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4-AZAINDOLE COMPOUNDS

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

62/599,875, filed December 1€, 2017, which i1s incorporated herein in its entirety.

DESCRIPTION

The present invention generally refates 1o 4-azaindole compounds useful as
inhibitors of signaling through Toll-like receptor 7, §, or 9 (TLR7, TLRSE, TLRS) or
combinations thereof. Provided herein are 4-azaindole compounds, cormapositions
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 recepior family members are important regulators of inflammation and
host resistance. The Toll-like receptor fanuly recognizes molecular patierns derived from
mfectious organisms including bacteria, fungi, parasites, and viruses (reviewed in Kawai,
T. et al., Nature Immmunol., 11:373-384 (2010)). Ligand binding o the receptor induces
dimerization and recruitment of adaptor molecules to a conserved ¢vioplasmic motif in
the receptor termed the Toll/IL-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 bindimg (reviewed in Sums, LE.
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. TLR7-9 are among the set that are endosomally located and respound to

single-stranded RNA (TLR7 and TLRS} or unmethylated single-stranded DNA
i
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containming cyiosine—phosphate-guanine {Cp() 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 4-azaindole compounds found to be
effective inhibitors of signaling through TLR7/8/9. These compounds are provided to be
useful as pharmaceuticals with desirable stability, bioavailability, 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, autoimmune 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 administering 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 admunistering 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
acceptable salts, solvates, or prodrugs thereof.

The present invention also provides a method of treating a disease or disorder
assoctated 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

The present invention also provides processes and intermediates for making the
compounds of Formula (1) including salts, solvates, and prodrugs thereof.

The present invention also provides at least one of the compounds of Formmula (I)
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
Formula (1) 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,
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

disclosure continues.

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

Formula ()

o2



WO 2019/125977 PCT/US2018/065908

N-oxide, or a salt thereof, wherein:

(s

Wh

Giiy PR Re R Roo  Rez op & Ray

10




WO 2019/125977 PCT/US2018/065908

5



WO 2019/125977 PCT/US2018/065908

{(Ra)s (Ha)y {Rolp (Ra)o
7
& P e O Ry
o /= LN |
=~ [ ~ & s
Ve AN S e
R O NI (Ro), (Ra)y {(Ra)p

6



WO 2019/125977

AN N (Ro)
&m 2 W A
Yo g
(Roy (Ray 5 NH

5
] | | >=0
}’J\N/> \ ’\)9 ~N

(Ralp (Ra)y R ™

(v} 10-merbered heterocyclic ring selected from:

(Rolp H and o)

Ads:
(i) ~O-Li-Ra:
10 (i) -NRoRs;
{111} ~L2~-C{ONRoRuo;
(iv} ~(CRxR:)1-5R 1, Ci-3 aminoalkyl, <{CR.RO1-:NRxC(O)R 11,
—{(CR:R 12 NR:COXCH 1o(prpendiny i),

~{CRsRJ1-2NRC(CY CH o pipenidiny ), or
7
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~{CRRN-2NRLC(ON CHa o NRR

(v} ~CR:R12R 13, wherein Rz and Ris together with the carbon atom to which they are
attached form a cychic group selected from azabicyclo[4.1. Hoctanyl, azepanyl,
azetidinyl, Car eycloalkyl, diazepanyl, arzaspiro|3.3theptanyl,
diazaspirof4. Sjdecanonyl, morpholinvi, octabydrocyclopenta|cipyrrolvl, piperazinyl,
piperidinyl, pyrrolidinyi, and quinuchidinyl, each sobstitoted with zero o 4 Ra;

(v1) ~CRx=CRx{piperidinvi}; or

{vit) an aromatic group selected from [ 1,2, 4}triazolof 1, 5-a]pyndinyl,
imidazof 1, 2—alpyndinyl, inudazolyl, indazolyl, 1soquinolinyl, oxadiazolvl, oxazolyl,
phenvl, pyrazinyl, pyrazolof3.4-blpyridinyl, pvrazolyl, pyridazinyl, pyrdinyi,
pyrimidinyl, pyrrolyl, quinolinonyl, quinohinyl, quinoxalinyl, tetrabvdro—
{1.2,4}triazolo]1,5-alpyrazinyl, tetrahy droimidaro} 1.2—-alpyrazinyi,
tetrahy droisoquinolinyl, tetrahydrothiazolo| 5 4—clpvndinvl,
tetrahvdrothieno{2, 3—clpyridiny, thiadiazolyl, thiazolyl, thiooxadiazolyl, and
triazolyl, each substituted with zero to 2 Ri4s and zero 10 3 Rygp;

L: 1s bond, {CR.R}12— (CRRG12CREOH)-, «(CRR)120-, -CRRLC(O)—,
~CRRA(OINRA CRxR )01, “CRARINRXC{ONCR<RYo—u—, o1
—CRABNRC{OWCRR o4

L2 18 a bond or «{CRsRx)15—;

Riws H, C1, —=CN, Cia alkyl, Cis fluorcalkyl, Ci-s hydroxyaltkyl, Ci-z hydroxy-
fluorcalkyl, -CR=CHa, Cs-s cycloalkyl, -CH2ACs-¢ cyeloalkyl), -C(OYO(Ci-3 alkyl},
or tetrahydropyranyl;

each Ry 1s independently halo, ~CN, —OH, —-NQ2, Ci— alkyl, Ci— fluorcalkyl, Ci=
cyanoalkyvl, Ci—s hvdroxyalkyl, Ci—s amimoalkyl, ~O{CH2)120H, —(CH2)0+0(C1—4
alkvi), Ci-s fluorcalkoxy, —(CH2)1O{(Crs alkyl}, ~O{CH1-20C{OHCr-3 alkvi),
~O{CH2)12NR:Rx, ~C(OYO(C1-5 alkyl), -(CH2)o2C(OINR Ry, ~CIOWNRS(C1—s
hydroxyalkyl), ~CONR{(Cz-s alkoxyalkyl), ~C{ONRLC5-6 cycloalkyl), ~-NRyRy,
~NRy{Ci-3 fluoroalkyl}, ~NRy(Ci— hvdroxyalkyl), -NR«CHa(phenyl},
=INRS(O)A{Cs-6 cyeloalkyl), -NRLC(OYHCr-s alkvl), ~NRCH2ACa-s cyveloalkyl),
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~{(CH2 32 8(00(C1— alkyl), ~(CH2)-2(Cs—6 cycloatky ), —(CH2jo—{phenyl},
morpholinyl, diosothiormorpholinyl, dimethyl pyrazolyl, methylpiperidinyl,
methvipiperazinyl, amino-oxadiazolyl, imidazolyl, triazolyl, or ~C{O){thiazolvi};

Rea1s Ci-s alkyl, Ci-s fluoroalkyl, Ci-e hydroxyvalkyl, Ci-s aminocalkvl, «(CH2)o-4O(Cr-

W

alkvi), (s-6 cycloalkyl, (CH2)1—CIOMNRRs, ~CH2(Cs— evcloalkyly, ~CHa{phenyl),
tetrahy drofuranyl, tetrahvdropyranyl, or phenyl;

each R 15 independently H, halo, ~CN, -NR:R«, Ci-6 alkyl, Ci-s fluoroalkyl, Ci—
hydroxyalkyl, Ci-s fluoroalkoxy, ~(CHz2)o-20{C1-3 alkyl}), ~(CH2o-sC{OINRLR,,
—{(CH2)13{Cs6 cycloalkyl), —~C{OYO(C 15 alkyly, ~C{ONR(C)-3 alkyl),

10 ~CR=CRxRx, or ~CRx=CH(C3-s cycloalkyl);

Roc 1s Rza or Rop;

Roq 18 Rza or Row; provided that one of Roc and Rog 18 Rua, and the other of Roc and Ra s
Rob,

each Rs is independently F, Cl, —CN, €13 alkyl, Ci— fluorcalkyl, or —~OCHs;;

R is:

-
(v

(i) Ci3 alkyl, ~CRRCIOINRACRAR ) 10H, ~CRRAC(IOINRYCRAR ) 1-2NRRS, oF
~CRRACOINRACR R J12CHFCRROH: or
{(i1) azabicvclo|3.2.1joctanyl, azaspiro{3.5lundecanyl, azetidinyl, Cs-6 cvcloalkyl,
diazabicyclo{2.2. 1theptanyl, diazaspiro{3.5|nonanyl, morpholinyl,
20 tetrahydrofiranyl, tetrahydropyranyl, octahydrocvclopentafcipyrrolvl, piperazinyl,
piperidinvl, pyvrrohidinyl, or guinuchidinyl, each substituted with zero t0 3 Rea;
each Rea is independently F, Cl, —OH, —~CN, Ci atkyl, Ci—s fluorcalkyvl, Ci
hyvdroxvalkvl, <(CH2)120(Ci-3 alkyl), —NRyRy, ~(CH2)12NRxR.,
~{CRxR128(00(C 1 alkyl), ~«(CRERG12COINRR, ~CIOHCRRG1oNRR,
25 oxetanyl, tetrahydrofuranyl, tetrahy dropyranyl, azetidinyl, pyrrolidinyl, piperidinyl,
isobutylpiperidinyl, piperazinyvl, or —O{piperidinyl);
R7 s
(1) Rya, ~CH2R7., ~(CH2)1NRyRy, ~(CH2sNRC(OHCH2)1oNRy Ry, ~C{O)R 7,
~C{OYCHINH2 )R 7, ~C{ONCH2p-3NH, ~CIOYCHNH X C -4 alkyi),

30 ~C{OYCHINH{CHo = C{O)YOH, —~C{O)YCH(NH X CH2)o—4NH2, or
9
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~C{OYCHINH HCH s C{ONNH; or

(i1} Cs_e cycloalkyl substituted with one substituent selected from
~NRx{(CHz)o-3NRyRy, ~NR{methylpiperidinyi), ~-NRJ(CH: pz-3(morpholinyi},
dimethylanino piperidinyl, and piperaziny! substituted with a substituent selected
from Ci— alkyl, ~C{O)YCHs5, —(CH2)1—-0CH;, —-CHa(methyiphenvl),
—(CH2p-3(pyrrohidinyl), Csos cycloalkyl, pyridinyl, and methylpiperidinyvl;
R7a is azaspiro] 3. 5fnonanvl, T cycloalkyl, diazaspiro|3.5 jnonanyi,
diazaspiro! 5.5 undecanvl, diazepanonyl, diazepanyl, morpholinyl, phenvi,
piperazinyl, piperidinvi, pyrrolidinonyl, pyrrolidinyl, or pyvrrolyl, each substituted
with zero to 1 substituent selected from Cioa alkyl, -NHz, methyipiperidiny,
methylpyrrolidinyl, ~-OCHCHx(pyrrolidinyl), and ~-OCHCH:NHCH2CH;; and zers
o 4 substituents selected from ~CHs;
R 18
(1) -OH, Ci-6 alkyl, Cia fluorcalkyl, Cig hydroxyalkyl, Cis aminoalkyl,
—~{CHop—C=CH, «(CRR)1—-20(Cr alky ), «(CH2 13803 Ciz alkyl),
~{CH2)o-sNR:Ry, ~(CH2)12C{OINRSR s, =NRyRy, ~NR{C 14 hydroxyalkyl),
~NRy{{ 12 cyanoalkyl), ~N{Ci-2 cyanoalkvi), -NRA{C1-2 fluorcalkyl}, ~NRAT24
hydroxyfluoroalkvl), ~(CRRx )12 C{OINRR, ~NR{(CH2)12C(OINRSR,
~NE{CH212C{OINRR 2, ~NR{(CH2)128(0R{Ci2 alkyl), -NRx{(CH2)1 3NRxRx,
~NRLOCH2CH2NR R, ~NRGC(OHCH )12 NRS Ry, ~NRAYCHCH28(0 1 CHs),
~{(CHo o NRXC{OMCH2)1oNRR s, ~O(CH215NRSRy, ~CIOHTCRR)12NRy Ry,
~C{OHCRR )1 2NRA{Crs hydroxvalkyl), ~CIONCRR )1 2NRACHCH20CH3),
—S{ORCH2CHN(CHs 2, —(CH2)1R 74, —NRR7¢, -NRAECH2}12R7a), ~NR7aR74,
=NUCH21-2R74), ~OR74, ~C(OR7, ~COHCRR:)1-2R74, o
—C{OWCRR ) - aNRRq; or

(1) azepanvl, aretidinyl, Ci—s cvcloalkyl, diazepanyl, dioxotetrahydrothiopyranvi,
dioxothiomorpholinyl, morpholinyl, oxaazaspiro|3 3iheptanyi,
oxaazaspirof4.3joctanyl, oxetanyl, piperazinonyl, piperazinyl, piperidinvi,
pyridinyl, pyrmidinvl, pyrrolidinonyl, pyrrolidinvl, tetrahydrofuranvl,

tetrahy drotsoquanolinyl, tetrahy dropyranyl, or thiadiazolyvl, each substituted with
10



WO 2019/125977 PCT/US2018/065908

zero to 1 Rea and zero 1o 3 Rap,;
gach Rocis independently F, Cl, —CN, Ci— alkyl, —-CFs, or ~CH2UN;
Roa is azaspirol 3. Slnonanyl, azetidinyl, bicvclo{1.1.1{pentanyi, Cs— cvcloalkyl,

dioxothiaazaspiro]3. 3jheptanyl, morpholinyl, oxaazaspiro|3.3theptanyl,

(93}

oxaazaspiro{4.3loctanyl, oxaazaspiro|d 4|nonyl, oxetanvl, phenyl, piperidinyi,

pyrazolyvl, pyrrolidinyi, tetrahydrofiwanyl, tetrahvdropyranyl, thiadiazolvi, or triazolyl,

each substituted with zero 1o 2 substituents independentiy selected from F, ~OH, Ci3
alkvi, Ci hydroxyalkyl, Ci2 alkoxy, ~NR«Rx. ~C(OYCH;3, —S{(01CH;3,
methyipiperidinvl, methyipyrrolidinvl, tetramethylpiperidinyl,

10 ~OCHCH{pyrrolidinyl), and ~OCH2CH2NHCH2CH3; and zero to 4 substituents
selected from ~CHs;

Rsis H or Ci-3 alkyl;
or R7 and Rs together with the nitrogen atom to which they are attached form a
heterocyclic ring selected from azetidinyl, diazabicyelo{2.2 1 heptanyi,

15 diazabicyclo|2.2.2]octanyi, diazabicyclol3.1.1theptanyl, diazabicyclof3.2. Toctanvi,
azaspiro|3.3theptanyl, diazaspiro]2 Sjoctanyl, diazaspirof3.3 jheptanyl, diazepanonvi,
diazepanyl, diazaspiro|3.5inonanvl, diazaspiro|5. Stundecanyl, imidazolyl,
imidazolidinonyl, octahydro-tH-pyrrolof3,4-bipyridinyl,
oxadiazabicyclo]3.3. 1 nonanyl, piperazinyl, piperazinonyi, piperidinyl,

20 pvirolidinonyl, pyrrolidinyl, and pyrrolyl, wherein said heterocyclic ring is substituted

with zero to 1 R and zero to 2 Ry

Rsa1s —OH, Ci— alkvl, Ci— fluorcalkyvl, Ci— hydroxyalkyl, -(CHa 1—2O(Ci— alkyly, Ci

alkoxy, ~C(OWCi— alkyl), =C{OYO(Ci— alkyl}, ~(CH2}12(Cis-6 cycloalkyl),
—{CHz)i-3{methyl phenyl), -(CHz-s{pyrrolidinv), —{CH2)1-s{methylpyrazolyl},

[\
(9

—{CHzpis(thiophenyl), -NR«R«, Cs—6 cvcloalkyl, methylpiperidinyl, pyridinyl, or
pyrimidinyl;

each Rep 1s independently F, Cl, —~CN, C15 alkyl, or —CF3;

Rois Cie alkyl, Crs fluoroalkyl, Cis hvdroxvalkyl, Cis hydroxy fluorcatkyl, Cis
aminoalkyl, {(CH2320(Cis alkyl), (CHa i sNRSRy, «(CHon 2C{OINR R,

30 ~{(CH2)138{0R0OH, —(CRERNRS(0)(Crz alkyl), or ~(CHz)o3Roy;

11
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Rua 15 s cycloalkyl, furanyl, phenyl, piperazinyl, piperidinvl, pyrazolyl, pyridinyl,
pvrrolidinyl, guinuclidinyl, thiazolyl, or octahvdrocyclopentalcipyrrolvl, each
substituted with zero to 3 substituents independently selected from F, Cl, ~OH, Ci4

alkyl, Cis hvdroxyalkyl, Cios hydroxy fuoroalkvl, Cios aminoalkyl, -NRyRy,

5 oxetanyl, phenyl, piperazinvl, piperidinyl, and pyvrrolidinyl;
Riois H, Crs alky], ~(CHzn20(C2 alkyl), or Cse cycloalkyl:
or Ro and Rio together with the nitrogen atom to which they are attached form a
heterocyclic ring selected from azabicyclo]3. 1.1 heptanyl, azaspiro[S. Slundecanyl,
diazabicyclo[2.2. 1 heptany], diazabicyclof3.1.1 jheptany],
10 diazabicyclo|3.2.Olheptanyl, diazaspiro|3 Sinonanyl, diazaspirol4 dnonanyl,

diazaspiro{4.Sldecanvyl, diazepanvl, indolinyl, morpholinyl, octahydropyrrolof3,4-¢]
pyrrolyl, piperazinonyl, piperazinyl, piperidinyl, and pyrrolidinyl, each substituted
with zero to 3 Rios;

each Ruoa 1s independently Cis alkyl, Cia hydroxyalkyl, <(CH2i30(C15 alkyly,

15 —{CH2}13NR«Rx, ~(CH212C(OINRSR, ~(CH2)12(methyvitnazolyl),

~CHzCHz{phenvl), ~-CHCH(morpholinyl), ~C{OHC 12 alkyl), ~C{ONRRy,

~C{OYCH2NRy Ry, ~NRyRy, ~NHC(OXC 13 alky]), ~C(OWfuranvi), ~O(piperidinyl),

-C{OYCHz(dethyicarbamoylpipenidiny]), methyipiperazinyvi, piperidinyl,

methyipiperidinyl, diethylcarbamoyipiperidinyl, isopropylpipertdinyl, pyridinyi,

20 trifluoromethylpyridinyl, pyrimidinyl, or dihvdrobenzofdjimidazolonyl;

Rur 15 azetidinyl, azaspiro|3.5|nonanyl, dioxidothiomorpholinyl,
hexahydropyrrolo|3.4—clpyrrolyl, morpholinyl, piperazinyl, piperidinyl, pyridinyl, or
pyrrolidinyl, each substituted with zero to 3 substituents independently selected from
halo, ~CN, Ci-4 alkyl, Ci—s aminoalkyl, —~(CHz2)i2(methyloxetanvl),

25 ~(CHzyi2(triazolvl), «(CHzy-2(phenyl), ~COICHNRRy, Ci-s hydroxyalkyl,
—{CH 2 C{OINRKRx, «(CHn—8{0R{(Ci-s alkyl), ~(CH2)1-28(0OXC - alkyl),
oxetanyl, tetrahydrofuranvl, and tetrabydropyranvl

each Riza 1s ndependently F, Cl, —OH, Ci-¢ alkvl, Ci— fluoroalkyl, Ci—4 cvanocalkyl, Ci—
hydroxyatkyl, ~(CH2)i20¢(C 15 alky 1), ~(CH2)12COMNRR s, ~{CH2)128(0n(Cr2

30 alkyl), ~(CH2)ioNRHS(OR(Cr— alkyl), «(CH212NRsR, Ciz alkoxy, ~NRyRy,

12
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~NR(C 1+ fluoroatkyl), ~-NR(Ci— cyanoalkyl), ~NRCHINRRy, ~NRAC 14
hydroxyalkyl), ~NR{CRRCRRHO(Crs alkyl), -NRACHL{OINRR ),
~NR#AC 13 alkoxy), ~NRCH2OH25(03{Cr— alkyl}, ~NRL(OYCHs, -NRC(OXCi=
fluoroalkyl), ~NRC{OYCRLRNRR, —NRCOY CHNRGR,,

Wh

~NRC{OYCHNR(C 14 hydroxvalky), ~NRW(CHz -2 CONRRs, ~NRS(0)A{Ci2
alkyl), ~C{ONC - alkyl), ~CLO¥CH2 15 0(Ci alkvl), ~C{OHCRR N oNRyRy,
Rize, ~CRxRxR oy, ~C(OR 15, ~C{OYCRBNRR b, ~C(OWNR«R 11,
~NRC{OYR.R Rz, —NRR b, ~NRARRRz0, ~N{CH2UNR 1,
—NRAC(OYCRRINR R b, —NRAC(OICRRNRCH2 R 128, ~NRCRRC(OINR R 123,
10 or —ORumw; or two Rizs and the carbon atom to which they are attached form C=0;
Rim 1s azetidinyl, bicyclo|1.1.1pentanyl, Ci-6 cycloalkyl, diazabicyclo{2.2. 1 heptanyl,
dioxolanyl, dioxothiaazaspirof3 3lheptanyl, dioxidotetrahydrothiopyranyl,
dioxidothiomorpholinyl, imidazolyl, morpholinyl, octahydrocyclopentafcipyrrolyl,
octahy dropvrrolof3,4-clpyrrolyl, oxaaraspiro|3.3 theptanyl, oxaazaspiroj4. 3joctanyl,
15 oxaazaspirol4 4|nonanyl, oxetanyl, phenvl, piperazinvl, piperazinonyl, piperidinvi,
pyridinvl, pyrrolidinyi, guinuchidinyl, tetrahydrofuranyl, tetrahydropyranyi, or
triazolyl, each substituted with zero to 4 substifuents independently selected from F,
Ch —OH, Ci alkvl, 15 fluoroaliyl, Ci-3 hydroxyalkyl, Ci-s aminoalkyl, T4
alkoxy, «(CH2)1—20(Ci—s alkyl), -NRxRx, —C{OINR«Rx, and «{CRxR )0 18{OnfCi
20 alkyly;
each R is independently is:
(1} H, halo, ~OH, Ci— alkyl, Ci-23 fluoroalkyl, Ci— hvdroxvalkyl, «(CHz—-20(Ci—
alkyl), ~CR:R.NRyRy, ~CRRNRA{Ci-3 cyvanoalkyl), “CRRINR{(CH2)120{(Ci2
alky ), ~CRERMNECH2120CH: )2, ~CRBUNR(CH:C=CRY),
25 —CRABNRACH2 ) NR R, —(CRR) - CRENRR, ~CRANH2 W CH2Y 1 aNRR s,
~CRERNRACH211-20(C 13 alky D), ~CRRNRACH2)1-20(CH231-20H,
—CRARNRACH2)1-38(0n0H, —CRRC{OINRRy, —NRRy, -NRACH2}i-3NR:Rx,
~NRLC(OHC1-5 alkyl), ~NRC(OX 15 fluoroalkyl}), ~NRLC(OYO(C -3 alkyl),
~NRA{OHCH21sNRWRy, ~NRCH2C(OYCHaNRAR, —C{ON 5 alkyl),

13
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~C{OHCRB M- OH, ~C{OCRRNRR, ~C{ONRR:, ~C{OINRA(C 1=
cyanoalkyl), ~C{OINRA{CRxR)1-3NBRx, ~COOIN(CH2CH HCRRx)1-3NRxRy,
~C{ONRACRR} 2C{OINRR, ~C{OINR{CR-RNANRC(OH Cr2 alkyl),
~O{CR R J1-3NRRx, =SO)2NRsRs, or ~C{OWCRRxp1-08(On(Ci— alkyl)
{(11) 8-azabicyclo][3.2 1octanyl, azaspiro] 3. Sinonanyl, azetidinyl,
benzolci{1,2.5joxadiazolyl, cyclopentyl, cyclohexyl, diazepanyl, morpholinyl,
phenyl, piperazinvl, piperidinyi, pyrazolvl, pyridinyl, pyrrolidinonyl, quinolinyl,
quinuchdinvl, tetraby droisoquinolinyl, tetrahvdropyridinyl, or thiazolidinyl, each
substituted with zero (0 2 substituents independently selected from Ci-4 alkyl, Ci2
fluoroalkyl, Ci—1 hydroxyalkyl, ~NR«Rx, ~(CH2) 1aNRR, —~C(OWCi— alkyl),
~C{OCH2NR Ry, ~C{O)YO(C -3 alkyl), ~CH2C(OINRRx, Ca-6 eycloalkyl,
~CHz{phenyly, ~CHz{pyrrolyl}, ~CHa{morpholinvl), ~CHa(methylpiperazinvi),
—-CHo(thiophenyl}), methyipipendinyl, isobutyipiperidinyl, and pyridinyl; or

(1) —L3—Rude;

each Riw is F, Cl, ~OH, —CHs, or —OCH3;

Rise 18 adamantanyl, azepanvl, azetidinyl, Cs— cveloalkyl, diazepanyl, inudazolyl,
mdolyl, morpholinyl, octahydropyrrolo]3.4-clpyrrolyl, phenyl, piperazinony],
piperazinyl, piperidinyl, pyvridinyl, pyrrolidinonyl, pyrrolidinyl, pyrrolyl, triazolyl, or
tetrazolyl, each substituted with zero to | substituent selected from F, ~OH, Ci1—
alkyl, Ci-s hydroxvalkyi, ~NR«Ry, ~NRLC(OYCH;s, ~C{O}Ci2 alkyl), ~CIOINRsR,
~C{ON(CHCH3 )2, ~C{O)tetrahvdrofuranyl}y, —~C{OO(Ci— alkyl),
—-CH2CONRRy, morpholiny], methylpipendinyl, pyrazinyl, pyridinyl, and

pyrrolidinyl;

~NRLC(O)—, ~NRCHz—, ~NRCHC(O)—, or ~O(CHzo-1—;
Rvis H, Ci— alkvl, or Ci— fluoroaikyl;
each R« is independently H or —~CHs;
each Ry 15 independently H or Ci— alkyl;

nis zero, 1, or 2; and

14
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piszero, 1,2, 3, or 4.

The second aspect of the present invention provides at least one compound of

Formula (1), N-oxide, or a salt thereof, wherein:

G 1s defined in the first aspect;

5 Ais

(i} ~O-Li-Re;

(11} -NR7Rs;

(111} ~L2-C{O)NRoRyo;

(iv} ~(CRxR:)1-5R 1, Ci-3 aminoalkyl, <{CR.RO1-:NRxC(O)R 11,

10 —{(CR:R 12 NR:COXCH 1o(prpendiny i),

—{CRxRx)1-2NRC{OYO(CH2 o piperidinyl), or
~{CRRN-2NRLC(ON CHa o NRR

(v) —CRR12R13, wherein Ri2 and Ris together with the carbon atorn to which they are
attached form a cychic group selected from azabicyclo[4.1. Hoctanyl, azepanyl,

15 azetidinyl, Car cycloalkyl, diazepanyl, diazaspiro[4.Sidecanonyl, morpholinyl,
octahydrocyclopentalcipyrrolyl, piperazinyl, pipenidinyl, pyrrolidinyl, and
quiruclidinyl, each substituted with zero to 4 Riza

(v1) ~CRx=CRx{piperidinvi}; or

{vit) an aromatic group selected from [ 1,2, 4lirazolof 1, 5-a]pyndinyl,

20 imidazof 1, 2—alpyndinyl, inudazolyl, indazolyl, 1soquinolinyl, oxadiazolvl, oxazolyl,
phenvl, pyrazinyl, pyrazolof3.4-blpyridinyl, pvrazolyl, pyridazinyl, pyrdinyi,
pyrimidinyl, pyrrolyl, quinolinonyl, quinohinyl, quinoxalinyl, tetrabvdro—
[1,2,4}triazolo] 1,5-alpyrazinyl, tetrahydroimidazof1,2—-alpvrazinyl,
tetrahy droisoquinolinyl, tetrahydrothiazolof5 4—clpvndinvl,

25 tetrahvdrothieno|2,3—clpvridiny], thiadiazolyl, thiazolyl, thiooxadiazolyl, and
triazolyl, each substituted with zero 10 2 Risa and zero 10 3 Russ;

L1 is bond, {CRR 12—, «(CRRO12CRUOH)—-, ~(CR:R 120, ~CRRC(O),
~CRRA(OINRA CRxR )01, “CRARINRXC{ONCR<RYo—u—, o1
~CRABNRLC(OHCRR o4

30 Lois a bond or {(CRsRx)1—5—;
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RiisH, CL —CN, Ci4 alkyl, T fluoroalkyl, Ci—3 hydroxvalkyl, Ci— hydroxy-
fuoroalkyl, ~CRv=CHz, Cs-s oydoalkyl, ~CHz{Cs-s cycloalkyly, ~C{OY3{ 15 alkyl),
or teirahydropyranyl;

each Rz 1s independently halo, ~CN, —~0OH, -NQO2, 14 alkyl, Ci-2 fluorealkyl, Ci—=
cvanoalkyl, Ci— hydroxyalkyl, Ci—; aminoalkyl, ~G{CH2)120OH, —~(CH2)0—~+O{(C1~
alkvl), Ci fluorcalkoxy, —(CH23—O(Cis alkyl), ~O(CH2120C{0ONCis alkyl),
~O{CH21-2NRxR, ~C{OY0O(Cr-3 alkyl), ~(CH2)o20{OINRy Ry, ~C{OINRYCr-5
hvdroxvalkyl}), ~C{ONR{(C2-6 alkoxyalkyl), ~C{OINR{Cs-6 cycloalkyl), ~-NRyRy,
-NRy{(C1-3 fluoroalkyl), -NRy(Ci— hvdroxvalkyvl), -NR-CHa(phenvl),
~NR:S{O)AC5-6 cyeloalkyvl), -NRC(OXCi-s alkyl), ~NRCH{(Cs— cycloalkyl),
—~{CH2)o-28{00{C1-3 alkyl), ~(CHz)o2{Cs-s cycloatkyl}, —-(CHzJo-2{phenyl},
morpholinyl, diosothiomorpholinyl, dimethyl pyrazolyl, methylpiperidinyi,
methyipiperazinyl, amino-oxadiazolyl, imidazolyl, triazolvl, or ~C{O)(thiazolvl);

Raa 18 Ci alkyl, Ci5 fluorocalkyl, Ci—¢ hvdroxyalkyl, Ci—s aminoalkyl, —(CHz)o—0(Ci
alkyvly, Cs-s cycloalkyl, «{(CH2 - CIOINR Ry, “CH2ACs— cvcloalkyl), -CHa(phenyl).
tetrahy drofuranyl, tetrahydropyranyl, or phenyl;

each Rap 1s independently H, halo, ~CN, ~NRxRx, Ci-6 alkyl, Ci-3 fluoroalkyl, Cis
hydroxyalkyl, Ci-s fluoroalkoxy, ~{CH2)o-2O{Ci-3 alkyl), ~{CH2 o3 T{0)INRKR,
~(CH2)1-3(Css cycloalkyl), ~C(OYO(Cr—s alkyl), ~C{OWNR(C -3 alkyl),

Roc 18 Rza or Row;
Rad 1s Rza or Rop: provided that one of Roc and Rag is Roa, and the other of Roc and Ra1s
Kob;
each Rs is independently ¥, Cl, =CN, Ci—s alkyl, Ci— fluoroalkyl, or -OCH5;
Re 15
(1) ~CRRLC(OINRH{CRR)150H, ~CRBRCIOINRA{CRR)1-2NR R, or
~CRRC(OINRACR R G1-2CHFCR.ROH: or
{(i1) azabicvclo]3.2.1|octanvl, azaspiro{3.5hundecanvl, azetidinyl, Ci_s cyvcloalkyl,

diazabicyclo{2.2. 11heptanyl, diazaspiro{3.5nonanyl, morpholinyl,

16
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tetrahydrofuranvi, tetrahydropyranvi, octahydrocyclopentalclpvrrolyl, piperazinyl,
piperidinyl, pyvrrolidinvl, or quinuchidingl, each substituted with zero 0 3 Rea;
each Rea is mndependently F, C1, ~OH, —~CN, Ci¢ alkyl, Ci-¢ {luorcalkyvl, Ci6
hvdroxyatkvl, «(CHp-20(Ci-3 alkyl), -NRxRx, «(CH2)p-2NR<Rs,

3 ~{CRxR128(00(C 1 alkyl), ~«(CRERG12COINRR, ~CIOHCRRG1oNRR,
oxetanyl, tetrahydrofuranyl, tetrahy dropyranvl, azetidinvl, pyrrolidinyl, piperidinyl,
isobutylpiperidinyl, piperazinyl, or —O{piperidinyl);

R7 s
{1} R7a, ~CH2R7a, ~C(O)R 7, ~COCHNH2R 70, ~C{O}CH2 13N,

10 —C{OYCHNH2 M1 alky D), ~COYCH(INH2 ) CH2 1w C{O)OH,
~C{OYCHNH X CH2 p—aNHz, or —CIOYCH(INH X CH2 1 CIONH:; or

(i1} Cs.6 cyeloalkyl substituted with one substituent selected from
~NRA{TH2 pp-sNRyRy, ~NR<{(methylpiperidinyi}, -NR«{CH2p-s{morpholinyl),
dimethylamino piperidinyl, and piperazinvl substituted with a substituent selected

15 from Ciq alkyl, ~C{OYCH;, ~(CH212O0CH;3, ~CHa(methylphenyl),
—(CHzp-s{pyrrolidinyl}, Cas cycloalkyl, pvridinyl, and methylpiperidinyvi;

R 1 azaspiro{3.5|nonanvl, Ci— cvcloalkyl, diazaspiro|3.5 nonanyi,
diazaspirol 3 Slundecanvl, diazepanonyl, diazepanyl, morpholinyl, phenyl,
piperazinyl, piperidinyi, pyrrolidinonyl, pyrrolidinyl, or pyrrolyl, each substituted

20 with zero to 1 substituent selected from i3 alkyl, —NH2, methyipipendinyi,

methylpyrrolidinyl, “-OCH2CHz(pyrrolidinyl), and —~OCH>CH2NHCH2CH3; and zero
to 4 substituents selected from —CHjs;

Ry 1s:

{1} Cr-4 alkyl, Cis hvdroxyalkyl, «(CH2 ) Ce=CH, —(CH2)1-20(C 12 alkyl),

25 —(CH2)125(0)(C12 alkyl), {CH2osNRRy, “-CH2C(OINRRx, -NR(C14
hydroxvalkyl), -NRW{(Ci-2 cvanoatkyl}, -NR{Ci-2 fluoroalkyl), ~NR«{(Cz4
hydroxyfluoroalkvl), ~NR{(CH2 2 C{OINRLR,, ~NRA{TUH 1 3NRRx,
~NR:CH2CHaNRRy, ~NRC(OWCH2) 1 aNR Ry, ~O(CH2)1-:NRxRx,
~C{OICHNRLR , ~{CH2)1-2R7g, ~NHR7g, ~NH{CH»}10R74, or ~OR7g; or

17
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(it} azepanyl, azetidinvl, diazepanyl, dioxothiomorpholinvl, morpholinyi,
oxaazaspiro]3.3theptanyl, oxetanyl, piperazinonyl, piperazinyl, piperidinvl,
pyridinyl, pyrrolidinonyl, pyrrolidinyl, or tetrahvdroisoguinolinyl, each substituted
with zero to 1 Rss and zero 10 3 Ras;

5 each Ry is independently F, Cl, -ON, Ci— alkyl, —~CF3, or ~CHuCN;
Rog 15 azaspirof 3.5 nonanyl, bicvclo[ 1. 1. Hpentanyl, Cs— cvcloalkyl, morpholinyl,
oxetanyl, phenyl, piperidinvl, pyrazolyl, pyrrohdinyl, tetrahvdrofuranyl, or
tetrahy dropyranyl, each substituted with zero to | substituent selected from Cis alkyl,
-NR. Ry, ~C{O)YCH;, methylpiperidinyi, methylpyrrolidinyl, tetramethylpiperidinyl,

10 ~OCHCH{pyrrolidinyl), and ~OCH2CH2NHCH2CH3; and zero to 4 substituents

selected from ~CHs;

Rsis H or Ci-3 alkyl;

or R7 and Rs together with the nitrogen atom to which they are attached form a
heterocyclic ring selected from aretidinyl, diazepanonyl, diazepanyl,

15 diazaspiroi3.5nonanyl, diazaspiro}5.5jundecanvl, imidazolyvl, imidazohidinonyi,
octahydro- IH-pyrrolof3,4-blpyvridinyl, piperazinyl, pipenidinyl, pyrrolidinonyl,
pyrrolidinyl, and pyrrolyl, wherein said heterocyclic ring is substituted with zero to 1
R and zero to 2 Rog;

Rsa is ~OH, Ci-s alkvl, Ci-¢ fluorcaliyi, Ci-4 hydroxvalkyl, «(CH2)120{(Ci-3 alkvh),

20 ~C{ONC s alkyl), <(CH2)1-2(Cs-6 cycloalkyl), (CH2)ia(methvl phenvi),
~{CH2)-s{pyrroliding ), ~(CHz)-s{methylpyrazolyl), «(CH2)-{thiophenyl), ~NRxRx,
Ci—¢ cycloalkyl, methylpiperidinyl, pyridinvi, or pyrimidinyk;

each R 1s independently F, Cl, —~CN, C15 alkyl, or —-CF3;
Rois Cis alkyl, Cis hvdroxvalkyl, Cis hydroxy fluoroalkyl, Ci: ammoalkyl,

25 —~{CH2120(C 15 alkyl), ~(CH21sNRSRy, ~{(CH2 o COINRRx, ~(CH2)138(0)0H,
-------- {CRxRxI3NRS{OR{C12 alkyl), or —~{CHz2Jo3Ro,;

Rua 15 Cs-7 cyceloatkyl, furanyl, phenyl, piperazinyl, piperidinyl, pyrazolvl, pyridinyl,
pyrrolidinyi, quinuclidinyl, thiazolyl, or octahydrocyclopentalcipyrrolyl, each
substituted with zero to 3 substituents independently selected from F, Cl, ~OH, Ci4

30 alkyl, Cis hvdroxyalkyl, Cios hydroxy fuoroalkvl, Cios aminoalkyl, -NRyRy,

18
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oxetanyl, phenyl, piperazinyl, piperidinyl, and pyrrolidinyl;
Riois H, Crs alkyl, «{CH2)130(C 12 alkyly, or Caes cycloalkyl;
or Ry and Rio together with the nitrogen atom o which they are attached form a
heterocyclic ring selected from azabicvcloi3.1.1iheptanyl, azaspiro] 3. 5jundecanyl,
5 diazabicyclo|2.2. 1heptanvl, diazabicvclof3.1.1 theptanyl,
diazabicyclo{3.2 Olheptanvi, diazaspiro|3.5inonanvl, diazaspirol[4 4|nonanyl,
diazaspiroi4.5}decanyi, diazepanyl, indolinyl, morpholinyl, octahvdropyrrolo]3.4-c]
pyrrolyl, piperazinonyl, piperazinyl, piperidinyl, and pyrrolidinyl, each substituted
with zero to 3 Rioa
10 each Ria 1s independently Ci4 alkvl, Ci4 hvdroxyalkvi, —«(CH2p30(Cis alkyl),
~{CH2)}13NRsRy, ~(CHz 31 2C(OINRRy, ~{CH2)1-2{methyltriazolyl),
~CH2CHa{phenyl), ~-CH2CHx{morpholinyl), ~C{OXC12 alkyl), -C(ONRWRy,
~C{OYCHoNRy Ry, —NRyRy, -NHC(O}C 15 alkvl), —C(O) furanyl), —Ofpiperidinyl),
-C(OYCHx({diethvicarbamovipiperidinyl), methvipiperazinyl, piperidinyl,
15 methylpiperidinyl, diethylearbamovipiperidinyl, isopropyipiperidinyt, pyridinyl,
iriflaoromethylpyridinyl, pyrumudinyl, or dihvdrobenzofdjimidazolonvl;

Rii s azetidinyl, azaspirof3.5nonanyl, dioxidothiomorpholinvl,
hexahydropvirolo|3,4—clpyrrolvl, morpholinyl, piperazinyl, piperidinvl, pyvridinyl, or
pyrrolidinyl, each substituted with zero (0 3 substituents independently selected from

20 halo, —CN, Ci— alkyl, Ci— aminoatkyl, ~(CH2)i—{phenyl), ~C{OYCH2NRR:, Ci—5
hyvdroxvalkvl, <(CH2)12CIONRR, ~(CH231-28(0 (T 15 alkyl),
—~(CH21-28(0)C1- alkvi), oxetanyl, tetrahvdrofuranyl, and tetrahydropyranyl;
each Riza is independently F, Cl, ~OH, Ci- alkyl, Ci fluoroalkyl, Ci—4 cyvanocalkyl, Cis
hydroxyatkvl, «(CH23-0(Ci-3 alkyl), ~(CH)1-C(OINRR s, «(CH21-28(0n(Ci=
25 alkyly, ~(CH2 2 NRHS(O12(Cr2 alkyl), ~{(CH2)12NRxRx, C15 alkoxy, ~NRyRy,
~NR(C 1 fluorcalkvi)y, ~NRx(Ci= cvanocalkyl), ~NRLOCH2NRR., -NRA(C 14
hydroxyalkyl), ~NRy{CR-RCRRH0(Ci-3 alkyl), ~NR{CHC{ONRKRL),
=NRLC 15 alkoxy), ~NRCH2CH25(00(Cr2 alkyl), ~NRC(OYCH:, ~NRLC(OXCi2
fluoroalkyl), -NRAC(OWCRRNRR, ~NRAC(O)CHNRy Ry,
30 =MRC(OYCH2NRA(C 14 hydroxyalkyl), ~NRo(CH2u2C{OINRRx, ~NRS(OW(Ci2
19
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alkyl), ~C{O}C s alkyl), ~C{OWCH2-0(C 1 atkyl), ~CIOYCRARNRyRy, R,
~{RxRxRumn, ~C{O}R128, ~C{OICRRBNR R, ~C{OINRxR1z,

~NRC{OYR.R Rz, —NRR b, ~NRARRRz0, ~N{CH2UNR 1,
—NRAC(OYCRRINR R b, —NRAC(OICRRNRCH2 R 128, ~NRCRRC(OINR R 123,

or -ORiw; or two Rizs and the carbon atom to which they are attached form C=0;

Rim 1s azetidinyl, bicyclo|1.1.1pentanyl, Ci-6 cycloalkyl, diazabicyclo{2.2. 1 heptanyl,

dioxolanyl, dioxidotetrahydrothiopyranvl, dioxidothiomorpholinyl, imidazolyl,
morpholinv, octahydrocyclopentalcjpvrrolvl, octahydropvrrolo|3,4-clpyrrolyi,
oxaazaspiro]3. 3jheptanyl, oxetanvl, phenvl, piperazinyl, piperazinonyi, piperidinyl,
pyvridinyl, pyrrolidinyl, quinuchdinyl, tetrabydrofuranyl, tetrahvdropyranyl, or
triazolyl, each substituted with zero to 4 substituents independently selected from F,
Cl, —OH, Ci— alkyl, U5 fluoroalkyl, Ci—: hvdroxyalkyl, Ci— aminoalkyl, T4
alkoxy, ~(CH2)120{Ci- alkyl}, ~NRRx, ~C{OINRRy, and ~{CRRJ0-18(00(C 15
alkyi);

each Risa 1s independently is:

(i) H, halo, ~OH, Ci-¢ alkyl, Ci-2s fluoroalkyl, Ci—4 hvdroxvatkyi, ~(CH2)o—20{Ci-3
alkyl), ~CRARANRYRy, ~CRABRNRA(Ci-5 cvanoalkyly, —CRBRNRG(CH23120(Ci2
alky D)), ~CREN{CH n20CH: )2, ~CRARINR(CH:C=CRx),
~CRABNRACH2)1-3NRsRy, ~(CRxR ) 13CRBRNRR, ~CRANH2HCH2) 1 aNRsRy,
~CRBRMNRACH2 1-20(C 13 alkyl), ~CRARANRACH2 12 O(CH23-20H,
~CRRNRACTH2}1-38(000H, —CRRA(OINRRx, ~NR«Ry, —NRALCH2)1-3NRxRx,
~NRC(OHC1-3 alkyl), -NR{U(O YT 13 fluorcalkyl}, ~NRLL(OY (T -3 alkyl),
—NRAC(OHCHznsNRRx, =“NRCH2C(OWCH2NR Ry, —COWCis alkyl),
~C{OXCR«R1-20H, ~C{OICRRNRR, ~C{OINRRy, ~C{ONRL{C12
cvanoalkyl), —CIOINRLCRR)INRR S, —CIOIN(CH2CHIHCRR ) 1-5NR R,
—C{OINRACRR 12 COINRSR s, ~CLOINRACRRNRALC(OHC i alkyl),
~O{CRRQ1-3NRRy, ~S{O1NRRy, o ~C{ONTCRR125(00(C1- alkyl):

(11} 8-azabicyclo]3 2. 1}octanyl, azaspiro|3.5inonany!, azetidinyi,

benzolcl|1,2,S}oxadiazolyl, cvclopentyl, cyclohexyl, diazepanyl, morpholinyl,

20
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phenyl, piperazinyl, piperidinyl, pyrazolyl, pyridinvi, pyerolidinonyl, quinolinvi,
quinuclidinyl, tetrahy droisoquinohinyl, tetrahydropyridinyl, or thiazolidinyl, each
substituted with zero to 2 substituenis independently selected from Ci alkyl, Ci2
fluorcalkyl, Ci— hydroxyalkyl, -NRRx, —(CH2) 12NRsRx, -C{O} 1 alkyl),

3 ~C{OYCHoNR: Ry, ~COYO(Cr—s alkyl), ~CH2C(OINRRx. Cs-6 cycloalkyl,
—CHo(phenvl), -CHx(pyrrolvl), ~CHz(morpholinyly, ~-CHa(methvipiperazinyl),
—CHa{thiophenyi), methylipiperidinyl, isobutvipiperidinyl, and pyridinyl; or
{(111) ~L3~Ru4e

each Riw is F, Cl, —OH, —-CHs, or —-OCH3;

10 Rise 1s adamantanyl, azepanyl, azetidinyl, Cs— cycloalkyl, diazepanyl, imidazolvl,
indolyl, morpholinyl, octahydropyrrolo]3,4-cipyrrolvl, phenvl, piperazinonyl,
piperazinyi, piperidinyl, pyridinyl, pyrrolidinonyl, pyrrolidinyl, pyrrolyl, triazolvl, or
tetrazolyl, each substituted with zero to 1 substituent selected from F, —OH, Ci—

alkyl, Ci-s hydroxyalkyl, ~NR:Ry, ~NRL(OWH:, ~CONHCi-2 alkyl), ~C{ONRR.,

[
(i

—~C{ON(CHCHs ), —C(O)¥tetrahydrofuranyl}, —C(OYO(C 1 alkyl),
—CH2C(O)NR<Ry, morpholinyl, methvlpipendinyl, pyrazinvl, pyridinyl, and
pyrrolidinyl;

L3 is ~(CR:R 15—, ~CHINH2)~, ~CRRNRx, ~C(O)-, ~C{OINRLCH2)p-4—, ~NRx—,
“NRC(O)—, ~NR:CHo—, —~NRCH2C(O)—, or —G{CH2 o2~

20 Ryis H, Ci= alkyl, or Ci= fluoroalkyl;

each Rxis independently H or —CHs;

each Ry is independently H or Ci— alkyl

nis zero, 1, or 2; and

piszero, 1,2, 3, or4.

W

The compounds of Formula (1) or salts thereof in which A 15 -CR,R 2R3 and Rz

b2

and Rus together with the carbon atom 1o which they are attached form a cychic group and
the cvclic group has one or more heteroatoms, the cyclic group is bonded to the indole
ring by a carbon atom in the cyclic group.

One embodiment provides a compound of Formula (§) or a salt thereof wherein G
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§~-«< /}chig
is] ;and A, Ry, Rs, and n are defined in the first aspect or the second

aspect.
One embodiment provides a compound of Formula (1) or a salt thereof wherein G
(Rody (R
RN FL o |
is: or N ;and A, Ri, Re, Rs, n, and p are defined in the first aspect or
5 the second aspect.

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

?{?b REZC
""" Nz !
&3: % ig: ------ f’; o
N
Raa , Ros : and A, Ri, Roa, Ron,

Rze, Rog, Rs, n, and p are defined in the first aspect or the second aspect. Included m this
embodiment are compounds i which Roa 15 Cis alkyl, Ciz fluoroalkyl, Cig
10 hydroxyalkyl, ~(CHz2}1-30CHs, o6 cycloalkyl, ~CHzC{ONRAR, ~CH2ACs6
cycloaliyl), —CHa{pheny!), tetrahvdrofuranyl, or phenyi; and each Rup is independently
HF, Cl, ~CN, -NR:Rx, Crs alkyl, Ciz fluoroalkyl, Cis hydroxyalkyl, —~{(CH2)o20{C12
alkyl), «(CHz2}o2C(OINR R —(CH2)1s(cvclopropyl), —C(OMO(Ci2 alkyi},
~C{ONRK{C 15 alkyl), ~CRx=CH>, or ~CH=CH( 56 cycloalkyl). Also included in thus
15 embodiment are compounds in which Rz 1s ~CHs; and each Rop 1s independently H, 1
or —CHa.
One embodiment provides a compound of Formula (I) or a salt thereof wherein G

1s a 9-memberead heterocvclic ring selected from:

{Fa)p H H
Ry R ' N

H {Ra) (Ralp H {Falp
y . ,
N (Rolo . ! \(} J N
N NZ
4\ y ( N T
20 '\Rz)p RRZPp (RZ}p
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and A, Ri, Rz, Rs, n, and p are defined in the first aspect or the second aspect.

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

is a 10-membered heterocyclic ring selected from:
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(Rl H and G ;

and A, Ri, Rz, Rs, n, and p are defined in the first aspect or the second aspect.
One embodiment provides a compound of Formula (1), N-oxide, or a salt thereof,

wherein

Ais:

(1) —O-Li—Rs;

(11} -NR7Rs;

(11t} ~L2-C(OINRoR0;

(iv) —(CRR)1-2Ryy, Ciz aminoalkyl, (CRxR1-2NRCOR 1,
~CHoNRLLO(OWCHz 2 (pipendinyl), ~CHNRLC(OYOCH piperidinyl}, or
~CHzNRLOC(OWCH2i2NRxR

(v) —CRR12R13, wherein Ri2 and Ris together with the carbon atorn to which they are
attached form a cychic group selected from azabicyclo[4.1. Hoctanyl, azepanyl,
azetidinyl, Cs cycloalkyl, diazepanyl. azaspiro{3.3theptanyl,
diazaspirol4. Sldecanonyl, morpholinyl, octabydrocyclopentalclpyrrolyl, piperazinyl,
piperidinyl, pyrrolidinyl, and quinuchdinyl, each substituted with zero to 3 Rz

(v1} ~CR=CRx{piperidinvi); or

{vi1) an aromatic group selected from [ 1,2, 4}triazolof1,5-alpyndinyl,
imidazof 1, 2—alpyndinyl, inudazolyl, indazolyl, 1soquinolinyl, oxadiazolvl, oxazolyl,
phenvl, pyrazinyl, pyrazolof3.4-blpyridinyl, pvrazolyl, pyridazinyl, pyrdinyi,
pyrimidinyl, pyrrolyl, quinolinonyl, quinolinyl, quinoxalinyl, tetrabvdro—
[1,2,4}triazolo] 1,5-alpyrazinyl, tetrahydroimidazof1,2—-alpvrazinyl,

tetrahy drotsoquinolinyl, tetrahydrothiazolo] 5 4—clpyvridinvi,

tetrahy drothieno]2,3-clpyridiny], thiadiarzelyl, thiazolyl, thiooxadiazolyl, and

triazolyl, each substituted with zero 10 2 Rusa and zero t0 3 Rus;

L is bond, (CRR}12—, ~CH2O{O)—, ~CH2C(OINRACR R Jo-2—, ~CHNRC(O)—, or
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—CH2NRC{O)CH—;

L2 s a bond or «(CR<Rx) 10—

Riis H, Cl, ~CN, Ci~ alkyl, Ci= fluorcatkyl, Ci-2 hvdroxyalkvl, or ~C{(OG3¥0{Ci atkvi);

each Rz is independently F, Cl, —-CN, ~OH, C—3 alkyl, Ci— fluorcalkyl, Ci— cyanoalkyl,
Ci15 hvdroxyalkyl, Ci—2 aminoalkyl, ~{CH2)o20(C 15 alkyl), Cs-6 cveloalkyi,
—NR:Rx, ~(CH2o2C{OINRKR S, ~(CH230-28{(00{(C - alkyl), ~CH{Cs-6 cycloalkyl),
~CHa(phenv!), or phenyl;

Rzais Cr-g alkyl, Ci2 fluorealkyl, Ci hyvdroxyalkyl, {CH21-30CH:, Cs-6 cycloalkyl,
~CH2C{O)NRRy, ~CH2Cs-6 cvcloalkyl), ~CHa(phenyl), tetrahy drofuranyl, or
phenvi;

each Rop is independently H, F, Cl, -CN, ~NR:R., Ci— alkyl, Ci— fluorcalkyl, Ci—
hvdroxyalkyl, ~{CH2)o-20(Ci-2 abkyly, ~(CH2)o2C{ONRR ., ~(TH2)-3(cyclopropyi),
~C{O}O(C 1= alkyl), —COINRL(C1-5 alkyl), “CRx=CH>, or —-CH=CH(C5

cycloalkyl;
each Rs is independently F, Cl, —CN, €y alkyl, or ~OCH;;
Rsis:

(1) Ci2 alkyl, “-CH2C(OINHCH2CRR-OH, ~CH>C(OINHCHCHRCRRLOH,
~CHC(OWNHCH: CHaNRSR, or ~CHCONHCHCHFCRLROH; or
(11} azabicyelol3.2 1joctanyl, azaspirolS Shundecanyl, azetidinvl, Ci_ cycloalkyl,
diazabicyclo{2.2. 1 Jheptanyl, diazaspiro{3.Sjuonany], morpholinyl,
tetrahydropyranyl, octahvdrocyclopentalclpyrrolyl, piperazinyl, piperidinyl,
pyrrolidinyl, or quinuclidiny], each substituted with zero {0 3 Rea
each Resis mndependently F, —OH, Ci- alkyl, Ci- fluorcalkyl, Ci4 hvdroxvalkyl,
—{(CH2n1—=OCH;, =NR:R«, ~N{Coz atkyvi), ~«(CH2)12NRRx, <(CH2)-28(0Op(Ci—
alkyly, ~(CH2 12 C{OINRRs, ~C{OYCHNRR., oxetanyl, tetrahydrofuranyl,
tetrahydropyranyi, piperidinyl, isobutylpiperidinyl, piperazinyl, or ~O{piperidinyi}:
Ry is:
(1) Rya, ~CH2R7s, ~(CH2 i oNRR, «(CH2)12NRGC(OYCHNRLR s, —C{O)R 7,
~C{OYCHNH2 )R 7, ~C{OX CH2)13NH, ~C{OYCH{NH2)(C s alkyl),
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—C{OYCHINH HCH 2 C{O)YOH, —C{OYCHINH Y{CH2)p—4NH>, or
~C{OHCHINF HCHR 1 C(ONH; o
(i1} Cs.6 cyeloalkyl substituted with one substituent selected from

~NRx{CHzp-sNR«Rx, =NH{CHz s NHCH;, ~NH(methylpiperidinyl),

(9]

~NH{(CHz}z-s(morpholinyl}, dimethylamino piperidinyl, and piperazinyl
substituted with a substituent selected from Ci¢ alkyl, ~C(OYCH;,
~{CH2)1-20CH:, ~CHz{methyiphenyD), ~(CH2-s{pyrrolidingly, Csoe cyvcloalkyl,
pyridinyl, and methvipiperidinyl;

R 15

10 (1) —OH, Cie alkyl, Cis fluoroalkyl, Cis hydrosvalkyl, Ci» aminoalkvl,
~{CH2}23C=CH, ~(CRRG120(C12 alky D), ~(CH2-28(00{C12 alkyh,
—~{CH2)osNRxRy, ~(CH2 12 C{OWNRR. ~NRyRy, -NR{C 14 hydroxyalkyl).
~NRy{(Ci-z cyanoalkyl), ~N{Ci2 cyanoalkyl)z, ~NR{Ci-z fluorcalkyl}), ~NR{(C24
hydroxyfluoroatkyl), ~(CR:RJ1-2C{ONRGR, ~NRACH2 1 2C(OINRRy,

15 =MN(CH2)12CONRSR )2, ~NRA{CH2 1 28(0n(Ci2 alky), ~NRA{CH2 hsNRxRx,
~NRZH2CHNRRy, ~NRC(OHCH2} 1 2NRRy, ~NRACH2CH:25(0)CH3),
~(CH2 2 NRAC(OWCHR )1 oNRSR s, —~O(CH2)NRRy, ~CIOXCRRG1NRy Ry,
—C{OHCRR )12 NRy(C 14 bydroxyvalkyly, -COXCRR 2 NRACHCH20CH3),
—S{ORCHCHN(CH: )2, ~(CH2)12R7a, —NRR7a, -NRACH2)1-2R74), ~NR74R74,

20 ~N{CH2}12R7¢)2, ~OR7q, ~C{OWR 74, ~C{OWCRR ) 12R74, o1
~C{ONHCRR )1 2NRRyg; o1

{11} azepanvyl, azetidiny], Cs_6 cycloalkyl, diazepanyl, dioxotetrahvdrothiopyranyl,
dioxothiomorpholinyl, morpholinyl, oxaazaspiro[3.3theptanyl,
oxaazaspiro|4.3joctanyl, oxetanyl, piperazinonyl, piperazinyl, piperidinyi,

A pyridiny], pyrmidinyl, pysrohidinonyvi, pyrrohdinyl, tetrabydrofuranvl,

tetrahv droisoquinolinyl, tetrahvdropyranyl, or thiadiazolyl, each substituted with
zero 10 1 Rea and zero to 3 Ras;

each Ry is independently F, —CH; or ~CH2CN;

Roq 1s azaspirof 3.5 nonanyl, azetidinyl, bicvclo[1.1.1]pentanvl, Cs— cvcloalkyl,

30 dioxothiaazaspiro|3. 3theptanyl, morpholinyl, oxaazaspiro[3.3theptanyl,
28
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oxaazaspiro{4.3|octanyl, oxaazaspiro{4.4jnonyl, oxetanyl, phenyl, piperidinyi,
pyrazolyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, thiadiazolyvi, or triazolvl,
each substituted with zero o 2 substituents independently selected from F, —OH, C13

alkvi, Cip hydroxvalkvi, iz atkoxy, ~NRxRx, ~C{OYCH;, -S{0RCHs,

5 methylpiperidinvi, methylpyrrolidinyl, tetramethyipiperidiny,
—-OCHCH{pyrrolidinyly, and —OCH2CH2NHCH2CH;; and zero to 4 substituents
selected from —CHs;

Rs is H or Ci-2 alkyl;
or Ry and Rs together with the nitrogen atom to which they are attached form a

10 heterocyelic ring selected from azetidingl, diarzabicvelo{2.2. 1theptanyl,
diazabicyclo|2.2.2]octanyl, diazabicyclof3. 1.1 theptanyl, diazabicyclof3.2 Hoctanyl,
azaspiro{3.3theptanvi, diazaspiro]2 Sjoctanvyl, diazaspirof3.3 theptanyl, diazepanonvi,
diazepanyi, diazaspiro{3.5{nonanvi, diazaspiro]5. Sjundecanyl, imidazolyl,
midazolidinonyl, octahydro~-1H-pyrrolof3,4-bipyridinyl,

15 oxadiazabicyclo[3.3. 1 jnonanyl, piperazinyl, piperazinonyl, pipenidinyl,
pyrrolidinonyl, pyrrolidinyl, and pyrrolyl, wherein said heterocvclic ring is substituted
with zero to 1 Row and zero t0 2 Ry

Rsais —OH, Ci-4 alkyl, Cis fuorcalkyl, ~{(CH2)1-20(Ci alkyl), Ciz alkoxy, ~C{OXC12
alkvly, “CLO30(Ci— alkyl), -CHAH{Cs— cycloalkvl), —(CH2)i—(methyl phenvi),

20 —~{CHz)i-3{pyrrolidinyl), ~(CH2)i2(methylpyrazolvly, ~(CH2)io{thiophenyl), ~NRxRx,
Us-s cycloalkyl, methvipiperidinyi, or pyridinyl;

each Rsp 15 independently F or -CHs;
Rois Cis alkyl, Cios fluorcalkyl, Cis hvdroxyvalkyl, Coos hydroxy fluorcatkyl, Ciz
aminoalkyl, ~(CH2p0(Ci-2 alkyl), «(CH2)13N(CHs ), ~(CH2 312 C(O)NH,

25 ~{CH2)128(0)0H, ~(CHz2) 1 2CRBINHS(O R CH;, or ~{(CHz)osRea;

Roais Cs.7 cycloalkyl, furanyl, phenyl, piperazinyl, piperidinyl, pyvrazolyvl, pyvridinyl,
pyrrofidinyl, quinuchidinyl, thiazolyl, or octahvdrocyclopentacipyirolyl, each
substititted with zero to 2 substituents independently selected from —OH, Cis alkvi,
—NRxRx, oxetanyl, phenyl, piperazinyl, piperidinyl, and pyrrohidinvl;

30 Ruois H, Cioz altkyl, ~(CH23120(C 12 alkyl), or Cas cycloalkyl

B
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or Ro and Rie together with the nitrogen atom to which they are attached forma
heterocyelic ring selected from azabicyclo]3.1. Liheptanyl, azaspiro] 5. Shundecanyl,
diazabicyclo|2.2. 1heptanvl, diazabicvclof3.1.1 theptanyl,
diazabicyclo{3.2 Olheptanvi, diazaspiro|3.5inonanvl, diazaspirol[4 4|nonanyl,
diazaspiroi4.5decanyvi, diazepanyl, indolinyl, morpholinyl, octahvdropyrrolo]3.4-
clpyvrrolvl, piperazinonyl, piperazinyl, pipenidinyl, and pyrrolidinyl, each substituted
with zero to 3 Rioa

each Raea i1s independently i3 alkvl, Ci5 hvdroxyalkvi, «(CH212O(Ci— alkyl),

~(CH2)1oNRsRx, ~CH2C(OINR«Rx, ~CHo{methyltriazolyl), ~CH2CHoa(pheny),
~CH2CH:{morpholinyly, ~C(ONHCi2 alkyl), ~C{O)NH:z, ~C(ON(C 12 alkyi)p,
~C{OYCHoNRRy, —=NRR«, -NHC(O}C 12 alkvl), —C(O) furanyl), —Ofpiperidinyl),
~-C{OYCHzAdiethylcarbamovipiperidingl), methvipiperazinyl, piperidinyl,
methylpiperidinyl, diethylearbamovipiperidinyl, isopropyipiperidinyt, pyridinyl,
iriflaoromethylpyridinyl, pyrumudinyl, or dihvdrobenzofdjimidazolonvl;

Rii s azetidinyl, azaspirof3.5nonanyl, dioxidothiomorpholinvl,
hexahydropyrrolof3,4—clpyrrolyl, morpholinyl, piperazinyl, piperidinyl, pyridinyi, or
pyrrolidiny!, each substituted with zero 1o 3 substituents independently selected from
F, Cl, —CN, Ci—3 alkyl, Ci— armimoalkyl, ~CHz(methyvloxetanyl), —~CHz(trazolvl),
~CHz(phenyl), ~C{OYCHNR Ry, ~CH2CRROH, ~CH2C{OINRR,
—CHaCHRS(OR(C - alky ), ~CH2CHLS(OYC 5 alky ), oxetanyl, tetrahydrofuranyi,
and tetrahy dropyranyl;

each Ruz is independently —OH, Ci— alkvl, Ci— fluorcalkvi, Ci— cyvanoalkyl, Ci+
hydroxyatkyl, ~(CH2)i20¢(C 12 alky 1), ~CHzC(OINRRy, ~{CH2)128(0)n2(Cr2
alkyl), ~(CH2)i2oNHS(OR(Ci— alkyl), «(CH2)12NRxRs, Ci alkoxy, ~NRyRy.
=NRH{C -5 fluorcalkyl), ~NRACHLRRGOCHs), ~NR{C1-2 cyanoalkyl),
~NRCHoNR Ry, ~NRAC 14 hvdroxyalkyl), ~NRATCH2O(0)NH2}, ~-NRAGCH;),
~NRZCH2CHoS(O0(Ci— alky ), “NRACH2CRAROHOCH:), ~NRC{OYCH;,
=NRC(ONC 14 fluoroalkyl), ~NRC(OYCRRMNRRy, ~NRC(OYCH:NRyRy,
~NRC(OYCHINRAC 1-4 hydroxyalkyl}, -NRACH2O{O)INRK Ry, -NRS(ORCH;,
~C{O¥HCi-s alkyl), ~COYCH2(C 12 alkyl), ~C(OYCHCHO(C 12 alkyl),
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~C{OXCH2)1oNRR s, —CIOY CHRNRYRy, Ruos, —CRxR:Rum, —C{O)R o,

—C{OYCH2NR xR, —C{OINRR 126, ~NRLOC(OICRRR 16, —NRR i,

~NEBKCR:R R s, ~N{CHCNIR 2, ~NRL(CYCHNRR 1w,

~NEC{OYW CHNRCH2R b, ~NRAHC{OINRRusb, or —OR12m; or two Rize and the
5 carbon atom to which they are attached form C=0;

Rion 18 azetidinyl, bicvclo[1. 1.1 pentanyl. Cs— cycloalkyl, diazabicyelof[2.2. 1}heptanyl,
dioxolanyl, dioxothiaazaspiro| 3.3 jheptanyl, dioxidotetrahy drothiopyranyl,
dioxidothiomorpholinyl, imidazolvl, morpholinvl, octahydrocyvclopentalcipyrrolyl,
octahydropyrrolol 3,4-clpyvrrolyl, oxaaraspiro|3 3iheptanvl, oxaazaspiro{4. 3joctanyl,

10 oxaazaspiro[4.4|nonanyl, oxetanyl, phenyl, piperazinvl, piperazinonyl, pipenidinvi,
pyridinvl, pyrrolidinyl, quinuchdinyl, tetrabydrofuranyl, tetrabvdropyranyl, or
triazolyl, each substituted with zero to 4 substituents independently selected from F,
Cl, ~OH, Ciz alkyl, T hydroxyalkyl, Ci—2 alkoxy, «(CH231-20(Ci— alkyl),
=NRRx, ~C{OINRRy, ~8(0)2{C1—2 alkyl), and ~CH25(0%(Ci-z alkyl);

15 each Rusais independently:

(3 H, F, Cl, ~OH, Ci-s alkyl, Ci-2 fluorcalkyl, Ci2 hydroxyalkyl, ~(CHz)o20CH;,
~CHR.NRHC 15 alkyl), ~CHRNRW(Ci—» cyanoalkyl), ~-CHRANR{{CH2 2 OCH:),
~CHRN(CH)120CH: )2, ~CHONRA(CHC=CRy), ~CHNRCH2CHoNRRy,
—{CH2)13CREBNRRy, ~CHONHCH2 13- sNRSRy, ~CH2NR(CH23120(Ci-3 alkyl),

20 ~CH2NRA{CH2 12 O(CH2)120H, ~CHoNH(CH2 12 8(00»0H, ~CH2C{O)INRxRx,
~NR Ry, ~NRx{CH2-3NRsRx, ~NRLC(OHCi2 alkyl), ~NRLC(OWC 2 fluoroalkyl),
~NRC(OYO{(C 13 alkyvl), -NRC{OHCH2 2 NRGR, ~NR.CH2C{O)CH2NRR
~C{OHCi2 alkyl), ~C{OYCH2CRRLOH, ~C(OYCH2NR Ry, ~C{OINRRx,
~C{OINRACH2ON), ~C{OINRACRR )23 NRRx,

25 ~COMN(CH2CH{CRR 0 -sNRR K, ~C{OINRLCH2C{O)NRRx,
~COMNRCH2CHoNRLC(O)YCH3, ~O(CR R 2-3NRWRx, —S{O)0NRR«, or
~C{OYCHLS(O0ACi— alkyl);

(11} 8-azabicvclo[3 2. 1joctanyl, azaspirof3.5inonanyl, azetidinyl,
benzo{c|1.2,5loxadiazolyl, cvclopentyl, cyclohexyl, diazepanyl, morpholinyl,

30 phenyl, piperazinyl, piperidinyl, pyrazolyl, pyridinvi, pyerolidinonyl, quinolinvi,
31
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gquinuclidinyl, tetrahy droisoguinolinyi, tetrahydropyridinyl, or thiazolidinyl, each
substituted with zero to 2 substituents independently selected from Ci— alkyl, Ci2
fluoroalkyl, Ci— hydroxyalkyl, ~NR:Rx, ~(CH2) 12NRxRx, ~C{ONC1— alkyl),
~C{OYCHoNR Ry, ~C(OYO(Ci-3 alkyl), ~CH2C{OINRRy, Cs-6 cycloaltkyi,
—CHo{phenvl), -CHu{pyrrolyl), —CHa(morpholinyly, —CHa(methvipiperazinyl},
—CHz(thiophenvl), moethylpipendinyvl, isobutvipiperidinyl, and pyridinyl; or
(111 ~L3—Ruac

each Ry is F, —=CH;, or ~OCH;;

=NR:C(O)—, -NRCHo—, —-NR-CHC(O)—, —O—, or —O(CHz)1——; and
Ruac 15 adamantanyl, azetidinyl, Cs—6 cycloalkyl, diazepanyl, imidazolyl, indolyl,
morpholinyl, octahy dropvrrolo]3,4-clpyrrolyl, phenyl, piperazinonyl, piperazinyl,
pipenidinyl, pynidinyl, pyrrohidinonyl, pyrrohidinyl, or tetrazolyvl, each substituted with
zero to 1 substituent selected from F, —OH, Ci— alkyl, Ci— hydroxvalkyl, —=NRxRy,
~NR«C(O)YCH;, ~C({ONCi2 alkyly, ~C{OINRRx, ~C{ON(CH2CH: o,
~C{O(tetrahy drofuranyl), ~COO(C i alkyl), —~CHCIOINRR,, morpholinyl,
methyipipendinyl, pyrazinyl, pyrnidinyl, and pyrrolidinyl;
and G, n, and p is defined in the first aspect or the second aspect.
One embodiment provides a compound of Formula (1), N-oxide, or a salt thereof,
wherein:
Ais:
(1) —O-L3—Re;
(11} -NR7Rs;
(1i1) —E2-C{ONRoRuo:
(v) ~CHRR 1y, ~CH2CH:R 1, ~CH2NH, ~CH2NHC(O)R),
~CHoNHC(O)YCH CHpiperidinyl}, ~CHNHC(OYOCHA piperidinyl}, or
—~CHaNHC(OYCH2CHaN(CHs )2
(v) ~CHR1zR13, wherein Rz and Rus together with the carbon atom to which they are
attached form a cychic group selected from azabicyclof4.1. Hoctanyl, azepanyl,
azetidinyl, Cse cycloalkyl, azaspiro]3.3theptanyl, diazaspirof[4 5]decanonyl,
32

PCT/US2018/065908



10

[y
W

20

WO 2019/125977 PCT/US2018/065908

morpholinyl, octahydrocvclopenta{clpyrrolyl, piperidinyl, pvrrolidinyl, and
quinuclidinyl, each substituted with zero to 3 Rzl
(v1} ~CH=CH(piperidinyl}; or
{(vii) an aromatic group selected from {1,2.4firiazolof 1, 5-ajpyndinyl,
imidazol 1, 2—alpyndinyl, imidazolyl, indazolyl, isoquinolinyl, oxadiazolyl, oxazolyl,
phenvl, pyrazinyl, pyrazolof3.4-bipyridinyl, pvrazolyl, pyvridazinyl, pyridinyl,
pyrimidinyl, pyrrolyl, quinolinonyl, quinohinyl, quinoxalinyl, tetrabvdro—
{1.2,4riazolol1,5-alpvrazinyl, tetrahvdroimidarof 1, 2—-alpyrazinyi,
tetrahy droisoquinolinyl, tetrahydrothiazolo| 5 4—clpvndinvl,
tetrahvdrothieno{2, 3—clpyridiny, thiadiazolyl, thiazolyl, thiooxadiazolyl, and
triazolyl, each substituted with zero to 2 Ri4s and zero 10 3 Rygp;
L i1s bond, ~CHo—, -CH2CH—, —-CH2C(O)—, ~CHC(ONH-, —-CHC(ON{CH3)—,
~CHCOWHCH:2—, or —CH2C{ONHCHCH2—;
L2 1s a bond, ~CH{CHs)—, —~C(CHza)o—, or -CH2CHz—;
each Rs is independently ¥, Cl, ~CN, €12 alkyl, or —OCH;;
Re 1s:
(1) =CH;s, ~CH2C(ONHCHC(CH: pOH, ~-CH2CIOINHCHCHC(CH: pOH.
~CH2COOINHCH2CHoNH:z, or ~CH2XC(OINHCHCHFC(CH: pOH, or
(i1} azabicyclo]3.2. 1 joctanyl, azaspirolS.5jundecanyi, azetidinyl, cyclohexvi,
diazabicyclo[2.2.1|heptanyl, diazaspiro]3. Slnonanyl, morpholinyl,
octahydrocvclopentalcipyrrolyl, piperazinyl, piperidinyl, pyrrolidinyl, or
quinuchdinvi, each substituted with zero 10 2 Rea;
each Rea is independently F, ~OH, —CH;s, ~CHCHCH;, ~C(CHis ), —CHXCH(CHa):,
~CHCHoCHoCFs, ~CH2CH2OH, —~CH2CHCHOH, ~CH2CH(CH)OH,
~CH:C(CHz3OH, ~CHCH:0CH;, ~NH:z, ~N{CHs)}o, ~N(CH2CH2CHz)z, ~CHoNHb,
~CH2CHoNHy, —CHCHRR(ORCH;, —~CHC(ON(CHz), —~C(OYCHN(CH: 3o,
oxetanvl, tetrabydropyranvl, piperidinyl, isobutvlpiperidinyl, or —O{piperidinyi);
R7is:
(1) ~CHzCHoNH:z, ~CHCHNHC(OYCHN{CHs )z, ~CHa(isopropy!
azaspiro|3.5 inonanvl}), ~CHz(methylpyrrolidinyl), ~C{O}CH2}-3NHa,

33



10

15

WO 2019/125977

~C{OYCHNH)CHCHCH, —C(OYCH{NH )}CH2CH{CHs),

~COYCH(NH ) CH{CH)CHLCH;, ~C{OYCHINH)YCHCHC(OYOH,
~C{OICHNH M CH2 )3 NHp, ~C{OYCH(NH: }(CH2 31 2C(ONHD,
~C{OMCHINHz Y evclohexyl), ~COYCH{NH2Xpheny 1), ~C{O)anunocyclohexyly,
~C{O¥morpholinyl), ~C(O)pyrrolidinyl), pentamethylpipendinyl,
methylpipenidinyl-piperidinyvl, methylpvrrolidinyl-pyrrolidinyl, or phenyl

substituted with ~OCH2CHzpvrrolidinyly or ~OQCHCH2NHCH:CH;; or

{11} cyclohexyl substituted with —NR{CH2psN(CHs)2, ~-NHCHCHNHCH;,

Rwis:

4y

~NH{methylpipenidinyl), ~-NH{CHz)z-s{morpholinyl}, dimethylamino piperidinyl,
or piperazinvi substituted with —~CHz, ~CHoCH;, ~C{(CH:)s, ~CH2CH{CHs),
~C{O)CHs, ~CH2CH2OCH;, —~CHo{methyiphenyl), ~(CH2)-s{pyvrrolidinyl),

cvclopentyl, pyridinyl, or methyipipendinyl;

~0OH, Ci¢alkyl, Cs-¢ fluoroalkyl, Csi—¢ hyvdroxvalkvl, ~CH2CN, ~CH2CH(UN,

~CHoCHCHRC=CH, ~«(CRxR)120CH;, ~«(CH2 ) 38(0 ) CHs, —~{CH2)1oNRLRx,
—{CH2)12COINRR, ~NRy Ry, ~NRW{Ci4 hydroxyalkyl), ~NH{CHCH0CH3z),
~NRy{(Ci2 cyanoalkyl), ~MN{CH2CHCN )z, ~NR(Ci2 fluorcalkyl), ~NR{Cz 4
hydroxy fluoroalkyl), ~(CH2 1 2C(OINRRy, ~NR{CH2}12C{OINRR
—NECH212C(OINRSR )2, —NR{CH2):128(00{Ci2 alkyl), -NR{CH2)1sNRRx,
~NRCHCHN(CHs), ~NRC(ONCH)-2NRRy, ~NR(CH2CH28(0)CH3),
~OCHCHaN{CHs), ~C{O}CR R 1 2NRyRy, —CLOHCRR1 2NRAC 14
hyvdroxyatkyl), ~C{O}CRRN2NRA{CH2CH2QCH3). —-S{OpCH2CH2N(CH:z ),
—~{CH2) 2R, ~NRxR7g, ~NRJCHz21-2R73), ~NR7aR7q, ~N{{CH2)1-2R 7}, ~OR7q,
—C{OWR 74, ~C{ONCRLR10R7q, or ~C{ONCRAR M 2NRRy; or

(1) azepanyl, azetidinvl, cvclobutyl, cyclohexyl, diazepanyl,

dioxotetrahydrothiopyranyl, dioxothiomorpholinyi, morpholinyl,
oxaazaspiro] 3. 3theptanyl, oxaazaspiro[4.3Joctanyl, oxetanyl, piperazinonyl,
piperazinyl, piperidinyl, pyridinvl, pyrivoidinyl, pyrrolidinonyl, pyvrrolidinyl,
tetrahy drofuranyl, tetrahydroisoguinolinyl, tetrahvdropyranyl, or thiadiazolvl,
each substitited with zero to 1 Rsa and zero t0 3 Ry,
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each R is independently —CHs or —~CH2CN;
Rog 15 azaspirof 3.5 nonanyl, azetidinyl, bicvelo{1.1. 1 pentanyl, Cs— cycloalkyl,
dioxothiaazaspiro]| 3.3 theptany !, morpholinyl, oxaazaspiro[3 3}heptanyl,

oxaazaspiro{4.3]octanvl, oxaazaspiro{4.4inonyl, oxetanyl, phenyl, pipendinyl,

W

pyvrazolyi, pyvrrolidinyi, tetrahydrofuranyl, tetrahydropyranyl, thiadiazolyi, or triazolyl,
each substituted with zero to 2 substituents selected from F, —~OH, C5 alkyl,
~CH20H, ~OCH;s, ~NRxRx, ~C(OYCH:, —8(ORCHs, methylipipendinyl,
methyipyrrolidinyl, tetramethyipiperidinyl, ~-OCH2CHo{pyrrolidinyi), and
—OCH>CHoNHCH2CH3; and zero to 4 substituents selected from —CHz;
10 RsisH, ~CH; or ~CHzCH5;
or R7 and Rs together with the nitrogen atom to which they are aftached form a
heterocyclic ring sefected from azetidinyl, diazabicyclo[2.2. Hheptanyl,
diazabicyclo|2.2. 2]octanyi, diazabicyclof[3.1 1theptanyl, diazabicyclof3.2. Toctanyl,
azaspiro{3.3theptanyi, diazaspiro{2.5joctanyl, diazaspirof3.3 jheptanyl, diazepanonyi,
15 diazepanyl, diazaspiro{3. Slnonanyl, diazaspire]5. Sjundecanyl, imidazolidinonyl,
octahydro-1H-pyrrolo[3,4-blpyndinyl, oxadiazabicyclo[3.3. 1 nonanyl, piperazinyl,
piperazinonyl, piperidinyl, pyrrolidinonyl, and pyrrolidinyl, wherein said heterocyclic
ring 1s substituted with zero to 1 R and zero to 2 R,
Rsa1s —=OH, ~CHa, ~CH2CHs, ~CH(CH:g, ~C(CHag, ~CHCH(CHs », ~CH2CH20CH;,
20 ~CHRCHLCF3, | ~OCH;, —C{O)CH;, —COYOCH, ~CHu(cvclopropyly, ~CHzx(methyi
phenvl), «CH2)-s(pyrrolidiny 1), ~CHz(methylpyrazolvl), ~CHa(thiophenyl),
—~NRxRx, cyclopentyl, methyipiperidinyl, or pyridinyl
Rsais —~OH, —CH;, -CHCHs, ~CH(CHsz)z, —~C(CHs)s, ~CH:CH(CHs )2, ~CH>CH2OCH:,
~CH2CHLCF3, —~OCH;, ~C{(O)YCHs, ~C(OYOCH:, ~CHa(eyclopropyl), ~CHa(methyl

25 phenvl), {CHzp—s(pyrrolidinyl), —-CHa(methylpyrazolvl), —CHu{thiophenyl},
-NR«Rx, cvelopentvl, methyipipendinyi, or pyndinyh
each Ry i1s —CH;;
Ro 1s ~CHs, ~CH2CHLCFs, ~CH>CH2OH, ~CH2C(CH: »pOH, —~CHC(CH: ) CHoOH.
~CH2CHFC(CH3 pOH, ~CH2CHaC(CH3):0H, ~CH(CH:20H ), ~CH2CH2OCH;,
30 —~CHCHaNH, —CHoCHN(CH;3 )0, —~CHaCHCHoN(CH3)2, ~CH2CH2C(O)NH:,
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—~CH2S(OROH, —~CHyCHC{CH; pNHS(ORCHs, or —(CHzlo-3Roeq;

Ruq is cyclohexyl, cvcloheptyl, furanyl, phenyl, piperazinvl, piperidinyl, pyvrazolyl,
pyridinyl, pvrrolidinyl, quinuchdinyl, thiazolyl, or octahydrocyclopentalcipyrrolyl,
each substituted with zero to 2 substituents independently selected from —~0OH, Ci3
alkvi, =NHz, =N({CH:s)z, oxetanyl, phenvl, piperazinyl, pipenidinyl, and pyrrolidinyl;

Riots H, ~CH;, ~CHCHs, ~CHCH2OCH:, or eyclopropyl;

or Ro and Rio together with the nitrogen atom to which they are attached form a
heterocyclic ring selected from azabicyclof3.1.1Theptanyl, azaspiro{ 5.5 lundecanyl,
diazabicyclo[2.2. 1 heptany], diazabicyclof3.1.1 jheptany],
diazabicyclo|3.2.Olheptanyl, diazaspiro|3 Sinonanyl, diazaspirol4 dnonanyl,
diazaspiroj4.Sldecanvl, diazepanvl, indolinyl, morpholinyl, octahydropyrrolof3,4-
clpvrrolyl, piperazinonyl, piperazinyl, pipenidinyl, and pyrrolidinyl, each substituted
with zero to 2 Rios;

each Riea is independently —CHs, ~CH2CHs, —CH(CH:z)2, —CH>OH., -CH2CH2O0H,
—CH2OCH;, ~CH:2CH2OCH;, ~CHaNHe, —~CH2CHaNH2, —~CHoCHoNH(CH3),
~CH2C(OINH(CH:), ~CH2C(ON(CHs o, ~CHe(methyltriazolyl), ~CH2CHa{phenyi),
~CH>CHa(morpholinyl), ~C(O)CHs, ~C{ONHz, ~C{ON(CH2CHsh,
~C(OYCHNH(CHs), ~C(OYCHN(CHa o, ~NHa, ~N(CHs)z, ~NHC(OYCH:,
~C{Oy(furanyl}, ~O(piperidinyl), ~C{O)CH{diethvicarbamoyipiperidinyl},
methylpiperazinyi, piperidinyl, methylpiperidinyl, diethyvlcarbamovlipiperidinyl,
isopropyipiperidinyl, pyridinvl, trifluoromethylpyridinyl, pyrimidinvi, or
dihydrobenzofdjimidazolonyl;

Rur 15 azetidinyl, azaspiro|3.5|nonanyl, dioxidothiomorpholinyl,
hexahydropyrrolof3.4—clpvrrolyl, morpholinyl, piperazinyl, piperidinyl, or
pyrrolidinyl, each substituted with zero to 2 substituents independently selected from
F, =CHs, ~CH(CH: ). ~CH2ON, —~CHo{methyloxetanyl), ~CHo{triazolyl),
~CHz(phenyl), ~C(OYCHMN(CHs o, ~CHC(CH: pOH, ~CHO(ON(CH: )2,
~CH2CHS(O R CH;, ~CH2CH2S(0)YCH;, oxetanyl, and tetrahydropyranyl;

each Riza 15 independently ~OH, ~CHs, ~CH:CH:CHs, ~CH(CHs)2, ~CH:CH(CH:s):z,
~{F3, ~CHCFs, ~CHCHRCHROF;, ~CHRON, ~CHRU{CH pOH, ~CHCHOCH;,
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~CH2C{OINH(CH;s}. —~CHXC(OIN(CHs o, —CH2C(ONH., ~CH2CHR8{OR{CHs,
~CH2CH2NHS(O 3 CHs, ~CHoNRR, ~CH2CHNH(CH3), ~OCH;3, ~NR<Ry,
~NR(C2-s fluoroatkyl), -NR(CH2CRRHOCH:), ~-NH(CH:CN),
~N{CH3)YCH2N(CHs )2, —-NH{CH2C({CH:»OH), ~NR{CH>C{OINHz),

5 =N{CH3 W OCH:), ~NRCCH2CHRS(0):CH, -NHC(OYCH:, -NHC(O)YCH2CF;,
~NHC{OYCHRNH{CH3), ~-NRC(OICHN(CHs )2, -NHC{OYCHN{CH;3)(CH2CH5),
~NRC{OYCHN(CH2CHs )2, ~NHC(OYCHNH(CHC{CH30H).
~NHCH2C{OINR(CHz), -NHS(ORCH:, ~C(OYC(CHs)h, ~C{OYCH(CH2CH: )2,
~C(OCH20CH;, —~C{OCHCH2OCH;3, —C{O)CHNH(CH3), ~C{O)YCHN(CHs ),

10 ~C{OYCH2CHN(CH: Yz, ~COYCH{CH)NH(CH:), ~COYCHN(CH W CH2CH:),
~C{OYCHN(CHRCH: 2, Ruw, ~CHeRum, ~C{OWRm, ~C(OYCH2R 1,
~C{OYCHoNHR 126, ~C{OINR:R 126, ~NR:C(OMYCH2R 120, ~NRyR12p, ~NR<CH2R 128,
“N(CH2CMN)R 12, ~-NHC(OYCH2NRR20, ~NHC(OYHNRCH2R 128,
~NHCHC{ONHR 2, or —ORus; or two Riza and the carbon atom to which they are

13 attached form C=0;

Ria is azetidinyl, bicvclof1.1.1]pentany], cyclopropyl, diazabicyelo[2.2 1heptanyl,
dioxolanyl, dioxothiaazaspiro] 3.3 jheptanvi, dioxidotetrahy drothiopyranyl,
dioxidothiomorpholinyl, imidazolvl, morpholinyl, octahvdrocyclopentafcipyrrolyl,
octahydropyrrolol 3,4-clpyvrrolyl, oxaaraspiro|3 3iheptanvl, oxaazaspiro{4. 3joctanyl,

20 oxaazaspirol4.4lnonanyl, oxetanyl, phenyl, piperazinvi, piperazinonyl, piperidinvi,
pyridinvl, pyrrolidinyl, quinuchdinyl, tetrabydrofuranyl, tetrabvdropyranyl, or
triazolyl, each substituted with zero to 4 substituents independently selected from F,
—0OH, —CHs, -CHR{(CHs), -CH20H, -OCH:, ~CH2CH0CH:3, -NR:Rx, —C(O)NH>,
~C{OMN(CH: 2, ~8(0nCHs, and ~CHRS{(ORCH;;

25 each Ry is independently:

M H F, Cl, ~OH, ~CHs, ~CH(CHs)2, ~CH(CH3}CH2CH:), ~CH2CH2CHRC{CH:i),
~CF3, —-CH>CF;, -CHOH, —OCH:, -CH2CH2OCH;5, ~CHRWINRK(CH3).
~CHaN(CH)CH(CH: )2), ~CHNF(CH:C(CH: ), ~CHaNH(CHON),
~CHN(CH: X CH2CH20CH3), ~CH2N(CH2CH2OCH: Yo, ~CHNRW(CH2C=CH),

30 ~CHoNHCH2CHaN(CHs ), ~CHoCHONRACH;3), ~CHoCRA{CH)NH,,
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~CH2CHRCHON(CH ), ~CH CHRCHCHONH,, ~CH(ONH Y CH )3-4NH:,
—~CHoNHCHCHO(C 15 alkyl), ~CH2NHCHCH2OCHCHOH,
~CHoNHCHCHRS(OROH, ~CH2C{O)INRWCH:), —NR«Rs, -NH(CH(CH:zp),
~NHCH>CH2NH(CH3), ~NHCH2CHCHON(CH 2, -NHC(OHCHs, -NHC{O)YCFs,
5 ~NHC{OYOC(CH:)s, ~NHC(OYCHN(CH:z)z, -NHC(OYCH2CH:N({CHi )z,
~NHCHC(O)CHNH(CH3), ~C{O)CH;s, ~C(O}CHCH{CH3)OH,
~C{OYCH2NRA{CH3), —CIOINRRx, ~C{ONH{CH2CN},
~C{OINHCHCH2CHoNRLR ., ~C{ONHCHCH(CH;3 )}(CHNHa,
—C{OINHCH2C(OINH:, —COIN(CH3)YCH2CHRCHN(CH )2,

10 ~C{OIN{CHCH YCH2CHN(CH )z, ~OCH2CHCHN(CH ),

~C{OINHCHCHNHC{O)CH;3, -S(OpNH:, or ~C(O}CH2S8(0pCH;;

{11) 8-azabicvclo|3 2.1 joctanyl, azaspiro{3.5nonanyl, azetidinvl,
benzo{c]{1,2.5loxadiazolyl, cyclopentyl, cycichexyl, diazepanvi, morpholinvi,
phenyl, piperazinyl, piperidinyl, pyrazolyl, pyridiny, pyrrolidinonyl, quinohnyl,

15 gquinuchdinyl, tetrahvdroisoquinolinyl, tetrahy dropyridinyl, or thiazolidinyl, each

substituted with zero to 2 substituents independently selected from —CHs,
~CH{CH:s)2, ~CH2CH(CHs o, ~CFa, ~CHoCHCFs, ~CHCHzOH,
~CH2CH2CH{CH3)OH, ~NHo, ~CHN{CHzp, ~CH2CHoNH(CHs}, ~C{(O)CHs,
~COYCHNH(CH:), ~C{OYCHN(CHs 2, —C{OYO(C(CHs 1),

20 ~CHRC{OINRWCH:), cyclobuivi, eyclopentyl, ~CHa{phenvl), —~CHa{pyrrolvl),
—{CHa{morpholinvl), -CH:{(methylpiperazinyl), —CHz(thiophenyi},
methvipipenidinyl, isobutylpiperidinyl, and pvridinyl; or

(11} ~L3-Ruae;
each Ruw 15 —~CHs;
Ls 15 -(CH2p13—, —CH{CHs)—, -CH(NH2)—, -CH:NH-, -C{(0}—, -C{(ONH(CH2}o0s—,
—C{ON(CH:))CHCHo—, —NH-, -NHC(O)—, -NHCH—, -NHCHC(O)—, —0—, or
~OCH:CHa—;

|30
(2

Ris 13 adamantanyl, azetidinvl, cyclopropyl, cyclohexvl, diazepanyl, imidazolvi, indolvi,
morpholinyl, octahydropyrrolo]3,4-clpyrrolyl, phenyl, piperazinonyl, piperazinyl,

30 miperidinyl, pynidinyvl, pyrrolidinonyl, pyrrolidinyl, or tetrazolyl, each substituted
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with zero 1o 1 substituent selected from —OH, —~CHz, —-CH{CH:), ~CH>CH(CHz ),
~C{CH:»OH, ~NHz, —N{CHs)2, ~NH{C{(CH3)2, ~-NHC(OYCH;, —-C(O)YCHs,
~C{ONHz, ~C{OIN(CH:CHz )2, ~C{O)Xtetrahydrofuranvl), ~C{OYOCHCHs,
~CH2C{OWH{CH(CH:s )2, morpholinyl, methvipipendinyl, pyrazinvl, pyridinyl, and
pyrrohidinyl;

niszeroor1; and

pis zero, 1, 2, or 3.

