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TROPANE COMPOUNDS 

FIELD OF THE INVENTION 

[0001] This disclosure relates to certain tropane compounds. In particular, this 

disclosure relates to certain tropane compounds useful as inhibitors of HSP90. 

BACKGROUND OF THE INVENTION 

(0002] HSP90 (heat shock protein 90) is one of the most abundant cellular 

proteins. There are at least four HSP90 family members in the human genome: the 

stress-inducible HSP90 (HSP90a or HSP90AA 1 ), the constitutive cytosolic HSP90~ 

(HSP90AB l ), the endoplasmic reticulum-localized GRP94 (HSP90B), and the 

10 mitochondrial TRAP I [2]. HSP90 contains approximately 730 amino acids arrangeci 

as 3 major domains: an N-terminal ATP-binding domain, a central domain and a C­

terminal dimerization domain. HSP90 acts primarily as molecular chaperone, 

promoting the folding and stabilization of many labile cellular proteins. In general, 

HSP90 acts in concert with the HSP70 chaperone machinery, and also recruits 

15 multiple co-chaperone proteins to regulate its activity. Over l 00 HSP90 substrates 

("client proteins") have been described in the art. HSP90 constitutes -1-2% of total 

protein in normal cells and this concentration can double under stress conditions, 

reflecting its importance in maintaining cellular homeostasis. 

(0003] HSP90 expression and activity is frequently upregulated in tumor cells and 

20 is particularly associated with poor prognosis in breast cancer. Furthermore, HSP90 in 

tumor cells appears to exist in a hyperactivated state with elevated ATPase activity 

which is highly sensitive to HSP90 inhibition, compared to the largely latent form 

found in normal cells. This hyperactivated state suggests that HSP90 inhibitors can 

selectively target tumor cells, with relatively low impact on normal tissues. Many 

25 HSP90 client proteins are involved in various aspects of tumor growth and 

progression. HSP90 promotes the folding and/or stabilization of many oncogenic 

proteins that confer autonomous growth on cells (eg, EGFR and ErbB2, B-Raf and 

steroid hormone receptors, and also regulates multiple proteins that promote tumor 

cell survival (eg, IGF-1 receptor, PDKI and Akt, RIP, hcB and survivin. HSP90 can 

30 also promote aberrant cell cycle progression by stabilizing Cdk4, Cdk6 and cyclin 0, 

Cdk2, and Plkl. Conversely, HSP90 inhibitors can downregulate the cell cycle 



checkpoint kinase Chkl and sensitize tumors to various forms of chemotherapy. 

HSP90 inhibition can also blunt tumor angiogenesis, since hypoxia-inducible factor 

{HIF-1 a) and the vascular endothelial growth factor (VEGF) receptor tyrosine kinases 

are HSP90 clients. The receptor tyrosine kinase Met, which stimulates cellular 

5 motility, migration and invasion, is also downregulated in response to HSP90 

inhibition, both directly and via inhibition of HIF- la. Apart from its role as a cellular 

chaperone, HSP90a has also been implicated in extracellular matrix degradation and 

tumor cell invasion, via activation (and possibly stabilization) of the matrix 

metalloproteinase MMP2. HSP90 depletion or inhibition promotes telomere erosion 

10 and apoptosis, and can also enable the evolution of heterogenous, metastatic and drug­

resistant phenotypes by allowing propagation of metastable mutations. HSP90 has 

been implicated in activation of the unfolded protein response (UPR,). Failure of the 

UPR (for example, via inhibition of HSP90) leads to an ER stress signal and 

apoptosis. Therefore, HSP90 inhibitors can promote tumor cell death indirectly by 

15 disrupting the UPR, as well as by directly targeting pro-survival factors. 
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(0004] 

(0005] 

or II: 

Accordingly, there is a need for new compounds that can inhibit HSP90. 

SUMMARY OF THE INVENTION 

One aspect of the disclosure relates to a compound according to Formula I 

or 
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wherein R1, R1b, Rz, Li, and L2 and L2b are as defined in the specification. 

[0006] Another aspect of this disclosure relates to a method of inhibiting HSP90 

5 in a cell, comprising contacting the cell, in which inhibition of HSP90 is desired, with 

a compound according to Formula I or 11. 

(0007] Another aspect of this disclosure relates to a method of inhibiting HSP90 

in a cell, comprising contacting a cell in which inhibition of HSP90 is desired with a 

pharmaceutical composition, comprising the compound according Formula I or II, and 

l 0 a pharmaceutically acceptable carrier, excipient, or diluent. 

[0008] Another aspect of this disclosure relates to a method of treating one of the 

diseases or conditions disclosed herein that involves HSP90, comprising 

administering to an animal, in need of said treatment, the compound according to 

Formula I or II, optionally in combination with the one or more additional therapeutic 

15 agents or therapies disclosed hererin. 

DETAILED DESCRIPTION OF THE INVENTION 

[0009] There are many different aspects of the disclosure described hereinbelow, 

and each aspect is non-limiting in regard to the scope of the disclosure. The terms 

"aspects" and "embodiments" are meant to be non-limiting regardless of where the 

20 terms "aspect" or "embodiment" appears in this specification. The transitional term 

"comprising" as used herein, which is synonymous with "including," "containing," or 

"characterized by," is inclusive or open-ended and does not exclude additional, 

unrecited elements or method steps. 

(0010] One aspect of the disclosure relates to a compound according to Formula I: 

25 
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or a pharmaceutically acceptable salt thereof, wherein: 

R1 is selected from 

JVVV' 

0 (R.)p 
]~ 
(~17 }0-2 (E) 

CH20H 

and 

JVVV' 

t~ (R,) 
1~ p 

o=9 (D) 

NH2 

R3 is selected from hydrogen, -CF3, -NH2, -OH, alkyl optionally substituted 

with 1, 2 or 3 R5, alkoxy, dialkylaminoalkyl, cycloalkyl optionally substituted with 

arylalkoxy, aryl optionally substituted with 1, 2 or 3 groups selected from halogen, 

alkyl, alkoxy, dialkylaminoalkoxy and heterocycloalkyl optionally substituted with 

10 alkyl or aryl, alkenyl, alkynyl, heterocycloalkyl optionally substituted with a group 

selected from alkyl, -C(O)O-alkyl and arylalkyl, arylalkyl optionally substituted with 

alkylheterocycloalkyl at any ring position of the aryl group, and heteroaryl; 

