}

o

methylj-1H-indole
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(f)-tert-butyl 5-(5-(benzylamino)pent-1-en-1-vi)-3-isopropyl-2-{8-methyl-
11,24 razolof 1, 3-alpyndin-6-vB-/ H-indole-1-carboxylate (62 mg, ¢.110 mmol}, TRIP
thiophenol (26.0 mg, 0.110 mmol), and If{(dF(CFppydbpyPFes (2.2 mg, 2.2 umol) were
added to a reaction vial. The materials were dissolved in dioxane (2.2 mb) and the
resulting solution was degassed by bubbling nitrogen through the sohution for 10 minutes.
The vial was sealed and uradiated with two Kessil brand 34 W Blue LED lamps for 22
hours. The reaction mixture was then concentrated, taken up in DCM (2.2 mL) and TFA
(2 mL} was added. The muxture was stirred at room temperature for 1 hour and then
concentrated, taken up in DCM and neuiralized with 1.5 M K:HPO: aqueous solution.
The organic layer was separated, dried over sodium sulfate, filtered, and concentrated.
The crude material was taken up in DMF and purified via preparative LLU/MS with the
following conditions: Column: XBridge C18, 19 x 200 mm, 5 um particles; Mobtile Phase
A 5:95 acetonttrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10 mM ammonium acetate; Gradient: 10-70% B over 19 minutes,
then a S-minute hold at 100% B; Flow: 20 mL/nmin. Fractions containing the desired
product were combined and dried via centrifugal evaporation. The material was further
purified via preparative LC/MS with the following conditions: Colunmn: XBridge C18, 19
x 200 mun, 5-pum particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM
ammonium acetate; Mobile Phase B: 93:5 acetonitrile: water with 10 mM ammonium
acetate; Gradient: 0-60% B over 19 minutes, then a S-munute hold at 100% B; Fiow: 20
mb/min. Fractions containing the product were combined and dried via centrifugal
evaporation to afford 6-(3-1sopropyl-3-(pyrrohidin-2-vimethyl}-1H-indol-2-v1)-8-methyi-
1.2, 4tnazolof1,5-a]pyndine (2.4 mg, 6.36 pmol, 578 % vield). LCMS retention time
1,19 min [QC-ACN-TFA-XB] MS (E") nvz 374.1 (M+H)., H NMR (500 MHz, DMSO-
de) 8 11.20 (s, TH), 8.78 (s, 1H), 8.52 (s, 1H), 7.62 (s, 1H), 7.59 (s, 1H}, 7.31 (br d, J=8.2
Hz 1H}, 7.02 (brd, J=8.1 Hz 1H), 324 {dt, J/=13.9, 7.0 Hz, 1H), 3.09{br s, 1H)}, 3.04-
2.90 (ro, 2H), 2.84 (br dd, J=13.3, 7.5 Hz, 1H), 2.62 (5, 3H), 1.92-1.68 (m, 4H), 1.54 (br
d, /=93 Hz. 1H). 1.46-1.35 (m, 6H).

EXAMPLE 399
S-[{azetidin-3-vDimethy1]-2-{7,8-dimethvl-| 1,2 4 triazolo] 1, 5-a]pyridin-6-v1} -3~(propan-

2-y1}-1H-indole
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THC CHs (399)
Intermediate 399A: ferr-butyi 5-((1-{tert-butoxvcarbonyliazetidin-3-yimethyi}-3-
isopropyl-/H-indole-1-carboxylate

HsC

BOCN N
N

Boc  (399A)

Wh

tert-butyl 5-bromo-3-1sopropyl-/H-indole-1-carboxylate {310 mg, 0.917 mmol),
tert-butyl 3-{bromomethyhazetidine-1-carboxylate {458 mg, 1.833 mmol),
tris{inimethvisilvsilane {342 mg, 1.375 ramol), I{dF(CF3)ppy )AdibbpyIPFs (10 mg, 9.2
umol}, and NaxCOs (389 mg, 3 .67 mmol) were placed in a Teflon screw cap vial with a
stir bar. Dioxane (7.3 mL) was added, and the suspension was degassed with nitrogen for
10 S minutes. To a separate vial were added nickel(Il} chlonide ethylene glveol dimethyl
ether complex (10.1 mg, 0.046 nwool) and 4.4 -di-fers-butyi-2,2 -bipyridine (14.8 mg,
0.055 mmotl}, which was evacuated and backfilled with nitrogen gas followed by dioxane
(1.8 mL). This solution was degassed with mitrogen gas {or 10 minutes and stirred. The

resulting solution was added to the reaction solution and then the reaction mixture was

-
(93}

further degassed with nitrogen gas for another 10 munutes. The resulting suspension was
placed in a block with stirring and irradiated with two Kessil brand 34 W Blue LED
larops for 17 hours. Upon completion, the reaction maxture was filtered through a large
syringe filter and concentrated. Purification on flash columm chromatography (Hex/DCM
0 — 100%; afforded feri-buivl 5-((1-(tert-butoxycarbonvi)azetidin-3-ymethyi)-3-

20 isopropyl-IH-indole-1-carboxvlate contaminated with rerf-butyl 3-methylazetidine-1-
carboxylate, a bvproduct from the reaction. LCMS retention time 1.20 man [method TS 1]
MS () mv/z 429.1 (M+H). 'H NMR (499 MHz, CHLOROFORM-d) 5 8.06-7.95 (m,
1H), 7.34-7.25 (m, 2H), 7.09 (dd, ./=8.4, 1.6 Hz, 1H), 4.00 (i, /=84 Hz, 2H), 3.69 {dd,
J=8.5, 5.5 Hz, 2H), 3.16-3.05 {m, 1H)}, 3.00 (d. .79 Hz, 2H), 2.93-2.81 {m, 1H), 1.67 (s,
9H), 1.45 (s, OH), 1.35 (d, J=6.8 Hz, 6H).

|30
(2
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Intermediate 399B: fers-butyl 5-((1-(fers-butoxycarbonylazetidin-3-ylymethyi)-3-

isopropy1-2-{4,4,5, S-tetramethyi-1,3,2-dioxaborolan-2-y1)- / H-indole-~1 ~carboxylate
CHs

I o
. CH,
CH,

CHs (3998}

A solution containing ferf-butyl 3-({1-(tert-butoxycarbonyazetidin-3-ymethyl)-

W

3-isopropyi-1H-indole-1-carboxvlate (1.45 mmol} and 2-isopropoxy-4.4,5,5-tetramethyl-

1.3,2-dioxaborolane (0.59 mL, 2.90 mmol) in dry THF (7.25 mL), under a nitroge

atmosphere was cooled 0 -78 °C and treated with LDA M in THF} (3.63 mL, 7.26

mmol). The mixture was warmed to -30 °C over 30 min and stirred at -30 °C for 30 mun.

The reaction mixture was treated with saturated aqueous NH4Cl solution, water, and

10 DCM. The organic layer was dried over sodium sulfate, filtered and concentrated. The
crude material was purified by flash coluron chromatography (silica gel, hexanes/EtOAc
0-40%). The fractions containing the product were collected and repurified by flash
column chromatography {silica gel, hexanes/DBCM (-60%). The fractions containing the
product were combined to afford ters-butyl 5-({1-{tert-butoxycarbonyDazetidin-3-vl)

15 methyl-3-isopropvl-2-(4,4.5,5~tetramethyl-1,3,. 2 -dioxaborolan-2-v1}- / H-indole- 1 -
carboxylate contaminated with ferf-buivl 3-methvlazetidine-1-carboxvlate, a byproduct
from the previous reaction. LCMS retention time 1.27 min [method TS1] MS (E") m/z
5551 (M+H). 'H NMR (499 MHz, CHLOROFORM-d) 5 7.76 (d, J=8.5 Hz, 1H), 7.35
(d./=1.1Hz 1H), 7.01{dd, /=84, 1.6 Hz, 1H}, 4.02-3.94 (m, ZH}, 3.68 {dd, /=8.7, 3.5

20 Hz, 2H}, 3.18 (quin, J=7.1 Hz, 1H), 2.98 {d, /=7.9 Hr, 2H), 2.90-2.79 (m, 1H), 1.67 {5,

OH), 1.45 (s, OH), 1.43 (s, 12H), 1.41 (d. J=7.0 Hz, 6H).

Intermediate 399C: ferr-butyl 3-((3-1sopropyl-2-(4. 4,5, 5-tetramethvi-1,3,2-dioxaborolan-

2-y1y- 1 H-indol-S-yDmethyhazetidine-~ 1 -carboxylate

\?/‘3"3
CHy
BocN-
ee N O"’”\“CH-%
25 H CHy (3900

tert-butyl S-{(1-{tert-butoxy carbonyDazetidin-3-yDmethyD)-3-isopropy1-2-(4,4,5,5-
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tetramethvi-1,3,2-dioxaborolan-2-v1)-/ H-indole-1-carboxylate (1.35 mmol) was placed in
a Teflon screw cap vial with stirring onder nitrogen atmosphere. The vial was placed in a
heating block at 160 °C and the reaction mixture was stirred for 2.5 hours. Upon
completion, the material was cooled, taken up in DCM and concentrated to obtain an off-
white foam, fers-butyl 3-{(3-isopropyl-2-(4,4,5.5-tetramethyl-1.3,2-dioxaborolan-2-y1}-
{H-indol-5-ymethvlazetidine-1 ~carboxylate contaminated with rerf-butyl 3-
methylazetidine-1-carboxylate, a bvproduct from a previous step. LCMS retention time

1.17 min fmethod TS1] MS (E') m/z 455.1 (M+H).

Intermediate 399D ferr-butyl 3-((2-(7,8-dimethyi-{ 1.2, 4}inazolo| 1, 5-alpyndin-6-v1)-3-

isopropyl-/H-indol-5-yhmethyl)azetidine-1-carboxylate

BocN-

HaC CH; (399D)

To a solution of fers-butyl 3-((3-1sopropvl-2-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-vH-/H-indol-5-yymethvhazetidine-1 ~carboxvlate {0.396 ramol), 6-
bromo-7,8-dimethy1-{1,2 4Jirtazolo[1,5-a]pyridine (99 mg, 0.436 mmol), and XPhos 2™
generation precatalyst (15.6 mg, 0.020 mmol) in dioxane (2.64 mL} was added 3 M
aqueous potassium phosphate tribasic (0.40 mL, 1.19 mmol}. The biphasic mixture was
degassed with nitrogen for 10 rain. The reaction vial was sealed and the reaction mixture
was stirred at 65 °C. After stirring for 1.5 hours, the reaction mixture was cooled to room
temperature. The reaction mixture was concentrated and the crude matenal was purified
by flash column chromatography (silica gel, hexanes/EtOAc 0-100%) to afford rerr-butyl
3-((2-(7 B-dimethvl-{ 1,2, 4 {triazolo] 1. 5-alpyridin~-6-y1)-3-1sopropy -/ H-indol-5-vEmethy )
azetidine-1-carboxylate (128 mg, 0.270 nunol, 68.2 % yield). LLUMS retention time 1.02
min {method TS MS (E') m/z 474.3 (M+H).

Example 399
To asolution of fert-butyl 3-((2-(7.8-dimethyvi-{ 1,2 4]triazolof 1,5-ajpviidin-6-y1}-
3-isopropyl-{ H-indol-5~yDmethylazetidine-1-carboxylate (128 mg, 0.270 mmol} in

DCM (5.4 mL) at room temperature was added HCHm dioxane, 4M (1.35 ml, 5.41
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mmol). The reaction mixture was stirred at room temperature. After 30 minutes, the
reaction mixture was concentrated to afford crude 6-(5-(azetidin-3-vimethy)-3-isopropyl-
TH-mdol-2-y1)-7 8~dimethyl-[1,2 4tniazolof 1 5-a]pvridine, HCIL. LOMS retention time
0.73 mun jmethod TS1] MS (E"y mvz 374 3 (M+H). A portion (approximately one-ninth,
0.030 mmol} of this material was taken up in DMF with a few drops of EtsN and purified
by preparative LC/MS with the following conditions: Column: XBridge CI8, 19 x 200
mm, 5 um particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium
acetate; Mobile Phase B: 95:5 acetoniirile: water with 10 mM ammonium acetate;
Gradient: 10-50% B over 20 minutes, then a 4-munuie bold at 100% B: Flow: 20 mi/mmn.
Fractions containing the product were cornbined and dried via centrifugal evaporation to
afford 6-(5-(azetidin-3-yvlmethyl}-3-isopropyl-/ H-indol-2-y1}-7,8-dimethyl-
{1.2,4]triazolofl,S-ajpyridine (4.0 mg, 10.28 umol, 34 % vield). LUMS retention time
1.18 min [QC-ACN-AA-XB]. MS (EY) m/z 373.9 (M+H). 'H NMR (500 MHz, DMSO-
do) 5 10.98 (brs, 1H), 8.72 (s, 1H), 8.46 (s, 1H), 7.50 (s, 1H), 7.26 (br d, J=8.2 Hz. 1H),
6.94 {brd, /=81 Hz 1H), 3.84-3.51 (m, 3H), 3.06-2.78 (m, 4H), 2.57 (5, 3H), 2.14 (5,
3H), 1.30 (br s, 6H).

EXAMPLE 400
2-4{3-{(2-{7.8-dimethyl-| 1.2 4]triazolo] 1,5-a]pyridin-6-y1}-3-{propan-2-vi}- 1 H-indol-5-

yvhmethyljazetidin-1-91}-N N-dimethylacetamide

CHa THC Ty o)
6~-(5~-(azetndin-3-vimethy)-3-isopropyl-/ H-indol-2-v1})-7, 8-dimethyi-[ 1,2 4]
triazolof 1,5-alpyridine, HCI (15 & mg, 0.0384 mmol) was dissolved in DMF (1 mL).
EBN (0.04 mL, 0.3 mmol) and 2-chloro-N N-dirsethylacetamide (9.34 mg, 0.077 muuol}
were added sequentially, and the reaction mixtare was stirred for 1 hour at room
temperature. Upon completion, the reaction mixture was diluted with a few drops of
water and DMF, and purified via preparative LC/MS with the following conditions:
Column: XBridge C18, 19 x 200 mum, 5 um particles; Mobile Phase A: 5:95 acetonitrile:

water with 10 mM ammonium acetaie; Mobile Phase B: 93:5 acetomirile: water with 10
201
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mM ammoniom acetate; Gradient: 10-50% B over 22 munutes, then a 4 nmunute hold at
100% B; Flow: 20 mL/min. Fractions containing the product were combined and dned
via ceninfugal evaporation to afford 2-(3-((2-(7 8-dimethyl-{ 1,2 4]triazolo] 1, 5-alpyridin-

6-vi}-3-1sopropyl-1H-indol-5-yimethy Dazetidin- 1 -vI}-N N-dimethylacetamide (3.1 mg,

Wh

6.42 umol, 16.72 % vield}. LCMS retention time 1.25 |QC-ACN-AA-XB| MS (E") m/z
4591 (M+H). 'H NMR (500 MHz, DMSO-de) 8 10.94 (brs, [H). 8.71 {s. IH). 8.45 (s,
TH), 7.46 (s, 1H), 7.24 (d, /=82 Hz, 1H). 6.92 (br d_ J=8.2 Hz, 1H), 2.90 (s, 3H), 2.76 (s,
3H), 2.57 {s, 3H), 2.14 {s, 3H), 1.29 {br s, 6H).

10 The following Examples were prepared according to the general procedure used to

prepare the above examples.

Table 42
Ret
Ex. Mol | LCMS ‘ HPLC
Structure | Tie
No. Wt MHT | Method
{nun}
Q-
401 42561 4261 | 084 ACN-
TFA-XB
Q-
402 441,61 4422 | 1.9% ACN-
AA-XDB
Q-
403 39351 3940 | 1.59 ACN-
AA-XB
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QC-
4280 | 2.11 ACN-
AA-XB

404

.
W]
-~
W

QC-
3781 | 128 | ACN-
AA-XB

405

W
~J
h
W

QC-
4095|4101 | 125 | ACN-
TFA-XB

406

Q-
4095 4i04 | 146 ACN-
AA-XB

407

408 39551 3963 | 143 ACN-

409 3916 3924 | 125 ACN-
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QC-
39551 3963 | 141 ACN-
AA-XB

410

QC-
4195] 4199 | 1.56 | ACN-
AA-XB

411

QC-
4176 4179 | 141 ACN-
f%/‘&“XB

412

QC-
43261 4332 1.3 ACN-
f%/‘&“XB

413

QC-
4640 | 1.17 ACN-
f%/‘&“XB

414

Y
)
a
i

QC-
448.6| 4491 | 126 | ACN-
AA-XB

QC-
447.6| 4480 | 123 | ACN-
AA-XB

416

204
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417 363.5] 3643 | 108 ACN-

QC-
4705 | 123 | ACN-
AA-XB

418

QC-
364.5| 3654 | 1.25 | ACN-
AA-XB

419

QC-
3195|3202 | 07 | ACN-
TFA-XB

4260

C-
38751 3881 1.17 ACN-
f%/‘&“XB

471

422 385.5] 386.1 | 1.09 ACN-

0C-
387.5| 3883 | 1.14 | ACN-
TFA-XB

423
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QC-
373.5| 3742 | 1.03 | ACN-
TFA-XB

¢
HaC QC-
’ CHs  cH, )

425 N / 45761 458 4 1.29 ACN-
AN
L N /N AA-XB

424

QC-
458.6| 4589 | 14 | ACN-
AA-XB

Q-
443 61 444.1 1.3 ACN-
AA-XB

427

QC-
49371 49473 112 ACN-
TFA-XB

QC-
4716|4725 | 094 | ACN-
TFA-XB

429

QC-
375.5| 3763 | 1.05 | ACN-
AA-XB
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431

481.6

QC-
1.13 | ACN-
TFA-XB

414.5

4149

QC-
1.68 ACN-
AA-XB

433

417.6

418.2

QC-
1.25 | ACN-
AA-XB

460.6

461.0

QC-
126 | ACN-
AA-XB

4156

416.4

QC-
1.28 ACN-
f%/‘&“XB

436

458.6

4591

QC-
1.22 ACN-
TFA-XB

437

479.6

480.0

QC-
1.17 | ACN-
TFA-XB
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QC-
403.5| 4041 | 131 | ACN-
TFA-XB

438

QC-
474.6] 4754 | 131 | ACN-
TFA-XB

439

QC-
389.5| 3901 | 1.18 | ACN-
AA-XB

440

QC-
461.6] 4622 | 138 | ACN-
AA-XB

441

QC-
3891 1.09 ACN-
f%/‘&“XB

44z

4J
o5
W

QC-
3741 | 1.3 ACN-
AA-XB

443

~3
43
(V4]

(57

QC-
404.6| 4053 | 096 | ACN-
AA-XD

444

QC-
362.5| 363.4 | 094 ACN-
AA-XB

445
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QC-
390.5| 3914 | 093 | ACN-
AA-XB

446

Q-
416.61 417.2 | 0.76 ACN-
TFA-XB

447

QC-
1.33 ACN-
AA-XB

4438 391.5] 392

[

QC-
406.5] 4067 4 0.78 ACN-
TFA-XB

449

QC-
39251 3931 1.5 ACN-
f%/‘&“XB

450

C-
1.87 ACN-
f%/‘&“XB

451

98]
O
(%
W
43
D
£
98]