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

Gis:

OCH,

o §--QCH3;

NN
PN
5N~y
(Rz}p

Als:

(1) —ORs or ~O(CRxR)1-2-Re:

(i1) ~NR7Rs;

(iit) ~C{O)NRoR10;

(vi} ~CH:CHoR;

(v} ~CHR 2R3, wherein Riz and Rys together with the carbon atom to which they are
39
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attached form a cyclic group selected from azetidinyl, Css cycloalkyl, morpholinyl,
or piperidinyl, each substituted with zero 1o 3 Ruza; or
{vi} an aromaftic group selected from pyvrazolvi substifuted with zero to 1 Ruag;
Ry 15 =CH; or ~CH{CH;3);
3 each Ry is independently Cl, —-CHs, ~CH2CH5, ~CH2OH, ~CHCHOH, ~CH2CN,
~OCHz, ~CH20CH3, or ~CHCHRS(O3RCH3;
Re1s:
{3 —~CH;s or
(b} azetidinvl, cvclohexyl, or piperidinyl, each substituted with zero to 2 Rea;
10 each Reais independently —CHs, ~CH2CHzCH:, —C(CHz ), —~CH2O{CH: ROH, —N({CHs)z,
=N(CH2CH2CHs o, ~CH2CHRS(ORCH:, —~CHRC(ON(CHs ), or tetrahydropyranyl;
R> and Rs together with the nitrogen atorm to which they are attached form a heterocyclic
ring selected from azetidinyl, diazepanyl, diazaspiro}3.5 jnonanyl, piperazinonyl,
piperazinyl, piperidinyi, and pyrrolidinyi, wherein said heterocyclic ring is substituted
15 with zero 1o 1 Row and zero to 2 Ry
R 15
{a) ~-NRxRx, Ci6 alkyl, Coos fluoroalkyl, Cis hvdroxyalkyl, Ci evanoalkyl,
~CHRCH2OCH:, ~CHCOINRRy, ~CHCHoC{OINRR », ~(CH2 2. 38(0RCH;,
~CHRCHONHS(O ) CHs, —NRRx, ~N{CH3){(CH2CH3), ~N(CH2CHak,

20 ~NE{CH2CN), —N{CH2CN o, ~NELCH2COIN(CH: )2, ~NRLC(OYCHN(CH: )y,
~NH{CHCHS(ORCH;), -N(CHLC(ON(CH: kb2, —S{OnCHYCHN(CH: ),
~C{OYCHCHoN{CH: ), —C{OYCHN(CH3), ~C{O)YCHyNH(CH(CH3)),
~C{OYCHRNH(CHCH0CH:), ~C(OYCHNH(CHCH:OH), ~CHo{cyclopropyl),
~CHa{methyloxetanyl}, ~CHa(tetrahvdrofuranyt), ~-CHx(methyltriazolvi),

25 ~CH2CHz{morpholinvl), ~NR(cyclobutvl), ~NR(oxetanyl), ~NRx{pvrinudinyl},
~NRx({tetrahy dropyranvl), -NHCH2(methyisulfonvicyclopropyl),
~NHCH»{(methyloxetanyl}, -NHCH2(methoxypvrinidinyl},
~C{OYCHRNH ey clobuty ), -N{CHx{ dimethoxypyrimidinyl})z,
~N{CH:z(methoxypyrimidinyi )iz, ~N{CHa{inazolyl}iz, —N{CHa{methyliriazolvi)),

30 —N{CHsYCHo{evclopropyhy, -N({CH:)CHa(methylpyrazolvl),
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—N{CH3)CHo(pyrinidiny ), —~N(CH;)YCHo(methyipyrimidinyl},
~N{CH:)CHa(dimethoxypyrimudiny 1), ~N{CH: }CHz2(methoxypyrinudinyi),
~N(CH:CH:(thiadiazolvl), ~-WN(CH3)CHz{methyHinarolyl},
~NH{CHx(methyipyrinndinyl e, ~-NH{CH(thiadiazolvh), ~C{O) Ho(azetidinyl),
5 ~C(O)YCHz{morpholinyl), —C{OYCHathydroxy piperidinyl),
~C{OYCHapyrrolidinyl), or —~C{OY CHNHCH(cvclopropyi); or
{b) cyclobuty, cyclohexyl, dioxothiomorpholinyl, oxetanyl, piperazinvi, pipernidinyl,
tetrahydrofuranvi, or tetrahvdropyranyl, each substituted with zero to 1 Rsa and
7er0 10 3 Reap;

10 each Rreis independently —CHz or —CH2CN;

Reais —OH, —CH;, —-CH2CHs, ~CH{CHs), —C{CHs)s, -CH2CH(CHz 2, ~CH2CH20CH;,
~CH2CHRCFs, =C{OYCHs, —C(OYOCH:, ~CHofcyclopropyl), ~CHx(methy! phenyl),
—{CHz)z-3{pyrrolidinyl), ~CHax{methylpvrazolyl), —~CHa{thiophenvl), -NRR,
cyclopentyl, methyipiperidinyl, or pyridinyl;

each Ry i1s —CH;;

Ry 1s —CH2CH2CF3 or —CH2CHN(CHs )2;

Riots H or Crz alkyl

[
W

or Ro and Rio together with the nitrogen atom to which they are attached form a
heterocyclic ring selected piperidinyl substituted with ~C{OYHs or ~CH{CH:)x

20 Ruiis azetidinyl or piperidinyi, each substituted with zero to 1 substituent selected from

~CHa(triazolyl), ~CHa(methyloxetanyl}, ~C(OYCH2N(CH: . ~CHC(CH33:20H,
~CH2CUOMN(CHs )y, —CH2CH2S8(0ORCH3, and oxetanyl;
each Riza 15 independently ~OH, ~CHs, ~CH:CH:CHs, ~CH(CHs)2, ~CH:CH(CH:s):z,
~CHLON, ~CHC(CH3 pOH, —~CHC(OINH(CHs), ~CH2C{OIN(CHs ),

25 ~CH2C(ONH2, ~CCH:RCHC(OWN{CH: )2, ~CH2CHLS(ORCHs, ~NR«Ry,
~NRJ{CH2CHE2), ~NRHCH2CH:CF3), ~NRACH2CH20CH:), -NRW(Ci2
cyancalkyl), —NR(CH2CH2OH), —~N{CH2CH2OH Y CH2C(OMN{CHs)),
~N(CHCHOHCHCHRS(01CHa), ~N(CHCHRS(0):CHs )2,
~NRACH2CH2OCH:), -NRAUOH2CRRS{ORCHs, -NRCHCH2S(O R CFs,

30 —NRCH2CHS(ORNH:, ~NR<C{OYCH:, -NRC(OYCHN(CHs 2,
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~NRACRRLC(OINRRY), ~NHCH2C(OWRA(C(CH: )3),
~NRACRRC(OYCHNRRy), ~NH(CH2C(OWN(CH)CHCH20CH3),
~N(CH2CHs )2, ~N(CHCH: {CHC(ON{CHs o), ~N(CHCH: Y CHCH28(0RCH5),
~N{CH2CN)2, -N{CH2CN Y CH2C{OMN{CH3)2), ~N{CH2CNHCH2CHRS{O »pCH3),

5 =N{CH2C(OWNRR )2, ~N{CHz{methvioxetany b, ~C(OWCHN{CH;)2,
~C{O)YCH2CHN(CH3 )2, Ry, ~CH2Rym, ~NRxRy, —N{cyclopropy R,
~NRxCHRxR 120, ~NHC{O)R 20, ~NHCRRCOWR o6, ~N{CH2CH3 ) CH2R 128},
~N(CH2CH2OH)R 12, ~N(CH2CH2OH ) CH2R 128), ~N(CH2CN)R 20,
~NCH2ONYCH2R ), or —N{CHa{methyloxetanvi})z; or two Riza and the carbon

10 atom to which they are attached form C=0;

Riz is azaspiro| 3.5 nonanyi, azetidinyl, cyclopropvl, cyclopentyi,
dioxotetrahvdrothiofuranyl, dioxidotetrahy drothiopyranyl,
dioxothiaazaspiro} 3.3 theptanyl, morpholinyl, oxaazaspirof3.3 theptanyl, oxazolyl,
oxetanyl, phenyl, piperazinonyl, piperidinyl, pyrazinyl, pyridinvi, pyrinudinyl,

15 pyrrolidinyl, pyrrolidinonyi, tetrahvdrofuranyl, tetrahvdropyranyl, or triazolvl, each
substituted with zero to 4 substituents independently selected from F, ~CN, —CHj,
~CH{CHs ), ~CH2CH(CHs ), ~CH20H, ~CH2CH2OH, Ci cyanoalkyl, ~OCH;,
~CHzC(ONH(CH:), ~C(OINRxRy, =S(0nCHs, -S(02CHs, and ~CHRS(ORCHg;
and

20 Rusais piperidinyl or —CH2CHo(morpholinyi};

and Rs and o are defined in the first aspect or the second aspect.

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

wherein:
Gis:
OCH4
§— /N OCH,
25 W == :
Rl
eoon
M
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(iv)
As:
{1} —ORs or ~O{CR:R«})1-2—Re;
5 (i) -NRsRg;
(11t} ~C{OINRoR10;
(vi) ~CHxCH2R 1,
{v) ~CHR1zR13, wherein Riz and Ris together with the carbon atom to which they are
attached form a cyclic group selected from azetidinyl, Cs-6 cycloalkyl, morpholinyl,
10 or pipenidinyl, each substituted with zero to 3 Rua; or
{vi} an aromatic group Selected from pyrazoly! substituted with zero to 1 Risa
Rits ~CH{CH:p,
each Ry 1s independently Cl, ~CHz, ~CHxCH;, ~CHOH, ~CHCHOH, —OCH;,
~CHOCH:, or ~CHCHRS(O:CHa;
15 Rsis:
{ay—~CHs; or
{b) aretidinyl, cyclohexyi, or piperidinyl, each substituted with zero 10 2 Rea:
each Rea is independently ~CHs, ~CH2CHoCH;, ~C(CHs 2, ~CHC(CH320H, -N(CH:s ),
~N{CHCHCH 2, ~CH2CH2S(O R CH;, ~CH2C(OIN(CHs o, or tetrahydropyranyl;
20 Ry and Rs together with the rutrogen atom to which they are attached form a heterocyclic
ring selected from aretidinyl, diazepany!, diazaspiro{3.5 nonanvl, piperazinonyl,
piperazinyl, piperidinvi, and pyrrolidinvl, wherein said heterocyclic ring is substifited
with zero to 1 R and zero to 2 Ry
R is:
{a} -NR:R., Cis alkvi, Cos fluoroalkyl, Cis hvdroxyalkyl, Ciz cvanoalikyl,
43
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—CHRCH2OCH;, —CH2C{OINR R, ~-CH2CHC(OINR R, —(CH2 2 3S{0 3 CH;,
~CHRCHNHS(ORCH;, ~NRR,, ~N{CH)CHCH:), ~N(CHCHs ),
~NH(CH2CN}, -N(CH2CN )2, ~NRCH2C{ON(CHs o, -NRC(OCHN{CHs)e,
~NH{CH>CH2S8(O ) CHs), —IN(CH2C(OIN({CHs )2, —S(ORCH2CHN(CHs),
~C{OICH2CHN(CH: o, ~C(OYCHN{CHs)e, ~C{OYCHNH(CH{CHs)),
—C{OYCHaNH{CHCH20CH;3), —C{O)YCHNH(CHCHOH), —CHo{cyclopropyi),
~CHo(methyloxetanyl), -CHo(tetrabydroturanvl), —CHx(methyliriazolyl),
~CHCHo(morpholinyl), —NR«(cyeclobutyl), —-NR«(oxetanyl), -NRApyrimidinyi},
~NRx{tetrahvdropyranvl), -NHCHx(methyisulfonvicyclopropyly,
~NHCH2(methyloxetanyly, ~NHCH:z(methoxypyrimidinyl),
~C{GCHaNH(cy clobutyl), -N{CH{dimethoxypyrimidinyi)z,
—N{CHz(methoxypyrimidinyi})z, -N(CHx(trazolyh )z, -N{CH2(methy ltriazolv e,
~N(CH:)CHaA{cyclopropy ), —N{CH3YCHa(methylpvrazolyl},
=N{CH;yCHo{pyrimidinyl), ~-N(CH3YCHx(methylpvrinudinyl),
~N{CH3)CH{ dimethoxy pyrimidinyl), ~N{CH:3}CH:zGmethoxypyrimidinyi),
~N{CH}CHz{thadiazolyl}, ~N{CH; }CH{methyltriazolyl),
=NH{CHo(methyipyrimidinyD)), ~NH{(CHx(thiadiazolyh), —~C{OYCHz(azetidinyl),
~C{OYCH2(morpholiny]), ~C(OYCHathy droxy piperidinyl),
~C{OYCHo(pyrrohidinyl), or —C(OYCH2NHCH(cyclopropyi); or

(b} cvclobutyl, cyclohexyl, dioxothiomorpholinyl, oxetanyl, piperazinvi, pipendinyl,
tetrahvdrofuranyl, or tetrahyvdropyranyl, each substituted with 7ero to | Rsq and
zer0 10 3 Ras;

each Ryeis mdependently —CHs or —CH2CN,

Rsais —=OH, —CH;, ~CH2CH;s, —CH(CH3s), —C{CH3), —~CH2CH{CHs ), —CHCH20CH;,
—-CHCHLCFs, —C(O)YCHs, —C{O)YOCHs, —CHz(cyclopropyl), —CHz{methvl phenyl),
—(CHzpo-s(pyrrolidinyly, —CHa{methyipyrazolvl), -CHz(thiophenyl), —NR.Ry,
cyclopentyvl, methvipiperidinvi, or pyridinyvi;

each Rep 1s —CHz;

Rois ~CH2CHLCF3 or ~CH2CH2N(CH:s 2;

Riois Hor Crz alkvl;
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or Ro and Rie together with the nitrogen atom to which they are attached forma
heterocyclic ring selected piperidiny] substituted with ~C(OYCH: or ~CH{CHs);
Ratis azetidinvi or piperidinyl, each substituted with zero to 1 substituent selected from
~CHz{triazolyly, —~CHo{methvioxetanyl), ~COOCHN{CH; )2, ~CH2U{CH:0H,
~CHC{OMN{CH:z ), ~CH2CH2S(0)»RCHs, and oxetanyl;
each Riz is independently ~OH, ~CHs, ~CHCHCH, ~CH(CH)z, ~CHCH(CH:)2,
~CH2CN, ~CH2C{CH3 pOH, ~CHXC(OINH(CH:), ~CH2C(OIN{CHs»,
~CH2C{ONH2, ~C{CH: pCHC{OIN(CH 2, —CH2CH2S{0)CHs, —NRxRy,
~NRACH2CHF2}, —N{RHCH2CHCF3), -NR(CHCH20CHs), -NR(Ci2
cvanoalkyl), ~NRACHCHOH), ~N({CHCHOHYCH2C{ON(CHs )2},
~N{CHCHOH Y CHCHS(0CHs), ~N{CHCH8(0 ) CHs ),
~NB{(CH2CH2OCH3), ~NRCH2CRRS(ORCH:, ~NRUCHCHS(ORCE;,
=NRCH2CH2S(O pNH», ~NRC(O)YCH:, ~NRC(OYCHN(CHs )2,
~NRACRRC(OINRRL), ~NHCH2C{(OINR(C(CH3)3),
~NRACRRC(OYCHNRRY), ~NH(CHCOIN(CH)YCHCHOCH3),
~N(CH2CHs )2, ~N{CH2CH: W CHC(ON{CHs )2}, ~N{CH2CH(CH2CH28{0RCH5),
~N(CH2CNY, ~N(CHCNYCH2C(OIN(CHs ), ~N(CHCNHCH2CHR8{O U H3),
=MN{CH2C(OWRR )2, ~N{CHz{methvioxetany b, ~C(OYCHN{CH: ),
~C{OYCHCHoN(CH s )2, Ruow, ~CH2R12, ~NRxRim, ~N{cyciopropvDRuim,
~NRLCHR R 2p, ~NHC(OWR 2, ~NHCRRLCOR 0, ~N{CH>CHs Y CH2Ruom),
~N(CH2CH2OHDR 12p, ~N(CH2CH2OH(CH2R 1p), ~N(CH2CN)R 128,
~N{CH2ONYCH2R 1), or ~N{CHa{methvioxetanvi})z: or two Riz and the carbon
atom to which they are attached form (=0;
Riz is azaspiro] 3.5 jnonanyi, azetidinyl, cyclopropyl, cyclopentyi,
dioxotetrshydrothicfuranyl, dioxidotetrahydrothiopyranyl,
dioxothiaazaspirof 3.3 theptanvl, morpholinyl, oxaazaspirof3.3 theptanyl, oxazolyl,
oxetanyl, phenyl, piperazinonyl, piperidinyl, pyrazinyl, pyridimyvi, pyrimidinyl,
pyrrolidinyl, pyrrolidinonyl, tetrahy drofuranyl, tetrahvdropyranyl, or triazolyl, each
substituted with zero to 4 substituents independently selected from F, ~CN, ~CHj,

~CH(CHs )2, ~CHCH(CH:z )2, ~CH20H, ~CHCH20OH, Ci2 cvanocalkyl, —OCH:;,
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~CHaC{ONH(CH:), —~C{OINR:Ry, —S(01CHs, and —CH2S(0)CH:;
Ri4a 18 pipenidinyl or ~CH2CHz{morpholinvl);
and G, n, Rs, and p are defined in the first aspect or the second aspect

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

(Ra) H
\\_L N N\, N
=N Ny
. N (Ro) -
LOT: N 2p . Ag —~NRIRs; and Ry,

Ra, Rs, n, and p are defined in the first aspect or the second aspect.

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

(Raky
\ N\‘j:’
is: N™ . Ryis —CH{CH:s): A s piperazinyl; and Ry, Ro, Rs, n, and p are defined
in the first aspect or the second aspect.
10 One embodiment provides a compound of Formula (1) or a salt thereof wherein G
Rz Rup

{Ro), ¢
i h}p 5—\‘{/’\;\}"

N
or \_ c Ais ~CRAR pRis, wheremn Ri2 and
Ris together with the carbon atom to which they are attached form a ¢yclic group selected
from azetidinyl, Cas cycloalkyl, or pipendinyl, each substituted with zero to 4 Riza, and
Ri, Rz, Rza, Ros, Rs, Riza, 1, and p are deflined in the first aspect or the second aspect.
15 One embodiment provides a compound of Forraula (1) or a salt thereof wherein G

(Ro)p

is N™ 1 As ~CR:RpRys, wherein Rz and Ris together with the carbon atom to
which they are attached form a cyclic group selected from cyclopentyl and cyclohexyl,
each substituted with zero to 1 Riza, Riis ~CH(CHs)z; Riza 18 ~NRyRy, ~NRx{C1-3
fluoroatkyl), ~NRN(CH2CH20{C 15 atkyl)), ~NR(C 1 cvanoalkyl}, ~NR{CH2NRAR,

20 =NRx{(Ci-s hydroxyvalky]), ~NR{CH2C{OINRxRx), ~CRxRxR 126, ~NRxR1, or
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~NRLCR:RR 20, Ry 15 cyclopropyl, cvclopentyl, dioxotetrahy drothiofuranyl,
dioxidotetrahydrothiopyranyl, morpholinyl, oxaazaspirof3.3 theptanyl, oxazolvl, oxetanyl,
phenvl, piperidinyl, pyrazinvl, pyridinyl, pyvrimidinyl, pyrrolidinyl, pyrrolidinonyi,
tetrahvdrofuranyl, tetrahydropvranyl, or triazolvl, each substituted with zero 10 4
5 substituents independently selected from F, ~CN, —CH;, ~CH(CHsh, ~CH:CH{CHs),
~CH2OH, —~CH2CH2OH, €z evanoalkyl, ~OCH:, ~CH2C(OINH(CH;3), ~C{O)NRRx,
=S{0)CH;, and ~CH>8(0ORCHs; and Ro, Rs, n, and p are defined in the {irst aspect or the
second aspect.
One embodiment provides a compound of Formula (1) or a salt thereof, wherein
10 Riis H, CL —CN, Ci- alkyl, Ci— fluoroalkyl, Ci— hydroxyalkyvl, or —-C{OYO(Ci— alkvl);
and G, A, Rs, and n are defined in the first aspect or the second aspect. Included in this
embodiment are compounds in which Ry 18 ~CHis, -CH2CHs, ~CH(CHis ), ~CH2CHF:, or
~-CH2OFs, Also included in this embodiment are compounds in which Ryis ~CHs or
~CH(CH3». Additionally, included in this embodiment are compounds in which R is
15 —CH{CHs)».
One embodiment provides a compound of Formula (1) or a salt thereof, wherein
each Rz 1s independently F, Cl, ~CN, ~OH, Ci-3 alkyl, Ci-2 fluorcalkyl, Ci2 cyanocalkyl,
(s hvdroxyalkyl, Ci aminoalkyl, {CH2)o20{Ci—5 alkyl), Cs— cveloalkyl, -NRR«,
~{CH2)02C(OINRRx, ~{CH2)028(00(C -3 alky]), ~CH{Cs- cycloalkyl), ~CHa{phenvl),
20 orphenvh and G, A, R1, Rs, Ry, and n are defined in the first aspect or the second aspect.
Inchuded in this embodiment are compounds in which each Rz 15 independently Cl, -CHj,
~CH:CHs, —~CHOH, ~CH2CHR0H, -CHCN, —OCH;, —-CHOCH:, or
~CH2CHS(ORCH:. Also, included in this embodiment are compounds in which each Ko
is independently C1, ~CHs, ~CHoCHs, ~CHzOH, ~CHCHR0H, -OCH:, ~CH2OCH;, or
~CHYCHRS(ORCH;.

|30
(2

One embodiment provides a compound of Formula (1) or a salt thereof wherein A
18 ~0-L1-Re; and G, Ry, Rs, Rs, Ry, L1, and n are definad in the first aspect or the second
aspect. Included m this embodiment are compounds in which L is bond, <{CR.Rx}1-2-,
~LCH2C(O)—, ~CH2COINRY(CRsR )02, “CH2NRC(O)—, or ~CH2NR:C(O)YCH2—: and
30 each Reais independently F, —OH, Ciw alkyl, Ci— fluorcalkyl, Ci— hvdroxvalkyl,
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—(CH2120CH;, -NRxRy, -N(Cos alkylh, (CH2hn2NRxRy, (CH2h285(0R(Ci- alkyl},
—{CH2)12C(OINRRx, ~C{OYCHNR:R, oxetanyl, tetrahvdrofuranyl, tetrahy dropyranyl,
piperidinvi, isobutylpiperidinyl, piperazinvl, or —O{piperidinyl}. Also inchuded in this
embodiment are compounds in which each Rea is independently F, —OH, Ci— alkyvl, Ci—
fluoroalkyl, Ci-4 hydroxyalkyl, ~(CH2)1-20CH:, ~NRRy, ~(CH232NR.Rx,
~{CH231-28(0)(Ci— alkyvl), «(CH2 - COINRR, ~C(OYCHNR.R:, oxetanyl,
tetrahvdrofuranyl, tetrahydropyranyl, pipendinvl, isobutvipiperidinyl, piperazinyl, or
~-O{pipenidinyl).

One embodiment provides a compound of Formula (1) or a salt thereof wherein A
15 =0-L1-Re; L1 18 bond, {CR«Rx) 12—, ~CH2C(O)—, ~CH2C{ONRACRxRx)o-2—,
~CHzNRC(O), or ~CH2NRLO(OY CH2—: Re is: (1) Cio alkyl,
~CHC(OWNHCHCRAROH, ~CHCOINHCHCH2CRAGRLOH,
~CHC(ONHCHCHoNRR ¢, or ~CHC(OINHCHCHFCRLRLOH; or (i)
azabicyclof3.2. 1 joctany!, azaspiro] 5.5 jundecanyl, azetidinyl, Css oycloalkyl,
diazabicyclof2.2 1 heptanyl, diazaspirof3.S{nonanyl, morpholinyl, tetrahvdropyranyl,
octahy drocyclopemtal cipyrrolyl, piperazinyl, pipendinyi, pyrrolidinvl, or quinuclidinyl,
each substituted with zero 1o 3 Rea, and each Rea is independently F, —OH, Ci—s alkvl, C1
fluoroalkyl, Ci- hydroxyalkyl, —(CHz)1-20CH;, ~NRRx, ~N{Cz-5 alkyl)z,
~{CHz231-2NRxRy, ~{CH2}128(0 n(Ci2 alkyl), «(CH2312COINRRy, ~C{OYCHNRR,,
oxetanyl, tetrahydrofuranyl, tetrahy dropyranvi, piperidinyl, isobutyipiperidinvi,
piperazinyi, or ~O{piperidinv]). Also included in this embodiment are compounds in
which each Rea 1s independently F, ~OH, Ci alkyl, Ci— fluorocalkyl, Ci—4 hydroxyalkyl,
—{CH2)120CH:, ~NRxRy, ~{(CHz)12NR Ry, ~{CH2)1-28(032(C 12 alkyl},
~{CH2 12 CIOWRR:, ~C{OYCHaNRLR:, oxetanvl, tetrahydrofuranvi, tetrahyvdropyranyl,
piperidinyl, 1sobutylpipendinyl, piperazinyl, or —~O(pipendinyi); and G, Ri, Bs, Ry, and n
are defined in the first aspect or the second aspect.

One embodiment provides a compound of Formula (I} or a salt thereof wherein A
18 ~NR7Rs; and G, Ry, Rs, R, Rs, Ry, Ry, n, and p are defined in the first aspect or the
second aspect. Included in this embodiment are compounds in which Rr 1s: (1)

~CH2CHoNH,, ~CHCHNHC(OCHN(CHs 2, ~CH2(isopropy! azaspiro]3. 5 nonanyl),
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—-CHe(methylpyrrolidinyl), —C{O}CH2)i—sNHz, —C{OYCH{INH}CH2CH2CH;,
~C{O)YCH(NH2)CH2CH(CH3 ), ~C(O)YCH(NH2)CH(CH3)CH2CH3,

~C{OYCH(NH) CHaCHC(OYOH, ~C{OYCHINH2H(CH:)3-4NH:,
~C{OYCHNH2 X CHo 2 CONH:, —COYCH(NH X cvclohexyl),

~C{OYCHNH: }pheny Dy, ~C{Oaminocy clohexyl), ~C{O) morpholinyl),
~C{OX¥pyrrolidinyl), pentamethyipipenidinyl, methvipiperidinyl-pipernidinyi,
methylpyvirolidinvi-pvrrolidinyl, or phenvl substitited with ~-OCHCHx(pyrrolidingl) or
~OCH2CHNHCH:CH;; or (i1) cyclohexyl substitiited with ~NRJ(CH:z - sN{CHaz ),
~NHCH2CH2NHCH;, -NH(methyipiperidinyl), —-NH{CH2)_s{(morpholinyl},
dimethylamino piperidinyl, or piperaziny] substituied with —~CHs, ~CH2CH:, ~C(CHa)s,
~CH2CH(CHs o, ~C(OYCHs, ~CH2CH2OCH:, ~CHo(methyiphenvi),
—{CH2-s(pyrrolidinyl), cyclopentyl, pyridinyl, or methvlpiperidinyl; R 15 (1) —OH,
Crsalkyl, Csa flusroalkyl, Css hydroxyvalkyl, -CHCN, -CH2CH2UN,
~CHyCHoCHRC=CH, «(CRxR:)12OCH;, —(CH2Rp—35(0)2CHs, ~(CHz2)12NRx<Rx,
~{CH2)12C(ONRRx, ~NRyRy, ~NR(C14 hydroxyalkyl), ~NH{CH2CH2OCH:),
~NR{C12 cyanoalkyl), -N{(CH2CH2CNp, -NR(C12 fluoroalkyl), -NR«{24
hydroxyfluorcalkyl), —«(CH22C{ONRR., ~NRJ(CH2 1 CIOINRR,,
~N{CH2312C(ONRRG2, ~NRA{CH2128(0312(Ci-z alkyl), ~NRLCH2)13NRRx,
~NRCH2CH2N(CH 3 )2, ~NRC{ONCH2 )1 oNRGRy, -NRJ{CHCHRS(01CHs),
~QCHCHN(CHs )z, ~C{OXCR R 312NRYRy, ~CLOWCRRG12NR@(C i hydroxyalkyl),
~C{ONCRBANRACHCH2OCH3), —S(O3nCH2CHN(CH 3 )2, ~(CH2 R4, ~NRxR 74,
~NRA{CH2 h—Rya), ~NR7aRy4, ~NE{CH 1 Ra)s, ~ORaq, ~C{OMR7a, ~C{ONHCRR) 1R,
or ~C{OXCRxRx1-2NRxRyg;, or (1) azepanyl, azetidinyl, cyclobutyl, eyclohexyl,
diazepanyi, dioxotetrahydrothiopyranyl, dioxothiomorpholinyl, morpholinyl,
osaazaspiro] 3.3 theptanyl, oxaazaspivol4.3Joctanyl, oxetanyi, piperazinonyl, piperazinyi,
piperidinyl, pynidinyl, pyrimidinyl, pvrrolidinonyl, pyvrrolidinvi, tetrahyvdrofuranyl,

tetrahy droisoquinolinyl, tetrahydropyranyl, or thiadiazolyl, each substituted with zero to 1
Rsa and zero 1o 3 Ry, Rug 15 azaspiro|3.5nonanyi, azetidinyl, bicvclo{1.1.1{pentanvi, C3—
cyveloalkvi, dioxothiaazaspiro| 3.3 jheptanvl, morpholinyl, oxaazaspirof3.3theptanyl,

oxaazaspiro]4.3joctanyl, oxaazaspiro[4.4jnonyl, oxetanyvl, phenvi, piperidinyl, pyrazolyl,
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pyrrohidinyl, tetrahvdrofuranyl, tetrahydropvranyl, thiadiazolvl, or triazolvl, each
substituted with zero {o 2 substituents selected from ¥, ~OH, T3 alkyl, ~CH20H,
—0OCH;, —-NRR«, “C(OY¥CHs, —S{03CHs, methylpiperidinyl, methylpyrrolidinyl,
tetramethvipiperidinyl, ~OCHCHz(pyrroliding]), and ~OCHCHoNHCH2CH;; and 7ero
10 4 substituents selected from —CHs; Rsis H, ~CHs or ~CH2CH;s; Rsa is ~OH, Ci-¢ alkyl,
Ci-3 fluoroalkyl, ~(CH21—20(Ci— alkyl), Ciz alkoxy, ~C(OXCi— alkvl), ~COY(C 1=
alkyhy, ~CH2ACs-6 cycloalkvl), (CHz-2(methyi phenyi), ~(CH2)-3(pyrrolidingly,
—(CH2hiz{methylpyrazolvh), (CH2)i(thiophenyl), -NRxRx, Cs— cvcloalkyl,
methylpipenidiny], or pyndinyl; and each Rsw is independently F or —CHa.

One embodiment provides a compound of Formula (1) or a salt thereof wherein A
1s ~NR7Rs; and G, Ry, Rs, Ry, Rs, Ry, and n are defined in the first aspect or the second
aspect. Included in this embodiment are compounds in which R718: (1) Rya, ~CH2R 5,
~C{OR 7, ~CIOYCHNH) R, ~COHCH2)1-sNHz, ~C(CICHNH2X C -4 alky ),
~C{OYCHNH MCH 2 C(OYOH, —C(OYCHINHR Y CH2)»-4NH, or
~COYCHNH X CH2 C(OWINH:; or (1) Cs— cycloalkyl substituted with one substituent
selected from —NRx(CH2p-3NR Ry, ~NH{(CH2)o-sNHCH3, -NH(methvipiperidinyl),
~NH{CH2»—s{morpholinyl), dimethylamino piperidinyl, and piperaziny! substituted with
a substituent selecied from Ci alkyl, ~C{OYCHs, ~(CH2)120CH;, ~CHof{methylphenyl),
—{CHop-3{pyrrolidinyi), Css cycloalkyl, pyridinyl, and methyipipernidingl, R is: (1) Cis
alkyl, Ci-z hydroxvalkyl, ~(CH2)-3C=CH, ~(CH2)o-3NRxRx, ~NR:{CH2)1-sNRxRx,
~N{CH3}CHCHaNH:z, ~O{CH2)1-sNRxR ., ~{(CH2)1-2R 74, ~NHR7g, -NH(CH212R74, or
—0ORq; or {it) azepanyl, diazepanyl, morpholinyl, piperazinyl, piperidinyl, pyridinyl,
pvrrolidinonyl, pyrrohidinyl, or tetrahy droisoquinohinyl, each substituted with zero to 1
Rsa and zero to 3 Rap; Roa is azaspirof 3. 5nonanyl, Cs-s cycloalkyl, morpholinyl, phenyl,
pipenidinyl, or pyrrolidinyl, each substituted with zero (o 1 substituent selected from Cis
alkyl, -NHz, methyipiperidinyl, methylpyrrolidinyl, ~-OCHCHa{pyrrolidinyi},
~OCH>CHNHCHELCH: and zero to 4 substiiuents selected from —~CHs and Reis Hoor
Ci2 alkyl; Rsais ~OH, Ci— alkyl, Ci-3 fluoroalkyl, ~(CHz2-20(C 1 alkyl), ~C{OWC 1=
alkvl), “CH2(Cs-6 cycloalkyl), «(CH2h2(methyl phenyl), «(CH2h-3(pyrrolidinyl),
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—(CHu2{methylpyrazolyh, {(CHoh—{thiophenyl), -NR«Rx, Cs— cvcloalkyl
methyipiperidinyl, or pyridinyl; and each Rsp 13 independently F or ~CHs.
One embodiment provides a compound of Formula (I} or a salt thereof wherein A

is ~NR7Rs; and G, Ri1, Rs, Ry, Rs, Ry, Ry, and v are defined 1n the first aspect or the

()

second aspect. Included in this embodiment are compounds in which R7 and Rs together

with the nitrogen atom to which they are attached form a heterocvclic ring selected

azetidinyl, diazabicyclof2.2. 1 fheptanyl, diazabicvclo{2.2 2]octanvi,

diazabicyeclof3. 1.1 theptanyl, diazabicyclof3.2.1]octanyl, azaspiro|3.3jheptanvi,

diazaspirof2.5joctanyl, diazaspirof 3. 3theptanvl, diazepanonyl, diazepanvi,

10 diazaspiro]3.5nonanvl, diazaspiro]3 Slundecanyl, imidazolvl, imidazolidinonyl,
octahydro-1H-pyrrolof3,4-blpyridinyl, oxadiazabicyclof3.3.1 nonanvl, piperazinyl,
piperazinonyl, piperidinyl, pyrrolidinonyvl, pyrrohidinyl, and pyrrolvi, wherein said
heterocyclic ring s substituted with zero {0 1 R and zero 10 2 Ry R is: 3} ~OH, Cis
alkyl, Cis fluorcalkyl, Cia hydroxvalkyl, Cio2 aminoalkyl —(CHap—C=CH,

1§ —(CR:R)120(Cio alkyl), «(CH2)1-38(00(Ci2 alkyl), ~(CHzjo-aNRRy,
~(CHz) 12 CIOMNR R, -NRRy, -NRLC 14 hyvdroxyalkyl), -NR«({T 12 cyanoalkyl),
~N(C1-2 cvanoalkylh, -NR«(C1-2 fhuoroalkvl), -NR«{(Cr4 hydroxviluorealkyl),
~{ CRxR:I12COINRRy, ~“NRACH) 1 2C{OINRR ., ~NUCH2 1 2C(OINR R <2,
—NRA{CH2128(00(C12 alkyl), -NRACH2 1 sNRRy, -NRCH2CHaNRR,

20 =NRCOWCH2noNRRx, ~NRA{(CH2CH2S(01RCHs), -(CH2)1oNRCOHCH2 i oNRsRx,
~O{CH2p1-sNRGRy, ~CIONHCRBR12NRyRy, ~C{O)HCRRG1-2NRy(Ci4 hydroxyalkyl},
~C{OWCRRONRACH CH2OCH3), —-S{0RCH2CHN(CH3 )2, —~(CH2n—oR7d, ~NRxR74,
~NRN{CH231-2R74), ~NR7R7, ~N{CH2)1-2R 74, ~OR7q, ~C{ONR7¢, ~C{OWCRsR)1-2R 74,
or ~C{OHCRRG12NRR7q; or (11) azepanvl, azetidinyl, Ci¢ cvcloalkyl, diazepanyl,

25 dwoxotetrahvdrothiopyranyl, dioxothiomorpholinyl, morpholinyl,
oxaazaspiro] 3.3 theptanyl, oxaazaspiro{4.3joctanyl, oxetanvi, piperazinonyl, piperazinyi,
piperidinyl, pyadinvl, pyrimidinyl, pyrrolidinonyl, pyvrrolidinyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahyvdropyranyl, or thiadiazolyl, each substituted with zero to 1
Rsa and zero to 3 Raw; each Roc is independently F, —CHs or —CH2CN; Ryq 13

30 azaspiro]3. Shnonanyl, azetidinyvi, bicyelof 1 1.1 pentany], Cs- cyeloalkyl,
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dioxothiaazaspirof3.3 theptanyl, morpholinyl, oxaazaspiro|3.3}heptanvi,
oxaazaspiro[4.3joclanyl, oxaazaspirof4.4nonyl, oxetanyl, phenyl, pipenidinyl, pyrazolyl,
pyrrolidinyl, tetrahy drofuranyl, tetrahydropyranyl, thiadiazolyl, or triazolyl, each
substituted with zero to 2 substituents independently selected from F, ~OH, Ciz alkyl,
Ciz hydroxyalkyl, Ciz alkoxy, -NRxRx, ~C(OYCHs, —S5(0nCHs, methylptperidinyl,
methylpyrrolidinyl, tetramethyipipenidiny], ~-OCHCHu{pyrolidinyl), and
~OCH>CHNHCELCH: and zero to 4 substituents selected from —CHs; Reats ~OH, Ci1
alkyl, Cis fluoroalkyl, ~(CH2}1-20{(Ci— alkyi), Tz alkoxy, ~C(OXCi— alkyl),
~C{(OYO(Cr= alkyl), ~CH2ACs— evcloalkyl), ~(CH2)i(methyl phenvl),
~{CH2)1-5¢pyrrolidinvi), ~(CH2}i-2(methylpyrazoivl), ~«(CH2)i2(thiophenyl), ~NRxRx,
(s-¢ cycloatkyl, methylpiperidinyl, or pyridinyl; and each Ry is independently F or
~CHs.

One embodiment provides a compound of Formula (I} or a salt thereof wherein A
is ~NR7Rs; and G, R, Rs, Ry, Rs, and n are defined in the first aspect or the second
aspect. Included in this embodiment are compounds in which R7 and Re together with the
nitrogen atorn to which they are attached form a heterocyclic ring selected from
azetidinyl, diazepanonyl, diazepanvl. diazaspiro|3 5inonany!, diazaspiro|3.5jundecanyl,
imidazolyl, imidazolidinonvl, octahvdro-1H-pvrrolo]3,4-bipyridinyl, piperazinvi,
piperidinyl, pyrrolidinonyl, pyrrolidingl, and pyrrolyl, wherein said heterocyclic ring s
substituted with zero to 1 Rw and zero t0 2 Ry, R 15: i) Ci4 alkyl, Cis hydroxyalkyl,
—~{(CH2):C=CH, —(CH2)osNRRy, ~“NR{CH2 )13 NR:Rx, ~N{CH;)CHCHNH,,
~O{CH2)1sNRRx, ~(CH2)12R7q, ~NHR7g, ~NH{CH2}12R74, or ~OR7q; or (11} azepanyl,
diazepanvi, morpholinyl, piperazinyl, piperidinyl, pyridinyl, pyrrolidinonyl, pyvrrolidinyl,
or tetrahy drotsoquinolinyl, each substituted with zero to 1 Rsa and zero to 3 Rse; each Roe
is independently F, —CHs or —=CH2CN; Rsa is —OH, Ci—4 alkyl, Ci-3 fluoroalkyl,
~(CH231-20(C12 alkyl), ~C{OWC 12 alky), ~CHz(Cs-s cycloalkyly, —(CHz}12{methyl
phenyl}, <{(CHai-s{pyrrolidinyl), {CHz hi-o{methylpyrazolyl), -(CHaho(thiophenyl),
~NR:Ry, Ci-s cycloalkyl, methvipiperidinyl, or pyridinyl; and each Rsp is independently F
or —{Ha.

One embodiment provides a compound of Formula (I} or a salt thereof wherein A
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15 ~{CRRO1-3R1, ~(CRARNNRC(OIR 1, or «(CRGRG - NRC(OWCH2 12 NRAR:; and
(3, Ri, Rs, Ry, Ry, and noare defined in the first aspect or the second aspect. Included in
this embodiment are compounds in which Ry s azetidinyl, azaspirof3.5nonanyl,

dioxidothiomorpholinyl, hexahydropyirolo]3.4—clpyrrolyl, morpholinyl, piperazinyi,

W

piperidinyl, pyridinyi, or pyrrolidinyl, each substituted with zero to 3 substituents

mdependently selected from F, Cl, —=CN, Ci-3 alkvi, C1— aminoalkyl,
~CHa(methvioxetanvl), ~CHa(triazolvl), ~CH>(phenvh), ~C(OYCH2NRRs,
~CH2CRGRLOH, ~CH2C(OINRRy, ~CH2CH2S(0)2(C -3 alkyly, ~CHCHLS(OXCi
alkyl), oxetanvl, fetrahydrofuranyi, and tetrahydropyranvl. Also included in this

10 embodiment are compounds in which Ri11s azetidinyl, azaspiro{3.5{nonanyl,
dioxidothiomorpholinyl, hexahy dropyrrotof3,4—clpyrrolvl, morpholinyl, piperazinyl,
piperidinyl, pyridinyl, or pyrrolidinyl, each substitited with 7ero to 3 substituents
independently selected from F, Cl, —-CN, C1-3 alkyl, Ci-2 amunoalkyl, -CHz{phenyl},
~C{OYCHoNRRx, ~CH2CR<RLOH, ~CH2C{OINRsRs, ~CHCHS(O0(C 13 alkyl),

15 —CHRCHRS(OXCrs alkyl), oxetanyl, tetrahydrofuranyl, and tetrahydropyranyl

One embodiment provides a compound of Formula (I} or a salt thereof wherein A
is ~CRxR12R13, wherein Rz and Ris together with the carbon atom to which they are
attached form a cyclic group selected from azabicyclof4.1.1joctanyl, azepanvl, azetidinyl,
Ca7 cycloaliyl, diazepanyvl, azaspiro|3.3jheptanvi, diazaspiro{4.S]decanonyl,

20 morpholinyl, octahydrocyclopentalclpyrrolvi, piperazinvi, piperidinyl, pyrrolidinyl, and
quinuclidinyl, each substituied with zero to 4 Riza; and G, Ri, Rs, Rz, Ris, Ry, Ry, and n
are defined in the first aspect or the second aspect. Included in this embodiment are
compounds in which Rz and Ry; together with the carbon atom to which they are
attached form a cyclic group selected from azabicycloj4.1.1|octanyl, azepanvl, azetidinyl,

25 (s cyeloalkyl, diazepanyl, diazaspiroi4. 5{decanonyi, morpholinvi,
octahydrocyclopentajcipyrrolvl, piperazinyl, piperidinvl, pyrrolidinyl, and quinuclidinyl,
each substituted with zero to 4 Riza. Also mcluded in this embodiment are compounds in
which each Riza is independently —OH, Ci-4 alkyl, Ci-3 fluoroalkyl, Cio cyanoalkyl, Cis
hydroxyalkvl, —(CH2)i20{C1— alkvl), “CH2COWRLR:, -(CH2)128(0)2(Cr= alkyl),

30 —(CH2-oNHS(OR{(C 2 alky]), ~(CH2)12oNR«Rx, Ci—2 alkoxy, ~-NRyRy, ~NR{(C1-3
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fluoroatkyl), ~NRJ(CH2CH20(C 12 alkyl)), -NRW(C 1= cyanoalkyl), ~NRCHNR,Rs,
~NRN(C1-4 hydrosyalkyl), ~NR(CH2C(GINH:), ~NR(OCH:), ~NRCHCH2$(0)1(Crs
alkyl), ~NR<C(O)CH3, ~NRxC(ONC -2 fuoroalkyl), ~NRC(OYCRRNRRx,
“NRC{OYCHNR, Ry, ~NRC(OYCHNR(C -4 hydroxyalkyl), “NRCH2C(ONRR+.

()

~NRS{ORCH;, ~C{OYWC -5 alkyl), ~C(OYCH0(C 12 alky ), ~CLOYCHCH20(Chi2
alkyl), —C{ONCH2)1o2NR Ry, —C{OYCHRNER Ry, Riz, ~CRxRsRi2p, ~C(O)R 129,
~C{OYCHNR R 126, ~C{OINRxR120, ~NRRC{OCRRR 108, ~NRxRiob, ~NRXCRRRim,
~NERC{OYCHNR R s, ~NRC{OICHNRLCHR 100, ~NRAUHOC{OHNRGR1%, or —ORaw;
and Ruz is azetidinyl, bicyclof1. 1. jpentanyl, Cs— cycloalkyl,

10 diazabicyclo[2.2 Hheptanyl, dioxolanyl, dioxothiaazaspiro]3 3jheptanyl,
dioxidotetrahvdrothiopyvranyl, dioxidothiomorphohinyl, inudazolyl, morphohinyl,
octahvdrocyclopental cipyrrolvl, octahydropyrrolof3.4-cipyrrolyi,
osaazaspiro] 3. 3 theptanyl, oxaazaspirol4 3joctanyl, oxaazaspiro[4.4fnonanvl, oxetanyl,

phenvl, piperazinvl, piperazinonyl, pipendinyl, pyridinvl, pvrrolidinyl, qumuclidinyl,

-
(v

tetrahvdrofuranyl, tetrahvdropyranyl, or triazolyvl, each substituted with zero 1o 4
substituents independently selected from F, Ci, —OH, Ci- alkyl, T hydroxyalkyl, Ci
alkoxy, —(CHzn-20(Ci2 alkyl), -NR:R«, ~C{OWRRy, and ~CHz8{O)(C12 alkyl).

One embodiment provides a compound of Formula (1) or a salt thereof whergin A
is an aromatic group selected from [1,2.4{triazolof1.3-alpyridinyi,

20 wmdazoll,2—-alpyridinyl, imidazolvl, indazolvl, isoquinchnyl, oxadiazolvl, oxazolyl,
phenvl, pyrazinvl, pyrazolof3.4-blpvndinyl, pyrazolyl, pyvridazinyl, pyridinyl,
pyvrimidinvl, pyrrolyl, quinolinonyl, quinolinyl, quinoxalinvi, tetrahydro—
{1,2.4triazolof1,5-ajpyrazinvi, tetfrahydroimidazof 1, 2—alpyrazinyi,
tetrahvdroisoquinolinyl, tetrahydrothiazolo] 5, 4—clpyridinyi,

25 tetrahydrothieno 2 3—clpyridinyl, thiadiazolyl, thiazolyl, thiooxadiazolvl, and triazolyl,
gach substiiuted with zero 10 2 Ri4a and zero to 3 R, and G, R, Rs, Rusa, Rus, Ry, Ry,
and n are defined n the first aspect. Included in this embodiment are compounds in
which each Risa 15 independently: Gy H, F, CL, —~OH, Ci— alkyl, Ci— fluoroalkyl, Ci—
hydroxvalkvl, <(CH2)o20OCH:, ~CHRNRH{C -5 alkvl), ~-CHRINRW(C 12 cvanoalkyl},

30 —CHRNRA(CH21-20CHs), ~CHRIN{CH23120CHa ), ~CHaNRA(TH2C=CRy),
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—CHoNRACH2CHoNRGR:, «{(CHo s CRARNRR:, ~CHINH2 X CH2 )5 aNELR
~CH2NR{CH2)120(C 15 alkyl), ~CH2NR(CH2)120(CH2)120H,

~CHINH(CH2)1 28(0)0H, ~CH2C(O)NRyRy, ~NRxRy, ~NRx(CH2)2-3NR.Rx,
—NRC(OY}C 12 alkyl), -NRLCO W= fluoroalkyl), -NRC(OYO(C s alkyl),

(9]

~NRC(OHCH2 ) 2NR Ry, ~NRAH2C(OYCHNR Ry, ~C{OYCi2 alkyl),
~C{OYCH2CRRLOH, —~C{O)CHNRRy, —C{OINRR, ~C{OINR{CH2ON),
~CONRA{CR:R-3NR Ry, ~C{OMN{CH2CH TR Rx)2-3NRxRx,
~C{ONRA{HCIONRR, ~CIONRLCH2CHNRAC(O)CHs, ~O(CR R J2-3NRRy,
=S{ORNR:R:, or ~C{OYCH5(00(Ci— alkyly; (1) 8-azabicvelof3.2. 1 octanyl,

10 araspire]3.5nonanyl, aretidinyl, benzo[c}{1.2,5joxadiazolyl, cyclopentyl, cyclohexyl,
diazepanyl, morpholinyl, phenvl, piperazinyl, pipendinyl, pyrazolyl, pyridinyl,
pvrrolidinonyl, quinolinvl, quinuclidinyl, tetrahvdroisoquinolinyl, tetrahvdropyridinyl, or
thiazolidinyl, each substituted with zero 10 2 substituents independently selected {rom

Ci- alkyl, Ci fluoroalkyl, Ci- hydroxvalkyl, -NRRy, —(CHz) 1-aNRRx, ~C{O} 12

-
(93}

alkyh), ~C{O)CHuNRRx, ~C{OY0(C i3 alkyl), ~CHC{OINRR, Us-6 cycloalkyl,

~-CHo{phenyl), —CHa(pvrrolyl), —CHz(morpholinyl), —CHz{(methvipiperazinyl),

~CHo{thiophenvl), methylpiperidinyl, isobutvipiperidinyl, and pyridinyl; or {11}

—L3~Rysc; each Rug is F, —CHs, or —OCH3; and Ry 1s adamantanyl, azepanyl, azetidinyl,

Ca- cycloatkyl, diazepanvi, imidazolyl, indolvl, morpholinyl, octabydropyvrrolof3,4-

20 ¢lpvrrolyl, phenvl, piperazinonyl, piperazinyl, piperidinvl, pyridinyl, pyrrolidinonyl,
pyrrolidinyl, pyrrolyl, tnazolyvl, or tetrazolyl, each substituted with zero (o 1 substituent
selected from F, ~OH, Ci alkyl, Ci1-3 hydroxyalkyl, ~NRxRy, ~NRC{O}CH;,
~C{OX Cr alkvl), ~C{OINRWRy, ~COMN{CH2CHs ), ~C{O){tetrahydrofuranyl),
~C{OYO(C i alkyl), —-CH2C(OINRRy, morpholinyl, methylpiperidinyl, pyrazinvi,

25 pyndinyl, and pyrrolidinyl.

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

wherein said compound hag the structure:

j
W
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wherein G, Ry, Ro, Rs, R, Ry, n, and p are defined in the first aspect or the second

{(Ra)o

o ‘ o AN
aspect. Included in this embodiment are compounds in which G is N™ :and R:
is ~CH{(CH:})z. Also included in this embodiment are compounds in which n is 7ero.
One embodiment provides a compound of Formula (I}, N-oxide, or a salt thereof,

wherein said compound has the siructure:

(R7clo-2
R7b Y,
) Ry
\/N\/ N
T Y ¢
P ‘*-ﬁ
(Rs)s
wherein G, Ri, Rz, Rs, R, R, n, and p are defined in the first aspect or the second
(R?_)p
N /=N
o . o N,
aspect. Included in this embodiment are compounds in which G is N™ -and Ry

15 ~CH{CHz)z. Also included in this embodiment are compounds in which n is zero.
One embodiment provides a compound of Formula (I}, N-oxide, or a salt thereof,

wherein said compound hag the structure:

wherein G, Ry, Rz, Rs, R, Roe, 1, and p are defined 1n the first aspect or the second
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{Rz)p

N ‘ e Nd
aspect. Included in this embodiment are compounds in which G is N™ :and R:
s ~CH(CH:z). Also included in this embodiment are compounds in which i is zero.
One embodiment provides a compound of Formula (1), N-oxide, or a salt thereof,
wherein said compound has the siructure:

R7p~
o~y

W

wherein R 15 ~C{OWCRRJ12NRyRy, ~C{OWCRxR}1-2NRy{C 14 hydroxyalkyl}, or

~C{OWCRRGL2NRACHCH20CHR), and G, Ry, R, Rs, Ry, Ry, n, and p are defined in

the first aspect or the second aspect. Included in this embodiment are compounds in
($Z)p

which G is N7 ; Ruis —CH{CH:s); and n s zero. Also included in this

fi
—

10 embodiment are compounds in which R 18 ~C(O}CRR):2NRVRy. Additionally,

HiC.  CHa
N /TN
mcluded 1n this embodiment are compounds in which G is N . Riig

~CH{CH3); R is ~C{OYCHN(CHz 2 or ~COY CHCHN(CH: )2 or and n 1s zero.
One embodiment provides a compound of Formula (I}, N-oxide, or a salt thereof,

wherein said compound has the structure:

[
(i
—~
A
G
5

wherein G, Ry, Rz, Rs, R, n, and p are defined in the first aspect or the second aspect.
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(Rz)p

=N
\ N
Included in this embodiment are compounds in which G is N ;and Riis
~CH(CHs 2. Also included in this embodiment are compounds in which n is zero.
One embodiment provides a compound of Formula (I}, N-oxide, or a salt thereof,

wherein said compound has the siructure:

Rzowp-
ijk:} R,
Nee N

(v
o~
Py
(81
e
=)

Included in this embodiment are compounds in which G is N™ and Riis
—~CH(CHsp. Also included in this embodiment are compounds in which compounds in

HaG, CHa

e
which G 15 N™  Additionally, included in this embodiment are compounds in
10 which n is zero.
One embodiment provides a compound of Formula (1), N-oxide, or a salt thereof,

wherein said compound has the structure:

Rma\(/\NH
N

Included in this embodiment are compounds in which G is N7 and Ry is

-
(93}

~CH(CHsp. Also included in this embodiment are compounds in which n is zero.
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One embodiment provides a compound of Formula (I}, N-oxide, or a salt thereof,

wherein satd compound has the siructure:

Included in this embodiment are compounds in which G is N7 and Ry is

(93}

~CH(CHsp. Also included in this embodiment are compounds in which n is zero.
One embodiment provides a compound of Formula (1), N-oxide, or a salt thereof,

wherein said compound has the siructure:
Rizs \’ R,
N

(R

10 wherein G, Ry, Ra, Rs, Riza, n, and p are defined in the first aspect or the second aspect.
{Ro)p

\Y

=N
N,
N™ and Riis

Included in this embodiment are compounds in which G is
-CH(CHs). Also included in this embodiment are compounds in which n is zero.
One embodiment provides a compound of Formula (I), N-oxide, or a salt thereof,

wherein said compound hag the structure:

-
(93}

wherein G, Ri, Rz, Rs, Rz, n, and p are defined in the first aspect or the second aspect.
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(Rz)p

=N
=)
Included in this embodiment are compounds in which G is N ;and Riis
~CH(CHs). Also included in this embodiment are compounds i which compounds in

which G 15 N™ | Additionally, included in this embodiment are compounds in

which n 1s zero.

(9]

One embodiment provides a compound of Formula (I}, N-oxide, or a salt thereof,

wherein said compound has the structure:

wherein G, Ry, Ro, Rs, R, n, and p are defined in the first aspect or the second aspect.
(Rz)p
=\ =N
Included in this embodiment are compounds in which G is N™ ;and Riis
16 —CH{CHsg. Also included in this embodiment are compounds in which compounds in

HsC CHy

which G 15 N Additionally, included in this embodiment are compounds in
which n is 7ero.
One embodiment provides a compound of Formula (I}, N-oxide, or a salt thereof,

wherein said compound has the structure:

wherein Ri2a 15 -NRKCR:R:Rim; Riop ts Cs.s cvcloalkyl, each substituted with ~S(OR{(Ci1—
GO



(v

10

[y
W

WO 2019/125977 PCT/US2018/065908

alkyl) or —CH28(OR(Ci— alkvly; and G, Ry, R, Rs, Ry, 1, and p are defined in the first

aspect or the second aspect. Included in this embodiment are compounds in which Gis

2
/Z i
) J
g ¢

-

in which compounds in which G is N ; Ry s —CH(CHa)z; Rim 15 cyclopropyl
substituted with ~S{O}(Ci— alkyl} or ~CH2S(03(C1— alkyl); and n is zero.
One embodiment provides a compound of Formula (1), N-oxide, or a salt thereof,

wherein;

N YN~

(Rak (R

or
Ryis ~CH(CH;); each Ro is independently O, —~CHs, —CHCHs, ~CH2OH,
~CH2CH2OH, ~CHoCN, —~OCH;, ~CH2OCH;, or —CHCHLS(0)CHs; and A is
~{CRxR1zR13, wherein Riz and Rz together with the carbon atom to which they are
attached form a cyclic group selected from azaspiro|3.3theptanyl, Cas cycloalkyl,
HN HN

HN<>~§ C% HNQ“% &_\}—% <\:\>—% .

, . , NH and o : each substituted
with zero 10 2 Ryzs; and Raa, Row, Rs, Ryzs, 1, and p are defined in the first aspect or the
second aspect.

One embodiment provides a compound of Formula (1) or a salt thereof wherein:
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{(Ralp

«

or N™  Ryis —CH(CH:s): each Ro s independently ~(CHs

N

Gis
or —=OCH:s; A 1s —CH2CH2R 1 and Ruj 1s azetidinyl or piperidinyl, each substituted with
zero to 2 substituents independently selected from —CH:z(methyloxetanvl),
~CHoftriazolvl), ~COOYCHN(CH: o, ~CHoC(CH pOH, ~CH2O(OIN(CHs ),
5 =CHzCH25(0)CH;s, and oxetanyl; and Rs, n, and p are defined in the first aspect or the
second aspect.
One embodiment provides a compound of Formula (1) or a salt thereof wherein:

(Rz)p

s

Gis N7 Ais =C(O)NRsR10; Ry is —CH(CHa); each Rz is ~OCHs; Ro is
~CH2CHRCFs, ~CHoCHaN(CHs )2, or —(CHzjo-3Roa; Rua 15 piperidiny] substituted with
10 —CH{CHs); Riwis H, -CHs, or ~CH2CH;s; or Ro and Ruo together with the nitrogen atom
to which they are attached form a heterocyclic ring selected from piperazinyl substituted
with ~C{O)YCH;s; and Rs, n, and p are defined in the {irst aspect or the second aspect.
One embodiment provides a compound of Formula (1) or a salt thereof wherein:

E’/NH

X\ N
\/

or Redo - A 1s ~NR7Rs; R; is ~CH(CHs);

Gis
each Rz is independently —~CH3z, —CH2OH, or —~OCH;; Ry and Rs together with the

[
(i

nitrogen atom to which they are attached form a heterocyclic ring selected from
azetidinyl, diazabicyclof2.2. 1 heptanyl, diazabicyvcloi2 2 Z]octanyi,
diazabicyclof3.1. 1 thepianyl, diazabicvelo]3.2.1  octanyl, azaspirof3.3 jheptanyl,
diazaspirof2. Sloctanyl, diazaspirof3.3 theptanyl, diazepanyl, diazaspiro[3.5inonanyl,

20 oxadiazabicyclof3 3.1 nonanvl, piperazinyl, piperazinonyvl, piperidinyl, and pyrrolidinyl,
wherein said heterocyclic ring is substituted with zero to 1 R and zero to 2 Ry, Rop is:
(1} —OH, Cisalkvl, Cs4 fluorcalkyl, 5.4 hvdroxyalkyl, —CH2CN, —-CH2CH2CN,
~(CRxRx)120CH;, (CHo»sS{ORCH:, —~(CH2 s NHS(ORCH;, —(CH2)ioNRxRy,
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—{(CH)12C{OINRKRy, -NRyRy, ~NR(Cys hyvdroxyalkyly, -NH{CHCHOCH3),
=N{CH2CH2CNY2, ~(CH2)i2C{OINRR:, ~NE{CH212C{OINRRx)2,
~NEBLC(OHCHR 1 oNRURs, ~NRACH2CHLS(ORCHs), —C{OXTRR G- 2NRYRy,
~C{ONCRR)12NRACHCH20CHs), ~NR:R7q, ~NE{(CH2)12R7a), ~NR7aR7a,

5 =NUCH2)-2Ra), ~CIOR, or ~C(OHCR R} 1-2R 74 or (i) azetidinyl, cyclobutyl,
cyclohexvl, dioxotetrahydrothiopyranyl, dioxothiomorpholinyl, morpholinvi,
oxaazaspirol4. 3loctanyl, oxetanyl, piperazinyl, piperidinyl, pyrimidinyl,
tetrahvdrofuranyl, tetrahydropyranyl, or thiadiazolyl, each substituted with zero to | Rsa
and zero 1o 3 Rsy; each Ryc is independently —CH; or —CH2UN; each Ryq is independently

10 azeudiny], Cs-e cycloalkyl, dioxothiaazaspirof 3.3 theptanyl, morphohnyl,
oxaaraspiro| 3.3 theptanyl, oxaazaspiro|4 3joctanvl, oxaaraspiro[4.4inonyl, oxetanyl,
piperidinyl, pyrimidinyl, pyrazolyl, pyrrolidinyl, tetrahydropyranyl, thiadiazolyvl, or
trazolyl, each substituted with zero to 2 substituents selected from F, —~OH, Ci alkyl,
~CHOH, ~OCH;, -NR. Ry, and —S{0»CHs; Reais ~0H, ~CH;, ~OCHs, ~C(O)YCH;, or
~C{030CH3s; each Rsp 15 —(CHs; and Ro, Ry, Ry, Rs, n, and p are defined in the first aspect

-
(93}

or the second aspect.

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

Gis N,;J ; Als —0-Li—Re; Ly 18 bond or —~CHy—; Ry 1s “CH(CHz); each Ro is
mdependently —~CHs or ~OCHs; Re is: (3} —~CHa,; or (11) azetidinyl, cyclohexyl, or
20 piperidinvi, each substituted with zero to 2 Rea, each Rea 18 independently ~CHa,
~CH2CH2CH;, —~C(CHz Y2, ~CHRC(CH: ROH, ~N(CHs )2, ~N(CHCH2CHs)o,
~CH2CHRS(O1CH;, ~CHC{OIN(CH: 2, or tetrahydropyranyl; and Rs, n, and p are
defined in the first aspect or the second aspect.
One embodiment provides a compound of Formula (I} or a salt thereof wherein:

HiC CHa

=N

2

v ,
Gis N™ ; Riis =CH(CH:s ) A is ~CHR12R:3, wherein Riz and Ris together

[\
(9

with the carbon atom to which thev are attached form a cvclohexyl group; Riis
63
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—~CH{CH;3); and n1s zero.

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

P
Gis N™ : Ryis —CH(CH:): each Rz is independently ~CHs or ~OCH;3;
Ais ~CHR 2R3, wherein Ri2 and Ris together with the carbon atom to which they are

attached form a Cas cyclohexyl group substituted with Riza;

O . Q\\S
Rioa s O%N.% %I\—% o ’ do
o—
OO O, D
or :
pis1or2; andnis zero or 1. Included m this embodiment are compounds in which Rz
and Rus together with the carbon atom to which they are attached form a cyelohexyl

group substituted with Riza.

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

i8] ;and G, Ry, Ra, Rs, Riza, 0, and p are defined in the first aspect.

(R2>p

=y

Included in this embodiment are compounds in which G is N™ [ Riis

~CH(CHs)2; and n is zero. Also included in this embodiment are compounds in which G

=y
}
is N Ry is —CH(CH3)o: Rina is: %N—% @C
_g 0,
% X o O@
SO XV T OO T i

and n 1s zero.
One embodiment provides a compound of Formula (I} or a salt thersof wherein

compound is;
64
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One embodiment provides a compound of Formula (1) or a salt thereof wherein

compound 1s;
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CH3 )
One embodiment provides a compound of Formula (I} or a salf thersof wherein

compound is:

Q
o=S"}

LY

or

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

said compound is:

G -
[y Y

T HsC -t
\,,/““\ 3 ~CHg O=CHs @\/N

¢
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N
N
H

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

wherein said cornpound 1s selected from Examples 1 to 1078,

(v

One embodiment provides a compound of Formula (1), N-oxide, or a salt thereof
wherein said compound is selected from Examples 1 to 736,
One embodiment provides a compound of Formula (1), N-oxide, or a salt thereof
wherein said compound is selected from Examples 737 to 1078,
The present invention may be embodiad in other specific forms without departing
10 from the spirit or essential atiributes thereof. The mvention encompasses all
combinations of the aspects and/or embodiments of the invention noted herein. Itis
understood that any and all embodiments of the present invention may be taken in
conjunction with any other embodiment or embodiments to describe additional
embodiments. It1s also 1o be understood that each mdividual element of the
15 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 inveniion may be more readily understood by
20 those of ordinary skiil in the art upon reading the following detailed description. s {o
be appreciated that certain features of the invention that are, for clarity reasons, described
above and below in the context of separate erobodiments, roay also be combined to forma
single embodiment. Conversely, various features of the invention that are, for brevity
reasons, described in the context of a single embodiment, may also be combined so as to
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form sub-combinations thereof. Embodiments identified herein as exemplary or preferred
are intended to 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

5  more.

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

Unless otherwise indicated, any heteroatom with unsatisfied valences is assumed

10 to have hydrogen atoms sufficient fo satisfy the valences.

The definitions 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

15 invention. These definitions apply to the terms 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.

20 In accordance with a convention used in the art,

ém
is used in structural formulas herein to depict the bond that is the point of attachment of
the moiety or substituent to the core or backbone struciure.
The terms “halo” and “halogen,” as used herein, refer to F, Cl, Br, and L.
25 The term “cvano” refers fo the group ~CN.

The term “amino” refers to the group ~NHa.
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 containing, for example, from 1 to 12 carbon
30 atoms, from 1 to 6 carbon atoms, and from | to 4 carbon atoms. Examples of alkyl

groups include, but are not Hmited to, methyl (Me), ethvl (Ef}, propyl (e.g., n-propvi and
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i-propvl), butvl (e.g., n-butvl, i-butyl, sec-butvi, and -butyl}, and pentyi {e.g., n-pentyl,
isopentyl, neopentyl), n-hexyl, Z-methylpentyl, 2-ethyibutyl, 3-methylpentyl, and 4-
methyipentyl. When numbers appear in a subscript after the symbol “C”, the subscript
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
one to six carbon atoms.

The term "fluorcalkyl” as used herein is intended to include both branched and
straight-chain saturated aliphatic hydrocarbon groups substituted with one or more
fluorine atoms. For example, "Cis fluorcalkyl” is ntended to include Ca, Cz, Cs, and C4
alkyl groups substituted with one or more fluorine atorns. Representative examples of
fluoroalky! groups include, but are not limnited to, ~CFs and —CH2CFs.

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

The term "amimoalkyl" includes both branched and straight-chain saturated atkyl
groups substituted with one or more amine groups. For example, "aminoalkyl" includes
~CHaNH2, ~CH2CHaNH», and €14 aminoalkvl

The term "hvdroxvalkyl" includes both branched and straight-chain saturated alkyl
groups substituted with one or more hydroxyl groups. For example, "hydroxyalkyl”
includes —CH2OH, -CH2CH»OH, and Ci—s hydroxvalkyl

The term "hydroxy-fluorcalkyl” includes both branched and straight-chain
saturated alkyl groups substituted with one or more hydroxyl groups and one or more
fluorine atoms. For example, "hydroxy-fluoroalkyl” inchudes -CHFCH20H,
—-CHCHFC(CH3320H, and Cis hydroxy-fluorcalkyl.

The term “cvcloalkyl.,” as used herein, refers to a group derived from a non-
aromatic monocyclic or polyeyclic hvdrocarbon molecule by removal of one hydrogen
atom from a saturated ring carbon atom. Representative examples of cycloaliyl groups
mclude, but are not himited to, cyclopropyl, cvelopentyl, and cyclohexyl. When numbers
appear i 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,
“Cs—Cs cycloalkyl” denotes cycloalkyl groups with three to six carbon atoms.

6o
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The term “alkoxy.” as used herein, refers to an alkyl group aftached to the parent
molecular moiety through an oxygen atom, for example, methoxy group (—OCHz}. For
example, “Ci; alkoxy™ denotes alkoxy groups with one to three carbon atoms.

The term “alkoxyalkyl,” as used herein, refers to an alkoxy group attached

(93}

through its oxygen atom to an alky! group, which is attached to the parent molecular
maoiety, for example, methoxymethyl group (-CH20CH:). For example, “Coa
alkoxyalkyl” denotes atkoxyalkyl groups with two to four carbon atoms, such as
~CH2OCH;, ~CH2CH2OCH;3, ~CH20CHCH;, and —~CHCHOCHCH;.
The phrase “pharmaceutically acceptable” 1s emploved herein to refer to those
10 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
animals without excessive toxicity, wrritation, 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
15 solids. Lyophilization can be emploved to provide the compounds of Formula (1) as
amorphous solids.
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 physical association of a conmpound of Formula (1) with one or more solvent molecules,
20 whether organic or inorganic. This physical association includes hydrogen bonding. In
certain instances the solvate will be capable of isolation, for example when one or more
solvent molecules are incorporated in the crystal latiice of the crystalline solid. “Solvate”
encompasses both solution-phase and isolable solvates. Exemplary solvates include
hvdrates, ethanolates, methanolates, isopropanolates, acetonitrile solvates, and ethyl
25 acetate solvates. Methods of solvation are known in the art,
Various forms of prodrugs are well known in the art and are described in:
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);
30 <) 4 Textbook of Drug Design and Development, P. Krogsgaard—Larson and

H. Bundgaard, eds. Ch 5, pgs 113 — 191 (Harwood Academic Publishers, 1991}; and
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d} Hyvdrolysis in Drug and Prodrug Metabolism, Bernard Testa and Joachim
M. Maver, (Wiley-VCH, 2003),

In addition, compounds of Formula (I}, subsequent to their preparation, can he
isolated and purified to obtain a composition containing an amount by weight equal to or

5 greater than 99% of a compound of Formula (1) (“substantially pure™), which is then used

or formulated as described herein. Such “substantially pure” compounds of Formula ()
are also contemplated herein as part of the present invention.

“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

10 muxture, and formulation into 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

pns
(¥4}

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
20 oceurring in a mammal, in particular, when such mammal is 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 isotopes of
25  atoms occuwrring in the present compounds. Isoiopes 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 C and “C. Isotopically-labeled compounds of the invention can
generally be prepared by conventional techniques known 1o those skilled in the art or by
30 processes analogous to those described herein, using an appropriate isotopically-labeled
reagent in place of the non-labeled reagent otherwise emploved. For exarople, methvl (-

CHa) also includes deuterated methyl groups such as -CDs.
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UTILITY

The human iromune systerm has evolved to defend the body from nucro-
organisms, viruses, and parasites that can cause infection, disease or death. Complex
regulatory mechanisms ensure that the various cellular components of the immune system
target the foreign substances or organisms, while not causing permanent or significant
damage to the individual. While the initiating events are not well understood at this time,
in agtoimmune disease staies the immune sysiem directs i{s inflammatory response (o
target organs in the afflicted individual. Drifferent 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 system in the case of multiple sclerosis, the pancreas in the
case of type I diabetes, and the bowel m the case of inflammatory bowel disease.

The compounds of the invention inhibit signaling through Toll-like receptor 7, or
g, or 9 {TLR7, TLR8, TLRY) or combinations thereof. Accordingly, compounds of
Formula (I) have utility in treating conditions associated with the inhibition 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” encompass 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) inhibiting 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 symptoms.

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 famuly 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; autoimmune diseases such as Graves' disease, rheumatoid arthritis,

systenic lupus ervthematosus, lupus nephritis, cutaneous hupus, psoriasis; auto-
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inflammatory diseases including Cryopyrin-Associated Pertodic Syndromes (CAPS),
TNF Receptor Associaled Periodic Syndrome (TRAPS), Familial Mediterranean Fever
{(FMF), adult onset stills, svstemic onset juvenile diopathic arthritis, gout, gouty arthritis;
metabolic diseases including type 2 diabetes, atherosclerosis, myocardial infarction;
destructive bone disorders such as bone resorption disease, osteoarthiitis, osteoporosis,
multiple myeloma-related bone disorder; proliferative disorders such as acute
myelogenous leukemia, chronic myelogenous leukemia; angiogenic disorders such as
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, multiple myeloma, and HIV
infection and CMV retirutis, AIDS, respectively.

More particularly, the specific conditions or diseases that may be treated with the
inventive compounds include, without himitation, pancreatitis (acute or chronic), asthma,
allergies, adult respiratory disiress syndrome, chronic obstructive pulmonary disease,
glomerulonephritis, rheumatoid arthritis, systemic lupus ervthematosus, scleroderma,
chronic thyroiditis, Graves' disease, autoimmune gastrifis, diabetes, autoimmune
hemolvtic anemia, aufoimmune neuiropenia, thrombocytopenia, atopic dermatitis, chronic
active hepatitis, myasthenia gravis, multiple sclerosis, inflammatory bowel disease,
ulcerative colitis, Crohn's disease, psonasis, graft vs. host disease, inflammatory reaction
induced by endotoxin, tuberculosis, atherosclerosis, muscle degeneration, cachexia,
psomnatic arthritis, Reiter's syndrome, gout, traumatic arthritis, rubella arthntis, 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 mvalgias due to infection, cachexia
secondary 1o infection, keloid formation, scar tissue formation, ulcerative colitis, pyresis,
influenza, osteoporosis, osteoarthritis, acute myelogenous leukemia, chronic
myelogenous leukemia, 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
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including solid tumors, ocular neovascularization, and infantife haemangiomas; viral
diseases including acute hepatitis mfection (including hepaiitis A, hepatitis B and
hepatitis C), HIV infection and CMV retinitis, AIDS, ARC or malignancy, and herpes;
stroke, myocardial ischemia, ischemia in stroke heart attacks, organ hypoxia, vascular
hyperplasia, cardiac and renal reperfusion injury, thrombosis, cardiac hypertrophy,
thrombin~-induced platelet aggregation, endotoxemia and/or toxic shock syndrome,
conditions associated with prostaglandin endoperoxidase syndase-2, and pemphigus
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 lymphocytic leukenua (CLL), cutaneous diffuse large B cell
lymphoma, and primary CNS lymphoma.

In addition, the TLR7, TLRS, or TLRY mhibitors of the present invention inhibit
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
mclude 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
imnunodeficiency virus, bovine invnunodeficiency virus, and canine inwnunodeficiency
VIrus.

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

(Lia

of at least one compound of Foromula (I} or a salt thereof.
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amount” 1s infended to mnclude an amount of a compound of the present invention that is
effective when adminisiered alone or in combination to hibit autoimmune disease or
chronic nflanmmatory disease.

The methods of treating TLR7, TLRE&, or TLRY associated conditions may
comprise adminmistering compounds of Fornmida (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
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 n 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) may be administered prior to, simultanecusty 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 mventive 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
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formulation.

Accordingly, the present invention forther includes compositions comprising one
or more compounds of Formula (I} 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
the tvpe and nature of the active agent being formulated; the subject to which the agent-
contaiming composition is to be adminisiered; the intended route of administration of the
compostiion; and, the therapeutic mdication being targeted. Pharmaceutically acceptable
carriers include both agueous and non-agueous liquid media, as well as a varniety of solid
and semi-solid dosage forms. Such carriers can include a number of different ingradients
and additives in addition to the active agent, such additional ingredients being included in
the formmuilation 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 1is 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 contamning conventional pharmaceutically acceptable carriers, adjuvants,

and vehicles. For example, the pharmacewtical carrier may contain a mixture of mannitol
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or lactose and microcrystailine cellulose. The mixture may contain additional
componenis such as a lubricaling agent, e.g. magnesium stearate and a disintegrating
agent such as crospovidone. The carrier mixture may be filled into a gelatin capsule or
compressed as a tablet. The pharmaceutical composition may be adninistered as an oral
dosage form or an infusion, for example.

For oral admunistration, the pharmaceutical composition may be 1o the form of, for
example, atablet, capsule, liquid capsule, suspension, or liquid. The pharmaceutical
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 to 100 mg. A switable 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 routine methods.

Any pharmaceutical composition contemplated herein can, for example, be
delivered orally via any acceptable and suitable oral preparations. Exemplary oral
preparations, include, but are not limited to, for example, tablets, troches, lozenges,
aqueous and oily suspensions, dispersible powders or gramules. emulsions, hard and soft
capsuies, fiquid capsules, syrups, and elixirs. Pharmaceutical compositions intended for
oral admuinistration 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 invention can contain at teast one agent selected from sweetening
agents, flavoring ageuts, coloring agents, demulcents, antioxidants, 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 pharmaceutically acceptable excipient suitable for
the manufacture of tablels. Exemplary excipients include, but are not himited {o, for
example, mert diluents, such as, for example, calcium carbonate, sodium carbonate,
lactose, calcium phosphate, and sodium phosphate; granulating and disintegrating agents,
such as, for example, microcrystalline cellulose, sodium crosscarmellose, comn starch, and
alginic acid; binding agents, such as, for example, starch, gelatin, polyvinyvi-pyrrolidone,

and acacia; and lubricating agents, such as, for example. magnesium stearate, stearic acid,
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and talc. Additionally, a tablet can either be uncoated, or coated by known technigues to
either mask the bad taste of an unpleasant tasting drug, or delay disintegration and
ahsorption of the active ingredient in the gastrointestinal tract thereby sustaining the
effects of the active ingredient for a longer pertod. FExemplary water soluble taste
masking materials, include, but are not limited to, hydroxypropvi-methylceiivlose and
hydroxypropyvl-cellulose. Exemplary time delay materials, include, but are not linuted to,
ethyl cellulose and cellulose acetate butvrate.

Hard gelatin capsules can, for example, be prepared by mixing at least one
compound of Formula (I} with at least one inert sohid diluent, such as, for example,
calcium carbonate; calcium phosphate; and kaolin,

Soft gelatin capsules can, for example, be prepared by mixing at feast one
compound of Formulda (I} 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 manmufacture 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, sodivm alginate, alginic acid, polyvinvl-pvrrolidone, gum tragacanth, and gum
acacia; dispersing or wetling agenis, such as, for example, a naturally-occurring
phosphatide, e.g., lecithin; condensation products of alkviene 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
anhvdrdes, such as, for example, polvethvlene 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.
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Gilv suspensions can, for example, be prepared by suspending at ieast one
compound of Formula (I} in either a vegetable ¢il, such as, for example, arachis o1l; olive
oil; sesame oil; and coconut oil; or in nuneral oil, such as, for example, hquid paraffin,
An oily suspension can also contain at least one thickening agent, such as, for example,
beeswax; hard paraffin; and cetvi alcohol. In order to provide a palatable oily suspension,
at least one of the sweetening agents already described hereinabove, and/or at least one
flavoring agent can be added to the oily suspension. An oily suspension can further
contain at least one preservative, including, but not limited to, for example, an anti-
oxidant, such as, for example, butviated 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 oily phase of the emulsions comprising
compounds of Formula (1) may be constituted from known ingredients in a known
manner. The oil phase can be providad by, but is not limited 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., soy bean lecithin; esters or partial esters
derived from fatty acids and hexitol 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 hydrophilic enmdsifier is
included together with a lipophilic emulsifier which acis as a stabilizer. It is also
preferred to include both an oil 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
79

PCT/US2018/065908



Wh

16

20

[30]
W

WO 2019/125977

fat make up the so-called emulsifyving ointment base which forms the oily dispersed phase
of the cream formulations. An emudsion can also contain a sweetening agent, a flavoring
agent, g preservative, and/or an antioxidant. Emulsifiers and emulsion stabilizers suitable
for use in the formmilation of the present invention include Tween 60, Span 80, cetostearyl
alcohol, mymstyl alcohol, glyceryl monostearate, sodium laury] sulfate, glveervi
distearate alone or with a wax, or other materials well known in the art.

The compounds of Formula (I} can, for example, also be delivered intravenously,
subcutaneously, and/or intramuscularly via any pharmaceutically acceptable and suntable
injectable form. Exemplary injectable forms include, but are not himited {o, 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 aqueous or non-
aqueous isotonic sterile injection solutions or suspensions. These solutions and
suspensions may be prepared from sterile powders or gramules using one or more of the
carriers or diluents mentioned for use 1n the formulations for oral admimstration or by
using other suitable dispersing or wetting agents and suspending agents. The compounds
may be digsolved in water, polvethylene glvcol, propylene ghyeol, 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 admunisiration are
well and widely known in the pharmaceutical art. The active ingredient mayv also be
admunistered by injection as a composition with suitable carriers including saline,
dextrose, or walter, or with cyclodexinn (e Captisol}, cosolvent solubilization (ie.
propviene glycol) or micellar solubtlization (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 chlonde 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.
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A sterile injectable oil-in-water microemulsion 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 soybean o1l and lecithin; 2) combining the Formula (1) containing o1l phase
with a water and glvcerol mixture; and 3) processing the combination to form a
microgmulsion,

A sterile agueous or oleaginous suspension can he prepared in accordance with
methods already known in the art. For example, a sterile aqueous solution or suspension
can be prepared with a non-toxic parenierally-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, sterile
fixed oils, e.g , synthetic mono- or dighycerides; and fatty acids, such as, for example,
oletc acid.

Pharmaceutically acceptable carriers, adjuvants, and vehicles that may be used in
the pharmaceutical compositions of this invention include, but are not limited to, ion
exchangers, alumina, aluminum siearate, lecithin, self-emulsifying drug delivery svstems
{SEDDS) such as d-alpha-tocopherol polvethyleneglycol 1000 succinate, surfaciants used
in pharmaceutical dosage forms such as Tweens, polyethoxviated castor oil such as
CREMOPHOR surfactant (BASF), or other similar polymeric delivery matrices, serum
proteins, such as human serum albumin, buffer substances such as phosphates, glvcine,
sorbic acid, polassium sorbate, partial glveende mixtures of saturated vegetable faity
acids, water, salts or electrolyies, such as protamine sulfate, disodium hydrogen
phosphate, potassium hydrogen phosphate, sodium chloride, zinc salts, colloidal silica,
magnesiom trsthicate, polvvinyl pyrrolidone, cellulose-based subsiances, polvethylene
glycol, sodium carboxymethyicellulose, polvacrylates, waxes, polvethvlene-
polyoxvpropylene-block polvmers, polyethylene glycol and wool fat. Cyclodextrins such
as alpha-, beta~, and gamma-cyclodextrin, or chemically modified derivatives such as
hyvdroxyalkvleyclodextrins, including 2- and 3-hyvdroxypropyl-cyclodexirins, or other
solubilized denvatives 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 mammals. The pharmaceutical
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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 eic. Tablets and pills can additionally be prepared

with enteric coatings. Such compositions may also comprise adjuvants, such as wetting,
5 sweetening, flavoring, and perfuming agents.

The arsounts of compounds that are adnunistered and the dosage regirmen for
ireating a disease condition with the compounds and/or compositions of this invention
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

10 administration, and the particular compound employved. 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/ke body weight and most preferably between about 0.005 to 10 mg/kg body weight,

may be appropriate. The daily dose can be adnunistered in one to four doses per day.

pns
(¥4}

{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 appropnate to the indicated route of adnunistration.
If administered orally, the compounds may be admixed with lactose, sucrose, starch
powder, cellulose esters of alkanoic acids, cellulose alkyl esters, talc, stearic acid,

20 magnesium stearate, magnesium oxide, sodiurn and calcium 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 lablets may contain a controlled-release formulation as may be provided in a

dispersion of active compound in hydroxy propvimethy! celiulose.

[30]
W

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

30 The present invention also encompasses an article of mamifacture. As used
heremn, article of manufacture 1s intended to include, but not be lumted to, kits and

packages. The article of manufacture of the present invention, comprises: {a} a first
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container; (b} a pharmaceutical composition focated within the {irst container, wherein the
composition, comprises: a {irst therapeutic agent, comprising: a compound of the present
mvention or a pharmaceutically acceptable salt form thereof; and (¢} a package msert
stating that the pharmaceutical composition can be used for the treatment of an
inflammatory disorder and/or an autcimmune disease {as defined previously). In another
embodiment, the package msert states that the pharmaceutical composition can be used in
combination {as defined previously) with a second therapeutic agent fo treat an
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 1s a receptacle used to hold a pharmaceutical composition.
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 or 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 to or touching the outside of the second container without bemng 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
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Administration). In one embodiment, the package insert specifically recites the
indications for which the pharmaceutical composition has been approved. The package
msert may be made of anyv 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, eic.} on which the desired

mformation has been formed (e.g., printed or applied).

METHODS OF PREPARATION

The compounds of the present invention can be prepared i a number of ways well
known to one skilled in the art of organic synthesis. The compounds of the present
mvention can be synthesized using the methods described below, together with synthetic
methods known in the art of synthetic organic chemustry, or variations thergon 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 undersicod 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 {o one skilled in the art and alternate
methods must then be used. This will sometimes reguire a judgment (o 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
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alternatives to the trained practitioner is Greene and Wuts (Profective Groups In Organic

Synthesis, Third Edition, Wiley and Sons, 1999}

EXAMPLES
5 Preparation of compounds of Formula (1), and intermediates used in the

preparation of compounds of Formula (I), can be prepared using procedures shown in the
following Examples and related procedures. The methods and conditions used in these
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

10 prepared. Starting matenals and reagents used m 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.

15 ABBREVIATIONS
Ac acetyl
ACN acetonitrile
AcOH acetic acid
anhyd. anhvdrous

20 aq. aqueous
Bn benzyi
Bu butyl
Boc teri-butoxy carbonyl
Ccv Colunn Volumes

25 DCE dichloroethane
DCM dichloromethane
DMAP dimethylaminopvridine
DMF dimethylformanude
DMSO dimethyisulfoxide

30 FiQAc ethy! acetate
Et athyl
EtOH ethanol
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HorH:

h, hr or hrs

HPLC
LC

M
mM
Me
MeQOH
MHz
N,
nins
M
MS
nor N
NBS
nm
nM
NMP
Pd/C
Ph
PPh;
Pr
PSH
Ret Time
sat.
SFC
TBAF
TEA

hvdrogen

hour{s)

hexane

iSO

isopropyi alcohol
hydrochloric acid

high pressure hiquid chromatography
liguid chromatography
molar

millimolar

methyl

methanol

megahertz

minute(s)

minute(s)

(M+H)

mass spectromeiry
normal
n-bromosuccinimide
nanometer

nanomolar
N-methylpyrrolidine
palladivm on carbon
phenyl
triphenyiphosphine
propyl

pounds per square inch
retention time
saturated

supercritical flutd chromatography
tetrabuty lanimoniurn fluoride

triethylamine
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TFA trifluoroacetic acid
THF tetrahydrofuran
T3P 2.4, 6-tripropyi-1,3.5,2.4 6-trioxatriphosphorinane-2.4,6-trioxide

2" Generation RuPhos Precatalyst: chloro(2-dicyclohexviphosphino-2',6'-diisopropoxy-
1,1-biphenvh{2-{2'-amino-1, 1 -biphenyl)|paliadium{il}
2™ Generation Xphos precatalyst: chloro(2-dicyclohexylphosphine-2' 4 6 -triisopropyl-

1,1"-bipheny1}| 2-(2'-anunc-1, P -biphenyly|paliadium{Il}

Analytical and Preparative HPLC conditions:

QC-ACN-AA-XB: Columm: Waters Acquity UPLC BEH C18, 2.1 x 50 nun, 1.7 um
particles; Mobile Phase A: 5:95 acetorutrile:water with 10 mM ammonium acetate;
Mobile Phase B: 95.5 acetonitrile;water with 10 mM ammonium acetate; Temperature:
50 °C; Gradient: 0-100% B over 3 nunutes, then a 0.75-minute hold at 100% B; Flow: 1.0
mb/min; Detection: UV at 220 nm.

QC-ACN-TFA-XB: Colunn: Waters Acquity UPLC BEH C18, 2.1 x 50 mum, 1.7 pm
particles; Mobile Phase A: 5:95 acetomtiriterwater 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 0.75-nuinute hold at 100% B; Flow: 1.0
mb./min; Detection: UV at 220 nm.

Method Al: L3 Acquity: Column: (LCMS) UPLC BEH C18, 2.1 x 50 wam, 1.7 um
particles; Mobile Phase: (A} water; (B) acetonitrile; Buffer: 0.05% TFA; Gradient Range:
2%-98% B (0 to 1 min} 98%B (o 1.5 min) 98%-2% B {ic 1.6 mun); Gradient Time: 1.6
min; Flow Rate: 0.8 mL/min; Analysis Time: 2.2 min; Detection: Detector 1 UV at 220
nny;, Detector 2: MS (EST).

Method B1: L2 Aquity(4}; Column: (LCMSY UPLC BEH C18, 2.1 x 50 mm, 1.7 uym
particies; Mobile Phase: {A) water; (B} aceioniinle; Buffer: 0.05% TFA; Gradient Range:
2%-98% B (0 to I min} 98%B (1o 1.5 min} 98%-2% B (to 1.5 mun};, 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 (ESI').