~' R1, Rs, R9 and R11 are each independently selected from hydrogen, -OR 16, 

-SR16, -N(H)R16, hydroxy, alkenyl, alkynyl, hydroxyalkynyl, halogen, hydroxyalkyl, 

15 dihydroxyalkyl, -O-C(O)-NH2, amino(imino )alkyl, -C(O)-NH2, -N(H)C(O)alkyl, 

alkylaminoalkyl, alkylaminoalkylamino, aminoalkylamino, arylalkylamino, 

heterocycloalkyl, dialkylaminoalkyl, alkyl optionally substituted with 1-8 halogen, 

dialkylamino, -N(H)alkylheterocycloalkyl, alkylsulfonylheterocycloalkylamino, 
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cycloalkylalkylarnino, cycloalkoxy, -NH2, -0-alkyl-heterocycloalkyl, 

dialkylaminoalkoxy, alkylsulfonylalkylarnino and -N(H)heterocycloalkyl optionally 

substituted with 1, 2 or 3 groups selected from alkyl, alkoxy and halogen; 

Rs is selected from halogen, cycloalkyl, cycloalkylalkylamino, heteroaryl 

5 optionally substituted with l, 2 or 3 groups selected from halogen, alkyl and alkoxy, 

alkylthio, heterocycloalkyl optionally substituted with l, 2, or 3 groups selected from 

alkyl, halogen, phenyl and oxo, aryl optionally substituted with 1, 2 or 3 groups 

selected from halogen, alkyl, alkoxy, dialkylaminoalkoxy, and heterocycloalkyl 

optionally substituted with alkyl, alkoxy, dialkylamino, -OH, -C(O)-NH2, -C(0)-0-

10 CH3, -C(O)-N(H)(C 1-C3)alkyl, heteroarylamino optionally substituted with halogen, 

and -OCF3; 

R6 and R10 are each selected from hydrogen, alkyl optionally substituted with 

1-8 halogens, alkylthio, alkenyl, alkynyl, hydroxyalkynyl, halogen, hydroxyalkyl, 

dihydroxyalkyl, amino(imino)alkyl, -C(O)-NH2, -N(H)C(O)alkyl, alkylaminoalkyl, 

15 alkylarninoalkylamino, aminoalkylamino, arylalkylamino, heterocycloalkyl, 

dialkylaminoalkyl, alkylamino optionally substituted with 1-8 halogens, dialkylamino, 

alkoxyalkylamino, -N(H)alkylheterocycloalkyl, cycloalkylalkylamino, 

alkylsulfonylheterocycloalkylamino, cycloalkylalkylamino, cycloalkylamino 

optionally substituted with a group selected form -OH, alkyl, -CF3 and 

20 heterocycloalkyl, -N(H)cycloalkyl optionally substituted with -OH or -NH2, -NH2, 

-N(H)-heteroaryl, -N(H)-aryl optionally substituted with 1, 2 or 3 groups selected 

from alkoxy, heterocycloalkylalkoxy and dialkylaminoalkoxy, 

alkylsulfonylalkylarnino and -N(H)heterocycloalkyl; 

R 16 is selected from hydrogen, alkyl optionally substituted with 1-8 halogens, 

25 cycloalkyl optionally substituted with I or 2 groups selected from -OH, -NH2, alkyl, 

heterocycloalkyl, and -CF3, cycloalkylalkyl, heterocycloalkyl optionally substituted 

with -OH or -NH2, alkoxyalkyl, aryl optionally substituted with 1, 2 or 3 alkoxy, 

heterocycloalkylalkyl, heteroaryl, gem-dicycloalkylalkyl and dialkylarninoalkyl; 

30 

R 17, when present, is -CH2- or -CH(OH)-; 

each of A1 or A2 is Nor C(H), wherein Ar and A2 can be the same or different, 

provided that A1 can be substituted with~ only when A 1 is C(H), and provided that 

A2 can be substituted with ~ only when A2 is C(H); 

L1 is selected from -C(O)O-, -C(O)NH-, -C(O)NHS02-, -(CH2)0 C(O)NH-, 
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-(CH2)nNHC(O)-, -(CH2)mNH-, -(CH2)nS02NH-, -(CH2)0NHS02-, -(CH2)mC(O)-, 

-(CH2)mO-, and -(CH2)mNH-(CH2)n-; 

L2 is -C(O)-NH-R3 , -CN, -C(O)-N(CH3)-0CH3, or -C(O)-R3; 

nisOorl; 

5 m is 0, 1 or 2; and 

each pis independently 0, 1, 2, 3 or 4. 

[0011) In another embodiment, the compound of Formula I is a compound of 

Formula IB: 

IB 

10 or a pharmaceutically acceptable salt thereof, 

wherein L1, R1 and R3 are as defined in Formula I. 

15 

(0012) In another embodiment, the compound of Formula I is a compound of 

Formula IC: 

or a pharmaceutically acceptable salt thereof, 

wherein R1 and R3 are as defined in Formula I. 

(0013] Another embodiment of Formula I is the compound of Formula ID: 
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or a pharmaceutically acceptable salt thereof, 

wherein R1, R3 and L1 are as defined in Formula I. 

[0014] Another embodiment of Formula I is the compound of Formula IE: 

or a pharmaceutically acceptable salt thereof, 

wherein R1 and R3 are as defined in Formula 1. 

[0015] Another embodiment relates to any one of Formula I, IB, IC, ID or IE as 

defined above, or a pharmaceutically acceptable salt thereof. 