Q-
3935 3941 | 201 ACN-
TFA-XB

452

QC-
442 61 443 4 1.7 ACN-
f%/‘&“XB

453
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454

414.6

415.0

455

428.6

429.3

0.86

QC-
ACN-
TFA-XB

456

WA )
“ I Ny
HN O S

416.6

.88

Q-
ACN-
TFA-XB

457

HN

442.6

443.1

4.9

QC-
ACN-
TFA-XB

458.7

459.2

(.98

0C-
ACN-
TFA-XB

456.6

457 4

(.96

QC-
ACN-
TFA-XB

4426

443.4

1.63

QC-
ACN-
AA-XB
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461 442,61 4434 | 164 ACN-

QC-
430.6| 431.4 | 1.59 | ACN-
AA-XB

462

QC-
456.6| 457.1 | 1.28 | ACN-
AA-XB

463

QC-
373.5| 3742 | 136 | ACN-
AA-XB

464

QC-
481.61 4824 | 216 ACN-
AA-XB

465

QC-
4816 4821 | 14 | ACN-
TFA-XB

466

QC-
481.6] 4819 | 134 | ACN-
TFA-XB
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QC-
481.6| 482.4 | 2.59 | ACN-
AA-XB

468

469 346.5] 3469 | 218 ACN-

QC-
262 | ACN-
TFA-XB

470 362

W
9]
N
['S)
I

QC-
47671 4772 | 1.51 ACN-
AA-XB

QC-
476.7| 4772 | 136 | ACN-
AA-XB

472

QC-
476.7| 4775 | 147 | ACN-
AA-XB

473

QC-
447.6| 4479 | 149 | ACN-
AA-XB
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C-
41961 42063 | 1.31 ACN-
f%/‘&“XB

HaC”

476 419.61 4203 | 121 ACN-

477 44761 4481 | 134 ACN-

Q-
44761 4480 | 1.37 ACN-
TFA-XB

QC-
4767 4775 | 1.21 ACN-
f%/‘&“XB

480 476,71 477 4 1.4 ACN-

=2
i
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QC-
433,61 4342 | 1.23 ACN-
TFA-XB

481

QC-
391.6] 3922 | 1.27 | ACN-
TFA-XB

482

QC-
455.6| 4559 | 128 | ACN-
AA-XB

P
S
ol
IS

QC-
434.6] 4350 | 118 | ACN-
AA-XB

Q-
40551 4063 | 1.33 ACN-
AA-XB

QC-
0.95 | ACN-
AA-XB

486 3495

(52
(w4
<
8]

QC-
407 61 4085 1.2 ACN-
AA-XB
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488 3919 | 1.38 ACN-

QC-
4354 | 106 | ACN-
TFA-XB

489

C-
4496 | 1.48 ACN-
f%/‘&“XB

454

QC-
4492 | 146 | ACN-
AA-XB

491

QC-
3641 | 124 | ACN-
AA-XB

492

HoN oc.

13 ACN-
f%/‘&“XB

493

98]
oy
(VS
W
43
(o)
N
[V

QC-
469.6| 470.5 | 1.38 | ACN-
AA-XB
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Q\S,ﬁ\/!\i
HSC‘, W,
© 46961 470.5 1.16 ACN-

C-
4196 4264 | 138 ACN-
f%/‘&“XB

496

QC-
431.6] 4324 | 099 | ACN-
TFA-XB

497

QC-
43161 4320 | 201 ACN-
AA-XB

498

QC-
454.0| 453.9 | 1.41 | ACN-
AA-XB

499

QC-
412.0] 4121 | 138 | ACN-
AA-XB

500

QC-
373.5| 3743 | 094 | ACN-
TFA-XB

501

216
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QC-
457.6| 4583 | 147 | ACN-
AA-XD

502

~.

QC-
431.6| 4323 | 1.24 | ACN-
TFA-XB

503

QC-
45161 4521 192 ACN-
AA-XB

504

QC-
4516|4523 | 198 | ACN-
AA-XB

505

QC-
413.6| 414.4 | 1.36 | ACN-
AA-XB

506

QC-
498.7 1 4990 1.75 ACN-
AA-XB

507

508 415.51 4163 | 126 ACN-
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509 5006 501.6 | 146 ACN-

QC-
4846 4854 | 182 ACN-
f%/‘&“XB

510

QC-
470.6| 4714 | 1.72 | ACN-
AA-XB

511

QC-
4526 | 4534 | 142 | ACN-
TFA-XB

h
oy
N

QC-
471.6| 4724 | 1.77 | ACN-
AA-XB

513

QC-
ACN-
AA-XB

514

U
[—
N
~d
Wh
)
=
[\
3]

Ml CHg

QC-
401.6] 4021 | 1.28 | ACN-
AA-XB
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516 401.61 4021 | 115 ACN-

QC-
486.7| 487.3 | 112 | ACN-
TFA-XB

518 486.71 4872 | 129 | ACN-

519 413.61 4139 | 116 ACN-

QC-
498.71 4994 141 ACN-
AA-XB

QC-
498.71 49973 i16 ACN-
TFA-XB

C-
46961 47G.0 | 183 ACN-
f%/‘&“XB
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QC-
457.6| 4584 | 1 ACN-
TFA-XB

%]
QW]
3

QC-
45761 4584 | 1.59 ACN-
AA-XB

524

QC-
415.6| 4160 | 133 | ACN-
AA-XD

QC-
471.6| 4722 | 1.08 | ACN-
TFA-XB

QC-
4296|4302 | 1.01 | ACN-
TFA-XB

527

QC-
ACN-
AA-XB

471.6 1 47:

i\)
N
jr—

220



WO 2019/126113 PCT/US2018/066149

QC-
4296|4304 | 1.09 | ACN-
TFA-XB

529

C-
4156 4i6.0 | 1.22 ACN-
f%/‘&“XB

530

QC-
359.5| 3602 | 1.02 | ACN-
TFA-XB

531

QC-
465.6| 4659 | 139 | ACN-
AA-XB

532

C-
1.13 ACN-
f%/‘&“XB

533

98]
~f
(8}
W
43
-3
N
[V

QC-
401.6] 4019 | 1.1 | ACN-
TFA-XB

534

QC-
443,61 4440 | 131 ACN-
AA-XB

535
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Q-
44361 4443 | 106 ACN-
TFA-XB

536

QC-
454.6| 4550 | 0.83 | ACN-
TFA-XB

QC-
4296|4304 | 12 | ACN-
AA-XB

(7
8]
o0

QC-
444.6| 4454 | 1.04 | ACN-
AA-XD

|4
8]
2

QC-
415.5| 4163 | 0.8 | ACN-
TFA-XB

540

N QC-

37351 3739 1.4 ACN-
AA-XB

QC-
3735|3741 | 119 | ACN-
AA-XD
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QC-
543 46561 4664 | 108 ACN-
TFA-XB
ac-
544 41551 4164 | 145 ACN-
AA-XB
QC-
545 35951 3602 | 1.08 ACN-
AA-XB
QC-
546 401,61 4620 | 112 ACN-
AA-XB
QC-
547 373513740 | 1.22 ACUN-
TFA-XB
OC-
548 4165 4172 | 133 ACN-
f%/‘&“XB
QC-
549 41561 4162 | 1.22 ACN-
AA-XB
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550 417.61 4180 | 104 ACN-

QC-
440.6| 4412 | 12 | ACN-
TFA-XB

551

Q-
43061 431.1 1.2 ACN-
TFA-XB

o]
¥4
[\

QC-
ACN-
AA-XB

3985 3992 | 1.7

j
j o
W

~3
(78]

554 469.61 4704 | 146 ACN-

QC-
4016|4023 | 121 | ACN-
TFA-XB

o
o
h

QC-
444.6| 445.1 | 133 | ACN-
AA-XD
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HC -
HO>E/\ N\,

557 CHs =N 431614324 | 1.12 ACN-

QC-
452.6| 4534 | 118 | ACN-
TFA-XB

558

QC-
427.6| 4284 | 12 | ACN-
AA-XB

j
h
el

QC-
45571 456.2 | 1.4} ACN-
AA-XB

QC-
497.71 498.0 161 ACN-
AA-XB

561

QC-
483.7| 4844 | 1.58 | ACN-
AA-XB

562
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563 49771 4982 | 148 ACN-

QC-
444.6| 4454 | 131 | ACN-
AA-XB

QC-
4806 4810 | 1.i8 ACN-
f%/‘&“XB

95
(o)
e

QC-
458.6| 459.2 | 1.37 | ACN-
AA-XB

566

QC-
4134 | 1.66 | ACN-
AA-XB

567 412

W

QC-
3755|3761 | 12 | ACN-
TFA-XB

QC-
460.6| 460.9 | 1.56 | ACN-
AA-XB
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QC-
46061 461.0 | 1.39 ACN-
AA-XB

QC-
481,61 482.2 | 1.48 ACN-
AA-XB

571

QC-
479.6| 480.4 | 151 | ACN-
AA-XB

572

QC-
458.61 4595 | 1.51 ACN-
AA-XB

573

QC-
401 61 402.4 13 ACN-
f%/‘&“XB

o]
3
N

QC-
429.6| 430.4 | 149 | ACN-
AA-XB

(¥4}
-3
U

QC-
429.61 430.1 1.6 ACN-
AA-XB
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577 412.51 4133 | 169 ACN-

C-
4586 4592 | 1.37 ACN-
f%/‘&“XB

o]
3
el

579 431.51 4324 1.3 ACN-

QC-
403.5| 4044 | 115 | ACN-
TFA-XB

580

QC-
403.5] 4045 | 119 | ACN-
TFA-XB

581

QC-
493.7] 4942 | 119 | ACN-
TFA-XB

582

QC-
49672 1.26 ACN-
TFA-XB
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CHs

oj,ris
584 | HiC.

}
CH3

0C-
472.6| 4733 | 143 | ACN-
TFA-XB

QC-
474.6| 4753 | 127 | ACN-
AA-XB

QC-
ACN-
AA-XB

586 49371 494.2

I
~
~§

587 49561 4962 | 1.29 ACN-

Q-
47461 4751 | 1.34 ACN-
TFA-XB

588

QC-
472.6] 4733 | 135 | ACN-
AA-XB

589

QC-
333.5| 3343 | 08 | ACN-
TFA-XB

590

229
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QC-
591 418.6| 4193 1.4 ACN-
AA-XB
592 378,521 379 (.88 L

BIOLOGICAL ASSAYS
The pharmacological properties of the compounds of this invention may be
confirmed by a number of biological assays. The exemplified biological assays, which

follow, have been carried out with compounds of the invention.

TLR7/8/9 Inhibition Reporter Assays

HEK-Blue™-cells (Invivogen) overexpressing huroan TER7, TLRS or TLRY
receptors were used for screening inhibitors of these receptors using an inducible SEAP
{secreted embryonic alkaline phosphatase) reporier gene under the control of the IFN-B
minimal promoter fused to five NF-«xB and AP-1-binding sites. Brnefly, celis are seeded
into Greiner 384 well plates {15000 cells per well for TLR7, 20,000 for TLRE and 25,000
for TLR9) and then treated with test compounds in BDMSO 1o yvield a final dose response
concentration range of 0.05 nM — 50 uM. After a 30 mimute compound pre-treatment at
room temperature, the cells are then stimulated with a TLR7 ligand (gardiquimod at a
final concentration of 7.5 uM}, TLRS ligand (R848 at a final concentration of 15.9 uM}
or TLRY ligand (ODN2Z006 at a final concentration of 5 nM) to activate NF-«B and AP-1
which induce the production of SEAP. After a 22 hour incubation at 37 °C, 5% CQn,
SEAP levels are determined with the addition of HEK-Blue™ Detection reagent
{(Invivogen), a cell culture medium that aliows for detection of SEAP, according to
manufacturer’s specifications. The percent inhibition is deiermined as the % reduction in
the HEK-Blue signal present in wells treated with agorust plus DMSO alone compared to

wells treated with a known mhibitor.

e
(]
jan]



WO 2019/126113 PCT/US2018/066149

Table 43
TLR7/8/9 Reporter Assay Data (NT = not tested)
TLR7 | TLRE | TLR® TLR7 | TLRE | TLRO
Ex. Ex.
No. 1Cso 1Cso 1Cso No. ICs0 1Cso 1Cso
{(nM) {(nM) {(nM) {(nM) {(nM) {(nM)
1 0.49 1.3 793 297 2 0.61 6630
2 .37 i1 3418 299 2 33 55876
3 .15 1 1288 300 2 6.4 2497
4 6 45 3174 301 2 0.56 6143
5 1 14 597 302 2 0.42 2597
6 (.33 1 1208 303 15 12 699
7 1 4.4 2005 304 39 108 >50000
8 6 16 3689 308 32 0.94 1013
S 0.36 1.8 1882 306 8 39 >30000
10 017 (.47 1263 307 ] 47 >50000
11 2 37 2074 308 g 13 >50000
12 0.7 1.6 2129 309 18 30 >350000
i3 1 438 2805 310 135 57 >30000
14 5 3.5 4085 311 17 38 >50000
15 4 8.9 3593 312 46 21 >50000
16 0.15 0.47 661 313 25 60 >350000
17 0.73 0.7 3528 314 24 13 >30000
1% 5 3% 33590 315 9 26 >50000
19 26 218 29152 316 9 55 >50000
20 0.3 0.81 346 317 12 90 >350000
21 0.41 1.2 23806 318 6 48 >30000
22 (.85 39 1199 319 14 24 >50000
23 2 9.2 2838 320 16 54 >50000
24 7 21 24922 321 15 25 >350000
25 49 180 | >50000 322 69 &6 20281
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26 0.92 (.84 260 323 35 54 >50000
27 2 2.8 1761 324 44 114 45045
28 0.17 0.26 328 325 29 21 36816
29 0.26 1.9 909 326 75 28 19392
30 3 5 824 327 54 43 >50000
31 i 6.1 2113 328 (.85 8.2 5490
32 0.14 0.16 170 329 1 34 4142
33 2 34 491 330 1 34 3326
34 5 23 20453 331 j 4.6 3622
35 35 22 17938 332 (.65 6.2 2803
36 2 39 417 333 6.71 4.7 4375
37 29 36 583 334 0.83 3.1 2747
38 i 2.1 2093 335 5 12 729
39 2 58 2231 336 10 10 330
40 0.75 1.2 2514 337 1 7.1 3283
41 4 7.7 2280 338 0.78 7.1 2052
42 0.2 i 2612 339 i 6 863
43 i 13 4373 340 2 5.1 4835
44 0.21 0.76 1957 341 2 5 5967
45 i 3.8 1987 342 3 16 1719
46 0.1 .84 1514 343 16 34 >50000
47 2 75 4652 344 7 14 >50000
48 .55 4.4 1854 345 6 12 86172
49 7 22 391 346 25 24 >50000
30 68 149 622 347 22 14 >50000
5 4 1i 602 348 66 61 >50000
52 0.42 1.8 331 349 22 17 >50000
33 (.55 2.9 600 350 40 58 >50000
34 2 3.3 618 351 28 31 48269

e
(]
[oe]



WO 2019/126113 PCT/US2018/066149

55 3 15 480 352 42 15 3698
56 0.17 0.81 1368 333 95 31 >50000
57 i 8.2 6061 354 49 2 3939
38 2 6.6 3100 355 5 14 28883
59 0.14 (.88 3137 356 6 4.6 6993
60 0.26 1.& 501 357 36 54 1973
61 i 39 201 358 91 jRY 4837
62 0.98 6.3 1835 359 0.56 4.7 3627
63 0.81 59 5918 360 1 63 >50000
64 .15 .87 3027 361 (.91 2.5 5321
63 0.23 1.3 1149 362 6 14 432
66 0.85 4.4 1175 363 2 5.3 438
67 0.17 1.3 5757 364 (.64 38 1055
68 .85 6.8 11631 363 (.22 6 745
o9 0.22 0.59 1666 366 6 183 21677
71 0.68 2.7 4411 368 0.45 1.6 2480
72 0.3 1.2 1285 369 0.5 (.48 2616
73 (0.32 (.58 1585 370 2 {$.35 14756
74 3 13 24465 371 0.92 13 155106
73 0.87 2 4764 372 3 i1 26662
76 i 5.7 2256 373 6 36 >50000
77 i 31 1916 374 20 110 5895
78 3 32 16764 375 1 4.7 2063
79 2 5.7 2575 376 2 2.1 2674
80 (.85 2.1 1445 377 2 52 4724
31 17 104 25514 378 50 176 >50000
82 7 23 5774 379 12 70 5370
83 .35 (.53 2885 382 15 34 7169
86 2 2.6 3215 383 9 41 13681

]
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37 0.32 0.63 1911 384 13 1 30063
38 2 4.7 1984 385 14 48 20445
89 0.23 0.58 1325 386 34 49 >50000
90 (.48 17 1790 387 &6 44 >50000
9i 0.86 2.7 2704 388 37 41 >50000
92 .39 .33 2682 389 22 51 >50000
93 3 38 3795 390 138 73 5883
95 2 3.6 1825 391 164 354 527
96 2 33 1744 392 2386 553 1184
99 7 53 15291 393 18 9.3 883
106 32 431 14603 394 2556 1076 2589
101 0.18 .36 1139 395 966 182 823
102 (.23 0.71 1889 396 2 2. 2381
103 2 74 4120 397 3 54 1597
104 3 6.5 6412 398 1 35 1581
105 0.75 1.8 2066 399 i1 G938 1963
106 0.67 0.28 1393 400 13 51 2822
107 0.22 1.5 1393 401 27 36 3427
108 7 38 19828 402 1038 74 >50000
109 (.83 4.1 1603 403 36 7.5 23010
116 24 396 36978 404 50 31 >50000
11 i 2.6 4102 403 35 8.4 13745
112 6 2 2323 406 14 32 8808
113 i 0.79 3252 407 S i4 13623
114 4 20 515 408 13 2.3 13025
113 i 13 16132 409 23 3 15629
16 G 61 >50000 410 13 0.72 18576
117 0.7 9.8 14053 411 7 7.9 8958
118 2 22 15592 412 5 2.9 5271
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1o 0.95 72 976 413 2 0.9 2748
120 4 21 323 414 3 4 4506
121 .41 2.6 7149 415 40 38 5023
122 0.24 2.4 8705 416 115 6.4 4088
123 0.52 i >50000 417 76 36 2108
124 o 12 8176 418 77 7 9212
125 11 10 6978 419 418 27 3756
126 0.51 3 >50000 420 306 38 1057
127 2 32 3166 421 14 4 1095
128 .37 i4 2246 422 13 2.1 457

129 0.3 39 544 423 34 16 2084
130 5 33 236 424 24 2.9 2098
131 (.45 i 2991 425 .72 14 2488
132 (.44 15 6038 426 2 13 11162
133 0.28 0.75 2024 427 12 19 17607
134 1 2.5 4305 423 49 15 16221
135 2 12 43812 429 1 17 6783