Method D1 SCP: Coluran: Waters Acquity UPLC BEH C18, 2.1 x S0 mm, 1.7 um
particles; Mobile Phase A: 5:95 acetoniinle:water with 0.1% trifluoroacetic acid; Mobile

Phase B: 95:5 acetonitrile:water with 0.1% trifluoroacetic acid; Temperature: 50 °C;
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Gradient: 0-100% B over 3 munutes, then a 0.75 munute hold at 100% B; Flow: 1.11
mb/mun; Detection: UV at 220 nm.
Method D2 SCP: Coluron: XBridge C18, 19 x 200 mm, 5 wm particles; Mobile Phase A:

5:95 acetonitrile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5

Wh

acetonitrile: waler with 10 mM ammonium acetate; Gradient: 10-50% B over 20 munutes,
then a 5 nunute hold at 100% B, Flow: 20 mi/min. Detection: UV at 220 nm.
Method D3 SCP: Column: XBridge €18, 19 x 200 mm, 5 um particles; Mobile Phase A:
5:95 acetonitrile: water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetontitrile:
water with (.1% trifluoroacetic acid; Gradient: 6-46% B over 20 minutes, then a 4 nunute
10 hold at 100% B; Flow: 20 mi./min. Detection: UV at 220 nm.
ethod E1 iPAC: Column: Waters Xbridge C18 4.6 x 50 nun 5 um particles; Mobile
Phase A: 5:95 acetoniirilerwater with 10 mM ammonium acetate; Mobile Phase B: 955
acetonitrie water with 10 yoM aromonium acetate. Temperature: 50 °C; Gradient: 0~
100% B over I minute; Flow: 4 mL/min; Detection: UV at 220 nm.
15 Method F1 {PAC. Column: Waters Acquity BEH C18 2.1x50 mum 1.7 ym particles;
Mobile Phase A: 5:95 acetomtrile; water with 0.1% trifluoroacetic acid; Mobile Phase B:
95:5 acetonmitrile:water with 0.1% trifluoroacetic acid; Temperature: 30 °C; Gradient: 0-
100% B over 2.20 minutes; Flow: 0.800 mbL/min; Detection: UV at 220 nm.
Method G1: Column: Svmmetry 8, {250 x 4.6 mum), Spum particles; Mobile Phase A: 1:1
20  acetonitrile!TFE with 10 mM ammonium acetate; Mobile Phase B: 1:1 acetonitrile: TFE
with 10 mM amumonium acetate; Temperature: 50 °C; Gradient: 0-100% B over 25
minutes, then a 0.75 minute hold at 100% B: Flow: 1.0 mL/min; Detection: UV at 220
nn.
Method H1 (8F{): Column: Luxceliulose-4 {250 x 4.6 mum), 5 um particies; %02 50%,
25 % Cosolvent: 30 % of 0.4 % 1sopropy} amine in methanol; Temperature 30 °C; Flow: 120
g/mun; Detection: UV at 230 nm.
{A): Column-Ascentis Express CI8 (50 X 2.1 mm-2.7 pm) Mphase A: 10 mM
MNH4COOH in water: ACN (98:02); Mphase B: 10 mM NH«{OOH i water: ACN
(02:98), Gradient: 0-100% B over 3 minutes, Flow = 1 mL/min.
30 (D) Kinetex XB-CI8 (75 x 3 mm) 2.6 nucron; Solvent A: 10 mM ammonium formate in

water: acetonitriie (9%:02); Mobile Phase B: 10 mM ammonium formate in water:
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acetontirile {02:98), Temperature: 50 °C; Gradient: 0-100%: B over 3 minutes; Flow rate:
11 mb/man; Detection: UV at 220 nm.

(E): Colummn: Ascentis Express C18 (50 x 2. 1nun, 2.7 um; Mobile Phase A: 5:93
acetonitrile: water with 10 mM NHaOAc; Mobile Phase B: 955 acetonitrile: water with
10 mM NHeOAc; Temperature: 50 °C; Gradient: 0-100% B over 3 minutes; Flow: 1.1
mL/mn,

(Fy. Column: Ascentis Fxpress C18 (30 x 2. 1ymm, 2.7 um; Mobile Phase A: 5:95
acetontirile: water with 0.1% TFA; Mobile Phase B: 95:5 acetonitrile: water with 0.1%
TFA, Teraperature: S0 °C; Gradient: 0-100%B over 3 minutes; Flow: 1.1 mL/min.

{G): Colunmm: Waters Acquity UPLC BEH C18 (2.1 x 50 rom), 1.7 micron; Solvent A =
100% water with 0.05% TFA; Solvent B = 100% acetonitrile with 0.05% TFA; gradient =
2-98% B over 1 munute, then a 0.5-muinute hold at 98% B; Flow rate: 0.8 mL/min;
Detection: UV at 220 run.

(H): Column: Acentis Express C18 (50 x 2.1 mm) 1.7 um, Acentis C&8 NHsCOOH 5 min.
M, Mobile Phase A: 10 mM ammonium formate: ACN (98:2), Mobile Phase B: 10 mM
amwmonium formate; ACN {2:98), gradient: 20%-100% B (0-4 min); 100% B (4-4.6 min};
Flow: 1 mL/min

(1) Column: Sunfire C1% (4.6 x 150y mm, 3.5 um; Mobile Phase A: 5:95 acetonitrile:
water with 0.05% TFA; Mobile Phase B: 95:5 acetonitrile: water with 0.05% TFA,
Temperature: 50 °C; Gradient: 10-100%B over 12 munutes; Flow:1 mL/min.

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

{(K) Waters Acquity SDS Mobile Phase: A: waler B: ACN: 5%-93%B in 1 min; Gradient
Range: 50%-98% B {0-0.3 min); 98%B (0.5 min-1 mun); 98%-2% B (1-1.1 min); Run
time: 1.2 min; Flow Rate: 0.7 mL/min; Analysis Time: 1.7 min; Detection: Detector 1:
UV at 220 nm; Detector 2: MS {ES"),

(L) Acquty UPLC BEH CI8 (3.0 x 50 mum) 1.7 um. Bufler: 5 mM ammonium acetate
Mobile phase A: Buffer: ACN (95:5); Mobile phase B:Buffer: ACN (5:95) Method: %B: 0

min-20%:1.1 min -90%:1.7 min-90%. Run time: 2.25 min; Flow Rate: 0.7 mL/min;

(M) Kinetex SBC18 (4.6 x 50 mm) 3 micron; Solvent A: 10 mM ammonium {ormaie in

water: acetonitrile (98:02); Mobile Phase B: 10 mM ammonium formate in water:
&9
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acetontirile {02:98), Temperature: 50 °C; Gradient: 30-160% B (0-4 min), 100% B (4-4.6
min}, 100-30% B (4.6-4.7 mun}, 30% B (4.7-5.0 muny; Flow rate; 1.5 mL/min; Detection:
UV at 220 nm.

(N): Colunm-Ascentis Express CI18 (50 x 2.1 num 2.7 pm) Mphase A: 10 mM NH:COOH
int water: AUN {98:02); Mphase B 10 mM NHsCOOH in water: ACN (02:98), Gradient:

Wh

(3-100% B (0-1.7 nunutes); 100% B (1.7-3.4 minutes). Flow = 1 mL/min.

{O) Waters Acquity SDS Colunm BEH CI8 (2.1 x 50 mm) 1.7 um. Phase A: buffer in
water, Mphase B: buffer im ACN, Gradient: 20-98% B (0-1.25 minuies); 98% B (1.25-
1.70 minutes); 98%6-2% B (1.70-1.75 minutes); Flow = 0.8 mlL/min.

10 () Column: XBridge BEH XP C18 (50 x 2. 1ymm, 2 5um; Mobile Phase A: 595
acetomirile: water with 10 mM NH4OAc; Mobile Phase B: 93:5 acetomirnile: water with
10 oM NH1OAc; Temperature: 50 °C; Gradient: 0-100% B over 3 nunutes; Flow: 1.1
mb./min.

{Q): Column: XBridge BEH XP Ci8 (50 x 2. 1)ymm, 2.5 um;, Mobile Phase A: 5:95

15 acetonttrile: water with 0.1% TFA; Mobile Phase B: 955 acetonitrile; water with 0.1%
TFA; Temperature: 50 °C; Gradient: 0-100%B over 3 munutes; Flow: 1.1 mbL/min.

(R): Column-ZORBAX SB-C18 (50 X 4.6mm- 5.0pum) Mphase A: 10 mM NH«COOH in
waler: ACN(98:02) Mphase B 10mM NH«COOH in water: ACN (02:98). Gradient: 0
min-30%. 4.0 min-100%, 4.6nmun-100%, 4.7 min -30%. Flow\min 1.5 mL.

20 (T8) Column: Waters Acquity UPLC BEH C18 (2.1 x 50 mymy, 1.7 micron; Solvent A=
100% water with 0.05% TFA: Solvent B = 100% acetoniirile with 0.05% TFA; gradient =
2-98% B over | minute, then a 0.5 minute hold at 98% B; Flow rate: 0.8 mL/min;
Detection: UV at 254 nun.

(DS Aquity: Column: (LCMS)Y UPLC BEH C18. 3.0 x 50 mm, 1.7 um particles;

25 Mobile Phase: (A} 10 mM NHsQAc: acetonitrile (95:5) Phase B) 10 mM NH4OAc¢:
acetontinile (3:95) Method: %B: 0 mun-20:2 nun-100:2.3 min-1001 .8 nun; Flow Rate: 0.7
mb/mun; Detection: Detector 1: UV at 220 nm; Detector 2: MS (ESIH).

(DDS2y Acquity: Column: (LCMS) UPLC BEH C18, 3.2 x 530 mim, 1.7 um particles;
Buffer: 10mM Ammomum Acetate Mobile Phase A:Buffer: ACN (95:5) Mobile Phase

30 B:Buffer:ACN (5:93); Method %B: ¢ mun-20%:2 min-100%:2 2min-100%; Flow rate =

0.7 mL/min, Detection: Detector 1: UV at 220 nm; Detector 2: MS (ESI').
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EXAMPLE 1
1-(2-(7 B-dimethyi-[ 1,2, 4]triazolol 1, S-alpyridin-6-y1)-3-isopropyl-1H-pvrrolo|3,2-b}

pvridin-5-yh)-N-(tetrahydro-2H-pyran-4-yljazetidin-3-amine

Intermediate 1 A: 2-bromo-5-hydrazinylpynidine

Br. N

N

| _NH,
TN

A solution of 6-bromopyvridin-3-amine (10.0 g, 57.8 mmol) in 6 M agueous HCI
{111 mL) was cooled to 0 °C. A solution of sodium nitrite {3.99 g, 57 8 mumol} in water
{148 mL), precooled to 0 °C, was added over 5 min and the reaction mixture was stirred
for 45 mimutes at 0 °C. Tin(Il) chloride dihvdrate (32.6 g, 144 mmol) was suspended in 6
M agueous HCL (111 mL), precooled to 0 °C, and was added to the reaction mixture over
5 min. The reaction mixture was stirred for 60 min more at 0 °C. Upon completion, the
reaction was quenched via addition of 40% w/w solution of KOH i water until the
solution was basic as judged bv pH paper. The mixture was diluted with water and DCM.
The organic laver was separated and the aqueous laver was extracted with DCM. The
combined organic fayers were dried over sodium sulfate, filtered, and concentrated to
afford 2-bromo-S-hydrazinylpyridine {8.08 g, 43.0 mmol, 74.3 % vield). LCMS retention
time 0.41 min [A1]. MS (E") m/z: 1901 [((M+2)0+H']. 'H NMR (499 MHz,
CHLOROFORM-d) 6 7.98 (d, /=3.0 Hz, 1H), 7.2% (app d, J=8.5 Hz, 1H), 7.10 (dd.

J=8.7,3.0 Hz, 1H), 5.25 (brapp s, 1H), 3.62 (br app 5, ZH).

Intermediate 1B. 5-bromo-3-isopropyi-1H-pyrrolo|3,2-blpyridine

HaC

CHa
Br N
R

F N
H (1B)
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2-bromo-5-hydrazinvipyridine (8.08 g, 43.0 mmol} was suspended in 5% v/v
HzS04 i water (215 mL) to form a chunky suspension. 3-Methylbutanal (5,19 mL, 47.3
mmol} was added and the suspension was stirred for 20 min at room temperature, then
heated with a reflux condenser at 110 °C for 20 hours. Upon completion, the mixture was
cooled in an ice bath. The reaction was gquenched via the addition of 40% w/w solution of
KOH in water unti] the pH was basic as judged by pH paper. Water and DCM were
added until all solids had dissolved. The organic laver was separated and the aqueous
laver was extracted twice with DCM. The combined organics were dried over sodium
sulfate, filiered, and concentrated to afford a crude orange solid which was purified on
stlica gel colunmm chromatography (Hex/EtOAc 0-50%) to afford 3-bromo-3-1sopropyl-
tH-pyrrolo{3,2-b] pyridine (6.19 g, 25.9 mmol, 60 % vield). LUMS retention time 0.90
min [Al}]. MS(E"y m/z: 239.1 (M+H). 'H NMR (499 MHz, CHLOROFORM-d) § 8.71-
R.43 (m, 1H), 7.48 (d, J=8.4 Hz, 1H). 7.22-7.17 (m, 2H), 3.37 (spt. J=6.8 Hz, 1H), 1.35
(d, J=6.8 Hz. 6H).

Intermediate 1C: tert-buiy] S-bromo-3-isopropyl-1H-pyrroloi3,2-blpyridine-1-carboxylate
N CH,
Br N

Ty
L

gac (1C)

To a solution of S-bromo-3-isopropyi-1H-pyrrolof3,2-blpyridine (5.0 g, 20.9
mmol} in THF (84 mL) were added Et:N (4.37 mL, 31.4 mimol) and DMAP (0255 g,
2.09 numol). The mixture was cooled to 0 °C. BOC-anhydride 30% in toluene (16.73 g,
23.0 munol) was added in a single portion and the reaction mixture was stirred for 1 hour.
Another aliquot of BOC-anhvdride 30% in toluene (2.0 g, 2.75 mmol) was added and the
reaction nuxture was stured for 10 moin. Upon completion, the reaction nuxture was
concentrated and the crude material was purified on silica gel column chromatography
(Hex/EtOAc 0-40%) to afford tert-butyl 5-bromo-3-isopropyl-1H-pyirolo|{3.2-blpvridine-
I~carboxvlate {6.98 g, 20.6 mmol, 98 % yield). LCMS retention time 1.14 min [TS]. MS
(B m/z: 339.1 (M+H).

Intermediate 1D: tert-butyl S-(G-({(tert-butoxycarbonyDaminoazetidin-1-y1)-3-isopropyl-
92
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1H-pyrrolof3,2-bipyridine-1-carboxylate

HaC
\‘/“\' —"CH:_;
LN N .
g%
RN

Boc (1D

BocHN

A suspension of tert-butyl S-bromo-3-isopropyl-1H-pyrrolo{3,2-blpyridine-1-
carboxylate {1.05 g, 3.10 mmol), tert-butvl azetidin-3-ylcarbamate {0.693 g, 4.02 mmol),
RuPhos 2™ Generation precatalyst {0.120 g, 0.155 mmol), and C2C03 (3.03 g, 9.29
mmol} was made in | 4-dioxane (21 mL). The suspension was degassed with nitrogen for
5 min, sealed, and placed in a heating block at 130 °C for 4 h and 20 nun. Upon
completion, the reaction mixture was filtered, concentrated and purified using silica gel
columm chromatography (Hex/EtOAc 0-50%) to afford tert-butvl 5-(3-((tert-
butoxycarbonyljaminolazetidin-1-vi}-3-isopropyl-1H-pyrrolo{3,2-blpyridine-1-
carboxylate {970 mg, 2.253 mumol, 72.8 % vield). LTMS retention time 0.86 min {TS].
MS (B m/z; 4312 (M+H). 'H NMR (499 MHz, CHLOROFORM-d} § 8. 19-7.98 (m,
1H), 7.45-7.29 (m, TH), 6.26 (d, /=8.8 Hz, 1H). 5.07-4.88 (m, 1H), 4.68-4.51 (m, 1H),
435 (brt, J=7.6 Hz, 2H), 3.78 (dd. J=8.6, 5.4 Hz, 2H). 3.24-3.15 (m, 1H), 1.65 (s, 9H),
1.46 (s, 9H), 1.35 (d. J=7.0 Hz, 6H).

Intermediate 1E: tert-buty! 5-(3-{{tert-butoxycarbonylaninoaretidin-1-y13-3-isopropyl-

2-{4.4.5 5-tetramethvi-1,3,2-dioxaborolan-2-vi-1H-pyrrolof 3.2-bjpvndine-1-carboxviate

BocHN Oy cH,
\CN N Chis
[y O-CHy
l B .
N 0 CHa
Boc

CHy (1K)
A solution containing tert-butyl 5-(3-({tert-butoxvcarbonyllamino)azetidin-1-vi)-
3-isopropyl-1H-pyrrolo{3,2-bipyridine-1-carboxylate (802 mg, 1.86 mmol} and 2-
isopropoxy-~4,4,5,5-tetramethyl-1,3,2-dioxaborolane {0.49 ml, 2.42 yomol} in dry THF
(9.3 mbL), under a nitrogen atmosphere was cooled to -78 °C and treated with LDA ZM in
THF) (233 mL, 4.66 mmol). The mixture was warmed to -30 °C over 30 min and stirred
at -30 °C for 30 min, then allowed to warm slowly to 0 °C. The reaction mixture was
treated with saturated aquecus ammonium chlonide solution, water, and DCM. The
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organic laver was drited over sodivim sulfate, filtered and concentrated. The crude
material was purified on silica gel column chromatography (Hex/EtOAc¢ 0-50%) to afford
tert-butvl 3-(3-({tert-butoxy carbonyDamino)azetidin~ 1 -v1)-3-1sopropyl-2-(4.4.5,5-
tetramethyl-1,3.2-dioxaborolan-2-y1y-1H-pyrrolof 3,2-bipyridine- I -carboxyliate (830 mg,
1.49 mmol, 80 % yield). LCMS retention time 1.05 min {TS]. MS (E")y m/z 557.7
(M+H). 'H NMR (499 MHz, CHLOROFORM-d) 5 7.84 {d, J=8.8 Hz. 1H). 6.21 (d,
J=8.8 Hz. 1H), 5.05-4.86 (m, TH), 4.70-4 53 (m, 1H), 4.34 (br . J=7.5 Hz, 2H}, 3.77 (dd,
J=8.5.53 Hz, 2H), 3.29-3.14 (m, 1H), 1.64 (5, 9H), 1.46 (s, 9H), 1.44-1.41 (m, 18H).

Wh

10 Intermediate 1F: (1-(3-isopropyi-2-(4.4,5 5-tetramethyl-1.3,2-dioxaborolan-2-vi)- 1H-

pyrrolol3,2-blpyndin-3-yljazetidin-3-vlicarbamate

BOCHN\('A\ H3C CHg
LN N CHs
| E,
FN 07U CHs
H

CHa (1F)
tert-butyl 5-(3-((tert-butoxy carbony amino yazetidin- 1-vl)-3-1sopropyl-2-(4,4.5,5-
tetramethyl-1,3,2-dioxaborolan-2-vi)-1H-pyrrolof3,2-bipyvridine-1 -carboxylate (830 mg,
15 1.49 mmol) was heated neat under mitrogen atmosphere with stow stirring at 165 °C for
100 min. Upon completion, the material was dissolved 1o DCM and concentrated 1o
obtain tert-buty! (1-(3-isopropvi-2-{4,4.5 S-tetramethyi-1,3 2-dioxaborolan-2-yi}-1H-
pvrrolof3,2-blpyridin-3-ylazetudin-3-ylcarbamate as an off-white foam. LCMS
retention time 0.92 min [TS]. MS (EY) nvz: 457.7 (M+H). "H NMR (499 MHz,
20 CHLOROFORM-G) 5 8.06 {brs, 1H), 7.42 (d. J=8.8 Hz, 1H), 6.29 (d. /=8.7 Hz, 1H),
5.07-4.85 (m, 1H), 4.66-4.54 (m, 1H), 4.39-4.29 (m, 2H), 3.77 (dd, J=8.7. 5.5 Hz, 2H),
3.68-3.59 (m, 1H), 1.48 (d. J=7.0 Hz, 6H), 1.46 (s, 9H), 1.34 (s, 12H).

Intermediate 1G: tert-butyl (1-(2-(7 8-dimethyi-[1,2 4liriazolof 1,5-alpyridin-6-v1}-3-

|\
W

isopropyl-1H-pyrrolo|3,2-blpyridin-S-yhazetidin-3-vl}carbamate

BOCHN\\/\ N
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To asuspension of tert-butyl {1-(3-isopropyl-2-(4.4,5, 5-tetramethyl-1.3,2-
dioxaborolan-2-y13-1H-pyrrolof 3,2-bipyridin-5-yDazetidin-3~yljcarbamate {227 mg,
0.497 mumol}, 6-bromo-7 8-dimethyl-{1,2.4jtriazolof 1,5-alpyridine (124 mg, 0.547
mmol}, and 2™ Generation XPhos precatalyst (19.6 mg, 0.025 mmol) in dioxane (3.3 mL)
was added 2M agueous potassium phosphale tribasic (0.75 mL, 1.49 mmol). The
biphasic mixture was degassed with mutrogen for 10 min. The vial was sealed and stirred
at 70 °C for 2 howrs. Upon completion, the reaction mixture was cooled to room
temperaiure and concentrated. The crude material was taken up in BCM and purified by
stlica gel column chromatography (0-100% Hex/EtOAc) o afford tert-butyl (1-(2«(7,8-
dimethyl-{1,2 4imazolo{ 1, S-ajpyridin-6-vi)-3-isopropyi- 1 H-pyrrolo] 3,2-bipvnidin-S-vh)
azetidin-3-vijcarbamate (170 mg, 0.357 mmol, 72 % vield). LCMS retention time 0.77

min {TS]. MS (EY) m/z 476.6 (M+H).

Example 1:

To asuspension of tert-butyl {1-(2-(7 8-dimethyi-{ 1,2 d}triazolo] 1,.5-aipyridin-6-
yi3-3-1sopropyl-1H-pyrrolo]3,2-blpyridin-S-vlazetidin-3-yDcarbamate (170 mg, 0.357
mmol} mn DCM (14 mb) at room temperature was added TFA (3.6 mL). The reaction
mixture was stirred at room temperature for 30 nunutes. Upon completion, the reaction
mixture was concentrated. The crude material was taken up in DMF (3.6 mL} and EsN
{0.15 wL, 1.07 mmol), tetrahydro~-4H-pyran-4-one (71.5 mg, 0.714 mmol), and sodium
triacetoxyborohydride (151 mg, 0.714 mmol) were added sequentially. After stirring for
3 hours, additional DMF (3.6 mL} and EtsN {0.15 mL, 1.07 mmol}, tetrahvdro-4H-pvran-
4-one {71.5 mg, 0.714 mrool}, and sodium triacetoxyborohydride (151 mg, 0.714 mmol)
were added sequentially. After stirring for 2 hours more at roon temperature, the
reaction was quenched by the addition of water, aqueous KoHPO4 1.5M dibasic solution
and DCM. The organic laver was separated, dried over sodium suifate, concentrated and
the crude material was purified by SFC chromatography usimg the following conditions:
CHIRAL IC 25 x 3.0 cm i), 5 um cohmn; 85 0 mb/mun flow rate; 60/40 COo/methanol
with ¢.1% diethviamine mobile phase; 260 nm detector wavelength to obtain 1-(2-(7,8-
dimethvi-{ 1,2 4{tnazolof 1, 3-alpyvridin-6-vH-3-isopropyvi-1H-pyrrolof 3,2-blpvridin-S-vi)-
N-{tetrahy dro-2H-pvran-4-yhazetidin-3-armne (95 mg, 0.203 nuvol, 57 % vield). LCMS

retention time 0.53 min [TS]. MS (E") m/z: 460.7 (M+H). TH NMR (499 MHz, DMSO-
95
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ds) § 10.80 (s, 1H), 8.75 (s, 1H), 8.46 (s, 1H), 7.50 (d. J=8.7 Hz, 1H), 6.27 (d, J=8.7 Hz,
1), 4.11 (1, J=7.3 Hz, 2H), 3.86-3.73 (m, 3H), 3.57 (t, J=6.5 Hz, 7H), 3.32-3.25 (m. 3H),
2.84-2.75 (m, 1H), 2.58 (s, 3H), 2.15 (s, 3H), 1.75-1.66 (m. 2H), 1.36 (br d. J=6.8 Hz,
6H), 1.31-1.21 (m, 2H).

EXAMPLE 2
6-(3-1sopropyl-S-(piperazin-1-y1)-1H-pyrrolo{3,2-blpyridin-2-y1}-7 8-dimethy!-
[1.2,4Hriazolof1,5-ajpyridine

HaC
HN’\ TNACHy
P>

Hid  cH, @)
Intermediate 2A: tert-butyl S-(4-(rert-butoxycarbonvhpiperazin-1-y1)-3-isopropyl- 1 H-
pvrrolof 3,2-bipyndine- i ~carboxylate
BQCNA\E HCy_en,
N | N\
Z N
Boc (ZA)

A suspension of fert-butyl 5-bromo-3-isopropyi-1H-pyrrolof3,2-blpyridine-1-
carboxylate (2.0 g, 5.90 mmol}, fers-buty! piperazine-1-carboxylate (1.32 g, 7.07 mmol},
27 generation RuPhos precatalyst (0.114 g, 0.147 mmol), and Cs>C03 (4.80 g, 14.7
mmol} in 1,4-dioxane (20 ml) in a reaction vial with a pressure-relief septum-lined cap
and stir bar was degassed with nitrogen gas tor 5 munutes. The reaction vial was sealed
and placed in a heating block with stirring at 100 °C for 3 hours. An identical reaction
following the same protocol was set up in parallel, and the two reactions were combined
for workup and purification. Upon completion, the combined reactions were filtered and
concentrated. The crude material was purified by silica gel column chromatography on a
Teledyne Isco mstrament eluting with Hex/EtOAc 0-60% 1o give feré-butyl 5-(4-(teri-
butoxycarbonyl) piperazin-1-y1)-3-1sopropyl-LH-pyrrolo]3,2-blpyridine-1-carboxylate
{(4.64 g total) as an off-white foam. LCMS retention time 113 [TS]. MS (E) 4453
(M+H). 'H NMR (499 MHz, CHLOROFORM-d) & 8.13 (br s, 1H), 7.39 (br s, 1H), 6.65
{br d. /=9.0 Hz, 1H), 3.64-3.57 {m, 4H}, 3.57-3.50 (m, 4H), 3.28-3.14 {m, 1H), 1.65 (s,
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9H), 1.49 (s, 9F). 1.36 (d, J=6.9 Hz, 6H).

Intermediate 2B: rerf-butyl 5-(4-{fert-butoxy carbonyUpiperazin-1-vi}-3-isopropvi-2-

(4.4,5 5-tetramethvi-1.3 ,anioxab@roiannznvi)~ 1 H-pyrrolo{3,2-bipyridine-1-carboxvlate

Bocm/\ \WCH

C}

Boc q(: (ZB)

A solution containing ferf-butyl 5-{4-{tert-butoxycarbonyl)piperazin-1-yv1)-3-
isopropyl-1H-pyrrolo]3,2-bipyridine-1-carboxylate (4.64 g, 10.4 mmol) and 2-
1sopropoxy-4.4,5, 5-tetramethyl-1,3, 2-dioxaborolane (3.19 ml., 15.66 mmol) in dry THF
(52 mL), under a nitrogen atmosphere was cooled in a dry ice/acetone bath to -78 °C and
treated with LDA (M in THF, 10.4 mbL, 20.8 mmol). The mixture was allowed to warm
to 0 °C over the course of 5 hours. Upon completion, the reaction was quenched by the
addition of saturated agueous NH4Cl solution, water, and EtOAc. The organic layer was
separaled, dred over magnesium sulfate, fillered and concentrated. The crude material
was puritied by silica gel colunm chromatography eluting with Hex/EtOAc 0-50% 1o give
tert-butyl 5-{4-{reri-butoxycarbonvi)piperazin-1-y1}-3-isopropyl-2-{(4,4.5,5-tetramethyl-
1.3,2-dioxaborolan-2-y1}-1 H-pyrrolo]3,2-blpyridine-1-carboxylale (5.29 g, 9.27 mmol, 89
% vield). LCMS retention time 1.23 [T8]. MS (E") m/z: 571.2. '"H NMR (499 MHz,
CHLOROFORM-d) & 7.86 (d, /=9.1 Hz. 1H), 6.59 (d,J=9.1 Hz, 1H), 3.62-3.55 (m. 4H).
3.55-3.49 (m, 4H), 3.20 (spt. J=7.0 Hz, 1H), 1.64 (s, OH), 1.49 (s, OH), 1.44 (d, J=6.9 Hz,
6H), 1.42 (s, 12H).

Intermediate 2C. rerf-butyl 4-(3-isopropyl-2-(4,4,5,5-tetramethyi-1,3,2-dioxaborolan-2-

yh-1H-pyrrolo]3,2-blpynidin-S-yDpiperazine--carboxviate
HsC
chm/ﬁ -CHy

CH5
s Sec
CH
£ 7 o)
fert-Butyl 5-(4-(tert-butoxycarbonyDpiperazin-1-y1)-3-isopropyi-2-(4,4.5,5-

tetramethyl-1,3,2-dioxaborolan-2-vi}-1 H-pyrrolo} 3,2-bjpvridine-1-carboxylate (5.29 g,
97
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9.27 mmol} was heated neat at 170 °C under a mitrogen atmosphere with stirring for 6
houwrs. The reaction mixture was cooled to room ternperature and remained at room
temperature for 3 days. The reaction mixture was then reheated to 170 °C under a
nitrogen atimosphere with stirring for another 4 hours. Upon completion, the material was
dissolved in BCM and concentrated to afford tert-butyl 4-{3-isopropvi-2-{4,4,5,5-
tetramethyl-1,3,2~dioxaborolan~2-vH- 1H-pyrrolof3,2-bipyridin-3-yDpiperazine-1-
carboxylate {(4.02 g. 8.55 mumol, 92 % vield} as a light brown foam. The material was
carried forward without additional purification. Observed significant conversion to
boronic acid on LCMS, although NMR indicated that the product was purely the
compound. Boronic acid LCMS retention time 0.74 [TS]. Boromic acid MS (EY) m/z:
389.1 (Mi+H). Product characterization: LCMS retention time 0.93 [TS]. MS (E+) m/z
471.2 (M+H). 'H NMR (499 MHz, CHLOROFORM-d) § 8.07 (s, 1H), 7.46 (d. /=8.9
Hz, 1H), 6.69 (d. J=9.1 Hz, 1H), 3.68-3.55 (m. 5H). 3.55-3.47 (m, 4H), 1.51-1.4% (m,
15H), 1.34 (s, 12H).

Intermediate 21 tert-butyl 4-2~(7 8-dimethyl-[1,2.4Hriazolo] 1 S-ajpyndin-6-v1}-3-

isopropyl-1H-pyvrrolo{3,2-blpyridin-5~yDpiperazine-1-carboxylate
BGCN/\ H3C

2N

Ml (2D)

To a nuxture of fert-butyl 4-(3-1sopropyi-2-{4.4.5 S-tetramethyi-13,2-
dioxaborolan-2-y -1 H-pyrrolof 3, 2-blpyndin-S-vD)piperazine- 1 -carboxylate (2.5 g, 5.31
mmol), 6-bromo-7.8-dimethyl-{1,2, 4ltriazolo[1.5-alpyridine (1.44 g, 6.38 mmol), and 2"
generation XPhos precatalyst (0.209 g, 0.266 mmol}) in 1,4-dioxane (27 mbL) was added
aqueous KsPOs solution (2M, 7.97 mL, 15.9 mmol). The biphasic mixture was degassed
with nitrogen gas for 10 min. The reaction vessel was sealed, a hne of mitrogen gas was
affixed, and the reaction mixture was stirred at 70 °C for 3 hours. Upon completion, the
reaction mixture was cooled to room temperature and diluted with EtOAc and water. The
layers were separaled, and the agueous layer was extracted with EtQAc. The combined

organic layer was dried over MgSOs and concentrated to afford a crude brown oil. This
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material was by silica gel column chromatography on a Teledyne Isco instrument eluting
with 0-100% Hex/EtOAc to afford rert-butyl 4-2-(7 8-dimethyl-[1,2 4}triazolof 1,5-

alpyndin-6-y1}-3-isopropyl-1 H-pyrrolo| 3,2-bipynidin-S-yDpiperazine-1 -carboxvlate (2.31
g. 4.72 mmol, 82 % vield). LCMS retention time 0.77 [TS]. MS (E") m/z: 490.2 (M+H).
'H NMR (499 MHz, DMSO-de) 8 10.89 (5, 1H), 8.77 (s, 1H), 8.47 (5, 1H), 7.56 (d, J=8.9

Wh
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|30
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Hz, 1H), 6.77 (d. /=8.9 Hz, 1H), 3.54-3.40 (m, 8H), 2.79 {spt, /=6.8 Hz, 1H), 2.58 (s,
3H}, 2.16 (s, 3H), 1.43 (s, 9H), 1.38 {d, /=6.9 Hz, 6H}.

Example 2:

To a suspension of tert-butyl 4-(2~(7,8~dimethv1-{1,2 4}triazolof 1,5-apyrdin-6-
y1}-3-isopropyi-1H-pyrrolo]3,2-blpyridin-S-vi)piperazine- i ~-carboxvlate (223 mg, 0.455
mimol} in BCM (5 mL) at room temperature was added TFA (1 mL). The reaction
mixture was stirred at room temperature for 90 min and then concentrated to afford crude
6-(3-isopropvi-S-{piperazin-1-vi}-1 H-pyrrolo{3.2-bipvridin-2-y1}-7 8-dimethyi-
{1,2.4triazolof1,5-ajpyndine. A portion {10%) of this material was purified using
preparative LC/MS with the following conditions: Column: XBridge C18, 200 mm x 19
num, 5 um particles; Mobile Phase A: 5:95 acetonitrie: water with 10 mM amymonium
acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM ammonium acetate;
Gradient: a O-minute hold at 5% B, 5-45% B over 20 minutes, then a 4 minute hold at
100% B; Flow Rate: 20 mL/mim; Column Temperature: 25 °C. Fraction collection was
triggered by MS and UV signals. Fractions containing the product were combined and
dried via centrifugal evaporation to afford 6-(3-isopropyl-S-(piperazin-1-y1)-1H-
pyrrolo 3, 2-blpyndin-2-v1)-7,8-dimethy -] 1,2 4[triazolo| 1. 5-a]pyvridine (15.9 mg, ¢.040
mmol}. LEMS retention time 0.77 mun [QC-ACN-TFA-XB]. MS (E") m/z: 390.3
(M+H). 'H NMR (500 MHz, DMSO-de) § 10.70 (s, 1H), 8.69 (s, 1H), 8.42 (s, 1H), 7.53
{d, /=8.8 Hz, 1H}, 6.71 {d, /=8.9 Hz, 1H), 3.46-3.36 (m, 4H), 2.94-2 85 {m, 4H)}, 2.85-
2.77 (ro, 1HD, 2.59 (s, 3H), 2.17 (s, 3H), 1.37 (br d, J=6.6 Hz, 6H).

EXAMPLE 3
-(4-(2-(7 8-dimethyi-{ 1,2 4]trazolof 1, 5-alpy ridin-G-y1}-3-1sopropy - 1 H-pyrrolo] 3,2~

bipyrdin-5-ylpiperazin-1-y1)-2-(dimethylamino)ethan- 1 -one
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A sohution of 6-(3-1sopropyl-5-{piperazin-1-y1)-1H-pvrrolo]3,2-blpyridin-2-y1}-
7,8-dimethyl-[1,2,4}triazolo1,5-a]pyridine, TFA {18.9 mg, 0.0376 mmol) in methanol

was converted to the HCI salt form by adding 1 mL of 4N HCI in dioxane and

W

concentrating to dryness. The material was taken up in methanol a second time, 1 mL of
4N HCHin dioxane was added, and the material was concentraied to dryness. The
material was then suspended in DMF (1 mL) and dimethvlglycine (28 mg, 0.272 nunol},
EtsWN (0.10 mL, 6.717 mmol) and T3P 50% in DMF (0.110 mL, 0.188 mmol} were added.
The reaction mixture was stirred for 1 hour at room temperature. Upon completion, the
10 reaction was quenched by addition of water, aqueous KoHPO4 1.5M solution, and DCM.
The organic layer was separated, concentrated, taken up in methanol and purified via
preparative LL/MS with the following conditions: Column: XBridge €18, 200 mmx 19
mm, 5 um particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium

acetate; Mobile Phase B: 95:3 acetonitrile: water with 10 mM anuvonium acetats;

-
(93}

Gradient: a 0 minute hold at 13% B, 13-53% B over 20 minutes, then a 4 minute hold at
100% B; Flow Rate: 20 mb/min; Columm Temperature: 25 °C. Fraction collection was
triggered by MS and UV signals. Fractions containing the product were combined and
dried via centrifugal evaporation to afford 1-(4-(2-(7,8-dimethvi-[ 1,2 4]iriazolof 1,5-a}
pyridin-6-y13-3-isopropyl-1H-pyrrolof 3, 2-bipyridin-3-yDipiperazin-1-y1)-2-

20 (dimethvlamino)ethan-1-one (12.8 mg, 0.026 mmol, 69.4 % yield). LCMS retention time
0.86 min [QU-ACN-TFA-XB]. MS (E") m/z: 475.3 (M+H). 'H NMR (500 MHz,
DMSO-de) § 10.87 (s, 1H), 8.70 (s, 1H), 8.44 (s, 1H), 7.57 (d, J=8.9 Hz. 1H), 6.78 (d,
J=8.9 Hz, 1H), 3.16 (s, 2H), 2.84-2.73 (m, 1H), 2.56 (s, 3H), 2.14 (5, 3H), 1.35 (br d,
J=6.7 Hz. 6H).

EXAMPLE 4
4027, 8~dumethyl-{1,2 4ltriazolo 1, 3-alpyndin-6-y1)-3~isopropyl-1H~pyrrolof3,2-
bipvridin-S-v}-N-{(1-{methylsulfonylicyclopropyhimethy cvclohexan- 1 -amine
100
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Intermediate 4A: tert-butyl 3-isopropyl-5-(1.4-dioxaspiro{4.5{dec-7-en-8-y1}-1H-

pyrrolof3,2-bipyridine-t-carboxylate

o
S "
o 1

Boc (4A)

(o

To a solution of tert-butyl 5-bromo-3-1sopropyl-1H-pyrrolo{3.2-blpyridine-1-
carboxylate {19.00 g 56.0 mmol), 4,4,5 5-tetramethy!-2-(1 4-dioxaspiro|4 5]dec-7-en-8-
yi}-1,3,2-dioxaborolans (16.40 g, 61.6 mmol) and 2 M aqueous potassium phosphate
tribasic (84 mL, 168 mmol) in THF (300 mi) was added PdCla(dpp)-CH2Clz adduct
{1.372 g, 1.680 mmol}. The bi-phasic mixture was degassed with nitrogen gas for 10
10 minutes and the sealed vial was stirred at 70 °C for 2 howrs. The reaction mixture was

cooled to room temperature and diluted with ethyl acelate and water. The mixiure was
transferred to a separatory funnel and the lavers were separated. The combimed organics
were washed with saturated sodium sulfate, filtered and concentrated to dryness. Further
purtfication was done by silica gel chromatography, which afforded tert-butyl 3-
15 isopropyl-3-(1.4-dioxaspirol4 Sidec-7-en~-8-yh-1H-pyrrolof3,2-blpyridme-1-carbosyiate
{(18.00 g, 45.0 mmol, 86% yield} as a light vellow solid. LCMS retention time 1.09 mun
[AT] MS m/z: 399.5 (M+H).

Intermediate 4B tert-butvl 3~isopropyl-3-(1 4-dioxaspirol4 S]decan-8-v1)-1H-

20 pyrrolof3,2-bipvridine-1-carboxyiate

O
Dk
Boc (4B}
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To teri-butyi 3-isopropyl-3-(1 4-dioxaspiro{4.5}dec-7-en-8-y1)-1H-pvrrolo]3,2-b]
pyridine-1-carboxylate (18.00 g, 43.0 mmol) in a Pasr bottle were added MeOH (15 ml)
and 10% w/w Pd/C (1,490 g, 1.400 ramol). The vessel was placed on the Parr hugh
pressure hvdrogenation apparatus and pump/purged three fimes with nitrogen gas. After
evacuation, the vessel was back-fitled with hydrogen gas to approximately 40 psi and the
reaction nuxture was allowed to shake for 2 hours. The vessel was diluted with MeOH
{200 mL} and ethy] acetate {200 mL) and the contents was filtered through tightly packed
Celite. Upon concentration, collected 3-isopropvi-53-(1,4-dioxaspirof4.5 |decan-8-y1)}-1H-
indole (19.00 g, 47.0 mmol, 100% vield) as a dark o1l LCMS retention time 0.95 min

A1l MS m/z: 401.6 (M+H).

Intermediate 4C; 3-isopropvi-3-(1,4-dioxaspirof4.5 |decan-8-y1}-2-{(4 4,5, 5-tetramethyvi-

o]

1,3,2-dioxaborolan-2-y1}- 1 H-pyrrolo3.2-bipyridine

CHy
CHy
O~f-CH;
\C) CHg
CHs 4y

A solution containing tert-butvi 3-isopropyl-5-(1.4-dioxaspiro| 4.5 jdecan-8-vi}-
IH-pyrrolo]3,2-blpyndine-1-carboxylate (1.600 g, 3.99 mamol} and 2-isopropoxy-4,4,5,5-
tetramethyi-1,3,2-dioxaborolane (1.467 mL, 7.19 mmol) in dry THF (9.99 mL), under a
nitrogen atmosphere was cooled in a dry-ice/acetone bath at -78 °C. After stirring at -78
°C for 2¢ minutes, LDA (2 M in THF) (5.99 mL, 11.98 mmol} was added. The mixture
was stirred at -78 °C for 30 min and allowed to warm to -30 °C over 1 hour and stirred at
=30 °C for 30 minutes. The reaction mixture was treated with 1.5 M aqueous KHPOu
solution. Water and ethyl acetate were added and the muxture was transferred to a
separatory funnel. The layers were separated and the combimed organics were washed
with brine, dried over anhvdrous sodium sulfate, filtered and concentrated. The crude
product was further purified by silica gel chromatography, which afforded tert-butyl 3-
isopropyl-5-(1,4-dioxaspirol4 Sidecan~-8-v1}-2-(4,4,5 5-tetramethyl-1,3,2-dioxaborolan-2-
yvI-1H-pyrrolo{3,2-bipyridine-1-carboxylate (1.7 g, 3.22 mumol, 81% vield). LCMS
retention time 1.00 min A1}, MS w/z; 527.3 (M+H).
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tert-Butyl 3-isopropyil-3-(1 4-dioxaspiro{4. Sjdecan-8-y1)-2-(4.4,5, S-tetramethyi-
1,3,2~dioxaborolan-2-y1)-1H-pyrrolo|3,2-blpyridine-1-carboxylate (1.7 g, 3.22 mmol)
was added to atall vial and the vial was capped. The vial was purop/purged three times
with nitrogen gas and set to heat at 165 °C under a nitrogen atmosphere for 1.5 hours.
The reaction nuxture was cooled fo room temperature and 3-isopropy!-3-(1.4-
dioxaspirofd. S{decan-8-yi)-2-(4 4,5 3-tetramethvi-1,3,2-dioxaborolan-2-y1}-1H-
pyrrolof3.2-bipyridine (1.4 g, 3.28 mmol, 100% vield) was obtained and used as such.
LCMS retention time 0.61 mun [A1]. MS m/z 345 8 (M+H) {observed the mass of the

corresponding boromc acid).

Intermediate 4D: 4-(2-(7.8-dimethyi-[ 1,2, 4}triazolol 1, 5-alpyridin-6-y1)-3-isopropyl-1H-

pyrrolof3.2-blpyndin-3-vheyclohexan-1-one

HoC CHs (4py

In a 40 mL reaction vial were added 3-isopropyl-3-(1 4-dioxaspiro{4.5]decan-§-
yi}-2-(4,4.5 5-tetramethyl-1,3,2-dioxaborolan-2-y - 1H-pyrrolof 3, 2-bpyridine (0.500 g,
1173 womol), 1,1-bis(di-tert-butylphosphuno)ferrocene palladiom dichlonde (0.023 g,
(.035 mmol}, 6-bromo-7 &-dimethyl-|1.2 4}triazolof1,5-alpyridine (0.265 ¢, 1.173 mmol}
and THF (20 mL}. The reaction vial was sealed and pump/purged three times with
nitrogen gas. To this was added 2 M aquecus potassium phosphate tribasic {1.759 mlL,
3.52 mimol) and the reaction mixture was heated to 65 °C for | howr. Following cooling
to room temperature, the muxture was dilwted with ethyl acetate and washed with water,
then brine and dried over anhvdrous sodiurn sulfate. The solids were filtered and the
filtrate was concentrated. The residue was further purified by silica gel chromatography.
Following conceniration of the fractions, 6-(3-isopropyl-5-(1,4-dioxaspiro{4.Sidecan-8-
v}~ 1H-pyrrolof3.2-blpyndin-2-y1)-7, 8-dimethyl-{1,2, 4 inazolof1,5-alpyridine was
collected as atan solid. To this intermediate was added DCM (0.5 mL), TFA (8§ mL) and
water {0.02 mL). The reaction vial was capped and stirred at room femperature for 4

hours, then concentrated under a stream of nitrogen. To this was added 1.5 M potassium
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phosphate solution, water and DCM. The muxture was poured into a separatory funnel
and the layers were separated. The organics were washed with brine, dried over
anhydrous sodium sulfate, filtered and concentrated to afford 4-(2-(7 8-dimethyl-
i1.2,4}triazolof1,5-ajpynidin-6-y1}-3-isopropyl-1 H-pvrrolo{3,2-blpyridin-5-

5  vheyclohexan-1-one (0.22 g, 0.548 mmol, 47% yield). LCMS retention time 0.61 min

[A1]. MS m/z: 402.2 (M+H).

Example 4
4-(2-(7 8~dimethyl-{ 1,2, 4]tnazolo]1.5-a]pyridin-6-y1}-3-isopropyl- 1 H-pyrrolof3,2-
10 b} pyndin-S-vhevclohexan-1-one (0.500 g, 1.245 manol), (1~
{methylsulfonvi)cyclopropyl) methanamine hydrochioride (0.347 g, 1 868 mmol) and
TEA (0.694 mL, 4. 98 mmol} were mixed in DCM (5 mL}. The reaction vial was capped
and the reaction mixture stired under nitrogen overmight at room temperature. The

volatiles were removed under a stream of nitrogen and the residue was placed under a

[y
W

nitrogen atmosphere and diluted with MeOH (5 mL}). This was cooled to -78 °C and
lithium borohydride (0.081 g, 3.74 mmol) was added. The reaction nuxture was allowed
1o warm 1o room temperature in the dry ice bath overnight. The reaction was quenched
via addition of 1.5M KoHPO4. Ethyl acetate was added and the nuxture was exiracted
three times. The organics were washed with saturated NaCl solution, dried over sodium
20 sulfate, filtered and concentrated. The material was further purified by silica gel
chromatography and then SFC. The major and first eluting isolate was collected to afford
4-2-(7 8-dimethyl-{ 1.2 4]tnazolo] 1,5-alpyridin-6-y13-3-isopropy -1 H-pyrrolo]3,2-b}
pyidin-3-v-N-((1 -(methylsulfonylicvclopropyhnethy ey clohexan-1-anune (0.300 g,
.555 mmol, 45% vield) as an off-white solid. HPLC retention time 1.44 min {Method
25 Cl MS m/z 3354 (M+H). HPLC retention time 0.845 min [Method D] 'H NMR (499
MHz. DMSO-de) § 11.14-11.02 (m, 1H). 8.80 (s. 1H). §.49 (s, 1H). 7.66-7.55 (m, 1H),
7.07-6.94 (m, 1H), 3.41-3.29 (m, 2H), 3.17(d, J=2.9 Hz, 1H} 3.14-3.12 (im, 1H), 3.14 (5,
THD, 3.02 (br d, J=7.0 Hz, 2H), 2.96-2.84 (m, 1H), 2.71 (i, /=12.0, 3.5 Hz, 1H), 2.45 (br
d, J=2.0Hz, 1H), 2.18 (s, 3H}, 2.08-1.99 (m, 2H), 1.94 (br d, J=11 8 Hz, 2H), 1.89-1.76
30 (m, 1H), 1.75-1.56 (m, 2H), 1.40 (d, /=6.8 Hz, 6H). 1.29-1.13 (m, SH), 1.08-0.94 (m,
2H).
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EXAMPLE 3
2-(3,4-dimethoxyphenyl}-5-(1 -isobutyl-{ L 4-bipipenidin}-4-y1)-3-methyl-1H-pyvrrolo{3,2-

bipvridine
HaC
CHq ‘
N CH; O-CHy

/N \ I

R 0

W CHy
5 H (3)

Intermediates 5A-1 and 5A-1: 5-bromo-2-(3,4-dimethoxyphenyl}-3-methyi-1H-
pyrrolof3.2-blpynidine and 5-bromo-3-(3,4-dimethoxy phenvl)-2-methyl-1H-pyrrolof3,2-

bipyridine

CHs 0O-CHs

Br /N {

T~
N CH
H

10 To a maxture of 6-bromo-2-1odopyridin-3-anune (100 g, 0.34 mmol), 1.2-

*(5A-1) (SA-2)
dimethoxy-4-(prop-1-vn-1-vi}benzene (74 mg, 0.42 mmol}, lithium chloride (18 mg, 0.42
mmol}, sodium carbonate (180 mg, 1.68 mnol) and Pd(dppHClz (12.5 mg, 0.017 mwmol)
in a screw cap vial was added DMF (2 rol). The vial was fitted with a Teflon-lined
septum cap. The system was evacuated under vacuum (via a needle from a

15 nitrogen/vacuum manifold line) and backfilled with nitrogen gas. The procedure was
repeated three times. The needle was removed and the vial was heated at 100 °C for 16 h.
LCMS analysis shows formation of two isomers, in approximately 3:1 ratio. 'THNMR
analysis suggested the major product {0 be 3-bromo-2-(3,4-dimethoxyphenyl}-3-methyl-
H-pyrrolo[3,2-bipyridine (5A-1). The reaction maxture was diluted with EtQAc (50

20 mk), poured into a separatory funnel and washed with 10% aqueous LiCl solution (2 X
10 mL)} and saturated agueous Na(l solution (10 mL), dried (Na:80.), filterad and the
filtrate was concentrated. The crude product was dissolved in a small amount of DCM

and purified on a silica gel column chromatography with a 15 min gradient {rom 0%-
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100% DCM/ELOAc to afford 5-bromo-2-(3,4-dimethoxyphenyi}-3-methyi-1H-
pyrrolof3,2-blpyndine (Intermediate 5A-1) that was contaminated with Intermediate SA-
2, 5-bromo-~3-(3,4-dimethosyphenvi)-2Z-methyi-1H-pyrrolo]3,2-b] pyrnidine, mv/z (303,

M+1), 80 mg (67 %)

intermediate 5B: tert-butyl 4-(2-(3,4-dimethoxvpheny-3-methyl- tH-pvrrolo[3,2-b}
pyiidin-3-vi}-3,6-dihydropyridine-1 (2H}-carboxvliate

Boc..

N OHa O—CHy
N
v E \\ _____ .O\
NN CHs

To a mixture containing S-bromo-2-(3 4-dimethoxyphenvi}-3-methyl-1H-

10 pyrrolof3,2-bipvridine (Intermediate 5A-1) and Intermediate 5A-2 (100 mg, 0.29 mmol},
tert-butvl 4-(4.4,5 S-tetramethyi-1,3,2-dioxaborolan-2-y13-5,6-dihy dropyridine-1{2H}-
carboxylate (111 mg, 0.36 mamol), and Pd(dppHHClz (10.5 mg, 0.014 munol) in a screw cap
vial was added THF (2.5 mlL) followed by 3M aqueous solution of tripotassium
phosphate {0.10 mL, 0.3 mmol}. The vial was fitted with a Teflon lined septum cap. The

15 systermny was evacuated under vacuum {via a needle from a nitrogen/vacuum manifold hine)
and backfilled with mtrogen gas. The procedure was repeated three times. The needle
was removed and the vial was heated at 75 °C for 3 h. The reaction mixture was cooled
to room temperature and treated with saturated aqueous Na{l solution {5 mL) and
exiracted with ethyl acetate (3X10 mb). The extracts were combined, dried (NaxSQO4),

20 filtered and concentrated. The crude product was dissolved in a small amount of DCM
and purified on silica gel column chromatography eluting with a 10 min gradient from
5%-100% DCM/EtOAc. No separalion was observed. A mixture of tert-butyl 4-(2-(3,4~
dimethoxy phenyl}-3-methyl-1H~pyvrrolo] 3,2-blpvndin-S-v1}-5,6-dihy dropyridine- 1{2H)~
carboxylate {(Intermediate 5B) and the regioisomer ferf-buty! 4-(3-(3,4-dimethoxvphenyl}-

25 2-methyl-1H-pvrrolo]3,2-bipyridin-5-y1)-5 6-dihydropy ridine- 1 (2H}-carboxylate was

isolated {100 mg, 77 % vield), m/7 (550, M+1) and was used as such in subsequent step.

Intermediate 5C. teri-buty! 4-(2-(3,4-dimethoxyphenyl}-3-methvl-1H-pvrrolo| 3,2-b]
pyndin-S-vhpiperidine-1-carboxylate
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N OHa O—CHy
N
¢8R o
CHs
H “(5C)

A nuxture of tert-butvl 4-(2-(3.4-dimethoxy phenvl}-3-methyl-1H-pyrrolo[3.2-b]
pyridin-3-y1}-5,6-dihy dropyridine- 1 (ZH}-carboxvlate (Intermediate 5B} and regicisomer
tert-butvl 4-(3-(3,4-dimethoxy phenyl}-2Z-methyi- 1H-pyrrolo{ 3, 2-blpyridin-5-v1}-5,6-
dihydropyridine~-1{2H)~carboxylate {95 mg, 0.21 romol} was dissclved in MeOH (5 mL)
and transferred o a Parr bottle. The mixture was purged with nitrogen. Pearlman's
Catalyst (25 mg, 0.036 mmol} was added and the bottle was pressurized with hydrogen
gas {50 pst) and shaken for 22 h. The reaction mixture was filtered through a pad of
Celite and the filtrate was concentrated. The resulting residue was dissolved in a small
amount of DCM and charged to a silica gel column, which was eluted over a 10 min
gradient with 1%-5% MeOH/DCM to afford a muxture of tert-butyl 4-(2-(3,4-
dimethoxyphenyl)-3-methyl- 1H-pvrrolo]3,2-blpyridin-5-y1)-5,6-dihy dropyridine- L{ZH)-
carboxylate (Intermediate 5C) and the regioisomer tert-butyl 4~(3-(3,4~-dirnethoxyphernyl)-
2-methyl-1H-pyrrolo|3,2-bipyridin-5-y1}-5,6-dihydropyridine-1{2H)}-carboxylate (82 mg,
80%, my/7 (452, M+H).

Intermediate 50 2-(3 4-dimethoxypheny}-3-methyi-5-(piperidin-4-v1}-1H-pyrrolof3,2-b}
pyridine
HNT Y

; CHg O=CH,
N
-Cora
N CH

The mixture of isomers {tert-butyl 4-(2-(3,4-dimethoxyphenyl}-3-methyl-1H-~
pyrrolol3,2-blpyridin-3-yDipiperidine- 1 -carboxylate (Inlermediate 5C) and tert-butyl 4-(3-
(3,4-dimethoxyphenvl}-2-methyl- iH-pyrrolof 3,2-blpyridin-3-yDpipendine-1 -carboxylate
(%0 mg, 0.18 mimol} were suspended in 4 N H{l in dioxane (4 mL, 16.00 mmol), stirred
for 30 min, and concentrated to dryness. The resulting residue was suspended in diethyl
ether (1 mL) and the solids were filtered and dried to give a maxture of 2-(3,4~

dimethoxypheny!}-3-methyl-3-(pipendin-4-y1}- 1 H-pvrrolo{3,2-blpvridine (Interroediate
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5D) and 3-(3.4-dimethoxyphenyi)-2-methyi-5-(piperidin-4-v1}- 1 H-pyrrolo{3,2-blpyridine
as bis HCE salts (50 mg, 65%), m/z (352, M+H).

Example 5:

To a solution containing a nuxture of 3-(3,4-dimethoxyphenyi}-2-methyi-5-
{(piperidin-4-y1}- I H-pyrrolo{2,3-clpyrdine 2 HCI (Intermediate 5D) and 2~(3,4~
dimethoxyphenyl}-3-methyl-S-(piperidin-4-v - 1H-pyrrolof3,2-blpyridine, 2 HC! (30 mg,
(.07 mmol} in DMF (1 mbL} was added 1-isobutylpiperidin-4-one (55 mg, 0.35 mmol}
followed by the addition of sodium triacetoxyborchydride (75 mg, 0.35 munol) and a drop
of acetic acid. The reaction nuxture was sturred and treated with aqueous 1 N NaOH
solution (1 mL}. The mixture was exiracted with ethy! acetate (3X2 mL} The exiracts
were combined and washed with 10% aqueous LiCl solution {2 X 2 mL) and
concentrated. The residue was suspended in DMF (2 mL), filtered through a 0.45 micron
nylon syringe filter. The crude material was purified via preparative LC/MS with the
following conditions: Column: Waters XBridge C18, 19 x 250 mm, 5 um particles;
Mobile Phase A: 5:95 acstomirile: water with 0.1% trnifiuorcacetic acid, Mobile Phase B:
955 acetominle: water with 0.1% trifluoroacetic acid; Gradient: 0-40% B over 25
minutes, then a 5-minute hold at 100% B; Flow: 20 mL/min. Fractions containing the
product were combined and dried via centrifugal evaporation to afford 2-(3,4-
dimethoxy phenyl}-5-(1'-isobutyl-| L4 -bipiperidin}-4-v1)-3-methyi-1H-pyrrolof 3,2-b]
pyridine, 3 TFA (25 mg, 0.03 mmol, 42%:). nvz (491, M+H). Retention fime, 1.3 min
using LCMS Column: Waters Acquity UPLC BEH €18, 2.1 x 50 mum, 1.7 pm particles;
Mobile Phase A: 5:95 acstomirile: water with 10 mM ammomum acetate; Mobile Phase
B: 95:5 acetomtnile: water with 10 mM aromonium acetate; Temperature: 50 °C;
Gradient: 0-100% B over 3 minutes, then a 0.75-minute hold at 100% B; Flow: 1.11
mL/min; Detection: UV at 220 nm. "H NMR (500 MHz, DMSO-de) § 8.31-8.17 {m, 1H),
7.35 (br m, 2H). 7.33-7.28 (m, 1H), 7.18 (br d, /=8.1 Hz, 1H), 3.88 (s, 3H), 3.86 (m, 3H),
2.55 (m, 3H). 0.98 (d, J=6 Hz, 6H).

EXAMPLE 6
N-(2-(dimethyvlamino)ethy!)-N-ethyl-3-isopropyl-2-(§-methoxy-{1,2.4|trnazolof 1.5-

alpvridin-6-yh-6-methyi-1H-pyrrolo]3.2-bipyridine-5-carboxamide
108
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Intermediate A 6-bromo-2-iodo-S-methylpyridin-3-amine
Br N i
1
HyC” F TNHz

To a solution of 6-bromo-5-methyipyrdim-3-amine (10 g, 53.5 mmol) in DMF

(6A)

{150 mL) was added NIS (12.03 g, 53.5 mmol}. The resulting reaction mixture was
stirred at room temperature for 12 h. The reaction mass was diluted with DCM (100 mL),
washed with sodium thiosulfate sohution (100 ml), the organic laver was dried over
sodium sulfate. filtered and concentrated to get crude compound. The crude material was
purtfied by combiflash using 120 g silica columm, the compound was eluted with 22%
EtOAc in petroleum ether, the fractions was collected and concentrated to afford 6-
bromo-2-1odo-5-methylpyridm-3-amine (16 g, 51.1 mmol, 96 % vield) as a pale vellow

solid. LOMS retention time 2.14 min {1}, M8 m/z; 314.1 (M-+2H).

Bg-INj\/\/OVCE-ig
H3C = NHz

To asolution of 6-bromo-2-1odo-5-methylpyridin-3-amine (16 g, 51.1 mmol), and

Intermediate 6B: (E)-6-bromo-2-(2-ethoxyviny)-5-methylpvnidin-3-anune

(6B)

(E¥-2-(Z-ethoxvvinyl)-4. 4,5 S-tetramethyi-1.3,2-dioxaborolane (15.19 g, 77 mmol} in
THF (350 mL) was added sodium hydroxide (6.14 g, 153 mmol). The mixture was
degassed for 10 roin with nitrogen, tetrakis{triphenviphosphine)paliadium (1.182 g, 1.023
nmmol} was added, and the mixture was further degassed for 5 nun. The resulting nuxture
was stirred at 80 °C for 16 h. The reaction mass was filtered through Celite, extracied
with EtOAc (100 mb) and washed with water (2 X 100 mL), dried over sodium sulfate,
filtered and concentrated to get crude compound. The crude compound was purified by
combiflash using 120 g silica column, compound was eluted with 22% EtQAc in
petroleum ether, the fractions were collected, concentrated to afford (E)-G-bromo-2-(2-

ethoxyviny-5-methylpyridin-3-anine (7 g, 27 2 munol, 53.2 % yield) as a brown sohd.
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LCMS retention time 2.41 min [D¥]. MS m/z: 259.1 (M+2H}.

Intermediate 6C: 5-bromo-6-methyi~-1H-pyrrolo{3.2-blpyridine

Br N
\Y, S
HaC H (60)

To asolution of (E)-6-bromo-2-(2-ethoxyvinyl}-3-methylpyridin-3-amine (7.0 g,
27.2 mmol} in methanol (300 mL) was added hydrochloric acid (8.27 mL, 272 mumol).
The reaction mixture was heated at 85 °C for 16 h. The reaction mass was concenirated
to afford 5-bromo-6-methyl-1H-pyrrolof3,2-bipyridine (5.1 g, 24.16 ramol, 89 % vield)
as a brown solid. LUMS retention time 1.19 min [R]. M8 m/z: 213.1 (M+2H).

Intermediate 6D Methy! 6-moethyl-1H-~pyrrolo]3.2-blpyridine-3-carboxylate

To a solution of 5-bromo-6-methyi-HH-pyrrolof3,2-bipvridine (2.0 g, 9.48 mmol)

10 methanol (70 mL) and DMF (70 mL) were added DPPF (1.576 g, 2.84 mmol) and
PHOAC) (0,425 g, 1.895 mmol}. The reaction mixture was degassed for 10 min with
nitrogen and TEA (2.64 mL, 18.95 mmol) was added. The mixture was stirred at 90 °C
in presence of CO with 8 kg pressure for 12 h. The reaction mass was concentrated, the
residue was dissolved in BCM (100 mL), washed with water (2 X 100 mL}, dried over
sodium sulfate, filtered and concentrated {o get crude compound. The crude compound
was purified by silica gel column chromatography, the compound was eluted with 70%
ethyl acetate in petroleum ether, the fractions were collected and concentrated to afford
methyl 6-methyi-1H-pyrrolo]3.2-bipyridine-5-carboxylate (1.1 g, 5.71 nunol, 60.3 %

yield) as a pale yellow solid product. LCMS retention time 0.80 min [R].

Intermediate 6E: Methyl 3-bromo-6-methyl-1H-pyrrolof3.2-blpyridine-5-carboxylate

1o
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7 Br
HaGo N
£ i
. N
HyC H o (6E)

To asolution of methyl 6-methyl-1H-pyrrolo {3,2-blpyridine-5-carboxylate (1.0 g,
5.26 mmol} in DMF (30 mbL) was added dropwise NBS (0.936 ¢, 526 nunol} in DMF
{15.00 mL). The resulting mixture was stirred at room temperature for 15 min. The
3 reaction mass was poured info ice water (100 mL) and extracted with ethyl acetate (3 X
100 mL). The combined organic layver was dried over sodium suifate, filtered and
concentrated to afford methyl 3-bromo-6-methyl-1H-pyrrolo {3,2-blpyvridine-5-
carboxylate (1.2 g, 4.24 mmol, 81 % vield) as a brown solid. LOMS retention tirne 1.17

min [R]. MS mz: 2691 (M+2H).

10

Intermediate 6F. 1-tert-butyl 5-methyl 3-bromo-6-methyl-1H-pyrrolo}3,2-bjpyridine-1,5-

dicarboxylate

O Br
Hye” TN
Boc (6F)
To a solution of methyl 3-bromo-6-methyl-1H-pyrrolo|3.2-blpyridine-5-

15 carboxylate (1.2 g, 4.46 mmol} in THF {10 mL) were added BOC20 (1,139 mL, 491

mmol}, TEA (1.243 mL, 892 mmol) and BMAT (0.109 g, 0.892 mamol) at room
temperature. The reaction mixture was stirred at the same temperature for 0.5 h. The
reaction mass was quenched with water (50 mL), extracted with ethy! acetate (3 X 50
mbL}, combined organic layers was dried over sodim sulfate, filtered and concentrated to
20 get crude compound. The crude compound was purified by silica gel columm
chromatography by eluting with 9% EtOAc in petroleum ether, the fractions was
collected and concentrated to afford 1-tert-butyl 5-methyi 3-bromo-6-methyi-1H-
pyrrolof3,2-b] pvridine-1,S-dicarboxvlate (1.3 g, 3.49 vamol, 78 % yield) as a white solid.

LCMS retention time 3.15 mun [R]. MS m/z: 3711 (M+H).

[\
(9

Intermediate 6G: I-tert-butyl 5-methyi 6-methyi-3-(prop-1-en-2-y1}-1H-pyrrolof3,2-
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bipyridine-1,5-dicarboxyviate

HaC
0 *"Nz=CH,

HyC. A No

HaC N TN

Boc (6G)
To asolution of F-tert-butyl 5-methy! 3-bromo-6-methyi-1H-pyrrolof3,2-b}
pyridine-1,5-dicarboxvlate (1.3 g, 3.52 mmol} in THF (25 mL} and water (4 mL} was
5 added potasstum phosphate, tnbasic (1.840 g, 10.56 mnol). The misture was degassed

for 10 nunutes with nitrogen, XPhos Pd G2 (0.083 g, 0.106 nwool) was added, and the
mixture was further degassed for 5 min. Next, 4,4,5 5-tetramethy]-2-(prop-1-en-2-vi}-
1.3,2-dioxaborolane (0.769 g, 4.58 mmol) was added and the nuxture was stirred at 7¢ °C
for 12 h. The reaction mass was filtered through Celite, extracted with EtOA¢ (100 mL),

10 washed with water (2 X 100 ml), dned over sodium sulfate and concentrated to get crude
compound. The crude compound was purified by silica gel column chromatography.
The compound was eluted with 6% EtQAc in peiroleum ether, and the fractions were
collected and concentrated to afford I-tert-butyl S-methvl 6-methyl-3-(prop-1-en-2-vi}-

IH-pyrrolo [3,2-bipyridine-1,5-dicarboxylate {1.1 g, 3.26 nunol, 93 % vield) as a pale

15 vyellow solid LCMS retention time 3.08 min {R}. MS m/z 3311 {(M+H).

Intermediate 6H: 1~tert-butyl S-methvl 3-isopropyl-6-methyl-1H-pyrrolof3,2-b] pyridine-
1,5-dicarboxyiate
(6H)

20 To asolution of H-ert-butyvl S-methyl 6-methyl-3-(prop-1-en-2-v1}-1H-
pyirolof3,2-bipyridine-1,5-dicarboxylate (1.1 g, 3.33 mmol) in methanol {20 mL} was
added Pd/C {0.6 g, 0.564 mmol). The slurry was stirred at room temperature under a
hydrogen bladder for 3 h. The suspension was filtered through Celite bed, the filtrate was
collected and concentrated to afford 1-tert-butyl 3-methvl 3-isopropyl-6-methyl-1H-

25 pyrrolof3,2-bipyridine-1,3-dicarboxvlate (0.65 g, 1.869 mmol, 56% vield) as an off-white

solid. LOMS retention time 3.7 nun [R]. MS mv/z: 333.1 (M+H).
1i2
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Intermediate 61 1-tert-buiyl S-methyl 2-bromo-3-isopropyl-6-methyl-1H-pyrrolo{3,2-b}

pynidine-1,5-dicarboxylate

O
HaC. o |
HC
(61)
5 To a solution of -tert-butyl S-methyl 3-isopropyl-6-methyl-1H-pyrrolof 3,2-b}

pvridine-1,5~-dicarboxylate (0.55 g, 1.655 nunol) in DCE (20 rol) was added NBS (0.442
g. 2.482 mmol) portion-wise. The resulting mixture was stirred at room temperature for
16 h. The reaction mixture was diluted with water {50 mL}, extracted with DCM (2 X 50
mk), combined organic layers was dried over sodium sulfate, filtered and concentrated to
10 get crude compound. The crude compound was purified by silica gel column
chromatography, the compound was eluted with 3% FtOQAc/petroleum ether, the fractions
were collected and concentrated to afford 1-tert-butyl S-methyl 2-bromo-3-isopropyl-6-
methyl-tH-pvrrolof3,2-blpyridine-1,5~dicarboxylate (0.4 g, 0.807 mmol, 49% yield) as a

vellow oil. LCMS retention ime 4 12 mun [D]. MS nw/z: 411.1 (M+H).

[
W

Intermediate 65 T-lert-butyl S-methy] 3-isopropyl-2-(8-methoxy 1,2, 4}triazolo] 1,5-a]

pyidin-6-vi}-6-methyl-IH-pyrrolof3,2-b]pyridine-1,5-dicarboxvlate

63
A solution of 1-tert-butyl 5~methy] 2-bromo-3-isopropvi-6-methy1-1H-
20 pyrrolof3,2-bipvndine-1,5-dicarboxylate (0.2 g, 0.486 mmol), 8-methoxy-6-(4.4.5,5-
tetramethyl-1,3,2-dioxaborolan-2-vi)-[ 1,2, 4 {triazolo|1,5-a]pvridine (0.147 g, 0.535 mmol}
and potassium phosphaie tribasic (0.254 g, 1.459 mmol} in dioxane {10 mL) and water (1
mb) solvent mxture was degassed with Nz for 10 min. Next, PACh{dppH-CH:Cl: adduct

{0.040 g, 0.049 mmol} was added and the mixture was degassed again for 5 min. The

|\
W

resulting mixture was stirred at 80 °C for 3 h. The reaction muxture was extracted with

ethyl acetate (20 mL), washed with water (2 x 10 mL)}, brine (50 mL), dried over sodium
1i3
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sulfate, and concentrated to get crude product. The crude product was purified by silica
gel columm chromatography, the compound was eluted with 22 9% ethyl acetate in
petroleum ether, the fractions were collected and concentrated to afford 1-tert-butyl 5-

methyl 3-isopropvl-2-(8-methoxy-| 1.2 dliriazolo| 1, 5-a]pyridin-6-y1}-6-methyl- 1 H-

Wh

pyrrolof3,2-b] pyridine-1,S-dicarboxylate (0.2 g, 0.396 mmol, 81 % vield) as a brown

solid. LOCMS retention time 2.96 nun [R]. MS nvz: 480.1 (M+H).

Intermediate 6K Methyi 3-1sopropyl-2-(8-methoxy-{ 1,2 4|triazolo]1,5-alpyridin-G-y1)-6-

methyl-1H-pvrrolof3,2-blpyridine-S-carboxvlate

10 NT (6K)

To a solution of I-tert-butyl S-methyl 3-1sopropyl-2-(8-methoxy-{ 1,2 4 |irtazolo
[1.5-alpvridin-6-yH-G-methvl-1H-pyirolof3,2-blpyndine-1.S-dicarboxviate (0.2 g, 0.417
mmol) i DCM (2 mb) was added 4 M hydrochloric acid in dioxane (0.209 ml., 0.834
mmol) drop wise. The reaction mixture was stirred at room temperature for 1 h. The
15 solvent was removed under vacium and the solids were washed with digthyl ether to

afford methy! 3-isopropyl-2-(8-methoxy-{ 1,2 4|tnazolo]1,5-a]pyndin-6-vH-G-methyi-1H-
pvrrolof3,2-bipyridine-S-carboxylate (0.15 g, 0.376 mmol, 95% vield) as a yellow solid.

LCMS retention time 1.91 min [R]. MS m/z; 380.1 (M+H).

20 Intermediate 6L: 3-1sopropyvi-2-(8-methoxy-[1,2 4jtriazolof 1, 3-alpvridin-6-v1)-6-moethyl -

1H-pyrrolo{3,2-bipyridine-5-carboxylic acid

(6L)
To asolution of methyl 3-isopropyl-2-(8-methoxy-[ 1,2, 4}triazolo[1,5-alpvridin-6-

y}-6-methyl-1H-pyrrolo] 3,2-bjpyridine-5-carboxylate (0.15 g, 0.395 mumol) in methanol

|\
W

(2 mL), THF (2 mL) and water {1 mL} solvent mixture was added lithium hydroxide
{0.095 g, 3.95 mmol). The resulting maxture was stirred at room temperature for 5h. The
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volatiles were removed under vacuum, difuled with water {3 mL} and neutralized with 1.5
N HCL The aqueous layer was extracted with DCM (3 X 50 ml}). The combined organic
layer was dried over sodium sulfate, filtered and concenirated to afford 3-1sopropyl-2-(8-
methoxy-{1,2,4{triazolo} 1, 5-alpyrnidin-6-vi)}-6-methyl-1 H-pyrrolo]3,2-bipyridine-5-

5 carboxvlic acid (¢.1 g, 0.235 mmol, 59.5 % vield) as a yellow solid. LCMS retention

time 0.98 min [R]. MS w/z: 366.1 (M+H).

Example 6
To asolution of 3-1sopropyl-2-(8-methoxy-~{1,2 4 ltriazolo] 1. 5-a]pynidin-6-yv1)-6-
10 methyl-1H-pvrrolof3,2-blpyridine-S-carboxvlic acid (0.02 g, 0.055 romol) in DMF (2
mb)} were added Ni-ethyl-N2 N2-dimethyisthane-1,2-diamine (6.36 mg, 0.055 mmol),
TEA (0.015 mL, 0.109 mmol} and 1-{bis{dimethyiaminojmethylene]-1H-1,2.3-
triazolol4,5-b]pyridinium 3-oxid hexafluorophosphate (HATU) (0.023 g, 0.060 nunol} at

room temperature. Next, the nuxture was stirred at same temperature for 3 h. The

pns
(¥4}

reaction mixture was diluted with E1OAc¢ (20 mb) and washed with water {2 X 20 mL},
dried over sodiurn sulfate, and concenirated to get crude product. The crude product was
purified via preparative LC/MS using method D2, the fractions containing the product
were combined and dried via centrifugal evaporation to afford N-(2-
(dimethylaminojethvl)-N-ethyl-3-isopropyl-2-(8-methoxy-{ 1,2 4{triazolo] 1, 3-ajpyridin-6-
20 yvi6-methyl-1H-pvrrolo]3,2-b} pynidine-5-carboxamide (7.8 mg, 0.017 mmol, 31%
vield) as a pale yellow solid. LCMS retention time 1.30 min [E]. M8 m/z; 4641 (M+H).
'H NMR (400 MHz, DMSO-ds) & ppm 11.49-11.45 (m, 1H), 8.66 (s, 1H), 8.52(d, J=1.2

Hz, 2H). 3.56-3.50 (m, 1H), 3.19-3.07 (m. 3H), 2.72 (br. 5., 2FH), 2.40 (br. 5., 4H), 2.32 (s,
3H), 1.97-1.89 (m, 3H), 1.55-1.47 (m, 6H).

|30
(2

EXAMPLES 7, 8, AND 9
3-(3-isopropyl-2-(#-methoxy-{ 1.2 dliriazolo|1,5-ajpyridin-6-vi}-1H-pyrrolof 3,2~
bipyridin-5-vleyclopentan-1-one
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Intermediate 7A: 3-bromocyclopent-2-en-1-one
Qﬁr
0 (7A)

To a stirred solution of triphenyiphosphine (23.53 g, 90 nuwol) in DCM (350 mL),
was added bromine (4.62 mL, 90 mumol} at 0 °C. The reaction mixture was stirred at
same temperature tor 15 man. Next, TEA (13.64 mL, 98 mumol} and cyclopentane-1,3-
dione (& g, 82 mmol) in DCM {350 mL) were added. The mixture was stirred at room
temperature for 16 h. The reaction mass was concentrated, purified by silica gel column
chromatography, the fractions were collected and concentrated to afford 3-
bromocyclopent-2-en-f-one (8.9 g, 55.3 mmol, 68 % yield) as an oil. 'H NMR (400
MHz, DMSO-ds) 6 ppm 6.57 (s, 1H), 2.99 (m, 2H), 2.52 (v, 2H).

Intermediate 7B: 3-(4.4,5, 5-tetramethvl-1,3,2-dioxaborolan-2-y ey clopent-2-en-1-one
CHs
BfoiCHs
o o CH
CH: 7By
To a stirred solution of 3-bromocvclopent-2-en-1-one (10 g, 62.1 mmol) in 1,4~
dioxane {250 mL} were added bis{pinacolato)diboron (18.93 g, 74.5 mumol) and
potassium acetate (12,19 g, 124 mmol). The reaction maxture was degassed with Nz for
10 nun, PACL{dpphH-CH2Ch adduct (3.55 g, 4.35 nunol) was added, and the reaction
mixture was stirred at 100 °C for 16 b, The reaction mass was diluted with EiCAc,
filtered through Celite, washed with EtO Ac, the filirate was collected and concentrated o
get crude product. The crude product was purified by ISCO using silica gel column
chromatography, the fractions was collected and concentrated to afford 3-{4.4.5,5-
tetramethyi-1,3,2-dioxaborolan-2-vheyclopent-2-en-i-one (10.9 g, 52.4 mmol, 84 %
yield) as a white solid. 'H NMR (400 MHz, DMSO-ds) § ppm 6.43 (s, 1H), 2.66 (m, 2H),
2.26 (m, 2H), 1.18 (s, 9H).
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Intermediate 7C: tert-buty! S-bromo-3-isopropyl-1H-pyrrolof3,2-blpynidine-1-carboxviate

H3C>/CH3

Br N
H / ?\E

Boo {7C)
To astirred solution of 5-bromo-3-isopropyl-1H-pyvrrolo]3,2-bipyridine (5 g,

5 2091 munol} in THF (100 mL) were added DIPEA (41.8 romol) and Boc-anhvdride (7.28
mb., 31.4 nwool) at room temperature. The reaction mixture was stirred at the same
ternperature for 3 h. The reaction mass was extracted with ethy! acetate and washed with
water, brine, dried over sodium sulfate and concentrated to get crude compound. The
crude compound was purified by silica gel column chromatography, the fractions were

10 collected and concentrated to afford tert-butyl S~bromo-3-1sopropyl-1H-pyrrolo|3,2-bi
pyridine-f-carboxylate (6.5 g, 19.16 mmol, 92 % vield) as an off-white sohd. LCMS
retention time 2.03 min [L]. MS m/2z: 341 (M+H).

Intermediate 7D tert-butyl 3-isopropyi-5-(3-oxocyclopent-1-en-1-y-1H-pyrrolo]3,2-b)

Yk
Wh

pvndine-l-carboxylate

(7D)

To astirred solution of tert-buivl 5-bromo-3-isopropyl-1H-pyrrolo]3,2-b]
pyrdine-i-carboxylate (16 g, 47.2 mmol} in dioxane (400 mL.} were added 3-(4,4 5,5~
tetramethyl-1,3,2-dioxaborolan-2-ylcvclopent-2-en-1-one (14.72 g, 70.7 mmol) and

20 potassium phosphate tribasic (20.02 g, 94 nunol). The reaction nuxture was degassed
with nitrogen for 10 min, and then PAdCh{(dppH-CH2Cl: adduct (3.45 g, 4.72 mmol) was
added. The reaction mixture was stirred at 100 °C for 16 h. The reaction mass was
filtered through a Celite bed, washed with EtQOAc and concentrated to get crude product.
The crude product was purified by silica gel column chromatography, the fractions were

25 collecled and concentrated to afford tert-butvl 3-sopropyl-5-(3-oxocyclopent-1-en-1-y1)-
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1H-pyrroloi3,2-bipyridine-1-carboxylate (15 g, 44.1 mmol, 93% vield} as a brown solid.

LCMS retention time 1.76 min {L]. MS mz: 341.6 (M+H).

Intermediate 7E: tert-butyl 5-(3-hyvdroxyeyclopentyl}-3-isopropyi-1H-pyrrolof3,2-b]

pyridine-1-carboxyiate

oc  (7E)

To astirred solution of tert-buivl 3-isopropyi-3-(3-oxocyclopent-1-en-1-yi}-1H-
pyrrolof3,2-blpyndine-i-carboxylate (10 g, 29.4 mmol} in MaOH (20 mL} at 0 °C were
added nickel(1l) chionde hexahvdrate (0.698 g, 2.94 mmol) and NaBHs (445 g, 118
mimnol}. The reaction mixture was stirred at room temperature for 10 min. The reaction
was quenched with NHsCl solution. The reaction mixture was concenirated {0 remove
methanol, the residue was exiracted with EtOAc, washed with water, dried over sodium
sulfate and concentrated to afford tert-butvl 3-(3-hvdroxycyclopentyl}-3-isopropyi-1H-
pyirolo}3,2-bipyndine-1-carboxylate (10 g, 29.0 mmol, 99% vield) as a brown solid.

LCMS retention timne 1.71 min [L]. MS m/z: 345.6 (M+H).

Intermediate 7F: tert-butyl 3-isopropyl-5-(G-oxocyclopentyli-1H-pyrrolof3,2-b} pvndine-

I-carboxylate

(7F)

To a stirred solution of tert-butyl 5-(3-hydroxycyclopenty!)-3-isopropyl-1H-
pvrrolof3,2-bipyridine-T-carboxylate (1 g, 2.90 mumol) in DCM (25 mL) was added Dess-
Martin periodinane (6.16 g, 14.52 mmol) at 0 °C. The reaction mixture was stirred at
room temperature for 16 h. The reaction mass was diluied with aqueous NaHCGs
solution, the solids were filtered, the agueous laver was extracted with DCM, the organic

layer was dried over sodium sulfate and concentrated to get crude product. The crude

118
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product was purified by silica gel column chromatography, the fractions was collected
and concentrated to afford tert-butyl 3-isopropyl-5-(3-oxocyclopenty)-1H-pyrrolof3,2-b]
pyridine-1-carboxylate (380 mg, 1.110 nunol, 38% yield) as an off-white solid. LCMS
retention fime 1.75 mun [L]. MS m/z: 343.6 (M+H).

intermediate 7G: 3~isopropyl-5-(1,4-dioxaspiro{4. 4 jnonan-7-y1}- 1 H-pyrrolo]3,2-b]

pyridine

(7G
To astirred solution of tert-butyl 3-isopropyvi-3-(3-oxocyclopentyli-1H-

10 pyrrolof3,2-bi pyridine-1-carboxyvlate (2.8 g, 8.18 mmol} in toluene (40 mL} were added
ethyvlene glveol (60.692 wml, 12.26 mmol) and p-toluenesulfonic acid (0.282 g, 1.635
mmol} at room temperature. Next, the mixiore was stirred at 130 °C for 16 h. The
reaction mass was concenirated, diduted with EtOAc, and washed with saturated

NaHCO:, dried over sodium sulfate and concentrated to get crude material. The crude

[
(i

material was purified by silica gel column chromatography, the fractions were collected
and concentrated to afford 3-isopropvi-5-{1,4-dioxaspiro{4.4|nonan-7-vi}- 1H-pyrrolo}3,2-
b} pyridine (2.8 g, 7.24 mmol, §9 % vield) as an off-white solid. LCMS retention time
118 min [L]. MS m/z 287.5 (M+H).

20 Intermediate 7TH: tert-butyl 3-isopropyi-5-(1,4-dioxaspiro{4.4|nonan-7-vi}-1H-

pyrrolof3.2-blpynidine- I -carboxvlate

To a stirred solution of 3-1sopropyl-3-(1,4-dioxaspiro{4 4jnonan-7-y1}-1H-
pyirolof3,2-bipyndine (2.2 g, 7.68 mmol)} in THF (30 mL), were added Boc-anhydnde
25 (268 mb, 11.52 mmol), DIPEA (2.68 mL, 15.36 mmol) and DMAP (0939 g 7.68

nwmol} at room temperature. The reaction mixture was stirred at room temperature for 3
119
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h. The reaction was quenched with water. The reaction mixture was extracted with
EtOAc, dried over sodiom sulfate and concentrated to get crude material. The crude
material was purified by ISCO using silica gel colunm chromatography, the fractions

were collected and concentrated to afford tert-butyl 3-isopropvi-5-{1.4-

5 dioxaspiro}4.4 nonan-7-y1i- 1H-pyvrrolof 3,2-bipyridine-i-carboxylate (2.8 g, 7.24 mmol,
94 % vield) as a white foam. LUMS retention time 1.96 min [L]. MS nz: 387.6 (M+H).
Intermediate 71 tert-butyl 3-isopropyl-5-(1 4-dioxaspiro}4.4{nonan-7-y1}-2-{4,4,5 5-
tetramethyi-1,3.2-dioxaborolan-2-vi}-1H-pyrrolof 3,2-blpyridine- | -carboxylate.

10 (70)

To astirred solution of tert-butyl 3-isopropvl-3-(1 4-dioxaspiro{4 4{nonan-7-v1}-

IH-pyrrolo [3,2-bipyridine~1-carboxylate (2.8 g, 7.24 mruol} in THF (20 mL) was added
LDA (1087 mL, 21.73 mmol) at -78 °C. The reaction mixiure was stirred at the same
temperaiure for 2 h, and then 2-isopropoxv-4.4,5 S-tetramethyi-1,3.2-dioxaborolane (3.0¢

15 mbL, 14.49 mmmol) was added slowly. The reaction mixture was brought to room
temperature and stirred at room temperature for T h. The reaction was quenched with
water. The reaction mixture was extracted with EtOAc, dried over sodium sulfate and
concentrated to get crude compound. The crude compound was purified by silica gel
column chromatography. the fractions were collected and concentrated 1o afford tert-butyl

20 3-isopropyi-5-(1,4-dioxaspiro{4.4|nonan-7-y1)-2-{4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-y1}-1H-pyrrolof3,2-bipyridine-1-carboxylate (2.9 g, 5.66 mmol, 78% vield} as an off-
white solid. LCMS retention time 2.29 nun [L]. MS m/z: 513.7 [M+H]"

Intermediate 71 tert-butyl 3-isopropyl-Z-(8-methoxy-{ 1,2, 4}triazolo} 1, 5-alpyridin-6-v1}-

25 5+(1 4-dioxaspirol4.4jnonan-7-v1}- 1 H-pyrrolo] 3, 2-bipyrdine-1-carboxylaie
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(73)

To astirred solution of tert-butyl 3-isopropvi-3-(1,4-dioxaspiro[4.4]nonan-7-y1}-2-
(4.4,5,5-tetramethvi-1,3 2-dioxaborolan-2-y1}-1H-pyrrolo|3,2-blpyridine-1-carboxylate (3
g, 5.85 mmol} in dioxane (100 mL} and water {2 mL)} were added 6-bromo-8-methoxy-
[1.2.41tnazolof1,5-alpyndine {1.602 g. 7.03 mmol) and potassium phosphaie tribasic
(373 g, 17.56 mmol}. The reaction mixture was degassed with N» for 10 minutes and
PACh{dpph)-CH2Cl2 adduct (0.478 g, 0.585 mmol) was added. The mixture was stirred at
100 °C for 16 h. The reaction mass diduted with EtOAc, filtered, and the filtrate was
concentrated to get crude product. The crude product was purified by silica gel column
chromatography, the fractions were collected and concentrated to afford teri-butyl 3-
1sopropy1-2-(8-methoxy-{ 1,2 4]inazolo| 1, 5~ajpyndin-6-v1)-5-(1, 4-dioxaspirof4.4 jnonan-
7-viy-1H-pyrrolof 3,2-bipyridine- I -carboxviate (2.9 g, 5.43 mmol. 93 % yield) as an off-
white solid. LOMS retention time 1.62 min {L]. MSm/z 534.7 {M-+H]|".

Intermediate 7K. 3-(3-isopropyi-2-(8-methoxy-[1,2.4}triazolof 1, 5-alpvridin-6-v1)-1H-

pvrrolof3,2-bipyiidin-3-yhcyclopentan-1-one

(7K}

To a stirred solution of tert-butvl 3-1sopropyl-2-(8-methoxyv-[1,2.4}iriazolof 1,54}
pynrdin-6-v1}-3-(1 4-dioxaspirof4.4nonan-7-vi)-1H-pyrrolof 3,2-blpyridine-1-carboxviate
(2.9 g, 5.43 mmol) in BDCM (20 mL} was added TFA {2.093 mL, 27.2 mimol) ai room
temperature. The reaction mixture was stirred at the same temperature for 16h. The
reaction mixture was concentrated, extracted with EtOAc, washed with water, dried over
sodium sulfate and concentrated to afford 3-(3-isopropyl-2-{8-methoxy-{ 1,2, 4 [triazolo
[1,5-alpyridin-G-y1)-1H-pyrrolo|3,2-blpyridin-S-yDeyclopentan-1-one (2.1 g, 5.43 mmol,

93 % vield) as a gummwy solid. LCMS retention time 114 min [L]. MS m/z: 390.6
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(VHH]E

Examples 7, 8, and 9
To astirred solution of 3-(3-1sopropyi-2-(8-methoxy-{ 1,2 4Htriazolof1,5-a]pyridin-
5  6-yi}-1H-pyrroloi3 2-bipvridin-S-vl)cyvclopentan-1-one (2.5 g, 6.42 mmol) in THF (3
mb), DMF (3 mL) were added ammonium acetate (4.95 g, 64.2 mmol), anwmonium
chloride (3.43 g 64.2 mmol) and acetic acid {0.367 mi., 6 42 mmol) at room temperature,
The reaction mixture was stirred at the same temperature for 16 h, then was added
NaCNBH; (1.210 g, 19.26 mmol) and stirred another 2h at room temperature. The
10 reaction mass was concentrated to get crude compound. The crude compound was
purified by Prep HPLC to separate the isomers. After Prep HPLC purifications, the
fractions were collected, concentrated and lyophilized to isolate three isomers/mixtures.
Example 7: Isomer 1; diastereomer maxture, LCMS retention time 1.79 min [F]. MS m/z:
391.4 (M+H).
15 Example 8; Isomer 2: homochiral, LCMS retention time 1.78 min {E]. MS m/2z: 391.2
{(M+H).
Example 9: fsomer 3 diastereomer nuxture, LCMS retention time .56 nun {F]. MS m/z:

391.3 (M+H).

20 EXAMPLE 10
2-{{3-(3-1sopropyl-2-(8-methoxy-{1,2,4 {triazolo| | .53-alpyridin-6-vi)-1H-pyrrolof3,2-
blpyridin-S-vicyclopentyDamino}-N-methylacetamide
HaC—NH

-
& HN-

(10)

To a stirred solution of 3-(3-isopropyl-2-(8~methoxy-{ 1.2, 4{triazolof 1,5-alpyridin-

|30
(2

6-v1)-1H-pyrroloi3,2-bipyridin-S-vicyclopentan-1-amine (20 mg, 0.051 mmol) (Example
9y in DMF (2 mbL) were added TEA (0.021 mL, 0.154 mmol} and 2-chloro-N-
methylacetamude (6.61 mg, 0.061 mmol} at room temperature. The reaction mixture was

stirred at the same temperature for 16 h. The crude material was purified via preparative
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LC/MS using method D2, the fractions containing the product were combined and dried
via centrifugal evaporation to afford 2-{(3-(3-1sopropyl-2-(8-methoxy-[1,2 4 liriazolof 1,5-
alpyndin-6-yD-1H-pyrrolof 3.2-blpyndim-S-vhicy clopentyDamino }-N-methylacetamide (3
mg). LOUMS retention time 1.29 min [E}]. MS m/z: 462 3 (M+H). H NMR (400MHz,
DMSO-de} 6 ppm 11.30 (s, 1H}, 8.63 {d, /=1.0 Hz, 1H), 8.53 (s, 1H), 7.64 {d, ./=8.3 Hz,
1H), 7.20{d, /=1.0Hz, 1H), 7.04 {d, J=8.6 Hz, 1H), 4.09 (s, 3H).3.17-3.11 {m, 4H), 2.90
(s, 1H}, 2.63 (d, /=4 9 Hz 3H} 2.32-2.23 (m, 1H), 2.00(q, /=74 Hz, 2H), 1.94-1 81 (m,
3H), 1.74-1.61 (m, 2H), 1.61-1.50 {m, 6H).