10 (0016) Another embodiment relates to a compound of Formula I, wherein R1 is 

selected from 
.JVVV' ..tVVV' 

~ f ~ 
R1 

YA,(R4)p 

Ra (C) o=y (D) 

NH2 
JVVV' 

f ~ 
~ 

R11 
y(R4)p 

A2 
and 

(yH~t-3 
0 

NH2 
OH (E) (Q) 
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R3 is selected from hydrogen, -CF3, -NH2, -OH, alkyl optionally substituted 

with I, 2 or 3 Rs, alkoxy, dialkylaminoalkyl, cycloalkyl optionally substituted with 

arylalkoxy, aryl optionally substituted with I, 2 or 3 groups selected from halogen, 

alkyl, alkoxy, dialkylaminoalkoxy and heterocycloalkyl optionally substituted with 

5 alkyl or aryl, alkenyl, alkynyl, heterocycloalkyl optionally substituted with a group 

selected from alkyl, -C(O)O-alkyl and arylalkyl, arylalkyl optionally substituted with 

alkylheterocycloalkyl at any ring position of the aryl group, and heteroaryl; 

~. R1,Rs, R9 and R11 are each independently selected from hydrogen, -OR 16, 

-SR16, -N(H)R16, hydroxy, alkenyl, alkynyl, hydroxyalkynyl, alkoxy, halogen, 

10 hydroxyalkyl, dihydroxyalkyl, -O-C(O)-NH2, amino(imino)alkyl, -C(O)-NH2, 

-N(H)C(O)alkyl, alkylaminoalkyl, alkylaminoalkylamino, aminoalkylamino, 

arylalkylamino, heterocycloalkyl, dialkylaminoalkyl, alkyl optionally substituted with 

1-8 halogen, dialkylamino, -N(H)alkylheterocycloalkyl, 

alkylsulfonylheterocycloalkylamino, cycloalkylalkylamino, cycloalkoxy, -NH2, -0-

15 alkyl-heterocycloalkyl, dialkylaminoalkoxy, alkylsulfonylalkylamino and -

N(H)heterocycloalkyl optionally substituted with 1, 2 or 3 groups selected from alkyl, 

alkoxy and halogen; 

Rs is selected from halogen, cycloalkyl, cycloalkylalkylamino, heteroaryl 

optionally substituted with 1, 2 or 3 groups selected from halogen, alkyl and alkoxy, 

20 alkylthio, heterocycloalkyl optionally substituted with 1, 2, or 3 groups selected from 

alkyl, halogen, phenyl and oxo, aryl optionally substituted with 1, 2 or 3 groups 

selected from halogen, alkyl, alkoxy, dialkylaminoalkoxy, and heterocycloalkyl 

(optionally substituted with alkyl), alkoxy, dialkylamino, -OH, -C(O)-NH2, -C(O)-O­

CH3, -C(O)-N(H)(C 1-C3)alkyl, heteroarylamino optionally substituted with halogen, 

25 and -OCF 3; 

~and R 10 are each selected from hydrogen, alkyl optionally substituted with 

1-8 halogens, alkylthio, alkenyl, alkynyl, hydroxyalkynyl, halogen, hydroxyalkyl, 

dihydroxyalkyl, amino(imino )alkyl, -C(O)-NH2, -N(H)C(O)alkyl, alkylaminoalkyl, 

alkylaminoalkylamino, aminoalkylamino, arylalkylamino, heterocycloalkyl, 

30 dialkylaminoalkyl, alkylamino optionally substituted with 1-8 halogens, dialkylamino, 

alkoxyalkylamino, -N(H)alkylheterocycloalkyl, cycloalkylalkylamino, 

alkylsulfonylheterocycloalkylarnino, cycloalkylalkylamino, cycloalkylamino 
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optionally substituted with a group selected form -OH, alkyl, -CF3 and 

heterocycloalkyl, -N(H)cycloalkyl optionally substituted with -OH or -NH2), -NH2, 

-N(H)-heteroaryl, -N(H)-aryl optionally substituted with 1, 2 or 3 groups selected 

from alkoxy, heterocycloalkylalkoxy and dialkylaminoalkoxy, 

5 alkylsulfonylalkylamino and -N(H)heterocycloalkyl; 

R 16 is selected from hydrogen, alkyl optionally substituted with 1-8 halogens, 

cycloalkyl optionally substituted with 1 or 2 groups selected from -OH, -NH 2, alkyl, 

heterocycloalkyl, and -CF3, cycloalkylalkyl, heterocycloalkyl optionally substituted 

with -OH or -NH2, alkoxyalkyl, aryl optionally substituted with 1, 2 or 3 alkoxy, 

10 heterocycloalkylalkoxy, heteroaryl, gem-dicycloalkylalkyl and dialkylaminoalkoxy; 

each of A 1 or A2 is -N= or-CH=, wherein A 1 and A 2 can be the same or 

different; 

L 1 is selected from -NHC(O)-, -NHSOr, -NHC(O)O-, 

-C(O)O-, -C(O)NH-, -C(O)NHS02-, -C(O)-, -(CH2)nC(O)NH-, -(CH2)nNHC(O)-, 

15 -(CH2)mNH-, -(CH2)nS02NH-, -(CH2)nNHS02-, -(CH2)mC(O)-, -(CH2)mO-, and 

-(CH2)mNH-; 

L2 is -C(O)-NH-R3 , -CN or -C(O)-R3; 

n is 0 or 1; 

m is 0, 1 or 2; and 

20 each p is independently 0, 1, 2, 3 or 4. 

10017] Another embodiment relates to a compound of Formula I, or a 

pharmaceutically acceptable salt thereof, wherein: 

R 1 is selected from 
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-"'VV' 

R5 

R1 
Ra c2 o=cr D2 

NH2 

.JV\JV' 

and 

R3 is selected from Cf 3, cyclopropyl, cyclobutyl, cyclohexyl optionally 

substituted with hydroxyl, cyclopropylmethyl, N-propyl, 3-methylbutyl, ( 1 S)-2-

hydroxy-1-methylethyl, (2S)-2-hydroxypropyl, methoxyethyl, ethoxyethyl, 

5 methylphenyl, phenyl, dimethylphenyl, methoxyphenyl, dimethylaminoethyl, 

dimethylaminopropyl, diethylaminoethyl, diethylaminopropyl, cyclopentyl, 

halophenyl, phenylmethyl, phenylethyl optionally substituted with hydroxyl at the 

ethyl position of phenylethyl, phenylpropyl, phenylpiperidinyl, 

diethylaminoethyloxyphenylmethyl, diethylaminoethyloxyphenylethyl, 

l 0 pyrrolidinylphenylmethyl, diethylaminoethyloxy-2-fluorophenylethyl, phenyl(C1-

C3)alkyl optionally substituted at the phenyl position of phenyl(C 1-C3)alkyl with 1-3 

groups selected from methoxy, halo and methyl, methylphenyl(C1-C4)alkyl wherein 

the (C 1-C4)alkyl portion of methylphenyl(C1-C4)alkyl is optionally substituted with 

-C(O)NH2, -C(O)NHCH3 or -C(O)NHCH2CH3, thienylmethyl, furanylmethyl, 

15 pyridinylethyl, pyridinylmethyl, methylpyrazinylmethyl, methyl, ethyl, methylpropyl, 