136 NT 72 19207 430 12 41 860

137 2 4.9 26601 431 2 35 2775

138 0.41 2.5 4441 432 3 49 3353

139 18 40 >50000 433 2 3 2193

140 0.7 5.6 14139 434 i 7.4 7494
141 2 18 4316 435 10 2.5 3408
142 2 14 4415 436 3 i1 10828
143 2 8 27748 437 3 4.2 4716
144 3 9.7 33285 438 3 37 2100
145 0.22 0.73 369 439 1 6.3 2237
146 0.79 3.7 1616 440 4 16 1481

147 .43 51 1488 441 2 3.8 2373
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148 i 7.7 2445 442 26 4.6 7598
149 .43 4.6 2299 443 279 158 2851
150 0.35 0.44 1683 444 3055 9240 4956
151 0.62 0.37 3341 445 2684 3239 1625
152 4 34 2849 446 541 70 406
153 0.5 0.72 2142 447 4009 14 1137
154 4 12 5677 4438 1521 134 1250
1535 6 24 3697 449 1602 228 480
156 0.82 6.7 3636 450 8 1 2199
157 .38 2.5 6253 451 139 238 19521
158 0.47 32 228G 452 242 737 46478
159 1691 1851 28625 433 77 66 191
160 9 154 30291 454 96 5.5 363
161 3 59 4797 435 188 16 326
162 0.56 1.2 2115 456 124 56 224
163 0.63 0.64 2239 457 189 50 646
164 i 7.1 1916 458 57 21 2267
163 0.31 1.7 1994 439 19 10 174
166 4 18 16887 460 51 31 179
167 0.22 0.62 1293 461 86 30 467
168 15 265 34385 462 23 27 116
169 29 293 41334 463 35 15 406
170 13 390 NT 464 28 34 271
171 27 212 >50000 465 3 3.3 >50000
172 8 35 15822 466 32 26 >50000
173 46 56 >50000 467 438 33 46970
174 164 518 >50000 468 280 219 >50000
175 37 1i9 2141 469 1106 3125 9021
176 26 35 8886 470 568 3123 18258
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177 5 24 7020 471 43 14 38309
178 .23 2.4 1784 472 3 4.6 23717
179 2 35 767 473 34 15 8968
186 2 4.5 277 474 45 19 28883
181 0.4 2.8 1216 475 26 23 10573
182 i 53 2370 476 3 26 4771
183 2 7.9 4627 477 2 i3 8206
184 12 3.8 366 478 20 7.6 10214
185 18 1.9 1237 479 5 4.1 3614
186 4 36 280 480 20 6.3 6196
187 2 39 274 431 109 27 32810
188 161 66 7046 482 34 9.2 10300
189 0.34 (.23 1027 483 61 8.8 22748
190 .43 .35 851 484 41 9.5 16501
191 0.34 2.6 1872 435 46 27 48026
192 0.49 59 2826 4386 19 13 5316
193 i 2. 6417 487 45 5.8 10510
194 6 23 12006 488 22 6 4238
195 20 43 2207 4389 128 20 14931
196 16 84 3164} 490 2 i 13451
197 2 16 44554 491 20 4.7 >50000
198 384 1099 23834 492 4 1.6 6072
199 39 427 36908 493 16 4.6 4200
200 40 244 26514 494 5 (.48 12023
201 7 109 19253 495 38 13 20695
202 4 35 12221 496 57 4.3 >50000
203 56 345 43927 497 1 2.3 649
204 4 55 >50000 498 5 18 531
205 120 402 >50000 499 43 23 0974
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206 428 717 NT 500 16 13 5375
207 24 97 43336 501 12 43 739

208 6 43 >30000 502 71 23 313

209 11 70 >50000 503 28 44 2863
210 NT NT NT 504 93 162 5014
211 3 11 005 505 347 774 13851
212 3 i3 8468 506 1 21 6595
213 3 5 63521 507 3 14 8180
214 2 2. 5882 508 (.43 1 1489
215 19 123 677 509 .27 2.4 2343
216 7 18 303 510 2 12 20722
217 5 51 697 511 0.94 6.1 12307
218 15 30 699 512 3 15 16348
219 2 8.5 319 513 {1.96 20 12455
226 i i1 339 514 1 18 15675
221 NT 4.4 357 515 6 39 1229
222 2 92 3101 516 3 13 707

223 2 13 7458 517 5 42 2461
224 2 16 1833 518 2 16 1308
225 4 12 4728 519 6 127 2513
226 17 7.4 9774 520 29 66 17718
227 156 5 3767 521 4 37 7025
228 2 16 4868 522 9 85 12726
229 4 8.1 6381 523 0.48 5.1 2715
230 13 13 3795 324 12 21 11085
231 G 4.6 17305 525 7 50 4412
232 G 8.1 16322 526 6 34 6967
233 15 36 1348 527 0.52 4.5 765

234 3 5.7 7367 528 2 16 3594
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235 40 12 693 529 12 39 9127
236 i .46 1247 530 2 12 696

237 15 38 21189 531 57 137 10214
238 0.81 0.75 1245 532 13 20 16898
239 2 3 1368 333 8 42 2185
240 5 4.2 11604 534 9 28 7168
241 0.53 1.9 1304 536 26 21 11039
242 3 2.4 25432 537 51 40 27812
243 10 16 12948 538 33 45 16495
244 4 .69 1191 539 64 132 1838
245 104 19 419 540 19 36 18583
246 16 16 36 541 2 0.79 5737
247 3 6.9 116 542 3 12 5106
248 0.76 2.1 2006 543 4 51 9488
249 2 1.2 2333 544 5 12 21036
250 19 5.1 5856 545 2 3.8 2042
251 3 32 5264 346 4 5.8 3873

252 2 1.6 1164 547 (.37 (.67 4551

253 5 4.4 6219 5438 4 5.1 8052
254 107 16 742 549 6 9.3 2188
255 19 5.2 157 350 17 13 13589
256 226 32 611 551 2 32 3354
2587 0.44 1.9 760 552 4 34 5567

258 2 9.5 NT §53 4 7.2 32335
259 4 ti 700 554 18 15 5196
260 2 39 5254 555 9 10 7726
261 4 11 3315 556 6 4.9 5124
262 6138 66 22904 557 S 3.6 6752
263 2 4 3623 558 6 17 3713
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264 3 19 3173 559 2 9.2 2116
265 i 2.9 3423 560 1 27 2331

266 0.31 2.9 1446 561 5 25 4679
267 0.96 5.5 2004 562 4 28 3706
268 0.72 59 396 563 1268 3125 38208
268 5 83 3668 564 3 7 7309
270 14 20 388 565 2 2.1 2553
271 5 22 29133 566 1 3.6 4447
272 (.84 2.1 1308 567 2 1.1 26696
273 23 97 5249 568 (.53 0.76 980

274 i 2.7 3876 569 0.32 0.62 4550
275 (.86 0.23 1271 570 6.93 0.9 3447
276 0.64 0.9 468 571 (.53 .33 2315
277 2 4.4 801 572 (.93 0.31 4958
274 2 1.5 1415 573 3 2.3 12564
279 37 73 3127 574 1 (.58 4253

280 15 1 1163 375 4 1.1 22334
281 (.38 i1 4021 376 23 7.4 NT

282 0.66 i 3804 577 4 4.5 NT

283 .95 13 2671 578 0.59 0.61 6445

284 i (.85 1821 379 i 4.73 7412
283 {143 (.56 939 580 (.55 (.19 2172
286 1 0.73 5388 581 1 2 1602
287 0.7 0.62 2547 582 3 .36 35651
288 .61 .52 3161 383 (.99 .32 31017
289 G 24 >50000 584 2 3.8 5653

290 36 177 >50000 585 (.35 2.9 2813

29i 20 26 >50000 586 13 3.8 43974
292 22 2.8 34235 387 5 57 21263
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293 2 1.1 100353 588 0.4 14 1866
294 4 12 3815 589 2 2.8 5409
295 6 0.39 5950 590 5 0.5 930
296 3 6.3 8265 591 3 8.7 1011

- - - - 592 31 10 1476
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CLAIMS
What is claimed is:
5 1. Acompound of Formula (I}
Ry
A
[T
F N
(Re)y 1 (D)

N-oxide, or a salt thereof, wherein:

G 1s:

10 (i1}
Rop  Rac
N
/ Y0
....N\
(i1} G Raa ;

(iv) a 9-membered heterocyclic ring selected from:
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(v} 10-membered heterocyclic ring selected fronu
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{(Radp
\mi:\N
/
:/ | Oj HN O
(R/Z/:P : and OW ;
Als:
5 () —(CRRi-3R1, Cis aminoalkyl, {CRRx—3NRC(O)R 14,
—{CRR 12 NRLC(OYHCH2 i piperidinyl),
—{CRR -2 NRLO(OYO(CH yi2{piperidinyl), or (CRxR i NRC{OHCH2)12NR:Ry;
(i1) —CRR 2R3, wherein Ry and Ry3 together with the carbon atom to which they are
attached form a cyclic group selected from azabicyclof4.1.1]joctanyl, azepanyl,

10 azetidinyl, Cs.7 cycloalkyl, diazepanyl, diazaspiro{4.5]decanonyl, morpholinyl,
octahydrocyclopentalclpyrrolyl, piperazinyl, piperidinyl, pyrrolidinyl, or quinuchidinyl,
each substituted with zero to 4 Ruza; or

(111) ~CR=CRu{piperidinyl};
Riis H, Cl, -CN, Cis alkyl, Ci-3 fluorcalkyl, Ci-3 hydroxyalkyl, Ci-3 hydroxy-fluoroalkyl,

15 ~CRy=CHaz, Cs-6 cycloalkyl, -CHaACs- cycloalkyly, —~C(OYO(C1s alkyl), or

tetrahydropyranyl;
each Ru is independently halo, -CN, —OH, —-NO2, Ci— alkyl, Ci— fluorcalkyl, Ci=
cyanocalkyl, Ci-; hydroxyalkyl, Ci-3 aminoalkyl, -O{CH2)12OH, —(CH2)6-4O(C1-4 alkyl)
C1— fluorcalkoxy, <(CH2)140(C 13 alkyl), ~O(CH:2 12 0C(OKC -5 alkyl),

2
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—O{CH2 i NRRy, —C{OYO(C1-3 alkyl), {CH2 o2 C(OINRGRy, —“C{OINRCi-5
hydroxyalkyl), —C{OINR(Cr-6 atkoxyalkyl), —C{OINR(Cs— cycloalkyly, —NRyRy,
—NRy(Ci-3 fluorcalkyl), -NRW{Ci—4 hydroxyalkyl), —-NRCHz(phenyl), -NRxS{(O}(Cs—
cycloalkyly, —NRC(OWCis alkyly, -NRCH:(cyclopropyl), —S(O(Ci-3 alkyl},
—(CH2)o-2(Cs-6 cycloalkyl}, (CHz2)o-2{phenyl)}, morpholinyl, dioxothiomorpholinyl,
dimethyl pyrazolvl, methyipiperidinyl, methyipiperazinyl, amino-oxadiazolyl,
imidazolyl, trazolyl, or —~C(O)}thiazolyl);

Raa 15 Ci-s atkyl, Cis fluorcatkyl, Ci- hydroxyalkyl, Ci-s aminoalkyl, «(CH2)o-40(Ci3
alkyl), Cs-6 cycloalkyl, —-(CH2)i-3C(ONR«R«, ~CH2ACs-6 cycloalkyl), ~CHo(phenyl),
tetrahydrofuranyl, tetrahydropyranyl, or phenyl;

each Rov is independently H, halo, ~CN, ~-NRxRy, Ci-¢ alkyl, Ci-3 fluorcalkyl, Ci-2
bydroxyalkyl, Ci-z fluorcalkoxy, —{(CHz2)o20(Cr-3 alkyl}, «{(CH2)o=C{OINRR,

—{CH2)1-3(Css cycloalkyl), ~C{OYHCi3 alkyly, ~C{OINR{Cr-3 alkyly, ~CR=CRRy, or
~CR=CH(C -5 cycloalkyl);

Roc 18 Raa or Row;

Rad is Roa or Row; provided that one of Roc and Rag is Roa, and the other of Rac and Rug is Ray;

gach Rs is independently ¥, Cl, —~CN, C1-3 alkyl, Ci-2 fluorcalkyl, or —OCH3;

Rii1s azetidinyl, azaspiro{3.Sinonanyl, dioxidothiomorpholinyl,
hexahydropyrrolof3,4—clpyrrolyl, morpholinyl, piperazinyl, piperidinyl, pyridinyl, or
pyrrolidinyl, each substituted with zero to 3 substituents independently selected from
halo, ~CN, Ci-4 alkyl, Ci-3 aminoalkyl, (CHa)1-2{phenyl), ~C{(OYCH2NRRy, Ci-s
hydroxyalkyl, -(CH2-2C{ONRRx, ~(CH2)1-25(0)2(C -3 alkyly, ~(CH2125(0XCis
alkyl), oxetanyl, tetrahydroturanyl, and tetrahydropyranyl;

each Riza is independently F, Cl, -OH, Ci— alkyl, Ci—4 fluoroalkyl, Ci— cyancalkyl, Ci
hydroxyatkyl, «(CH23—O0(Ci- alkyl), {(CH2 12 COINRRs, (CH21-28(0){Cr
atkyl), {CH2 - aNRHS(O(Ci= alkyl), -(CH2 2 NRRy, Ci-3 alkoxy, -NRyRy,
~NR(Ci-3 fluoroalkyl}, -NRJ(CHCH:O(Ci-3 alkyl)), NR(Ci— cyanoalkyl),
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—NRLOH2NRR, ~NR{Ci-1 hydroxyalkyl), -NRA{CH2C{OINRRY), —NRH{Ci-3
alkoxy), —NRCH2CH28(0){Ci— alkyl), -NRC(OYCH;3, -NRLC{OYCr— fluoroalkyl),
—NRLO(OYCRARNR R, —NRC(OICHINR Ry, —NRC{OYCHNR(C -4 hydroxyalkyl),
—NRACH2 12 C(OINRR, —NRS{O){Ci alkyl), ~C{O)Ci-s alkyl),
—C{OY}CH )1 0(Ci= alkyD), -C(OYCRRNRyRy, Rz, —“CRR<Rizs, —C{OR 1w,
—CR:R:Ri2, “C{OYCRRNRR 25, “C{OINRR12, -NRLL(OYCRR Rz, —NR:R 12,
—INRLCRRR 126, ~NRLC(OYCRRNRRi28, "NRC(OYCRRMNRCH R 12,
~NRLCRRC(O)NRRuzs, or —ORuw;

Rz is azetidinyl, Cs— cveloalkyl, diazabicyclof[2.2. 1Theptanyl, dioxolanyl,
dioxidotetrahydrothiopyranyl, dioxidothiomorpholinyl, imidazolyl, morpholinyl,
octahydrocyclopentalclpyirolyl, octahydropyrrolof3,4-clpyrrolyl,
oxaazaspiro{3 .3 theptanyl, oxetanyl, phenvl, piperazinyl, piperazinonyl, pipendinyl,
pyridinyl, pyrrolidinyl, quinuclidinyl, tetrahvdrofuranyl, tetrahydropyranyl, or triazolyl,
each substituted with zero to 4 substituents independently selected from F, Cl, —~OH,
Ci4 alkyl, Ci-s fluorocalkyl, Ci-3 hydroxyalkyl, Ci3 aminoalkyl, Ci4 alkoxy,
—{CH21—20(C1 alkyl), -NRxRy, and —C{OINR:Rx;

Ry is H, Ci2 alkyl, or Ci2 fluoroalkyl;

each R« is independently H or —-CHjs;

each Ry is independently F, Cl, -CN, C1-s alkyl, Ci-s fluorcalkyl, Ci— alkoxy,

—NRC{OYCis alkyl), “C(OINR«Rx, Ci-s cycloalkyl, piperidinyl, or morpholinyl;
nis zero, 1, or 2; and

piszero, 1,2, 3, or4.

2. The compound according to claim 1, N-oxide, or a salt thereof, wherein:

As:

(1) (CR:Rx 1R, Ci— aminoalkyl, {CRR)=-NRC(O)R 1,
—CHINRC(OYCH 1fpiperidinyl), —CHaNRC(O)YOCH {piperidinyl), or
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—CHoNRLC{OYWCH212NR«R

(i) —CR«<R2Ru13, wherein Ry and Ris together with the carbon atom to which they are
attached form a cyclic group selected from azabicyclof4.1.1]joctanyl, azepanyl,
azetidinyl, Cs7 cycloalkyl, diazepanyl, diazaspiro[4.5 Jdecanonyl, morpholinyl,
octahydrocyclopentalclpyrrolyl, piperazinyl, piperidinyl, pyrrolidinyl, or quinuchidinyl,
each substituted with zero to 3 Riza or

(111) ~CR=CRu{piperidinyl};

Riis H, Cl, -CN, Ci alkyl, Ci2 fluorcaltkyl, Ci2 hydroxyalkyl, or ~C{0)0(Ci2 alkyl);

each Rz 1s independently F, Cl, -CN, —-OH, Ci-5 alkyl, Ci12 fluoroalkyl, Ci— cyanoalkyl, Cis

hydroxyalkyl, Ci2 aminoalkyl, {CH2)o-20(C1-3 alkyl), Cs-6 cycloalkyl, ~NRsRx,
—~{CH)o-2C{OINR:Rs, ~CH2{Cs-6 cycloalkyl), ~CHz{phenyl), or phenyl;
Raa 1s Ci-4 alkyl, Ci fluoroalkyl, Ci-4 hydroxyalkyl, <{(CHz130CH3, Cs-6 cycloalkyl,
—CH2C({ONRxRx, —CH2(Cs— cycloalkyl), —CHu{phenyl), tetrahydrofuranyl, or phenyl;
each Rop 1s independently H, F, Cl, —-CN, —-NRR«, Ci-s alkyl, Ci— tluorcalkyl, Ci—;
hydroxyalkyl, {(CH2)o20(Ci1—2 alkyl), (CH2302C{OYNRRs, «(CHz)i-3{cyclopropyl),
—C{O)YO(C 12 alkyl), —C{OWRK(C -3 alkyl), -CR+=CHa, or -CH=CH({C3-s cycloalkyl);
each Rs is independently ¥, Cl, —CN, C1.2 alkyl, or -OCHj;

Ry 15 azetidinyl, azaspiro[3.5]nonanyl, dioxidothiomorpholinyl,
hexahydropyrrolof3,.4—clpyrrolyl, morpholinyl, piperazinyl, piperidinyl, pyridinyl, or
pyrrolidinyl, each substituted with zero to 3 substituents independently selected from F,
Cl, —CN, Ci-3 alkyl, Ci1— aminoalkyl, -CHx{phenyl), —-C{OYCH:NRRx, -CHCR.R4OH,
—CH2C(O)NRRx, —-CH2CH2S(O)(C i alkyl), -CH2CHoS(OXCs alkyl), oxetanyl,
tetrahvdrofuranyl, and tetrahydropyranyl;

each Riza is independently —OH, Ci- alkyl, Ci-3 fluorcalkyl, Ci-2 eyvanocalkyl, Ci4
hydroxyatkyl, «(CHzn-2O{(Ci alkyly, ~CH2C(OINRRy, ~(CH2)1-285(03(Cr-2 alkyl},
~HCH2)-2NHS(O2(Cr2 alkyl), (CH2)-2NRSRy, Ci2 alkoxy, ~NRRy, -NR(C1-3
fluoroalkyl}, ~NRJ{CH2CH20{(C12 alkyl)), ~NRAC12 cyanoalkyl), ~-NRCHoNRRx,
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—INR{Cr-s hydroxyalkyl), -NRA{CH2C(OINH2), —NRH{OCH:), -NRCHCH:S8(O(Ci=
alkyt), -NRC(OYCHs, -NRC{OHCi— fluoroalkyl)y, -NRC{OYCRARNR R,
—NRLO(OYCH2NRyRy, -NRC{OYCH:NRCi—4 hydroxyalkyl), -NR-CH2C{O)NRR,
—NRS(ORCH:, —-C(ONHCi-s alkyl), ~C(OYCH20(C 12 alkyl), -C(OYCH2CH20(Ci2
alkyl), ~C(O)CHaNRRy, “C{OYCHRNR Ry, Rizp, ~CRRRim, ~C{O)R 1,
—CRRR b, —C{OYCHzNR Rz, “C{OYNRR 126, -NRC{OHCR R R 126, —NRRuzp,
—NRACRR R 120, —~NRC(OYCHNR R 120, —NRLC{OYCH:NRCHR 7,
—NROCH2C{OINRSR 2, o —ORun;

Rum is azetidinyl, Cs— cycloalkyl, diazabicyclo[2.2.1Theptanyl, dioxolanyl,
dioxidotetrahydrothiopyranyl, dioxidothiomorpholinyl, imidazolyl, morpholinyl,
octahydrocyclopentalclpyrrolyl, octahydropyrrolof3,4-clpyrrolyl,
oxaazaspiro[3 3theptanyl, oxetanyl, phenyl, piperazinyl, piperazinonyl, piperidinyi,
pyridinyl, pyrrolidinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydropyranyl, or tniazolyl,
each substituted with zero to 4 substituents independently selected from F, Cl, —-OH,
Ci-3 alkyl, Ci—2 hydroxyalkyl, Ci— alkoxy, —(CHzp2O{Ci— alkyl), -NR«Rx, and
—C{O)NRR

118 zero or 1) and

pis zero, 1, 2, or 3.

