
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 
(1) Organization11111111111111111111111I1111111111111i1111liiiii 

International Bureau (10) International Publication Number 

(43) International Publication Date W O 2019/126113 Al 
27 June 2019 (27.06.2019) W IPO I PCT 

(51) International Patent Classification: Biocon Park, Plot No. 2&3, Bommasandra Industrial Area 
C07D 401/14 (2006.01) C07D 487/04 (2006.01) IV Phase, Jigani Link Road, Bommasandra, 560 099 Ban
C07D 405/14 (2006.01) C07D 487/08 (2006.01) galore, Karnataka (IN). PASUNOORI, Laxman; c/o Syn
C07D 401/04 (2006.01) C07D 519/00 (2006.01) gene International Limited, Biocon Special Economic Zone, 
C07D 453/02 (2006.01) A61K31/437(2006.01) Biocon Park, Plot No. 2&3, Bommasandra Industrial Area 
C07D 471/04 (2006.01) A61P 37/00 (2006.01) IV Phase, Jigani Link Road, Bommasandra, 560 099 Ban
C07D 471/08 (2006.01) galore, Karnataka (IN). DURAISAMY, Srinivasan Kun

(21) International Application Number: chithapatham; c/o Syngene International Limited, Biocon 

PCT/US2018/066149 Special Economic Zone, Biocon Park, Plot No. 2&3, Bom
masandra Industrial Area IV Phase, Jigani Link Road, Bom

(22) International Filing Date: masandra, 560 099 Bangalore, Karnataka (IN). HEGDE, 
18 December 2018 (18.12.2018) Subramanya; c/o Syngene International Limited, Biocon 

Special Economic Zone, Biocon Park, Plot No. 2&3, Bom
(25)FilingLanguage: English masandra Industrial Area IV Phase, Jigani Link Road, Bom
(26) Publication Language: English masandra, 560 099 Bangalore, Karnataka (IN). ANUMU

LA, Rushith Kumar; c/o Syngene International Limited, 
(30)PriorityData: Biocon Special Economic Zone, BioconPark, PlotNo. 2&3, 

62/607,472 19 December 2017 (19.12.2017) US Bommasandra Industrial Area IV Phase, Jigani Link Road, 
(71) Applicant: BRISTOL-MYERS SQUIBB COMPANY Bommasandra, 560 099 Bangalore, Karnataka (IN). SRINI

[US/US]; Route 206 and Province Line Road, Princeton, VAS, Pitani Veera Venkata; c/o Syngene International 
New Jersey 08543 (US). Limited, Biocon Special Economic Zone, Biocon Park, Plot 

No. 2&3, Bommasandra Industrial Area IV Phase, Jigani 
(72) Inventors: DYCKMAN, Alaric J.; c/o Bristol-Myers Link Road, Bommasandra, 560 099 Bangalore, Karnataka 

Squibb Company, Route 206 and Province Line Road, (IN) 
Princeton, New Jersey 08543 (US). DODD, Dharmpal 
S.; c/o Bristol-Myers Squibb Company, Route 206 and (74) Agent: GREENBLATT, Gary D. et al.; Bristol-Myers 
Province Line Road, Princeton, New Jersey 08543 (US). Squibb Company, Route 206 & Province Line Road, Prince
MUSSARI, Christopher P.; c/o Bristol-Myers Squibb ton, New Jersey 08543 (US).  
Company, Route 206 and Province Line Road, Prince- (81) Designated States (unless otherwise indicated, for every 
ton, New Jersey 08543 (US). GILMORE, John L.; c/o kind ofnationalprotection available): AE, AG, AL, AM, 
Bristol-Myers Squibb Company, Route 206 and Province AGAT,AU,A, BA,BB,BG,BH,BN,BR,BW,BY,BZ, 

Line Road, Princeton, New Jersey 08543 (US). HAQUE, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, 
Tasir Shamsul; 351 Denny Drive, Yardley, Pennsylvania DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, 
19067 (US). SHERWOOD, Trevor C.; c/o Bristol-My- HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP, 
ers Squibb Company, Route 206 and Province Line Road, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, 
Princeton, New Jersey 08543 (US). WHITELEY, Brian MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, 
K.; c/o Bristol-Myers Squibb Company, Route 206 and OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, 
Province Line Road, Princeton, New Jersey 08543 (US). SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, 
POSY, Shoshana L.; c/o Bristol-Myers Squibb Company, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.  
Route 206 and Province Line Road, Princeton, New Jer
sey 08543 (US). KUMAR, Sreekantha Ratna; c/o Syn- (84) Designated States (unless otherwise indicated, for every 

gene International Limited, Biocon Special Economic Zone, kind of regional protection available): ARIPO (BW, GH, 

(54) Title: SUBSTITUTED INDOLE COMPOUNDS USEFUL AS TLR INHIBITORS 

(57) Abstract: Disclosed are compounds of Formula (I) N-oxides, or salts thereof, 
wherein G, A, R1 , R 5, and n are defined herein. Also disclosed are methods of using 
such compounds as inhibitors of signaling through Toll-like receptor 7, or 8, or 9, 

R and pharmaceutical compositions comprising such compounds. These compounds 
A / -are useful in treating inflammatory and autoimmune diseases.  

_ 9- G 
N' 
H



W O 20 19/126 113 A11I|||||||||||||||||||||||||||||||||||1111|||||||||||||||||||||||||||||||| 

GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 
EE, ES, Fl, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, 
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
KM, ML, MR, NE, SN, TD, TG).  

Declarations under Rule 4.17: 
- as to applicant's entitlement to applyfor and be granted a 

patent (Rule 4.17(ii)) 
- as to the applicant's entitlement to claim the priority of the 

earlier application (Rule 4.17(iii)) 
- ofinventorship (Rule 4.17(iv)) 

Published: 
- with international search report (Art. 21(3))



WO 2019/126113 PCT/US2018/066149 

SUBSTITUTED INDOLE COMPOUNDS USEFUL AS TLR INHIBITORS 

CROSS REFERENCE 

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

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

DESCRIPTION 

The present invention generally relates to substituted indole compounds useful as 

inhibitors of signaling through Toll-like receptor 7, 8, or 9 (TLR7, TLR8, TLR9) or 

10 combinations thereof Provided herein are substituted indole compounds, compositions 

comprising such compounds, and methods of their use. The invention further pertains to 

pharmaceutical compositions containing at least one compound according to the invention 

that are useful for the treatment of conditions related toTLR modulation, such as 

inflammatory and autoimmune diseases, and methods of inhibiting the activity of TLRs in 

15 a mammal.  

Toll/IL-I receptor family members are important regulators of inflammation and 

host resistance. TheToll-like receptor family recognizes molecular patterns derived from 

infectious organisms including bacteria, fungi, parasites, and viruses (reviewed in Kawai, 

T. et al., Nature Immunol.. 11:373-384 (2010)). Ligand binding to the receptor induces 

20 dimerization and recruitment of adaptor molecules to a conserved cytoplasmic motif in 

the receptor termed theToll/IL-1 receptor (TIR) domain with the exception of TLR3, all 

TLRs recruit the adaptor molecule MyD88. The IL-I receptor family also contains a 

cytoplasmic TIR motif and recruits MyD88 upon ligand binding (reviewed in Sims, J.E.  

et al., Nature Rev. Inmunol., 10:89-102 (2010)).  

25 Toll-like receptors (TLRs) are a family of evolutionarily conserved, 

transmembrane innate immune receptors that participate in the first-line defense. As 

pattern recognition receptors, the TLRs protect against foreign molecules, activated by 

pathogen associated molecular patterns (PAMPs), or from damaged tissue, activated by 

danger associated molecular patterns (DAMPs). A total of 13 TLR family members have 

30 been identified, 10 in human, that span either the cell surface or the endosomal 

compartment. TLR7/8/9 are among the set that are endosomally located and respond to 

single-stranded RNA (TLR7and TLR8) or unmethylated single-stranded DNA containing 
I
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cytosine-phosphate-guanine (CpG) motifs (TLR9).  

Activation of TLR7/89 can initiate a variety of inflammatory responses (cytokine 

production, B cell activation and IgG production, Type I interferon response). In the case 

of autoimmune disorders, the aberrant sustained activation of TLR7/8/9 leads to 

worsening of disease states. Whereas overexpression of TLR7 in mice has been shown to 

exacerbate autoimmune disease, knockout ofTLR7 in mice was found to be protective 

against disease in lupus-prone MRL/pr mice. Dual knockout of TLR7 and 9 showed 

further enhanced protection.  

As numerous conditions may benefit by treatment involving modulation of 

10 cytokines, IFN production and B cell activity, it is immediately apparent that new 

compounds capable of modulating TLR7 and/or TLR8 and/or TLR9 and methods of 

using these compounds could provide substantial therapeutic benefits to a wide variety of 

patients.  

The present invention relates to a new class of substituted indole compounds 

15 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 drugabilitv.  

SUMMARY OF THE INVENTION 

20 The present invention provides compounds of Fornula (I) 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 stereoisomers, tautomers, pharmaceutically acceptable salts, solvates or 

prodrugs thereof 

25 The present invention also provides pharmaceutical compositions comprising a 

pharmaceutically acceptable carrier and 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 for inhibition of Toll-like receptor 

30 7, 8, or 9 comprising administering to a host in need of such treatment a therapeutically 

effective amount of at least one of the compounds of the present invention or 

stereoisomers, tautomers, pharmaceutically acceptable salts, solvates, or prodrugs thereof.  
2
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The present invention also provides a method for treating proliferative, metabolic, 

allergic, autoimmune and inflammatory diseases, comprising administering to a host in 

need of such treatment a therapeutically effective amount of at least one of the 

compounds of the present invention or stereoisomers, tautomers, pharmaceutically 

acceptable salts, solvates, or prodrugs thereof.  

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

associated with Toll-like receptor 7, 8, or 9 activity, the method comprising administering 

to a mammal in need thereof, at least one of the compounds of Formula (I) or salts, 

solvates, and prodrugs thereof 

10 The present invention also provides processes and intermediates for making the 

compounds of Formula (I) including salts, solvates, and prodrugs thereof.  

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

or salts, solvates, and prodrugs thereof, for use in therapy.  

The present invention also provides the use of at least one of the compounds of 

15 Formula (I) or salts, solvates, and prodrugs thereof, for the manufacture of a medicament 

for the treatment of prophylaxis of Toll-like receptor 7, 8, or 9 related conditions, such as 

allergic disease, autoimmune diseases. inflammatory diseases, and proliferative diseases.  

The compound of Formula (I) and compositions comprising the compounds of 

Formula (I) may be used in treating, preventing, or curing various Toll-like receptor 7, 8, 

20 or 9 related conditions. Pharmaceutical compositions comprising these compounds are 

useful for treating, preventing, or slowing the progression of diseases or disorders in a 

variety of therapeutic areas, such as allergic disease, autoimmune diseases, inflammatory 

diseases, and proliferative diseases.  

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

25 disclosure continues.  

DETAILED DESCRIPTION 

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

Formula (1): 

3
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10 -(CRLR,)j --NRL(C(O)((Hf2)1--2(piperidiin l).  

-(CRRx)1-2NR,,C(O)O(CH,)1--(iperidinyl), or 

--- (CR,-R)I2NRC(O)(CH)---2NRRx,; 

(ii) -CRxR1?RJ3.wherein Ri?and R13 together with the carbon atom towhich they are 

attached form acyclic group selected from azabicyclo[4.1.floctanyl, azpanyl.  
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azetidinyl, C3-7 cycloalkyl, diazepanyl, diazaspiro[4.5]decanonyl, morpholinyl, 

octahydrocy clopenta[c]pyrrolyl, piperazinyl, piperidinyl, pyrrolidinyl, and 

quinuclidinyl, each substituted with zero to 4 Ra; or 

(iii) -CRx::CRx(pperidinyl); or 

5 Ri is H, Cl -CN, C1-4alky, C1-3 fluoroalkyl, C1-3 hydroxalkyl, C1-3 hydroxy

fluoroalkyl. -CR=:C1-12, C3--6 cycloalkyI, -CH2(C3--6 cycloalkyl), -C(O)O(C1-3 

alkyl), or tetrahydropyranyl; 

each R2 is independently halo, -CN, -01-, -NO2, Ci-4 alkyl, C1-2 fluoroalkyl, C1-2 

cyanoalkyl, Ci-3 hydroxyalkyl. C1-3 aninoalkyl, -0(CH2)1-20H, -(CH2)o-40(C-4 

10 alkyl), C1--3 fluoroalkoxy, -(CH2)-40(C1-3 alkyl), -O(CH2)i-20C(O)(C--3 alkyl), 

-O(CH2)1-2NRxRx, -C(0)0(C1-3 alkll7), -(CH2)o-2C(O)NRyRy, -C(O)NRx(CI-5 

hydroxyalkyl), .-C(O)NRx(C2--6alkoxyalkyl), -C(O)NRx(C3-6 cycloalkyl), -NRRy, 

-NRy(C1-3 fluoroalkyl), -NRy(Ci--4 hydroxyalkyl), -NRxC-12(phenyl), 

-NRxS(0)2(C3- 6 cycloalkyl), -NRxC(0)(C1-3 alkyl). -NRxCH2(yclopropyl), 

15 -S(0)2(C1-3 alkyl), -(CH2)o--(C;--6 cycloalkyl), -(C2)o-2(phenyl), morpholinyl, 

dioxothiomorpholinyl, dinmethyl pyrazolyl, nethylpiperidinyl, methylpiperazinil, 

anino-oxadiazolyl, imidazolyl, triazolyl, or -C(O)(thiazolyl); 

R2a iS C1-6alkyl, C1-3 fluoroalkyl, C-6 hydroxyalkyl, Ci-3 aminoalkyl, -(CH2)0-40(C1-3 

alkyl), C3--6 cycloalkyl, --(CH2)1--3C(O)NRxRx, -CH2(C3-6 cycloalkyl), -CH2(phenyl), 

20 tetrahydrofuranyl, tetrahydropyranyl. or phenyl; 

each R2b is independently H. halo. -CN, -NRxR, C1-6 alkyl, C1-3 fluoroalkyl, C1-3 

hydroxyalkyl, C1-3 fluoroalkoxy, -(CH2)o-2O(Ci-3 alkyl), -(CH2)o-3C(O)NRxRx, 

-- (CH42)1-3(C3-6 cycloaldkyl), -C(0)0(C1-3- alkyl), -C(O)NRx,(Ci-3 alkyl), 

-CRx=CRxR,. or -CRx=CH(C3-6 cycloalkvl); 

25 R2c is R2a or R2b; 

R2d is R2a or R2; provided that one of R2e and R2d is R2a, and the other of R2e and R2 is 

R2b; 

each R5 is independently F. Cl, -CN, C--3 alkyl Ci--2 fluoroalkyl, or -OCH3; 

Rn is azetidinyl, azaspiro[3.5]nonanyl, dioxidothiomorpholinyl, 

8
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hexahvdropyrrolo[3,4-c-pyrrolyl, morpholinyl, piperazinyl, piperidinyl, pyridinyl, or 

pyrrolidinyl, each substituted with zero to 3 substituents independently selected from 

halo, -CN, C-4 alkyl, C1-3 aminoalkyl, -(CH2)1-2(phenyl), -C(O)CH2NRxR, C-5 

hydroxyalkyl, -(CH2)i--2C(O)NRxRx, -(CH2-2S(O)2(Ci--3 alkyl), 

5 -(CH2)1-2S(O)(C1-3 alkyl). oxetanyl, tetrahy drofuranyl, and tetrahydropyranyl; 

each R12a is independently F, Cl, -OH, C1-6 alkyi, Ci-4 fluoroalkyl, C1-4 cyanoalkyl, C1-6 

hydroxyalkyl, -(CH2)-20(Ci-3 alkyl), -(C1-?)-?C(O)NRxRx, -(CH2)1--2S(O)2(C1-2 

alkyl), -(CH2)I-2NRxHS(O)2(C1-2 alkyl), -(CH2)i-2NRxRx, C1-3 alkoxy, -NRRy, 

NRx(Ci-3sfluoroakyl), -NRx(CH2CH2O(Ci-3 alkyl)), -NRx(C--2cyanoalkyl), 

10 -NRxCH2NRxRx, -NRx(Ci-4 hydroxyalkyl), -NRx(CH2C(O)NRxRx), -NRx(C1-3 

alkoxv), -NRxCH2CH2S(O)2(Ci-2 alkyl), -NRxC(O)C-Is, -NRxC(O)(Ci-2 

fluoroalkyl), -NRxC(O)CRxRNRxR, -NRxC(O)C-12NRyRy, 

-NRxC(O)CH2NRx(C1-4 hydroxyalkyl), -NRx(CH2)1-2C(O)NRxRx, -NRxS()2(C1-2 

alkyl),-C(O)(C1--5 alkyl), -C(0)(CH4)-30(C-2 alkyl), -C(O)CRxRxNRyRy, R12b, 

15 -CRxRxR12b, -C(O)R1b, -CRxRxR12, -C()CRxRxNRxR12b, -C(O)NRxR12b, 

-NRxC(O)CRxRxR2b, -NRxR12n, -NRxCRxRR12b. -NRxC(O)CRRxNRR12b, 

-NRxC(O)CRxRxNRxC-R12,. -NRxCRxRC(O)NRxR12., or -OR2b; 

Rjb Is azetidinyl, C3-6 cycloalkl, diazabicyclo[2.2.1]heptanyT, dioxolanyl, 

dioxidotetrahydrothiopyranyl, dioxidothiomorpholinyl, irnidazolyi, morpholinyl, 

20 octahydrocyclopenta[c]pyrrolvl. octahydropyrrolo[3,4-clpyrrolvi, 

oxaazaspiro(3.3]heptanyl, oxetanyl, phenyl, piperazinyl, piperazinonyl, piperidinyl, 

pyridinyl, pyrrolidinvl, quinuclidinyl, tetrahydrofuranyl, tetrahydropyranyl, or 

triazolvl, each substituted with zero to 4 substituents independently selected from F, 

Cl, -OH, C1-4 alkyl, C1-3 fluoroalkyl. C-3 hydroxvalkyl, C1-1 aminoalkyl, C1-4 

25 Ilkoxy, -(CH2)1--20(C-3 alkyl), -NRxRx, and -C(O)NRxRx; 

R, is H, C1-2 alkyl, or C1-? fluoroalkyl; 

each Rx is independently H or -C13; 

each Ry is independently F, Cl, -CN, C-3 alkyl, C--3 fluoroalkyl, C--3 alkoxy, 

-NRxC(O)(C1-3 alkI), -C(O)NRxRx, C3- 6 cycloalkyl, piperidinyl, or morpholinyl; 

9
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n is zero, 1, or 2; and 

p is zero, 1, 2, 3, or 4.  

The compounds of Formula (1) or salts thereof in which A is -C-IR12R13; and Rn 

and R13 together with the carbon atom to which they are attached form a cyclic group and 

5 the cyclic 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 (I) or a salt thereof wherein G 

OCH3 

is: - and A, R1, R5, and n are defined in the first aspect.  

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

(R2)p (R 2)p 

10 wherein G is: or N ;and A, RR2, R, 5, nand p are defined in the first 

aspect.  

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

R2  R2  Rb R2b R2b 

N-N NN 

is R2b R2a R, R2b R2a or 0 R2d ;and A, R, R2a, R2R, 

R2, R5, n, and p are defined in the first aspect. Included in this embodiment are 

15 compounds in which R2a is C1-4 alkyl, Ci-2 fluoroalkyl, Ci_4 hydroxyalkyl, 

-(CH2)1-30CI-, C3-6 cycloalkyl, -CH2C(O)NRxRx. -CH2(C3-6 cycloalkyl), 

-CH2(phenyl), tetrahydrofuranyl, or phenyl; and each Rab Is independently H, F Cl, -CN, 

-NRxRx, Ci_6 alkyl, Ci-2 fluoroalkyl, C1--3 hydroxyalkyl, -(CH2)-2O(CI-2 alkyl), 

-(CH2)o_2C(O)NRxR, -(CH2)1-3(cyclpropyl), -C(O)O(C1-2 alkyl), -C(O)NRx(Ci_3 

20 alkyl), -CRx=CH2, or -CH=CH(C3_6 cycloalkyl). Also included in this embodiment are 

compounds in which R2a is -CH3; and each RN) is independently H, Cl, or -C-b.  

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

is a 9-membered heterocyclic ring selected from: 

10
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10 One embodiment provides acompound of Formua(1) or asalt thereof wherein G 

is a.I0-membered heterocyclic ring sel ected from: 

13
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"Z %L)N (R2 )p 

----- --/ - N 

N N (( 2 R)p 

N 

N N 

(RR2)p 

/ ~HN 0 

(R2) H and 0 

and A, R1, R2, R5. n. and p are defined in the first aspect.  

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

wherein Ri is H, Cl, -CN, C1-4 alkyl, C1-2 fluoroalkyl, C1-2 hydroxyalkyl, or 

-C(0)0(CI-2 alkvl); each R2 is independently F. Cl, -CN, -OH, C-3 alkyl, C1-2 

fluoroalkyl, C-2 cyanoalkyl, C--3 hydroxyalkyl., C-- aninoalklI, -(CH12)0-2(C-3 alkyl), 

C3-6 cycloalkl, -NRxRx, -(CH2)o-2C(O)NRxR,, -CH2(C3-6 cycloalkyl), -CH2(phenyl), 

10 or phenyl; R2a is C1-4 alkyl, C1-2 fluoroalkyl, C-4 hydroxyalkyl, -(CH2)1-30CH3, C3-6 

cycloalkyl, -CH2C(O)NRxRx, -CH2(C3-6 cycloalkyl), -CH2(phenyl), tetrahydrofuranyl, 

or phenyl; each R2b is independently H. F, Cl, -CN, -NRxRx, C-6 alkyl, C-2 fluoroalkyl, 

CI-3 hydroxyalkyl, -(C2)-2O(C1-2alkyl). -(CH2)o-2C(O)NRxRx, 

-(CH2)1-3(cyclopropl), -C(O)O(C1-2 alkyl), -C(O)NRx(Ci-3 alkyl), -CRx=CH2. or 

15 -CH=CH(C3--6 cycloalkyl); A is: (i) -(CRxR,)i-Rii, C--2 aminoalkyl, 

-(CRxRx)1-2NRxC(O)Rii, -CH2 NRxC(O,)(CH2,)i-2(piperidinyl7), 

-CH2NRxC(O)OCH2(piperidinyl), or -CHNRxC(O)(CH2)i--2NRxRx; (ii) -CRxR12R13, 

wherein R12 and R13 together with the carbon atom to which they are attached form a 

cyclic group selected from azabicyclo[4.1.]octany, azepanyl, azetidinyl, C3-

20 cycloalkyl, diazepanyl, diazaspiro[4.5]decanonyl, morpholinvi, 

octahydrocy clopenta[c]pyrrolyl, piperazinyl, piperidinyl, pyrrolidinyl, or quinuclidinyl, 

each substituted with zero to 3 R12a; or (iii) -CRx=CRx(piperidinyi); Ru is azetidinyi, 
14
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azaspiro[3.5]nonanyl, dioxidothiomorpholinyl, hexahdropyrrolo13,4-c]pyrrolyl, 

rnorphoinyl, piperazinyl, piperidinyl, pyridinyl, or pyrrolidinyl, each substituted with 

zero to 3 substituents independently selected from F. Cl, -CN C1-3 alkyl, C1-? 

aminoalkyl, -CH2(phenyl), -C(O)CH2NRxRx, -CH2CRxRx0H, -CH2C(O)NRxRx, 

-CH2CH2S(O)2(CI-3 alkyl), -CH2CH2S(O)(C1-3 alkyl), oxetanyl, tetrahydrofuranyl, and 

tetrahydropyranyl; each R12a is independently -OH, Ci-j alkyl, Ci-3 fluoroalkyl, C1-2 

cyanoalkyl, Ci-4 hydroxyalkyl, CH-2(C-2alkyl), -CH2C(O)NRxR, 

-(CH2)1-2S(O)2(Ci-alkyl), -(CH2)1-2NHS(O)2(C-2 alkyl), -(CH2)-2NR-R,, C-2 

alkoxy. -NRyR, -NRx(Ci-3 fluoroalkyl), -NRx(CH2CH2O(C--2 alkyl)), -NRx(Ci-2 

10 cyanoalkyI), -NRxCH2NRxRx, -NRx(CI- 4 hydroxyalkyl), -NRx(CH2C(O)NH2), 

-NRx(OCH3), -NRxCH2CH2S()2(Ci-2lkyl), -NRxC()CH3, -NRxC(O)(Ci-2 

fluoroalkyl), -NRxC(O)CRxRNRxR, -NRxC(O)CH2NRyRy, -NRxC(O)CH2NRx(C--4 

hydroxyalkyl), -NRxCH2C(O)NRxRx, -NRxS(O)2CH3, -C(O)(Ci-5 alkyl), 

-C(O)CH2O(C1-2 alkyl), -C(O)CH2CH2O(C1--2 alkyl), C(O)CH2NRxRx, 

15 -C(O)CHRxNRyRy, R12b, -CRxRxR12, -C(O)R12b, -CRxRxR12, -C(O)CH2NRxR2b, 

-C(O)NRxR12h, -NRxC(O)CRxRxR12., -NRxR126, -NRxCRxRxR12., 

-NRxC(O)CHI2NRxR2b. -NRxC(O)CH2NRxCH2R2b, -NRxC2IC(O)NRxRi2, or -OR2b; 

Rj2b Is azetidinyl, C3-6 cycloakl diazabicyclo[2.2.1]heptanyT, dioxolanyl, 

dioxidotetrahydrothiopyranvl, dioxidothiomorpholinyl, imidazolyl, morpholinyl, 

20 octahydrocyclopenta[c]pyrroll, octahydropyrrolo[3,4-clpyrrolvi, 

oxaazaspiro(3.3]heptanyl, oxetanyl, phenyl, piperazinyl, piperazinonyl, piperidinyl, 

pyridinyl, pyrrolidinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydropyranyl, or triazolyl, 

each substituted with zero to 4 substituents independently selected from F, Cl, -01, C--3 

alkyl, Ci-2 hydroxyalkyl, C1-2 alkoxy, -(CH2)1-20(C1-2 alkyl), -NRxRx, and 

25 -C(O)NRxRx; each R5 is independently F, Cl -CN, Ci-2 alkyl, or -OCH3; n is zero or 1; p 

is zero, 1, 2, or 3; and G is defined in the first aspect.  

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

wherein G is: 

15
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R2b R2b 

OCH3 N R R 
(i) 00 3  \ R2b or 

(i) - ,(ii) ;(iii) 2 ;o 

NNH 
(R 2)p (R2)p 

-N 

(iv) N N r (R2)p and A, Ri, R2, R2a, R2b, R5, n. and p are 

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

Cl, -CN, C1-4 alkyl, C-2 fluoroalkyl, C-2 hydroxy alkyl, or -C(O)O(C-2 alkyl); each R2 

isindependently F, Cl, -CN, -OH,C1--3alkyl, C- fluoroalkyl, C-2 cyanoalkyl, C1

hydroxyalkyl, C1-2 aminoalkyl, -(CH2)o-2O(C1-3 alkyl), C3-6 cycloalkyl, -NRxRx, 

-(CH2)oh-2C(O)NRxRx, -CH2(C--6 cycloalkyl), -CH2(phen i), orphenyl; R2a is Ci-4 alkyl, 

C1-? fluoroalkyl, C1-4 hydroxyalkI, -(CH2)1-3OCH3, C3-6 cycloalkyl, -CH2C(O)NRxRx, 

-CH2(C3-6 cycloalkyl), -CH2(phenyll), tetrahydrofuranyl, or phenyl; each R2b is 

10 independentlyHF, Cl,-CN,-NRxR, C1-6alkyl, C1-2fluoroakl,C-3hydroxalkyl, 

-(CH2)o-2O(C1-2alkyl), -(CH2)o-2C(O)NRxRx, -(CH12)-3(cyclopropyl), -C(O)O(C1-2 

alkyl), -C(O)NRx(Ci-- alky), -CRx=CH2, or -CH=CH(C3-6 cycloalkyl); A is: (i) 

-(CRxRx)I-2RiI, C1-2 aminoalkyl, -(CRxRx)-?NRxC(O)R1, 

-CH2NRxC(O)(CH2)1--2(piperidinyl), -CH2NRxC(O)OCH2(piperidiniyl), or 

15 -CHNRxC(O)(CH2)i-NRxRx (ii) -CRxR12R13, wherein R12 and R13 together with the 

carbon atom to which they are attached form a cyclic group selected from 

azabicyclo[4.1.1]octanyl, azepanyl, azetidinyl, C3-7 cycloalkyl diazepanyi, 

diazaspiro[4.5]decanonyl, morpholinyl, octahydrocyclopenta[cipyrroiyi, piperazinyl, 

piperidinl, pyrrolidinyl, or quinuclidinyl. each substituted with zero to 3 R?a; or (iii) 

20 -CRx=CRx(piperidinyl); Ru is azetidinyl, azaspiro[3.5]nonanyl, dioxidothiomorpholinyl, 

hexahvdropyrrolol3,4-c]pyrrolyl, morpholinyl, piperazinyl, piperidinyl, pyridinyl, or 

pyrrolidinyl, each substituted with zero to 3 substituents independently selected from F, 

Cl, -CN, C1-3 akyl, C-2 aiinoalki, -CH2(phenyl), -C(O)CH2NRxR,, -CH2CR-ROH, 

-CHC(O)NRxRx, -CH2Ci2S(O)2(Ci--; alkyl), -CH2CH2S(O)(C1-- alkI), oxean.l, 

16
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tetrahvdrofuranl, and tetrahvdropyranl; each R12a is independently -0H, C-4 alkyl, 

C1-3 fluoroalkyl, C1--2 cyanoalkyl, Ci--4 hydroxyalkyl, -(CH2)1-20(C-2alkyl), 

-CH2C(O)NRxRx, -(C-H2)1--2S(O)2(Ci--2 alkyl), -(CH)-2NHS(O)2(C1-2 alkyl), 

-(CH2)1-2NRRx, Ci-2 alkoxy, -NRyRy, -NR(C1-3 fluoroalkyl), -NRx(CH2CH2O(Ci-2 

5 alkyl)), -NRx(Ci-2 cyanoalkyl), -NRxCH2NRRx, -NRx(Ci-4 hydroxvalkyl), 

-NRx(CH2C(O)NH2), -NRx(OCH3), -NRxCH2CH2S(O)2(C1-2 alky-NRxC(O)CH3.  

-- NC(O)(Cfluoroaly) (), xNRx ,C(O)CH 2NRyRy, 

-NRxC(O)CH2NRx(Ci-4 hydroxyalkyl), -NRxCH2C(O)NRxRx, -NRxS()2CH3, 

-C(O)(CI-5 alkyl), -C()CH20(C-2 alkyl), -C()CH2CH20(C1-2 alk1), 

10 -C(O)CH2NRxRx, -C(O)CHRxNRyRy, R12b, -CRxRxR12b, -C(O)R12b, -CRxRxR12b, 

-C(O)CH2NRxR12,b -C(O)NRxR12b, -NRxC(O)CRxRxR1, -NRxRi2, -NRxCRxRxR12b, 

-NRxC(O)CH2NRxR12b, -NRxC(O)CH2NRxCH2R2b, -NRxCH2C(O)NRxRi2b, or --OR12; 

Ri2b is azetidinyl, C3--6 cycloalkyl, diazabicyclo[2.2.IIheptanyl, dioxolanyl, 

dioxidotetrahy drothiopyranyl, dioxidothiomorpholinyl, imidazoli, morpholinyI, 

15 octahydrocyclopentalc]pyrrolyi, octahy dropyrrolo[3,4-c]pyrrolyI, 

oxaazaspiro[3.3]1heptanyl, oxetanyl, phenyl, piperazinyl, piperazinonyl, piperidinyl, 

pyridinylpyrrolidinyl, quinuclidinyl,tetrahydrofuranyl,tetrahydropyranvl,ortriazoll, 

each substituted with zero to 4 substituents independently selected from F, CI, -OH, C1-3 

alkyl, CI--2 hydroxyalkyl, Ci-2 alkoxy, -(CH2)1--2O(Ci--2 alkyl), -NRxRx, and 

20 -C(O)NRxRx; each R5 is independently F, Cl, -CN, C -alkyl, or -OCH3; n is zero or 1 p 

is zero, 1, 2, or 3; and Rx and Ry are defined in the first aspect. Also included in this 

embodiment are compounds in which R1 is -CH2CH3 or -CH(CH3)2; each R2 is 

independently CI3 or -OCH3; R2a is -CH3; each R2b is independently H or -CH3; A is: 

(i) -CHRxRi , -CH2CH12Rn , -CH2I NH -2, -CH-2NHC('(O)Rn1 , 

25 -CH2NHC(O)CH2CH2(pipenidinyl). -CH2NHC(O)OCH2(pipeidinyl), or 

-CH2NHC(O)CH2CH2N(CH3)2; (ii) -CI-Ri2RI3, wherein R-2 and Ru together with the 

carbon atom to which they are attached form a cyclic group selected from 

azabicyclo4.1.1]octanyl, azepanyl, azetidinyl, C3-6 cycloalkyl, diazaspiro(4.5]decanonyl, 

morpholinyl, octahydrocyclopentalc~pyrrolyl, piperidiny i.pyrrolidinyl, or quinuclidinyl, 

17
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each substituted with zero to 3 R12a; or (iii) -CH=CH(piperidinyl); Rn is azetidinyl, 

azaspiro[3.5]nonanyl, dioxidothiomorpholinyl, hexahvdropynolo[3,4-c]pyrroly, 

morpholinyl, piperazinyl, piperidinyl, or pyrrolidinyl, each substituted with zero to 2 

substiluents independently selected from F, -CH3, -CH(CH3)2, -CH2CN, -CH2(phenyl), 

5 -C(O)CH2N(CH3)2, -CHII2C(CFI3)2OH, -CH2C(O)N(CH3)2, -CH-2iCH2S(O)2Cb-13, 

-CH2CH2S(O)CH3, oxetanyl, and tetrahydropyranyl; each R12a is independently -OH, 

-CH3, -CH2CH2CH3, -- CH(CH3)2, -CH2CH(CH3)2, -CF3, -- CH2CH2CH2CF3, -CH2CN, 

-CH2C(CH3)20H, -CH2CH20CH3, -CH2C(O)NH(CH3), -CH2C(O)N(CH3)2, 

-CH2C(O)NH2. -CH2CH2S(O)2CH3. -CH2CH2NHS(O)2CH3, -CH2NRxRx, 

10 -CH2CH2NH1(C-3) -OC13, -NRRx, -N(CI-;)(CI-I2CH3), -N(CH3)(CH(CI3)2), 

-NR,(CH2CHF2) -NH(CH2CF3), -N(CH3)(CH2CH2CF3), -N(CH3)(CH2CH2OCH3), 

--NI(CH2CN), -N(CH3)CI-2N(CH3)2, -NHI-(2C(C13)2-OH), --NH(CIH2C(O)NH2), 

-N(CH3)(OCH3), -NRxCH2CH2S(O)2CH3, -NHC(O)CH3, -NHC(O)CH2CF3, 

-NHC(O)CHRxNH(CH3), -NRxC(O)CH2N(CH3)2, -NHC(O)CH2N(CH3)(CH2CH3), 

15 -NH-C(O)CH2N(CHCH3)2-NHC(O)CH2NH-I(CH2C(CH3)20H), 

-NHCH2C(O)NRx(CH3), -NHS(O)2CH3, -C(O)C(CH3)3, -C(O)CH(CH2CH3)2, 

-C(O)CH2OCH3, -C(O)CH2CH2OCH3, -C(O)CH2NH-I(CH3), -C(O)CH2N(CH3)2, 

-C(O)CH(CH3)NH(CH3), -C(O)CH2N(CH3)(CH2CH3), -C(O)CH2N(CH2CH3)2, R2, 

-CH2R12, -C(O)R126, -C(O)CH2R126, -C(O)CH2NHR2., -C(O)NRxR126, 

20 -NRxC(O)CH-12R12, -NRxR2,b. -NRxCH2Rl2b, -NHC(O)CH2NRxR2t, 

-NHC(O)CH2NRxCH2R12, -NHCH2C(O)NHR12b, or -OR12b; R12b is azetidinyl, 

cy clopropyl, diazabicyclo[2.2.1]heptanyl, dioxolanyl, dioxidotetirahvdrothiopyranyl.  

dioxidothiomorpholinyl, imidazolyl, morphoinyl, octahdrocyclopenta[c]pyrrolyl, 

octahydropyrrolol3,4-cipyrrolyl, oxaazaspiro13.3]heptaml, oxetanyl, phenyl, piperazinyl, 

25 piperazinonyl, piperidinyl, pyridinyl, pyrroidinyl, quinuclidinyl, tetrahydrofuranyl, 

tetrahydropyranyl, or tiazolyl, each substituted with zero to 4 substituents independently 

selected from F, -OH, -CH3, -CH(CH3)2, -CH2OH, -OCH3, -CH2CH20CH3, -NRxRx, 

and -C(O)NH2; n is zero; and p is zero, 1, 2, or 3.  

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

30 wherein Ri is -CH2CH3 or -CH(CH3)2; each R2 is independently -CI3 or -OC-; R2a is 
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-CH3; each R2 is independently H or -CH3 A is: (i) -CHRxRn, -CH2CH2R, 

-CH2NH2, -CH2NHC(O)Rn, -CHNHC(O)CH2CH2(piperidinvl), 

-CH2NHC(O)OCH2I-(piperidinyl), or -C-12N-IC(O)CHCI-I2N(CH3)2; (ii) -CHR12R13, 

wherein R12 and R3 together with the carbon atom to which they are attached form a 

5 cyclic group selected from azabicycl[4.1.1]octanyl, azepanyl, azetidinyl, C3_6 

cycloalkyl, diazaspiro[4.5]decanonyl, morpholinyl, octahydrocyclopentalcpyrrolyl, 

piperidinyl, pyrrolidinyl, or quinuclidinyl, each substituted with zero to 3 R12a; or (iii) 

-CH::CH(piperidinv); Ru is azetidinyl, azaspiro(3.5]nonanyi, dioxidothiomorpholinyl, 

hexahydropyrrolo[3,4-c]pyrrolyl, morpholinyl, piperazinyl, piperidinyl, or pyrrolidinyl, 

10 each substituted with zero to 2 substituents independently selected from F, -CH3, 

-CH(C-I3)2, -CH2CN, -CH-12(phenVl), -C(O)CH2N(CH-13)2, -C2C(C-13)20H, 

-CH2C(O)N(CH3)2, -CH2CH2S(O)2CH3, -CH2CH2S(O)CH3, oxetanyl, and 

tetrahydropyranyl; each R12 is independently -OH,-CH3, -CH2CH2CH3, -CH(CH3)2, 

-CH2CH(CH3)2, -CF3, -CH2CH2CH2CF3, -CH2CN, -CH2C(CH3)2OH, -CH2CH2OCH3, 

15 -CH2C(O)NH(CH3), -CH2C(O)N(CH3)2. -CH2C(O)NH2, -CH2CH2S(O)2CH3, 

-CH2CI2NHS()2CFI3, -C-NRxRx, -CH2CH2NH(CH1), -OCH3, -NRxR, 

-N(CH3)(CH2CH3), -N(CH3)(CH(CH3)2), -NRx(CH2CHF2) -NH(CH2CF3), 

-N(CH-I3)(CH2CH2CF3), -N(CH3)(CH2C12OCH3), -NH-(CH2CN), -N(CH3)CH2N(CH3)2, 

-NH(CH2C(CH3)20H), -NH(CH2C(O)NH2), -N(CH3)(OCH3), -NRxCH2CH2S(O)2CH3, 

20 -NHC(O)CH3, -NHC(O)CH2CF3, -NHC(O)CHRxNH(CH3), -NR xC(O)CH2N(CH3)2, 

-NH-C(O)CH2N(CH3)(CH2C-b),-NIC(O)CH2N(CH2C-1;)2, 

-NHC(O)CH2NH(CH2C(CH3)20H), -NHCH2C(O)NRx(CH3), -NHS(O)2CH3.  

--C(O,)C(CH3,)3, -C(0)CH(CH2CH3)2, -C(O0)CHJ2OCH3-, '-C(O)CH2_CHJ2OCH3, 

-C(O)CH2NH(CH3), -C(O)CH2N(CH3)2, -C(O)CH(CH)NH(CH3) 

25 -C(O)CH2N(CH3)(CH2CH3), -C(O)CH2N(CH2CH3)2, R2b. -CH2R12b, -C(O)R12, 

-C(O)CH2R12b, -C(O)CH2NHR12t, -C()NRxR2b, -NRxC(O)CHR12M, -NRxR12b, 

-NRxCH2Ri2, -NHC(O)CH2NRxR12b, -NHC(O)CH2NRxCH2R2b., 

-NHCH2C(O)NHIR2b, or -OR12b; R12b isazetidinyl, cyclopropyl, 

diazabicyclo[2.2.1]heptanyl, dioxolanyl, dioxidotetrahydrotiopyranIl, 

30 dioxidothiomorpholinyl, imidazolyl, morpholinyl, octahydrocyclopenta[c]pvrrolyl, 
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octahydropyrrolo[3,4-clpyrrolvl, oxaazaspiro[3.3]heptanyl, oxetanyl, phenyl, piperazinyl, 

piperazinonyl, piperidinyl, pyridinyl, pyrrolidinyl, quinuclidinyl, tetrahydrofuranyl, 

tetrahydropyranyl, or triazolyl, each substituted with zero to 4 substituents independently 

selected from F, -OH, -CH3, -CH(CH3)2, -CH2OH -OCH3, -CH2CH20CH3, -NRxRx, 

5 and -C(O)NH2; n is zero; p is zero, 1, 2, or 3; and G and R. are defined in the first aspect.  

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

wherein Ri is H, Cl, -CN, C4 alkyl, C1-3 fluoroalkyl, Ci_3 hydroxyalky, C1-3 hydroxy

fluoroalkyl, C3-6 cycloalkyl, -CH2(C3-6 cycloalkyl), or -C(O)O(CI-3 alkyl); and G, A, R, 

and n are defined in the first aspect. Included in this embodiment are compounds in 

10 which Ri is H, Cl, -CN, C1-4 alkyl, Ci-2 fluoroalkyl. C1-2 hydroxyalkyl, or -C(O)O(C-2 

alkyl). Also included in this embodiment are compounds in which Ri is -CH2CH3 or 

-CH(Cb3)2.  

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

wherein each R2 is independently F, Cl, Br, -CN, -OH, -NO2, C1-4 alkyl, C1-2 

15 fluoroalkyl, C1-2 cyanoalkyl, Ci_3 hydroxyalkyl, Ci_3 aminoalkyl, -OCH2OH.  

-(Cl-2)-2i(C- alkyl), C-2 fluoroalkoxy, -(CH2)-20(C1-3 alkyl), 

-O(CH2)1-2OC(O)(C1-2 alkyl), -O(CH2)1-2NRxRx, -C(O)O(C1-2 alkyl), -C(O)NRR,.  

-C(O)NR,(Ci- hy droxyalkyl), -C(O)NRx(C2-6alkoxy alkyl), -C(O)NRx(C-6 

cycloalkyl), -NTyRy, -NRy(CI-3 fluoroalki), -NRy(C_4 hydroxyalkyl), -NRxC(O)(C-3 

20 alkyl), -S(O)2(Ci_3 alkyi), C3_6 cycloalkyl, phenyl, morpholinyl, dioxohiomorpholinyl, 

dimethyl pyrazolyl, methylpiperidinyl, methylpiperazinyl, aino-oxadiazolyl, imidazolyl, 

or triazoIy; and G, A, R1, R5, R x, Ry, n. and p are defined in the first aspect. Included in 

this embodiment are compounds inwhich each R2 is independently F. Cl, -CN, -OH, 

Ci--3 alkyl, CI-2 fluoroalkyl, Ci-2 cyanoalkyl, C1-3 hydroxyakyl, C1-2 aminoalkyl, 

25 -(CH2)o-2O(Ci-3 alkyl), C3-6 cycloalkyl, -NRxRx, -(CH2)-2C(O)NRxRx, -CH2(C3-6 

cycloalkyl), -CH2(pheny)or phenyl. Also included in this embodiment are compounds 

in which each R2 is independently -C1-13 or -OCH3.  

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

wherein A is (i) -(CRxRx)j-2Rj, C1-2 aminoalkyl, -(CRxRx)-2NRxC(O)R, 

30 -CH2NRxC(O)(CH2)1-2(pipendinyl),-CH2NRxC(O)OCH2(piperidinyi),or 

20
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-CH2NRxC(O)(CH2)1-2NRxRx; (ii) -CRxR2R13, wherein R12 and R13 together with the 

carbon atom to which they are attached form a cyclic group selected from 

azabicyclo[4.1.1joctanyl, azepanyl, azetidinyl, C3-7 cycloalkyl, diazepanyl, 

diazaspiro[4.5]decanonyi, morpholinyl, octahydrocyclopenta[c]pyrrolyl, piperazinI, 

5 piperidinyl, pyrrolidinyl, or quinuclidinyl, each substituted with zero to 3 R2a; or (iii) 

-CRx=CRx(piperidiny); and G, R., R5, Ru, R12R2a, R13, Rx, and n are defined in the 

first aspect. Included in this embodimentare compounds in which A is: (i) -CHRxR, 

-CH2C-2R, -CHN-12, -CH2NHC(O)R, -CH-12N-IC(O)CI-I2CH?(piperidinyl), 

-CH2NHC(O)OCH2(pipendinyl), or -CH2NHC(O)CH2CH2N(CH3)2; (ii) -CHR2R13, 

10 wherein Rn and R13 togetherwith the carbon atom to which they are attached form a 

cyclic group selected from azabicyclo[4.1.1]octanyl, azepanyl, azetidinyl, C3-6 

cycloalkyl, diazaspiro[4.5]decanonyi, morpholinyl, octahydrocy clopentalc]pyrrolvi, 

piperidinyl, pyrrolidiny, or quinuclidinyl. each substituted with zero to 3 R12a; or (iii) 

-CH=CH(piperidinyl).  

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

wherein A is (i) -(CRR,)1-3Rn, C1-3 aminoalkl, -(CRxRx)1-3NRxC(O)Ri, 

(CR.Rx)1-2NRxC(O)(CHI2)1-2(piperidiny1), -(CRRx)1-2NRxC(O)O(CH2)i--2(piperidinyl), 

or -(CRxRx)1-2NRxC(O)(CH2)-2NRxRx; or (ii) -CRxR12R, wherein R12 and R13 together 

with the carbon atom to which they are attached form a cyclic group selected from 

20 azabicyclo[4.1.1]octanyl, azepanyl, azetidinyl, C3-7 cycloalkyl diazepanyi, 

diazaspiro[4.5]decanonyl, morpholinyl, octahydrocvciopenta[c]pyrrolyl, piperazinyl, 

piperidinyl, pyrrolidiny, or quinuclidinyl, each substituted with zero to 4 R12aandGR, 

R5, Ru, R1, Riza, R13, Rx and n are defined in the first aspect. Includedinthis 

embodiment are compounds in which (i) -(CRxRx)1-2Ri, C1-2 aminoalkyl, 

25 -(CRxRx)1-2NRxC(O)Ru,-CH2NRxC(O)(CH2)-2(piperudinyl), 

-CH2NRC(O)OCH2(piperidinyl), or -CH2NRC(O)(CH2)1-2NRxRx; or (ii) -CRxR12R13, 

wherein RI2 and R13 together with the carbon atom to which they are attached form a 

cyclic group selected from azabicyclo[4.1.loctanyl, azepanyl, azetidinyl, C3-7 

cycloalkyl, diazepanyl, diazaspiro(4.5]decanonyl, morpholinyl, 

30 octahydrocyclopenta[c]pyrrolyl, piperazinyl, piperidinyl, pyrrolidinyl, or quinuclidinyl, 
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each substituted with zero to 3 R12a. Also included in this embodiment are compounds in 

which A is () -CHRxRi. -CH2C-12R, -CH2NI-12, -CH2NHC(O)Rjj, 

-CH2NHC(O)CH2CH2(piperidini), -CH2NHC(O)OCH2(piperidini), or 

-CH2NHC(O)CH2CH2N(CH3)2; or (ii) -CHRn2R1, wherein Rn and R13 together with the 

carbon atom to which they are attached form a cyclic group selected from 

azabicyclo[4.1.1]octanyl, azepanyl, azetidinyl, C3-6 cycloalkyl, diazaspiro[4.5]decanonyl, 

morpholinyl. octahydrocyclopentaic]pyrrolvi, piperidinyl, pyrrolidinyl, or quinuclidinyl, 

each substituted with zero to 3 Ri2a.  

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

10 wherein A is -(CRxR,)1-3R, C1-3 anminoalkyl, -(CRxRx)1-3NRxC(O)Ri, 

-(CRRx)1-2NRxC(O)(CH2)1--2(piperidiny1), -(CRxRx)1--2NRxC(O)O(CH12)i-2(piperidinyl), 

or -(CRxRx)1-2NRxC(O)(CH2);-2NRRx; and G, R1, R5, Rn, Rx, and n are defined in the 

first aspect. Included in this embodimentare compounds in which -(CRxRx)1-2Ri, C-2 

aminoalkyl, -(CRxRx)1-2NRxC(O)R., -CH12NRxC(O)(CH2)1--2(piperidinyl), 

15 -CH2NRxC(O)OCH2(piperidinl), or -CH2NRxC(O)(CH2)1-2NRxRx. Also included in 

this embodiment are compounds in which A is -CHRxR, --- CH2CH2R, -CH2NH2, 

-CH2NHC(O)Ri, -CH2NHC(O)CH2CH2(piperidinyl), -CH2NHC(O)OCH2(piperidinyl), 

or -CH2NHC(O)CH2CH2N(CH3)2. Additionally,included in this embodiment are 

compounds in which Rn is azetidinyl, azaspiro[3.5]nonanyl, dioxidothiomorpholinyl, 

20 hexahydropyrrolo[3,4-c-pyrrolyl, morpholinyl, piperazinyl, piperidinyl, or pyrrolidinyl, 

each substituted with zero to 2 substituents independently selected from F, -CH-13, 

-CH(CH3)2, -CH2CN. -CH2(phenyl). -C(O)CH2N(CH3)2, -CH2C(CH3)2OH, 

-Cl2C(O)N(CH3)2, -CH2CH2S(O)2CH3, -- CH2CH2S(O)CH3, oxetanyl, and 

tetrahydropyranyl.  

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

wherein A is -CRxR12R3. wherein R-2 and R1 together with the carbon atom to which 

they are attached form a cyclic group selected from azabicyclo[4.1.1joctanyl, azepanyl, 

azetidinyl, C3--7 ccloalkyl, diazepanyl, diazaspiro[4.5]decanonyl, imorpholinyl, 

octahydrocyclopentalc]pyrrolyl, piperazinyl, piperidinyl, pyrrolidinyl, or quinuclidinyl, 

30 each substituted with zero to 4 R12a; and G, Ri, R5, R12, R2a, R1, Rx, and n are defined in 
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the first aspect. Included in this embodiment are compounds inwhich -CRxR12R3, 

wherein R12 and R13 togetherwith the carbon atom to which they are attached form a 

cyclic group selected from azabicvclo[4.1.l]octanyl, azepanyl, azetidinyl, C3-7 

cycloalkyl, diazepanyl, diazaspiro[4.5]decanonyl, morpholinyl, 

octahydrocyclopenta[c]pyrrol,h piperazinyl, pipendinyl, pyrrolidinyl, or quinuclidinyl, 

each substituted with zero to 3 Ru2a. Also included in this embodiment are compounds in 

which A is -CHR12R13, wherein R12 and R13 together with the carbon atom to which they 

are attached form a cyclic group selected from azabicyclo[4.1.1Joctanyl, azepanvi., 

azetidinv, C3 cycloalkyl, diazaspiro[4.5]decanonyl, morpholinyl, 

10 octahydrocyclopenta[c]pyrrol,h piperidinvl, pyrrolidinyl, or quinuclidinvi, each 

substituted with zero to 3 R12a. Additionally, included in this embodiment are compounds 

in which each Ri2a iS independently -01-1, -CH3, -CH2CH2CH3, -CH(CH3)2, 

-CH2CH(CH3)2, -CF3, -CH2CH2CH2CF3, -CH2CN, -CH2C(CH3)20H, -CH2CH20CH3, 

-CH2C(O)NH(CH3). -CH2C(O)N(CH3)2, -CH2C(O)NH2, -CH2CH2S(0)2CH3, 

15 -C2IC2NHS(O)?C3, -CH2NRxRx, -CH2CI-H2NH-I(CH3), -OC-3, -NRxR, 

-N(CH3)(CH2CH3). -N(CH3)(CH(CH3)2), -NRx(CH2CHF2) -NH(CH2CF3), 

-N(CH)(CH12CH2CF3)-N(CH3)(CH12C -OCH3), -NH(CH2CN), -N(CH3)CH2N(CH3)2, 

-NHI-(CI-2C(C1-3)2OH), -NH-t(CH2C(O)NI-12), -N(CH3)(OCH3), -NRxCI-H2C1-2S(0)2CH3, 

-NHC(O)CH3. -NHC(O)CH2CF3. -NHC(O)CHRxNH(CH3), -NRxC(O)CH2N(CH3)2, 

20 -NHC()CH2N(CH)(CHCH3),-NHC()CI-2N(CH-12CH3)2, 

-NHC(O)CH2NH(CH2C(CH3)2OH), -NHCH2C(O)NRx(CH3), -NHS(0)2CH3, 

-C(O)C(CH3)3, -C(O)CH(CH2CH3)2, -C(O)CH2OCH3, -C(O)CH2CH2OCH3, 

-C(O)Ci2NH(C-3). -C(O)CH2N(CI3)2,-C(O)CH(CH3)NH(CH3), 

-C(O)CH2N(CH3)(CH2CH3). -C(O)CH2N(CH2CH3)2, R2b, -CH2R2, -C(O)R12b, 

25 -C(O)CH2R12b, C(O)CH2NIIR12b, -C(O)NRxR12b, -NRxC(O)CH2R2b, -NRxR12b, 

-NRxCH2R12b, -NHC(O)CH2NRxR12b, -NHC(O)CH2NRxCH2R12b, 

-NHCH2C(O)NHR12b, or -OR12;and R2t is azetidinyl, cyclopropyl, 

diazabicyclo[2.2.1I]heptanyl, dioxoanyl, dioxidotetraydrothiopyraniyl, 

dioxidothiomorpholinyl, iniidazolyl, morpholinyl, octahvdrocyclopenta[c]pynolvl, 

30 octahydropyrrolol3,4-c]pyrroll, oxaazaspiro[3.3]heptanyl, oxetanyl, phenyl, piperazinyl, 
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piperazinonyl, piperidinyl. pyridinyl, pyrrolidinyl, quinuclidinyl, tetrahydrofuranyl, 

tetrahydropyranyl, or triazoly, each substituted with zero to 4 substituents independently 

selected from F, -OH, -CH3, -C-(CH3)2, -CH2OH,-OCH, -CH2CH2OCH3, --NRxRx, 

and-C(O)NH2.  

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

wherein each R5 is independently F, Cl, -CN, C1_3 alky, -CF3, or -OCH3; n is zero, 1, or 

2; and G, A R1, and n are defined in the first aspect. Included in this embodiment are 

compounds in which each R5 is independently F, Cl, -CN, C1-2 alkyl, or -OCH3. Also 

included in this embodiment are compounds in which each R5 is independently -CH3 or 

10 -CH(CH3)2. This embodiment also includes compounds in which n is zero or 1.  

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

wherein A is -CI-R12Ri3; and R12 and R13 together with the carbon atom to which they 

are attached form a cyclic group selected from azetidinyl, pyrrolidinyl, piperidinyl, and 

azepanyl, each substituted with zero to 3 Rja; and G, Ri, Rs, R12aandnaredefedinthe 

15 first aspect. Included in this embodiment are compounds in which A is azetidinyl or 

piperidinyl, each substituted with zero to3 R12a 

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

(R 2)p 

N 

N 
aztdnlsubstituted with zero to 3 R12?a; G Is N ; and R2,, R5, R12a, n, -and p are 

defined in the first aspect. The compounds of this embodiment have the structure of 

20 Formula (Ia): 

HN (R3 aj/rn1 R (R) 

N 
() 

(RN) H a) 

wherein m is zero, 1, 2, or 3.  

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

(R2)p 

azetidinl substituted with zero to 3 R12a; G is x,,N: andR? R2, R12a, n, and p 
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are defined in the first aspect. The compounds of this embodiment have the structure of 

Formula (b): 

HN' R (R 2)P 

N N 
(R) H N (lb); 

wherein m is zero, 1, 2, or 3.  

5 One embodiment provides compounds of Formula (I) or salts thereof wherein A is 

R2b R20 

0 

-N 

azetidinyl substituted with zero to 3 R2a G is R2b R2 ; and R2a, R2, R,Rl2a, and 

n are defined in the first aspect. Included in this embodiment are compounds having the 

structure of Formula (Ic): 

HN (R 3a)m R 1 R2b R2b 

'N --N 0 

(R 5)n H R2b , (Ic) 

10 wherein in is zero. 1, 2, or 3.  

One embodiment provides compounds of Formula (I) or salts thereof wherein A is 

(R2)p 

\ zN 

piperidinyl substituted with zero to 3 R12a; G is N ; and R2, R5, R12a, n, and p 

are defined in the first aspect. Included in this embodiment are compounds having the 

structure of Formula (Id): 

(R 3a)M 

R1  (R 2)p 
H N 

N N, 
15 (R-)n H N (Id) 

wherein m is zero, 1, 2, or 3.  

One embodiment provides compounds of Formula (I), N-oxide, or salts thereof 
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(R2)p 

wherein A is piperidinyl substituted with zero to 3 Ri2a; G s -N;and R2, R, R12a, 

and n are defined in the first aspect. Included in this embodiment are compounds having 

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

(R3a) 

R 1  (R 2), 

HN N 

(Rs)n H (1e) 

5 wherein m is zero, 1, 2, or 3.  

One embodiment provides compounds of Formula (I) or salts thereof wherein A is 

(R2 )p 

N 

morpholinvl substituted with zero to 3 Ra,; G is N ;and R2, R5. R2a, n, and p 

are defined in the first aspect. Included in this embodiment are compounds having the 

structure of Formula (If): 

(R 3a)rm 
0 R1  (R 2)p 

HN N 

N ----N 
10 (R5),   H ,N(If) 

wherein m is zero, 1, 2, or 3. Also included in this embodiment are compounds having 

the structure of Formula (Ig): 

(R 3a)rm 
r'NH R1  (R2) r 

0 
I \ ~-N 

NR) N, 
(R)n H N (Ig) 

wherein m is zero, 1, 2, or 3.  

15 One embodiment provides compounds of Formula (I) or salts thereof wherein A is 

(R2)p 
4-

\ -N 
N 

octahydrocyclopenta[c]pyrrolyl substituted with zero to 3 R12a;Gis N ; and 
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R2, R5, R12a, n, and p are defined in the first aspect. Included in this embodiment are 

compounds having the structure of Formula (Ih): 

HN 3almi 

L R1  (R2)p 

R N -N (R)n H N (Ih) 

wherein m is zero, 1, 2. or 3.  

5 One embodiment provides compounds of Formula ()or salts thereof wherein A Is 

(R2)p 

' N 
octahydrocyclopenta[c]pyrroly substituted with zero to 3 R12a; G is \N ; and 

R2, R5, R12a, n. and p are defined in the first aspect. Included in this embodiment are 

compounds having the structure of Formula (Ij): 

HN (R3a) 

R1  (R2 ): 

N N 
(R5 )n H \N 

10 wherein m is zero, 1, 2, or 3.  

One embodiment provides compound ofFormula (I) or salts thereof wherein A is 

(R2)p 

N 

cyclobutyl substituted with zero to 3 R12a; G is N ; and R2, R5, R12a, n, and p 

are defined in the first aspect. Included in this embodiment are compounds having the 

structure of Formula (Ij): 

\-- -(3) R, (R2) 

NN 

15 H N (Ij) 

wherein m is zero, 1, 2, or 3.  

One embodiment provides compounds of Formula (I) or salts thereofwherein A 
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R2b R2b 

-0 
N 

is cyclobutyl substituted with zero to 3 R12a( G is R2b R2 a ; and R2a. R2b, R5, R12a, 

and n are defined in the first aspect. Included in this embodiment are compounds having 

the structure of Formula (Im): 

(R~ R1 R2b R2b 

N N, 
(R5) H R2b R2a(Im); 

wherein m is zero, 1, 2, or 3.  

One embodiment provides compounds of Formula (I) or salts thereof wherein A is 

(R2)p 

N 

cyclohexyl substituted with zero to 3 R12a; G is N and R, R5, R12a, n, and p 

are defined in the first aspect. Included in this embodiment are compounds having the 

structure of Formula (In): 

(R3a)rm 

/R 1  (R )r 

N N 

10 H N (In) 

wherein m is zero, 1, 2, or 3.  

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

(R2 )p 

N 
t 

cvclohexl substituted with zero to 3 R2a; G is xN; and R2,, R, R12a, n, and p 

are defined in the first aspect. Included in this embodiment are compounds having the 

15 structure of Formula (Ip): 

28



WO 2019/126113 PCT/US2018/066149 

(R 3a)m 

Nz 
H \-N (p) 

wherein m is zero, 1, 2, or 3.  

One embodiment provides compounds of Formula (1). N-oxide, or salts thereof 

(R2)p 

N 
wherein A is cyclohexvl substituted with zero to 3 R12a; G is and R2, R5, Riza, 

5 and n are defined in the first aspect. Included in this embodiment are compounds having 

the structure of Formula (Iq): 

(R3.)mn 

R1  (R2 )p 

N 
N 

(R5 )n H (Iq) 

wherein m is zero, 1, 2, or 3.  

One embodiment provides compounds of Formula (I) or salts thereof wherein A is 

R20   R2b 

N 

10 cvclohexyl substituted with zero to 3 R2a; G is R2b R2a and R2a, R2 R5., RJ2a, and 

n are defined in the first aspect. Included in this embodiment are compounds having the 

structure of Formula (Ir): 

(R 3a)m 

R, R2 b R2b 

N. N 

(R5)n H R2b R 2a (Ir); 

wherein m is zero, 1, 2, or 3.  

15 One embodiment provides compounds of Formula (1), N-oxide, or salts thereof 

(R2)o 

wherein A iscclopropyl substituted with zero to 3 R12a; G is - and R2, R5, R12a, 
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n, and p are defined in the first aspect. Included in this embodiment are compounds 

having the structure of Formula (Is): 

(R3 , ) 
/ RI   (R2)P 

N N 

(R,)n H (Is) 

wherein m is zero, 1, 2, or 3.  