2-methylpropyl, 2,3-dihydroxypropyl, (I S)-1-methylpropyl, (1 S)-1,2-dimethylpropyl, 

(I R)-1,2-dimethylpropyl, methyloxypropyl, ethyloxypropyl, ( l S)-1-methyl-2-

(methyloxy)ethyl, 1,3-benzodioxolyl, 1,3-benzodioxolylmethyl, N-prop-2-yn-l-yl, N­

[3-( 4-methylpiperazin-1-yl)propyl, N-[2-( ethylthio )ethyl], (1 S,2S)-2-

20 [(phenylmethyl)oxy]cyclopentyl, 6-chloropyridinylmethyl, 2-chloro-6-

fluorophenylmethyl, methylthioethyl, N-butyl, 1-methylethyloxyethyl, 1-

methylethyloxypropyl, 4,4-bismethyloxybutyl, methylpyrazinylmethyl, 

propyloxypropyl, trifluoromethyloxyphenylmethyl, methyloxyphenylethyl, (2,2-
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dimethyl-1,3-dioxolan-4-yl )methyl, phenylmethylpyrrolidinyl, oxopyrrolidinylpropyl, 

pyrrolidinylethyl, methylpyrrolidinylethyl, ethylpyrrolidinylmethyl, N-( l R,2R,4S)­

bicyclo[2.2.1 ]hept-2-yl, 3,3-dimethylbutyl, ethyloxyphenylmethyl, 

phenylmethylpiperidinyl, ethoxycarbonylpiperidinyl, trifluoromethylphenylmethyl, 

5 imidazolylpropyl, (3R)-pyrrolidin-3-yl, morpholinylethyl, morpholinylpropyl, 

piperidinylethyl, pyrrolidinyl, piperidinyl, pyrrolidinylmethyl, 1-

methylethylpyrrolidinyl, ethylpyrrolidinyl, methylpyrrolidinyl, 

methylethylpiperidinyl, methylpiperidinyl, ethylpiperidinyl, ethylazetidinyl, 

azetidinyl, methylazetidinyl, 1-methylethylazetidinyl, 

10 methylpiperazinylphenylmethyl, piperazinylphenylmethyl, methylpiperazinylphenyl, 

methylpiperidinylphenyl, piperidinylphenyl(C 1-C3)alkyl optionally substituted with 1-

4 halo, methylpiperazinylphenyl(halo )methyl, methylpiperidinylphenylmethyl, 

methylpiperazinylphenylethyl, 2-methylpropylpiperazinylphenylmethyl, 

. morpholinylphenylmethyl, piperazinylpyridinylethyl, -CH(CH3)C(O)-NH2, 

15 dimethylaminoethyloxyphenyl, isopropyl, (C 1-C5)alkyl optionally substituted with 1-7 

halo,-OH, -NH2, cylcohexyl(C1-C5)alkyl optionally substituted with 1-2 hydroxyl 

groups, phenylaminoethyl optionally substituted with halo, morpholinylethyl, 

phenylpiperazinylethyl, and methylpiperazinylethyl; 

each ~. when present, is independently selected from halo, 1-

20 ethylpropylamino, methyl, ethyl, cyclohexylamino optionally substituted with 

hydroxyl, cyclobutylamino, 1-methylpropyloxy, methoxyethoxy, -CF 3, piperidinyl or 

amino, mopholinylamino, dimethylaminobutyl, methylethylaminopropyl, 

methylethylaminopropylamino, cyclopentylamino, piperidinylamino, 

methylethylamino, ethylamino, 2-methylpropylamino, tetrahydraopyranylamino, 

25 ethylpiperidinylamino, 2,2-dimethylpropylamino, pyrrolidinylamino, 1-

methylpropylarnino, 2-methylpropylamino, amino, 1, I dimethylethylamino, 

tetrahydropyranylmethylamino, piperidinylamino optionally substituted with 

methylsulfonyl, phenylamino optionally substituted with 1-3 groups selected from 

methoxy and dimethylaminoethyloxy, methy1sulfonylethylamino, 

30 methoxyethylarnino, morpholinylethyloxy, -N(H)C(O)CH3, cyclobutylamino, 

methoxy, cyclobutyloxy, cyclobutylamino, pyridinylarnino, ethylamino, 1-

methylcyclopropylethylamino, methylethyloxyethylamino, butylamino, piperidinyl, 

pentylamino, azetinyl, 1,2-dimethylpropylamino, 1-methylethylpropylamino, 

11 



propylamino, 1-cyclopropylpropylamino, 1-propylbutylamino, 1-

cyclopropylethylamino, dicyclopropylmethylamino, 1,2,2-trimethylpropylamino, 

tetrahydrofuranylamino, (C1-C5)alkylamino substituted with 1-7 halo, 

morpholinylethyloxy and cyclopropylmethylamino; 

5 ~is selected from hydrogen, (C1-C4)alkyl optionally substituted with 

hydroxy, (C1-C3)alkylamino or dimethylamino, (C 1-C4)alkynyl optionally substituted 

with hydroxyl, and halo; 

R1is selected from hydrogen, -OH, -O(C1-C3)alkyl, -S(C1-C3)alkyl, -N(H)(C1-

C3)alkyl, (Cs-C6)cycloalkylamino optionally substituted with hydroxyl, (C1-

l 0 C3)alkylamino or dimethylamino, -C(O)NH2, and -O-C(O)NH2; 

Rs is selected from hydrogen, -O(C1-C3)alkyl, -O-C(O)NH2, and -C(=NH)-

L1 is -N(H)C(O)-; 

L2 is -C(O)-NH-R3 or -C(O)-R3; and 

15 each pis independently 0, 1, 2 or 3. 