3. The compound according to claim |, N-oxide, or a salt thereof, wherein:

Gis:

(M = L)

(iv} a 9-membered heterocyclic ring selected from:
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N
, ¢ “NH
(F??-)? (R2)p
Lyl G
=N - N\, 4
SRR \
N =N and (2o
Als:

(1) ~CHRRu11, ~CH2CHzR 11, ~CH2NH;z, ~CH2NHC(O)Ru,
~CHNHC(O)YCH: CHapiperidinyl), ~CH2NHC(OYOCH(piperidinyl), or
~CHNHC(OYC H2CHaN(CHs o

{i1) ~CHR12R13, wherein Ri2 and Rus together with the carbon atom to which they are
attached form a cyclic group selected from azabicyclof4. 1. Hoctanyl, azepaoyl,
azetidinyl, Cs_s cycloalkyl, diazaspirof4.5]decanonyl, morpholinyl,
octahydrocyclopentalclpyrrolyl, piperidinyl, pyrrolidinyl, or quinuclidinyl, each
substituted with zero to 3 Riza; or

(iit) ~CH=CH(piperidinvi};

Riis —CH2CHs or —CH{CHa);

each Ru is independently —CHs or —OCH5;

Roais —CHs;

each Rop 15 independently H or —CHj;

Ri: is azetidinyl, azaspiro[3. Sjnonanyl, dioxidothiomerpholinyl,
hexahydropyrrolof3.4—clpyrrolyl, morpholinyl, piperazinyl, piperidinyl, or pyrrolidinyi,
each substituted with zero to 2 substituents independently selected from F, ~(CHs,
~CH(CHs)2, ~CH2CN, —~CHz{phenyl), ~C{OYCHaN(CHaz)z, ~CH2C{CH3)20H,
~CH2C(ON({CHs ), ~CHzCH28{0):CH;3, ~CH2CH:28{OCH3, oxetanyl, and
tetrahydropyranyl;

each Riza 1s independently —OH, —CH;, —-CHCH2CHs, —CH(CHs )y, -CH2CH(CH3),, —CF3,
—CH2CH2CHLCFs, —CHoCON, —-CHLC(CH3 pOH, -CHCH2OCH;, —-CHLC(O)NH(CH3),
—CHRC(ON(CHs )2, —-CH:C(O)NH2, —CHCHLS8(0 ) CH;s, —-CHCHuNHS(O R CHs,
—CH2NRR, -CHyCHINH(CH3), ~OCH:3, -NRyRy, —N{CH3)(CH2CHz),
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R

~N(CH3}{CH{CH3)2), -NR({CHCHF») -NH(CH:CF3), -N(CH3)}(CHCH:CF3),
—N{CH3 {(CH:CH2OCH3), —NH{CH2CN), —N{CH3)CH:N(CH3),
~NH(CH:C(CH: 2 0H), -NH(CH2C(O)NHz ), -N(CH3)(OCH3),
—NRLLCHCHo SO0 CH;3, -NHC(O)YCH;, -NHC(O)CH2CFs, -NHC(O)CHR.INH(CH3),
—NRC(O)CH2N(CH3 )2, -NHC(O)YCH2N(CH3 (CH2CH3), -NHC(O)YCH N(CH.CHs o,
—NHC{O)YCH:NH(CH2C(CH3 pOH), -NHCH:C(O)NRA(CH3), -NHS(ORCHs,
—C{OYC(CHs 3, —C{OYCH(CH.CHs ), —C(OYCH2OCH;, —C(O)YCHCHOCH;,
—C{OYCHaNH(CH3), —-C(OYCH2N(CHs o, —C(O)YCH(CH3)NH(CH;3),
~C{OYCHN(CH3 Y CH2CH3), —COYCH2N(CHCHs )y, Rase, —CH2R b, —C{O)R s,
—C{OYCH2R b, —C(OYCH2NHR 126, —C{OINRR12n, —NRC(OYCHR 125, —NRsR120,
—NRXCH2R 2, -NHC({O)YCH2NRR 26, -NHC{OYCHINRCH2 R,
—NHCH2C({O)NHR.z5, or —ORo;

15 azetidinyl, cyclopropyl, diazabicyclo[2.2.1]heptanyl, dioxolanyl,
dioxtdotetrabydrothiopyranyl, dioxidothiomorpholinyl, imidazolyl, morpholinyl,
octahydrocyclopentalclpyrrolyi, octahydropyrrolof3,4-clpyrrolyl,
oxaazaspirof 3.3 theptanyl, oxetanyl, phenyl, piperazinyl, piperazinonyl, piperidinyi,
pyridinyl, pyrrolidinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydropyranyl, or triazolyl,
each substituted with zero to 4 substituents independently selected trom F, —OH, ~CHjs,

~CH{CHs ), ~CH20H, ~OCH:, ~CH2CHOCH:, ~NR<Rs, and ~C(O)NHz;

n is zero, and

piszero, 1,2, or 3

4 T

he compound according to claim 1, N-oxide, or a salt thereof, wherein A 1s -CR.RuRy3;

and wherein Ri2 and Rus together with the carbon atom to which they are attached form a

cyclic group selected from azabicyclo[4.1 Tloctanyl, azepanyl, azetidinyl, C3—7 cycloalkyl,

diazepanyl, diazaspiro[4.5]decanonyl, morpholinyl, octahydrocyclopentalclpyrrolyl

k2

piperazinyl, piperidinyl, pyrrolidinyl, or quinuclidinyl, each substituted with zero to 3 Riza.
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5. The compound according to claim 4 or a salt thereof, wherein Ri2 and Rus together with
the carbon atom to which they are attached form a cyclic group selected from azetidinyl,

cyclopropyl, cyclobutyl, cyclohexyl, morpholinyl, octahydrocyclopentalcipyrrolyl, or

piperidinyl, each substituted with zero to 3 Rua.

6. The compound according to claim 1, N-oxide, or a salt thereof, wherein A is
~{CRsRx}12R11, Cr2 aminocalkyl, <(CRRx)-2NRC{O)R
~CH2NRLC(OYCHa pa{piperidinyl), ~CH:NRC(OYOCH(piperidinyl), or

~CH2NRC(ONCH )i aNRGRx.

7. The compound according to claim I, N-oxide, or a salt thereof, wherein A is

~{CR:Rx)i-2R11.

& The compound according to claim I, N-oxide, or a salt thereof, wherein said compound s
4-(3-1sopropyl-2-(8-methoxy-{ 1,2 4}triazolo[1,5-alpyridin-6-y1}- 1 H-indol-5-y1}
cyclohexanamine (1-2); 4-(3-isopropyl-2~(8-methyl-[1,2 4}triazolof I, 5-alpyridin-6-y])-T1H-
indol-5-yljcyclohexan-1-amine (3}); 4-(3-isopropyl-2-(8-methyl-[ 1,2 4Htriazolo[ 1, 5-ajpyridin-
6-yh)-1H-indol-5-yhcyclohexan-1-amine (4); 4-(2-(2,6-dimethylpyridin-4-y)-3-isopropyl-
1H-indol-5-vh)cyclohexan-1-amine (5); N-isopropyl-4-(3-isopropyl-2-(8-methoxy-
[1,2,4)triazolol 1, 5-ajpyridin-6-y1)- 1 H-indol-5-y1)-N-methylcyclohexanamine (6-7); N-
cyclopropyl-4-(3-isopropyl-2-(8-methyl-[ 1,2 4]triazolo[ 1,5-alpyridin-6-yl}- 1 H-indol-5-vy1}-
N-methyleyclohexan-1-amine (8); N-cyclopropyl-4-(3-isopropyl-2-(8-methyl-
[1,2,4triazolof1,S-alpyridin-6-y1}-1H-indol-5-y1}-N-methylcyclohexan-1-amine (9}, N-
cyclopropyi-4-(3-isopropyl-2-(8-methoxy-{ 1,2 4}triazolof 1, S-alpyridin-6-yi)- 1 H-indol-5-
ylicyclohexan-1-amine (10-11}); N-cyclopropyl-4-(3-isopropyl-2-{8-methoxy-
[1,2,4%riazolof1,5-alpyridin-6-yi}-1H-indol-5-y1}-N-methylcyclohexan-1-amine (12-13}; N-
cyclopropyl-4~-(2-(7 8-dimethyl-[1,2 4 }triazolof 1,5-alpyridin-6-y1}-3-1sopropyl- 1 H-indol-5-
vl)cyclohexan-1-amine (14, 17}; N-cyclopropyl-4-(3-isopropyl-2-(8-methyi-
[ 1,2, 41triazolol 1, 5-ajpyridin-6-yh)-1H-indol-5-ylcyclohexan-1-amine (15-16); 6-(5-(4-(3,3-
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difluorcazetidin-1-yl)evelohexyl}-3-isopropyl-1H-indol-2-y1}-8-methoxy-{ 1,2 4]triazolo[ 1,5~
alpyridine (19-20); 1-(4-(3-1sopropyl-2-(8-methoxy-[1,2 4}triazolof 1, 5-alpyridin-6-yi}-1H-
indol-S-yljcyclohexyhazetidin-3-ol (20, 22); 6-(5-(4-(3-fluoroazetidin-1-yl)cyclohexyl}-3-
isopropyl-1H-indol-2-y1)-8-methoxy-{1,2 4 ltriazolof 1,5-alpyridine (21, 23); 6-(5-(4-(3,3-
difluorcazetidin-1-yleyclohexyl}-3-isopropyl-1H-indol-2-y13-7,8-dimethyl-

[1,2,4}triazolo 1, S-alpyridine {24-25); (1-(4-(2-(7 8-dimethyl-{1,2 4}triazolo[1,5-a]pyridin-6-
y1)-3-isopropyl-1H-indol-3-yhcyclohexyhazetidine-3 3 -diyldimethanol (26-27); (R)-1-(4-
(3-isopropyl-2-(8-methoxy-{ 1,2 4}triazolo[ 1, 5-alpyridin-6-vi)- 1H-indol-5-ylicyclchexyi)-
N,N-dimethylpyrrolidin-3~amine (28, 30); (5)-1-(4-(3-isopropyi-2-(8-methoxy-
[1,2,4}tmazolol1,5-alpyridin-6-y1}- 1H-indol-5-yhcyclohexylpyrrolidine-2-carboxamide (29,
31y (S)-1-(4-(3-150propyl-2-(8-methoxy-{ 1,2, 4 Jiriazolof 1, 5-alpyridin-6-y1)-1H-indol-5-
yhcyclohexyl)-N, N-dimethylpyrrolidin-3-amine (32-33}); 6-(5-(4-(3,3-difluoropiperidin-1-
ylycyclohexyl)-3-1sopropyl-1H-indol-2-y1)-8-methoxy-{ 1,2 4 triazolo[ |, 5-ajpynidine (34-35);
2-(2 6-dimethylpyridin-4-y1)-3-isopropyl-S-(4~(4-methylpiperazin- 1 -yhcyclohexyl)-1H-
indole (36-37); 6-(3-isopropyl-5-(4-(4-(2-methoxyethyl)piperazin-1-ylicyclohexyl)-1H-
indol-2-y1)-8-methoxy-{ 1,2, 4 }triazolof 1,5-alpyridine (38-39); (2R,6S5)-4-(4-(3-isopropyl-2-
(8-methoxy-{1,2,4]triazolof1,5-alpyridin-6-y1}-1H-indol-5-ylicyclohexyl)-2,6-
dimethylmorpholine (40}; 4-(4-(3-isopropyl-2-(8-methoxy-[ 1,2 4}triazolof 1 5-a]pyridin-6-
yi)-1H-indol-S-yhcyclohexyl)-2,6-dimethylmorpholine {(41}; 4-(3-isopropyl-2-(8-methoxy-
[1,2,4triazolo] 1, 5-alpyridin-6-y1)-1H-indol-5-y)-N-( 1 -methyleyclopropyl ey clohexan- | -
amine (42-43);, N-{4-(3-isopropyl-2-(B-methoxy-[ 1,2 4}triazolo[ 1, 5-alpyridin-6-y1}- 1 H-indol-
S-yhcyclohexyl)-3-methyloxetan-3-amine (44-45); N-(4-(3-isopropyl-2-(8-methyl-
[1.2,41trazolof1,5-alpyridin-6-y1)-1H~ndol-S-yhcyclobexyl)-3-methyloxetan-3-amine (46-
47y, N-(4-(2-(7 8-dimethyl-{ 1,2 4 ]triazolo[1,5-a]pyridin-6-yi)-3-isopropyi- 1 H-indol-5-
yhcyclohexyl)-3~-methyloxetan-3-amine (48); 4-(2-(2,6-dimethylpyridin-4-y1)-3-isopropyl-
IH-indol-5-vI}-N-{4-methoxybenzyl)cyclohexan-1-amine (49-50); 4-(2-(2,6-
dimethylpyridin-4-y1)-3-isopropyl-1H-indol-5-y1}-N-methylcyclohexan-1-amine (51-52); 4-
{2-(2,6-diumethylpyridin-4-y1}-3-isopropyl-1H-indol-5-y1}-N, N-dimethylcyclohexan-1-amine
(53}, 4-(4-(2-(2,6-dimethylpyridin-4-y1)-3-isopropyi- 1 H-indol-5-ylicyclohexyl morpholine

254



10

20

WO 2019/126113 PCT/US2018/066149

{54-55); 4-(3-1sopropyl-2-(8-methyl-[1,2 4 }triazolof 1, 5-alpyridin-6-y1}-1H-indol-5-y1}-IN-
methyleyclohexan-1-amine (56, 58); N-(4-(3-1sopropyl-2-{8-methyi-{ 1,2 4}triazolof 1,5-
alpyridin-6-yl}-1H-indol-5-ylicyclohexyloxetan-3-amine {57, 59); N-(4-(2-(2,6-
dimethylpyridin-4-y1}-3-isopropyl-1H-indol-5-yhcyclohexvl joxetan-3-amine (60-61); N-
ethyl-4-(3-isopropyl-2-(8-methyl-[ 1,2 4 }triazolof 1, 5-alpyridin-6-y1 -1 H-indol-5-y}-N-
methylcyclohexan-1-amine (62-63); N-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolof1,5-
alpyridin-6-y1}-1H-indol-S-ylicyclohexyloxetan-3-amine (64, 90); N-ethyl-4-(3-isopropyl-2-
(8-methoxy-{1,2 4]triazolof1,5-alpyridin-6-y1}- 1 H-indol-5-y1}-N-methylcyclohexan-1-amine
{65-66); N-(2,2-difluoroethyl}-4-(3-isopropyl-2-(8-methoxy-{1,2 4]tnazolo[1,5-alpyridin-6-
yi)-1H-indol-S-ylieyclohexan-1-amine (67-68); 4-(4-(3-isopropyl-2-(8-methoxy-
[1,2,41triazolol 1, 5-alpyrndin-6-y1)- I H-indol-5-yhcyclohexylymorpholine (69, 76}, 6-(5-(4-
(azetidin-1-ylicyclohexyl)-3-tsopropyl-1H-indol-2-y1)-&-methoxy-{1,2,4 ftriazolof 1,5-
alpyridine (70, 77}; 4-(4-(3-isopropyl-2-(8-methoxy-{ 1,2 4}triazolof |, 5-a]pyridin-6-yl}-1H-
indol-5-ylycyclohexylpiperazin-2-one (71, 78); 4-(3-1sopropyl-2~{8-methoxy-
[1,2,4}triazolof1,5-alpyridin-6-y1)-1H-indol-5-y1}-N-{ 2-methoxyethyl}-N-methyicyclohexan-
t-amine (72, 79); 6-(4-(3-isopropyl-2-(8-methoxy-[1,2,4 triazolo[ 1, 5-alpyridin-6-y1)-1H-
indol-5-ylicyclohexyl)-2-oxa-6-azaspiro{3 3lheptane (73, 80); N-{2 2-difluorcethy)-4-(3-
isopropyl-2-(8-methoxy-{ 1,2 4Jtriazolof 1, S-alpyridin-6-y1}-1 H-indol-5-y1}-N-
methylcyclohexan-1-amine (74-75, 81); 4-(3-isopropyl-2-(8-methoxy-{1,2,4 {triazolo[1,5-
alpyridin-6-yl}-1H-indol-5-y1}-N-methyl-N-(3,3, 3-trifluoropropylicyclohexan-1-amine (82);
N-{4-(2-(7 B-dimethyi-{1,2,4}triazolo] 1, S-alpyridin-6-yi)-3-isopropyl-1H-indol-5-
ylycyclohexyljoxetan-3-amine (85-86}); 4-(2-(7,8-dimethyl-[1,2 4Jtriazolo[1,S-a]pyridin-6-
y1)-3~-tsopropyl-1H-indol-5-y1)}-N-ethyl-N-methylcy clohexan- 1 -amine (87-88); 4-(2-(7.8-
dimethyi-[1,2,4}triazolo{1,5-alpyridin-6-yl)-3-isopropyl-1H-indol-5-yi)-N-
methyleyclohexan-1-amine (89-90); 4-(4-(2-(7,8-dimethyl-{1,2 4ltriazolo[ 1,5~-a]pyridin-6-
y13-3-isopropyl-1H-indol-5-ylcyclohexyhmorpholine (92-93); 4-(2-(7,8-dimethyl-
[1,2,41riazolo[1,S-alpyndin-6-yi)-3-isopropyi-1H-indol-5-y1)}-N-(2-methoxyethyl}-N-
methylcyclohexan-1-amine (94); 6-(4-(2-(7,8-dimethyl-[1,2 4}triazolof 1, 5-alpyridin-6-y1}-3-
isopropyl- 1 H-indol-5-yljcyelohexyl)-2-oxa-6-azaspiro[ 3. 3theptane (95); 6-(4-(3-isopropyl-2-
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{8-methoxy-{1,2 4Jtriazolof1,5-alpyridin-6-yi)-1H-indol-5-y)cyclohexyl}-2-oxa-0-
azaspirol 3.3 theptane (96}, N-(4-(3-isopropyl-2-(8-methoxy-[ 1,2 4}triazolof |, 5-ajpyridin-6-
y1-1H-indol-5-yhcyelohexyi)-N,O-dimethylhydroxylamine (99-100); 1-((4-(3~isopropyl-2-
(8-methoxy-{ 1,2 4}triazolof1,5-alpyrdin-6-y1}- 1 H-indol-5-ylycyclohexylamino)-2-
methylpropan-2-ol (101); 4-(4-(3-isopropyl-2-{&-methyl-[1,2 4}triazolof 1, 5-alpyridin-6-y1}-
1H-indol-5-yvhcyclohexylimorpholine (102-103); 1-{((4-(3-isopropyl-2-(8-methyi-