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

wherein said compound is selected from Examples 1 to 82, 85-93, 95-96, and 99 to 592.  

The present invention may be embodied in other specific forms without departing 

from the spirit or essential attributes thereof. The invention encompasses all 

combinations of the aspects and/or embodiments of the invention noted herein. It is 

10 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. It is also to be understood that each individual element of the 

embodiments is meant to be combined with any and all other elements from any 

embodiment to describe an additional embodiment.  

15 

DEFINITIONS 

The features and advantages of the invention may be more readily understood by 

those of ordinary skill in the art upon reading the following detailed description. It is to 

be appreciated that certain features of the invention that are, for clarity reasons, described 

20 above and below in the context of separate embodiments, may also be combined to form a 

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 

form sub-combinations thereof. Embodiments identified herein as exemplary orpreferred 

are intended to be illustrative and not limiting.  

25 Unless specifically stated otherwise herein, references made in the singular may 

also include the plural. For example, "a" and "an" may refer to either one, or one or 

more.  

As used herein, the phrase "compounds" refers to at least one compound. For 

example, a compound of Formula (I) includes a compound of Formula (I) and two or 
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more compounds of Formula(I).  

Unless otherwise indicated, any heteroatom with unsatisfied valences is assumed 

to have hydrogen atoms sufficient to satisfy the valences.  

The definitions set forth herein take precedence over definitions set forth in any 

5 patent, patent application, and/or patent application publication incorporated herein by 

reference.  

Listed below are definitions of various terms used to describe the present 

invention. These definitions apply to the terms as they are used throughout the 

specification (unless they are otherwise limited in specific instances) either individually 

10 or as part of a larger group.  

Throughout the specification, groups and substituents thereof may be chosen by 

one skilled in the field to provide stable moieties and compounds.  

In accordance with a convention used in the art.  

15 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 structure.  

'The terms "halo" and "halogen," as used herein, refer to F. Cl, Br, and I.  

The term "cyano" refers to the group -CN.  

The term "amino" refers to the group -NH2-.  

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

The term alkyll" as used herein, refers to both branched and straight-chain 

saturated aliphatic hydrocarbon groups containing, for example, from to 12 carbon 

atoms, from 1 to 6 carbon atoms, and from I to 4 carbon atoms. Examples of alkyl 

groups include, but are not limited to, methyl (Me), ethyl (Et), propyl (e.g., n-propyl and 

25 i-propyl), butyl (e.gn., -butyl, i-butyl, sec-butyl, and t-butyl), and pentyl (e.g., n-pentyl, 

isopentyl, neopentyl), n-hexyl, 2-methylpentyl, 2-ethylbutyl, 3-methylpentyl, and 4

methylpentyl. 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.Forexample, "CI-6 alkyl" denotes straight and branched chain alkyl groupswith 

30 one to six carbon atoms.  

The term "fluoroalkyl" as used herein is intended to include both branched and 
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straight-chain saturated aliphatic hydrocarbon groups substituted with one or more 

fluorine atoms. For example, "Ci-4 fluoroalkyl" is intended to include Ci, C2, C3, and C4 

alkyl groups substituted with one or more fluorine atoms. Representative examples of 

fluoroalkyl groups include but are not limited to, -CF3 and -CH2CF3.  

5 The term "cyanoalkyl" includes both branched and straight-chain saturated alkyl 

groups substituted with one or more cyano groups. For example, "cyanoalkyl" includes 

-CH2CN, -CH2CH2CN, andCI-4 cyanoalkyl.  

The term "aminoalkyl" includes both branched and straight-chain saturated alkyi 

groups substituted with one or more amine groups. For example, "aminoalkyl" includes 

10 -CH2NH2, -CHC2-'NH2, and C-4 aminoalkyl.  

The term "hdroxyalkyl" includes both branched and straight-chain saturated alkyl 

groups substituted with one or more hydroxyl groups. For example, "hydroxyalkyl" 

includes -C-H20H, -CH2CH210H, and CI4 hydroxyalkyl.  

The term "hydroxy-fluoroalkyl" includes both branched and straight-chain 

15 saturated alkyl groups substituted with one or more hydroxyl groups and one or more 

fluorine atoms. For example. "hydroxy-fluoroalkyl" includes -CHFCH2OH, 

-CH2CHFC(CH3)20H, and C-4 hydroxy-fluoroalkyl.  

The term "cycloalkyl," as used herein, refers to a group derived from a non

aromatic monocyclic or polycyclic hydrocarbon molecule by removal of one hydrogen 

20 atom from a saturated ring carbon atom. Representative examples of cycloalkyl groups 

include, but are not limited to, cyclopropyl, cyclopentyl, and cyclohexyl. When numbers 

appear in a subscript after the symbol "C", the subscript defines with more specificity the 

numberof carbon atomsthataparticular cycloalkylgroupmaycontain. Forexample, 

"C3-Cs cycloalkyl" denotes cycloalkyl groups with three to six carbon atoms.  

25 The term "alkoxy," as used herein, refers to an alkyl group attached to the parent 

molecular moiety through an oxygen atom, for example, methoxy group (-OCH3). For 

example "C isalkoxy" denotes alkoxy groups with one to three carbon atoms.  

The term "alkoxyalkyl,"'as used herein, refers to an alkoxy group attached 

through its oxygen atom to an alkyl group, which is attached to the parent molecular 

30 moiety, for example, methoxymethyl group (-C-H20CH3). For example, "C2-4 

alkoxyalkyl" denotes alkoxyalkyl groups with two to four carbon atoms, such as 
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-CH20CH3, -CH2CH20CH3, -CH2OCH2CH3, and -CH2CH2OCH2CH3.  

'The phrase "pharmaceutically acceptable" is employed herein to refer to those 

compounds, material, compositions, and/or dosage forms which are, within the scope of 

sound medical judgment, suitable for use in contact with the tissues of human beings and 

5 animals without excessive toxicity, irritation, allergic response, or other problem or 

complication, commensurate with a reasonable benefit/risk ratio.  

The compounds of Formula (1) can be provided as amorphous solids or crystalline 

solids. Lyophilization can be employed to provide the compounds of Formula. (I) as 

amorphous solids.  

10 It should further be understood that solvates (e.g., hydrates) of the compounds of 

Formula. (I) are also within the scope of the present invention. The term "solvate" means 

a physical association of a compound of Formula (I) with one or more solvent molecules, 

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 

15 solvent molecules are incorporated in the crystal lattice of the crystalline solid. "Solvate" 

encompasses both solution-phase and isolable solvates. Exemplary solvates include 

hydrates, ethanolates, methanolates, isopropanolates, acetonitrile solvates, and ethyl 

acetate solvates. Methods of solvation are known in the art.  

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

20 a) The Practice ofMedicinal Chemistry, Camille G. Wermuth et al., Ch 31 

(Academic Press, 1996); 

b) Design ofProdru.gs, edited by -I. Bundgaard, (Elsevier, 1985); 

c) A Textbook ofDrug Design andDevelopment, P. Krogs gaard-Larson and 

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

25 d) Hvdrolysis in Drug and ProdrugA Metabolism, Bernard Testa and Joachim 

M. Mayer, (Wiley-VCH, 2003).  

In addition, compounds of Formula (1), subsequent to their preparation, can be 

isolated and purified to obtain a composition containing anamount by weight equal to or 

greater than 99% of a compound of Formula (I) ("substantially pure"), which is then used 

30 or formulated as described herein. Such "substantially pure" compounds of Formula (I) 

are also contemplated herein as part of the present invention.  
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"Stable compound" and "stable structure" are meant to indicate a compound that 

is sufficiently robust to survive isolation to a useful degree of purity from a reaction 

mixture, and formulation into an efficacious therapeutic agent. The present invention is 

intended to embody stable compounds.  

5 "'Therapeutically effective amount" is intended to include an amount of a 

compound of the present invention alone or an amount of the combination of compounds 

claimed or an amount of a compound of the present invention in combination with other 

active ingredients effective to act as an inhibitor to TLR7/8/9, or effective to treat or 

prevent autoimmune and/or inflammatory disease states, such as SLE, IBD, imltiple 

10 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-sate from 

occurring 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.  

15 arresting its development; and/or (c) 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 

atoms occurring in the present compounds. Isotopes include those atoms having the same 

atomic number but different mass numbers. By way of general example and without 

20 limitation, isotopes of hydrogen include deuterium (D) and tritium (T). Isotopes of 

carbon include `C and "C. Isotopically-labeled compounds of the invention can 

generally be prepared by conventional techniques known to those skilled in the art or by 

processes analogous to those described herein, using an appropriate isotopically-labeled 

reagent in place of the non-labeled reagent otherwise employed. For example, methyl(

25 CH3) also includes deuterated methyl groups such as -CD3.  

UTILITY 

The human immune system has evolved to defend the body from micro

organisms, viruses, and parasites that can cause infection, disease or death. Complex 

30 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, 
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in autoimmune disease states the immune system directs its inflammatory response to 

target organs in the afflicted individual. Different autoimmune diseases are typically 

characterized by the predominate or initial target organ or tissues affected; such as the 

joint in the case of rheumatoid arthritis, the thyroid gland in the case of Hashimoto's 

5 thyroiditis, the central nervous system in the case of multiple sclerosis, the pancreas in the 

case of type I diabetes, and the bowel in the case of inflammatory bowel disease.  

The compounds of the invention inhibit signaling through Toll-like receptor 7, or 

8, or 9 (TLR7, TLR8, TLR9) or combinations thereof Accordingly, compounds of 

Formula (I) have utility in treating conditions associated with the inhibition of signaling 

10 through one or more of TLR7, TLR8. or TLR9. Such conditions include TLR7, TLR8, or 

TLR9 receptor associated diseases in which cytokine levels are modulated as a 

consequence of intracellular 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 

15 delaying the occurrence of the disease state in a mammal, in particular, when such 

mammal is predisposed to the disease state but has not yet been diagnosed as having it; 

(b) inhibiting the disease state, i.e., arresting its development; and/or (c) 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.  

20 In view of their activity as selective inhibitors of TLR7, TLR8, or TLR9, 

compounds of Formula (I) are useful in treating TLR7, TLR8, orTLR9 family receptor 

associated diseases, but not limited to, inflammatory diseases such as Crohn's disease, 

ulcerative colitis, asthma, graft versus host disease, allograft rejection, chronic obstructive 

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

25 systemic lupus erythematosus, lupus nephritis cutaneous lupus, psoriasis; auto

inflammatory diseases including Cryopyrin-Associated Periodic Syndromes (CAPS), 

TNF Receptor Associated Periodic Syndrome (TRAPS), Familial Mediterranean Fever 

(FMF), adult onset stills, systemic onsetjuvenile idiopathic arthritis, gout, gouty arthritis; 

metabolic diseases including type 2 diabetes, atherosclerosis, myocardial infarction; 

30 destructive bone disorders such as bone resorption disease, osteoarthritis, osteoporosis, 

multiple myeloma-related bone disorder; proliferative disorders such as acute 

myelogenous leukemia, chronic mvelogenous leukemia; angiogenic disorders such as 
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angiogenic disorders including solid tumors, ocular neovascularization, and infantile 

haemangiomas; infectious diseases such as sepsis, septic shock, and Shigellosis; 

neurodegenerative diseases such as Alzheimer's disease, Parkinson's disease, cerebral 

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 retinitis, AIDS, respectively.  

More particularly, the specific conditions or diseases that may be treated with the 

inventive compounds include, without limitation, pancreatitis (acute or chronic), asthma, 

allergies, adult respiratory distress syndrome, chronic obstructive pulmonary disease, 

10 glomerulonephritis, rheumatoid arthritis, systemic lupus erythematosus, scleroderma, 

chronic thyroiditis, Graves'disease, autoimmune gastritis, diabetes. autoimmune 

hemolytic anemia, autoimmune neutropenia, thrombocytopenia, atopic dermatitis, chronic 

active hepatitis. myasthenia gravis, multiple sclerosis, inflammatory bowel disease., 

ulcerative colitis, Crohn's disease. psoriasis, graft vs. host disease, inflammatory reaction 

15 induced by endotoxin, tuberculosis, atherosclerosis, muscle degeneration, cachexia, 

psoriatic arthritis, Reiter's syndrome, gout, traumatic arthritis, rubella arthritis, acute 

synovitis, pancreatic D-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, bone 

20 resorption disease, allograft rejections, fever and mvalgias due to infection, cachexia 

secondary to infection, keloid formation, scar tissue formation., ulcerative colitis. pyresis, 

influenza, osteoporosis, osteoarthritis, acute myelogenous leukemia, chronic 

myelogenous leukemia, metastatic melanoma, Kaposi's sarcoma, multiple myeloma, 

sepsis, septic shock, and Shigellosis; Alzheimer's disease, Parkinson's disease, cerebral 

25 ischemias or neurodegenerative disease caused by traumatic injury; angiogenic disorders 

includingsolid tumors, ocular neovascularization. and infantile haemangiomas; viral 

diseases including acute hepatitis infection (including hepatitis A, hepatitis B and 

hepatitis C), HIV infection and CMV retinitis, AIDS, ARC or malignancy, and herpes; 

stroke, myocardial ischemia, ischemia in stroke heart attacks, organ hypoxia, vascular 

30 hyperplasi, 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 
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vulgaris. Included in this embodiment are methods of treatment in which the condition is 

selected from lupus including lupus nephritis and systemic lupus erythenatosus (SLE), 

Crohn's disease, ulcerative colitis, allograft rejection, rheumatoid arthritis, psoriasis, 

ankylosing spondylitis, psoriatic arthritis, and pemphigus vulgaris. Also included are 

methods of treatment in which the condition is selected from ischemia reperfusion injury, 

including cerebral ischemia reperfusions injury arising from stroke and cardiac ischeria 

reperfusion injury arising from myocardial infarction. Another method of treatment is 

one in which the condition is multiple mveloma.  

In one embodiment, the compounds of Formula (I) are useful in treating cancer, 

10 including Waldenstrom's Macroglobulinenia (WM), diffuse large B cell lymphoma 

(DLBCL), chronic lymphocytic leukemia (CLL), cutaneous diffuse large B cell 

lymphoma, and primary CNS lymphoma.  

In addition, theTLR7, TLR8, orTLR9 inhibitors of the present invention inhibit 

the expression of inducible pro-inflammatory proteins such as prostaglandin 

15 endoperoxide synthase-2 (PGHS-2), also referred to as cyclooxygenase-2 (COX-2), IL-1, 

IL-6,IL-8, chemokines. Accordingly, additional TLR7/8/9 associated conditions 

include edema, analgesia, fever and pain, such as neuromuscular pain, headache, pain 

caused by cancer, dental pain and arthritis pain. The inventive compounds also may be 

used to treat veterinary viral infections, such as lentivirus infections, including, but not 

20 limited to equine infectious anemia virus; or retrovirus infections, including feline 

immunodeficiency virus, bovine immunodeficiency virus, and canine immunodeficiency 

virus.  

The present invention thus provides methods for treating such conditions, 

comprising administering to a subject in need thereof a therapeutically-effective amount 

25 of at least one compound of Formula (I) or a salt thereof. "Therapeutically effective 

amount" is intended to include an amount of a compound of the present invention that is 

effective when administeredalone or in combination to inhibit autoimmune disease or 

chronic inflammatory disease.  

The methods of treating TLR7, TLR8, or TLR9 associated conditions may 

30 comprise administering compounds of Formula (1)alone or in combination with each 

other and/or other suitable therapeutic agents useful in treating such conditions.  

Accordingly, "therapeutically effective amount" is also intended to include an amount of 
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the combination of compounds claimed that is effective to inhibit TLR7, TLR8, or TLR9 

and/or treat diseases associated with TLR7 TLR8, or TLR9.  

Exemplary of such other therapeutic agents include corticosteroids, rolipram, 

calphostin, cytokine-suppressive anti-inflammatory drugs (CSAIDs), Interleukin-10, 

5 glucocorticoids, salicylates, nitric oxide, and other immunosuppressanits; nuclear 

translocation inhibitors, such as deoxvspergualin (DSG); non-steroidal anti-inflammatory 

drugs (NSAIDs) such as ibuprofen. celecoxib and rofecoxib; steroids such as prednisone 

or dexamethasone; antiviral agents such as abacavir; antiproliferative agents such as 

methotrexate, leflunomide, FK506 (tacrolimus, PROGRAF@); anti-malarials such as 

10 hvdroxychloroquine; cytotoxic drugs such as azathiprine and cyclophosphamide; TNF-o.  

inhibitors such as tenidap, anti-TNF antibodies or soluble TNF receptor, and rapamycin 

(sirolimus or RAPAMUNIE) or derivatives thereof.  

'The above other therapeuticagents, when employed in combination with the 

compounds of the present invention, may be used, for example, in those amounts 

15 indicated in the Physicians'Desk Reference (PDR) or as otherwise determined by one of 

ordinary skill in the art. In the methods of the present invention, such other therapeutic 

agent(s) may be administered prior to, simultaneously with, or following the 

administration of the inventive compounds. The present invention also provides 

pharmaceutical compositions capable of treating TLR7/8/9 receptor-associated 

20 conditions, including IL- family receptor-mediated diseases as described above.  

The inventive compositions may contain other therapeutic agents as described 

above and may be formulated, for example, by employing conventional solid or liquid 

vehicles or diluents, as well as pharmaceutical additives of a type appropriate to the mode 

of desired administration (e.g.,excipients, binders, preservatives, stabilizers, flavors, etc.) 

25 according to techniques such as those well known in the art of pharmaceutical 

formulation.  

Accordingly, the present invention further includes compositions comprising one 

or more compounds of Formula (1) and a pharmaceutically acceptable carrier.  

A "pharmaceutically acceptable carrier" refers to media generally accepted in the 

30 art for the delivery of biologically active agents to animals, in particular, mammals.  

Pharmaceutically acceptable carriers are formulated according to a number of factors well 

within the purview of those of ordinary skill in the art. These include without limitation 
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the type and nature of the active agent being formulated; the subject to which the agent

containing composition is to be administered; the intended route of administration of the 

composition; and, the therapeutic indication being targeted. Pharmaceutically acceptable 

carriers include both aqueous and non-aqueous liquid media, as well as a variety of solid 

5 and semi-solid dosage forms. Such carriers can include a number of different ingredients 

and additives in addition to the active agent. such additional ingredients being included in 

the formulation for a variety of reasons, e.g. stabilization of the active agent, binders, 

etc., well known to those of ordinary skill in the art. Descriptions of suitable 

pharmaceutically acceptable carriers, and factors involved in their selection, are found in 

10 a variety of readily available sources such as, for example, Remington's Pharmaceulical 

Sciences, 17th Edition (1985), which is incorporated herein by reference in its entirety.  

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 (1) compound to be delivered.  

15 Also embraced within this invention is a class of pharmaceutical compositions 

comprising a compound of Formula (1) and one or more non-toxic, pharmaceutically

acceptable carriers and/or diluents and/or adjuvants (collectively referred to herein as 

"carrier" materials) and, if desired, other active ingredients. The compounds of Formula 

(I) may be administered by any suitable route, preferably in the form of a pharmaceutical 

20 composition adapted to 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 intravascularlv, intravenously, 

intraperitoneally, subcutaneously, intramuscularly, and intrasternally in dosage unit 

formulations containing conventional pharmaceutically acceptable carriers, adjuvants, 

25 and vehicles. For example, the pharmaceutical carrier may contain a mixture of mannitol 

or lactose and microcrystalline cellulose. The mixture ma contain additional 

components such as a lubricating 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 administered as in oral 

30 dosage form or an infusion, for example.  

For oral administration, the pharmaceutical composition may be in the form of, for 

example. a tablet, capsule, liquid capsule, suspension, or liquid. The pharmaceutical 
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composition is preferably made in 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 amount 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 suitable daily dose for a human or other mammal may vary 

widely depending on the condition of the patient and other factors, but, can be determined 

using routine methods.  

Any pharmaceutical composition contemplated herein can, for example, be 

delivered orally via any acceptableand suitable oral preparations. Exemplary oral 

10 preparations, include, but are not limited to, for example, tablets, troches, lozenges, 

aqueous and oily suspensions, dispersible powders or granules. emulsions, hard and soft 

capsules, liquid capsules, syrups, and elixirs. Pharmaceutical compositions intended for 

oral administration can be prepared according to any methods known in the art for 

manufacturing pharmaceutical compositions intended for oral administration. In order to 

15 provide pharmaceutically palatable preparations, a pharmaceutical composition in 

accordance with the invention can contain at least one agent selected from sweetening 

agents. flavoring aents. coloring aents. demulcents, antioxidants, and preserving agents.  

A tablet can, for example, be prepared by admixing at least one compound of 

Formula (I) with at least one non-toxic pharmaceutically acceptable excipient suitable for 

20 the manufacture of tablets. Exemplary excipients include, but are not limited to, for 

example, inert 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, corn starch, and 

alginic acid; binding agents, such as., for example, starch, gelatin, polyvinyl-pyrrolidone 

25 andacacia; andlubricating agents, such as, for example., magnesium stearate, stearic acid.  

and talc. Additionally, a tablet can either be uncoated, or coated by known techniques to 

either mask the bad taste of an unpleasant tasting drug, or delay disintegration and 

absorption of the active ingredient in the gastrointestinal tract thereby sustaining the 

effects of the active ingredient for a longer period. Exemplary water soluble taste 

30 masking materials, include, but are not limited to, hydroxpropyl-mnethvlcelulose and 

hydroxypropyl-cellulose. Exemplary time delay materials, include, butare not limited to, 

ethyl cellulose and cellulose acetate butyrate.  
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Hard gelatin capsules can, for example, be prepared by mixing at least one 

compound of Formula (1) with at least one inert solid diluent, such as, for example, 

calcium carbonate; calcium phosphate; and kaolin.  

Soft gelatin capsules can, for example. be prepared by mixing at least one 

compound of Formula (I) with at least one water soluble carrier, such as, for example, 

polyethylene glycol; and at least one oil medium, such as. for example, peanut oil, liquid 

paraffin, and olive oil.  

An aqueous suspension can be prepared, for example, by admixing at least one 

compound of Formula (1) with at least one excipient suitable for the manufacture of an 

10 aqueoussuspension. Exemplary excipients suitable forthe manufacture ofan aqueous 

suspension, include, but are not limited to, for example, suspending agents, such as, for 

example, sodium carboxymethylcellulose, methylcellulose, hydroxypropylmethyl

cellulose, sodium alginate, alginic acid, polyvinyl-pyrrolidone, gum tragacanth, and gum 

acacia; dispersing or wetting agents, such as, for example, a naturally-occurring 

15 phosphatide, e.g., lecithin; condensation products of alkylene oxide with fatty acids, such 

as, for example, polyoxyethylene stearate; condensation products of ethylene oxide with 

long chain aliphatic alcohols, such as, for example heptadecaethylene-oxycetanol; 

condensation products of ethylene oxide with partial esters derived from fatty acids and 

hexitol, such as, for example, polyoxyethylene sorbitol monooleate; and condensation 

20 products of ethylene oxide with partial esters derived from fatty acids and hexitol 

anhydrides, such as, for example, polyethylene sorbitan monooleate. An aqueous 

suspension can also contain at least one preservative, such as, for example, ethyl and n

propyl p-hydroxybenzoate; at least one coloring agent; at least one flavoring agent; and/or 

at least one sweetening agent, including but not limited to, for example, sucrose, 

25 saccharin, and aspartame.  

Oily suspensions can, for example, be prepared by suspending at least one 

compound of Formula (1) in either a vegetable oil, such as, for example, arachis oil; olive 

oil; sesame oil; and coconut oil: or inmineral oil, such as, for exampleliquidparaff.  

An oily suspension can also contain at least one thickening agent, such as, for example, 

30 beeswax; hard paraffin; and cetyl 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. Anoily suspension can further 
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contain at least one preservative, including, butnotlimitedtoforexample,ananti

oxidant, such as, for example, butylated hydroxyanisol, and alpha-tocopherol.  

Dispersible powders and granules can, for example, be prepared by admixing at 

least one compound of Formula (I) with at least one dispersing anct/or wetting agent; at 

least one suspending agent; and/or at least one preservative. Suitable dispersing agents, 

wetting agents, and suspending agents are as already described above. Exemplary 

preservatives include, but are not limited to, for example, anti-oxidants, e.g., ascorbic 

acid. In addition, dispersible powders and granules can also contain at least one 

excipient, including, but not limited to, for example, sweetening agents; flavoring agents; 

10 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 (I) may be constituted from known ingredients in a known 

manner. The oil phase can be provided by, but is not limited to, for example, a vegetable 

15 oil, such as, for example, olive oil and arachis oil; a mineral oil, such as, for example, 

liquid paraffin; and mixtures 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, naturally-occurring phosphatides, e.g., soy bean lecithin; esters or partial esters 

20 derived from fatty acids and hexitol anhydrides, such as. for example, sorbitan 

monooleate; and condensation products of partial esters with ethylene oxide, such as, for 

example, polyoxyethylene sorbitan monooleate. Preferably, a hydrophilic emulsifier is 

included together with a lipophilic emulsifier which acts as a stabilizer. It is also 

preferred to include both an oil and a fat. Together, the emulsifier(s) with or without 

25 stabilizer(s) make-up the so-called emulsifying wax, and the wax together with the oil and 

fat make up the so-called emulsifying ointment base which forms the oily dispersed phase 

of the cream formulations. An emulsion can also contain a sweetening agent, a flavoring 

agent, a preservative, and/oran antioxidant. Emulsifiers and emulsion stabilizers suitable 

for use in the formulation of the present invention include Tween 60, Span 80, cetostearyl 

30 alcohol, myristyl alcohol, glyceryl monostearate, sodium lauryl sulfate, glyceryl 

distearate alone or with a wax, or other materials well known in the art.  

The compounds of Formula (1) can, for example, also be delivered intravenously, 
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subcutaneously, and/or intramuscularly via any parmaceutically acceptable and suitable 

injectable form. Exemplary injectable forms include, but are not limited to, for example, 

sterile aqueous solutions comprising acceptable vehicles and solvents, such as, for 

example,.water. Ringer's solution, and isotonic sodium chloride solution; sterile oil-in

5 water microemulsions; and aqueous or oleaginous suspensions.  

Formulations for parenteral administration 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 granules using one or more of the 

carriers or diluents mentioned for use in the formulations for oral administration or by 

10 using other suitable dispersing or wetting agents and suspending agents. The compounds 

may be dissolved in water, polyethylene glycol, propylene glycol, ethanol, corn oil, 

cottonseed oil, peanut oil, sesame oil, benzyl alcohol. sodium chloride solution, 

tragacanth gum, and/or various buffers. Other adjuvants and modes of administration are 

well and widely known in the pharmaceutical art. The active ingredient may also be 

15 administered by injection as a composition with suitable carriers including saline, 

dextrose, or water, or with cyclodextrin (ie. Captisol), cosolvent solubilization (i.e.  

propylene glycol) or micellar solubilization (i.e. Tween 80).  

The sterile injectable preparation may also be a sterile injectable solution or 

suspension in a non-toxic parenterally acceptable diluent or solvent, for example as a 

20 solution in 1,3-butanediol. Among the acceptable vehicles and solvents that may be 

employed are water, Ringer's solution, and isotonic sodium chloride solution. In 

addition, sterile, fixed oils are conventionally employed as a solvent or suspending 

medium. For this purpose any bland fixed oil may be employed, including synthetic 

mono- or diglycerides. In addition, fatty acids such as oleic acid find use in the 

25 preparation of injectables.  

A sterile injectable oil-in-water microemulsion can, for example, be prepared by 

1) dissolving at least one compound of Formula (I) in an oily phase, such as, for example, 

a mixture of soybean oil and lecithin; 2) combining the Formula (1) containing oil phase 

with a water and glycerol mixture; and 3) processing the combination to form a 

30 microemulsion.  

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

methods already known in the art. For example, a sterile aqueous solution or suspension 
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can be prepared with a non-toxic parenterally-acceptable diluent or solvent, such as, for 

example, 1,3-butane diol; and a sterile 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 diglycerides; and fatty acids, such as, for example, 

oleic 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 stearate, lecithin, self-emulsifying drug delivery systems 

(SEDDS) such as d-apha-tocopherol polyethyIenegly col 1000 succinate, surfactants used 

10 in pharmaceutical dosage forms such as Tweens, polvethoxylated 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, glycine, 

sorbic acid, potassium sorbate, partial glyceride mixtures of saturated vegetable fatty 

acids, water, salts or electrolytes. such as protamine sulfate, disodium hydrogen 

15 phosphate, potassium hydrogen phosphate, sodium chloride, zinc salts, colloidal silica, 

magnesium tnisilicate, polyvinyl pyrrolidone, cellulose-based substances, polyethylene 

glycol, sodium carboxymethylcellulose, polvacrylates. waxes, polyethylene

polyoxypropylene-block polymers, polyethylene glycol and wool fat. Cyclodextrins such 

as alpha-, beta-, and gamma-cyclodextrin, or chemically modified derivatives such as 

20 hydroxyalkylcyclodextrins, including 2-and 3-hvdroxvpropyl-cyclodextrins, or other 

solubilized derivatives may also be advantageously used to enhance delivery of 

compounds of the formulae described herein.  

The pharmaceutically active compounds of this invention can be processed in 

accordance with conventional methods of pharmacy to produce medicinal agents for 

25 administration to patients, including humans and other mammals. The pharmaceutical 

compositions may be subjected to conventional pharmaceutical operations such as 

sterilization and/or may contain conventional adjuvants, such as preservatives, stabilizers, 

wetting agents, emulsifiers, buffers etc. Tablets and pills can additionally be prepared 

with enteric coatings. Such compositions may also comprise adjuvant, such as wetting, 

30 sweetening, flavoring, and perfuming agents.  

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

treating a disease condition with the compounds and/or compositions of this invention 
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depends on a variety of factors, including the age, weight, sex, the medical condition of 

the subject, the type of disease, the severity of the disease, the route and frequency of 

administration, and the particular compound employed. Thus, the dosage regimen may 

vaiy widely, but can be determined routinely using standard methods. A daily dose of 

about 0.001 to 100 mg/kg body weight, preferably between about 0.0025 and about 50 

mg/kg body weight and most preferably between about 0.005 to 10 mg/kg body weight, 

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

Other dosing schedules include one dose per week and one doseper two day cycle.  

For therapeutic purposes, the active compounds of this invention are ordinarily 

10 combined with one or more adjuvants appropriate to the indicated route of administration.  

If administered orally, the compounds may be admixed with lactose, sucrose, starch 

powder, cellulose esters of alkanoic acids, cellulose alkyl esters, talc, stearic acid, 

magnesium stearate, magnesium oxide, sodium and calcium salts of phosphoric and 

sulfuric acids. gelatin. acacia gum, sodium alginate, polyvinylpyrrolidone, and/or 

15 polyvinyl alcohol, and then tableted or encapsulated for convenient administration. Such 

capsules or tablets may contain a controlled-release formulation as may be provided in a 

dispersion of active compound in hydroxypropyimethyl cellulose.  

Pharmaceutical compositions of this invention comprise at least one compound of 

Formula (I) and optionally an additional agent selected from any pharmaceutically 

20 acceptable carrier, adjuvant, and vehicle. Altenate compositions of this invention 

comprise a compound of the Formula (1) described herein, or a prodrug thereof, and a 

pharmaceutically acceptable carrier, adjuvant, or vehicle.  

The present invention also encompasses an article of manufacture. As used 

herein, article of manufacture is intended to include, but not be limited to, kits and 

25 packages. The article of manufacture of the present invention, comprises: (a) a first 

container, (b) a pharmaceutical composition located within the first container, wherein the 

composition, comprises: a first therapeutic agent, comprising: a compound of the present 

invention or a pharmaceutically acceptable salt form thereof; and (c) a package insert 

stating that the pharmaceutical composition can be used for the treatment of an 

30 inflammatory disorder and/or an autoimmune disease (as defined previously). Inanother 

embodiment, the package insert states that the pharmaceutical composition can be used in 

combination (as defined previously) with a second therapeutic agent to treat an 
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inflammatory disorder and/or an autoimmune disease. The article of manufacture can 

further comprise: (d) a second container, wherein components (a) and (b) are located 

within the second container and component (c) is located within or outside of the second 

container. Located within the first and second containers means that the respective 

5 container holds the item within its boundaries.  

The first container is 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 bottle, jar, vial, flask, syringe, tube (e.g. .for a cream 

preparation), or any other container used to manufacture, hold, store, or distribute a 

10 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.gpaperorplasticbas)pouches,and 

sacks. The package insert can be physically attached to the outside of the first container 

15 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. Alternatively, 

the package insert is located on the outside of the second container. When located on the 

outside of the second container, it is preferable that the package insert is physically 

attached via tape, glue, staple, or another method of attachment. Alternatively, itcan be 

20 adjacent to or touching the outside of the second container without being physically 

attached.  

The package insert is a label, tag, marker, etc. that recites information relating to 

the pharmaceutical composition located within the first container. The information 

recited will usually be determined by the regulatory agency goveming the area in which 

25 the article of manufacture is to be sold (e.g., the United States Food and Drug 

Administration). In one embodiment, the package insert specifically recites the 

indications for which the pharmaceutical composition has been approved. The package 

insert may be made of any material on which a person can read information contained 

thereinorthereon. For example, the package insert is a printable material (e.g., paper, 

30 plastic, cardboard, foil, adhesive-backed paper or plastic, etc.) on which the desired 

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

46



WO 2019/126113 PCT/US2018/066149 

METHODS OF PREPARATION 

The compounds of the present invention can be prepared in a number of ways well 

known to one skilled in heart of organic synthesis. Thecompoundsofthe present 

invention can be synthesized using the methods described below, together with synthetic 

methods known in the art of synthetic organic chemistry, or variations thereon as 

appreciated by those skilled in the art. Preferred methods include, but are not limited 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 

10 techniques described in this section. The reactions are performed in solvents appropriate 

to the reagents and materials employed 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 

15 chosen to be the conditions standard for that reaction, which should be readily recognized 

by one skilled in the art. It is understood by one skilled in the art of organic synthesis that 

the functionality present on various portions of the molecule must be compatible with the 

reagents and reactions proposed. Such restrictions to the substituents that are compatible 

with the reaction conditions will be readily apparent to one skilled in the art and alternate 

20 methods must then be used. This will sometimes require ajudgment to modify the order 

of the synthetic steps or to select one particular process scheme over another in order to 

obtain a desired compound of the invention. It will also be recognized that another malor 

consideration in the planning of any synthetic route in this field is thejudicious choice of 

the protecting group used for protection of the reactive functional groups present in the 

25 compounds described in this invention. An authoritative account describing the many 

alternatives to the trained practitioner is Greene and Wuts (Prolective Groups In Organic 

Synthesis, Third Edition, Wiley and Sons, 1999).  

EXAMPLES 

30 Preparation of compounds of Formula (I), and intermediates used in the 

preparation of compounds of Formula (1), can be prepared using procedures shown in the 

following Examples and related procedures. The methods and conditions used in these 
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examples, and the actual compounds prepared in these Examples, are not meant to be 

limiting, but are meant to demonstrate how the compounds of Formula (I) can be 

prepared. Starting materials and reagents used in these examples, when not prepared by a 

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

5 the chemical literature, or may be prepared by using procedures described in the chemical 

literature.  

ABBREVIATIONS 

Ac acetyl 

10 ACN acetonitrile 

AcOH acetic acid 

anhyd. anhydrous 

aq. aqueous 

Bn benzvl 

15 Bu butyl 

Boc tert-butoxycarbonyl 

CV Column Volumes 

DCE dichloroethane 

DCM dichloromethane 

20 DMAP dimethylaminopyridine 

DMF dimethvlformamide 

DMSO dimethylsulfoxide 

EDC 1-(3-dimethyl ainiopropyl)-3-ethvlcarbodiimide hydrochloride 

EtOAc ethyl acetate 

25 Et ethyl 

EtOH ethanol 

H or H2 hydrogen 

h, hr or hrs hour(s) 

HCTU O-(6-Chlorobenzotriazol-1-yl)-NN,N,-tetramethyluronium 

30 hexafluorophosphate 

hex hexane 

I ISO 
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IPA isopropyl alcohol 

H-OAc acetic acid 

HCl hydrochloric acid 

HPLC high pressure liquid chromatography 

5 LC liquid chromatography 

M molar 

mM millimolar 

Me methyl 

MeOH methanol 

10 MHz megahertz 

min. minutes) 

mills minutes) 

M11 (M+H)* 

MS mass spectrometry 

15 n or N normal 

NBS n-bromosuccinimide 

nm nanometer 

nM nanomolar 

NMP N-methylpyrrolidine 

20 Pd/C palladium on carbon 

PdCl2(dppf)2 [1,1'-bis(diphenyiphosphino)ferrocene]dichloropalladium(II) 

Pd(PPh3)4 tetrakis(triphenyiphosphine)palladium 

Ph phenyl 

PPh3 triphenylphosphine 

25 Pr propyl 

PSI pounds per square inch 

PyBOP bromotripyrrolidinophosphonium hexafluorophosphate 

Ret Time retention time 

sat. saturated 

30 SFC supercritical fluid chromatography 

TEA triethylamine 

TFA trifluoroacetic acid 
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THF tetrahydrofuran 

Analytical and Preparative HPLC conditions: 

QC-ACN-AA-XB: Column: Waters Acquity UPLC BEH C18, 2.1 x 50 mm, 1.7 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; 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.  

QC-ACN-TFA-XB: Column: Waters Acquity UPLC BEH C18, 2.1 x 50 mm, 1.7 pm 

10 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: 0-100% B over 3 minutes, then a 0.75-minute hold at 100% B: Flow: 1.0 

mL/min; Detection: UV at 220 nm.  

Method A1: L3 Acquity: Column: (LCMS) UPLC BEH C18, 2.1 x 50 mm, 1.7 m 

15 particles; Mobile Phase: (A) water; (B) acetonitrile; Buffer: 0.05% TFA; Gradient Range: 

2%-98% B (0 to 1 min) 98%B (to 15 min) 98%-2% B (to 1.6 mi); Gradient Time: 1.6 

min; Flow Rate: 0.8 mL/min; AnalysisTime: 2.2 min; Detection: Detector 1: UV at 220 

nm; Detector 2: MS (ESI+.  

Method B1: L2 Aquity; Column: (LCMS) UPLC BEH C18, 2.1 x 50 mm, 1.7 pm 

20 particles; Mobile Phase: (A) water; (B) acetonitrile; Buffer: 0.05% TFA; Gradient Range: 

2%-98%B(0to1mn) 98%-2% B (to 1.5 min); Gradient Time: 1.8 m:in Flow Rate: 0.8 

mL/min; Analysis Time: 2.2 min; Detection: Detector 1: UV at 220 nm; Detector 2: MS 

(ESIJ) 

Method C1 SCP: Column: Waters Acquity UPLC BEH C18, 2.1 x 50 mm, 1.7 pm 

25 particles; Mobile Phase A: 5:95 acetonitrile:water with 10 m1 ammonium acetate; 

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

Method D1 SCP: Column: Waters Acquity UPLC BEH C18, 2.1 x 50 mm, 1.7 m 

30 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: 0-100% B over 3 minutes, then a 0.75 minute hold at 100% B; Flow: 1.11 
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mL/min; Detection: UV at 220 nm.  

Method D2 SCP: Column: XBridge C18, 19 x 200 mm, 5 m 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 20 minutes, 

then a 5 minute hold at 100% B; Flow: 20 mL/min. Detection: UV at 220 nm.  

Method D3 SCP: Coiunm: XBridge C18, 19 x 200 mm, 5 m 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: 6-46% B over 20 minutes, then a 4-minute 

hold at 100% B; Flow: 20 mL/min. Detection: UV at 220 nn 

10 Method El iPAC: Column: Waters Xbridge Cl8 4.6 x 50 mm 5m particles; Mobile 

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

acetonitle:water with 10 mM ammonium acetate. Temperature: 50 °C: Gradient: 0

100% B over 1 minute; Flow: 4 m/mn; Detection: UV at 220 nm.  

Method F1 iPAC: Column: Waters Acquity BEH C18 2.1x50 mm 1.7 pm particles; 

15 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

100% B over 2.20 minutes; Flow: 0.800 mL/min; Detection: UV at 220 nm.  

(A): Column-Ascentis Express C18 (50 x 2.1 mm-2.7in) Mphase A: 10 mM NH4COOH 

in water: ACN (98:02); Mphase B: 10 mM NH4COOH in water: ACN (02:98) Gradient: 

20 0-100% B over 3 minutes, Flow = I 1 L/min.  

(B): Waters Acquity BEH C18 (2.1 x 50 mm) 1.7 micron; Buffer: 5 mM ammonium 

acetate pH 5 adjusted with HCOOI, Solvent A: Buffer:ACN (95:5), Solvent B: 

Buffer:ACN (5:95), Method:%B: 0 min-5%: 1.1 min -95%: 1.7 min-95%. Flow: 0.8 

mL/min.  

25 (C): Column-Ascentis Express C18 (50 x 2.1 mm-2.7tm) Mobile phase A: 0.1% ICOOH 

in water; Mobile phase B: ACN. Temperature: 50 °C; Gradient: 0-100% B over 3 

minutes; Flow rate: 1.0 mL/min.  

(D): Kinetex XB-C18 (75 x 3 mn) 2.6 micron; Solvent A: 10 mM ammonium formate in 

water: acetonitrile (98:02); Mobile Phase B: 10 mM ammonium format in water: 

30 acetonitrile (02:98); Temperature: 50 °C; Gradient: 0-100% B over 3 minutes: Flow rate: 

1.1 mL/min; Detection: UV at 220 nm.  
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(E): Column: Ascentis Express C18 (50 x 2.1)mm, 2.7pm; Mobile Phase A: 5:95 

acetonitrile: water with 10 mMNH40Ac; Mobile Phase B: 95:5 acetonitrile: water with 

10 mM NH40Ac;Temperature: 50 °C; Gradient: 0-100% B over 3 minutes; Flow: 1.1 

mL/min.  

(F): Column: Ascentis Express CI8 (50 x 2.I)mm, 2.7im;N Mobile Phase A: 5:95 

acetonitrile: water with 0.1% TFA;I Mobile Phase B: 95:5 acetonitrile: water with 0 1% 

TFA; Temperature: 50 °C; Gradient: 0-100%B over 3 minutes; Flow: 1.1 mL/min.  

(G): Column: Waters Acquity UPLC BEH C18 (2.1 x 50 mm), 1.7 micron; Solvent A:= 

100% water with 0.05% TFA; Solvent B:= 100% acetonitrile with 0.05% TFA; gradient= 

10 2-98% B over 1 minute, then a 0.5 imnute hold at 98% B; Flow rate: 0.8 mL/min; 

Detection: UV at 220 nm.  

(-): Column: Acentis Express C18 (50 x 2.1 mm) 1.7pm, Acentis C8 NH4COOH 5 min.  

M, Mobile Phase A: 10 mM ammonium format: ACN (98:2), Mobile Phase B: 10 mM 

ammonium formate: ACN (2:98), gradient: 20%-100% B (0-4 min); 100% B (4-4.6 min) 

15 Flow: 1 mL/min.  

(1) Column: Sunfire C18 (4.6 x 150) mm, 3.5 m; Mobile Phase A: 5:95 acetonitille: 

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 minutes; Flow:1 mL/min.  

(J) Column: Sunfire C18 (4.6 x 150)mm, 3.5 m; Mobile Phase A: 5:95 acetonitrile: 

20 water with 0.05% TFA; Mobile Phase B: 95:5 acetonitrile: water with 0.05% TFA; 

(K) Waters Acquity SDS.  

Mobile Phase: A: water B: ACN; 5%-95%B in 1 min; Gradient Range: 50%-98% B (0

0.5 min); 98%B (0.5 min-1 in); 98%-2% B (1-1. 1 min); Run time: 1.2 mi; Flow Rate: 

0.7 mL/mi:Analysis Time: 1.7 min; Detection: Detector 1: UV at 220 nm; Detector 2: 

25 MS (ES).  

(L)AcquitvUPLC BEHCi(18(3.0 x50 mm) 1.7 pm. Buffer:5mMamnoniumacetate 

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; 

Detection: Detector 1: UV at 220 nm; Detector 2: IS (ES*).  

30 (M): Kinetex SBC18 (4.6 x 50 mm) 5 micron; Solvent A: 10 mMammonium formate in 

water:acetonitrile(98:02); Mobile Phase B: 10 mM ammonium tormate in water: 

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

UV at 220 nm.  

(N): Column-Ascentis Express C18 (50 x 2.1 mm-2.7pm) Mphase A: 10 mM NH4COOH 

in water: ACN (98:02); Mphase B: 10 mM NH4COOH in water: ACN (02:98) Gradient: 

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

(0) Waters Acquity SDS Column BEH C18 (2.1 x 50 mm) 1.7 pm. Phase A: buffer in 

water; Mphase B: buffer in ACN, Gradient: 20-98% B (0-1.25 minutes); 98% B (1.25

1.70 minutes); 98%-2% B (1.70-1.75 minutes); Flow= 0.8 mL/min.  

(P): Column: Xbridge BEH XP C I(50 x 2.1)mm, 2.5im; Mobile Phase A: 5:95 

10 acetonitrile: water with 10 mM NH40Ac; Mobile Phase B: 95:5 acetonitrile: water with 

10 mM NH40Ac; Temperature: 50 °C; Gradient: 0-100% B over 3 minutes; Flow: 1.1 

mL/min.  

(Q): Column: Xbridge BEH XP C18 (50 x 2.I)mm 2.5 um; Mobile Phase A: 5:95 

acetonitrile: water with 0.1% TFA; Mobile Phase B: 95:5 acetonitrile: water with 0.1% 

15 TFA; Temperature: 50 C;Gradient: 0-100%B over 3 minutes; Flow: 1.1 mL/min.  

(TS1): Column: Waters Acquity UPLC BEH C18 (2.1 x 50 mm), 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 minute. then a 0.5 minute hold at 98% B; Flow rate: 0.8 mL/min; 

Detection: UV at 254 nm.  

20 

EXAMPLES I AND 2 

4-(3-isopropyl-2-(8-methoxv-[1,2,4]triazolo[1,5-a]pyridin-6-l)-1HII-indol-5-yl) 

cyclohexanamine: 

HqN H 3C OH3  0-CH3 

\ -N 

H N (1-2) 

25 Intermediate IA: 1,4-dioxaspiro[4.5]dec-7-en-8-v trifluoromethanesulfonate 

OTf 
0 (1A) 

To asolutionof 1,4-dioxaspiro[4.5]decan-8-one (10.0 g, 64.0mmol) andN
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phenvi-bis(trifluoromethanesulfonimide) (29.7 g mmo)inTHF(1000L)at-78C 

was added KHMDS (16.60 g, 83 mmol), the resulting reaction mixture was slowly 

brought to room temperature, stirred at same temperature for 16 h. The reaction mixture 

was quenched with cold water (300 mL)and extracted with ethyl acetate (2 x 500 mL), 

combined organic layer was washed with water, brine, dried over sodium sulphate and 

concentrated to afford crude compound. The crude material was purified by silica gel 

chromatography on an ISCO instrument using 120 g silica column, compound was eluted 

with 15% ethyl acetate in petroleum ether, the fraction was collected and concentrated to 

afford 1,4-dioxaspiro[4.5]dec-7-en-8-yltrifluoromethanesulfonate (12.0 g, 41.6 mmol, 

10 65%yield) as a colorless liquid. 'H NMR (400 MHz, CDC3) 6 ppm 5.67-5.65 (m, 1H), 

4.02-3.95 (in, 4H), 2.55-2.52 (m, 2H), 2.51-2.40 (T, 2H), 1.92-1.89 (m, 2H).  

IntermediateIB:5-bromo-3-isopropy-1H-indole 

H 3C 
-CH 3 

Br 

N 
H (IB) 

15 To a solution of trichloroacetic acid (43.8 g, 268 mmol) and triethylsilane (86 mL, 

536 mmol) in toluene (500 mL) at 70°C was added a solution of 5-bromo-H-indole (35.0 

g179 mnol) in toluene (150 mL) and acetone (65.5 mL, 893 mmol) for 35 min, the 

mixture was further heated to 90 °C, continued stirring for 14 h. The reaction mixture 

was slowly quenched with cold water, brought-to basic with 10% aqueousNaHCO3 

20 solution and extracted with ethyl acetate (3 X 500 mL), the combined organic layers were 

washed with water (500 mL) followed by brine solution (50 mL), dried over Na2SO4 and 

concentratedto affordcrudecompound. The crude material was purified by silica gel 

chromatography on an ISCO instrument using 240 g silica column, compound was eluted 

with 15% ethyl acetate in hexane, the fractions were collected and concentrated to afford 

25 5-bromo-3-isopropyl-1H-indole (32.0 g 134 mmol, 75% yield) as light brown liquid.  

LCMS retention time 3.10 min [G 1, MS (E-) m 0 238.0 (M).  

Intermediate IC: 3-isopropyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1-1-indole 
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H 3C CH 3  H 3C 

O Zj CH3 
3C' 

H3C ' 
N 
H (IC) 

To a degassed solution of 5-bromo-3-isopropyl-1H-indoe (32.0 g 134 mmol) and 

bis(pinacolato)diboron (BISPIN) (44.4 g175 mmol) in dioxane (80( mL) was added 

PdCl2(dppf)-CH2C]2 adduct (8.78 g, 10.75 mmoil) and potassium acetate (39.6 g,403 

5 mmol), the resulting mixture was stirred at 95 °C for 14 h in a sealed tube. The reaction 

mixture was diluted with ethyl acetate, filtered and washed with excess ethyl acetate, 

combined organic layer was dried over sodium sulphate and evaporated to afford crude 

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

instrument using 240 g silica column, compound was eluted with 15% ethyl acetate in 

10 petroleum ether to afford 3-ispropyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaorolan-2-yl)

IH-indole (26.0 g, 91 mmol, 68% yield) as a white solid. LCMS retention time 3.98 

min,(D) MS nz: 286.1 (M+H).  

IntermediateID:3-isopropyI-5-(1,4-dioxaspiro[4.5]dec-7-en-8-yI)-I-lH-indole 

C9 

0 -CH 3 

15 H (ID) 

To a degassed solution of 3-isopropyl-5-(14,4,5,5-tetramethyl-1,3,2-dioxaborolan

2-yl)-I1-1-indole (90.0 g, 316 mmol) and 1,4-dioxaspiro4.5Idec-7-en-8-yI 

trifluoromethanesulfonate (109 g379 mmol) in mixture of dioxane (2000 mL) water 

(300 mL), were added PdC2(dppf)-CH2CI2 adduct (15.46 g, 18.93 mmol) and potassium 

20 phosphate dibasic (165 g 947 mmol), the resulting mixture was stirred at 95 °C for 16 h.  

The reaction mixture was diluted with ethyl acetate, filtered and washed with excess ethyl 

acetate, combined organic layer were washed with water, brine, dried over sodium 

sulphate and evaporated to afford crude compound. The crude material was purified by 

silica gel chromatography on an ISCO instrument using 240 g silica column, compound 

25 was elated with 40% ethyl acetate in petroleum ether, the fractions were collected and 
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concentrated to afford 3-isopropyl-5-(1,4-dixaspiro[4.5]dec-7-en-8-l)I-1H-indole (70.0 

g, 235 mmol, 75 % yield) as a light yellow solid. LCMS retention time 1.44 min (L) MS 

m 2984 (M+H).  

IntermediateIE:3-isopropyl-5-(1,4-dixaspiro[4.]1decan-8-vl)-IH-indole 

H3 0 -CH
0- ~ 

N 
H (IE) 

To a degassed mixture of 3-isopropyl-5-(1,4-dioxaspiro[4.5]dec-7-en-8-yl)-IH

indole (70.0 g, 235 mmol) in methanol (200 mL),was added Pd/C (25.05 g, 235 mmol), 

the resulting mixture was stirred at room temperature for 6 h under hydrogen gas bladder 

10 pressure. The reaction mixture was filtered and washed with excess methanol andTHF, 

combined organic layer was evaporated to afford 3-isopropyl-5-(1,4-dioxaspiro[4.5] 

decan-8-yl)-1Ht-indole (60.0 g, 200 mrnmol, 85% yield) as a light brown solid compound.  

LCMS retention time 2.84 min [G] MS mXz: 300.2 (M-).  

15 IntermediateIF:2-bromo-3-isopropyl-5-(1,4-dioxaspiro4.5]decan-8-vl)-1H-indole 

H 3C 

N 
H (IF) 

To a solution of 3-isopropyl-5-(1,4-dioxaspiro[4.5]decan-8-yl)-iH-indole (30.0 g 

100 mmol) in DCE (2000 mL) at 0 °C was added slowly NBS (17.83 g, 100 mmol) in 

DCE (800 mL), stirredat same temperature for 2 h. The reaction was quenched with cold 

20 water. The reaction mixture was stirred for 15 min, the organic layer was separated, dried 

over sodium sulphate and concentrated to afford crude compound. The crude material 

was purified by silica gel chromatography on an ISCO instrument using 240 g silica 

column, compound was eluted with 15% ethyl acetate in petroleum ether, the product 

fractions were collected and concentrated to afford 2-bromo-3-isopropyl-5-(1,4

25 dioxaspirol4.5]decan-8-yl)-1H-indole (17.0 g, 44.9 mmol, 45% yield) as a light brown 
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solid. LCMS Retention time 1.61 min (L) MS m : 380.3 (M+2H).  

Intermediate1G:6-(3-isopropyl-5-(1,4-dioxaspiro[4.5]decan-8-vl)-1H-indol-2-yl)-8

methoxy-[1,2, 14triazolo[1,5-a]pyridine 

0 
H 3C 

I iCH3  O-CH3 

NN 
H N (G) 

To a degassed solution of 2-bromo-3-isopropyl-5-(1,4-dioxaspiro[4.5]decan-8-yi)

1H-indole (5.0 g, 13.22 mmol) and 8-methoxy-6-(4,4,55-tetramethyl-1.3,2-dioxaborolan

2-v)-[,2,4] triazololl,5-a pyridine (5.82 g, 21.15 mmol) indioxane (200 mL) and water 

(35.0 mL) were added PdCl2(dppf)-CH2C2 adduct (1.079 g,1.322 mmol) and potassium 

10 phosphate dibasic (6.91 g, 39.7 mrnmol)at room temperature. the resulting mixture was 

stirred at 95 °C for 4 h in a sealed tube. The reaction mixture was diluted with ethyl 

acetate, filtered and washed with excess ethyl acetate, combined organic layer was 

washed with water, brine, dried over sodium sulphate and evaporated to afford crude.  

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

15 using 120 g silica column, compound was eluted with 80%-100% ethyl acetate in 

petroleum ether to afford 6-(3-isopropl-5-(1,4-dioxaspiro [4.5]decan-8-vl)-1H-indol-2

yl)-8-methoxy-[1,2,4] triazolo[1,5-a]pyridine (5.0 g, 11.20 mmoil, 85% yield) as an off

white solid. LCMS retention time 1.38 Min [L]. MS in: 447.6 (M-H).  

20 The following Intermediates were prepared according to the general procedure 

used to prepare Intermediate IG.  

Table I 

Ret 
Interme Mol LCMS HPLC 

Structure Time 
diate wt. MH+ Method 

(min) 
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~0 
H30, _ .  

INT- 0 '\-N3  CH3 
-\430.5 431.6 1.48 L 

1G-2 , -- N 
N 
H 

N 

HH 

1(1-3I \ / -~ 44TN 44.61H) 

HH3C OH 3 

Intermediate11-1:4-(3-isopropi-2-(-methoxy-[,2,4]trizolo[1,5-a]pridin-6-vl)-i0

indo-5-vidcvciono (4non.: 

0 
H3C ..H3  0CH 

N ~ -N 
4 (MH) 

SToasolution of -(3-isopropl-5-(1m-dioxaspiroi4.aldeca pri-vl)-IH-indo1-2-vi)

8-methox m,2,4mriazorol,5-alpviidine (5.0 g11.20mmol ) in DC (100 mL) at0 C 

wa Da d TFA (2157m,280 mLo) thentirea stirred at room temperature for12hTh 

volatiles were evaporated and dried under vacuumn,then brought to basic with saturated 

20~~ ~ ~~1 82 h. Thnwsaddsdu2ynbrh rd 003 g, 0.559d mmol) ater°, brthe, 

Na-IC3 solution and extracted with CI-C13220E ahdihae~rn~h 

10 orgai layer w as driedoversodium supht ade f concentrated tohafford4-(3-isopropl

2-(8-n-tetho~xy-[i.2,4]triazoio[5,5-apyridin-6-l)-iH-indoi-5-vi)cvciohexanone(4.0g 

9.94 mro, 89% yield) as abrow~nsolid. LCMS retention time 1.24m 1<n L1. MS n_' 

403.6 (M1i).  

15 Examples Iand 2: 

A solution of 4-(3-sopropl-2(8-methox- 1,.4triazolo[1,5-ap.,ndi-6-y)-11-

indoi-5-vi) cyclohexanone (0.150g, 0.373 mmrol). ammonium acetate (0.287g&.3,73 

mnmol), ammon iumch oiide(0. 199 g.3 73 mmol)and aceticacid (2. 133 d .003 7mmoi) 

in DMF (3.0 mL), and THF (3.0mLt) solvent mixture was stirred at room temperature for 
20 8h. Then was added sodum cvanioborohydride (0.035 g.059ro~t 0  h 

resulting reaction mixture was stirred atroom temperature for 16hl. Concentrated the 
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reaction mass, the residue was dissolved with excess DCM, washed with water, brine, 

organic layer was dried over sodium sulphate and concentrated to afford crude. The 

crude material was purified by preparative HPLC, using method D2 to separate both cis 

and trans isomers, the fractions containing the desired compounds was collected and dried 

5 using a Genevac centrifugal evaporator.  

Example 1 (Isomer 1): (0.044 g, 29 % vield) as a white solid. LCMS retention 

time 1.57 min. (E) MS nz: 404.1 (M+H); iH NMR (400 MHz, METHANOL-d4) 6 ppm 

8.56-8.39 (m, 2-), 7.68-7.59 (in, 1H), 7.41-7.32 (in, IH), 7.28-7.20 (m, 11), 7.15-7.02 

(n, 111), 4.18 (s, 3H), 3.47-3.21 (m, 11), 273-2.60 (m, IT), 2.26-2.17 (in, 2H) 2.15-2.03 

10 (in, 211), 1.81-1.60 (inm 4H),1.56 (d, J=7.1 Hz 61), 1.39-1.24 (in, 111).  

Example 2 (Isomer 2): (0.001 g, 0.892 mmol, 1 yield) as a white solid. LCMS 

retention time 1.42 min (E) MS m/z: 404.1 (M+-H); 1H NMR (400 MHz, METHANOL

d4)6 ppm 8.52-8.37 (i, 211), 7.64 (s, 111), 7.37 (d J=8.6 Hz, 1H), 7.23 (s, 1H), 7.09 (d, 

J=8.6 Hz, IH), 4.23-4.09 (m, 3H), 3.75 (s, 1H), 3.46-3.37 (in, 3H),2.96-2.85 (m., 2H), 

15 2.73 (br. s., 311), 2.32-2.09 (in, 5H), 1.86-1.70 (m, 61-). 1.54 (d, J=7.1 Hz, 711),1.33 (t, 

J::::7.3 Hz, H).  

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

prepare Examples I and 2.  

20 Table 2 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. Wt. MH Method 

(min) 

H5 N H 3C 
- ~ CH3CH 

3 387.5 388.2 1.47 E 

N N 
H N 

H 2N H3C 
r-CH3  CH

4 387.5 388.3 1.22 E 
N 

N N I 
H N 
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H2NH0 
OH 3 OH, 

53N 361.2 362.2 1.41 E 

N --
H CH3 

EXAMPLES 6 AND 7 

N-isopropyi-4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-I-indol-5

yl)-N-methyicyclohexanamine.  

CH3 

H3C N H3C 
-CH 3  C-CH3 

CH3 

5 H N (6-7) 

A solution of 4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-alpyridin-6-yl)-1l

indol-5-yl)cyclohexanone (0.150 g, 0.373 mmol), N-methylpropan-2-amine (0.136 g, 

1.863 mmol) and acetic acid (2.133 pl, 0.037 mmol) in DMF (3.0 mL) and TI-IF (3.0 mL) 

solvent mixture was stirred at room temperature for 8 h, then was added sodium 

10 cyanoborohydride (0.035 g, 0.559 mmol) at 0 °C, the resulting reaction mixture was 

stirred at room temperature for 16 h. The volatiles were evaporated, the residue was 

dissolved with excess DCM, washed with water, brine, organic laver was dried over 

sodium sulphate and concentrated to afford crude. The crude material was purified via 

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

15 the desired product were combinedand dried via centrifugal evaporation.  

Example 6 (Isomer 1)): (3.0 mg, 2 % yield) as a pale solid. LCMS retention time 

1.63 min. MS m z: 460.1 (M+H); H NMR (400 MHz. METHANOL-d4) § ppm 8.42 (d 

J=18.34 Hz, 2 H) 7.60 (br. s., 1 H) 7.32 (d, J=8.80 Hz, I H) 7.21 (s,.1 H) 7.06 (d, J=8.31 

1z, 11-1) 4.13 (s, 3 H)'3.36-3.50 (i, 2 1-1) 2.94 (br. s., 1 H) 2.61 (d, J=12.23 Hz, 1-1) 2.43 

20 (br. s., 3 1) 2.01-2.24 (mn 5 H) 1.89 (br. s., 1 -1) 158-1.76 (i, 4H) 1.52 (d, J=6.60 Hz, 6 

H) 1.29 (br. s., 1 H) 1.21 (d, J=5.87 Hz, 6 H).  

Example 7 (Isomer 2): (2.0 mg, 1% yield) as a pale solid. LCMS retention time 

1.73 min. MS z4601 (M+1-); H NMR (400 MHz, METHANOL-d4) ppm 8.37

8.49 (in, 2 H) 7.72 (s, I H) 7.29-7.38 (n, I H) 7.08-7.22 (in. 2 H) 4.13 (s.3 H) 3.79 (s. 1 

60



WO 2019/126113 PCT/US2018/066149 

H) 3.34-3.51 (m, 2 H) 2.80-3.00 (m, 3 H) 2.14-2.39 (m, 5 H) 2.03 (s, 1H) 1.68-1.97 (m, 6 

1) 1.53 (d, J=:6.85 Hz, 6 1) 1.29 (br. s., 1 H) 1.03-1.17 (m, 6 H).  

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

5 prepare Examples 6 and 7.  