(0018] Another embodiment relates to a compound of Formula I, or a 

pharmaceutically acceptable salt thereof, wherein: 

R1 is selected from 

and 

20 R3 is selected from hydrogen, -CF3, -NH2, -OH, alkyl optionally substituted 

with 1, 2 or 3 R5, alkoxy, diethylaminoethoxy, ethylmethylaminoethoxy, 

dimethylaminoethoxy, cylcopentyl optionally substituted with arylalkoxy, cyclobutyl 

optionally substituted with arylalkoxy, cyclopropyl optionally substituted with 
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arylalkoxy, aryl optionally substituted with 1, 2 or 3 groups selected from halogen, 

alkyl, alkoxy, dialkylarninoalkoxy, piperazinyl optionally substituted with alkyl or 

phenyl, morpholinyl optionally substituted with alkyl or phenyl, azetidinyl and 

piperidinyl optionally substituted with alkyl or phenyl, alkenyl, alkynyl, 

5 heterocycloalkyl selected from piperidinyl, pyrrolidinyl, morpholinyl and piperizinyl, 

wherein the heterocycloalkyl is optionally substituted with a group selected from 

alkyl, -C(O)O-alkyl and arylalkyl, arylalkyl optionally substituted with 

alkylheterocycloalkyl at any ring position of the aryl group, and heteroaryl; 

R6 is selected from hydrogen, (C 1-C4)alkyl optionally substituted with 

10 hydroxy, (C1-C3)alkylamino or dimethylarnino, (C1-C4)alkynyl optionally substituted 

with hydroxyl, and halo; 

R1is selected from hydrogen, -OH, -O(C 1-C3)alkyl, -S(C 1-C3)alkyl, -N(H)(C 1-

C3)alkyl, (C5-C6)cycloalkylamino optionally substituted with hydroxyl, (C 1-

C3)alkylamino or dimethylamino, -C(O)NH2, and -O-C(O)NH2; 

15 Rs is selected from hydrogen, -O(C 1-C3)alkyl, -O-C(O)NH2, and -C(=NH)-

NH2; 

each ~' when present, is independently selected from methyl, 1-

methylethylarnino, ethylamino, 1-ethylpropylarnino, 2-methylpropylamino, (2,2-

dimethylpropyl)amino, (2-aminoethyl)amino, (2,2,3,3 ,3-pentafluoropropyl)amino, 1-

20 methylpropylamino, (1 S)-1-methylpropylamino, (2,2,2-trifluoroethyl)amino, 1-

propylbutylarnino, propylamino, 1,2-dimethylpropylamino, (3,3,3-

trifluoropropyl)amino, (2,2,3,3,4,4,4-heptafluorobutyl)amino, butylamino, 1,2,2-

trimethylpropylamino, 1-[(methyloxy)methyl]propylamino, 1-

methylethyloxyethylamino, 1-methylpropylamino, pentylamino, (2,2,3,3,3-

25 pentafluoropropyl)amino, butylarnino, 2-[(1-methylethyl)oxy]ethylamino, (1 S)-1-

methylpropylarnino, (1 R)-1-methylpropylamino, (I S)-1,2-dimethylpropylamino, 1-

cyclopropylethylamino, ( 1 R)-1,2-dimethylpropylamino, l -ethyl-2-

methylpropylamino, and 3-[ ( 1-methylethyl)amino ]propylamino; 

L 1 is -N(H)C(O)-; 

30 L2 is -C(O)-NH-R3 or -C(O)-R3; and 

each pis independently 0, 1, 2 or 3. 

[0019) Another embodiment relates to a compound of Formula lB or ID, or a 

pharmaceutically acceptable salt thereof, wherein: 
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R1 is selected from 

and 

R3 is selected from CF 3, cyclopropyl, cyclobutyl, cyclohexyl optionally 

substituted with hydroxyl, cyclopropylmethyl, N-propyl, 3-methylbutyl, (1 S)-2-

5 hydroxy-1-methylethyl, (2S)-2-hydroxypropyl, methoxyethyl, ethoxyethyl, 

methylphenyl, phenyl, dimethylphenyl, methoxyphenyl, dimethylarninoethyl, 

dimethylaminopropyl, diethylaminoethyl, diethylarninopropyl, cyclopentyl, 

halophenyl, phenylrnethyl, phenylethyl optionally substituted with hydroxyl at the 

ethyl position of phenyl ethyl, phenylpropyl, phenylpiperidinyl, 

10 diethylaminoethyloxyphenylmethyl, diethylaminoethyloxyphenylethyl, 

pyrrolidinylphenylmethyl, diethylaminoethyloxy-2-fluorophenylethyl, phenyl(C1-

C3)alkyl optionally substituted at the phenyl position of phenyl(C1-C3)alkyl with 1-3 

groups selected from methoxy, halo and methyl, methylphenyl(C1-C4)alkyl wherein 

the (C 1-C4)alkyl portion of methylphenyl(C 1-C4)alkyl is optionally substituted with 

15 -C(O)NH2, -C(O)NHCH3 or -C(O)NHCH2CH3, thienylmethyl, furanylmethyl, 

pyridinylethyl, pyridinylmethyl, methylpyrazinylmethyl, methyl, ethyl, methylpropyl, 

2-methylpropyl, 2,3-dihydroxypropyl, (1 S)-1-methylpropyl, (1 S)-1,2-dimethylpropyl, 

(1 R)-1,2-dimethylpropyl, methyloxypropyl, ethyloxypropyl, ( 1 S)- l-methyl-2-

(methyloxy)ethyl, 1,3-benzodioxolyl, 1,3-benzodioxolylmethyl, N-prop-2-yn-1-yl, N-

20 [3-( 4-methylpiperazin-1-yl)propyl, N-[2-(ethylthio )ethyl), ( 1 S,2S)-2-

[(phenylmethyl)oxy]cyclopentyl, 6-chloropyridinylmethyl, 2-chloro-6-

fluorophenylmethyl, methylthioethyl, N-butyl, 1-methylethyloxyethyl, 1-

methylethyloxypropyl, 4,4-bismethyloxybutyl, rnethylpyrazinylmethyl, 
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propyloxypropyl, trifluoromethyloxyphenylmethyl, methyloxyphenylethyl, (2,2-

dimethyl-1,3-dioxolan-4-yl)methyl, phenylmethylpyrrolidinyl, oxopyrrolidinylpropyl, 

pyrrolidinylethyl, methylpyrrolidinylethyl, ethylpyrrolidinylmethyl, N-( 1 R,2R,4S)­

bicyclo[2.2. l ]hept-2-yl, 3,3-dimethylbutyl, ethyloxyphenylmethyl, 

5 phenylmethylpiperidinyl, ethoxycarbonylpiperidinyl, trifluoromethylphenylmethyl, 

imidazolylpropyl, (3R)-pyrrolidin-3-yl, morpholinylethyl, morpholinylpropyl, 

piperidinylethyl, pyrrolidinyl, piperidinyl, pyrrolidinylmethyl, 1-

methylethylpyrrolidinyl, ethylpyrrolidinyl, methylpyrrolidinyl, 

methylethylpiperidinyl, methylpiperidinyl, ethylpiperidinyl, ethylazetidinyl, 

10 azetidinyl, methylazetidinyl, 1-methylethylazetidinyl, 

methylpiperazinylphenylmethyl, piperazinylphenylmethyl, methylpiperazinylphenyl, 

methylpiperidinylphenyl, piperidinylphenyl(C 1-C3)alkyl optionally substituted with 1-