[1,2 4ltrazolo]1,5-alpyndin-6-yi)- 1H-indol-5-yhcyclohexyamino)-2-methylpropan-2-ol
(104); 4-(2-(7 8-dimethyl-{1,2 4]triazolo[1,5-alpyridin-6-v1}-3-isopropyi-1H-indol-5-y1)-
N,N-dimethylceyclohexan-1-amine (105, 111); 1-((4-(2-(7 8-dimethyl-[1,2 4ltniazolof 1,5-
ajpyridin-6-yt}-3-1sopropyl-1H-indol-5-v1)eyclohexylyamino)-2-methylpropan-2-of (106,
112}; 2-({4-(3-isopropvl-2-(8-methoxy-{ 1,2, 4]tr1azolof |, 5-alpyridin-6-y1}- i H-indol-5-
yhicyclohexylaminojacetamide (107, 109); 4-(3-isopropvl-2-{ 8-methoxy-[ 1,2, 4]triazolo{ 1,5~
alpyridin-6-yl}-1H-indol-5-y1}-N-(2,2,2-trifluoroethyl jeyclohexan- 1 -amine (108, 110); 6-(4-
(2-(7,8-dimethyl-{1,2 4]triazolof 1, 5-a]pyridin-6-yi)-3-1s0opropyl-1H-~indol-5-y Dy clohexyl)-
2-oxa-6-azaspiro[3.3 theptane (113); 4-(2-(2,6-dimethylpyridin-4-yl}-3-isopropyl-1H-indol-5-
y1)-N,N-dimethylcyclohexan-1-amine (1 14); N-(4-(3-isopropyl-2~(8~-methoxy-
[1,2.4%triazolof1,5-alpyridin-6-yl}-1H-indol-5-yl)evelohexylyacetamide (115-116); N-(4-(3-
isopropyl-2-(8-methoxy-{1,2 4}triazolof 1, S-alpyridin-6-y1}- 1 H-indol-5-
yieyclohexylimethanesulfonamide (117}; 3,3, 3-trifluoro-N-(4-(3-isopropyl-2-(8-methoxy -
[1,2,41triazolof 1,5-alpyrdin-6-y1)- IH-indol-5-ylcyclohexyl ypropanamide (118); 2-
{(dimethylamino)-N-(4-(2-(2,6-dimethylpyridin-4-yl}-3-isopropyl-1H-indol-5-
yhcyclohexylacetamide (119-120); 2-(dimethylamino}-N-{(4-(3-isopropyl-2-(8-methyl-
[1.2,41trazolo[1,5-alpyridin-6-y1)}-1H~undol-5-yhcyclohexybacetamide (121-122); N-{(4-(2-
{7,8-dimethyl-[1,2 4}triazolof 1, 5-alpyridin-0-y1}-3-isopropyl- 1 H-indol-5-yi)cyclohexyl}-2-
{(dirnethylarinojacetamide (123-124); 2-(diethylamino)-N-{(4-(2-(7 8-dimethyl-
[1,2,4%triazolof1,5-alpyridin-6-yi}-3-isopropyl-1H-indol-5-yheyclohexylyacetamide (125-
126); 2-(dimethylamino)-N-(4-(3-isopropyl-2-(8-methoxy-[ 1,2 4]triazolof |, 5-alpyridin-6-yl}-
IH-indol-S-yhcyclohexyhacetamide (127); N-(4-(2-(7 &-dimethyl-[1,2,4triazolo{1,5~
alpyridin-6-y1}-3-isopropyl-1H-indol-5-v1) cyclohexyl)-2-(methylaminojacetamide (128); N-
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{4-(2-(2 6-dimethylpyridin-4-yl)-3-isopropyi- 1 H-indol-5-yhcyclohexyi}-2-
{methylaminojacetamide (129-130); (8)-N-(4-(2-(7,8-dimethyi-[ 1,2, 4ltrtazolo[1,S-alpyridin-
6-y1}-3-isopropyl-1H-indol-5-yljcyclohexyl)}-2-(methylamino)propanamide (131); 2-
(ethyl{methyDamino}-N-(4-(3-isopropyl-2-(8-methoxy-{ 1,2 4}triazolo [ 1,5-alpyridin-6-y1}-
IH-indol-S-yhjcyclohexyllacetamide (132}, N-(4-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolof1,5-alpyridin-6-y1)- 1H-indol-S-ylcyclohexyl)-2-(pyrrolidin-1-ylacetamide
(133); 2-(3,3-bisthydroxymethyDazetidin-1 -y }-N-{(4-(3-isopropyl-2-(8-methoxy-
[1,2.4%triazolof1,5-alpyridin-6-yi}-1H-indol-5-yljcyclohexylacetamide (134); N-{(4-(3-
isopropyl-2-(8~-methoxy-~{1,2 4 jtriazolof 1,5-a]pyridin-6~-y1)-1H-indol-5-y ey clohexyi)-2-((3-
methyloxetan-3-yhaminojacetamide (135); 2-({(2,2-dimethyl-1,3-dioxolan-4-
yhmethylamino)-N-(4-(3-isopropyl-2-(8-methoxy-{1,2 4triazolo[1,5-alpyrdin-6-yi)}- 1 H-
indol-S-yljcyclohexyhacetamide (136); N-(4-(3-isopropyl-2-(&-methoxy-{1,2,4 Jtriazolof1,5-
alpyridin-6-yl}-1H-indol-5-ylyeyclohexyl)-2-(oxetan-3-vlaminojacetamide (137, 139); N-(4-
(3-isopropyl-2-(8-methoxy-{ 1,2 4}triazolo[ 1, 5-ajpyridin-6-y1}- 1 H-indol-3-yhcyclohexyl)-2-
{2-oxa-6-azaspiro[ 3.3 Theptan-6-vijacetamide (138); 2-({2-hydroxy-2-methylpropyliamino)-
N-{4-(3-1s0propyl-2-(8-methoxy-{1,2 4 triazolof 1, S-alpyridin-6-y1}-1H-1ndoi-5-
ylicyclohexyllacetamide (140}, N-(4-(3-isopropyl-2-(8-methoxy-[1,2,4 jtriazolof1,5-
alpyridin-6-y1}-1H-indol-5-yhieyclohexyl)-2-morpholinoacetanude (141-142); 2-
{cyclopropyl{methyljamino)}-N-{4-(3-isopropyl-2-(8-methoxy-{ 1,2 4]triazolo[1,5-a]pyridin-
o-yvh-1H-1ndol-5-yheyclohexylacetamide (143); 2-(1, 1-dioxidothiomorpholino}-N-(4-(3-
isopropyl-2-(8-methoxy-{1,2 4 triazolof 1,5-a]pyridin-6-y1 -1 H-indol-5-
ylicyclohexyDacetamide (144); 4-(3-isopropyi-2-(8-methoxy-[1.2 4}triazolof 1, 5-alpyridin-6-
y1)-1H-indol-5-y1}-N-methyleyclohexanamine {145-146); 2-(dimethylamino)}-N-(4-(3-
isopropyl-2-(8-methoxy-{1,2 4triazolof1,5-a]pyridin-6-y1}-1H-indol-5-yDcyclohexyi)-N-
methylacetamide (147); 2-(dimethylamino)-N-(4-(3-isopropyl-2-(8-methyl-
[1,2.4%triazolof1,5-ajpyridin-6-yl}-1H-indol-5-ylievelohexyl)-N-methylacetamide (148-149);
4-(3-1sopropyl-2-(8-methoxy-{ 1,2 4ltriazolo[1,5-a]pyridin-6-y1)- 1 H-indol-5-y1)-N-methy]-N-
{2-{methylsulfonyhethvl)cyclohexanamine (150); 4-(2-(7,8-dimethyl-[1,2 4}triazolof 1,5~

alpyridin-6-y1}-3-isopropyl-1H-indol-5-y1}-N-methy]-N-(2-
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{methylsulfonylethylicyclohexan-1-amine (151); 4-(2~(7 8-dimethyl-[1,2,4}triazolof 1 5-
alpyridin-6-y1}-3-isopropyl-1H-indol-5-vy1)-N-(2-methoxyethyi}-N-methylcyclohexanamine
(152-153); 2~(dimethylamino)-N-(4-(3~-isopropyl-2-(8-methoxy-[1,2,4triazolo{ 1,5-a]
pyridin-6-y1)- 1 H-indol-5-y1}- 1 -methylcyclohexylacetamide (154); N-(4-(3-1sopropyl-2-(8-
methoxy-[1,2,4}trtazolof 1,5-alpyridin-6-yi)-1H-indol-5-y1}-1-methylcyclohexyl)-2-
{methylamino)acetamide (155); (4-(3-1sopropyl-2-(8-methyl-{1,2 4 triazolo[1,5-apyridin-6-
y-1H-indol-3-yhcyclohexy (4~-methylpiperazin-1-yDmethanone (156-157); 4-(3-isopropyi-
2-(8-methyi-{1,2 4liriazolo{ 1, 5-alpyridin-6-vi}-1H-indol-5-y1}-N-(1-isopropylpiperidin-4-
ylcyclohexane-1-carboxamide (158); (4-(3-1sopropyl-2-(8-methyl-{ 1,2.4triazolo[ 1,5~
alpyridin-6-yb-1H-indol-5-vl)cyclohexylypiperidin-1-yymethanone (159-160); (4-(3-
isopropyl-2-(8-methyl-[1,2 4jtriazolof 1, 5-alpyridin-6-y1}-1H-indol-5-
yhcyclohexyl}{morpholino)methanone (161); 2-({(4-(3-isopropyl-2-(&8-methyl-

[ 1,2, 41tnazolol1,5-alpyridin-6-y1)-1H-indol-5-yheyclohexylamino)}-N-methylacetamide
(162-163); 2-((4-(3-1sopropyl-2~(8-methoxy-{ 1,2 4}tr1azolol 1, 5-ajpyridin-6-y1}- 1H-indol-5-
yvijcyclohexyljamino)-N-{oxetan-3-ylacetamide (164-165); 2-({(4-(3-isopropyl-2-(§-
methoxy-[1,2,4}triazolol 1, 5-ajpyridin-6-yi)- 1H~indol-5~-yhcyclohexylamino)-N-
methylacetamide (166-167); 0-(3-isopropyl-5-(4-methoxycyelohexyl}-1H-indol-2-v1)-8-
methyl-[1,2 4}triazolo] 1,5-a] pyndine (168); 4-(2-(2,6-dimethylpyridin-4-yi)-3-isopropyl-
1H-indol-5-v1} cyclohexanone (169-170}); 4-(2-(2,6-dumethylpyridin-4-y1}-3-isopropyl-1H-
indol-5-ylcyclohexanol (171-172); 4-(3-isopropyl-2-(2-methylpyridin-4-y)-1 H-indol-5-
ylcyclohexan-1-ol (173-174); 4-(2-(2,6-dimethylpyridin-4-v1)-3-isopropyl-1H-indol-5-y1}-1-
(trifluoro methylicyclohexanol (175); 1-(4-(2-(2,6-dimethyipynidin-4-y1}-3-isopropyl- 1 H-
indol-5-ylyeyclohexyl)-N, N-dimethylmethanamine (176); 2-({(4-(3-1sopropyl-2-(8-methyl-
[1,2,4]triazolo[1,5-alpyridin-6-y1)-1H-indol-5-ylcvclohexyl (methyJaming 3-N,N-
dimethylacetaroide (177-178); 2-((4-(2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-1H-indol-5-
ylicyclohexyl) amino)-N-methviacetamide (179-180); 6-(3-isopropyl-5-(piperidin-3-yl}-1H-
indol-2-y1)-8-methoxy-{ 1,2, 4}triazolof 1,5-a} pyridine (181); 6-(3-isopropyl-5-(piperidin-3-
yi)-1H-indol-2-y1)-8-methoxy-{1,2,4 ltriazolo[1,5-alpyridine (182-183); 3-isopropyl-2-(2-
methylpyridin-4-y1}-5-(piperidin-3-y1}- 1 H-indole (184-185); 2-(2,6-dimethylpyridin-4-y1)-3-
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isopropyl-5-(piperidin-3-yl}-1H-indole (186-187); 6-(3-1sopropyl-S-(piperidin-3-yi}-1H-
indol-2-y1)-5-methyl-[ 1,2 4}triazolof 1, 5-alpyridine (188}; 6-(3-1sopropyl-3-(piperidin-3-yi)-
tH-indol-2-y1)-7 &-dimethyl-{1,2 4]triazolo| 1,5-alpyridinev (189-190}; 2-(dimethylamino)-1-
(3-(3-1sopropyl-2-(8-methoxy-[1,2 4 triazolo| 1,5-alpyridin-6-y1}-1H-1ndol-5-ypiperidin- 1 -
ylethan-1-one (192); 1-(3-(2-(7 8-dimethyl-{1,2,4}triazolof 1, 5-alpyridin-6-y1)}-3-tsopropyl-
1H-indol-5-yDpiperidin-1-y1}-2-{dimethylamino)ethan-I-one {193); (3-(3-isopropyi-2-(8-
methoxy-[1,2,4}triazolol 1, 5-ajpyridin-6-yi)- 1H-indol-3~-yDpiperidin-1-yD){ I -methylpipendin-
4-yDmethanone (194); 1-(3-(2-(3,4-dimethoxypheny!}-3-isopropyl-1H-indol-5-yDpiperidin-
-yD-2-(dimethylaminojethan-1-one (195); 1-(3-(2-(2,6-dimethylpyridin-4-y1}-3-isopropyl-
IH-indol-S-yD)piperidin-1-y}}-2~-morpholinoethan-1-one (196-197); (3-(2-(2,6-~
dimethylpyridin-4-y1}-3-isopropyl- 1 H-indol-S-yipiperidin- 1-y1}(2,2,3,3-
tetramethyleyclopropylmethanone (198, 200); (3-(2-(2,6-dimethylpyridin-4-yi)-3-isopropyl-
[H-indol-S-vhpiperidin-1-y1 ) 1-methylcyclopropylimethanone (199, 201-202); (3-(2-(2,6-
dimethylpyridin-4-y1)-3-isopropyl- 1 H-indol-5-yDpiperidin-1-yD(3-methyloxetan-3-
vl)methanone (203-204); 1-(3-(2-(2,6-dimethylpyridin-4-y1}-3-isopropyl-1H-indol-5-
yhpiperidin-1-yh-2-methoxyethan-1-one (205, 207-208); 1-(3~-(2-(2 6-dimethylpyridin-4-y1}-
3-isopropyi-1H-indol-5-yhpiperidin-1-yl)-Z-ethyilbutan-1-one (2006, 209}; 1-(3-(2-(2,6-
dimethylpyridin-4-y1)-3-isopropyl-1H-indol-5-yDpiperidin- 1 -y1}-2 2-dimethylpropan-1-one
{210}, 1-(3-(3-isopropyi-2-(8-methoxy-{1,2,41triazolo1,5-alpyridin-6-y1}- 1 H-indol-5-y1}
pipenidin-I-yD-2-(methylaminojethan-1-one (211); 1-(3-(3-1s0propyl-2-(8-methoxy-
[1,2,4triazolol1,5-alpyridin-6-y1)-1H-indol-5-yDipiperidin-1-y1}-2-(methylaminojethan-1 -
one (212}, 1-(3-(2«(7 8-dimethyl-[ 1,2 4itriazolo[ 1, 5-alpyndin-6-y1)-3-1sopropyl- 1H-indol-5-
yDpiperidin-1-y1)-2~(methylamino)ethan-1-one (213-214); azetidin-3-y1(3-(2-(2,6-
dimethyipyridin-4-y1}-3-isopropyl- 1 H-indol-5-yipiperidin-1-yDmethanone (215}; (28)-1-(3-
(2-(2,6-dirnethylpyridin-4-y1)-3-isopropyl- 1 H-indol-5-yDpiperidin-1-y1)-2-
(methylamino)propan-1-one (216, 219); (ZR}-1-(3-(2-(2,6-dimethylpyridin-4-y1)-3-
isopropyl-1H-indol-S-yhpiperidin-1-y1}-2-(methylanuinojpropan-1-one (217, 221}); ((S)-
azetidin-2-y}3-(2-(2,6-dimethylipyridin-4-y}-3-tsopropyl-1H~indol-S-y1)piperidin-1-
yDmethanone (218, 220); 2-(3-(3-1sopropyl-2-(8-methoxy-{ 1,2 4]triazolo[1,5-alpyridin-6-y1)-
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methoxy-[1,2,4ltriazolof 1 5-alpyridin-6-yi)- 1H-indol-5-yDpiperidin-1-y1)-N-
methylacetamide (223, 228); 2-(3-(3-isopropy!-2-(8-methoxy-[1,2,4]triazolo]1,5-alpyridin-6-
y1}-1H-indol-S-vlpiperidin-1-y1}-N N-dimethylacetamide (224); 2-(3-(3-isopropyi-2-(8-
methoxy-[1,2,4}trtazolof 1,5-alpyridin-6-yi)-1H-indol-S-ypipertdin-1-yljacetamide (225,
229, 234y, 2-(3-(2-(7 8-dimethyi-[1,2 4 triazolo[ 1, 5-a]pyridin-0-yl}-3-isopropyl-1H-indol-5-
yhpiperidin-1-yh-N, N-dimethylacetamide (226, 230); 2-(3~(2-(3,4~-dimethoxyphenyl}-3-
isopropyl-1H-indol-5-yDpiperidin-1-v1)-N, N-dimethylacetamide (227); 2-(3-(2-(7,8~
dimethyl-{1,2.4}triazolo[1, 5~-alpyridin-6-y1)-3-isopropyl- 1 H-indol-5-yDpiperidin-1-y1}-N-
methylacetamide (231-232); 2-(3-2-(2,6-dimethylpyridin-4-y1}-3-isopropyl-1H-indol-5-
yDpiperidin-1-y)-N, N-dimethylacetamide (233, 235); 6-(3-isopropyl-5-(1-
isopropylpiperidin-3-y1}-1H-indol-2-y1}-8-methoxy-{ 1,2, 4 triazolol 1, S-alpyridine (236); 6-
(3-1sopropyl-5-(1-{oxetan-3-ypiperidin-3-yl}-1H-indol-2-y1}-8-methoxy-[ 1,2 4 Jtriazolo[ 1,5~
ajpyridine (237, 240, 242-243); 6-(3-isopropyl-S-(1-methylpipendin-3-y- I H-indol-2-y1)-8-
methoxy-[1,2,4}triazolof 1,5-alpyridine (238, 241); 6-(3-isopropyl-5-(1-isopropylpiperidin-3-
y-1H-indol-2-y1)-8-raethoxy-{ 1,2 4 Jtriazolo] 1, 5-alpyridine (239); 6-(3-isopropyl-S-(1-
(tetrahydro-2H-pyran-4-ylipiperidin-3-yl}-1H-indol-2-y1}-8-methoxy-{ 1 2 4 Jtriazolof1,5-
alpyridine (244); 2-(2,6-dimethylpyridin-4-yi}-3-isopropyl-5-( 1 -isopropyl-{ 1 4"-bipiperidin}-
3-yh-1H-indole (245}, 2-(2 6-dimethylpyridin-4-y1}-3-isopropyl-5-(1-((Z-methyi-1H-
imidazol-4-yhmethylpiperidin-3-vl)- 1 H-indole (246-247); 1-(3-(3-isopropyl-2-(8-methoxy-
[1,2,4triazolol1,5-alpyridin-6-y1)- 1 H-indol-5-yDipiperidin-1-y1}-2-methylpropan-2-of (248);
6-(3-1sopropyl-5-(1-(tetrahydro-2H-pyran-4-yhpiperidin-3-y1)-1H-indol-2-y1)-8-methoxy -