Table 3 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. Wt. MH+- Method 

(min) 

CH, 

aH;3  CH 3 CH 3 8 441.6 442.4 1.47 E 
N 

N N 

HH 
CH3 
N H 3C 

CH 3 CH 3 
441.6 442.4 1.35 E 

- -N 

N 

H 
N IH3C _ 

10 /-4436 444.3 149 F 
N 

"N N 
H N 

H 

11 N443.6 444.1 1.907 1 E I 

OH3 

N HON 

12 NNH 457.6 458.1 2.138 P 

N 

H N CH3H 

13( 457.6 458.1 2.135 P 
N 

N N H 'N 
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N 3 CH 

14 N 441.6 442.3 1.8, 
-N

15 42 47.( 428. 3 1 P 
H~ N N 

H.H 

CFH3 

16 4I- 27.6 4283 L5 I P 

H5 N 

<N 1O-OH 3 N 

17 ~ N1 441.6 442.3 1.54 P 

N 

F 

43>~H   79.6 4803 1£21 6 1 F 

N 

N 

20 479.6 460.1 2-395 P 

H~ 0N 
H 
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HO, 

H3C" 
\-.rH-3  - 1 

22 K-/459.6 460.1 1.608 P I 

N 

~' -- N H 

243 4716 478.2 1438 P 

F 

24 ' 4T.6 478.2 2778 

Nl N 

HO

26 5 H  01.7 502. 2 1.48 E 

/H ' 

N H 
0 HH 3 0\OCH 

HO N-H 
2 7 N 1 5 01.7 502.2 1.5) E 

1- 3C-N 

28 HC c-3 ,-CH 3  50M 7 501,3 1,211 F 

>i- ---- 
-N ' N, 

H N 
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NH

N IC 
29 - - >-CH3 ()-CH-, 500.6 501.3 1.6 /2 E 

N~ ~N H N -- --N 
H N 

HC 
30 CH 3 ,-l-CH  ~ 7 1501.3 1,051 

N 

0 

NH2 

31 500. 3 -H 3 0 0H  6 501 2 1 423 F 

N ~ -N 
N 

H-,C-H 

N 

H N 

HC-N 

32 N< I3C :.H3 ,-CH  500.7 1501.3 13712 E 

NN 
H N 

, H3 

N5 5.HCC ~C 3 ~ 07 501.2 1.328 F 

N 

H N 

F N H64
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N - H 3C 
COH3 H3 36 Q. 444.7 445.3 1.74 E 

H OH 

N 

-CH.- H
3

, 
3O7   H   444.7 445.3 1.97 E 

KN 
H OH 

H31 C, H3 

38 530.7 531.3 1.336 Q 
N 

H N 

C), "j.H 3(0 

~~3~530.7 531.3 1.4338 

H3C 

40 50 H H  ,-H  07 5 02,2 16,0 Q 

"-N '-N 
H N 

41~0 -H   501.7 5 02. 2 2.566 Q 

N N 

H3O H i 
H0

CH-! C0 -CH, 3 

42 -~> -457.6 458.2 1.809 P 
\ -N 

N N, 
H N 

HC H 3 

-OH3 0 -CH 3 

43 45-- -K17.6 4583 L748 IQ I 
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H3 C H 

44~ 473.6 474.2 178 E 
N 

H3C H 

15 73.6 474 2 2.0 4 1 
N 

H1 3 C H 
p~ N HC 

46 -457.6 45 8.3 1.2 Q 

N 

11 3C H 

.NN HC O 3  H 

4 7 45 -17.6 4583 1.29 1 Q 
Nz 

HH 

SN H-4C 
OH3 N 

48 ~ .\~N 4 41.6 472.2 1)94 P 
NN 

H 

CI--1" CH.  

49~,, 481. 4 82. 3 1.93 E 

HH 
CH 3C 

HOH 

N0 N 481.7 4 82. 3 2,-22 E 

H 

CH, 3 

H 
N N H0 -O 3CH 

51 N\ ~37156 376.0 1.49 1 

H H3 
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H 

52 3)'7. 376.3 1.46 E 
N 

H CH, 

NHC 

53 3 '89.6' :3903 1.57 F 
N 

'~ N 
C H3 

N H3 O?_C~j cH 

54 \ .<431.6 4 32.3 116 

H ---- K 

-O 3  H3 

55 43 1. 46 1432.3 2.49 E 

H 3 N H3O 

N 
H 

N3C C' 3  H 3  OH3 

56 443.6 444.3 1.9 1 

'' N N 
H N 

N 13N 

H3 0N3 H30 

587 401.6 402. 3 1.98 EF 
-zN 

N -
H N 

NH3 
N3 C~ 3  H3 CH 

58 401.9 444.3 1748 E 
'' N N 

H N 

6 7 --- ----- ----
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H 

6-J CH 3OH 
60 N N417.6 418.3 1.9 E I 

H O, 

H 
N,, H-,C 

61 N >417.6 418S. 3 2.08 E 
- N 

NHOH 

H3 0 C H3 
62 OH3  N - 429,6 430A 1.64 1V 

-N 3 
H 

. OH 

63 0-3N-429.6 430.2 L58 

N ~ -N 
H N 

H 

NN 

NN 

65 H3  N\445.6 -446. 3 1.44 E 

N-
H N 

O'H3 

KN H3OYH0-H 

66 03 N -445.6 -446.3 1.525 E 

N ---- N 
H N 

H 
KN H3.O 0-H 

67 CHF 2  N 4 67 6 468.1 -.14 E 

N N 
H N 
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H 

H3 0 OH  0-H 
68 CHF

3 K 467.6 468.i 2,38 

H N' 

0" 

OH60OH   473.6 474.2 1.382 F 

N 

7N --- NN, 
N 

N , H3 C 

N H-N 
NN 

H N 

HH 

NN 

K! ~~H3O -O 3C O- 83 25 74C C 1F, 

'NN 
HN 

OH-3 

N IH 
NN 

H 'N 

C 69
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0~ 
N 3 0 

y-CH3 0 -- H, 
76 47 43.6 474.2 1.433 F I 

~~VV~~N NO3 0-H 

N 

HN 
0-~ ~~~~H N H0Ok-OH3 , 8318 

78 
~~N 

HN'H 

N H 

N 

NN 
C(DC ( H-H3  0-CH3 

80 -) 4755. 486.3 12136 F 
N&N 

H-H 

H3 H 

81H C 

H N 

OF 3 

H3 0Nf3 HC0-H 
CHi0-C3 16 514,3 1,417 F 

H N 

H 

NN 
85z - \ 44(58.2 L79 EF 

HFI 30- OH 3 
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H 
N-- H3CyH N 

0--i N 
86\/ N 457(6 4 58.3 2 02 

N 

OH3 
ICOH 3 N 

87 H 3 i N ~ 443.6 444.2 1.57 E 
~ N N 

0HH 

N H C 
\-OH 3 N 

88 OH3  N' 44-446 444.2 1.64 E 
~ N N 
HHN H 

HH 

HH( OH 3 

H 

HN H3C 

s9 ! /N 415 6 416.2 1544 1 

-N 

N H0 

N ~ H3O1 CH 
90 471.6 472.3 /2 1.13 P 

N 

91~~ ~H 3 NOH.3 46 15 

7N
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OH3 

(HCH 

r /N 
0> -

HH~ 

H0IC CH3 

NH3C~ -0 

95 483,7 4 86.2 1.~ P3 
-N 

N 

I N 

N 

N 

H3 
NOH 3 

0 H3 

10 N ~ O 3 O-H~ 447.6 460.3 17,9  P 
99 -- \ 

N N 
H N 

KN H-\ -H 3  OH 3 476 483 ( 
102 tH

-N 
N -N 

OHH 

CH72
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9<N .30 CH3  OH3 

103 457.6 4 58. 3 2.06 P 

HN 

OHL 
H3 

14 HN O-~ H3  COH  459.6 460C3 1.45 P 

N N N 

H3H 
N H C 

OH3 
H3C C jj 

H3 CN 
105l N I 429.6 430.2 L59 P 

/N~ 
H30 OH:3 

H~OH 

HN H C 

-106~ 473.7 474.2 1,61 1 P I 

NN 

NN 

N \-13 C[13  0-CH3 

108f CF   - s6 8 . '0 
NH N - N 

NN 

NN 

H N 

C7
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H 

H3  OH  0-H 
110 O 3 K :: 485.6 486.2 1.,' Q 

-N 
H N 

OH3 C-CH 

11KN 4-9.6 430.2 1.67 P 
~~ N 

OHOH 

C H, 

112 NNH0 H   4737 474.2 1.8 P 

N 

\--0H3  3 

113 / 48' 37 484.1 1.72 E 

N 

OHH 

H

3

0 

')~H  H3 
114 N,3M5~ 390,3 1.67 E 

N 

H OH 

EXAMPLES 115 AND 116 

N-(4-(3-isopropyl-2-(8-rnethoxv-11,',4triazoo[15ajpx, ridin.-6-yl)-IH-mdoi-5 

\l0cyciohexyi~aceta-ude 

H3C y N H3OYOr-H3  0-OH3 

0 

N
5H N (115--116) 

To a. oluion of4-(-isopopy-2-(-methox-[2,4',,]taoo[1,-alpyidin-6-yi1)

IH-indol-5-y7i)cyciohexanarn~ne (0. 1002, 0.248 mrol) andTEA (0. 1173 n L, 1.239 
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nnol) in DCM (10.0 mL), was added acetyl chloride (0.035 mL, 0.496 mmol) at 0 °C, 

the resulting mixture was stirred at room temperature for 6 h. Concentrated the reaction 

mass, the residue was dissolved with excess DCM, washed with water, brine, organic 

layer was dried over sodium sulphate and concentrated to afford crude. The crude 

5 material was purified via preparative LC/MS using method D2 to separate both the 

isomers, the fractions containing the desired productwere combined and dried via 

centrifugal evaporation: 

Example 115 (Isomer 1): (13.0 mg, 12% yield) as a pale solid. LCMS retention 

time 1.74 min.(E) MS inz: 446.1 (M+H); 1H NMR (400 MHz, METHANOL-dI4) ppm 

10 844 (d, J=18.8 Hz, 2H), 7.61 (s, 1H), 7.34 (d, J=8.3 Hz, IH), 7.22 (s, IH), 7.07 (d, J=8.6 

Hz, IH), 4.14 (s, 3H), 3.80 (s, 2H), 3.423.35 (m, 1H), 2.71-2.54 (in., 1H), 2.11-2.00 (m, 

71-1),1.70 (d, J=14.7 Hz, 21-). 1.53 (d, J:::7.1 Hz,621-), 1.45 (d, J=12.7 Hz,2H), 1.28-1.25 

(m, 1H-).  

Example 116 (Isomer 2): (3.0 mg, 3% yield) as a pale solid. LCMS retention time 

15 1.80 inin.(E) MS m/z: 446.1 (MH-1); 11-1 NMR (400 MHz. METHANOL-d4) 6 ppm 8.44 

(d, J=18.8 1-1z, 21), 7.67 (s. 11), 735 (d, J8.6 1-1z, 11) 7.23 (s. 11), 7 13 (d, J:8.6 Hz, 

1H),4.18-4.04 (in, 4H), 3.80 (s, 1H), 3.43-3.36 (n, 2H), 2.69 (br. s., IH), 2.05-2.02 (n 

3H), 1.98-1.88 (m, 4H), 1.86-1.74 (in. 4H), 1.54 (d, J=6.8 Hz, 6H), 1.34-1.23 (m, 2H).  

20 EXAMPLE 117 

N-(4-(3-isopropyl-2-(8-methoxv-[1,2,4]triazolo[1,5-alpyridin-6-yl)-IH-indol-5

yl)cyclohexyl)methanesulfonimide 

H3  H3C 
S-CH3 O-CH 3 

'N N 
N NN  (117) 

To a solution of 4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)

25 1H-indol-5-y)cyclohexanamine (0.100 g, 0.248 minol), TEA (0.173 mL, 1.239 mrnol) in 

DCM (10.0 mL), was added methanesulfonyl chloride (0.039 mL, 0.496 mmol) at 0 °C, 

then stirred at room temperature for 6 h. Concentrated the reaction mass, the residue was 

dissolved with excess DCM, washed with water, brine. organic layer was dried over 

75



WO 2019/126113 PCT/US2018/066149 

sodium sulphate and concentrated to afford crude. The crude material was purified via 

preparative LC/MS using method D2, the fractions containing the desired product were 

combined and dried via centrifugal evaporation to afford N-(4-(3-isopropy-2-(8

methoxy-[1,2,4]triazolo[1.,5-a]pyridin-6-yi)-1H-indol-5-yl)cyclohexyl) 

methanesulfonamide (16.0 mg, 14% yield). LCMS retention time 1.83 min.(E) MS nz: 

482.1 (M+H); :H NMR- (400MHz, METHANOL-d4) ppm 8.47 (d, J=18.6 Hz, IH), 7.64 

(s, 1H), 7.36 (d, J=8.3 Hz, 2H), 7.25 (s, IH), 7.10 (d, J=8.6 Hz, IH), 4.20-4.09 (in. 3H).  

3.83 (s, 21-1), 3.46-3.37 (m, 2-1),3.08-2.98 (in, 31-1),2.64 (t, J=12.1 Hz, .2H), 2.21 (d, 

J::::10.3 Hz, 2H), 2.10-1.96 (in, 21), 1.80-1.66 (m, 2H), 1.60-1.48 (in, 8H), 133 (s, 21).  

10 

EXAMPLE 118 

3,3,3-trifluoro-N-(4-(3-isopropyl-2-(8-methoxv-[1,2,4]triazolo[15-a]pyridin-6-yi)-1H

indol-5-yi)cyclohexyl)propanamide 

H 

O, .N H3C O. G FCHC3 O-CH-0 

F 3C 

H. N H~ N~ (118) 

15 To a solution of 4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-alpyridin-6-yl)

IH-indol-5-yl)cyclohexanamine (0.100 g, 0.248 mmol), 3,3,3-trifluoropropanoic acid 

(0.048 g, 0.372 imol) and TEA (0.173 nL, 1.239 mmol) in DMF (5.0 mL), was added 

HATU (0.094 g, 0.248 mmol) at 0 °C, the resulting mixture was stirred at room 

temperature for 16 h. The reaction mass was purified via preparative LC/MS using 

20 method D2, the fractions containing the desired product were combined and dried via 

centrifugal evaporation to afford 3.3,-trifluoro-N-(4-(3-isopropyl-2-(8-methoxy

[1,2,4]triazolo[1,5-apyridin-6-yl)-IH-indol-5-vl)cyclohexl)propanamide (15.0 mg, 13% 

yield) as a pale solid. LCMS retention time 2.04 min.(E) MS inz: 514.1 (M+H)-H 

NMR (400 MHz, METHANOL-d4) ppm 9.46-9.27 (m, IH), 8.59-8.31 (in, 2H), 7.82 (d, 

25 J=4.9 Hz, IH), 7.61 (s, IH), 7.45 (s, IH), 7.33 (d, J=8.6 Hz, IH), 7.22 (s, IH), 7.12-6.99 

(i, 11-1), 4.26-4.04 (in, 41-1) 3.89-3.68 (i, 2H), 3.44-3.35 (in, 1), 3.16 (q, J=10.7 Hz, 

21), 284-2.59 (m, 111), 2.41-2.35 (in, 11-1), 2.10-1.93 (in, 51), 1.77-1.65 (m, i1H), 1.57

1.41 (m, 6H), 1.33-1.23 (m, 2H), 1.05-0.77 (m,2H), 0.56-0.30 (in, 1H).  
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The examples in Table 4 were prepared according to the general procedure used to 

prepare Example 118.  

Table 4 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. Wt. M11 Method 

(miin) 

O N H3C 
C3CH, 

119 CN 446.6 447.3 2.02 E 
CH3  N 

H 'CH 

H 
O N H 3C -H1,H 

'CH3 CH, 
HiCY 120 H H3 N 446.6 44 7.3 2.01 E 

OH3 
N CH 

H 
O N H3C -CH 3 CH~ 

121 1 '°N / $-K 472.6 473.3 1.93 E 
H N H 

H 

3 N H H C 

H3 N -N.   43 

122 H, _--K::.N 8.6(4 

H N 

H 

0 
N,, 

123 H3  N 4867 47 0 P 
CH3 N 

H 
O N H C 

CH3 N 

124 H3 N N' 486.7 4872 204 P 

C~s N 

H 

-H3C CH, 
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H 
0l~ NH 3 \ 

125 HC N N 1 514.7 515.2 2.29 P 
CHC, ~ 

HH3 C CH3 

H 
0 N H 3C 

-, \,-OH, 

126 H3C N 7 37 P 

IH,, N CHH 

0 N, H0 C H -H 
.H3C OCH3 

127 HIHN - H 488.6 489 636 

N 

EXAMPLE 128 

N-(4-(2-(7.8-dimethy1-[12,4]triazolo(1,5-alpyridi-6-yl)-3-isopropylI-1H-indol-5-yI) 

cvclohexyl)-2-(methylamino)acetamide 

H 
O N H3C C 

N 
HN N 

CH,   N 
H H3C CH3 (128) 

Intermediate 128A: tert-butyl (2-((4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a.pyridin-6-yl)

3-isopropyl-1H-indol-5-vl)cyclohexvl)anino)-2-oxoethvl)(methyl)carbamate: 

o N H3C CH N 

Boc N N 

HH3C H3 (128A) 

tert-Butvl (2-((4-(2-(7,8-dimethvl-[1,2,4]triazolo[1,5-alpyridin-6-vl)-3-isopropil

10 IH-indol-5-vl)cvclohexvl)amino)-2-oxoethvl)(methyl)carbamate (0.190 g, 0.332 mmol, 

89 % vield) was prepared according to the generd procedure described in Example 118 

using 4-(2-(7,8-dimethvl-j1,2,4]triazolo[1.5-apyridin-6-vl)-3-isopropyl-IH-indol-5

yl)cy clohexanamine (0.150 g, 0.374 mmol) as the starting intermediate. LCMS retention 

time 1.35min (L) MS mIZ: 573.9 (M--H).  
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Example 128: 

To a solution of tert-butyl (2-((4-(2-(7,8-dimethl-[1,2,4]triazolo[15-a]pyridin-6

yl)-3-isopropyl-IH-indol-5-yl)cyvclohexyi)amino)-2-oxoethyi)(methyl)carbamate (0.120 

5 g, 0.210 mmol) in dioxane (2.0 mL) at 0 °C, was added 4 M HC in dioxane (1.048 mL 

4.19 mmoil), then stirred at room temperature for 2 h. Thereaction mass was 

concentrated and dried under vacuum to afford crude material. The crude material was 

purified via preparative LC/MS using method D2, fractions containing the product were 

combined and dried via centrifugal evaporation to afford N-(4-(2-(7,8-dimethyl

10 [1.2,4]triazolo[1,5-a] pyridin-6-yl)-3-isopropyi-iH-indol-5-yi)cycIohexyl)-2

(methylamino)acetamide (6.0 mg, 6%) as a pale solid. LCMS retention time 1.69 m.in.  

MS Inz: 473.1 (M+H); H NMR (400 11Hz, METHANOL-d 4) 6 ppm 8.57 (s, 1H) 8.39 

(s, 1 H) 7.57 (s, 1 H) 7.28 (d, J=8.56 Hz, 1 H) 7.06 (d, J=8.07 Hz, 1 H) 3.74-3.89 (n, 1 H) 

3.61 (s, 2 H) 3.43-3.50 (m., I H) 3.11-3.16 (m, I H) 2.88-3.02 (m. I H)2.57-2.72 (m, I H) 

15 2.25 (s, 3-) 1.93-2.16 (m, 6H) 1.66-1.80 (in, 2 H) 1.44-1.57 (m, 2 1-1) 1.35-1.42 (in, 6 

H1).  

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

prepare Example 128.  

20 Table 5 

Ret 
Ex. Mol . LCMS HPL!C 

Structure Time 
No. Wt. MH Method 

(min) 

H 
0 N H3C 

OH3 CH 

129 HN C 432. 6 433.3 1.62 E 

CC N 
H 

09 NH3C 
-- H CH, 

130 HN H2 432.6 433.3 1.7 E 
CH3  K \ 1 

H 
C7 
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CH 
N H-LO 

131 CH3 0 ---- N 486.7 487.2 1.76 P 

H H3 C CH 3 

EXAMPLE 132 

2-(ethyl(methyl)amino)-N-(4-(3-isopropyl-2'-(-methoxy-[1,2,4triazolo11,5-a]pyridin-6

yl)-1H-indol-5-yvi)cvclohexyl)acetamide 

H 
--- N H3C Cl-b 0-CHm 

H3C N 
CH3O-CH CH , 0 

N 
SN N, 

H N N (132) 

Intermediate132A.:2-chloro-N-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1.5-a] 

pyridin-6-yl)-1H-indol-5-yl)cyclohexyl)acetamide 

H 
H H30 OH3  0-OH3 

C N 
-CH 

H N (132A) 

To a solution of 4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[id,5-a]pyrdin-6-yl)

10 IH-indol-5-l)cclohexanamine in DCM (100 rnL) (1.7 g, 4.21 mmol) were added TEA 

(2.94 mL, 21.06 mmol) and 2-chloroacetyl chloride (0.495 mL, 5.48 mnol) at 0 °C, then 

the mixture was stirred at room temperature for 6 h. Concentrated the reaction mass, the 

residue was dissolved with excess DCM, washed with water, brine, organic layer was 

dried over sodium sulphate and concentrated to afford 2-chloro-N-(4-(3-isopropyl-2-(S

15 methoxy-[1,2,4]triazolo[1,5-alpyridin-6-yl)-IH-indol-5-vl)cyclohexyl)acetaimide (1.9 g, 

3,96 mmol, 94 % yield) as a light brown semi solid compound. LCMS retention time 

1.27 min.(L) IS m1z: 480.6 (M).  

Example 132: 

20 To a solution of 2-cloro-N-(4-(3-isopropyl-2-(8-methoxv-1,2,4]triazolo[1,5-a] 
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pyridin-6-yl)-1--indol-5-v)cyclohexyl)acetamide (0.120 g, 0.250 mmol) in DMF (2.0 

mL)andTHF (2.0 mL) solvent mixture were added TEA (0.174 mL, 1.250 mmol) and N

methylethanamnine (0.074 g, 1.250 mmiol) at 0 °C, then the mixture was stirred at room 

temperature for 16 h. Volatiles was evaporated, residue was dissolved with excess DCM, 

5 washed with water. brine, organic layer was dried over sodium sulphate and concentrated 

to afford crude product. The crude material was purified by prep LCMS using method 

D2, the fractions containing the desired product were combined and dried via centrifugal 

evaporation to afford 2-(ethyl(methy)amino)-N-(4-(3-isopropl-2-(8-methoxy

[1,2,4]triazolo[1,5-a]pyridin-6-vi)-1H-indol-5-y)cclohexyl) acetamide (19mg 14%) as 

10 a pale yellow solid. LCMS retention time 2.07 min, [G] MS mz 5032 (M+H); 'H NMR 

(400 MHz, METHANOL-d4) ppm 8.42-8.52 (in. 2 H) 7.64 (s, 1 H) 7.36 (d, J=8.53 Hz, 

1 H) 7.25 (d, J:=:1.51 Hz, 11-1) 7.10 (dd, J:=8.53, 1.51 Hz, 11H) 4.90-4.99 (m, 1 -) 4.12

4.22 (in, 3 H) 3.99 (br. s., 1 H) 3.90 (dd, J=I1.80, 3.76 Hz, 2 H) 3.82 (s. I H) 3.39-3.48 

(in, 1 H) 3.16-3.20 (in, I H) 2.90-3.01 (in, 3 H) 2.60-2.74 (m, 3 H) 2.14 (d, J=10.04 Hz, 2 

15 1-1) 2.06 (d, J=:11.55 Hz, 2 H) 1.69-1.81 (m, 2 1-) 1.49-1.59 (i, 8 H) 1.33-1.43 (in, 3 1-1).  

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

prepare Example 132.  

Table 6 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. wt' MHN*+ Method 

(min) 

H 

N N H3C OH3 O-CH3 

133 K514. 515.2 1.92 P 
-~ N 

N N 

HO N HC 
FN CH3 O-CH3 

134 560.7 561.2 1.52 P 
HH N 

8N 
-. N
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o --yN H3C H 

135 5 30 7 531,2 1,83 P 

N I 
HH 

,-,, H 3C 

H36 574.7 575.2~ AA2. P 

--N N, 
H N 

H 
NC 

H N H30 -C 
137 / O 3  -H   516.6 517.1 1 71 P 

H 

H 

138 b-J 542.1, 543.1 1.78 P 

H N 

H 
N H-4C 

HN .H   ~~~ 
13 ~-516.6 517.2 1.79 P 

0 ... \
N N 

N H:30 HNN -OHc 0H 

14 3~ 2 52 533.3 1.8 P 

H3COH N 

HH 

N HO 
N -(OH 3 0-OH 3 

110,-- 0 5330.7 531.1 138 P 

~-N 
H N> 

H 

N H-c 
N C OH  0-OH 3 

1420 -~- -- 30 7 531.1 1,68 P 
-- N 

H N 
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H 
H, N H3C 

N >CH3 ,O-CH3 
143 - 514.7 515.2 2.31 P 

NN 

Og N N H3C\C3O-H 

144 5~K 78.7 579.1 1.77 P 

O N 

N 

EXAMPLES 145 AND 146 

4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[I,5-apyridin-6-yl)-Il-indol-5-yl)-N

methylcvclohexananine 

H3'N C NH3  0-H3 

N N, 
H N (145-146) 

Asolutionof4-(3-isopropyl-2-(8-methoxv-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H

indol-5-yl) cyclohexanone (0.150 g, 0.373 mmol), methvlamine (1.491 niL,3.73 mmol) 

2.5M in THF and acetic acid (2.133 pl, 0.037 mmol) in DMF (2.0 mL) THF (3.0 mL) 

solvent mixture was stirred at room temperature for 8 h, then was added sodium 

10 cy anoborohydride (0.035 g, 0.559 mml) at 0 °C, the resulting mixture was stirredat 

room temperature for 16 h. Volatile were evaporated, the residue was dissolved with 

excess DCM, washed with water, brine, the organic layer was dried over sodium sulphate 

and concentrated to afford crude compound. The crude material was purified via 

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

15 containing the product were combined and dried via centrifugal evaporation.  

Example 145 (Isomer 1): (31.0mg, 19% yield) as a pale solid. LCMSretention 

time 1.63 min (E)MSinz: 418.1 (M+H);, 1H NMR(400MHz,METHANOL-d4) Sppm 

8.47 (d,J=16.9Hz,2H),7.66(s, 1H),7.39(d,J=8.3Hz, 1H),7.25 (s, 1H), 7.11 (d,J=8.1 

Hz, IH), 4.18 (s, 4H), 3.49-3.38 (in, 2H), 3.20 (d, J=11.0 Hz, IH), 2.87-2.62 (m, 4H), 

20 2.32 (br. s.,21-1), 2.16 (d, J=11.7Hz, 2H), 1.88-1.70 (in, 21-1), 1.65 (br. s., 1-1), 1.56 (d, 

J=7.1 Hz, 6H).  
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Example 146 (Isomer 2): (15.0 mg, 9% yield), LCMS retention time 1.73 min.(E) 

MS m/: 4181 (M+H); 1H NMR (400M1z, METHANOL-d4) 6 pm 8.53-8.38 (n, 21-), 

7.76-7.69 (i, lH), 7.43-7.33 (n IH), 7.26-7.11 (in, 2H), 4.20-4.05 (m, 3H), 3.91-3.73 

(in, IH), 3.51-3.38 (m, 2H), 3.00-2.85 (in, 2H), 2.81-2.73 (m, 3H), 2.22-1.87 (in, 8H), 

51.61-1.50 (m, 6H-).  

EXAMPLE 147 

2-(dimethvlamino)-N-(4-(3-isopropyl-2-(8-methoxy-[I,2,4]triazolo[1,5-alpyridin-6-vl)

I1H-indol-5-vl)cyclohexyl)-N-nethylacetamide 

CHs 

I - H   -OH 
CH3 N N 

10H N (147) 

To a solution of 4-(3-isopropyl--(8-methoxy-[1,2,4]triazoloI,5-a]pyridin-6-vl)

IH-indol-5-vl)-N-nethylcyclohexanamine (0.150 g,0.359 mnol) in DMF (3.0 mL) were 

added TEA (0.250 mL, 1.796 mmiol), 2-(dimethylanino)acetic acid (0.056 g, 0.539 

mmol) and HATU (0.137 g, 0.359 mmol at room temperature, then the mixture was 

15 stirred at same temperature for 16 h. The reaction mass was purified via preparative 

LC'/MS using method D2 to separate both the isomers. The fractions containing the 

desired product were combined and dried via centrifugal evaporation to afford 1,2

(dimethylamino)-N-(4-(3-isopropyl-2-(8-rnethoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H

indol-5-vl)cclohxyl)-N-methlacetaide (21 mg, 11 % yield) as a pale solid. LCMS 

20 retention time 1.76 mn. MS i : 503.2 (M+H); 1H NMR (400 MHz. METHANOL-d4) 6 

ppm 8.38-8.53 (m, 2-) 7.82 (s, 1 -) 7.63 (d, J:=7.09 -Iz, 11H) 7.30-7.43 (m, I1H) 7.22 (s, 

2 1) 7.08 (d J=8.31 Hz, 1 H) 4.52 (d, J=0.76 Hz, 1iH) 4.32-4.39 (m, 1 H) 4.24 (s, 1 H) 

4.09-4.19 (mn 4 H) 358 (d, J=4.40 Hz, 1 H)'3.34-3.47 (i, 2 H) 3.11-3.26 (n 1 H) 291

3.03 (in, 9 H) 2.-2.80 (in, 1 H) 2.65 (d, J=14.18 Hz, 1 H) 2.41-2.54 (in, I H) 2.05 (d, 

25 J=12.96 -z, 3 H) 1.91 (br. s., 21-1) 1.74-1.84 (in, 31-1) 1.47-1.59 (in, 7 1-1).  

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

prepare Example 147.  
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Table 7 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. Wt MH+ Method 

(min) 

o N H.3C 
\-,H3  OH3 

148 H3X NN 486 7 4874 1.48 P 

CH,   -
H N 

CH3 
0 N H3O-O 3  H 

149 H 3  486.7 4874 149 P 

OH 3 N 
H N 

EXAMPLE 150 

4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo(1,5-alpyridin-6-yl)-IH-indol-5-yI)

5 N-methyl-N-(2-(methylsuilfoniyl)ethvl)cyclohexanamine 

CH 3 

H3C, N H3C OH3  0-OH3 

C ~ ~ 
\% : 

NM 
N N, 
H N (150) 

To a solution of 4-(3-isopropyl-2-(8-methox-[1,2,41triazolo[1,5-a]pyridin-6-yl)

IH-indol-5-yl)-N-methlcclohexanamine (0.180 g, 0.431 mmol) in DMF (2.0 mL) and 

THF (2.0 mL) were added DIPEA (0.376 rL, 2.155 mmol) and I-chloro-2

10 (methylsulfonyl)ethane (0.123 g, 0.862 nmol) at room temperature, then the mixture was 

stirred at 80 °C for 16 h. The reaction mass was purified via preparative LC/MS using 

method D2, the fractions containing the desired product were combined and dried via 

centrifugal evaporation to afford 4-(3-isopropyl-2-(8-methoxy-[1,2,4] triazolo[1,5

al pyridin-6-vl)-1IH-indol-5-yl)-N-methyl-N-(2-(methyIsulfonyl)ethyl) cyclohexanamine 

15 (0.012 g, 5%yield) as an off white solid. LCMS retention ime 1.98 min [G] MS rmz: 

524.2 [M+H]*; 'H NMR (400 MHz, METHANOL-d4) 6 ppm 8.36-8.47 (n, 2 H) 7.59 (s., 
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1 1-1) 7.30 (d,J=:8.53 -Iz, 1 -) 7.20 (d, J1.00 I-z, 1 H) 7.04 (dd, J=8.53, 1.51 Hz, 1H) 

4.12 (s. 3 H) 3.78 (s. 2 H) 3.33-3.45 (m, 2 1) 3.03-3.09 (m, 5 H) 2.85-2.89 (m, I H) 2.54

2.69 (m, 2 H) 2.37 (s, 3 H) 1.93-2.09 (m, 4 H) 1.56-1.73 (m, 3 H) 1.51 (d, J=7.53 Hz, 7 

H).  

5 

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

prepare Example 150 

Table 8 

Ret 
Ex. Mol LCMS IHPLC 

Structure Time 
No. Wt. MH+   Method 

(min) 

OH 3 

N H3C 
7--CH3 N 

151/N 521.7 522.0 21 P 
H 3CO N 

SN 
H13C C .1 

10 EXAMPLES 152 AND 153 

4-(2-(7,8-diiethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-IH-indol-5-yl)

N-(2-methoxyethyl)-N-methvlcvclohexananine 

CH
H3C, M-, N H3 C ̀ -H 

O 0--CH 3 ,N 

-N - NN 
HH 3C CH3 (152-153) 

To a solution of 4-(2-(78-dimethyl-[1,2,4]triazolo[15-a]pyridin-6-yl)-3

15 isopropyl-iH-indol-5-yl)-N-methylcyclohexanaine (0.150 g, 0.361 mmol) in DMF (2.0 

mL) and THF (2.0 mL) were added DIPEA (0.315 mL, 1.805 mmol) and 1-bromo-2

iethoxvethane (0.100 g, 0.722 mmol) at 0 °C, then the mixture was stirred at 80 °C for 

16 h. The reaction mass was purified via preparative LC/MS method D2 to separate both 

the isomers. The fractions containing the desired product were combined and dried via 

20 centrifugal evaporation.  
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Example 152 (Isomer 1): (9 mg, 6% yield) as a pale solid. LCMS retention time 

1.45 min [E] MS inz: 474.3 [M+H-; 4H NMR (400 MHz, METHANOL-d4) 6 ppm 8.58 

(s, iH), 8.41 (s, iH), 7.60 (s, iH), 7.31 (dJ=8.3Hz, 1H), 7.08 (dJ=8.3Hz, iH), 3.76 (t, 

J=4.8 Hz, 2H), 3.52-3.38 (m. 5H), 3.03-2.93 (in, IH),2.91 (s, 3H), 2.73 (br. s., IH), 2.66 

(s, 3H), 2.26 (s, 3H), 2.19 (br. s., 311) 1.87-1.72 (, 41-),1.46-1.35 (in, 61-1).  

Example 153 (Isomer2): (5 mg, 3% yield) as a pale solid. LCMS retention time 

1.56 min E IMS mIn: 474.3 [M+H]*; 1H NMR (400 MHz, METHANOL-d 4) 6 ppm 8.56 

(s, 11-1), 8.55 (s, 11-1), 8.39 (s, 11-1), 7.71 (s, 1H),7.33 (d, J8.5 Hz, 111). 7.18 (dd, J-=8.5, 

1.5 Hz, 1H), 3.65 (t,,:5.3 Hz, 211), 3.41-3.38 (i, 3H),3.22 (d,J=7.0 Hz, 1H), 3.18-3.07 

10 (in, 3H), 3.03-2.94 (m, IH), 2.68 (s. 3H), 2.66-2.59 (m,3H), 2.34 (br. s., 2H), 2.26 (s, 3H), 

2.01-1.82 (m, 6H), 1.42-1.38 (m, 6H).  

EXAMPLE 154 

2-(dimethylamino)-N-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a] pyridin-6-yl)

15 1-1-indol-5-yl)-l-methylcy clohexyl)acetimide 

H3 O HC 

H 3C N H3C H3 ,0-CH 3 

\ N 
N -N, 1 Hi N (154) 

Intermediate154A:N-(4-(2-(8-hvdroxy-[1.2,4]triazolo1,5-a]pyridin-6-yl)-3-isopropyl

IH-indol-5-vl)cvclohexvidene)-2-methylpropane-2-sulfinamide 

0 N 
H.O-H   0-OHa 

[130~ OHN,'' -N 

H N (154A) 

20 To a solution of 4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pvridin-6-vl)

1H-indol-5-yl)cyclohexanone (0.598 g, 1.485 mmol) and 2-methlpropane-2-sulfinamide 

(0.180 g, 1.485 mmol) in THF (15.0 mL) was added titanium ethoxide (2.97 mmol) at 

room temperature, then the mixture was stirred at same temperature for 4 h.The reaction 

mass was quenched with water, stirred for 10 min, filtered the solids, washed with excess 

25 DCM, the organic layer was washed with water, brine, dried over sodium sulphate and 

concentrated to afford N-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazoloI1,5-apyridin-6
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y>l)-1H-indol-5-yl)cyclohexylidene)-2-methylpropane-2-sufinamide (0.650 g, 1.285 

mmol, 87% yield) as a light yellow semi solid compound. LCMS retention time 1.37 

min. (L) MS (E) mz:506.6 (M+H).  

Intermediate 154B: N-(4-(3-isopropl-2-(8-methox-[1,2,4ltriazolo[1,5-a]pyridin-6-yl)

IH-indol-5-yl)-i-methylcyclohexyl)-2-methylpropane-2-sulfinamide 

O H3C 11 1 H3C H3C SH3 N ' -CH 3  .OH 3 

H-C SH H r-, 

N\ 'NN 0 --N H 

N N, 
H N ] (154B) 

To a solution of N-(4-(3-isopropyl-2-(8-methoxv-[1,2,4]triazolo(1,5-alpyridin-6

yl)-11-1-indol -5-y)cy clohexyidene)-2-methylpropane-2-sufmamide (0.550 g, 1.088 

10 nmol) inTHF(15 mL) was added methyl magnesium bromide (1.813 mL, 5.44 mnol) at 

-78°C, then slowly brought room temperature, stirred at room temperature for 16 h. The 

reaction was quenched with saturated NI-14C solution, stirred for 10 mn at room 

temperature, volatiles was evaporated, the residue was dissolved with excess DCM, 

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

15 to afford N-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-indol-5

yl)-1-methylcyclo hexyl)-2-methvlpropane-2-sulfinamide (0.500 g, 0.958 mmol, 88% 

yield) as a gummy solid. LCMS retention time 1.37 min, MS m: 5226 (M+H).  

Intermediate154C:4-(3-isopropyl-2-(8-mehoxy-1,2,4]triazolo[1,5-alpyridi-6-yl)-11-

20 indol-5-yl)-i-methyleyclohexanamine 

H3C H30 
H 2N CH3  O-CH3 

H/N 

N --N, 
H 'N (154C) 

To a solution of N-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-alpyridin-6

yl)-1--indol-5-yl)-1-methyley clohexyl)-2-methylpropane-2-sulfinamide (0.550 g, 1.054 

imol) in dioxane (5.0 mL), was added 4M HCl in dioxane (5.27 mL, 21.08 nimol), the 

25 mixture was stirred at room temperature for 2 h. Volatiles was evaporated, the residue 
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was triturated with diethyl ether, dried under vacuum to afford 4-(3-isopropy-2-(8

methoxy- 1,2,4]triazolo[1.5-alpyridin-6-yl)-IflH-indol-5-yl)-I-methylcyclohexanamine 

(0.320 g, 0.766 mmoli 73 %yield) as a lightyellow solid. LCMS retention time 1.02 

min. (L) MS nz: 418.6 (M+H).  

Example 154: 

To a solution of 4-(3-isopropy-2-(8-methox-[1,2,4]triazolo[1,5-a]pyridin-6-yl)

1--indol-5-yl)--methylcyclohexanamine (0.150 g, 0.359 mmol) in DMF (3.0 mL) and 

TIF (1.0 mL) were added 2-(dimethylamino)acetic acid (0.074 g, 0.718 mmol), TEA 

10 (0,250 mL, 1.796 mmol) and HATU (0.137 g, 0.359 umol) at room temperature, the 

mixture was stirred at same temperature for 16 h. The reaction mass was purified via 

preparative LC/MS using method D2, the fractions containing the desired product were 

combined and dried via centrifugal evaporation to afford 2-(dimethylanino)-N-(4-(3

isopropyl-2-(8-methoxv-1 11.,4]triazolo[1,5-alpyridin-6-yl)-1H-indol-5-vl)-1

15 methylcyclohexyl)acetimide (4.0 mg, 2% yield). LCMS retention time 2.17 min [EI MS 

mn:503.2 (M+H); '1 HNMR (400 MHz, METHANOL-d4) 6 ppm 8.45 (d, J:=19.32 liz, 2 

H) 7.62 (s, 1 H) 7.34 (d, J=8.56 Hz, 1 H) 7.24 (s, 1 H) 7.06 (d, J=8.07 Hz, 1 H) 4.59 (s, 1 

H) 4.11-4.20 (m, 3 H) 3.82 (s, I H) 3.37-3.47 (in, 2 H) 3.07 (s, 2 H) 2.67 (t, J=12.10 Hz, 1 

H) 2.39-2.53 (in, 8 1-1) 1.64-1.93 (in, 5 H) 1.50-1.60 (m, 8 H) 1.45 (s, 3 -).  

20 

EXAMPLE 155 

N-(4-(3-isopropyl-2-(8-methoxy-[1.2,4]triazolo[1.5-alpyridin-6-l)-1-l-indol-5-yl)-1

methvlcyclohexyl)-2-(methylarnino)acetamide 

0 H3C I 

H3CN H3C--CH3  O-CHI3 
H 

H 
N 

NH N (155) 

25 Intermediate 155A: tert-butyl (2-((4-(3-isopropy-2-(8-methox-[1,2,4]triazolol1,5-a] 

pyridin-6-yl)-1--indol-5-v)-I-methylcy clohexyI)amino)-2-oxoethyl)(iethyl)carbanate 

89



WO 2019/126113 PCT/US2018/066149 

Boc O H3 C 
HH

H3  C 1- H3 H 3 

N N (155A) 

tert-Butyl(2-((4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-alpyridin-6-yl)

IH-indol-5-yl)-1-methylcy clohexyl)amino)-2-oxoethyl)(methvl)carbamate (0.150 g, 

0.255 mmol, 71% yield) was prepared according to the general procedure described in 

5 Example 154 using 4-(3-isopropyl-2-(8-methoxy-[1,2,4] triazolo[1,5-alpyridin-6-il)-1

indol-5-yl)--methylcyclohexanamine (0.150 g, 0.359 mmol) in DMF (3.0 mL) as the 

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

Example 155: 

10 To a solution of tert-butyl(2-((4-(3-isopropyl-2-(8-mehoxy-[,2,4]triazolo[,5-a] 

pyridin-6-yl)-IH-indol-5-yi)-1-methyleyclohexl)amino)-2-oxoethvl)(methyl)carbamate 

(0.150 g. 0.255 mmol) in dioxane (2.0 mL) at 0 °C, was added 4 M HCI in dioxane (1.274 

mL,510mmiol). The reaction mixture was stirred at room temperature for 2 h. The 

reaction mass was purified via preparatIve C/MS with thefollowing conditions: 

15 Column: Sunfire OBD-C18,.30 x 250 mm, 5 pm, particles; Mobile Phase A: 10 mM 

ammonium acetate pH 4.5 with CH3COOH; Mobile Phase B: acetonitrile; Gradient: 20

70% B over 20 minutes, then a 0 minute hold at 0% B; Flow: 25 nL/min. The fractions 

containing the product were combined and dried via centrifugal evaporation to afford N

(4-(3-isopropyl-2-(8-methoxy-I1,2,4[triazolo[1,5-a-lpyridin-6-yl)-1H-indol-5-vl)-I

20 methylcy clohexyl)-2-(methylamino)acetamide (12.0 mg, 10%). LCMS retention time 

1.85 min [E], MS m/z: 489.1 (M+H) H NMR (400 MHz, DMSO-d) 5 ppm 8.37-849 

(m,2 1-) 7.57-7.64 (m. 1 1-1) 7.27-7.36 (in, 1 1-1) 7.19-7.22 (in, 1 1-1) 6.99-7.11 (in, I H) 

4.53-4.58 (in 111) 4.13 (s. 3 1) 360-3.70 (in, 2 1) 3.35-3.49 (in, 2 11) 2.68 (s, 4 11) 2.34

2.47 (in, 2 H) 1.91-1.98 (m, 2 H) 1.67-1.86 (mn 5 H)151 (d, J=6.85 Hz, 8 H) 1.42 (s, 3 

25 H).  

EXAMPLES 156 AND 157 

(4-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yI)-IH-indol-5
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yl)cvclohexyl)(4-methylpiperazin-I-vl)methanone 

0 
H30 

N -CH 3  CH3 

H3 C'N,) 
H 3 0 NN ----~ N 

N (156-157) 

Intermediate156A:tert-butyl3-isopropyl-2-(8-methl-[1,2,4]triazolo[-1,5-a]pyridin-6-yl)

5-(4-oxocyclohexyl)-I-lH-indole-I-carboxylate: 

0 H3C 
CH3  OH 3 

-- N 
-N N, 

Boc N (156A) 

To a solution of 4-(3-isopropyl-2-(8-methl-[1,2,4]triazolo[1,5-apyridin-6-yl)

IH-indol-5-l)cclohexanone (0.200 g, 0.517 mmol) in DCM (10.0 mL), were added 

TEA (0.289 mL, 2.070 mmol), Boc20 (0.180 mL, 0.776 mmol) and DMAP (0.063 g, 

0.517 mmol) at room temperature. The reaction mixture was stirred at the same 

10 temperature for 16 h. 'The reaction was quenched with coldwater. The reaction mixture 

was diluted with chloroform (100 mL), separated both the layers, the organic layer was 

dried over sodium sulphate and concentrated to get crude material. The crude material 

was purified by silica gel chromatography on an ISCO instrument using 24 g silica 

column, the compound was eluted with 55% ethyl acetate in petroleum ether, the 

15 fractions containing the product was collected and concentrated to afford tert-butyl 3

isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-vl)-5-(4-oxocycliohexyl)- 1H-indole

I-carboxylate (0.140 g 0. 288 mmol, 56 % yield) as a brown solid. LCMS retention time 

1.62 min [L]. MS mi: 487.5 (M+-iH).  

20 Intermediate 156B: tert-butyl 5-(4-cyanocyclohexyl)-3-isopropyl-2-(8-methiyl-[1,2,4] 

triazolo[1,5-a]pyridin-6-yl)-IH-indole-I-carboxylate 

NC H3C H 3  OH 

I \ -
N 

Boc N (156B) 
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To a solution of tert-butyl 3-isopropyl-2-(8-methyl-[1,2,4]triazoloI.5-a]pyridin-6

yl)-5-(4-oxocyclohexvl)-1H-indole-I-carboxylate (0.200 g, 0.411 mmol) in DME (15.0 

mL) and ethanol (0.5 mL) solvent mixture were added KOtBu (0.092 g,0.822 mmol) and 

TosMIC (0.120 g, 0.617 mmol) at 0 °C. The reaction mixture was stirred at 0 °C for 2 h 

5 and stirred at room temperature for 16 h. The reaction mixture was quenched with cold 

water, diluted with excess ethyl acetate, both the layers was separated, and the aqueous 

layer was extracted with ethyl acetate, combined organic layer was dried over sodium 

sulphate, and concentrated to afford crude compound. The crude material was purified by 

silica gel chromatography on an ISCO instrumentusing 24 g silica column, compound 

10 was eluted with 85% ethyl acetate in petroleum ether, the fractions containing the desired 

product was collected and concentrated to afford tert-butyl 5-(4-cyanocyclohexy)-3-y 

isopropyl-2-(8-methyl-[1,2,4] tiazolo[1,5-a]pvridin-6-vl)-IH-indole-1-carboxylate (0.120 

g, 0.241 mmol, 59 %yield) as a light yellow solid. LCMS retention time 1.68 nin [L].  

MS Inz: 498.5 (M-H).  

15 

Intermediate156C: 4-(3-isopropyl-2-(8-methyl-[1,2A]triazolo[I,5-a]pyridin-6-vl)-IH

indol-5-yl)cyclohexanecarboxylicacid 

0 
H3C CH3 HO ' C3 CH 

N N 

H N (156C) 

A solution of tert-butyl 5-(4-cy anocy clohexvi)-3-isopropyl-2-(8-methvl

20 1,2,4]triazolo[I.5-apyridin-6-yI)-1H-ndole-I-carboxylate (0.100 g, 0.201 mmol) in 

hydrochloric acid, 37% (10.0 rnL) was stirred at 100 °C for 16 h. Concentrated the 

reaction mass and azeotrope with toluene to afford 4-(3-isopropyl-2-(8-methvl

I1,2,4]triazolol15-a]pyridin-6-yl)-11-indol-5-yl)cyclohexanecarboxyic acid (0.070 g, 

0.168 mmol, 84% yield) a light yellow solid. LCMS retention time 0.91 & 1.13 min.(L) 

25 MS mz:417.4 (M+H).  

Examples 156 and 157: 

To a solution of 4-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-apyridin-6-yl)
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1--indol-5-.vl)cyclohexanecarboxlic acid (0.070 g, 0.168 mmol) and 1-methylpiperazine 

(0034g, 0.336 mmol) in DMF (2.0 mL) were added TEA (0.070 mL, 0.504 mmol) and 

HATU(0.064g, 0.168mmol)atroom temperature. The reaction mixture was stirred at 

same temperature for 16 h. The reaction mass was dissolved with excess DCM, washed 

5 with water, brine, dried over sodium sulphate and concentrated to afford crude 

compound. The crude material was purified via preparative LC/MS using method D2, to 

separate both the isomers. The fractions containing the desired product were combined 

and dried via centrifugal evaporation to afford: 

Example 156 (isomer 1): (0.006g 6 % yield). LCMS retention time 1.87mi ().  

10 MS mn: 499.3 [M+H]*.  

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

.(E). MS ml: 499.3 [M+H].  

Thefollowing Examples were prepared according to the general procedure used to 

15 prepare Examples 156-157.  

Table 9 

Ret 
Ex. Mol LCMS 1PLC 

Structure Time 
No. Wt. MH+ Method 

(mn) 

CH:3 

I-C N O 

158 N H CH  CH 3  540.8 541.2 1.58 E 

N H N 

0 

HOH3 
159 ':\483.7 484. 2 '2. 5 F 

H N 
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0 

Nf, H3O H CH3 
160 H 483.7 484.2 2.53 E 

N 

N N 
H N 

N 

EXAMPLES 162 AND 163 

2-((4-(3-isopropyl-2-(8-methl-[,2,4triazolo[,5-apridin-6-l)-iH-indol-5 

yl)cyclohexyl)amino)-N-methylacetamnide 

0O 

N N H3C-H 3  OH 3 

H NN 

H 

* N 

HN (162-163) 

Intermediate162A:Methyl2-((4-(3-isopropyl-2-(8-methyl-[,2,4ljtriazolo[15-aIpyridin

6-yi)-1H-indol-5-yi)cy clohexyl)amino)acetate 

0 

O3,N , -CH3 CH3 

N IN 
5HN (162A) 

Toarmixture of24-(3-isopropl-2-(8-methyl-[12,4]tria izoo1,5-a]pyridin-6-yl)

10 1-H-indol-5-yl)cy clohexanone(0.20()g,0.517mml)andmethyl2-aminocetate 

hy drochloride (0325 g, 2.59 mmol)in DMF (4.0imL) and THF (4.0 mL) solvent mixture 

was added TEA (0.361rmL, 2.59 mmol) at room temperature stirred for 2 hthen was 

added acetic acid (0.296 mL, 5.17immol) at0 °C, stirred at room temperature for 16 h.  

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

15 over sodium sulphate and concentrated to afford crude methyl 2-((4-(3-isopropyl-2-(8
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methyl-l2.,41triazolo[1,5-alpyridin-6-yl)-11--indol-5-yl)cyclohexyi)aminc) acetate 

(0220g, 0.479 mmol, 93 %yield) as a gummy solid. LCMS retention time 1.22 & 142 

min. (L) MS mz: 460.6 (M+H).  

Example 162 and 163: 

Mixture of methyl 2-((4-(3-isopropyi-2-(8-methvl-[1,2,4]triazolo[i5-a]pyridin-6

yl)-iH-indol-5-vl)cyclohexyi)amino)acetate (0.150 g, 0.326 mmol) and methylamine 

(6.53 mL, 16.32 mmol, 2.5M in THF) in THF (2.0 mL) was stirred at 80 °C for 16 h.  

Concentrated the reaction mass, the residue was purified via preparative LC/MS using 

10 method D2 to separate both the isomers. The fractions containing the products were 

combined and dried via centrifugal evaporation to afford: 

Example 162 (Isomer 1): (0.001 g, 1.5 % yield), LCMS retention time 1.36 min.  

(E.MS rmz: 459.3 [M+H]*; H NMR (400 MHz. METHANOL-d4) 6 ppm 8.72 (s, IH), 

8.48 (s, IH), 7.73-7.58 (m, 2H), 7.35 (d, J=8.3 Hz, 1H), 7.08 (d, J=9.5 Hz, IH), 3.63 (s.  

15 31-) 3.17 (br. s., 1-), 2.97 (br. s., 2H), 2.86 (s, 4H), 2.77-2.56 (m, 411), 2.21 (d, J=11.5 

Hz, 2H), 2.09 (d, J=11.7- iz, 2H), 2.00 (s, 3H),1.78-162 (m, 31-), 1.59-1.43 (n, 8H), 

133 (br. s., 1H).  

Example 163 (Isomer 2): (0.002 g, 3 % yield'). LCMS retention time 1.36 min 

(E). MS Inz: 459.3 [M-i--I; - NMR (400 MI-Iz, METHANOL-d4) 6 ppm 8.74 (s, IH), 

20 8.46 (s, 111), 7.71-7.58 (n. 21), 735 (d, J=8.3 Hz, 1H),7.06 (d, J=9.55 Hz, 11), 3.69 (s, 

3H), 3.10 (br. s.. 3H),. 2.97 (br. s., 2H), 2.86 (s. 2H), 2.77-2.56 (m, 2H), 2.20 (d, J=11.5 

Hz, 21-), 2.09 (d, J=11.7 -z, 2H), 2.00 (s,21-), 1.78-1.62 (m, 2H), 1.59-1.43 (m, 61-), 1.33 

(br. s., 21).  

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

prepare Examples 162-163.  

Table 10 

Ret 
Ex. Mo LCMS HPIIC 

Structure Time 
No. wt. MH+ ( Method 
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eHN H3C 
CH3 O-CH 3 

164 H \ 516.6 517.2 1.51 E 

-N N 

165 H reHN CH   C-H   516.6 57.2 1.75 F 

H N 

HN H C 
' CH 3 O-CH3 

166 HN O --- 474.6 475 1.2 1.5 E 

OH3  /'. N 

HN 

NON I 
H N 

EXAMPLE 168 

6-(3-isopropyl-5-(4-methoxycyclohexyl)-IH-indol-2-yl)-8-methyl-[1,2,4]triazolo[1,5-a] 

pyridine 

OH 3C 
H3C '-OH 3  OH3 

---- N N 
HH 

N H(168) 

To asolution of 4-(3-isopropyl-2-(8-methyl-[1,2,]triazolo[15-a]pridi-6-yi)

I1-indol-5-yl)cyclohexanone (0.050 g, 0.129n-mmol) in M~eOH-(5.0 mL) were added 

methlamine (0.517 m, 1.294 mmo, 2.5M inTHF)andacetic cid (0.741 p1, 0.013 

mmol) at room temperature, stirred for 8h, then was added sodium cyanoborohydride 

10 (0.012 g,0.194 mmol) at0 °C, then sirred at room temperature for 16 h.Concentrated 

the reaction mass, extracted with DCM, washed with water, brine, dried over sodium 

sulphate and concentrated to afford crude. The crude material was purified via 

preparativeLC/MS usingmethod D2. The expected methylamino product wasn't 
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isolated, however the fractions containing the methoxy product were combined and dried 

via centrifugal evaporation to afford 6-(3-isopropyl-5-(4-methoxy cyclohexyl)-1H-indol

2-vl)-8-methvl-[1,2,4]triazolo[I5-a]pyriidine (0.005 g, 10.5 % yield). LCMS retention 

time 2.115 min. (E) MSin : 403.3 (M+H).  

5 

EXAMPLE 169 AND 170 

442-((216-dimethylpyridin-4-vl)-3-isopropyl-IH-indol-5-TI) cyclohexanone 

HO C3O OH3  OH 3 

H 
O 

H OCH3 (169-170) 

Intermediate169A:5-bromo-2-(2.6-dimethylpvridin-4-yi)-3-isopropyl-IH-indole 

H-4C 
CH 3 CH3 

Br N 

10 H CH3( 16 9A) 

To a degassed solution of 5-bromo-3-isopropyl-2-(4,4,5.5-tetramethyl-1,3,2

dioxaborolan-2-yl)-1H-indole (4.0 g, 10.99 mmol) and 4-bromo-2,6-dimethylpyridine 

(3.07 g, 16.48 mmol) in dioxane (80.00 mL) and water (10.0 mL) solvent mixture were 

added PdCl2(dppf)-CHI2C2 adduct (0.897 g, 1.099 mmol) and tripotassium phosphate 

15 (7.00 g, 33.0 mmol). The mixture was stirred at 95 °C for 1 h in a sealed tube. The 

reaction mixture was diluted with ethyl acetate, filtered and washed with excess ethyl 

acetate, combined organic layer was washed with water, brine, dried over sodium 

sulphate and concentrated to afford crude compound. The crude material was purified by 

silica gel chromatography on an ISCO instrument using 0gsilicacolumn,compound 

20 was eluted with 85% ethyl acetate in petroleum ether, the fractions were collected and 

concentrated to afford 5-bromo-2-(2,6-dimethlpyridi-4-yl)-3-isopropyl-1-1-indole (2.6 

g, 7.57 mmol, 69% yield) as a light yellow solid. LCMS retention time 1.67 min. (L) MS 

(E*) m z: 345.4 (M2H).  

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

Table 11 

Ret 
Interme Mol LCMS IHPIC 

Structure Time 
diate Wt. MH Method 

(min) 

H3C 
-CH43 CH3 Int- Br -3 H ~329.2 331.1 1.38 D 

N 169A2 N N 
H 

Intermediate169B:2-(',6-dimethylpyridin-4-yl)-3-isopropyl-5-(4,4,5,5-tetramethyl

5 1,3,2-dioxaborolan-2-yl)-1H-indole 

H 3C OH 3  H 3 C 
0 Or-H3  OH 3 

H3 N 

N CH3(169B) 

To a degassed mixture of 5-bromo-2-(2 6-dimethylpyridin-4-vl)-3-isopropvl-IH

indole (2.6 g, 7.57 mmol) and bis(pinacolato)diboron (2.89 g, 11.36 mmol) in dioxane 

(40.00 mL) were added potassium acetate (2.230 g, 22.72 mmol) and PdC2(dppf)-CH2C2 

10 adduct (1.237 g, 1.515 nimol) the mixture was stirred at 95 °C for 14 h in a sealed tube.  

The reaction mixture was diluted with ethyl acetate, filtered and washed with excess ethyl 

acetate, combined organic layer was dried over sodium sulphate and concentrated to 

afford crude compound. The crude material was purified by silica gel chromatography on 

an ISCO instrument using 40 g silica colunin, compound was elutedwith 30% ethyl 

15 acetate in petroleum ether, the fractions were collected and concentrated to afford 2-(2,6

dimethylpyridin-4-yl)-3-isopropyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-IH

indole (1.8 g, 4.61 mmol, 61 %yield) as a light brown solid. LCMS retention time 3.41 

mn., (D) MS nz: 391.4(M+H).  

20 Intermediate 169C: 2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-5-(1,4-dioxaspiro[4.5]dec

7-en-8-yl)-IH-indole 
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O' HC 

CH
3 (169C) 

To a degassed mixture of 2-(2,6-dimetyipvridin-4-l)-3-isopropyl-5-(4,4,5,5

tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole (2.5 g, 6.40 mmol) andl,4

dioxaspiro[4.5]dec-7-en-8-yl trifluoromethanesulfonate (2.77 g, 9.61 mmol) in dioxane 

5 (40 mL) and water (5.0 mL) solvent mixture were added tripotassium phosphate (4.08 g, 

19.21 mmol) and PdCl2(dppf)-CH2CI2 adduct (1.046 g, 1.281 mmol), then the resulting 

mixture was stirred at 90 °C for 14 h. The reaction mixture was diluted with ethyl 

acetate, filtered and washed with excess ethyl acetate, combined organic layer was 

washed with water, brine, dried over sodium sulphate and concentrated to afford crude 

10 compound. The crude material was purified by silica gel chromatography on an ISCO 

instrument using 80 g silica column, compound was elated in 45% ethyl acetate in 

petroleum ether, the fractions were collected and concentrated to afford 2-(2,6

dimethylpyridin-4y)-3-isopropyi-5-(1,4-dioxaspiro[4.5]dec-7-en-8-v)-IH-indole (1.9 g, 

4.72 mmol, 74% yield) as a light yellow solid. LCMS retention time 0.84 min. (G) MS 

15 nz: 403.6 (M+H).  

Intermediate169D:2-(2,6-dimethyIpvridin-4-l)-3-isopropi-5-(1,4-dioxaspiro[4.5] 

decan-8-yl)-1-1-indole: 

O H3 
o N--CH 3  CHt 

-N 

H CH3(169D) 

20 To a solution of 2-(2,6-dimethylpyridin-4-y)-3-isopropyl-5-(1,4-dioxaspiro[4.5 

dec-7-en-8-yl)-I-i-ndole (1.6 g, 3.97 mmol) in mixture of ethyl acetate (50.0 ml) and 

MeOH (50.0 mL) solvent mixture was added Pd/C (0.846 g, 7.95 mmol), the resulting 

reaction mixture was stirred at room temperature for 16 h under hydrogen gas bladder 

pressure. The reaction mixture was filtered through celite bed, washed with ethyl acetate, 
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the filtrate was collected and concentrated to afford 2-(2,6-dimetylpridin-4-yI)-3

isopropyl-5-(1,4-dioxaspiro[4.5]decan-8-vl)-iH-indole (1.4 g, 3.46 mniol, 87% yield) as a 

light brown solid compound. LCMS retention time 3.31 in (D) MS mnz: 405.2 (M+H).  

5 Intermediate 169E: 4-(2-(2,6-dimethylpyridin-4-l)-3-isopropyl-1H-I-indol-5-yl) 

cvclohexanone 

0 H3C _-OH 3 CH 3 

N --/N 

H CH3 (169E) 

To a solution of 2-(2,6-dimethypyridin-4-vl)-3-1isopropyl-5-(1,4-dioxaspiro[4.5] 

decan-8-vl)-IH-indole (1.5 g, 3.71 mmol) in DCM (15.0 mL) was added TFA (2.86 mL, 

10 37.1 mmol) at 0 °C, then was stirred at room temperature for 6 h. Concentrated the 

reaction mass, the residuewas diluted with water, brought to basic with 10% aqueous 

NaHCO3 solution, extracted with ethyl acetate (2 x 150 mL), the combined ethyl acetate 

layer was washed with water and brine. Organic layer was dried over sodium sulphate 

and concentrated to afford 4(2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-1H-indol-5

15 yi)cy clohexanone (1.1 g, 3.05 mnol 82%yield) as a yellow solid. LCMS Retention time 

1.30 min,(L) MS nZ: 361.5 (M-H).  