EXAMPLE 11
6-{6-fluoro-3-1sopropyl-S-(piperidin-4-vi}-1H-pyrrolo|3,2-bipyridin-2-vi)-8-methyl-

[1.2,4Hriazolof1,5-a]pyridine

Intermediate 11A: 6-bromo-3-fluoropyridin-3-amine

Br N

N
F7N TN, (114)

To a solution of 5-fluoropyridin-3-amine (4.5 g, 40.1 mmol) in DMF {80 mL) was
added NBS (7.14 g, 40.1 momol) portion wise at 0 °C. The reaction mixture was stitred at
room temperature for 20 min. The nixture was then partitionad between EtQAc (300
mb} and water (300 mb}, both the layers were separated, the organic layver was washead
with saturaied NaHCOs, bring, diied over sodium sulfate, filiered and concentraied to get
crude compound. The crude cornpound was purified by silica gel colunn
chromatography, the compound was eluted with 52 % ethy! acetate\hexane, the fractions
were collected and concentrated to afford 6-bromo-S-fluoropyridin-3-amine (4.7 g, 24.61
mmol, 619 yield) as a brown solid. LCMS retention time .98 min R} MS sz 1931

(M+2H).

Intermediate 1B tert-buty!l S-amino-3-fluore-5',6'-dihydro-{2,4"-bipyridine]- 1'(2'H)-
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carboxylate

F7NF TNH, (1)
tert-butyl S-amino-3-fluoro-3' 6'-dihydro-{ 2, 4'-bipyridine}-1'(2'H}-carboxylate (6.5
g, 22.16 mmol, 94 % vield) was prepared according to the general procedure described in
5 Intermediate 5B using 6-bromo-~5-fluoropyridin-3-anune (4.5 g, 23.56 ramol) as the

starting intermediate. LOMS retention time 1.94 min [R}. MS m/z: 293.1 (M+H}.

Intermediate 11C; Tert-butyl 4-(5-amino-3-fluoropy ridin-2-yDpiperidine- 1 ~carboxylale

BOC\N,/\\

| Ny
/
F NH2 (110)

10 A solution of tert-buty] S~-aminoe-3-fluoro-5',6'-dithy dro-{ 2, 4"-bipyniding}-1'(2'H)-
carboxylate (6.5 g, 22.16 nwool) and ethyl acetate (150 mL) was purged with nitrogen
(N2}, Next, P4/C (3.30 g, 3.10 mimol} was added and the reaction mixiure was again
purged with N2 three times. Hydrogen gas (H:z) was iniroduced via a balloon to the
mixture. The reaction mixture was stirred at room temperature for 12 h. The suspension

15 was filtered through Celite bed, the filtrate was collected and concentrated to afford tert-
butyl 4-(5-amuno-3-fluoropyridin-2-yDpiperidine-1-carboxylate {5.8 g, 19.64 mmol, 89 %

vield) as a vellow oil. LOMS retention time 1.68 mun [R]. MS m/z: 296.1 (M+H),

Intermediate 11D: tert-butyl 4-(5-amino-3-fluoro-6-iodopyridin-2-yjpiperidine-1-

BOC\.O\/
N !
H / i
F NH2 (11D)

To a solution of tert-butyl 4-(5-amino-3-fluoropyridin-2-vl) piperidine-1-

carboxylate {5.6 g, 18.96 mmol) in DMF (120 mL) was added NIS (4.27 g, 18.96 mmol}

20 carboxylate

portion wise. The mixture was stirred for 2 h at room temperature. The reaction mass
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was diluted info water (200 mL) and exiracted with ethyl acetate (3 X 200 mL). The
organt¢ exiracts were combined, dried over sodium sulfate, filtered and concentrated to
get crude compound. The crude compound was puritied by combiflash using silica gel
column chromatography, the compound was eluted with 25% ethyl acetate/petroleum

5 ether, the fractions was collected and concenirated to afford tert-butyi 4-{5-amino-3-
fluoro-6-iodopyridin-2-vi) piperidine-1-carboxylate (5.8 g, 13.77 mumol, 73% vield) as a

brown solid. LUMS retention time 2.46 min {[R}. M8 m/z: 322.1 (M+H}.

Intermediate 11E: {ert-butyl 4-(3-fluoro-6-10do-5-{(3-methylbut-2-en- T -vDamino)

10 pyndm-2-vDpipendine-i-carboxvlate
Boc.
HaC

/“\/LCHB

N
H (11F)

To asolution of tert-butyl 4-(5~amino-3-Huoro-G-1odopyridin-2-yDipiperidine-1 -

carboxylate (3.0 g, 7.12 momol} and 3-methylbui-2-enal (2.72 mL, 28.5 mmol) in MeQOH
{50 mL) was added acetic acid {1 mi., 17.47 mmol). The resulting light yellow solution

15 was stirred at room temperature for 6 h. Nexd, sodium cyanoborohydride (2.238 g, 35.6
mmol) was added at 0 °C and the reaction mixture was stirred at room temperature for 2
h. The reaction mass was concentrated to remove methanol, dituted with water (100 mL)
and extracted with ethyl acetate (3 X 100 mL). The combined organic extracts were dried
over spdium sulfate, filtered and concentrated to geat crude compound. The crude

20 compound was purified by silica gel column chromatography. The compound was eluted
with 28% ethyl acetate/petroleum ether, the fractions were collecied and concentrated to
afford tert-butyl 4-(3-fluoro-6-10do-5~((3-methylbut-2-en-1-yDamine) pyridin-2-
yvhpiperidine-1-catboxylate (1.7 g, 3.35 mmol, 47% vield) as a pale yellow oil. LCMS
retention time 3.39 min [R]. MS m/2: 4901 {(M+H).

Intermediate 11F: 4-(6-fluorc-3-isopropyl- iH-pyrrolo{3,2-blpyridin-5-vpiperidine- 1 -

carboxylate
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Boc.
N

(11F)
A solution of tert-butyl 4~(3-fluoro-6-10do-5-((3-methvibut-2~-en- 1 -vDamino)
pyridin-2-yDpiperidine-1-carboxylate (1.6 g, 3.27 mumol), potassium carbonate {(0.497 g,
3.60 mmol} and tetrabutylammonium bromide {3.16 g, 9.81 mumol) in BMF (20 mL) was
5 degassed for 10 minutes with nitrogen, and PAOACk {0.073 g, 8.327 mmol} was added.

The reaction nixture was further degassed for 5 min. The reaction nuxture was sturred at
80 °C for 14 h. The reaction mixture was diluted with ethyi acetate (200 mL). The
reaction mixture was washed with water {2 x 100 mL), brine (100 mL), dried over sodium
sulfate, and concentrated to get crude product. The crude product was punified by silica

10 gel column chromatography, the compound was eluted with 65% ethy] acetate/petroleum
ether, the fractions were collected, and concentrated to afford tert-butyl 4-(6-fluoro-3-
isopropyl-1H-pvrrolo]3,2-blpyridin-3-v1) piperidine-1-carboxvlate (0.5 g, 1.383 munol,
42% vield) as a pale vellow oil. LCMS retention tirne 3.80 nun [R]. MS m/z: 362.1

(M+H).

Intermediate 11G: tert-butyl 5-(1-(tert-butoxycarbony Dpiperidin-4-y)-6-fluoro-3-

isopropyl-1H-pyrrolo]3,2-bipyridine-1-carboxylate

{11G)
To asolution of tert-butyl 4-(6-fluoro-3-1sopropyl-1H-~pyrrolof 3, 2-blpyvrdin-5-vl)
20 pipenidine-l-carboxylate (0.3 g, 0.830 mmol) in THF (2 ml) were added TEA (0.231 mlL,
1.660 mmol}, BOC20 (¢.212 mL, 0.913 mmol), and BDMAP (0.020 g, (.166 mmoi) at
room temperature. The reaction mixture was stirred at room temperature for 1 b The
reaction mixture was diluted with water (100 mbL} and extracted with ethyl acetate (3 X

100 mL). The combined organic lavers were dried over sodium sulfate, filtered, and

|\
W

concentrated to get crude compound. The crude compound was purified by silica gel
column chromatography by eluting with 9% EtQGAc: petroleum ether, the fractions were
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collected and concentrated to afford t-butvl 5-(1-{tert-butoxyvearbonypiperidin-4-y -6~
fuoro-3-1sopropyl-1H-pyrrolof3,2-blpyridine-1-carboxylate (0.33 g, 0.715 munol, 86 %

vield) as a white solid. LUMS retention time 3.92 mun [R]. MS w7z 462.1 (M+H).

Wh

Intermediate 11H: tert-butyl 2-bromo-3-(1-(tert-butoxyvcarbonyipiperidin-4-y1}-6-fluoro-

3-1sopropyl-1H-pyrrolof3.2-blpvridine-1-carboxylate

(11H)
tert-butyl 2-bromo-5-(1-(tert-butoxy carbony Dpiperidin-4-y1)-6-fluoro-3-
isopropyl-1H-pyrrolo [3,2-blpyridine-L-carboxylate (0.6 g, 0.766 mmol, 58.9 % vield)
10 was prepared according 1o the general procedure described m Intermediate 6§ using tert-
butvl 5-(1 -(tert-butoxvcarbonyDpiperidin-4-y1}-6-fluoro-3-isopropvi-1H-pyrolof3,2-bi
pyridine-t-carboxylate (0.6 g, 1.300 mumol) as the starting intermediate. LCMS retention

time 4.32 mun [D]. MS ez 5411 (M+H).

[
W

Intermediate 111 tert-butyl 5-(1-{tert-butoxy carbonylipiperidin-4-yi)-6-flucro-3-
isopropyl-2-(8-methyi-| 1,2.4}tnazolof 1, 5-alpyridin-6-v1}- 1 H-pyrrolo{3,2-blpyridine-1-

carboxylate

(1D
tert-buivl 5-(1-(tert-butoxycarbonvipipendin-4-v1}-6-fluore-3-isopropyt-2-(8-

20 methyvl-{1,2.4] tnazolof1,5-alpyridin-6-y1)}-1 H-pyrrolo[3,2-blpyridine-1-carboxylate (0.25
g, 0.359 mmol, 64% vield) was prepared according to the general procedure described in
Intermediate 7J using tert-buiyl 2-bromo-5-(1 -(tert-butoxycarbonyl} piperidin-4-y1)-6-
fluoro-3-isopropyl- 1H-pyrrolof3,2-blpyridine-1-carboxylate (0.3 g, 0.555 numnol) as the

starting material. LCMS retention ime 4.16 min {R]. M8 m/z: 593.1 (M+H).

|\
W

Example 11:
127



WO 2019/125977 PCT/US2018/065908

To asolution of tert-butyl 5-(1-(teri-butoxy carbony Dipipendin-4-vH-6-fluorg-3-
isopropy-2-(8-methyl-{ 1,2, 4}tnazolof 1,5-a]pyridin-6-y1)-1H-pvrrolo{ 3,2-blpyridine-1 -
carboxvlate (0.25 g, 0.422 yamol) in DCM (2 mL) was added 4 M hydrochloric acid in

dioxane (2 mbL, .00 mmol} drop-wise. The reaction mixture was stirred at room

Wh

temperature for 1 h. The reaction mass was concenirated to get crude product. The crude
product was puritied via preparative LC/MS using method D2, the fractions containing
the product were combined and dried via centrifugal evaporation fo afford 6-(6-fluoro-3-
isopropyl-3-(piperidin-d-yh-1H-pyrrolo|3,2-bjpvridin-2-v1}-8-methvi-{ 1,2 4 jtriazolo | 1,5~
alpvridine (11.3 mg, 0.029 mmol, 7% vyield) as a pale vellow solid. LCMS retention time
10 1.26 min [EL. MSm/z: 393.1 (M+H). "H NMR (400 MHz, DMSO-de) 5 ppm 11.45 (br
s., 1H}, 8.85 (s, 1H}, 8.54 (s, 1H)}, 7.62 (5, 1H), 7.53 (d, /=11.0 Hz, 1H)}, 3.89 (5, 1H),
3.18-3.13 (m, 2H), 2.82-2.72 (m, 2H), 2.63 (s, 3H), 2.06 (s, 2H), 1.83-1.76 {m. 2H), 1.53
(d, J=6.8 Hz, GH)

15 EXAMPLE 39
A-(1-(2-(7 8-dimethyi-[1,2 4limazolo] 1, 5-a]pyridin-6-v1)-3-isopropyl-1 H-pyrrolof3,2-b}

pyndim-S-vhazetidin-3-vmorpholine

CHs (39)
Intermediate 39A: rert-butyl 3-((fers-butyldiphenyisitvDoxyazetidine- 1 -carboxylate
TBORSO
20 L-NBoc (39A)
tert-Butyl 3-hydroxyazetidine-1-carboxylate (2.05 g, 11.8 mmol) was dissolved in
DCM (40 mL), and inudazole (1.61 g, 23.7 mmol) and terf-butyichlorodiphenylsilane
{3.58 g, 13.0 mmol} were added sequentially. The reaction mixture was stirred for 17
hours at room temperature. Upon completion, the reaction was quenched by the addition
25 of water and DUM. The layers were separated, and the aqueous laver was extracted with
DCM. The combined organic laver was dried over sodium sulfate, filtered, and

concentrated to afford a clear oil. This material was purified by silica gel column
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chromatography on a Teledyne Isco instrument eluting with Hex/EtQAc 0-15% to afford
fert-puty] 3-({tert-butyldiphenylsilyl) oxylazetidine-1-carboxylate (11.8 mamol). LCMS
retention time 1.22 [TS]. MS (E+) m/z: 823.4 (2M+H). "H NMR (499 MHz.
CHLOROFORM-d) § 7.63-7.57 (m, 4H), 7.46-7 41 (m, 2H), 7.41-7.35 (m, 4H), 4.52 (i1,
J=6.6, 47 Hz 1H}, 3.97-3.90 (m, 2H), 3.89-3.83 (m, ZH}, 1.42 (5, 9H), 1.06 (s, 9H).

Intermediate 398 3-{{teri-butyldiphenylsilyloxy)azetidine

TBDPSO\T,\
NH (398}

Intermediate 39A (11.8 mmol)) was dissolved in DCM (20 mL), cooled to (0 °C,
and precooled 0 °C TFA (20 mL) was added. When the reaction was completed as
judged by LCMS analysis, the reaction mixture was concentrated, redissolved m DCM,
and made basic by the addition of 1 M aqueous NaOH solution. The aqueous layer was
extracted with DCM, and the combined organics were dried over sodium sulfate, filtered,
and concentrated to afford 3-({rerr-butyldiphenyisiivlyoxyazetidine (11.8 munel). LCMS
retention time 0.84 [TS]. MS (EY) m/z: 312.2 (M+1). 'H NMR (499 MHz,
CHLOROFORM-d) § 7.64-7.59 (m, 4H), 7.44-7.40 (m, 2H), 7.39-7.34 (m, 4H). 4.62
{quin, J=6.5 Hz, 1H), 3.70-3.61 {(m, 2H), 3.35-3.47 (m, 2H), 1.05 {s, 9H).

Intermediate 39C: rerr-butyl 5-(3-({fers-butyldiphenyisilylyoxyazetidin-1-y1}-3-isopropyl-
1H-pyrrolo]3,2-blpyridine-1-carboxylate

HsC
TBDPSD\X/\ 3 -CHy
LN N

a

X
P

[y pd

0cC (390C)

fert-Butyl 5-bromo-3-isopropyl-1H-pyrrolo]3.2-bipyridine-1-carboxylate (1 g.
2.95 mmol), 3-{{rert-butvidiphenyisiiyDoxyyazetidine (1.19 g, 3.83 mmol), 2 generation
RuPhos precatatyst (0.114 g, 0.147 mmol), and C2C05 (2.88 g, 8.84 mmol) were
suspended in 1,4-dioxane (20 mbL) in a reaction vial with a pressure-relief septum-iined
cap and a stir bar. The suspension was degassed with nitrogen gas for 10 minuies and
then sealed and placed in a heating block with stirnng at 130 °C for 45 munutes. Upon
completion, the reaction mixture was cooled to room temperature, filtered, concentrated
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and purified by silica gel column chromatography on a Teledyne Isco instrument eluting
with Hex/EtOAc 0-30% to afford rert-butyl 3-(3~({ter-butyldiphenylsityDoxvyazetidin-1-
vi}-3-1sopropyi-1 H-pyrrolo[3,2-b] pyridine-1-carboxylate (1.42 g, 2.49 ramol, 85 %
vield). LCMS retention time 1.09 [TS]. MS (E") nvz: 570.4 (M+H). 'H NMR (499
MHz, CHLOROFORM-d} § 8.06 (brs, 1H}, 7.69-7.63 (m, 4H), 7.47-7.33 (m, 7TH}, 6.23
(d, /=8.8 Hz, 1H), 4.79-4.71 (m, 1H), 4.14 (dd, /=8.6, 6.5 Hz, 2H), 3.95 {dd, ./=8.7, 5.0

Hz, 2H), 3.25-3.15 (m. 1H). 1.64 (s. 9H). 1.36 (d, /=6.8 Hz, 6H), 1.07 (s, 9H).

Intermediate 39D rers-butyl 5-(3-({rert-butvidiphenyisilyDoxy yazetidin-1 ~y1)-3-
1sopropyl-2-{4.4,5 S-tetramethyl-1,3,2-dioxaborolan-2-y - 1 H-pyrrolo{3,2-blpyridine-1-

carboxylate

TBOPSOL_ AN
B /ECHs
0
o "cH

D

B
PN

Boc

(35D)

A solution containing ferf-butyl 5-(3-((fert-butyldiphenylsilyboxy yazetidin- 1-y1}-
3-1sopropyl-1H-pyrrolof3.2-blpvridine-1-carboxylate (1.42 g, 2.49 nwool) and 2-
isopropoxy-4,4,5,5-tetramethyl-1,.3,2-dioxaborolane {((.661 mL, 3.24 mmol} in dry THF
(12.5 mL), onder a nitrogen atmosphere was cooled in a dry ice/acetone bath to -78 °C
and treated with LDA (2M in THF, 1.87 mi., 3.74 mmol). The nuxture was allowed to
warm to -30 °C over 30 min and stirred at -30 °C for 30 nun. Upon completion, the
reaction was quenched by the addition of saturated aqueous WH4Cl solution, water, and
DCM. The orgamic layer was separated, dried over sodiurmn sulfate, filtered and
concentrated. The crude material was purified by silica gel column chromatography on a
Teledvne Isco instrument loading in hexanes and eluting with Hex/EtOAc 0-40% 1o
afford rere-butyl 5-(B-((rerr-butyldiphenyisilyDoxy)azetidin- L -vi)-3-isopropvi-2-{4,4,5,5~
tetrarnethyl-1,3,2-dioxaborolan-2-vi)-1A-pyrrolof3,2-blpvridine- 1 ~carboxylate (1.64 ¢,

2.36 mmol, 95 % vield). LUMS retention time 1.14 [T8]. MS (E+) m/z: 6965 (M+H),

Intermediate 39E: 5-(3-((fert-butyldiphenyisilyoxy Jazetidin- -y 1}-3-1sopropyi-2-
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(4,45 5-tetramethyvi-1,3,2-dioxaborolan-2-v1)}-1 H-pvrrolo]3 2-bipyridine

TBDPSDY\ HsC e,
LN N O CH3
DR :ﬁCHg,
7N 0T,
AT 1))
teri-Butyl 5-(3-({fer-butyldiphenylsilyDoxv)azetidin-1-v1)-3-isopropyl-2-(4.4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-vi)-1#H-pyrrolof3,2-blpyridine-1-carboxylate {1.64 g,

(9]

2.36 mmol} was heated neat at 165 °C in a vial with a pressure-relief septum-tined cap
and a stir bar under an atmosphere of nitrogen with a line of nitrogen gas. The reaction
mixture was heated for a two hours, sat at room temperature overnight, and then was
heated for another hour for a total of three hours of neat heating at 165 °C. Upon
completion, the reaction mixture was dissolved in DCM and concentrated fo obtain 5-(3-
10 {{(tert-butyldiphenyisilyl) oxyjazetidin-1-v1}-3-1sopropyl-2-(4,4,5 . 5-tetramethyl-1,3,2~
dioxaborolan-2-yi}-14-pyrrolof 3. 2-bipyridine (1.40 g, 2.35 mmol, 100 % vield) as a light
brown foam. Note: observed partial conversion to the corresponding boronic acid on
LCMS, although NMR mdicated that the product was purely the compound. Boronic
acid LOCMS retention time 0.98 [TS]. Boromic acid MS (E+) w/z: 514.1 (M+H). Product
characterization: LCMS retention time 1.07 [TS]. MS (E+) m/z: 596.1 (M+H). 'H NMR
{499 MHz, CHLOROFORM-d) & 8.04 (s, 1H), 7.69-7.63 (m, 4H), 7.46-7.37 (m, TH),
6.27 (d, /=8.8 Hz, 1H), 4.80-4 70 {m, 1H), 413 (dd. J=8.7, 6.4 Hz, 2H), 3.95 {dd, /=8.7,
5.2 Hz, 2H), 3.64 (spt, J=7.0 Hz, 1H), 1.50 (d. J=7.0 Hz, 6H), 1.35 (s, 12H), 1.07 (s, 9H).

[
(i

20 Intermediate 39F. 6-(5-(3-({fer-bulyldiphenyisilyDoxyazetidin-1-y1}-3-1sopropyl-1 H-

pvirolof3,2-blpyndin-2-vi)-7, 8-dimethyi-{1.2 4]tnazolo|1,5-ajpyvrnidine

HiC
TBDPSOL_ FNCHy
LN N NS
L
LN =
H

HeC  CHs (39
To a mixture of 5-{3-((rert-butyldiphenylsilybhoxy jazetidin-1-y1}-3-isopropyl-2-

(4,4,3,5-tetramethyi-1,3.2-dioxaborolan-2-vi}- 1 H-pyrrolo|3,2-bipyridine {500 mg, 0.839

25 mmol), 6-bromo-7, 8-dimethyi-[1,2 4 jirtarolo] 1, 5-alpyridine (209 mg, .923 mmol}, and

2 generation XPhos precatalvst {33.0 mg, 0.042 mmol) in 1,4-dioxane (6 mL) was
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added aqueous KaPO4 (2M, 1.26 mL, 2.52 mmol). The biphasic mixture was degassed
with nitrogen gas for 10 min. The reaction vial was sealed with a pressure-rehief septum-
lined cap and stirred at 70 °C for 1.5 hours. Upon completion, the reaction nuxture was

cooled to room temperature, concentrated, and suspended in DCM for purification by

Wh

silica gel column chromatography on a Teledyne Isco instrument eluting with Hex/FiQAc
0-100% to afford 6-(5-(3-((rert-butyldiphenylsityDoxy yazetidin- 1-vl)-3~isopropyl-1 H4-
pyrrolof3,2-blpyndin-2-vi)-7 8-dimethvl-{1,2 4 {triazolo] 1 5-ajpynidine (355 mg, (0.577
mmaol, 68.8 % yield). LCMS retention time 0.99 [TS]. MS (E+) m/z: 615.2 (M+H).

10 Intermediate 39G: 1-(2-(7,8-dimethyl-{1,2,4 ltriazolo[1,5-alpyridin-6-y1)-3~isopropyl-1 H-

pvrrolof3,2-blpynidin-3-yhazetidin-3-ol

HeC  CHs (390
To a stirred solution of 6-(3-(3-{{fers-butyldiphenylsilyljoxv)yazetidin-1-y1)-3-

wsopropyl-1H-pyrrolo] 3,2-blpyridin-2-y1)-7 8-dimethyi-[ 1,2 4ltriazolo| 1, S-afpyridine

15 (3535 mg, 0.577 mmol) m THF (3.8 mL) was added TBAF (0.69 mL, 0.69 munol). The
reaction mixture was stirred at room temperature for 1 hour. Upon completion, the
reaction mixture was concentrated directly, taken up in DCM, and purified by silica gel
columm chromatography on a Teledyne Isco imstrument eluting with 0-100% Hex/EtOAc
to afford 1-{2-(7 8-dimethyl-{ 1.2 4}triazolo{1,5-alpyridin-6-yi}-3-isopropyl-14-

20 pyirolo]3.2-bipyvndin-S-vhazetidin-3-ol (195 mg, ¢.518 mmol, 90 % vield). LTMS
retention time 0.59 TS MS (E") w/z: 3771 (M+H).

Intermediate 39H: 1-{2-(7.8-dimethyl-{1,2,4|triazolo|1,5-alpyridin-6-y1)-3-isopropyl-1H-

pvrrolol3,2-bipyridin-3-yljazetidin-3-v1 methanesulfonate




Wh
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To astirred solution of 1-(2-(7,8-dimethvi-{1,2.4{triazolo|1,5-a]pyridin-6-yi}-3-
isopropyl-1H-pyrrolo]3,2-blpyridin-3-yhHazetidin-3-0l (190 mg, 0.505 mmol) in THF (10
mb) at 25 °C was added EGN (176 pl, 1.26 mmol) and MsCl (43.3 ul, 0.555 mmol)
sequentially. The reaction mixture was stirred for 2 hours at room temperature, and then
another aliquot each of EtsN (176 ul, 1.26 mmol) and MsCl (43.3 pl, $.555 mmol) were
added. Upon addition of these aliquots, the reaction reached completion quickly. The
reaction was quenched by the addition of water and DUM. The lavers were separated,
and the aqueous layer was extracted with DCM. The combined organic fayer was dried
over sodium sulfate, filiered, and concentrated to afford 1-(2-(7.8-dimnethyl-

[1.2 41tnazolofl,5-alpyndin-6-vi}-3-isopropyl-1 H-pyrrolof 3.2-bpyndin-3-vDazetidin-3-
vi methanesulfonate (219 mg, 0.482 mmol, 95 % yield. LCMS retention time 0.64 { T8},
MS (E+) m/z: 455.1 (M+H). 'H NMR (499 MHz, CHLOROFORM-d)  8.55 (br s, 1H).
R.35 (s, 1H), 8.28 (s, 1H), 7.56 (4. J=8.7 Hz, 1H), 6.32 (d, J=8.7 Hz, 1H), 5.42 (it, J=6.4.
4.5 Hz, 1H), 4.47-4.40 (m, 2H), 4.19 (dd, J=10.3, 4.6 Hz, 2H), 3.08 (s, 3H), 2.87 (spt,
J=6.9 Hz, 1H), 2.56 (s, 3H), 2.12 (s, 3H), 1.39 (d, J=6.8 Hz, 6H).

Example 39;

A solution of 1-{2-(7 8-dimethyl-{1.2 4}iriazolof 1,5-a]|pyridin-6-yI-3-isopropvl-
IH-pyrrolo{3,2-bipynidin-3-yiazetidin-3-yi methanesulfonate (22 mg, 0.048 mmol), EtsN
(0.034 mL, 0.242 mmol) and morpholine (0.013 mL, 0.145 mmol) in BMF (1 mL) was
heated to 80 °C with stirring for 2.5 hours and the reaction was cooled to room
temperature. Another aliquot of morpholine (0.050 mL, 0.574 mmol) was added, and the
reaction was heated to 100 °C for 20 hours. Upon completion, the reaction was diluted
with DMF and purified via preparative LC/MS with the following conditions: Columm:
XBridge C18, 19 x 200 mm, 5-um particles; Mobile Phase A: 5:95 acetonitrile: water
with 10-mM ammonium acetate; Mobtle Phase B: 95:5 acetonitrile: water with 10-mM
ammontum acetate; Gradient: 19-59% B over 20 munutes, then a 4-munuie hold at 100%
B; Flow: 20 mL/min. The fractions containing the product were combined and dried via
centrifugal evaporation to give 4-{1-(2-(7.8-dimethyi-{1,2 4|triazolo| 1.5-aipyridin-6-y1}-
3-isopropyl-1H-pyrrolo]3,2-blpyridin-5-yDazetidin-3-yymorpholine (5.3 mg, 0.011
mmol, 23 % vield). LCMS retention time 0.77 [QC-ACN-TFA-XB] MS (E+) m/z; 446.1
(M+H). 'H NMR (500 MHz, DMSO-ds) § 10.85 (s, 1H). 8.76 (5. 1H), 8.47 (s, 1H), 7.52
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(d, J=8.6 Hz, 1H), 6.28 (d, J=8.7 Hz, 1H), 3.99 (br t, J=7.2 Hz, 2H), 3.73 (br t, /=6.4 Hz,
2H). 3.64-3.54 (m, 4H), 3.27-3.18 (m. 1H), 2.80 (dt, J=13.7, 6.9 Hz, 1H), 2.58 (s, 3H),
2.35 (brs, 4H), 2.15 (s, 3H), 1.35 (br d, J=6.4 Hz, 6H)

Wh

EXAMPLE 96
6-(3-1sopropyi-5-(4-methvipiperazin-1-vi)-1 A~pyrrolof 3, 2-blpvridin-2-vH-7, 8-dimethy -

[1.2,4razolof1,5-a]pyridine

HiC  CHs (96)
6-(3-1sopropyl-3-{piperazin-1-y1}-1H-pyrrolo] 3.2-blpyridin-2-y1}-7, 8-dimethyl-

16 {1.2.4]triazolo|1.5-ajpyridine, TFA (18.93 mg, (.0376 mmol) and EGN (0.1 mL, 6.717
mmol) were mixed in DMF (1 b} at room temperature. Formaldehvde (37 wi% in
water, 25 ul., 0.336 mmol) was added to the reaction vial followed by sodium
triacetoxyborohydride (36 mg, 0.170 mmol). After 1 hour, the reaction was quenched by
the addition of water, aqueous 1.5 M K:HPQO4 solution, and DCM. The organic laver was

15 separated. concentrated, taken up in methanol and purified via preparative LC/MS with
the following conditions: Columit: XBridge €18, 200 mm x 19 nun, 5-pm particles:
Mobile Phase A: 5:95 acetonitrile: water with 10-mM ammonium acetate; Mobile Phase
B: 95:5 acetonttrile: water with 10-mM ammonium acetate; Gradient: a O-munute hold at
15% B, 15-33% B over 19 minutes. then a 5-minute hold at 100% B; Flow Rate: 20

20 mbl/min; Column Temperature: 25 {. Fraction collection was triggered by UV signals.
The fractions containing the product were combined and dned via centrifugal evaporation
to afford 6~(3-isopropyl-3-(4-methvipiperazin-1-y - 1H-pyrrolo| 3, 2-blpyridin-2-y1)-7.8-
dimethvi-{1,2 4ltriazolo{ 1, S-ajpyvridine (13.9 mg, 0.033 mmol, 88 % vield). LUCMS
retention time 1.31 min [QC-ACN-AA-XB]. MS (E') m/z: 4043 (M+H). Select NMR

25 peaks: 'H NMR (500 MHz, DMSO-ds) § 10.91 (s, 1H), 8.71 (s, 1H), 8.45 (s, 1HD), 7.59 (4,
J=8.9 Hz. 1H), 6.80 (d, J=8.9 Hz, 1H), 2.84-2.73 (m. 1H). 2.59 (br s, 3H), 2.57 (s, 3H),
2.14 (s, 3H), 1.35 (br d, J=6.7 Hz, 6H).
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EXAMPLE 105
F-€4-2~(7 8-dimethyi-[1,2 4]inazolo] 1, 5-a]pyridin-6-v1)-3-isopropyl-1 H-pyrrolof3,2-b}
pvridin-3-yDpiperazin-1-vi}-2-rmethyipropan-2-ol
HaC

CHs (105)

(93}

6-(3~1sopropyl-5-(piperazin-1-y)-1H-pyrrolo| 3, 2-blpyridin-2-y1)-7 &-dimethyl-
{1,2.4triazolof1,5-ajpyndine, TFA {(18.93 mg, 0.0376 mmol} and potassium carbonate
(27 mg, 0.195 mmol} were mixed i ethanol (1 mL). 2.2-dimethyloxirane {24 mg, 0.333
nunol} was added to the reaction mixture. The reaction vessel was sealed and heated fo
80 °C with stirring for 3 hours. Upon completion, the reaction nuxture was cooled to
10 room temperature, filtered, concentrated, taken up in DMSO and purified via preparative
LC/MS with the following conditions: Colomm: XBridge C18, 200 mm < 19 mm, S-pm
particles; Mobile Phase A: 5:95 acetonitrile: water with 10-mM ammonium acetate;
Mobile Phase B: 95:5 acetonitrile: water with 10-mM ammonium acetate; Gradient: a (-
minute hold at 27% B, 27-67% B over 20 minutes, then a 4-munute hold at 100% B; Flow
15 Rate: 20 mL/min; Colunmn Temperature: 25 €. Fraction collection was iriggered by MS
and UV signals. The fractions containing the product were combined and dried via
centrifugal evaporation to afford 1-(4-C2-(7,8-dimethyl-} 1.2 4 iriazolo|1,5-alpyridin-6-
yv1}-3-isopropyl-1 H-pyrrolo]3,2-blpyridin-3-yDpiperazin-1-y1}-2-methylpropan-2-0l (9.9
mg, 0.021 mmol, 37.0 % yield). LCMS retention time 1.92 [QC-ACN-AA-XB]. MS
20 (EYYm/z: 461.9 (M+H). 'H NMR (500 MHz, DM80-de) 8 10.81 (s, 1H), 8.72 (s, 1),
84545, 1H), 7.53(d, /=89 Hz, 1H), 672 (d, /=89 Hz, 1H}, 3.54-3.38 (m, 4H), 2.82-2.72
(m, 1H), 2.66 (br s, 4H), 2.57 {s. 3H), 2.26 (s, 2H), 2.16 (s, 3H), 1.36 (br d, J/=6.7 Hz,
6H), 1.12 (s, 6H).

25 EXAMPLE 164

1-{2-(7 8-dimethyl-{1,2, 4 {triazolo1, 5-alpyridin-6-y1)-3-isopropyl-1H-pyrrolof3,2-

bipyridin-S-y}-N-{oxetan-3-vDpyrrolidin-3-amine
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HaC o CHs (164)
Intermediate 164A: 5-bromo-3-1sopropyi-2-(4.4.5 5-tetramethvi-1,3,2-dioxaborolan-2-

vi¥-1H-pyrrolo{3,2-blpyridine

H
(164A)

A solution containing ferf-butyl S-bromo-3-isopropyvl-1 H-pyrrolo[3.2-blpyridine-
I-carboxylate (3.00 g, 8.84 mmol) and 2-isopropoxy-4,4,3, 5-tetramethvi-1,3,2-
diosaborolane (2.71 mL, 13.27 munol) i dry THF (30 mL) under a nitrogen atmosphere
was cooled inn a dry ice/acetone bath at -78 °C and treated with LDA M in THF) (5.53
mb., 11.05 numnol}. The mixture was stirred at -78 °C for 30 munutes and allowed to warm
10 -30 °C over | hour and stirred at -30 °C for 30 mimutes. The reaction was treated with
1.5 M aqueous KHzPO4 solulion, water, and BCM. The layers were separaied and the
organic layer was dried over anhvdrous sodium sulfate, filtered and concentrated. The
crude product was purnified by silica gel chromatography to afford fers-butyl 5-bromo-3-
isopropyl-2-{4,4,5, S-tetramethyi-1,3,2~dioxaborolan-2-y 1}~ T H-pyrrolo]3,2-bipyridine-1-
carboxylate. LCMS retention time 1.32 min [Method AL MS m/z 4651 (M+H)., This
material was transferred to a 40 mil. tall vial, which was capped and flushed with nitrogen
gas. The reaction mixture was stirred and heated at 160 °C for 1.5 hours and 5-bromo-3-
isopropyl-2-(4.4,5, S-tetramethyi-1.3,2~dioxaborolan-2-y1)- L H-pyrrolof3,2-blpyridine (2.1
g, 5.75 mmol, 65% vield) was obtained as a vellow solid. Note: material converted to the
free boronic acid on LCMS and was observed as such: LCMS retention tirne 0.85 mun

[Method A]l. MS nv'z: 282.9/284.9 (M+H/M+2)+H).

Intermediate 1648 feri-butyl 5-bromo-2-(7, 8-dimethvi-{1,2 4]triazolo]1,5-ajpvndin-6-

y13-3-isopropvl-1H-pyrrolof3,2-blpvridine-1-carboxylaie

136

PCT/US2018/065908



WO 2019/125977 PCT/US2018/065908

]

Boc H3C  CHs (164B)
In a 40 mL reaction vial was added 5-bromo-3-isopropyl-2-(4.4,5 5-tetramethvl-
1.3,2-dioxaborolan-2-v1}-1 H-pyrrolo|3,2-bipyridine (1.500 g, 4.11 mmol}, 6-bromo-7 8-

dimethyl-{1,2,41triazolof 1. 5-alpyridine (1. 14 g, 4.90 ramol)}, and 2nd generation XPhos

(93}

precatalyst (0.162 g, 0.205 nunol) and THF (20 mL}. The reaction vial was sealed and
pump/purged three times with nitrogen gas. Potassium phosphate, tribasic (6.16 mi.,
12.33 mimol} was added and the reaction mixture was heated to 65 °C for 1 hour. The
mixture was diluted with ethyl acetate and washed with water, then brine and dried over
anhvdrous sodium sulfate. The solids were filtered off and the filtrate was concentrated.
10 Tothis was added THF (20 mL), a crystal of DMAP and BOC-anhydride (0.954 mL, 4.11
nmmol}. The reaction mixture was stirred for 18 hours and was concenirated under a
stream of nitrogen gas. The residue was purified by silica gel chromatography to afford
teri-butyl 5-bromo-2-(7,8~-dimethyl-[ 1,2, 4{triazolo{ 1, 5-ajpyridin-6-y1)-3-1sopropyl-14-
pyrrolof3,2-b] pynidine-1-carboxylate (2.1 g, 5.75 mmol, 65% vield) as a tan sohd.

LCMS retention time 1.22 min [Method A]. MS m/z: 486.2 (M+H).

-
(93}

Intermediate 164C: 1-(2-(7 8-dimethyl-[1.2 4]tnazolof1,5~alpyndm-6-vi)-3-isopropyvi-

H-pyrrolo{3,2-blpyridin-5-yypvrrolidin-3-one

HaC CHs (1640
20 Inal dram vial was added ferr-butyl 5-bromo-2-(7,8-dimethyl-{ 1,2 4}iriazolof 1,5~
al pyridin-6-v1)}-3-1sopropvi-1 H-pyrrolof3,2-bipyndine-1-carboxylate {(0.150 g, 0.31¢
mmol), 2nd generation RuPhos precatalyst (0.024 g, 0.031 mmol}, 1,4-dioxa-7-
azaspiro]4. dlnonane (0.060 g, 0.464 mmol) and cesium carbonale {0.303 g, ¢.929 mumol}.

The reaction vial was capped with a Teflon-lined cap and pump/purged two times with

[\
(9

nitrogen gas. To this, under nitrogen, was added dioxane (2 mbL) and the reaction vial
137
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was pump/purged three times and was set 1o heat at 100 °C for 18 hours. The reaction
mixture was diluted with ethyl acetate and filtered through Celite. The filtrate was
concentrated and purified by silica gel chromatography to afford ferr-butyl 2-(7,8-
dimethvi-{1,2 4itriazolof 1,5-ajpyridin-6-vi)-3-isopropvi-5-{1 4-dioxa-7-

5 azaspiro{4.4jnonan-7-v1}-1 H-pyrrolof3.2-bpyridine-1-carboxylate as a tan 0il. LCMS
retention fime 1.06 min [Method A]. MS m/z: 533.4 (M+H). To this was added TFA (2
mb} and I drop of water and the reaction mixture was stirred for 6 hours, then was
concentrated under a stream of nitrogen gas. The residue was diluted with 1.5M KHPOu
solution and DCM. The mixture was transferred to a separatory funnel and the layers

10 were separated. The organics were dried over anhydrous sodium sulfate, filtered and
concentrated to afford 1-(2-(7 8-dimethyl-{ 1,2, 4Hriazolo] 1, S-alpyridin-G-y1)-3-isopropyl-
LH-pyrrolol3,2-blpyridin-5-yDpyrrolidin-3-one (50 mg, 0.206 nwnol, 42% vield) as a

brownish solid. LCMS retention time 0.79 min [Method A]. MS nvz: 389.3 (M+H).

15 Example 164
In a1 dram vial was added 1-{2~(7 8-dimethyi-[1,2 4]triazolof1,5-a]pynidin-6-vi)-
3-1isopropyl-1H-pyrrolo]3.2-blpyridin-5-yUpyrrolidin-3-one (0.025 g, 0.064 mmol), DCM
(1 ml} and oxetan-3-amine (0.014 g, 0.193 mmol). The reaction muxture was stirred for
4 hours at 25 °C, then sodium triacetoxyborohydride (0.041 g, 0.193 mmol) was added.
20 The reaction mixture was stirred for 12 hours at the same temperature. The sample was
concentrated, diluted with DMF, filtered and was purified via preparative LC/MS with the
following conditions: Column: XBridge C18, 19 x 200 mm, 5-ym particles; Mobile Phase
A 5:95 acetonitrile: water with 10-mM ammonium acetate; Mobile Phase B: 95:5
acetontirile: waler with 10-mM ammontum acetate; Gradient: 10-50% B over 24 munutes,
25 then a S-minute hold at 100% B; Flow: 20 mlL/min. Fractions containing the product
were combined and dried via centrifugal evaporation to afford 1-(2-(7 &-dimethyi-
{1,2.4triazolofl,5-a)pyndin-6-vi}-3-isopropyi-1H-pyrrolo}3,2-bipyndin-S-vi}-N-{oxetan-
3-yDpyrrolidin-3-amine as a racemic mixture (6.7 mg, 0.0150 mmol, 23% yield), mv/z
(446.4, M+H). Retention time, | 450 mun using LCMS Column: Waters Acquity UPLC
30 BEH C18. 2.1 x 50 mm, 1.7 um particles; Mobile Phase A: 5:95 acetonitrile: water with

10 mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10 mM.
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EXAMPLE 368
2-{(4-(2-(7 8-dimethvi-| 1,2, 4]tnazolo] 1, 5-alpyridin-6-y1)-3-isopropy - 1 H-pyrrolo]3,2-
bipyridin-S-vieyclohexyD{methyamino)-N N-dimethylacetamide
CHs

0
HiCup AN

}
CHs

5 HiG  CHa (368)
Intermediate 368A: 4-(2-(7 8-dimethvi-{ 1,2 4{triazolo} 1, 5-ajpyridin-6-vi}-3-isopropyl-

LH-pyrrolo]3,2-blpyridin-3-vi}-N-methyvicyclohexanamine

HC  CHs (3684)
4-(2-(7 8-dimethyi-{ 1,2, 4]triazolo] 1,5-alpyridin-6-y 1 3-3-isopropyl-1 H-pyrrolof 3,2~
10 b} pvndin-S-yheyclohexan-1-one (0.015 g, 0.037 mmel) and methylamine in THF (0.093
mb., 0.187 mumol) were nuxed in DMF (1 mL} and AcOH (6.42 pL, 0.112 mmol}. To this
was added sodium triacetoxyborohydride ((.040 g, 0.187 mumol}. The reaction mixture
was stirred for 12 hours. The reaction was quenched via addition of 1.5M KHPO4.

Fthyl acetate was added and the mixture was extracted three times (3 x 50 mL). The

-
(93}

organics were combined, washed with saturated Na(l solution, dried over anhvdrous
sodium sulfate, filtered and concentrated 1o obtain Intermediate 368A. Intermediate
368 A was separated into cis/trans 1somers according to the conditions below.
Alternatively, crude Intermediate 368 A could be carried forward as a cis/trans mixture for
further derivatization and subsequent separation to afford the individual derivatized

20 isomers.

Fxample 367 (Isomer 1} and Example 369 (Isomer 2}
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HN HaC

O L0
No A o N
T T ™l =i
Al N\

e ey (367 CHz (369)
Intermediate 368 A was purified and separated into the cis and trans isomers via
preparative LT/MS with the following conditions: Column: XBridge €18, 19 x 200 mm,
S-um particles; Mobile Phase A: 5:95 acetonitrile: water with 10-maM amomontum acetale;
53 Mohile Phase B: 955 acetonutrile: water with 10-mM anunonium acetats; Gradient: 10-
50% B over 20 minutes, then a 4-mimute hold at 100% B; Flow: 20 mL/min. Fractions
contaiming the individual isomers were dried via centrifugal evaporation to afford the
following:
Example 367 Isomer 1: 4-(2-(7,8-dimethvi-[1,2 4[intazolof 1,5-ajpyridin-6-y1}-3-
16 isopropyi-1H-pyrrolo{3,2-blpvridin-5-v1}-N-methylcyclohexanamine (4.3 mg, 0.00970
mmol, 26% vield), mv/z (417.2, M+H). Retention time, 1.204 min [Method C]. 'HNMR
(500 MHz, DMSO-de) & 11.16-10.99 (m, 1H}, 8.79 (s, 1H), 8.48 (s, 1H), 7.62 (d, /=8.2
Hz, 1H), 7.07 {d, /=82 Hz, 1H}, 3.18 (s, 1H}, 2.90 {brs, ZH}, 2.71 (br s, 1H), 2.60 (s,
2H), 2.55 €s, 1H), 2.32€s, 2H), 2.18 (s, 2H), 2.06 {(br d, J=14.3 Hz, 1H), 1.86 (br s, 2H),
15 1.81-1.72 (m, 1H), 1.65 (brs, 2H), 1.56-1.47 (m, 1H), 1.40 (br d, /=6.7 Hz, 4H), 1.24 (s,
3H), 1.00 (d, /=64 Hz, 1H), 0.86 (brt, J/=6.7 Hz, 1H).

Example 369 Isomer 2 4-(2-(7,8-dimethyi-{1,2,4}inarolof1,5-a]pyridin-6-y1)-3-
1sopropyl-1H-pyrrolo]3,2-blpyridin-S-v1}-N-methylcy clohexanamine (2.4 mg, 0.00376
mmol, 119% yield), m/z (417.2, M+H). Retention time, 1.323 min [Method C]. 'TH NMR

20 (300 MHz, DMSO-de) 5 11.19-11.01 (m, 1H), 8.78 {s. 1H), 8.48 (s, 1H), 7.60 (d, /=82
He, 1H), 7.01 {br d, /=85 Hz, 1H), 2.96-2.83 (m, 1H), 2.72 {br t, /=11.9 Hz, 1H}, 2.60 (s,
3H), 239 (s, 3H), 2.18 (s, 2H), 2.11-1.92 (m, 4H), 1.83 (brs, 3H), 1.75-1.38 (m, 2H),
1.40 (br d, /=6.7 Hz, 6H), 1.34-1.20 (m, 2H).

25 Example 368:

To a1 dram vial was added Intermediate 3683, 4-(2-(7 8-dimethyl-
{1,2.4ltriazolof 1, 5-a]pyridin-6-vi}-3-isopropyl-1H-pyrrolof3,2-blpyndin-5-y -~
methylcyelohexanamine (0.020 g, 0.048 mmol), DCM (I mL) and DBU (0.025 mL,
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0.164 mmol}). The material went into solution and 2-chloro-N, N-dimethylacetamide
{0.018 g, 0.144 mmol} was added. The reaction mixture was stirred at 25 °C for 18 hours.
The muxture was then concentrated under a steam of nitrogen gas, was diluted with
90:10:0.1 acetoniirile waier TF A, filtered and was purified via preparative LO/MS with
the following conditions: Column: XBridge C18, 19 x 200 mm, 5-pm particles; Mohile
Phase A: 5:95 acetoniinile: water with 10-mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10-mM ammonium acetate; Gradient: 10-30% B over 24 minutes,
then a S-mimute hold at 100% B; Flow: 20 mL/min. Fractions containing the product
were combined and dried via centrifugal evaporation to afford 2-({(4-(2-(7,8~-dimethyl-
{1,2.4{triazolo]1.5-ajpyridin-6-vi}-3-isopropyl-1H-pyrrolo{3,2-bipyndin-5-
vheyclohexyD{methy Damino}-N, N-dimethylacetamide as a single cyclohexyl isomer (0.9
mg, 0.00160 mmol, 3.3% yield), nwv/z (502.3, M+H). Retention time, 1.249 man using
LOMS Column: Waters Acquity UPLC BEH C18, 2.1 x 530 mmy, 1.7 um particles; Mobile
Phase A: 5:95 acetoniirile: water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: waler with 10 mM. H NMR (500 MHz, DMSO-ds) 6 11.23-11.03 (m, 1H),
R.81 (s, 1), 8.49 (s, 1H), 7.67-7.50 (m. 1H), 7.00 (d, J=8.3 Hz, 1H), 3.06 (s, 2F), 2.93-
2.79 (m, 4H). 2.77-2.66 (m, 2H), 2.60 (s, 4H), 2.23 (s, 3H), 2.18 (s, 3H), 1.99 (br d,
J=12.6 Hz, 2H), 1.89 (br s, 2H). 1.66 (br d. J=11.9 Hz, 3H), 1.50-1.35 (m. 9H).

EXAMPLE 424 AND EXAMPLE 430

N-(4-{2-(7 8-dimethvi-{1,2 4{triazolo} 1, 5-alpvridin-6-y1)-3-isopropyl-1 H-pyrrolo|3,2-b}

pyridin-5-vhcyvclohexyl)-V-methyloxetan-3-amne

0\.!

HC My (424) THC ey 430
Intermediate 368A, 4-(2-(7 8-dimethyi-[1,2 4}inazolo] 1, 5-alpyridin-6-y1}-3-
isopropyl-1H-pyvrrolo]3,2-blpyridin-5-y1}-N-methylcyclohexananmune (0.025 g, 0.060
mimol} and oxetan-3-one (8.65 mg, 0.120 mmol) were mixed in DCM (1 mL}. To this
was added AcOH (0.344 pL, 6.00 umol) and sodiom triacetoxyborohydride (0.038 g,

(. 180 munoly. The mixture was stirved for 2 hours at 25 °C then was quenched via
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addition of 1.5M KoHPO4 solution. Additional DCM was added and the contents were
transferred {0 a separatory fimnel and the layers were separated. The combined organics
were washed with a saturated NaC(l solution, dried over anhydrous sodium sulfate,
filtered, concentrated and puritied via preparative LC/MS with the following conditions:
Column: XBridge C18, 19 x 200 mm, 5-pm particles; Mobile Phase A: 5:95 acetonitrile:
water with 10-mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10-
mM ammonium acetate; Gradient: 10-50% B over 24 minutes, then a 5-minute hold at
100% B: Flow: 20 mL/min. Fractions containing the producis were combined and dried
via centrifugal evaporation to afford the following resolved products:

Example 424 somer 1: N-{(4-2-(7 &-dimethvi-[1,2.4{triazolo] | .5-ajpyridin-6-v1i}-
3-isopropyl-1h-pyvrrolo] 3.2-bipyridin-5-ylicy clohexyl)-N-methyloxetan-3-amine (2.5 mg,
0.00519 mmol, 7% vield), m/z (473.2, Mi+H). Retention time, 1.384 min [Method C]. 'H
NMR (500 MHz, DMSO-de) 5 11.08 (s. 1H). 8.78 (s. 1H). 848 (s, 1H). 7.60 (br d, J=8.2
Hz, 1H), 7.00 (br d, /=8.2 Hz, 1H), 4.52 (br d, J=6.7 Hz, 4H), 4.04-3.90 {m, 1H), 3.18 (br
s, 2, 2.95-2.84 (m, 1H), 2.68 (brs, 1H), 2.60 (s, 3H), 2.45-2.32 (m, 1H), 2.18 (s, 6H),
1.97 (brd, J=11.3 Hz, 2H), 1.75 (br d, J=11.6 Hz, 2H), 1.64 (br d. J=12.8 Hz, 2H), 1.40
(brd, J=6.7 Hz, 8H).

Example 430: Isomer 2. N-(4-(2-(7 8-dimethvi-{1,2 4{tnazolo]| 5-ajpvridin-6-vi)-

3-isopropyl-1H-pyrrolo]3,2-blpyridin-5-yijcyclohexyl-NV-methyloxetan-3-amine (6.8 mg,
0.0140 mmol, 18% vield), m/z (473.3, M+H}. Retention time, 1.537 min [Method CJ.
'H NMR (500 MHz, DMSO-ds) 8 11.10 (s, 1H). 8.82 (s, 1H). 7.96 (5. 1H). 7.63 (d, ./=8.2
Hz, 1H), 7.08 {d, /=8.2 Hz, 1H). 4 48 {quin, /=6.3 Hz, 4H), 3.95-3.81 {m, 1H), 3.10 (br s,
T, 2.90 (s. 2H), 2.61 {s. 2H), 2.41-2.16 (m, 6H), 2.07 (s, 3H), 1.90 (br s, 2H), 1.74 (br s,
3H), 1.45 (brd. J=7.0 Hz, 7H).

EXAMPLE 438

6-{{( 11, 4r3-(4-(2-(7 8-dimethyl-{ 1,2 4}triazolo] 1, S-alpyridin-6-y 1 }-3-isopropy - 1 H-

pyvrrolo]3.2-bjpvridin-3-ylicyclohexvi)-2-thia-6-azaspiro{ 3. 3theptane 2,2-dioxide
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H HLC CHa (438)

Intermediate 438A: 2-thia-6-azaspiro{3.3theptane 2,2-dioxide hvdrochloride

HC HN<>~<>S§O
O (438A)

Intermediate 438B: 6-tosyi-2Z-oxa-6-azaspirof 3.3 theptane

TS—N<><>O o
5 (438B)

To a solution of EtOH (500 mL) and 3-bromo-2,2-bistbromomethyDpropan-1-ol
(14.00 g, 43.1 mmol} was added 4-methylbenzenesulfonamide (16.23 g, 95 mmol) at 25
°C and the reaction mixture was refluxed for 20 h. The solvent was removed by
evaporation and to this was added 100 mL of an 8% NaOH solution. The suspension was
16 stirred for another 2 hours, filtered and the vellow filter cake was rinsed with water and
dried overnight through air to give 6-tosvl-2-oxa~-G-azaspiro| 3. 3Theptane (9.05 g, 35.7
mmol, 83 % vield) as a ight vellow solid. LCMS retention timne 0.72 min [Method A]

MS m/z: 2543 (M+H).

15 Intermediate 438C: (3~(bromomethyl}-1-tosylazetidin-3-vl) methanol

TS“"Ni><jQH o
Br (4380)

To asuspension of 6-losyl-2-oxa-6-azaspiro]3.3 theptane (10.50 g, 41.5 mmol} in
diethyl ether (300 mL} at O °C was added a solution of hydrobromic acid in acetic acid
{(7.16 mL, 43.5 mmwol) in 20 mL of ether, dropwise. The resulting solufion was stirred at
20 0 °C for 2 hours, then 1N WNaOH was added to pH = 8. The phases were separated and the
aqueous phase was exiracted with ethvl acetate (3 x 150 mL). The combined organics
were dried over anhvdrous sodium sulfate, filtered, and concentrated in vacuo to afford
the (3-(bromomethyvi}-1-tosylazetidin-3-vmethanol (13.5 g, 36.4 mumol, 88 % vield) as a

solid. LCMS retention time 0. %0 mun {Method A} MS nvz: 336.2 (M+H)
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Intermediate 438D 3,3-bis(bromomethy!}-1-tosvlazetidine

-Br (438D)

In a 500 mi round bottom flask {3-(bromomethyi)-1-tosylazetidin-3-v1} methanol
{14.44 g, 38.9 mmol} was dissolved in BDCM (250 mL) and carbon tetrabromide (21.93 g,
66.1 omol) was added. The solution was cooled n an ice bath and triphenyiphosphine
(17.34 g, 66.1 ramol) was added 10 one portion. The resulting maxture was stirred at 0 °C
for 2 hours, then warmed to 25 °C and stirred for 4 hours. Diethyl ether (200 mL) was
added and the resulting yellow precipitate was filtered and discarded. The filtrate was
concentrated under reduced pressure and purified by silica gel chromatography to afford
3.3-bis{broroomethyl)-1-tosylazetidine (11 g, 27.7 nunol, 71.2 % vield) as a white solid.

LCMS retention fime 0.99 min [Method A]. MS m/z: 398 1 (M+H)

Intermediate 438E: 6-tosyl-2-thia~6-azaspiro] 3 3heptane

(438E)

To asolution of 3,3-bis(bromomethvi)-1-tosviazetidine (36.0 g, 91 mmoli in a
mixture of acetonitrile (30 mL) and water {5 mb) was added sodium sulfide nonahydrate
(43.5 g, 181 mmol) and the reaction mixture was stirred at 50 °C {or 4 hours. This was
concentrated under reduced pressure and diluted with EtOAc (100 mL) and 1N Na(OH
solution {30 mL}). The phases were separated and the aqueous phase was extracted with
FtOAc (2 x 100 mL). The combined organics were washed with brine, dried over
anhvdrous sodium sulfate, filtered, and concentrated to give 6-tosyl-2-thia-6-
azaspiro]3.3theptane (21.2 g, 79 munol, 87 % vield) as a yellow solid. LCMS retention

time 0.9 nun [Method A} MS nvz: 270.2 (M+H).

Intermediate 438F: 6-tosyl-2-thia-6-azaspiro| 3.3 jheptane 2,2-dioxide

Tsz%S"O
‘ SO (438F)

To a 100 mL round bottom flask was added 6-tosyl-2-thia-6~azaspiro]3.3 theptane

(3.50 g, 12.99 mmol} and DCM (50 mL). The nuxture was cooled to 0 °C and mCPBA
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{8.74 g, 39.0 mmol} was added. The reaction nmixture was warmed to 235 °C and stirred
for 4 hours. The mixture was concentrated, diluted with MeOH (50 ml) and stirred for
30 munutes. The suspension was filtered and the solid was washed with additional MeOH
and dried through air to afford 6-iosyl-2-thia-6-azaspiro]3 3iheptane 2,2-dioxide (3.5 g,
11.61 nunol, 90 % vield) as a white solid. LCMS retention timoe 0.72 man [Method A]

MS m/z: 302.2 (M+H)

Intermediate 438A; 2-thia~-G-azaspiro] 3. 3theptane 2,2-dioxide hydrochlonde

HCH HN’:><>$§O o
O (4384)

It a 250 kb round bottor flask was dissolved 6-tosyl-2-thia-6-
azaspiro3 .3 theptane 2.2-dioxide (0.750 g, 2.489 mmol} in MeOH (30 mL). Fresh
magnesium {0.907 g, 37.3 mmol) was added and the reaction was heated at 50 °C for 16
hours with vigorous stirring. The reaction mixture was then concentrated to near drvness
and the resulting greyish material was suspended in diethyl ether (100 mL). Sodium
sulfate decahydrate (8.02 g, 24.89 mwmol) was added and the slurry was stirred for 1 hour,
then filtered, dried over anhydrous sodium sulfate and filtered. The white solid was
dissolved in BCM (2 mbL) and 4M HCVdioxane {5 mL) was added. A white solid
precipitated out and the suspension was allowed to sit for 30 minutes, then concentrated.
Diethyl ether was added and the suspension was stirred for 30 minutes. The solid was
filtered through a frit and washed with diethy! ether to afford 2-thia-6-
azaspiro{ 3.3 theptane 2.2-dioxide HCH {0.250 g, 1.361 mmol, 54.7 % yield} as a white

sohid.

Example 438:

4-(2-(7 8~dimethvi-[ 1,2, 4]triazolol1,5-alpyridin-6-y1}-3-isopropvi- 1 H-pyrrolof 3,2~
b} pyridin-S-vhcvclohexan-1-one (Intermediate 4D, 0.755 g, 1.880 nmumol), 2-thia-6-
azaspirol3.3theptane 2,2-dioxide hvdrochloride {(0.518 g, 2 .82 mmol) and DBU (0.567
mk, 3.76 mmol) were mixed in DUM (6 mL) with acetic acid {1.076 ul, 0.019 mmol).
The reaction vial was capped. The reaction mixture was stirred overmght at 25 °C. The
volatiies were removed under a stream of nitrogen gas and the residue was diluted with

MeOH (1 mL}). The reaction mixture was cooled to -78 °C and lthium borohydride (2M
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in THF) (2.82 mL, 5.64 mmol) was added drop-wise over 10 minutes. The mixture was
stirred at the same temperature for 1 hour, and then the reaction was quenched by addition
of 1.5 M aqueous KoHPO4. DCM was added and the nuxture was transferred to a
separatory funnel and the lavers were separated. The agueous layer was exiracted with
DCM (3 x 50 mL) and the combined organics were washed with a saturated sodium
chloride solution, dried over anhydrous sodiurn sulfate, filtered and concentrated to afford
1.4 g of crude material. The crude matenal was purified by preparative SFC using the
following conditions: Sample preparation: 1.4 g/ 36 mL MeOH:DCM{4:1), 38.88
mg/mL; Column: Cellulose-4 (3x25cm, Sum, #121391); temperature = 35 °C; flow rate:
200 mi/min; BPR pressure: 100 bars; mobile Phase: COx»/ MeOH:MeCN (1: 11 w 0.1%
NH4OH (45/35); separation program: Stack injection; Injection: 3.5 ml with cycle tirne:
4.2 muns; throughput: 1.9 g/hr; Detector Wavelength: 220 nm. The fractions containing
the product were concentrated and further purified using the following procedure:
Approximately 900 mg of the white solid from SFC purification was dissolved in a
boiling maxture of ethyl acetate:methanol (4:1). The flask was capped and maintaimed at
room temperature for 48 hours. A white solid was filtered off and washed with ethyl
acetate, followed by MeOH. The solid was dried and collected to afford 6-({1r.41)-(4-(2-
(7,8-dimethyl-{1,2, 4}inazolof1,5-alpyndin-6-v1}-3-1sopropyl-1 H-pyrrolof 3,2-blpyridin-3-
vheyclohexyh-2-thia-6-azaspirof 3. 3theptane 2,2-dioxide (0.57 g, 1.070 mmol, 56.9 %
vigld} as a white solid. LCMS retention time 0.56 min [Method A}l MS m/z: 5335
(M+H).

Exploration of reductive anunation conditions in the preparation of Example 438:

Reducing Agent Solvent Temp. *cis © trans - **alcohol ratio
NaBHs DMF 25 °C 8:1:0
NaBH4 DCM 25 °C 8:1:0
NaBHs MeOH -78 °C No Reaction
LiBH4 Me(OH =78 °C F:3:1
LiBH4 #HEDCM/MeOH | 25°C /.78 °C 1:6:1

* Approxumate ratios were obtained via HPLC.
** Alcohol ratio refers to the ketone reduction to the alcohol.
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e Iminium was pre-generated in DCM at 25 °C, The reduction was performed at -78 °C

1 Me(OH.

ALTERNATE SYNTHESIS OF EXAMPLE 438
Intermediate 1A 2-bromo-5-hydrazinylpyridine:

Br M

NH

: 2 (1A)
To asolution of 6-bromopyridin-3-anune (50 g, 289 mmol} in HBr in 47% water

S70mL) at 0 °C in a 5 L multi-neck round bottom flask, was added dropwise a solution
of sodium nitrite (19.94 g, 289 mmol) in water (312.5mb). After Lhourat6°C, a
solution of tin {11} chloride dihydrate {157 g, 694 mmol) in HBr, 47% in water (345 mlb}
is slowly added at 0 °C. After this addition was complete, the reaction nuxture was
allowed to stir for | hour at 0 °C. The solid was collected by filtration and dried for 30
ninutes through air and then washed with diethyi ether (500 mL). Following dryving fo
remove the diethyl ether, 2-bromo-5-hydrazineyipyridine dihydrobromide (63 g, 186
mmol, 64.3 % vield) was collected as a solid. LOMS retention time 0.68 mun [DDS]. MS

m/z: 188.1 (M+H)}.

Intermediate 1B: S-bromo-3-isopropyi-1 H-pyrrolo[3,2-bipyridine
MG
N CH;
Br N

| TN
N
H (1B}

Isovaleraldehyde (23.70 ml., 220 nmwmol) was added to a solution of 2-bromo-5-
hydrazineylpyridine dihyvdrobromide (70 g, 200 mmol} in sulfuric acid (70 mL, 1313
mmaol} in water (630 mL} and the reaction mixiure was stirred for 30 mimites ai room
temperature. The reaction mixture was heated to 110 °C and stured for 18 howrs. The
reaction mixture was diluted with ethyl acetate (Z000 mL) and washed with water (2060
mb}. The separated organic layver was dried over anhydrous sodium sulfate, filiered and
concentrated under reduce pressure to afford 5-bromo-3~isopropyvl-1H-pyirolof3,2-

bipvridine (200 mmol} as brown hquid. Material carried forward without additional
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purification. LCMS retention time 1.64 min {DDS]. MS nvz: 241.1 (M+H}.

Intermediate 1C: tert-butyl 5-bromo-3-isopropyl-1H-pyrrolof3,2-blpvridine-1 ~carboxylate

MG
’ CHg
Br N\
| A\
7 ‘
Boc (1Cy
5 To a solution of 5-bromo-3-isopropyl-1H-pyrrolof3.2-blpyridime (55 g, 193

mmol) i THF (350 ml) at 0 °C was added TEA (42 4 ml., 304 mmol) over 10 manutes
followed by the addition of DMAP (2.360 g, 19.32 mamol). At 0 °C, BOC-anhvdride 30%
m toluene (16.73 g, 23.0 mimol} was added in a single portion and the reaction mixture
was stirred for 1 hour. Another aliquot of Boc-anhvdride (67.3 mL, 290 mmol) was

10 added and the reaction mixture was stirred for 18 hours at 25 °C. Upon completion, the
reaction mixture was concenirated in vacuo and the crude material was purified on silica
gel chromatography to afford rers-butyl 5-bromo-3-isopropyl-1H-pyrrolof3,2-blpyridine-
I-carboxylate (37 g, 104 nunol, 53.6 % yield). LCMS retention time 1.59 min [DDS].
MS m/z: 339.0 (M+H). 'H NMR (400 MHz, DMSO-de) § 8.22 (d, /=85 Hz, 1H), 7.71

15 (s, 1H), 7.52(d, /=85 Hz 1H}, 3.27-3.08 (m, 1H), 1.63 {s, 9H}, 1.32{d, J=7.¢ Hz, 6H}.

Intermediate 4A: ferf-butyl 3-1sopropyl-3-(1 4-dioxaspiro[4.5]dec~-7-en~-8-v1}-1H-

pyrrolol3,2-bipyridine-1-carboxvlate

{(4A)

20 To a 1000 mL sealed tube was added fer#-butyl 5-bromo-3-isopropyl-14-
pvrrolof3,2-bipyridine- i -carboxylate (42 g, 124 mmol)} and 4,4,5,5-tetramethy!-2-{1,4-
dioxaspiro}4.5{dec-7-en-8-v1)-1,3,2-dioxaborolane (34.6 g, 130 mmol) in a mixture of
tetrahydrofuran (360 mL) and water {42 mL). To this was added potassium phosphate
tribasic {52.6 g. 248 mmol) and 2™ generation X-Phos precatalyst (3.90 g, 4.95 mmol.

25  The bi-phasic mixture was degassed with nitrogen gas for 10 minutes and the sealed vial
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was stirred at 70 °C for 12 hours. The reaction mixture was cooled 1o room temperature
and diluted with ethyl acetate and water. The mixture was transferred {0 a separatory
funnel and the lavers were separated. The combined organics were washed with saturated

sodium chloride, dried over anhvdrous sodium sulfate, filtered and concentrated to

Wh

drvness. Further purification was done by silica gel chromatography to afford fers-buiyl
3-1sopropyl-5-(1,4-dioxaspiro{4.5|dec-7T-en-8-y1}-1 H-pvrrolof 3. 2-bipvridine-~ 1 -
carboxylate {39.00 g 98.0 mmol, 79% yield) LOCMS retention time 2.53 min [DDS2Z]
MS m/z: 399.5 (M+H). 'H NMR (400 MHz, DMSO-ds) § 9.08 (d, /=9.0 Hz, 1H), 8.48 (s,
HH), §.41 ¢d, J=9.0 Hz, 1H), 7.50-7.40 (m, 1H), 7.24-7.14 (m, 1H), 4.82 (s, 2H), 475 (s,
10 2H), 4.20 (s. 3H). 3.69-3.59 (m, 1H), 3.36-3.29 (m 1H), 3.17-3.01 (m, 2H). 2.74 (s, 1H).
2.48 (s, 1H). 2.25 (d, J=7.0 Hz, 3H), 2.0% (s, 9H).

Intermediate 4B: ferr-butyl 3-sopropyl-5-(1.4-dioxaspiro{4.5|decan-8-v1}- 1 H-~

pyrrolof3,2-b} pyridine-1-carboxylate

(4B)
To fert-butyl 3-isopropvl-5-(1,4-dioxaspirof4. 5]dec-T-en-8-y 1}~ LH-pyrrolo]3,2-

blpvridine-1-carboxviate (80 g, 201 mmol} in ethy! acetate (800 mL} was added 10% w/w
Pd-C (299 g, 28.1 mmol). The flask was placed under vacuum and pump/purged with
pitrogen gas. Afler evacuation, the vessel was back-filled with hydrogen gas via a

20 hvdrogen filled bladder and the reaction nuxture was allowed to stir for 2-3 howrs. The
vessel was diluted with ethy! acetate and the contents was filtered through tightly packed
Celite. Upon concentration, the crude material was purified by silica gel chromatography
1o afford rerr-butyl 3-isopropyl-5-(1,4-dioxaspiro{4.S]decan-8-v1)- 1 H-pyrrolof3,2-
bipvridine-1-carboxylate (67.00 g, 167.0 mmol, 83% vield) as a vellow oil. LCMS

25 retention time 1.86 min [DDS2]. MS m/z: 401.4 (M+H). 'HNMR (400 MHz, DMSO-
ds) 8 8.22-8.08 (m, 1H), 7.58-7.52 (m, 1H), 7.21-7.13 {m, 1H), 4.01 (d, /=7.0 Hz, 1H),
3.89-3.86 (m, ZH), 3.84 (5, 2H), 2.25-2.18 (m. 2H). 2.18-2.10 (m, 2H), 1.89-1.72 (m, 6H),
1.60 (s, 3H), 1.59-1.53 (m, 1H), 1.32(d, /=7.0 Hz, 4H). 1.23-1.18 (m, 1H), 1.16-1.13 (m.
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TH), 1.18-1.13 (m, 2H), 1.16-1.12 (m, 2H)

Intermediate 4E: fert-butyl 3-isopropyl-5-(1 4-dioxaspurol4.5ldecan-8-v1)-2-(4,4.5,5-

tetramethyl-1,3,2-dioxaborolan-2-v1i-1 H-pvrrolo} 3,2-bjpvridine- 1 -carboxviate

0
.
CHs
CHa

s W A
LB L
N ovCHs

Boc CHs (4E)

W

in 1 L round bottom flask was added ferr-butyl 3-isopropyl-3-(1,4-
dioxaspirof4.5]decan-8-v)-1 H-pyrrolof3,2-bjpvridine~1 ~carboxylate (45 g, 112 momol} in
tetrahvdrofuran (675 mL} under a nitrogen atmosphere. The reaction nixture was cooled
in a dry ice/acetone bath to -78 °C. To this was added siowly LDA (112 mL, 225 mmol}
10 and the mixture was stirred at ~78 °C for 45-50 min. 2-isopropoxy-4,4,5,5-tetramethyl-
1,3,2~-dioxaborolane (34.5 ml., 169 mmol) was added and the reaction mixture was stirred
at the same temperature for 1-2 hours. The reaction was quenched with saturated aqueous
KH2PO4 solution at the same temperature, then water and ethyl acetate were added and

the mixture was transferred {o a separatory furmel. The layers were separated and the

15 combined organics were washed with brine, dried over anhydrous sodium sulfate, filtered
and concentrated. The crude product was further pwrified by silica gel chromatography to
afford reri-buiyl 3-sopropyl-5-(1 4-dioxaspirof4.5decan-8-y1}-2-(4,4,5 5-tetramethyl-
1.3,2~dioxaborolan-2-y1}-LH-pyrrolo[3,2-blpyridine-1-carboxvlate (35.0 g, 66.5 mmol,
60% vield). LCMS retention time 2.05 min [DDS2]. MS nvz: 527.5 (M+H).

20

Intermediate 4C: 3-1sopropvl-3-(1,4~dioxaspirof4.5 |decan-8-y1)-2-(4.4,5 S-tetramethyl-

o]

1,3,2-dioxaborolan-2-y1}-1 H-pyrrolo[3.2-blpyridine

O
<\ } H5C
o CHs

CHa
Z~N o CH;
H CHs 40y

tert-Butyl 3-isopropvi-5-(1 4-dioxaspirof4.5decan-8-y1)-2-(4 4,5 S-tetramethvl-
25 1,3.2-dioxaborolan-2-y1)-1 H-pvrrolo]3,2-bipyridine-i-carboxyvlate (35 g, 66.5 mmol) was
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added to a 500 mL round bottom flask. The reaction mix{ure was pump/purged three
fimes with nitrogen gas and set to heat at 150 °C under a nitrogen atmosphere for 7-8
hours. The reaction mixture was cooled fo room temperature, then 200 mb petroleum
ether was added and distilled completely. The solid was washed with ether and dried for
5 1-2 hours to afford 3-isopropyl-3-(1,4-dioxaspirof4. 5 {decan-8-y1)-2-(4.4,5, S-tetramethyl-
1.3,2~-dioxaborolan-2-y1}- 1 H-pyrrolo]3,2-blpyridine (23.0 g, 34.0 mmol, 81% vieldjas a
yellow solid. LCMS retention time 1.47 min [DDS2]. MS m/z: 427.5 (M+H). 'H NMR
{499 MHz, CHLOROFORM-d) § 8.25 (br 5, 1H), 7.52 (d. J=8.6 Hz, 1H), 7.05 (d, /=8.6
Hz, 1H), 4.03 (1, J=2.6 Hz. 4H), 3.83-3.71 (r, 1H), 2.98-2 86 (m, 1H), 2.13-1.90 (m. 6H).
10 1.79 (brs. 2H). 1.56 (d, J=6.9 Hz. 6H), 1.39 (s, 12H).

Intermediate 4F: 6-(3-1sopropvl-5-(1.4-dioxaspiro{4.5 [decan-8-vi)-1 H-pyrrolo}3.2-
blpyridin-2-y1)-7 8-dimethvi-{1,2. 4 {triazolo| 1. 5-ajpyridine

15 Inal L sealed tube, 3-isopropyvl-5-(1,4-dioxaspirof4.5]decan-8-y13-2-{(4,4,5 5~
tetramethyl-1,3,2-dioxaborolan-2-vi}-1 H-pyrrolof 3,2-bjpvridine (22.5 g, 52 & mmol), and
G-bromo-7 8-dimethyi-{1,2.4]triazolo{1,5-ajpyridine (11.93 g, 52.8 mmol} were dissolved
in tetrahydrofuran (225 mL) and water {(22.5 mL.). Potassium phosphate tribasic {(33.6 g,
158 nuool) was added, then the nuxture was purged with nitrogen gas for 5 minutes. 1,1'-

20 bis{di-tert-butylphosphino)ferrocene palladium dichloride (1.720 g, 2.64 mmol) was
added and the reaction mixture was heated to 70 °C for 2-3 hours. Following cooling to
room temperature, the nuxture was diluted with ethyl acetate and washed with water, then
brine and dried over anhydrous sodium sulfate. The solids were filtered and the filtrate
was concentrated. The residue was forther purified by silica gel chromatography to

25 afford 6~(3-isopropyl-3-(1,4-diosaspirof4. Sidecan-8-y1)-1 H-pyrrolo{3,2-blpyridin-2-y1)-
7.8-dimethyi-[1,2 4}triazolo}1,5-a]pyridine (19.0 g, 42.6 mmol, 81% vield) as an off-
white solid. LCMS retention time 1.70 min [DDS2]. MS m/z 446.6 (M+H). H NMR
(300 MHz, DMSO-de) § 11.04 (s, 1H), 8.80 (s, 1H), 8.48 (s, 1), 7.60 (d, J=8.6 Hz, 1H),
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7.01 (d, J=8.6 Hz, 1H), 3.91 (t, J=2.8 Hz, 4F1), 3.09-3.08 (m, 1H), 2.97-2.74 {m, 2H),
2.60 (s, 3H), 2.18 (s, 3H), 1.97-1.77 (m, SH), 1.75-1.58 (m, 2H), 1.41 (d, J=6.9 Hz, 6H)

Intermediate 4D 4-(2-(7 #-dimethvi-{ 1,2 4ltriazolof 1 .3-alpvridin-6-y1)-3-isopropyvi-1H-

Wh

pvrrolof3,2-bipynidin-3-ylicyclohexan-1-one

HC  CHs (4py
Inal L sealed tube, 6-(3-1sopropyl-5-(1,4-dioxaspirof4.5 |decan-8-y1}-1 H-
pvrrolof 3, 2-blpyndin-2-v)-7, 8-dimethyi-{ 1.2 4tnazolo| 1, 5-alpyvrdine (36 g, 81 mmol}
was mixed in tetrahydrofuran (660 mL). Next, HCI (101 mL, 1212 mmol) was added and
10 the mixture was stirred at room temperature for 18 hours. To the reaction mixtiwe was
added saturated potassium phosphate solution to pH = 8 and ethyl acetaie (500 mL x 2).
The mixture was poured into a separatory funnel and the layers were separated. The
organics were washed with brine, dried over anhvdrous sodium sulfate, filtered and
concentrated. The crude material was treaied with petroleam ether (200 mbL) and stirred
15 for 15 manutes. The filter cake was washed with additional petroleum ether and dned to
afford 4-(2-(7,8-dimethvl-} 1,2 4 Jtriazolo|1,5-a|pyridin-6-v1}-3-isopropvi-1 H-pyrrolo]3.2-
bipvridin-S-vi)evclohexan-1-one (30.0 g, 74.8 mmol, 92% yield} as an off-white solid.
LCMS retention time 1.53 min [DDS2]. MS mvz: 402 4 (M+H). 'H NMR (400 MHz,
DMSO-de) 6 11.12-10.98 (m, 1H), 8.78 (s, 1H), 8.47 (s, 1H), 7.58 (d, /=8.5 Hz, 1H), 6.98
20 (d, J=8.5 Hyz, 1H), 4.31 (s, 4H), 2.97-2.81 (m, 1H), 2.59 (s, 2H). 2.17 (s, 3H). 2.13-2.00
(m, 1H), 1.97-1.76 (m, 4H), 1.72-1.53 (m, 2H), 1.39 (d, J=6.5 Hz, 3H), 1.18-0.98 (m, 2H)

Example 438:
To a2 L round bottom flask was added 4-(2-(7 8-dimethyvi-{1,2. 4iriazolo{1,5-a}
25 pyndin-6-yi)}-3-isopropvi-1 H-pyrrolof 3,2-bipyndin-S-vi)evclohexan-1-one (29 g, 72.2
mmaol), 2-thia-6-azaspirof 3. 3theptane 2,2-dioxide hydrochioride (19.90 g, 108 mumol},
DCM (435 mb) and acetic acid {(0.413 mL, 7.22 mmol). To this was added DBU (327

mb, 217 momol) and the reaction mixiure was stirred for 18 howrs at room temperature.
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The volatiies were removed under reduced pressure and the resulting residue was
dissolved in methanol (435 mbL). The mixture was cooled to -78 °C and 1o this was added
lithium borohvdride (54.2 mb., 217 mmol} via syringe over 30-40 minutes. The reaction

was stirred at =78 °C for 2 hows. The reaction muxture was allowed to warm to room

(v

emperature and was quenched with a saturated potassium phosphate solution. This was
diluted with water (150 mL), extracted with ethyl acetate (300 mL x 3}, dried over
anhydrous sodium sulfate, filtered and concentrated. The crude material was taken into
100 mL of IPA and stirred for 30-40 nunutes at 50 °C. The mixture was cooled to room
ternperature, filtered, and washed with 20 ml of TPA to give an off-white solid containing
10 90% of the trans product. Further punification was performed by preparative SFC using
the following conditions: S8ample preparation: 18 g of crude material; Colummn: Lux
Cellulose-4 (250 x4.6) mm Sumy; temperature = 30 °C; BPR pressure: 100 bar; mobile
Phase: 0.2%NH1OH in ACN:MeOH (1:1) ; Injection: 10 mL; Detector Wavelength: 220
nm. The fractions contaming product were concentrated and further purified using the
15 following procedure: This material was then trapped with (roethanol, THF, acetonitrile)
and the solid was taken into 30% aqueous IPA 60 mL (18 mL water: 48 mL [PA), then
heated to 70 °C for 1 hour. The mixture was brought to room temperature, filtered,
washed with IPA (20 mL) and dried for 10-12 howrs to afford 6-({1r,4r~(4-(2-(7 8-
dimethyl-{1,2 4{triazolo 1.5-alpyridin-6-y1)-3-isopropyl-1H-pyrrolof 3,2-blpyridin-5-
20 yheyclohexyl)-2-thia-6-azaspiro| 3.3 theptane 2.2-dioxide {16.0 g, mmol, 41 4% vield}} as
a white solid. LCMS retention time 1.31 min [DDS2]. MS vz 533.4 (M+H). HNMR
(499 MHz, DMSO-de)} 5 11.16-11.02 {m. 1H), 8.80 (s 1H), 8.48 (s, 1H), 7.59 (d, J=8.2
Hz, 1H). 6.99 (d, J=8.5 Hz, 1H), 432 (s, 4H), 4.10 (¢, J=5.2 Hz, 1H), 3.17 (d, J=5.2 Hz,
3H), 2.88 (quin, J=6.9 Hz, 1H), 2.74-2.56 (m, 4H), 2.17 (s, 3H), 2.13-1.99 (m, 1H), 1.98-
25 1.88 (m, 2H). 1.84 (brd. J=10.7 Hz, 2H), 1.71-1.55 (m. 2H), 1.40 (d, /=6.9 Hz. 6H),
1.19-0.97 (m. 2H).

Alernate synthesis of Intermediate 438 A 2-thia-G-azaspiro]3 3theptane 2,2-dioxide

hydrochloride
HCH HN<><>S§O
30 O (438A)

153



WO 2019/125977 PCT/US2018/065908

Intermediate 438B: 6-tosyl-2-oxa-6-azaspiro|3 3iheptane

Ts~—N<><>0 o
(438B)

KOH (276 g, 4926 vomol)} was dissolved in ethanol (2.5 L) and to this solution

was added 3-bromo-2,2-bis{bromomethy!}propan-1-ol{300 g, 1539 mmol} and 4-

Wh

methylibenzenesulfonamide (316 g, 1847 mmol). The reaction mixture was heated to 85
°C {or 2 days, then cooled o room temperature and to this was added 8% sodium
hvdroxide solution (2.5 L}. The mixture was stirred for 2 hours and a white solid was
filtered off. The collected solid was stirred 1o water (1 L) and filtered. This process was
repeated 3 times. The solid was then stirred with methanol (1 L), filtered and dried

10 through air to afford 6-tosyl-2-oxa-6-azaspiro| 3. 3 theptane (250 g, 984 mmol, 64% vield)

as an off-white solid. LCMS retention time 116 min [BDS2Z]. MS m/z: 254.2 (M+H)

Intermediate 438C: (3-(bromomethvi}-1-tosylazetidin-3-ylymethanol

Br (438C)

15 To a suspension of 6-losyl-2-oxa-6-azaspiro{3 3lheptane (240 g, 947 ramol) in
diethyvl ether (2.5 L) at 0 °C was added a solution of hydrobromic acid in acetic acid (171
ml., 1042 mmol} in diethyl ether (1.5 L) drop-wise. The resuliing solution was stirred at
¢ °C for 30 minutes, warmed to room terperature and stirred for an additional 2 hours.
To this was added a 10% sodium bicarbonate solution until pH = 8 was reached. MTBE
20 was added and the phases were separated. The aqueous phase was extracted with ethyl
acetate, and the combined organics were washed with water and then brine, then dried
over anhvdrous sodium sulfate, filtered and concentrated in vaccuo to afford the (3-
(bromomethyl}-1-tosviazetidin-3-yDimethanol (302 g, 904 mmnol, 95 % vield) as a white
solid. LCMS retention time 1.34 min [DDS2]. MS nv/z: 334.1/336.1 (M+H). 'H NMR
(300 MHz, CHLOROFORM-d) § 7.83-7.64 (my, 2H), 7.47-7.32 (m, 2H), 3.69 (d, /=5.0
Hy. 2H), 3.65-3.59 (m, 2H). 3.58-3.52 (m, 2H), 3.46 (s, 2H), 2.48 (5, 3H), 1.71 (1, J=5.0
Hz, 1H).

|30
(2

Intermediate 4380 3,3-bis(bromomethyl}-1-tosyiazetidine
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— Br
Br (438D))

In a 1 L round bottom flask, (3-(bromomethyl)-1-tosviazetidin-3-vlimethanol (54
g, 162 mimol) was dissolved in DCM (540 mL) and carbon tetrabromide (86 g, 259 mmol

o

was added. The solution was cooled in an ice bath and tnphenyiphosphine (67.8 g, 259

(93}

mmol) was added portion-wise. The resulting mixture was warmed to 25 °C and stirred
for 18 hours. The reaction mixture was concentrated and ethyl acetate was added and the
mixture was stirred for 10 minutes, then a white solid was filtered off. The filtrate was
concentrated under reduced pressure and purified by silica gel chromatography to afford
3,3-bis{bromomethyl)-1-tosviazetidine (50 g, 126 wimol, 78 % vield) as a white solid.
10 LCMS retention time 1.87 min [DDS2]. MS mvz: 398.1 (M+H). 'H NMR (400 MHz.
CHLOROFORM-d) 6 7.81-7.70 (m, 2H), 7.42 (d, /=8.0 Hz, 2H), 3.61 (s, 4H), 3.55 (s,
4H). 2.50 (s, 3H).

Intermediate 438E: 6-tosyl-2-thia-6-azaspiro| 3.3 jheptane

TSMNi><>S
{438E)

To asolution of 3,3-bis(bromomethy-1-tosylazetidine (35 g, 8 mmoly in a

Yk
Wh

mixture of acetonitrile (350 ml) and water {35 mL) was added sodium sulfide
nonahydrate (106 g, 441 nmumol) and the reaction mixture was stirred at 50 °C for 3 hous.
The reaction mixture was conceniraied under reduced pressure and diluted with EtOAc
20 and water. The phases were separated and the aqueous phase was extracted with EtQAc.
The combined organics were washed with brine, dried over anhydrous sodium sulfate,
filtered, and concentrated to give 6-losyl-2-thia-6-azaspiro]|3.3 theptane (21 g, 78 mmwol,
88 % vield) as a white sohid LCMS retention time 1.56 mm [DDS2]. MS mv/z: 270.1
(M), 'H NMR (300 MHz, CHLOROFORM-d4) § 7.76-7.68 {m, 2H), 7.37 (4, /=7.9
25 Hy, 2HD), 3.78 (s, 4HD), 3.14 (s, 4H), 2.46 (s, 3H).

Intermediate 438F: 6-tosyl-2-thia-6-azaspiro}f 3.3 Jheptane 2, 2-dioxide
G

O (438F)

To a4 L flask was added 6-tosyl-2-thia-G-azaspiro| 3. 3theptane (175 g, 650 mmol}

[Z7A\
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and DCM (2,75 L). The muxture was coolad to 0 °C and mCPBA (320 g, 1299 mmol}
was added over 30 minutes, then the reaction nuxiurs was warmed to 23 °C and stirred
for 3 hours. The misture was dituied with DCM and washed with a 5% NaOH solution (3

x 1 L} The combined organics were washed with water and brine, then dried over

5 anhvdrous sodium sulfate, filtered and concentrated. The crude material was purified by
stlica gel chromatography to afford 6-tosyl-2-thia-6-azaspiro|{3.3 jheptane 2,2-dioxide
{135 g, 449 rmomol, 69 % vield)} as a white solid. LCMS refention time 1.16 min [DDS2].
MS nvz: 302.1 (M+H). TH NMR (300 MHz, CHLOROFORM-d) § 7.79-7.66 {m, 2H).
7.40 (4. J=7.9 Hz, 2H), 4.12 (s, 4H), 3.97 (s, 4H), 2.47 (s, 3H).
10

Intermediate 438 A 2-thia-6-azaspiro|3. 3}heptane 2,2-dioxide hydrochlonide

HCI HN%S@O
O (438A)

6-tosvi-2-thia-G-azaspirol3. 3lheptane 2,2-dioxide (40 g, 133 mmol) and

magnesium (32.3 g, 1327 romol) were taken in dry methanol (1600 ml.} and heated 1o 50

15 °C for 18 howrs. The mixture was cooled to room temperature and stirred for an
additional 18 hours. To this was added sodium sulfate decahydrate (428 g, 1327 mmol)
and DCM (2 L) and the nuxture was stirred for 1 hour and filiered. The solid was
suspended in DCM (2 L), stirred and the suspension was filtered. The combined filirate
was concentrated to near dryness. Residual water was evaporated and the resulting solid

20 was taken in DCM (200 mol.). The suspension was filtered through sodium sulfate and the
filirate collected. To this was added 4M HCl in dioxane (25 ml} and the resulting solid
was filiered and washed with DCM to afford 2-thia-6-azaspiro{3. 3 theptane 2,2-dioxide
HCIL(15.2 g, 65 % vield) as a white solid. "H NMR (499 MHz, DMSO-de) 8 9.47-9.16
(m, 2H), 4.50 (s, 4H). 4.30-4.09 (m, 4H).

|\
W

EXAMPLE 491
6~(3-1sopropyvi-5-(Z-azaspirof 3.5 nonan-7-v1)-1 A-pyrrolof 3.2-blpvndin-2-y13-7,8-

dimethvi-{1,2 4}inazolof 1,5-ajpyridine
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H;C CH3 (491}
Intermediate 491 A: 5~-chloro-3-isopropyl-2-{4,4,5 5-tetramethyl-1,3,2-dioxaborolan-2-y1}-

1H-pyrrolo{3.2-blpyridine

O o
TR,
Cl N O
| TN 5 ICHS
N 0~ TCH;
H CHas  (491A)

(9]

tert-Butyl S-chloro-3-isopropyl-1H-pyrrolof 3, 2-bipyridine- 1 -carboxyvlate was
prepared according to the general method described above for Intermediate 1C. A
solution containing ferf-butyl S-chloro-3-isopropyl-1H-pyrrolof3,2-blpyridine-1-
carboxylate (3 00 g, 10.18 mmol} and Z-isopropoxv-4,4.5,5-tetramethvi-1,3.2-
dioxaborolane (3.11 mL, 15.27 mmol) in dry THF (25 mb), under a mitrogen atmosphere,
10 was cooled in a dry ice/acetone bath at ~78 °C and treated with LDA (2M 10 THF) (6.36
mb, 12,72 mmol} The mixture was stirred at -7& °C for 30 minutes and allowed o warm
to -30 °C over 1 hour and stirred at -30 °C for 30 minutes. The reaction mixture was
treated with 1.5 M aqueous KH2PO4 solution, water and DCM. The organic layer was

collected, dried over anhydrous sodiur sulfate, filtered and concentrated. The crude

[
(i

product was purified by silica gel chromatography to afford fert-butyl S-chloro-3-
isopropyl-2-{4,4,5 5-tetramethyi-1,3,2-dioxaborolan-2-v1}- 1 H-pyrrolo|3,2-bipyridine-1-
carboxylate. LCMS retention timne 1.31 nun [Method Al MS mv/z: 420.8/422.3 (M+H).
This material was transferred to a 40 mbL vial and flushed with nitrogen gas. The nixture
was sealed and was heated at 160 °C for 1.5 hours to afford 5-chloro-3-isopropvi-2-

20 {4.4.5 5~tetramethvl-1,3,2-dioxaborolan-2~y1)-1 H-pyrrolof3,2-bipvndine (2.4 g, 7.49
mmaol, 74% vield) as a tan solid. LCMS retention fime 1.16 min [Method A]. MS mv/z:
321.1/323.1 (M+H).