(1.2, 41tnazolo]1,5-alpynidine (249, 1-(3-(2-(7,8-dimethyl-[1,2, 4 triazolo]1,5-ajpyridin-6-
v1)-3-isopropyi-1H-indol-5-yDpiperidin-1-y1}-2-methyipropan-2-ol (250}; 6-(3-isopropyl-5-
{(1-(2-methoxyethyDpipenidin-3-yD- 1 H-indol-2-y)-8-raethoxy-{ 1,2,4] triazolo[1,S-alpyridine
(251); 6-(3-isopropyl-5-(1-(2Z-methoxyethylypiperidin-3-yl}-1 H-indol-2-y1}-8-methoxy-
[1,2,4triazolof1,S-alpyrdine (252); 6-(3-1sopropyl-5-(1-(2-(methylsulfonyhethyDpiperidin-
3~-yh-1H-indol-2-y1}-8-methoxy-[1,2,4ltriazolof 1,5-alpyridine (253); 2-(3-(2-(3.,4-
dimethoxyphenyl)-3-isopropyl-1H-indol-5-yDpiperidin-1-yi)-N-methylethanamine (254); 2-
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{3-(3-tsopropyl-2-(2-methylpyridin-4-yi}-1 H-indol-5-yipiperidin-1-y1}-N-methylethan-1-
amine (255-256); 6-(5-(azetidin-3-y1}-3-1sopropyl- 1 H-indol-2-y1}-8-methyl-[1,2 4 }triazolo
[1,5-alpyridine (257); 6-(5-(azetidin-3~y[}-3-isopropyl-1H-indol-2-y1)-&-methoxy-
[1,2,4triazolof1,S-alpyridine (258); S-(azetidin-3-y1}-2-(2,6-dimethylpyridin-4-y1}-3-
isopropyl-1H-indole (259); 2-(3-(3-1sopropyl-2-(8-methyl-[ 1,2, 4 ftriazolo] 1,5-alpyridin-6-y1}-
1H-indol-5-yDazetidin-1-y1)-N-methylacetamide (260}, 2-(3-(3-isopropyl-2-(8-methyi-

11,2 4ltnazolo[1,5-alpyndin-6-y)-1H-indol-5~-yhazetidin-1-y)-N N-dimethylacetamide
(261); 2-(3-(3-1sopropyi-2-(8-methoxy-{1,2,4ltriazolof1,5-alpyridin-6-yi)-1H-indol-5-
yhazetidin-1-y1)}-N,N-dirnethylacetamide (262); 2-(3-(3-isopropyl-2-(8-methoxy-
[1,2,41triazolof1,5-alpyridin-6-y1}-1H-indol-5-yl}azetidin-1-y}}-N-methylacetamide (263); 6-
(3-1s0propyl-S-{1-(2-(methylsulfonyl)ethyjazetidin-3-y1}- 1 H-indol-2-y1}-8-methyl-
[1,2,4triazolof1,5-alpyridine (264); 6-(3-isopropyl-5-(1-(Z-{methylsulfonyhethyl)azetidin-3-
y1}-1H-indol-2-v1}-8-methoxy-{ 1,2 4]triazolo{ 1,5-alpyridine (265); 2-(dimethylamino}-1-(3-
(3-isopropyl-2-(8-methyl-[ 1,2 4tniazolo[1,5-a] pyridin-6-yi)- 1 H-indol-5-yDazetidin-1-
vl)ethan-1-one (266); 1-(3-(3-isopropyl-2-(8-methyl-{1,2 4}triazolof 1,5-a]pyridin-6-yi}-1H-
indol-S-yhazetidin-1-y1}-2-(methylamino)ethan-1-one (267); 1-(3-(3-isopropyl-2-(8-
methoxy-[1,2 41triazolo[ 1, 5-alpyridin-6-yi)-1H-indol-5-yljazetidin-1-yi}-2-
(methylaminojethan-1-one (268); 6-(5-(1-(2,2-dimethyitetrahydro-2H-pyran-4-ylazetidin-3-
yi)-3-isopropyl-1H-indol-2-y1}-8-methyl-[ 1,2 4ltriazolo{ 1, 5-alpyridine (269); 4-(3-(2-(2,6-
dimethylpyridin-4-y1}-3-isopropyl- 1 H-indol-5-yljazetidin-1-yljtetrahydro-ZH-thiopyran 1,1-
dioxide (270); 6-(3~isopropyl-5-( 1-{oxetan-3-yijazetidin-3~yi)-1H-indol-2-yl}-8-methyl-
[1,2,4triazolof1,S-alpyridine (271); 6-(3-1sopropyl-5-(1-isopropylazetidin-3-yl}- 1H-indol-2-
y1)-8-methoxy-{1,2,4}triazolof 1, 5~-alpyridine (272); 6-(3-isopropyl-5-(1-methylazetidin-3-y1}-
1H-indol-2-y1}-8-methoxy-{1,2 4triazolo] 1,5-alpyridine (273}; 6-(3-1sopropyl-5-(1-(oxetan-
3-yhazetidin-3-y1)}-1H-1ndol-2-y1}-8-methoxy-[1,2, 4 triazolof 1, 5-alpyridine (274); N-
isopropyl-3-(3-isopropyl-2-(8-methoxy-[1,2 4}triazolof 1 5-alpyridin-6-y1}- 1 H-indol-5-y1}-N-
methyleyclopentan-i-amine (275 to 278); 1-(3-(2-(3,4-dimethoxyphenyl)-3-isopropyl-1H-
indol-5-y1)-7-azabicyclo[4.1. 1 joctan-7-y1}-2-{dimethylaminojethanone (279); 1-(3-(2-(3,4-

dimethoxyphenyl)-3-1sopropyl-1H-indol-5-y1}-7-azabicyclo{4.1 1joctan-7-y1)-2-
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{dimethylamino)ethanone (280}); 2-(3-isopropyl-2-(8-methyl-{1,2 4]triazolo[1,5-a]pyridin-6-
y1)-1H-indol-5-yDmorpholine (281); 2-(3-isopropyl-2-(§-methyl-{1,2 4}triazolof 1,5-
alpyridin-6-yi}-1H-tndol-5-yimorpholine (282-283); 2-(3-isopropy!-2-(8-methoxy-
[1,2,4triazolol1,S-alpyrdin-6-v1}-1H-indol-S-yhmorpholine (284-285}; 2-(2-(7 8-dimethyl-
[1,2,4triazolo]1,S-alpyridin-6-y1}-3-isopropyl-1H-indol-S-ymorpholine (286-288); 2-(3-
isopropyl-2-(8-methyl-[1,2 4]triazolo[ 1, 5-a]pyridin-6-y1}- 1 H-indol-5-y1}-4-(oxetan-3-
yhmorpholine (289); 2-(3-isopropyl-2~-(§-methyl-[1,2 4ltriazolof 1,5-alpyridin-6-y1}-1H-
indol-5-y1}-4-(oxetan-3-yDmorpholine (290); 2-(3-isopropyl-2-(8-methyl-{1,2,4 {triazolo[1,5-
ajpyridin-6-y)-1H-~indol-5-y1}-4-((G-methyloxetan-3-ymethyDmorpholine (291-292); 2-(3-
isopropyl-2-(&-methyl-[1,2 4 jtriazolof 1, 5-alpyridin-6-y1}- T H-indol-5-y1}-4-
methylmorpholine (293, 296-297); 4-isopropyl-2-(3-isopropyl-2-(8-methyl-
[1,2,4ltriazolo[1,5-alpyridin-6-y1}-1H-indol-5-ylymorpholine (294-295, 298); 2-(3-isopropyl-
2-(8-methyl-{1,2 41triazolo{ 1,5-alpyridin-6-yi)-1H-indol-5-y1}-4-methylmorpholine (297); 2-
(3-isopropyl-2-(8-methoxy-{ 1,2 4}triazolo[ 1, 5-ajpyridin-6-y1}- 1 H-indol-5-yl)-4-
methylmorpholine (299, 301); 4-isopropyl-2-(3-isopropyl-2-(8-methoxy-[1,2 4]triazolof1,5-
alpyridin-6-y1)-1H-indol-S-yhmorpholine (300, 302); 2-(2-(2,6-dirnethylpyridin~-4-y1)-3-
isopropyi-1H-indol-5-yl)}-4-tsopropylmorpholine (303, 305}); 2-(2-(2,6-dimethylpyridin-4-y1}-
3-isopropyl- 1 H-indol-S-yI)-4-(oxetan-3-ylmorpholine (304); 2-(2-(3-isopropyl-2-(8-methyl-
[1,2,4triazolo]1,5-alpyridin-6-y1}-1H~indol-5~-yDmorpholino)}-N, N-dimethylacetamide {306);
2-(2-(3-1sopropyl-2-(8-methyl-[1,2 4}tnazolof 1, 5-alpyridin-6-yl}-1H-indol-5-
yhmorpholino}-N-methylacetamide (307, 3173, 2-(2-(3-isopropyi-2-(8-methyl-
[1,2,4triazolof1,S-alpyrdin-6-vI)-1H-indol-S-yhmorpholino}-N,N-dimethylacetamide (308,
316); 2-(2-(3-isopropyl-2-(B-methoxy-{1,2 4 {triazolof 1, 5-alpyridin-6-y1}-1H-indol-5-
[1,2,4}triazotol 1, 5-ajpyridin-6-yh)- 1 H-indol-5-yDmorpholino)-N-methylacetamide (310,
315); 2-(2-(2-(7 8-dimethyl-{1,2,4ltriazolo1,5-alpyridin-6-yl)-3-tsopropyi-1H-indol-5-
ylymorpholino}-N-methylacetamide (311, 313); 2-(2-(2-(7 8-dimethyl-[ 1,2 4 triazolo[ 1,5~
alpyridin-6-yt}-3-isopropyl-1H-indol-5-yimorpholino)-N,N-dimethylacetamide (312, 321);

2-(2-(3-1sopropyl-2-(8-methyl-[1,2 4}tnazolof 1, 5-alpyridin-6-yl}-1H-indol-5-
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v)morpholincacetamide (318); 2-(2-(2-(7,8-dimethyl-[1,2 4}triazolof 1, 5-alpyridin-6-v1)-3-
isopropyl- 1 H-indol-5-ylimorpholincjacetamide (3 19-320}; 2-(2-(2-(2,6-dimethylpyridin-4-
y13-3-isopropyl-1H-indol-5-yDimorpholino}-N,N-dimethylacetamide (322, 326}, 2-{(2-(2-(2,6-
dimethylpyridin-4-y1)-3-isopropyl-1H-indol-5-yDmorpholino)-N-methylacetamide
{323,325}, 2-(2-(2-(2 6-dimethylpyridin-4-y1}-3-isopropyl-1H-indo}-5-
vDmorpholincjacetamide (324, 327); 2-(dimethylamino}-1-(2-(3-isopropyl-2-(8-methyl-
[1,2,4}triazolol 1,5-a] pynidin-6-y1)-1H~ndol - -Vi)morpholmo)cthan@m (328}, 1-(2-(2~(7.8-
dimethyl-[1,2 4}triazolof1, S-alpyridin-6-yl}-3-isopropyl- 1H-indol-5-ylymorpholino}-2-
{(dimethylamino)ethan-1-one (329-330); 2-(dimethylamino}~1-(2-(3-1sopropy!-2-(8-methyl-
[1,2,4triazolof1,S-alpyridin-6-v1}-1H-indol-5-yI}morpholino)ethan-1-one (331); 2-
{dimethylamino)-1-(2-(3-isopropyl-2-(8-methoxy-{1,2 4 Jtriazolof 1, 5-alpyridin-6-y1)- 1 H-
indol-S-ylmorpholino)ethan-1-one (332, 334); 2-(diethylamino)-1-(2-(3-isopropy!-2-(8-
methoxy-[1,2 4}triazolo] 1, 5-ajpyridin-6-yi}-1H-indol-S-yDmorpholino)ethan-1-one (333); 2-
{(dimethylamino)-1-(2-(2-(2,6-dimethylpyridin-4-y1)-3-isopropyi- 1 H-indol-5-
vDmorpholincjethan-1-one (335-336}; 1-(2-(3-isopropyl-2-(8-methyl-[1,2 4]triazolof 1,5~
alpyridin-6-y1)-1H-indol-S-yhmorpholino)-2-(methylamino)ethanone (337); 1-(2-(3-
isopropyl-2-(8-methyl-[1,2 4 ltriazolof 1,5-a]pyridin-6-y1}-1H-indol-5-ymorpholine)-2-
{methylaminojethan-1-one (338); -(2-(3-isopropyl-2-(8-methoxy-{ 1,2, 4}triazolof 1, 5-
alpyridin-6-yh-1H-indol-5-yDmorpholino)-2-(methylamino)ethan-1-one (339, 342}, 1-(2-(2-
(7,8-dimethyl-{1,2 4}triazolo[ 1, 5-alpyridin-6-y1)-3-isopropyl-1H-indol-5-yDmorpholino)-2-
{methylaminojethan-1-one (340-341); 2-(3-isopropyl-2-(8~-methyl-[1,2,4triazolo{1,5-
alpyridin-6-y}-1H-indol-5-y1}-4-(2-(methylsultfonylethyDmorpholine (343}, 2-(3-isopropyl-
2-(8-methyl-[1,2 4ltnazolof 1,5-alpyridin-6-y1)-1H-indol-S-y1}-4-(2-
{methylsulfonyl)ethyymorpholine (344}; 2-(3-isopropy!-2-(8-methoxy-[1,2,4]triazolof 1,5~
alpyridin-6-y1}-1H-indol-5-y1}-4-(2-methoxyethyDmorpholine (345), 2-(2-(7 8-dimethyl-
[1,2.4%triazolof1,5-alpyridin-6G-yi}-3-isopropyi-1H-indol-5-y1}-4-(2-
(methylsulfonylethyymorpholine (346-347); 2-(3-isopropyl-2-(8-methyl-[ 1,2 4 ltriazolof 1,5~
alpyridin-6-y)-1H-indol-5-y1}-4-(2-methoxyethyhmorpholine (348-350); 2-(2-(2,6~
dimethylpyridin-4-y1}-3-isopropyl- 1 H-indol-5-y1}-4-(2-{methylsulfonyiethyl)morpholine
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{351, 353}, 2-(2-(2,6-dimethylpyridin-4-yi}-3-isopropyl-1H-indol-5-y 1 }-4-(2-
methoxyethylmorpholine (352, 354); 1-(2-(3-isopropyl-2-(8-methyl-{ 1,2 4]tnazolo{1,5-
alpyridin-6-y1}-1H-tndol-5-ylimorpholino}-2-methylpropan-2-ol (355}, 1-(2-(3-1sopropyl-2-
(8-methyl-[1,2,4ltriazolof1,5-alpyridin-6-y1)-1H-indol-5-yDmorpholino}-2-methylpropan-2-
ol (356); 1-(2-(2-(2,6-dimethylpyridin-4-y1}-3-isopropyl-1H-indol-5-yhmorpholino}-2-
methylpropan-2-ol (357-358); 2-(ethyl{methyl}amino}-1-{2-(3-isopropyi-2-(8-methoxy-