Examples 169 and 170: 

To a solution of 4-(2-(2,6-dimethIpyridin-4-l)-3-isopropyl-1H-indol-5-yi) 

20 cyclohexanone (0.100 g, 0.277 mmol) in TIF (10.0 mL) was added methylnagnesium 

bromide (0.208 mL, 0.416 nmol, in THF) at -78 °C, thenslowly brought to 0 °C for 2 h.  

The reaction mixture was quenched with saturated NH4Cl solution, extracted with DCM, 

washed with water, brine, dried over sodium sulphate and concentrated to afford crude.  

The crude material was purified via preparative LC/MS using method D2 to separate both 

25 the isomers, the fractions containing desired product was combined and dried using 

Genevac centrifugal evaporator to afford: 

Example 169 (Isomer 1): (5.0 mg, 5.5 % yield). LCMS retention time 2.108 

min,(E) MS.n: 377.3 (M-H); 'H NMR (400 MHz, DMSO-d) 6 ppm I L01 (s, 1H), 

7.54 (s, 1H), 7.26 (d, J=8.6 Hz, IH), 7.13 (s, 2H), 7.03 (d, J=8.3 Hz, IH), 4.34 (s, 2H), 
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3.51 (br. s., 31), 3.24-3.07 (m, 51-1), 2.71-2.60 (m, 31-). 2.39-2.26 (in, 41-1) 2.07 (s, 41-1).  

1.75 (br. s., 211), 1.70-1.62 (in, 61), 1.60-1.51 (in, 21-1), 1.42 (d, J=7.1 iHz, 311), 1.30-1.16 

(i, 4H), 0.94 (d, J=6.6 Hz, 2H).  

Example 170 (Isomer 2): (11 mg, 11.12 % yield). LCMS retention time 2.26 mn 

5 L]. MS m z: 377.2 (M--I);' H NMR (400MHz, METHANOL-d4) 6 ppm 7.67-7.60 (m, 

1H), 7.33-7.25 (mn IH), 7.24-7.21 (in, 2H), 7.13-7.03 (in, iH), 4.65-4.52 (in, 2H), 3.50

3.36 (in, I1H) 3.17-3.09 (in, 1H), 2.56 (s, 6H), 2.05-1.88 (in, 31), 1.86-1.76 (in, 2H), 

1.74-1.66 (m 2-I). 1.64-1.54 (in, 21-1) 1.50 (d, J=6.8 lz, 61-1), 1.26 (s, 31-1).  

10 EXAMPLES 171 AND 172 

4-(2-(2,6-dimethipyridin-4-yi)-3-isopropvl-IH-indol-5-vl)cyclohxano 

HO H 3C 
-CH 3  CH, 

r==\ 

N H \N 
NH CH3 (171-172) 

NaBH4 (0.013 g, 0.333 mmol) was added to a solution of 4-(2-(2,6

dimethylpyridin-4-yl)-3-isopropyl-1H-indol-5-yl)cy ohexanone (0.060 g, 0.166 imol) 

15 in MeOH (5.0 mL) at 10 °C, then stirred at room temperature for 4 h. Quenched the 

reaction with cold water, evaporated the volatiles extracted with ethyl acetate, dried over 

sodium sulphate and concentrated to afford crude. The crude material was purified via 

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

containing the product was combined and dried using Genevac centrifugal evaporator to 

20 afford: 

Example 171 (Isomer 1): (40.0 mg, 65% yield). LCMS retention time 1.92 min.  

(E) MS imz: 363.2 (M+H);' H NMR (400 MHz, METHANOL-d 4) 6 ppm 7.77-7.63 (in, 

31), 7.38 (d, J=8.6 liz, 11), 7.19 (dd, J=8.6,1.5 iz, 111), 3.75-3.61 (in, 1H), 3.60-3.43 

(n 111) 2.78 (s, 6H), 2.68-2.56 (in, 1H), 2.11 (d, J=9.3 Hz, 2H), 1.97 (d, J=3.0 Hz, 2H), 

25 1.77-1.61 (n, 2H), 1.59-1.53 (in, 6H), 1.51-1.39 (n 2H).  

Example 172 (Isomer 2): (5.0 mg, 8% yield), LCMS retention time 2.00 min. (E) 

MS m: 363.2 (M+H), IH NMR (400MIz, METHANOL-d4) 6 ppm 7.65 (s, 1H), 7.36 

(d, J=8.1 Hz, 1H), 7.28 (s, 2H), 7.10 (d, J=9.5 Hz, 1H).4.72-4.55 (in, 2H), 3.71 (d, J=11.0 
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Hz, 21-), 3.55 (br. s., 11-), 3.51-3.40 (m .211), 2.69-2.53 (m, 611), 2.19-2.08 (m, 21-), 2.07

192 (m, 311), 1.75-1.64 (m, 31H), 1.59-1,50 (m, 6H), 1.36 (s, 3H).  

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

prepare Examples 171 and172.  

Table 12 

Ret 
Ex. Mol LCMS H-PLC 

Structure Time 
No. Wt MH Method 

(min) 

HO H 3C 
-CH3 CH3 

173 -- 348.5 349.2 17 E 

N 
H 

HO H3 COH3  OH 3 

174 348.5 349.2 1.89 E 

-N 

EXAMPLE 175 

4-(2-(2,6-dimethyilpyridin-4-vl)-3-isopropyl-1H-indol-5-il)-1-(trifluoro 

10 iethyl)cyclohexanol 

CF3  3 

HO CH3  CH3 

N 
N H 

CH3 (175) 

To a solution of 4-(2-(2,6-dimethylpyridin-4-yl)-3-isopropyi-Il-1-indol-5

yl)cy clohexanone (0.080 g,0.222 mmol) and trifluoromethylI trimethylsilane (0.164 mL, 

1.110 inol) inTHF (10.0 mL) was added TBAF (0.444 mL, 0.444 mmol in THF) at 

15 room temperature, then the mixture was stirred room temperature for 16 h. Quenched the 

reaction withsaturatedNH4Csolution. The reaction mixture was extracted with ethyl 

acetate, washed with brine, dried over sodium sulphate and concentrated to afford crude.  

The crude material was purified via preparative LC/MS using method D2, the fractions 
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containing desired product was combined and dried using Genevac centrifugal evaporator 

to afford 4-(2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-1H-indol-5-yi)-1

(trifluoromethyl)cyclohexanol (17 mg, 17% yield). LCMS retention time 2.23 min [E].  

MS in: 431.2 (M+H);' H NMR (400 MHz, METHANOL-d 4) 6 ppm 7.66 (s, 1H), 7.32 

(d, J=8.5 Hz, 11-1), 7.24 (s, 211), 7.08 (dd, J=8.5, 1.5 Hz, IH), 4.57 (s, IH), 3.52-3.37 (,in 

IH), 3.21 (br. s. IH),2.88 (dd, J=8.5, 3.5 Hz, 2H), 2.64-2.49 (in, 6H), 2.22-2.09 (in, 2H), 

2.07-1.89 (m, 5H), 1.76-1.61 (m, 3H), 1.49 (d, J=7.0 Hz, 6H), 1.41-1.24 (m, 2H), 1.03 (t, 

J=::7.3 Hiz, 1H-).  

10 EXAMPLE 176 

1-(4-(2-(2,6-dimethvlpyridin-4-yl)-3-isopropyl-iH-indol-5-yl)cyclohexvl)-N,N

dimethylimethanamine 

H3C, N H3 -OH3  CH3 

H CH 3 (176) 

Intermediate 176A: tert-butyl 2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-5-(4-oxocyclo 

15 hexyl)-IH-indole-1-carboxylate 

0 
H3C -CH3  CH3 

Boc CH 3 (176A) 

tert-butvl 2-(2,6-dimethiylpyridin-4-l)-3-isopropy1-5-(4-oxocy cloexyl)-H-

indole-1-carboxylate (0.150 g 0,326 imol, 78 % yield) was prepared according to the 

general procedure described in Examples 156 and 157 using 4-(2-(2,6-dimethylpyridin-4

20 yI)-3-isopropyl-1--indol-5-l)cyclohexanone (0.150 g, 0.416 imol) as the starting 

intermediate. LCMS retention time 1.71 min [L]. MS nz:461.6 (M+H).  

Intermediate 176B: tert-butyl 5-(4-cy anocy clohexyl)-2-(2,6-dimeihvipyridin-4-yl)-3

isopropyl-111-indole-1-carboxylate 
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NC 
H3CC H3  H

3 

Boc CH 3 (176B) 

To a solution of tert-butyl 2-(2,6-dimethylpyridin-4-yi)-3-isopropyl-5-(4

oxocvclohexyl)-1H-indole-1-carboxylate (0.500 g, 1.086 mmol) in DME (15.0 mL) and 

ethanol (0.5 rnL) solvent mixture were added KOtBu (0.244 g, 2.171 mmol) and TosMIC 

5 (0.318 g 1.628 mmol) at 0C. Then the mixture was stirred at 0 °C for 2 h and at room 

temperature for 14 h. Quenched the reaction with cool water. The reaction mixture was 

diluted with excess ethyl acetate, separated both the layers, the aqueous layer was 

extracted with ethyl acetate, combined organic layer was concentrated to afford crude 

compound. The crude material was purified by silica gel chromatography onan ISCO 

10 instrument using 24 g silica colunm, compound was eluted with 85% ethyl acetate in 

petroleum ether, the fraction was collected and concentrated to afford tert-butyi 5-(4

cy anocyclohexyl)-2-(2.,6-dimethylpyridin-4-yl)-3-isopropyl-1H-indole-1-carboxylate 

(0.350 g, 0.742 mmol, 68%vield) as a light yellow solid. LCMS retention time 1.85 min 

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

15 

Intermediate76Ctert-butyl 5-(4-(aminomethyl)cy clohexyl)-2-(2,6-dimethylpyridin-4

yl)-3-isopropyi-IH-indole-1-carboxylate 

H-2N >I -0H3  OH3, 
ENN CS 

Boc CH 3 (176C) 

To a solution of tert-butyl 5-(4-cyancyclohexy)-2-(2,6-dimethylpyridin-4-y)-3

20 isopropyl-1H-indole-I-carboxylate (0.35 g, 0.742 mmol) in ethanol (100.0 mL) were 

added Raney@.-Nickel (0.158 g, 1.484 mmol) and NH40H (0.973 mL, 14.84 mmiol). The 

resulting reaction mixture was stirred at room temperature for 16 h under hydrogen gas 

pressure at 60 psi. The reaction mixture was diluted with ethyl acetate, filtered and 

washed with excess ethyl acetate. Combined organic layers was concentrated to afford 

25 tert-butyl 5-(4-(aminomethyi)cy clohexyl)-2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-1H
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indole-1-carboxylate (0.350 g, 0.736 mmol, 99%vyield) as a light brown solid compound.  

LCMS retention time 1.47 min. (L) MS nz: 476.6 (M+H).  

Intermediate 176D: tert-butyl 5-(4-(((tert-butoxy carbonyi)amino)metIy)cyclohexyl)-2

5 (2,6-dimethylpyridin-4-l)-3-isopropyl-I1H-indole-1-carboxylate: 

Boc,N H3C\-CH 3  CH3 
H N 

Boc CH 3 (176D) 

To a solution of tert-butyl 5-(4-(aminomethyl)cy clohexI)-2-(2,6-dimethylpyridin

4-yl)-3-isopropyl-IH-indole--carboxylate (0.080 g, 0.168 mnol) in DCM (10.0 mL) 

were added BOC20 (0.059 mL, 0.252 mmol) and TEA (0.094 mL, 0.673 mmol) at room 

10 temperature, then stirred at room temperature for 16 h. The reaction mixture was 

quenched with cold water, diluted with CHCh (100 mL), the organic layer was separated, 

dried over sodium sulphate and concentrated to afford crude. The crude material was 

purified by silica gel chromatography on an ISCO instrument using 24 g silica column, 

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

15 (((tert-butoxvcarbonvl)amino)methvl) cy clohexyl)-2-(2,6-dimethvlpyridin-4-yl)-3

isopropyl-1H-indole-I-carboxylate (0.060 g, 0.104 mmol, 62% yield) as a brown solid.  

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

Intermediate 176E: (4-(2-(2,6-dimethylpyiidin-4-yl)-3-isopropyl-1H-l-indol-5-vl) 

20 cy clohexyl)methanamine: 

H 2N H3 0 OH3  CH3 

H' \ N 
H CH3 (176E) 

To a solution of tert-butyl 5-(4-(((tert-butoxycarbonl)amino)methvl) cyclohexyl)

2-(2,6-dimethylpyridin-4-yl)-3-isopropy1-11-1-indole-1-carboxylate (0.060 g, 0.104 mrnol) 

in dioxane (2.0 mL) was added 4M HCI in dioxane (0.261 mL, 1.042 mmol) at room 

25 temperature, stirred at room temperature for 4 h. Concentrated the reaction mass to afford 
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(4-(2-(2.,6-dimethylpyridin-4-yl)-3-isopropyl-1H-indol-5-vl)cyclohexyl) methanamine 

(0060g) as a white solid. LCMS retention time 0.45 min [G]. MS nz: 376.2 (M+H).  

Example 176: 

5 1-(4-(2-(2,6-dimethylpyridin-4-yl)-3-isopropy-1H-indol-5-vi)cy clohexyl)-N,N

dimethyl methanamine (1.0 mg, 1% yield) was prepared according to the general 

procedure described in Examples 6 and 7 using 4-(2-(2,6-dimethipyridin-4-vi)-3

isopropyl-11--indol-5-l)cyclohexl) methanamine (0.080 g, 0.213 mmol) as the starting 

intermediate. LCMS retention time 1.814 min [E]. MS mz404.3 (M+H); 1H NMR (400 

10 MHz, METHANOL-d4) 6 ppm 7.67 (d, J=8.8 Hz, 3H), 7.38 (d, J=8.6 Hz, iH), 7.18 (d.  

J=8.6 Hz, IH), 3.60-3.46 (m, 2H), 3.08 (d, J=6.6 Hz, 2H), 2.94 (s, 6H), 2.75 (s, 6H), 2.65 

(t, J:=12.5 Hz, 11-1), 2.09-1.92 (in, 51-), 1.76-1.61 (i,311), 1.55 (d, J:=7.1 Hz, 61-1), 1.41

1.24 (in, 4H).  

15 EXAMPLES 177 AND 178 

2-((4-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[I.5-aipyridin-6-yl)-IH-indol-5

yl)cyclohexyl)(methyl)amino)-N,N-dimethylacetamide 

0 CH 3 

H3CN H3C OH3  CH 

CH 3 

N 
HN (177-178) 

2-chloro-N,N-dimethyiacetamide (0.091 g, 0.747 mmol) and TEA (0.260 mL, 

20 1.868 mmol) were added to a solution of 4-(3-isopropyl-2-(8-methyl-[1,2,4]triazolol1,5

alpyridin-6-yl)-11-indol-5-y)-N-methilcclohexanamine (0.150 g, 0.374 mmol) in DMF 

(1.0 mL) and THF (1.0 mL) at 0 °C, then stirred at room temperature for 16 h. The 

reactionmasspurified via preparative LC/MS using method D2 to separate both the 

isomers, the fractions containing the desired product were combined and dried via 

25 Genevac centrifugal evaporation to afford two isomers.  

Example 177 (Isomer 1): (61.0 mg, 32% yield). LCMS retention time 1.38 min.  

MS in: 487.3 (M+H);' H NMR (400 M1Hz, METHANOL-d 4) 6 ppm 8.68 (s,.1 H) 8.44 

(s, 1 1-1) 7.98 (s, 1-1) 7.55-7.68 (m, 2 H) 7.30 (d, J=8.53 I-Iz, 1 H) 7.04 (d, J=8.53 -Iz, 1-1) 
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3.79 (d, J=1.00 I-z, 1 H) 3.55 (br. s., 2 1-1) 3.34-3.38 (m, 1 1-1) 3.12 (s, 3 1-1) 2.94-3.02 (i, 4 

H) 2.86 (s, 1 H) 2.80 (br. s., 1 H) 2.69 (s. 3 H) 2.60 (t, J=1.80 Hz, 1 H) 2.46 (br. s., 3 H) 

205 (d, J=12.05 Hz, 4 H) 1.55-1.71 (i, 4 H) 1.50 (d, J=7.03 Hz, 6 H).  

Example 178 (Isomer 2): (26.0 mg, 14% yield). LCMS retention time 1.57 min.  

IMS nz: 487.3 (M+H); H NMR (400 MHz, METHANOL-d4) ppm 8.69 (s, 1H) 8.46 

(s, 1 H) 7.76 (s, 1 H) 7.65 (s, 1 H) 7.38 (d, J=8.31 Hz, 1 H) 7.20 (d, J=8.31 Hz, I H) 4.22

4.34 (in, I H) 4.03-4.14 (in, 1 H) 3.49 (d, J=10.27 Hz, 1 H) 3.35-3.39 (in, I H) 3.18 (br.  

s., 1 1-1) 2.99 (d, J=10.52 Hz, 6 H) 2.81-2.89 (in, 3 1-1) 2.69 (s, 5 1-1) 2.44 (br. s., 2H) 1.95

2,11 (ni, 4 1-1) 1.80-1.92 (in, 2 H) 152 (d, J=7.09 Hz, 6 H).  

10 

EXAMPLES 179 AND 180 

2-((4-(2-(2,6-dinethvlpyridin-4-yl)-3-isopropyl-1H-indol-5-yl)cyclohexyl) amino)-N

methylacetamnide 

H 3C, N H3C 

N 
C 

N 
H3 

'CH3 (179-180) 

15 Isomer 1 (4.0 mg, 8.75 % yield) and Isomer 2 (1.0 mg, 2.08 % yield) were 

prepared as described in Examples 177-178 using 4--(2(2,6-dimethylpridin-4-yl)-3

isopropyl-11--indol-5-y)cyclohexanimine (0.040 g, 0.111 mrnol) as the starting 

intermediate.  

Example 179 (Isomer 1): LCMS retention time 1.68 min. (E) MS nmz: 433.3 

20 (M+H); 1H NMR (400 MHz, DMSO-d) 6 ppm 11.36 (br. s. 11H), 875 (br. s., iH), 8.42

8.30 (i, iH), 7.68-7.48 (in, 3H), 7.35 (d, J=8.6 Hz, IH), 7.21 (d, J=9.8 Hz, 1H), 3.75 (br.  

s., 2H), 2.79-2.68 (in, 4H), 2.65 (s, 7H), 2.13-1.91 (in, 6H), 1.82 (d, J=13.0 Hz, 2H), 1.68 

(d, J::::12.2 lz, 61-1).  

Example 180 (Isomer 2): LCMS retention time 1.98 min. (E) MSrnz.: 433.3 

25 (M-H); 1H NMR (400 MHz, METHANOL-d4) 8 ppm 7.77 (s, 11-1), 7.63 (s, 21-1), 7.40(d, 

J=8.5 Hz, IH), 7.25 (dd, J=8.5, 1.5 -z, 1H), 3.84 (s, 21-), 3.59-3.43 (m. 2-), 2.88 (br. s., 

IH), 2.83 (s, 3H), 2.74 (s, 6H), 2.12-1.87 (m, 8H), 1.57 (d, J=7.0 Hz, 6H).  
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EXAMPLE 181 

6-(3-isopropyl-5-(piperidin-3-yl)-1H-I-indol-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a] 

pyridine 

H 

N H3C 

N N 
H N, 

N (181) 

Intermediate 181A: 5-Bromo-2-iodo-3-isopropyl-IH-indole 

H3 -C 
-,CH3, 

Br 

H (181A) 

To a stirred solution of 5-bromo-3-isopropyl-iH-indole (30 g, 126 mmol) inTHF 

(300 mL) wasaddedsilver trifluoromethanesulfonate (38.8 g, 151 mmol) was added 12 

(32.0 g, 126 mmol) in TI-IF (300 mL) at room temperature, stirred at same temperature for 

10 0.5 h. Quenched the reaction with aqueous Na2S203 (50 nl). The reaction mixture was 

extracted with EtOAc (3 X 500 ml), dried over sodium sulphate and concentrated to 

afford crude product. The crude material was purified by silica gel chromatography on an 

ISCO instrument using 120 g silica column, the fractions containing the desired mass was 

collected and concentrated to afford 5-brono-2-iodo-3-isopropyl-IH-indole (25 g 68.7 

15 mrnol, 54.5 % yield) as abrown liquid. LCMS retention time 1.72 min [D]. MS n: 

362.1(M--l).  

Intermediate181B:6-(5-bromo-3-isopropyl-IH-indol-2-yl)-8-methoxy-[1,2,4]triazolo 

[1,5-ajpyidine 

H3  CH 3  0-CH3 
Br -/ 

N \ -N NN 

20 N (181B) 

6-(5-bromo-3-isopropyI-1H-indol-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-apyridine 

(12.3 g, 31.9 mmol, 72.6 % vield) was prepared according to the general procedure 
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described in Intermediate IG, using 5-bromo-2-odo-3-isopropyl-1H-indole (16 g, 44.0 

mmol) as the starting intermediate. LCMS retention time 146 min [D]. MS mz: 387.3 

(M+H).  

5 The following Intermediates were prepared according to the general procedure 

used to prepare Intermediate ISB.  

Table 13 

Ret 
Interme Mol LCMS HPLC 

Structure Time 
diate wt. M+H1[ ] Method 

(min) 

HC 
HO CH 3  CH3 

18IB-2 368 370,2 3.24 D 

N 

N -N 181B-3 H 3C 
\-CH3 N, 

Br N 
383.3 385.4 1.54 L 

H3C CH3 

181B-4 H3C 
CH3 C J

Br 

NN343. 345.2 1.42 W 

N 

H 
CH3 

181B-5 H3C 
N -CH3 H 3 

CH3 
Br 

37923 375. 2 3.47 E 

NCH 

H 
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181B-7 H3C 
CH3 

369.1 371.1 1.49 D 

HHC N 

Intermediate18IC:6-(3-isopropyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-i)-1H

indol-2-vl)-8-nethoxv-[1,2,4]triazolo[1,5-a]pyridine 

CH3 H3C H3C 
H 3C CH 3  O-CH3 
H3C 0 -B 

-O N N, 

H N (181C) 

5 To a stirred solution of 6-(5-bromo-3-isopropyl-1H-t-indol-2-yl)-8-methoxy

[1,2,4]triazolo[1,5-a]pyridine (9.5 g, 24.66 mmol) and bis(pinacolato)diboron (9.39 g, 

37.0 mmol) in dioxane (10 mL) was added potassium acetate (7.26 g, 74.0 mmol), 

degassed the mixture with N2 for 10 min, then was PdCl2(dppf) (1.804 g, .2.466 mmol) 

and again degassed for 10 min, then the mixture was stirred at 100 'C for 16 h. The 

10 reaction mass brought to room temperature, diluted with EtOAc, filtered the solids, 

concentrated the filtrate to afford crude compound. The crude mass was purified by silica 

gel chromatography on an ISCO instrument using 80 g silica column, the fraction 

containing the compound was collected and concentrated to afford 6-(3-isopropyl-5

(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indol-2-vl)-8-methoxv

15 [1,2,4]triazolol,5-alpyridine (5.2 g, 12.03 mmol, 49 % yield) as a brown solid. LICMS 

retention time 1.55 min [D]. MS mz: 433.6 (M+14).  

Intermediate18ID:1-benzl-1,2,5,6-tetrahvdropyridin-3-yltrifluoromethanesulfonate 

OTf 

Nv (181D) 

20 To a stirred solution of I-benzylpiperidin-3-one (4.2 g, 22.19 mmol) in TF (30 

ml) was added drop wise lithium diisopropylamide (24.66 ml, 44.4 mmol) at -78 °C, the 
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reaction mixture was stirred at same temperature for 1 h, then was added N,N

bis(trifluoromethylsufonyl)anline (8.72 g, 24.41 mmol) in THF (35 ml) at same 

temperature. slowly brought to room temperature, stirring at room temperature for 16 h.  

The reaction mixture quenched with aqueous NH4Cl extracted with EtOAc, dried over 

sodium sulphate and concentrated to afford crude compound. The crude material was 

purified by silica gel chromatography on an ISCO instrument using aneutral alumina 

column, the fraction containing the desired compound was collect and concentrated to 

afford 1-benz1-1,2,5,6-tetraldropyridi-3-yltrifluoromethanesulfonate (3.3 g, 10.27 

mmol, 46% yield) as an oil. H NMR (400 MHz, DMSO-d6) 6 ppm 7.43-7.21 (in, 51).  

10 5.86 (d, J= 8.5 Hz, 1H), 3.6 (d J= 7.0 Hz, 2H), 3.1 (d, = 7.0 Hz, 2H), 2.64-2.60(m, 

2H), 2.26-2.16 (m, 2H).  

Intermediate181E:6-(5-(i-benzyl-1,2,5,6-tetrahvdropyridin-3-yl)-3-isopropyl-iH-indol

2-yi)-8-methoxy-[1,2,4]triazolo[15-a]pyridine 

Bn 
H3C 

CH 3  O-CH 3 

ZN ~-$ N\ -N 

15 H N (181E) 

To a stirred solution of 6-(3-isopropyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan

2-yl)-1H-indol-2-v)-8-miethoxy-[1,2,4]triazolo(1,5-alpridine (4 g, 9.25 mmol), and 1

benizvl-1,2,5,6-tetrahydropvridin-3-yI trifluoromethanesulfonate (4.46 g, 13.88 inmol) in 

dioxane (50 nL), and water (0.5 nL) solvent mixture was added potassium phosphate 

20 tribasic (5.89 g, 27.8 mmol), degassed with N2 gas for 10 min, then was added 

PdCl2(dppf) (0.677 g, 0.925 inmol) and again degassed for 10 min, then the mixture was 

stirred at 100 °C for 16 h. Quenched the reaction with water. The reaction mixture was 

extracted with EtOAc, the combined organic extracts was dried (Na2SO4) and 

concentrated to afford crude compound, the crude mass was purified by silica gel 

25 chromatography on an ISCO instrument using 40 g silica column, the fractions containing 

desired compound was collected and concentrated to afford 6-(5-(I-benzyl-1,2,5,6

tetrahydropyridin-3-vl)-3-isopropyl-IH-indol-2-yl)-8-methoxy-[1,2,4]triazolo [1,5

alpyridine (3.5 g, 7.33 mmol, 79 %yield) a white solid. LCISretentiontime1.65min 
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[D]. MS mz: 478.6 (M+H).  

Example 181: 

To a stirred solution of 6-(5-(-benzl-1,2,5,6-tetrahydropyridin-3-yl)-3

5 isopropyl-iH-indol-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-alpyridine (1 g,2.094 mmol) in 

MeOH (25 mL) was added Pd/C (0.223 g, 2.094 mmol) the slurry was stirred room 

temperature under H2 bladder for 16 h. Reaction mass was filtered through celite bed 

washed with MeO-, the filtrate was collected and concentrated to afford crude. The 

crude material was purified by preparative HPLC using method D2, fractions containing 

10 desired product was combined and dried using Genevac centrifugal evaporator to afford 

6-(3-isopropyl-5-(piperidin-3-yl)-1H-indol-2-yl)-8-methoxy-[1,2,4]triazolol 1 ,5

alpyridine (9.5 mg, 0.159 mmol, 26 % yield). LCMS retention time 1.27 min [El. MS 

m z: 390.1 (M+H); H NMR (400 MHz. DMSO-d) 6 ppm 1.23 (s, 2 H) 1.45 (d, J=6.85 

Hz, 6 H) 2.07 (s, 2 H) 2.25-2.39 (m, 3 H) 2.62-2.73 (in, 3 H) 4.02-4.13 (in, 4 H) 7.03 (d, 

15 J=8.07 I-Iz, H) 7.14 (s, H) 7.32 (d, J8.56 Hz, 1-1) 7.57 (s, I H) 8.47-8.59 (m, 2 1-1) 

11. 16 (s, 1 H).  

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

prepare Example 181.  

20 Table 14 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. Wt. MH+ Method 

(min) 

H 
N H30 CH3  O-CH 3 

18 2 389.5 390.1 1.27 E 

-- N N N 
H N 

N H 3C 
-CH3 O-CH3j 

183 389.5 390.1 1.27 E 
N 

N N I 
H N 
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1.-N HCOH 3 OH 3 

184 N33.3. 5 3 34. 2 1.94 1 

N 
H 

H 
N H3O H oi& 

1 -333.5 334.2 1.94 E 

H 

HHH 

HC N H3C O 3 OH3I~ 

187 3475 348.3 1.2 D N 
N H OH 

H 
N H30 OH 

18.37.5 34.2- 1332 F 
\ N 

N N 

H 
N H30 OH 

N3871.5 388.2 1,31~ F 
N -N 

HOH3 
HH 

N H3C>H~ 

H / N 

NHH 3 0 OH 

N -113
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EXAMPLE 191 

2-(dimethylamino)-I-(3-(3-isopropyl-2-(8-methoxv-[1,2,4]triazolo[1,5-a]pyridin-6-yi)

1H-indol-5-vl)piperidin-1-yl)ethanone 

H3C CH3  O-CH 3 

H3C- N N 
CH3 0 N' N, 

H N (191) 

5 2-(dimethyIamino)-1-(3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin

6-y])-IH-indol-5-yl)piperidin-1-yl)ethanone (8.4 mg, 0.018 mmol, 23%yield)was 

prepared according to the general procedure described in Example 28 using 6-(3

isopropyl-5-(piperidin-3-vl)-iH-indol-2-yl)-8-methoxy-1,2,4]triizolo [1,5-a]pyridine (30 

mg, 0.077 mmol) as the starting intermediate. LCMS retention time 1.55 min [E]. MS 

10 mz:475.2 (M+H); 1H NMR (400 MHz, DMSO-d) 6 ppm 1.18-1.30 (m,i H) 1.39-1.53 

(in, 6 -) 1.73-1.86 (i, 2 H) 2.02-2.08 (in, 4 1-1) 2.20-2.35 (m, 61-1) 3.05-3.21 (Im, 4 H) 

3.99-4.13 (m, 4 H) 7.01-7.18 (n, 2 11) 7.31-737 (in 1H) 7.55-7.69 (m, I H) 8.43-8.62 

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

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

prepare Example 191.  

Table 15 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. wt. MH+ ) Method 

(min) 

CH3 
H3C-N 

0 

192 N 474.6 475.1 1.55 E 
CH3, O-CH3 

H N 
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COH 
H3 0-N 

0 

N H3C H 

N 

NN 

H 

Noy 

N9 OH1 3  OH5 3 1636 51610 1763 E

I9 CH 

NN 

H H OH 3 

00 

N N---- OH CH3 

196 1474.6 475. 1.848 E 
\N 

N 
H OH 

N 
0,O N H-IC 

CH,, OH3 
197 47,4.6 4 7,5.4 1.10 E 

\N 
N 
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CH 3 

OH 
H3 C N H3C 

198 CH3 OH 471.7 472.3 1.74 F 

N 
N 

H 

H3 C 
N H3C H P

199   3  429.6 4303 2031 E 

X N 
N H H3 

OHCH 

H 3C OH 3 
-- 0 

H3C 

200 -- C30 H 3 .CH3  471.7 472.3 1.77 E 

N 
N 
H 

H2 N 
N H-C 

201 O H 3  4306 4313 1.67 E 

N N 

0 
H3 H 

H C 
N H 3C 

rCH3 CH 
202 3  429.6 4303 2.04 E 

N N 
N 
H 

CH3 
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0 

0 
H c 

N 3 
203 1 3  H- H   44156 446 1.358 F 

N 
HOH 

0 

0 

2(4 N 3  O- H 3  445.6 4463 1.87 E 

NN 
HOH 

OH3 H OH,3 

H C 
>~ 3  OH 3 

O,, N 
205 419. N 240. 211 25 F 

H 

o N 
207 ,N 43367 446.3 1.371 F 

N 
H H 

H303 
-OH3 01

N
2087IN-1  433.6 434. 1.891 F 

Hl OH3 

CH117
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H3NC3 .CH3 

209 0N 445.7 446.3 2.26 E H N 
H 

H3 H 
CCH3 CH3 

H3C 
-C H3 CH, 

0 N 
210 H3 C ,N 431.6 4323 1.594 F 

H 3C CH 3  N 
CH 3 

EXAMPLE 211 

1-(3-(3-isopropyl-2-(8-methoxy-I1,2.,4]triazolo1,5-allpyrdin-6-l)-1HI-indol-5-yi) 

piperidin-I-vl)-2-(methylamino)ethan-1-one 

H3C OH 3  O-CH 3 

H3CN N N 

NN 
H N (211) 

1-(3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[I.5-a]pyridin-6-vl)-IH-indol-5

yl)piperidin-I-yl)-2-(methylamino)ethan-I-one was prepared according to the general 

procedure described in Example 337 using 6-(3-isopropyl-5-(piperidin-3-I)-1H-indol-2

yl)-8-methoxy-[1,2,4]triazolo [1,5-a]pyridine (30 mg, 0.077 mmol) as the starting 

10 intermediate. LCMS retention time 1.23 min [E] MS m/z: 461.3 (M-H); 1H NMR_(400 

MHz, DMSO-d) 6 ppm 1.18-1.30 (in, I H) 1.39-1.53 (in, 6 H) 1.73-1.86 (m, 2 H) 2.02

2.08 (i, 4 H) 2.20-2.35 (in, 6 ) 3.05-3.21 (Im, 4H) 3.99-4.13 (n 4 ) 7.01-7.18 (i, 2 

H) 7.31-7.37 (I, 1 H) 7.55-7.69 (in, 1 H) 8.43-8.62 (m, 2 H) 11.02-11.20 (m, I H).  

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

prepare Example 211.  

Table 16 

Ret 
Ex Mol LCMS HPLC 

Structure Time 
No wt. MH Method 

min



WO 2019/126113 PCT/US2018/066149 

HC H?, a-H 

212 460.6 461.3 EI 
NH H N 

CH3 

H3O HC 

ON 0 N /N 
13N 458.6 459.3 1.28 

NH H-3 H 
CHH 

H3O H 

O N N-N 
-'4J N 458.6 4593 1,28 E 

K "N NH H 3  H 
CH3 

H-C 
-OH3 OH 3 

215 \N '1430.6 43 1.3 1.546 E 

NN 
HC 

OH3 

NN 

NN 

H OH 

OH3 3 

N H3 

21 HCH 436 43 1 
NN 

HH N OH3 

119CH
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H 
N 

N H 30CH~C. 0 33 18 
218 H 4jU 43. 1.8 E 

I N 
N 
HOH 

H -N H.3 

219 3 -OWH CH3 4216 4333 164 

HH 

N 

N H 3C 
220 CH 3 H 430.6 431.3 1.61 h 

~N. N 

-N 
H H 

CHH3 

H ~N H.30 
221 CH-3 CH 432.6 4333 16 

HH 

EXAMPLE 222 

2-(3-(3-isopropv,1-2-(8-metho~xy-[1,2L41 triazoloI 1,5-a~pyridin-6-yI)-11-I-indoI-5-yi ) 

piperi din- I -y )-N,N-di methyiacet aide 
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H2O 
--CH3 O-CH 3 

N
IOH3  

7 N N, 0 HN 
CH 3  (222) 

2-(3-(3-isopropyl-2-(8-methoxy-[I2,4]triazolo[1,5-a]pyridin-6-yl)-iH-indol-5-VI) 

piperidin-I-yl)-NN-dimethliacetamide (8.8 mg, 0.019 mnol, 24.07 % vield) was 

prepared according to the general procedure described in Examples 177 and 178 using 6

5 (3-isopropyl-5-(piperidin-3-yi)-1H-indol-2-yl)-8-methoxy-[1,2,4] triazolo[ 1,5-a]pyridine 

(30 mg, 0.077 nmol) as the starting intermediate. LCMS retention time 1.63 min [E].  

MS Inz: 475.2 (M+H); 'H NMR (400 11Hz, DMSO-d) 6 ppm 1.16-1.31 (m, 2 -) 1.35

1.53 (m, 6 H) 1.90-2.06 (in, 2 H) 2.29-2.38 (in, 4 1-1) 279-2.89 (Im, 3 H) 2.93-3.08 (m, 4 

H) 3.10-3.22 (m, 2 H) 3.98-4,17 (m, 4 H) 6.97-7.06 (m, I1H) 7.11-7.20 (m, 1 H) 7.27

10 7.42 (Im, 1H) 7.52-7.68 (m, 1H) 8.40-8.61 (i, 2H) 11.06-11.22 (m, 1 -).  

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

prepare Example 222.  

Table 17 

Ret 
Ex. Mol LC'MS HPLC 

Structure Time 
No W1 MH+ Method 

(min) 

0 
H3C'N 

H N H3 I 

223 T-CH3 0-CH3 460.6 461.2 1.81 E 

H N N N4 
H N 

H C 

224~ ~~ ~H O N CH3 7 75116 

NH N 

CH 3 
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C:) 

H-2N 

25 HO H-oH3  446.6 447.3 1,45 E 

N 

H N 

H0C 

22 N N NI 
N2 472 6 47,13 1.45 E 

o H3  N 
OHH HH3C OH

HCOH 3 O-CH3 

N 

0'NH3 4 63.6 464.0 1.77 EF 
NN - H 

H 

H30 

228 (I-460 6 461.1 1.78 E 
_ N N 

o NH N N) 
OH3  N 

H3OHO 
HOCC 

NN 
N N 

oNH 2  NH N 
H N 

H3 0C 
O3 N 

N /N7 
-30 KN 4 6( 473.4 1.5 E 

OH3  H 3  H 

H3HO 3 

NN 

231 -K 1N N ,5. i~ 459~3 1.65 E
0 N 

0NH 
OH3 HHO H 
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H3C -CH3 

232 O ~ N 4586 459.3 1.66 E o NH 

CH3  HH3C CH3 

H3O 

OH3  CH3 

o2N33H -N N 432.6 433.3 1.83 E 
NH3 

C*3 C H N 

234 O O H3 446.6 447.1 1.77 E 

011-NN N I 

2 HH' 

CH3C 

EXAMPLE 236 

6-.(3-isopropyl-5-(1-isopropylpiperidin-3-y)-1H--indol-2-yI)-8-rnethoxy

[1,2,4]triazolo[1,5-a]pyridine 

HH3C 

\H3 H3 OH3 

H3C N 

OH 3 3 N N 

H N (236) 

6-(3-isopropyl-5-(1-isopropylpiperidin-3-yl)-1H-indol-2-yl)-8-rnethoxy

[1,2,4]triazolo1,5-a]pyridine (10.2 mg, 0.024 mmol,.31% yield) was prepared according 

to the general procedure described in xamples 152 and 153 using 6-(3-isopropy-5

(piperidin-3-yl)-1H-indol-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (30 mg, 0.077 

10 mnmo)as the starting intermediate. LCMS retention time 1.44min [E]. MIS mz 432.1 

(M+HH); 1 F1HNMR (400 MHz, DMSO-d6) 5ppm 1.45 (dJ=7.09IHz, 6 H) 1.84-1.98 (m,.3 

H) 2.23-237( 31 H)2.-2.75(m,6H)3.17(d,J=4.65 Hz 3 H)4.07 (s 4H)705(d, 
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J:::831 z, 1 -1) 7.15 (s, 1 H) 7.31 (d,,J-=8.31 Hz, 1 1-1) 7.61 (s, 1 H) 8.44-8.60 (m, 2 H) 

11. 13 (s, 1 H).  

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

5 prepare Example 236.  

Table 18 

Ret 
Ex. Mol LCMS IHPLC 

Structure Time 
No. Wt. MH-* Method 

(min) 

0 

N H3C 
237 C1H 3  O-CH3 445.6 446.2 1.92 E 

-N 
N N 
H N 

H3C0H3O-CH 

N H3 C 
CH3  O-CH3 

239 431.6 432.2 1.43 E 

--N 

SN N~ 
H N 

0 

N HC 

240 --CH 3  0OH3  445.6 446.1 1.84 [ 

N 
-- NN 

H N -- ---- -------- ---- ---- ----- ---- ---- -------- ---- ---- ---- ---- ---- ---- ---- ---- ---- --1 2 4- -- ---- -- -
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H-CH 3  0-CH3 

241 H3CN 403.5 404.3 1.17 E 
N

H N 

242 NN13 OH   0CH13 445.6 446.2 1.6 E 

H N 

0 

N H3C 

2432-CH 3  0-CH3 445.6 446.3 1.16 E 

N N 
H N 

0 
N H3C1 

244 N H3  CH 3 O-CH3 473.6 474.2 1.63 E 

N-N 

H N 

H130 OH3 

245 N- HC 472.7 473.0 1.61 E 
0 C3 H 3 

NN 

H 
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NH 

/CH 3 

N H-3C 
246H CH 3  CH3 441.6 442.3 1.52 E 

N 
N 
H CH3 

NH 
3H3 

-NN 

N 
N H 30 H3 OH 

24'7 C3441.6 442.3 1.52 E 

H CH3 

EXAMPLE 248 

1-(3-(3-isopropyl-2-(8-methoxy-[1,2,4triaolo[1,5-alpyridin-6-yl)-1I--indol-5

yl)piperidin-I-vl)-2-methylpropan-2-ol 

HO H H3  OH3 0 -OH3 
HOC 

HN N C 
5 H N (248) 

1-(3-(3-isopropyl-2-(8-methoxy-[I,2,4]triazolo[1,5-a]pyridin-6-yl)-iH-indol-5

yI)piperidin-1-yl) -2-methylpropan-2-ol (9.2 mg, 0.019 mmol, 24% yield) was prepared 

according to the procedure described in Examples 152 and 153 using 6-(3-isopropl-5

(piperidin-3-vl)-i1H-indol-2-yl)-8-methoxy-1,2,4] triazolo1,5-a]pyridine (70 mg, 0.180 

10 mmol) as the starting intermediate. LCMS retention time 1.79 min [E]. MSn. 462.2 

(M+H);' H NMR (400 MHz, DMSO-d) 6 ppm 1.23 (s, I H) 1.45 (d, J=7.09 Hz, 6 H) 

1.57-1.75 (in 2 H) 1.84 (d, J=:0.52 Hz, 3 H) 2.07-2.29 (m, 4 H) 2.67 (d,fJ=1.96 Hz, 3 H) 

2.84 (br. s., I H) 3.03 (d,,J=9.54 Hz 3 H) 3.95-4.14 (in, 4 H) 7.02 (d,,J=8.31 Hz, I H) 

7.15 (s, I H) 7.30 (d, J=8.31 Hz, I H) 7.51-7.67 (m. I H) 8.45-8.61 (m, 2 H) 11.11 (s, 1 

15 1-1).  

The following Examples were prepared according to the general procedure used to 
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prepare Example 248.  

Table 19 

Ret 
Ex. Mol LCMS HPLC 

Sticture Time 
No. Wt. MH Method 

(min) 

HeC 
OH 3 O-CH~z 

249 HH 461.6 4623 1 47 E 

H3 N 
~OH ~ H N 

H3 0 
NN 

250 H O I / - 459.6 460.4 1,56 E 

HO H3  H H 

EXAMPLE 251 

5 6-(3-isopropyl-5-(1-(2-methoxvethiyl)piperidin-3-yl)-iH-indol-2-yl)-8-methoxy-[1,2,4] 

triazolo[1,5-a]pyridine 

H 3C\CH
3  O-CH, 

H3 O N 

N N N, 
H N   (251) 

6-(3-isopropyl-5-(1-(2-methoxethyli)piperidin-3-vl)-IH-indol-2-yl)-8-methoxy

[1,2,4]triazolo 11,5-alpyridine was prepared according to the procedure described in 

10 Examples 152 and 153 using 6-(3-isopropyl-5-(piperidin-3-y)-1H-indol-2-yl)-8

methoxy-[1,2,4]triazolo[1,5-a]pyridine as the starting intermediate. LCMS retention time 

1.67min [E]. MS nz: 448.3 (M+H); IH NMR (400 MHz, DMSO-d) 6 ppm 1.23 (s, I 

H) 1.45 (d, =7.09 I-Iz, 6 H) 1.57-1.75 (in, 2H) 1.84 (d J=10.52 -Iz, 3 -) 2.07-2.29 (n, 4 

H) 2.67 (d, 1=1.96 Hz, 3 H)2.84 (br. s., 1H) 3.03 (dJ=9.54 Hz, 3 H) 3.95-4.14 (i, 4 H) 

15 7.02 (d, J=8.31 Hz, I H) 7.15 (s, I H) 7.30 (d, J=8.31 Hz, I H) 7.51-7.67 (m, 1 H) 8.45

8.61 (m, 2 H) 11.11 (s, I H).  

The following Examples were prepared according to the general procedure used to 
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prepare Example 251.  

Table 20 

Ret 
Ex. Mol LCMS HPLC 

Sticture Time 
No. Wt. MH Method 

H3C 
-CH 3  O-CH3 

N 
252 N 447.6 448.3 1.35 E 

3 N N 
H N 

H3O 
C-H 3  O-CH

3 N 
253 1 495.6 496.3 1.58 E 

0 H 
0OCH3  N 

EXAMPLE254 

5 2-(3-(2-(3,4-dimethoxyphenvl)-3-isopropyl-IH-indol-5-yl)piperidin-1-vl)-N

methylethanamine 

H3C H CH 3  0--CH3 
N 

N'CH3 -N CH3 
H H (254) 

2-(3-(2-(3,4-dimethoxyphenyl)-3-isopropyl-11--indol-5-I)piperidin-1-yl)-N

methylethanamine (23 mg 0 159 mnol, 26% yield) was prepared according to the 

10 general procedure described in Examples 152 and 153 using tert-butyl (2-(3-(2-(3,4

dimethoxyphenvl)-3-isopropyl-IH-indol-5-yl)piperidin-1-vl)ethyl)(methil)carbamate 

(150 mg, 0.280 mmiol)as the starting intermediate. LCMS retention time 1.62 min [E].  

MS m: 436.0 (M+H); 'H NMR (400MHz, DMSO-d) 6 ppm 10.87-10.73 (m 1H),7.58

7.46 (s, 1H), 7.29-7.19 (m, 1H), 7.11-6.99 (m 3H). 6.97-6.92 (m, IH), 3.82 (d, J=7.5 Hz, 

S 61-1), 2.94-2.85 (in, 211) 2.82-2.74 (m, 2H), 2.69-2.65 (n, 111), 2.64-2.57 (m, 21-), 2.44

2.37 (m, 21H),2.31 (m, 3H), 2.07-1.92 (m, 211), 1.88 (s, 311), 1.64-1.55 (, 11-1), 1.41 (d, 

J=7.0 Hz, 6H).  
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The following Examples were prepared according to the general procedure used to 

prepare Example 254.  

Table 21 

Re( 
Ex. Mol LCMS HPLC 

Structure Tlime 
No. Wt. MW Method 

(nin) 

H3C -OCH 3  CH3 
N

255 1 390.4 391.3 1.51 E 
N 

N'CH-3 NC 
H H 

H3 0 OH3 CH3 

256 C3 390.6 391.3 1.58 E 
KCH3 
H H 

5 EXAMPLE 257 

6-(5-(azetidin-3-yl)-3-isopropyi-IH-indol-2-yl)-8-methli-[1.,2,4]triazolo[1,5-a]pyridine 

H3C 
HN.- CH 3  CH 3 

NN 

H-I N (257) 

Intermediate257A:3-isopropyl-5-(4,4,5,5-tetramethl-1.3,2-dioxaborolan-2-yl)-11-1

indole 

.CH,

H3C H 3C CH3 

H3C O B H3  0 . 'N~ 

SN 
10 H (257A) 

To a solution of 5-bromo-3-isopropyl-IH-indole (5 g, 21.00 mmol) in dioxane (50 

mL) were added bis(pinacolato)diboron (7.46 g, 29.4 mmol) and potassium acetate (6.18 

g,63.0 mmol), degassed the mixture with nitrogen for 5 min, then was added 

PdCl2(dppf)-CH2C2 adduct (1.715 g, 2.100 mmol) and stirred in sealed tube at 90 °C for 

15 16 h. Crude LCMS showed no starting material and formation of product. Concentrated 
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the reaction mass, then the residue was dissolved in EtOAc (50 mL), the solid was filtered 

and washed with EtOAc (2 X 50 mL), the combined filtrates was collected and 

concentrated to afford crude compound. 'The crude material was purified by silica gel 

chromatography on an ISCO instrument using 120g silica column, compound was eluted 

5 in 15% EA in hexanes, the fractions were collected and concentrated to afford 3

isopropyl-5-(4,4,5,5-tetramethvl-1,3,2-dioxaborolan2-l)-IH-indole (3.2 g, 11.22 mnol, 

53.4 % yield) white solid. LCMS retention time 3.525 min. MS mz: 286.2 (M+H).  

Intermediate257B:tert-butyl3-(3-isopropyl-Il-indol-5-yl)azetidine--carboxylate 

Boc'N H3C CH3 

N 
10 H (257B) 

To a solution of 3-isopropyl-5-(4,4,5,5-tetramethl-1,3,2-dioxaborolan-2-yl)-1

indole (1.5 g5.26 mmol) in dioxane (30 mL) and water (10.00 mL) solvent mixture were 

added tert-butyl 3-iodoazetidine-1-carboxylate (2.68 g, 9.47 mmol) and potassium 

phosphate tribasic (3.35 g, 15.78 mmol), degassed the mixture with nitrogen for 5 min, 

15 then was added PdCl2(dppf)-CH2C2 adduct (0.430 g, 0.526 mmol) and stirred in sealed 

tube at 90 °C for 3 h. Crude LCMS showed no starting material and formation of 

product. Concentrated the reaction mass, then the residue was dissolved in EtOAc (50 

mL), the solid was filtered and washed with EtOAc (2 X 30 mL), the combined filtrates 

was collected and concentrated to afford crude compound. The crude material was 

20 purified by silica gel chromatography on an ISCO instrument using 24 g silica column, 

compound was eluted in 15% EA in hexanes, the fractions were collected and 

concentrated to afford tert-butyl 3-(3-isopropvl-1H-indol-5-yl)azetidine--carboxylate 

(700 mg, 1.759 mmol, 33% yield) as an off-brown solid. LCMS retention time 3.439 

mn. MS mZ: 313.2 (M-H).  

25 

Intermediate 257C: tert-butyl 3-(2-bromo-3-isopropyl-H-indol-5-l)azetidine-1

carboxylate 
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Boc'N-- I-C -CH 3 

I-Br 
SN 

H (257C) 

To a solution of tert-butyl 33-isopropyl-H-indol-5-yl)azetidine-1-carboxylate 

(275 mg, 0.875 mmol in CCl4 (10 mL) was cooled at 0 °C, was added NBS (140 mg, 

0.787 rmol), stirred at same temperature for 1 h. Crude LCMS showed no starting 

5 material and formation of product, filtered the reaction mass and concentrated to afford 

crude compound, the crude material was purified by silica gel chromatography on an 

ISCO instrument using 24 g silica column, compound was eluted in 10% EA in hexanes, 

the fractions were collected and concentrated to afford tert-btyl 3-(2-bromo-3-isopropyl

IH-indol-5-yl)azetidine--carboxylate (140 mg, 0.292 mmol, 33% yield) as an off-brown 

10 solid. LCMS retention time 3.105 min. MSn z: 339.2 (M+H).  

Intermediate257D:tert-butyl-3-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-apyridin-6

yl)-1--indol-5 -yl)azetidine-1-carboxylate 

Boc'N H3C OH3  CH, 

N -
H 'N- (257D) 

15 tert-Butyl 3-(3-isopropyl-2-(8-methli-[1,2,4]triazolo(1,5-ajpyridin-6-yl)-I

indol-5-yl) azetidine-I-carboxylate (75 mg, 0.106 mmol, 27.8 %yield) was prepared 

according to the general procedure described in Example I using tert-butyl 3-(2-bromo-3

isopropy-1H-indol-5-y)azetidine-I-carboxylate (150 mg, 0.381 mmol) as the starting 

intermediate. LCMS retention time 3.114 min. MS iz: 446.4 (M-H).  

20 

The following Intermediates were prepared according to the general procedure 

used to prepare Intermediate 257D.  

Table 22 

Ret 
Interme Mol LCMS HPLC 

Structure Time 
diate Wt. MH+ Method 
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Boc H 3C 
B'N' N-CH3 O-CH3 

1NT
\ 461.55 462.6 1.42 L 

257D-2 /N 
N N 
H N 

0 
H3C 

O N'\ CHH H 3 
N H519.7 520.4 1.13 E 

257D_3 H3C OH3  N 
SN 

Boc CH3 

Example 257: 

To a solution of tert-butyl 3-(3-isopropyl-2-(8-methyl-[1,2 .4]triazolo[1,5-a] 

pyridin-6-li)-1H-indol-5-y)aztidine-1-carboxylate (190 mg, 0.426 mmol) in DCM (10 

mL) were added 4 M dioxane in HCi (2 ml 8.00mmol), was stirred at room temperature 

for 3h Concentrated the reaction mass, then the residue was washed with diethyl ether 

(20 mL) to afford 6-(5-(azetidin-3-yl)-3-isopropyl-IH-indol-2-l)-8-methyl

[1,2,4]triazolo[1,5-a]pyridine(128mg,0.363 mmol.85%). LCMS retention time 

1, 171min. MS (E') m 3462 (M+-1).  

10 

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

prepare Example 257.  

Table 23 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. Wt. MH Method 

(min) 

H3C 
HN\ CH 3  O-CH3 

258 361.4 398.1 1.402 E 

H N 
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H3C 
HN H H3 

259 N 319.4 320.2 0.90 E 

N -
CH3 

EXAMPLE 260 

2-(3-(3-isopropyl-2-(8-methyl-i[,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-indol-5-vl)azetidin

I-vl)-N-methylacetamide 

H S 
H 3C N-,,H3C -- CH3  CH 3 

0 

N N (260) 

To a solution of 6-(5-(azetidin-3-yl)-3-isopropyl-H-indol-2-yl)-8-methyl

[1,2,4]triazolo[1,5-alpyridine (50 mg, 0.145 mmol) inTHF (2.00 mL) and DMF (1.00 

mL)were added DIPEA (0.126 mL, 0724 mmol) and 2-chloro-N-methylacetamide (31.1 

mg, 0.289 mmol) at room temperature, then the mixture was stirred at same temperature 

10 for16 h. Crude LCMS showed no starting material and formation of product, 

concentrated the reaction mass to afford crude compound. The crude sample was purified 

by reverse phase prep HPLC using method D2. The fractions containing the compound 

was combined and evaporated to dryness using Genevac to afford 2-33-(3-isopropyl-2-(8

methvl-[1,2,4]triazolo[l,5-a]pyridin-6-vl)-1H-indol-5-yl)azetidin-1-yl)-N

15 methvlacetamide (5.1 mg, 0.012 mmol, 8.29 %). LCMS retention time 1.536 min [H], 

MS mz:417.2 (M+H).  

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

prepare Example 260.  

20 Table 24 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. wt. MH' Method 

(min) 
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CH3 
H 3C 

H 3C' N -H 3  3 
261 0 - 430.6 431.1 1.359 D2 

N 
N N 
HN 

CH3 H-C 
3.CH H3C N H30H3  0OCH 3 

262 0 - 446.6 447.3 1.873 D2 
\N 

N 3-N N HN 

OH3 
H N H 30 

N H C-H O-CH 3 
263 0 - 432. 5 433.2 1.455 D2 

N 
N N 

H N 

0 
H3C, H3C 

N C\ -OH 3  CH3 0 
264 - 451.6 452.2 1.398 D2 

N 
N NN 
H N 

0 
H3 H3C 

Nn OH3  O-CH 3 
265 1 467. 6 468.1 1587 D2 

"'-N 

H N 

EXAMPLE 266 

2-(dimethylamino)-1-(3-(3-isopropyl-'-(8-methv-l[1,2,4]triazolo[1,5-a] pyridin-6-yl)-1H

indol-5-yl)azetidin-1-yl)ethan-1-one 

OH 3 0 

H 3C' N H3C 'C-13 CH, 

-N 

511 N (266) 

To a solution of 6-(5-(azetidin-3-yl)-3-isopropyl-H-indol-2-l)-8-methyl

[1,2,4]triazolo[1,5-alpyridine (50 mg, 0.145 mmol) in DMF (1 mL) were added 

triethylamine (0.061 mL, 0.434 mmol), 2-(dimethylamino)acetic acid (29.9 mg, 0.289 
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mol)andHATU(165 mg, 0.434 mmol) at 0 °C, then stirred at room temperature for3 

h. Crude LCMS showed no starting material and formation of product. The crude 

material was purified by Preparative LCMS method D2, the fractions containing desired 

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

(dimethylamino)-1-(3-(3-isopropyl-2-(8-methyl-[1,2,4]triazool1,5-al pyridin-6-yl)-11-1

indol-5-yl)azetidin--yl)ethanone (3.1mg, 6.84 pmol, 5 %yield). LCMS retention time 

1.5081mn. MSl m':431.2(M1-H).  

EXAMPLE 267 

10 1-(3-(3-isopropyl-2-(8-methyi-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-indol-5-vl)azetidin

1-yi)-2-(methyiamino)ethan-1-one 

CH 3 0 
H 

H N (267) 

Intermediate267A:tert-butyl(2-(3-(3-isopropyl-2-(8-methl-[1,2,4]triazolo 1,5-a] 

pyridin-6-y)-1H-indol-5-yl)azetidin--yIl)-2-oxoethyl)(methyl)carbamate 

0 1-130 
N H3C 

Boc' N N\ O3CH 3  CH 3 

SN N j-
15 H 'N (267A) 

tert-butyl (2-(3-(3-isopropyl-2-(8-methyl-11,2,4]triazolo[1,5-apyridi-6-yl)-1

indol-5-yi) azetidin-1-vl)oxoethyl)(methyl)carbamate (40.6 mg, 0,079 mmol, 100%) was 

prepared according to the general procedure described in Example 266 using 6-(5

(azetidin-3-y)-3-isopropyl-IH-indol-2-vl)-8-methyl-[1,2,4]triazolo11,5-alpyridine 

20 hydrochloride (30 mg, 0.079 mmiol) as the starting intermediate.LC MS retention time 

2.563 mi. MSnlz: 517.0 (M+H).  

Example 267: 

1-(3-(3-isopropyl-2-(8-methiyl-[1,2,4]triazolo[1,5-a]pyridin-6-vi)-IH-indol-5
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yl)azetidin-1-yl)-2-(methvlamino)ethanone (7.6 mg, 0.018 mmol, 30%) was prepared 

according to the general procedure described in Example 128 using tert-butyl (2-(3-(

isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-iH-indol-5-vl)azetidin-1-vl)-2

oxoethvi)(methyl)carbamate (30 mg, 0.058 mmol) as the starting intermediate. LCMS 

retention time 1.118 min. MS (E+) in. 417.3 (M+HIi). 1H-1 NMR (400MHz, DMSO-d) 6 

ppm 11.23 (s, 1H), 8.82 (s, IH), 8.65-8.36 (n 1H), 7.85-7.51 (m, 2H), 7.39 (d,,J=8.3 Hz, 

IH), 7.23-6.97 (m, iH), 4.71-4.04 (m, 5H), 2.75-2.57 (m 4H), 2.41-2.23 (m, 4H), 1.41 

(br. s., 61-1).  

10 The example inTable 25 were prepared according to the general procedure used 

to prepare Example 267.  

Table 25 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. Wt. MH+ Method 

(min) 

CH 3 0 
H H3C-C 

N -- CH 3  0-CH3 
268 43---2 14-35 433.1 1.307 E 

N N 
H N 

EXAMPLE 269 

15 6-(5-(1-(2,2-dimethyltetrahydro-2H-pyran-4-yl)azetidin-3-yl)-3-isopropyl-iH-indol-2

yi)-8-ietiyl-[1,2,4]triazolo[1,5-a]pyndine 

H3C 
H3C N'\ -CH3  CH, 

CH3 

N 
N N I 

H N (269) 

4-(3-(2-(2,6-dimethiylpyridin-4-yl)-3-isopropyi-Il-H-indol-5-yi)azetidin-1-yl) 

tetrahydro-2H-thiopyran 1,1-dioxide (7.1 mg,0.017 mmol, 11%) was prepared according 

20 to the general procedure described in Example 289 using 6-(-(azetidin-3-l)-3-isopropyl

1H-indol-2-vl)-8-methy-[1,2,4]triazolo[1,5-alpyridine hydrochloride (30 ig 0.079 
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nmol) as the starting material. LCMS retention time 1.985 min. MS (E*) In 458.2 

(M-H). 1H NMR (400 MHz, DMSO-d) 6 ppm 881 (s, 11), 8.53 (s, 1H), 7.61 (s, 2H).  

7.34 (s. 1H), 717 (dd,J=8.4, 1.3 Hz, lH), 3.90 (s, 2H), 3.70-3.61 (n. 7H),3 10 (br. s., 

5H), 2.67 (s. 4H), 1.69-1.54 (in, 2H), 1.43 (d, J=7.1 Hz, 6H), 1.23-1.09 (m, 7H), 1.06

0.91 (m, 21).  

The examples inTable 26 were prepared according to the general procedure used 

to prepare Example 269.  

Table 26 

Ret 
Ex. Mol LCMS HPLCI 

Structure Time 
No. wt. MH Method 

0 

H3C 
CH 3  CHez 

270 451.6 452.3 1.17 E 

/N 

CH,3 

H3C 
NH CH 3 

271 - 401.5 402.2 1.632 E 
/ /MN 

N --- N  
H N 

CH3 
H3C 

H 3C N 'CH3 O-CH 3 
272- 403 5 404.1 1.388 E 

N 

273 1~--375.5 376.1 1.238 E 

N N 

N 

H N3 F13C, -137



WO 2019/126113 PCT/US2018/066149 

H3C 
N r--CH 3  0--CH 3 

274 - 41 75 418.1 1.587 E 
-N 

N N 
HN 

EXAMPLES 275 TO 278 

N-isopropy1-3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-Il-indol-5

yl)-N-methylcyclopentan--am.ine 

CH3 
H3C 

H3C-\- y CH3  O-CH3 
N- / H3C N 

NN 
H N (275 to 278) 

Intermediate275A:6-(5-bromo-3-isopropyl-I-1-indl-2-yl)-8-nmethoxy-[1,2,4]triazolo 

[1,5-a]pyridine 

H-CH
3 OCH 

Br 

N 
H N (275A) 

To asolution of 5-bromo-2-iodo-3-isopropyl-IH-indole (1.5 g,4.12 mmol) and 8

10 methoxy-6-(4,4,5.5-tetramethyl-1.3,2-dioxaborolan-2-TI)-[1,2,4]triazolol1,5-a]pyridine 

(1.700 g, 6.18 mmol) in dioxane (30 mL) and water (3.33 ml) was added potassium 

phosphate tribasic (2.153 g 12.36 mmol) at ambient temperature. The mixture was 

degassed for 10 min with nitrogen, and was added PdCl2(dppf)-CH2Cl2 adduct (0.168 g, 

0.206 mmol) and further degassed for 5 min. The resulting mixture was stirred at 80 °C 

15 for 3 h. The reaction mixture was diluted with ethyl acetate (200 mL),washed with water 

(2 x 100 mL), brine (50 mL), dried over sodium sulphate, and concentrated to afford 

crude product. The crude materialwas purified by silica gel chromatography using 40 g 

silica column, compound was eluted with 45% ethyl acetate in petroleum ether, the 

fractions were collected, concentrated to afford 6-(5-bromo-3-isopropyl-iH-indol-2-yl)-8

20 methoxv-[,l2,4]triazolo[1,5-a]pyridine (1.0 g, 2.206 mmiol, 53% yield) as yellow solid.  