4 halo, methylpiperazinylphenyl(halo )methyl, methylpiperidinylphenylmethyl, 

methylpiperazinylphenylethyl, 2-methylpropylpiperazinylphenylmethyl, 

15 morpholinylphenylmethyl, piperazinylpyridinylethyl, -CH(CH3)C(O)-NH2, 

dimethylaminoethyloxyphenyl, isopropyl, (C 1-C5)alkyl optionally substituted with 1-7 

halo,-OH, -NH2, cylcohexyl(C1-C5)alkyl optionally substituted with 1-2 hydroxyl 

groups, phenylaminoethyl optionally substituted with halo, morpholinylethyl, 

phenylpiperazinylethyl, and methylpiperazinylethyl; 

20 each ~,when present, is independently selected from halo, 1-

ethylpropylamino, methyl, ethyl, cyclohexylamino optionally substituted with 

hydroxyl, cyclobutylamino, 1-methylpropyloxy, methoxyethoxy, -CF3, piperidinyl or 

amino, mopholinylamino, dimethylaminobutyl, methylethylaminopropyl, 

methylethylaminopropylamino, cyclopentylamino, piperidinylamino, 

25 methylethylamino, ethylamino, 2-methylpropylamino, tetrahydraopyranylamino, 

ethylpiperidinylamino, 2,2-dimethylpropylamino, pyrrolidinylamino, 1-

methylpropylamino, 2-methylpropylamino, amino, 1, 1 dimethylethylamino, 

tetrahydropyranylmethylamino, piperidinylamino optionally substituted with 

methylsulfonyl, phenylamino optionally substituted with 1-3 groups selected from 

30 methoxy and dimethylarninoethyloxy, methylsulfonylethylamino, 

methoxyethylamino, morpholinylethyloxy, -N(H)C(O)CH3, cyclobutylamino, 

methoxy, cyclobutyloxy, cyclobutylarnino, pyridinylamino, ethylamino, 1-

methylcyclopropylethylamino, methylethyloxyethylamino, butylamino, piperidinyl, 

l 5 



pentylamino, azetinyl, 1,2-dtmethylpropylamino, 1-rnethylethylpropylamino, 

propylamino, 1-cyclopropylpropylarnino, 1-propylbutylarnino, 1-

cyclopropylethylarnino, dicyclopropylmethylamino, 1,2,2-trirnethylpropylarnino, 

tetrahydrofuranylamino, (C1-Cs)alkylamino substituted with 1-7 halo, 

5 morpholinylethyloxy and cyclopropylmethylamino; 

~is selected from hydrogen, (C1-C4)alkyl optionally substituted with 

hydroxy, (C1-C3)alkylamino or dimethylamino, (C 1-C4)alkynyl optionally substituted 

with hydroxyl, and halo; 

R1is selected from hydrogen, -OH, -O(C1-C3)alkyl, -S(C1-C3)alkyl, -N(H)(C1-

l 0 C3)alkyl, (C5-C6)cycloalkylamino optionally substituted with hydroxyl, (C1-

C3)alkylamino or dimethylamino, -C(O)NH2, and -O-C(O)NH2; 

15 

20 

[0020] 

R8 is selected from hydrogen, -O(C1-C3)alkyl, -O-C(O)NH2, and -C(=NH)-

L1 is -N(H)C(O)-; 

L2 is -C(O)-NH-R3 or -C(O)-R3; and 

each pis independently 0, 1, 2 or 3. 

Another embodiment relates to a compound of Formula IC or IE, or a 

pharmaceutically acceptable salt thereof, wherein: 

R1 is selected from 

and 

R1 is selected from 
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.JVVV' .JVVV' 

R5 

Ry 
Rs c2 o=y D2 

NH2 

JVVV' 

and 

R3 is selected from CF3, cyclopropyl, cyclobutyl, cyclohexyl optionally 

substituted with hydroxyl, cyclopropylmethyl, N-propyl, 3-methylbutyl, ( 1 S)-2-

hydroxy-l-methylethyl, (2S )-2-hydroxypropyl, methoxyethyl, ethoxyethyl, 

5 methylphenyl, phenyl, dirnethylphenyl, methoxyphenyl, dimethylaminoethyl, 

dimethylaminopropyl, diethylaminoethyl, diethylaminopropyl, cyclopentyl, 

halophenyl, phenylrnethyl, phenylethyl optionally substituted with hydroxyl at the 

ethyl position of phenylethyl, phenylpropyl, phenylpiperidinyl, 

diethylaminoethyloxyphenylmethyl, diethylarninoethyloxyphenylethyl, 

l 0 pyrrolidinylphenylmethyl, diethylaminoethyloxy-2-fluorophenylethyl, phenyl(C1-

C3)alkyl optionally substituted at the phenyl position ofphenyl(C1-C3)alkyl with 1-3 

groups selected from methoxy, halo and methyl, methylphenyl(C1-C4)alkyl wherein 

the (C 1-C4)alkyl portion of methylphenyl(C 1-C4)alkyl is optionally substituted with 

-C(O)NH2, -C(O)NHCH3 or -C(O)NHCH2CH3, thienylmethyl, furanylmethyl, 

15 pyridinylethyl, pyridinylmethyl, methylpyrazinylmethyl, methyl, ethyl, methylpropyl, 

2-methylpropyl, 2,3-dihydroxypropyl, (I S)-1-methylpropyl, ( 1 S)-1,2-dimethylpropyl, 

(1 R)-1,2-dimethylpropyl, methyloxypropyl, ethyloxypropyl, (1 S)-l-methyl-2-

(methyloxy)ethyl, 1,3-benzodioxolyl, 1,3-benzodioxolylmethyl, N-prop-2-yn-1-yl, N­