(1,2, 4triazolo [1,S-alpyridin-6-y1)- 1H~ndol-S-yDmorpholinojethanone (359); 2-(1,1-
dipxidothiomorpholing}-1-(2-(3-1sopropyl-2-(8-methoxy-{ 1,2 4 triazolo[ 1, 5-a]pyridin-6-y1}-
H-indol-S-yDmorpholinojethan-1-one (360); 1-(2-(3-isopropyl-2~(§-methoxy-
[1,2,4triazolof1,5-alpyridin-6-y1}-1H-indol-S-yDmorpholine)-2-((3-methyloxetan-3-
yhaminojethan-1-one (361); 3-(2-(2,6-dimethylpyridin-4-y1)-3-isopropyl- 1 H-indol-5-
yhguinuchidine (362-363); 3-(3-isopropyl-2-{&-methyl-[1,2 4 }triazolo[ 1,5-alpyridin-6-y1}-
[H-indol-S-vhyquinuclidine (364-365); 8-(2-(2,6-dimethylpyridin-4-y1}-3-isopropyl-1H-
indol-5-y1)-1,3-diazaspirof4 Sldecane-2,4-dione (366); 2-(3-1sopropyl-2-(8-methyi-
[1,2,4}triazolof1,5-alpyridin-6-y1}-1H-indol-5-y1}-5,5-dimethylmorpholine (367); 2-(3-
isopropyl-2-(8-methoxy-{1,2 4 {triazolo[ 1,5-alpyridin-6-y1}- 1 H-indol-5-y1)-5,5-
dimethylmorpholine (368-369); 2-(2-(7,8-dimethyl-{1,2 4}triazolo[ 1,5-alpyridin-6-yi}-3-
isopropyl-1H-indol-5-y1)-5, 5-dimethylmorpholine (370-371}; 2-{(dimethylamino}-1-(2-(3-
isopropyl-2-(&-methyl-[1,2 4 jtriazolof 1, 5-alpyridin-6-y1 - 1 H-indol-5-y1}3-5,5-
dimethylmorpholinojethanone (372-373); 2-{dimethylamino)-1-(2-(3-isopropyl-2-(8-
methoxy-[1,2,4}triazolo{ 1,5-alpyridin-6-yi)-1H-indol-5-y1)-5,5~-dimethylmorpholinojethan-1-
one (374}; 2-(3-isopropyl-2-(8-methyl-{ 1,2 4]triazolo] 1,5-alpyridin-6-y1)- 1 H-indol-5-y1)-
4,5,5-trimethylmorpholine (375-376); 2-(3-1sopropyl-2-(8-methoxy-[1,2,4}triazolo[1,5-
alpyridin-0-yi}-1H-indol-5-y1)-4,5, 5-trimethylmorpholine (377}; 2-(3-isopropy!-2-(8-
methoxy-[1,2,4}triazolo] 1, 5-ajpyridin-6-yi)-1H~indol-5-y1)-5,5~-dimethyl-4-(oxetan-3-
ylymorpholine (378); 2-(2-(3-isopropyl-2-(8-methyl-{1,2 4}tnazole[1,5-alpyridin-6-y1)-1H-
indol-5-y1}-5,5-dimethylmorpholino}-N, N-dimethylacetamide (379-380); 2-(3-isopropyl-2-
{8-methyl-[1,2,4}triazolof 1,5-alpyridin-6-y13-1 H-tndol-5-y13-5,5-dimethyl-4-(2-
{methylsulfonyl)ethyDmorpholine (381, 384); 2-(3-isopropyl-2-(8-methyl-[1,2 4]triazolo[1,5-
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alpyridin-0-yi}-1H-indol-5-y)-4-(2-methoxyethyl)-5,5-dimethvimorpholine (382-382}); 1-(2-
(3-1s0propyl-2-{8-methyl-[ 1,2 4}triazolof |, 5-alpyridin-6-y1)}- 1 H-indol-5-y1}-55-
dimethylmorpholino)-2-methylpropan-2-of (385}, 2-(2-(2-(7 8-dimethyl-{1,2 4]triazolof 1,5~
alpyridin-6-y1}-3-isopropyl-1 H-indol-5-y1}-5 S-dimethylmorpholine)-N,N-
dimethylacetamide (386-387); 2-(2-(2-(7,8-dimethyi-[ 1,2 41iriazolo] 1, 5-alpyridin-6-yi)-3-
isopropyl-1H-indol-5-y1}-5 S-dimethylmorpholino)-N-methylacetamide (388-389); 2-(3.4-
dimethoxyphenyl)-3-ethyl-5-{[S-(propan-2-yi}-octahydropyrrolo|3,4-clpyrrol-2-ylimethyl } -
IH-indole (390); 2-(3,4-dimethoxyphenyl}-3-ethyl-5-((hexahydropvrrolo[3,4-clpyrrol-2(1H)-
ylmethyD-1H-indole (391); 2-(3,4-dimethoxyphenyl)-3-ethyl-5-{[S-(propan-2-yi)-
octahydropyrrolo [3,4-clpyrrol-2-yl]methyl }-1H-indole (392); 2-(2,6-dimethylpyridin-4-yl)-
S-[2-(morpholin-4-yDethyl}-3-(propan-2-vl}- 1 H-indole (393); [3-ethyl-2-(2-methylpyridin-4-
yh-1H-indol-5-ylimethanamine (394); 3-(dimethvlamino}-N-{[3-ethy{-2-(Z-methylpyridin-4-
y1}-1H-indol-S-vljmethyl }propanamide (395); 5-[(1-benzylpyrrolidin-2-yhmethyl}-2-{8-
methyl-{1,2 4jtriazolol 1,5-ajpynidin-6-yl }-3-(propan-2-yl}- 1H-indole (396-397); 2-{8-
methyl-[1,2 4}triazolof 1,5-alpyridin-6-yi }-3-(propan-2-y}-5-[{pyrrolidin-2-v1) methyl]-1H-
indole (398); S-[{azetidin-3-yDmethyl}-2-{7 8-dimethyl-[1,2 4 Htriazolof 1,5-alpyridin-6-yl }-
3-(propan-2-yi}-1H-indole (399); 2-{3-[(2-{7,8-dimethyl-{1,2 4{triazolo[1,5-a]pyridin-6-y1}-
3-(propan-2-v1}-1H-indol-S-vyhimethyljazetidin- -yl } -N N-dimethylacetanmide (400); 4-(2-(2-
{2, 6-dimethylpyridin-4-y1)-3-isopropyl-1H-indol-5-yhethyhthiomorpholine 1,1-dioxide
(401}, 5-(5-(2-(1,1-dioxidothiomorpholino)ethyl)-3-isopropyl-1H-indol-2-y1)-1,3-
dimethylpyridin-2{1H}-one (402); 5-(3-isopropyl-5-(2-morpholinoethyl}-1H-1ndol-2-y1}-1,3-
dimethylpyridin-2{1H)-one (403); 5-(5-(2-(3,3-difluoropiperidin- I -yDethyl}-3-isopropyl- 1 H-
indol-2-y1)-1,3-dimethylpyridin-2(1 H)-one (404}, 5-(3-isopropyl-5-(2-(pyrrolidin-1-
vlethyl}-1H-indol-2-yi}-1,3-dimethylpyridin-2(1H}-one (405); 5-(5-(2-(3-flucropiperidin-1-
yhethyl)-3-isopropyl-1H-indol-2-y1}-1,3-dimethylpyndin-2(1H}-one (406); 5~(5-(2-(4-
fluoropiperidin-1-yliethyl}-3-isopropyl-1H-indol-2-yi)-1,3-dimethylpyridin-2( 1H}-one (407};
(S)-5-(5-(2-(3-fluoropyrrolidin-1-ylethyi}-3-isopropyl-1H-indol-2-v1)-1,3-dimethylpyridin-
2{1H)-one (408); 5-(3-isopropyl-5-(2-(piperidin-1-ylethy}}- 1 H-indol-2-y1}-1,3-
dimethylpyridin-2( iH}-one (409}, (R)-5-(5-(2-(3-fluoropyrrolidin- 1 -yl)ethyly-3-isopropyl-
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1H-indol-2-v1)-1,3-dimethylpyridin-2{ 1 H}-one (410}); 4-(2-(3-isopropyl-2-(8-methoxy-
[1,2,4ltriazolof 1, 5-alpyridin-6-y1)- 1 H-indol-5-yDethyimorpholine (411); 6-(3-isopropyl-5-
(2-(piperidin-1-yhethyl)-1H-indol-2-y[}-8-methoxy-[1,2,4 triazolo{1,5-alpyridine (412); 6~
(3-1sopropyl-5-(2-(4-methylpiperazin-1-yhethyl)- 1 H-indol-2-y1}-8-methoxy -
[1,2,4triazolof1,5-alpyridine (413}, 6-(3-isopropyl-5-(2-(pyrrolidin-1-yDethyi}- 1 H-indol-2-
vi)-8-methoxy-{1,2,4triazolof 1,5-alpyridine (414); 5-(5-((1-{dimethylglvcylazetidin-3-
yhmethyl)-3-isopropyl-1H-indol-2-y1}-1,3 4-trimethylpyridin-2(1H)-one (415), 5-(3-
isopropyl-5-({(1-(tetrahydro-2H-pyran-4-yiazetidin-3-yymethyi }-1H-indol-2-yl}-1,3 4-
trimethylpyridin-2{1H}~one (416); 5-(S~(azetidin-3-ylmethy1)-3-1sopropyl- 1 H-indol-2-yi)-

1,3, 4-trimethylpyridin-2(1H}-one (417}, 5-(3-isopropyl-5-((1-{2-
{methylsulfonyljethyDazetidin-3-yDmethyl)-1H-1ndol-2-y1)-1,3 4-trimethylpyridin-2{ 1 H}-
one {418}, 2-(3 4-dimethoxyphenyl)-3-ethyi-5-(pyrrolidin-2-ylmethyl}-1H-indole (419); 3-
ethyl-2-(2-methylpyridin-4-y1}-5-(pyrrolidin-2-ylmethyl)-1H-indole (420); 4-(3-1sopropyl-5-
(2-(piperidin-4-yhethyl)-1H-indol-2-y1)-1H-pyrazolo[3,4-blpyridine (421); (E)-4-(3-
isopropyl-5-(2-(piperidin-4-yvinyl)-1H-indol-2-y1}-1H-pyrazolof 3,4-blpyridine (422}; 4-(3-
1sopropyl-5-(1-(piperidin-4-yhethyl)}-1H-indol-2-y1}-1H-~pyrazolo{3,4-blpyridine (423); 4-(3-
isopropyl-S-(piperidin-4-vimethyl)-1H-indol-2-y1}- 1H-pyrazolo[3 4-b]pyridine (424); 6-(3-
isopropyl-5-((1-(tetrahydro-2H-pyran-4-yDpyrrolidin-2-yDmethy}- | H-indol-2-v1}-8-methyl-
[1.2,4}triazolo[1,5-alpyridine (425); 2-(2-((3-1sopropyl-2-(8-methyl-[1,2 4}triazolof1,5-
alpyridin-6-yl}-1H-indol-5-ylmethy Dpyrrolidin-1-y1)-N, N-dimethylacetamide (426); 6-(3-
isopropyt-5-((1-(oxetan-3-yhpyrrolidin-2-vDmethyl - 1 H-indol-2-y1)-7 &-dimethyl-
[1,2,4triazolo[4,3-alpyridine (427); 6-(3-isopropyl-5-((1-(2-
{methylsulfonylethyDpyrrolidin-2-yDmethyl)- 1H-indol-2~-y1}-7 8-dimethyi-
[1,2,4}triazolo[4,3-alpyridine {428}; 6-(3-isopropyl-5-({1-(tetrahydro-2H-pyran-4-
yhpyrrolidin-2-yhmethyl)-1H-indol-2-y1}-7, 8-dimethyli-[ 1,2 4 ir1azolof 4, 3-alpyridine (429);
6-(5-(azetidin-3-ylmethyl}-3-isopropyl-1H-indol-2-y1}-8-methoxy-[ 1,2,4}triazolo{ 1,5~
alpyridine (430); 6-(3-1sopropyl-3-((1-(2-(methylsulfonyliethyhazetidin-3-yymethyl)- 1H-
indol-2-y1)}-8-methoxy-{ 1,2, 4}triazolof 1,5-alpyridine (431); 2-(3~((3-isopropyl-2-{(&-methoxy-

[1,2,41tnazolo 1, 5-alpyridin-6-y1)-1H-indol-5-ylmethylazetidin- 1 -yhacetonitrile (432); 6-
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{3-1sopropvl-5-{{1-isopropylazetidin-3-ylymethyl}- 1 H-indol-2-y1}-8-methoxy -

[1,2, 4 triazolof 1,5-alpyridine (433}); 2-(dimethylamino)-1-(3-((3-isopropyl-2-(8-methoxy-

[1,2, 4ltriazolol1,5-ajpyridin-6-y1)-1H-indol-5-ylimethyl}azetidin-1-ylethan-1-one (434); 6-
(3-1sopropyl-5-{(1-isopropylazetidin-3-ylmethyl)-1H-indol-2-y1)-7 8-dimethyl-
[1.2,4}triazolo[1,S-alpyridine (435); 1-(3-((2-(7,8-dimethyl-[1,2,4}triazolo[1,5-alpyridin-6-
yi)-3-isopropyl-1H-indol-5-yDmethylyazetidin-1-y1)-2-(dimethylaminojethan-1-one (436); 6-
(3-130propyl-5-{(1-(2-(methylsutfonybhethyDazetidin-3~-yDmethy - 1H-indol-2-y1)-7 8-
dimethyl-[1,2 4}triazolof1,5-alpyridine (437); 6-(3-isopropyl-5-(2Z-(1-methylazetidin-3-
yhethyly-1H-indol-2-y1)-8-methoxy-[1,2,4friazolof 1,5-alpyridine (438); 2-(dimethylamino)-
1-(3-(2-(3-isopropyl-2-(8-methoxy-{ 1,2, 4 triazolof 1, 5-alpyridin-0-y)~1 H-indo}-5-
yvhethylazetidin-1-yljethan-1-one (439}; 6-(5-(2-(azetidin-3-yl)ethyl}-3-isopropyl-1H-indol-
2-y1}-8-methoxy-[1,2,4 trtazolo]1,5-alpyridine {(440); 1-(3-(2-(3-isopropy!l-2~(8-methoxy-
[1,2,4}triazolof1,S-alpyridin-6-vl)-1H-indol-S-yhethyhazetidin- I -y}-2-methylpropan-2-ol
(441); 4-(3-isopropyl-53-((4-methylpiperazin-1-yDrmethyl)-1H-indeol-2-y1-1H-pyrazolof 3,4~
blipyrndine (442); 4-(3-isopropyl-5-(piperidin-1-ylmethy!}-1H-indol-2-y1}-1H-pyrazolof3,4-
blpyridine (443}, N-((3-ethyl-2-(2-methylpyridin-4-y1}-1H-indol-5-ymethyl)-3-(piperidin-
4-yhpropanamide (444), N-{(3-ethyl-2-(2-methylpyridin-4-y1}-1 H-indol-5-
ylmethyDpyrrolidine-3-carboxamide (445}, N-{(3-ethyl-2-(2-methylpyridin-4-yi}-1H-indol-
5-ybymethyl)-1-methylpiperidine-4-carboxamide (446}, N«((3-ethyl-2-(2-methylpyridin-4-yi)-
I H-indol-5-yDmethyi)-7-azaspiro[3 Sinonane-2-carboxamide (447);, N-((3-ethyl-2-(2-
methylpyridin-4-y-1H-indol-5-yymethy! }-4-methylpiperazine-1-carboxamide (448});
piperidin-4-yimethyl ((3-ethyl-2-(2-methylpyridin-4-y1}-1H-indol-5-yDmethylicarbamate
(449}, 4-(2-(3 4~-dimethoxyphenyl)-3-1sopropyl-1H-indol-5-yljey clohexan- L -amine (450); 4-
{2-(3 4-dimethoxyphenyl)-3-isopropyl-1H-indol-5-yv)cyclohexan-1-ol {451-452); (1R,25)-2-
(3-130propyl-2-(2-methyipyridin-4-y-1H-indol-5-y1)-N-(octahy drocyclopentafcipyrrol-4-
ylicyclopropane-1-carboxamide (453, 457); (2,5-diazabicyclof2.2 T theptan-2-yD{((1R,28)-2-
(3-1sopropyl-2-(2-methylpyridin-4-y1}-1H-indol-5-yl ey clopropylimethanone (454);
{hexahvdropyrrolo[3,4-clpyrrol-2(1H)-yD{{(1R,28}-2-(3-1sopropyl-2-{2-methylpyridin-4-y)-
IH-indol-5-yhcyclopropyhmethanone (455); (1R,25)-2-(3-1sopropyl-2-(2-methylpyridin-4-
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vi)-1H-indol-5-v1)}-N~(piperidin-4-vicyclopropane-1-carboxamide (456}, (1R 2R }-2-(3-
isopropyl-2-(2-methylpyndin-4-y}- 1 H-indol-5-y1}-N-( 1 -isopropyipiperidin-4-
ylcyclopropane-1-carboxamide (458); (1R 2R )-2-(3-isopropyl-2-(Z-methylpyridin-4-yi)}-1H-
indol-5-y1}-N-methyl-N-(quinuclidin-2-yljcyclopropane- 1 -carboxamide (459, 463); (1R, ZR}-
2-(3-1sopropyl-2-(2-methylpyridin-4-y)-1H-indol-5-y [-N~{(quinuclidin-2-yljcy clopropane- 1 -
carboxamide (460-461); (1R 2R }-2-(3-isopropyl-2-(Z-methylpyridin-4-y1)-1H-indol-5-y1}-N-
methyl-N-(piperidin-4-ylcyclopropane- I -carboxamide (462); 3-isopropyl-2-(2-
methylpyridin-4-y1}-5-((1R,2R)-2-(pyrrolidin-1-ylmethylcy clopropyl}-1H-indole (464); 5-
(5-(4-(4 4-diftuocropipenidin- 1-yDeyclohexyl)-3-isopropyl-1H-indeol-2-y1)-1,3-
dimethylpyridin-2(1H)-one (465-466); 5-(5~(4-(3,3-difluoropiperidin-1-yi)cyclohexyl}-3-
isopropyl- 1 H-indol-2-y1}-1 3-dimethylpyridin-2{ 1 H)-one (467-468}; 5-cyclohexyl-2-(2,6-
dimethylpyridin-4-yl}-3-isopropyl-1 H-indole (469}, 5-(5-cyciohexyl-3-isopropyl-1H-tndol-2-
y1}-1,3-dimethylpyridin-2(1H}-one (470); 2~(dimethylamino}-N-{(4-(3-isopropyi-2-(1,4,5-
trimethyl-6-oxo-1,6-dihydropyridin-3-yh-1H-indol-5-yheyclohexyhacetamide (471-472); 2-
{{4-(3-isopropyi-2-(1,4,5-trimethyi-6-0x0-1,6-dihydropyridin-3-yi}-1 H-indol-5-
vieyclohexylamino}-N N-dimethylacetamide (473, 479-480); 5-(3-isopropyl-5-(4-{oxetan-
3-ylamino)cyclohexyl)-1H-indol-2-y1)-1,3 4-trimethyipyridin-2( 1 H}-one (474, 477-478); 5-
(5-(4-(dimethylamino)cyclohexyl}-3-1sopropyl- 1 H-indol-2-vi}-1 3 4-trimethylpyridin-2(1H)-
one (475-4763, 5-3-1sopropyl-5-{1-(tetrahydro-2H-pyran-4-yazetidin-3-y1}- 1 H-indol-2-y1}-
1,3, 4-trimethylpyridin-2(1H}-one (481); S-(3-isopropyl-5-(1-isopropylazetidin-3-vi)-1H-
indol-2-y13-1,3 4-trimethylpyndin-2(1H)-one {482); 5-(3-isopropyl-3-{1-(2-
(methylsulfonyliethyhazetidin-3-y1)-1H-1ndol-2-y1}-1,3 4-trimethylpyridin-2( 1 H}-one (483);
5~-(5-(1-(dimethylglycyDazetidin-3-y1)-3~isopropyl-1H-indol-2-y13-1,3 4-trimethylpyridin-
2{1H)-one (484); 5-(3-isopropyl-5-(1-(oxetan-3-ylazetidin-3-yi}-1H-indol-2-y1}-1,3 4~
trimethylpyridin-2(1H)-one (48S5); 5-(5-(azetidin-3-y1}-3-1sopropyl-1H-indol-2-yi}-1,3,4-
trimethylpyridin-2(1H}-one (486}; 5-(3-isopropyl-5-(1-(2-methoxyethyijazetidin-3-yl)-1H-
indol-2-y1}-1,3 4-trimethylpyridin-2( 1 H}-one (487); 5-(3-1sopropyi-S-(1-propylazetidin-3-y1)-
IH-indol-2-v1}-1,3 4-trimethylpyridin-2(1H}-one (488}, 2-(3-(3-isopropyl-2-(1,4,5-trimethy|-
6-oxo-1,6-dihydropyridin-3-y1}-1H-indol-S-yhazetidin-1-y1)-N N-dimethylacetamide (489};
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2-(dimethylamino)}-N-(3-(3-isopropyl-2-(1,4,5-trimethyl-6-ox0-1,6-dihydropyridin-3-yi}-1H-
indol-S-yhcyclobutylacetamide (490-491); 5-(5-(3-aminocyclobutyl}-3-isopropyl-1H-indol-
2-y13-1,3 4-trimethylpyridin-2(1 H)-one (492-493); 5-(3-isopropyl-5-(3~({2-
(methylsulfonylethyhamino)eyclobutyl}-1H-indol-2-y1)-1,3 4-trimethylpyridin-2{1H)-one
{494-495); 5-(3-isopropyl-5-(3-{oxetan-3-vlaminojcyclobutyl}-1 H-indol-2-v1)-1,3 4-
trimethylpyridin-2(1H)-one (496}; 4-(4-(2-(2,6-dimethylpyridin-4-y1)-3-isopropyl-1H-indol-
S-yheyclohexylmorpholine (497-498); 3-chloro-3-(3-isopropyi-S-(1-{{tetrahydrofuran-3-
ylimethyDazetidin-3-yi)-1H-indol-2-y1)-1,4-dimethylpyridin-2(1H)-one (499}, 3-chloro-5-(3-
isopropyl-S-(1~propylazetidin-3-y1}-1H-indol-2-y1)-1,4-dimethylpyridin-2(1H)-one (500); 4-
{5-{azepan-4-vi)-3-isopropyi-1H-~ndol-2-y1}-1H-pyrazolo[3,4-blipyridine (501); 4-(3-
isopropyl-3-(4-(piperidin-4-yloxyjeyciohexyl}-1H-indol-2-v1)- 1 H-pyrazolof3,4-blpyndine
(502); 3-tsopropyl-2-(Z-methylpyridin-4-y1-5-(4-(piperidin-4-yloxyevelohexyl)-1H-indole
(503); 4-(3-isopropyl-5-(4-(pyridin-4-vloxy)cyclohexyl}-1H-indol-2-v1)-1H-pyrazolof 3,4~
blpyridine (504-305); 6-(3-1sopropyl-5-(octahydrocyclopentafclpyrrol-5-y1)-1H-indol-2-y1)-
7,8-dimethyl-{1,2 4]triazolof 1,5-a]pyridine (506); 2-(5-(2-(7 8-dimethyl-{1,2 4}triazolof1,5-
alpyridin-6-y1}-3-isopropyl-1H-indol-5-yhhexabydrocy clopentalclpyrrol-2( 1H)-y1)-N,N-
dimethvlacetamide (507); 6-(3-isopropyl-5-{octahvdrocyclopentafcpyrrol-5-yi}-1H-indol-2-
y1}-8-methoxy-{ 1,2 4ltriazolof |, S-alpyridine (508); 2-(5-(3-1sopropyl-2-(8-methoxy-
[1,2,41triazolo]1,5-alpyridin-6-y1}-1H-indol-S-yl}hexahydrocyclopentalclpyrrol-2(1H)-vi)-
N, N-dimethylacetamide (509); 2-(5-(2-(7 8-dimethyl-[ 1,2 4}triazolof 1, S-alpyridin-6-y1}-3-
isopropyl-1H-indol-S-ylhexahydrocyclopentafclpyrrol-2{1H}-v1}-N-methylacetamide (510);
2-(5-(2-(7 8-dimethyl-[1 2 4}tnazolo[1,S-ajpyridin-6-y1}-3-isopropyl- 1 H-indol-5-
ylhexahydrocyclopentafclpyrrol-2(1H)-vhacetarmde (S11); 2-(5~(2-(7 8-dimethyli-
[1,2,4}triazolo] 1, S-alpyridin-6-y1)-3-isopropyl-1H-indol-S-ylYhexahydrocy clopentafcipyrrol-
2(1H)-yhacetonitrile (512); 6-(3-isopropyl-5-(2-{oxetan-3-yhyoctahydrocyclopentalclpyrrol-
5-y1)-1H-indol-2-y1}-8-methoxy-[1,2,4triazolof 1,5-alpyridine (513}; 6-(3-isopropyl-5-{2-(2-
(methylsulfonylethyhoctahydrocyclopentalcipyrrol-5-y1)- 1 H-indol-2-y1}-7 8-dimethyl-
[1,2,4ltriazolof1,S-alpyridine (514}, 4-(2-(7 8-dimethyl-[1,2 4}triazolo[4,3-alpyridin-6-yi})-3-
isopropyl- 1 H-indol-5-yljcyclohexan-1-amine (§15-516); 2-((4-(2-(7 8-dimethyl-
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[1,2,4]triazolof4,3-alpyridin-6-v1}-3-isopropyl-1H-indol-5-ylcyclohexyljamino)-IN, N-
dimethylacetamide (517-518); 6-(3-isopropyl-5-(octahydrocyclopentafclpyrrol-5-yi}-1H-
indol-2-y1}-7 8-dimethyi-[ 1,2 4}trtazolo{4,3 -alpyridine {519}, 2-(5-(2-(7 8-dimethyl-
[1,2,4triazolol4,3-alpyrdin-6-v1)-3-isopropyl-1H-indol-S-yhhexahydrocyclopentalcipyrrol-
Z{H)-y-N N-dimethylacetamide (520); 1-(5-(2-(7 8-dimethyl-{1,2 4}triazolo{4,3-alpyridin-
o-y1)-3-1sopropyl-1H-indol-5-yhhexahydrocyclopentafclpyrrol-2(1H}-y1}-2-
{dirnethylarino)jethan-1-one (521); 6-(3-isopropyl-5-(2-(oxetan-3-
ylioctahydrocyclopentalcipyrrol-5-yi)-1H-indol-2-y1)-7,8-dimethyl-{1,2 4 ]triazolof4,3-
ajpyridine (522); N-{(4-(2-(7 8~-dimethyi-{ 1,2 4}triazolol4,3-ajpyridin-6-yi)-3-sopropyi-1H-
indol-5-yl)eyclohexyljoxetan-3-amine (523-524}; 4-(2-(7 &-dimethyl-[1,2,4}iriazolo[4,3-
alpyridin-6-yl}-3-isopropyl-1H-indol-5-y1)-N-methylcyclohexan- 1 -amine (525, 530); N-(4-
(2-(7,8-dimethyl-{1,2,4triazolof4,3-a]pyridin-6-y1)}-3-isopropyl-1H-indol-5-yDeyclobexyl)-
N-methyloxetan-3-amine (526, 528); 4-(2-(7,8-dimethyi-[1,2 4 {triazolo{4,3-alpyridin-6-y1}-
3-isopropyl-1H-ndol-S-y1}-N, N-dimethyleyclohexan-1-amine (527, 529); 6-(5~(azetidin-3-
vi}-3-isopropyl-1H-indel-2-y1)-7 8-dimethyl-{1,2 4 triazolo[4,3-alpyridine {(531}; 6-(3-
isopropyl-5-(1-(2~(methylsulfonylethyhazetidin-3-y1)-1H-indol-2-y1)-7, 8-dimethyl-
[1,2,4%riazolo[4,3-alpyridine (532);, 6-(3-isopropyl-5-(1-methylazetidin-3-yi}-1H-indol-2-
y13-7, 8-dimethyl-[ 1,2 4Jtriazolof4,3-alpyridine (533); 6-(3-1sopropyl-5-(1-isopropylazetidin-
3~yh)-1H-indol-2-y1)-7,8-dimethyl-[ 1,2, 4ltriazolof4,3-alpyridine (534); 6-(3-isopropyl-5-(1-
{(tetrahydro-2H-pyran-4-yhazetidin-3-yl}-1H-indol-2-y1)-7 8-dimethyl-[1,2 4 triazolof4,3-
alpyridine (535); 6-(3-isopropyl-5-{1-({3-methyloxetan-3-ylmethyilazetidin-3-yl)-1H-indol-
2-y1)-7,8-dimethyi-[ 1,2 4}triazolo[4,3-ajpynidine (536); 6-(3-1sopropyi-S-{1-{{I-methyi-1H-