LCMS retention time 3.18 min [D]. MS nz: 385.4 (M+H).  
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Intermediate 275B: 6-(3-isopropyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H

indol-2-yl)-8-methoxv-[1,24]triazolo[1,5-a]pyridine 

H3COH3  H3C 
H 3C OH 3  O-00CH 3 
H3C 0'B -

N N 
H N (275B) 

5 To a solution of 6-(5-bromo-3-isopropyl-IH-indol-2-yl)-8-methoxy-[1,2,4] 

triazolo[1,5-a]pyridine (0.95 g, 2.466 mmoil) and bis(pinacoiato)diboron (0.751 g, 2.96 

mmol) in dioxane (40mL) was added potassium acetate (0.726 g, 7.40 mmol) at ambient 

temperature. The mixture was degassed for 10 mn with nitrogen, and was added 

PdCl2(dppf)-CH2C2 adduct (0.201 g, 0.247 mmol) and further degassed for 5 min. The 

10 resulting mixture was stirred at 90 °C for 12 h. The reaction mass was filtered through 

celite bed to remove inorganics, washed with DCM (100 mL) and filtrate was 

concentrated toafford 6-(3-isopropyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-IH

indol-2-vl)-8-methox-[1,2,4]triazolo[1,5-alpyridine (1.2 g, 2.276 mmol, 92 %yield) as a 

brown solid. LCMS retention time 3.08 min [D]. MSni: 433.4 (M+H).  

15 

Intermediate275C: 3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-apyridin-6-yl)-HH

indol-5-yl)cyclopentanone 

H3C 
0- -- CH 0-OH3 

N --- N 
H N  (275C) 

To a solution of 6-(3-isoprpiyl-5-(4,4,5,5-tetramethvl-1,32-dioxaborolan2-vl)

20 1H-indol-2-yl)-8-methcxv-I1,2,4]triazolo[1,5-a]pyridine (1.0 g 2.313 mmol) and 

cyclopent-2-enone (0.752 mL, 9.25 mmol) in dioxane (30 mL)) and water (3.33 mL) was 

added potassium phosphate tribasic (1.473 g, 6.94 mmol) at ambient temperature. The 

mixture was degassed for 10 min with nitrogen, and was added chloro(1,5

cycloocatdiene)rhodium(I) dimer (0.114 g, 0.231 mmol) and further degassed for 5 min.  

25 The resulting mixture was stirred at 80 °C for 16 h. The reaction mixture was diluted 
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with DCM (200 mL), washed with water (2 x 100 mL), brine (50 mL), dried over sodium 

sulphate, and concentrated to afford crude product. The crude material was purified by 

silica gel chromatography using,40 g silica column, compound was elated with 78% ethyl 

acetate in petroleum ether, the fractions were collected and concentrated to afford 3-(3

5 isopropyl-2-(8-methoxv-[1,2,4]triazolo[1,5-a]pyridin-6-vI)-1H-indol-5-i)cyclopentanone 

(0.7 g, 1.784 mmol, 77 %yield) as an off-white solid. LCMS retention time 2.29 mi 

[D]. MS (ES): in 389.1 [M+H].  

Examples 275 to 278: 

10 To a solution of 3-(3-isopropyl-2-(8-methoxy.-[1,2,4]triazolo[1,5-a]pvridin-6-vl)

1H-indol-5-yl)cyclopentan-I-one (0.125 g, 0.322 mmol) and N-methylpropan-2-amine 

(0.024 g, 0.322 mmol) in methanol (5 mL) was added acetic acid (0.018 mL, 0.322 

mmol) at 0 °C, the resulting light yellow solution was stirred under nitrogen at room 

temperature for 12 h. Cooled the reaction mixture to 0 °C and was added sodium cyano 

15 borohydride (0.061 g, 0.965 mmol) and continued stirring at the same temperature for 6 h.  

The reaction mass was diluted with dichloromethane (10 mL), quenched with water. The 

organic layer was dried over sodium sulfate and concentrated. Thecrudematerial was 

purified by chiral SFC method. Column/dimensions: Chiralpak AD-H(250 X 21) mm, 5 

m, % CO?: 75%,% Cosolvent: 25% of 0.2%DEA in ethanol, Total Flow: 70.0 g/min, 

20 Back Pressure: 100 bar, Temperature: 30 °C. The fractions containing individual 

diastereomers were collected, concentrated and lyophilized to afford Examples 275 to 

278.  

Example 275: Diastereomer 1: (9 mg, 0.018 mmol, 6 % yield). Chiral SFC R T: 3.79; 

LCMS retention time 1.81 min, [D]. MS (ES): nZ = 446.4 [M-H]; 'H NMR (400 MHz, 

25 DMSO-d) 6 ppm1 11.10 (s, 1H), 8.55 (d,!:=1.2 Hz, ITT), 8.50 (s, ITT), 7.56 (s,i1H), 7.31 (d, 

J=7.8 Hz, IH), 7.15 (s, IH), 7.04 (d,J=8.1 Hz, I1H) 4.13-4.02 (m, 4H), 3.17 (dJ=5.4 Hz, 

3H), 2.15 (br. s., 4H), 1.91 (s, 2H), 1.62 (s, 3H), 1.45 (d, J=7.1 Hz, 6H), 0.99 (d, J=6.8Hz, 

61-1).  

Example 276: Diastereomer 2: (11 mg, 0.021 mmol, 6 % yield). Chiral SFC RT: 5.13; 

30 LCMS retention time 1.28 min, [E]. MS (ES): m = 4464 [M+H];' H NMR (400 MHz, 

DMSO-d) 6 ppm 11.10 (s IH), 8.55 (d,,1=1.2 Hz, iH), 8.50 (s. iH), 7.56 (sIH), 7.31 (d, 
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J:::78 Hz, 1H), 7.15 (s, 1H), 7.04 (d,J=8.1 Hz, 1-), 4.13-4.02 (m, 41-),3.17 (dJ=5.4 Iz, 

31), 215 (br. s, 4H), 1.91 (s, 2H), 1.62 (s, 3H), 1.45 (d,!:=7.1 Hz, 6H), 0.99 (d,..=6.8Hz, 

6H).  

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

LCMS retention time 1.28 min, [E MIS (ES): nz= 446.4 IM-+H]-; 1 NMR (400 MHz, 

DMSO-d6) 6 ppm 11.10 (s. IH), 8.55 (d, J=1.5 Hz, IH), 8.50 (s. IH), 7.59 (s.1H), 7.31 (d, 

J=8.3 Hz, iH), 7.15 (d, J=1.0 Hz, 1H), 7.06 (d, J=8.6 Hz, 1H), 4.07 (s, 4H), 3.1(dd, 

J=:13.3, 7.0 -z, 4H), 2.25-2.16 (m, 1H), 2.15-2.11 (in, 31-), 1.95-1.86 (m. 21-1), 1.75 -1.63 

(m, 211), 1.45(d.=7 1 Hz, 61H), 0.98 (d,.=6.6 Hz, 61H).  

10 Example 278: Diastereomer 4: (21 mg, 0.044 mmol, 14% yield). Chiral SFC R : 8.23: 

LCMS retention time 1.87 mMin, [D]. MS (ES): nz = 446.4 [M+H]; H NMR (400 MHz, 

DMSO-d) 6 ppm 11.10 (s, 11-), 8.55 (d J=1.2 Iz, 1-1), 8.50 (s, 11-1), 7.56 (s,1H), 7.31 (d, 

J=7.8 Hz, IH), 715 (s, IH), 7.04 (d,J=8. IHz, IH), 4.13-4.02 (n4H), 3 17 (d,J=5.4 Hz, 

3H), 2.15 (br. s., 4H), 1.91 (s, 2H)., 1.62 (s 3H)., 1.45 (d,,=7.1 Hz, 6H), 0.99 (d, J=6.8Hz, 

15 6H).  

EXAMPLE279 

1-(3-(2-(3,4-dimethoxyphenyl)-3-isopropyl-IH-indol-5-yl)-7-azabicyclol4.1.1]octan-7

yl)-2-(dimethylamino)ethanone 

NF H3C-H3 - -OH 

0 
SN - k 

20 H OH3 (279) 

Intermediate 279A: Tert-butyl 3-(2-(3,4-dimethoxyphenyl)-3-isopropyl-IH-indol-5-vl)

7-azabicyclo[4.1.11]oct-3-ene-7-carboxlate 

BO. IHNCCH 

N' C0-H-, Bo 

OF-H 

H '(279A) 

To a solution of 5-chloro-2-(3,4-dimethoxyphenyl)-3-isopropyl-IH-indole (0.3 g, 

25 0.910 mmol), tert-butyl 3-(4,4,5,5-tetramethl-1,3,2-dioxaborolan-2-y)-8-azabicyclo 

[3.2.1]Oct- 3-ene-8-caeboxylate (0.366 g, 1.092 mmol) in dioxane (10 mL) and water 

(2ml) was added potassium carbonate (0.314 g, 2.274 mmol) at ambient temperature.  
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The mixture was degassed for 10 minutes with nitrogen, and was added 1,'-bis(di-tert

butylphosphino)ferrocene palladium dichloride (0.030 g, 0.045 mmol) and further 

degassed for 5 in. The resulting mixture was stirred at 100 °C for 6 h. The reaction 

mixture was diluted with ethyl acetate (200 mL), washed with water (2 x 100 mL), brine 

(50 mL), dried over sodium sulphate, and concentrated to afford crude product. The 

crude material was purified by silica gel chromatography using 40 g silica column, 

compound was eluted with 20% ethyl acetate in petroleum ether, the fractions were 

collected, concentrated to afford tert-butyl 3-(2-(3,4-dimethoxyphenyl)-3-isopropyl-11-

indol-5-vl)-7-azabicyclo[4.1.1]oct-3-ene-7-carboxylate (0 15g, 0.23 mmol, 25%) as an 

10 off-white solid. LCMS retention time 229mMin [A]. MS m z: 503.2 (M-H).  

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

azabicy clo[4.1 1]octane-7-carboxylate 

BoN H3C CH e OCH H3N OH3  0-OH 

N - CH 3 H (279B) 

15 To a solution of tert-butyil3-(2-(3,4-dimethoxyphenvi)-3-isopropyl-IH-indol-5

yl)-7-azabicyclol4.1.1]oct-3-ene-7-carboxyate (0.15 g, 0.298 mmol) in ethyl acetate (5 

mL) was purged with nitrogen (N2), then was added Pd/C (7.94 mg, 7.46 pmol) and again 

purged with N2, then the mixture was stirred at room temperature under a hydrogen 

balloon for 12 h. The suspension was filtered through celite bed, the filtrate was collected 

20 and concentrated to afford tert-butyl 3-(2-(3,4-dimethoxyphenyl)-3-isopropyi-I-indol-5

yl)-7-azabicyclo[4. 1.1]octane-7-carboxylate (0.15 g, 0.256 mmol., 86%) as a white solid.  

LCMS retention time 1.61 min [B]. MS in: 505.2 (M-H).  

Example 279: 

25 To a solution of tert-but I3-(2-(3,4-dimethoxphenyil)-3-isopropyl-iH-indol-5

yl)-7-azabicvclo(4.1.1]octane-7-carboxylate (0.15 g, 0.297 mmol) in DCM (4 mL) was 

added TFA (0.092 mL, 1.189 mmol) at room temperature. The mixture was stirred at 

same temperature for I h. The solvent was removed under vacuum and the solid was 

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

142



WO 2019/126113 PCT/US2018/066149 

dimethoxyphenyl)-3-isopropyl-1--indol-5-yl)-7-azabicyclo 14.1.1]octane (0.16 g, 0.182 

mmol, 62%) as a yellow solid. LCMS retention time 1.45 min [E]. MS m z: 405.2 

(M+H). ]H NMR (400MHzDMSO-d) 6 ppm 10.80 (s. IH), 7.51 (s IH), 7,23 (d, J=8.5 

Hz, IH), 7.11-7.04 (m,2H), 7.03-6.99 (m, 1H)., 6.96 (dd,J=8.3, 1.8 Hz, IH), 3.82 (d, 

5 J1=7.0 Hz, 4H). 3.31 (d, J:=7.0 Hz, 21-),'3.02-2.93 (m, 2H), 2.26-2.16 (i, 2-1),1.74-1.64 

(n 4H),156-1.50 (m, 2H), 1.46 (d,,J=11.0 Hz, 2H), 1.41 (d,.J=7.0 Hz, 6H).  

EXAMPLE 280 

1-(3-(2-(3,4-diiethoxyphenyl)-3-isopropyl-1H-indol-5-yl)-7-azabicycio[4.1.1]octan-7

10 vl)-2-(dimethyiamino)ethanone 

OH3 

H 3 N N HCOH3  O-CH 3 

0 jN\ / 0 
N - CH 3 H (280) 

Intermediate280A:2-chloro-1-(3-(2-(3,4-dimethoxyphenyl)3-isopropyl-1H-indol-5-yl)

7-azabicvclol4.1.1]octan-7-i)ethinone 

C1 N H3C-CH 3  O-CH 3 

0 0\ 
N-~ OH

H (280A) 

15 To a solution of 3-(2-(3,4-dimethoxyphenyl)-3-isopropyl-1I-indol-5-yl)-7

azabicyclo [4.1.1]octane (0.16 g, 0.396 mmol) in THF (2 mL) was added DIPEA (0.104 

iL, 0.593 mmol) followed by drop wise addition of chloroacetylchloride (0.032 mL, 

0.396 mmol) at 0 °C. The reaction mixture was allowed to stir at room temperature for 

2h. The reaction mixture was diluted with EtOAc (25 nL) and washedwith water (2X 50 

20 mL), brine (50 mL), dried over sodium sulphate, and concentrated to afford 2-chloro-1

(3-(2-(3,4-diiethoxyphenvl)-3-isopropyl-IH-indol-5-yl)-7-azabicvclol4.1.1]octan-7

yl)ethanone,(0.15g, 0.184 mmol, 46.5%) as a yellow solid. LCMS retention time 1.11 

min [B]. MS m z: 480.4 (MH).  

25 Example 280: 

To asolution of 2-chloro-1-(3-(2-(,4-dimethoxyphenyl)-3-isopropi-1H-indol-5
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yl)-7-azabicyclol4.1.1]octan-7-yI)ethanone (0.11 g, 0.229 mmol) in TIF (2 mL) was 

added DIPEA (0.080 mL, 0.457 mmol) and dimethylamine (0.172 mL, 0.343 mmol) in 

THF. The reaction mixture was stirred at room temperature for 12 h. The reaction 

mixture was diluted with EtOAc (10 mL), washed with water (2X 20 mL), dried over 

sodium sulphate, and concentrated to afford crude product. The crude material was 

purified by Preparative LCMS using method D2, the fractions containing the product was 

collected and concentrated to afford 1-(3-(2-(3,4-dimethoxyphenl)-3-isopropyl-IH

indol-5-yl)-7-azabicyclo[ 4.1.1]octa-7-yl)-2-(dimethlamino)ethanone (1.5 mg, 1.34 %).  

LCMS retention time 1.45 min [F]. MS m/z: 490.4 (M+H). 1H NMR (400 MHz, DMSO

10 d6) 6 ppm 10.80 (s, IH), 7.51 (s, lH), 7.23 (dJ=8.5 Hz, IH), 7.11-7.04 (in, 2H), 7.03

6.99 (in, 1H), 6.96 (dd, J=8.3.1.8 Hz, 1H), 3.82 (d, J=7.0 Hz., 4H), 3.31 (d,1=7.0 Hz, 

2-1),3.02-2.93 (in, 21-) 2.90(s, 6H),2.26-2.16 (in, 4H), 1.74-1.64 (m, 411), 1.56-1.50 (m, 

2H), 1.46 (d.,J=11.0 Hz, 2H), 1.41 (d,1=7.0 Hz, 6H).  

15 EXAMPLE 281 

2-(3-isopropyl-2-(8-methyl-[112,4]triazolo[1,5-a pyridin-6-yl)-iH-indol-5-vl)morpholine 

H 3 C 

HN I-
HN 

H N (281) 

Intermediate 281A: 2-(4-nitrophenyl)oxirane 

0 2N C\ 0 
(281 A) 

20 To a solution of 2-bromo-I-(4-nitrophenvl)ethanone (10503 g, 43.0 mmi)in 

MeOH (100 mL) (compound not dissolved completely) was added NaBH4 (2.035 g, 53.8 

mmol) portion wise at 0 °C (observed gas evolution and then it became clearsolution), 

stirred at same temperature for 5 min,after stirring at room temperature for 2 h, K2CO3 

(6.54 g,47.3 mmol) was added portion wise, the suspension was stirred at room 

25 temperature for 6 h. Concentrated the reaction mass, the residue was diluted with water 

(100 mL), extracted with DCM (2 X 150 mL), the combined organic extracts was dried 

(Na2S4) and concentrated to afford 2-(4-nitrophenyl)oxirane (6.63 g, 40.1 mmol, 93 % 

yield) as a pale yellow solid. 1H NMR (300 MHz, CDCl3) 6 ppm 8.23 (d, J = 9 Hz, I H), 
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7.46 (d, J:= 9 HziH), 3.99-3.97 (m, 1H), 3.25-3.21 (m, 1-H), 2.79-2.76 (i 1H).  

Intermediate 281B: 2-((2-hydroxyethyl)amino)-1-(4-nitrophenyl)ethanol 

OH H 

02N N OH (281B) 

2-(4-nitrophenyl)oxirane (6.256 g, 37.9 mmol) in ethanolamine (100.00 mL) was 

stirred at 40 °C for 2 h. TLC showed no starting material and formation of a new polar 

spot, diluted the reaction mixture with water (100 mL) and EtOAc (100 mL), separated 

both the layers, the aqueous layer was extracted with EtOAc (2 X 100 mL), the combined 

organic extracts was washed with water (100 mL), brine (20 mL), dried (Na2SO4) and 

10 concentrated to afford crude compound. The crude material was triturated with 

acetonitrile (3X 20 mL) to afford 2-((2-hy droxyethyl)amino)--(4-nitrophenyl)ethanol 

(4.65 g, 20.55 mmol, 54.3 % vield) as a white solid. LCMS retention time 0.48 min [G].  

MS nz: 227.3 [M + l*.  

15 Intermediate 281C: tert-butyl (2-hydroxy-2-(4-nitrophenyl)ethyl)(2-hydroxyethyl) 

carbamate 

OH Boc 
N 

02N (281C) 

To a solution of 2-((2-hydroxyethvl)amino)-I-(4-nitrophenyl)ethanoI(4.62g, 

20.42 mmol) in DCM (60.00 mL) was added TEA (3.42 mL, 24.51 mmol), stirred for 5 

20 min, then was added Boc2O (5.22 mL, 22.46 imol) dissolved in DCM (5 mL) drop wise 

at room temperature, then continued the stirring at same temperature, initially compound 

was not dissolved completely, after the addition of Boc20 compound was dissolved 

completely, then stirred at room temperature for 2 h. Quenched the reaction with water, 

extracted with DCM, the organic layer dried (Na2SO4)and concentrated to afford 

25 crude compound. The crude material was purified by silica gel chromatography on an 

ISCO instrument using 80 g silica column, compound was eluted in 4% MeOH in CHC3, 

the fractions were collected and concentrated to afford tert-butyl (2-hydroxy-2-(4
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nitrophenyl)ethyl)(2-hydroxyethl) carbamate (6.6 g, 20.22 mmol, 99 % yield) as white 

solid. LCMS retention time 1.00 min [G]. MS nz: 327.3 [M + H].  

Intermediate281D:tert-butyl2-(4-nitrophenyl)morpholine-4-carboxylate 

N .- NBoc 

0- (281D) 

To a solution of tert-butyl(2-ydrox-2-(4-nitropheny)ethl)(2-hydroxyethyi) 

carbamate (6.6 g, 20.22 mmol) and triphenylphosphine (6.37 g, 24.27 mmol) in toluene 

(120.00 mL) was added TEA (7.33 mL. 52.6 mmol) at 0 °C, stirred for 5 min, and then 

was added drop wise di-tert-butyl azodicarboxylate (5.59 g, 24.27 mmol) dissolved in 

10 toluene (20 L)at same temperature, then stirred at room temperature for 16 h.  

Quenched the reaction with water (50 mL), separated both the layers, the aqueous layer 

was extracted with EtOAc (2 X 50 mL), the combined organic extracts was dried 

(Na2S04i) and concentrated to afford crude compound. The crude material was purified 

by silica gel chromatography on an ISCO instrument using 80 g silica column, compound 

15 was 25% EA in hexane, the fraction was collected and concentrated to afford the 

compound as a gummy solid. The gummy solid compound was triturated with hexane (2 

X 20 mL) and then the solid was dried under vacuum to afford tert-butyl 2-(4

nitrophenl)morpholine-4-carboxylate (4.2 g, 13.62 mmol, 67 %yield) as a white solid.  

(Product and reagent co-eluted in column purification and not able to remove from 

20 triturating with hexane either). LCMS retention time 2.804 min [il IMS Inz:.253.2 

[M+H-tBu]'

Intermediate 281E: tert-butyl 2-(4-aminophenl)morpholine-4-carboxyiate 

NBc 
H2N /\o 

O (281E) 

25 To a solution of tert-butyl 2-(4-nitrophenyl)morpholine-4-carboxylate (4.2 g, 

13.62 mmol) in MeOH (75 mL) was added Pd/C (1.450 g, 13.62 mmol), then the mixture 

was stirred at room temperature under 1-12 bladder for 3 h. Filtered the reaction mass 

through celite and concentrated to afford crude compound. The crude compound was 

purified by silica gel chromatography on an ISCO instrument using 80 g silica column, 
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compound was eluted in 35%. EA in hexanes, the fractions were collected and 

concentrated to afford tert-butyl 2-(4-aminophenyl) morpholine-4-carboxylate (2.25 g, 

8.08 mmol, 59 % yield) as a white solid. LCMS retention time 1.588 min [G]. MS m n: 

223.0 [M+H-tBu] 

Intermediate281F:tert-butyl2-(4-amino-3-odophenyl)morpholine-4-carboxvlate 

N 
oc 

H2N No 
0 (281F) 

To a solution of tert-butn o 2-(f4-aminophen-yl)morpoline-4-(carboxyate (1638 g, 

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

10 benzyltrimethylamrnonium dichloroiodate (2.048 g, 5.88 mmol) and calcium carbonate 

(1.885 g, 18.83 mmol) at room temperature, then the slury was stirred at same 

temperature 2 h. Filtered the solids, concentrated the filtrate to afford crude compound.  

The crude material was purified by silicagel chromatography on an ISCO instrument 

using 40 g silica column, compound was eluted in 21% EA in hexane, the fractions were 

15 collected and concentrated to afford tert-butyl 2-(4-amino-3-iodophenyi)morpholine-4

carboxylate (2.17 g, 5.37 mmol, 91 % yield) as an off white solid. LCMS retention time 

1.34 min [Gi. MS Inz: 349.2 [M--tBu]*.  

Intermediate281G:2-(3-iodo-4-((3-methylbut-2-en-1-vl)amino)phenyli)morpholine-4

20 carboxylate 

Boc 

CH3  < 0 

H3C N O 
H (281G) 

To a solution of tert-butyl 2-(4-amino-3-iodophenyl)morpholine-4-carboxvlate 

(2.170 g, 5.37 mmol) in THF (50 ml) was added LDA inTHF (4.03mL, 8.05 mrnol) at

76 °C, then brought to 10 °C in 30 min, again cooled to -76 °C .and was added 1-bromo

25 3--methyl-2-butene (0.933 mL, 6.44 mmol), then brought to room temperature, stirred at 

same temperature for 3 h. Quenched the reaction with brine. The reaction mixture was 

147



WO 2019/126113 PCT/US2018/066149 

extracted with EtOAc (2 X 30 ml), the combined organic extracts was dried (Na2SO4) 

andconcentratedto affordcrudecompound. The crude material was purified by silica gel 

chromatography on an ISCO instrument using 40 g silica column, compound was eluted 

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

(3-iodo-4-((3-methvlbut-2-en-I-yl)amino) phenyl) morpholine-4-carboxylate (2.16 g, 

4.57 mnol, 85 % yield) as an off-white solid. LCMS retention time 1.92 min [G]. MS 

m: 473.2 [M+H]*.  

Intermediate 281H: tert-butyl 2-(3-isopropyl-iH-indol-5-yln)morpholine-4-carboxylate 

O H 3C CH3 

BocN 

N 
10 H (281H) 

Mixture of tert-butyl 2-(3-iodo-4-((3-methlibut-2-en-1-vl)amino)pheni) 

morpholine-4-carboxylate (2.00 g, 4.23 mmol), Pd(OAc)2 (0.095 g, 0.423 mmol) and 

TEA (1.770 mL, 12.70 mmol) in acetonitrile (60.00 mL) was degassed for 10 min, the 

mixture was stirred at 110 °C for 16 h. Crude LCMS showed 4:3 ratio starting material 

15 and formation of product. To the reaction mixture again was added TEA (1.770 mL, 

12.70 mmol) and PdOAc2 (0.095 g, 0.423 mmol), then degassed for 10 min and continued 

the reaction at 110 °C for20h. CrudeLCMS showed5:1 ratiostarting material and 

formation of product. To the reaction mixture again was added TEA (1.770 mL, 12.70 

mmol) and Pd(OAc)2 (0.095 g, 0.423 mmol), then degassed for 10 min and continued the 

20 reaction at 110 °C for 20 h. Crude LCMS showed formation of product and traces 

starting material remains. Concentrated the reaction mass to afford crude compound, the 

crude material was purified by silica gel chromatography on an ISCO instrument using 40 

silica column, compoundwas elated in 20% EA in hexanes, the fractions were collected 

and concentrated to afford tert-butyl 2-(3-isopropyl-IH-indol-5-yl)morpholine-4

25 carboxylate (0.810 g, 2.352 mmol, 55.5 % yield) as a white solid. LCMS retention time 

1.52 min [G]. MS nz: 343.5[M+H]*.  

Intermediate 2811: tert-butyl 2-(2-bromo-3-isopropyl-IH-indol-5-yl)morpholine-4

carboxylate 
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S H CH 3 
BocNBr 

I Br 
.4 N 

H (281H) 

To a solution of tert-butyl 2-(3-isopropyl-H-indol-5-vi)morpholine-4-carboxylate 

(0.740 g, 2.148 mnol) in DCE (25.00 mL) was added drop wise NBS (0.382 g, 2.148 

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

5 temperature in 15 min, stirred at room temperature for 5 min. Crude LCMS showed no 

starting material and formation of product. Quenched the reaction with water (20 ml).  

The reaction mixture was extracted with DCM (2 X 25 mL), combined organic extracts 

was concentrated and dried to afford crude compound. The crude compound was purified 

by silica gel chromatography on an ISCO instrument using 24 g silica column, compound 

10 was eluted in 22% EA in hexanes, the fractions were collected and concentrated to afford 

tert-butyl 2-(2-bromo-3-isopropyl-1--indol-5-vl)morpholine-4-carboxylate (0.690 g, 

1.630 rnmol, 76 % yield) as an off white solid. LCMS retention time 1.63 min [G]. MS 

mlz: 425.3 [M+2H]'.  

15 Intermediate 28IJ: tert-butyl 2-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6

yl)-1H-indol-5-yl)morpholine-4-carboxvlate 

H-C 
0 -H 3  CH 

BocN 

H N (281J) 

Mixture of tert-butyl 2-(2-bromo-3-isopropy-1H-indol-5-l)morpholine-4

carboxylate (0.666 g, 1.573 mmol), 8-metil-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan

20 2-yl)-[1,2,4]triazolo[1,5-a]pyridine (0.815 g, 315 mrnol) and potassium phosphate 

tribasic (1.002 g,4.72 mmol) in dioxane (18.0 mL) and water (6.00 mL) was degassed 

with nitrogen for 10 min. Next, PdCl2(dppf)-CH 2Cl2 adduct (0.128 g,0.157 mnol) was 

added and the reaction mixture was stirred at 90 °C for 4 h. Crude LCMS showed no 

starting material and formation of product. Diluted the reaction with water(10mL)and 

25 DCM (30 mL), separated both the layers, the aqueous layer was extracted with DCM (2 X 

30 mL), combined organic extracts was concentrated and dried to afford crude compound.  
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The crude compound was purified by silica gel chromatography on an ISCO instrument 

using 20 g silica column, compound was eluted in 60% EA in hexanes, the fractions were 

collected and concentrated to afford racemic tert-btyl 2-(3-isopropyl-2-(8-methvl

[1,2,4]triazolo[1,5-alpyridin-6-vl)-IH-indol-5-yi)morpholine-4-carboxylate (660 mg) as 

an off-white solid. LCMS retention time 1.45 min [G. MS Inz: 476.5 [M-i-1-1].  

The racemic compound was separated in the two enantiomer using chiral 

separation by Chiral SFC Method using column: Chiralcel OJH (250 X4.6) mmm, 5m, 

Run time: 25 min, Flow rate: 12 mL/min, mobile phase: 0.2% DEA in IPA, wave length: 

220 nm racemic. After prep purification each of the pure enantiomers was collected 

10 separately, concentrated and lyophilized to afford enantiomer 1 (0.25 g, 0.524 mmol, 33% 

yield) as white solid; and enantiomer 2 (0.24 g, 0.505 mmol, 32% yield) as a white solid.  

The following Intermediates were prepared according to the general procedure 

described in the preparation of Intermediate 281J.  

15 Table XX 

Ret 
Interme Mol. LCMS HPLC 

Structure Time 
diate Wt. MH Method 

(min) 

H3C--CH3 O-CH 3 

281J-2 491.6 492.6 1.41 D Bod ~ 
---N 

N 

0 COH3 

\81J--BoNN489.6 490.5 1.53 D) 

HH3C OH 3 

H3C -OH 3 ,CH3 
BocN 

281J4 N 449.5 450.6 152 L 

S N 

H CH 3 
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Example 281: 

To a solution of tert-butyl 2-(3-isopropyl-2-(8-methvl-[1,2,4]triazolo[1,5-a] 

pyridin-6-yl)-IH-indol-5-yl)morpholine-4-carboxvlate (0.030 g,0.063 mmol) in dioxane 

(1.00 mL) was added hydrochloric acid in dioxane (0.5 mL, 2.000 mmol) at room 

temperature, then the mixture was stirred at same temperature for 2 h. Crude LCMS 

showed no starting material and formation of product, concentrated the reaction mass to 

afford crude compound. The crude material was purified by Prep LCMS using method 

D2, fractions containing the product was combined and dried using Genevac centrifugal 

evaporator to afford 2-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo [1,5-a]pyridin-6-yl)-IH

10 indol-5-yl)morpholine, HC (0.011 g,0.025 mmol, 40 % yield) as a pale solid. LCMS 

retention time 1.039 min [E]. MS m z: 376.2 [M+H]+; 'H NMR (400 MHz, CD30D) 6 

ppm 8.87 (s, 1-H), 8.47 (s,I 1-), 7.83 (s, 1 H), 7.67 (s, 1 -), 7.42 (d, J:= 8.4, 1 -), 7.20 (d, 

J = 8.4 Hz, I H), 4.81-4.75 (m, 2 H), 4.23-4.20 (m, I1 H), 4.02-3.85 (m, I H), 3.80 (d J= 

0.8 Hz, 1 H), 3.38-3.36 (m. I H), 3.24-3.18 (m. I H), 3.14-3.08 (m, I H), 2.72 (s, 3 H), 

15 1.53 (d, J= 7.2 I-z, 6 H).  

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

prepare Example 281.  

Table 27 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. wt. Method 

(min) 

H 
N H 3O 

CH3 CH 3 
282 --- 375.5 376.1 1.248 E 

0N 

N -- NN N 

H 
N H3C CH 3  CH3 

283 3 75 5 376.1 1. 248 F 

N ---- N 
H N 

151



WO 2019/126113 PCT/US2018/066149 

H 
N H3C -- CH 3  O-CH31 

284 91.5 392 10.255 1 

N N 
H N 

H 
N H IC N H30 H3  0-CH, 

285 H 391.5 392.2 10.177 I 

N< 
H N 

H 
N H 30

-CH3N 

286 0 N N 389.5 390.1 1.309 E 
N N 

HH3C H3 

H 
H3C OH3 

H 

N H3C 

i -CH3 
i3 N 

288 K N 389.5 390.2 10.599 1 N -N 

N 
H 

H3C CH 3 

EXAMPLE 289 

~2-3isoropyl2-(-mehyl[1,,4]riazolo[1alyidin6-yl-51Hn -l-4-(oxetan

3 -yl)mnorpholine 

H2C 
0 -CH 3  C 

0 ~ N N 

HAN (29) 

To a solution of 2-(3-isopropil-2-(8-methyl[,2,]triazolo[,i5-apridin-6-yl)

1H-indol-5-yl)morphoine, HC(0.033g,0.080mrol)inMeOH(3.00mL)wereadded 
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oxetan-3-one (0.017 g, 0.240 mmol) and acetic acid (0.3 mL, 5.24 nmol) at 0 °C, stirred 

at same temperature for I i, then stirred at room temperature for 5 h. Again cooled the 

reaction mass and was added sodium cyanoborohydride (0.015 g, 0.240 mmol), then 

stirred at room temperature for 16 h. Crude LCMS showed no starting material and 

formation of product, concentrated the reaction mass to afford crude compound, the crude 

materialwas purified by Prep HPLC using method D2, the fractions containing the 

product was combined and dried using Genevac centrifugal evaporator to afford 2-(3

isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-apyridin-6-yl)-11-1-indol-5-vl)-4-(oxeta-n-3-yl) 

morpholine (0.0134 g, 0.031 mmol, 39 %yield) as a pale solid. LCMS retention time 

10 1.653 min [E]. MS m . 432.1 [M+H]*; H NMR (400 MHz, DMSO-d) 6 ppm 8.80 (s, 1 

H), 8.52 (s, I H), 7.71 (s, I H), 7.60 (s. I H), 7.32 (d, J = 8.4 Hz, I H), 7.12 (d, J = 8.4 Hz, 

I H), 4.58-4.49 (m. 6 H), 4.18-4.14 (m, 2 H), 3.99-3.95 (m, 1 -1), 3.72-3.68 (m, 1 -), 

2.80-2.76 (n, I H), 2.62 (s, 3 H), 2,10-2.04 (m, I H), 1.96-1.88 (m, I H),1.42 (d, J = 6.8 

Hz, 6 H).  

15 

The following Examples were prepared according to thegeneral procedure used to 

prepare Example 289.  

Table 28 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. Wt. MH Method 

(min) 

HC 
0 HC H 3  CH N3 

20 f N 431.5 132.2 1.647 E 

N N 
H N 

O~~~ HH'-~ HCH 

291 H\459.6 460.3 1.7 P 

N N, 
H N 0 
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H-0 
CH 3 CH 3 

292 H   459.6 460.3 1.06 Q 
N N 

0H N 

H3C 
HO 0 CH3  OH 3 

293 H 3C N - 389.5 390.2 1.42 P 

NN 
H N 

H3C o CH 3 CH3 

294 H3C 417.6 418.3 1.62 P 

HH N 
N 

H3C 
o -CH 3 CH3 

295 H3C N 417.6 418.3 1.63 P 
OH3i   N -N 

H N 

H0 o \--CH3  OH3 
N 

296 H 3C'N 389.5 390.3 1.44 P 
H -N 

-N N 

H 

297 H 3C'N 389.5 390.2 1.44 P NN 

H N 

H3C o \-CH, OH3 
HO C N 

298 H3C 417.6 418.2 1.6 P 
NN 

H3CO 3 0-H H 'N 

H3C 
0 -CH3 O-CH3 

N 
299 H 3C ~"405.5 406.0 1.601 E 

5N 

H N 
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!H3 
0 ,H 0--OH3 

30H30 N 
300 433.6 4 34 0 1.797 E 

N N 
H N 

0 H-0 H3 0-OH3 

301 H0 405.5 406.1 1.594 E 
I \ -N 
N N, 

H N 

0 3  H   00H 

H.02 N4--33.6 434.1 1.784 

OH ---- N 
H N 

0~ ~~ H3  H  H 3 
H3O N 

30 3 OH   N N 91.6 3 92.3 17 

N --

Ial

H-O 
0 OCH 3 OH 3 

305. 405. N03 1.1 

OH3  -~~ N N-916-923-.7
H OH 

HC~ 
0 0H- OH3 OH 

H3C~ NN 

H3  91. 3 92 3 1 N N>36 
5C 

N5
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To a solution of 2-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-alpyridin-6-yl)

1H-Indol-5-yl)morpholine (8.5 mg, 0.023 mmol) in THF (0.5 mL) and DMF (0.5 mL) 

solvent mixture were addedTEA (0.1 mL, 0.717 mmol) and 2-chloro-N,N

dimethylacetamide (3.30 mg, 0.027 mmol) at room temperature. then the mixture was 

5 stirred at same temperature for 16 h. Crude LCMS showed no stating material and 

formation of product. The reaction mass was purified by Preparative LCMS purification 

using method D2. the fractions containing desired product was combined and dried using 

Genevac centrifugal evaporator to afford -(2-(2-3-isopropyl-2-(8-nmethyl-[1,2,41triazolo 

[1,5-a]pyridin-6-yl)-IH-indol-5-yi)morpholino)-N,N-dimethyIacetamide (0.002 mg, 

10 0.0042 pmol, 0.018 % yield) as a pale solid. LCMS retention time 1.634mi [E]. MS 

nz: 461.2 IM+H]+; IH NMR (400 MHz, CD30D) 6 ppm 8.72 (s, 1 H), 8.46 (s, I H), 7.81 

(s, 1 1-1), 7.67 (s, 1 H), 7.38 (d, J= 8.4, 1 H), 7.19 (d, J= 8.4 iz, 1 H), 4.74-4.71 (i, 1 H), 

4.08-4.04 (n 1 H), 3.98-3.93 (n I H), 3.40-3.34 (in 3 H), 3.14 (s, 3 H), 3.10-3.05 (m, 1 

H), 2.98 (s, 3 H), 2.97-2.90 (m, I H), 2.71 (s, 3 H), 2.06-1.88 (in. 2 H), 1.52 (dd, J = 7.2, 

15 1.2 Hz, 6 1-).  

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

prepare Example 306.  

Table 29 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No W. M1H+ Method 

(min) 

30 N446.6 447.2 1. 579 E H 
N 

OH3 Id N ~ 

H C 
0 O CH 3  CH 

F4, N 
308 N 460.6 461.2 1.641 E 

HN N 
H 
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H-tC o o CH 3 0 -0H3 
HC, N 

309 N 476,6 477-1.0 1,52 1 

~z N 

C' HH 
N 

OH3 C 
HH3  OH

310 FIW N 4746 473.2 1(8 12 

CH 30 

NNN 
313~~ HNN~/- 6(4111~ 

OH-, 

-CHO o a OH 3 N-H 
N3 .N 

31 N N\ \- N 46( 477.1 1.622 1 L 

- 3N 

H 

0 H3  -H 3 OH 
316 NkI N

I 60 41. 1647 E 
OH 32 1 N 

H 

H 1j57H
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H-C 
0 <~0 >.-OH3 OH 

i17 HN N446.6 447.0 1 ,57 7 1 E I 
N 

H N 

H3C 0 OH3 OH3 

Ni 432.5 4.33. 1 1.169 F 

o 'NH 2  H N 

H30 H N 

3-19 1 / N 446.6 447.1 1.529 E 

N 
oNH12  NH H-SO OH3 

0 H CH 
NN 

320 ( N 14746 47521 17(31 F 

OH3-i   HH3  H 

OH3 C 

0 H CH-S 

3 N /---- N 420.6 421.. 1 1446 P 

0 CNH3 N 
H H OH 

H5
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H3C 
0\-CH3  CH 

324 N N 406.5 407.3 1.34 P 

O NH2 N 
HJN OHN 
HCH 
H3C3 

CH 3  CH3 

325 420.6 421.3 1.44 P N 
N N

N HCH3 

H-C 
CH3  CH3 

N -

326 N 434.6 435.3 1.5 P 

O NCH3 NN 
H 

CH3 CH 

H3ay-CH3 CH3 
N 

327 \ 406.5 407. 3 1. 34 P N 

O N H -
OHH 

CH3 

EXAMPLE 328 

2-(dimethylamino)-1-(2-(3 -isopropyl-2-(8--mth-yl-[1,2 l,4]triazolo[1,5-a] pyridin-6-yl)-1H

inidol-5-yvl)moncrpholino))ethanione

9 3CH3 CH, 
0 N 

OI NH l1 N
I H OH 

CH3PE(328) 

To a solution of 2-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yi)

1H-idol-5-yl)morpholine, HCl (0.022 g, 0.053 rnmol) and 2-(dimethylamino)acetic acid 

(8.26 myg, 0. 080 mimol) in DMF (1. 00 mL) were added TEA (0.1 mL, 0. 717 mmol) and 

HATUT (0. 041 g,0.107 mmnol) at room temperature, then st(Irred -at s ame temperature for 2 

10 h. Crude LCMS showed no starting material and formation of product. 'The reaction 

maswa uified by Preparative LCMS purification using method D2, the fractions 
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containing the product was combined and dried using Genevac centrifugal evaporator to 

afford 2-(dimethylamino)-1-(2-(3-isopropyI-2-(8-methyI-[1,2,4]triazolo[1,5-a]pyri din-6

yl)-IH-indol-5-y)morpholino)ethanone (0.011 g, 0.023 nimol 43 % yield) as a pale 

solid. LCMS retention time 1.441 min E]. IMS Z: 461.2 [M+H]*;' H NMR (400 MHz, 

S CD30D) 6 ppm 8.73 (s, 1 1-1), 8.47 (s, 1 H), 7.85 (d, J= 7.2 Hz, 1 H), 7.67 (s, 1-1), 7.42 

(dd, J = 8.4, 2.0 Hz, 1 H), 7.24 (d. J = 7.2 Hz, I H), 4.56-4.50 (m 1 H), 4.18-4.08 (m, 2 

H), 3.98-3.91 (m 1 H), 3.80-3.71 (m, H), 3.63-3.52 (m, 2 H), 3.44-3.38 (in, I H), 3.07

3.00 (Im, I H), 2.92-2.86 (im, I H), 2.71 (s, 3 H), 2.46 (s, 6 H), 1.53 (d, J:= 6.8 Hz, 6 H).  

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

prepare Example 328.  

Table 30 

Ret 
Ex. Mol LCMS IPLC 

Structure Time 
No. Wt. M-1+ Method 

(min) 

o H CH3  N 

ON ,,,/N 
329 N 4746 475.2 1.485 E 

N HN 
H 

CH3  H3C CH3 

H3C 
O -CH 3  N 

O, N N~ 
330 1 N 474.6 475.2 1484 E 

CH3  H3C CH3 

O-CH 3  OH3 

331 Y '460.6 461.2 1.444 E 

H N CH3 
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O H3  H3 
O N 

332 N 46.6 477.2 1.386 E 

OCH N 

H 

S CH3 O-CH 
O N 

333 -\ N 504.6 505.2 1.305 E 
N CH3 

OH3 

O OH3  0OH 0 NHj 

334 476,6 477.3 1.216 E 
KNOHN 

CHH 
H3  N 

H3 -- CH 3 OH3 

0 N 

336H -~ N 434.6 435.2 1.44 P 

H 3 

3  CH3 H3 

CH3C O N 434 6 435.3 1 
OH3 N 

H 

0 >COH   OH
H3O~NH3 

H N (337) 

intermediate337A:tet-butyl(2-(2-(3-isopropy-2-(8-methyl-[12,4triazolo[1,5-al 

pyridin-6-yl)-1H--indo-5-l)morpholino)-2-oxoethyl)(methyl)carbamate 
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9 H3C H CH, 

H3C'N N 

BocO 'N N 
H N (337A) 

To a solution of crude 2-(3-isopropyl-2-(8-methl-[1,24]triazolo[I.,5-a]pyridin-6

yl)-1--indl-5-yl)morpholine, HCI (0.021 g, 0.051 mmol) and 2-((tert-butoxycarbonyl) 

(methyl)amino)acetic acid (0.014 g, 0.076 mmol) in DMF (1.00 mL) were addedTEA 

5 (0.1 mL, 0.717 mmol) and HATU (0.039 g, 0.102 mmol) at room temperature, then 

stirred at same temperature for I h. Crude LCMS showed no starting material and 

formation of product. Concentrated the reaction mass to afford crude compound. LCMS 

retention time 1.24 min [E]. MSmni: 547.6 [M+H]`.  

10 Example 337: 

To a solution of tert-butyl (2-(2-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1.5-a] 

pyridin-6-yi)-1H-indol-5-yi)morpholino)-2-oxoethyl)(methyi)carbamate (0.028 g0.051 

mmol) in dioxane (1.00 mL) was added 4 M hydrochloric acid in dioxaine (1.00 mL, 4.00 

mmol) at room temperature, then the mixture was stirred at same temperature for 2 h.  

15 Crude LCMS showed no starting material and formation of product. Concentrated the 

reaction mass to afford crude compound, the crude material was purified by preparative 

LCMS purification using method D2, the fractions containing desired product was 

combined and dried using Genevac centrifugal evaporator to afford 1-(2-(3-isopropyl-2

(8-methyl-[I.,2,4]triazolo[1,5-alpyridin-6-yl)-iH-indol-5-vl)morpholino)-2

20 (methylamino)ethanone, HCi (0.0152 g, 0.030 minol, 58 , yield) as a pale solid. LCMS 

retention time 1.096 min [E]. MS m1: 4473 [M+1-H]'; II NMR (400MHz., CD3OD) 6 

ppm 8.72 (s, 1 H), 8.47 (s, 1 H), 7.88 (bs, I H), 7.84 (s. I H), 7.67 (s, 1 H), 7.42 (d, J= 

8.4 Hz, 1 H), 7.27-7.22 (in. I H), 4.62-4.51 (m, 4 H), 4.16-4.10 (m, I H), 4.05-3.95 (in, 1 

1-1), 3.86-3.71 (in, 3 1-1), 3.49-3.43 (in, 1 1-1), 3.08-2.92 (in, 1 ), 2.71 (s, 3 H), 2.65 (s, 3 

25 H), 1.53 (dd, J= 6.8, 3.2 Hz, 6 H).  

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

prepare Example 337.  

Table 31 
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1 Ret! 
Ex. Mol LCMS !HPLC 

Structure Time I 
NO. wt. M1- !Method 

(min) 

H3C 
OH3 OH3 

NN 
338~ ~ ~~3 -OH3  4. 4T11.7 

NN 

CH, H 
H N 

H3O-C3 
NN 

33) N-- 4622. 461.1 13027 1 E 

C ~ N N 

H 
NN 

CH3 O H3C 
0 H   OH 

NN 
3420 HN - 4W6 46331 1.073 E 

CH- N0 N 
H 

EXAMPLE34 

KHIC 
03 ~N~ 0 OH3 OH3 

N~ N 

0 'N 
HH 

53 N (43 

Toasolutionof2-(3-ispov--8-ehi123rizl[.-jprdn6v) 
0 \r-CH316-3
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11-1-indol-5-vl)morpholine, HCi (0.026 g. 0.063 mmol) and 1-chlor-2-(methylsulfonvl) 

ethane (0.014 g, 0.095 mmol) in THF (2.00 L)and DMF (1.00 mL) solvent mixture, 

was added DIPEA (0.1 mL, 0.573 mmol) at room temperature, then stirred at 90 °C for 5 

h. Crude LCMS showed formation of product, concentrated the reaction mass to afford 

5 crude compound. The crude material was purified by Preparative LCMS purification 

using method D2. the fractions containing the product was combined and dried using 

Genevac centrifugal evaporator to afford 2-(3-isopropl-2-(8-methl-1,2,4triazolo[1,5

a]pyridin-6-vl)-11--indol-5-vl)-4-(2-(methlisulfonyi)ethyl)morpholine (0.012 g 0.025 

mmol, 39 % yield) as a pale solid. LCMS retention time 1.658 min [E]. MS.m- 482.2 

10 [M+H]'*; H NMR (400 MHz, CD30D) 6 ppm 8.72 (s. 1 H), 8.47 (s, 1 H), 7.82 (s. 1 H), 

7.67 (s, 1 H), 7.39 (d, J = 8.4 Hz, I H), 7.20 (d, J = 8.4 Hz, I H), 4.67-4.64 (m, I H), 

4.11-4.06 (in, 1 1-1), 3.91-3.84 (in, 1 1-1), 3.40-3.32 (in, 3 1-1), 3.13 (s, 3 H), 3.10-3.04 (m, I 

H), 2.97-2.91 (m, 3 H), 2.71 (s, 3 H) 2,44-2.28 (m, 2 H),1.52 (d, J = 7.2 Hz, 6 H).  

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

prepare Example 343.  

Table 32 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. Wt. MH Method 

(min) 

H3C 
O C-cH 3  CH 3 

N..  
344 481.6 4821 1.659 E 

' N N, 

H- C 
o )-CH, 0 -CH 3 

N 
/ -

345 449.6 450.3 1.528 E 

6 HNN 
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~46 N NN 
34 N 495.6 496.1 1.759 E 

.N 
5'H3  HIC OH3 

NN 

347N~\ N 495.6 496.1 1.75 8 E 

NN 

NN 
34 ----N C 433.6 434,3 1,55 P 

:z-N 

K0H   N --- N 
H N* 

H C OH3  OH-j 

NN 
KIOH3 N o NN 

-- ------- ------- -------- -------- -------- ------- ------- -------- ----- --- -------- -------H- ----

H 3C 

! 4 35 455. 6 456 .3 1.54 P 
NN 

CH -OH  NA 

0N 

H 0 

35 /o~ 455.6 456.3 1.49 P 

H 
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EXAMPLE 355 

1-(2-(3-isopropyl-2-(8-methvl-[1,2,4]triazolo[1,5-a]pyridin-6-il)-1H-indol-5

yl)morpholino)-2-methylpropan-2-ol 

H3C 0H3 C 

H' N (355) 

5 To a solution of 2-(3-isopropyl-2-(8-methvl-[1,2,4]triazolo[1,5-a]pyridin-6-yi)

i-1-indol-5-yl)morpholine, HC (0.026 g, 0.063 mmol) and 1-chloro-2-methylpropan-2-ol 

(10.28 mg, 0.095 mmol) in DMF (1.00 mL) was added K2CO3 (0.044 g, 0.316 mmol) at 

room temperature, then stirred at 90 °C for 16 h. Crude LCMS showed formation of 

product, filtered the reaction mass, concentrated the filtrate to afford crude compound, the 

10 crude material was purified by preparative LCMS purification using method D2, the 

fractions containing the product was combined and dried using Genevac centrifugal 

evaporator to afford I-(2-(3-isopropyl-2-(8-methil-[1,2,4]triazolo1,5-a]pyridin-6-yl)-1H

indol-5-vl)morpholino)-2-methylpropa-2-ol (0.0076g0.017 imol, 27 %yield) as a 

pale solid. LCMS retention time 1.923 min [E]. MS nz: 448.2 M+H]l; 1H NMR (400 

15 MHz, CD30D) ppm 8.72 (s, 1 H), 8.47 (s. 1 H), 7.79 (s, 1 H), 7.67 (s. 1 H), 7.38 (d, J = 

8.4 Hz, I H), 7.18 (d, J= 8.4 Hz, I H), 4.04-3.90 (in, 2 H), 3.80 (s., 1 H), 3.38-3.35 (m,1 

1-1), 3.13-3.07 (m, 1 -), 3.00-2.94 (m, 1 1-1), 2.71 (s, 3 H), 2.60-2.51 (i, I H), 2.49-2.38 

(in, 3 H), 152 (dd, J = 7.2, 1.2 Hz, 6 H), 1.26 (s, 3 H), 1.25 (s. 3 H).  

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

prepare Example 355.  

Table 33 

Re( 
Ex. Mol ICMS HPLC 

Structure Time 
No. Wt. MW Method 

(min) 

0 H3\-CH3 C 

356 H - 476 11 448.2 1.925 E H316 

H N 
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357 HOJ H /N 421.6 422.3 1.77 P 

H OH 

0 CH3 CH 

35 HHO H/N 421.6 422.3 1.77 P 

HO H3  NH 
CH 

H H 

EXAMPLE 359 

2-(ethyl(methyl)amino)-1-(2-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[15-a]pridin-6

yl)-1H-indol-5-yl)morpholino)ethanone 

0 H3  OH 3  OH3 

HC N N N 
CH 0 N NN 

EAPN (359) 

Example359A:2-chloro-1-(2-(3-isopropyl-2-(8-methoxy-I,2,4]triazolo[I.,5-a]pyridin-6

yl)-1H-indol-5-yl)morphoiino)ethanone 

HOC 
0 O-CH 3  O-CH3 

C'N N 

N (359A) 

To a option of 2-(3-ispoppy-2-(8-methoxv-[1 2,4]triazolo1s,5-a]pyridin-6-yl)

10 H-indol-5-y)morpholine(0.120g,0.307mml)inDCM(3.00mL)wereaddedTEA 

(0.214imL, 1.533 mmol) and 2-chloroacetylichloride (0.037 mL, 0.460 mmol)at0 °C, 

then stirred at same temperature for 4h. Crude LCMS howed formation of product, 

quenched the reaction with water (5 mL),extracted with DCM (2 X20 ML), the 

combined organic extracts was concentrated and dried under vacuum to fford crude 

15 compound. The crude material was purified by silica gel chromatography onan ISCO 

instrument using 12g silica column, compound was eluted in 70% EA inHexanes, the 

fraction was collected and concentrated to afford 2-choro-1-(2-(3-isopropl-2-(8

methoxy-1[1,2,4triazolo1[1,5-alpyridin-6-y)-li-inmdol-5-yl)morpholino)ethanone (0.042 
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g, 0.090 mmol, 29 % yield) as a gummy solid. LCMS retention time 1.12 min [E]. MS 

mnz468.4 [M+H]'.  

Example 359: 

To a solution of 2-chloro--(2-(3-isopropyl-2-(8-methoxv-[1,2,4]triazolo[1,5-a] 

pyridin-6-yi)-1H-indo-5-l)morphoino)ethanone(0.012g.026mmoi)andN

methylethanamine (4.55 mg, 0.077 mmol) inTHF (1.00 mL) and DMF (0.500 nL) 

solvent mixture was added TEA (0.2 mL, 1.435 mmol) at room temperature, then the 

mixture was stirred at same temperature for 16 h. Crude LCMS Showed no starting 

10 material and formation of product. The reaction mass purified by preparative LCMS 

purification using method D2, the fractions containing desired product was combined and 

dried using Genevac centrifugal evaporator to afford 2-(ethyl(methyl)amino)-1-(2-(3

isopropvl-2-(8-metboxv-[I,2,4]triazolo[1,5-a]pyridin-6-yl)-iH-indol-5-yi)morpholino) 

ethanone (0.006 g, 0.012 mmol, 47 % yield) as a pale solid. LCMS retention time 1.467 

15 min [El. MS mIz: 491.11 M+-H]; I- NMR (400 MI-Iz, CD30D) 6 ppm 8.49 (s, 1 H), 8.43 

(s, 1H), 7.86 (d, J= 11.2 Hz, 1 H), 7.43 (d, J: = 84 iz, 1 H), 7.28 - 7.23 (in, 2 H), 4.65

4.61 (m, I H),4.52 - 4.44 (in, H),4.13 (s, 3 H), 4.12-4.07 (in, H), 3.90-3.75 (m, 2 H), 

3.45-3.35 (m, 2 H), 3.09-2.90 (in, 3 H), 2.73-2.68 (in, 2 H), 1.54 (d, J= 6.8 Hz, 6 H), 1.32 

1.26 (in, 3 H).  

20 

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

prepare Example 359.  

Table 34 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. Wt. MH Method 

(Imin) 

H3C 
o -CH 3  O-CH 3 

0ON 

360 N N 566.7 567.0 1.504 E 
NN N 

0 
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H.3C 
O 3 H3  O-CH3 

361 5O18N -<' 86 519.2 1.51 E 
N N -N 

H 3C H H N 

EXAMPLES 362 AND 363 

3(2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-1H-indol-5-yl)quinucidine 

N H3COH 
( >-CH3  ,CH3 

N 
N 
H C CH3 (362-363) 

Intermediate362A:3-(2-(26-dimethylpyridin-4-yl)-3-isopropyl-11-indol-5-vl)-1

azabicyclo[2.2.2]oct-2-ene 

N H3C OH 3 
C3CH3 

-N N 

H 
C H3 (362A) 

To a solution of 2-(2,6-dimethlpyridin-4-yl)-3-isopropyl-5-(4,4,5,5-tetramethyl

1,3,2-dioxaborolan-2-l)-iH-indole (300mg 0.769 mmol) and 1-azabicyclo(2.2.2]oct-2

10 en-3-vltrifluoromethanestlfonate (237 mg, 0.922 mmol) in a 100 ml round bottom flask 

was added THF (10 mL) followed by aqueous solution of tripotassium phosphate(245 

mg, 1.153 mmol). The reaction mass was degassed with argon for 20 min prior to the 

addition of PdC2(dppf)-CH12Cl2 adduct (62.8 mg, 0.077 mmol). The system was 

evacuated under vacuum (via a needle from a nitrogen/vacuum manifold line) and 

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

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

brine (50 mL) dried (Na2SO4), filtered and the filtrate concentrated to give crude product.  

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

using 24 g silica gel column, compound was eluted over a 20 min gradient with 0%-50% 

20 EtOAc/hexanes, the fractions were collected and concentrated to afford 3-(2-(2,6

dimethylpyridin-4-yl)-3-isopropyl-IH-indol-5-y])-1-azabicyclo[2.2.2]oct-2-ene (0.1 g, 
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0.387 mmol, 39%vyield) as an white solid. LCMS retention time 2.51 min IG. MS mlz: 

258 IM + H]*.  

Examples 362 and 363: 

To a solution of 3-(2-(2,6-dimethylpyridin-4-y)-3-isopropyl-1H-indol-5-vl)-1

azabicyclo [2.2.2]oct-2-ene (60mg, 0.161 mmol) in ethyl acetate (10 mL) was added Pd/C 

(17.19 mg, 0.161 mnol), then stirred at room temperature under H2 gas bladder for 12 h., 

filtered the reaction mass and concentrated to afford crude compound. The crude material 

waspurified by chiral HPLC to separate both the enantiomers. The fractions containing 

10 desired compound was combined and evaporated to dryness using Genevac to afford: 

Example 362 (Enantiomer 1): (0.003 g, 5.4 %yield) as a palewhite solid. LCMS 

retention time 1.08 min [E], MS nz: 374 (M+-H); - NMR (400 MHz, DMSO-d6 ) 6 ppm 

11.05 (s, 1 H), 7.79 (s, 1 H), 7.31 (d, J= 8.40 Hz, 1H), 7.14 (s. 2H), 7.06 (d, J= 7.60 Hz, 

IH), 2.82-2.84 (in, 4H), 2.72-2.78 (m, 2H), 2.62-2.66 (m 2H), 2.33-2.39 (m, IH), 1.82 (s, 

15 6H), 1.64-1.72 (m 41-1),1.45 (d, J= 4.00 Hz, 61-1).  

Example 363 (Enantiomer 2): (0,0025 g, 5.2 % yield) as a pale while solid.  

LCMS retention time 1.08 min [E], MS m/z: 374 (M+H I"H NMR (400 MHz, DMSO-d) 

6 ppm 11.05 (s, 1 H), 7.79 (s, I H), 7.31 (d, J = 8.40 Hz, IH), 7.14 (s, 2H), 7.06 (d, J= 

7.60 I-z, 11-), 2.82-2.84 (m, 4H), 2.72-2.78 (in, 21-1), 2.62-2.66 (in, 2H), 2.33-2.39 (in, 

20 11), 1.82 (s, 611),1.64-1.72 (in, 41) 145 (d, J= 4.00 Hz, 61H) 

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

prepare Examples 362 and 363.  

Table 35 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. wt. MH' Method 

(min) 

H C 
CH3 CH-3 

364 399.5 400.3 4.77 1 

N-N 
H 
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H- C 
CH 3  CH 3 N .  

365 399.5 400.2 4.78 I 
N 

N N 
H 

EXAMPLE 366 

8-(2-(2,6-dimethvlpyridin-4-yl)-3-isopropyl-1H-indol-y)-1,3-diazaspiro[4.5]decane

2,4-dione 

0 
HN 0 

N Cy-CH 3  CH3 
H 

N 
H~ \N 
H CH 3 (366) 

Intermediate 366A: tert-butyl 2-(2,6-dimethylpy ridin-4-yl)-5-(2,4-dioxo-1,3

diazaspiro[4.5]decan-8-yl)-3-isopropyl-IH-indole-1-carboxylate 

H IC H~CH 

N CH3 ,CH 3 H 

N 
N 

0 CH 3 

OsH3 H 3C CH3  (366A) 

To a solution of ter-butyl 2-(2,6-dimethyIpyridin-4-yl)-3-isopropyl-5-(4

10 oxocyclohexyl)-IH-indole-1-carboxylate (0.1 g, 0.217 mmol) in methanol (5 ml), were 

added ammoum carbonate (0.063 g, 0.651 mmol) and potassium cyanide (0.028 g 

0.434 mmol) at room temperature, then the reaction mixture was stirred at 70 °C for 12 h.  

The reaction mass was quenched with water, extracted with ethyl acetate. The organic 

layer wasevaporated and purified by silica gel chromatography using tert-butyl 2-(216

15 dimethylpyridin-4-yl)-5-(2,4-dioxo-1,3-diazaspiro[4.5]deca-n-8-vl)-3-isopropyl-1H

indole-I-carboxylate (0.1 g, 0 187 mmol, 82 %yield) as a pale white solid. LCMS 

retention time 2.94 min [E], MS nz: 531 (M+H).  
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Example 366: 

A solution of tert-butyl 2-(2,6-dimethylpyridin-4-yi)-5-(2,4-dioxo-1,3

diazaspiro[4.5] decan-8-yl)-3-isopropyl-iH-indole-I-carboxylate (0.1 g,0.188 mmol) in 

dioxane-HCi (2 mL) was stirred for 5 h. The reaction mass was concentrated to afford 

crude product. The crude samples were purified by reverse phase prep HPLC using 

method D1. The fractions containing desired compound was combined and evaporated to 

dryness using Genevac to afford 8-(2-(2,6-dimethlpvridin-4-yi)-3-isopropyl-1H-indol-5

yl)-1,3-diazaspiro[4.51decane-2,4-dione (0.002g, 2.56 % yield) as a pale white solid.  