Intermediate 4918: rerf-butyl 5-chloro-2-(7 8-dimethvl-{1,2 4{triazolo| 1,5-alpyridin-6-

|\
W

vi}-3-isopropyi-1 H-pyrroio}3,2-bipyridine-1-carboxylate
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Bod H3C CHs (491R)

In a 40 mL reaction vial was added 5-chloro-3-isopropyi-2-{4.4,5,5-tetramethy!-
1,3,2-dioxaborolan-2-y1}-1 H-pvrrolo]3,2-blpyridine {1.000 g, 3.12 mmol), 1,1'-bis{di-tert-
butylphosphino}ferrocene palladium dichloride (0.041 g, 0.062 mmol}6-bromo-7,8-
dimethyl-{1,2 4itnazolo|1,5-ajpyvridine (0.705 g, 3.12 munol) and THF (40 mL). The
reaction was sealed and pump/purged three times with nitrogen gas. To this was added
aquecus potassium phosphate, tribasic (2M, 4.68 mb, 9.36 mmol} and the reaction was
heated to 65 °C for 1 howr. The muxiure was diluted with ethyl acetate and washed with
water, then brine and dried over anhydrous sodium sulfate. The solids were filtered off
and the filtrate was concentrated. The crude material was purified by silica gel
chromatography to give 6-{5-chloro-3-isopropyi-tH-pyrroto[3,2-blpyridin-2-v1)-7,8-
dimethyl-{1,2 4imazolo|l, S~-ajpyndine as a tan/brown solid. To this was added THF
{100 mL) and BOC-anhvdride (0.724 mL, 3.12 mmol). A crystal of DMAP was added
and the reaction was capped and stirred for 18 hours at 25 °C, then concentrated under
reduced pressure. To this residue was added DCM and water and the mixture was
transferred to a separatory funnel. The lavers were separated and the combined organics
were washed with brine, dried over anhydrous sodiom sulfate, filtered and concentrated to
afford 3a: fert-buty! 5-chloro-2-(7 8-dimethyl-{1,2 4 {triazolo] 1, 5-apyndin-6-vi)-3-
isopropyl-1H-pyrrolo] 3,2-bipyridine-1-carboxylate (0.9 g, 2.046 mmol, 65% yield).
LCMS retention fimne 1.17 min [Method A]. MS mv/z: 440.1 (M+H)

Example 491:

To asolution of fert-butyl 5-chloro-2-(7 8-dimethyl-{ 1,2, 4]triazolo]1,5-ajpyridin-
6-yi}-3-isopropyl-1H-pyvrrolo]3,2-blpyridine- I -carboxylate (0.20 g, 0.455 mamol), tert-
butvl 7-(4. 4,5, 5-tetramethyvl-1,3,2-dioxaborolan-2-v1}-2-azaspirof 3. 5 Jnon-6-ene-2-
carboxylate {0.119 g, 0.341 mmol}, and potassium phosphate, tribasic {0.682 mL, 1.364
mmol) in THF (300 mL) was added PdCh(dpph)-CH:ChL adduct (9.28 mg, 0.011 mmol)

and the biphasic mixture was degassed with nitrogen for 10 romnutes. The reaction vessel
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was sealed. The reaction muixture was stirred at 90 °C for 2 howrs, then was diluted with
ethyl acetate and washed with saturated sodium chloride solution. The organic layer was
dried with magnesium sulfate, filtered and concentrated. The crude material was purified
by silica gel chromatography to give fers-butyl 5-2-(tert-butoxy carbonyi}-2-
azaspiro|3.Snonan-7-y13-2-(7 8-dimethyl-{ 1,2 4 firiazolof 1, 5-ajpyridin-6-yi}-3-isopropvi-
LH-pyrrolo{3,2-blpynidine-1-carboxylate. LCMS retention time 1.114 nun [Method A}
MS m/z: 6295 (M+H). To 0.2 g of this intermediate, in a Parr bottle was added ethyl
acetate {15 mL) and 10% Pd/C (0.015 g, 0.014 mmol} under a nitrogen atmosphere. The
vessel was placed on the Parr apparatus and pump/purged three fimes with nitrogen gas.
The vessel was then pressurized to 50 psi with hydrogen gas and shaken for 1 hour. The
vessel was diluted with 100 mL of methanol and the contents was filtered through tightly
packed Celite. Upon concentration 0.020 g of the crude residue was purified by
preparative LC-MS with the following conditions: Columm: XBridge C18, 19 x 200 mim,
5-um particles; Mobile Phase A: 5:95 acetonitrile: water with 10-mM ammonium acetate;
Mobile Phase B: 95.5 acetonitrile: waler with 10-mM ammonium acetate; Gradient: 10-
50% B over 24 minutes, then a S-minute hold at 100% B; Flow: 20 mL/min. Fractions
containing the product were combined and dried via centrifugal evaporation to afford 6~
(3-1sopropyi-5-(2-azaspiro|3.5 nonan-7-vi}-1H-pyrrolof 3,2-blpyndin-2-vi)-7 8~-dimethvl-
{1.2,4]triazolof1,5-alpyridine (6.0 mg, 0.0140 mmol); m/z (429.4, M+H). Retention time,
1.262 win using LCMS Column: Waters Acquity UPLC BEH C18, 2.1 x 50 ram, 1.7 um
particles; Mobile Phase A: 5:95 acetoniirile: water with 10 mM ammonium acetate;
Mobile Phase B: 95:5 acetonitrile: water with 10 mM. 'H NMR (500 MHz, DMS0O-ds) &
11.12-11.08 (o, 1HD), 8.77 (5, 1H), 8.48 (s, 1H), 7.61 (d. J=8.2 Hz, 1H), 7.01 (d, J=5.2
Hz, 1H). 3.61-3.39 (m, 1H), 2.89 (br . J=6.9 Hz, 1H), 2.70 (brs. 1H). 2.59 (s. 3H), 2.55
(s, 5H), 2.17 (s, 3H), 2.14-2.03 {m, ZH}. 1.91-1 75 {(m, 6H), 1.68-1.50 {m, 4H), 1.39 (br d,
J=6.7 Hz, 6H).

EXAMPLE 590

6-{3-1sopropyl-5-((1-methyipiperidin-4-yimethoxy - 1H-pyrrolo| 3, 2-bjpvridin-2-v1}-8-

methoxy-[1,2.4inazolo] 1, 5-alpyvridine
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{590}

To a1 dram vial with pressure relief septum was added 6-(3-isopropyl-S-
(piperidin-4-ylmethoxy)-1H-pyrrolof3,2-bipyridin-2-y-8-methoxy~{1,2.4|triazolof 1.5~
alpyridine, 2 TFA (15 mg, 0.023 mmol), DMF (1 mL), and DIEA (4.04 ul.. 0.023 mmol).

Wh

Formaldehyde (37% in water) {(8.61 ulL, 0.116 mmol) was added. The reaction mixture
was stirred at room temperature for 10 minutes. To the reaction mixture was added acetic
acid {1.324 ul., 0.023 mmol) and sodium triacetoxyborohydride (4.90 mg, 0.023 mmol).
The reaction mixture was stirred at room temperature overnight. The crude material was
purtfied via preparative LC/MS with the following conditions: Column: XBridge €18, 19
10 x 200 mun, 5~um particles; Mobile Phase A: 5:95 acetonttrile: water with 10-mM
ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10-mM ammonium
acetate; Gradient: 0-100% B over 19 minutes, then a S-munute hold at 100% B; Flow: 20
ml/min. Fractions containing the product were combined and dried via cenirifugal

evaporation. The material was further purified via preparative LC/MS with the following

-
(93}

conditions: Column: XBridge C18, 19 x 200 mm, 3-um particles; Mobile Phase A: 5:95
acetontirile: water with 10-mM ammonium acetate; Mobile Phase B: 955 acetonitrile:
water with 10-mM ammonium acetate;, Gradient: 14-39% B over 25 munutes, then a 2-
minute hold at 39% B; Flow: 20 mL/min. Fractions containing the product were
combined and dried via centrifugal evaporation. LC/MS was used to analvze the final
20 compound. Injection ! conditions: Column: Waters XBridge C18, 2.1 mm x 50 mm, 1.7
um particles; Mobile Phase A: 5:95 acetoniirile:water with 10 mM amomonium acetate;
Mobile Phase B: 95.5 acetonitrile:water with 10 mM ammonium acetate; Temperature:
50 °C; Gradient: 0 %B to 100 %5B over 3 min, then a 0.75 min hold at 100 %B; Flow: 1

mb/min; Detection: MS and UV (220 nm). Injection 1 results: Observed Mass: 435 39

W

{(M+H}; Retention Time: 1.17 min. Injection 2 conditions: Column: Waters XBridge C18,

b2

2.1 mm x 50 mm, 1.7 wm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 %
trifluorcacetic acid; Mobile Phase B: 95:5 acetontinie water with 0.1 % trifluoroacetic

acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 mun, then a 0.75 min hold at
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106 %B: Flow: 1 mU/min; Detection: MS and UV (220 nm}. Injection 2 results: Observed
Mass: 435.43 (M+H); Retention Time: 0.94 man. Isolated 6-(3-1sopropyl-5-({1-
methyIpipenidin-4-yymethoxy }-1 H-pyrrolof3, 2-bipyndm-2-v1}-8-methoxv~
{1.2,4]riazolof1,5-alpyridine (5.9 mg, 0.013 mmol, 56.9 % yield). 'H NMR (500 MHz,
DMSQO-dey 6 11.30-11.25 ¢m, 1H), 8.51 (5, 1H), 8.46 (s, 1H}, 7.69 (d, J=8.9 Hz, 1H), 7.12
(s, 1H), 6.58 (d, J=8. 9 Hz, 1H), 4.20-4. 14 (m, 2H), 4.04 (s, 1H), 3.63-3.51 (1, 1H), 3.30-
3.20 (m, 2H}, 3.03 (br d, J=11.6 Hz, 2H), 2.37-2.28 (m, 4H), 1 .81 (br d, J=11 .0 Hz, 4H},
1.52-1.46 (m, 6H), 1.45-1.35 {m, 2H).

EXAMPLE 591
6-(3-isopropyl-5~((1-(tetrahy dro-2H-pyran-4-y Dpiperidin-4-y Dmethoxy }-1 H-pyrrolof 3,2-

b pyridin-2-vi-8-methoxv-{ 1.2, 4jtriazolof 1, 5-ajpyridine

(591)

To a1 dram vial containing 6-(3-isopropyl-5-{piperidin-4-ylmethoxy)-1H-
pvrrolof3,2-blpyrdin-2-y1y-8-methoxy-{ 1,2, 4}triazolol I, 5-alpvridine, 2 TFA {15 mg,
0.023 mmol) was added BDMF (0.5 mL), DIEA (0.012 mL, 0.06%9 mmol), and dihydro-2H-
pyran-4(3H}-one (2.316 g, 0.023 mmol). The reaction nuixture was stured for 5
mintes. Sodium triacetoxyborohydride (14.71 mg, 0.069 mmol) and acetic acid (1.324
ul, 0.023 mmol) were added, and the reaction mixture was stirred for 6 howrs. The crude
material was 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: 95:5 acetomtrile: water with 10-mM
ammonium acetate; Gradient: 10-50% B over 19 munutes, then a 5-munuie hold at 100%
B; Flow: 20 mL/nun. Fractions containing the product were combined and dried via
centrifugal evaporation. LC/MS was used to analyze the final compound. Injection 1
conditions: Column: Waters Xbridge C138, 2.1 mm x 50 mum, 1.7 pm particles; Mobile
Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5
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acetomtrife:water with 10 mM ammoniom acetate; Temperature: 30 °C; Gradient: 0 %B
10 100 %B over 3 min, then a 0.75 muan hold at 160 %6B; Flow: 1 mb/min; Detection: MS
and UV (220 nm). Injection | results: Observed Mass: 505.53 (M+H); Retention Time:
1.23 min. Injection 2 conditions: Colummn: Waters Xbridge C18, 2.1 mmx 30 mm, 1.7 um
particles; Mobile Phase A: 595 acetonitrile: water with 0.1 % triftuoroacetic acid; Mobile
Phase B: 95:5 acetonitrilerwater with 0.1 % trifluoroacetic acid; Temperature: 50 °C;
Gradient: 0 %8B 1o 100 %B over 3 min, then a .75 min hold at 100 9%8; Flow: | mL/min;
Detection: MS and UV {220 nmy). Injection 2 results: Observed Mass: 505.52 (M-+H);
Retention Time: 1 min. Isolated 6-(3-isopropyi-3-{(1-(tetrahydro-2H-pyran-4-
vipiperidin-4-yhmethoxy)-1H-pyrrolof3,2-blpyvridin-2-v1}-8-methoxy~
{1.2,4]riazolof1,5-alpyridine (10.8 mg, 0.021 mmol, 89 % vield). 'H NMR {500 MHz,
DMSO-de} § 11.29 (s, 1H), 8.59 (s, 1H), 8.50 (s, 1H), 7.67 (d, J=8.9 Hz, 1H), 7.17 (s,
TH), 6.57 (d, J=R.5 Hz, 1H), 4.17 (br d, 1=6.4 Hz, 21), 4.07 (s, 3H). 3.89-3 82 (m, 2H),
3.29-3.22 (m, 2H), 2.91 (br d, J=10.4 Hz, 2H), 2.09 (br t, J=11.1 Hz, 2H), 1.90 (s, 2H),
1.82-1.71 (m, 3H), 1.66 (br &, J=12.5 Hz, 2H), 1.54-1.50 (m, 6H), 1.41 (gd, }=12.0, 4.7
Hy, 2H), 1.33-1.21 (m, 2H).

EXAMPLE 592
6-(3-1sopropyl-5-((1-isopropylazetidin-3-ylimethoxy }- 1H-pyrrolo|3,2-blpyridin-2-v1)-8-
methoxy-[1,2,4ltriazolo] 1, S-ajpyridine

CHa
H

A ¢
HCSL N : \”CHS I'e ]
0. N O-CHy
; *N—"\ -..:3\
H NP> .
N (592)

To a 20 mL scintillation vial contaming 6-(3~(azetidin-3-ylmethoxy)-3-isopropyl-
TH-pyrrolo]3.2-bjpyridin-2-v1}-8-methoxy-{ 1,2 4itriazolo{ 1,5-ajpyridine (15 mg, .038
mmol} was added DMF (1 mL} and propan-2-one (2.220 mg, 0.038 mmol}. The reaction
mixture was stirred at roorn temperature for 10 nunutes. Acetic acid (2. 188 ul., 0.038
ol and sodium triacetoxyborohydride (24.30 mg, 0.115 mmol) were added and the
reaction mixture was stirred at room temperature overmight. A drop of water was added,

and the crude maierial was purified via preparative LC/MS with the following conditions:
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Column: Xbridge €18, 19 x 200 mm, 5-um particles; Mobile Phase A: 5:95 acetonitrile:
water with 10-mM ammonium acetate, Mobile Phase B: 95:5 acetomirile: water with 10-
mM ammonium acetate; Gradient: 10-50% B over 22 minutes, then a 4-minute hold at
100% B; Flow: 20 mL/min. Fractions containing the product were combined and dried
via centrifugal evaporation. LC/MS was used to analyze the final compound. Injection 1
conditions: Column: Waters Xbridge C18, 2.1 mm x 50 numn, |7 um particles; Mobile
Phase A: 5:95 acetonitrilerwater with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile:water with 10 mM ammoniom acetate; Temperature: 50 °C; Gradient: 0 %B
to 100 %B over 3 min, then a 0.75 man hold at 100 %B; Fiow: 1 mL/min; Detection: MS
and UV 220 nm). Injection | resulis: Observed Mass: 43524 (M+H); Retention Time:
1.27 min. Injection 2 conditions: Columm: Waters Xbridge CI18, 2.1 mmx 30 mm, 1.7 um
particles; Mobile Phase A: 595 acetonitrile: water with 0.1 % triftuoroacetic acid; Mobile
Phase B: 95:5 acetonitrilerwater with 0.1 % trifluoroacetic acid; Temperature: 50 °C;
Gradient: 0 %B to 100 %B over 3 min, then a 0.75 min hold at 100 9%B; Flow: 1 mL/min;
Detection: MS and UV {220 nmy). Injection 2 results: Observed Mass: 435.21 (M-+H);
Retention Time: 1.08 mun. Isolated 6-(3-isopropvi-5-{(1-1sopropylazetidin-3-vmethoxy)-
TH-pyrrolof 3,2-blpynidin-2-y1)-8-methoxy-{ 1,2, 4]trazolo] 1. S-alpyridine (5.4 mg, 0.012
mmol, 31.5 % vield). 'TH NMR (500 MHz, DMSO-de) § 11.32 (s, 1H), 8.57 (s, 1H), 8.50
(s, 1H), 7.68 (d, J=8.9 Hz, 1H), 7.17 (s, 1H), 6.57 (d, J=8.5 Hz. 1H), 4.41 (br d, J=6.7 Hz,
2H), 4.06 (5, 3H), 3.33-3.19 (m, 3H), 298 {br t, /=67 Hz, 2H}, 2.81-2.70 (m, 1H}, 2.36-
2.25 {m, 1H}, 1.56-1 48 (m, 6H), 0.86-0.81 {(m, 6H}.

EXAMPLE 593
6-(3-1sopropyl-S~-((1~propylpiperidin-4-yhoxy -1 H-pyrrolof 3,2-blpyridin-2-v1)-8-

methoxy-{1.2,4 }triazoi@{ 1,5-alpvridine

—{GHs
O~CH,
AT \I

N" (593)
To a1 dram vial containing 6-(3~-isopropyl-5-{piperidin-4-yloxy }-1H-pyrrolo{3,2-

blpyndin-2-vi)}-8-methoxy-{ 1,2, 4 [iriazolof 1 5-ajpyridine, 2 TFA (15 mg, (¢.024 mmol)
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was added DMF (500 uL}, DIEA (12.39 pL, 0.071 munol), and propionaldehyde (4.12
mg, 0.071 mmol). The reaction mixture was stirvred at room temperature for 5 minutes.
Acetic acid (1.353 pL, 0.024 romol) and sodium triacetoxyborohydrnide (15.03 mg, 0.071
mimol} were added to the reaction mixture. The reaction mixture was stitred for 1 hour.
The crude material was purified via preparative LC/MS with the following conditions:
Column: Xbridge C18, 19 x 200 ram, S-pro particles; Mobile Phase A: 5:95 acetonitrile:
water with 10-mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10-
mM ammonium acetate; Gradient: 15-55% B over 19 minutes, then a S-munute hold at
100% B; Flow: 20 mL/min. Fractions containing the product were combined and dried
via centrifugal evaporation. LC/MS was used to analyze the final compound. Injection 1
conditions: Column: Waters Xbridge C1¥, 2.1 mm x 50 mm, 1.7 um particles; Mobile
Phase A: 5:95 acetoniirilerwater with 10 mM ammonium acetate; Mobile Phase B: 955
acetonitrie: water with 10 mM amomorium acetate; Temperature: 50 °C; Gradient: 0 %B
10 100 %B over 3 min, then a 0.75 min hold at 100 %B; Flow: 1 mb/nun; Detection: MS
and UV (220 nmy). Injection 1 resulis; Observed Mass: 448 .94 (M+H); Retention Time:
1.3 min. Injection 2 conditions: Column: Waters Xbridge C18, 2.1 mm x 50 mm, 1.7 um
particles; Mobile Phase A: 5:95 acetomitrile:water with 0.1 % tmifluoroacetic acid; Mobile
Phase B: 95:5 acetonitrile:water with 0.1 % triflucroacetic acid; Temperature: 50 °C;
Gradient: 0 %B 1o 100 %B over 3 min, then a .75 min hold at 100 %B; Flow: 1 mi/min;
Detection: MS and UV (220 nm). Injection 2 results: Observed Mass: 449.05 (M+H):
Retention Time: 1.05 min. Isolated 6-(3-1sopropyl-5-({1-propylpiperidin-4-vhoxy)}-1H-
pyrrolof3.2-bipvndin-2-vi}-&-methoxy-{ 1,2 4ltriazolo| 1,5-alpyridine (8.6 mg, 0.019
mmol, 79 % vield). 'H NMR (500 MHz, DMSO-de) 5 11.29 (5, 1H), 8.58 (5, 1H), 851 (s,
1H). 7.67 (d, J=8.5 Hz, 1H), 7.18 (s, 1H), 6.55 (d, J=8.9 Hz, 1H), 5.05-4.93 (m, 1H), 4.08
(s, 3H), 3.31-3.19 (m, 1H). 2.77 (brs, 2H), 2.27 (br t. J=7.3 Hz, 2H), 2.19 (br . J=9.8 Hz,
2H), 2.12-2.03 (m, 2H), 1.75-1.64 (m, 2H), 1.51 (5, 6H), 1.48-1.41 {m, 2H}, 086 (1, J=72
Hz. 3H).

EXAMPLE 594
6-(3-1sopropyl-S-((1-methyipiperidin-4-yHoxy)-1H-pyrrolo{ 3, 2-bjpvndin-2-v)-&-methyi-

(1,2 4lrazolof 1, 5-a]pvridine
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To a | dram vial containing 6-(3-1sopropyl-3-{piperidin-4-yloxy 1 H-pyrrolo|3,2-
b} pyridin-2-y1»-8-methvi-f 1.2, 4triazolof 1. 5-ajpyridine, 2 TFA (27 mg, 0.044 nuool} was
added DMF (0.5 mb). DIEA (0.023 mL, 0.131 mmol), and formaldehvde (0.016 miL,
{(1.218 mmol}y. The reaction mixture was stirred for 5 minutes. Acetic acid (2.499 pl,
0.044 mmol) and sodiwm triacetoxyborohvdride (27.8 mg, 0.131 romol) were added. The
reaction mixture was stirred for 10 minutes. The material was dissolved in DMF (2 mbL)
and purified via preparative LC/MS with the following conditions: Column: Xbridge C18,
19 x 200 mm, S5-pm particles; Mobile Phase A: 5:95 acetonitrie: water with 10-mM
ammontum acetate; Mobtle Phase B: 93:3 acetomirile: water with 10-mM armmonium
acetate; Gradient: 10-30% B over 20 minutes. then a 4-minute hold at 100% B; Flow: 20
mb/min. Fractions containing the product were combined and dried via centrifugal
evaporation. LC/MS was used to analyze the final compound. Tnjection 1 conditions:
Column: Waters Xbridge C18, 2.1 mm x 50 mm, 1.7 um particles; Mobile Phase A: 5:95
acetonitrile water with 0.1 % tnifluoroacetic acid; Mobile Phase B: 95.5 acetonitrile: water
with 0.1 % trnifluorcacetic acid, Temperature: S0 °C. Gradient: 0 %B {¢ 100 %B over 3
min, then a 0.75 min hold at 100 %8; Flow: 1 ml/mun; Detection: MS and UV (220 nm).
Injection 1 results: Observed Mass: 405 36 (M+H); Retention Time: 1.01 min. Injection 2
conditions: Column, Waters Xbridge C18, 2.1 mm x 50 mm, 1.7 um particles; Mobile
Phase A: 5:95 acetonitrile:water with 10 mM ammomum acetate; Mobile Phase B: 93:5
acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B
10 100 %B over 3 mun, then a 0.75 min hold at 100 %B; Flow: 1 mL/min; Detection: MS
and UV (220 nm). Injection 2 results: Observed Mass: 405.37 (M+H), Retention Time:
1.25 mm. Isolated 6-(3-1sopropyi-5-({(1-methyipiperidin-4-yDoxy )~ 1H-pyrrolof3.2-
blpvridin-2-y13-8-methyi-{1,2 4liriazolo{1,5-ajpyridine (0.8 mg, 1.879 umol, 4.3 %
yvield). 'H NMR (500 MHz, DMSO-ds) § 11.33 (br s, 1H), 8.85 (s, 1H), 8.54 (s, 1H),
7.67-7.61 (m, 2H), 6.53 (d, J=8.7 Hz, 1H), 4.99 (br s, 1H), 3.33-3.12 (m, 2H), 2.26-2. 11
(m, 5H), 2.06 (br d, J=10.9 Hz, 2H). 1.76 (s, 4H), 1.74-1.65 (m, 2H), 1.54-1.44 (m. 6H).
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EXAMPLE 595
6~(3-1sopropyl-5-((1~{tetraby dro-2H-pvran-4-vhazetidin-3-vboxy }- 1 H-pyrrolof3,2-

bipvridin-2-v1}-8-methoxv-{ 1.2 4linazolo{1,5-ajpyridine

T “iﬁo}%“ O~CHs
N PN ==
oﬂ 41\&&{1?

N (595)

[

To a | dram vial containing 6-(S-(azetidin-3-vloxy)-3-isopropyl-1H-pyrrolof3,2-
blpynidin-2-v1}-8&methoxy-{ 1,2 4jtriazolof 1,5-alpyridine (10 mg, 0.026 mmol) was added
DMF (1 mL), DIEA (0.014 mb, 0.079 mmol), and tetrahydro-4H-pyvran-4-one {2.65 mg,
(.026 munoly. The reaction mixiure was stirred for 5 minutes. Acetic acid (1.513 pL,
0.026 mmol) and sodium triacetoxyborohvdride (28.0 mg, 0.132 ramol) were added and
10 the reaction mixture was stirred for 1 hour. The crude material was purified via

preparative LU/MS with the following conditions: Column: Xbridge C18, 19 x 200 mm,
S-um particles; Mobile Phase A: 5:95 acetonifrile: water with 10-maM amomontum acetale;
Mobile Phase B: 93:5 acetomitrile: water with 10-mM amynoniuro acetate; Gradient: 10-
50% B over 22 minutes, then a 5-minute hold at 100% B; Flow: 20 mL/min. Fractions
15 contaming the product were combined and dried via centrifugal evaporation. The material
was further purified via preparative LC/MS with the following conditions: Columm:
Xbridge C18, 19 x 200 mm, 5-um particles; Mobile Phase A: 5:95 acetonitrile: water with
0.1% wifluoroacetic acid; Mobile Phase B: 955 acetonitrile: waler with 0.1%
trifluorcacetic acid; Gradient: 5-45% B over 20 munutes, then a 4-muinute hold at 100% B;
20 Flow: 20 ml/nun. Fractions containing the product were combined and dried via
centrifugal evaporation. LC/MS was used to analyze the final compound. Injection 1
conditions: Column, Waters Xbridge C18, 2.1 mm x 50 mm, 1.7 um particles; Mobile
Phase A: 5:95 acetonitrile:water with 10 mM ammomum acetate; Mobile Phase B: 93:5

acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B

|\
W

10 100 %B over 3 mun, then a 0.75 min hold at 100 %B; Flow: 1 mL/min; Detection: MS
and UV (220 nm). Injection 1 results: Observed Mass: 463.0 (M+H); Retention Time:
1.45 mm. Injection 2 conditions: Colurn: Waters Xbridge C18, 2.1 rom x 50 mmn, 1.7 um
particies; Mobile Phase A: 5:95 acetontirile: water with 0.1 % trifluoroacetic acid; Mobile
Phase B: 95:5 acetonitriie:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C;
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Gradient: 0 %8B 10 100 %B over 3 min, then a .75 min hold at 100 % B; Flow: 1
mbL/min; Detection: MS and UV (220 nm). Injection 2 results: Observed Mass: 463 4
{M+H); Retention Time: 1.09 min. Isolated 6-(3-1sopropyi-5~{(1-(tetrahydro-2H-pyran-4-
vhazetidin-3-yHoxy)-1H-pyrrolof 3, 2-blpvridin-2-y1)-8-methoxy-{ 1,2 4jtriazolof 1,5~
ajpyridine, 2 TFA (2.8 mg, 3.95 umol, 15 % vield). 'H NMR (500 MHz, DMS0-d6) &
R.82 (s, 1H), R.57 (s, 1H), 847 (d. =89 Hz, 1H), 7.21 (d. =89 Hz, 1H), 7.16 (s, 1H),
571 (brs, 1H). 541 (brt, 5103 Hz, 1H), 5.10-5.02 {(m, 1H), 4.13-4.04 {m. 3H). 3.96-
3.88 {m, 2H}, 3.63-3.52 (m, 1H), 3.65-3.52 (m, 2H}, 2.00-1.88 (m, 2H), 1.60-1.47 (m,
2H), 1.32{(dd, J=17.1, 7.1 Hz, 6H).

Wh

10
EXAMPLE 596
6-(3-1sopropyl-S-((1-methylazetidin-3-yhoxy - 1H-pyrrolo 3,2-blpyridin-2-y1)-8-

methoxy-[1,2,4{triazolo] |, 5-ajpyridine

(596)

15 To a1 dram vial containing 6-(5-(azetidin-3-viloxy)-3-isopropvi-1H-pyrrolof3,2-
bl pyridin-2-yD)-8-methoxy-[1,2,4liriazolo] 1, 3-alpyridine (10 mg, 0.026 mmol) was
added DMF (1 mL), formaldehvde (9.84 ui., 0.132 mmol) and DIEA (0.014 mi., 0.079
mimnol}. The reaction mixture was stirred at room temperature for 30 minutes and acetic
acid (1.513 ul, 0.026 mimol) and sodium triacetoxyborohydride (28.0 mg, 0.132 mmol)

20 were added to the reaction muxture. Afler 10 nuin, a drop of water was added and the
crude material was purified via preparative LC/MS with the following conditions:
Column: Xbridge 18, 19 x 200 mm, 5-pum particles; Mobile Phase A: 5:95 acetonitrile:
water with 10-mM ammonium acetale; Mobile Phase B: 93:5 acetomirile: water wiih 10-

mM anunonium acetate; Gradient: 10-50% B over 20 muinutes, then a 4-manute hold at

|\
W

100% B; Flow: 20 mL/min. Fractions containing the product were combined and dnied

via centrifugal evaporation. LC/MS was used to analyze the final compound. Injection 1

conditions: Column: Waters Xbridge C18, 2.1 mm x 50 sy, |.7 um particles; Mobile

Phase A: 5:95 acetonitrilerwater with 10 mM ammonium acetate; Mobile Phase B: 95:5

acetonitrile:water with 10 mM ammoniom acetate; Temperature: 50 °C; Gradient: 0 %B
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{0 100 %DB over 3 min, then a 0.75 min hold at 160 %B; Flow: 1 mL/min; Detection: MS
and UV (220 nm). Injection | resulis: Observed Mass: 393.08 (M+H); Retention Time:
1.01 nun. Injection 2 conditions: Colunmmn: Waters Xbridge C18, 2.1 nmwox 30 mum, 1.7 um

particles; Mobile Phase A: 5:95 acetonitrile: water with 0.1 % trifluoroacetic acid; Mobile

Wh

Phase B: 955 acetonitriie water with 0.1 9% trifluoroacetic acid; Temperature: 50 °C;
Gradient: 0 %B to 100 %B over 3 nun, then a 0.75 min hold at 100 %B; Flow: 1 mL/mimn;
Detection: MS and UV (220 nm). Injection 2 results: Observed Mass: 393.22 (M—+H);
Retention Time: 1 muin. Isolated 6-(3-isopropvi-5-{{1-methyvlazetidin-3-yhoxy}-1H-
pyrrolol3,2-blpyndin-2-v1)-8-methoxy-{ 1,2, 4Hriazolol 1,5-a] pyridine (1.6 mg, 3.95 pmol,
10 15 %vield). 'H NMR (300 MHz, DMSO-ds) & 11.38 (brs, 1H), 8.60 (s, 1H), 8.55-8.49
(m, 1H), 7.74-7.67 (m, 1H), 7.19 (s, 1H), 6.60 (br d, J=8.5 Hz, 1H), 5.16-5.07 {m. 1H).
4.09 (s, 3H), 3.82 (br t, J=6.1 Hz, 1H)}. 3.32-3.19 (m, 1H)}, 3.19-3.11 (m, 1H), 3.05-2.93
{m, 2H). 2.32 (s, 3H). 1.55-1.48 (m, 6H).

15 EXAMPLE 597
F-{4-({(3-1sopropy1-2-(8-methoxy-{ 1.2, 4trazolo] 1.5-a]pyridin-6-y 13- 1H-pyrrolof3,2-b]

pyri din—S—y})oxv)meﬂwi)piperidin— 1-vD)-2-methvlpropan-2-ol

(k ﬁlf’, —i O~ ~CHj
\ \N

qu N
CH ;
HO (597)
Toal dram vial containing 6-(3-isopropyl-5-(piperidin-4-vimethoxy)-1H-

20 pyrrolof3.2-blpyndin-2-vD-8-methoxy - 1.2, 4lirazolo] 1, 5-alpyridine, 2 TFA (25 mg,
0.039 munol) was added MeQH (500 uL), potassium carbonate (10.653 mg, 0.077 mmaol),
and 2 2-dimethyloxirane (.34 mg, 0.116 mmol}. The vial was sealed and the reaction
mixture was stirred at room temperature overnight. The reaction muxture was filtered and

concentrated under vacuum. The sohid material was dissolved in DMF and the crude

[\
(9

material was purified via preparative LC/MS with the following conditions: Column:
Xbridge C18, 19 x 200 mm, 5-wm particles, Mobile Phase A: 5:95 acetonitrile: water with

10-mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10-mM
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ammonium acetate; Gradient: 15-35% B over 19 minutes, then a S-munute hold at 100%
B: Flow: 20 mL/min. Fractions containing the product were combined and dried via
centrifugal evaporation. LC/MS was used to analyze the final compound. Conditions:
Column: Waters Xbridge C18, 2.1 mm x 50 mun, 1.7 pm particles; Mobile Phase A: 5:95
5 acetonitrile water with 10 mM amumonium acetate, Mobile Phase B: 95:5
acetonitrile: water with 10 oM ammormum acetate; Temperature: 50 °C; Gradient: 0 %B
10 100 %8B over 3 min, then a 0.75 muin hold at 100 %B; Flow: 1 mL/min; Detection: MS
and UV (220 nm). Injection 1 resulis: Observed Mass: 493.58 (M+H); Retention Time:
1.28 mun. Isolated 1-(4-{{(3-1sopropyv1-2-(8-methoxy-{ 1,2 4triazolo] 1, 3-alpynidin-6-v1)-
10 1H-pyrrolof3,2-blpyndin-5-yDoxy ymethy Dpiperidin-1-y-2~methylpropan-2-ol (11 rog,
0.022 mmol, 57.9 % vield). 'H NMR (500 MHz, DMSO-ds) § 11.33-11.26 (m, 1H), 855
(s, 1H), 8.48 (s, 1H), 7.68 (4, J=8.5 Hz, 1H), 7.15 (s, TH), 6.57 (d, J=8.5 Hz, 1H), 4.17 (br
d, J=6.1 Hz, 2H), 4.08-4 03 (m, 3H), 3.29-3.18 (m, 1H), 299 (brd, J=11.0 Hz, 2H), 2.72
(s, 2H}Y, 2.26 (s, 2H}, 2.17 (brt, J=11.3 Hz, 2H), 1.69 (br d, J=12.2 Hz, ZH). 1.54-1.47 (m,
15 6H), 1.43-1.29 (m, 2H), 1.10-1.04 (m. 6H).

EXAMPLE 598
6-(3-1sopropyl-3-{(1-isopropylpiperidin-4-vhmethoxy}-1H-pyrrolo| 3,2-b|pyrdin-2-y13-8-

methoxy-{1,2,4}triazolo] 1,5-ajpyridine

HaC:
0 ~CH;
e M
{ Pt ¥
/
N ﬁ
N H ~N\ \:»‘E!\i
HSC/Q | N
20 CHy (598)

To a1 dram vial with pressure relief septum was added 6-{3-isopropyl-5-
{piperidin-4-yimethoxy)-1H-pyrrolo|3,2-bjpvridin-2-y[-8-methoxy-{ 1,2,4{triazolof 1,5-
alpyridine, 2 TFA (15 mg, 0.023 mmol), BMF (1 mL), and DIEA (4.04 gL, 0.023 mmol).
Acetone (8.49 pL, 0.116 mmol} was added. The reaction mixture was stirred at room

25 temperature for 10 minutes. Acetic acid (1.324 pL, 0.023 mmol} and sodium
triacetoxy borohydride {4.90 mg, 0.023 mmol) were added. The reaction mixture was

stirred at room ternperature overnight. The crude matenial was purified via preparative
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LC/MS with the following conditions: Colummn: Xbridge C18, 19 x 200 mum, 5-um
particles; Mobile Phase A: 5:95 acetomttrile: water with 0.1% tntfluoroacetic acid; Mobile
Phase B: 95:3 acetonitrile: water with 0.1% trifluoroacetic acid; Gradient: 5-50% B over
20 minutes, then a 5-minute hold at 100% B; Flow: 20 mL/min. Fractions containing the
product were combined and dned via cenirifugal evaporation. LC/MS was used to
analvze the final compound. Injection 1 conditions: Colunw: Waters Xbridge C18, 2.1
mm x 50 mm, 1.7 pum particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM
ammonium acetate; Mobile Phase B: 955 acetonitrile:water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 mun, then 2 0.75 min hold
at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 1 results:
Observed Mass: 463.26 (M+HY, Retention Time: 1.46 min. Injection 2 conditions:
Column: Waters Xbridge C18, 2.1 mm x 50 mm, 1.7 pm particles; Mobile Phase A: 5.95
acetonitrile: water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile water
with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3
min, then a 0.75 min hold at 160 %B; Flow: 1 mbL/min; Detection: MS and UV (220 nm).
Injection 2 results: Observed Magss: 462.98 (M+H), Retention Time: 1.22 mun. Isolated 6-
(3~sopropyl-5-((1~-sopropvipiperidin-4-vhmethoxy - EH-pyrrolo[3,2-blpyridin-2-y1)-§-
methoxy-{1,2 4}triazolof1,5-alpvridine, 2 TFA (11.1 mg, 0.016 mmol, 67.4 % yield). !
NMR (500 MHz DMSO-de} & 11.35 {s, 1H), 8.56 (s, 1H}, 8.53-8.47 (m, 1H), 7.70 (4,
3=8.5 Hz, 1H), 7.30 (s, 1H), 6.59 (d, J=8.5 Hz, 1H), 4.22 (4, J=5.8 Hz, 2H), 4.06 (s, 3H),
3.45-3.36 (m. 2H). 3.28-3.19 (m, 1H), 3.02-2.84 (m, 3H), 2.14-2.05 (m, 1H), 2.02 (br 4,
J=15.3 Hz, 2H), 1.66-1.54 (m, 2H), 1.51 (d, J=7.0 Hz, 6H), 1.24 (4, J=6.4 Hz, 6H).

EXAMPLE 600
6-(3-1sopropyl-5-{{1-methylpiperidin-4-yhoxy}-1 H-pyrrolo{3,2-blpyridin-2-y1}-8-

methoxy-{1,2,4}triazolo] 1,5-ajpyridine

CHs o
e “v} {,}\{(ﬁ

o

N (600)
To a 20 mL vial confaining tert-buty! 5-({1-{tert-butoxycarbonyi}piperidin-4-
yloxy)-3-isopropvi-2-{8-methoxv-{ 1,2 4jiriazolof 1, 5-ajpyridin-6-vi}- 1H-pyrrolo} 3.2-
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bipyridine-1-carboxylate (60 mg, 0.099 mmol} was added DCM (500 ) and TFA (500
ul}. The reaction mixture was stirred al rt for 3 hours. The reaction mixture was
concentrated under a stream of nitrogen and dried under vacuum. To the reaction mixture
was added DMF (1 mL}, DIEA {1727 ul. 0.092 mmol), formaldehyde (37% in water)

5 (36.8 uL, 0.494 mmol}, and acetic acid (5.66 ul, 0.099 mmol}. The reaction mixture was
stirred for 5 nunutes. Sodium triacetoxyborohydride (62.9 mg, 0.297 mmol) was added
and the reaction mixture was stirred at rt for 1 hour. A drop of water was added and the
crude material was purified via preparative LC/MS with the following conditions:
Column: Xbridge €18, 19 x 200 mun, 5-um particles; Mobile Phase A: 5:95 acetonitrile:

10 water with 10-mM ammonium acetate; Mobile Phase B: 93:5 acetonirile: water with 10-
mM ammonium acetate; Gradient: 10-30% B over 20 minutes, then a 4-minute hold at
100% B; Flow: 20 mL/min. Fractions containing the product were combined and dnied
via centrifugal evaporation. LC/MS was used to analyze the final compound. Tnjection 1

conditions: Colunn: Waters Acquity UPLC BEH €18, 2.1 x 50 mm, 1.7-pm particles;

pns
(¥4}

Mobile Phase A: 5:95 acetontirilerwater with 10 mM ammonium acetate;, Mobile Phase
B: 95:5 acetontirilerwaler with 10 mM amnonium acetate;, Temperature: 30 °C; Gradient:
0-100% B over 3 nunutes, then a 0.75-minute hold at 100% B; Flow: 1.0 mL/nun;
Detection: UV at 220 nm. Injection 2 conditions: Column: Waters Acquty UPLC BEH
C18, 2.1 x 50 mm, 1.7-pm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1%
20 trifluoroacstic acid; Mobile Phase B: 95:5 acetomitnie water with 0.1% trifluoroacetic
acid; Temperature: 50 °C; Gradient: 0-100% B over 3 munutes, then a 0.75-minute hold at
100% B; Flow: 1.0 mL/min; Detection: UV at 220 nm. Isolated 6-(3-isopropyi-5-({1-
methy Ipiperidin-4-yDoxy)-1H-pyrrolof3,2-blpyridin-2-v3-8-methoxy-{ 1,2 4}inazolof 1,5~
alpyridine (25.9 mg, 0.060 mmol, 61.0 % vield). LCMS =097 (m+1 =421 |QC-
25 ACN-TFA-XB]. 1H NMR (500 MHz, DMSO-d6) & 11.30 (s, 1H), 8.58 (s, 1H), 8.51 (s,
1H), 7.67 (d. =89 Hz, 1H)}, 7.18 (s, 1H), 6.55 (d. J=8.5 Hz, 1H), 5.00 (brs, 1H), 4.08 {5,
3H), 3.32-3.11 (my, HD, 270 ¢br s, 1H), 2.57-2.54 (m, 1H), 2.20 (s, 3H), 2.07 (br 5, 2H),
1.91 (brs, 2H). 1.72 (br d. J=9.8 Hz. 2H), 1.52 (br d. J=6.7 Hz, 6H).

30 EXAMPLE 601
6-(3-1sopropyl-5~-methoxy-1H-pyrrolo[3,2-blpyridin-2-y1)-8-methoxy-{ 1,2 4}tmazolof 1,5-

a} pvridine
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HaC,

- W§~{&

N (601
Intermediate 601 A tert-butyl 5-chloro-3-isopropyl-1H-pvrrolo|3,2-blpyridine-1-

carboxylate

CHs

HaC
"

Boc  {601A)

To a 100 mL round-bottom flask cooled to 0 °C was added 5-chloro-3-isopropyl-
1H-pyrrolo|3.2-blpyridine {1.33 g) {maierial synthesized similarly as above for
Intermediate 1B] THF (10 mL), TEA (1428 mL, 10.25 mmol), and DMAP (0.083 g,
0.683 mmol). BOC-anhydnde (1.745 mb, 7.52 romol) was added slowly over 10 nunutes
and the reaction stirred for 30 minutes. The reaction was concentrated under vacuum to
give an 01}, The otl was purified by columm chromatography on a Teledyne Isco
mstrument (24 g Silica, 100% Hexanes-80% EtOAc/Hexanes). Like fractions were
combined and concentrated under vacuum fo give a slight vellow oil, tert-buty! 5-chloro-
3-isopropyi-1H-pyrrolof 3,2-b{pyridine-1-carboxviate (2.06 g). LT M5 r1==1.20 min.
(m+1 =295) [B1]. "H NMR (400 MHz, DMSO-ds) 8 8.28 (d. /=8.7 Hz, 1H), 7.71 (s, 1H),
7.38 (d, =87 Hz, 1H), 3.22-3.08 (m, 1H), 1.62 (s, 9H), 1.31 (d, J=6.8 Hz, 6H).

Intermediate 6G1B: tert-butyl 5-{(1-(tert-butoxvcarbonypiperidin~-4-yHoxy}-3-1sopropyl-
IH-pyrrolo{3,2-blpyridine-1-carboxvlate
H’»ic

” CHs
O._-Ny A
BOCU l .

gcc {601B)
A 1 dram vial containing tert-buty! 4-hydroxypiperidine-1-carboxylate (137 mg,
{(1.678 mmol}, cesium carbonate {166 mg, 0.509 mmol), toluene (1 mL}, and
methanesulfonato(2-(di-t-butyiphosphino)-3-methoxy-6-methvi-2",4° 6" -tri-i-propyl-1,1°-
biphenvI}2 -anino-1,1 -biphenvl-2-vhpalladium(l) (8.53 mg, 10.18 pmol) under a
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nitrogen atmosphere was heated to 90 °C for 3 minudes. {ert-butvi S-chloro-3-isopropyl-
IH-pvrrolof3,2-blpyridine- I-carboxylate (100 mg, 0.339 mmol} 1s added to the reaction
and heated overnmight at 90 °C. The temperature was increased to 110 °C for 4 hours. The
reaction was filtered through a pad of Celite and concenirated under vacuum. The
resulting oil was purified by column chromatography on a Teledyne Isco instrument (24 g
Silica, 100% Hexanes-100% EtOAc). Like fractions were combined and concentrated
under vacuum o afford tert-buty! 5-((1 -{tert-butoxycarbonylipiperidin-4-vjoxy }-3-
1sopropyl-1H-pyvrrolo| 3,2-bipyridine-1-carboxylate (37 mg, 0.081 mmol, 24 % vield).

LC MS r1==1.33 man. {m+1 =460} [BI].

Intermediate 601C: tert-buty 5-{(1-{teri-butoxycarbonyazetidin-3-ylymethoxy }-3-

isopropyi-1H-pyrrolo{3,2-blpyvridine-1-carboxylate

HsC
BochN~ } ~CHg
LA 0N
Db
=

N U
Boc  (60O1C)

A 1 dram vial containing tert-butyl 3-thy droxvmethyvljazetidine-1-carboxylate
{60.7 mg, 0.324 mmol}, cesiuvm carbonate {158 mg, 0.486 mumol), toluene {2 mL). and
methanesulfonato(2-(di-t-butyiphosphino)-3-methoxy-6-methvi-2",4° 6" -tri-i-propyl-1,1°-
biphenyI}2 -anuno-1,1 -biphenvl-2~-yhpalladium(ll} (8.16 mg, 9.73 umol) under a
nitrogen atmosphere was heated to 105 °C for 5 minutes. tert-butyl 5-bromo-3-isopropyl-
IH-pyrrolo]3,2-blpyndine-1-carboxylate (110 mg, 0.324 mmol} in toluene {1 mL} was
added to the reaction and heated overnight at 105 °C. The reaction was diluied with water
{10 mL) and extracted with EtOAc (3x10 mbl). The organic lavers were combined and
passed over a pad of Celite and concentrated under vacuum to give clear oil. Purified by
column chromatography on a Teledyvne Isco mnstrument {24 g Silica, 100% Hexanes-50%
EtOAc/hexanes). Like fractions were combined and concentrated under vacuum to give
tert-butyl 5-{(1-{tert-butoxycarbonyljazetidin-3-y ymethoxy)-3-isopropyvi-1H-pyrrolof3,2-
bipvridine-1-carboxviate {107 mg, 0.228 mmol, 70.4 % vield). LC MS rt=1.26 min.
(m+1 =446 [B1]. 'H NMR (400 MHz, CHLOROFORM-d} & 8.27-8.09 (m, 1H), 7.44
(br. 5., 1H). 6.64 (d, J=8.9 Hz, 1H), 4.51 (d, J=6.7 Hz, 2H), 4.08 (1. }=8.6 Hz, 2H), 3.85

173



WO 2019/125977 PCT/US2018/065908

(dd, }=8.7, 5.4 Hz, ZH)}, 3.21 (dt, J=13.2, 6.7 Hz, 1H), 3.02 {(dquin, }=13.6, 6.8 Hz, 1H),
1.67 {s, 9H), 1.46 (s, OH), 1.38(d, J=7.0 Hz, GH).

Intermediate 601 D: tert-butyl 5-({1-(tert-butoxy carbonyDpiperidin-4-ymethoxy)-3-

5 isopropyl-1H-pyrrolo{3,2-bjpyridine-1-carboxylate

Boci\i/\\i

%joc (60110
A 1 dram vial containing tert-butyl 4-(hydroxymethylpiperidine-1-carboxylate
(337 mg, 1.565 mmol)}, cesium carbonate (765 mg, 2.348 mmol), tohuene {53 mL), and
methanesulfonato(2-(di-t-butylphosphino)-3-methosy -6-methyl-2", 4,6  -tri-~propyl-1,1 -
10 biphenyI}2 -amino-1, 1 -biphenvi-2-vhpalladiom{Il} (39.4 mg, 0.047 mmol) under a
nitrogen atmosphere was heated to 105 °C for 5 mimues. tert-Butyl 3-bromo-3-isopropyl-
H-pyrrolo]3,2-blpyndine-1-carboxylate (331 mg, 1.565 mmol) in toluene (1 ml) was
added to the reaction and heated for 3 hours at 105 °C. The reaction was diluted with
water {10 mL} and extracted with Et0OAc (3x10 mL). The organic layers were combined
15 and passed over a pad of Celite and concentrated under vacuum 1o give a clear ol
Purified by coluron chromatography on a Teledyne Isco instrument (24 g Silica, 100%
Hexanes-50% EtOAc/hexanes). Like fractions were combined and concentrated under
vacuum to give tert-butyl 5-({1-{iert-butoxy carbony}piperidin-4-y methoxy }-3-
isopropy - 1H-pyvrrolo]3,2-blpyridine-1-carboxylate (408 mg, 0.861 mmol, 55.0 % vield).
20 LCMS r=1.33 mun (m+i= 474) [B1]. 'H NMR (400 MHz, CHLOROFORM-d) 5 8.26-
8.00 (m, 1H), 7.50-7.33 (m, 1H). 6.67-6.57 (m, 1H), 4.24 (d, J=6.5 Hz, 2H), 4.21-4.02 (m.
2H), 3.26-3.14 (m. 11), 2.64 (br d, J=7.5 Hz, 2H), 2.10-1.92 (ro, 1H), 1.87-1.79 (m, 2H),
1.74-1.61 (m, OH), 1 49-1.44 (m, 9H), 1.38 (d, J=6.8 Hz, 6H), 1.33-1.22 (m, 2H).

25 Intermediate 601E: tert-butyl 3-isopropyl-S-methoxy-1H-pyrrolo|3,2-bipyridine-1-

carboxylate
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A 1 dram vial containing methanol (0.918 ml., 22.70 momol), cesium carbonate

(1109 mg, 3 40 mmol)}, toluene {5 mL), and methanesulfonato(2-(di-t-butviphosphino}-3-

methoxy-6-methyl-2",4°,6 -tri-1-propyl-1,1"-biphenyl 2 -amino-1,1 -biphenyl-2-

yhpalladiom(I1) (38.1 mg, 0.045 mmol} under a nitrogen atmosphere was heated to 103

°C for 5 munutes. tert-Butyl 5-bromo-~3-isopropyl-1H-pyrrolo{3,2-blpyridine-1-

carboxylate (770 mg, 2.270 mmol} in toluene was added to the reaction and heated at 105

(. After 30 minutes, the reaction was diluted with water {10 ml) and extracted with

FtOAc (3x10 mL). The organic lavers were combined and passed over a pad of Celite

and concentrated under vacuum to give a clear oil. Purified by colunmnn chromatography

on a Teledyne Isco instrument {24 g Silica, 100% Hexanes-530% EiQAc/hexanes). Like

fractions were combined and concentrated under vacuum to give terl-butyl 3-isopropyl-5-

methoxy-1H-pyrrolof3,2-blpyridine-1-~carboxylate {48 mg, 0.165 nwol, 7.3 % yield. LC

MS rt=1.22 min. (mr+1 =291} [B1}.

Intermediate 601F: tert-butyl 3-isopropyi-S-methoxy-2~(4,4.5,5~tetramethvl-1,3.2-

dioxaborolan-2-v1}-1H-pyrrolof3,2-bipyridine-1-carboxvlate

HsC
CHs
CH-~

_O.__N
HaC N Wt
| P B, | CHg
N O7lcH

Boc  H.0 3

To anitrogen flushed 20 mb vial with a pressure relief septum was added tert-

buty! 3-isopropyl-S-methoxy-1H-pyrrolo|3,2-blpyridine-1-carboxylate (70 mg, 0.241

mmol}, THF {2 mL), and 2-isopropoxy-4.,4,5, 5-tetramethyl-1,3,2-dioxaborolane (€¢.054
mb, 0.265 ramol). The vial was cooled to -40 °C in a drv 1ce/NMP bath. LDA (0.301

mb., 0.603 mmol} was added dropwise over 15 minutes. The reaction was warmed to O

°C. The reaction was cooled 1o -40 °C and quenched with saturated KHSO4. The

reaction was warmed 1o room temperature, diluted with waler (10 mL) and extracted with

EtOAc (3x10 mbL). Organic lavers were combined, dried over sodium sulfate, filtered,
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and concentrated under vacuum to give a clear oil. The clear o1l was purtfied by colunmn
chromatography on a Teledyne Isco instrument (12 g Silica, 100% Hexanes-50%
EtOAc/Hexanes). Like fractions were combined and concentrated under vacuum to give
tert-butvl 3-1sopropyi-5-methoxy-2-(4,4 5, S-tetramethyi-1,3,2-dioxaborolan-2-y13-1H-

5 pyrrolof3,2-bipyridine-1-carboxylate (50 mg, 0.120 mmol, 49.8 % vield). LC MS rt=1.34
min. (m+1 =417} B1].

Example 601:
To a2 dram vial with pressure relief septurm was added tert-butyl 3-isopropyi-3-

10 methoxy-2-{4,4,5 5-tetramethyl-1,3,2-dioxaborolan-2-v1)-1H-pyrolof 3,2-bpyridime-1 -
carboxvlate (50 mg, 0.120 mmol).6-bromo-8-methoxy-| 1.2 4liriazolo|1,5-alpyridine
(27.4 mg, 0.120 mmol), 27 generation Xphos precatalyst (4.72 mg, 6.00 pmol), and THF
(1 mL). The reaction was evacuated and flushed with nitrogen several times. Aqueous
tripotassium phosphate (3 M. 0.040 mL, 0.120 mmol) was added and the vial was

15 evacuated and flushed with nitrogen several times. The reaction was heated at 65 °C for
1 hour, The reaction mixture was diluted with brine (1 mL) and extracted with EtQAc
(3x2 mb). The organic layers were combined, dried over sodium sulfate, filtered, and
dried under vacuum. The resufting oil was purified by column chromatography on a
Teledyne Isco mstrument (12 g Stlica, 100% hexanes-100% EtOAc). Like fractions were

20 combined and concenirated under vacuum. The resulting oil was treated with 1:1
TFA:DCM for 30 minutes, then concentrated under a stream of nitrogen. The resulting
oil was neutralized with sodium bicarbonaie and extracted with EtQAc. The organic
laver was dried over sodium subfate, filtered and concentraled to give a sohd, 6-(3-

isopropyl-S-methoxy-~1H-~pyrrolo] 3, 2-bjpyndin-2-v1}-8-methoxy-{ 1,2, 4 inazolof 1,5~

25 alpvridine (11.4 mg, 0.032 mmol, 26 7% vield). LC MS =077 min. {m+1=338) [B1}].
'H NMR (400 MHz, DMSO-de) 5 11.31 (5, 1H), 8.60 (d, J=1.2 Hz, 1H), 8.52 (s, 1H),
7.68 (¢, /=87 Hz 1H), 7.19(d, J=1.1 Hz, 1H), 6.59(d, /=87 Hz, 1H), 408 (s, 3H), 4 06~
3.98 (m, 1H). 3.89 (5. 3H). 1.57-1.52 (m, 6H).

30 EXAMPLE 602

2~-{4-{{{3-150propv1-2-(8-methoxy-[1,2 4 linazolo] 1, 3-alpvndin-6-v -1 H~pyrrolo] 3,2-

blpyridin-5-yDoxy ymethypiperidin-1-vH-N,N-dimethylacetamide
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To a1 dram vial containing 6-{3-1sopropyl-5-{piperidin-4-ylmethoxy)-1H-
pyrrolof3,2-bipyridin-2-y1)-8-methoxy-{ 1,2.4}triazolof 1, 5-alpyridine, 2 TFA (15 mg,
0.023 mmol) was added DMF (1 mL). DIEA (0.012 mi., 0.069 mmol), and 2-chloro-N N-
dimethvlacetamide (4.22 mg, 0.035 mmol}. The reaction mixfuwe was stirred at room
temperature overnight. The crude material was purified via preparative LC/MS with the
tollowing conditions: Coluron: Xbridge C18, 19 x 200 mm, 5-um particles; Mobile Phase
A 5:95 acetonitrile: water with 10-mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10-mM ammonium acetate; Gradient: 15-55% B over 20 minutes,
then a S-mimute hold at 100% B; Flow: 20 mL/min. Fractions containing the product
were combined and dried via centrifugal evaporation. LC/MS was used to analvze the
final compound. Injection 1 conditions: Column: Waters Xbridge C18, 2.1 mm x 50 mm,
1.7 pm particles; Mobile Phase A: 5:95 acetomtrile:water with 10 mM amnonium
acetate; Mobile Phase B: 95:5 acetominile: water with 10 mM anumnonium acetate;
Temperature: 50 °C; Gradient: 0 %B to 100 %8B over 3 min, then a 0.75 mun hold at 100
%B; Flow: 1 mL/min; Betection: MS and UV (220 nm}. Inyjection 1 results; Observed
Mass: 5306.1 (M+H}; Retention Time: 1.28 min. Injection 2 conditions: Column: Waters
Xbridge C18, 2.1 mun x 50 mm, 1.7 wim particles; Mobile Phase A: 5:95 acetonitrile:water
with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:3 acetonitrile:water with 0.1 %
trifluorcacetic acid; Temperature: 50 °C; Gradient: 0 %B (o 100 %8B over 3 min, then a
0.75 mun hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2
results: Observed Magss: 506.25 (M+H); Retention Time: 1.01 nun. Isolated 2-(4-({((3-
isopropvi-2-(8-methoxy-{1,2,4{triazolo| 1,5-a]pyridin-6-vD-1H-pyrrolo| 3,2-bjpvridin-5-
vhoxyimethyDpipendin-1-v)-N,N-dimethylacetamide (4.2 mg, 8.06 pmol, 348 % vield).
'H NMR (500 MHz, DMSO-ds) & 11.30 (s, 1H). 8.59 (5, 1H). 8.50 (5. 1H). 7.67 (d, }=8.9
Hz, 1H), 7.18 (s, 1H), 6.57 (d, J=8.5 Hz, 1H), 4.18 (d, J=6.1 Hz, 2H), 4.07 (s, 3H), 3.29-
3.20 {m, 1HD, 3.09 (s, 2HD, 3.02 (s, 3H), 2.88-2.82 (m, 2H). 2.80 (s, 3H). 2.00 (br ¢,
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F=10.7 Hz, 2H}, 1.86-1.76 (m, 1H), 1.73 (br d, }=12.2 Hz, 2H), 1.53 {(br d, J=1.0 Hz, 6H},
1.37-1.25 {m, ZH).

EXAMPLE 603
6-(3-1sopropyl-3-((1-1sopropylipiperidin-4-viyoxy - IH-pvrrolo{3,2-blpyridin-2-y1}-8-

methoxy-{1,2,4{triazolo] |, 5-ajpynidine

W (603)

To a2 dram vial conlaining tert-butyl 5-((1-{tert-butoxycarbonyl)piperidin-4-
yvhoxv)-3-isopropvi-2-(8-methoxy-{ 1.2 4 ftnazolof 1,5~alpyndin-6-y1)- 1H-pyrrolof3,2-
bipyridine-1-carboxviate (31 mg, ¢.051 mmol} was added BCM (1 mL} and TFA (1 mL).
The reaction mixture was stirred at room temperature for 30 munuies. The reaction
mixture was concentrated under a stream of nitrogen and dried under vacuum. To the
resulting oil was added DMF (1 mL), DIEA (0.027 mL, 0.153 mmol)}, and acetone (0.019
mk, 0.255 mmol}. The reaction mixture was stirred at room temperature for 30 mimutes.
Sodium triacetoxyborohydride (34.1 mg, 0.255 mmol} and acetic acid (2.93 pL, 0.051
mmol) were added, and the reaction muxiure was stirred at room temperature overnight.
The crude material was purified via preparative LC/MS with the following conditions:
Column: Xbridge C18, 19 x 200 mmn, 5~-pum particles; Mobile Phase A: 5:95 acetonitnle:
water with 0.1% trifluorcacetic acid; Mobile Phase B: 95:5 acetontirile: water with 0.1%
trifluoroaceiic acid; Gradient: 5-45% B over 27 minutes, then a 3-minute hold at 100% B;
Flow: 20 mL/min. Fractions containing the product were combined and dried via
centrifugal evaporation. The vield of the product was 4.5 mg. LC/MS was used to
analvze the final compound. Injection 1 conditions: Colunu: Waters Xbridge C18, 2.1
mm x 50 mm, 1.7 um particles; Mobile Phase A: 5:95 acetonttrilerwater with 10 mM
ammonium acetate; Mobile Phase B: 95:3 acetonitrile: water with 10 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %B to 100 %8B over 3 mun, then a 0.75 min hold
at 100 %B; Flow: 1 mL/min; Detection: MS and UV {220 nm). Injection 1 results:
Observed Mass: 449 (M-+H): Retention Time: 1.22 min. Injection 2 conditions: Column:
Waters Xbridge C18, 2.1 mm x 50 mm, 1.7 pm particles; Mobile Phase A: 5:93
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acetonttrile;water with 0.1 % trifluoroacetic acid; Mobile Phase B: 95:5 acetonttrile;water
with 0.1 % trifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3
min, then a 0.75 nman hold at 100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm).

Injection 2 results: Observed Mass: 449 29 (M+H); Retention Time: 1 07 mun.

EXAMPLE 604
6-(3-1sopropyl-5-({(1-(2-{methylsulfony DethvDpiperidin-4-vhmethoxy -1 H-pvrrolof 3,2-b}
pyridin-2-y1)-8-methoxy-{1,2,4{triazolof 1,5-a]pynidine

HaC
O CHa
S
{ J = \G‘}N
0\\8&0 ?\; H N‘N _
Ha S (604)

To a1 dram vial containing 6-(3-1sopropyl-3-(piperidin-4-ylmethoxy)-1H-
pyrrolof3,2-blpyndin-2-v)}-8-methoxy-{1,2 4 Hriazolo{1 S-ajpyridine, 2 TFA (15 mg,
(1.023 mmol} was added DMF (0.75 mL), DIEA (4.04 pL, 0.023 mmol}, and 1-bromo-2-
(methylsulfonviethane (4.33 mg, 0.023 mamol). The reaction mixture was stirred at room
ternperature overnight. The reaction nuxture was heated to 70 °C for 3 hours. The crude
material was 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 armmontum acetaie; Mobile Phase B: 955 acetomirile: water with 10-mM
ammonium acetate; Gradient: 20-60% B over 19 nunutes, then a S-nunute hold at 100%
B: Flow: 20 mL/min. Fractions containing the product were combined and dried via
centrifugal evaporation. LC/MS was used to analyze the {inal compound. Injection |
conditions: Column: Waters Xbridge C1¥, 2.1 mym x 50 mm, 1.7 um particles; Mobile
Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient: 0 %B
10 100 %B over 3 mun, then a 0.75 mun hold at 100 %B; Flow: 1 mL/min; Detection: MS
and UV {220 nny). Injection 1 results: Observed Mass: 527 .45 (M+H); Retention Time:
1.5 min. Injection 2 conditions: Column: Waters Xbridge C18, 2.1 mm x 50 mum, 1.7 um
particies; Mobile Phase A: 5:95 acetomtrilewaler with 0.1 % trifluoroacetic acid; Mobile
Phase B: 95:5 acetonitriie:water with 0.1 % trifluoroacetic acid; Temperature: 50 °C;
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Gradient: 0 %8B 10 100 %B over 3 min, then a .75 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV {220 nm}. Injection 2 results: Observed Mass: 527 .47 (M-+H);
Retention Time: 0.98 mun. Isolated 6-(3~1sopropyl-3-((1-(2-
(methylsulfonyljethylpiperidin-4-ylimethoxy }-1H-pyirolof 3,2-blpyvndin-2-vi}-8-
methoxy-{1,2 4ltriazolof 1,3-ajpyridine (3.8 mg, 7.00 pmol, 30.3 % vield). 'H NMR (500
MHz, DMSO-de) 3 11.29 (s, 1H). $.58 (s, 1H), 8.50 (5. 1H). 7.67 (d, J=8.9 Hz, 1H). 7.17
(s, 1H}, 6.57(d, J=8.9Hz, 1H}, 4,18 (br d, J=6.4 Hz, ZH), 4.07 (s, 3H), 3.9 (s, 1H). 3.29-
3.20 (m, 2H), 3.02 (s, 3HD), 2.92 (br &, J=11.0 Hz, 2H), 2.68 (1, J=6.7 Hz, 2H), 1.95 (br 1,
=108 Hz, 2HD, 1.87-1.79 (m, TH), 1.78-1.72 {m, 2H}, 1.55-1.49 (m, 6H), 1.37-1.24 (m,
2H).

EXAMPLES 605 AND 611
4~{(3~1sopropyl-2-(8-muethoxy-{ 1,2 4ltnazolof 1, 5-alpyndin-6-vh~-1H-pyrrolof 3.2~
bipyridin-5-yioxy)-N,N-dipropyvicyclohexan-1-amine

HsC,

Ha .
gl -CH.
\7\ O\(N\ ? O~CH,
B Q\%\ > CS\
HSC\//j & \ N )\

N (605 and 611)

To al dram vial containing 4-({3-isopropyl-2-(8-methoxy-{ 1,2, 4]triazolo]1,5-a}
pyridin-6-y13-1H-pyrrolof3,2-blpyridin-5-yhoxy ey clohexan-1-amine, 2 TFA (15 mg,
0.023 mmol) was added DCM (1 mL), DMF (0.5 mL), DIEA (8.08 ul, 0.046 mmol), and
propionaldehyvde (3.32 L, 0.046 mmol}. The reaction mixture was stirred at room
temperature for 30 muinutes. Acetic acid (1.324 ul, 0.023 mmol) and sodium
triacetoxyborohydride (14.71 mg, 0.069 mmol} were added to the reaction nuxture. The
reaction mixture was stirred for 3 hours. A drop of water and DMF (1 mL) were added,
and then the crude material was purified via preparative LC/MS with the following
conditions: Column: Xbridge C18, 19 x 200 mm, S-pum particles; Mobile Phase A: 5:95
acetontrife; water with 10-mM amimonium acetate; Mobile Phase B: 93:5 acetonitrile:
water with 10-mM ammonium acetate; Gradient: 22-62% B over 20 minutes, then a 4-
minute hold at 100% B Flow: 20 mL/min. Fractions containing the product were

combined and dried via centrifugal evaporation to afford two compounds: Isolate 1 and
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Isolate 2. These compounds were cis and trans isomers, but the identities of isomers in
the 1solates were not assigned.
Example 603 Isolate |1 4-((3-isopropvi-2-(8-methoxv-[1.2.4}triazolof1.5-

aipyridin-6-vi}-1H-pyrrolo{3,2-blpyridin-5-yhoxy }-N, N-dipropyicyclohexan-1-amine

Wh

(9.9 mg, 6.020 mmol, 85 % yield). LC/MS was used {o analyze the final compound.

Imyection 1 conditions: Coluron: Waters Xbridge C18, 2.1 rom x 50 nwn, 1.7 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; Temperature: 50 °C; Gradient:

() %08 to 100 %8B over 3 mun, then a 0.75 min hold at 100 %B; Flow: 1 mL/min;

10 Detection: MS and UV (220 nm). Injection 1 results: Observed Mass: 505.48 (M+H);
Retention Time: 1.51 min. Injection 2 conditions: Column: Waters Xbridge €18, 2.1 mm
x 50 mm, 1.7 pm particles; Mobile Phase A: 5:95 acetontirile:water with 0.1 %
trifluorcacetic acid; Mobile Phase B: 95:5 acetonitnile:water with 0.1 % influorcacstic
acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.75 min hold at

15 100 % B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 resulis:
Observed Mass: 505.46 (M+H); Retention Time: 1.24 min. 'H NMR (500 MHz, DMSO-
d6) & 11.28 (s. 1H). 8.58 (s. 1H). 8.50 (s, 1H), 7.68-7.60 (m, 1H), 7.18 (5, 1H), 6.50 (d,
=89 Hz, 1H), 486G (brs, 1H), 427 (q. J=7.0 Hz, 1H), 4.07 (s, 2ZH), 3.25 (br dd, J=10.2,
6.0 Hz, 1H), 3.19-3.10 {m. 1H), 2.89 (s, 1H), 2.70-2.67 (m, 1H), 2.73 (5. 1H), 2.47-2.33

20 (m, 3H), 2.26 (brs. 1H). 1.79 (brs, 1H), 1.53 (br d, }=6.7 Hz, 6H). 1.44-1.33 (m, 6H),
1.32-1.20 (m, 1H), 099 (d, J=6.4 Hz 3H}, 0.84 {t, J=7.3 Hz, 4H).

Example 611 Isolate 2: 4-((3-1sopropyl-2-(8-methoxy-[1,2,4}triazolof 1,5~

alpyvrdin-6-v1}-1H-pyrrolo{3,2-blpyridin-S~yhosy }-N, N-dipropyicyclohexan-1 -amine
(4.2 mg, 791 umol, 34 2 % vield). LC/MS was used to analvze the final compound.

25 Injection 1 conditions: Colunm: Waters Xbridge C18, 2.1 mm x 50 mom, 1.7 um particles;
Mobile Phase A: 5:95 acetomitrile:water with 10 mM anusonium acetate; Mobile Phase
B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature: 50 °C; Gradient:
0 %B to 100 %B over 3 nun, then a (.75 min hold at 100 %B; Flow: 1 mL/min;
Detection: MS and UV (220 nm). Injection 1 results: Observed Mass: 505.46 (M+H):

30 Retention Time: 1.57 min. Injection 2 conditions: Colunmn: Waters Xbridge C18, 2.1 mm

x 50 mm, 1.7 ym particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 %
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{rifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % trifluoroacetic
acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.75 min hold at
100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nm). Injection 2 results:
Observed Mass: 505.46 (M+H); Retention Time: 1.3 nun. 'H NMR (500 MHz, DMSO-
d6) 8 11.28 (s, 1H), 8.58 (s, 1H), 8.50 (5, 1H), 7.94 (s, 1H), 7.66 (d, J=8.5 Hz, 1H), 7.17
(s, 1H), 6.58 (4. J=8.5 Hz. 1H), 5.20 (br s, 1H), 4.07 (s, 3H), 3.29-3.22 (m. 1H), 3.19-3.11
(m, TH), 2.89 (s, 1H). 2.73 (s, 1H). 2.46-2.34 (m, 2H), 2.13 (br s, 1H), 1.76 (br s, 1H)},
1.60 (br d, 3=8.9 Hz, 3H), 1.51 (br d, J=6.7 He, 5H), 1.42-1.35 (m, 4H), 0.99 (d, J=6.1
Hz, 3H), 0.84 (t, }=7.2 Hz. GH).

EXAMPLE 606
6-(3~isopropy-S~-({1-propyIpipendin-4-vDmethoxy }- 1H-pyrrolo[ 3,2-blpyndin-2-y1)-8-

methoxy-{1,2 4jtriazolo{1,5-alpvridine

HaC
0 CHa
O
fg D ) ﬁ -
g A
{ N ‘\\
AN
we N H N
o NT (606

Toal dram vial containing 6-(3-isopropyl-5-(piperidin-4-vimethoxy)-1H-
pyrrolol3,2-blpyndin-2-v1)}-8~-methoxy-{ 1,2, 4Hriazoto] 1, S-ajpyridine, 2 TFA (15 mg,
0.023 mmol) was added DMF (0.5 mL). DIEA (0.012 mL, 0.069 mmol), propionaldehyde
{672 mg, 0.116 mmol). The reaction nuxture was stirred for 5 minutes. Sodium
triacetoxyborohy dride (14.71 mg, 0.069 mmol) and acetic acid (1.324 ub, 06.023 mmol)
were added and the reaction was stirred at room temperature for 6 hours. One drop of
water was added, and the crude material was purified via preparative LC/MS with the
following conditions: Column: Xbridge C18, 19 x 200 mm, S-um particles; Mobtile Phase
A 5:95 acetonitriie: water with 10-mM ammonium acetate; Mobile Phase B: 95:5
acetomtrile: water with 1¢-mM anuvonium acetate; Gradient: 10-50% B over 25 minutes,
then a S-minute hold at 100% B; Flow: 20 mL/nun. Fractions containing the product were
combined and dried via centrifugal evaporation. LC/MS was used to analyze the final
compound. Injection 1 conditions: Colunmm: Waters Xbridge C18, 2.1 mm x 30 wmm, 1.7
um particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium acetate;
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Mobile Phase B: 95.5 acetonitrile water with 10 mM ammonium acetate, Temperature:
30 °C; Gradient: 0 %B to 100 %B over 3 min, then 3 0.75 mun hold at 100 %B; Flow: 1
mb/min; Detection: MS and UV (220 nm). Ijection | results: Observed Mass: 462.94
(M+H}); Retention Time: 1.51 min. Injection 2 conditions: Column: Waters Xbridge C18,
2.1 mm x 50 mm, 1.7 wm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 %
trifluorcacetic acid; Mobile Phase B: 95:5 acetonitnile:water with 0.1 % influorcacstic
acid; Temperature: 50 °C; Gradient: 0 %B to 100 %B over 3 min, then a 0.75 min hold at
100 % B; Flow: 1 mL/min; Detection: MS and UV (220 nmy. Injection 2 resulis:
Observed Mass: 463.3 (M+H): Retention Time: 1.25 mun. Isolated 6-(3-1sopropyl-3-((1-
propvipiperidin—4—yi)methoxy)—lH—pvrmio{3ﬂ2~b}pvﬁdin~2~vi)—8—methoxv-
[1.2,4}ir1azolof1,5-alpyridine (8.6 mg, 0.019 mmol, 80 % vield). 'H NMR (500 MHz,
DMSO-de) § 11.33-11.26 ¢m, 1H), 8.62-8.55 (m, 1H), 8.53-8.47 (m, 1H), 7.71-7.63 (m,
TH), 7.18 (s, 1H), 6.58 (d, J=8.5 Hz, 1H), 4.21-4.16 (m. 2H). 4. 08 (s. 3H). 3.30-3.19 (m,
TH), 2.89 (br d, J=10.7 Hz, 2H), 2.23 (brt, }=7.3 Hz, 2H), 1.93-1 80 (m, 3H), 1.75 (br d,
J=12.2 Hz, 2H), 1.52 (br d, J=7.0 Hz, 6H), 1.44 (dq. J=14.5, 7.4 Hz, 2H), 1.38-1.26 (m,
2H), 0.84 (1, J=7.5 Hz, 3H).

EXAMPLE 607
6-(3-1sopropyl-5-((1 (tetrahy dro-2H-pyvran-4-yhpiperidin-4-viYoxy - 1 H-pvrrolof3,2-
bipyridin-2-y1}-8-methoxy il 2, 41riazolol 1, 5-alpyridine

{—CH

~Ci
#;»r,— 3
! r
f‘f

N} AN
‘N“ (607)

To a | dram vial containing 6-(3-isopropyl-5-{piperidin-4-yioxy}-1H-pyrrolo{3,2-
bipyridin-2-y1}-8-methoxy-{1,2 4 ltriazolof 1,5-a]pyriding, 2 TFA (15 mg, 0.024 mmol) is
added DMF (500 uL), DIEA (12.39 uL, 0.071 munol), and dihydro-2H-~pyran-4(3H)-one
(2.367 mg, 0.024 nuool). The reaction nuxture was stured at room temperature for 5
minutes. Acetic actd (1.353 L, 0.024 mmol} and sodium triacetoxyborohydride (15.03
mg, 0.071 mmol} were added to the reaction. The reaction mixture was siirred overnight.
The crude material was purified via preparative LC/MS with the following conditions:
Column: Xbridge €18, 19 x 200 mm, 5-pm particles; Mobile Phase A: 5:95 acetonitrile:
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water with 10-mM ammonium acetate; Mobile Phase B: 95:5 acetontirile: water with 10-
mM ammonium acetate; Gradient: 10-50% B over 20 minutes, then a 4-minute hold at
100% B; Flow: 20 mL/min. Fractions contaiming 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, 5-pm particles; Mobile
Phase A: 5:95 acetomiinle: water with 10-mM ammonium acetate; Mobile Phase B: 95:5
acetontirile: water with 10-mM ammonium acetate; Gradient: 5-45% B over 20 minutes,
then a 3-minute hold ai 100% B; Flow: 20 mL/mun. Fractions contaiming the product were
combined and dried via centrifugal evaporation. LC/MS was used to analyze the final
compound. Injection | conditions: Columm: Waters Xbridge CI8, 2.1 mm x 530 mm, 1.7
um particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM amimonium acetate;
Mobile Phase B: 95.5 acetonitrile;water with 10 mM ammonium acetate; Temperature:
56 °C; Gradient: 0 %B 1o 100 %B over 3 man, then a 0.75 min hold at 100 %8; Flow: i
mb/min; Detection: MS and UV (220 nm). Injection] results: Observed Mass: 491 .21
{(M+H); Retention Time: 1.33 min. Injection 2 conditions: Column: Waters Xbridge {18,
2.1 mymx S0 mm, 1.7 um particles; Mobile Phase A: 5:95 acetoninle: water with 0.1 %
iriflucroacetic acid; Mobile Phase B: 955 acetonitrile:water with 0.1 % irifluoroacetic
acid; Temperature: 50 °C; Gradient: 0 %B to 100 %8B over 3 min, then a 0.75 min hold at
100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nmy). Injection 2 resulis: Observed
Mass: 49116 (M+H); Retention Time: 1.07 mun. Isolated 6-(3-1sopropy!-5-({1-
(tetrahydro-2H-pyran-4-yDpiperidin-4-yHoxy -1 H-pyrrolo{3,2-bipyridin-2-v1}-8-
methoxy-|1,2 4}iriazolof1,5-a}pyridine (6.7 mg, 0.013 mmol, 56 % vield). 'H NMR (300
MHz DMSO-d6) § 11.28 (s, 1H), 8.57 (s, 1H), 8.50 (s, 1H), 7.66 (d. J=8.5 Hz, 1H), 7.16
(s, 1H), 6,534 (d, J=8.3 Hz, 1H), 5.03-4.93 (m, 18), 4 11-4.03 (m, 3H), 388 {(br d, J=7.6
Hz, 2H). 3.32-3.21 (m, 3H), 2.86 (br d, J=10.4 Hz, 2H), 2.41-2.32 (m, 2H), 2.13-2.03 (m,
2H), 1.94-1.86 (m, 1H). 1.73-1.61 (m, 4H), 1.51 (br d, }=7.0 Hz, 6H), 1.48-1.36 (m, 2H).

EXAMPLE 608

6-(3-1sopropyl-5-((1-methyvlazetidin-3-y Dmethoxy }- 1H-pyrrolo{3,2-blpyridin-2-y1}-8-

methoxy-[1,2.4inazolo] 1, 5-alpyvridine
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N (608)

To a 20 mL scintillation vial containing tert-butvl S-((1 -(tert-butoxycarbonyl)
azetidin-3~yDmethoxy }-3-1sopropyl-2-(8~methoxy-{ 1,2 4itriazolo{ 1. 5-alpyridin-6-y - 1H-
pyirolof3,2-bipyridine-1-carboxylate (40 mg, 0.067 munol) was added DCM (500 mL)
and TFA (500 mL). The reaction mixture was stirred at room temperature for 3 hours,
concentrated under a stream of nitrogen and dried under vacoum. The resulting oil was
dissolved in DMF (1 ol and DIEA (0.035 mL, 0.202 muvol) and formaldebvde (37% in
water} {0.025 mL, 0.337 mumol} were added. The reaction mixture was stirred at room
temperature for 10 minutes. Acetic acid (3.86 ub, 0.067 mimol) and sodium
triacetoxyborohydride (42.9 mg, 0.202 mmol) were added and the reaction nuxture was
stirred at room temperature overnight. The crude material was purified via preparative
LC/MS with the following conditions: Columm: Xbridge C18, 19 x 200 mum, 5-pum
particles; Mobile Phase A: 5:95 acetomirite: water with 10-mM ammoniurm acetate;
Mobile Phase B: 95:5 acetoniinile: water with 10-mM ammonium acetate; Gradient: 10-
50% B over 19 minutes, then a S-minute hold at 100% B: Flow: 20 mL/min. Fractions
contatning the product were combined and dried via cenirifugal evaporation. The
material was further purified via preparative LC/MS with the following conditions:
Column: Xbridge €18, 19 x 200 mm, 5-pm particles; Mobile Phase A: 5:95 acetonitrile:
water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile: water with 0.1%
trifluorcacetic acid; Gradient: 8-33% B over 25 minutes, then a 2-minute hold at 33% B;
Flow: 20 mL/moin. Fractions containing the product were combined and dried via
centrifugal evaporation. LC/MS was used 1o analyze the final compound. Injection 1
conditions: Column: Waters Xbridge C18&, 2.1 mm x 50 mm, 1.7 um particles; Mobile
Phase A: 5:95 acstomtrilerwater with 0.1 % trifluorcacetic acid; Mobile Phase B: 95:5
acetonitrile:water with 0.1 % tnifluoroacetic acid; Temperature: 50 °C; Gradient: 0 %B to
100 Y%B over 3 min, then a 0.75 min hold at 100 %EB; Flow: 1 mi/min; Detection: MS
and UV (220 nm). Injection 1 resulis: Observed Mass: 407 34 (M+H); Retention Time:

0.96 mun. Injection 2 conditions: Columm: Waters Xbridge CI8, 2.1 nunx 50 mam, 1.7 um
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particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM ammonium acetate;
Mobile Phase B: 95:3 acetonitrilerwater with 10 mM ammonium acetate; Temperature:
30 °C; Gradient: 0 %8 to 100 %B over 3 mun, then g 0.75 nun hold at 100 %B; Flow: 1
mb/min; Detection: MS and UV (220 nm}. Injection 2 resulis: Observed Mass: 406,93
(M+H); Retention Time: 1.11 min. Isolated 6-(3-isopropyl-S-((1-methvlazetidin-3-
yhymethoxy -1 H-pyrrolo[3.2-blpyridin-2-v1)}-8-methoxy-~{ 1,2 4jiriazolo{ 1, 3-ajpyridine, 2
TFA (1.7 mg, 2.63 umol, 3.9 % vield). 'H NMR (500 MHz, DMSO-de) 6 11.47-11.38
(m, 1H), 8.61 (s, 1H), 8.53 (s, 1H), 7.74 (d, J=8.7 Hz, 1H), 7.19 (s, 1H), 6.68 (dd, J=8.5,
5.9 Hz, 1H), 4.54-4.40 (m, 2H), 4.08 (s, 3H), 3.99-3.90 (m, 1H), 3.60-3.50 (m, 1H), 3.49-
342 (m, 1HD), 3.29-3.23 (m, 2H), 2.90-2.81 (m, 3H), 2.73 (5, 1H), 1.54 (br d, }=5.6 Hz,
6H).

EXAMPLE 609

2-{4-((3-isopropyl-2-(#-methoxy-{ 1,2 4triazolo{ 1,5-ajpyridin-6-vI}-1H-pyrrolof 3,2-bj

pyridin-3-yhoxy)piperidin-1-vi)-N,N-dimethylacetamide

el e

To a1 dram vial containing 6-(3~-isopropyl-5-{piperidin-4-yloxy }-1H-pyrrolo{3,2-

(609)

b} pyridin-2-y13-8-methoxy-| 1,2,4}trazolof 1,5-a]pyridine, 2 TFA {20 mg, 0.032 mmol)
was added DMF (1 ml), BIEA (0.017 mi., 0.095 mmol)}, and 2-chloro-N N-
dimethylacetamide (11.50 mg, 0.095 mmol). The reaction nuxiure was stirred at room
emperature overnight. The crude material was purified via preparative LC/MS with the
following conditions: Colurnn: Xbridge C18, 19 x 200 mm, 5-pm particles; Mobile Phase
A 8:95 acetonitriie: water with 10-mM ammonium acetate; Mobile Phase B: 95:5
acetonttrile: water with 10-mM ammonium acetate; Gradient: 10-50% B over 20 minutes,
then a 4-mimite hold at 100% B; Flow: 20 mL/min. Fractions containing the product
were combined and dried via centrifugal evaporation. LO/MS was used to analyze the
final compound. Injection | conditions: Colurn: Waters Xbridge C18, 2.1 rom x 50 mum,

1.7 pm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 % trifluoroacetic acid;
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Mobile Phase B: 95:5 acetonitrilerwater with (.1 96 trifluoroacetic acid; Temperature: 50
°C; Gradient: € %8B to 100 %B over 3 mun, then a 0.75 min hold at 100 %B; Flow: 1
mbL/min; Detection: MS and UV (220 nm). Ijection | resulis: Observed Mass: 492,13

(M+H}); Retention Time: 1.25 min. Injection 2 conditions: Column: Waters Xbridge C18,

Wh

2.1 mm x 50 mm, 1.7 wm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM
ammonmum acetate; Mobile Phase B: 95:5 acetomirile:water with 14 mM ammonium
acetate; Temperature: 50 °C; Gradient: 0 %5B to 100 %B over 3 min, then a 0.75 min hold
at 100 %B; Flow: 1 mL/min, Detection: MS and UV (220 nm). Injection 2 results:
Observed Mass: 492.01 (M+H); Retention Time: 1.28 nmun. Isolated 2-{4-((3-1sopropyi-2-
10 (8-methoxy-{1,2,4]triazolo[1, S-alpyridin-G-y1)-1H-pyrrolo|3,2-blpyridin-5-
vihoxy)piperidin-1-y1)-N N-dimethylacetanude (112 mg, 0.023 mmol, 71.6 % vyield). 'H
NMR (500 MHz, DMSO-de} & 11.30 (s, 1H), 8.60 (s, 1H), 8.52 (s, 1H), 7.67 (d, J=8.9 Hz,
1H), 7.19 (s, 1H}, 6.55 (d, J=8.5 Hz, 1H), 5.04-4.96 (m, 1H). 4 08 (s, 3H), 3.32-3.22 (m,
1H), 3.18 {s, 2H), 3.04 (s, ZH}, 2.89-2.73 (m. 4H), 2.36 (br t. J=9.3 Hz, 2H), 2.12-2.05

15 (m, 2H), 1.90(br s, 1H), 1.74-1.64 (m, ZH), 1 56-1.48 (m, 6H), 1.24 (s, 1H).
EXAMPLES 610 AND 614
4-{{3-isopropyl-2-(8-methoxy-{ 1,2 4|triazolo] . 5-alpyndin-6-vI}-1H-pyrrolo[3,2-
bipyridin-S-yljoxy }-N, N-dimethylcyclohexan-1-amine
PO N > o-cH
N Aoy
HsC., P )
S LS
HiC N N N
3 H L
20 N {610 and 614)

Toal dram vial containing 4-{((3-1sopropyl-2-(8-methoxy-{ 1,2 4]trniazolo[1,5-
alpyridin-6-vi)-1H-pyrrolof 3, 2-blpyndin-S-vhoxycvclohexan-1-amine, 2 TFA (15 mg,
{(1.023 mmol} was added DMF (0.5 mL), BCM (1 mL}, BIEA (8.08 yL, 0.046 mumol), and
formaldehyvde (1.911 pL, 0.069 mmol). The reaction mixture was stirred at room

25 temoperature for 30 minwutes. Acetic acid (1.324 pl., 0.023 mmol) and sodium
triacetoxyborohydride (14.71 mg, 0.069 mmol) were added and the reaction mixture was
stirred at room temperature for | hour. The crude material was purified via preparative

LC/MS with the following conditions: Columm: Xbridge C18, 19 x 200 nun, 5-pum
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particies; Mobile Phase A: 5:95 acetomitrile: water with 0.1% tifluoroacetic acid; Mobile
Phase B; 95:5 acetonitrile: water with 0.1% triftuoroacetic acid; Gradient; 5-50% B over
20 minutes, then a 6-minute hold at 100% B; Flow: 20 mL/min. Fractions containing the
product were combined and dned via cenirifugal evaporation to afford two compounds:

5  Isolaie 1 and Isolate 2. These compounds are cis and trans isomers, but the identities of
the 1somers in the isolates were not assigned.

Example 610: isolate 1: 4-{(3-isopropvi-2-{8-methoxy-|1,2 4jiriazolo{1,5-
aipyridin-6-y)-1H-pyrrolo|3,2-bipyridin-S-yvDoxy)}-N, N-dimethylcyclohexan-1-amine, 2
TFA (8.5 mg, 0.012 mamol, 53.2 % vield). LC/MS was used to analyze the final

10 compound. Injection 1 conditions: Column: Waters Xbrdge C18, 2.1 mmx 50 mm, 1.7
um particles; Mobile Phase A: 5:95 acetonitrile:water with 10 mM amumonium acetate;
Mobile Phase B: 95.5 acetonitrile;water with 10 mM ammonium acetate; Temperature;
50 °C; Gradient: 0 %B 1o 100 %B over 3 mun, then a 0.75 min hold at 100 %B; Flow: 1

mb/min; Detection: MS and UV (220 nm). Injection 1 results: Observed Mass: 449 37

pns
(¥4}

(M+H); Retention Time: 1.11 mun. Injection 2 conditions: Column: Waters Xbridge €18,
2.1 mmx 50 mm, 1.7 pm particles; Mobile Phase A: 5:95 acetonitrile:water with 0.1 %
iriflucroacetic acid; Mobile Phase B: 955 acetonitrile:water with 0.1 % irifluoroacetic
acid; Temperature: 50 °C; Gradient: 0 %B to 100 %8B over 3 min, then a 0.75 min hold at
100 %B; Flow: 1 mL/min; Detection: MS and UV (220 nmy). Injection 2 resulis: Observed
20 Mass: 449 36 (M+H}; Retention Time: 0.91 mun. 1H NMR (500 MHz, DMS(-d6) &

11.36 (s, 1H), .59 (s, 1H), 8.52 (s, 1H), 7.69 (d, J=8.9 Hz, 1H), 7.17 (s, 1H), 6.54 (d,

J=8.5 Hz, 1H}, 4.96-4 86 (m, 1H), 4.12-4.04 {m, 3H}, 3.31-3.20 (m, 2H), 2.38 {br 4,

J=11.6 He, 2HD, 2.18-2.07 (m, 2H), 1.73-1 58 {m, 3H), 1.55-1.38 (m, 11H}

Example 614 Isolate 2: 4-((3-isopropvi-2-(&-methoxv-[1.2.4}triazolof1.5-

25  alpyridin-6-yi}-1H-pyrrolo{3,2-blpyridin-5-vDoxy }-N_N-dimethvicy clohexan-1-amine, 2
TFA (3.1 mg, 4.44 ymol, 19 % vield). LT/MS was used to analvze the final compound.
Injection 1 conditions: Colurnn: Waters Xbridge C18, 2.1 ram x 50 mwn, 1.7 um particles;
Mobile Phase A: 5:95 acetontirde water with 10 mM ammonium acetate; Mobile Phase
B: 95:5 acetomirile:water with 10 mM ammonium acetate, Temperature: 50 °C; Gradient:

30 0 %DB to 100 %B over 3 mun, then a 0.75 min hold at 100 %B; Flow: 1 mL/min;

Detection: MS and UV (220 nm). Injection 1 results: Observed Mass: 44938 (M-+H);

Retention Time: 1.26 min. Injection 2 conditions: Column: Waters Xbridge C18, 2.1 mum
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x 50 mm, 1.7 pm particles; Mobile Phase A: 5:95 acetonitrile: water with 0.1 %
{riflucroacetic acid; Mobile Phase B: 95:5 acetonitrile:water with 0.1 % irifluoroacetic
acid; Temperature: 50 °C; Gradient: 0 %B to 100 %8B over 3 min, then 2 0.75 min hold at
100 %B; Flow: 1 mi/min; Detection: MS and UV (220 nm). Injection 2 results: Observed
Mass: 449.38 (M+H); Retention Time: 0.99 min. 'H NMR (500 MHz, DMSQ-d6) §
11.39-11.32 (m, 1H). 8.61-8.56 (m, 1H), 8.52 (s, 1H), 7.71 (d. }=8.9 Hz, 1H), 7.17 (s,
1H), 6.60 (d, J=8.9 Hz, 1H), 5.25 (brs, 1H). 4.08 (s, 3H), 3.31-3.23 (m, 2H), 2.25 (br d,
F=10.7 Hz, 2H3, 1.95-1.84 (m, 2H), 1.81-1.66 {m, 4H}, 1.55-1.47 (m, oH}.