[3-(4-methylpiperazin-l-yl)propyl, N-[2-( ethylthio)ethyl], ( l S,2S)-2-

20 [(phenylmethyl)oxy]cyclopentyl, 6-chloropyridinylmethyl, 2-chloro-6-

fluorophenylmethyl, methylthioethyl, N-butyl, 1-methylethyloxyethyl, 1-

methylethyloxypropyl, 4,4-bismethyloxybutyl, methylpyrazinylmethyl, 

propyloxypropyl, trifluoromethyloxyphenylmethyl, methyloxyphenylethyl, (2,2-
17 



dimethyl-1,3-dioxolan-4-yl)methyl, phenylmethylpyrrolidinyl, oxopyrrolidinylpropyl, 

pyrrolidinylethyl, methylpyrrolidinylethyl, ethylpyrrolidinylmethyl, N-( I R,2R,4S)­

bicyclo[2.2.1 ]hept-2-yl, 3,3-dimethylbutyl, ethyloxyphenylmethyl, 

phenylmethylpiperidinyl, ethoxycarbonylpiperidinyl, trifluoromethylphenylmethyl, 

5 imidazolylpropyl, (3R)-pyrrolidin-3-yl, morpholinylethyl, morpholinylpropyl, 

piperidinylethyl, pyrrolidinyl, piperidinyl, pyrrolidinylmethyl, 1-

methylethylpyrrolidinyl, ethylpyrrolidinyl, methylpyrrolidinyl, 

methylethylpiperidinyl, methylpiperidinyl, ethylpiperidinyl, ethylazetidinyl, 

azetidinyl, rnethylazetidinyl, 1-methylethylazetidinyl, 

l 0 rnethylpiperazinylphenylmethyl, piperazinylphenylmethyl, methylpiperazinylphenyl, 

methylpiperidinylphenyl, piperidinylphenyl(C1-C3)alkyl optionally substituted with 1-

4 halo, methylpiperazinylphenyl(halo )methyl, methylpiperidinylphenylmethyl, 

methylpiperazinylphenylethyl, 2-methylpropylpiperazinylphenylmethyl, 

morpholinylphenylmethyl, piperazinylpyridinylethyl, -CH(CH3)C(0)-NH2, 

15 dimethylaminoethyloxyphenyl, isopropyl, (C 1-Cs)alkyl optionally substituted with 1-7 

halo,-OH, -NH2, cylcohexyl(C1-Cs)alkyl optionally substituted with 1-2 hydroxyl 

groups, phenylaminoethyl optionally substituted with halo, morpholinylethyl, 

phenylpiperazinylethyl, and methylpiperazinylethyl; 

each~, when present, is independently selected from halo, 1-

20 ethylpropylamino, methyl, ethyl, cyclohexylamino optionally substituted with 

hydroxyl, cyclobutylamino, 1-methylpropyloxy, methoxyethoxy, -CF3, piperidinyl or 

amino, mopholinylamino, dimethylaminobutyl, methylethylaminopropyl, 

methylethylaminopropylamino, cyclopentylamino, piperidinylamino, 

methylethylamino, ethylamino, 2-methylpropylamino, tetrahydraopyranylamino, 

25 ethylpiperidinylamino, 2,2-dirnethylpropylamino, pyrrolidinylamino, 1-

methylpropylamino, 2-methylpropylamino, amino, 1, 1 dimethylethylamino, 

tetrahydropyranylmethylamino, piperidinylamino optionally substituted with 

methylsulfonyl, phenylamino optionally substituted with 1-3 groups selected from 

methoxy and dimethylaminoethyloxy, methylsulfonylethylamino, 

30 methoxyethylarnino, rnorpholinylethyloxy, -N(H)C(O)CH3, cyclobU.tylamino, 

methoxy, cyclobutyloxy, cyclobutylamino, pyridinylamino, ethylamino, 1-

methylcyclopropylethylamino, methylethyloxyethylamino, butylamino, piperidinyl, 

pentylamino, azetinyl, 1,2-dimethylpropylarnino, 1-methylethylpropylamino, 

18 



5 

propylamino, 1-cyclopropylpropylamino, 1-propylbutylamino, 1-

cyclopropylethylamino, dicyclopropylmethylamino, 1,2,2-trimethylpropylamino, 

tetrahydrofuranylamino, (C1-Cs)alkylamino substituted with 1-7 halo, 

morpholinylethyloxy and cyclopropylmethylamino; 

R6 is selected from hydrogen, (C1-C4)alkyl optionally substituted with 

hydroxy, (C1-C3)alkylamino or dimethylamino, (C 1-C4)alkynyl optionally substituted 

with hydroxyl, and halo; 

R1is selected from hydrogen, -OH, -O(C1-C3)alkyl, -S(C1-C3)alkyl, -N(H)(C1-

C3)alkyl, (Cs-C6)cycloalkylamino optionally substituted with hydroxyl, (C 1-

10 C3)alkylamino or dimethylamino, -C(O)NH2, and -O-C(O)NH2; 

15 

Rs is selected from hydrogen, -O(C1-C3)alkyl, -O-C(O)NH2, and -C(=NH)-

L1 is -N(H)C(O)-; 

L2 is -C(O)-NH-R3 or -C(O)-R3; and 

each pis independently 0, l, 2 or 3. 

[00211 In other embodiments, R1 of the compound of Fonnula l, or a 

pharmaceutically acceptable salt thereof, is aryl optionally substituted with I, 2 or 3 

groups independently selected from ( 1) -C(O)NH2, (2) methoxy, (3) alkyl, such as 

methyl as a non-limiting example, (4) alkylamino, such as ethylpropylamino, 

20 methylpropylamino or cyclopropylpropylpropylamino as non-limiting examples, (5) 

cycloalkylamino optionally substituted with OH, such as cyclohexylamino or 

cyclopentylamino as non-limiting examples, and (6) heterocycloalkylamino, such as 

furanyl or tetrahydro-2H-pyran as non-limiting examples. 

[0022] In another embodiment of the compound of Formula I, or a 

25 pharmaceutically acceptable salt thereof, L1 is -NHC(O)-. 

(0023] In another embodiment of the compound of Formula I, or a 

pharmaceutically acceptable salt thereof, L1 is selected from -NHC(O)-, -NHS02-, 

-NHC(O)O-, -C(O)O-, -C(O)NH-, -C(O)NHS02-, -C(O)-, -(CH2)C(O)NH-, 

-(CH2)NHC(O}-, -(CH2)NH-, -(CH2)nS02NH-, -(CH2)NHS02-, -(CH2}C(O}-, 

30 -(CH2)0-, and -NH-(CH2)-. 