LCMS retention time 1.3 min [E], MS mz: 431 (M+H); 1-NMR (400 MHz, DMSO-d6) 

10 § ppm 11.10 (s. 1H), 10.80 (s. IH), 8.79 (s. 1H), 7.63 (s. 1H),7.26 (d, J= 8.00 Hz, 1H), 

7.14 (s, 1H), 7.09 (d, J= 1.60 Hz, 2H), 4.10-4.21 (m, 2H), 3.32-3.38 (m, 4H), 1.82-1.84 

(in, 81-1), 1.45 (d,.J= 4.00 Hz, 611).  

EXAMPLE 367 

15 2-(3-isopropyl-2-(8-iethyl-[1,2,4]tria7olo[1,5-apyridin-6-yl)-1-t-indol-5-yl)-5,5

dimethylmorpholine 

H 3C H 
H3C CN H3 

-- CH-, CH3 

N 
H NE~ 

N (367) 

Intermediate 367A: 2-((2-hvdroxy-2-(4-nitrophenvl)ethyl)amino)-2-methiylpropan-1-o 

H OH 
HO N 

H3CCH3  ~ -O 
NN 

0 (367A) 

20 To a solution of 2-(4-nitrophenyl)oxirane (8 g, 48.4 mmol) in methanol (160 mL) 

was added 2-amino-2-methiypropan-I-ol (1199 nL, 121 mnol) and the mass was 

stirred at 70 °C for 4h. The reaction mass was concentrated and the residue was 

quenched With cold water, and extracted with DCM (150 mL), dried over Na2SO4, and 

concentrated to afford the 2-((2-hydrox-2-(4-nitrophenl)ethl)amino)-2-methylpropan

25 1-ol (9.2 g, 35.5 mmol, 73 % yield) as viscous liquid. LCMS retention time 0.99 min [E], 
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MS mz:255 (M+1-H).  

Intermediate 367B: 5,5-dimethyl-2-(4-nitrophenyi)morpholine 

HN O (367B) 

To a solution of 2-((2-hydroxy-2-(4-nitrphenyl)ethyl)amino)-2-methvlpropan-1

ol (30 g, 118 mmol)) in DCM (10 mL) was added H2S04 (50 mL938 mmol) at 0 °C, 

stirred for 5 min, then stirred at room temperature for 16 h. The reaction was quenched in 

ice. The reaction mixture was neutralized with 10% NaOH (500mL), pH of the aqueous 

layer was brought to 8. The aqueous layer was extracted with DCM and the organic layer 

10 was dried over Na2SO -and concentrated to afford 5,5-dimethyl-2-(4

nitrophenyl)morpholine (12g, 35.6 mmol, 30% yield) as pale yellow solid. LCMS 

retention time 1.23min [El. MS rnz: 237 (M+H).  

Intermediate367C:tert-butl5,5-dinmethyl-2-(4-nitrophenyi)morpholine-4-carboxylate 

-O -0 0
H 3C N" 
H3C N- ---

15 Boc (367C) 

To a solution of 5,5-dimethvl-2-(4-nitrophenvl)morpholine (4 g,16.93 mmol) in 

DCM (20 mL) was added TEA (4.72 mL, 33.9 mmol) at 0 °C, stirred for 5 min, and then 

was added drop wise BOC-anhydride (5.90 m, 25.4 mmoil), then stirred at ambient 

temperature for 16 h. The reaction mass was quenched with water (15 mL),separated 

20 both the layers, the aqueous layer was extracted with EtOAc (2 X 50 mL), the combined 

organic extracts was dried (Na2SO4) and concentrated to afford crude compound. This 

was further purified by silica gel chromatography using 80g silica column, the compound 

was eluted in CHC]3: MeOH (9:1), the fractions were collected and concentrated to afford 

tert-butyl 5,5-dimethyl-2-(4-nitrophenyl) morpholine-4-carboxylate(2.2g, 6.47 mmol, 38 

25 % yield) as a white solid. LCMS retention time 3.62min [E], IMS m: 337 (M+H) 

Intermediate 367D: tert-butyl 2-(4-aminophenyl)-5,5-dimethylmorpholine-4-carboxylate 
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[130 O NH 2 WC0 N 

Boc (367D) 

To a solution of tert-buty T5,5-dimethyl-2-(4-nitropheni)morpholine-4

carboxylate (2.3 g, 6.84 mmol) in methanol (80 mL) was added Pd/C (0.728 g, 6.84 

mmol) and stirred at room temperature under hydrogen for 2 1. The reaction mixture was 

passed through the pad of celite and concentrated to afford tert-butyl 2-(4-aninophenyl)

5,5-dimethylmorpholine-4-carboxylate (1.8g, 5.64 mmol, 82%) as white solid. LCMS 

retention time 2.65min [E], MS nz: 307 (M+H).  

Intermediate367E:tert-butvl2-(4-amino-3-odophenyl)-5,5-dimethlmorpholine-4

10 carboxylate 

H3 0 / \NH 2 H3C N 

Boi' (367E) 

To a solution of tert-butyl 2-(4-aminophenyl)-5,5-dimthylmorpholine-4

carboxylate (5 g, 16.32 mnol) in DCM (100 mL) and methanol (50.00 mL) solvent 

mixture were added calcium carbonate (5.23 g, 52.2 mmol) and 

15 benzyltrimethylammoniumdichloroioda.te (5.68 g, 16.32 mmol) at room temperature, then 

the slurry was stirred at same temperature 2 h. The reaction mass was diluted with water 

(20 mL), extracted with EtOAc, the combined organic extract was concentrated to afford 

crude product. The crude product was further purified by silica gel chromatography to 

afford tert-butyl 2-(4-amino-3-iodophenyl)-5,5-dimethvlmorpholine-4-carboxylate (2.1 g, 

20 4.76 mmol, 29%) as an off white solid. LCMS retention time 3.31min [E], MS rnz: 433 

(M-H).  

Intermediate 367F: tert-butyl 2-(3-iodo-4-((3-mthylbut-2-en-1-yl)amino)phenyl)-5,5

dimethylmorpholine-4-carboxylate 
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H 3C 

HOHC 

H0 N N H 
H (367F) 

To a solution of tert-butyl 2-(4-amino-3-iodophenl)-5,5-dimethylmorpholine-4

carboxvlate (2.1 g4.86 mmol) in THF (25 mL) was added LDA (3.64 ml, 7.29 mmoil) 

at-10 °C, then brought to 10 °C in 30 min, and stirred at same temperature for 30 min.  

5 Cooled to -76 °C and was added I-bromo-3-methylbut-2-ene (0.673 mL, 5.83 mmol), 

then brought to ambient temperature and stirred at same temperature for 3 h. The reaction 

was quenched with brine. The reaction mixture was extracted with EtOAc (2 X 200 ml), 

the combined organic extracts was, dried (Na2SO4) and concentrated to afford crude 

compound. The crude product was further purified by silica gel chromatography using n

10 hexane:ethyl acetate to afford tert-butyl 2-(3-iodo-4-((3-methylbut-2-en-I-y)amino) 

phenyl)-5,5-dimethynmorpholine-4-carboxylate (0.85 g, 1.7 mmol, 35%) as viscous 

liquid. LCMS retention time 4.38 min [E], MSn-: 501 (M+H).  

Intermediate367G:tert-butl2-(3-isopropyl-1-IH-indol-5-1yl)-5,5-dimethylmorpholine-4

15 carboxylate 

H2C 
H30- O H3C -CH 3 

H3C Or N 

H3CO>Y 
CH3 O N 

H (367G) 

To a solution of tert-butyl 2-(3-iodo-4-((3-methlbut-2-en-1-vl)amino)phenvi)

5,5-dimethylmorpholine-4-carboxylate (1 g, 1.998 mol) in acetonitrile (10 mL.) was 

degasified for 10 min with argon and added TEA (0.836 ml, 6.00 mmol) followed by 

20 Pd(OA)2 (0.045 g, 0.200 mmol), then heated to 110 °C for 12 h. The reaction was 

monitored by LCMS. LCI/MS Showed formation of desired product along with starting 

material. Further TEA (0.836 mL,6.00 mmol) was added and degasified for 2 min with 

argon and added Pd(OAc)2 (0.045 g, 0.200 nmol) and continued the reaction for another 

12h. The reaction mass was concentrated to afford crude product. The crude mass was 

25 further purified by silica gel chromatography using 24 g silica column, to afford tert-butyl 

2-(3-isopropyl-1H-indol-5-yl)-5,5-dimethylmorpholine-4-carboxylate (0.4 g, 1.052 mmnol, 
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52%) as white solid. LCMS retention time 3.79 min [E]. MS mz: 373 (M+-H.  

Intermediate367H:tert-butyl2-(2-bromo-3-isopropyl-iH-indol-5-vl)-5,5-dimethvI 

morpholine-4-carboxvlate 

H3C _ H3C CA 
H3C B 

OH3 0 H 

H (367H) 

To a solution of tert-butyl 2-(3-isopropyl-1H-indol-5-y)-,5-dimethvlmorpholine

4-carboxylate (1.1 g, 2,95 mmol) in DCE (4 L)was added NBS (0,526 g, 2.95 mmol) 

at-10 °C, then brought to 10 °C in 30 min, and stirred at that temperature for 30min. The 

reaction mass was quenched with brine, extracted with DCM (2 X 20 ml), the combined 

10 organic extracts was dried (Na2SO.) and concentrated to afford crude compound. This 

was further purified by silica gel chromatography using 40g silica column, to afford tert

butyl 2-(2-bromo-3-isopropyl-IH-indol-5-yl)-5,5-dimethyimorpholine-4-carboxylate (0.8 

g, 1.595 mmol, 54%.). LCMS retention time 3.89min [E], MS Inz: 451 (MH-1-).  

15 Intermediate3671:tert-butyl2-(3-isopropyl-2-(8-methyl-[1,2.4]triazolo[1,5-a]pyridin-6

vl)-IH-indol-5-vl)-5,5-dimethylmorpholine-4-carboxylate 

Boc 
H3C N H-IC 

H3C_ ( OH3  CH, 

o 
N 

N -N 
H N (3671) 

tert-butyl 2-(3-isopropyl-2-(8-methvl-[1,2,4]triazolo[1.,5-a]pyridin-6-yl)-1H-indol

5-yl)-5,'5-dimethvlmorpholine-4-carboxylate(0.5g, 0.943mmol, 53.2%) was prepared 

20 according to the general procedure described in intermediate 281J, using tert-butyl 2-(2

bromo-3-isopropyl-lH-indol-5-yl)-5.5-dimethyi morpholine-4-carboxyIate (0.8 g, 1.772 

mmol) as the starting intermediate. LCMS retention time 3.5 min [E], MS mnz:504 

(M+H).  

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

Table 36 

Ret 
Interme Mol LCMS HPIIC 

Structure Time 
diate Wt. MH Method 

(min) 

CH3 
H3CQ'~ 

0 0 
INT- H yC 

H3  N H3C-CH 3 O-CH3 519.635 520 3.43 D 
367I-2 

N 
N N 
H N 

CH3 
HsC 

CH3 
)C0 

INT- H3 - H3C 
H3 - -CHI N 517.6 518 3.62 D 

3671-3 
0 /N 

N -
H H 3C CH 3 

Example 367: 

2-(3-isopropyl-2-(8-methyl-[1,2,4]triazololl,5-alpyridin-6-yl)-1H-indol-5-vl)-5,5

dimethyl morpholine(.15 g. 0.368 mmol, 95%) was prepared as described for Example 

155, using tert-butyl 2-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-iH

indol-5-vi)-5,5-dimethylmorpholin-4-carboxylate (0.195 g, 0.388 mmol) as the starting 

intermediate. LCMS retention time 1.38 min [E], MSnz: 404 (M-1); 'HNMR (400 

10 MHzDMSO-d 6)6ppm 11.39(s, 11), 8.81 (s, 1H), 8.58(s, 1H), 7.61 (d, J = 8.00IHz, 

IH), 7.59 (s, IH), 7.21 (d, J= 4.00 Hz, IH), 7.20 (d, J= 0.80 Hz, IH), 4.84-4.85 (in, 1H), 

3.79-3.80 (m, 2H), 3.56 (s, 6H), 3.49 (d, J= 6.80 Hz, 3H), 2.51 (d, J= 1.60 Hz, 3H), 1.46 

(d, J:= 6.40 Hz, 61-).  

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

prepare in Example 367.  

Table 37 
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Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. Wt. MI Method 

(min) 

CH3 

H 3C 0 H C -H 3 O-CH 

368 HN 419.5 420.3 1.201 E 

N N 
HN H N 

CH, 
H3 H3  H3C -H0 

H 3H 03 CH, 

369 N 1- 419.5 413 1.202 E 
-~ N 
H N 

H C 

370 H . /N417.6 418.0 1,29 E 

N 

H3C CH3 

EXAMPLES 372 AND 373 

2-(dimethylamino)-1-(2-(3-isopropyl-2-(8-methyl-[1,24]triazolo1,5alpyridin-6-yl)-1H

indol-5-yI)-55-dimiethylmnorpholino)ethanone 

H 3 C 
Ha H3  C-OH 3  OH 3 

H3 O~ N 

H3 HO N 
H 

L 3N (372-373) 

To a solution of 2-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[I15-a]pyridin-6-y)

1H-indo-5-yl)-5,5-dimethylmorpholine (0.1g,0.248mmol) in DMF (1mL)wasadded 

2-(dimethylamino)acetic acid (0.051 g, 0.496 mmol)TEA (0 104 mL, 0.743 mmol), and 

followed by the addition of HATU (0.141 g, 0.372 mmol) under an argon atmosphere and 
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the reaction mixture was stirred at ambient temperature for 12 h. The reaction mass was 

then concentrated to remove the DMF to afford crude product. The crude samples were 

purified by reverse phase prep HPLC using method D. 'The fractions containing desired 

compound was combined and evaporated to dryness using Genevac to afford racemate 2

5 (dimethylamino)-1-(2-(3-isopropy1-2-(8-methyl-[1,2,4]triazolo[1,5-alpyridin-6-yI)-IH

indol-5-yl)-5,5-dimethynmorpholino)ethanone (0.001g, 2% yield) as a pale white solid.  

LCMS retention time 1.96 min [E], MS nz: 489 (M+H); H NMR (400 MHz, DMSO-d6 ) 

6 ppm 11.23 (s, 11-1). 8.82 (s, 11-1). 8.53 (s, 11-1). 7.71 (s, 11-1), 7.61 (sH), 7.34 (d,,J-=8.3 

Hz, 1H), 7.17-7.09 (m, 1H), 4.57 (br. s., 1H), 3.90 (s, 2H), 3.69 (d,J-=9.5 Hz, 11H). 358 

10 (d,1=11.7 Hz, 1H), 3.27 (t,,J=7.0 Hz, IH), 3.10 (s, 3H), 2.81 (s, 3H), 2.73 (br. s.,H), 

2.67 (br. s., IH), 2.63 (s, 3H), 1.42 (d, J=6.8 Hz, 3H), 1.44 (d, J=6.8 Hz, 3H), 1.19

1.09(m, 311), 1.05 (br. s., 3H).  

The racemic 2-(dimethvlamino)-I-(2-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo 

[1,5-alpvridin-6-yl)-IH-indol-5-yi)-5.5-dimethvimorpholino)ethanone was purified by 

15 Chiral HPLC using Column: Chiralcel OJ-H(250 X 4.6)mm, 5 m, % CO,: 70%, % Co 

solvent: 30% of (0.2% DEA in TPA), Total Flow: 80.0g/min, Back Pressure: 100bar, 

Temperature: 30 °C, UV: 230 nm. The fractions were collected, concentrated and 

lyophilized to afford both enaiomers.  

Example 372 (Enantiomer 1): (0.003 g, 2.02 % yield) as a pale white solid.  

20 LCMS retention time 1.64 min [E], MS iz: 489 (M+H): 'H NMR (400 MHz, DMSO-d6) 

6 ppm 11.23 (s, 11-1), 8.82 (s, 11-1), 8.53 (s, 11-1), 7.71 (s, IH), 7.61 (s,1-), 7.34 (d, =8.3 

Hz, 1H), 7.17-7.09 (in, 11), 4.57 (br. s., 1H), 3.90 (s, 2H), 3.69 (d, 1=9.5 Hz, 1H), 3.58 

(d, J=11.7 Hz, IH), 3.27 (t,J=7.0 Hz, IH), 3.10 (s, 3H), 2.81 (s, 3H), 2.73 (br. s..H), 

2.67 (br. s., IH), 2.63 (s, 3H), 1.42 (d, J=6.8 Hz, 3H), 1.44 (d, J=6.8 Hz, 3H), 1.19

25 1.09(m, 3H), 1.05 (br. s., 3H).  

Example 373 (Enantiomer 2): (0.0029 g, 2.0 % yield) as a pale white solid.  

LCMS retention time 1.66 min [E], MS nZ: 489 (M+H)' 'H NMR (400 MHz, DMSO-d6) 

6 ppm 11.22 (s, 11-1), 8.82 (s, 11-1), 8.53 (s, 11-1), 7.71 (s, IH), 7.61 (s, IH), 7.34 (d,,J=8.1 

Hz, 1H), 7.13 (d,,:=8.6 Hz, IT), 4.56 (dJ-=9.8 Hz, 1H), 3.90 (s, 21), 3.69 (d,.J-=12.5 Hz, 

30 1H), 3.58 (d,,J=11.2 Hz, IH), 3.29-3.23 (m, IH), 3.10 (s, 3H), 2.81 (s, 3H), 2.73 (br. s., 

IH), 2.63 (s, 3H), 1.42 (d, J=6.8 Hz, 3H), 1.44 (d, J=6.8 Hz, 3H), 1.11 (br. s., 3H), 1.05 
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(s, 3H).  

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

prepare Examples 372 and 373.  

5 Table 38 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. Wt. MH+   Method 

(min) 

CH3  H 
H3C- 0 H -CH 3 o-C 

374 504.6 505.4 139 E 

C N 

EXAMPLES 375AND 376 

2(3-isopropl-2-(8-methl-[1,2,4]ltriabolo[1,5alpridin-6-y)-1H--indol-5-yl)-4,5,5 

trimethylmorpholine 

CH 
H3  N H3C 

HC N-H3  CH3 

H 10 N (375-376) 

2-(3-isopropyl-2-(8-methyl-[1 .2,4]riazolo[I,5-a]pyridin-6-y)-1H-indol-5-yl)

4,5,5-trimethylmorpoline (0.001g, 1.02%yield)waspreparedaccordingtothegeneral 

procedure described in Example 289 using 2-(3-isopropy-2-(8-methyl-1,2,4]triazoo 

[1,5-alpyridin-6-yl)-1H--indo-5-l)-55-dimethlmorpholine (50mg, 0.124inmol) asthe 

15 starting intermediate. LCMS retention time 1.90min [E], MS mz: 418 (M+H);riHiNMR 

(400 MHz DMSO-d)ppm 11.22 (s, 1H), 8.83 (s, 1H), 8.53 (s, 1H), 7.72 (s, 1H), 7.61 

(s, 1H), 7.34 (dJ=8.6 Hz,I1H), 7.15 (d, J=8.3 Hz, 1H), 4.60 (d, J=9.5 HzIH),3.59 (d, 

1=10.0 Hz, 1H-)3.28-3.23 (m,2H-) 2.63 (, 3H), 2.20 (br. s., 3H-), 1.43 (d, 1=6.8-z, 3H-), 

1.44 (dJ--6.8Hz, 3H), 1.09 (br. s.,3H)1.02 (br.s., 3H).  

20 The racemic 2-(3-isopropyl-2-(8-methyl-[1,24triazolo[1,5-alpyridin-6-yl)-1H

indol-5-yl)-4,5,5-trimethlmorphoine wspurified by Chiral HPLC using Column.  
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Chiralcel OJ-H(250 X 4.6)mm, 5 m, % CO2: 70%, % Co solvent: 30% of (0.2% DEA in 

IPA), Total Flow: 80.0g/rin, Back Pressure: 100 bar, Temperature: 30 C UV: 230 nm.  

The fractions were collected, concentrate and lyophilized to afford both the enantiomers.  

Example 375 (Enantiomer 1): (1.2mg, 2.52%.yield) as a pale whitesolid. LCMS 

5 retention time 1.563 min [E], MS n : 418 (M+H);' H NMR (400 MHz, DMSO-d6) 5 

ppm 11.22 (s, 1H), 8.83 (s. IH), 8.53 (s. IH), 7.72 (s, 1H), 7.61 (s, 1H), 7.34 (d,J=8.6 

Hz, 111), 7.15 (d, J=8.3 Hz, 1-1), 4.60 (d,,J=9.5 -Iz, I), 3.59 (d, J=10.0 Hz, 1-), 3.28

3.23 (in, 2H), 2.63 (s, 3H), 2.20 (br. s., 31-1), 1.43 (d,P=6.8 Hz, 311), 1.44 (d.,J=6.8 Hz, 

3H), 1.09 (br. s. 3H) 102 (br.s., 3H).  

10 Example 376 (Enantiomer 2): (0.5mg, 2.02 % yield) as a pale white solid. LCMS 

retention time 1.56 min [E], MSni: 418 (M+H); 'H NMR (400 MHz, DMSO-d6)S ppm 

11.22 (s.1H), 8.83 (s, H), 8.53 (s. 1H), 7.72 (s, 1H), 7.61 (s, 1H), 734 (dJ=8.6 Hz, 

IH), 7.15 (d,,J=7.6 Hz, 1H), 4.60 (d, J=9.5 Hz, 1H), 3.58 (br. s., 1H), 3.273.18 (m, 2H), 

2.64 (s,31-1), 2.20 (br. s., 311), 1.43 (d, J=6.6 Hz, 3H), 1.44 (d, J:6.8 Hz, 31H), 1.15 (d, 

15 J7.1- Hz, 11), 1 12-0.88 (m, 6H).  

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

prepare Examples 375 and 376.  

Table 39 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. Wt. MH Method 

(min) 

H3CC H 0 H 3 C 
H3C- -CH 3 0OH 3 

377 'N 433.6 434.3 1.52 E 
-1 N .... N ) 

H N 

H3C 
H H3C 3C-CH 3  OCH3 

378 N P:.= 475.6 476.3 1.59 E 
0= 0 NN 

N NI 
FH N 

20 

EXAMPLES 379 AND 380 
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2-(2-(3-isopropyi-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-vl)-1H-indo-5-yl)-5,5

dimethylmorpholno)-NN-dimethylacetami de 

H3C H-.  
H3C 0 -CH 3  CH3 

N 
H3O.. N -O : N 

H3H 
OK+ (379-380) 

To a solution of 2-(3-isopropyl-2-(8-methvl-[1,2,4]triazolo[I,5-apyridin-6-yl)

5 IH-indol-5-l)-5,5-dimethylmorpholine (75 mg, 0.186 mmol) in THF (1) and DMF (1 

mL), were added TEA (0.078 mL. 0.558 mmol), 2-chloro-N,N-dimethylacetamide (45.2 

(g, 0.372 mmol) at room temperature, the mixture was stirred at ambient temperature for 

14 hours. The resulting black suspension was diluted with ethyl acetate, filtered and 

concentrated under vacuum to afford crude product. The crude samples were purified by 

10 reverse phase prep HPLC using method DI. The fractions containing the compound were 

combined and evaporated to dryness using Genevac to afford racemic2-(2-(3-isopropyl

2-(8-methyl-[I,2,4]triazolo[1,5-a]pyridin-6-yl)-iH-indol-5-vl)-5,5-dimethvlmorpholino)

N,N-dimethylacetamide (0.001g, 1.02 % yield) as a pale white solid. LCMS retention 

time 1.43 min [E], MS in.: 489 (M+-1); 1H NMR (400 MHz, DMSO-d6) 6 ppm 11.29 (s, 

15 1H), 8.83 (s, ITH), 8.54 (s, ITH), 7.77 (s, ITT), 7.61 (s, ITT), 7.39 (d, J=8.3 Hz, 1H), 7.20 (d, 

1=7.1 Hz, 1H), 4.74 (dd,J=11.0 3.2 Hz, lH), 3.79 (d.,J=11.5 Hz, 1H), 3.61 (br. s., 2H), 

3.56-3.51 (n, I1H), 3.29-3.21 (in, 2H), 2.99-2.88 (m 2H),2.64 (s, 3H), 2.58 (br. s, 3H), 

1.53 (,31-1), 1.45 (dd =7.1,2.2 Hz, 3H). 1.41 (s, 3H). 1.16 (d, J=7.3 Hz, 6H).  

The racemic 2-(2-(3-isopropyl-2-(8-methyl-[I,2,4]triazolo[1,5-a]py ridin-6-yl)-IH

20 indol-5-vl)-5,5-dimethylmorpholino)-N,N-dimethylacetamide was purified by Chiral 

HPLC using Column: Chiralcel OJ-H(250 X 4.6)mm, 5m, % CO2: 70%, % Co solvent: 

30% of (0.2% DEA in IPA),Total Flow: 80.0g/min, Back Pressure: 100barTemperature: 

30°C, UV: 230 nm. The fractions were collected, concentrate and lyophilized to afford 

both the enantiomers.  

25 Example 379 (Enantiomer 1): (0.011g, 0.023 mmol, 12 % vield) as a pale white 

solid. LCMS retention time 1.43 min [E], MS m/z: 489 (M+H); 'H NMR (400 MHz, 

DMSO-d) 6 ppm 11.29 (s, 1-), 8.83 (s, 1-), 8.54 (s, 1-), 7.77 (s, 1-), 7.61 (s, 1-), 7.39 

(d, J=8.3 Hz, 1H), 720 (d, J=7.1 Hz, 11). 474 (dd, J=i1.0, 3.2 Hz, 1H), 3.79 (d, J=L1.5 
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Hz, 11-), 3.61 (br. s., 21-1), 3.56-3.51 (m, I1H), 3.29-3.21 (m, 211), 2.99-2.88 (in, 21-), 2.64 

(s, 311), 2.58 (br. s. 31), 1.53 (s. 31), 145 (dd, J=7.1, 2.2 Iz, 311), 1.41 (s, 311), 1.16 (t, 

J=7.3 Hz, 6H).  

Example 380 (Enantiomer 2): (0.08 g, 0.016 mmol, 8 % yield) as a palewhite 

solid. LCMS retentiontime 1.44 min [E], MS nv: 489 (M+H); 1-INMR(400 M-lz, 

DMSO-d6) ppm 11.29 (s,1H),8.83(s,11H),.8.54(s,1H),7.77(s,.1H),7.61(s,.1H).,7.39 

(d, J=8.3 Hz 1H)., 7.20 (d,J=7.1 Hz, IH), 4.74 (dd, J=11.0, 3.2 Hz, IH), 3.79 (d, J=11.5 

Hz, 11-), 3.61 (br. s., 211), 3.56-3.51 (m, iH), 3.29-3.21 (m, 211),2.99-2.88 (in, 211), 2.64 

(s, 311), 2.58 (br s, 31H), 1.53 (s. 31), 1.45 (dd, J=7.1, 2.2 liz, 311), 1.41 (s, 311), 1.16 (d, 

10 J=7.3 Hz, 6H).  

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

prepare Examples 379 and 380.  

Table 40 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. wt. M+Method 

(min) 

CHC 
H3CNH3CCH 

,H 3 

381 N N 509.7 5103 1.661 E 

N N 
CH,   H N 

Hq-CN 0  H3 0 
-CH 3 HH3 

382 C"H 461.6 4623 1.821 E 

O N N 
CH3 HN 
CHH 

H 3C H C 0 ~ '-OH 3 OH 

383 N - 461.6 462.2 1.82 E 
N 

N N 
CH1 H N 
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0 H CH O -OH 3 CH3 

384 N509.7 510.3 1. 662 E 

oCH H -N 

OH3 H30 H.  
O '-OHl- 3  OH3 

385 4 475. 6 476.4 1.93 E 

HO O 3  
N'< 

N 

%H3  H-N NH 
* 'N 

OH3 

O O-H3 N 
N38 / 502.7 503.0 1.691 2 

C~'.N H3 ---N 

OH 3  H 3 C OH 3 

HHOOH   H3C 
0 -O 3 N 

388 5 02 7 /N48.648. 1,62 

O NOCH3 N 

OH'H 
H3 0 -3 H3O' 

COH3 

NN 
389 NK / 488.6 4 89.3 1625 E 

H H --

0 H3  H 

EXMLE9 

2-34drebpey438ety)S-[4-prSa-' S i8- 3 ovri1.3,-622 rr-E 
viNrNehl- -ide 
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CH 3  O-CH3 

N 

HNC 
H (390) 

Intermediate390A:2-(3,4-dimethoxyphenl)-3-ethyl-1H-indol-5-vl)methanol 

OH 3 O-CH3 

HO\/ O 

N CH3 

To a solution of methyl 2-(3,4-dimethoxyphenyl)-3-ethyl-H-indole-5-carboxylate 

5 (lg, 2.95 mmol), inTHF (10 mL), was added LiAIH4 (2.95 mL, 5.89 mmol) at -78 °C, 

then the mixture was stirred at ambient temperature for 12 h. The reaction was quenched 

with cool water. The reaction mixture was diluted with ethyl acetateand passed through 

pad of celite, organic layer was separated and dried over sodium sulphate and 

concentrated toafford crude product, this was further purified by silica gel 

10 chromatography on an ISCO instrument using 40g silica column, compound was elated in 

50% petroleum ether in ethyl acetate, the fractions were collected and concentrated to 

afford 2-(3,4-dimethoxyphenyl)-3-ethyl-IH-indol-5-y)methanol (0.7 g, 2.203 mrnol, 

75%) as white solid. L'MSretention time 2.06min [G]. MSin/.:312 [M+H]+.  

15 Intermediate 390B 2-(3, 4-dimethoxyphenl)-3-ethyl-IH-indole-5-carbaldehyde 

CH3 ,O-CH3 

N CF-iH (390B) 

To a solution of (2-(,4-dimethoxpheniyl)-3-ethyl-1H-indol-5-vl)methanol (250 

mg, 0.803 mmol) in DCM (4 mL) was added manganese dioxide (698 mg, 8.03 mmol)at 

room temperature, the slurry was stirred at same temperature for 18 h. The reaction mass 

20 was diluted with DCM and passed through pad of celite. The organic layer was 

concentrated and dried under vacuum to afford 2-(3,4-dimethoxy phenyl)-3-ethyl-I-lH

indole-5-carbaldehyde (0.2 g, 0.388 mmol, 80 %) as pale yellow solid. LCMS retention 

time 2.35 min [G]. MS m/z: 310 [M+H].  

25 Intermediate 390C: tert-butyl 4-((2-(3,4-dimethoxyphenyl)-3-ethiyl-1H-indol-5-vl) 

185



WO 2019/126113 PCT/US2018/066149 

methyl)piperazine-I-carboxylate 

r-CH 3  O-CH, 

N 
CH3 H3C 0 N C~ N 

C H 3 0 (390C) 

To a solution of 2-(3,4-dimethoxvphenvi)-3-ethyl-IH-indole-5-carbaldehyde (70 

mg, 0.226 mmol) in methanol (5mL) were added tert-butyl piperazine-1-carboxylate 

5 (105 mg, 0.566 mmol), titanium(IV) isopropoxide (0.166 mL, 0.566 mmol) and heated 

the reaction mass for 12 h. The reaction mixture was cooled, was added sodium 

cvanoborohydride (35.5 mg, 0.566 mmol), and stirred the reaction mass for another 8 h.  

The reaction mass was dilutedwith ethyl acetate, solids was passed through celite, the 

filtrate was concentrated and purified by silica gel chromatography using 24 g silica 

10 column, C-C: MeO-1 (9:1) as eluent, the fractions were collected and concentrated to 

afford tert-butyl 4-((2-(3,4-dimethoxyphenyl)-3-ethyl-1H-indol-5-vl)methyl)piperazine-I

carboxviate(0.050g,0.089 mmohl,40% yield). LCMS retention time 2.1min E, IMS 

nz: 480 (M-H).  

15 Example 390: 

To a solution of tert-butyl 4-((2-(3,4-dimethoxyphenvi)-3-ethyl-1H-indol-5-vl) 

methyl)piperazine--carboxylate (30mg, 0.063 mmol) in 4M dioxane-HCl (5 mL) was 

stirred at ambient temperature for 2 h. Concentrated the reaction mass to afford crude 

compound, the crude samples were purified by reverse phase prep HPLC using method 

20 D1. The fractions containing desired compound was combined and evaporated to dryness 

using Genevac to afford 2-(3,4-dimethoxyphenyl)-3-ethyl-5-(piperazin--vlmethiyl)-Ii

indole (0.005 g. 0.012mmol, 19 %,ied) as a white solid. LCMS retention time 1.91 min 

[E], MS in: 416 (M+H). 'H NMR (400 MHz, DMSO-d) 6 ppm 10.94 (s, I H), 7.39 (s, 

11), 7.27 (dJ-8.22 Hz, 1 H), 7.12-7.18 (m, 2 H), 7.07-7.11 (m, I H), 7.03 (dd, J=8.25, 

25 1.47 Hz, I H),3.83 (d, J=12.61 Hz, 6 H), 3.50 (s, 2 H), 2.84 (q,,J=7.61 Hz, 2 H), 2.69

2.74 (m, 4 H), 2.27-2.38 (m, 3 H), 1.90 (s, 3 H), 1.25 (t, J = 9.60 Hz, 3H).  

The following Example was prepared according to the general procedure 

described for Example 390.  
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Table 41 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. Wt. MH+ Method 

(min) 
CH3 >-CH3 

391 C 405 406 1.29 E 

EXAMPLE 392 

2-(3,4-dimethoxyphenyl)-3-ethyl-5-{j[5-(propan-2-y)-octahydropyrrolo[3.4-c]pyrrol-2

vilmethyl}-IH-indole 

CH 3 ,0-CH3 

HNN CH3 
H 0HN.H 

CH 3  (392) 

To a solution of 2-(3,4-dimethoxyphenyl)-3-ethyl-5-((hexahy dropyrrolo[3,4-c] 

pyrrol-2(1H)-yl) methy)-IH-indole (15 mg, 0.037 mmol) in methanol (5 mL) wereadded 

propan-2-one (5.37 mg, 0.092 mmol), titanium(IV) isopropoxide (0.027 mL, 0.092 mmol) 

10 and the reaction mass was heated to 60 °C for 8 h. The reaction mass and was added 

sodium cyanoborohydride (5.81 mg, 0.092 minol), then stirred at room temperature for 

4h. The reaction mass was purified by reverse phase prep HPLC using method D1. The 

fractions containing desired compound was combined and evaporated to dryness using 

Genevac to afford 2-(3,4-dimethoxyphenyl)-3-ethyl-5-((5

15 isopropvlhexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)methyl)-1H-indole (0.003g, 6.37 imol, 

17% yield) as a white solid. LCMS retention time 1.51 min [E], MS rnz: 448 (M+H); 1 H 

NMR (400MI-z, DMSO-d) 6 ppm 10.94 (s, 1 H), 7.39 (s, 1 H), 7.27 (d, J:8.22 Hz, I 

H), 7 12-7.18 (in, 2 H), 707-7.11i (, 1 H), 7.03 (dd, P=8.25, 1.47 Hz, 1H), 3.83 (d, 

J=12.61 Hz, 6 H), 3.50 (s, 2 H), 2.84 (q, J=7.61 Hz, 2 H) 2.69-2.74 (in, 4 H), 2.27-2.38 

20 (in, 3 -) 1.90 (s.3 1-1), 1.25 (t,J=:7.2 Hz, 3 -).  

EXAMPLE 393 
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2-(2,6-dimethylpyridin--yl)-5-[2-(morpholin-4-yl)ethyl]-3-(propan-2-l)-1H-indole 

0 C-H 3  CH, 
N 

N N -K 
CH 3 (393) 

Intermediate 393A: (Z)-tert-butyl 2-(2,6-dimethylpyridin-4-yl)-5-(2-ethoxvvinvl)-3

isopropyl-IH-indole-I-carboxylate 

H3C -H   H HC _CH3i CH, 

O -' N 

CH3  O CH 3 
O ACH3 

5 H3 C CH3 (393A) 

To a mixture containing tert-butyl 5-bromo-2-(2,6-dimethylpyridin-4-yl)-3

isopropyl-IH-indole-1-carboxlate (100 mg, 0.226 mmol), (Z)-1-ethoxy-2

(tributylstannyl)ethene (0.094 nL, 0.282 mmol), tetra-n-butylammonium chloride (69.0 

mg, 0.248 mmol) and bis(triphenylphosphine)palladium(II) chloride (4.75 mg, 6.77 

10 tmol) in a screw cap vial was added DMF (2 mL). The vial was fitted with a Teflon 

linedseptumcap. The system was evacuated under vacuum (via a needle from a 

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 80 °C for 18h.  

The reaction mixture was cooled to room temperature, diluted with ethyl acetate (50 mL), 

15 poured into a separatory funnel and washed with aqueous 10% LiCI solution (3X10 mL) 

and saturated aqueous NaCl solution (10 mL), dried (Na2SO4), filtered and concentrated 

to give crude product. The crude product was dissolved in a small amount of DCM and 

charged to an ISCO silica gel 24 g ISCO Column which was eluted over a 15 min 

gradient with 0%-50% hexanes/ethvIacetate to afford (Z)-tert-butyl 2-(2,6

20 dimethylpyridin-4-yl)-5-(2-ethoxyvinvl)-3-isopropyl-1H-indole-1-carboxylate.  

Intermediate 393B: tert-butyl 2-(2,6-dimethylpyridin-4-yi)-3-isopropyl-5-(2-oxoethyl)

IH-indole-1-carboxylate 
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H3C H, CH, 

0 A-CH3 

o CH3 

H3C CH3  (393B) 

(Z)-tert-butyl 2-(2,6-dimethylpyridin-4-vi)-5-(2-ethoxyvinyl)-3-isopropyl-1H

indole-I-carboxylate was re-suspended in THF (1 mL) and I N HCI aq. (100 pL) and the 

mixture was heated at 50 °C for I h, cooled to room temperature, basined with aqueous 

5 K2HPO4 1.5 M (5 mL) and extracted with ethylacetate to afford tert-butyl 2-(2,6

dimethylpvridin-4-i)-3-isopropyl-5-(2-oxoethyl)-IH-indole-1-carboxlate (50 mg. 0.123 

mmol, 54.5 % yield), m/e (407, M-1). 1H NMR (400 MHz, CHLOROFORM-d) 6 9.84

9.82 (m, 11), 8.29 (d,.J-=8.6 Hz, 11), 7.60-7.58 (m, I H), 7.21 (dd, .J=8.5, 1.8 Hz, 1H), 

6.96-6.91 (n 2H), 3.84-3.81 (m, 2H), 2.98-2.89 (m, IH), 2.61-2.59 (m, 6H), 1.36 (d, 

10 J=7.0 Hz, 6H), 1.27-1.24 (m, 9H).  

Example 393: 

A mixturecontainingtert-butyl 2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-5-(2

oxoethyl)-1H-indole-1-carboxylate (35 mg, 0.086 mmol), morpholine (15 mg, 0.17 

15 mmol),and sodium triacetoxvborohydride (73.0 mg, 0.35 mmol) were suspended in TIF 

(1 mL) and a drop of acetic acid was added. The reaction mixture was stirred for 20 h, 

diluted with ethylacetate (4 mL) and washed with IN NaOH aqueous (2 X I mL) and the 

ethylacetate layer concentrated. The residue was treated with 50% TFA in DCM (1 mL) 

for 30 min and the reaction mixture was concentrated to dryness and re-dissolved in 

20 mixture of HPLC solvents A and B (4/1, 2 mL), mobile Phase A: 5:95 acetonitrile: water 

with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 acetonitrile: water with 0.1%.  

trifloroacetic acid). The sample was filtered through an Acrodisc, 13 mm, 0.45 micron 

nylon membrane syringe filter and submitted for HPLC purification. The crude material 

was purifiedviapreparativeLC/MS with thefollowing conditions: Column: waters 

25 XBridge c-18, 19 x 200 mm, 5-Am 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: 5-45% B over 19 minutes, then a 5-minute hold at 100%B 
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Flow: 20 mL/min. Fractions containing the desired product were combined and dried via 

centrifugal evaporation to afford 4-(2-(2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-IlH

indol-5-vl)ethyl)morpholine(18.5 mg.0049mmol,57%yield. LCMS retention time 

0.84 min QC-ACN-TFA-XB]. MSrm z:378.3(M+H). HNMR(500 MHz, DMSO-d) 6 

11.09-11.04 (in, 1), 7.59 (s, 1), 7.27 (d, J=8.2 I-Iz, 1-1), 7.14 (s, 21-), 7.01-6.94 (m, 

1H), 3.63-3.57 (in IH),3.48 (br d,,J=7.5 Hz, 1H), 3.34 (quinJ=7.0 Hz, H), 3.19-3.15 

(im, 1H), 2.81 (br t,J=7.7 Hz, 2H), 2.55 (m, 2H), 2.50-2.40 (br m, OH), 1.45-1.43 (d, 

J::7.0 -z, 6H).  

10 EXAMPLE 394 

[3-ethyl-2-(2-metilpyridin-4-vl)-IH-indol-5-yi]methanamine 

H3 C 
CH3 

H2NN 
N 
H (394) 

Intermediate 394A: 3-ethl-2-(2-imethvlpyridin-4-y)-1H-indole-5-carbonitrile 

H 3C 
CH3 

NC N N 
H (394A) 

15 To a 20 ml vial with pressure relief septumwas added tert-butyl 5-chloro-3-ethv

2-(2-methylipyridin-4-vi)-1H-indole-1-carboxlate (100 mg, 0.270 mmol), 2nd generation 

Xphos precatalyst (149 mg, 0.189 nmol), potassium ferrocyanide (49.7 mg, 0.135 nmol), 

and dioxane (4 iL). The vial was evacuated and purged with N2 several times.  

Potassium acetate (3.31 mg, 0.034 mmol) in water (4 mL) was added to the vial. The vial 

20 was evacuated and purged with N2 several times. The vial was heated to 100 °C for I 

hour. LCMS indicated that the reaction was complete. The reaction mixture was diluted 

with brine (25 ml) and EtOAc (25 ml). The layerswere separated. The aqueous layer 

was extracted with EtOAc (2x20 ml). The oranic layers were combined, dried over 

sodium sulfate, filtered, and concentrated under vacuum. The resulting foam was purified 

25 by silica gel chromatography on an ISCO instrument using (25 g Silica, dry load, 100% 

Hexanes to 100% EtOAc). Like fractions were combined and concentrated under 
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vacuumto give a tan solid. Isolated 3-ethyl-2-(2-methylpyridin-4-yl)-1H-indole-5

carbonitrile (64 mg, 0.245 mmol, 91 % yield). LCMS (Method Al) at t= 0.66 min. (m+I 

262) showed I major product with expected mass, 'H NMR (400MHz, DMSO-do) 8 

11.92 (s, 1-), 8.57 (d, J=:5.1 Hz, 1H), 8.20 (d, J=0.6 Hz, l), 7.55-7.52 (in, 1-), 7.51

5 7.48 (m, 2H), 7.46-7.41 (in, 1H), 2.95 (q, J=7.5 Hz, 2H), 2.56 (s, 3H), 1.25 (t, J=7.5 Hz, 

3H).  

Example 394: 

To a dried, N2 flushed 25 ml round bottom flask was added LAH (56mg, 1.475 

10 inmol) andTHF (3 mL). The flask was cooled to 0 °C in an ice bath. 3-Ethyl-2-(2

methylpyridin-4-yl)-IH-indole-5-carbonitrile (64 mg, 0.245 mmol) was dissolved in THF 

(3 mL) and added over 10 minutes to the round bottom flask. Stirring was continued for 

1 hour at 0 °C. LCMS showed only starting material present. The reaction mixture was 

warmed to room temperature and additional LAH (56 mg, 1.475 nmol) was added. The 

15 reaction mixture was heated to 100 -C for I hour. LCMS indicated that the reaction was 

complete. The reaction mixture was cooled to room temperature. slowly added to ice, 

and the aqueous mixture was extracted with EtOAc (3x25 ml). The combined organic 

were dried over sodium sulfate, filtered, and dried under vacuum to give a brown oil (42 

mg). The oilwas diluted with DMF (2ml) and I ml of the solution was submitted to SCP.  

20 The crude material waspuified via preparative LC/MS with the following conditions: 

Column: XBridge C18, 19 x 200 mm, 5 angstrom 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: 0-100% B over 15 minutes, then a 5

minute hold at 100% B; Flow: 20 nL/min. Fractions containing the product were 

25 combined and dried via centrifugal evaporation to afford (3-ethyl-2-(2-methylpyridin-4

yl)-IH-indol-5-yl)methanamine (9.8 mg, 0.037 mnol, 15 %yield). LCMS retention time 

0.78 min, M-H= 266 [Method QC-ACN-TFA-XB]. 'H NMR (500 MHz, DMSO-d6) 6 

ppm 11.27 (br. s., IH), 8.51 (d, J=:5.1 Hz, 1-1), 7.57 (s, 11-1), 7.47 (s 11-1), 7.40 (d, J=4.5 

Hz, 111), 7.33 (d, J:=8.3 Hz, 11), 7.16 (d, J=8.3 Hz, 11), 3.85 (s, 21), 2.96-2.88 (m, 2H), 

30 2.54 (s, 3H), 1.84 (s, 2H), 1.27 (t, J=7.3 Hz, 3H).  
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EXAMPLE395 

3-(dimethvlamino)-N-{[3-ethyl-2-(2-iethiylpridin-4-yl)- -1H-indol-5

yli]methyl}propanarmide 

H -3H3  CH3 
N N N\ /\ 

H N 
H (395) 

To a I dram vial were added 3-dimethylamino)propanoic acid, HCI (17.37 mg, 

0.113 mmol), EDC (21.67 mg 0,113 mmoil), HOBT (17.31 mg, 0 113 mmol), DMF (I 

mL), and DIEA (0.026 mL, 0.151 mmol). The reaction mixture was Stirred for 5 minutes.  

(3-ethli-2-(2-methylpyridin-4-vi)-IH-indol-5-yl)methanamine (20 mg, 0.075 mmol) was 

added and the reaction mixture was stirred at 25 °C overnight. The reaction mixture was 

10 diluted with water (5 mL) and extracted with EtOAC (3x5 ml). The organic layers were 

combined, dried over sodium sulfate, filtered, and concentrated under vacuum. The 

aqueous layer was concentrated under a stream of N2. Both fractions were dissolved in 

DMF (2ml) and purified via preparative LC/MS with the following conditions: Column: 

Waters XBridge C18, 19 x 200 mm, 5 angstrom particles; Mobile Phase A: 5:95 

15 acetonitrile: water with 10 mI ammonium acetate: Mobile Phase B: 95:5 acetonitrile: 

water with 10 mM ammonium acetate; Gradient: 5-100% B over 20 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 -(dimethlamino)-N-((3-ethyl

2-(2-methylpvridin-4-vl)-1H-indol-5-l)methyl) propanamide (11.2 mg, 0.031 mmol, 

20 41% yield). The estimated purity by LCMS analysis was 100%. LCMS retention time 

0.637 min, M+-=365 [Method QC-ACN-TFA-XB]. I4 HNMR (500MHz, DMSO-d6) 6 

11.28 (s, 1-). 8.51 (d, J:=5.1 Hz, 1-), 8.43 (br. s., I), 7.47 (d, J::4.8 Hz, 1-1), 7.40 (d, 

J=4.5 Hz, IH), 7.33 (d, J=8.2 Hz, IH), 7.07 (d, J=8.2 Hz, 1H), 4.35 (d, J=5.6 Hz, 2H), 

2.91 (q, J=7.5 Hz, 2H), 2.59-2.52 (m, 5H), 2.32 (t, J=7.0 Hz, 2H), 2.20 (s, 6H), 1.90 (s, 

25 1H), 1.26 (t, J=::7.4 Hz, 3H).  

EXAMPLES 396 AND 397 

5-[(1-benzylpyrrolidin-2-yl)methyl]-2-{8-methy-[I,2,4]triazolo[1,5-ajpyridin-6-y}-3

(propan-2-yl)-1H-indole 
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HO 
C H 3  CH, 

NH N (396-397) 

Intermediate396A:tert-buiityl5-bromo-3-isopropyl-2-(8-methvl-[1,2,4]triazolo[1,5-a] 

pyridin-6-yl)-IH-indole-1-carboxylate 

H3C CH3  CH 3 

Br 

\N 
N --N, 

OH3N 
O -CH3 

H3C CH3 (396A) 

5 To a solution of ter-butyl 5-bromo-2-iodo-3-isopropyI-1H-indole-I-carboxylate 

(0.456 g, 0.983 mmol), 8-methyl-6-(4,4,5,5-tetramethI-1,3,2-dioxaborolan-2-il)

[1,2,4]triazolo[.5-alpyridine (0.255 g, 0.983 mmol), and PdC2(dppf) (0.036 g, 0.049 

mmol) in dioxane (6.55 mL) was added 3 M aqueous potassium phosphate tribasic (0.98 

mL, 2.95 mmol) and the biphasic mixture was degassed with nitrogen for 10 mi. The 

10 vial was sealed and stirred at 70 °C. After stirring for 2 hours, the reaction mixture was 

cooled to room temperature. The reaction mixture was concentrated and some impurities 

were removed via flash column chromatography (silica gel, hexanes/EtOAc 0-100%) to 

obtain material in greater than quantitative yield (used as such in further reactions).  

Considered quantitative recovery for purpose of subsequent reaction of tert-butyl 5

15 bromo-3-isopropyl-2-(8-methyl-[1,2,4]tiazolo[1,5-a.pyridin-6-yl)-1H-indole-1

carboxylate (0.461 g, 0.983 mmol, 100 % yield). LCMS retention time 1.22 min [Method 

TSII. MS (E) m/z 469.1/471.1(MH(M+2)+H).  

Intermediate 396B: (f)-ter-butyl 5-(5-chloropent--en--yl)-3-isopropyl-2-(8-methvl

20 [1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-indole-1-carboxylate 

193



WO 2019/126113 PCT/US2018/066149 

H3C CH3  CH3 

CI 

N N 

0 H3 

H3C CH3  (396B) 

To a solution of tert-butyl 5-bromo-3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a] 

pyridin-6-yl)-]H-indole-1-carboxylate (0.461 g, 0.983 mmol), (E)-2-(5-chloropent-1-en

1-l)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (0.295 g, 1.278 mmol), and PdCl2(dppf) 

5 (0.036 g, 0.049 mmol) in dioxane (6.55 ml) was added3 M aqueous potassium 

phosphate tribasic (0.983 mL, 2.95 mmol). The biphasic mixture was degassed with 

nitrogen for 10 min. The vial was sealed and the reaction mixture was stirred at 90 °C.  

After stirring for 3 hours, the reaction mixture was cooled to room temperature.  

Additional (E)-2-(5-chloropent-i-en--yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (0.100 

10 g, 0.433 mmol) was added, the reaction mixture was degassed with nitrogen, heated to 90 

°C for another hour, and then cooled to room temperature. The reaction mixture was 

concentrated and purified by flash colun chromatography (silica gel, hexanes/EtOAc 0 

- 60%) to afford (E)-tert-butyl 5-(5-chloropent-1-en--I)-3-isopropyl-2-(8-methvl

[1,2,4]triazolo[1,5-alpyridin-6-yl)-i-indole-1-crboxylate. LCMS retention time 1.24 

15 min [Method TSI]. MS (E) m/z 493.3 (M+H).  

Intermediate396C:(E)-tert-butyl5-(5-(benzylamino)pent-1-en-1-yl)-3-isopropyl-2-(8

methyl-[1,2,41triazolo[1,5-a]pyridin-6-yl)-11-1-indole-1-carboxylate 

H3C -H
3  CH3 

.N 
H --- / -N 

N -N \ 
Boc ,N (396C) 

20 (E)-ter-butyl5-(5-chloropent-i-en-1-il)-3-isopropyl-2-(8-methvi-[1,2,4]triazolo 

[1,5-a]pyridin-6-yl)-JH-indole-I-carboxylate (107 mg, 0.217 mmol) was dissolved in 

DMSO (0.54 mL). TBA (16 mg, 0.043 mmol) and benzylamine (95 pl, 0.868 mmol) 

wereadded. The vial was sealed and heatedto 90 Cwith stirring. After 5 hours, the 

reaction mixture was cooled to room temperature and diluted with DCM. The reaction 
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mixture was washed with water twice and the organic layer was concentrated. The crude 

material was purified by flash column chromatography (silica gel, Hex/E(OAc 0-100%) 

to afford (E)-tert-buty 5-(5-(benzliamino)pent-i-en-I-yl)-3-isopropyl-2-(8-methy

[1,2,4]triazolo[1,5-alpyridin-6-yl)-1H-indole-1-carboxylate (68 rg, 0.121 mmol, 55.6 % 

yield). LCMS retention time 0.93 min [method TS 1 . MS(F+)nm/z564.4(Ml+-H).  

Intermediate396D:6-(5-((1-benzylpyrroidin-2-yl)methyi)-3-isopropyl-H-indol-2-yl)-S

methyl-l,2.,41triazolo[1,5-alpyridine,TFA 

H3C 
CH 3 CH 3 

N 

N 
N N, H N (396D) 

10 A solution of (E)-tert-butyl 5-(5-(benzlamino)pent-1-en--yl)-3-isopropyl-2-(8

methyl-[1,2,41triazolo[1,5-a]py ri din-6-y)-1-indole-I-carboxylate (68 mg, 0.121 mmol), 

TRIP thiophenol (28.5 mg, 0 121 mmol), and Ir(dF(CF3)ppy)2(bpy)PF6 (2.4 mg, 2.4 

tmol) in DCM was evenly divided into four reaction vials and concentrated to dryness.  

To each vial was added 0.6 mL of dioxane, and then each vial was degassed by bubbling 

15 nitrogen through the solution for 10 minutes. Each vial was sealed and irradiated with 

Kessil brand 34 W Blue LED lamps. Two vials were stopped at 30 minutes, and the other 

two were stopped at 60 minutes. All 4 vials were combined, concentrated, and taken up 

in DCM (3 mL). TFA (3 mL) was added. After 1 hour, the solution was concentrated, 

taken up in DCM, and neutralized with 1.5 M K2HPO4 solution. The organic layer was 

20 separated, dried over sodium sulfate, filtered, and concentrated. This material was taken 

up in DMF and purified via preparative LC/MS with the following conditions: Column: 

XBridge C18, 19 x 200 mm m, 5 p 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: 20-60% B over 20 minutes, then a 5 minute hold at 100% 

25 B; Flow: 20 mnL/min. Fractions containing the product were combined and dried via 

centrifugal evaporation. The material was further purifiedvia preparative LC/MS with 

the following conditions: Column: Xbridge C18, 19 x 200 mm, 5- m particles; Mobile 

Phase A: 5:95 acetonitrile: water with 0.1% trifluoroacetic acid; Mobile Phase B: 95:5 
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acetonitrile: waterwith 0.1%trifluoroacetic acid; Gradient: 15-55% B over 20 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 give 6-(5-((1-benzIpyrrolidin-2

yl)methl)-3-isopropyl-]H-indol-2-vi)-8-methvl-[1,2,4]triazolo [1,5-alpyridine, TFA 

5 (15.5 mg,0.025mmol, 21.13 %yield). LCMS retention time 1.37[QC-ACN-TFA-XB].  

MS(E')m/z464.4(M+H). HNMR(600MHzDMSO-d6)c611.25(s,1H),8.80(s,1H), 

8.53 (s, 1H), 8.40-8.17 (n, IH), 7.62-7.52 (in, 4H), 7.52-7.46 (m, 3H), 7.34 (d, J=8.3 Hz, 

1-1),6.98(brd,iJ=8.3 Hz, iH),4.39 (brd,J:=12.7-lz, 1-1),4.27(brd, J=12.5-lz, I), 

3.53-3.46 (m, 1H), 3.30-3.22 (i 1H), 3.14-3.03 (m, i ), 2.95-2.83 (i, 3H) 2.62 (s, 3H), 

10 2 10-1.74 (i, 4H), 1.45 (dd.,J=18.8, 6.9 Hz, 6H).  

Examples 396 and 397: 

A portion of this material 6-(5-((-benzipyrrolidin-2-l)mthyl)-3-isopropyl-HI

indol-2-yl)-8-methyl-11,2,4]triazolo[1,5-alpyridine, TFA (14.1 mg, 0.024 inol) was 

15 taken up in DCM and neutralized with aqueous 1.5 M K21-P04 dibasic solution. The 

organic layer was dried over sodium sulfate, filtered, and concentrated to give 5.72 Ing.  

The material was separated by chiral resolution on a Berger Prep SFC MGI with a chiral 

OD 25 x 3 cm, 5 Pm column. Mobile phase 70/30 C02/MeOH w/ 0.1% DEA, flow rate 

85.0 mLmin. Detection at 220 nm. Injection volume I mL of 5.72 mdisolved in 2.5 

20 nL of MeOH. Concentration of the fractions afforded Examples 396 and 397.  

Example 396 (Isomer 1): (1.35 mg, 2.65 pmol, 10.86 % yield). LCMS retention 

time 0.76 min Imethod TS IIMS (E-) m/z 464.2 

Example 397 (Isomer 2): (1.28 mg, 2.485 pnol, 10.18 % yield). LCMS retention 

time 0.76 min [methodTSI] MS (E-) n/z464.3 (M+H).  

2 5 

EXAMPLE 398 

2-{8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-vl}-3-(propan-2-yl)-5-[(pyrrolidin-2-vl) 

methyl]-1H-indole 

H-3C 
H CH3  CH3 
N 

-N 
N -,N 
H N (398) 
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(E)-tert-butyl 5-(5-(benzylamino)pent-1-en-I-yl)-3-isopropyl-2-(8-methyl

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indole-I-carboxylate (62 mg 0110 mmol), TRIP 

thiophenol (26.0 mg, 0.110 mmol), and Ir(dF(CF3)ppy)2(bpy)PF(2.2 mg. 2.2 pmol) were 

added to a reaction vial. The materials were dissolved in dioxane (2.2 mL) and the 

resulting solution was degassed by bubbling nitrogen through thesolution for 10 minutes.  

The vial was sealed and irradiated with twoKessil brand 34 W Blue LED lamps for 22 

hours. The reaction mixture was then concentrated, taken up in DCM (2.2 mL) and TFA 

(2 mL) was added. The mixture was stirred at room temperature for 1 hour and then 

concentrated, taken up in DCM and neutralized with 1.5 M K2HPO4 aqueous solution.  

10 The organic layer was separated, dried over sodium sulfate, filtered, and concentrated.  

The crude material was taken up in DMF and purified via preparative LC/MS with the 

following conditions: Column: XBridge C18, 19 x 200 mm, 5 in 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: 10-70% B over 19 minutes, 

15 then a 5-minute hold at 100% B; Flow: 20 mL/min. Fractions containing the desired 

product were combined and dried via centrifugal evaporation. The material was further 

purified via preparative LC/MS with the following conditions: Column: XBridge C18, 19 

x 200 mm, 5-[m particles Mobile Phase A: 5:95 acetonitrile: water with 10 mM' 

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

20 acetate; Gradient: 0-60% B over 19 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 6-(3-isopropyl-5-(pyrrolidin-2-yImethyl)-1-H-indol-2-l)-8-methyl

[1,,24]triazolo[1,5-a]pyridine(2.4 mg,6.36 iol,5.78 % yield). LCMS retention time 

1.19 min[QC-ACN-TFA-XB] MS(E*)lm/z 374.1(M+H). 'HNMR(500MHzDMSO

25 d6) 6 11.20 (s, IH), 8.78 (s, IH), 8.52 (s, IH), 7.62 (s, IH), 7.59 (s, IH), 7.31 (br d,J=8.2 

Hz, 1H), 7.02 (br d,,J=:8.1 Hz, 11-), 3.24 (dt,.=13.9, 7.0 Hz, 11-1), 3.09 (br s, 1H). 3.04

2.90 (m, 2H), 2.84 (br dd, J=13.3, 7.5 Hz, 111), 2.62 (s, 3H),1.92-1.68 (in, 4H), 1.54 (br 

d, J=9.3 Hz, 1H), 1.46-1.35 (in, 6H).  

30 EXAMPLE 399 

5-[(azetidin-3-vl)methyl]-2-{7,8-dimethiyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl1-3-(propan
2 -yl)-IH-indole 
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H30 CH3  N 

N 

H N

H H 3C CH 3 (399) 

Intermediate 399A: tert-butyl 5-((1-(tert-butoxy carbonyl)azetidin-3-yl)methyl)-

isopropyl-1H-indole-I-carboxylate 

H3C OH 3 

BocN

Boc (399A) 

tert-butyl 5-bromo-3-isopropyl-H-I-indole--carboxylate (310 mg, 0.917 mmol), 

iert-butyl 3-(bromomethyl)azetidine-I-carboxylate (458 mg, 1.833 mmol), 

tris(trimethvlsillv)silane (342 mg, 1.375 mmoil), Ir(dF(CF3)ppy)2(dtbbpy)PF 6 (10 mg, 9.2 

pmol), and Na2CO3 (389 mg, 3.67 mmol) were placed in a Teflon screw cap vial with a 

stir bar. Dioxane (7.3 mL) was added, and the suspension was degassed with nitrogen for 

10 5 minutes. To a separate vial were added nickel(II) chloride ethylene glycol dimethyl 

ethercomplex(10.1 mg, 0.046 mmol) and4,4'-di-tert-buyl-2,2'-bipyridine (14.8 mg, 

0.055 mmol), which was evacuated and backfilled with nitrogen gas followed by dioxane 

(1.8 mL). This solution was degassed with nitrogen gas for 10 minutes and stirred. The 

resulting solution was added to the reaction solution and then the reaction mixture was 

15 further degassed with nitrogen gas for another 10 minutes. The resulting suspension was 

placed in a block with stirring and irradiated with two Kessil brand 34 W Blue LED 

lampsfor 17hours. Upon completion, the reaction mixture was filtered through a large 

syringe filter and concentrated. Purification on flash column chromatography (Hex/DCM 

0 - 100%) afforded tert-butyl 5-((I-(tert-buoxycarbonl)azetidin-3-yl)methyl)-3

20 isopropyl-1I-indole-I-carboxylate contaminated with tert-butyl 3-methylazetidine-1

carboxylate, a byproduct from the reaction. LCMS retention time 1.20 min [method TSi] 

IS (E4) m/z 429.1 (M+H). H NMR (499 MHz, CHLOROFORM-d) 6 8.06-7.95 (in, 

11-1) 7.34-7.29 (m. 21-1), 7.09 (dd,,J=8.4, 1.6 -z, 11-1). 4.00 (t, J=8.4 Hz, 21-), 3.69 (dd 

J=8.5, 5.5 Hz, 21H), 316-3.05 (Im, 1H), 3.00 (d=79Hz, 2H), 2.93-2.81 (in, 1H), 1.67 (s, 

25 9H), 1.45 (s, 9H), 1.35 (d,J=6.8 Hz, 6H).  
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Intermediate 399B: tert-butyl 5-((-(tert-butoxy carbonyi)azetidin-3-i)methl)-3

isopropyl-2-(4,4,5,5-tetramethyI-1,3,2-dioxaborolan-2-yl)-H-ndole-1-carboxylate 

H_3C H C
C3 CH 

BocN B OH3 
SN o OH3 

Boc CH 3  (399B) 

Solution containingtert-butyl 5-((1-(tert-butoxycarbonyl)azetidin-3-yl)methvl)

5 3-isopropyl-IH-indole-1-carboxlate (1.45 mmol) and 2-isopropox-4,4,5,5-tetramethyl

1,3,2-dioxaborolane (0.59 mL, 2.90 nimol) in dry THIF (7.25 mL), under a nitrogen 

atmosphere was cooled to -78 °C and treated with LDA (2M in THIF) (363 mL, 7.26 

mmol). The mixture was warmed to -30 °C over 30 min and stirred at -30 °C for 30 mi.  