EXAMPLE 612
6-(3-1sopropyl-S~-((1-isopropylazetidin-3-yhoxy j-1 H-pyrrolo| 3. 2-blpyridin-2-y1)-8-

methoxy-{1,2,4}triazolo] 1,5-ajpyridine

(612)

To a | dram vial containing 6-(S-(azetidin-3-vloxy)-3-isopropyl-1H-pyrrolof3,2-
b} pyridin-2-yD-8-methoxy-{1,2.4}triazolof 1.5-a]pyridine (10 mg, 0.026 mmol) was
added DMF (1 mL), HEA (0,014 mi, 0.079 mmol), and propan-2-one {(1.335 mg, 0.026
mmaol). The reaction mixture was siirred at room temperature for 30 minutes. Acetic
actd (1.513 ul., 0.026 mmol) and sodiurm triacetoxyborohydride (28.0 mg, 0.132 mmol)
were added and the reaction mixture was stirred at room temperature overnight. The
crude matenal was purified via preparative LC/MS with the following conditions:
Column: Xbridge C18, 19 x 200 rom, S-pm particles; Mobile Phase A: 5:95 acetonitrile:
water with 10-mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10-
mM ammonium acetate; Gradient: 15-35% B over 20 minutes, then a 4-minute hold at
100% B; Flow: 20 mL/min. Fractions containing the product were combined and dried
via centrifugal evaporation. LC/MS was used to analyze the final compound. Injection 1
conditions: Column: Waters Xbridge C18, 2.1 mm x 50 mm, 1.7 um particles; Mobile
Phase A: 5:95 acetoniirilerwater with 10 mM ammonium acetate; Mobile Phase B: 955
acetonitrile:water with 10 mM armnmomium acetate; Temperature: 50 °C; Gradient: 0 %B

10 100 %8B over 3 mun, then a 0.75 min hold at 100 %B; Flow: 1 mL/min; Detection: MS
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and UV (220 nm). Injection 1 resulis; Observed Mass: 421.04 (M+H); Retention Time:
1.4 min. Injection 2 conditions: Column: Waters Xbridge C18, 2.1 mm x 50 mm, 1.7 um
particles; Mobile Phase A: 5:95 acetomitrile:water with 0.1 % tmifluoroacetic acid; Mobile

Phase B: 95:5 acetonitrile:water with 0.1 % triflucroacetic acid; Temperature: 50 °C;

Wh

Gradient: 0 %B 1o 100 %B over 3 min, then a .75 min hold at 100 %B; Flow: 1 mi/min;
Detection: MS and UV (220 nm). Ingection 2 results: Observed Mass: 420,96 (M+H);
Retention Time: 1.17 min. Isolated 6-{3-isopropyl-5-{{1-isopropylazetidin-3-yjoxy}-1H-
pyrrolof3,2-bipyridin-2-y)-&-methoxyv-{ 1.2, 4Hriazolof 1, S-alpyridine {5.2 mg, 0.012
mmol, 44.9 % vield).
10

EXAMPLE 613
1-{4-{{3-isopropvl-2-(8-methoxy-{1,2.4{triazolo] 1, 5-ajpyridin-6-vi)-1H-pyrrolof3,2-bj

pyvidin-S-yhoxy ypiperidin-1-yD)-2~-methylpropan-2-oi
HgC CH“ e H"C
Mz 3
HOK__N/’ \/O\JN\ _}*CHS

N ({_j\:\ Y\ @f’\cwg
H NN
A

N (613)

15 To a1 dram vial containing 6-(3-1sopropyl-S-(piperidin-4-yioxy}- 1 H-pyrrolo{3,2-
bipyridin-2-y1}-8-methoxy-{1,2. 4 jiriazolof 1, 5-alpyridine, 2 TFA (15 mg, 0.024 mmol)
was added MeOH (500 pL), potassiurn carbonate (9.80 rag, 0.071 mmol), and 2.2-
dimethyloxirane {1.705 mg, 0.024 nunol}. The reaction mixture was stirred at it
overnight then filtered and concentrated under vacuum. The crude material was dissoived

20 in DMF and purified via preparative LC/MS with the following conditions: Coluron:
Xbridge C18, 19 x 200 mmy, 5-pum particles; Mobile Phase A: 5:95 acetonitrile: water with
10-mM ammonium acetate; Mobile Phase B: 955 acetonitrile: water with 10-mM
ammonium acetate; Gradient: 15-35% B over 20 mumutes, then a 4-mimute hold at 100%

B: Flow: 20 mL/moin. Fractions contaiming the product were combined and dried via

W

centrifugal evaporation. LC/MS was used to analyze the final compound. Injection |

b2

conditions: Column: Waters Acquity UPLC BEH C138, 2.1 x 50 mm, 1.7-um particles;
Mobile Phase A: 5:93 acetonitrile:water with 10 mM ammonmum acetate; Mobile Phase

B: 95:5 acetonitrile:water with 10 mM ammonium acetate; Temperature; 50 °C; Gradient:
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0-100% B over 3 minutes, then a (.75-munute hold at 100% B; Flow: 1.0 mL/min;
Detection: UV at 220 nm. Injection 2 conditions: Column: Walers Acquity UPLC BEH
C18, 2.1 x 50 ram, 1.7-pm particles; Mobile Phase A: 5:95 acetonitrile: water with 0.1%
triflucroacetic acid; Mobile Phase B: 93:5 acetonitrile:water with 0.1% irifluoroacetic
5 acid; Temperature: 50 °C; Gradient: 0-100% B over 3 minutes, then a 0.75-minute hold at

100% B; Flow: 1.0 mL/min; Detection: UV at 220 nm. Isolated 1-(4-((3~isopropyi-2-(8-
methoxy-{1.2 4jirtazolof 1, 5-ajpyridin-6-vI-1H-pyrrolof 3, 2-blpyridin-3-vhoxv ipiperidin-
1-y1}-2-methyipropan-2-ol (9.8 mg, 0.019 mmol, 81 % vield). LCMS retention time 1.20
min. m/z = 479.2 (M+H) [QC-ACN-AA-XB]. 1H NMR (500 MHz, DMS8O-d6) & 11.30

10 (s, 1H), 8.59 (s, 1H), 8.51 (s, 1H), 7.67 (d. J=8.5 Hz. 1H). 7.18 (s, 1H), 6.55 (d, J=8.9 Hz.
TH), 4.98 (br s, 1H), 4.08 (s, 3H), 3.25 (dt, J=13.6, 6.6 Hz, 1H), 2.91 (br d, }=11.0 Hz,
2H), 2.38 (br t, J=9.2 Hz, 2H), 2.06 (br d, }=10.7 Hz, 2H), 1.79-1.62 (m, 2H), 1.57-1.46
(. 6H). | 23 (s. 3H). 1 10 (s. 6H).

pns
(¥4}

EXAMPLE 649
6-(5-(azetndin-3-v1}-3-1sopropyl-1 H-pyvrrolof 3,2-blpyridin-2-v1}-7,8-dimethyl-

o

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

"HC CHs (a9)
Intermediate 649A: fert-butyl 5-{1-{rerr-butoxycarbonylazetidin-3-yi)-3-isopropyl-14-

20 pyirolo}3.2-bipvndine-1-carboxylate

HiCo .

BocN™\ i’u—h
} N
TN
Res

Boc (64945
A suspension of ferf-butyl 5-bromo-3-isopropyl-1 H-pyrrolof3,2-bipyridine-1-
carboxylate (150 mg, 0.442 nuool), tert-butyl 3-bromoazetidine-1-carboxylate (209 mg,
(.884 mmol}, tris{inimethylsilyDsilane (165 mg, 0.663 mmol),
25 [Ir{dF(CF3)ppy (dibbpy)iPFs (1.24 mg, 1.11 ymol}, and NaxC0Os (187 mg, 1.77 mmol) in

1 4-dioxane (3.5 mL} i a vial with a pressure-relief septum-lined cap and a stir bar was
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degassed with nitrogen gas for 5 minutes. To a separate vial was added nickel(Il}
chloride ethvlene glycol dimethyl ether complex (7.29 mg, 0.033 mimol) and 4,4 -di-tert-
butyl-2,2 -bipyridime (10.7 mg, 0.040 nwnol), which was evacuated and backftilled with
nitrogen gas followed by 1,4-dioxane {(0.88 ml). This mixture was degassed with
nitrogen gas for 10 minutes and stirred. The resulting solution containing the nickel
complex was added to the suspension containing all other reagents, and then the resulting
mixture was further degassed with nitrogen gas for another 10 minutes. The vessel was
then sealed and placed in a rack with stirring and trradiation with 34 W Kessil KSH 150B
blue grow lamps and a cooling fan for 17 hours. Upon completion, the reaction mixture
was diluted with DCM, filtered, and concentrated. The crude material was taken up in
hexanes with a trace of DCM for solubility and purified by silica gel column
chromatography on a Teledvne Isco instrument eluting with Hex/DCM 0-100%, then
Hex/EtOAc 0-50% to afford fert-butyl 5-(1-(rert-butoxy carbonyhazetidin-3-y1)-3-
isopropyl-1H-pyrrolo]3,2-bpyridine-1-carboxylate (100 mg, 0.241 mmol, 54.4 % vield).
LCMS retention time 1.04 |TS]. MS(E") m/z: 416.3 (M+H). This reaction was repeated

several times to obtain larger quantities of material.

Intermediate 649B: fert-buty! 5-(1-{feri-butoxycarbonvljazetidin-3-vi)}-3-isopropyi-2-
(4.4,5,5-tetramethyl-1,.3,2-dioxaborolan-2-y1}- 1 H-pyrrolo{3,2-blpyridine-1-carboxylate
HaC

BooN™ N—-CHs
\. Ny N Jo CH3
| B CHs

/ Ay
N e

Boo  HiC 7 (c40B)

A solution containing ferf-butyl S-(1-(tert-butoxycarbonyDazetidin-3-y1}-3-
isopropyl-1H~-pyrrolo]3,2-blpynidine-1-carboxylate (456 mg, 1.10 mmol) and 2-
isopropoxy-4.4,5 5-tetramethyl-1,3,2-dioxaborolane (448 pl., 2.195 mmol) in dry THF
(5.5 mL} under a nitrogen atmosphere was cooled i a dry ice/acetone bath to -78 °C and
treated with LDA 2Min THF, 2.75 mL, 5.50 mmol}). The mixture was allowed to warm
to -30 °C over 30 min and stirred at -30 °C for 30 min. The reaction was then quenched
with saturated agueous NH:CI solution, water, and DCM. The organic layver was
separated, dried over sodium sulfate, fillered and concentrated. The crude material was

combined with the crude material from a sinular experiment following the same
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procedure using 100 mg (0.241 mmol) of starting material feri-butyl 5-(1-(tert-
butoxycarbonvhazetidin-3-vi}-3-isopropyi-1 H-pyvrrolof 3,2-bipyndine-i -carboxvlate. The
combined crude materials were purified by silica gel colurmn chromatography on a
Teledyne Isco instrument loading in hexanes and eluting with Hex/EtOAc 0-50% to
afford rerr-butyl 5-(1-{rerr-butoxycarbonylazetidin-3-y1)-3-tsopropyi-2-{4,4,5,5-
tetramethyl-1,3,2~dioxaborolan-2~vH- 1 H-pyrrolof3,2-blpyridine-1 -carboxylate (340 mg)
combined from both experiments. LCMS retention time 1.18 [TS]. MS (E") m/z: 3423
(M+H). 'H NMR (499 MHz, CHLOROFORM-d) § 7.96 (d, /=8.4 Hz, 1H), 7.03 (4,
J=8.5 Hz, 1H), 4.34-4.27 {nm, 2HD), 4.27-4.22 (m, 2H), 3.99-3.89 {m, 1H), 3.37-3.26 (m,
1H). 1.66 (s, 9H), 1 .47 (s, OH). 1.48 (br d. J=7.0 Hz, 6H), 1.44 (s, 12H),

Intermediate 649C. teri-butvl 3-(3-isopropyl-2-(4,4.5,5-tetramethvi-1,3,2-dioxaborolan-2-

v~ 1H-pyrrolo|3,2-blpyridin-5-yDazetidine- L-carboxylate

HaC
BochN™ CHa
LA NG 6 CHa
| Mg ICH:,,
N Q71 oH,
Ho HC ™ P ea00)

In a reaction vial with a pressure~-relief septum-hined cap and stir bar, neat rerf-
butyl 5-(1-(rert-butoxycarbonyliazetidin-3-y1}-3-isopropyl-2-(4,4,5,5~tetramethyvi-1,3.2-
dioxaborolan-2-yiy-1H-pyrrolof3,2-bipyridine-1-carboxyliate (340 mg, 0.628 mmol} under
a nitrogen atmosphere was heated to 160 °C with slow stirring for 45 nunutes. Upon
completion, the material was dissolved in DUM and concentrated fo afford rerf-butyi 3-
(3-tsopropyi-2-(4,4.5 5-tetramethyl-1,3,2-dioxaborolan-2-y13- 1 H-pyrrolof 3, 2-bipyridin-3-
yhazetidine-1-carboxylate as an off-white foam considered to be quaniitative yield.
Carried forward as is. Note: material converted to the free boronic acid on LCMS and was
observed as such, although NMR indicated that the product was purely the compound.
LCMS retention time (boronic acid) 0.67 [TS] MS (E7) mv/z: 360.2 (M+H, boronic acid).
'H NMR (499 MHz, CHLOROFORM-d) § 8.23 (brs, 1H), 7.53 (d. J=8.4 Hz, 1H), 7.01
(d, J=8.5 Hz, 1H), 4.36-4.24 (m, 4H), 4.01-3.92 (m, 1H), 3.73 (spt, J=7.0 Hz, 1H), 1.53
(d, J=7.0 Hz, 6H), 1.48 (s, 9H), 1.36 (s, 12H).

Intermediate 64913 fert-butyl 3-(2~(7.8-dimethyi-[ 1,2, 4]triazolo] !, S-ajpyridin-6-y1)-3-
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isopropyl-1H-pyrrolo]3,2-bipyridin-5-yhazetidine-1-carboxylate

HaG CHs (sa0m
To a maxture of fert-butyl 3-(3-1sopropvi-2-(4,4,5.5-tetramethyl-1.3,2-
dioxaborolan-2-v}-1H-pyrrolo{3,2-blpyridin-3-vDazetidine-1-carboxylate {138 mg, 0.313
5 mmol), 6-bromo-7,8-dimethyl- 1.2, 4}irazolo] 1, 5-alpyridine (78 mg, 0.344 mmol), and
2™ generation Xphos precatalyst (12.3 mg, 0.016 mmol} in |, 4-dioxane (2.1 mL) was
added agueous K3P04 (3M, 0.31 mL, 0.93 mmol) and the biphasic mixture was degassed
with nitrogen gas for 10 min. The reaction vial was sealed and stirred at 65 °C for 1.5
hours. Upon completion, the reaction muxture was cooled to room temperature and
10 concentrated. The crude material was suspended in DCM and purified by silica gel
column chromatography on a Teledyne Isco instrument eluting with Hex/EtOAc 0-100%
1o afford fers-butyl 3-2-(7 8-dimethvi-{ 1,2 4 {triazolo] 1, 5-ajpyndin-6-vi}-3-isopropvi-1 H-
pyrrolof3,2-bipyridin-3-yhazetidine-1-carboxylate (111 mg, 0.241 nuool, 77 % vield).

LCMS retention time 0.72 |TS]. MS(E") m/z: 461.3 (M+H).

Example 649
To asolution of terr-butyl 3-(2-(7, 8-dimethyi-[ 1,2, 4linazolof1,5-alpyndin-6-y1)-

3-isopropyl-1H-pyrrolo{3,2-blpyridin-5-yazetidine-1-carboxylate {1 11 mg, 0.241 mmol)

in DCM (4.8 mL) at room temperature was added 4M HCl in 1.4-dioxane (1.2 mL, 4.80
20 mmol). The reaction mixture was stirred at room temperature for 5 minutes. Upon

completion, the reaction mixture was concentrated to afford 6-(5-(azatidin-3-v1}-3-

isopropy -1 H-pvrrolo] 3,2-bipyridin-2-y13-7.8-dimethyi-| 1,2 4triazolo 1, S-afpyridine,

HCH((.241 mmol) in recovery considerad to be quantitative. The majority of this

material was carried forward as is. An aliquot of this material (approximated to be 0.012

W

mmol) was purified via preparative LC/MS with the following conditions: Column:

b2

Xbridge C18, 19 x 200 mm, 5-um particles; Mobile Phase A: 5:95 acetonitrile: water with
10-mM ammonium acetate;, Mobile Phase B: 95:5 acetomirile: water with 10-mM

ammonium acetate; Gradient: 5-90% B over 20 munutes, then a 4-minute hold at 100% B;
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Flow: 20 mL/min. The fractions containing the product were combined and dried via
centrifugal evaporation to afford 6-(3-(azetidin-3-v1)-3-1s0propyl-1H-pyrrolof3,2-
bipvridin-2-v1)-7.8-dimethyl-{1,2,4]triazolo{ | .S-alpyridine (2.5 mg, 6.80 umol). LCMS
retention time 0.69 [QC-ACN-TFA-XB]. MS (E") m/z: 361.3 (M+H). 'HNMR (500
MHz, DMSO-de) 5 8.80 (s, 1H), 8.47 (s, 1H). 7.65 (d, J=8.2 Hz, 11}, 7.08 (d, /=8.5 Hy,
TH), 4.18-4.09 (m. 1H), 4.09-3.96 (m, 2H), 3.91-3.80 {m. 2H), 2.96-2.87 (m, 1H). 2.59 (s,
3H), 2.16 (s, 3H), 1.42 (br 4, J=6.7 Hz, 6H).

EXAMPLE 653
6-(3-1sopropy I-5-(1-(2-(methyisulfonyDethyDazetidin-3-v1)-1 H-pyrrolof 3, 2-blpyridin-2-

vii-7 8-dimethyl-{ 1.2 dliriazolo{1,5-ajpyridine

Tl TH (g3

To asolution of 6-(5~(azetidin-3-v)-3-isopropyl-1H-pyrrolo| 3. 2-blpvridin-2-vi)-
7,8-dimethvi-[1,2 4 Hiriazolof 1, 5-alpyvridine, HCI (18.26 mg, 0.046 mmol) in DMF (1 mL)
was added EGN (0.032 mL, 0.230 mmol) and 1-bromo-2-{methyisuifonyljethane (12.9
mg, 0.069 mmol). The resulting solution was stirred for 90 mimites at room temperature,
and then another aliguot of 1-bromo-2-(methyisulfonvi)ethane {12 9 mg, 0.069 mmol}
was added. The reaction mixture was stirred for 60 minutes more and then diluted with a
few drops of water, DMF, and purified via preparative LC/MS with the following
conditions: Colunm: Xbridge C18, 19 x 200 nun, 5~-pum particles; Mobile Phase A: 5:95
acetontirile: water with 10-mM ammonium acetate; Mobile Phase B: 95:3 acetonitrile:
water with 10-mM ammonium acetate; Gradient: 10-100% B over 20 munutes, then a 4-
mimute hold at 100% B; Flow: 20 mL/min. The fractions containing the product were
combined and dried via centrifugal evaporation to afford 6-(3-isopropvi-5-(1-(2-
(methylsulfonyiethyDazetidin-3-v1)-1H-pyrrolof3,2-blpyridin-2-y1)-7,8-dimethyl-
1,2, 4)mazolofl,S-ajpyridine (15.7 mg, 0.033 mmol, 71.7 % vield). LCMS retention
time 0.8 min [QC-ACN-TFA-XB]. MS () m/z: 467.4 (M+H). 'H NMR (500 MHz,
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DMSO-de) 8 11.17 (5, 1H), 8.76 (s, 1H), 8.46 (s, 1H), 7.63 (d, J=8.2 Hz, 1H), 7.08 (4,
J=8.2 Hz, 1H), 3.83 (quin, J=7.6 Hz, 1H), 3.75-3.69 (m, 2H), 3.38 (1. /=7.2 Hz, 2H),
3.20-3.12 (m, 2H), 3.05 (s, 3H), 2.93-2.83 (m. 3H), 2.58 (s, 3H), 2.15 (5. 3H), 1.40 (br d.

J=7.0 Hz, 6H)}.
5
EXAMPLE 660
4-isopropyi-2-(3-1sopropyl-2-(&-methoxy-{ 1,2 4itriazolol 1, 5-ajpvridin-6-y13-1 H-~
pyrrolo{3,2-blpyridin-S-ylimorpholine
{660}
10 2-{3-isopropyl-2-{&-methoxy-} 1,2 4]triazolol 1, 5-ajpvridin-6-y1 -1 H-pyvrrolof 3, 2-b|

pyvndin-S-vDmorpholine, TFA (22.99 mg, 0.0434 mmol) and EN (0.05 mL, 0.359
mmol) were maxed in DMF (0454 ml). Acetong (0.018 mL, 0245 mmol} was added to
the reaction vial followed by sodiurn triacetoxyborchydride (28.9 mg, 0.136 mimol} and
the reaction mixture was stirred for 17 hours at room temperature. At this time, another

15 aliquot of acetone {0.018 mL, 0.245 mmol) and sodium triacetoxyborohvdride {28.9 mg,
(.136 mumol} were each added. The reaction mixture was stirred for 7 hours more at room
temperature. The reaction was quenched by the addition of water, 1.3 M aqueous
KoHPOs solution, and DUM. The organic laver was separated, concentrated, and diluted
with DMSQO. The material was purified via preparative LC/MS with the following

20 conditions: Column: Xbridge C18, 200 mym x 19 mm, S-um particles; Mobile Phase A:
5:95 acetoniirile: water with 10-mM ammonium acetate; Mobile Phase B: 95:5
acetontirile; water with 10-mM ammonium acetate; Gradient: a O-minute hold at 11% B,
11-51% B over 20 munutes, then a 4-minuie hold at 100% B; Flow Rate: 20 ml/min;
Colunmn Temperature: 25 °C. Fraction collection was friggered by MS and UV signals.

25 Fractions containing the product were combined and dried via centrifugal evaporation.
The material was further purified via preparative LC/MS with the following conditions:
Column: Xbridge C18, 200 mun x 19 mm, 5-pm particles; Mobile Phase A: 5:95
acetonitrile: water with 0.1% trifluorcoacetic acid; Mobile Phase B: 95.5 acetonitrile:

water with 0.1% trifluorcacetic acid; Gradient: a O-munute hold at 12% B, 12-35% B over
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25 minutes, then a 2-minute hold at 100% B; Flow Rate: 20 mL/min; Column
Temperature: 25 °C. Fraction collection was triggered by UV signals. Fractions
containing the product were combined and dried via centrifugal evaporation. The
material was further purified via preparative LC/MS with the following conditions:
Colurn: Xbridge C18, 200 nun x 30 mam, S-pm particles; Mobile Phase A: 3:93
acetonitrile: water with 10-mM amumonium acetate; Mobile Phase B: 93:5 acetonitrile:
water with 10-mM ammonium acetate; Gradient: a O-munute hold at 10% B, 10-30% B
over 20 minutes, then a 2-munule hold at 100% B; Flow Rate: 45 wl/min; Colunm
Temperature: 25 °C. Fraction collection was triggered by MS and UV signals. Fractions
contatning the product were combined and dried via cenirifugal evaporation. The
material was further purified via preparative LC/MS with the following conditions:
Colunm: Xbridge C18, 200 mm x 19 mum, S-pm particles; Mobile Phase A: 5:95
acetonttrile: water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonttrile:
water with 0.1% trifluorcacetic acid; Gradient: a O-minute hold al 11% B, 11-35% B over
25 minutes, then a Z-minute hold at 100% B; Flow Rate: 20 mL/min; Column
Temperature: 25 °C. Fraction collection was triggered by UV signals. The fractions
containing the product were combined and dried via centrifugal evaporation to afford 4-
isopropy-2-(3-isopropyl-2-(8-methoxy-{ 1,2, 4{triazolo| 1. 5-ajpyndin-6-vi)-1H-

pyrrolof 3, 2-bipyridin-3-ylimorpholine, TFA (10.5 mg, 0.019 mmol, 41.2 % vield}.
LOMS retention time 1.02 [QC-ACN-TFA-XB]. MS (E") w/z 435 1 (M+H). 'HNMR
{500 MHz, DMSO-de) 5 11.49 (brs, 1H), 8.61 (s, 1H). 8.48 (s, 1H), 7.82 (br d, J=8.3 Hz,
HH), 7.32 (br d, J=8.4 Hz, 1H), 7.17 (s, 1H), 5.06-4.89 (m, 1), 4.36-4.17 (m, 1H), 4.08
(s, 3H), 4.01 (brt, /=121 Hz, 1H), 3.77-3.15 (m, 6H), 1 .58-1.47 (m, 6H), 1.40-1.26 {m,
6H).

EXAMPLE 671

2-{3~isopropy-2-(8-methoxy-[1,2 4irniazolof 1, 5-a]pyndin-6-v -1 H-pyrrolof 3,2-

bipyvridin-3-ymorpholine
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Intermediate 671 A: fert-butyl 2-(1 -(tert-butoxycarbonvii-3-isopropyl-1 H-pyrrolo!3,2-b]
pyridin-3-ylimorpholine-4-carboxyiate
o T _cuy
BocoN N
P T
F N
Boc {671A)

A solution of fers-butyl 5-bromo-3-isopropyl-1H-pyrrolo]3.2-bipyridine-i-
carboxylate (0.925 g, 2.73 mmol), 4-{rert-butoxycarbonyDmorpholine-2-carboxylic acid
{0.946 g, 4.09 momol), [I(dF(Me)ppy {dtbbpy)|PFs (0.028 g, ¢.027 tumol), 2-fert-butyl-
1.1,3,3-tetramethviguanidine {0.701 g, 4. 09 mumol), nickel(ll} chloride ethylene glvcol
dimethyl ether complex {0.030 g, 0.136 mmol), 4,4"-di-ferr-butyl-2,2 -bipyridine (0.037
2, 0.136 mmol) in DMSO (273 mb) in a vial with a pressure-relief septum-hined cap and
stit bar was degassed with nitrogen for 15 manutes. The resulting solution was sealed and
placed in a rack with stirring and irradiation with 34 W Kessil KSH 1508 blue grow
lamps and a cooling fan for 68 howrs. This reaction was set up in duplicate vials side by
side. Upon completion, the duplicate reaction vials were combined and diluted with
water and DCM. The organic layer was washed with water three times, dried over
sodium sulfate, filtered, and concentrated to afford a crude brown oil. This material was
purified by silica gel column chromatography on a Teledyne Isco instrument eluting with
Hex/EtOAc 0-50% to afford fert-butyl 2-(1-(rert-butoxy carbonyly-3-1sopropyl-14-
pyirolof3,2-bipyridin-S-vDmorpholine-4-carboxylate (1.7 g3, LCMS retention time 1.23
[TS]. MS (EY) m/z: 4463 (M+H). 'H NMR (400 MHz, CHLOROFORM-d) § 8.29 (br s,
1H). 7.51 (brs, 1H), 7.39 (d. /=8.5 Hz, 1H), 4.64 (dd, J=10.5, 2.7 Hz. 1H). 4.55-4.25 (m,
THD), 4.16-3.88 (m, 2H), 3.76 (1d. J=11.7, 2.4 Hz, 1H), 3.38-3.25 (m, 1H), 3.18-3.01 (im,
TH), 3.00-2.91 (m, 1H), 1.67 (s, 9H), 1.49 (s, 9H), 1.38 (d, /=6.6 Hz, 6H).

Intermediate 671B: ferf-butyl 2-(1-(fer-butoxycarbonvl)-3-isopropyi-2~(4.4,5,5~
tetramethyl-1,3,2-dioxaborolan-2-vi)-1#H-pyirolof3,2-blpyridin-3-yDmorpholine-4-
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carboxylate

HsC
o g ?zCHg
BocN N O3
N \\ 7
| B, chH3
%
Boc HL 77 e71m)
A solution containing ferf-butyl 2-(1-{reri-butoxycarbonyi}-3-isopropyi-1 H-

pvrolof 3,2-blpyndin-S-vDmorpholine-4~carboxvlate (1.67 g, 3.75 mmol) and 2-

W

1sopropoxy-4.4,5,5-tetramethyi-1,3,2-dioxaborolane {0.918 mL. 450 mmol) in dry THF
{19 mL) under a mitrogen atmosphere was cooled in a dry ice/acetone bath to -78 °C and
treated with LBDA M in THF, 2.81 mL, 562 munol}. The muxture was allowed {0 warm
10 ~20 °C slowly over 2 hours. The reaction muxture was then re-cooled to -60 °C and
additional 2-isopropoxy-4.4,5,5-tetramethyl-1,3,2-dioxaborolane (.31 mL, 1.52 mmol)
10 and LDA (ZM in THF, 0.93 mL, 1.86 mmol} were added sequentially. The reaction
mixture darkened, the bath was quickly changed to a -40 °C bath, and the reaction was
quickly finished. Upon completion, the reaction mixture was treated with saturated
aqueous NH4Cl solution, water, and DUM. The organic laver was separated, dried over
sodiurn sulfate, filtered and concentrated. The crude isolate was purified via silica gel
15 colunmm chromatography on a Teledyne Isco instrument eluting with Hex/EtOAc 0-50%.
Concentration of the fractions containing product provided fers-butyl 2-(1-(fert-
butoxvcarbonvi)-3-isopropvi-2-(4,4.5, 5-tetramethyi-1,3,2-dioxaborolan-2-vi)-1 H-
pvrrolof 3,2-bipyndin-S-vEmorpholine-4~-carboxvlate (1.65 g, 2.89 mmol, 77 % vyield).
LOMS retention fime 1.32 {TS]. MS (E") m/z; 572.5 (M+H). 'H NMR (499 MHz,
20  CHLOROFORM-d) 8 8.01 (d, /=8.7 Hz, 1H), 7.32 (d, J=8.6 Hz, 1H)}, 4.67-4.55 (m, 1H),
4.54-434 (m, 1H), 4.16-3.84 (m, 2ZH), 3.81-3.70 {m, 1H}, 3.36-3.26 (m, 1H), 3.16-2.90
{m, 2H), 1.66 (s, 9H), 1.50 (s, 9H). 1.46-1.42 (m, 18H).

Intermediate 671C: feri-butyl 2-(3-1sopropyi-2-(4,4,5 S-tetramethyl-1,3,2-dioxaborolan-2-

25 yh-1H-pyrrolof3.2-blpyridin-5-vymorpholine-4-carboxylate
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A vial with a pressure-relief septum-lined cap containing fers-butyl 2-{1-{rert-
butoxycarbonvl)-3-1sopropyi-2-(4,4,5, 5-tetramethyi-1,3,2-dioxaborolan-2-v -1 H-
pvrolof 3,2-bipyndin-S-vEmorpholine-4~-carboxvlate (1.65 g, 2.89 mmol) was heated
with slow stirring at 165 °C under nitrogen atmosphere with an inlet of nitrogen gas from
a manifold Hine and then remained at room temperature overnight. Heating was then
resumed for 90 minutes untd) the matenial had formed a brown melt that sohdified into a
brown glass upon cooling to room temperature. The material was dissolved in DCM,
transferred 1o a round botiom flask, and concentrated to obtain an off-white foam, reri-
buty! 2-3-sopropyl-2-(4.4,5 S-tetramethyl-1,3,2-dioxaborolan-2-y 13- 1 H-pvirolof 3,2~
blpyndin-3-yhmorpholine-4-carboxylate, treated as quantitative recovery {2.88 mmol)
and carried forward as is. Note: observed conversion to boronic acid when analyzed on
LCMS, although NMR indicated that the product was purely the compound. LCMS
retention time 0.73 (boronic acid) [TS]. MS (EY) mv/z: 390.2 (boronic acid). 'H NMR
{499 MHz, CHLOROFORM-d) 5 8.27 (br s, 1H), 7.58 (d, J=8.5 Hz, 1H), 7.30 (d, /=8.5
Hz, 1H), 4.65-4.61 (m, 1H), 4.59-4.32 (m, 1H), 4.13-3.86 (m, 2H), 3.82-3.67 (m, 2H),
3.04 (brdd, /=134, 10.7 Hz, 2H), 1.52-1 .48 {m, 15H), 1.36 (s, 12H).

Intermediate 671D: ter-butyl 2-(3-isopropyl-2-(8-methoxy-{ 1,2 4{triazolo|1,5-alpyridin-

6-vi}-1H-pyrrolo|3,2-bipvridin-S-vi)morpholine-4-carboxyiate

(671D)

To a solution of ferf-butyl 2-(3-1sopropy1-2-(4.4,5, 5-tetramethvl-1,3,2-
dioxaborolan-2-y)-1#H-pyirolof 3,2-bipvndin-S-vl)morpholine-4-carboxylate (197 mg,
0.418 mmol}, 6-bromo-8-methoxy-{ 1,2 4}triazolof 1,5-ajpyridine (105 mg, 0.460 mmol),
and 2™ generation Xphos precatalyst {16.4 mg, 0.021 mwnol} in 1,4-dioxane (2.8 mL) was
added aqueous KsP0O4 (ZM, 627 pl, 1.254 mmol}, and the biphasic mixture was degassed
with nitrogen for S min. The reaction vessel was sealed and stirred at 70 °C for 2 howurs.
Upon completion, the reaction nuxture was cooled o room temperature and concentrated.
The crude material was suspended 1 DCM and purified by silica gel coluron

chromatography on a Teledvne Isco instrument eluting with Hex/EtQAc 0-100% to give
200
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fert-butyl 2-(3-isopropyi-2-(8-methoxy-{ 1,2 4{triazolo] 1, 5-ajpyridin-6-vi)-1H-
pyirolof 3. 2-blpyndin-S-vDmorpholine-4-carboxylate (177 mg, 0.339 mmol, 86 % vield).

LOMS retention time 0.82 [TS]. MS (ESTym/z; 493.6 (M+H).

Example 671:

To asolution of fert-butyl 2-(3~1sopropvi-2-(8-ruethoxy-{1,2 4jtrniazolof 1,5-
alpyridin-6-vi}-1H-pyrrolo|3,2-blpyridin-3-vymorpholine-4-carboxvlate (8.9 mg, 0.018
mmol) in BCM (0.5 ml) at room temperature was added TFA (0.5 mL). The reaction
mixture was concentrated after 30 minutes to give crude material which was taken up 1n
DMF with a few drops of EtsN and purified via preparative LE/MS with the following
conditions: Column: Xbridge C18, 19 x 200 mm, 5-um particles; Mobile Phase A: 5:95
acetonitrile: waler with 10-mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile:
water with 10-mM ammonium acetate; Gradient: 3-40% B over 20 minutes, then a 4-
minte hold at 100% B; Flow: 20 mi/min. The fractions containing the product were
combined and dried via centrifugal evaporation to afford 2-(3-isopropvi-2-{8-methoxy-
i 1,2, 4ltnazolof1,5-ajpyndin-6-vh-1H-pyrrolof 3, 2-blpyvridin-S-vmorpholine (8.3 mg,
$.013 nunol, 72.4 % yield). LCMS retention time 0.97 [QC-ACN-AA-XB]. MS(ED
m/z: 393.1. HH NMR (500 MHz, DMSO-de) 5 11.43 (s, 1H). 8.62 (s, 1H). 8.51 (s, 1H).
7.73 (br d, J=8.5 Hz, 1H). 7.22 (br d, J=8.2 Hz, 1H), 7.18 (s, 1H), 4.57 (br d, /=8.5 Hz,
TH), 4.07 (5, 3H), 3.93 (br d, /=104 Hz, 1H), 3.74-3.62 (m, 1H), 3.56-3.44 {m, 1H)}, 3.36-
3.23 (m, 1H), 3.23-3.16 (m, 1H), 2.81 (brs, 2H), 2.71 {brt, J=11.3 Hz. 1H). 1.52 (br d.

J=6.7 Hz, 6H). For the derivatization of this material, this procedure was repeated on

larger scale as described here: To a solution of rert-buty] 2-(3-isopropyi-2-(8-methoxy-
[1.2, 41tnazolof 1, 5-alpyndin-6-vh)~1 H-pyrrolof 3. 2-blpyvridin-S-v)morpholine-4-
carboxylate {112 mg, 0.227 mmol} in DCM (6 mL} at room temperature was added TFA
(3 mL). The reaction mixiure was concentrated after 30 minutes o give material
constdered quantitative recovery of 2-(3-isopropy!-2-(&8-methoxy-{ 1,2,4Jirazolof 1,5~
alpyridin-6-vi}-1H-pyrrolof3,2-blpyridin-S-vhmorpholine, TFA (0.227 mumol). Carried

forward as 1s.

EXAMPLE 680
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6-(3-1sopropyl-S-(piperazin-2-v1)-1H-pyrrolo]3,2-blpyridin-2-v1}-7 8-dimethyl-

(1,2, dlnazolofl,5-ajpyridine

HsC o CHa 680y

A maxture of fert-buty! 5-bromo-2-(7, 8-dimethvl-{ 1,2 4jinazolof 1, 5-ajpyridin-6-

(93}

vi}-3-isopropyi-LH-pyrrolo{3,2-blpyridine-1-carboxylate (72.3 mg, 0.100 mumol}, 1.4~
bis{rert-butoxy carbonypiperazine-2-carboxylic acid {49.6 mg, 0.150 mmol},
[Ir(dF(Me)ppy k{dtbbpy }[PFs {1.0 mg. 1.000 pmol), 2-fert-butyl-1,1,3,3-
tetrarnethyvlguamdine (25.7 mg, 0.150 romol), nickel(I1) chloride ethylene glveol dimethyl
ether complex (1.1 mg, 5.00 pmol), and 4,4 -di-rerr-butyl-2,2 -bipyridine (1.3 mg, 5.00
16 wmol)in DMSG (3 mb) in a vial with a pressure-relief septum-lined cap and stir bar was
degassed with nitrogen for 15 minutes. The resulting mixture was sealed and placedina
rack with stirring and irradiation with 34 W Kessil KSH 1508 blue grow lamps and a
cooling fan for 48 hours. Upon completion, the reaction mixture was diluted with water
and DCM. The organic layer was washed with water three times, dried over sodium
15 sulfate, filtered, and concentraied to afford a crude brown oil. The crude material was
partially purified by silica gel column chromatography on a Teledyne Isco instrument
eluting with Hex/EtOAc 0-50% to give material that stili contained a significant amount
of impurities. This material was carried forward and suspended in DCM (1 mL) and TFA
(1 mbL} and stirred for 30 minutes at room temperature. Upon completion, the material
20 was concentrated and suspended in TFA {2 mL) with stirring for 3 hours at room
temperature. Upon completion, the reaction mixture was concentrated, dissolved in
methanol with a few drops of EN, and purified via the following conditions: Colunwm:
Xbridge C18, 200 nun x 30 mm, 5-um particles; Mobile Phase A: 5:95 acetonitrile: water
with 0.1% triftuoroacetic acid; Mobile Phase B: 95:5 acetonitrile: water with 0.1%
25 trifluoroacstic acid; Gradient: a O-munute hold at 0% B, 0-40% B over 20 minutes, then a
2-munute hold at 100% B; Flow Rate: 45 mlL/min; Colunm Temperature: 25 °C. Fraction
collection was triggered by MS and UV signals. Fraclions containing the product were

combined and dried via centrifugal evaporation to afford 6-(3-1sopropyl-S-(piperazin-2-
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vi}-1H-pyrrolo]3,2-blpyrdin-2-yi}-7,8-dimethyi-| 1,2 4}trazolo{ 1,5-alpyridine, TFA (9.5
mg, 0.019 mmol, 19 % yield), LCMS retention time 0.91 [QC-ACN-TFA-XB}] MS (E+)
m/z: 390.0 (M+H). Select NMR peaks: 'H NMR (500 MHz, DMSO-de} & 11.60 (s, 1H),
8.82 (s, 1H), 848 (5, 1H), 786 (d, /=85 Hz, 1H), 730 (brd, /=85 Hz, 1H}. 4.83 (br d.
J=10.4 Hz, 1H), 3.92 (br d, J/=13.4 Hz, 1H), 2.97 (dt, J/=13.5, 6.5 Hz, 1H), 2.59 (5, 3H),
213 (s, 3H), 1.40 (br d, ./=4.9 Hz, 6H)

The following examples were prepared according 1o the general procedures
described in the above examples.

TABLE 1

) ) Ret
Ex. Mol | LCMS | HPLC
Structure , Time ,
No. Wi, M’ | Method
{mun}
CHy
HaC _
/N 3 "_‘
HaC \E\ NCHs N QC
12 Y N——?@ 40353 | 4043 | 1.2 | ACN-
~F N = AA-XB
Hpd CH,
QC-
ACN-
13 40551 | 4063 | 071
TFA-
XB
QC-
314 375.48 | 3763 | 0.96 | ACN-
AA-XB
OC-
ACN-
15 46059 | 4615 | 076 |
TFA-
XB
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HoN

16

377.45

378.2

17 CHs O

463.4

1.06

18

462.56

463.2

0.7

19

474 61

QC-
ACN-
TFA-

XB

20

38951

3902

QC-
ACN-
AA-XB

474.61

0.76

22

460.59

460.9
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QC-

ACN-

TFA-
XB

23 38951 390.1 1.05

24 47363 | 47472 1.

m
b2
b
»;
z

OC-
ACN-
TFA-
XB
QC-
ACN-
TFA-
XB

25 474.61 475.1 118

460.59 | 460.9 0.68

QC-
462.56 463.4 0.81 ACN-
f%/‘&"XB

QC-
47659 | 4774 | 1.04 | ACN-
AA-XD

29 461.57 | 4621 0.73
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C-
461.57 462.3 1.41 ACN-
f%/‘&"XB

30

QC-
ACN-
TFA-

XB

31 39148 3922 0.67

QC-
360,47 361.2 1.19 ACN-
AA-XB

QC-
44458 | 4451 | 137 | ACN-
AA-XB

44357 | 440.1 0.82

C-
366,47 3611 082 | ACUN-
f%/‘&"XB

33

QC-
44458 | 4452 | 112 | ACN-
AA-XB

36
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37 CHy

Q H
HBC\NJ’.&/ N \Y"’\

L—"N N
L

445.57

446.1

0C-
ACN-
TFA-

XB

0.72

38

376.46

QC-
ACN-
TFA-

XB

0.38

39

446.1

Q-
ACN-
TFA-

XB

0.77
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460.1
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493.63

494

QC-
A{UN-
f% /‘X"X B

1.46

502.62

QC-
ACN-
AA-XB

1.66
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QC-
42957 | 4304 | 1.1 | ACN-
AA-XB

QC-
1.29 ACN-
AA-XB

514.68

U
pns
o
;;;.

.
(¥4}

33571 336.4 0.84

QC-
471.65 | 4721 | 142 | ACN-
AA-XB

46

QC-
ACN-
TFA-

XB

485.64 | 4864 0.8

Q-
ACN-
TFA-

XB

48

(]
AN
=
oy
O

566.6 0.81
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QC-
487.65 | 4883 | 146 | ACN-
AA-XB

49

QC-
ACN-
TFA-

XB

403.53 | 4043

<
~3
N

QC-
46659 | 4672 | 127 | ACN-
AA-XB

QC-
46659 | 4672 | 1.36 | ACN-
AA-XB

Qﬁ Av’ﬁ HSC -
L et S CHs QC-
0 AN N CHa i . y
33 I;\\ 2 494.66 | 495.2 1.56 | ACN-
i /a
f%/‘&"XB

L

QC-
55873 | 5592 | 1.64 | ACN-
AA-XB
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QC-

ACN-

TFA-
XB

30168 3022 0.8

o]
[ ]

QC-
5031.66 502.2 1.62 | ACN-
AA-XB

56

QC-

ACN-

TFA-
XB

57 45763 | 4582 0.85

58 47165 4723 0.89

QC-
47165 4719 | 1.58 | ACN-
AA-XD

59

QC-
50966 | 5102 | 1.49 | ACN-
AA-XB

60
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QC-
56971 570.2 1.64 ACN-
AA-XB

61

QC-
ACN-
TFA-

XB

62 51168 5122 0.85

W
pmmnd
-]
=N
-3

513 0.82

QC-
52369 | 5242 | 1.72 | ACN-
AA-XB

64

OC-

ACN-

TFA-
XB

63 473.63 1 4742 0.79

QC-
ACN-
AA-XB

¢ 44562 | 446.1 1.0

e
(o]

HsC V\Jj CH QC-
NI N . ACN-

67 LN N N | 339.69 5443 0.84
NS e TFA-
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QC-
512.67 513.2 1.28 ACN-
AA-XB

68

QC-
ACN-
TFA-

XB

6o 55569 | 556.1 1.14

QC-
459.64 | 4603 | 1.39 | ACN-
AA-XB

K4

70

QC-

ACN-

TFA-
XB

71 707.84 | 7085 1.13

QC-
52566 | 5263 | 164 | ACN-
AA-XB

OC-
593.74 5941 1.56 | ACN-
f%/‘&"XB
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QC-

ACN-

TFA-
XB

615791 6162 118

0C-
ACN-
TFA-

XB

73 64779 | 6485 1.07

QC-
583 74 5842 1.54 ACN-
AA-XB

76

Q-
5i5.68 | 516.8 1.67 | ACN-
AA-XB

[/’\N CHs
] - ,
\N,/L\/NY/\\E HSV\;,——-CHS (‘\)({:..
I /\Qi;‘j 509.66 5103 1.15 A{UN-
=N

78 N EN\,,.{\> jN
H

HaG  CHy
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TFA-
XB
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a0 489.62 | 490.4 0.73
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AA-XB

QC-
473.63 | 47437 | 107 | ACN-
AA-XB
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QC-
39049 | 3913 | 095 | ACN-
AA-XB

H;ﬁ\/\Nm ~CHs  o-CH, QC-

698 | 7 \”‘X\/NLN; N mg\ 496.63 497 3 1.09 ACN-
" ~N \\Q*—-N =N
W

697

LN ; NI TI ACN-
699 | ¢ N TN o aseo | ared | 076

QC-
44656 | 4473 | 1.08 | ACN-
AA-XB

700

QC-
460.63 | 4614 | 1.1 | ACN-
AA-XB

OC-
472.64 473.4 112 § ACN-
f%/‘&"XB

702

QC-
45861 | 4594 | 12 | ACN-
AA-XB

703

QC-
454.58 | 4549 1.35 | ACN-
AA-XB

704
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QC-
ACN-
705 46960 | 47047 | 0.74
TFA-
XB
Qc-
706 474 61 475 4 1.1 ACN-
AA-XB
707 474 61 475 4 1.27 E
708 304,60 505 126 E
769 496.63 497 1.05 E
710 474.61 4753 1.27 E
71l 474 61 4753 1.33 E
712 475.60 4763 1.55 E
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713 468.57 | 469 | 18 E
714 51566 | 5164 | 135 | E
715 4656 | 4473 | 143 | B
716 42953 | 4303 | 194 | B
717 60277 | 6033 | 134 | E
718 47461 | 4754 | 134 | B
719 46157 | 4623 | 129 | B
720 50460 | 5053 | 126 | E
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721 474 61 475 1.27 E
722 360.70 561 1.5 E
723 432.57 | 4333 1.32 E
724 458.61 4393 1.46 E
725 461.57 | 4623 1.3 E
726 602.77 603 1.34 E
727 474.61 475.4 1.38 E
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728 474.61 4753 1.35 E
725 502661 5033 1.41 E
730 468.57 469 1.8 E
731 48962 | 4901 1.34 E
732 44956 1 4501 119 E
733 47555 | 4761 1.29 E
734 47449 1 4751 1.86 E
QC-
735 44056 | 44172 1.32 | ACN-
AA-XB
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SN , HiC )
Oi, AN -CHs oy QC-

736 - N | N <“‘“& 470.58 | 4709 | 157 | ACN-
A~ NN

“ W AA-XB

EXAMPLE 737
O6-(5-((25,58)-2,5-dimethvipiperazin-1-y1}-3~-isopropyl-1 H-pvrrolof3,2-blpyridin-2-y1)-
7.8-dimethyl-{ 1 2 4ltriazolof1,5-alpyridine

(93}

i5C CH3 (737)
Intermediate 737 A fert-butyl 5-((25,5R)-4-(tert-butoxycarbonyvl}-2, 5-dimethylpiperazin-
I-v13-2-(7 8-dimethvi-[1,2 4 {triazolo] | S-ajpvridin-6-y1}-3-isopropyl-1 H-pyvrrolof3,2-bj

pyridine-i-carboxylate

ChHy CHs (737A)

10 A suspension of teri-butyl S-bromo-2-(7.8-dimethyl-[ 1,2, 4 iriazolo|1,5-alpyridin-
6-y1)-3~1sopropyl-1H-pyrrolo]3,2-blpynidine- 1-carboxylate (600 mg, 1.24 ramol), rers-
butvl (2R, 55)3-2,5-dimethyipiperazine-1-carboxvlate, HCI (466 mg, 1.86 mmol), Pdx(dba)s
(113 mg, 0.124 mmol), dicyclohexyl{2’ 6" -di-isopropoxy-{1,1 -biphenyl}-2-yDphosphine
{69.4 mg, 0.149 mmol}, and Cs2C05 (1.82 g, 5.57 mumol) i 1, 4-dioxane (125 mb)}in a

15 reaction vial with a pressure-relief septum-lined cap and a stir bar was degassed with
nitrogen gas for 5 minutes. The reaction vial was sealed and placed in a heating block
with stirring at 105 °C for 6.5 hours, then cooled 1o room temperature, and remained at
roorn temperature overmaght. The reaction was then restarted by the addition of rers-butyl
(2R,58})-2.5-dimethyipiperazine-1-carboxylate, HC1 (233 mg, 0.93 mmol), Pda(dba); (57

20 mg, 0.062 mmol), dicvclohexyl(27,6 -di-isopropoxy-| 1,1 °-biphenvl}-2-vi)phosphine (35
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mg, 0.075 mmol), and C2005 (908 mg, 2.79 mmol), degassed with nitrogen gas, and
heated to 105 °C with stirring for 4 hours more. Upon completion, the reaction mixture
was cooled to room temperature and remained at room temperature overnight. The
reaction mixture was then filtered, concentrated, and taken up in BCM. The crude
material was purified by silica gel column chromatography on a Teledyne Isco instroment
eluting in Hex/F1OAc 0-100% to afford ferr-butyl 5-((25,SRy-4-(tert-butoxycarbonyl}-
2,5-dimethylpiperazin-1-y1}-2-(7 8-dimethvl-{ 1,2 4]triazolo|1,5-a]pyridin-6-y13-3-
isopropyl-1H-pyrrolo] 3,2-bipyridine-1-carboxylate (698 mg, 1.130 mmol, 91 % vield).
LCMS retention time 1.26 [TS]. MS (E") nvz: 618.7 (M+H).

Example 737:

tert-Butyl 5-{(25,51)-4-(fert-butoxycarbonyl -2, 5-dimethylpiperazin-1-vi}-2-(7 8-
dimethyl-{ 1,2, 4trnazolo{1.5-alpyridin-6~-vH-3-isopropyl- 1 H-pvrrolof3,2-blpyridine-1 -
carboxylate {698 mg, 1.13 mumol) was suspended in TFA (6 mL} at room temperature and
stirred for 3 hours. The reaction mixiure was then concentrated, redissolved in
CHCL/iPrOH 3/1 and neuvtralized with 1.5M agueous KoHPQ4 solution in a separatory
funnel. The organic layer was separated, dried over sodiur sulfate, filtered, and
concentrated to afford material considered to be quantitative of 6-(5-({28,5R)-2.5-
dimethylpiperazin-1-v1}-3-isopropyl-1H-pyrrolo|3,2-blpyridin-2-y1)-7 8-dimethyi-

1,2, 4)mazolol1,5-alpyridine {1.13 mmol}.

For characterization purposes, a portion of the crude product from a separate
preparation of 6-(5-((28,5R)-2,5-dimethylpiperazin-1-vi}-3-isopropyl-1H-pyrrolo{3,2-b}
pyridin-2-y13-7 8~dimethy]-{ 1,2, 4]tnazolo] 1.5-alpyridine run on smaller scale was
purified by preparative LC/MS using the following conditions: Columm: XBridge C18,
200 mm x 19 mm, 5-um particles; Mobile Phase A: 5:95 acetonitrile: water with 0.1%
trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile: water with 0.1% trifluoroacetic
acid; Gradient: a (-minute hold at 9% B, 0-40% B over 20 manutes, then a 4-minute hold
at 100% B; Flow Rate: 20 mL/min; Column Temperature: 25 C. Fraction collection was
triggered by MS and UV signals. The fractions containing the product were combined
and dried via centrifugal evaporation to afford 6-(5-((25,5K)-2,5-dimethvipiperazin-1-y1)-
3-isopropyl-1H-pyvrrolo{3,2-blpyridin-2-y1)-7 8-dimethyl-[ 1.2, 4}triazolo{ 1, 5-alpyridine,

TFA (15.5 mg). LCMS retention time 0.93 [QC-ACN-TFA-XB]. MS (E"y m/z: 418.5
310
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(M+H). Select NMR peaks: 'H NMR (500 MHz, DMSO-ds)} 8 11.09 (s. 1H). 9.03 (br s,
1H). 8.78 (s. 2H). §.47 (s, 1H). 7.64 (br d. /=8.9 Hz, 1H), 6.82 (br d, J=8.5 Hz, 1H), 4.18-
4.04 (m, 1H), 3.67-3.53 (m, 1H), 3.45-3.33 (m, 1H), 3.11-2.97 (m. 1H). 2.86-2.75 (m,
1H), 2.59 (s, 3H), 2.17 (5. 3H), 1.42-1.35 (m, 6H), 1.29 (br d, J=6.4 Hz, 3H), 1.16 (br d,
J=6.4 Hz, 3D,

Wh

EXAMPLE 738
1-{{2R 55)-4-(2-(7.8-dimethyi-| 1.2, 4]triazolo] 1, 5-ajpyridin-6-y13-3-isopropyl-14-

pyrrolof3,2-blpyridin-5-yi}-2, 3-dimethyipiperazin-1-v1)-2-(pyrrohidin- I -vDethan- 1 -one

10 HsC CH3 (738)
Intermediate 738A: 2-chloro-1-({2R 58)-4-(2-(7 8~-dimethyl-{1,2 4 jiriazolof 1 5-ajpyridin-
6-v1)-3-isopropyl-1H-pyrrolo]3,2-blpyndin-5-y1}-2 S-dimethvipiperazin-1-vihiethan-1 -one

o
Cle A

HsC CH3 (738A)

6-(5-{{25,5R)-2.5-dimethylpiperazin-1-v1}-3-isopropyl-1H-pyrrolo]3.2-blpyridin-

Yk
Wh

2-yvi}-7,8-dimethyvi-{ 1,2 4 [triazolof 1, 5-ajpyridine {0.496 mmol) was suspended in BCM (4
mb). BN (0.346 mL, 2.48 mmol) and 2-chloroacety! chloride (0.079 mL, 8.992 mmol)
were added sequentially. The reaction nuxture was stirred at room temperature for 30
minutes. Another aliquot of 2-chloroacetyl chioride (0.025 mb, 0.314 mmol} was added.
The reaction mixture was stirred {or an additional 2 minutes. The reaction was quenched
20 by addition of water, DCM, and 1.5 M agueous K2HPOs solution. The layers were
separated, and the agueous layer was extracted with DUM. The combmed organic layer
was dried over sodium sulfate, filtered, and concentrated to afford crude material which
was considered quantitative recovery of 2-chloro~1-{((2R,55)-4-(2-(7,8-dimethyl-
[1,2.4ltriazolof 1, 5-alpyridin-6-vi}-3-1sopropyvi-1 H-pyrrolof3,2-blpyridin~-5-v1}-2,5-
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dimethvipiperazin-1-yljethan-1-one {0.496 mmol). LCMS retention time 0.70 {TS] MS
{(E+)y m/z 494 4 (M+H).

Example 738:

2-Chioro-1-((2R,58)-4-(2-(7, 8-dimethvi-| 1,2 .4 {triazolo] 1 . 5-a}pyridin-6-vi}-3-
isopropyl-1H~-pyrrolo]3.2-blpyridin-5-v1}-2,5-dirnethyipiperazin-1 -y Dethan- 1 -one (0.0496
mmol} was suspended in DMF (1 mbL}. Pyrrolidine (0.050 mL., 0.609 mmol) was added,
and the reaction mixture was stirred for 19 hours at room temperature. Upon completion,
the reaction mixture was diluted with a few drops of water, DMF, filtered, and purified by
preparative LC/MS via the following conditions: Columm: XBridge C18, 200 mmx 19
nmm, S-um particles; Mobile Phase A: 5:95 acetonitrile: water with 10-mM ammonium
acetate; Mobile Phase B: 955 acetonitrile: water with 10-mM ammonium acetate;
Gradient: a O-minute hold at 16% B, 16-56% B over 20 munuies, then a 4-minute hold at
100% B; Flow Rate: 20 mL/mun; Column Temperature: 25 °C. Fraction collection was
triggered by MS signals. The fractions containing the product were combined and dried
via centrifugal evaporation to afford 1-({2R 55)-4~(2-(7,8-dimethy1-{1,2.4[triazolof 1,5-
alpyvridin-6-vi}-3-isopropvi-1 H-pyrrolof3,2-blpyndin-5-vi}-2,5-dimethvipiperazin-1-yi}-
2-(pyrrolidin-1-yethan-t-one (14.2 mg, 0.027 mmol, 54.1 % vield). LOMS retention
time 1.46 [QC-ACN-AA-XB]. MS (EYY nvz: 529.5 (M+H). Select NMR peaks {rotamers
present): 'H NMR {500 MHz, DMSO-ds} 8 10.82 (s, 1H), 8.70 (brs, 1H), 8.45 (s, 1H),
7.54 (d. J=8.9 Hz, 1H), 6.71 (br dd, /=8.8, 6.0 Hz, 1H), 2.80-2.72 (m, 1H), 2.56 (s. 3H),
2.15 (s, 3H), 1.76-1.61 (m. 4H). 1.36 (br d. J=5.8 Hz, 6H), 1.29-0.93 (m. 6H).

EXAMPLE 739
1-(2R, 55)-4-(2-(7 8-dimethyl-| 1,2, 4 {triazolo] 1, S-alpyridin-G-y1)-3-isopropyl-1H4-
pyrrolof 3. 2-blpyvadin-3-vl)-2,5-dimethvipiperazin~-1-yD-3-(pyrrolidin-1-vEpropan- 1-one

O CHa

PN HsC _
O T s

Ne Ny N

\( | N Ne=N

CHy S~y N\
e CHy (739
Intermediates 739A and 7398: 3-chloro-1-((28 58)-4-(2-(7 &-dimethyi-
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{1,2,4{trtazolo|1,5-ajpyridin-6-vi}-3-1sopropyvi-1 H-pyrrolof 3, 2-bjpvndin-S-vi}-2,5-
dimethylpiperazin-1-yhpropan-1-one and 1-((2R,58)34-(2-(7 §-dimethvi-
[1.2, 41tnazolof 1, 5-alpynidin-6-vI)-3~1s0propyl-1 A-pyrrolof 3. 2-blpyndin-5-v1}-2,5-

dimethylpiperazin-1-yi}prop-2-en-1-one

(i:} CHq O CHs
Hg\. (,Hg ‘\/L\,\i/\l
3 N\\\] N,
\m N i
..... / =N =N
(’H?: ------ CHa

HC o CHa (7394 CHz (739B)

6-(5-((25,58)-2, S~-dimethyipiperazin-1-v1)-3~isopropy - LH-pvrrolo[3,2-blpyridin-
2-y1}-7, 8-dimethyi-] 1,2 4jinazolof1,5-alpyridine {0.496 mamol) was suspended in DCM (4
mb}. EN (0.35 mL, 2.48 mmol) and 3-chloropropanoyl chioride ($.095 mL, 0.992
mmaol) were added sequentially and the reaction mixture was stirred for 15 minutes at
room temperature. Upon corapletion, the reaction was quenched. The reaction nuxture
was worked up by dilution with water, DCM, and 1.5M aqueous KoHPOq solution. The
organic layer was separated and the agusous ayer was extracted with BCM. The
combined organic layer was dried over sodium sulfate, filtered, and concentrated to afford
crude material which was carmied info the next steps as 1s and considered quantitative
recovery of both materials (0.496 mmol total) as a nuxture of an unidentified ratio of 3-
chioro-1-({2R 55)-4-(2-(7 8-dimethyl-{ 1,2 4 Jtriazolo] 1, 5-alpyridin-6-yi}-3-isopropyl-14-
pyirolof3,2-bipyndin-S-vi)-2, S-dimethy ipiperazin-1~yhpropan-1-one (LCMS retention
time 0.72 [TS]. MS (E+) m/z: 508.5 (M+H)) and 1-{((2R.55)-4-(2-(7 #-dimethvi-
{1.2,4}triazolof1,5-alpyridin-6-vi}-3-isopropyl-1 H-pyrrolof3,2-bipyridin-3-y1}-2,5-
dimethylpiperazin-1-vDprop-2-en-1-one (LCMS retention time 0.68 [TS] MS (EY) mv/z
472.5 (M+H).

Example 739

A mixture of 3-chloro-1-((2R,35)-4-(2-(7, 8-dimethyvi-{1,2 4Hriazolo] 1, 5-alpyridin-
6-yi}-3-1sopropyi-1H-pyrrolo{3,2-bipyridin-5-yi}-2,5-dimethyipiperazin-1-vi}propan-1-
one and 1-((ZR,58)-4-(2-(7 8-dimethvi-} 1,2 4{triazolo] 1, 5-alpvridin-6-y1)-3-1sopropyl-
PH-pyrrolo[3,2-blpyridin-5-v1)}-2,5-dirnethyipiperazin-1-vprop-2-en-1-one (0.0413

mmol) was suspended in DMF (1 mL). Pyrrolidine (0.05 mb, 0.609 mmol) was added
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and the reaction mixture was stirred at room temperature for 20 hours. Upon completion,
the reaction mixture was diluted with a few drops of water, DMF, filtered, and purified
via preparative LC/MS with the following conditions: Column: XBnidge C18, 200 mm x

19 mm, 5-pum particles; Mobile Phase A: 5:95 acetonitrile: water with 10-mM ammonium

Wh

acetate; Mobile Phase B: 95:5 acetonitrile: water with 10-mM ammonium acetate;
Gradient: a O-minute hold at 15% B, 15-55% B over 20 munutes, then a 4-minute hold at
100% B; Fiow Rate: 20 mL/min; Column Temperature: 25 . Fraction collection was
triggered by MS signals. The fractions containing the product were combined and dried
via centrifugal evaporation to afford 1-{(2R,58%4-(2-(7 B-dimethyl-[1.2,4Hiriazolo]1,5-
10 alpyndn-6-yD-3-isopropyi- LH-pyrrolof3,2-blpyndin-5-v1)-2,5-dimethy Ipiperazin- 1 -v1)-
3-(pyvrrolidin-1-yhpropan-1-one (18.0 mg, 0.032 nmunol, 78 % vield}. LCMS retention
time 1.07 [QC-ACN-TFA-XB]. MS (EY) mv/z: 543 4 (M+H). Select NMR peaks
{rotamers present): 'H NMR (500 MHz, DMSO-de) 5 10.83 (s, 1H}, 8.73 (brs, 1H), 8.47-
844 (m, 1H). 7.54 (d, /=9.0 Hz, 1H). 6.76-6.67 (m, 1H), 2.81-2.62 {m. 3H), 2.57 (s, 3H),
15 2.16 (s, 3H), 1.68 (br d, J=2.8 Hz, 4H), 1.37 (br d, J=6.6 Hz. 6H), 1.30-0.94 (m, 6H).

EXAMPLE 740
6-(3-1sopropyl-5~(2,6-diazaspiro|3 3{heptan-2-v}-1H-pyrrolof3.2-blpyridin-2-vi)-7.8-
dimethyi-|1,2 4}iriazolo} 1,5-alpyridine

20 HC CHs 740
Intermediate 740A: fert-butyl 5-{6-{tert-butoxycarbonyl}-2,6-diazaspiro] 3.3 heptan-2-y1)-
2-7,8-dimethyi-{ 1,2 4{triazolo} 1, 5-a]pyridin-6-vi}-3-1s0propyi- L H-pyrrolof 3,2-

bipyridine-t-carboxylate

CHz CHy (7404

W

A suspension of rert-butyl 5-bromo-2-(7,8-dimethyl-{ 1,2 4 jiriazolo{ 1, S-ajpyridin-

b2
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6-vi}-3-1sopropyi-1 H-pyrrolo]3,2-blpyridine-1-carboxylate (150 mg, 0.310 mmol)}, fert-
buty! 2,6-diazaspiro] 3. 3theptane-2-carboxylate, 0.5 oxalic acid salt (113 mg, 0,464
mmol), 2 generation RuPhos precatalyst (11 mg, 0.014 mmol), and Cs200: (353 mg,

1.084 mmol) in 1 4-dioxane (3.1 mL) was degassed with nitrogen for 5 minutes in a

Wh

reaction vial with a pressure-relief septim-lined cap. The reaction vial was sealed and
placed in a heating block at 100 °C with stirring.  Afier 2 hours, more RuPhos 2™
generation precatalyst (27 mg, 0.035 mmol} was added, the suspension was further
degassed, and the reaction mixture was taken back up to 100 °C with stirring for 2 hours.
Upon completion, the reaction mixture was filtered, concenirated, and purified by silica
10 gel colunm chromatography eluting with Hex/EtOAc 0-100% to afford rerr-butyl 5-(6-
{(fert-butoxyecarbonyi}-2 6-diazaspiro} 3.3 jheptan-2-y1}-2-(7, 8-dimethyl-
{1.2,4]triazolof1,5-alpyridin-6-y1i}-3-isopropyl-1H-pyrrolof3,2-bipyridine-1-carboxvlate
(124 mg. 66.5 % vield) containing some co-cluting impurities. LCMS retention time 0.99

[TS]. MS (EY) nvz: 602.3 (M+H).

Example 740:

A solution of rert-butyl 3-(6-(tert-butoxycarbonvi}-2,6-diazaspiro|3. 3 |heptan-2-
yv1}-2-(7 8-dimethvi-{1,2 4 [triazolo| 1. 5-alpvridin-6-vI)-3-isopropyvi-1 H-pyrrolof 3.2-
bipvridine-1-carboxviate {124 mg, 0.206 mmol) in TFA (3 mbL} was stirred at room

20 temperature for 2 hours. Upon corpletion, the reaction muxture was concentrated and

constdered quantitative recovery of 6-(3-isopropyl-5-(2,6-diazaspirof 3.3 fheptan-2-v1}-1 H-
pyirolo}3,2-bjpyndin-2-vi}-7 8-dimethvi-{ 1,2 4{triazolo|1,5-ajpvridine, TFA {0.206
mmol}. 90% of this material was carried on as 15. 10% of this material was purified by

preparative LC/MS with the following conditions: Column: XBridge €18, 200 ram x 19

|30
(2

mm, 5-um particles; Mobile Phase A: 5:95 acetonitrile: water with 0.1% trifluoroacetic
acid; Mobile Phase B: 95:5 acetonitrile; water with 0.1% trifluoroacetic acid; Gradient: a
O-minute hold at 0% B, 0-40% B over 20 nunutes, then a 4-minute hold at 100% B; Flow
Rate: 20 ml/onn; Colunmn Temperature: 25 °C. Fraction collection was triggered by MS
and UV signals. Fractions containing the product were combined and dnied via

30 centrifugal evaporation. The material was further purified via preparative LC/MS with

the following conditions: Columm: XBridge C18, 200 mum x 19 mm, 5-pum particles;

L2
i
N



WO 2019/125977 PCT/US2018/065908

Mobile Phase A: 5:95 acetontirile; water with 10-mM ammonium acetate; Mobile Phase
B: 935 acetominle: water with 10-mM ammonium acetate; Gradient: a G-minute hold at
0% B, 0-40% B over 20 munutes, then a 4-minute hold at 100% B; Flow Rate: 20

mb/min; Columm Temperature: 25 C. Fraction collection was triggered by MS signals.

Wh

The fractions contaning the product were combined and dried via centrifugal evaporation
to afford 6-(3-1sopropyl-3-(2.6-diazaspirof 3. 3theptan-2-y1)-1 H-pyrrolof 3,2-blpyridin-2-
yvi}-7 &-dimethyi-| | 2 d}iriazolo|1,5-ajpyridine (3.1 mg, 0.0075 mmol}. LCMS retention
time 1.21 [QC-ACN-AA-XB|. MS(E") m/z: 402.0 (M+H). Select NMR peaks: 'H NMR
(500 MHz, DMSO-de) 5 10.85 (5, 1H), 875 (5, 1H), 846 (5, 1H), 7.52 (br d, /=85 Hz,

10 1H). 628 (brd, /=8 9Hz 1H), 400 (s, 4H), 2.84-2.77 (m, 1H), 216 (5, 3H), 1.36 (br d,
J=6.7 Hz, 6H).

EXAMPLE 741
6-(3-1sopropyl-5-{6-methyl-2,6-diazaspiro| 3 3 heptan-2-vi}- 1H-pyrrolof3,2-blpyndin-2-

pns
(¥4}

vi}-7,8-dimethyi-{1,2.4}inazolo][1,5-ajpyridine

HaCr
A
LN

HeC T (741)
6-(3-1s0propyl-5-(2,6-diazaspirof 3.3 theptan-2-vi}- 1 H-pyrrolof3,2-blpyridin-2-v1)-

7.8-dimethyl-[1,2 d}triazolof 1, 5-ajpyrdine, TFA (15.93 mg, 0.0309 mmol) and B3N
(0.05 mL, 0.339 mmol) were muxed in DMF (1 mL). Formaldehyde (37% wtin water, 25

20 ul, 0.336 mmol} was added to the reaction vial followed by sodium
triacetoxyborohvdride {54 mg, 0.255 mmol). The reaction mixture was siirred at room
temperature for 90 minutes. Upon completion, the reaction was quenched by the addition
of water, 1.5 M aqueous KoHPO4 solution, and DCM. The organic layer was separated
and concentrated. The crude material was dissolved in BMF for purification via

25 preparative LC/MS with the following conditions: Column: XBrnidge C18, 200 mmx 19
mm, S-pim particles; Mobile Phase A: 5:95 acetonitrile: water with 0.1% trifluoroacetic
acid; Mobile Phase B: 955 acetonitrile: water with 0.1% trifluoroacetic acid; Gradient: a

(-minute hold at 0% B, 0-40% B over 20 minutes, then a 4-minute hold at 100% B; Flow
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Rate: 20 mb/min; Columm Temperature: 25 °C. Fraction collection was triggered by MS
and UV signals. Fractions containing the product were combined and dnied via
centrifugal evaporation. The material was further puwrified via preparative LC/MS with the
following conditions: Column: XBridge C18, 200 mm x 19 mm, 5-um particles; Mobile
3 Phase A: 5:95 acetontinile: water with 10-mM ammonium acetate; Mobile Phase B: 95:3

acetonitrile: water with 10-mM ammonium acetate; Gradient: a U-minute hold at 1% B, 1-
41% B over 20 minutes, then a 4-munute hold at 100% B; Flow Rate; 20 mL/min;
Column Temperature: 25 °C. Fraction collection was triggered by MS signals. The
fractions containing the product were combined and dried via centrifugal evaporation to

10 afford 6-(3-1sopropyl-5-(6-methyl-2,6-diazaspirof 3.3 theptan-2-y1)- L H-pyrrolo3,2-
blpvidim-2-v1)-7 8-dimethvi-{1,2 4 ltnazolo{ 1, 5-alpvndine (3.2 mg, 7.70 umol, 25 %
vield). LCMS retention time 1.29 [QC-ACN-AA-XB]. MS (E") nvz: 415.9 (M+H).
Select NMR peaks: ‘H NMR (500 MHz, DMSO-ds) § 10.82 (s, 1H), 8.73 (s, 1H), 8.45 (s,
T, 7.51 €d, J=8.5 Hz, 1H), 6.26 (d, /=8.5 Hz, 1H), 3.96 (s, 4H), 2.84-2.75 (m, 1), 2.57

15 (s, 3H), 2.22 (s, 3H), 2.14 (s, 3H), 1.34 (br d, J=6.7 Hz, 6H).
EXAMPLE 742
2-{6-(2-(7 B-dimethyl-[1,2, 4 {triazolo]1,5-a]pyridin-6-y1)»-3-1sopropyl-1 H-pvrrolof3,2-b]
pyridin-3-yi}-2.6-diazaspiro{3.3 theptan-2-v1}- N, N-dimethyiacetanude
G
HaC N .
© N
|
20 THC BHs (742)

6-(3-1sopropyl-3-(2,6-diazaspirof 3.3 theptan-2-y[}- 1 H-pyrrolof3,2-blpyridin-2-y1)-
7.8-dimethyi-[1,2 4}triazolof1,5-ajpyridine, TFA (15.93 mg, 0.0309 mmol) and DBU
(0.05 mL, 0.332 mmeol} were mixed in DMF (I mL). Excess 2-chloro-N,N-
dimethylacetamide (approximately 18 ul) was added to the reaction vial and the maxture
25 was stirred for 1.5 hours. Upon completion, the reaction mixture was diluted with a few
drops of water, DMF, and the crude material was purified via preparative LC/MS with the

following conditions: Column: XBridge C18, 200 mm x 19 mm, 5-um particles; Mobile
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Phase A 5:95 acetonitrile: water with 10-mM ammonium acetate; Mobile Phase B: 95:5
acetomtrile: water with 10-mM ammonium acetate; Gradient: a O-munute hold at 10% B,
10-30% B over 20 nunuies, then a 4-nunuie hold at 100% B; Flow Rate: 20 mi/min;

Column Temperature: 25 C. Fraction collection was triggered by MS signals. The

Wh

fractions containing the product were combined and dried via centrifugal evaporation 1o
afford 2-(6-(2-(7, 8-dimethyl-{1.2 4}tnazolof 1, 5-alpynidin-6-y1)-3-isopropyi-1 H-
pyrrolof3.2-bipyridin-5-vi}-2,6-diazaspiro| 3. 3 [heptan-2-y1}-N N-dimethylacetamide (6.6
mg, 0.013 mmol, 43.6 % yield). LCMS retention time 1.33 [QU-AUN-AA-XB]. MS
(') m/z: 486.9 (M+H). Select NMR peaks: 'H NMR (500 MHz, DMSO-ds) § 10.81 (s,
10 1H), 8.74 (s, 1H). 8.46 (s, 1H), 7.51 (d, J=8.5 Hz, 1H), 6.27 (d, /=8.5 Hz, 1H), 2.58 (s,
3H), 2.15 (s, 3H), 1.35 (br d, J=6.4 Hz, 6H).

EXAMPLE 743
1-{6-{2-(7 8-dimethvi-{1,2 4 {triazolo|1,5-a]pyridin-6-y1}-3-isopropyl-1 H-pyvrrolof3,2-bj

15 pyridin-3-y1)-2,6-diazaspiro} 3.3 theptan-2-vi}-2-{dimethylaminojethan-1-one
CHz O

HgC’N\/ﬁ\N”"
0

1C CHs (743)
A solution of 6-(3-1sopropyl-5-(2,6-diazaspirof 3.3 jheptan-2-y13- 1/ -pvrrolo] 3,2-b]

pyridin-2-yD)-7, 8-dimethyl-[1,2 4}triazolo[1.3-a]pynidine, TFA (15.93 mg, 0.0309 mmol)
in methanol was converted to the HC salt form by adding 1 mb of 4 N HCl in dioxane

20 and concentrating to dryness. The material was taken up in methanol a second time, 1
mb of 4N H{Cl in dioxane was again added, and the material was concentrated to drvness.
The material was then suspended in DMF {1 mL) and N N-dimethylglycine (20 mg, 0.194
mmol}, EtN (0.1 mi, 0.717 mmol), and T3P (50% in DMEF, 0.090 mi, ¢.155 mmol)
were added sequentially at room temperature with stirring.  After 1.5 hours, another

25 aliquot of NN-dimethylglycine (9 mg, 0.087 mmol), E6N (0.1 mi., 6.717 vamol), and
T3P (50% m DMF, 0.090 ml, 0.155 mmol) were added and the reaction nuxture was

stirred for 26 hours at room temperature. Upon completion, the reaction was quenched by
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the addition of water, 1.5 M aqueous KzHPO4 solution, and DCM. The organic layer was
separated, concentrated, and the crude 1solate was dituled with DMF. The crude material
was purified via preparative LC/MS with the following conditions: Colurmn: XBridge

C18, 200 myim x 19 mm, 5-um particles; Mobile Phase A: 5:95 acetontirile: water with 10-

Wh

mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 16-mM
ammonium acetate; Gradient: a O-nunuie hold at 16% B, 16-56% B over 20 minutes, then
a d~-mmnute hold at 100% B; Flow Rate: 20 ml/min; Colunmn Temperature: 25 °C.
Fraction collection was triggered by MS signals. Fractions contaming the product were
combined and dried via centrifugal evaporation. The material was further purified via

10 preparative LC/MS with the following conditions: Column: XBridge Phenyl, 200 mom x
19 ram, S-pm particles; Mobile Phase A: 5:95 acetonitrile: water with 10-mM ammonium
acetate; Mobile Phase B: 95:5 acetontrile: water with 10~-mM anunonium acetate;
Gradient: a O-nunute hold at 129 B, 12-52% B over 25 munutes, then a 6-minute hold at

100% B; Fiow Rate: 20 mL/min; Colunm Temperature: 25 °C. Fraction collection was

[
(i

triggered by MS signals. The fractions containing the product were combined and dried
via centrifugal evaporation to afford 1-(6-(2-{7 8-dimethvi-{1,2 4]triazolo]1,5-a] pyridin-
6-yi}-3-isopropyl-1 H-pyrrolo]3,2-blpyridin-5-vi}-2,6-diazaspiro] 3 3theptan-2-v1}-2-
{(dimethyvlamino)ethan-1-one (2.5 mg, 5.03 umol, 16 % yield). LCMS retention time 1.17
[QC-ACN-AA-XBL. MS (E") m/z 487.1 (M+H). 'H NMR (500 MHz, DMSO-de) 6

20 1085(s, 1H), 872 (s, 1H), 845 (s, 1H), 7.53 {br d, /=8 9 Hz, 1H), 6.29 (br d, /=8.5 Hz,
1H), 4.35 (s, 2H), 4.07 (br s, 2H), 4.04 (s, 4H), 2.90 (5, 2H), 2.84-2.74 {m, 1H)}, 2.57 {s,
3H), 2.17 (s, 6H), 2.14 (s, 3H), 1.34 (br d, /=64 Hz, 6H).

EXAMPLE 744
25 6-{5-{6-ethyl-2 6-diazaspiro| 3. 3theptan-2-vD-3-isopropyl-1 H-pyrrolof 3. 2-blpyridin-2-v1)-
7.8-dimethyi-{ 1,2 4}trazolof1,5-alpyridine

H:C CH; (744)

Alternate synthesis of Intermediate 740A. fert-butyl 5-(6-(fers-butoxycarbonyl}-2,6-
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diazaspiro]3 3ihepian-2-y1}-2-(7 8-dimethyl-{ 1,2 4 Jtriazolo| 1.5-a|pyridin-6-y13-3-
isopropyl-1H-pyrrolo]3,2-blpyridine-1-carboxylate

Baca’\{"”\ HaC

Boc ‘ii?Hs CHs (7404
A suspension of rert-butyl 5-bromo-2-(7,8-dimethyl-{ 1,2 4 liriazolo{ 1, 5-ajpyridin-
5 GyD-3-sopropyi-1H-pyrrolo]3,2-blpyridine- 1 -carboxylate (332 mg, 0.685 mmol),
Pdo{dba)s (62.8 mg, 0.069 mmol), dicyclohexyl{2',6'~di-isopropoxy-{1,1'-biphenyl}-2-
viiphosphine (38.4 mg. 0.082 mmol), and C200; (902 mg, 2.77 mmol} in 1,4-dioxane
(6.9 mL) in a vial with a pressure-relief sepium-lined cap and stir bar was degassed with
pitrogen for S minules. The mixture was sealed and placed in a heating block at 105 °C
10 with stirring for 7 hrs and then remained at room temperature overnight. The reaction
mixture was filtered, concentrated, and purified by silica gel column chromatography
eluting with Hex/EtOAc 0-100% to afford rers-butyl 5-(6-(ferr-butoxvcarbony)-2,6-
diazaspiro[3.3fheptan-2-y1}-2-(7 8-dimethy1-[1.2 4ftniazolof 1, 5-a]pvnidin-6-y1)-3-
isopropyl-1H-pyrrolo]3,2-bpyridine-1-carboxylate {(0.685 mmol} considered to be

1§ quantitative recovery.

Alternate synthesis of Example 740: 6~(3-isopropyi-5-(2,6-diazaspiro] 3 3theptan-2-v1)-

tH-pyrrolo{3,2-blpyridin-2-y1}-7 &-dimethyi-| 1, 2 4}irtazolof 1,5-ajpyridine

THC s (740
20 A solution of ferr-butvl 3-(6-(rert-butoxycarbony1)-2,6-dazaspiro{ 3. 3 theptan-2-
yvi¥-2-(7, 8-dimethyl-{ 1,2 4}tnazolo{ 1,5-alpyridin-6-vi}-3-isopropyl- 1 H-pyrrolof 3,2~
bipyridine-1-carboxviate ((.685 mmol) in TFA (3.5 mL} at room temperature was stirred
for 2 hours. Upon completion, the material was concentrated, taken up in 3/1

CHCU:/iPrOH and neutralized by mixang with 1.5 M aqueous KeHPO4 solution and water

W

mn a separatory funnel. The agueous layer was extracted with 3/1 CHCI3/iPrOH. The

b2
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combined organic layer was dried over sodium sulfate, filtered, and concentrated to afford
crude material, considered quantitative recovery of 6-(3-isopropyl-5-(2,6-

diazaspirol3 3lheptan-2-yD)-1H-pyrrolof3,2-blpyridin-2-v1)-7 8-~dimethyl-
{1.2,4}imazolo[1,5-ajpyridine (0.685 mmol). LCMS retention time 0.53 [TS]. MS (EY)
m/z: 402.3 (M+H).

Wh

Intermediate 744 A: 1-(6~(2-(7,8-dimethyl-{1,2 4}triazolof1,5-alpvridin-6-vi}-3-isopropyi-
1H-pyrrolo]3.2-blpyridin-5-y1)-2 6-diazaspiroi 3.3 theptan-2-viethan- 1 -one

HeC Chs (7444

10 To astirred suspension of 6-{3-isopropyl-5-(2.6-diazaspiro{3 .3 theptan-2-yi}-14-
pyirolo} 3,2-bjpyndin-2-vi}-7, 8-dimethyl-{ 1,2 4{triazolo|1,5-a}pvridine (0.173 mmol) in
DCM (3 ml) were sequentially added BN (0121 mL, 0.865 mmol} and acetic anhvdride
{0.025 mi, 0.260 mmol). After 10 nunuies, the reaction mixiure was concenirated to

afford crude material. This material was purified by silica gel column chromatography on

Yk
Wh

a Teledyne Isco tnstrument eluting with Hex/EtOAc 0-100% then DCM/MeQOH 0-10% to
afford 1-(6-(2-(7,8-dimethyl-{1,2 4}tnazolof 1, 5-a]pyridin-6-y1)-3-isopropyi-1H-
pyrrolof3.2-bipynidin-S-yi)-2,6-diazaspirof 3. 3 theptan-2-v1ethan-1-one (66 mg, 0.149
mmol, 86 % vield). LOMS retention time 0.60 {TS]. MS (E") mv/z: 4445 (M+H).

20 Example 744
To astirred solution of 1-(6-(2-(7,8~-dimethyl-{1,2 4jriazolo{1 S-ajpyridin-6-y1)-
3-isopropyl-1H-pyrrolof3,2-blpyridin-5-v1}-2, 6-diazaspiro{3. 3 lheptan-2-yijethan-1-one
(66 mg, .149 mmol} in THF (3 mL) was added LiAIH (17 mg, 0.446 mmol), and the
vial was sealed at room temperature. Afier 90 nunutes, the reaction was quenched by the
25  addition of BCM and 1.5 M aqueous K:HPO4 solution. The organic layer was separated
and the aqueous layer was extracted with DCM. The combined organic layer was dried

over sodium sulfate, filtered, and concentrated. The obtained crude material was taken up
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in DMF and purified by preparative LC/MS with the following conditions: Column:
XBridge C18, 200 mm x 30 mm, 5-pm particles; Mobile Phase A: 5:95 acetonitrile: water
with 10-mM ammonium acetate; Mobile Phase B: 95:5 acetonitrile: water with 10-mM
ammonium acetate; Gradient: a O-minute hold at 9% B, 9-49% B over 20 nunutes, then a
Z-minute hold at 100% B; Flow Rate: 45 mL/min; Column Temperature: 25 °C. Fraction
collection was triggered by MS and UV signals. Fractions containing the product were
combined and dried via centrifugal evaporation. The material was further purified via
preparative LC/MS with the following conditions: Column: XBridge C18, 200 mmx 19
mom, S-um particles; Mobile Phase A: 5:95 acetonitrile: water with 10-aM aromorum
acetate; Mobile Phase B: 95:3 acetonitrile; water with 10-mM ammonium acetate;
Gradient: a O-munute hold at 8% B, 8-48% B over 20 minutes, then a 4-minute hold at
100% B; Flow Rate: 20 mL/oun; Column Temperature: 25 C. Fraction collection was
triggerad by MS and UV signals. The fractions containing the product were combined
and dried via cenirifugal evaporation to afford 6-(5-(6-ethyi-2,6-diazaspiro|3.3 |heptan-2-
vi-3-isopropyi-1H pyrrolo]3,2-blpyridin-2-v1}-7,8-dimethyl-{ 1,2, 4 }triazolof 1,5-
ajpvridine (43.4 mg, 0.100 mmol, 67.5 % vield). LCMS retention time 1.31 [QC-ACN-
AA-XB]. MS (ED m/z: 430.1 (M+H). 'H NMR (500 MHz, DMSO-de) § 10.83 (s, 1H),
867 (s, 1H}), 8.44 (s, 1H), 7.53 (d, /=89 Hz, 1H}, 628 (d, /=R 5 Hz, 1H), 3.99 (s, 4H},
2.83-2.75 (m, 1H), 2.68-2.59 (m. 2H), 2.55 (s. 3H). 2.12 (s. 3H), 1.32 (br d, J=6 4 Hz,
6H), 0.93 (br t, J=7.0 Hz, 3H).

EXAMPLE 745
6-(3-1sopropyl-5~(2-azaspiro] 3. 3 theptan-6-vi)- 1L H-pyrrolof3,2-blpyridin-2-y1}-7 8-

dimethyi-[1,2 4[iriazolof 1, 5-ajpyridine

HeC CHg (745)

Intermediate 745 A teri-butyl 6-((methyisulfonyoxy}-2-azaspiro{3.3theptane-2-

BocN@Q-oMs o
(745A)
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To asolution of reri-butyl 6-hydroxy-2-azaspiro{3.3hepiane-2-carboxvlate (2.0 g,
9.38 mwnol} in BCM (45 mbL) at room temperature was added EGN (3.27 mL, 23.4 mmol)
and MsCl (1.1 mL, 14.1 mmol) sequentially. After 3.25 hours, the reaction was quenched

bv the addition of water and DCM. The layers were separated and the aqueous layer was

Wh

extracted with DCM. The combined organic layer was dnied over sodium sulfate, filtered,
and concentrated to afford crude roaterial considered to be quantutative of fert-butyl 6-

{{methylsulfonyloxy)-2-azaspiro| 3. 3theptane-2-carboxylate (9.38 mmol, 100 % yield).