1,2, 4-triazol-3-yDmethyhazetidin-3-yi)-1H-indol-2-y1}-7, 8-dimethyi-[ 1,2, 4 }irtazolo[4,3-
alpyridine (537}, 6-(3-1sopropyl-5-(1-(tetrahydrofuran-3-ylazetidin-3-yi}-1 H-indol-2-y1)-
7,8-dimethyl-{1,2 4 }triazolof4,3-alpyridine (538); 2-(3-(2-(7,8-dimethyl-{1,2 4]triazolo[4,3-
alpyridin-6-yl}-3-isopropyl-1 H-indol-5-vlazetidin-1-yi}-N,N-dimethylacetamide (539); 6-(3-
isopropyl-5-(1-(oxetan-3-yhazetidin-3-y1)- 1H-indol-2-y1}-7 8-dimethyl-[ 1,2 4}triazolof4, 3~
alpyridine (540); 3-(2-(7,8-dimethyl-[ 1,2, 4}triazolol 1,5-alpyridin-6-y1}-3-isopropyi-1H-

indol-5-ylcyclobutan-1-amine (54 1}); 6-(3-isopropyl-5-(1-(2-(methylsulfonyijethylazetidin-
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3-yh-1H-indol-2-y1})-7,8-dimethvi-[ 1,2 4]triazolof 1, 5-alpyridine (543); 6-(3-isopropyl-5-(1-
{oxetan-3-yhazetidin-3-y1)-1H-indol-2-y1)-7,8-dimethyl-[1,2 4}triazolof 1, 5-alpyridine (544);
6-(5-{azetidin-3-y1}-3-tsopropyl-1H-~indol-2-y1}-7 8-dimethyl-{1,2,4 triazolof 1,5-alpyridine
(545); 6-(3-isopropyl-5-(1-propylazetidin-3-vi)-1H-indol-2-y1)-7 8-dimethyl-
[1,2,4ltriazolof[4,3-alpyridine (546}, 6-(3-1sopropyl-5-{ 1-methylazetidin-3-yi}-1H-indo]-2-
v1)-7,8-dimethyl-[1,2 4Jtriazolof 1,5-alpyridine (547}; 2-(3-(2-(7,8-dimethyl-

[ 1,2, 41triazolol 1, 5~ajpyridin-6-y1)-3-isopropyl- 1 H-indol-5-yDazetidin-1-yDacetanude (548);
6-(5-(1-isobutylazetidin-3-yi}-3-isopropyl-1H-indol-2-y1)-7 8-dimethyl-{ 1,2 4]triazolo]4,3-
ajpyridine (549); 6-(3-1sopropyl-5-(1-(2-methoxyethyazetidio-3-y1)-1H-indol-2-y1)-7,8-
dimethyl-[1,2,4}triazolo{4,3-alpyridine (5§50}, 6-(5-(1-((1H-1,2,3-triazol-4-
yvhmethyDazetidin-3-y1}-3-1sopropyl-1H-indol-2-y1}-7 8-dimethyi-[ 1,2, 4 Jtriazolo[ 1, 5-
alpyridine (551); 2-(3-(2-(7,8-dimethy]-[1,2 4 ltriazolof 1,5-a]pyridin-6-y1}-3-1sopropyl-1H-
indol-5-yhazetidin-1-yl)-N-methylacetamide (552); 2-(3-(2-(7,8-dimethyl-

(1.2, 41nazolo]1,5-alpyrdin-6-y1)-3-isopropyl-1H-indol-S-yDazetidin- 1 -yDacetonitrile (553);
O-(3-isopropyl-5-(1-(4,4,4-trifluorcbutyjazetidin-3-yl - 1 H-indol-2-y1)-7, 8-dimethyl-
[1,2,4}triazolo[4,3~alpyridine (554); 6-(3-1sopropyl-S-(1-isopropylazetidin-3-y1}-1H-indol-2-
y1)-7,8-dimethyl-[ 1,2 4}triazolof1,5-alpyridine (555}, 2-(3-(2-(7,8-dimethyl-
[1,2,4}triazolof1,S-alpyrdin-6-v1}-3-isopropyl-1H-indol-S-yhazetidin-1-y1}-N, N-
dimethylacetamide (556}, 1-(3-(2-(7,8-dimethyl-[1,2, 4}triazolo] 1, 5-alpyridin-6-y1)-3-~
isopropyl-1H-indol-5-yDazetidin-1-y1}-2-methylpropan-2-ol (557); 2-(5-(2-(7,8-dimethyl-
[1,2,4ltriazolo4,3-alpyridin-6-y1)-3-isopropyl-1H-indol-5-yhexahvdrocy clopentalcipyrrol-
2(1H)-yhacetonitrile (558); 6-(3-1sopropyl-5-(2-methyloctahydrocyclopenta[clpyrrol-5-y1}-
TH-indol-2-v1)-7,8-dimethyl-[1,2,4Jtriazolof4,3-alpyridine (559}, 6-(3-1sopropyl-5-(2-
isopropyloctahydrocyclopentalclpyrrol-5-yl)-1H-indol-2-y1)-7 8-dimethyl-
[1,2,4)triazolo4,3-ajpyridine (560); 6-(3-1s0propyl-S-(2-((3-methyloxetan-3-
ylimethyhoctahydrocyclopenta[clpyrrol-5-y13-1H-indol-2-y1}-7 8-dimethyl-
[1,2,4triazolof[4,3-alpyrdine (561}, 6-(3-isopropyl-5-(2-(tetrahydrofuran-3-
yhoctahydrocyclopentalclpyrrol-5-y1-TH-indol-2-y1)-7 8-dimethyl-{ 1,2 4}triazolo[4,3-~
alpyridine (562); 6-(3-isopropyi-5-(2-(tetrahydro-2H-pyran-4-
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vloctahydrocyclopentafclpyrrol-5-yl}- 1H-indol-2-y1}-7 8-dimethyl-[ 1,2 4}triazolof4,3-
alpyridine {(563); 1-(3-(2-(7,8-dimethy]-[1,2 4]triazolo[ 1,5-a]pyridin-6-y1}-3-isopropyl-1 H-
indol-S-yhazetidin-1-y1}-2-(dimethylamino)ethan-1-one (564); N-(2-(3-(2-(7,8-dimethyi-
[1,2,4}triazolof1,S-alpyrdin-6-v1)-3-isopropyl-1H-indol-S-yhazetidin-1-
ylethylymethanesulfonamide (565); 2-((3-(2-(7 8-dimethyl-{ 1,2 4 ftriazolo[1,5-a]pyridin-6-
v1)-3-isopropyi-1H-indol-3-yhcyclobutyiyamino)-N, N-dimethylacetamide (566}); 2-((3-(2-
(7,8-dimethyl-[1,2 4}triazolof 1, 5-alpyridin-6-y1)-3-isopropyl- 1 H-indol-5-
ylhicyclobutyl)aminolacetonitrile (567, 577}, 3-(3-isopropyl-2-{8-methoxy-
[1.2,41triazolef1,S-alpyridin-6-y1)-1H-indol-S-yl)cyclobutan-~ 1-amine (S68); 2-((3-(3-
isopropyl-2-(&-methoxy-~{1,2,4ltriazolof1,5-a]pyridin-6-y1}-1 H-indol-5-y1)cy clobutylamino)-
N, N-dimethylacetamide (569-570); 3-(3-isopropyl-2-(8-methoxy-[1,2 4}triazolof 1,5~
alpyridin-6-y1}-1H-indol-5-y1)-N-{2-(methylsulfonyDethyleyclobutan-1-amine (571); 3-(2-
(7.8-dimethyl-[1,2 4]triazolo[ |, S-alpyridin-6-y1}-3-isopropyl- I H-indol-5-y1}-N-(2-
{methylsulfonyDethyleyclobutan-1-amine (372); N-(3-(2-(7,8-dimethyi-[1,2 4}triazolo[1,5-
alpyridin-0-yl}-3-isopropyl-1H-indol-5-ylycyclobutyl}-2-(dimethylaminojacetamide (573); 3~
(2-(7,8-dirnethyl-[1,2 4ltriazolof 1,5-alpyridin-6-y1)-3~isopropyl-1H-indol-5-y1 }-N,N-
dimethylcyclobutan-1-amine (§74); N-(3-(2-(7,8-dimethyl-[1,2 4}triazolo[1,5-alpyridin-6-
y1}-3-isopropyl- 1 H-indol-S-vheyclobutyhoxetan-3-amine (575-576); N-(3-(2-(7,8-dimethyl-
[1,2,4]triazolo]1,5-alpyridin-6-y1}-3-isopropyl-1H-indol-S-ylcyclobuty [}-2-
{dimethylaminojacetamide (S78); N-(3-(3-isopropyl-2-(8-methoxy-[1,2 4 jtnazolo[ 1,5-
alpyridin-6-y1}-1H-tndol-5-vlicyclobutylyoxetan-3-amine (579); 3-(3-isopropyl-2~(8-
methoxy-[1,2 41triazolof 1, 5-alpyridin-6-yi)-1H-indol-5-y1}-N N-dimethylcy clobutan- 1 -
amine (580-581); 3-(2-(7,8-dimethyl-[1,2, 4 friazolof 1,5-alpyridin-6-y1}-3-isopropyl-1H-
indol-5-y1)}-N-methyl-N-(2-(methylsulfonyhethycyclobutan-1-amine (582, 586}); 3-(3-
1sopropyl-2-(8-methoxy-{1,2 4 }triazolof 1, 3-alpyridin-6-y1}-1 H-indol-5-y1)-N-methyl-N-(2-
(methyisulfonyljethyljcyclobutan-1-amine (583, 587); N-(3-(2-(7,8-dimethyl-
[1,2,4}triazolol1,S-alpyrdin-6-v1}-3-isopropyl-1H-indol-S-ylcyclobutyl}-2-
{dimethylamino)-N-methylacetamide (584, 589); 2-(dimethylamino}-N-{3-(3-isopropyl-2-(8-

methoxy-[1,2,41triazolof 1 5-alpyridin-6-y1)- 1H-indol-5-yhcyclobutyl }-N-methylacetamide
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{585, 588); 2-(2,6-dimethylpyridin-4-yi)-3-isopropyl-5-(pyrrolidin-3-yi}-1H-indole (590}); 2-
{dimethylamino)-1-(3-(2-(2,6-dimethylpyridin-4-yl}-3-isopropyl- 1 H-indol-S-yDpyrrolidin-1-
yhethan-1-one (591}, or 2-(3,4-dimethoxyphenyl )-3-isopropyl-S-(piperidin-3-y1}-1H-indole
(592).

9. A pharmaceutical composition comprising a compound according to any one of claims -

3 or a pharmaceutically-acceptable salt thereof, and a pharmaceutically acceptable carrier.

10, A compound according to any one of clairus 1-9 or a pharmaceutically-acceptable salt
thereof, or a pharmaceutically-acceptable salt thereof, for use in therapy in treating

autoimmune disease or chronic inflammatory disease.

11, The compound according to claim 10 or a pharmaceutically-acceptable salt thereof]
wherein said autoimmune disease or chronic inflammatory disease is selected from systemic
fupus erythematosus (SLE), rheumatoid asthritis, multiple sclerosis (MS}), and Sjogren's

syndrome.
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