The reaction mixture was treated with saturated aqueous NH4Cl solution, water. and 

10 DCM. The organic layer was dried over sodium sulfate, filtered and concentrated. The 

crude material was purified by flash column chromatography (silica gel, hexanes/EtOAc 

0-40%). The fractions containing the product were collected and repurified by flash 

column chromatography (silica gel, hexanes/DCM 0-60%). The fractions containing the 

product were combined to afford tert-butyl 5-((1-(tert-butoxycarbonl)azetidin-3-yl) 

15 methyl)-3-isopropyi-2-(4,4,5,5-tetramethvl-1,3,2-dioxaborolan-2-vl)-IH-indole-1

carboxylate contaminated with tert-butvl 3-methylazetidine-I-carboxylate a byproduct 

from the previous reaction. LCMS retention time 1.27 min [method TSI] IS (E) m/z 

555.1 (M+H). t H NMR (499 MHz, CHLOROFORM-d) 6776 (d,,J=8.5 Hz, iH), 7.35 

(d, J=1. Hz, 1H), 7.01 (dd, J=8.4, 1.6 Hz, IH), 4.02-3.98 (m, 2H), 3.68 (dd, J=8.7, 5.5 

20 Hz, 21-), 3.18 (qumn J:=7. Iz, 11-1), 2.98 (d, J:=7.9 Hz, 21-1), 2.90-2.79 (i, 1H), 1.67 (s, 

9H), 1.45 (s, 9H), 1.43 (s, 12H), 1.41 (dJ=70- Hz, 61H) 

Intermediate 399C: tert-butyl 3-((3-isopropyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan

2-yl)-1H-indol-5-yl)methyl)azetidine-I-carboxylate 

H3C OH3 
rH

'P CH3 

BoN B 
N --- CH3 

25 H CH3 (399C) 

tert-butyl 5-((I-(tert-butoxycarbonl)azetidin-3-yl)methiyl)-3-isopropyl-2-(4,4,5,5
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tetramethyl-1,3,2-dioxaborolan-2-yi)-1II-indole-I-carboxylate (1.35 mmol) was placed in 

a Teflon screw cap vial with stirring under nitrogen atmosphere. The vial was placed in a 

heating block at 160 °C and the reaction mixture was stirred for 2.5 hours. Upon 

completion, the material was cooled, taken up in DCM and concentrated to obtain an off

white foam, tert-butyl 3-((3-isopropyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-I)

iH--indol-5-yl)methyl)azetidine-I-carboxylate contaminated with tert-butyl 3

methylazetidine-1-carboxviate, a byproduct from a previous step. LCMS retention time 

1.17 min Imethod TS IIMS (E-) m/z 455.1 (M+H).  

10 Intermediate 3991): tert-butyl 3-((2-(7,8-dimethyl-[12,4]triazolo[1,5-a]pyridin-6-vl)-3

isopropyl-1H-indol-5-vl)methli)azetidine-1-carboxylate 

H 

BocN- I / N 

H3C CH 3 (399D) 

To a solution of tert-butyl 3-((3-isopropyl-2-(4,4,5,5-tetramethyl-1,3,2

dioxaborolan-2-y)-1H1-indol-5-yl)methy)azetidine-I-carboxylate (0.396 mmol), 6

15 bromo-7,8-dimethyl-[1,2.4]triazolo [ 1,5-a]pyridine (99 mg, 0.436 mmol), and XPhos 2'd 

generation precatalyst (15.6 mg 0.020 mmol) in dioxane (2.64 mL) was added 3 M 

aqueous potassium phosphate tribasic (0.40 mL, 1.19 mmol). The biphasic mixture was 

degassed with nitrogen for 10 min. The reaction vial was sealed and the reaction mixture 

was stirred at 65 C. After stirring for 1.5 hours, the reaction mixture was cooled to room 

20 temperature. The reaction mixture was concentrated and the crude material was purified 

by flash column chromatography (silica gel, hexanes/EtOAc 0-100%) to afford tert-butyl 

3-((2-(7.8-dimethyl-[1,2,4]triazolo[1,5-a] pyridin-6-yl)-3-isopropyl-1H-indol-5-yi)methyl) 

azetidine-I-carboxylate (128 mg, 0.270 mmol, 68.2 % yield). LCMS retention time 1.02 

min [method TSI] MS (E*) m/z 474.3 (M+H).  

25 

Example 399: 

To a solution of tert-butyl 3-((2-(7,8-dimethyl-[1,2,4]triazolol[,5-apyridin-6-yl)

3-isopropyl-iH-indol-5-yln)methyl)azetidine-1-carboxylate (128 mg 0.270 mmol) in 

DCM (5.4 mL) at room temperature was added HCl in dioxane, 4M (1.35 mL, 5.41 
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mmol). The reaction mixture was stirred at room temperature. After 30 minutes, the 

reaction mixture was concentrated to afford crude 6-(5-(azetidin-3-lmethyl)-3-isopropyl

]R-indol-2-vl)-7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridine,HC. LCMS retention time 

0.73 min [method TS1] MS (E-) m/z 374.3 (M-H). A portion (approximately one-ninth, 

0.030 mmol) of this material was taken up in DMF with a few drops of EtN and purified 

by preparative LC/MS with the following conditions: Column: XBridge CIS, 19 x 200 

m, 5 pm particles; Mobile Phase A: 5:95 acetonitrile: water with 10 mM ammonium 

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

Gradient: 10-50% B over 20 minutes, then a 4-minute hold at 100% B; Flow: 20 mL/min.  

10 Fractions containing the product were combined and dried via centrifugal evaporation to 

afford 6-(5-(azetidin- 3-ylmethyl)-3-isopropyl-1H-indol-2-yl)-7,8-dimethyl

I1,2,4]triazolol,5-a]pyridine (4.0 ig, 10.28 mol,34 % yield). LCMS retention time 

1.18 min [QC-ACN-AA-XB]. MS (E-) m/z 373.9 (M+H). 'H NMR (500 MHz, DMSO

d6) 6 10.98 (br s, 1H), 8.72 (s, 1H), 8.46 (s, 1H), 7.50 (s, 1H), 7.26 (br d, J=8.2 Hz, 1H), 

15 6.94 (br d,J:=8.1 Hz, 1-1), 3.84-3.51 (in, 31-), 3.06-2.78 (in, 4H), 2.57 (s, 3H), 2.14 (s, 

31), 130 (br s, 611).  

EXAMPLE 400 

2-{3-[(2-{7,8-dimethyl-[I.2.,4]triazolo[1,5-alpyridin-6-yll-3-(propa-n-2-yl)-1H-i-indol-5

20 yl)methyl]azetidin-1-yl}-N,N-dimethylacetamide 

HIC 
CH3  N 

H3 CO N --j i 
CH3  H3O CH 3 (400) 

6-(5-(azetidin-3-ylmethyl)-3-isopropyl-1H-indol-2-lv)-7,8-dimethyl-[1,2,4] 

triazolo[1,5-a-pyridine HCI (15.8mg, 0.0384 mrnol) was dissolved in DMF (I mL).  

Et3N (0.04 mL, 0.3 mmol) and 2-chloro-N,N-dimethvlacetamide (9.34 mg, 0.077 mmol) 

25 were added sequentially, and the reaction mixture was stirred for 1 hour at room 

temperature. Upon completion, the reaction mixture was diluted with a few drops of 

water and DMF, and purified via preparative LC/MS with the following conditions: 

Column: XBridge C1I, 19 x 200 mm, 5 pi particles; Mobile Phase A: 5:95 acetonitrile: 

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

viacentrifugalevaporation to afford 2-(3-((2-(78-dimethyl-[1,2,4]triazolo[1,5-alpyridin

6-vl)-3-isopropyl-IH-indol-5-yi)methi)azetidin-1-il)-NT ,N-dimethvlacetamide (3.1 mg., 

6.42 pmol, 16.72 % yield). LCMS retention time 1.25 [QC-ACN-AA-XB] MS (E) m/z 

459.1 (M+H).' H NMR (500 MHz. DMSO-ds) 6 10.94 (br s. IH), 8.71 (s, 1H), 8.45 (s.  

IH), 7.46 (s, IH), 7.24 (d, J=8.2 Hz, IH), 6.92 (br d, J=8.2 Hz, IH), 2.90 (s, 3H), 2.76 (s, 

31-) 2.57 (s, 31-1). 2.14 (s, 3H). 1.29 (br s. 61-1).  

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

prepare the above examples.  

Table 42 

Ret 
Ex. Mol LCMS HPLC 

Structure Time 
No. Wt. MHI   Method 

(mm) 

0 
HI H3C S -CH 3  CH   QC~ N -

401 N \ 425.6 426 1 0 84 ACN
N 

N TFA-XB 
HOH CH-, 

0 
H30 
HC--CH 3  CH 3 

402 N 441.6 442,2 1,91 ACN
0 

N N IAAXB 
H-] 

OH3 

O H3 C OH 3  OH   QC

403 N 393.5 3940 159 ACNB 403 
N N AXXBI 
HOH 

CH3 
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HCOH 3  OH3  c 

N0 422-7. 428.0 2.11 "&N

F H ~AXB OH3 
F 

C OH'3  OH3 () 

4 05 137-37.5 3781 L28 1ACN--0 
/N N N AAB 

HOH 

H3 O-0113 H 3 

400 409.5 410.1 1.25 ACN

H TFXXB 

F 

I - 0 407 N ...... 1409.5 410.4 1.46 ACN
H H 3  ~AXB 

F 

H30 O 3  H 

408 ri0 39. 396.3 1.43 ACN
H C3AAXB 

HOH3 

H3 C-H 3  OH 

409 0 1391.6 392.4 1.25 1AN 
N NCN 

N TFAXB I 
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H3C>H o

410 0 'v) 5 396.3 ].41 1 A.CN
H AAXBI 

01-13 

F 

HiC 0 Cld- 0 -CH-,Q 

411 N1 -419. 419.9 1.56 CN

N NJ AA XB 
HN 

H 30 
CFOH 3 0 -CH 3  c 

N1 1417.6 417. 9 1.41 CN

N \N AA 

H3 
H3 C-H3 0 -H 3 

I -

413 (N - 432.6 433.2 1.3 1 N 

N N ACN 

H30 

O-H3 ()C'h3 c 
414IN \ .4 404.0 1.17 ACN

H N 

H 30 0C 3O 

415 1~-~ ~ /N 448.6 449.1 1.2% A&N

H~cX N4 ----- 0 
OH3 0 HH3C OH3____ 

H3 CH3 OH3 c 

4 160 47.6 448.0 1 23 ACN
NH-JO AXX 

OH 
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H-3C O 2 ~Q 

N 
417 H--/ -o363.5 364.3 1.08 1ACN

Hw 

HezC 
NI\-H 3  H 

418 a N469.6 470,5 1,3 ACN

N o 

HN -H 3 AA 

10 N\, AX 
H OH3  ___ 

HNH 
I HCOC ()c 

4?9 1364.5 365,1 1095 ACN
N 1  AAXB 

H 

HH 
N~ .N 

N 

H3 O3 
H3(- OH 

4233 

4N21 ! ~ 1  387.5 388.3 1.1 ACNNN 
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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 

5 follow, have been carried out with compounds of the invention.  

TLR7/8/9 Inhibition Reporter Assays 

HEK-Blue T M-cells (Invivogen) overexpressing human TLR7, TLR-8 or TLR9 

receptors were used for screening inhibitors of these receptors using an inducible SEAP 

10 (secreted embryonic alkaline phosphatase) reporter gene under the control of the IFN-l 

minimal promoter fused to five NF-KB and AP-1-binding sites. Briefly, cells are seeded 

into Greiner 384 well plates (15000 cells per well for TLR7, 20,000 for TLR8 and 25,000 

for TLR9) and then treated with test compounds in DMSO to yield a final dose response 

concentration range of 0.05 nM - 50 M. After a 30 minute compound pre-treatment at 

15 room temperature, the cells are then stimulated with a TLR7 ligand (gardiquimod at a 

final concentration of 7.5 pM), TLR8 ligand (R848 at a final concentration of 15.9 PM) 

or TLR9 ligand (ODN2006 at a final concentration of 5 nM) to activate NF-KB and AP-1 

which induce the production of SEAP. After a 22 hour incubationat 37 °C, 5% CO2, 

SEAP levels are determined with the addition of HEK-BlueTm Detection reagent 

20 (Invivogen), a cell culture medium that allows for detection of SEAP, according to 

manufacturer's specifications. The percent inhibition is determined as the % reduction in 

the HEK-Blue signal present in wells treated with agonist plus DMSO alone compared to 

wells treatedwith a known inhibitor.  
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Table 43 

TLR7/8/9 Reporter Assay Data (NT:= not tested) 

TLR7 TLR8 TLR9 TLR7 TLR8 TLR9 
Ex. Ex.  

ICso ICso ICso IC5o ICso ICso 
No. No.  

(nM) (nM) (nM) (nM) (nM) (nM) 

1 0.49 1.3 793 297 2 0.61 6630 

2 0.37 1.1 3418 299 2 3.3 5570 

3 0.15 1 1288 300 2 6.4 2497 

4 6 45 3174 301 2 0.56 6143 

5 1 14 597 302 2 0.42 2597 

6 033 1 1208 303 15 12 699 

7 1 4.4 2005 304 89 108 >50000 

8 6 16 3689 305 32 0.94 1013 

9 0.36 1.8 1882 306 8 39 >50000 

10 0 17 047 1263 307 8 47 >50000 

11 2 3.7 2074 308 8 18 >50000 

12 0.7 16 2129 309 18 50 >50000 

13 1 4.8 2805 310 15 57 >50000 

14 5 3.5 4085 311 17 38 >50000 

15 4 8.9 3593 312 46 21 >50000 

16 0.15 0.47 661 313 25 60 >50000 

17 0.73 0.7 3528 314 24 13 >50000 

18 5 38 33590 315 9 26 >50000 

19 26 218 29152 316 9 55 >50000 

20 0.3 0.81 346 317 12 90 >50000 

21 0.41 1.2 2380 318 6 48 >50000 

22 085 3.9 1199 319 14 24 >50000 

23 2 9.2 2838 320 16 54 >50000 

24 7 21 24922 321 15 25 >50000 

25 49 180 >50000 322 69 86 20281 
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26 0.92 0.84 260 323 35 54 >50000 

27 2 2.8 1761 324 44 114 45045 

28 0.17 0.26 328 325 29 21 36816 

29 026 1.9 909 326 75 28 19392 

30 3 5 824 327 54 48 >50000 

31 1 6.1 2113 328 0.85 8.2 5490 

32 0.14 0.16 170 329 1 3.4 4142 

33 2 3.4 491 330 1 3.4 3326 

34 5 23 20453 331 1 4.6 3622 

35 55 122 17958 332 0.65 6.2 2803 

36 2 3,9 417 333 0.71 4.7 4375 

37 29 56 583 334 0.83 3.1 2747 

38 1 2.1 2093 335 5 12 729 

39 2 5.8 2231 336 10 10 530 

40 0.75 1,2 2514 337 1 71 3283 

41 4 7.7 2280 338 0.78 7.1 2052 

42 0.2 1 2612 339 1 6 863 

43 1 13 4373 340 2 5.1 4835 

44 0.21 0.76 1957 341 2 5 5967 

45 1 3.8 1987 342 3 16 1719 

46 0.1 084 1514 343 10 34 >50000 

47 2 7.5 4652 344 7 14 >50000 

48 0.55 0.4 1854 345 6 12 8612 

49 7 22 391 346 25 24 >50000 

50 68 149 622 347 22 14 >50000 

51 4 11 602 348 66 61 >50000 

52 0.42 1.8 331 349 22 1.7 >50000 

53 0.55 2.9 600 350 40 5.8 >50000 

54 2 3.3 618 351 28 31 48269 

-- ----- ----- --- ----- ----- -I- -- ----- ----- ---- ----- ------ -------- ----- -------- ----- ----- ----- ----- ---- ----- -- -
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55 8 15 480 352 42 15 3698 

56 0.17 0.81 1368 353 95 31 >50000 

57 1 8.2 6061 354 49 2 3939 

58 2 6.6 3100 1.4 28883 

59 0,14 0.88 3137 356 6 4.6 6993 

60 0.26 1.8 501 357 36 5.4 1973 

61 1 3.9 201 358 91 1.9 4837 

62 0.98 6.3 1835 359 0.56 4.7 3627 

63 0.81 5.9 5918 360 11 68 >50000 

64 0.15 0.87 3027 361 0.91 2.5 5321 

65 0.23 13 1149 362 6 14 432 

66 0.85 4.4 1175 363 2 5.3 438 

67 017 1.3 5757 364 0.64 3.8 1055 

68 0.85 6.8 11631 365 0.22 1.6 745 

69 0.22 0.59 1666 366 6 183 21677 

71 0.68 2.7 4411 368 0.45 1.6 2480 

72 0.3 1.2 1285 369 0.5 0.48 2616 

73 0.32 0.58 1585 370 2 0.35 14750 

74 3 13 24465 371 0.92 1.3 15510 

75 0.87 2 4764 372 8 11 26662 

76 1 5.7 2250 373 6 36 >50000 

77 1 3.1 1916 374 20 110 5895 

78 3 32 16761 375 1 4.7 2063 

79 2 5.7 2575 376 2 2.1 2674 

80 0.85 2.1 1445 377 2 5.2 4724 

81 17 104 25514 378 50 176 >50000 

82 7 23 5774 379 12 70 5370 

85 0.35 0.53 2885 382 15 3.4 7169 

86 2 2.6 5215 383 9 41 13681
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87 0.32 0.63 1911 384 13 11 30063 

88 2 4.7 1984 385 14 48 20445 

89 0.23 0.58 1325 386 34 49 >50000 

90 0.48 1.7 1790 387 86 44 >50000 

91 0.86 2.7 2704 388 37 41 >50000 

92 0.39 0.33 2682 389 22 51 >50000 

93 3 3.8 3795 390 138 73 5883 

95 2 3.6 1825 391 164 354 527 

96 2 3.3 1744 392 2386 553 1184 

99 7 53 15291 393 18 9.3 883 

100 32 431 14603 394 2556 1076 2589 

101 0.18 0.36 1139 395 966 182 823 

102 0.23 0.71 1889 396 2 2.8 2381 

103 2 7.4 4120 397 3 5.4 1597 

104 3 6.5 6412 398 1 3.5 1581 

105 0.75 1.8 2066 399 11 9.8 1963 

106 0.67 0.28 1393 400 18 5.1 2822 

107 0.22 1.5 1393 401 27 86 3427 

108 7 38 19828 402 108 74 >50000 

109 0.83 4.1 1603 403 36 7.5 23010 

110 24 396 36978 404 50 31 >50000 

111 1 2.6 4102 405 35 8.4 13745 

112 6 2 2323 406 14 3.2 8808 

113 1 0.79 3252 407 9 1.4 13623 

114 4 20 515 408 15 2.3 13025 

115 1 13 16132 409 23 3 15629 

116 9 61 >50000 410 13 0.72 15576 

117 0.7 9.8 14055 411 7 7.9 8958 

118 2 22 15592 412 5 2.9 5271 
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119 0.95 7.2 976 413 2 0.9 2748 

120 4 21 323 414 3 4 4506 

121 0.41 26 7149 415 40 38 5023 

122 0.24 2.4 8705 416 115 6.4 4088 

123 0.52 1 >50000 417 76 36 2108 

124 9 12 8176 418 77 7 9212 

125 11 10 6978 419 418 27 3756 

126 0.51 2.3 >50000 420 306 38 1057 

127 2 3.2 3160 421 14 4 1095 

128 0.37 1.4 2246 422 13 2.1 457 

129 0.3 3.9 544 423 34 16 2084 

130 5 33 236 424 24 2.9 2098 

131 045 1 2991 425 0.72 1.4 2488 

132 0.44 1.5 6038 426 2 13 11162 

133 0.28 0.75 2024 427 12 19 17607 

134 1 2.5 4305 428 49 15 16221 

135 2 12 43812 429 11 17 6783 

136 NT 7.2 19207 430 12 41 860 

137 2 4.9 26601 431 2 3.5 2775 

138 0.41 2.5 4441 432 8 49 5353 

139 18 40 >50000 433 2 3 2193 

140 0.7 5.6 14159 434 1 7.4 7494 

141 2 18 4316 435 10 25 3408 

142 2 14 4415 436 3 11 10828 

143 2 8 27748 437 8 4.2 4716 

144 3 9.7 33285 438 5 37 2100 

145 0.22 0.73 569 439 1 6.3 2237 

146 0.79 3.7 1616 440 4 16 1481 

147 0.43 5.1 1488 441 2 3.8 2573
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148 1 7.7 2445 442 26 4.6 7598 

149 0.43 4.6 2299 443 279 158 2851 

150 0.35 0.44 1683 444 3055 9240 4956 

151 0.62 0.37 3341 445 2684 3239 1625 

152 4 3.4 2849 446 541 70 406 

153 0.5 0.72 2142 447 4009 14 1137 

154 4 12 5677 448 1521 134 1250 

155 6 24 3697 449 1602 228 480 

156 0.82 6.7 3636 450 8 11 2199 

157 0.38 2.5 6253 451 139 238 19521 

158 0.47 3.2 2286 452 242 737 46478 

159 1691 1851 28625 453 77 66 191 

160 9 154 30291 454 96 5.5 363 

161 3 59 4797 455 188 16 326 

162 0.56 1.2 2115 456 124 56 224 

163 0.63 0.64 2239 457 189 50 646 

164 1 7.1 1916 458 57 21 2267 

165 0.31 1.7 1994 459 19 10 174 

166 4 18 16887 460 51 31 179 

167 0.22 0.62 1295 461 86 30 467 

168 15 265 34385 462 25 27 116 

169 29 293 41334 463 35 15 406 

170 13 590 NT 464 28 34 271 

171 27 212 >50000 465 3 3.3 >50000 

172 8 35 15822 466 32 26 >50000 

173 46 56 >50000 467 48 33 46970 

174 164 518 >50000 468 280 219 >50000 

175 37 119 2141 469 1106 3125 9021 

176 26 55 8886 470 568 3125 18258 
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177 5 24 7020 471 43 14 38309 

178 0.23 2.4 1784 472 3 4.6 23717 

179 2 3.5 767 473 34 15 8968 

180 2 4.5 277 474 45 19 28883 

181 0.4 2.8 1210 475 26 28 10573 

182 1 5.3 2370 476 3 2.6 4771 

183 2 79 4627 477 2 1.8 8206 

184 12 3.8 866 478 20 7.6 10214 

185 18 1.9 1237 479 5 4.1 8614 

186 4 3.6 280 480 20 6.3 6196 

187 2 3.9 274 481 109 27 32810 

188 161 66 7046 482 34 9.2 10300 

189 0.34 0.23 1027 483 61 8.8 22748 

190 0.43 0.35 851 484 41 9.5 16501 

191 0.34 2.6 1872 485 46 27 48026 

192 0.49 5.9 2826 486 19 13 5310 

193 1 2.9 6417 487 45 5.8 10510 

194 6 23 12006 488 22 6 4238 

195 20 43 2207 489 128 20 14931 

196 16 84 31641 490 2 1 13451 

197 2 16 44554 491 20 4.7 >50000 

198 384 1099 23834 492 4 1.6 6072 

199 89 427 36908 493 16 4.6 4200 

200 40 244 26514 494 5 0.48 12023 

201 7 109 19253 495 38 1.3 20695 

202 4 35 12221 496 57 4.3 >50000 

203 56 345 43927 497 1 2.3 649 

204 4 55 >50000 498 5 18 531 

205 120 402 >50000 499 43 25 9974 
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206 428 717 NT 500 16 13 5375 

207 24 97 43536 501 12 413 739 

208 6 43 >50000 502 71 23 313 

209 11 70 >50000 503 28 44 2863 

210 NT NT NT 504 98 162 5014 

211 3 11 8005 505 347 774 13851 

212 3 13 8468 506 1 21 6595 

213 3 5 6521 1 07 3 14 8180 

214 2 2.9 5882 1 08 0,43 11 1489 

215 19 123 677 1 09 0.27 2.4 2343 

216 7 18 303 1 510 2 12 20722 

217 5 51 697 1 11 0.94 6.1 12307 

218 15 80 699 512 3 15 16348 

219 2 8.5 519 513 (.96 20 12455 

220 1 11 339 514 1 18 15675 

221 NT 4.4 357 515 6 59 1229 

222 2 9.2 3101 516 3 13 707 

223 2 13 7498 517 5 42 2461 

224 2 16 1833 518 2 16 1308 

225 4 12 4728 519 6 127 2513 

226 17 7.4 97741 520 29 66 17718 

227 156 51 3767 521 4 37 7025 

228 2 10 4868 522 9 85 12720 

229 4 8.1 6381 523 0.48 5.1 2715 

230 13 13 5795 524 12 21 11085 

231 9 4.6 17305 525 7 50 4412 

232 9 U. 163:22 526 6 34 6967 

233 15 56 1348 527 0.52 .5 765 

234 3 5.7 7367 528 2 16 5598



WO 2019/126113 PCT/US2018/066149 

235 40 12 693 529 12 39 9127 

236 1 0.46 1247 530 2 12 696 

237 15 38 21189 531 57 137 10214 

238 0.81 0.75 1245 532 13 20 16898 

239 2 3 1368 533 8 42 2185 

240 5 4.2 11604 534 9 28 7168 

241 0.53 1.9 1304 536 26 21 11039 

242 8 2.4 25432 537 51 40 27812 

243 10 16 12948 538 33 45 16495 

244 4 0.69 1191 539 64 132 1888 

245 104 19 419 540 19 36 18583 

246 10 16 56 541 2 0.79 5737 

247 8 6.9 116 542 3 1.2 5100 

248 0.76 2.1 2006 543 4 5.1 9488 

249 2 1.2 2333 544 5 12 21036 

250 19 5.1 5856 545 2 3.8 2042 

251 3 3.2 5264 546 4 5.8 3873 

252 2 1.6 1164 547 0.37 0.67 4551 

253 5 4.4 6219 548 4 51 8052 

254 107 16 742 549 6 9.3 2188 

255 19 5.2 157 550 17 13 13589 

256 226 3.2 611 551 2 3.2 3354 

257 0.44 19 760 552 4 3.4 5567 

258 2 9.5 NT 553 4 7.2 32335 

259 4 11 700 554 18 15 5196 

260 2 3.9 5254 555 9 10 7726 

261 4 11 3315 556 6 49 5124 

262 618 66 22904 557 9 3.6 6752 

263 2 4 3623 558 6 117 3715 

239



WO 2019/126113 PCT/US2018/066149 

264 3 19 8173 559 2 9.2 2116 

265 1 2.9 3423 560 1 27 2331 

266 0.31 2.9 1446 561 5 25 4679 

267 0.96 5.5 2004 562 4 28 3706 

268 0.72 5.9 396 563 1268 3125 38208 

269 5 8.3 3668 564 3 7 7309 

270 14 20 888 565 2 21 2553 

271 5 22 29133 566 1 0.6 4447 

272 0.84 2.1 1308 567 2 1.1 26696 

273 28 97 5249 568 0.53 0.76 980 

274 1 27 3876 569 0.32 0.62 4550 

275 0.86 0.23 1271 570 0.93 0.9 3447 

276 0.64 0.9 468 571 0.53 0.33 2315 

277 2 4.4 801 572 0.93 0.31 4958 

278 2 1.5 1415 573 3 2.3 12564 

279 37 73 3127 574 1 0.58 4253 

280 15 111 1163 575 4 1.1 22334 

281 0.38 1.1 4021 576 23 7.4 NT 

282 0.66 1 3804 577 4 4.5 NT 

283 0.95 1.3 2671 578 0.59 0.61 6445 

284 1 085 1821 579 1 073 7412 

285 0.43 0.56 959 580 0.55 0.19 2172 

286 1 0.73 5388 581 1 2 1602 

287 0.7 0.62 2547 582 3 0.56 35651 

288 0.61 0.52 3161 583 0.99 032 31017 

289 9 24 >50000 584 2 3.8 5653 

290 36 177 >50000 585 0.55 29 2813 

291 20 26 >50000 586 13 3.8 43974 

292 22 2.8 34235 587 5 5.7 21263
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293 2 1.1 10053 588 0.4 1.4 1866 

294 4 12 3815 589 2 2.8 5409 

295 6 0.39 5950 590 5 0,5 930 

296 3 6.3 8265 591 8 8.7 1011 

- - - - 592 31 10 1470 
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CLAIMS 

What is claimed is: 

5 1, A compound of Formula (f) 
R, 

AF 

N-oxide,or asaltthereofwherein: 

G Is: 

00H., 

(i)~ OCHj 

(R2)r Rp 

N / 
10 (1i) or N 

R~b R2b R2b R2b R2b R2b R2C 
\-- 

N= 0 0, N 0 
N, N-NN N -N, 

(Iii) R2b R, ~ ~ ~ or 0 R2d; 

(iv) a9-nembered heterocyclic ringselected from: 

HRA H 

NN N 

NN(RR
2) N N 

IR (R2 (R 

2)pR 2)p 

2 42
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N 
N - NHH 

N~ N 

(R2)p (R 2)p (R 2)p (R2)r. H 

NH / (R2)p ----A\ 
NN N (2p(RAP~ /R) 

H N 

(R2 IN 2X IHN 

I N 
NN 

N H N --- O 

0 

7NH 
£ NH 

(R2)p N 0N 

/ (Rip ~ (R2)p  H R) 

N N 
N~ 

-: N N N 

NN 
NH N 

N N'NH 

N\~~~ /N\\N 

(R p(R2)p N (R2)p (R2)P 

~NNH 
N4 N4 

TOP ~~(R2)P RP(O 
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(R 2) R ( 
2;p R2(R2)p 

7-" 7r -k' " 
N/ ' N N NH NH 

NN N. N N 
H HN N 

N 

N 
~3Y NNNN 

N N N 
(R2)p R2'fp(R2(p2 )p 

7 'N H N NH 7NH 

N N 
N N N 

N N' N N 

(R2,) (R2,'p R21P(R2)P 

N N j
AY 1N NN 

N N 4- rN ,N N
N N~N 

HH 

---N (R P HR). oR 

N' N > N/ 
SN N / 

5 N R2),(R24-, 

NR) H HNNI 

:0 N\ N 
/,N 
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HN NN 

N'NNQN 
~N-/ 

N~ N~ 

'R (R 

N" NH N NH R) 

/~N0 NN 
~IJ HN-IZ/   H N ~ 

(R(Rp 

0 N '0 2)p~ 

0 0 7 P, --o 

/- N 0 H0 

I R2)p (R 2)D HR) 2) 

00 

S 0> 

NHN 

N N N 
(R2p (2)  H an (R2)P ( 
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R2)p R2)p N pR 2 ) 

NN (R2)p 

N 

N N 

N Hp N 

(R) 2)p 

HN 0 

(RH' and 0 

Ais: 

5 (i) -(CRxRx)1-3Rj, C1-3 aminoalkyl, -(CRxRx)1-3NRxC(O)RII, 

-(CRxRx)1-2-NRxC(O)(CH2)1-2(piperidinyl), 

-(CRxRx)1-2NRxC(O)O(CH2)1-2(piperidinyl), or -(CRxRx)i-2NRxC(O)(CH2)-2NRR; 

(ii) -CRx12R3, wherein R2 and R13 together with the carbon atom to which they are 

attached form a cyclic group selected from azabicyclo[4.1.1]octanyl, azepanyl, 

10 azetidinyl, C3-cycloalkyl, diazepanyl, diazaspiro[4.5]decanonyl, morpholinyl, 

octahydrocyclopenta~c]pyrroyipiperazinyl, piperidinyl, pyrrolidinyl, or quinuclidinyl, 

each substituted with zero to 4 R12a; or 

(iii) CRx=CRx(piperidinyl); 

Ri is H, Cl, -CN, C1-4 alkyl, C1-3 fluoroalkyl, C1-3 hydroxyalkyl, C1-3 hydroxy-fluoroalky, 

15 -CRy=CH2, C3-6 cycloalkyl, -CH2(C3-6 cycloalkyl), -C(O)O(C1-3 alkyl). or 

tetrahydropyranyl; 

each R2 is independently halo, -CN, -OH, -N02, C1-4 alkyl, C-2 fluoroalkyl, C1-2 

cyanoalkyl, CJ-3 hydroxyalyl, C1-3 aminoalkyl, -O(CH2)1-20H, -(CH2)-40(Cj-4 alkyl), 

C1-3 fluoroalkoxy, -(CH2)1-40(CI-3 alkyl), -O(CH2)- 2 0C(O)(C1-3 alkyl), 
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-O(CH2)1-2NRxRx, -C(O)O(Ci- 3 alkyl), -(CH2)o-2C(O)NRyRy, -C(O)NRx(C-5 

hydroxyalkyl), -C(O)NRx(C2-6 alkoxyalkyl), -C(O)NRx(C3-6 cycloalkyl), -NRyRy, 

-NRy(Ci-3 luoroalkyl), -NRy(C-4 hydroxyalkyl), -NRxCH2(phenvl), -NRxS(O) 2 (C 3-6 

cycloalkyl), -NRxC(O)(C1-3 alkyl), -NRxCH2(cyclopropyl), -S(O)2(C1-3 alkyl), 

5 -(CH2)o-2(C3-6 cycloalkyl'), -(CH2)o-2(phenyl), morpholinyl, dioxothiomorpholinyl, 

dimethyl pyrazolyl, methylpiperidinyl, methylpiperazinyl, amino-oxadiazolyl, 

imidazolyl, triazolyl, or -C(O)(thiazolyl); 

R2a is Ci-6 alkyl, C1-3 fluoroalkyl, C1- hydroxyalkyl, C1-3 aminoalkyl, -(CH2)-40(C-3 

alkyl), C3-6 cycloalkyl, -(CH2)1-3C(O)NRxRx, -CH2(C3-6 cycloalkyl),-CH2(pheny), 

10 tetrahydrofturanyl, tetrahydropyranyl, or phenyl; 

each R2 is independently H, halo, -CN, -NRxRx, C1-6 alkyl, C1-3 fluoroalkyl, C1-3 

hydroxyalkyl, C- fluoroalkoxy, -(CH2)o-2O(Ci-3 alkyl), -(C 2)o-3C(O)NRRx, 

-(C12)--3(C3-6 cycloalkyl), -C(O)O(C1-3 alkyl),-C(O)NRx(Ci-3alkyl),-CRx=CRRor 

-CR:CH(C3-6 cycloalkyl); 

15 R2c is R2a or R2b; 

R2d is R2a or R2; provided that one of R2c and R2d is R2a, and the other of R2e and R2d is R2b; 

each R 5is independently F, Cl, -CN, C-3 alkyl, C1-2 fluoroalkyl, or-OCH3; 

Rii is azetidinyl, azaspiro[3.5]nonanyl, dioxidothiomorpholinyl, 

hexahydropyrrolo[,4-c]pyrrolyl, morpholinyl, piperazinyl, piperidinyl, pyridinyl, or 

20 pyrrolidinyl, each substituted with zero to-3 substituents independently selected from 

halo, -CN, C1-4 alkyl, C1-3 aminoalkyl, -(CH2)1-2(phenyl), -C(O)CH2NRRx, C1-5 

hydroxyalkyl, --(CH2)1-2C(O)NRxR, --(CH2)1-2S(O)2(C1-3 alkyl), -(CH2)1-2S(O)(C1-3 

alkyl), oxetanyl, tetrahydrofuranyi, and tetrahydropyranyl; 

each R12a is independently F, Cl, -OH, C1-6 alkyl, C1-4 fluoroalkyl, C-4 cyanoalkyl, C1-6 

25 hydroxyalkyl, -(CH2)1-2O(C1-3 alkyl), -(CH2)1-2C(O)NRxRx, -(CH2)1-2S(O)2(C1-.  

alkyl), -(CH2)1-2NRxHS(O)2(C1-2 alkyl), -(CH2)i-2NRxRx, C1-3 alkoxy, -NRyRy, 

-NRx(C1-3 fluoroalkyl), -NRx(CH2CH2-O(C1-3 alkyl)), -NRx(CI-2 cyanoalkyl), 
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-NRxCH2NRxRx, -NRx(C1-4 hydroxyalkyl), -NRx(CH2C(O)NRxRx), -NRx(Ci-3 

alkoxy), -NRxCH2CH2S(O)2(Ci-2 alkyl), -NRxC(O)CH3, -NRxC(O)(Ci-2 fluoroalkyl), 

-NRxC(O)CRxRxNRxRx, -NRxC(O)CH-NRyRy, -NRxC(O)CHNRx(Ci-4 hydroxyalkyl), 

-NRx(CH2)1-2C(O)NRxRx, -NRxS(O)2(C1-2 alkyl), -C()(C1-5 alkyl), 

5 -C(O)(CH2)1-30(Ci-2 alkyl), -C(O)CRxRxNRRy, R12b, -CRxRxR12b, -C(O)R12b, 

-CRxRxRiz, -C(O)CRxRxNRxR12b, -C(O)NRxRizb, -NRxC(O)CRxRxR2b, -NRxR2b, 

-NRxCRxRxR12b, -NRxC(O)CRxRxNRxR12b, -NRxC(O)CRxRxNRxCH2R12b, 

-NRxCRxRxC(O)NRxRi2, or -OR12; 

R1 is azetidinyl, C3-6 cycloalkyl, diazabicyclo[2.2.1]heptanyl, dioxoanyl, 

10 dioxidotetrahydrothiopyranyl, dioxidothiomorpholinyl, imidazolyl, morpholinyl, 

octabydrocyclopenta[c]pyrrolyl, octahydropyrrolo[3,4-c]pyrrolyl.  

oxaazaspiro[3.3]heptany, oxetanyl, phenyl, piperazinyl, piperazinonyl, piperidinyl, 

pyridinyl, pyrrolidinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydropyranyl, or triazolyl, 

each substituted with zero to 4 substituents independently selected from F, Cl-(H, 

15 C1-4 alkyl, C1-3 fluoroalkyl, Ci-3 hydroxyalkyl, Ci-3 aminoalkyl, C1-4 alkoxy, 

-(CH 2)1- 2 0(C1- 3 alkyl), -NRxRx, and -C(O)NRxRx; 

R, is H, CI-2 alkyl, or C1-2 fluoroalkyl 

each Rx is independently H or -CH3; 

each Ry is independently F, Cl, -CN, Ci-3 alkyl, C-3 fluoroalkyl, C-3 alkoxy, 

20 -NRxC(O)(C1-3 alkyl), -C(O)NRxRx, C3-6 cycloalkyl, piperidinyl, or morpholinyl; 

n is zero, 1, or 2; and 

p is zero, 1, 2, 3, or 4.  

2. The compound according to claim 1, N-oxide, or a salt thereof, wherein: 

25 A is: 

(i) -(CRxRx)i-2Rt, C1-2 aminoalkyl, -(CRxRx)1-2NRxC(O)Rii, 

-CH.NRxC(O)(CH2)1-2(piperidinyl), -CHiNRxC(O)OCH2(piperidinvl), or 

248



WO 2019/126113 PCT/US2018/066149 

-CH2NRxC(0)(CH-2)J-2NRxR; 

(ii) -CRxR12R13, wherein R2 and Ris together with the carbon atom to which they are 

attached form a cyclic group selected from azabicyclo[4.1.1]octanyl, azepanyl, 

azetidinyl, C3-7 cycloalkyl, diazepanyl, diazaspiro[4.5]decanonyl, morpholinyl, 

octahydrocyclopenta[c]pyrroly,piperazinyl, piperidinyl, pyrrolidinyl, or quinuclidinyl, 

each substituted with zero to 3R12a; or 

(iii) -CR=CRx(piperidinvl); 

Ri is H, Cl, -CN, C-4 alkyl, C1-2 fluoroalkyl, Ci-2 hydroxyalkyl, or -C(0)0(C- 2 alkyl); 

each R2 is independently F, Cl, --- CN, -H01, C--3 alkyl, C1--2 fluoroalkyl., C--2 cyanoalkyl,C1-3 

10 hydroxyalkyl., C--2 aminoalkyl, ---(C1 2 )0--20(Cl--3 alkyl), C3-6 cycloalkyl, -NRxRx, 

---(C12)o-2C(O)NRRx, ---CH2(C3-6 cycloalkyl), -I-C2(phenyl), or phenyl; 

R2a is C1-4 alkyl, C-2 fluoroalkyl, C1-4 hydroxyalkyl, -- (CH2)1--30CH3, C3--6 cycloalkyl, 

-CH2C(O)NRxRx, -CH2(C3-6 cycloalkyl), -CH2(phenyl), tetrahydrofuranyl, or phenyl; 

each R2b is independently H, F, Cl, -CN, -NRxRx, C1-6 alkyl, C1-2 fluoroalkyl, C1-3 

15 hydroxyalkyl, -(CH2)o-20(C1-2 alkyl), -(CH2)-2C(O)NRxRx, -(CH2)1-3(cyciopropyl), 

-C(O)O(C1- 2 alkyl), -C(O)NRx(C1-3 alkyl), -CRx=CH2, or -CH=CH(C3-6 cycloalkyl); 

each R5 is independently F, Cl, -CN, C1.2 alkyl, or -OCH3; 

Ri uis azetidinyl, azaspiro[3.5]nonanyl, dioxidothiomorpholinyl, 

hexahydropyrrolo[3,4---c]pyrrolyl, morpholinyl, piperazinyl, piperidinyl, pyridinyl, or 

20 pyrrolidinyl, each substituted with zero to 3 substituents independently selected from F, 

Cl, -CN, C1-3 alkyl, C1-2 aminoalkyl, -CH2(phenyl), -C()CH2NRxRx, -CH2CRxRx0H, 

-CH2C(0)NRxRx, -CH2CH2S(O)2(C1-3 alkyl), -CH2CH2S(0)(C1-3 alkyl), oxetanyl, 

tetrahydrofuranyl, and tetrahydropyranyl; 

each Riza is independently 01-1, C1-i alkyl, C- fluoroalkyl, 1-'cyanoalkyl, C1--4 

25 hydroxyalkyl, -(CH2)1--2(C-2 alkyl), -CH2C()NRx x,-(C2)1-2S()2(C1-2 alkyl), 

-(C-12)i-2NHS(O)2(C1-2 alkyl), --(CH-2)-NRRCi-2 alkoxy, ---NRyR-., --- NRx(C1-3 

fluoroalkyl), ---NRx(CH2CH-2O(C--2 alkyl)), ---NR(Ci-2 cyanoalkyl), --- NRxCH2NRxR, 
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-NRx(C1-4 hydroxyalkyl), -NRx(CH2C(O)NH2), -NRx(OCH), -NRxCH2CH2S(O)2(C1-2 

alkyl), -NRxC(O)CH3,-NRxC(O)(C-2 fluoroalkyl), -NRC(O)CRRNRR, 

-NRxC(O)CH2NRyRy, -NRxC(O)CH-NRx(C1-4 hydroxyalkyl), -NRxCH2C(O)NRxR, 

-NRxS(O)2CH3, -C(O)(C-5 alkyl), -C(O)CH20(C1-2 alkyl), -C(O)CH 2CH20(C-2 

5 alkyl), -C(O)CH2NRxRx, -C(O)CHRNRyy, R12b, -CRxRxR12n, -C(O)RI2b, 

-CRxRxR12, -C(O)CHNRxR12b, -C(O)NRxR12b, -NRxC(O)CRxRRI2b, -NRxR12b, 

-NRxCRxRxR12), -NRxC(O)CHNRxR12b, -NRxC(O)CH2NRxCH2R12b, 

-NRxCH2C(O)NRxR12, or -OR12b; 

R12 is azetidinyl, C3-6 cycloalkyl, diazabicyclo[2.2.1]heptanyl, dioxolanyl, 

10 dioxidotetrahydrothiopyranyl, dioxidothiomorpholiny1, imidazolyl, morpholinyl, 

octahydrocyclopenta[c]pyrrolyi, octahydropyrrolo[3,4-c]pyrrolyl, 

oxaazaspiro[3.3]heptanyl, oxetanyl, phenyl, piperazinyl, piperazinonyl, piperidinyl, 

pyridinyl, pyrrolidinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydropyranyl, or triazolyl, 

each substituted with zero to 4 substituents independently selected from F, Cl, -OH, 

15 CI-3 alkyl, C1-2 hydroxyalkyl, CI-2 alkoxy, -(CH2)1-20(C-2 alkyl), -NRxRx, and 

-C(O)NRxRx; 

n is zero or 1; and 

p is zero, 1, 2, or 3.  

20 3. The compound according to claim 1, N-oxide, or a salt thereof, wherein: 

Gis: 

R2b R2b 

OCH2  0 

OCN R-4 N/ o 

(iv) a 9-membered heterocyclic ring selected from: 
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N 

N 
N N 

N spNand (R 

A is: 

(i) --CHRxRi, -CHJ2CH-2Rn, -CH42NHI2, -CH2NH-IC(O)Rni, 

-CH2NIC(O)CI-2CH2(piperidinyl), -CH2NIC(O)OCH2(piperidinvl), or 

5 --CH2NC()CH2CH2N(C-3)2; 

(ii) -CHIRu2R13, wherein R12 and R13 together with the carbon atom to which they are 

attached form a cyclic group selected from azabicyclo[4.1.l]octanyl, azepanyl, 

azetidinyl, C3_6cycloalkyl, diazaspiro[4.5]decanonyl, morpholinyl, 

octahydrocyclopenta[c]pyrrolyl, piperidinyl, pyrrolidinyl, or quinuclidinyl, each 

10 substituted with zero to 3 R12a; or 

(iii) -CH=CH(piperidinyl); 

Ri is -CH2CH3 or -CH(CH3)2; 

each R2 is independently -CH3or -OCH; 

R2a is -CH3; 

15 each R2b is independently H or -CH3; 

Ri is azetidinyl, azaspiro[3.5]nonanyl, dioxidothiomorpholinyl, 

hexahydropyrrolo[3,4---c]pyrrolyl, morpholinyl, piperazinyl, piperidinyl, or pyrrolidinyl, 

each substituted with zero to 2 substituents independently selected from F,-CH3, 

-CH(ICH3), -CH2CN. -CH(phenyl),-C(O)C 2N(C)2,-C2C(CH3)2OH, 

20 ---C12C(())N(C-3)2, -(H2CH(2S(O)CL13,--2--S(O)C-3, oxetanyl, and 

tetrahydropyranyl; 

each R2a is independently -OH, -CH3, -CH2CH2CH3, -CH(CH3)2, -CH2CH(CH3)2, -CF3, 

-CH2CH2CH2CF3, -CH2CN, -CH2C(CH3)2OH, -CH2CH2OCH3, -CH2C(O)NH(CH), 

-CH2C(O)N(CH3)2, -CH2C(O)NH2, -CH2CH2S(O)2CH3, -CH2CH2NHS(O)2CH3, 

25 -CH2NRxRx, -CH2CH2NH(CH3), -OCH3, -NRxRx, -N(CH)(CH2CH3), 
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-N(CH3)(CH(CH3)2), -NRx(CH2CHF2) -NH(CH2CF3), -N(CH3)(CH2CH2CF3) 

-N(CH3)(CH2CH2OCH3), -NH(CH2CN), -N(CH3)CH2N(CH3)2, 

-NH(CH2C(CH3)20H), -NH(CH2C(O)NH2), -N(CH3)(OCH3), 

-NRxCH2CH2S(O) 2CH 3, -NHC(O)CH3, -NHC(O)CH2CF3, -NHC(O)CHRxNH(CH3), 

5 -NRxC(O)CH2N(CH13)2, -NHC(O)CH2N(CH3)(CH2CH3), -NHC(O)CH2N(CH2CH)2, 

-NHC(O)CH2NH(CH2C(CH3)2H), -NHCH2C(O)NRx(CH3). -NIIS(O)2CH-, 

-C(O)C(CH3)3, -C(O)CH(CH2CH3)2, -C(O)CH2OCH3, -C(O)CH2CH2OCH, 

-C(O)CH2NH(CH3), -C(O)CH2N(CH3)2, -C(O)CH(CH3)NH(CH3), 

-C(O)CH2N(CH3)(CH2CH3), -C(O)CH2N(CH2CH3)2, R12b, -CH2R1tb, -C(O)R12b, 

10 -C(O)CH2R12b, -C(O)CH2N}IHR12, -C(O)NRxR12b, -NRxC(O)CH2R12i, -NRxRi2, 

-NRxCH2Ri2, -NHC(O)CH2NRxR12b, -NHC(O)CH2NRxCH2R1t, 

-NHCH2C(O)NHR12b, or -ORi2b; 

R12b is azetidinyl, cyclopropyl, diazabicyclo[2.2.1I]heptanyl, dioxolanyl, 

dioxidotetrahy drothiopyraivl, dioxidothiomorpholinyl, imidazolyl, morpholinyl, 

15 octahydrocyclopenta[c]pyrrolyl, octahydropyrrolo[3,4-c]pyrrolyl, 

oxaazaspiro[3.3]heptanyl, oxetanyl, phenyl, piperazinyl, piperazinonyl, piperidinyl, 

pyridinyl, pyrrolidinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydropyranyl, or triazolyl, 

each substituted with zero to 4 substituents independently selected from F. -OH--, -CH13, 

-CH-I(CH3)2. -C-120H-, -OCH3, -CH2C-120CH3, ---NRR, and ---C(O)NI-2; 

20 n is zero; and 

p is zero, 1, 2, or 3.  

4. The compound according to claim 1, N-oxide, or a salt thereof, wherein A is -CRxR12R3; 

and wherein R12 and R13 together with the carbon atom to which they are attached form a 

25 cyclic group selected from azabicyclo[4.I.I]octanyl, azepanyl, azetidinyl. C3 _2 cycloalkyl, 

diazepanyl, diazaspiro[4.5]decanonyl, morpholinyl, octahyidrocyclopenta[c]pyrrolyl, 

piperazinyl, piperidinyl, pyrrolidiny, or quinuclidinyl, each substituted with zero to3 R12a.  
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5. The compound according to claim 4 or a salt thereof, wherein R12 and R together with 

the carbon atom to which they are attached form a cyclic group selected from azetidinyl, 

cyclopropyl, cyclobutyl, cyclohexyl, morpholinyl, octahydrocyclopenta[c]pyrrolyl, or 

piperidinyl, each substituted with zero to 3 R12a.  

6. The compound according to claim 1, N-oxide, or a salt thereof, wherein A is 

-(CRxRx)1-2RC1-2aminoalkyl, -(CRRX)i-2NRC(O)Rn, 

-CHNRxC(O))(CH2)1-2(pipeidinyl),-CH2NRxC(O)OCH2(piperidinyl), or 

-CH2NRxC (O)(CH _2)i1-2NRxRx.  

10 

7. The compound according to claim 1, N-oxide, or a salt thereof, wherein A is 

-(CRxRx)i--2Rn1 

8. The compound according to claim 1, N-oxide, or a salt thereof, wherein said compound is: 

15 4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-iH-indol-5-yl) 

cyclohexanamine (1-2); 4-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-y)-I H[

indol-5-yl)cvclohexan-I-amine (3); 4-(3-isopropyl-2-(8-methvl-[1,2,4]triazolo[1,5-a]pyridin

6-yl)-1--indol-5-yl)cvclohexan-1-amine (4); 4-(2-(2,6-dimethylipyridin-4-yl)-3-isopropyl

IH-indol-5-yl)cyclohexan-1-amine (5); N-isopropyl-4-(3-isopropyl-2-(8-methoxy

20 [1,2.4]triazolo[1.5-a]pyridin-6-yl)-1H-indol-5-yi)-N-methylcyclohexanamine (6-7); N

cyclopropyl-4-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-y)-H-indol-5-i)

N-methylcyclohexan-1-amine (8); N-cyclopropyl-4-(3-isopropyl-2-(8-methyl

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1-1-indol-5-yl)-N-methyilcyclohexan-1-amine (9); N

cyclopropyl-4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-indol-5

25 yl)cyclohexan-1-amine (10-11); N-cyclopropyl-4-(3-isopropyl-2-(8-methoxy

[1,2,4]triazolo[1,5-a]pyridin-6-yi)-1H-indol-5-yl)-N-methylcyclohexan-I-amine (12-13); N

cyclopropyl-4-(2-(7,8-dimethyi-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1HF-indol-5

yl)cyclohexan-1-amine (14, 17); N-cclopropyl-4-(3-isopropyl-2-(8-methyl

[1,2.4]triazolo[1.5-a]pyridin-6-yi)-IH-indol-5-yl)cyclohexan-1-amine (15-16); 6-(5-(4-(3,3
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difluoroazetidin-1-yl)cyclohexyl)-3-isopropyl-IH-indol-2-yi)-8-methoxy-[1,2,4]triazolo[1,5

a]pyridine (19-20); 1-(4-(3-isopropyl-2-(8-methoxy-[,2,4]triazolo[1,5-a]pyridin-6-yl)-1H

indol-5-yl)cyclohexyl)azetidin-3-oI (20, 22); 6-(5-(14-(3-fluoroazetidin-1-yl)cyclohexyl)-3

isopropyl-iH-indol-2-yl)-8-methoxy-[I,2,4]triazolo[1,5-a]pyridine (21, 23); 6-(5-(4-(3,3

5 difluoroazetidin-I-y[)cyclohexyl)-3-isopropyl-1Fl-indol-2-yl)-7,8-dimethyl

[1,2,4]triazolo[1,5-a]pyridine (24-25); (1-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6

yl)-3 -isopropyl-1H-indol-5-yl)cvclohexyl)azetidine-3,3-diyl)dimethanol (26-27); (R)-1-(4

(3-isopropyl-2-(8-methoxy-[I,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl)cyclohexyl)

N,N-di methylpyrrolidin-3-amine (28, 30); (S)-I-(4-(3I-isopropyl-2-(8-methoxy

10 [1,2,4]triazolo[1,5-a]pyridin-6-yI)-1--indol-5-y)cyclohexy)pyrrolidine-2-caiboxamide (29, 

31); (S)-I-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-iH-indol-5

yi)cyclohexyl)-N,N-dimethylpyrrolidin-3-amine (32-33); 6-(5-(4-(3,3-difluoropiperidin-i

yl)cyclohexyl)-3-isopropyl-IH-indol-2-yl)-8-methoxy-[I,2,4]triazolo[1,5-a]pyridine (34-35); 

2-(2.6-dimethylpyridin- 4 -yl)-3-isopropyl-5-(4-(4-methlvpiperazin-1-yl)cvclohexyl)-1H

15 indole (36-37); 6-(3-isopropyl-5-(4-(4-(2-methoxvethvl)piperazin-i-yi)cvclohexyl)-IH

indol-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (38-39); (2R,6S)-4-(4-(3-isopropyl-2

(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-y')-IH-indol-5-yl)cyclohexyl)-2,6

dimethylmorpholine (40); 4-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6

yl)-111-indol-5-vl)cyclohexy)-2,6-dimethylmorpholine (41); 4-(3-isopropyl-2-(8-methoxv

20 [1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl)-N-(i-methyleyclopropyl)cyclohexan-1

amine (42-43); N-(4-,3-isopropyI-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-y)-1 - -indol

5-yl)cyclohexyl)-3-methyloxetan-3-amine (44-45); N-(4-(3-isopropyl-2-(8-methyl

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-indol-5-l)cyclohexyl)-3-nethlvoxetan-3-amine (46

47); N-(4-(2-(7,8-dimethvl-[I,2,4]triazolo[1,5-a]pyridin-6-vl)-3-isopropyl-IH-indol-5

25 yl)cyclohexyl)-3-methyloxetan-3-amine (48); 4-(2-(2,6-dinethylipyridin-4-yl)-3-isopropyl

1H-indol-5-yI)-N-(4-methoxybenzl)cyclohexan-1-amine (49-50); 4-(2-(2,6

dimethylpyridin-4-yl)-3-isopropyl-iH-indol-5-yl)-N-methylcyclohexan-1-amine (51-52); 4

(2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-1H-indol-5-yI)-N,N-dimethylcyclohexai-1-amine 

(53); 4-(4-(2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-IH-indol-5-yl)cyclohexyl)morpholine 
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(54-55); 4-(3-isopropyl-2-(8-methyl-[1.2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl)-N

methylcyclohexan-1-amine (56, 58); N-(4-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5

a]pyridin-6-yl)-IH-indol-5-yl)cyclohexyl)oxetan-3-amine (57, 59); N-(4-(2-(2,6

dimethylpyridin-4-yl)-3-isopropyl-IH-indol-5-yl)cyclohexyl)oxetan-3-amine (60-61); N

5 ethyl-4-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-fH-indol-5-y)-N

methylcyclohexan--amine (62-63); N-(4-(3-isopropyl-2-(8-methox-[I,2,4]triazolo[l1,5

a]pyridin-6-yl)-1H-indol-5-VI)cyclohexyl)oxetan-3-amine (64, 90); N-ethyl-4-(3-isopropyl-2

(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl)-N-methylcyclohexan--amine 

(65-66); N-(2,2-difluoroethyl)-4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6

10 yl)-1H-indol-5-yl)cyclohexan-1-amine (67-68); 4-(4-(3-isopropyl-2-(8-methoxy

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl)cyclohexyl)morpholine (69,76); 6-(5-(4

(azetidin-I-yl)cyclohexyl)-3-isopropyl-1H-indol-2-vl)-8-methoxv-[1,2,4]triazolo[1,5

a]pyridine (70, 77);4-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-iH

indol-5-yI)cvclohexyl)piperazin-2-one (71, 78); 4-(3-isopropyl-2-(8-methoxy

15 [L,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-indol-5-yl)-N-(2-methoxyethyl)-N-methyIcyclohexan

1-amine (72, 79); 6-(4-(3-isopropyl-2-(8-inethoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H

indol-5-yl)cyclohexyl)-2-oxa-6-azaspiro[3.3]heptane (73, 80); N-(2,2-difluoroethyl)-4-(3

isopropyl-2-(8-methoxv-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-vl)-N

methylcyclohexan-1-amine (74-75, 81); 4-(3-isopropyl-2-(8-methoxy-[I,2,4]triazolo[I,5

20 a]pyridin-6-yl)-IH-indol-5-yl)-N-methyl-N-(3,3,3-trifluoropropyl)cyclohexan-I-amine (82); 

N-(4-(2-(7,8-dimethvl-[I,2,4]triazolo[1,5-a]pyridin-6-vl)-3-isopropyl-1H-indol-5

yl)cyclohexyl)oxetan-3-amine (85-86); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6

yl)-3-isopropyl-1H-indol-5-yl)-N-ethyl-N-methylcyclohexan-1-amine (87-88); 4-(2-(7,8

dimethyl-[I,2,4]triazolo[L,5-a]pyridin-6-yl)-3-isopropyl-iH-indol-5-yl)-N

25 methylicyclohexan--amine (89-90); 4-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6

yl)-3-isopropyl-lH-indol-5-yl)cyclohexyl)morpholine (92-93); 4-(2-(7,8-dimethyl

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-IH-indol-5-yl)-N-(2-methoxyethyl)-N

methylcyclohexan-I-amine (94); 6-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3

isopropyl-iH-indol-5-yl)cyclohexyl)-2-oxa-6-azaspiro[3.3]heptane (95); 6-(4-(3-isopropyl-2
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(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-vl)-1IH-indol-5-vl)cyclohexyl')-2-oxa-6

azaspiro[3.3]heptane (96); N-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6

yl)-lH-indol-5-yl)cyclohexvl)-N,(-dimethylihydroxylamine (99-100); 1-((4-(3-isopropyl- 2

(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-iH-indol-5-yl)cyclohexyl)amino)-2

5 methylpropan-2-ol (101); 4-(4-(3-isopropy-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyri din-6-yI)

IH-indol-5-yl)cyclohexyl)morpholine (102-103); 1-((4-(3-isopropyl-2-(8-methyl

[1,2.4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl)cyclohexyl)amino)-2-methylpropan-2-o 

(104); 4-(2-(7,8-dimethvl-[I,2,4]triazolo[1,5-a]pyridin-6-y)-3-isopropyl-1H-indol-5-yl)

N,N-dimnethley cclohexan-1-amine (105, 111); 1-((4-(2-(7!,8-dimethyvl-[11,2',4]triazolo[1,5

10 a]pyridin-6-yl)-3-isopropyl-1-1-indol-5-vl)cyclohexyl)amino)-2-methlipropan-2-ol (106, 

112); 2-((4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-iH-inidol-5

yl)cyclohexyl)amino)acetamide (107, 109); 4-(3-isopropyl-2-(8-methoxy-[1,2,4]tiazolo[1,5

a]pyridin-6-yl)-iH-inidol-5-yl)-N-(2,2,2-trifluoroethyl)cyclohexan-1-amine (108, 110); 6-(4

(2-(7,8-dimethyl-[1,2.4]triazolo[1,5-a]pyridin-6-yI)-3-isopropyl-IH-indol-5-yl)cvclohexyl)

15 2-oxa-6-azaspiro[3.3]heptane (113); 4-(2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-IH-indol-5

yl)-N,N-dimethylcyclohexan-I-amine (114); N-(4-(3-isopropyl-2-(8-methoxy

[1,2,4]triazolo[1,5-a]pyridin-6-yI)- IH-indol-5-yl)cyclohexyl)acetamide (I15-116); N-(4-(3

isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5

yl)cyciohexyl)methanesulfonamide (117); 3,3,3-trifluoro-N-(4-(3-isopropyl-2-(8-methoxy

20 [1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl)cyclohexyl)propanamide (118); 2

(dimethylamino)-N-(4-(2-(2,6-dimethvlpyridin-4-yl)-3-isopropyl-11-indol-5

yl)cyclohexyl)acetamide (119-120); 2-(dimethylamino)-N-(4-(3-isopropyl-2-(8-methyl