Intermediate 745B: feri-butyl 6-iodo-2-azaspiro|3.3 theptane-2-carboxvlate

B Ni><>'—i
10 o (T45R)

fert-Butyl 6-{{methyisulfonyloxy)-2-azaspiro|3 3 theptane-2-carboxvliate (4.69
mimnol} was suspended in ethyl methvi ketone (19 mL) and sodium iodide (3.52 g, 23.5
mmol) was added. The mixture was degassed with nitrogen gas for 10 minutes, then the
reaction vial sealed with a pressure-relief septum-lined cap and heated to 100 °C with
15 stiming for 19.75 hours. An identical reaction was set up in duplicate and run in parallel.
Upon completion, the reaction mixtures were cooled to room ternperature and quenched
by the addition of water and DCM. The parallel reaction nuxtures were combined for
workup. The layers were separated, and the agueous layer was extracted with DCM. The
combined organic layer was dried over sodium sulfate, filtered, and concentrated to afford
20 acrude oil. This material was dissolved in DCM and purified on silica gel colunm
chromatography on a Teledyne Isco instrument eluting with Hex/EtOAc 0-60%. The
fractions containing the material were concentrated and repurified as above eluiing with
Hex/EtOAc (-40% to give tert-butyl 6-10do-2-azaspiro]3 3lheptane-2-carboxylate (2.1 g)
total combined from both parallel runs as a white solid. 'H NMR (499 MHz,
CHLOROFORM-d) § 4.29 (quin, J=7.8 Hz, 1H), 3.95 (s, 2H), 3.92 (s, 2H), 2.97-2.87 (m,
2H), 2.75-2.66 (m, 2H), 1.42 (s, SH).

|30
(2

Intermediate 745C: fert-butyl 5-(2-(fert-butoxycarbonyl}-2-azaspirof 3.3 theptan-6-y13-2-
(7.8-dimethyl-{ 1,2 4|inazolof 1,5-ajpyridin-6-vi}-3-isopropyi-1H-pyrrolo|3,2-bjpyridine-

30 I-carboxyvlate

L2
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CHs CHs (7450)

In a 100-mL round-bottom flask with a stir bar, a suspension of rerf-butyl 5-
bromo-2-(7.8-dimethyl-{1,2,4{triazolo{ 1, 5-alpyridin-6-y1)-3-isopropyl- LH-pvrrolof3,2-
bipyridine-1-carboxylate {1.57 g, 3.25 mumol), rerr-butyl 6-iodo-2-azaspiro|3.3 theptane-2-

5 carboxyiate (2.1 g, 6.50 muol}, tris{trimethylsilyDsifane (1.21 g, 4.87 mmol),
[Ir(dF{CF3)ppv 2{dtbbpy)|PFs {0.036 g, 0.032 nmuwol), and NaxCO: (1.38 g, 13.0 mmol) in
1,4-dioxane (30 mbL) was degassed through a rubber septum with a hine of nitrogen gas
for 15 munutes. To a vial with a stir bar was added nickel{Il} chioride ethyiene glycol
dimethvl ether complex (0.018 g, 0.081 mumol) and 4,4"-di-fer-buty1-2,2 -bipyndine

10 (0.026 g, 0.097 ramol), which was purged with nitrogen gas. 1,4-Dioxane (6 rol.) was

added and the resulting mixture was degassed with nitrogen gas for 10 minutes and
stirred. The resulting solution was then added to the reaction flask. The resulting mixture
was further degassed with nitrogen gas for another 15 minutes, and then the nitrogen gas
line was removed and a nitrogen balloon was attixed to the flask via a needle through the

15 septum. The reaction vessel was secured over a stir plate with stirring, a cooling fan, and

irradiation from 34 W Kessil KSH 1508 blue grow lamps (12 cm apart, flask in between)
for 66 hours. Upon completion, the reaction mixture was fillered, concentrated, and

redissolved in DCM. The material was purified by silica gel column chromatography on
a Teledyne Isco instrument eluting with Hex/EtOAc 0-60% to afford feri-butvi S-(2-(tert-

20 hutoxvcarbonyl}-Z-azaspirof3. 3 theptan-6-y1)-2-(7, 8-dimethyl-{ 1,2 4}triazolof 1,5~

alpyridin-6-vi}-3-isopropvi-1H-pyrrolo|3,2-blpyridine-i-carboxylate (1.27 g, 2.11 mmol,

65.1 % yield) containing a small amount of co-eluting impurities. LCMS relention time

LI3ITSE MS (B m/z 601.7 (M+H). TH NMR (499 MHz, CHLOROFORM-d) & §.35

(s. TH), 8.34 (d. J=8.6 Hz, 1H), 8.33 (s, 1H), 7.05 (d. J=8.6 Hz, 1H), 4.05 (s, 2H), 3.96 (5,

2H), 3.60 (quin, J=8.1 Hz, 1H), 2.86-2.77 (m, 1H), 2.66 (s, 3H), 2.65-2.56 (m, 4H), 2.13

(s, 3H), 1.46-1.41 (m, 15H), 1.22 (s, OH).

|30
(2

Example 745
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A solution of rert-butyl 3-(2-(tert-butoxycarbonyl}-2-azaspiro| 3.3 fheptan-6-vi}-2-
(7.8-dumethyl-[1,2 4}inazolof 1,5-alpyridin-6-y1}-3-isopropyi- L H-pyrrolo]3,2-blpyridine-
I ~carboxvlate {584 mg, 0.972 ramol) in TFA (6 ml.) was stirred for 2 hours at room
temperature. Upon completion, the reaction mixture was concentrated and dissolved in
3/1 CHCI3/iPrOH. This organic layer was neuiralized by mixing in a separatory funnel
with 1.5 M aqueous KoHPOu solution. The aqueous layer was extracted with 3/1
CHCI3/iPrOH, and the combined organic laver was dried over sodium sulfate, filtered,
and concentrated to afford material considered to be quantitative recovery of 6-(3-
isopropy1-5-(2-azaspiro|3 3theptan-6-vI}-1 H-pyrrolo| 3. 2-blpyridin-2-v1)-7 8-dimethvi-
1.2 4tnazolofl,5-alpynidine (0.972 mmol). The majority of this material was carried
forward as 1s. A portion (5%) of this material was purified by preparative LCMS using
the following conditions: Column: XBridge €18, 200 mm x 19 mm, S-pm particles;
Mobile Phase A: 5:95 acetonitrile; water with 10-mM ammonium acetate; Mobile Phase
B: 95:5 acetoniinile: water with 10-mM ammonium acetate; Gradient: a O-munute hold at
3% B, 5-45% B over 20 minutes, then a 4-minute hold at 100% B; Flow Rate: 20
mb/min; Columm Temperature: 25 °C. Fraction collection was triggered by MS and UV
signals. Fractions containing the product were combined and dried via centrifugal
evaporation. The malerial was further purified via preparative LE/MS with the following
conditions: Column: XBridge C1¥, 200 mm x 19 nun, 5~um particles; Mobile Phase A:
5:95 acetonitrile: water with 10-mM ammmonium acetate; Mobile Phase B: 95:5
acetonitrile: waler with 10-mM ammonium acetate; Gradient: a (-minmute hold at 5% B, 5-
55% B over 20 minutes, then a 4-manute hold at 100% B; Flow Rate: 20 mL/mun;
Coluron Temperature: 25 °C. Fraction collection was triggered by MS signals. The
fractions contaning the product were combined and dried via ceninfugal evaporation to
afford 6-(3-isopropyl-5-(2-azaspiro{ 3.3 jheptan-6-y1)}- 1 H-pyrrolof 3, 2-blpyndin-2-v1}-7, 8-
dimethvi-{1,2 4itriazolo] 1 5-ajpyridine (4.5 mg, 0.0106 mmol). LCMS retention time
1.05 [QU-ACN-TFA-XB]. MS (E") m/z: 401.3 (M+H). Select NMR peaks: 'H NMR
(500 MHz, DMSO-de) 5 8.76 (s, 1H), 8.46 (s, 1H), 7.59 {d, J=8.5 Hz, 11, 6.96 (d, J=8.2
Hz, 1H). 2.93-2.83 (m, 1H), 2.58 (s, 3H), 2.15 (s, 3H), 1.39 (br d, /=6.7 Hz. 6H).

EXAMPLE 746
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1-{6-(2-(7 8-dimethvi-{1,2 4}triazolo] 1, 5-a]pyridin-6-vi)-3-isopropyl-1H-pyrrolof3,2-b}

pyridin-5-y1}-2-azaspiro] 3 3heptan-2-vD)-3-{dimethylammo)propan- 1 -one

To asolution of 6-(3-1sopropyi-5-{2-azaspiro| 3.3 theptan-6-vi}-1 H-pyrrolo{3,2-b]

Wh

pyvridin-2-vi)-7 8-dimethvi-{ 1,2 4{triazolo| 1,5-a]pyridine {(19.5 mg, 0.0486 mmol}, 3-
{(dimethylamino)propanoic acid (18 mg, ¢.154 nunol}, and EGN (0.05 mL, 0.359 mmol}
in DMF (1 mL) was added T3P (0.037 mL, 0.097 mumol). The mixture was stirred at
room temperature for 1.5 hours. Upon completion, the reaction was quenched. The
reaction mixture was worked up by the addition of water, 1.5 M agueous KoHPOu

10 solution, and DCM. The organic layer was separated, concentrated, and diluted with
DMF. The material was purified via preparative LC/MS with the following conditions:
Column: XBridge C18, 200 mm x 19 mm, 5-um particles; Mobile Phase A: 5:95
acetontirile: waler with 10-mM ammonium acetate, Mobile Phase B: 95:5 acetomirile:

water with 10-mM ammonium acetate; Gradient: a O-munute hold at 10% B, 10-30% B

-
(93}

over 25 nunutes, then a 4-muinute hold at 100% B; Flow Rate: 20 mbL/min; Colunm
Temperature: 25 °C. Fraction collection was triggered by MS signals. Fractions
containing the product were combined and dried via centrifugal evaporation to afford -
(6-2-(7,8-dimethvi-{1,2 4}triazolo] 1, 5-a] pyridin-6-y1)-3-isopropyl-1H-pvrrolo}3.2-
bipyridin-5-y1)-2-azaspirof 3.3 theptan-2-y 1)-3-(dimethylaminopropan-~1-one (6.2 mg,

20 0.012 mmol, 24 % vield). LCMS retention time 1 31 [QC-ACN-AA-XB]. MS (E"Y m/z:
500.3 (M+H). Select NMR peaks, rotamers present: 'H NMR (500 MHz, DMSO-ds) &
1113 (brs, 1H), 8.80 (s, 1H), 8.47 (s, 1H), 7.60 {d, J=8.5 Hz. 1H), 6.97 (br d, J=8.5 Hz,
TH), 4.25 (s, TH), 4.17 (5, 1H), 3.96 (s, 1H), 3.84 (s, 1H), 3.62-3.52 (m. 1H), 2.94-2.86
(m, 1H), 2.59 (s. 3H). 2.16 (s, 6H), 2.14 (s, 3H), 1.47-1.37 (m, 6H).

The following examples were prepared according to the general procedures

described in the above examples.
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Table 2

Ex. Obs. MS QC
Structure RT
No. fon Method

QC-
41840 11261 ACN-
f%/‘&"XB

737

0C-
ACN-
TFA-

XB

738 529.30 {0.89

QC-

ACN-

TFA-
xB

543,40 11.07

HNT HsC QC-
' ACN-
TFA-

740 402.30 {0.97

QC-
ACN-
AA-XB

)
o)

41590 i 1.
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N QC-
HaC™ N7 HsC
ACN-

TFA-
XB

487.20 {0.96

486.90 [0.99

QC-
43010 [1.21] ACN-
AA-XB

QC-

ACN-

TFA-
XB

%]
N
W

401.30 {1.04

QC-
500.30 11.31} ACN-
AA-XB

745

Q-
501.50 i1.45] ACN-
f%/‘&"XB

747
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Qc-

ACN-

TFA-
xB

748 522.30 1117

QC-
487.20 11.55] ACN-
AA-XB

749

QC-

ACN-

TFA-
XB

730 51540 11.02

QC-
536.20 12.02| ACN-
AA-XB

751

QC-
503,40 i1.42) ACN-
f%/‘&"XB

QC-

ACN-

TFA-
XB

. ~3
L
43

489.40 {087

C-
ACN-
f%/‘&"XB

754 LN 48710 1.

)
98]
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QC-
44420 1.33| ACN-
AA-XB

QC-
47340 {1,161 ACN-
f%/‘&"XB

756

QC-
418.20 |1.22| ACN-
AA-XB

~d
(4
~

QC-
489.00 [1.38] ACN-
AA-XB

QC-
47520 11.73] ACN-
AA-XB

759

QC-

ACN-

TFA-
xXB

760 503.30 {0.84
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761

QC-

ACN-

TFA-
XB

517.30 10.87

QC-

ACN-

TFA-
XB

45940 1076

QC-
472.90 {1.33| ACN-
AA-XB

764

508.10 {098

522.50 {0.81

766

QC-
440.90 11.76| ACN-
AA-XB

QC-
501.20 11.49| ACN-
AA-XB
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768 458.10 {0.96

QC-
243.60 [1.44] ACN-
AA-XB

769

QC-
53410 {1.64| ACN-
AA-XB

QC-
470.10 1.66| ACN-
AA-XB

771

772 244.00 {1.50|] ACN-

QC-
501.20 |1.48| ACN-
AA-XB

QC-
459.10 {1.58 | ACN-
AA-XB

774

2
2
o]
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QC-
473.40 |1.20| ACN-
AA-XB

Q-
501.00 i1.42) ACN-
f%/‘&"XB

776

QC-
ACN-
TFA-

XB

=
~1
-~

508.40 {0.99

QC-
52220 11.40] ACN-
f%/‘&"XB

778

QC-
ACN-
TFA-

XB

45810 {0.98

QC-
ACN-
f%/‘&"XB

780 486.20 (1.4

(4l

5]
L
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QC-

ACN-

TFA-
XB

781 534.40 10.98

QC-
ACN-
TFA-

XB

23630 1099

C-
444 40 11401 ACN-
f%/‘&"XB

743

QC-
487.50 [1.33| ACN-
AA-XB

501.50 {0.82

QC-
ACN-
TFA-

XB

QC-
ACN-
TFA-

XB

786 444.20 10.81

787 497.30 {0.80
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QC-
ACN-
TFA-

788 503.00 1113

QC-
ACN-
TFA-

XB

517.40 10,92

790 503.40 {0.84

QC-

ACN-

TFA-
XB

791 47530 {080

QC-

ACN-

TFA-
XB

792 446,20 {115

QC-

ACN-

TFA-
XB

~J
o
43

46030 {1.10

QC-

ACN-

TFA-
XB

794 489.30 10.98
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QC-
ACN-
TFA-

XB

]
O
W

53830 11.00

QC-
503.30 11.49} ACN-
AA-XB

796

QC-

ACN-

TFA-
XB

517.40 10.95

0C-
ACN-
TFA-

XB

798 489.00 {0.86

QC-

ACN-

TFA-
XB

799 47520 {088

QC-

ACN-

TFA-
XB

800 475.20 {0.86

QC-
489.30 11.36] ACN-
AA-XB
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802 476.20 {1.70| ACN-

QC-
489.60 [1.69] ACN-
AA-XB

803

QC-
ACN-
TFA-
XB
OC-
ACN-
TFA-

804 475.10 {0.76

305 524.50 0.7

Qc-

ACN-

TFA-
xB

806 524.10 11.05

QC-
474.90 |1.49] ACN-
AA-XB

807

QC-
489,50 |1.44| ACN-
AA-XB

808

3]
73]
~d
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QC-
461.10 [1.58] ACN-
AA-XB

809

QC-
443.10 12.02| ACN-
AA-XB

810

QC-
502.90 i1.45) ACN-
AA-XB

811

QC-
475.10 | 1.60| ACN-
AA-XB

QC-
460.10 11.85] ACN-
AA-XB

313

QC-
474.20 11.95| ACN-
AA-XB

814

QC-
1.801 ACN-
f%/‘&"XB

A
(4l
=)
b2
<
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QC-
44620 11.62] ACN-
AA-XB

215

QC-
51010 {1.66| ACN-
AA-XB

817

QC-
489.50 |1.54| ACN-
AA-XB

818

819 .70 ACN-

Ut
2
i
o
)

QC-
487.90 [1.94] ACN-
AA-XB

820

QC-
ACN-
AA-XB

~

YA 418.40 {1

]

QC-
404,40 i1.16] ACN-
AA-XB

822




WO 2019/125977 PCT/US2018/065908

QC-
503.50 11.24} ACN-
AA-XB

323

QC-
ACN-
TFA-

XB

624 50113 +1.08

515.60 {1.00

0C-
ACN-
TFA-

XB

826 500.90 {1.13

QC-

ACN-

TFA-
XB

827 50290 1115

QC-
ACN-
AA-XB

828 487.30 | 1.3:

42
W
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QC-
R29 501.30 {1.41| ACN-
AA-XB
QC-
ACN-
830 460.90 {0.98 TEAL
XB
Qc-
831 481.60 {1.30] ACN-
AA-XB
Q-
832 44710 {1.26 | ACN-
AA-XB
QC-
ACN-
833 44650 11.02
TFA-
XB
QC-
834 501.20 | 1.42| ACN-
AA-XB
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QC-
51540 11.57{ ACN-
AA-XB

335

QC-
ACN-
TFA-

XB

836 50110 11.00

QC-
503.20 |1.57| ACN-
AA-XB

]
(PN
~

C-
49520 11531 ACN-
f%/‘&"XB

838

O CHg

SR g
010 N N._ N
839 HaC CHgK_E_/ I
CHy N~y

T
&
[@]

QC-
503.00 |1.64| ACN-
AA-XB

QC-

ACN-

TFA-
xB

840 517.70 10.98
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QC-
ACN-
TFA-

341 460,40 1 1.0

QC-
503.40 |1.52| ACN-
AA-XB

842

QC-
517.00 |1.51| ACN-
AA-XB

Q-
460,40 {1,591 ACN-
f%/‘&"XB

844

QC-
53830 11.66| ACN-
AA-XB

845

QC-

ACN-

TFA-
xB

846 538.30 10.95

i
I
i
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o CHj

QC-
488.90 11.56] ACN-
AA-XB

347

QC-
489.20 [1.56] ACN-
AA-XB

848

j N/\ HaC CHy QC-
¢ N._N _ ’ 48920 11 3 “N-
849 H@"’L\/ N N:Q,J 489.20 [1.52| ACN
H i

H3C\ ﬂ\/jk H’;'C . QC-
N N”ﬁ CHs }C

850 CHa «»J\/N N N 03.20 {1.41] ACN

& H C E - —\ ------ //r . ’. . Fa AN

A Ne= AA-XB

U
b2

N

(4l
b2

QC-

ACN-

TFA-
XB

H- O

3

831 HAC 446.00 |0.92

QC-
474.90 |1.43] ACN-
AA-XB

852

344
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QC-
ACN-
TFA-

XB

833 48930 (092

QC-
501.10 i1.69) ACN-
f%/‘&"XB

854

QC-

ACN-

TFA-
XB

24530 1102

QC-
ACN-
TFA-

356 524.30 {0.88

QC-
398.20 |1.12| ACN-
AA-XB

joze]
(4
g

QC-

ACN-

TFA-
XB

858 483.10 {078

345
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QC-
ACN-
TFA-

359 489.20 1078

QC-
517.00 11.60| ACN-
AA-XB

860

QC-

ACN-

TFA-
XB

861 418.20 {0.82

QC-
503.30 1152 ACN-
AA-XB

862

QC-
303.20 11.38} ACN-
AA-XB

863

QC-
517.40 |1.33| ACN-
AA-XB

864

346
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QC-
460.40 {1.66] ACN-
AA-XB

365

0C-
ACN-
TFA-

866 47510 {0.84

Q-
47510 {1.56| ACN-
AA-XB

867

QC-

ACN-

TFA-
XB

538.20 10.93

869 53810 j1.64] ACN-

QC-
489.00 {1.38| ACN-
AA-XB

870

347
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QC-
503.40 11.42} ACN-
AA-XB

371

QC-
503.40 |1.42| ACN-
AA-XB

872

503.40 {0.87

0C-
ACN-
TFA-

374 317104110

QC-
517.00 12.03| ACN-
AA-XB

876 531.40 {1.74| ACN-
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QC-
ACN-
TFA-

’77 503.00 1110

QC-
517.50 |1.48| ACN-
AA-XB

878

517.40 {1.40| ACN-

QC-
545.40 12.02| ACN-
AA-XB

880

QC-
ACN-
AA-XB

535950 {2.57

43

381

QC-
545.20 |1.85| ACN-
AA-XB
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Q-
531.20 {1.51 ACN-
AA-XB

883

QC-
418.30 {1.23| ACN-
AA-XB

884

Q-
503.10 {1.43| ACN-
AA-XB

QC-

ACN-

TFA-
XB

886 517.00 11.02

0C-
ACN-
TFA-

XB

887 489.40 {085

QC-
483.00 |1.26] ACN-
AA-XB

888
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QC-

ACN-

TFA-
XB

889 477.00 11.02

C-
48540 {1251 ACN-
f%/‘&"XB

890

QC-
ACN-
TFA-

XB

891 491.30 {0.76

QC-
529.50 11.39} ACN-
AA-XB

892

QC-
517.50 |1.48| ACN-
AA-XB

893

894 531.50 {1.00
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QC-
531.00 11.721 ACN-
AA-XB

895

QC-
557.00 11.62| ACN-
AA-XB

896

897 503.30 {0.86

QC-
517.30 11.46]{ ACN-
AA-XB

898

HsC  CHa

| AN
N

H

QC-
ACN-
TFA-

XB

899 515.30 {{(1.85

QC-

ACN-

TFA-
XB

900 543.40 {087
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QC-
543,40 11.351 ACN-
AA-XB

901

QC-
ACN-
AA-XB

502 51730413

~

QC-
ACN-
TFA-

XB

9503

QC-
531.50 11.53| ACN-
AA-XB

904

905 531.40 {1.59] ACN-

QC-
531.00 11.59} ACN-
AA-XB

806

)
N
Lol
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QC-
55900 11.751 ACN-
AA-XB

907

QC-
ACN-
TFA-

XB

508 571.40 1091

QC-
561.00 11.79| ACN-
AA-XB

309

QC-
53950 {1.64| ACN-
AA-XB

910

QC-
545,50 11.60} ACN-
AA-XB

91l

QC-

ACN-

TFA-
XB

912

| 545.50 11.04
CHy CHy CHg

354
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0C-
ACN-
TFA-

G13 515,40 1090

QC-
559.50 1152 ACN-
AA-XB

914

QC-
ACN-
AA-XB

915

n
oty
[
5]
=
J—
5]
0

QC-

ACN-

TFA-
XB

G916 517.30 {081

QC-
519.20 1151 ACN-
AA-XB

917

QC-
52920 11.60| ACN-
AA-XB

918

355
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QC-
ACN-
TFA-

G919 533740 090

QC-
555.40 |1.36| ACN-
AA-XB

920

QC-
527.20 11.49} ACN-
AA-XB

QC-

ACN-

TFA-
XB

922 515.20 10.93

0C-
ACN-
TFA-

XB

529.40 10.96

924 543.40 {1.00

356
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QC-
1,491 ACN-
f%/‘&"XB

A
~3
(a3
W
<

QC-
54550 |1.59| ACN-
AA-XB

926

OC-

ACN-

TFA-
XB

)
3
~J

517.20 10.84

QC-
52930 11.51| ACN-
AA-XB

928

QC-
557.40 11.40{ ACN-
AA-XB

929

357
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QC-
575.00 1175 ACN-
AA-XB

930

QC-
ACN-
TFA-

XB

931 543.00 11.03

QC-
503.50 |1.41| ACN-
AA-XB

Q-
51720 i1.48) ACN-
f%/‘&"XB

933

QC-

ACN-

TFA-
XB

934 MG N N
934 HSC CHiE\;:/
¥ CH, CHy

531.50 {0.96

QC-
55740 {1.47| ACN-
AA-XB

Ll

935

358
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QC-
ACN-
AA-XB

935 32950 1.4

i

QC-
ACN-
TFA-

XB

937 517.30 4110

QC-
531.50 |1.53| ACN-
AA-XB

C-
ACN-
f%/‘&"XB

939 54510 117

(4l

QC-
54320 11.52| ACN-
AA-XB

940

QC-
1.50| ACN-
AA-XB

941

U
oty
U
(3
<

359
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QC-
1441 ACN-
f%/‘&"XB

h
<
(a3
b2
<

943 517.00 $1.07

QC-
531.30 11.59} ACN-
AA-XB

944

QC-
ACN-
TFA-

XB

945 571.30 10.85

QC-
ACN-
TFA-

XB

946 517.30 {1.00

0C-
ACN-
TFA-

XB

947 557.00 11.03
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OC-

ACN-

TFA-
XB

948 531.00 11,04

QC-
ACN-
TFA-

XB

949 53330 i1.04

QC-
545.00 |1.81| ACN-
AA-XB

950

QC-

ACN-

TFA-
xB

951 577.20 11.01

Hoo GC-

Ty ACN-

TFA-
XB

464.00 {0.98

QC-
561.20 11.65] ACN-
AA-XB

G953

361
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QC-

ACN-

TFA-
XB

D54 575.30 1098

56150 i1

Ut
W
b
»;
z

QC-
543.40 11.35| ACN-
AA-XB

956

QC-
543.50 |137| ACN-
AA-XB

D57

QC-
ACN-
AA-XB

958 571.20 1.58

n
W

QC-

ACN-

TFA-
XB

959 619.30 11.08

362
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QC-
585.50 11.42} ACN-
AA-XB

860

QC-
ACN-
TFA-

XB

961

()]
0
W
2
jow]

1.09

QC-
579.30 11.92| ACN-
AA-XB

C-
587.20 |1.85| ACN-
f%/‘&"XB

963

QC-
506.30 |1.54| ACN-
AA-XB

964

QC-
52340 {1.46| ACN-
AA-XB

965
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OC-

ACN-

TFA-
XB

966 51560 1.0

QC-
ACN-
TFA-

XB

967 517.60 {091

968 487.20 |1.46|] ACN-

QC-
505.20 11.24} ACN-
AA-XB

969

QC-
ACN-
TFA-

XB

970 475.50 (092

QC-
545.40 1125 ACN-
AA-XB

971

364
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QC-
43210 [1.25] ACN-
AA-XB

972

QC-
416,10 {1291 ACN-
f%/‘&"XB

973

QC-
430.00 {1.44| ACN-
AA-XB

974

QC-

ACN-

TFA-
XB

975 22390 1128

976 41810 {1.07

ACN-
TFA-
XB
QC-
ACN-
TFA-
XB

-0
3
-~

41810 {1.08

978 402.10 11.01
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QC-
416.10 11.31] ACN-
AA-XB

979

QC-
ACN-
TFA-
XB
OC-
ACN-
TFA-

980 41610 11.02

981 402.10 {0.99

QC-
416.20 {1.31| ACN-
AA-XB

QC-
ACN-
TFA-

XB

QC-
ACN-
TFA-

XB

983 43210 (119

984 402.10 [ 1.01

QC-
402.10 11.32] ACN-
AA-XB

985

366
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QC-
432,40 {1.45| ACN-
AA-XB

986

Hpd Hs

QC-
420.00 {1.27| ACN-
AA-XB

987

QC-
418.40 |1.36] ACN-
AA-XB

D88

QC-
ACN-
AA-XB

989 404.40 i 1.

Y]
A

QC-
418.40 11.26] ACN-
AA-XB

G590

QC-
418.20 11,50 ACN-
f%/‘&"XB

G991

s QC-

Hm/ﬁ"““ CHS N~ CH, "
LN >/ Ny 43230 0,04 *

992
/ == TFA-

XB

367
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QC-
418.30 11.37] ACN-
AA-XB

993

QC-
420.00 11.20] ACN-
AA-XB

G994

QC-
418.10 |1.15| ACN-
AA-XB

995

QC-

ACN-

TFA-
XB

996 50230 1081

QC-

ACN-

TFA-
xB

997 503.30 |0.81

QC-

ACN-

TFA-
XB

998 524.20 10.82
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0C-
ACN-
TFA-

999 41810 11.00

QC-
ACN-
TFA-

XB

1000 43430 11.00

C-
364,00 i1.09] ACN-
f%/‘&"XB

1001

QC-
ACN-
TFA-

XB

1002 44910 10.79

QC-
ACN-
TFA-

XB

1003 44430 1081

QC-
ACN-
TFA-

XB

1004 473.90 10.99

QC-
47330 11.07] ACN-
AA-XB

1005
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QC-
500.90 |1.32| ACN-
AA-XB

1006

Q-
522,10 i1.44) ACN-
f%/‘&"XB

1007

QC-
ACN-
AA-XB

10038 440.90 1.5

~

QC-
458.20 11.36| ACN-
AA-XB

1009

QC-
472.20 {1.53| ACN-
AA-XB

1010

QC-
ACN-
TFA-

XB

1011 458.20 {0.76

QC-
ACN-
TFA-

XB

1012 486.20 {079
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Qc-

ACN-

TFA-
xB

1013 460.20 11.02

QC-
435 10 i1.44] ACN-
AA-XB

1014

QC-
ACN-
TFA-

1015 44420 1083

1016 404 20 11061 ACN-

QC-
41820 {1.13| ACN-
AA-XB

1017

QC-

ACN-

TFA-
XB

1018 432.10 {1.00

QC-
44620 {1.32| ACN-
AA-XB

1019
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QC-
446.20 [1.27] ACN-
AA-XB

1021 ‘ NN 476.20 {1.23| ACN-

AA-XB

1020

£
(ot

1022 41510 11.35] ACN-

1023 443.20 | 1.46| ACN-

1024 485.20 | 1.44| ACN-

QC-
48520 11.37] ACN-
AA-XB

1025
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QC-
507.30 | 1.46| ACN-
AA-XB

1026

QC-
971.40 |1.51| ACN-
AA-XB

1027

QC-
473.10 [1.34] ACN-
AA-XB

1028

Qc-

ACN-

TFA-
xB

1029 472.30 {0.93

QC-
521.30 11.311 ACN-
AA-XB

1030

oC-

ACN-

TFA-
XB

1031 45930 10.82

QC-
47530 |1.45| ACN-
AA-XB

1032
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QC-
529.40 11.271 ACN-
AA-XB

1033

QC-
503.00 | 1.43| ACN-
AA-XB

1034

EXAMPLE 1035
I~{amnomethy}-4-(2-(7 8-dimethyi-| 1,2 4]triazolof 1. S-alpyridin-6-y1}-3-isopropyl- 1 H-

pyrrolo{3.2-blpyridin-3~ylcyvclohexan-1-ol

OH
HaC
HoN 3 YCHg N
PRI
N\ A M \;
ﬂ-N
| 2
N e

e oHy (1035

(93}

Intermediate 1035A; 4-(2-(7,8-dimethyi-[ 1,2 4[inazolof 1, 5-ajpyridin-6-y1}-3-isopropyl-
H-pyrrolo]3,2-bpyridin-5-y )~ 1-{nitromethy ey clohexanol

' HsC
Oszb\( 3 *CH:{ N
Ne . N \\‘]
| TN 4 =N
U \ .

A E TS (1035A)
To a2 dram vial were added 4-(2-(7 &-dimethyi-{1.2 4}triazolof 1, 5-alpyridin-6-
10 y}-3-isopropyvi-1 H-pyrrolo]3,2-blpyridin-5-ylieyclohexan-1-one {0.200 g, 0.498 mmol},
MeQOH (5§ mL), diethylamine (0.052 mb, 0.498 mmol) and nitromethane (0.269 mL., 4 98
mmol}. Next, 20 uL. of water was added and the reaction mixture was stirred for 5 days at
25 °C. The reaction mixture was concenirated under a stream of nifrogen gas, diluted

with water and stirred for 30 minutes. The white precipitate was filtered off and washed

[
W

with water and dried through air to afford 4-{2-(7 8-dimethyl-| 1,2 4}triazolof 1,5-
374
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aipyridin-6-vi)}-3-isopropyi-1H-pyrrolo]3,2-bipyridin-S-v1)}-1-{nitromethy)cy clohexanol
(0.200 g, 0.552 mumol, 100% vield) as a white solid. LOMS retention tirne 0.64 min

Method A]. MS m/z: 363.2 (M+H).

Wh

Example 1035:

To a Parr bottle were added 4-2-(7,8-dimethyi-{1,2 4jtrazolof 1, 5-alpyridin-6-vi}-
3-1isopropyl-1H-pyrrolof3.2-blpyridin-5-vi}- 1 -{nitromethyljcyclohexanol, and 1:1 ethyl
acetate: MeOH (7 mL). The vessel was purged with nitrogen gas and 10% Pd-C (0.053 g,
(.050 munol} was added. The botile was placed on the Parr apparatus and pump/purged
10 with nitrogen gas three fimes and back-filled with hydrogen gas. The reaction vessel was

set to shake for 6 hours at 40 psi. The reaction mixture was diluted with MeOH and then
filtered through a pad of Celite and concentrated. The residue was suspended in DMF (2
mi.}, filtered through a 0.45 nucron nylon syringe filter. The crude material was purified
via preparative LC/MS with the following conditions: Column: XBridge €18, 200 mm x
15 19 mm, S-um particles; Mobile Phase A: 5:95 acetonitrile: water with 10-mM ammonium
acetate; Mobile Phase B: 95:5 acetomtrile: water with 10-mM amwnonium acetate;
Gradient: a O-nunute hold at 6% B, 6-42% B over 28 minutes, then a 6-minute hold at
100% B: Flow Rate: 20 mb/min; Colunn Temperature: 25 °C. Fractions containing the
product were combined and dried via centrifugal evaporation to afford 1-(anunomethyl)~
20 4-(2-(7 8-dimethvl-{1,2 4ltriazolo|1,5-a] pyndin-6-y1)-3-1sopropyl-1H-pyrrolo[3,2-
bipvridin-S-vi)eyclohexan-1-0l (0.8 mg, 0.00185 mmol, 0.4% vield}, m/z (432.9, M+H]}.
Retention time, 1.253 min using LCMS Column: Waters Acquity UPLC BEH CI8, 2.1 x
50 mum, 1.7 pwm particles; Mobile Phase A: 5:95 acetomitrile: water with 10 mM
ammonium acetate; Mobile Phase B: 95:3 acetonitrile: water with 10 mM. 'H NMR (500
25 MHz DMSO-de) 5 11.15-10.98 (m, 1H), 879 (s, 1H), 8.47 (s, 1H), 760 {br d, /=85 Hz,
1H), 7.08-6.93 (m, 1H), 4.80-4.80 (m. 1H), 3.33-3.19 (m, 1H), 2.91 (br d, J=7.0 Hz, 2H),
2.68 (br d. J=7.0 Hz, 3H), 2.17 (s, 3H), 2.06-1.93 (m, 2H), 1.89 (s, 3H), 1.70 (br t. J=15.9
Hz, 4H), 1.40 (br d, J=6.4 Hz, 8H).

30 The following examples were prepared according to the general procedures

described in the above examples.
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Table 3

Ex. Obs. MS QC
Structure RT
No. fon Method

QC-
43310 | 1.24 | ACN-
AA-XB

1035

47030 + 1.27 | ACN-
A_AAUXB

1036

QC-

ACN-

TFA-
XB

1037 48730 { 6.75

QC-
ACN-
TFA-

XB

1038 48740 | 0.82

QC-
ACN-
TFA-

XB

1039 487.40 | 0.82
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QC-

ACN-

TFA-
XB

1046 47140 1 1.00

1041 47320 | 1.38 1 ACN-

A_AAUXB

QC-
473.40 | 1.39 | ACN-
AA-XB

1042

1043 53510 [ 0.99

1044 47330 | 0.84

1045 473.30 | 1.01

1046 45930 1 0.81
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QC-
51440 11221 ACK-
AA-XB

1047

QC-

ACN-

TFA-
XB

1048 45900 | 1.08

1049 45910 0.7

~3
|94

1050 514.40 {1 0.87

QC-
443,10 1 1.45 | ACN-
‘/&LZX“XB

1051

1052 47110 1 1.04
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10

W
W
v
é Z
Z.

A
(ad
(23
LN
<

0.56

Al

1034

459.50

1.54

QC-
ACN-
AA-XB

1055

485.50

QC-

ACN-
AA-XB

1056

45910

QC-
ACN-
‘/&LZX“XB

1037

48520

.81

QC-
ACN-
TFA-

XB

1038

475.00

QC-
ACN-
AA-XB
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1059 313,40 {085

QC-
49910 | 1.41 { ACN-
AA-XB

1060

QC-

ACN-

TFA-
XB

1061 49940 | 0.83

QC-
475.00 | 1.80 | ACN-
AA-XB

1062

QC-
ACN-
TFA-

XB

1063 49940 | 1.02

1064 473.00 | 1.82 1 ACN-

A_AAUXB
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QC-
49920 | 1.61 | ACN-
AA-XB

1065

Qc-
ACK-
TFA-
ac-
ACN-
TFA-
XB

1066 513.50 {0.85

1067 47720 { 6.77

Qc-
ACK-
TFA-

1068 50130 [ 0.78

QC-
ACN-
TEA-

1069 501.00 | 0.99

Qc-

ACK-

TFA-
XB

1076 501.00 | 1.00

QC-
47530 1 1.52 1 ACN-
AA-XB

38l



WO 2019/125977 PCT/US2018/065908

QC-
ACN-
TFA-

XB

QC-
ACN-
TFA-

XB

1072 477.40 | 0.81

1073 501.30 {079

QC-
48700 1 1.45 1 ACN-
AA-XB

1074

QC-
486.90 | 1.59 | ACN-
AA-XB

1075

QC-
53330 1 1.70 § ACN-
A_AAUXB

1076

QC-
ACN-
TFA-

1677 53310 [ 0.80

382
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i
H3C'/ H.C .
. CH; QC-
1078 N ek 403.10 | 1.43 | ACN-
(i
N == AA-XB
H N
v
N.—"‘/

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-Bhue™.-cells {Invivogen} overexpressing human TER7, TLRS or TLRO
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-j
minimal promoter fused to five NF-«B and AP-1-binding sites. Briefly, celis are seeded
into Greiner 384 well plates {15000 cells per well for TLR7, 20,000 for TLRE and 25,600
for TLR9) and then treated with test compounds in DMSO 1o vield a final dose response
concentration range of 0.05 oM-36 uM. Afier a 30 nunute compound pre-treatment at
room temperature, the cells are then stimulaied 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 (ODN2006 at a final concentration of S nM) to activate NF-«B and AP-1
which mduce the production of SEAP. After a 22 hour mcubation at 37 °C, 5% CQx,
SEAP levels are determined with the addition of HEK-Blue™ Detection reagent
(Invivogen), a cell culture medium that allows {or detection of SEAP, according o
manufacturer’s specifications. The percent inhibition 15 determined as the % reduction in
the HEK-Blue signal present in wells treated with agonist plus DMSO alone compared to

weldls treated with a known inhabitor.

TABLE 4
TLR7/8/9 Reporter Assay Data
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{NT = not tested}

TLR7 TLRE TLRY
TER7 [TLRBICse|] TLRYICso
Ex. Noi ICso 1Cso ICs0 Ex. No.
ICso M)} (nM) {nM)
{(nM) {(nM) {(nM)

i 20 38 7734 540 1.1 14 1951
2 1.7 (.27 7325 541 1.2 0.36 1429
3 0.93 11 8542 5342 24 17 9235
4 0.60 0.71 1072 543 14 5.3 2279
5 471 4063 37 544 i1 6.4 5660
6 0.30 32 623 545 22 7.5 2464
7 4.4 52 g124 546 9.5 1.6 1379
8 4.7 21 8534 547 0.27 0.55 789
9 1.7 8.2 2248 548 0.71 (.98 1090
10 0.42 53 1053 549 1.8 18 401
il 1.7 21 6794 350 (.87 13 796
12 10 1.6 10102 551 0.94 55 582
13 3.2 1.9 5020 552 0.83 2.1 4099
14 11 1.2 4331 553 0.63 32 537
15 7.3 43 1940 554 1.5 2.5 2861
16 0.60 21 635 585 0.85 3.0 341
17 3.7 7.7 1097 356 1.7 1.1 5079
18 14 14 1494 557 0.66 1.2 440
i9 125 73 6023 558 1.2 5.6 3427
20 2.7 1.3 614 559 0.72 46 4923
21 o1 46 >30000 560 1.2 1.0 3821
22 36 12 21148 561 0.64 3.0 5653
23 >3125 >3125 >30000 562 1.9 i1 6484
24 40 27 13976 563 0.83 2.4 4257
25 181 117 11662 364 7.9 42 1764
26 1769 2131 >30000 563 R.4 6.9 3224
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27 >3125 >3125 >50000 566 24 18 18983
28 263 1496 >50000 567 18 I8 2325
29 4.6 2.7 2832 568 6.0 38 2081
30 70 43 22593 569 1t 3.0 2183
31 13 19 6059 570 10 57 143
32 7.3 6.9 1883 571 7.5 2.1 313
33 6.5 1.9 1915 372 4.6 25 1197
34 17 6.0 1218 573 0.99 9.1 3234
35 589 282 13783 574 3.0 47 11936
36 >3125 >3125 22084 575 0.44 121 1352
37 1269 465 >50000 576 NT NT NT
38 21 52 44362 577 0.6%9 7.4 1881
39 4¢ 4.8 NT 578 0.53 287 4190
40 24 1.7 7956 579 0.39 79 1838
41 264 177 >50000 580 0.41 T 1785
4z 178 57 >50000 581 0.30 79 4920
43 2.0 7.8 560 582 0.99 12 7463
44 12 15 3374 583 0.32 51 1552
45 22 20 7280 584 0.24 29 2006
46 4.3 4.9 1682 585 0.46 3.6 1839
47 NT NT NT 586 0.75 98 2897
48 7.4 9.3 31274 587 0.31 27 1408
49 1.G 0.62 2673 588 23 42 16107
56 0.49 (.39 2839 589 0.25 62 1062
51 51 7.0 16309 590 3.0 4.7 3549
52 7. 20 NT 591 4.8 i 2852
53 0.62 4.23 1988 592 2.9 7.4 2244
54 2.9 2.8 10376 593 1.4 2.6 974
55 2.1 .39 3340 594 3.9 16 7906
56 2.0 I 6340 595 122 >3125 10867
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57 7.4 i3 5070 596 i3 67 3204
58 1.3 0.72 1969 597 1.3 1.2 918
59 1.3 | 2376 598 0.81 3 949
60 5.6 59 20242 599 2.7 4.8 3047
61 4.4 1.8 2411 600 0.75 6.2 2051
62 3.8 1.5 11497 601 46 46 >30000
63 7. 4.0 42357 602 1.2 6.8 1430
64 3 1.6 5084 603 1.3 52 1196
63 1.9 i3 25112 604 2.8 2.5 5914
66 1.4 (.98 3870 605 i3 17 4244
67 0.98 0.42 963 606 2.3 39 1711
68 1.4 0.79 6300 607 2.1 2.6 1142
69 1310 1314 25816 608 1.1 6.1 1713
70 2.3 1.2 2967 609 2.6 23 2718
71 Yo 31 3897 610 L3 14 1771
72 2.9 (.90 3416 611 3.4 17 1933
73 29 5.7 24942 612 i3 36 3927
74 2468 2562 >50000 613 2.0 32 1243
75 1R 9.8 >50000 614 1.9 13 1014
76 34 15 >50000 615 2.4 7.9 1938
77 4.8 2.0 11648 616 3.6 1.5 1282
78 37 10 31714 617 2219 1325 20509
79 373 335 9724 618 4.8 4.6 3694
B0 1.3 1.6 4558 619 0.43 3.0 865
81 1.3 (.95 20099 620 0.73 2.4 223
82 0.77 0.41 6376 621 7.0 7.5 14661
83 36 6.9 5445 6272 30 14 5071
84 2196 >3125 >50000 623 1.6 2.6 3127
85 1.8 538 5178 624 3.0 2.8 2568
86 7.5 2.9 >50000 623 0.72 10 978
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87 3.5 .58 >50000 626 29 3.0 13454
38 68 91 3585 627 7.9 I8 4504
89 0.51 0.59 3258 628 2.1 33 343
S 0.57 4.2 4949 629 2.6 6.5 1926
91 0.68 0.53 6311 630 1.9 14 1234
92 0.87 (.78 3992 631 4.0 1@ 3067
93 53 7.2 33043 632 3.1 2.2 439
94 1.0 1.4 9352 633 40 33 25537
93 4.9 36 >50000 634 2.0 3.0 237
56 1.5 (.28 9430 635 57 1.3 1785
97 28 4.1 >50000 636 46 28 21593
o8 0.7 0.72 5226 637 3.8 0.53 1359
59 0.51 2.9 4303 638 2.9 73 1272
100 32 .55 6146 639 0.98 L9 1472
101 3.7 0.25 5402 640 4.9 4.9 13508
102 12 5.1 >50000 641 2 35 3344
103 7.3 2.6 NT 642 14 26 18090
104 23 0.75 4161 643 5.4 5.3 3176
165 39 g5 9237 644 2.7 1.5 2690
106 2.2 (.28 7779 645 21 303 4087
107 22 (.37 5627 646 2.1 i 41406
108 2.5 0.99 3312 647 2.3 26 5888
109 3.6 13 2014 648 2.1 40 2073
110 1.9 .76 4544 649 2 10 3283
it} NT NT NT 650 6.7 18 3125
112 22 1.2 6009 651 1.7 24 687
113 1.4 .95 3363 652 3.0 22 1600
114 4.7 1.8 7590 653 3.5 13 13221
115 1.2 0.49 3482 654 6.4 9.6 4917
16 9.7 5.0 35642 655 1.4 i 2069
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117 1.4 0.81 5643 656 1.4 4.7 1853
118 1.8 0.86 5581 657 2.1 10 842
119 1.8 0.96 t4141 658 3.8 8.2 13603
120 2.3 0.60 5487 659 12 24 3538
121 3 (.80 6348 660 3. 15 14416
122 1.7 | 7251 661 2.3 5.5 13871
123 1.9 6.3 86438 662 1.8 1.0 9030
124 1.2 7 3786 663 3.8 9.9 21144
125 2.6 .66 6544 664 22 14 38509
126 59 1.5 6117 663 34 17 >50000
127 4.6 (.48 5898 666 0.73 1.6 6563
128 5.4 26 35374 667 145 711 >50000
129 T i3 22827 668 1.7 22 17531
130 4.3 7 >50000 669 7.4 5.6 31553
131 3.3 .63 3572 670 36 58 >50000
132 2.8 0.51 7393 671 1.4 2.1 4480
133 4.3 1.4 >30000 672 4.7 S0 6244
134 37 il 26146 673 52 6.9 14419
135 4.7 1.6 13167 674 32 43 >30000
136 57 0.79 8223 675 9.7 4.6 14462
137 5.6 i3 83446 676 1.0 2.5 5718
138 11 4.6 >50000 677 17 53 >50000
139 37 14 >50000 678 36 29 >50000
140 127 186 >50000 679 i6 5.8 20652
14} 134 148 >50000 680 12 52 1038
142 167 45 >50000 681 104 199 4236
143 7.8 4.5 >50000 6872 16 24 1052
144 8.4 1.2 >50000 683 12 13 322
145 1.5 0.49 8201 684 i4 i3 365
146 5.6 2.5 128492 685 32 39 1576
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147 5.0 0.26 18656 636 >3125 >3125 >50000
148 97 16 >50000 687 39 16 5774
149 9.3 0.40 19497 638 8.4 23 177
150 12 2.7 >50000 689 1t 42 433
151 1.2 1.2 11995 690 15 31 288
152 2.7 1.6 5877 691 il 9.2 315
153 0.87 1.6 7150 692 43 58 1528
154 1919 600 >50000 693 6.3 15 437
155 401 56 >50000 694 2309 2850 14611
156 1.5 0.79 6752 695 42 20 3952
157 2.2 1.2 8844 6896 75 36 1311
158 2.3 .96 8256 697 20 111 919
159 24 1.0 7735 698 iz 28 1004
160 1.8 1.2 10645 6499 12 46 430
161 L4 0.92 5918 700 26 43 2328
162 2.8 2.8 23098 701 49 15 1748
163 9.7 5.0 24797 702 41 14 2228
164 33 2.0 19767 703 3.9 16 326
165 11 (.68 22656 704 il 13 166
166 1.3 18 2189 705 i8 13 655
167 0.43 1.7 136 706 3.5 I8 1020
168 0.89 3.4 658 707 1.5 53 1412
169 31 21 1224 708 12 280 >50000
170 2.0 17 1411 709 2330 >3125 >350000
171 0.45 1.8 560 710 2.0 3.2 4665
172 1.9 13 1792 71l 2.0 2.9 1699
173 2.0 16 578 712 1.9 i 3145
174 4.3 37 1468 713 6.2 28 4878
175 0.35 2.0 926 714 1.8 9.3 203
176 5.2 84 16006 715 1.7 i 8707
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177 0.28 2.5 148 716 0.74 6.7 2326
178 .48 i.8 895 717 1062 1101 2525
179 0.92 7.0 1741 718 9.6 3.6 6211
180 2. i 1871 719 2.8 7.0 2396
181 1.7 13 561 720 13 94 20336
182 0.48 | 301 721 0.41 0.53 982
183 5.6 15 1031 722 6.3 46 18477
184 8.8 18 2054 723 0.99 2.4 4391
185 38 110 10316 724 0.63 2.0 2194
186 22 93 1011 725 0.62 1.9 2059
187 2.1 20 4221 726 1357 2090 39366
188 0.29 2.5 158 727 3.6 32 3352
189 1.6 6.7 313 728 0.74 0.67 3538
190 0.80 2. 353 729 i1 1.3 1941
191 0.90 2.7 202 730 3.3 23 10526
192 31 19 1106 731 4.6 15 16406
193 1.5 6.0 6438 732 10 70 4834
194 8.6 47 3594 733 533 1014 >50000
195 0.80 4.3 536 734 26 252 >30000
196 17 10 712 735 25 61 262
197 0.34 1.7 134 736 631 269 >50000
198 1.0 7.8 1142 737 0.59 0.55 7774
199 0.16 6.4 1189 738 0.46 .89 65226
200 1.8 8.5 773 739 0.85 16 5324
201 1.5 6.0 570 740 2.2 5.1 623
202 3.8 28 2030 741 1.9 6.5 3034
203 2.0 7.9 537 742 2.9 31 4580
204 0.98 2.9 1332 743 3.6 8.4 1881
205 0.42 1.0 134 744 2.0 7.1 3058
206 9.5 22 2389 745 2.2 58 2446
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207 1.9 4.4 253 746 1.1 10 3106
208 22 16 1350 747 0.59 4.3 7379
209 0.71 4.0 641 748 7.5 13 37886
210 >3125 >3125 >50000 749 2.9 2.6 14893
21 11 6.8 585 750 1.2 37 6145
212 34 6.8 1192 751 i3 7.3 26035
213 9.5 17 706 752 0.38 (.53 10266
254 39 6.3 333 753 3.8 12 27862
215 6.0 7.6 2254 754 5.2 1.7 5432
216 51 18 416 755 2.8 6.2 3734
217 5.0 8.6 522 756 39 6.0 9055
218 8.5 20 3389 757 0.76 1.9 5215
219 3.9 8.0 2484 758 0.89 1.7 18200
220 6.7 6.4 1020 759 3.8 14 38197
221 3.7 13 435 760 4.2 27 7625
222 58 21 657 761 5.0 14 8176
223 0.60 1.4 435 762 38 8.6 18318
224 1.5 2 718 763 3.8 2.6 4579
225 4.0 33 3360 764 1.9 28 14428
226 2.7 14 1790 765 3.6 3.5 10263
227 2.0 7.7 926 766 0.86 1.2 3512
228 33 23 2387 767 5.4 2.9 8300
229 19 18 1709 768 6.4 9.6 20057
230 38 33 2460 769 1.3 4.5 5569
231 g.61 3.0 365 770 il 24 18183
232 3.0 9.8 484 771 4.3 9.2 9843
233 11 24 2662 772 32 16 4713
234 1.6 5.0 435 773 3.0 4.6 2706
235 1.0 2.0 929 774 3.7 57 18596
236 39 2.8 376 775 3.8 4.4 8447
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237 20 19 18183 776 6.0 5.3 130838
238 0.71 0.97 297 777 5.2 7.4 14795
239 106 181 >50000 778 2.7 23 7908
246 5.4 16 5076 779 7.3 1§ 34519
241 2.0 2.9 1754 780 1.9 5.4 5225
242 1.5 15 2407 781 il 18 14380
243 7.6 9.5 999 782 1.3 i 5736
244 16 3.2 2349 783 1.8 39 8377
245 2.7 47 343 784 2. 9.4 4527
246 1.9 2.6 4283 785 3.0 i3 4684
247 1.2 1.2 825 786 7.7 12 14676
248 1.3 13 1785 787 9.4 4.9 12254
249 25 7.3 5978 788 2.1 32 3302
250 26 57 13721 789 32 37 13321
251 3.6 13 1754 790 0.42 (.85 2810
252 8.0 10 7255 791 53 11 18146
253 0.65 (.72 1149 792 4.0 1.6 8553
254 72 27 8734 793 1.4 1.4 7829
255 0.60 4.25 218 794 1.4 L5 13048
256 1.2 37 335 795 i2 8.1 >50000
257 35 25 175 796 6.0 I5 11322
258 13 35 160 797 10 14 17578
259 19 7.1 321 798 4.2 5.7 22334
260 527 173 10867 799 5.0 21 >350000
261 262 50 381 800 20 26 >30000
262 170 19 354 801 0.57 (.56 10960
263 6.2 7.6 338 3072 3.0 (.65 17918
264 55 42 255 803 4.3 4.0 39663
265 0.59 0.91 392 804 1.2 (.56 18116
266 45 13 322 305 2.1 (.57 24156
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267 1.9 26 433 806 1.1 1.1 29426
268 54 32 578 807 0.95 1.3 16263
269 223 38 670 808 0.19 1.4 8946
276 38 28 322 809 22 3.1 35999
271 120 40 228 810 0.64 (.63 7335
272 76 50 398 811 0.36 0.59 5596
273 75 66 14 612 22 3.6 >50000
274 8.5 7 474 313 37 9.1 >30000
275 14 8.5 634 814 1.9 2.3 >50000
276 8.9 9.0 309 815 1.8 14 >50000
277 0.40 1.6 1378 816 1.7 1.7 8723
278 1.3 1.2 837 817 2.1 2.9 >50000
279 0.31 i.4 1817 818 0.78 (.43 12846
280 i1 7.2 1268 819 2.2 0.58 21064
281 0.48 17 880 820 2.7 2.6 9396
282 0.32 0.91 661 821 1.3 1.3 6694
283 0.92 1.4 298 822 1.1 0.24 6914
284 3.0 15 40338 823 0.49 1.2 6932
285 36 5.5 2310 324 1.6 2.1 3791
286 52 9.2 1566 825 0.53 1.1 6277
287 25 33 2361 826 0.7 1.0 15739
288 28 114 6454 827 0.46 0.34 4852
289 3.5 i 967 828 0.88 1.4 7157
290 2.1 6.3 425 829 37 12 17264
291 2.6 i1 735 830 0.62 0.63 7443
292 59 127 1615 831 1.3 2.3 8550
293 75 208 5641 3372 4.0 23 16779
294 85 174 2270 833 1.9 4.9 9782
295 it i1 883 834 0.46 2.5 4367
296 0.59 6.8 500 335 0.76 4.1 3560
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297 8.4 15 385 836 2. 4.1 16449
299 10 6.0 680 837 0.7 1.6 7822
300 48 286 2048 838 0.60 35 9891
301 2.0 42 4089 839 0.37 32 7864
302 0.74 4.9 739 840 0.38 L5 7401
303 35 6.9 1233 841 3. 28 14253
304 0.53 1.8 1063 842 0.38 (.47 6919
305 4.0 16 8237 343 0.52 14 3479
306 i3 61 100358 844 2.0 11 8817
307 0.86 2.7 2978 845 7.2 14 21276
308 11 1 3965 846 0.55 1.2 22620
309 0.31 4.6 268 847 4.9 8.3 22521
310 .39 4.1 1782 848 1.2 2.2 17494
311 2.8 44 2017 849 0.53 1.6 8120
312 0.26 16 377 830 0.72 1.6 65340
313 0.21 7.0 1200 851 59 22 9973
314 2.4 47 5508 852 3. 0.82 16163
315 1.8 29 5223 833 0.51 (.66 9571
316 1.4 41 3018 354 il 50 32272
317 4.8 94 3611 855 2. 4.6 14322
318 0.17 2.1 1060 856 7.3 (.46 27144
319 0.44 4.1 1690 857 0.65 0.40 4396
320 1.G 22 1480 838 i 13 7132
321 NT 3.0 1041 859 0.97 L5 7308
322 1.7 19 7409 860 0.30 0.62 5062
323 .4 31 1357 861 0.31 4.2 5016
324 6.6 240 20509 3672 0.29 22 7037
325 1.5 33 3110 863 0.52 17 6065
326 0.13 3.7 988 864 1.3 12 5693
327 >3125 >3125 >50000 365 1.3 72 8891
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328 0.08 il 576 866 3.2 74 47596
329 1.6 23 2066 867 4.3 I >50000
330 0.14 4.8 2970 868 12 6.1 >50000
331 17 34 1914 869 1o 34 40301
332 1.3 88 2663 870 0.56 33 14448
333 0.60 12 1456 871 1.6 5.1 12728
334 4.6 127 2400 872 0.97 3.8 9539
335 NT 4.0 1927 8373 3.1 1.8 12788
336 2.8 48 3439 874 1.2 5.3 15548
337 21 350 >50000 875 6.0 32 4047
338 81 1170 >50000 876 644 517 13255
339 0.20 7.1 5888 877 1.5 1.6 12556
340 1.4 51 1869 878 0.48 2. 9042
341 0.12 0.32 2643 879 1.0 34 7546
342 0.98 39 1906 880 6.4 30 19328
343 0.19 0.54 1251 881 25 63 43465
344 0.72 4.8 2789 882 33 i 7764
345 0.21 0.68 1675 683 7.4 2.3 12546
346 0.32 6.0 6294 384 0.9 .17 6501
347 27 10 2466 885 1.6 3.8 7846
348 0.82 8.3 6961 886 2.8 1.7 2568
349 7.7 63 >50000 8387 0.50 0.68 8121
3560 0.72 16 1158 888 1.2 .59 12211
351 23 4.3 1638 889 1.5 .76 9839
352 54 9.2 2321 890 1.8 1.4 14745
353 0.64 0.96 940 891 0.64 (.93 17965
354 1.0 2.3 790 3972 0.62 14 3285
335 2.6 10 4497 893 0.34 0.74 7440
356 2.8 5.1 2865 894 0.37 (.89 10763
357 39 4.4 1050 295 0.74 j 7926
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358 0.95 2.8 1325 896 0.6%9 0.37 8435
359 9.1 29 4870 897 0.86 1.5 11982
360 1.3 3.4 1414 898 2.1 3.2 17320
361 0.7¢9 16 1251 899 1.0 1.7 9786
362 1.6 5.1 1634 SG0 1.1 1.4 15593
363 3.3 6.6 1476 901 0.72 6.15 13255
364 1.5 9.6 2523 502 11 1.4 15789
365 4.2 7.9 3197 G503 3.0 4.1 35228
366 5.3 15 4693 904 1.0 4.2 14798
367 1.5 3.5 838 9505 0.51 (.82 12016
368 1.5 2.5 1612 906 0.39 0.67 7799
369 0.46 1.3 402 907 0.76 0.45 >50000
370 8.6 23 >58000 908 0.89 0.26 6457
371 6.0 14 4358 909 0.54 .91 6707
372 32 7.6 1464 910 0.68 (.86 5398
373 8.6 8.3 1956 911 0.68 L5 7016
374 36 187 21615 912 0.98 2.2 9330
375 0.87 4.4 2716 913 1.0 1.8 8845
376 0.71 1.2 1027 914 0.73 (.94 6046
377 2.1 22 767 915 2.3 1.0 11137
378 1.6 4.6 1636 916 18 i 14537
379 2.6 7 909 917 52 2.9 43171
380 L4 16 1878 918 32 6.3 20583
381 37 5.5 3062 919 23 1.0 13895
382 7.8 22 >30000 920 2.6 5.9 12088
383 33 167 >50000 921 0.61 3.4 5267
384 13 23 1526 922 0.55 2.1 9372
385 22 46 11236 923 1.2 3.6 6556
386 1.5 4.2 1440 924 1.7 4.9 7234
387 72 19 5513 925 0.79 92 10082
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388 0.87 22 391 926 3.3 3.0 3040
389 0.45 1.6 923 927 2.9 3.7 4357
390 1.6 7.6 3094 928 1.5 6.9 3640
391 2.6 14 2451 929 2.6 39 5086
392 32 6.1 1746 930 22 7.4 24293
393 0.47 1.3 360 931 2.5 3.9 14927
394 1.4 1.5 1412 932 0.66 10 14343
395 7.4 16 1621 933 0.63 18 18442
396 17 17 1531 934 0.86 3.6 9746
397 6.3 10 2402 935 0.48 2. 5613
398 3.8 17 4119 936 0.56 35 4638
399 0.83 i3 988 937 0.52 14 14243
400 0.74 2.9 1549 938 2.6 4.9 3560
401 57 6.4 5719 939 1.5 9.8 11863
402 3 43 5146 240 L7 .66 3343
403 7.7 44 4281 941 0.66 {1.66 7198
404 3.8 93 1544 942 0.50 3.4 12005
405 36 2.5 1425 943 11 1. 10046
406 1.4 3.0 1466 944 3.1 4.9 17114
407 7.2 8.5 2457 945 4.8 0.94 7846
408 18 43 6440 946 1.4 1.8 3950
409 1.7 1.6 550 947 1.9 0.66 8773
410 5.0 6.5 4925 D48 2.8 1.4 12817
411 6.3 8.0 2297 949 2.6 16 31028
412 2.2 2.1 727 950 7.2 4.9 36119
413 17 18 4737 951 6.3 1.5 >50000
414 51 12 1756 952 1.8 .70 7862
415 2.5 3.5 1240 953 0.92 5.3 12031
416 0.85 i.2 1622 954 1.9 36 20896
417 5.2 7.4 9504 855 0.76 2.0 20450
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418 NT 39 2865 956 1.0 1.9 9650
419 4.1 2.5 1744 957 0.92 2. 24415
420 1.2 2.8 3330 958 0.27 23 11244
421 1.6 P8 2058 D59 14 .29 7681
422 15 35 6239 960 0.77 (.32 3166
423 175 33 >30000 961 0.35 0.80 8337
424 0.89 0.7 1531 962 3.7 17 >50000
425 0.87 .50 2915 963 0.84 1.9 35268
426 2.5 26 1398 964 0.53 0.25 3095
427 24 7.6 4904 965 0.39 1.3 64383
428 7.4 6.4 9858 966 2.4 1.3 6022
429 3.4 52 7002 967 7.9 1.2 38697
436 i3 14 15105 968 1.9 (.69 16436
431 16 1 4657 969 1.3 G.12 7175
432 0.37 0.55 384 970 3.1 .92 10709
433 4z 60 >50000 971 3. (.85 9246
434 1.5 2.4 7432 972 33 3.1 6915
435 27 5.5 2176 973 6.7 1.7 15804
436 8.9 27 8941 974 i1 G.71 3918
437 51 11 3752 975 i2 0.61 6463
438 0.77 .39 1458 976 3 (.96 13425
439 35 32 242238 977 1.4 2.1 8600
440 5.4 14 >50000 978 1t 1.8 11451
441 0.79 0.63 1660 979 1.1 .80 4291
442 3.7 3.5 18317 980 2.2 23 6271
443 15 57 NT 981 0.95 (.51 3066
444 16 52 39173 982 9.8 20 32827
445 1.5 3.6 4887 983 0.82 6.12 6325
446 0.91 0.91 364 984 1.0 (.85 3427
447 17 2.3 1637 985 1.6 j 3897
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448 7.5 24 7692 986 0.63 0.38 2821
449 323 165 17986 987 2.9 (.50 11253
450 0.61 0.71 1193 988 0.36 .23 3767
451 0.48 .63 1045 989 0.69 .31 7098
452 2.7 4.4 3091 990 0.80 40 6024
433 4.0 33 1440 991 0.27 0.32 5986
454 1.2 0.68 2393 992 0.66 (.72 6311
455 14 12 9203 993 0.82 L5 7236
456 2.6 8.1 7726 994 i3 34 11830
457 0.32 (.30 622 995 0.56 (.48 7020
458 5.0 10 9840 996 1.3 0.40 HIo1
459 6.2 43 2790 997 2. 2.4 13578
460 0.88 0.79 2063 998 1.9 (.44 20008
461 2.6 1.7 8471 9499 7.5 2.1 10466
462 5.9 8.4 4538 1000 I8 32 65438
463 7.4 24 16002 1001 76 40 11739
464 0.68 (.85 1774 1002 10 4.6 1099
465 .4 1.9 5660 1003 1.8 7 3164
466 59 204 3796 1004 2.1 13 2794
467 1.2 35 413 1005 4.4 7. 1659
4638 46 99 NT 1006 3.6 9.6 339
469 0.98 2.9 1709 1007 32 4.0 2337
470 1.3 6.0 7422 1008 15 32 13326
471 2.8 3.2 4706 1009 4.5 77 2657
472 0.34 | 2511 1010 3.6 4.7 2431
473 7.1 9.6 7373 1011 i 22 23736
474 0.46 .43 1450 1012 0.59 14 1686
475 1.4 2.2 3504 1013 il 9.2 7677
476 0.81 2.6 9749 1014 21 26 21927
477 8.3 6.0 6162 1015 1.3 7.8 2384
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478 i3 15 24545 1016 2. 38 641

479 2.9 10 23712 1017 1.3 16 3302
480 2.0 14 11749 1018 1.7 8.9 2782
481 0.82 39 13037 1019 L7 16 3278
482 96 238 >50000 1020 1.8 17 3863
483 0.94 1.2 5126 1021 4.3 i 5329
484 6.1 1 7071 1022 0.91 1.9 3650
485 i 2. 2516 1023 10 36 6939
486 1.2 1.9 2367 1024 1.8 1.2 4538
487 0.75 0.49 2289 1025 3.0 (.86 5861
488 11 8.4 5364 1026 4.5 6.3 144388
489 20 20 6674 1027 0.60 9.2 3003
490 1.2 3.4 2127 1028 7.6 2.3 16992
491 0.89 8.0 677 1029 1.4 5.0 8378
492 L4 1.9 1478 1030 3.1 1.9 65278
493 1755 3791 >50000 1031 18 26 12671
494 52 2.8 14070 1032 1206 196 25365
495 3.3 13 3603 1033 1086 974 22372
496 7.5 2.1 2615 1034 1398 >3125 26595
497 52 67 >50000 1035 1.7 21 3666
498 NT NT NT 1036 1.3 2.7 1931
499 607 833 >50000 1037 3.1 6.2 1609
500 19 39 >50000 1038 0.98 13 1916
501 6.3 16 9553 1039 2 6.4 3068
502 0.79 5.1 2897 1040 0.17 0.66 1106
503 1.4 9.2 2503 1041 0.49 (.85 2424
504 0.55 .64 3743 1042 2.2 33 3316
505 3.5 4.9 7601 1043 2.1 1.6 1749
506 0.41 0.42 3183 1044 4.1 9.2 3595
507 i 2.4 8492 1045 4.8 36 3236
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508 1.1 33 6846 1046 0.64 2.4 2302
509 17 30 9105 1047 1.3 35 4493
510 59 23 >50000 1048 4.4 13 9827
5] 5.8 4.8 >50000 1049 L6 5.4 2394
512 11 5.6 304 1050 2.8 4.3 2657
513 319 307 545 1051 0.41 1.5 1908
514 38 44 7 1052 3.9 17 5920
515 7.9 21 223 1033 2.3 4.8 4807
516 22 1.9 155 1054 5.4 1.7 1692
517 i1 6.0 130 1055 4.3 8.3 5471
518 1.6 32 721 1056 2.1 1.2 2992
519 8.3 12 362 1057 0.81 1.7 2698
520 0.80 7.0 285 1058 1.9 35 5275
521 0.62 1.3 2338 1059 1.6 1.4 2247
522 2.6 495 144 1060 0.56 0.50 2598
523 1.2 147 1470 1061 2.7 4.3 3175
524 0.88 6.7 407 1062 i3 23 10182
525 0.138 48 771 1063 10 18 8057
526 8.8 14 566 1064 0.34 (.96 2455
527 7.3 3.0 1157 1065 1.1 1.1 2796
528 NT 23 5701 1066 5.0 i 4291
529 2.9 12 1833 1067 1.0 4.5 3396
530 7.1 8.8 4764 1068 0.88 1.8 2957
531 19 21 1289 1069 0.09 .17 735
532 0.58 4.4 3594 1070 0.54 0.72 345
533 0.50 33 1459 1071 3.7 25 5951
534 1.2 3.0 4276 1072 2.9 35 3841
535 2.0 8.6 5717 1073 4.6 28 5832
536 0.66 4.1 2659 1074 0.59 1.9 2126
537 2.1 7.4 2853 1075 1.8 i 3354
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538 2.0 33 8184 1076 1.6 1.8 10583
539 0.47 0.82 3322 1077 18 38 21801
- - - - 1078 9.8 216 >50000

In Vivo mouse TLR7 PD model:
Adult male C37BL/6 mice were used for the experiments. Mice (7 {0 10 per
group} were randomized into different treatment groups based on body weight. Mice
5 from the respective treatment groups were adounistered orally with vehicle or test
compound. Thirty min after the oral administration of vehicle or test compound, mice
were challenged with intraperitoneal injection of gardiquimod for TLR7 PD model.
Ninety manutes after gardiquirnod mjection, mice were bled under isoflurane anaesthesia
and plasma IL-6 and IFN-alpha levels were estimated by using commercially available
10 ELISA kit (BD Biosciences, PBL Life Sciences). At the end of experiment, mean
cytokine data was plotted and one way ANOV A with Dunnett’s test was performed to
calculate the significance of test compound treated group vs. vehicle control group.
Percent inhibiiion of cyiokine induction was calculated for test compound treated group
vs vehicle control group. Data from multiple studies with different test compounds is

153 shown in Table 5.

Table 5
Percent inhibition of IL-6 and IFN-alpha in moouse TLR7 PD model

TLR7 PD model
Dose % inhibition | % mbubition of
Ex. No. ‘ ,
(mg/kg) of IL6 IFN-alpha
0.005 0 29
0.01 24 37
3 0.05 75 G4
(.25 90 99
(.5 91 100
(0.001s 0 0
4
(.003 23 33
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G.015 73 74

4.075 76 93

.15 95 99

0.603 25 36

6.006 41 57

438 (.03 56 67
6.15 78 96

0.3 32 98

MRL/lpr model of SLE:

Male MRL/7pr mice of 12-14 weeks age were screened and randomized based on
the titres of anti~dsDNA antibodies and urinary NGAL (Neutrophil Gelatinase Associated
Lipocalin} Mice were treated orally, once daily for 8 weeks with vehicle or test
compound. The effect of test compound on disease severity was assessed by measuring
end points including proteinunia, urinary-NGAL, urinary TIMP1, blood wrea nitrogen
{(BUN), anti-dsDNA Ab, anti-smRNP Ab titer, and plasma levels of IL10 and 1L.12p40.
At the end of experiment, all mice were euthanized by COs asphyxiation and kidney
samples were subjecied for histology. To calculaie the significance of test compound
treated group vs. vehicle control group, one way ANOV A with Dunnett’s test was
performed. Percent reduction in disease severity was calculated for each parameter, for
test compound ireated group vs vehicle control group. Prata from a study with test

compound is shown in Table 6.

Table 6

Inhibition of disease development by TLR7/8 whibttors in MRL/Ipr model of tupus

_ . Anti- Anti-
Ex. | Dose | Proter | Unnary | Urinary IL- IL-
N ‘ . 7 7 SmRNP | dsDNA
No. | (mg/kgy | nuria | NGAL | TIMPL . } 12p40 10
Abtiter | Ab titer
0.1 31 34 0 23 v i6 v
438 0.3 &0 58 42 44 28 33 18
1 73 63 54 49 39 26 19
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3 82 67 56 43
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CLAIMS
What is claimed is:
1. A compound of Formula (1)

R4

A\
N
H

A N

(Rs)n

AN
=

(1

N-oxide, stereoisomers, tautomers, solvates or a pharmaceutically acceptable salt thereof,

wherein:
Gis:

(Rap (Ro)p 7 NH
~ R -
§\N)N 4 \\(z)p
W W N N
%&N\
N
7~ NN’
(R2)p ;
As:
(i) —ORs or —O(CRxRx)1-2—Rs;
(ii) ~NR7Rs;
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(iii) —C(O)NRgR1o;

(vi) —-CH2CH2Ru1;

(v) -CHR12R13, wherein R12 and R13 together with the carbon atom to which they are
attached form a cyclic group selected from azetidinyl, Cs-¢ cycloalkyl, morpholinyl,
or piperidinyl, each substituted with zero to 3 R12a; Or

(vi) an aromatic group selected from pyrazolyl substituted with zero to 1 Ri4a;

Ry is —CH3s or —CH(CHj3)2;

each Rz is independently Cl, -CHs, —-CH2CHs, -CH.0OH, —CH>CH20H, —CH2CN,
—OCHj3, —-CH20CH3s, or —CH>CH2S(0)2CHs;

Roa is C1-4 alkyl, C1— fluoroalkyl, C1-4 hydroxyalkyl, —(CH.)1-sOCHgs, Cs-6 cycloalkyl,
—CH2C(O)NRxRx, —CH2(C3-6 cycloalkyl), —CHa(phenyl), tetrahydrofuranyl, or
phenyl;

each Rz is independently H, F, Cl, —CN, -NRxRx, C1-s alkyl, C1-> fluoroalkyl, C1-3
hydroxyalkyl, —(CH2)o-20(C1-2 alkyl), —(CH2)o-2C(O)NRxRx,
—(CH?2)1-3(cyclopropyl), —C(O)O(C1-2 alkyl), —C(O)NRx(C1-3 alkyl), -CRx=CH, or
—CH=CH(Cs-s cycloalkyl);

each Rs is independently F, CI, —CN, C1-2 alkyl, or —OCHs;

Re is:

(@) —CHgs; or
(b) azetidinyl, cyclohexyl, or piperidinyl, each substituted with zero to 2 Rea;

each Rea is independently —CH3, —-CH2CH>CH3s, —C(CH3)2, —-CH2C(CH3)20H, —N(CHj3)2,
—N(CH2CH2CHj3)2, -CH2CH2S(0)2CHs, —CH2C(O)N(CHs)2, or tetrahydropyranyl;

R7 and Rg together with the nitrogen atom to which they are attached form a heterocyclic
ring selected from azetidinyl, diazepanyl, diazaspiro[3.5]nonanyl, piperazinonyl,
piperazinyl, piperidinyl, and pyrrolidinyl, wherein said heterocyclic ring is substituted
with zero to 1 Ry and zero to 2 Rye;

R7b is:

(@) -NRxRy, C1-6 alkyl, C2-3 fluoroalkyl, C1-4 hydroxyalkyl, C1-> cyanoalkyl,
—CHRxCH20CH3, —~CH2C(O)NRxRx, -CH2CH2C(O)NRxRx, —(CH2)2-3S(0)2CHs,
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—CH2CH2NHS(0)2CH3, —~NRxRx, —N(CH3s)(CH2CHz), -N(CH2CHa)z,
—NH(CH2CN), -N(CH2CN)2, -NRxCH2C(O)N(CHs)2, -NRxC(O)CH2N(CHj3)2,
—NH(CH2CH2S(0)2CHs), —N(CH2C(O)N(CHj3)2)2, —S(0)2CH2CH2N(CHg)z,
—C(O)CH2CH2N(CHzs)2, —C(O)CH2N(CHz3)2, —C(O)CH2NH(CH(CHa)z2),
—C(O)CH2NH(CH2CH20CHs), —C(0)CH2NH(CH2CH20H), —CH2(cyclopropyl),
—CHa(methyloxetanyl), —CHx(tetrahydrofuranyl), —CHz(methyltriazolyl),
—CH2CHz(morpholinyl), —NRx(cyclobutyl), —NRx(oxetanyl), —NRx(pyrimidinyl),
—NR(tetrahydropyranyl), -NHCHz(methylsulfonylcyclopropyl),
—NHCH2z(methyloxetanyl), -NHCHz(methoxypyrimidinyl),
—C(O)CH2NH(cyclobutyl), —~N(CHz(dimethoxypyrimidinyl)).,
—N(CHz(methoxypyrimidinyl))2, —-N(CHz(triazolyl))2, —-N(CHz(methyltriazolyl))2,
—N(CHs)CHaz(cyclopropyl), —N(CH3)CHa(methylpyrazolyl),
—N(CHz)CHaz(pyrimidinyl), —N(CHs)CHz(methylpyrimidinyl),
—N(CHz)CHz(dimethoxypyrimidinyl), —N(CHs)CHz(methoxypyrimidinyl),
—N(CHz3)CHa(thiadiazolyl), —N(CHs)CHz(methyltriazolyl),
—NH(CHz(methylpyrimidinyl))2, -NH(CHa(thiadiazolyl), —C(O)CH:(azetidinyl),
—C(O)CH2(morpholinyl), —C(O)CH2(hydroxypiperidinyl),
—C(O)CHx(pyrrolidinyl), or —C(O)CH2NHCH2(cyclopropyl); or

(b) cyclobutyl, cyclohexyl, dioxothiomorpholinyl, oxetanyl, piperazinyl, piperidinyl,
tetrahydrofuranyl, or tetrahydropyranyl, each substituted with zero to 1 Rga and
zero to 3 Rap;

each Ry is independently —CHs or —CH.CN;

Rsa is -OH, —CHs, -CH2CH3, -CH(CH3)2, —C(CH3)3, -CH2CH(CH3)2, -CH2CH20OCHj,
—CH2CH2CF3, —C(O)CHjs, —C(O)OCHzs, —CH:(cyclopropyl), —CHz2(methyl phenyl),
—(CHa)2-3(pyrrolidinyl), —CHz(methylpyrazolyl), —CHa(thiophenyl), —NRxRx,
cyclopentyl, methylpiperidinyl, or pyridinyl;

each Rgp is —CHs;

Rg is ~CH2CH2CFs3 or -CH2CH2N(CHba)2,

Rio is H or C1-2 alkyl,
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or Rg and Ry together with the nitrogen atom to which they are attached form a
heterocyclic ring selected piperidinyl substituted with —C(O)CHz or —-CH(CHz)2;
Ru1 is azetidinyl or piperidinyl, each substituted with zero to 1 substituent selected from

—CHjy(triazolyl), —CHaz(methyloxetanyl), —C(O)CH2N(CHzs)2, —-CH2C(CHz)20H,

—CH2C(O)N(CHj3)2, —-CH2CH2S(0)2CHg3, and oxetanyl,;

each R12a is independently —OH, —CH3, -CH>CH,>CH3s, —-CH(CHz)2, —-CH2CH(CHb3)2,
—CH2CN, ~CH2C(CHs)20H, ~CH2C(O)NH(CH3), —CH2C(O)N(CHs)2,
—CH2C(O)NH2, —C(CH3)2.CH2C(O)N(CHj3)2, —CH2CH2S(0)2CHs, —NRxRy,
—NRx(CH2CHF2), —N(Rx)(CH2CH2CF3), -NRx(CH2CH20CHz), -NRx(C1-2
cyanoalkyl), —NRx(CH.CH>0OH), -N(CH2CH2>0OH)(CH2C(O)N(CHa)2),
—N(CH2CH20H)(CH2CH2S(0)2CHs), —N(CH2CH2S(0)2CHs)2,
—NRx(CH2CH20CHs3), -NRxCH2CRxRxS(0)2CHs, -NRxCH2CH2S(0)2CFs,
—NRxCH2CH2S(0)2NH2, -NRxC(O)CHs, -NRxC(O)CH2N(CHz)z,
—NRx(CRxRxC(O)NRxRx), -NHCH2C(O)NRx(C(CHz3)3),
—NRx(CRxRxC(O)CH2NRxRx), -NH(CH>C(O)N(CH3s)CH2CH.0OCH?g),
—N(CH2CHj3)2, —~N(CH2CH3)(CH2C(0O)N(CHs)2), —N(CH2CH3)(CH2CH2S(0)2CH3),
—N(CH2CN)2, —=N(CH2CN)(CH2C(O)N(CHs)2), —~N(CH2CN)(CH2CH2S(0)2CHs3),
—N(CH2C(O)NRxRx)2, —N(CHz(methyloxetanyl))2, —C(O)CH2N(CHs)2,
—C(O)CH2CH2N(CHs)2, R12n, =CH2R126, “NRxR126, =N(cyclopropyl)Rizp,
—NRxCHRxR 120, -NHC(O)R126, -NHCRxRxC(O)R12, “N(CH2CH3)(CH2R12p),
—N(CH2CH20H)R 125, -N(CH2CH20H)(CH2R121), “N(CH2CN)R 12,
—N(CH2CN)(CH2R12b), or —N(CHz(methyloxetanyl))2; or two R12.2 and the carbon
atom to which they are attached form C=0;

R12p IS azaspiro[3.5]nonanyl, azetidinyl, cyclopropyl, cyclopentyl,
dioxotetrahydrothiofuranyl, dioxidotetrahydrothiopyranyl,
dioxothiaazaspiro[3.3]heptanyl, morpholinyl, oxaazaspiro[3.3]heptanyl, oxazolyl,
oxetanyl, phenyl, piperazinonyl, piperidinyl, pyrazinyl, pyridinyl, pyrimidinyl,
pyrrolidinyl, pyrrolidinonyl, tetrahydrofuranyl, tetrahydropyranyl, or triazolyl, each

substituted with zero to 4 substituents independently selected from F, —CN, —CHs,
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—CH(CH3)2, —-CH>CH(CH3)2, —-CH>0H, —CH>CH20H, C;1-> cyanoalkyl, —-OCHj,
—CH2C(O)NH(CHzs), ~C(O)NRxRx, —S(0)2CHz, and —CH2S(0).CHjs; and

Ru4a is piperidinyl or -CH2CHz(morpholinyl);

each Ry is independently H or —CHz3;

niszeroor1; and

p is zero, 1, 2, or 3.

2. The compound according to claim 1, N-oxide, stereoisomers, tautomers, solvates or a

pharmaceutically acceptable salt thereof, wherein:

7 “NH 7" “NH
(Ra)y A - —

— (Ro)p /= \ \ L/
A =) zp\ \ \/
Gis: N / (R or (Ra)p and
A is —NR7Rs.

3. The compound according to claim 1, N-oxide, stereoisomers, tautomers, solvates or a
pharmaceutically acceptable salt thereof, wherein:
(R2)p

§ =N

\ N )
Gis N
R is —=CH(CHs)2; and

A is piperazinyl.