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-indol-5-yl)cyclohexyl)acetamide (121-122): N-(4-(2

(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-indol-5-vl)cyclohexyl)-2

25 (dimethylamino)acetamide (123-124); 2-(diethylamino)-N-(4-(2-(7,8-dimethyl

[1,2,4]triazolo[1,5-a]pyridin-6-yi)-3-isopropyl-IH-indol-5-vl)cvclohexyl)acetamide (125

126); 2-(dimethylamino)-N-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)

1H-indol-5-yl)cyclohexyil)acetamide (127); N-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5

a]pyridin-6-yl)-3-isopropyl-IH-indol-5-yl) cyclohexyl)-2-(methylamino)acetamide (128); N
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(4-(2-(2,6-dimethylpyridin-4-l)-3-isopropyl-IH-indol-5-yl)cyclohexyl)-2

(methylamino)acetamide (129-130);(S)-N-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin

6-yl)-3-isopropyl-1H-indol-5-yl)cyclohexyl)-2-(methvlamino)propanamide (131); 2

(ethyl(methyl)amino)-N-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo [1,5-a]pyridin-6-yl)

5 1H-indol-5-vl)cyclohexyl)acetamide (132); N-(4-(3-isopropyl-2-(8-methoxy

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-indol-5-yl)cyclohexyl)-2-(pyrrolidin-1-l)acetamide 

(133); 2-(3,3-bis(hvdroxymethyl)azetidin-1-yl)-N-(4-(3-isopropyl-2-(8-nethoxy

[1,2,4]triazolo[1,5-a]pyridin-6-yI)- IH-indol-5-yl)cyclohexyl)acetamide (134); N-(4-(3

isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-indol-5-vl)cyclohexyl)-2-((3

10 methyloxetan-3-ylamino)acetamide (135); 2-(((2,2-dimethyl-1,3-dioxolan-4

yl)methyi)amino)-N-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yi)-IH

indol-5-yl)cyclohexyl)acetanide (136); N-(4-(3-isopropyl-2-(8-methoxv-[1,2,4]triazolo[1,5

a]pyridin-6-yl)-iH-indol-5-yl)cyclohexyl)-2-(oxetan-3-ylamino)acetamide (137, 139); N-(4

(3-isopropyl-2-(8-rnethoxy-[1,2,4]triazolo[1,5-a]pyridin-6-y)-1H-indol-5-yl)cvclohexyl)-2

15 (2-oxa-6-azaspiro[3.3]heptan-6-yl)acetamide (138); 2-((2-hydroxy-2-methylpropyl)amino)

N-(4-(3-isopropyl-2-(8-methoxy-[1,,4]triazolo[1,5-a]pyridin-6-yl)-1H-indol-5

yi)cyclohexyl)acetamide (140); N-(4-(3-isopropyl-2-(8-methoxy-[I,2,4]triazolo[i,5

a]pyridin-6-yl)-iH-indol-5-yl)cyclohexyl)-2-morpholinoacetamide (141-142); 2

(cyclopropyl(methyl)amino)-N-(4-(3-isopropyI-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin

20 6 -yl)-iH-indol-5-yl)cyclohexyl)acetamide (143); 2-(1,1-dioxidothiomorpholino)-N-(4-(3

isopropyl-2-(8-nethoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IfH-indol-5

yl)cyclohexyl)acetamide (144); 4-(3-isopropyl-2-(8-methoxy-[I,2,4]triazolo[1,5-a]pyridin-6

yl)-iH-indol-5-yl)-N-nethyley clohexanamine (145-146); 2-(dinethylamino)-N-(4-(3

isopropyl-2-(8-methoxv-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-H-indol-5-l)cyclohexyl)-N

25 methylacetamide (147); 2-(dimethylamino)-N-(4-(3-isopropyl-2-(8-methyl

[1,2,4]triazolo[1,5-a]pyridi-6-yl)-IH-indol-5-vl)cvclohexyl)-N-methylacetamide (148-149); 

4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl)-N-methvl-N

(2-(methlvsulfonyl)ethyl)cyciohexananine (150); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[I,5

a]pyridin-6-yl)-3-isopropyl-IH-indol-5-yl)-N-methyl-N-(2
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(methylsulfonyl)ethyl)cyclohexan-I-amine (151); 4-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5

a]pyridin-6-yl)-3-isopropyl-IH-indol-5-yl)-N-(2-methoxyethyl)-N-methylcyclohexanamine 

(152-153); 2-(dimethylanino)-N-(4-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a] 

pyridin-6-yl)-IH-indol-5-yl)-1-methylcyclohexyl)acetamide (154); N-(4-(3-isopropyl-2-(8

5 methoxy-[1 2,4]triazolo[1,5-a]pyridin-6-vl)-11-indol-5-yl)-I-methylcyclohexyl)-2

(methylamino)acetamide (155); (4-(3-isopropyl-2-(8-methvl-[I,2,4]triazolo[1,5-a]pyridin-6

yl)- 1 H-indol-5-yl)cyclohexyl)(4-methylpiperazin-1-l)methanone (156-157); 4-(3-isopropyl

2-(8-methyi-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-11H-indol-5-yl)-N-(1-isopropylpiperidin-4

yl)cyclohexane-1-carboxamide (158); (4-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1.5

10 a]pyridin-6-yl)-I1-indol-5-vl)cyciohexyl)(piperidin-1-yi)methanone (159-160); (4-(3

isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-iH-indol-5

yi)cyclohexyl)(norpholino)methanone (161); 2-((4-(3-isopropyl-2-(8-nethyl

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-vl)cyclohexyl)amino)-N-methylacetamide 

(162-163); 2-((4-(3-isopropyl-2-(8-methoxv-[1,2,4]tiazolo[1,5-a]pyridin-6-yl)-IH-indol-5

15 yl)cyclohexyl)amino)-N-(oxetan-3-vl)acetamide (164-165); 2-((4-(3-isopropyl-2-(8

methoxy-[1,2,4]triazolo[I.5-a]pyridin-6-yi)-IH-indol-5-yl)cyclohexyI)anino)-N

methylacetamide (166-167); 6-(3-isopropyl-5-(4-methoxycyclohexyl)-1H-indol-2-vl)-8

methvl-[1,2,4]triazolo[1,5-a] pyridine (168); 4-(2-(2,6-dimethylpyridin-4-yl)-3-isopropyl

11-indol-5-vl)cyclohexanone (169-170); 4-(2-(2,6-dinethylpyridin-4-yl)-3-isopropyl-I-

20 indol-5-yl)cyclohexanol (171-172); 4-(3-isopropyl-2-(2-methylpyridin-4-yl)-iH-indol-5

yl)cyclohexan-1-ol (173-174); 4-(2-(2,6-dimethylpyidin-4-vl)-3-isopropyl-11-indol-5-yl)-I

(trifluoro methyl)cvclohexanol (175);1-(4-(2-(2,6-dimethypyridin-4-y)-3-isopropyl-1H

indol-5-yi)cvclohexyl)-NN-dimethylnethanamine (176); 2-((4-(3-isopropyl-2-(8-methyl

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-indol-5-yl)cyclohexyl)(methyl)amino)-N,N

25 dimethylacetanide (177-178); 2-((4-(2-(2,6-dimethvlpyridin-4-yl)-3-isopropyl-1-H-indol-5

yl)cyclohexyl) amino)-N-methylacetamide (179-180); 6-(3-isopropyl-5-(piperidin-3-yl)-1H

indol-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a] pyridine (181); 6-(3-isopropyl-5-(piperidin-3

yl)-111-indol-2-vl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (182-183); 3-isopropyl-2-(2

methylpyridin-4-yl)-5-(piperidin-3-yl)-1H-indole (184-185); 2-(2,6-dimethylpyridin-4-yl)-3
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isopropyl-5-(piperidin-3-yl)-1H-indole (186-187); 6-(3-isopropyl-5-(piperidin-3-yl)-IH

indol-2-.yl)-5-methyl-[1,2,4]triazolo[1,5-a]pyridine (188); 6-(3-isopropyl-5-(piperidin-3-yl)

1 H-indoi-2-yl)-7,8-dimethyIyl-[1,2,4]triazolo[1,5-a]pyri dinev (189-190); 2-(dimethylarnino)-1

(3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1 H-indol-5-yl)piperidin-1

5 vl)ethan-I-one(192); 1-(3-(2-(7,8-ditnetyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl

IH-indol-5-yl)piperi din-I-yl)-2-(dimethylamino)ethan-I-one (193); (3-(3-isopropyl-2-(8

rnethoxy-[1,2,4]triazolo[I.5-a]pyridin-6-yi)-IH-indol-5-yl)pipetidin-i-yl)(1-methylpiperidin

4-yl)methanone (194); 1-(3-(2-(3,4-dimethoxyphenvl)-3-isopropyl-IH-indol-5-vl)piperidin

I-yl)-2-(dirnethilanino)ethan-1-one (195); 1-(3-(2-(2,6-dimethiylpyridin-4-yl)-3-isopropyl

10 1HJ-indo-5-yl)piperi din--yl)-2-rmorpholinoethan-I-one (196-197); (3-(2-(2,6

dimethylpyridin-4-yl)-3-isopropyl-iH-indol-5-yl)piperidin-l-yl)(2,2,3,3

tetramethylcyclopropyl)methanone (198, 200); (3-(2-(2,6-dimethylpyridin-4-yl)-3-isopropyl

IH-indol-5-vl)piperidin-1-yl)(i-methylcyclopropyl)methanone (199, 201-202); (3-(2-(2,6

dimethylpyridin-4-yl)-3-isopropyl-1I-indol-5-yl)piperidin-1-yl)( 3 -rnethlvoxetan-3

15 yl)methanone (203-204); 1-(3-(2-(2,6-dimethyIpyridin-4-yl)-3-isopropyl-1 H-indo-5

yl)piperidin-I-yl)-2-methoxyethan-I-one (205, 207-208); 1-(3-(2-(2,6-dimethylpyridin-4-yl)

3-isopropyl-1H-indol-5-yl)piperidin-1-v)-2-ethylbutan-I-one (206, 209); 1-(3-(2-(2,6

dimethylpyridin-4-yl)-3-isopropyl-iH-indol-5-yl)piperindi-1-yl)-2,2-dimethylpropan-1-one 

(210); 1-(3-(3-isopropyl-2-(8-inethoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-H-indol-5-yl) 

20 piperidin-I-yl)-2-(methylamino)ethan-1-one (211); 1-(3-(3-isopropyl-2-(8-methoxy

[1,2,4]triazolo[1,5-a]pyridin-6-yIl)-1 H-indol-5-yl)piperidin-1-yl)-2-(methvlamino)ethan-1

one (212); 1-(3-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-IH-indol-5

yl)piperidin-I-yl)-2-(methylamino)ethan-I-one (213-214); azetidin-3-yl(3-(2-(2,6

dimethylpyridin-4-yl)-3-isopropyl-1H-indol-5-yl)piperidin-I-vI)methanone (215);(2S)-1-(3

25 (2-(2,6-dim ethylpyridin-4-yi)-3-isopropyl-I1I-indol-5-y)piperidin-1-yl)-2

(methylamino)propan-1-one (216, 219); (2R)-1-(3-(2-(2,6-dimethylpyridin-4-vl)-3

isopropyl-iH-indol-5-yI)piperidin-I-vl)-2-(methylamino)propan-I-one (217, 221); ((S)

azetidin-2-yl)(3-(2-(2,6-dimethylpyridin-4-yl)-3-isopropy1-11-indol-5-vl)piperidin-I

yl)methanone (218, 220); 2-(3-(3-isopropyl-2-(8-methox-[I,2,4]triazolo[1,5-a]pyridin-6-yl)
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IH-indol-5-yl) piperidin-1-yI)-N,N-dimethylacetamide (222); 2-(3-(3-isopropyl-2-(8

methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl)piperidin-I-yl)-N

methylacetamide (223, 228); 2-(3-(3-isopropyl-2-(8-nethoxy-[I,2,4]triazolo[1,5-a]pyridin-6

yl)-iH-indol-5-yl)piperidin-1-yl)-N,N-dimethylacetamide (224); 2-(3-(3-isopropyl-2-(8

5 methoxy-[I,?,4]triazolo[1,5-a]pyridin-6-vl)-I1H-indol-5-yl)piperi din-1-yl)acetamide (225, 

229, 234); 2-(3-(2-7,8-dimethyl-[I,2,4]triazolo[1,5-a]pyridin-6-y)-3-isopropyl-iH-indol-5

yl)piperidin-1-yi)-N,N-dimethylacetamide (226, 230); 23-(34(23.4-dimethoxy phenvl)-3

isopropyl-IH-indol-5-vl)piperidin-I-yl)-N,N-dimethylacetamide (227); 2-(3-(2-(7,8

dimethyl-[1,2,4]tiazolo[I,5-a]pyridin-6-yl)-3-isopropyl-1H-indol-5-vl)pipeiidin-I-yl)-N

10 methylacetamide (231-232); 2-(3-(2-(2,6-dinethylpyridin-4-vl)-3-isopropyl1-1H-indo-5

yl)piperidin-1-yl)-N,N-dimethylacetamide (233, 235); 6-(3-isopropyl-5-(1

isopiopylpiperidin-3-vl)-1H-indol-2-yl)-8-nethoxy-[,2,4]triazolo[1,5-a]pyridine (236); 6

(3-isopropyl-5-(I-(oxetan-3-yl)piperidin-3-yl)-iH-indol-2-yl)-8-methoxy-[1,2,4]triazolo[1,5

a]pyridine (237, 240, 242-243); 6-(3-isopropyl-5-(i-methylpiperidin-3-yi)-1H-indol-2-yi)-8

15 methoxy-[I,2,4]triazolo[1,5-a]pyridine (238, 241); 6-(3-isopropyl-5-(I-isopropylpiperidin-3

yl)- 1H-indol-2-yl)-8-nethoxy-[1,2,4]triazolo[1,5-a]pyridine (239); 6-(3-isopropyl-5-(1

(tetrahvdro-2H-pyran-4-yl)piperidin-3-yl)-iH-indol-2-y)-8-methoxy-[1,2,4]triazolo[1,5

a]pyridine (244); 2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-5-(I'-isopropyl-[I,4'-bipiperidin]

3-yl)-1-indole (245); 2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-5-(I-((2-methyl-1

20 imidazol-4-yl)methyl)piperidin-3-yl)-IH-indole (246-247); 1-(3-(3-isopropyl-2-(8-methoxy

[1,2,4]triazolo[1,5-a]pyridi-6-yl)-1 H-indol-5-yl)piperidin-1-yl)-2-methylpropan-2-oI (248); 

6-(3-isopropyl-5-(1-(tetrahydro-2H-pyran-4-yl)piperidin-3-yl)-iH-indol-2-yl)-8-methoxy

[1,2,4]triazolo[1,5-a]pyridine (249); 1-(3-(2-(7,8-dimethyl-[1,2,4]triazolo[,5-a]pyridin-6

yl)-3-isopropyl-IH-indol-5-yl)piperidin-I-yl)-2-methylpropan-2-ol (250); 6-(3-isopropyl-5

25 (1-(2-methoxyethyl)piperidin-3-yl)-1H-indol-2-yl)-8-nethoxy-[1,2,4] triazolo[1,5-a]pyridine 

(251); 6-(3-isopropyl-5-(-(2-methoxvethyl)piperidin-3-yl)-IH-indol-2-yI)-8-methoxy

[1,2,4]triazolo[1,5-a]pyridine (252); 6-(3-isopropyl-5-(-(2-(methylsulfonyl)ethyl)piperidin

3-yl)-lIH-indol-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (253); 2-(3-(2-(3,4

dimethoxyphenyl)-3-isopropyl-IH-indol-5-yl)piperidin-1-yl)-N-methylethanamine (254); 2

260



WO 2019/126113 PCT/US2018/066149 

(3-(3-isopropyI-2-(2-methvlpyridin-4-yl)-I H-indol-5-y)piperidin-1-vl)-N-methylethan-I

amine (255-256); 6-(5-(azetidin-3-yl)-3-isopropyl-iH-indol-2-yl)-8-methyli-[1,2,4]triazolo 

[I,5-a]pyridine (257); 6-(5-(azetidin-3-yl)-3-isopropyl-1H-1-indol-2-vl)-8-methoxv

[1,2,4]triazolo[1,5-a]pyridine (258); 5-(azetidin-3-yl)-2-(2,6-dimethylpyridin-4-yl)-3

5 isopropyl-1H-indole (259); 2-(3-(3-isopropyl-2-(8-methlv-[1,2,4]triazolo[1,5-a]pyridin-6-yl)

IH-indol-5-yl)azetidin-I-yl)-N-methylacetamide (260); 2-(3-(3-isopropyl-2-(8-methyl

[1,2.4]triazolo[1.5-a]pyridin-6-yl)-IH-indol-5-yl)azetidin-1-yl)-N,N-dimethylacetamide 

(261); 2-(3-(3-isopropyl-2-(8-methoxv-[I,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-indol-5

yl)azetidin-I-vl)-N,N-dimethvlacetamide (262); 2-(3-(3-isopropyl-2-(8-nethoxy

10 [1.2,4]triazolo[1,5-a]pyridin-6-yl)-I1-1-indol-5-yl)azetidin-I-yl)-N-methylacetamide (263); 6

(3-isopropyl-5-(1-(2-(methylsulfonyl)ethyl)azetidin-3-yl)-iH-indol-2-yl)-8-methyl

[1,2,4]triazolo[1,5-a]pyridine (264); 6-(3-isopropyl-5-(1-(2-(methylsulfonyl)ethlv)azetidin-3

yl)-IH-indol-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (265); 2-(dimethylamino)-1-(3

(3-isopropyl-2-(8-rnethlv-[1,2,4]triazolo[1,5-a] pyridin-6-yi)-1H-indol-5-yl)azetidin-1

15 yl)ethan-l-one(266); 1-(3-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-y)-H

indol-5-yl)azetidin-I-vl)-2-(methylamino)ethan-I-one (267); 1-(3-(3-isopropyl-2-(8

methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl)azetidin-1-yl)-2

(methylamino)ethan-1-one (268); 6-(5-(I-(2,2-dimethyltetrahydro-2H-pyran-4-yl)azetidin-3

yl)-3-isopropyl-11-1-indol-2-yl)-8-methyl-[1,2,4]triazolo[1,5-a]pyridine (269); 4-(3-(2-(2,6

20 dimethylpyridin-4-yl)-3-isopropyl-IH-indol-5-yl)azetidin-I-yl)tetrahydro-2H-thiopyran 1,1

dioxide (270); 6-(3-isopropyl-5-(1-(oxetan-3-yl)azetidin-3-yl)-l H-indol-2-yl)-8-methvl

[1,2,4]triazolo[1,5-a]pyridine (271); 6-(3-isopropyl-5-(I-isopropylazetidin-3-yl)-iH-indol-2

yl)-8-methoxv-[1.2,4]triazolo[1,5-a]pyridine (272); 6-(3-isopropyl-5-(1-methylazetidin-3-yl)

IH-indol-2-yl)-8-methoxy-[I,2,4]triazolo[1,5-a]pyridine (273); 6-(3-isopropyl-5-(I-(oxetan

25 3-yl)azetidin-3-yl)-1H-indoi- 2 -yl)-8-methoxy-[,2,4]triazolo[1,5-a]pyridine (274); N

isopropyl-3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl')-N

methylcyclopentan-I-amine (275 to 278); 1-(3-(2-(3,4-dimethoxyphenyl)-3-isopropyl-IH

indol-5-yl)-7-azabicyclo[4.1II]octan-7-yl)-2-(dimethylamino)ethanone(279); 1-(3-(2-(3,4

dimethoxyphenyl)-3-isopropyl-IH-indol-5-yl)-7-azabicyclo[4.1.1]octan-7-yl)-2
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(dimethylamino)ethanone (280); 2-(3-isopropyl-2-(8-methl-[1,2,4]triazolo[1,5-a]pyridin-6

yl)-IH-indol-5-yl)morpholine (281); 2-(3-isopropyl-2-(8-methyl-[I,2,4]triazolo[1,5

a]pyridin-6-yl)-iH-indol-5-yl)morpholine(282-283);2-(3-isopropyl-2-(8-methoxy

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-iH-indol-5-yl)morpholine (284-285); 2-(2-(7,8-dimethyl

5 [1,2,4]triazolo[1,5-a]pyridin-6-vl)-3-isopropyl-11-1-indol-5-yl)morpholine (286-288); 2-(3

isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yI)-4-(oxetan-3

yl)rnorpholine (289); 2-(3-isopropyl-2-(8-methyl-[I,,4]triazolo[1,5-a]pyidin-6-yl 

indol-5-yl)-4-(oxetan-3-yl)morpholine (290); 2-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5

a]pyridin-6-yl)-11-indol-5-yl)-4-((3-methyloxetan-3-vl)rnethyl)rnorpholine (291-292); 2-(3

10 isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IfI-indol-5-yl)-4

methylmorpholine (293, 296-297); 4-isopropyl-2-(3-isopropyl-2-(8-methyl

[1,2,4]triazolo[1,5-a]pyridin-6-yi)-1H-iidol-5-yl)morpholine (294-295,298); 2-(3-isopropyl

2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl)-4-methylmorpholine (297); 2

(3-isopropyl-2-(8-rnethoxy-[1,2,4]triazolo[l,5-a]pyridin-6-y)-1H-indol-5-yl)-4

15 methylmorpholine (299, 301); 4-isopropyl-2-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5

a]pyridin-6-yl)-1H-indol-5-yl)norpholine (300, 302); 2-(2-(2,6-dinethvlpyridin-4-yl)-3

isopropyl-i1H-indol-5-l)-4-isopropylmorpholine (303, 305); 2-(2-(2,6-dimethylpyridin-4-yl)

3-isopropyl-IH-indol-5-yl)-4-(oxetan-3-yl)morpholine (304); 2-(2-(3-isopropyl-2-(8-methyl

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1--indol-5-yl)tnorpholino)-N,N-dimethylacetainide (306); 

20 2-(2-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5

yl)morpholino)-N-methylacetamide (307, 317); 2-(2-(3-isopropyl-2-(8-inethyl

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-iH-indol-5-yl)morpholino)-N,N-dimethylacetamide (308, 

316); 2-(2-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1HF-indol-5

yl)morpholino)-N,N-dimethylacetamide (309, 314); 2-(2-(3-isopropyl-2-(8-methoxy

25 1,2.4]triazolo[1,5-a]pyridin-6-yl)-1 H-indol-5-yl)morpholino)-N-methylacetarnide (310, 

315); 2-(2-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-iH-indol-5

yl)morpholino)-N-methylacetamide (311, 313); 2-(2-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5

a]pyridin-6-yl)-3-isopropyl-1-1-indol-5-l)mnorpholinio)-N,N-dimnethylacetamide (312, 321); 

2-(2-(3-isopropyl-2-(8-methvl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5
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yl)morpholino)acetamide (318); 2-(2-(2-7,8-dimethyl-[I,2,4]triazolo[1,5-a]pyridin-6-y)-3

isopropyl-iH-indol-5-yl)morpholino)acetamide (319-320); 2-(2-(2-(2,6-dimethylpyridin-4

yI)-3-isopropyl-1H-indol-5-yl)morpholino)-N,N-dimethylacetamide (322, 326); 2-(2-(2-(2,6

dimethylpyridin-4-yl)-3-isopropyl-IH-indol-5-yl)morpholino)-N-methylacetamide 

5 (323,325); 2-(2--(2-(2,6-dimethylpyridin-4-vl)-3-isopropyl-111-indo-5

yl)morpholino)acetamide (324, 327); 2-(dimethylamino)-I-(2-(3-isopropyl-2-(8-methyl

[1,2,4]triazolo[1,5-a] pyridin-6-vl)-iH-indol-5-y)morpholino)ethanone (328); 1-(2-(2-(7,8

dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-IH-indol-5-y)morpholino)-2

(dimethylamino)ethan-1-one (329-330); 2-(dimethylamino)-I-(2-(3-isopropyl-2-(8-methyl

10 [1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-indol-5-yl)tnorpholino)ethan-1-one (331);2

(dimethylamino)-I-(2-(3-isopropyl-2-(8-methoxy-[I,2,4]triazolo[1,5-a]pyridin-6-yl)-IH

indol-5-yl)morpholiino)ethan-l-one (332, 334); 2-(diethylamino)-1-(2-(3-isopropyl-2-(8

methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl)morpholino)ethan-I-one (333); 2

(dimethylamino)-I-(2-(2-(2,6-dimethylpyridin-4-yi)-3-isopropyl-IH-indol-5

15 yl)morpholino)ethan-i-one (335-336); 1-(2-(3-isopropyl-2-(8-methyl-[I,2,4]triazolo[1,5

a]pyridin-6-yl)-1H-indol-5-yl)norholino)-2-(methiylamino)ethanone (337); 1-(2-(3

isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-vl)morpholino)-2

(methylamino)ethan-i-one (338); -(2-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5

a]pyridin-6-yl)-I-1-indol-5-yl)morpholino)-2-(methylaino)ethan-1-one (339, 342);1-(2-(2

20 (7,8-dimethyl-[i,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-iH-indol-5-yl)morpholino)-2

(methylamino)ethan-1-one (340-341); 2-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5

a]pyridin-6-yl)-IH-indol-5-yl)-4-(2-(methylsulfonyl)ethyl)morpholine (343); 2-(3-isopropyl

2-(8-methvl-[1,2,4]triazolo[,5-a]pyridin-6-yl)-I1H-indol-5-yl)-4-(2

(methylsulfonyl)ethyl)morpholine (344); 2-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5

25 a]pyridin-6-yl)-1H-indol-5-vl)-4-(2-methoxvethyl)morpholine (345); 2-(2-(7,8-dimethyl

[1,2,4]triazolo[1,5-a]pyridin-6-yi)-3-isopropyl-IH-indol-5-yl)-4-(2

(methylsulfonyl)ethyl)morpholine (346-347); 2-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5

a]pyridin-6-yl)-li--indol-5-yl)-4-(2-methoxyethyl)morpholine (348-350); 2-(2-(2,6

dimethylpyridin-4-yl)-3-isopropyl-1H-indol-5-yl)-4-(2-(methylsulfonyl)ethyl)morpholine 
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(351, 353); 2-(2-(2,6-dimethylpyridin-4-y)-3-isopropyl-I H-indol-5-yl)-4-(2

methoxyethyl)morpholine (352, 354); 1-(2-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5

a]pyridin-6-yl)-iH-indol-5-yl)morpholiino)-2-nethylpropan-2-ol (355); 1-(2-(3-isopropyl-2

(8-methyl-[i,2,4]triazolo[1,5-a]pyridin-6-yl)-I1H-indol-5-yl)morpholino)-2-methylpropan-2

5 ol (356); 1-(2-(2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-I fI-indol-5-y)rmorpholino)-2

methylpropan-2-ol (357-358); 2-(ethyl(methl)amino)-1-(2-(3-isopropyl-2-(8-methoxy

[1,2.4]triazolo [1,5-a]pyridi-6-l)-iH-indol-5-y)morpholino)ethanone (359); 2-(1,1

dioxidothiomorpholino)-I-(2-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)

1H-indol-5-iy)morpholino)ethan-I-one (360); 1-(2-(3-isopropyl-2-(8-methoxv

10 [1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-indol-5-yl)tnorpholino)-2-((3-methyloxetan-3

yl)amino)ethan-I-one (361); 3-(2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-IH-indol-5

yl)quinuclidine (362-363); 3-(3-isopropyl-2-(8-nethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)

IH-indol-5-vl)quinuclidine (364-365); 8-(2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-1H

indol-5-yl)-1,3-diazaspiro[4.5]decane-2,4-dione (366); 2-(3-isopropyl-2-(8-nethy

15 [1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl)-5,5-dimethylmorpholine (367); 2-(3

isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1i-indol-5-yl)-5,5

dimethylmorpholine (368-369); 2-(2-(7,8-dimethyl-[I,2,4]triazolo[1,5-a]pyridin-6-yl)-3

isopropyl-IH-indol-5-yl)-5,5-dimethylmorpholine (370-371); 2-(dimethylamino)-1-(2-(3

isopropy1-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-I fI-indol-5-yi)-5,5

20 dimethylmorpholino)ethanone (372-373); 2-(dimethylamino)-1-(2-(3-isopropyl-2-(8

methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-indol-5-yl)-5,5-dinethylmorpholino)ethan-1

one (374); 2-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl)

4,5,5-trimethylrnorpholine (375-376); 2-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5

a]pyridin-6-yI)-iH-indol-5-vl)-4,5,5-trimethylmorpholine (377); 2-(3-isopropyl-2-(8

25 rnethoxy-[1,2,4]triazolo[1.5-a]pyridin-6-yl)-IH-indol-s-yl)-5,5-dimethyl-4-(oxetan-3

yl)morpholine (378); 2-(2-(3-isopropyl-2-(8-methvl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H

indol-5-yl)-5,5-dimethvlmorpholino)-N,N-dimethylacetamide (379-380); 2-(3-sopropyl-2

(8-methyl-[1,2,4]triazolo[1,5-a.]pyridin-6-yl)-1 Hi-indol-5-yl)-5,5-dimethyl-4-(2

(methylsulfonyl)ethyl)morpholine (381, 384); 2-(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5
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a]pyridin-6-yi)-iH-indol-5-vl)-4-(2-methoxyethvl)-5,5-dimethylmorpholine (382-382); 1-(2

(3-isopropyl-2-(8-methyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-indol-5-yl)-5,5

dimethlvmorpholino)-2-methylpropan-2-ol (385); 2-(2-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5

a]pyridin-6-yl)-3-isopropyl-IH-indol-5-yl)-5,5-dimethylmorpholino)-N,N

5 dimethylacetamide (386-387); 2-(-(2-(7,8-dimethyl-[1,2,4]tiazolo[1,5-a]pyridin-6-y)-3

isopropyl-IH-indol-5-yl)-5,5-dimethylmorpholino)-N-methylacetamide (388-389); 2-(3,4

dimethoxyphenyI)-3-ethyl-5-{[5-(propan-2-yl)-octahydropyrrolo[3,4-c]pyrrol-2-yl]methyl}

1H-indole (390); 2-(3,4-dimethoxypheny)-3-ethyl-5-((hexahydropyrrolo[3,4-c]pyrrol-2(1H)

yl)methyl)-1H-indole (391); 2-(3,4-dimethoxyphenyl)-3-ethyl-5-{[5-(propan-2-y)

10 octahydropyrrolo [3,4-c]pyrrol-2-yl]methyl}-I1-indole (392); 2-(2,6-dimethvlpyridin-4-yl)

5-[2-(morpholin-4-yl)ethyl]-3-(propan-2-yl)-I1H-indole (393); [3-ethyl-2-(2-methylpyridin-4

yl)-lH-indol-5-yl]methanamine (394); 3-(dimethvlamino)-N-{[3-ethyl-2-(2-methylpyridin-4

yl)-1H-indol-5-yl]methylIpropanamilde (395); 5-[(I-benzlpyrrolidin-2-yl)methyl]-2-{8

methyl-[1,2,4]triazolo[I,5-a]pyridin-6-yi}-3-(propan-2-yl)-11-1-indole (396-397); 2-{8

15 methyI-[1,2,4]triazolo[1,5-a]pyridin-6-yI}-3-(propan-2-yl)-5-[(pyrrolidin-2-yl) methyl]-11H

indole (398); 5-[(azetidin-3-vl)methyl]-2-{7,8-dimethlv-[1,2,4]triazolo[1,5-a]pyridin-6-yl}

3-(propan-2-yi)-H-indole (399); 2-{3-[(2-{7,8-dimethyl-[I,2,4]triazolo[1,5-a]pyridin-6-yl}

3-(propan-2-yI)-I1H-indol-5-yl)methyl]azetidin-I-yl}-N,N-dimethylacetamide (400); 4-(2-(2

(2,6-dimethylpyridin-4-yl)-3-isopropyl-1H-indol-5-yl)ethyl)thiomorpholine 1,1-dioxide 

20 (401); 5-(5-(2-(II-dioxidothiomorpholino)ethyl)-3-isopropyl-iH-indol-2-yl)-1,3

dimethylpyridin-2(1H)-one (402); 5-(3-isopropyl-5-(2-morpholinoethyl)-1H-indol-2-yl)-1,3

dimethylpyridin-2(1H)-one (403); 5-(5-(2-(3,3-difluoropiperidin-1-yl)ethyl)-3-isopropyl-1H

indol-2-yl)-1,3-dimethylpyridin-2(11)-one (404); 5-(3-isopropyl-S-(2-(pyirolidin-

yl)ethyl')-1H-indol-2-yi)-1,3-dimethylpyridin-2(11)-one (405); 5-(5-(2-(3-fluoropiperidin-1

25 yl)ethyl)-3-isopropyl-1H-indol-2-vl)-1,3-dimethylpyridin-2(111)-one (406); 5-(5-(2-(4

fluoropiperidin-I-yl')ethyl)-3-isopropyl-11H-indol-2-yl)-1,3-dimethylpyridin-2(lH)-one (407); 

(S)-5-(5-(2-(3-fluoropyrrolidin-1-yl)ethyl)-3-isopropyl-1H-indol-2-yl)-1,3-dimethylpyridin

2(11)-one (408); 5-(3-isopropyl-5-(2-(piperidin-1-vl)ethyl)-I11-indol-2-yl)-1,3

dimethylpyridin-2(1H)-one (409); (R)-5-(5-(2-(3-fluoropyrrolidin-1-yl)ethyl)-3-isopropyl
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IH-indol-2-vl)-1,3-dimethvlpyridin-2(IH)-one (410); 4-(2-(3-isopropyl-2-(8-methoxy

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-indol-5-yl)ethyl)morpholine (411); 6-(3-isopropyl-5

(2-(piperi din-I-yl)ethyl)- IH-indoi-2-yI)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (412); 6

(3-isopropyl-5-(2-(4-methylpiperazin-1-yl)ethyl)-iH-indol-2-yl)-8-methoxy

5 [1,2,4]triazolo[1,5-a]pyridine (413); 6-(3-isopropyl-5-(2-(pyrrolidin-1-yl)ethyl)-1 H-indol-2

yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (414); 5-(5-((I-(dimethylglycvl)azetidin-3

yl)rnethyl)-3-isopropyl-1H-indol-2-yl)-1,3,4-trimethylpyridin-2(11)-one (415); 5-(3

isopropyl-5-((I-(tetrahvdro-2H-pyran-4-vl)azetidin-3-vl)methyl)-IH-indo-2-y)-1,3,4

trimnethlvpyridin-2(11-1)-one (416); 5-(5-(azetidin-3-ylniethyl)-3-isopropyl-1H-indol-2-yi)

10 1,3,4-trinethylpyridin-2(11-1)-one (417); 5-(3-isopropyl-5-((i-(2

(methylsulfonyl)ethyl)azetidin-3-yl)methyl)-i1H-indol-2-yl)-1,3,4-trimethylpyridin-2(IH)

one (418); 2-(3,4-dimethoxyphenyil)-3-ethlv-5-(pyrrolidi-2-ymethyl)-1--indole (419); 3

ethyl-2-(2-methylpyridin-4-yl)-5-(pyrrolidin-2-ylmethyl)-1H-indole (420); 4-(3-isopropyl-5

(2-(piperidin-4-yl)ethl)-11--indol-2-yl)-1H-pyrazolo[3,4-b]pyridine (421); (E)-4-(3

15 isopropyl-5-(2-(piperidin-4-yl)vinyl)-I1H-indol-2-vl)-IH-pyrazolo[3,4-b]pyridine (422); 4-(3

isopropyl-5-(1-(piperidin-4-yl)ethyl)-i1--indol-2-yl)-iH-pyrazolo[3,4-b]pyridine (423); 4-(3

isopropyl-5-(piperidin-4-ylmethyl)-1H-indol-2-yl)-IH-pyrazolo[3,4-b]pyridine (424); 6-(3

isopropyl-5-((1-(tetrahydro-2H-pyran-4-yl)pyrrolidin-2-yl)methyl)-IH-indol-2-yl)-8-methyl

[1,2,4]triazolo[1,5-a]pyridine (425); 2-(2-((3-isopropyl-2-(8-inethyl-[1,2,4]triazolo[1,5

20 a]pyridin-6-yl)-iH-indol-5-yl)methyl)pyrrolidin-1-yl)-N,N-dimethylacetamide (426); 6-(3

isopropyl-5-((1-(oxetan-3-yl)pyrrolidin-2-l)nethyl)-1 H-indol-2-yl)-7,8-dinethyl

[1,2,4]triazolo[4,3-a]pyridine (427); 6-(3-isopropyl-5-((1-(2

(methylsulfonvl)ethyl)pyrrolidin-2-vl)methyl)-IH-indol-2-yl)-7.8-dimethyl

[1,2,4]triazolo[4,3-a]pyridine (428); 6-(3-isopropyl-5-(I-(tetrahydro-2H-pyran-4

25 yl)pyirolidin-2-yl)nethyl)-1-1-indol-2-yl)-7,8-dimethyl-[1,2,4]triazolo[4,3-a]pyridine (429); 

6-(5-(azetidin-3-vlmethyi)-3-isopropyl-IH-indol-2-y)-8-methoxy-[1,2,4]triazolo[1,5

a]pyridine (430); 6-(3-isopropyl-5-((I-(2-(methylsulfonyl)ethyli)azetidin-3-yl)methyl)-IH

indol-2-yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine(431);2-(3-((3-isopropyl-2-(8-nethoxv

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl)methyl)azetidin-I-yl)acetonitrile (432); 6
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(3-isopropyl-5-((1-isopropylazetidin-3-yl)methyl)-IH-indol-2-yl)-8-methoxy

[1,2,4]triazolo[1,5-a]pyridine (433); 2-(dimethylamino)-1-(3-((3-isopropyl-2-(8-methoxy

[1,2,4]tiazolo[1,5-a]pyridin-6-y)-I H-indol-5-y)methyl)azetidin-I-yl)ethan-1-one (434); 6

(3-isopropyl-5-((1-isopropylazetidin-3-yl)methyl)-IH-indol-2-yl)-7,8-dimethyl

5 [1,2,4]triazolo[1,5-a]pyridine (435); 1-(3-((2-(7,8-dimethyli-[I,2,4]triazolo[1,5-a]pyridin-6

yl)-3-isopropyl-IH-indol-5-yl)methyl)azetidin-1-yI)-2-(dimethylamino)ethan-1-one (436); 6

(3-isopropyl-5-((1-(2-(methlisulfonyl)ethlv)azetidin-3-yl)methyi)-1H-indol-2-y)-7,8

dimethyl-[1,2,4]triazolo[1,5-a]pyridine (437); 6-(3-isopropyl-5-(2-(I-methylazetidin-3

yl)ethyl)- 1H-indol-2-y)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (438); 2-(dinethylamino)

10 1-(3-(2-(3-isopropyi-2-(8-methoxv-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-[1H-indol-5

yl)ethyl)azetidin-I-yl)ethan-I-one (439); 6-(5-(2-(azetidin-3-yl)ethyli)-3-isopropyl-iH-indol

2-yl)-8-methoxy-[,2,4]triazolo[1,5-a]pyridine (440); 1-(3-(2-(3-isopropyl-2-(8-methoxy

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl)ethyl)azetidin-I-yl)-2-methylpropan-2-ol 

(441); 4-(3-isopropyl-5-((4-nethylpiperazin-1-yl)rnethyl)-IH-indol-2-yl)-1H-pyrazolo[3,4

15 b]pyridine (442); 4-(3-isopropyl-5-(piperidin-1-ylmethyl)-IH-indol-2-yl)-IH-pyrazolo[3,4

b]pyidine (443); N-((3-ethyl-2-(2-methylpyridin-4-yl)-1H-indol-5-yl)nethlv)-3-(piperidin

4-yl)propanamide (444); N-((3-ethyl-2-(2-methylpyridin-4-y)-H-indol-5

yl)methyl)pyrrolidine-3-carboxamide (445); N-((3-ethyl-2-(2-methylpyridin-4-yl)-IH-indol

5-yI)methyl)-I-methylpiperidine-4-carboxatnide (446); N-((3-ethyl-2-(2-methvlpyridin-4-yl)

20 1H-indol-5-yl)methyl)-7-azaspiro[3.5]nonane-2-carboxamide (447); N-((3-ethyl-2-(2

methvlpyridin-4-yl)-IH-indol-5-yl)nethyl)-4-methylpiperazine-I-carboxanide (448); 

piperidin-4-ylmethyl ((3-ethyl-2-(2-methylpyridin-4-yl)-IH-indol-5-yl)methyl)carbamate 

(449); 4-(2-(3,4-dimethoxvphenyl)-3-isopropyl-1H-indol-5-vi)cy clohexan-1-amine (450); 4

(2-(3,4-dimethoxyphenyl)-3-isopropyl-IH-indol-5-l)cyclohexan-1-ol (451-452); (1R,2S)-2

25 (3-isopropyl-2-(2-nethylpyridin-4-yl)-I1H-indol-5-yi)-N-(octahydrocyclopenta[c]pyrrol-4

yl)cvclopropane-I-carboxamide (453, 457); (2,5-diazabicyclo[2.2.1]heptan-2-yl)((1R,2S)-2

(3-isopropyl-2-(2-methylpyridin-4-yl)-iH-indol-5-yl)cyclopropyl)methanone (454); 

(hexahvdropyrrolo[3,4-c]pyrrol-2(I1H)-yl)((IR,2S)-2-(3-isopropyl-2-(2-methvlpvridin-4-yI)

IH-indol-5-yl)cyclopropyl)methanone (455); (1R,2S)-2-(3-isopropyl-2-(2-methylpyridin-4
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yl)-1H-indol-5-yl)-N-(piperidin-4-yI)cvclopropane-1-carboxamide (456); (1R,2R)-2-(3

isopropyl-2-(2-methylpyridin-4-yl)-1H-indol-5-yl)-N-(1-isopropylpiperidin-4

yl)cyclopropane-1-carboxamide (458); (1R,2R)-2-(3-isopropyl-2-(2-methylpyridin-4-l)-1-

indol-5-yl)-N-methyl-N-(quinuclidin-2-yl)cyclopropane-I-carboxamide (459, 463); (IR,2R)

5 2-(3-isopropyI-2-(2-methyIpyridin-4-yh)-IH-indol-5-y)-N-(quinuclidin-2-yI)cycopropane-1

carboxamide (460-461); (IR,2R)-2-(3-isopropyl-2-(2-methylpyridin-4-l)-1H-indol-5-yl)-N

rnethyl-N-(piperdin-4-y)cyclopropane--carboxamide (462); 3-isopropyl-2-(2

methylpyridin-4-yl)-5-((IR,2R)-2-(pyrrolidi-1-yimethy)cyclopropyl)-iH-indole (464); 5

(5-(4-(4,4-difluoropiperidin-1-y)cyclohexyl)-3-isopropyl-111-indol-2-yl)-I,3

10 ditnethylpyridin-2(l H)-one (465-466); 5-(5-(4-(3,3-difluoropiperidin-I-vl)cycohexyl)-3

isopropyl-1H-indol-2-yl)-1,3-dimethylpyridin-2(1H)-one (467-468); 5-cyclohexyl-2-(2,6

dimethylipyridin-4-yl)-3-isopropyl--1H-indole (469); 5-(5-cyclohexyl-3-isopropyl-I H-indol-2

yl)-1,3-dimethylpyridin-2(1H)-one (470); 2-(dimethylamino)-N-(4-(3-isopropyl-2-(1,4,5

trincthvl-6-oxo-1,6-dihy dropyridin-3-yi)-1H-indol-5-yl)cvclohexyl)acetarnide (471-472); 2

15 ((4-(3-isopropyl-2-(1,4,5-trimethyl-6-oxo-1,6-dihydropyridin-3-yl)-lH-indol-5

yl)cyclohexvl)amino)-NN-dimethylacetarnide (473, 479-480); 5-(3-isopropyl-5-(4-(oxetan

3-ylamino)cyclohexyl)-1H-indol-2-yl)-1,3,4-trimethylpyridin-2(1H)-one (474, 477-478); 5

(5-(4-(dimethylamino)cyclohexyl)-3-isopropyl-1H-indol-2-yl)-1,3,4-trimethylpyridin-2(11H)

one (475-476); 5-(3-isopropyl-5-(1-(tetrahydro-2H-pyran-4-yl)azetidin-3-yl)- l-indol-2-yl)

20 1,3,4-trimethylpyridin-2(1H)-one (481); 5-(3-isopropyl-5-(1-isopropylazetidin-3-yl)-H

indol-2-yl)-1,3,4-trinethylpyridin-2(L H)-one (482); 5-(3-isopropyl-5-(1-(2

(methylsulfonyl)ethyl)azetidin-3-yl)-i1H-indol-2-yl)-1,3,4-trimethylpyridin-2(1H)-one (483); 

5-(5-(1-(dimethylglycyl)azetidin-3-yl)-3-isopropyl-H-indol-2-y)-1,3,4-trimethylpyridin

2(1H)-one (484); 5-(3-isopropyl-5-(1-(oxetan-3-vl)azetidin-3-y)-H-indol-2-vl)-1,3,4

25 trimethylpyridin-2(11)-one (485); 5-(5-(azetidin-3-vl)-3-isopropyl-1H-indol-2-yl)-1,3,4

trimethylpyridin-2(11H)-one (486); 5-(3-isopropyl-5-(1-(2-methoxyethyl)azetidin-3-yl)-1H

indol-2-yl)-1,3,4-trimethylpyridin-2(1H)-one (487); 5-(3-isopropyl-5-(I-propylazetidin-3-yl)

11-indol-2-yl)-1,3,4-trimethypyridin-2(1-1)-one (488); 2-(3-(3-isopropyl-2-(1,4,5-tritnethyl

6-oxo-1,6-dihydropyridin-3-yl)-I1H-indol-5-yl)azetidin-1-yl)-N,N-dimethylacetamide (489); 
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2-(dimethylamino)-N-(3-(3-isopropyl-2-(1,4,5-trimethyl-6-oxo-1,6-dihydropyridin-3-y)-I H

indol-5-yl)cyclobutyl)acetamide (490-491); 5-(5-(3-aminocyclobutyl)-3-isopropyl-1H-indol

2-yl)-1,3,4-trimethylpyridin-2(I l)-one (492-493); 5-(3-isopropyl-5-(3-((2

(methylsulfonyl)ethyl)amino)cyclobutyl)-IH-indol-2-yl)-1,3,4-trimethylpyridin-2(1H)-one 

5 (494-495);5-(3-isopropyl-5-(3-(oxetan-3-vlatnino)cyclobutyl)-iH-indol-2-vl)-1,3,4

trimethylpyridin-2(1H)-one (496); 4-(4-(2-(2,6-dimethylpyridin-4-vl)-3-isopropyl-IH-indol

5-yl)cyclohexyl)morpholine (497-498); 3-chloro-5-(3-isopropyl-5-(-((tetrahydrofuran-3

yl)methyl)azetidin-3-vl)-1H-indol-2-vI)-1,4-dimethvlpyridin-2(1H)-one (499); 3-chloro-5-(3

isopropyl-5-(I-propylazetidin-3-vl)-1H-indol-2-yl)-1,4-dimethiylpyridin-2(111)-one (500); 4

10 (5-(azepan-4-yl)-3-isopropyl-11-1-indol-2-yl)-11-pyrazolo[3,4-b]pyidine (501); 4-(3

isopropyl-5-(4-(piperidin-4-yloxy)cyclohexyl)-I1H-indol-2-yl)-1H-pyrazolo[3,4-b]pyridine 

(502); 3-isopropyl-2-(2-nethyipyridin-4-yi)-5-(4-(piperidin-4-vloxy)celohexyl)-11-indole 

(503); 4-(3-isopropyl-5-(4-(pyridin-4-yloxy)cyclohexyl)-iH-indol-2-yl)-iH-pyrazolo[3,4

b]pyridine (504-505); 6-(3-isopropyl--(octahydrocyclopeta[c]pyrrol-5-vl)-111-indol-2-yl)

15 7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridine (506); 2-(5-(2-(7,8-dimethvl-[1,2,4]triazolo[1,5

a]pyridin-6-yl)-3-isopropyl-1Hl-indol-5-yi)hexahydrocy clopenta[c]pyrrol-2(lI)-yl)-N,N

dimethylacetamide (507); 6-(3-isopropyl-5-(octahydrocyclopenta[c]pyrrol-5-yl)- H-indo-2

yl)-8-methoxy-[1,2,4]triazolo[1,5-a]pyridine (508); 2-(5-(3-isopropyl-2-(8-methoxv

[1,2,4]triazolo[1,5-a]pyidin-6-vl)-11-indol-5-yl)hexahydrocvclopenta[c]pyrrol-2(1l)-yl)

20 N,N-dimethylacetamide (509); 2-(5-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl')-3

isopiopyl-1H-indol-5-vl)hexahvdrocyclopenta[c]pyrrol-2(HI-f)-yl)-N-methylacetamide (510); 

2-(5-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)--isopropyl-H-indol-5

yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)acetanide (511); 2-(5-(2-(7,8-dimethyl

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-indol-5-yl)hexahydrocyclopenta[c]pyrrol

25 2(1H)-yl)acetonitrile (512); 6-(3-isopropyl-5-(2-(oxetan-3-yl)octahydrocyclopenta[c]pyrrol

5-yl)-IH-indol-2-yl')-8-methoxy-[i,2,4]triazolo[1,5-a]pyridine (513); 6-(3-isopropyl-5-(2-(2

(methylsulfonyl)ethyl)octahydrocyclopenta[c]pyrrol-5-yl)-1H-indol-2-yl)-7,8-dimethyl

[1,2',4]triazolo[1,5-a]pyr-idine (514); 4-(2-(17,8-di methylI- [1,2,4]triazol o[4,3 -a] pyri din -6-yl)-3 

isopropyl-1H-indol-5-yl)cyclohexan-I-amine (515-516); 2-((4-(2-(7,8-dimethyl
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[1,2,4]triazolo[4,3-a]pyridin-6-yl)-3-isopropyl-1H-indo-5-yl)cyclohexyl)amino)-N,N

dimethylacetamide (517-518); 6-(3-isopropyl-5-(octahydrocyclopenta[c]pyrrol-5-yl)-iH

indol-2-yl)-7,8-dimethyl-[I,2,4]triazolo[4,3-a]pyridine (519); 2-(5-(2-(7,8-dimethyl

[1,2,4]triazolo[4,3-a]pyridin-6-yl)-3-isopropyl-IH-indol-5-yl)hexahy drocyclopenta[c]pyrrol

5 2(11)-yl)-N,N-dimethvlacetainide (520); 1-(5-(2-(7,8-dimethyl-[1,2,4]triazolo[4,3-a]pyridin

6-yl)-3-isopropyl-1H-indol-5-vl)hexahvdrocvclopenta[c]pyrrol-2(1H)-yl)-2

(dimethylamino)ethan-I-one (521); 6-(3-isopropyl-5-(2-(oxetan-3

yl)octahydrocyclopenta[c]pyrrol-5-yl)-1H-indol-2-vl)-7,8-dimethvl-[I,2,4]triazolo[4,3

a]pyridine (522); N-(4-(2-(7,8-dimethyl-[1,2,4]triazolo[4,3-a]pyridin-6-yl)-3-isopropyl-lH

10 indol-5-yl)cvclohexyl)oxetan-3-amine (523-524);4-(2-(78-dimethyl-[1,2,4]triazolo[4,3

a]pyridin-6-yl)-3-isopropyl-iH-indol-5-yl)-N-methvlcyclohexan--amine (525, 530); N-(4

(2-(7,8-dimethvl-[I,2,4]triazolo[4,3-a]pyridin-6-yl)-3-isopropyl-1H-indol-5-yl)cyclohexyl)

N-methyloxetan-3-amine (526, 528); 4-(2-(7,8-dimethyl-[,2,4]triazolo[4,3-a]pyridin-6-yl)

3-isopropyl-1H-indol-5-yl)-N.N-dimethyleyclohexan-i-amine (527, 529); 6-(5-(azetidin-3

15 yl)-3-isopropyl-IH-indol-2-yl)-7,8-dimethyl-[I,2,4]triazolo[4,3-a]pyridine (531); 6-(3

isopropyl-5-(1-(2-(methylsulfonvl)ethyl)azetidin-3-yl)-I11-indol- 2 -yl)-7,8-dimethyl

[1,2,4]triazolo[4,3-a]pyridine (532); 6-(3-isopropyl-5-(1-methylazetidin-3-yl)-iH-indol-2

yl)-7 ,8-dimethyl-[I,2,4]triazolo[4,3-a]pyrildine (533); 6-(3-isopropyl-5-(-isopropylazetidin

3 -yl)-li--indol-2-yl)-7,8-dimethyl-[1,2,4]triazolo[4,3-a]pyridine (534); 6-(3-isopropyl-5-(

20 (tetrahydro-2H-pyran-4-yl)azetidin-3-yl)-iH-indol-2-yl)-7,8-dimethyl-[1,2,4]triazolo[4,3

a]pyridine (535); 6-(3-isopropyl-5-(1-((3-methvloxetan-3-l)nethyl)azetidin-3-y)-1H-indol

2 -yl)- 7,8-dimethyl-[1,2,4]triazolo[4,3-a]pyridine (536); 6-(3-isopropyl-5-(i-((i-methyl-iH

1,2,4-triazol-3-vl)methyl)azetidin-3-yl)-1H-indol-2-yl)-7.8-dimethyl-[1,2,4]triazolo[4.3

a]pyridine (537); 6-(3-isopropyl-5-(I-(tetrahydrofuran-3-yl)azetidin-3-vl)-IH-indol-2-yl)

25 7,8-dimethyl-[1,2,4]triazolo[4,3-a]pyridine (538); -(3-(2-(7,8-dimethyl-[1,2,4]triazolo[4,3

a]pyridin-6-yl)-3-isopropyl-1H-indol-5-y)azetidin-1-yi)-N,N-dimethylacetamide (539); 6-(3

isopropyl-5-(I-(oxetan-3-yl)azetidin-3-yl)-iH-indol-2-yl)-7,8-dimethyl-[1,2,4]triazolo[4,3

a]pyridine (540); 3-(2-(7,8-dimethlv-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H

indol-5-yl)cyclobutan-i-amine (541); 6-(3-isopropyl-5-(1-(2-(methylsulfonyil)ethvl)azetidin
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3-yl)-iH-indol-2-yl)-7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridine (543); 6-(3-isopropyl-5-(1

(oxetan-3-yl)azetidin-3-yl)-iH-indol-2-yl)-7,8-dimethyl-[I,2,4]triazolo[1,5-a]pyridine (544); 

6-(5-(azetidin-3-yl)-3-isopropyl-11-indol-2-l)-7,8-ditnethyl-[1,2,4]triazolo[1,5-a]pyridine 

(545); 6-(3-isopropyl-5-(I-propylazetidin-3-yl)-iH-indol-2-yl)-7,8-dimethyl

5 [1,2,4]triazolo[4,3-a]pyridine (546); 6-(3-isopropyl-5-(1-methlvazetidin-3-yl)-111-indol-2

yl)-7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridine (547); 2-(3-(2-(7,8-dimethyl

[1,2.4]triazolo[1.5-a]pyridin-6-yl)-3-isopropyl-1H-indol-5-yl)azetidi-1-yl)acetamide (548); 

6-(5-1-isobutylazetidin-3-yl)-3-isopropyl-1H-indol-2-yl)-7,8-dimethyl-[1,2,4]triazolo[4,3

a]pyridine (549); 6-(3-isopropyl-5-(-(2-methoxyethy1)azetidin-3-yl)-1HI-indol-2-y)-7,8

10 dinethyl-[1,2,4]triazolo[4,3-a]pyridine (550); 6-(5-(i-((1H-1,2,3-triazol-4

yl)methyl)azetidin-3-yl)-3-isopropyl-iH-indol-2-yl)-7,8-dimethyl-[1,2,4]triazolo[1,5

a]pyridine (551); 2-(3-(2-(7,8-di methyl-[1,2,4]triazolo[1,5-a]pyri din-6-yl)-3-isopropyl-1 H

inidol-5-yl)azetidin-1-yl)-N-methylacetamide (552); 2-(3-(2-(7,8-dimethyl

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-indol-5-yI)azetidin-I-VI)acetonitrile (553); 

15 6-(3-isopropyl-5-(1-(4,4,4-trifluorobutyl)azetidin-3-yl)-iH-indol-2-yl)-7,8-dimethyl

[1,2.4]triazolo[4,3-a]pyridine (554); 6-(3-isopropyl-5-(i-isopropylazetidin-3-yl)-1H-indol-2

yl)-7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridine (555); 2-(3-(2-(7,8-dimethyl

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H-indol-5-yl)azetidin-1-yl)-NN

dimethylacetamide (556); 1-(3-(2-(7,8-dimethyl-[I,2,4]triazolo[1,5-a]pyridin-6-vl)-3

20 isopropyl-iH-inidol-5-yl)azetidin-1-yl)-2-methylpropan-2-ol (557); 2-(5-(2-(7,8-dimethyl

[1,2,4]triazolo[4,3-a]pyridin-6-yv)-3-isopropyl-1 H-indol-5-yl)hexahvdrocyclopenta[c]pyrrol

2(1H)-yl)acetonitrile (558); 6-(3-isopropyl-5-(2-methyloctahydrocyclopenta[c]pyrrol-5-yl)

1H1-indol-2-yl)-7,8-dimethyl-[1,2,4]triazolo[4,3-a]pyridine (559); 6-(3-isopropyl-5-(2

isopropyloctahydrocyclopenta[c]pyrrol-5-yl)-iH-indol-2-vl)-7,8-dimethyl

25 [1,2.4]triazolo[4,3-a]pyridine (560); 6-(3-isopropyl-5-(2-((3-methyloxetan-3

yl)methyl)octahydrocyclopenta[c]pyrrol-5-yl)-1 H-indol-2-y1)-7,8-dimethyl

[1,2,4]triazolo[4,3-a]pyridine (561); 6-(3-isopropyl-5-(2-(tetrahydrofuran-3

yl)octahydrocyclopenta[c]pyrrol-5-yl)-fI-indol-2-y)-7,8-dimethyl-[1,2,4]triazolo[4,3

a]pyridine (562); 6-(3-isopropyl-5-(2-(tetrahydro-2H-pyran-4
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yl)octahydrocyclopenta[c]pyrrol-5-yl)-I H-indol-2-yl)-7,8-dimethyl-[1,2,4]triazolo[4,3

a]pyridine (563); 1-(3-(2-(7,8-dimethyl-[I,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-IH

indol-5-yl)azetidin-I-yl)-2-(dimethylamino)ethan-1-one (564); N-(2-(3-(2-(7,8-dimethyl

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-IH-indol-5-yl)azetidin-1

5 vl)ethyl)methanesulfonamide (565); 2-((3-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6

yl)-3-isopropyl-IH-indol-5-yl)cyclobutyl)amino)-N,N-dimethylacetamide (566); 2-3-(2

(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1HF-indol-5

yl)cyclobutyl)amino)acetonitrile (567, 577);3-(3-isopropyl-2-(8-methoxy

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-1H-indol-5-yl)cyclobutan-1-amine (568); 2-((3-(3

10 isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-vl)cyciobutyl)anino)

N,N-dimethylacetamide (569-570); 3-(3-isopropyl-2-(8-methoxy-[1,2,4]triazolo[1,5

a]pyridin-6-yl)-IH-indol-5-yl)-N-(2-(metllsulfonyl)ethyl)cvclobutan-1-amine (571);3-(2

(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-iH-indol-5-yl)-N-(2

(methylsulfonyl)ethyl)cyclobutan--amine (572); N-(3-(2-(78-dimethyl-[1,24]triazolo[1.5

15 a]pyridin-6-yl)-3-isopropyl-IH-indol-5-yl)cyclobutyl)-2-(dimethylamino)acetamide (573); 3

(2-(7,8-dimethvl-[I,2,4]triazolo[1,5-a]pyridin-6-vl)-3-isopropyl-1H-indol-5-vl)N,N

dimethylcyclobutan-i-amine (574); N-(3-(2-(7,8-dimethyl-[1,2,4]triazolo[1,5-a]pyridin-6

yl)-3-isopropyl-iH-indol-5-yl)cyclobutyl)oxetan-3-amine (575-576); N-(3-(2-(7,8-dimethyl

[1,2,4]triazolo[1,5-a]pyridin-6-vl)-3-isopropyl-1H-indol-5-yl)cyclobutyl)-2

20 (dimethvlamino)acetamide (578); N-(3-(3-isopropyl-2-(8-methoxy-[I,2,4]triazolo[1,5

a]pyridin-6-yl)-IH-indol-5-yl)cyclobutyl)oxetan-3-anine (579); 3-(3-isopropyl-2-(8

methoxy-[I,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl)-N,N-dimethylcyclobutan-I

amine (580-581); 3-(2-(7,8-dirnethil-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-1H

indol-5-vl)-N-methyl-N-(2-(methylsulfonyl)ethy)cyclobutan-i-amine (582, 586); 3-(3

25 isopropyl-2-(8-methoxy-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)- 1H-indol-5-yi)-N-methyl N-(2

(methylsulfonyl)ethyl)cyclobutan-1-amine (583, 587); N-(3-(2-(7,8-dimethyl

[1,2,4]triazolo[1,5-a]pyridin-6-yl)-3-isopropyl-IH-indol-5-yl)cyclobutyl)-2

(dimethylanino)-N-nethylacetamide (584, 589); 2-(dimethlvamino)-N-(3-(3-isopropyl-2-(8

methoxy-[1,2,4]triazolo[1,5-a]pyridin-6-yl)-IH-indol-5-yl)cyclobutyl)-N-methylacetamide 
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(585, 588); 2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-5-(pyrrolidin-3-yl)-I1H-indole (590); 2

(dimethylamino)-1-(3-(2-(2,6-dimethylpyridin-4-yl)-3-isopropyl-IH-indol-5-yl)pyrrolidin-1

yl)ethan-1-one (591); or 2-(3,4-dimethoxyphenyl)-3-isopropy-5-(piperidin-3-yl)-I F-indole 

(592).  

9. A pharmaceutical composition comprising a compound according to any one of claims 1

8 or a pharmaceutically-acceptable salt thereof; and a pharmaceutically acceptable carrier.  

10. A compound according to any one of claims 1-9 or a pharmaceutically-acceptable salt 

10 thereof, or a pharmaceutically-acceptable salt thereof, for use in therapy in treating 

autoimmune disease or chronic inflammatory disease.  

11. The compound according to claim 10 or a pharmaceutically-acceptable salt thereof, 

wherein said autoimmune disease or chronic inflammatory disease is selected from systemic 

15 lupus erythematosus (SLE), rheumatoid arthritis, multiple sclerosis (MS), and SjOgren's 

syndrome.  
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