4. The compound according to claim 1, N-oxide, stereoisomers, tautomers, solvates or a

pharmaceutically acceptable salt thereof, wherein said compound is:
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5. The compound according to claim 1, N-oxide, stereoisomers, tautomers, solvates or a
pharmaceutically acceptable salt thereof, wherein said compound is:
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6. The compound according to claim 1, N-oxide, stereoisomers, tautomers, solvates or a
pharmaceutically acceptable salt thereof, wherein said compound is:
O

\
O:S\j@
N

7. The compound according to claim 1, N-oxide, stereoisomers, tautomers, solvates or a
pharmaceutically acceptable salt thereof, wherein said compound is:

O
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8. The compound according to claim 1, N-oxide, stereoisomers, tautomers, solvates or a
pharmaceutically acceptable salt thereof, wherein said compound is selected from: 1-(2-
(7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b] pyridin-
5-yl)-N-(tetrahydro-2H-pyran-4-yl) azetidin-3-amine (1); 6-(3-isopropyl-5-(piperazin-1-
yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridine (2); 1-(4-
(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperazin-1-yl)-2-(dimethylamino)ethan-1-one (3); 4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yI)-N-((1-
(methylsulfonyl)cyclopropyl)methyl)cyclohexan-1-amine (4); 2-(3,4-dimethoxyphenyl)-
5-(1'-isobutyl-[1,4'-bipiperidin]-4-yl)-3-methyl-1H-pyrrolo[3,2-b]pyridine (5); N-(2-
(dimethylamino)ethyl)-N-ethyl-3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a] pyridin-
6-yl)-6-methyl-1H-pyrrolo[3,2-b]pyridine-5-carboxamide (6); 3-(3-isopropyl-2-(8-
methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclopentan-
1-one (7-9); 2-((3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclopentyl)amino)-N-methylacetamide (10); 6-(6-fluoro-3-
isopropyl-5-(piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methyl-[1,2,4]triazolo[1,5-
a]pyridine (11); 1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)-N,N-dimethylazetidin-3-amine (12); 1-(3-isopropyl-2-(8-
methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N,N-
dimethylazetidin-3-amine (13); 1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yI)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)azetidin-3-amine (14); N-(1-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)azetidin-3-
yl)-2-(dimethylamino)acetamide (15); 1-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)azetidin-3-amine (16); 2-(dimethylamino)-
N-(1-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[ 3,2-
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b]pyridin-5-yl)azetidin-3-yl)acetamide (17); 2-((1-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)azetidin-3-yl)amino)-
N,N-dimethylacetamide (18, 27); N-(1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-
yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)azetidin-3-yl)-2-(dimethylamino)-N-
methylacetamide (19, 25); 1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methylazetidin-3-amine (20, 23);2-((1-(2-
(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)azetidin-3-yl)(methyl)amino)-N,N-dimethylacetamide (21); 2-((1-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)azetidin-3-
yl)amino)-N,N-dimethylacetamide (22, 26); 1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methyl-N-(tetrahydro-2H-
pyran-4-yl)azetidin-3-amine (24); 2-(dimethylamino)-N-(1-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)azetidin-3-yl)-N-
methylacetamide (28); 1-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)-N-(tetrahydro-2H-pyran-4-yl)azetidin-3-amine (29); 1-(3-
isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-N-((3-methyloxetan-3-yl)methyl)azetidin-3-amine (30); 1-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methylazetidin-3-
amine (31); 1-(3-isopropyl-2-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)azetidin-3-amine (32, 35); 1-(3-isopropyl-2-(1-methyl-1H-pyrrolo[2,3-
b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-(tetrahydro-2H-pyran-4-yl)azetidin-3-
amine (33, 36); 2-((1-(3-isopropyl-2-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)azetidin-3-yl)amino)-N,N-dimethylacetamide (34, 37); 1-(2-
(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)azetidin-3-ol (38); 4-(1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)azetidin-3-yl)morpholine (39); 1-(1-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)azetidin-3-yl)piperidin-4-ol (40); 4-(1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-
yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)azetidin-3-yl)thiomorpholine 1,1-dioxide
(41); methyl 4-(1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)azetidin-3-yl)piperazine-1-carboxylate (42); 6-(3-isopropyl-5-
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(2,7-diazaspiro[3.5]nonan-2-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine (43); 2-(2-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-
yD)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,7-diazaspiro[3.5]nonan-7-yl)-N,N-
dimethylacetamide (44); 6-(3-isopropyl-5-(7-(2-(methylsulfonyl)ethyl)-2,7-
diazaspiro[3.5]nonan-2-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine (45); 6-(3-isopropyl-5-(7-isopropyl-2,7-
diazaspiro[3.5]nonan-2-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine (46); 6-(3-isopropyl-5-(7-(oxetan-3-yl)-2,7-
diazaspiro[3.5]nonan-2-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine (47); N,N-bis((1H-1,2,3-triazol-4-yl)methyl)-1-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperidin-4-amine (48); 1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-(tetrahydro-2H-pyran-4-yl)piperidin-4-
amine (49); 1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)piperidin-4-amine (50); 2,2'-((1-(3-isopropyl-2-(1-methyl-1H-
pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-4-
yl)azanediyl)diacetonitrile (51); 2,2'-((1-(3-isopropyl-2-(1-methyl-1H-pyrrolo[2,3-
b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-4-yl)azanediyl)diacetonitrile (52-
53); 2,2'-((1-(3-isopropyl-2-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperidin-4-yl)azanediyl)bis(N,N-dimethylacetamide) (54); 1-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-
N-methyl-N-(tetrahydro-2H-pyran-4-yl)piperidin-4-amine (55); N-((1,2,3-thiadiazol-4-
yl)methyl)-1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)piperidin-4-amine (56); N-cyclobutyl-1-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-
4-amine (57); N-(cyclopropylmethyl)-1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-
yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methylpiperidin-4-amine (58); N-
cyclobutyl-1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)-N-methylpiperidin-4-amine (59); 1-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methyl-
N-(pyrimidin-2-ylmethyl)piperidin-4-amine (60); N-((4,6-dimethoxypyrimidin-5-
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yl)methyl)-1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)-N-methylpiperidin-4-amine (61); 1-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methyl-
N-((1-methyl-1H-pyrazol-5-yl)methyl)piperidin-4-amine (62); 1-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methyl-
N-((1-methyl-1H-1,2,4-triazol-5-yl)methyl)piperidin-4-amine (63, 68); 1-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-
N-methyl-N-((2-methylpyrimidin-5-yl)methyl)piperidin-4-amine (64); 1-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-
N-methyl-N-(oxetan-3-yl)piperidin-4-amine (65); 1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-ethyl-N-methylpiperidin-4-
amine (66); 1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)-N-((2-methoxypyrimidin-5-yl)methyl)-N-methylpiperidin-4-
amine (67); N-((4,6-dimethoxypyrimidin-5-yl)methyl)-1-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-
4-amine (69); 1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)-N,N-diethylpiperidin-4-amine (70); N,N-bis((4,6-
dimethoxypyrimidin-5-yl)methyl)-1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-
3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-4-amine (71); 1-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-((2-
methoxypyrimidin-5-yl)methyl)piperidin-4-amine (72); 1-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yI)-N,N-
bis((1-methyl-1H-1,2,3-triazol-4-yl)methyl)piperidin-4-amine (73, 76); 1-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-
N,N-bis((2-methylpyrimidin-4-yl)methyl)piperidin-4-amine (74); 1-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yI)-N,N-
bis((2-methoxypyrimidin-5-yl)methyl)piperidin-4-amine (75); N-((1,2,3-thiadiazol-4-
yl)methyl)-1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)-N-methylpiperidin-4-amine (77); 1-(2-(7,8-dimethyl-
[1,2,4]triazolo[4,3-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methyl-
N-(pyrimidin-2-ylmethyl)piperidin-4-amine (78); (6-(5-(4-aminopiperidin-1-yl)-3-
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isopropyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-[1,2,4]triazolo[1,5-a] pyridin-8-yl)methanol
(79); (6-(3-isopropyl-5-(4-((tetranydro-2H-pyran-4-yl)amino)piperidin-1-yl)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-[1,2,4]triazolo[1,5-a]pyridin-8-yl)methanol (80); (6-(3-
isopropyl-5-(4-(oxetan-3-ylamino)piperidin-1-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-
[1,2,4]triazolo[1,5-a]pyridin-8-yl)methanol (81); (6-(3-isopropyl-5-(4-(((3-methyloxetan-
3-yl)methyl)amino)piperidin-1-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-[1,2,4]triazolo[1,5-
a]pyridin-8-yl)methanol (82); 2-((1-(2-(8-(hydroxymethyl)-[1,2,4]triazolo[1,5-a]pyridin-
6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-4-yl)amino)acetonitrile (83);
2-((1-(2-(8-(hydroxymethyl)-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)piperidin-4-yl)amino)-N,N-dimethylacetamide (84-85); 1-(2-
(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)-N-(oxetan-3-yl)piperidin-3-amine (86); 1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-((1-
(methylsulfonyl)cyclopropyl)methyl)piperidin-3-amine (87); 6-(3-isopropyl-5-(piperazin-
1-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methyl-[1,2,4]triazolo[1,5-a] pyridine (88); 6-(3-
isopropyl-5-(piperazin-1-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-
[1,2,4]triazolo[1,5-a]pyridine (89); 2-(dimethylamino)-1-(4-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl)ethan-1-
one (90); 6-(3-isopropyl-5-(4-methylpiperazin-1-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-
methoxy-[1,2,4]triazolo[1,5-a]pyridine (91); 6-(3-isopropyl-5-(4-isopropylpiperazin-1-
yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (92); 6-(3-
isopropyl-5-(4-(oxetan-3-yl)piperazin-1-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-
[1,2,4]triazolo[1,5-a]pyridine (93); 2-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl)acetonitrile (94); 6-(3-
isopropyl-5-(4-(2-(methylsulfonyl)ethyl)piperazin-1-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-
8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (95); 6-(3-isopropyl-5-(4-methylpiperazin-1-
yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridine (96); 6-(3-
isopropyl-5-(4-((3-methyloxetan-3-yl)methyl)piperazin-1-yl)-1H-pyrrolo[3,2-b]pyridin-
2-yl)-7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridine (97); 1-(4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-
1-yl)-3-(dimethylamino)propan-1-one (98); 3-(dimethylamino)-1-(4-(3-isopropyl-2-(8-
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methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-
yl)propan-1-one (99); 6-(3-isopropyl-5-(4-isopropylpiperazin-1-yl)-1H-pyrrolo[3,2-
b]pyridin-2-yl)-7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridine (100); 6-(3-isopropyl-5-(4-
(tetrahydro-2H-pyran-4-yl)piperazin-1-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine (101); 6-(3-isopropyl-5-(4-((3-methyloxetan-3-
yl)methyl)piperazin-1-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-
a]pyridine (102); 6-(3-isopropyl-5-(4-(tetrahydrofuran-3-yl)piperazin-1-yl)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (103); 6-(3-
isopropyl-5-(4-(tetrahydro-2H-pyran-4-yl)piperazin-1-yl)-1H-pyrrolo[3,2-b]pyridin-2-
yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (104); 1-(4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-
1-yl)-2-methylpropan-2-ol (105); 1-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl)-2-methylpropan-2-ol
(106); 6-(3-isopropyl-5-(4-((tetranydrofuran-3-yl)methyl)piperazin-1-yl)-1H-pyrrolo[3,2-
b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (107); 6-(5-(4-
cyclobutylpiperazin-1-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-
[1,2,4]triazolo[1,5-a]pyridine (108); 6-(5-(4-isobutylpiperazin-1-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (109); 6-(5-(4-
isopentylpiperazin-1-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-
[1,2,4]triazolo[1,5-a]pyridine (110); 6-(3-isopropyl-5-(4-neopentylpiperazin-1-yl)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (111); 6-(3-
isopropyl-5-(4-(1-methoxypropan-2-yl)piperazin-1-yl)-1H-pyrrolo[3,2-b]pyridin-2-yI)-8-
methoxy-[1,2,4]triazolo[1,5-a]pyridine (112); 4-(4-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-
yl)cyclohexan-1-ol (113); 6-(5-(4-(3,3-dimethylbutyl)piperazin-1-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (114); 6-(5-(4-
butylpiperazin-1-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-
[1,2,4]triazolo[1,5-a]pyridine (115); 6-(3-isopropyl-5-(4-(3,3,3-trifluoropropyl)piperazin-
1-y)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (116); 2-
(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperazin-1-yl)propan-1-ol (117); 3-(4-(3-isopropyl-2-(8-methoxy-

417



10

15

20

25

30

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl)butan-1-
ol (118); 6-(5-(4-ethylpiperazin-1-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-
methoxy-[1,2,4]triazolo[1,5-a]pyridine (119); 6-(5-(4-(cyclopropylmethyl)piperazin-1-
yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine
(120); 1-(4-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl)piperidin-1-yl)ethan-1-one (121); 5-(3-
isopropyl-5-(piperazin-1-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7-methyl-7H-pyrrolo[2,3-
d]pyrimidine (122); 2-(dimethylamino)-1-(4-(3-isopropyl-2-(7-methyl-7H-pyrrolo[2,3-
d]pyrimidin-5-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl)ethan-1-one (123); 3-
(dimethylamino)-1-(4-(3-isopropyl-2-(7-methyl-7H-pyrrolo[2,3-d]pyrimidin-5-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl)propan-1-one (124); 5-(3-isopropyl-5-(4-
methylpiperazin-1-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7-methyl-7H-pyrrolo[ 2,3-
d]pyrimidine (125); 5-(3-isopropyl-5-(4-isopropylpiperazin-1-yl)-1H-pyrrolo[3,2-
b]pyridin-2-yl)-7-methyl-7H-pyrrolo[2,3-d]pyrimidine (125); 5-(3-isopropyl-5-(4-
(tetrahydro-2H-pyran-4-yl)piperazin-1-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7-methyl-7H-
pyrrolo[2,3-d]pyrimidine (127); 2-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl)-N,N-dimethylacetamide
(128); 6-(3-isopropyl-5-(4-((1-methyl-1H-1,2,3-triazol-4-yl)methyl)piperazin-1-yl)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (129); 2-(4-(3-
isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperazin-1-yl)acetamide (130); 6-(3-isopropyl-5-(4-(2-methoxyethyl)piperazin-1-yl)-
1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (131); 6-(3-
isopropyl-5-(4-(3-(methylsulfonyl)propyl)piperazin-1-yl)-1H-pyrrolo[3,2-b]pyridin-2-
yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (132); 4-(4-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-
yl)tetrahydro-2H-thiopyran 1,1-dioxide (133); N-(2-(4-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-
yl)ethyl)methanesulfonamide (134); 6-(3-isopropyl-5-(4-(4,4,4-trifluorobutyl)piperazin-
1-y)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (135); 3-
(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperazin-1-yl)-N,N-dimethylpropanamide (136); 3-(4-(3-isopropyl-2-(8-
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methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-
yl)propanamide (137); 2-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-
yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl)-N-methylacetamide (138); 1-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperazin-2-one (139); 1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-4-(oxetan-3-yl)piperazin-2-one (140); 2-(4-(2-
(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)-3-oxopiperazin-1-yl)-N,N-dimethylacetamide (141); 1-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-4-
methylpiperazin-2-one (142); 1-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl)-2-morpholinoethan-1-one (143);
2-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperazin-1-yl)-N,N-dimethylacetamide (144); 1-(4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-
1-yl)-2-(pyrrolidin-1-yl)ethan-1-one (145); 2-(azetidin-1-yl)-1-(4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-
1-yl)ethan-1-one (146); 6-(3-isopropyl-5-(4-(3-(methylsulfonyl)propyl)piperazin-1-yl)-
1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridine (147); 3-(4-
(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperazin-1-yl)propanenitrile (148); 3-(4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-
1-yl)propanamide (149); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-2-one (150); 2-((4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-
1-yDsulfonyl)-N,N-dimethylethan-1-amine (151); (S)-6-(3-isopropyl-5-(2-
methylpiperazin-1-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-[1,2,4]triazolo[ 1,5-
a]pyridine (152); (R)-6-(3-isopropyl-5-(2-methylpiperazin-1-yl)-1H-pyrrolo[3,2-
b]pyridin-2-yl)-7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridine (153); 4-(2-(7,8-dimethyI-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-1-(2-
morpholinoethyl)piperazin-2-one (154-155); 2-(cyclobutylamino)-1-(4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-
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1-yl)ethan-1-one (156); 1-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl)-2-(isopropylamino)ethan-1-one
(157); 1-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl)-2-((2-hydroxyethyl)amino)ethan-1-one (158);
1-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperazin-1-yl)-2-((2-methoxyethyl)amino)ethan-1-one (159); 1-(4-(2-
(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperazin-1-yl)-2-(4-hydroxypiperidin-1-yl)ethan-1-one (160); 2-
((cyclopropylmethyl)amino)-1-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl)ethan-1-one (161); 6-(5-(1,4-
diazepan-1-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine (162); 2-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-
6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-1,4-diazepan-1-yl)-N,N-
dimethylacetamide (163); 1-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-(oxetan-3-yl)pyrrolidin-3-amine (164); 1-(2-
(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)-N-((1-(methylsulfonyl)cyclopropyl)methyl)pyrrolidin-3-amine (165); 3-((4-(3-
isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)(methyl)amino)propanenitrile (166, 175); N-isopropyl-4-(3-isopropyl-2-(8-
methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexan-1-
amine (167, 193); N-isopropyl-4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methylcyclohexan-1-amine (168, 170);
2-((4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexyl)(methyl)amino)ethan-1-ol (169, 191); N-cyclopropyl-4-(3-
isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-N-methylcyclohexan-1-amine (171-172);(S)-(1-(4-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)pyrrolidin-
2-yl)methanol (173, 197); 6-(3-isopropyl-5-(4-(pyrrolidin-1-yl)cyclohexyl)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (174, 192, 195,
199); 4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexan-1-one (176); 4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-
420



10

15

20

25

30

a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N,N-dimethylcyclohexan-1-amine (177,
179, 187); N-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)oxetan-3-amine (178, 180, 186); 2-((4-(3-
isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)amino)-N,N-dimethylacetamide (181, 231-232); 2-((4-(3-isopropyl-2-(1-
methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)amino)-N,N-dimethylacetamide (182-183); N-(4-(3-isopropyl-2-(1-
methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)oxetan-
3-amine (184-185); 4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-N-methylcyclohexan-1-amine (188-189); 4-(3-isopropyl-2-
(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-((5-
methylpyrazin-2-yl)methyl)cyclohexan-1-amine (190, 196); 4-(4-(3-isopropyl-2-(8-
methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)morpholine (194); 4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-(2-methoxyethyl)-N-
methylcyclohexan-1-amine (198); 2-((4-(3-isopropyl-2-(1-methyl-1H-pyrrolo[2,3-
b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)(methyl)amino)-N,N-
dimethylacetamide (200-201); 4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-
6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methyl-N-((5-methylpyrazin-2-
ylh)methyl)cyclohexan-1-amine (202-203); 4-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-(oxazol-5-
ylmethyl)cyclohexan-1-amine (204, 206); 4-(3-isopropyl-2-(1-methyl-1H-pyrrolo[2,3-
b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-((5-methylpyrazin-2-
ylh)methyl)cyclohexan-1-amine (205, 207); 4-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methyl-N-
(pyrimidin-2-ylmethyl)cyclohexan-1-amine (208-209); 2-((4-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)(methyl)amino)-N-methylacetamide (210, 227-228); 2-((4-(3-isopropyl-2-
(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)(methyl)amino)-N,N-dimethylacetamide (211, 226); 2-((4-(3-isopropyl-2-
(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-

421



10

15

20

25

30

yl)cyclohexyl)(methyl)amino)acetamide (212, 225); 2-((4-(3-isopropyl-2-(8-
(methoxymethyl)-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)amino)-N,N-dimethylacetamide (213, 230); N-(4-(3-isopropyl-2-(8-
(methoxymethyl)-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)oxetan-3-amine (214, 229); (6-(3-isopropyl-5-(4-(oxetan-3-
ylamino)cyclohexyl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-[1,2,4]triazolo[1,5-a]pyridin-8-
yl)methanol (215, 220); 2-((4-(2-(8-(hydroxymethyl)-[1,2,4]triazolo[1,5-a]pyridin-6-yI)-
3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)amino)-N,N-dimethylacetamide
(216, 222); (6-(3-isopropyl-5-(4-(((5-methylpyrazin-2-yl)methyl)amino)cyclohexyl)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-[1,2,4]triazolo[1,5-a]pyridin-8-yl)methanol (217); (6-(5-(4-
(((AH-1,2,3-triazol-4-yl)methyl)amino)cyclohexyl)-3-isopropyl-1H-pyrrolo[ 3,2-
b]pyridin-2-yl)-[1,2,4]triazolo[1,5-a]pyridin-8-yl)methanol (218, 221); 4-(3-isopropyl-2-
(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-((1-
(methylsulfonyl)cyclopropyl)methyl)cyclohexan-1-amine (219); 4-(3-isopropyl-2-(8-
methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yI)-N-((1-
(methylsulfonyl)cyclopropyl)methyl)cyclohexan-1-amine (223); N-(4-(2-(7,8-dimethyl-
[1,2,4]triazolo[4,3-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)oxetan-3-amine (233-234); (6-(3-isopropyl-5-(4-(oxetan-3-
ylamino)cyclohexyl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-[1,2,4]triazolo[1,5-a]pyridin-8-
yl)methanol (235); 4-(3-isopropyl-2-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-N-((1-(methylsulfonyl)cyclopropyl)methyl)cyclohexan-1-
amine (236, 238); N-cyclopropyl-N-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[4,3-a]pyridin-6-
yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)oxetan-3-amine (237, 239); N-
(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexyl)-N-methyloxetan-3-amine (240); 4-(3-isopropyl-2-(8-
methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yI)-N-methyl-N-
(2-(methylsulfonyl)ethyl)cyclohexan-1-amine (241-242); N-cyclopropyl-4-(3-isopropyl-
2-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexan-1-
amine (243); 6-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)-2-oxa-6-azaspiro[3.3]heptane (244); 6-(4-(3-
isopropyl-2-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-5-
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yl)cyclohexyl)-2-oxa-6-azaspiro[3.3]heptane (245); (6-(3-isopropyl-5-(4-(methyl(oxetan-
3-yl)amino)cyclohexyl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-[1,2,4]triazolo[1,5-a]pyridin-8-
yl)methanol (246, 252); 4-(3-isopropyl-2-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-N-(2-(methylsulfonyl)ethyl)cyclohexan-1-amine (247, 251);
6-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexyl)-2-thia-6-azaspiro[3.3]heptane 2,2-dioxide (248); 5-(3-
isopropyl-5-(4-(methyl(oxetan-3-yl)amino)cyclohexyl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-
1,3,4-trimethylpyridin-2(1H)-one (249, 254); 5-(3-isopropyl-5-(4-(methyl(oxetan-3-
yl)amino)cyclohexyl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-1,3-dimethylpyridin-2(1H)-one
(250); 6-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)-2-thia-6-azaspiro[3.3]heptane 2,2-dioxide (253);
6-(4-(3-isopropyl-2-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-
5-yl)cyclohexyl)-2-thia-6-azaspiro[3.3]heptane 2,2-dioxide (255-256); 2-((4-(3-
isopropyl-2-(1-(2-(methylsulfonyl)ethyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexyl)amino)-N,N-dimethylacetamide (257, 261); 6-(4-(3-isopropyl-
2-(1-(2-(methylsulfonyl)ethyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-
5-yl)cyclohexyl)-2-oxa-6-azaspiro[3.3]heptane (258); 4-(3-isopropyl-2-(1-(2-
(methylsulfonyl)ethyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-5-yI)-N-
((1-(methylsulfonyl)cyclopropyl)methyl)cyclohexan-1-amine (259, 262); 4-(3-isopropyl-
2-(1-(2-(methylsulfonyl)ethyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-
5-yl)cyclohexan-1-ol (260); 2-(3-(3-isopropyl-5-(4-(methylamino)cyclohexyl)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridin-1-yl)acetonitrile (263, 270); 4-(3-
isopropyl-2-(1-(2-(methylsulfonyl)ethyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-N-methylcyclohexan-1-amine (264, 269); N-(4-(3-isopropyl-2-(1-methyl-
1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)tetranydro-2H-
pyran-4-amine (265, 267); N-(4-(3-isopropyl-2-(1-(2-(methylsulfonyl)ethyl)-1H-
pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)tetrahydro-2H-
pyran-4-amine (266, 271); 2-(3-(3-isopropyl-5-(4-((tetrahydro-2H-pyran-4-
yl)amino)cyclohexyl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridin-1-
yl)acetonitrile (268, 274); 2-((4-(2-(1-(cyanomethyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)amino)-N,N-dimethylacetamide
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(272, 276); 2-(3-(3-isopropyl-5-(4-((2-(methylsulfonyl)ethyl)amino)cyclohexyl)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridin-1-yl)acetonitrile (273, 275); 2-((4-
(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-
5-yl)cyclohexyl)(oxetan-3-yl)amino)acetonitrile (277); 4-(3-isopropyl-2-(1-methyl-1H-
pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-(2-methyl-2-
(methylsulfonyl)propyl)cyclohexan-1-amine (278, 285); N-(4-(3-isopropyl-2-(8-methyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)oxetan-3-
amine (279, 284); 2-((4-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)amino)-N,N-dimethylacetamide (280); 6-(4-(3-
isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yhcyclohexyl)-2-oxa-6-azaspiro[3.3]heptane (281, 288); N-(4-(2-(2,6-dimethylpyridin-4-
yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)oxetan-3-amine (282, 287); 6-
(4-(2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)-
2-0xa-6-azaspiro[3.3]heptane (283, 286); N-(4-(2-(1-ethyl-1H-pyrrolo[2,3-b]pyridin-3-
yD)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)tetrahydro-2H-pyran-4-amine
(289); 6-(4-(2-(1-ethyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexyl)-2-oxa-6-azaspiro[3.3]heptane (290, 294); 2-((4-(2-(1-ethyl-
1H-pyrrolo[2,3-b]pyridin-3-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)amino)-N,N-dimethylacetamide (291); N-(4-(2-(1-ethyl-1H-pyrrolo[2,3-
b]pyridin-3-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)tetrahydro-2H-
pyran-4-amine (292); 4-(2-(1-ethyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclohexan-1-ol (293); 2-(3-(3-isopropyl-5-(4-
(methylamino)cyclohexyl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridin-1-
yl)ethan-1-ol (295, 299); 4-(3-isopropyl-2-(7-methyl-7H-pyrrolo[2,3-d]pyrimidin-5-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methylcyclohexan-1-amine (296, 301); 4-(3-isopropyl-
2-(5-methyl-5H-pyrrolo[2,3-b]pyrazin-7-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-
methylcyclohexan-1-amine (297, 300); 4-(3-isopropyl-2-(1-methyl-1H-pyrrolo[2,3-
b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methylcyclohexan-1-amine (302); 2-
((4-(3-isopropyl-2-(7-methyl-7H-pyrrolo[2,3-d]pyrimidin-5-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexyl)amino)-N,N-dimethylacetamide (303); 4-(3-isopropyl-2-(7-
methyl-7H-pyrrolo[2,3-d]pyrimidin-5-yl)-1H-pyrrolo[3,2-b]pyridin-5-yI)-N-(2-
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(methylsulfonyl)ethyl)cyclohexan-1-amine (304); N-(4-(3-isopropyl-2-(7-methyl-7H-
pyrrolo[2,3-d]pyrimidin-5-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)tetrahydro-2H-
pyran-4-amine (305); (6-(5-(4-((4-fluorobenzyl)(methyl)amino)cyclohexyl)-3-isopropyl-
1H-pyrrolo[3,2-b]pyridin-2-yl)-[1,2,4]triazolo[1,5-a]pyridin-8-yl)methanol (306); (6-(3-
isopropyl-5-(4-((3,3,3-trifluoropropyl)amino)cyclohexyl)-1H-pyrrolo[3,2-b]pyridin-2-
yl)-[1,2,4]triazolo[1,5-a]pyridin-8-yl)methanol (307-308); N-(4-(3-isopropyl-2-(8-
methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-methyl-1H-pyrrolo[3,2-b]pyridin-5-
yhcyclohexyl)oxetan-3-amine (309, 316); N-(4-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-methyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)-
3-methyloxetan-3-amine (310-311); 4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-6-methyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-((3-methyloxetan-3-
yl)methyl)cyclohexan-1-amine (312, 315); N-ethyl-4-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-methyl-1H-pyrrolo[3,2-b]pyridin-5-yI)-N-
methylcyclohexan-1-amine (313); 1-((4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-6-methyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)amino)-2-
methylpropan-2-ol (314, 321); 6-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-6-methyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)-2-oxa-6-
azaspiro[3.3]heptane (317, 319); 4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-6-methyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexan-1-amine (318, 323);
N-ethyl-4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-methyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)-N-methylcyclohexan-1-amine (320); N-(2,2-difluoroethyl)-4-
(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-methyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexan-1-amine (322, 324); 6-(5-(4-(azetidin-1-yl)cyclohexyl)-3-
isopropyl-6-methyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-
a]pyridine (325-326); 4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-
methyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-(2-methoxyethyl)cyclohexan-1-amine (327,
335); N-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-methyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)tetrahydrofuran-3-amine (328-329); N-(4-(3-
isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-methyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexyl)-N-methyloxetan-3-amine (330-331); 4-(3-isopropyl-2-(8-
methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-methyl-1H-pyrrolo[3,2-b]pyridin-5-yI)-N-
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methyl-N-((1-methyl-1H-1,2,4-triazol-3-yl)methyl)cyclohexan-1-amine (332-333); 4-(3-
isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-methyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)-N-methyl-N-neopentylcyclohexan-1-amine (334, 336); 6-(5-(4-(3,3-
difluoroazetidin-1-yl)cyclohexyl)-3-isopropyl-6-methyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-
8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (337-338); 3-((4-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-methyl-1H-pyrrolo[3,2-b]pyridin-5-
yhcyclohexyl)(methyl)amino)propanenitrile (339-340); 4-(6-fluoro-3-isopropyl-2-(8-
methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yI)-N-((3-
methyloxetan-3-yl)methyl)cyclohexan-1-amine (341-342); 6-(4-(6-fluoro-3-isopropyl-2-
(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yhcyclohexyl)-2-oxa-6-azaspiro[3.3]heptane (343-344); N-(4-(6-fluoro-3-isopropyl-2-(8-
methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)oxetan-3-amine (345-346); 4-(6-fluoro-3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methylcyclohexan-
1-amine (347-348); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-
1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexan-1-one (349); N-(4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)oxetan-3-amine (350-351); 2-((4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)amino)-N,N-
dimethylacetamide (352, 354); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N,N-dimethylcyclohexan-1-amine (353, 355-
356); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)-N-((5-methylpyrazin-2-yl)methyl)cyclohexan-1-amine (357, 359); 4-(2-
(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)-N-isopropylcyclohexan-1-amine (358, 363); 6-(3-isopropyl-5-(4-(pyrrolidin-1-
yl)cyclohexyl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridine (360, 407); 3-((4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)(methyl)amino)propanenitrile (361);
4-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexyl)morpholine (362); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-isopropyl-N-
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methylcyclohexan-1-amine (364); 2-((4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-
yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)(methyl)amino)ethan-1-ol
(365); 3-((4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)(methyl)amino)propanenitrile (366); 4-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-
N-methylcyclohexan-1-amine (367, 369); 2-((4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)(methyl)amino)-
N,N-dimethylacetamide (368); 6-(5-(4-(3,3-difluoroazetidin-1-yl)cyclohexyl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridine
(370, 374); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)-N-(prop-2-yn-1-yl)cyclohexan-1-amine (371, 375); (R)-(1-(4-
(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexyl)pyrrolidin-2-yl)methanol (372, 377); 4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-(3,3,3-
trifluoropropyl)cyclohexan-1-amine (373, 376); (R)-(1-(4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)pyrrolidin-2-yl)methanol (377); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N,N-diethylcyclohexan-1-
amine (378-411); 2-((4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-3-isopropyl-
1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)amino)ethan-1-ol (379, 409); N-cyclopropyl-
4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)-N-methylcyclohexan-1-amine (380, 387); 6-(5-(4-(4,4-difluoropiperidin-
1-yl)cyclohexyl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine (381, 385); 4-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)thiomorpholine
1,1-dioxide (382-383); 3-((4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)amino)propanenitrile (384, 432); 6-
(5-(4-(azetidin-1-yl)cyclohexyl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridine (386); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-ethyl-N-
methylcyclohexan-1-amine (388, 390); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-
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6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-(2-methoxyethyl)-N-
methylcyclohexan-1-amine (389); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-
3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-(2-methoxyethyl)-N-methylcyclohexan-1-
amine (391); (S)-(1-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-
1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)pyrrolidin-2-yl)methanol (392-393); 4-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-
N-methyl-N-((2-methylpyrimidin-5-yl)methyl)cyclohexan-1-amine (394, 402); 4-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-
N-((2-methoxypyrimidin-5-yl)methyl)-N-methylcyclohexan-1-amine (395, 405); N-(4-
(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexyl)-2-(dimethylamino)-N-methylacetamide (396, 404); N-((1H-
1,2,3-triazol-4-yl)methyl)-4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methylcyclohexan-1-amine (397, 399); 2-
((4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[ 3,2-
b]pyridin-5-yl)cyclohexyl)(methyl)amino)acetamide (398, 406); 2-((4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)(methyl)amino)-N-methylacetamide (400, 403, 420, 422); N-(4-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)-N-methyloxetan-3-amine (401, 424, 430); 2-((4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)(methyl)amino)-N,N-dimethylacetamide (408, 410); N-((1H-1,2,3-triazol-
4-yl)methyl)-4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclohexan-1-amine (412); 4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-(oxazol-
5-ylmethyl)cyclohexan-1-amine (413, 416); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methyl-N-((5-
methylpyrazin-2-yl)methyl)cyclohexan-1-amine (414-415); 4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methyl-
N-(pyrimidin-2-ylmethyl)cyclohexan-1-amine (417-418); 4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yI)-N-((1-
(methylsulfonyl)cyclopropyl)methyl)cyclohexan-1-amine (419); 2-((4-(2-(7,8-dimethyl-
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[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)(methyl)amino)-N-methylacetamide (420); N-cyclopropyl-4-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexan-1-amine (421, 426); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-
3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-(2-
((trifluoromethyl)sulfonyl)ethyl)cyclohexan-1-amine (423); 4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methyl-
N-(2-(methylsulfonyl)ethyl)cyclohexan-1-amine (425, 427); 3-(cyclopropyl(4-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)amino)propanenitrile (428, 433); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yI)-N-(2-
methoxyethyl)cyclohexan-1-amine (429, 431); 3-((4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)amino)propanenitrile (433); 1-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)azetidine-3-
carbonitrile (434, 436); 6-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)-2-oxa-6-azaspiro[ 3.3]heptane (435,
437); 6-((1r,4r)-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)-2-thia-6-azaspiro[3.3]heptane 2,2-dioxide (438);
N-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexyl)-N-methylacetamide (439-440); 2-((4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)(oxetan-3-yl)amino)acetonitrile (441); 4-(4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)-1-methylpiperazin-2-one (442, 443); 2-((4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
ylcyclohexyl)(oxetan-3-yl)amino)ethan-1-ol (444); 6-(3-isopropyl-5-(4-(3-
(methylsulfonyl)azetidin-1-yl)cyclohexyl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine (445, 448); 2-((4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)amino)ethane-1-
sulfonamide (446-447); 2-((4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-
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isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)(oxetan-3-yl)amino)-N-
methylacetamide (449); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yI)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-(2-(methylsulfonyl)ethyl)cyclohexan-1-
amine (450, 452); N-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-
1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)tetrahydro-2H-pyran-4-amine (451, 453); 4-(2-
(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)-N-(2-methyl-2-(methylsulfonyl)propyl)cyclohexan-1-amine (454-455); 2-
((cyanomethyl)(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)amino)-N,N-dimethylacetamide (456, 459); 2-((4-
(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexyl)(2-(methylsulfonyl)ethyl)amino)acetonitrile (457-458); 4-(2-
(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)-N-ethyl-N-(2-(methylsulfonyl)ethyl)cyclohexan-1-amine (460); 2-((4-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)(2-(methylsulfonyl)ethyl)amino)ethan-1-ol (461); 2-((4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)(ethyl)amino)-N,N-dimethylacetamide (462, 467); 2-((4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)(2-hydroxyethyl)amino)-N,N-dimethylacetamide (463, 468); 2-(((4-(2-
(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)amino)methyl)tetrahydro-2H-thiopyran 1,1-dioxide (464); 3-((4-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yhcyclohexyl)amino)tetrahydrothiophene 1,1-dioxide (465); 4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexan-1-amine (466-469); 3-((4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-
yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)amino)tetrahydrothiophene
1,1-dioxide (470); 2-(((4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)amino)methyl)tetrahydro-2H-
thiopyran 1,1-dioxide (471); N-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)-3-methyloxetan-3-amine (472-473);
4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
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b]pyridin-5-yl)-N-((3-methyloxetan-3-yl)methyl)cyclohexan-1-amine (474, 477); 2-((4-
(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexyl)((1-(methylsulfonyl)cyclopropyl)methyl)amino)acetonitrile
(475, 478); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)-N-methyl-N-((1-
(methylsulfonyl)cyclopropyl)methyl)cyclohexan-1-amine (476, 479); 4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-ethyl-
N-((1-(methylsulfonyl)cyclopropyl)methyl)cyclohexan-1-amine (480); 2-((4-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)((1-(methylsulfonyl)cyclopropyl)methyl)amino)ethan-1-ol (481-482); (3-
((4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[ 3,2-
b]pyridin-5-yl)cyclohexyl)amino)oxetan-3-yl)methanol (483-484); N-(tert-butyl)-2-((4-
(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexyl)amino)acetamide (485); 2-((4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)amino)-N-(2-methoxyethyl)-N-methylacetamide (486, 488); 2-((4-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)amino)-N,2-dimethylpropanamide (487); N-(tert-butyl)-2-((4-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)amino)acetamide (489); 2-((4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)amino)-1-
morpholinoethan-1-one (490); 6-(3-isopropyl-5-(2-azaspiro[3.5]nonan-7-yl)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridine (491); 6-(3-
isopropyl-5-(2-isopropyl-2-azaspiro[3.5]nonan-7-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridine (492-493); 1-((4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)amino)-N,N-dimethylcyclopentane-1-carboxamide (494, 497); 2-((4-(2-
(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)amino)-N,N,2-trimethylpropanamide (495); 2-((4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)amino)-2-methyl-1-morpholinopropan-1-one (496, 498); (3-((4-(2-(7,8-
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dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)(2-methoxyethyl)amino)oxetan-3-yl)methanol (499-500); 2-((4-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)(methyl)amino)acetamide (501); N-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-6-methyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)oxetan-
3-amine (502-503); N-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-fluoro-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl)tetrahydro-2H-pyran-4-amine (504-
505); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-fluoro-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclohexan-1-amine (506-507); 2-((4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-fluoro-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yhcyclohexyl)(ethyl)amino)-N,N-dimethylacetamide (508-509); 4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-fluoro-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-
N-ethyl-N-(2-(methylsulfonyl)ethyl)cyclohexan-1-amine (510-511); 2-(2,6-
dimethylpyridin-4-yl)-3-isopropyl-5-(piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridine (512); 5-
(3-isopropyl-5-(piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-1-methylpyridin-2(1H)-
one (513); 6-(3-isopropyl-5-(piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-2,4-
dimethylpyridazin-3(2H)-one (514); 5-(3-isopropyl-5-(piperidin-4-yl)-1H-pyrrolo[3,2-
b]pyridin-2-yl)-1,3-dimethylpyridin-2(1H)-one (515); 6-(3-isopropyl-5-(piperidin-4-yl)-
1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methyl-[1,2,4]triazolo[1,5-a]pyridine (516, 518); 6-(3-
isopropyl-5-(piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methyltetrazolo[1,5-
a]pyridine (517); 5-(3-isopropyl-5-(piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-1,3,4-
trimethylpyridin-2(1H)-one (519); 6-(3-isopropyl-5-(piperidin-4-yl)-1H-pyrrolo[3,2-
b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (520); 6-(3-isopropyl-5-
(piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridine (521); 2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-6-methyl-5-(piperidin-4-yl)-
1H-pyrrolo[3,2-b]pyridine (522); 6-(3-isopropyl-6-methyl-5-(piperidin-4-yl)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (523); 6-(6-fluoro-
3-isopropyl-5-(piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-
[1,2,4]triazolo[1,5-a]pyridine (524); 6-(3-isopropyl-6-methyl-5-(piperidin-4-yl)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-8-methyl-[1,2,4]triazolo[1,5-a]pyridine (525); 2-(3,4-
dimethoxyphenyl)-3-isopropyl-5-(piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridine (526); 5-(3-
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isopropyl-5-(1-(tetrahydro-2H-pyran-4-yl)piperidin-4-yl)-1H-pyrrolo[ 3,2-b]pyridin-2-yl)-
1,3-dimethylpyridin-2(1H)-one (527); 5-(3-isopropyl-5-(1-(oxetan-3-yl)piperidin-4-yl)-
1H-pyrrolo[3,2-b]pyridin-2-yl)-1,3-dimethylpyridin-2(1H)-one (528); 2-(4-(2-(1,5-
dimethyl-6-0x0-1,6-dihydropyridin-3-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperidin-1-yl)-N,N-dimethylacetamide (529); 2-(4-(2-(1,5-dimethyl-6-0x0-1,6-
dihydropyridin-3-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)-N-
methylacetamide (530); 5-(5-(1-(dimethylglycyl)piperidin-4-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-2-yl)-1,3-dimethylpyridin-2(1H)-one (531); 2-(4-(3-isopropyl-2-(8-
methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)-
N-methylacetamide (532); 2-(4-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-
yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)-N,N-dimethylacetamide (533); 6-(3-
isopropyl-5-(1-(oxetan-3-yl)piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methyl-
[1,2,4]triazolo[1,5-a]pyridine (534); 6-(3-isopropyl-5-(1-(oxetan-3-yl)piperidin-4-yl)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (535); 2-(4-(3-
isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperidin-1-yl)-N-methylacetamide (536); 2-(4-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)-N,N-
dimethylacetamide (537); 6-(3-isopropyl-5-(1-(oxetan-3-yl)piperidin-4-yl)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridine (538); 2-(4-(2-
(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperidin-1-yl)-N-methylacetamide (539); 2-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)-N,N-
dimethylacetamide (540); 1-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)-2-methylpropan-2-ol (541); 5-
(3-isopropyl-5-(1-(oxetan-3-yl)piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-1,3,4-
trimethylpyridin-2(1H)-one (542); 5-(3-isopropyl-5-(1-(tetrahydro-2H-pyran-4-
yl)piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-1,3,4-trimethylpyridin-2(1H)-one
(543); 2-(4-(3-isopropyl-2-(1,4,5-trimethyl-6-o0xo0-1,6-dihydropyridin-3-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)-N-methylacetamide (544); 2-(4-(3-isopropyl-
2-(1,4,5-trimethyl-6-oxo0-1,6-dihydropyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperidin-1-yl)-N,N-dimethylacetamide (545); 5-(5-(1-(2-hydroxy-2-
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methylpropyl)piperidin-4-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-1,3,4-
trimethylpyridin-2(1H)-one (546); 1-(4-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)-2-methylpropan-2-ol (547);
1-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperidin-1-yl)-2-methylpropan-2-ol (548); 2-(dimethylamino)-1-(4-(3-
isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperidin-1-yl)ethan-1-one (549-550); 1-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)-2-
(dimethylamino)ethan-1-one (551); 6-(3-isopropyl-5-(1-(2-
(methylsulfonyl)ethyl)piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methyl-
[1,2,4]triazolo[1,5-a]pyridine (552); 2-(4-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)acetonitrile (553); 6-(3-
isopropyl-5-(1-(2-(methylsulfonyl)ethyl)piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-
8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (554); 6-(3-isopropyl-5-(1-(2-
(methylsulfonyl)ethyl)piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine (556); 2-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-
6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)acetonitrile (557); 2-(4-
(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-
5-yl)piperidin-1-yl)acetamide (558); 2-(4-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)acetamide (559); 2-(4-(2-
(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperidin-1-yl)acetamide (560); 3-(4-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)-1-methylpyrrolidin-2-one
(561); 3-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)-1-methylpyrrolidin-2-one (562); 3-(4-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperidin-1-yl)-1-methylpyrrolidin-2-one (563); 3-chloro-5-(3-isopropyl-5-(1-
(tetrahydro-2H-pyran-4-yl)piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-1,4-
dimethylpyridin-2(1H)-one (564); 2-(4-(2-(5-chloro-1,4-dimethyl-6-0xo0-1,6-
dihydropyridin-3-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)-N-
methylacetamide (565); 3-chloro-5-(3-isopropyl-5-(1-(oxetan-3-yl)piperidin-4-yl)-1H-
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pyrrolo[3,2-b]pyridin-2-yl)-1,4-dimethylpyridin-2(1H)-one (566); 2-(4-(2-(5-chloro-1,4-
dimethyl-6-ox0-1,6-dihydropyridin-3-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperidin-1-yl)-N,N-dimethylacetamide (567); 3-chloro-5-(3-isopropyl-5-(1-
propylpiperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-1,4-dimethylpyridin-2(1H)-one
(568); 3-chloro-5-(5-(1-isobutylpiperidin-4-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-2-
yl)-1,4-dimethylpyridin-2(1H)-one (569); 3-chloro-5-(5-(1-(dimethylglycyl)piperidin-4-
yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-1,4-dimethylpyridin-2(1H)-one (570); 3-
chloro-5-(5-(1-(2-hydroxy-2-methylpropyl)piperidin-4-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-2-yl)-1,4-dimethylpyridin-2(1H)-one (571); 1-(4-(3-isopropyl-6-methyl-2-(8-
methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)-
2-methylpropan-2-ol (572); 6-(6-fluoro-3-isopropyl-5-(1-(2-
(methylsulfonyl)ethyl)piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-
[1,2,4]triazolo[1,5-a]pyridine (573); 6-(6-fluoro-3-isopropyl-5-(1-(oxetan-3-yl)piperidin-
4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (574); 6-
(3-isopropyl-6-methyl-5-(1-(tetrahydro-2H-pyran-4-yl)piperidin-4-yl)-1H-pyrrolo[ 3,2-
b]pyridin-2-yl)-8-methyl-[1,2,4]triazolo[1,5-a]pyridine (575); 2-(dimethylamino)-1-(4-
(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-methyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperidin-1-yl)ethan-1-one (576); 2-(dimethylamino)-1-(4-(6-fluoro-3-
isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperidin-1-yl)ethan-1-one (577); 6-(3-isopropyl-6-methyl-5-(1-(oxetan-3-yl)piperidin-
4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methyl-[1,2,4]triazolo[1,5-a]pyridine (578); 6-(3-
isopropyl-6-methyl-5-(1-(oxetan-3-yl)piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-
methoxy-[1,2,4]triazolo[1,5-a]pyridine (579); 2-(4-(6-fluoro-3-isopropyl-2-(8-methyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)-N,N-
dimethylacetamide (580); 2-(4-(3-isopropyl-6-methyl-2-(8-methyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)-N,N-dimethylacetamide
(581); 6-(6-fluoro-3-isopropyl-5-(1-(2-(methylsulfonyl)ethyl)piperidin-4-yl)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-8-methyl-[1,2,4]triazolo[1,5-a]pyridine (582); 2-(4-(6-fluoro-
3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperidin-1-yl)-N,N-dimethylacetamide (583); 2-(4-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-methyl-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-
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yl)-N,N-dimethylacetamide (584); 2-(dimethylamino)-1-(4-(6-fluoro-3-isopropyl-2-(8-
methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-
yl)ethan-1-one (585); 2-(dimethylamino)-1-(4-(3-isopropyl-6-methyl-2-(8-methyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)ethan-1-
one (586); 1-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-methyl-
1H-pyrrolo[3,2-b]pyridin-5-yl)piperidin-1-yl)-2-methylpropan-2-ol (587); 6-(6-fluoro-3-
isopropyl-5-(1-(oxetan-3-yl)piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methyl-
[1,2,4]triazolo[1,5-a]pyridine (588); 6-(3-isopropyl-6-methyl-5-(1-(tetrahydro-2H-pyran-
4-yl)piperidin-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-
a]pyridine (589); 6-(3-isopropyl-5-((1-methylpiperidin-4-yl)methoxy)-1H-pyrrolo[3,2-
b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (590); 6-(3-isopropyl-5-((1-
(tetrahydro-2H-pyran-4-yl)piperidin-4-yl)methoxy)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-
methoxy-[1,2,4]triazolo[1,5-a]pyridine (591); 6-(3-isopropyl-5-((1-isopropylazetidin-3-
yl)methoxy)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine
(592); 6-(3-isopropyl-5-((1-propylpiperidin-4-yl)oxy)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-
methoxy-[1,2,4]triazolo[1,5-a]pyridine (593); 6-(3-isopropyl-5-((1-methylpiperidin-4-
yl)oxy)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methyl-[1,2,4]triazolo[1,5-a]pyridine (594); 6-
(3-isopropyl-5-((1-(tetrahydro-2H-pyran-4-yl)azetidin-3-yl)oxy)-1H-pyrrolo[3,2-
b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (595); 6-(3-isopropyl-5-((1-
methylazetidin-3-yl)oxy)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-
a]pyridine (596); 1-(4-(((3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)oxy)methyl)piperidin-1-yl)-2-methylpropan-2-ol (597); 6-
(3-isopropyl-5-((1-isopropylpiperidin-4-yl)methoxy)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-
methoxy-[1,2,4]triazolo[1,5-a]pyridine (598); 1-(3-(((3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)oxy)methyl)azetidin-1-
yl)-2-methylpropan-2-ol (599); 6-(3-isopropyl-5-((1-methylpiperidin-4-yl)oxy)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (600); 6-(3-
isopropyl-5-methoxy-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-
a]pyridine (601); 2-(4-(((3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)oxy)methyl)piperidin-1-yl)-N,N-dimethylacetamide (602);
6-(3-isopropyl-5-((1-isopropylpiperidin-4-yl)oxy)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-
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methoxy-[1,2,4]triazolo[1,5-a]pyridine (603); 6-(3-isopropyl-5-((1-(2-
(methylsulfonyl)ethyl)piperidin-4-yl)methoxy)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-
methoxy-[1,2,4]triazolo[1,5-a]pyridine (604); 4-((3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)oxy)-N,N-
dipropylcyclohexan-1-amine (605, 611); 6-(3-isopropyl-5-((1-propylpiperidin-4-
yl)methoxy)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine
(606); 6-(3-isopropyl-5-((1-(tetranydro-2H-pyran-4-yl)piperidin-4-yl)oxy)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (607); 6-(3-
isopropyl-5-((1-methylazetidin-3-yl)methoxy)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-
methoxy-[1,2,4]triazolo[1,5-a]pyridine (608); 2-(4-((3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)oxy)piperidin-1-yl)-
N,N-dimethylacetamide (609); 4-((3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)oxy)-N,N-dimethylcyclohexan-1-amine
(610); 6-(3-isopropyl-5-((1-isopropylazetidin-3-yl)oxy)-1H-pyrrolo[3,2-b]pyridin-2-yl)-
8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (612); 1-(4-((3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)oxy)piperidin-1-yl)-2-
methylpropan-2-ol (613); 4-((3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-
yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)oxy)-N,N-dimethylcyclohexan-1-amine (614); N-(3-
(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclobutyl)-2-(dimethylamino)-N-methylacetamide (615); 3-(3-isopropyl-
2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yI)-N-((3-
methyloxetan-3-yl)methyl)cyclobutan-1-amine (616); 3-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclobutan-
1-amine (617); 3-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)-N,N-dimethylcyclobutan-1-amine (618-623); 2-
(dimethylamino)-N-(3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclobutyl)acetamide (619, 638); 3-(3-isopropyl-2-(8-
methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclobutan-1-
amine (620); 3-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)-N-methyl-N-(2-(methylsulfonyl)ethyl)cyclobutan-1-amine
(621, 636); 2-((3-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-3-isopropyl-1H-
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pyrrolo[3,2-b]pyridin-5-yl)cyclobutyl)(methyl)amino)-N,N-dimethylacetamide (622); 3-
(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)-N-(2-(methylsulfonyl)ethyl)cyclobutan-1-amine (624); 2-
(dimethylamino)-N-(3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclobutyl)-N-methylacetamide (625, 630); 3-(2-(7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-
N-methyl-N-((3-methyloxetan-3-yl)methyl)cyclobutan-1-amine (626); 2-((3-(3-
isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclobutyl)(methyl)amino)-N,N-dimethylacetamide (627); 2-((3-(3-isopropyl-2-(8-
methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yhcyclobutyl)amino)-N-methylacetamide (628); 3-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N,N-
dimethylcyclobutan-1-amine (629, 639); 2-((3-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclobutyl)amino)-N-
methylacetamide (631); N-(3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-
yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclobutyl)tetrahydro-2H-pyran-4-amine (632); 3-(2-
(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)-N,N-bis((3-methyloxetan-3-yl)methyl)cyclobutan-1-amine (633); 3-(3-isopropyl-2-
(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-(2-
(methylsulfonyl)ethyl)cyclobutan-1-amine (634); N-(3-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclobutyl)tetrahydro-2H-pyran-4-amine (635); 3-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-((3-methyloxetan-3-
yl)methyl)cyclobutan-1-amine (637); 3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methyl-N-(2-
(methylsulfonyl)ethyl)cyclobutan-1-amine (640, 642); 1-((3-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclobutyl)(methyl)amino)-2-methylpropan-2-ol (641); 3-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methyl-N-((3-
methyloxetan-3-yl)methyl)cyclobutan-1-amine (643); N-(3-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
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yl)cyclobutyl)-2-(dimethylamino)acetamide (644); 2-(3-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)azetidin-1-yl)acetamide
(645); 2-(3-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)azetidin-1-yl)acetamide (646); 6-(3-isopropyl-5-(1-(2-
(methylsulfonyl)ethyl)azetidin-3-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-
[1,2,4]triazolo[1,5-a]pyridine (647, 653); 6-(5-(azetidin-3-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (648); 6-(5-
(azetidin-3-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine (649); 1-(3-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-
6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)azetidin-1-yl)-2-(dimethylamino)ethan-
1-one (650); 6-(5-(1-((1H-1,2,3-triazol-4-yl)methyl)azetidin-3-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (651); 2-
(dimethylamino)-1-(3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)azetidin-1-yl)ethan-1-one (652); 1-(3-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)azetidin-1-
yl)-2-methylpropan-2-ol (654); 6-(3-isopropyl-5-(1-isopropylazetidin-3-yl)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (655); 6-(3-
isopropyl-5-(1-isopropylazetidin-3-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine (656); 1-(3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)azetidin-1-yl)-2-methylpropan-2-ol (657);
2-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)-4-isopropylmorpholine (658); 2-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-4-(tetrahydro-2H-
pyran-4-yl)morpholine (659); 4-isopropyl-2-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)morpholine (660); 2-(3-
isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-4-methylmorpholine (661); 2-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)morpholine (662); 1-(2-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)morpholino)-2-(dimethylamino)ethan-1-one (663); 2-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-4-
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(tetrahydro-2H-pyran-4-yl)morpholine (664); 5-(3-isopropyl-5-(4-methylmorpholin-2-
yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-1,3-dimethylpyridin-2(1H)-one (665); 2-(3-isopropyl-
2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)morpholine (666, 671, 676); 5-(3-isopropyl-5-(4-(oxetan-3-yl)morpholin-2-yl)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-1,3-dimethylpyridin-2(1H)-one (667); 2-(dimethylamino)-1-
(2-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)morpholino)ethan-1-one (668); 5-(3-isopropyl-5-(morpholin-2-yl)-1H-
pyrrolo[3,2-b]pyridin-2-yl)-1,3-dimethylpyridin-2(1H)-one (669, 675, 679); 2-(2-(2-(1,5-
dimethyl-6-oxo0-1,6-dihydropyridin-3-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)morpholino)acetonitrile (670); 3-(dimethylamino)-1-(2-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)morpholino)propan-1-
one (672); 2-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-5-yl)-4-methylmorpholine (673); 2-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)-4-(2-
(methylsulfonyl)ethyl)morpholine (674); 5-(5-(4-(dimethylglycyl)morpholin-2-yl)-3-
isopropyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-1,3-dimethylpyridin-2(1H)-one (677); 5-(3-
isopropyl-5-(4-isopropylmorpholin-2-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-1,3-
dimethylpyridin-2(1H)-one (678); 6-(3-isopropyl-5-(piperazin-2-yl)-1H-pyrrolo[3,2-
b]pyridin-2-yl)-7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridine (680); 6-(3-isopropyl-5-(2-
(piperidin-1-yl)ethyl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methyl-[1,2,4]triazolo[1,5-
a]pyridine (681); 6-(3-isopropyl-5-(2-(piperidin-1-yl)ethyl)-1H-pyrrolo[3,2-b]pyridin-2-
yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (682); 2-(3-(2-(3-isopropyl-2-(1-methyl-1H-
pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)ethyl)azetidin-1-yl)-N,N-
dimethylacetamide (683); 3-isopropyl-2-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-5-(2-
(1-(2-(methylsulfonyl)ethyl)azetidin-3-yl)ethyl)-1H-pyrrolo[3,2-b]pyridine (684); 1-(3-
(2-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)ethyl)azetidin-1-yl)-2-(dimethylamino)ethan-1-one (685); 6-(3-isopropyl-
5-(2-(1-(oxetan-3-yl)azetidin-3-yl)ethyl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine (686-687); 6-(5-(2-(1-((1H-1,2,3-triazol-4-
yl)methyl)azetidin-3-yl)ethyl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-
[1,2,4]triazolo[1,5-a]pyridine (688); 2-(3-(2-(3-isopropyl-2-(8-methoxy-
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[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)ethyl)azetidin-1-yl)-
N,N-dimethylacetamide (689); 5-(2-(azetidin-3-yl)ethyl)-3-isopropyl-2-(1-methyl-1H-
pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridine (690); 3-isopropyl-2-(1-methyl-
1H-pyrrolo[2,3-b]pyridin-3-yl)-5-(2-(1-((3-methyloxetan-3-yl)methyl)azetidin-3-
yl)ethyl)-1H-pyrrolo[3,2-b]pyridine (691); 6-(5-(2-(azetidin-3-yl)ethyl)-3-isopropyl-1H-
pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridine (692); 1-(3-(2-(3-
isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)ethyl)azetidin-1-yl)-2-methylpropan-2-ol (693); 3-isopropyl-2-(1-methyl-1H-
pyrrolo[2,3-b]pyridin-3-yl)-5-(2-(1-(oxetan-3-yl)azetidin-3-yl)ethyl)-1H-pyrrolo[3,2-
b]pyridine (694); 6-(3-isopropyl-5-(2-(1-(2-(methylsulfonyl)ethyl)azetidin-3-yl)ethyl)-
1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridine (695); 2-(3-
(2-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-
b]pyridin-5-yl)ethyl)azetidin-1-yl)-N,N-dimethylacetamide (696); 6-(5-(2-(azetidin-3-
yl)ethyl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-
a]pyridine (697); 6-(3-isopropyl-5-(2-(1-(2-(methylsulfonyl)ethyl)azetidin-3-yl)ethyl)-
1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (698); 2-
(dimethylamino)-1-(3-(2-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)ethyl)azetidin-1-yl)ethan-1-one (699); 6-(3-isopropyl-5-
(2-(1-(oxetan-3-yl)azetidin-3-yl)ethyl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-
[1,2,4]triazolo[1,5-a]pyridine (700); 1-(3-(2-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-yl)ethyl)azetidin-1-yl)-2-
methylpropan-2-ol (701); 6-(3-isopropyl-5-(2-(1-((3-methyloxetan-3-yl)methyl)azetidin-
3-yl)ethyl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridine
(702); 2-(dimethylamino)-1-(3-(2-(3-isopropyl-2-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-
yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)ethyl)azetidin-1-yl)ethan-1-one (703); 5-(2-(1-((1H-
1,2,3-triazol-4-yl)methyl)azetidin-3-yl)ethyl)-3-isopropyl-2-(1-methyl-1H-pyrrolo[2,3-
b]pyridin-3-yl)-1H-pyrrolo[3,2-b]pyridine (704); 6-(5-(2-(1-((1H-1,2,3-triazol-4-
yl)methyl)azetidin-3-yl)ethyl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-2-yl)-7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridine (705); 6-(3-isopropyl-5-(2-(1-((3-methyloxetan-3-
yl)methyl)azetidin-3-yl)ethyl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methoxy-
[1,2,4]triazolo[1,5-a]pyridine (706); N-(3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-
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a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclopentyl)tetrahydro-2H-pyran-4-amine
(707, 710, 721, 727); 2,2'-((3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-
yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclopentyl)azanediyl)diacetamide (708, 720); 3-(3-
isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-N-(2-(methylsulfonyl)ethyl)cyclopentan-1-amine (709); 3-(3-isopropyl-2-(8-
methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yI)-N-((3-
methyloxetan-3-yl)methyl)cyclopentan-1-amine (711, 718, 728); 2-(dimethylamino)-N-
(3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclopentyl)acetamide (712); 2,2'-((3-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclopentyl)azanediyl)diacetonitrile (713, 730); N-(3-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclopentyl)-1-
methylpiperidine-4-carboxamide (714); N-(3-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclopentyl)oxetan-3-
amine (715); 2-((3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclopentyl)amino)acetonitrile (716); 3-(3-isopropyl-2-(8-
methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yI)-N,N-bis(2-
(methylsulfonyl)ethyl)cyclopentan-1-amine (717, 726); 2-((3-(3-isopropyl-2-(8-methoxy:

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclopentyl)amino)-N-
methylacetamide (719, 725); 2,2'-((3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclopentyl)azanediyl)bis(N,N-
dimethylacetamide) (722); N-isopropyl-3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclopentan-1-amine (723); N-(1-
cyclopropylethyl)-3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclopentan-1-amine (724); N-(3-(3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclopentyl)-2,2-
dimethyltetrahydro-2H-pyran-4-amine (729); 3-isopropyl-N-(1-isopropylpiperidin-4-yl)-
2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-methyl-1H-pyrrolo[3,2-b]pyridine-5-
carboxamide (731); N-(2-(dimethylamino)ethyl)-3-isopropyl-2-(8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-N,6-dimethyl-1H-pyrrolo[3,2-b]pyridine-5-
carboxamide (732); 1-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-6-
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methyl-1H-pyrrolo[3,2-b]pyridine-5-carbonyl)piperazin-1-yl)ethan-1-one (733); 3-
isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-N,6-dimethyl-N-(3,3,3-
trifluoropropyl)-1H-pyrrolo[3,2-b]pyridine-5-carboxamide (734); 6-(3-isopropyl-5-(1-
(piperidin-4-yl)-1H-pyrazol-4-yl)-1H-pyrrolo[3,2-b]pyridin-2-yl)-8-methyI-
[1,2,4]triazolo[1,5-a]pyridine (735); 4-(2-(4-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-1H-pyrazol-1-yl)ethyl)morpholine (736);
(2S,5R)-1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazine (737); 1-[(2R,5S)-4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-2,5-dimethylpiperazin-1-yl]-2-(pyrrolidin-1-yl)ethan-1-one (738); 1-[(2R,5S)-4-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]-3-(pyrrolidin-1-yl)propan-1-one (739); 2-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2,6-diazaspiro[3.3]heptane (740); 2-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-6-methyl-2,6-
diazaspiro[3.3]heptane (741); 2-[6-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-
3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-diazaspiro[ 3.3]heptan-2-yl]-N,N-
dimethylacetamide (742); 1-[6-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-diazaspiro[3.3]heptan-2-yl]-2-
(dimethylamino)ethan-1-one (743); 2-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-
yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-6-ethyl-2,6-diazaspiro[3.3]heptane
(744); 6-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-2-azaspiro[3.3]heptane (745); 1-[6-(2-{7,8-dimethyI-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-
azaspiro[3.3]heptan-2-yl]-3-(dimethylamino)propan-1-one (746); 1-[(1R,5S)-8-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-3,8-diazabicyclo[3.2.1]octan-3-yl]-2-(dimethylamino)ethan-1-one (747); (1R,5S)-8-
(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-3-(2-methanesulfonylethyl)-3,8-diazabicyclo[3.2.1]octane (748); 3-
[(1R,5S)-8-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-3,8-diazabicyclo[3.2.1]octan-3-yl]propanamide (749); 1-
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[(1R,5S)-3-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-3,9-diazabicyclo[3.3.1]nonan-9-yl]-2-(dimethylamino)ethan-
1-one (750); (1R,5S)-3-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-
yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-9-(2-methanesulfonylethyl)-3,9-
diazabicyclo[3.3.1]nonane (751); 1-[(3S,5S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3,5-dimethylpiperazin-1-
yl]-2-(dimethylamino)ethan-1-one (752); 3-[(3S,5S)-4-(2-{7,8-dimethyI-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3,5-
dimethylpiperazin-1-yl]propanamide (753); 1-[(1R,5S)-3-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yI)-3,6-
diazabicyclo[3.1.1]heptan-6-yl]-2-(dimethylamino)ethan-1-one (754); (1R,5S)-3-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-6-(propan-2-yl)-3,6-diazabicyclo[3.1.1]heptane (755); 3-[(1R,5S)-3-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yI)-3,6-
diazabicyclo[3.1.1]heptan-6-yl]propanamide (756); (3S,5S)-1-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3,5-
dimethylpiperazine (757); 3-[(2S,6S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-
yI}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-dimethylpiperazin-1-
yl]propanamide (758); 2-[(2S,6S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-
3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-dimethylpiperazin-1-yl]acetamide
(759); 1-[(2S,6S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-dimethylpiperazin-1-yl]-2-(dimethylamino)ethan-1-
one (760); 1-[(2S,6S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-
2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-dimethylpiperazin-1-yl]-3-
(dimethylamino)propan-1-one (761); 2-[(1R,4R)-5-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-
diazabicyclo[2.2.1]heptan-2-yl]acetamide (762); 3-[(1R,4R)-5-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-
diazabicyclo[2.2.1]heptan-2-yl]propanamide (763); (1R,4R)-2-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-5-(2-
methanesulfonylethyl)-2,5-diazabicyclo[2.2.1]heptane (764); (1R,4R)-2-(2-{7,8-
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dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-5-(3-methanesulfonylpropyl)-2,5-diazabicyclo[2.2.1]heptane (765); 2-[(1R,4R)-5-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2,5-diazabicyclo[2.2.1]heptan-2-yl]acetonitrile (766); 3-[(1R,4R)-5-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2,5-diazabicyclo[2.2.1]heptan-2-yl]-N,N-dimethylpropanamide (767);
(1R,4R)-2-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-5-(oxetan-3-yl)-2,5-diazabicyclo[2.2.1]heptane (768);
(1R,4R)-2-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-5-(oxan-4-yl)-2,5-diazabicyclo[2.2.1]heptane (769); 4-
[(1R,4R)-5-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-2,5-diazabicyclo[2.2.1]heptan-2-yl]-1A°-thiane-1,1-dione
(770); (1R,4R)-2-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)-5-(oxolan-3-yl)-2,5-diazabicyclo[2.2.1]heptane (771); 1-
[(1R,4R)-5-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-2,5-diazabicyclo[2.2.1]heptan-2-yl]-2-(dimethylamino)ethan
1-one (772); 1-[(1R,4R)-5-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-diazabicyclo[2.2.1]heptan-2-yl]-3-
(dimethylamino)propan-1-one (773); 2-[(1S,4S)-5-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-
diazabicyclo[2.2.1]heptan-2-yl]acetamide (774); 3-[(1S,4S)-5-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-
diazabicyclo[2.2.1]heptan-2-yl]propanamide (775); 3-[(1S,4S)-5-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-
diazabicyclo[2.2.1]heptan-2-yl]-N,N-dimethylpropanamide (776); (1S,4S)-2-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5
yl)-5-(2-methanesulfonylethyl)-2,5-diazabicyclo[2.2.1]heptane (777); (1S,4S)-2-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-5-(3-methanesulfonylpropyl)-2,5-diazabicyclo[2.2.1]heptane (778); (1S,4S)-2-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-5-(oxetan-3-yl)-2,5-diazabicyclo[2.2.1]heptane (779); (1S,4S)-2-(2-{7,8-
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dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-5-(oxan-4-yl)-2,5-diazabicyclo[2.2.1]heptane (780); 4-[(1S,4S)-5-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-
diazabicyclo[2.2.1]heptan-2-yl]-1A°-thiane-1,1-dione (781); (1S,4S)-2-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-5-
(oxolan-3-yl)-2,5-diazabicyclo[2.2.1]heptane (782); (1S,4S)-2-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-5-
(propan-2-yl)-2,5-diazabicyclo[2.2.1]heptane (783); 1-[(1S,4S)-5-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-
diazabicyclo[2.2.1]heptan-2-yl]-2-(dimethylamino)ethan-1-one (784); 1-[(1S,4S)-5-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2,5-diazabicyclo[2.2.1]heptan-2-yl]-3-(dimethylamino)propan-1-one
(785); (1R,4R)-2-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)-5-(propan-2-yl)-2,5-diazabicyclo[2.2.1]heptane (786);
(1S,4S)-2-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-5-[(1-methyl-1H-1,2,3-triazol-4-yl)methyl]-2,5-
diazabicyclo[2.2.1]heptane (787); 1-[(2S,5S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-
yl]-2-(dimethylamino)ethan-1-one (788); 1-[(2S,5S)-4-(2-{7,8-dimethyI-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-
dimethylpiperazin-1-yl]-3-(dimethylamino)propan-1-one (789); 1-[(2S)-4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-2-methylpiperazin-1-yl]-3-(dimethylamino)propan-1-one (790); 3-[(2S)-4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-2-methylpiperazin-1-yl]propanamide (791); (2S)-4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-
methyl-1-(propan-2-yl)piperazine (792); (2S,5S)-1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethyl-4-(propan-
2-yl)piperazine (793); 3-[(2S,5S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-
3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]propanamide
(794); (2S,5S)-1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-
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1H-pyrrolo[3,2-b]pyridin-5-yl)-4-(3-methanesulfonylpropyl)-2,5-dimethylpiperazine
(795); 1-[(2R,5R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-
yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]-2-(dimethylamino)ethan-
1-one (796); 1-[(2R,5R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]-3-
(dimethylamino)propan-1-one (797); 3-[(2R,5R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-
yl]propanamide (798); 2-[(2R,5R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-
yI}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-
yllacetamide (799); 2-[(2R,5R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]acetamide
(800); 1-[(3S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]-2-(dimethylamino)ethan-1-one
(801); 1-[(3S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]-2-methylpropan-2-ol (802); 2-
[(3S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]-N,N-dimethylacetamide (803); 3-
[(3S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]propanamide (804); (2S)-1-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-4-(3-methanesulfonylpropyl)-2-methylpiperazine (805); (2R)-1-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-4-(3-
methanesulfonylpropyl)-2-methylpiperazine (806); 3-[(3R)-4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-
methylpiperazin-1-yl]propanamide (807); 1-[(3R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]-
2-(dimethylamino)ethan-1-one (808); 2-[(3S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-
yl]acetamide (809); 2-[(3S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]acetonitrile (810);
1-[(3S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-1H-
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pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]-3-(dimethylamino)propan-1-one
(811); 2-[(3S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]-N-methylacetamide (812); (2S)-
1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2-methyl-4-(oxetan-3-yl)piperazine (813); (2S)-1-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-
methyl-4-(oxolan-3-yl)piperazine (814); 4-[(3S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]-
11°-thiane-1,1-dione (815); (2S)-1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-
3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-methyl-4-(propan-2-yl)piperazine
(816); (25)-1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-4-(2-methanesulfonylethyl)-2-methylpiperazine (817); 3-
[(3S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]-N-methylpropanamide (818); 3-
[(3S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]-N,N-dimethylpropanamide (819);
(2S)-1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-2-methyl-4-(oxan-4-yl)piperazine (820); (2S,6S)-1-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-2,6-dimethylpiperazine (821); (3R)-1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-
6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazine (822); 1-[(3R)-
4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-3-methylpiperazin-1-yl]-3-(dimethylamino)propan-1-one (823); 2-
(azetidin-1-yl)-1-[(3S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-
2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]ethan-1-one (824); 1-[(3S)-
4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-3-methylpiperazin-1-yl]-2-(pyrrolidin-1-yl)ethan-1-one (825); 2-
(cyclopropylamino)-1-[(3S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl }-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]ethan-1-one (826);
1-[(3S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]-2-[ (propan-2-yl)amino]ethan-1-one
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(827); 1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-4-(1-methylazetidine-3-carbonyl)piperazine (828); (2S)-1-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2-methyl-4-(1-methylazetidine-3-carbonyl)piperazine (829); 1-[4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperazin-1-yl]-2-(methylamino)ethan-1-one (830); 2-[di(2Hz)methylamino]-1-[4-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperazin-1-yl]ethan-1-one (831); 2-amino-1-[4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperazin-1-yl]ethan-1-one (832); (2R)-1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-methyl-4-(propan-2-
yl)piperazine (833); 2-(azetidin-1-yl)-1-[(3R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-
yllethan-1-one (834); 1-[(3R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-y1}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]-2-(pyrrolidin-1-
yl)ethan-1-one (835); 2-(cyclopropylamino)-1-[(3R)-4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-
methylpiperazin-1-yl]ethan-1-one (836); 1-[(3R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]-
2-[(propan-2-yl)amino]ethan-1-one (837); 2-[di(?Hs)methylamino]-1-[(3R)-4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-3-methylpiperazin-1-yl]ethan-1-one (838); 1-[(2S,5R)-4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-
dimethylpiperazin-1-yl]-2-(dimethylamino)ethan-1-one (839); 1-[(2S,5R)-4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-2,5-dimethylpiperazin-1-yl]-3-(dimethylamino)propan-1-one (840); (2R,5S)-1-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2,5-dimethyl-4-(propan-2-yl)piperazine (841); 1-[(2R,5S)-4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-2,5-dimethylpiperazin-1-yl]-2-(dimethylamino)ethan-1-one (842); 1-[(2R,5S)-4-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
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b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]-3-(dimethylamino)propan-1-one (843);
(2S,5R)-1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethyl-4-(propan-2-yl)piperazine (844); (2R,5S)-1-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-4-(3-methanesulfonylpropyl)-2,5-dimethylpiperazine (845); (2S,5R)-1-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-4-(3-methanesulfonylpropyl)-2,5-dimethylpiperazine (846); 3-[(2S,5R)-4-
(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]propanamide (847); 3-[(2R,5S)-4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-2,5-dimethylpiperazin-1-yl]propanamide (848); 1-[(2R)-4-(2-{7,8-dimethyI-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-
methylpiperazin-1-yl]-2-(dimethylamino)ethan-1-one (849); 1-[(2R)-4-(2-{7,8-dimethyI-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-
methylpiperazin-1-yl]-3-(dimethylamino)propan-1-one (850); (2R)-4-(2-{7,8-dimethyI-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-
methyl-1-(propan-2-yl)piperazine (851); 3-[(2R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-methylpiperazin-1-
yl]propanamide (852); (2S)-1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl]-2-(dimethylamino)propan-1-
one (853); 1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)piperazine-1-carbonyl]-N,N-dimethylcyclopropan-1-amine
(854); (2R)-1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl]-2-(dimethylamino)propan-1-one (855);
(2R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-1-(3-methanesulfonylpropyl)-2-methylpiperazine (856); 1-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl1)(2,2,3,3,5,5,6,6-2Hg)piperazine (857); 1-[4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
y1)(2,2,3,3,5,5,6,6-2Hg)piperazin-1-yl]-2-(dimethylamino)ethan-1-one (858); 2-
[di(?3H3)methylamino]-1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
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(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-y1)(2,2,3,3,5,5,6,6-2Hg)piperazin-1-yl]ethan-1-
one (859); 1-[(2R,6S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-
2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-dimethylpiperazin-1-yl]-3-
(dimethylamino)propan-1-one (860); (2R,6R)-1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-dimethylpiperazine
(861); 1-[(2R,6S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-dimethylpiperazin-1-yl]-2-(dimethylamino)ethan-1-
one (862); 1-[(3R,5R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-y1}-3-(propan-
2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3,5-dimethylpiperazin-1-yl]-2-
(dimethylamino)ethan-1-one (863); 1-[(3R,5R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3,5-dimethylpiperazin-1-
yl]-3-(dimethylamino)propan-1-one (864); (2R,6R)-1-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-
dimethyl-4-(propan-2-yl)piperazine (865); 2-[(3R,5R)-4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yI)-3,5-
dimethylpiperazin-1-yl]acetamide (866); 2-[(2R,6S)-4-(2-{7,8-dimethyI-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-
dimethylpiperazin-1-yl]acetamide (867); (2R,6S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-1-(3-
methanesulfonylpropyl)-2,6-dimethylpiperazine (868); (2R,6R)-1-(2-{7,8-dimethyI-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-4-(3-
methanesulfonylpropyl)-2,6-dimethylpiperazine (869); 1-[4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperazin-1-yl]-2-[ethyl(methyl)amino]ethan-1-one (870); 2-(diethylamino)-1-[4-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperazin-1-yl]ethan-1-one (871); 1-[4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperazin-1-yl]-2-[methyl(propan-2-yl)amino]ethan-1-one (872); 1-[4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperazin-1-yl]-2-[methyl(propyl)amino]ethan-1-one (873); 2-[butyl(methyl)amino]-1-
[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-pyrrolo[3,2-
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b]pyridin-5-yl)piperazin-1-yl]ethan-1-one (874); 1-[4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperazin-1-yl]-2-[methyl(2-methylpropyl)amino]ethan-1-one (875); 2-
[butyl(ethyl)amino]-1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yI}-3-(propan-
2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl]ethan-1-one (876); 2-(tert-
butylamino)-1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl]ethan-1-one (877); 2-[tert-
butyl(methyl)amino]-1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl]ethan-1-one (878); 1-[4-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperazin-1-yl]-2-[ethyl(propan-2-yl)amino]ethan-1-one (879); 1-[4-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperazin-1-yl]-2-[(2-methylpropyl)(propan-2-yl)amino]ethan-1-one
(880); 2-[bis(2-methylpropyl)amino]-1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-
6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl]ethan-1-one (881); 2-
[butyl(propan-2-yl)amino]-1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-y1}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl]ethan-1-one (882); 2-
[bis(propan-2-yl)amino]-1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl]ethan-1-one (883); (3R,5R)-
1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yI}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-3,5-dimethylpiperazine (884); 1-[(2R,6R)-4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-
dimethylpiperazin-1-yl]-2-(dimethylamino)ethan-1-one (885); 1-[(2R,6R)-4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-2,6-dimethylpiperazin-1-yl]-3-(dimethylamino)propan-1-one (886); 1-[(2S)-4-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2-methylpiperazin-1-yl]-2-(dimethylamino)ethan-1-one (887); 2-
[di(?3H3)methylamino]-1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl](?H,)ethan-1-one (888); 1-[4-
(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperazin-1-yl]-2-(dimethylamino)(?H,)ethan-1-one (889); 1-[4-(2-{7,8-
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dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
y1)(2,2,3,3,5,5,6,6-2Hg)piperazin-1-yl]-2-(dimethylamino)(2H,)ethan-1-one (890); 2-
[di(2H3)methylamino]-1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-y1)(2,2,3,3,5,5,6,6-2Hg)piperazin-1-
yl](3H,)ethan-1-one (891); 3-(azetidin-1-yl)-1-[(2R,5S)-4-(2-{7,8-dimethyI-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yI)-2,5-
dimethylpiperazin-1-yl]propan-1-one (892); 1-[(2R,5S)-4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-
dimethylpiperazin-1-yl]-2-[ethyl(methyl)amino]ethan-1-one (893); 1-[(2R,5S)-4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-2,5-dimethylpiperazin-1-yl]-2-[methyl(propyl)amino]ethan-1-one (894); 2-
(diethylamino)-1-[(2R,5S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]ethan-1-one
(895); 1-[(2R,5S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]-2-{2-oxa-6-
azaspiro[3.3]heptan-6-yl}ethan-1-one (896); 1-[(2S)-4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-
methylpiperazin-1-yl]-2-[ethyl(methyl)amino]ethan-1-one (897); 2-(diethylamino)-1-
[(2S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-2-methylpiperazin-1-yl]ethan-1-one (898); 1-[(2S)-4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-2-methylpiperazin-1-yl]-2-(pyrrolidin-1-yl)ethan-1-one (899); 1-[(2S)-4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-2-methylpiperazin-1-yl]-2-{2-oxa-6-azaspiro[3.3]heptan-6-yl}ethan-1-one (900); 1-
[(3S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]-2-{2-oxa-6-azaspiro[ 3.3] heptan-6-
yl}ethan-1-one (901); 2-(diethylamino)-1-[(3S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-
yl]ethan-1-one (902); 2-[bis(propan-2-yl)amino]-1-[(3S)-4-(2-{7,8-dimethyI-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-
methylpiperazin-1-yl]ethan-1-one (903); 2-[tert-butyl(methyl)amino]-1-[(2S)-4-(2-{7,8-
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dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-2-methylpiperazin-1-yl]ethan-1-one (904); 2-[tert-butyl(methyl)amino]-1-[(3S)-4-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-3-methylpiperazin-1-yl]ethan-1-one (905); 1-[(2R,5S)-4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-2,5-dimethylpiperazin-1-yl]-3-[ethyl(methyl)amino]propan-1-one (906); 1-[(2R,5S)-
4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]-3-(morpholin-4-yl)propan-1-one (907); 1-
[(2R,5S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]-3-{2-oxa-6-azaspiro[3.3]heptan-
6-yl}propan-1-one (908); 1-[(2R,5S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-
yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]-3-(3-
fluoropyrrolidin-1-yl)propan-1-one (909); 2-[bis(propan-2-yl)amino]-1-[(2R,5S)-4-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]ethan-1-one (910); 2-[tert-
butyl(methyl)amino]-1-[(2R,5S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-y1}-
3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]ethan-1-one
(911); 1-[(2R,5S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]-2-[ethyl(propan-2-
yl)amino]ethan-1-one (912); 1-[(1R,5S)-8-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-
6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3,8-diazabicyclo[3.2.1]octan-3-yl]-
3-(dimethylamino)propan-1-one (913); 3-[tert-butyl(methyl)amino]-1-[(2R,5S)-4-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]propan-1-one (914); 1-[4-(2-{7,8-dimethyI-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperazin-1-yl]-2-(3,3-dimethylazetidin-1-yl)ethan-1-one (915); 1-[4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperazin-1-yl]-2-(3-methoxyazetidin-1-yl)ethan-1-one (916); 1-[4-(2-{7,8-dimethyI-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperazin-1-yl]-2-(3-fluoropyrrolidin-1-yl)ethan-1-one (917); 1-[4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
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yl)piperazin-1-yl]-2-{1-oxa-6-azaspiro[3.3]heptan-6-yl }ethan-1-one (918); 2-(3,3-
difluoropyrrolidin-1-yl)-1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl]ethan-1-one (919); 1-
[(1R,5S)-8-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-3,8-diazabicyclo[3.2.1]octan-3-yl]-2-{2-0xa-6-
azaspiro[3.3]heptan-6-yl}ethan-1-one (920); 1-[(1R,5S)-8-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3,8-
diazabicyclo[3.2.1]octan-3-yl]-2-(pyrrolidin-1-yl)ethan-1-one (921); 1-[(1R,5S)-8-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-3,8-diazabicyclo[3.2.1]octan-3-yl]-2-[ethyl(methyl)amino]ethan-1-one
(922); 1-[(1R,5S)-8-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)-3,8-diazabicyclo[3.2.1]octan-3-yl]-2-[methyl(propan-2-
yl)amino]ethan-1-one (923); 2-[tert-butyl(methyl)amino]-1-[(1R,5S)-8-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yI)-3,8-
diazabicyclo[3.2.1]octan-3-yl]ethan-1-one (924); 2-[tert-butyl(2-hydroxyethyl)amino]-1-
[(1R,5S)-8-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-3,8-diazabicyclo[3.2.1]octan-3-yl]ethan-1-one (925); 2-[tert-
butyl(methyl)amino]-1-[(2R,6R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl }-
3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-dimethylpiperazin-1-yl]ethan-1-one
(926); 1-[(2R,6R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-
yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-dimethylpiperazin-1-yl]-2-
[ethyl(methyl)amino]ethan-1-one (927); 1-[(2R,6R)-4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-
dimethylpiperazin-1-yl]-2-(pyrrolidin-1-yl)ethan-1-one (928); 1-[(2R,6R)-4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-2,6-dimethylpiperazin-1-yl]-2-{2-oxa-6-azaspiro[3.3]heptan-6-yl }ethan-1-one (929);
2-[tert-butyl(2-hydroxyethyl)amino]-1-[(2R,6R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-dimethylpiperazin-1-
yl]ethan-1-one (930); 1-[(3R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]-2-{2-oxa-6-
azaspiro[3.3]heptan-6-yl}ethan-1-one (931); 1-[(3R)-4-(2-{7,8-dimethyl-
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[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-
methylpiperazin-1-yl]-2-[ethyl(methyl)amino]ethan-1-one (932); 1-[(3R)-4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-3-methylpiperazin-1-yl]-2-[methyl(propan-2-yl)amino]ethan-1-one (933); 2-[tert-
butyl(methyl)amino]-1-[(3R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-y1}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]ethan-1-one (934);
1-[(2S,5R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]-2-{2-oxa-6-azaspiro[3.3]heptan-
6-yl}ethan-1-one (935); 1-[(2S,5R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-
yI}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]-2-
(pyrrolidin-1-yl)ethan-1-one (936); 1-[(2S,5R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-
yl]-2-[ethyl(methyl)amino]ethan-1-one (937); 1-[(2S,5R)-4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-
dimethylpiperazin-1-yl]-2-[methyl(propan-2-yl)amino]ethan-1-one (938); 2-[tert-
butyl(methyl)amino]-1-[(2S,5R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-y1}-
3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]ethan-1-one
(939); 1-[(2R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)-2-methylpiperazin-1-yl]-2-{2-oxa-6-azaspiro[3.3]heptan-
6-yl}ethan-1-one (940); 1-[(2R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-methylpiperazin-1-yl]-2-(pyrrolidin-1-
yl)ethan-1-one (941); 1-[(2R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-methylpiperazin-1-yl]-2-
[ethyl(methyl)amino]ethan-1-one (942); 1-[(2R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-methylpiperazin-1-yl]-
2-[methyl(propan-2-yl)amino]ethan-1-one (943); 2-[tert-butyl(methyl)amino]-1-[(2R)-4-
(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2-methylpiperazin-1-yl]ethan-1-one (944); 1-[4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperazin-1-yl]-3-methyl-3-{2-oxa-6-azaspiro[ 3.3]heptan-6-yl }butan-1-one (945); 1-
[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-pyrrolo[3,2-
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b]pyridin-5-yl)piperazin-1-yl]-2-(3-hydroxy-3-methylazetidin-1-yl)ethan-1-one (946); 1-
[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperazin-1-yl]-2-{2-oxa-7-azaspiro[4.4]nonan-7-yl }ethan-1-one (947); 1-
[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperazin-1-yl]-2-(3-hydroxy-3-methylpyrrolidin-1-yl)ethan-1-one (948);
1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl]-2-[(2-hydroxy-2-
methylpropyl)(methyl)amino]ethan-1-one (949); 1-[4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperazin-1-yl]-2-(3,3-dimethylmorpholin-4-yl)ethan-1-one (950); 6-{2-[4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperazin-1-yl]-2-oxoethyl}-2)°-thia-6-azaspiro[3.3]heptane-2,2-dione (951); 1-[4-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperazin-1-yl]-2-[(2Hs)methylamino]ethan-1-one (952); 2-[tert-butyl(2-
hydroxyethyl)amino]-1-[(3R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazin-1-yl]ethan-1-one (953);
2-[tert-butyl(2-hydroxyethyl)amino]-1-[(2S,5R)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-
yl]ethan-1-one (954); 2-[tert-butyl(2-hydroxyethyl)amino]-1-[(2R)-4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-
methylpiperazin-1-yl]ethan-1-one (955); 1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl]-2-{6-oxa-
2-azaspiro[3.4]octan-2-yl}ethan-1-one (956); 1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl]-2-{2-oxa-
6-azaspiro[3.4]octan-6-yl}ethan-1-one (957); 1-[(2R,5S)-4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-
dimethylpiperazin-1-yl]-3-{1-oxa-6-azaspiro[3.3]heptan-6-yl }propan-1-one (958); 6-{3-
[(2R,5S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]-3-oxopropyl } -2A°-thia-6-
azaspiro[3.3]heptane-2,2-dione (959); 1-[(2R,5S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-
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yl]-3-{6-0xa-2-azaspiro[3.4]octan-2-yl}propan-1-one (960); 1-[(2R,5S)-4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-2,5-dimethylpiperazin-1-yl]-3-{2-oxa-6-azaspiro[3.4]octan-6-yl }propan-1-one (961);
3-(3,3-difluoropyrrolidin-1-yl)-1-[(2R,5S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-
yl]propan-1-one (962); 1-[(2R,5S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-
yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]-3-(3,3-
dimethylmorpholin-4-yl)propan-1-one (963); 1-[(2R,5S)-4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-
dimethylpiperazin-1-yl]-3-[(2Hs;)methylamino]propan-1-one (964); 3-
[di(3H3)methylamino]-1-[(2R,5S)-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-
3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-dimethylpiperazin-1-yl]propan-1-one
(965); 2-[(cyclopropylmethyl)(methyl)amino]-1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl]ethan-1-
one (966); 1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl]-2-[methyl(oxetan-3-yl)amino]ethan-1-one
(967); 2-(cyclopropylamino)-1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl]ethan-1-one (968); 1-[4-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperazin-1-yl]-2-[(2-hydroxyethyl)(methyl)amino]ethan-1-one (969); 1-
[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperazin-1-yl]-2-(ethylamino)ethan-1-one (970); 1-[4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperazin-1-yl]-2-[4-(hydroxymethyl)piperidin-1-yl]ethan-1-one (971); 9-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-3-0xa-7,9-diazabicyclo[3.3.1]nonane (972); 3-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3,8-
diazabicyclo[3.2.1]octane (973); (1R,5S)-3-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3,9-
diazabicyclo[3.3.1]nonane (974); (3S)-1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-
6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-(2-methylpropyl)piperazine

458



10

15

20

25

30

(975); (3R,5S)-1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-
1H-pyrrolo[3,2-b]pyridin-5-yl)-3,5-dimethylpiperazine (976); 1-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,3-
dimethylpiperazine (977); 6-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3,6-diazabicyclo[3.1.1]heptane (978);
(1R,55)-8-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-3,8-diazabicyclo[3.2.1]octane (979); (1R,4R)-2-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-2,5-diazabicyclo[2.2.2]octane (980); (1R,4R)-2-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-
diazabicyclo[2.2.1]heptane (981); 4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-
3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-4,7-diazaspiro[2.5]octane (982); (3S)-1-
(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-3-(propan-2-yl)piperazine (983); (1S,4S)-2-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-
diazabicyclo[2.2.1]heptane (984); (1R,5S)-3-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3,6-
diazabicyclo[3.1.1]heptane (985); (2S)-1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-
6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-propylpiperazine (986); [(2S)-4-
(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperazin-2-yl]methanol (987); (2S)-1-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-
ethylpiperazine (988); (3S)-1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-3-methylpiperazine (989); (2R,5S)-1-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2,5-dimethylpiperazine (990); (2S,5S)-1-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-
dimethylpiperazine (991); (2S)-1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-y1}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-(propan-2-yl)piperazine (992); (2R,5R)-
1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yI}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2,5-dimethylpiperazine (993); [(2S)-4-(2-{7,8-dimethyl-
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[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)piperazin-2-ylJmethanol (994); 1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-
3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-methylpiperidin-4-amine (995); 1-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-N-methyl-N-[(3-methyloxetan-3-yl)methyl]piperidin-4-amine (996); 2-
{[1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)piperidin-4-yl](methyl)amino}-N,N-dimethylacetamide (997); 1-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-N-(2-methanesulfonylethyl)-N-methylpiperidin-4-amine (998); 1-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yI)-N-
(propan-2-yl)azetidin-3-amine (999); 1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-
yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-N-(2-methoxyethyl)azetidin-3-amine
(1000); N1-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)ethane-1,2-diamine (1001); N-{2-[(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
ylhamino]ethyl}-2-(dimethylamino)acetamide (1002); 2-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-6-
(propan-2-yl)-2,6-diazaspiro[3.3]heptane (1003); 1-[6-(2-{7,8-dimethyI-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-
diazaspiro[3.3]heptan-2-yl]-2-methylpropan-2-ol (1004); 3-[6-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-
diazaspiro[3.3]heptan-2-yl]propanamide (1005); 1-[6-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-
diazaspiro[3.3]heptan-2-yl]-3-(dimethylamino)propan-1-one (1006); 2-(2-{7,8-dimethyI-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-6-(3-
methanesulfonylpropyl)-2,6-diazaspiro[3.3]heptane (1007); 2-[6-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-
diazaspiro[3.3]heptan-2-yl]acetonitrile (1008); 2-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-6-(2-methylpropyl)-2,6-
diazaspiro[3.3]heptane (1009); 2-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-6-(2,2-dimethylpropyl)-2,6-
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diazaspiro[3.3]heptane (1010); 2-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-6-(oxetan-3-yl)-2,6-diazaspiro[3.3]heptane
(1011); 2-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-6-(oxan-4-yl)-2,6-diazaspiro[3.3]heptane (1012); 2-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-6-(2-methoxyethyl)-2,6-diazaspiro[3.3]heptane (1013); 3-[6-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-
diazaspiro[3.3]heptan-2-yl]propanenitrile (1014); 2-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-6-propyl-2,6-
diazaspiro[3.3]heptane (1015); 2-(2-{8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-diazaspiro[3.3]heptane (1016); 2-(2-{8-
methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-6-methyl-2,6-diazaspiro[3.3]heptane (1017); 2-ethyl-6-(2-{8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,6-
diazaspiro[3.3]heptane (1018); 2-(2-{8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-6-propyl-2,6-diazaspiro[3.3]heptane
(1019); 2-(2-{8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-6-(propan-2-yl)-2,6-diazaspiro[3.3]heptane (1020); 1-[6-(2-
{8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2,6-diazaspiro[3.3]heptan-2-yl]-2-methylpropan-2-ol (1021); 6-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-2-methyl-2-azaspiro[3.3]heptane (1022); 6-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-(propan-2-yl)-2-
azaspiro[3.3]heptane (1023); 6-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-(oxan-4-yl)-2-azaspiro[3.3]heptane
(1024); 6-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-2-[(3-methyloxetan-3-yl)methyl]-2-azaspiro[3.3]heptane
(1025); 6-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)-2-(2-methanesulfonylethyl)-2-azaspiro[3.3]heptane (1026); 1-
[6-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2-azaspiro[3.3]heptan-2-yl]-2-(dimethylamino)ethan-1-one (1027); 1-[6-
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(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)-2-azaspiro[3.3]heptan-2-yl]-2-methylpropan-2-ol (1028); 3-[6-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-2-azaspiro[3.3]heptan-2-yl]propanamide (1029); 6-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-(3-
methanesulfonylpropyl)-2-azaspiro[3.3]heptane (1030); 6-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2-(2-
methoxyethyl)-2-azaspiro[3.3]heptane (1031); 4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-1-[ 2-
(dimethylamino)ethyl]piperazin-2-one (1032); 1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)piperazin-1-yl]-2-{2-oxa-
6-azaspiro[3.3]heptan-6-yl}ethan-1-one (1033); 1-[(2R,5S)-4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)-2,5-
dimethylpiperazin-1-yl]-3-(methylamino)propan-1-one (1034); 1-(aminomethyl)-4-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexan-1-ol (1035); 6-[4-(2-{1-methyl-1H-pyrrolo[2,3-b]pyridin-3-
yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]-2-oxa-6-
azaspiro[3.3]heptane (1036); 6-[4-(2-{8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]-2-oxa-6-azaspiro[ 3.3]heptane
(1037); N-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yI}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]-N-ethyloxetan-3-amine (1038); N-[4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl]-N-ethyloxetan-3-amine (1039); 1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]-3,3-
dimethylazetidine (1040); 1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]-3-methylazetidin-3-ol (1041);
1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl }-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]-3-methoxyazetidine (1042); 4-{[4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl]amino}-11°-thiane-1,1-dione (1043); 1-[4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
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yl)cyclohexyl]-3-methylazetidin-3-ol (1044); 1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]-3-
methoxyazetidine (1045); 1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]azetidin-3-ol (1046); 1-[4-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexyl]-N,N-dimethylazetidine-3-carboxamide (1047); 4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)-N-methyl-N-(propan-2-yl)cyclohexan-1-amine (1048); 1-[4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl]azetidin-3-ol (1049); 1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-
yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]-N,N-dimethylazetidine-3-
carboxamide (1050); 1-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]azetidine (1051); 1-[4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl]-3,3-dimethylazetidine (1052); 6-((1s,4s)-4-(2-(7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl)-2-thia-6-azaspiro[3.3]heptane 2,2-dioxide (1053); N-tert-butyl-4-(2-{7,8-
dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexan-1-amine (1054); 6-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-
3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]-1-oxa-6-azaspiro[3.3]heptane
(1055); N-tert-butyl-4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-
yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexan-1-amine (1056); 6-[4-(2-{7,8-dimethyI-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yhcyclohexyl]-1-oxa-6-azaspiro[3.3]heptane (1057); 1-[4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl]-3-fluoropyrrolidine (1058); 7-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]-2-oxa-7-
azaspiro[4.4]nonane (1059); 6-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]-2-oxa-6-azaspiro[ 3.4]octane
(1060); 2-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]-6-oxa-2-azaspiro[3.4]octane (1061); 1-[4-(2-{7,8-
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dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl]-3-fluoropyrrolidine (1062); 6-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]-2-oxa-6-
azaspiro[3.4]octane (1063); 4-[4-(2-{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexylJmorpholine (1064); 2-[4-(2-
{7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-
b]pyridin-5-yl)cyclohexyl]-6-oxa-2-azaspiro[3.4]octane (1065); 7-[4-(2-{7,8-dimethyI-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl]-2-oxa-7-azaspiro[4.4]nonane (1066); 3-fluoro-1-[4-(2-{8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl]pyrrolidine (1067); 6-[4-(2-{8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-
yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]-2-oxa-6-
azaspiro[3.4]octane (1068); 2-[4-(2-{8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-
(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]-6-oxa-2-azaspiro[ 3.4]octane
(1069); 2-[4-(2-{8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]-6-oxa-2-azaspiro[3.4]octane (1070); 4-[4-(2-{8-
methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyllmorpholine (1071); 3-fluoro-1-[4-(2-{8-methoxy-[1,2,4]triazolo[1,5-
a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]pyrrolidine
(1072); 6-[4-(2-{8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-
pyrrolo[3,2-b]pyridin-5-yl)cyclohexyl]-2-oxa-6-azaspiro[3.4]octane (1073); 6-[4-(2-{8-
methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl]-1-oxa-6-azaspiro[3.3]heptane (1074); 6-[4-(2-{8-methoxy-
[1,2,4]triazolo[1,5-a]pyridin-6-yl}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl]-1-oxa-6-azaspiro[3.3]heptane (1075); 6-[4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl]-1A%-thia-6-azaspiro[3.3]heptane-1,1-dione (1076); 6-[4-(2-{7,8-dimethyl-
[1,2,4]triazolo[1,5-a]pyridin-6-y1}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexyl]-1A°-thia-6-azaspiro[3.3]heptane-1,1-dione (1077); and N-methyl-4-(2-{7-
methyl-7H-pyrrolo[2,3-d]pyrimidin-5-yI}-3-(propan-2-yl)-1H-pyrrolo[3,2-b]pyridin-5-
yl)cyclohexan-1-amine (1078).
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9. A pharmaceutical composition for use in treating disease selected from autoimmune
disease or chronic inflammatory disease comprising a compound according to any one of
claims 1-8, N-oxide, stereoisomers, tautomers, solvates or a pharmaceutically acceptable

salt thereof; and a pharmaceutically acceptable carrier.

10. A compound according to any one of claims 1-8, N-oxide, stereoisomers, tautomers,
solvates or a pharmaceutically acceptable salt thereof, for use in therapy.

11. A compound according to any one of claims 1-8, N-oxide, sterecisomers, tautomers,
solvates or a pharmaceutically acceptable salt thereof, for use in treating autoimmune

disease or chronic inflammatory disease.

12. The compound, N-oxide, sterecisomers, tautomers, solvates or a pharmaceutically
acceptable salt thereof according to claim 11, wherein said autoimmune disease or
chronic inflammatory disease is selected from systemic lupus erythematosus (SLE),

rheumatoid arthritis, multiple sclerosis (MS), and Sjogren's syndrome.

13. Use of a pharmaceutical composition comprising the compound according to any one
of claims 1-8, N-oxide, stereoisomers, tautomers, solvates or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for treating disease selected

from autoimmune disease or chronic inflammatory disease.

14. Use of the compound according to any one of claims 1-8, N-oxide, stereoisomers,
tautomers, solvates or a pharmaceutically acceptable salt thereof in the manufacture of a

medicament for treating autoimmune disease or chronic inflammatory disease.

15. Use of the compound according to any one of claims 1-8, N-oxide, stereoisomers,

tautomers, solvates or a pharmaceutically acceptable salt thereof in the manufacture of a

medicament for treating autoimmune disease or chronic inflammatory disease selected

from systemic lupus erythematosus (SLE), rheumatoid arthritis, multiple sclerosis (MS),
465



and Sjogren’s syndrome.
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