(0024] In another embodiment of the compound of Formula I, or a 

pharmaceutically acceptable salt thereof, L2 is -C(O)-NH-cyclopropyl, -C(O)-NH­

CH3, -C(O)-cyclopropyl, or -C(O)-CH3. 
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[0025] In another embodiment of the compound of Formula I, or a 

pharmaceutically acceptable salt thereof, L2 is -C(O)-NH-cyclopropyl or -C(O)-NH­

CH3. 

(0026] In another embodiment of the compound of Formula I, or a 

5 pharmaceutically acceptable salt thereof, L2 is -C(O)-NH-CH 3. 

[0027] In another embodiment of the compound of Formula I, or a 

pharmaceutically acceptable salt thereof, L2 is -C(O)-NH-cyclopropyl. 

[0028] In another embodiment of the compound of Formula I, or a 

pharmaceutically acceptable salt thereof, L2 is -C(O)-cyclopropyl or -C(O)-CH3. 

l 0 (0029] In another embodiment of the compound of Formula I, or a 

pharmaceutically acceptable salt thereof, L2 is -C(O)-cyclopropyl. 

[0030) In another embodiment of the compound of Formula I, or a 

pharmaceutically acceptable salt thereof, L2 is -C(O)-CH3. 

(0031] In another embodiment of the compound of Formula I, IB, IC, ID, and IE, 

15 or a pharmaceutically acceptable salt thereof, R1 is selected from: 
.JVVV' JVVV' 

R10 R5 f ~ y(R4)p 
Rg R1 

A2 

Ra (C) o=y (D) 

NH2 

.JVVV' 

and ¢ (R.)p 
~A2 

(R11 )o.2 
(E) I 

CH20H 

wherein A 1, A2, ~' ~' R1, Rs, R9, Rio, R17, and pare as defined above. 

[00321 In another embodiment of the compound of Formula I, IB, IC, ID, and IE, 

20 or a pharmaceutically acceptable salt thereof, R1 is selected from: 
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JVV\r JVVV' 

¢C' ~ 

R1 
Ra C2 o=9 02 

NH2 

JVV\r 

and 

wherein~.~. R7, R8, R17, and pare as defined above. 

5 (OQ33] In another embodiment of the compound of Formula I, IB, IC, ID, or IE, 

R1 is selected from one of the following of Group Z: 

~Alkyl 

UO-Alkyl 

(G) 

and 

Group Z 

(H) 

,~ 

# 
R4a 

(~17 )0-2 
CH20H 

(I) 

wherein ~a is selected from hydrogen, -OR16, -SR16, -N(H)R16, hydroxy, 

10 alkenyl, alkynyl, hydroxyalkynyl, alkoxy, halogen, hydroxyalkyl, dihydroxyalkyl, -O­

C(O)-NH2, amino(imino)alkyl, -C(O)-NH2, -N(H)C(O)alkyl, alkylaminoalkyl, 
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alkylaminoalkylamino, aminoalkylamino, arylalkylamino, heterocycloalkyl, 

dialkylaminoalkyl, alkyl optionally substituted with 1-8 halogens, dialkylamino, 

-N(H)alkylheterocycloalkyl, alkylsulfonylheterocycloalkylamino, 

cycloalkylalkylamino, cycloalkoxy, -NH2, -0-alkyl-heterocycloalkyl, 

5 dialkylaminoalkoxy, alkylsulfonylalkylamino and -N(H)heterocycloalkyl optionally 

substituted with 1, 2 or 3 groups selected from alkyl, alkoxy and halogen; 

Rib is selected from H, halogen and methyl optionally substituted with 1-3 

halogens; 

R 16 is selected from hydrogen, alkyl optionally substituted with 1-8 halogens, 

10 cycloalkyl optionally substituted with 1 or 2 groups selected from -OH, -NH 2, alkyl, 

heterocycloalkyl, and -CF3, cycloalkylalkyl, heterocycloalkyl optionally substituted 

with -OH or -NH2, alkoxyalkyl, aryl optionally substituted with 1, 2 or 3 alkoxy, 

heterocycloalkylalkyl, heteroaryl, gem-dicycloalkylalkyl and dialkylaminoalky; and 

R17, when present, is -CH2- or -CH(OH)-. 

15 [0034) Another aspect of the disclosure relates to a compound according to 

Formula I: 

20 or a pharmaceutically acceptable salt thereof, wherein: 

R1 is selected from: 
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..tVVV" 

and 0 (R.,)p 
,~ 

(R11 )0-2 
I (E) 

CH20H 

R3 is selected from hydrogen, -CF3, -NH 2, -OH, alkyl optionally substituted 

with 1, 2 or 3 Rs, alkoxy, dialkylaminoalkyl, cycloalkyl optionally substituted with 

arylalkoxy, aryl optionally substituted with I, 2 or 3 groups selected from halogen, 

5 alkyl, alkoxy, dialkylaminoalkoxy and heterocycloalkyl optionally substituted with 

alkyl or aryl, alkenyl, alkynyl, heterocycloalkyl optionally substituted with a group 

selected from alkyl, -C(O)O-alkyl and arylalkyl, arylalkyl optionally substituted with 

alkylheterocycloalkyl at any ring position of the aryl group, and heteroaryl; 

~' R7• R8, R9 and R 11 are each independently selected from hydrogen, -OR16, 

I 0 -SR16, -N(H)R 16, hydroxy, alkenyl, alkynyl, hydroxyalkynyl, alkoxy, halogen, 

hydroxyalkyl, dihydroxyalkyl, -O-C(O)-NH2 , amino(imino)alkyl, -C(O)-NH2, 

-N(H)C(O)alkyl, alkylaminoalkyl, alkylaminoalkylamino, aminoalkylamino, 

arylalkylamino, heterocycloalkyl, dialkylarninoalkyl, alkyl optionally substituted with 

1-8 halogen, dialkylamino, -N(H)alkylheterocycloalkyl, 

15 alkylsulfonylheterocycloalkylarnino, cycloalkylalkylamino, cycloalkoxy, -NH2, -0-

alkyl-heterocycloalkyl, dialkylaminoalkoxy, alkylsulfonylalkylamino and 

-N(H)heterocycloalkyl optionally substituted with I, 2 or 3 groups selected from 

alkyl, alkoxy and halogen; 

Rs is selected from halogen, cycloalkyl, cycloalkylalkylamino, heteroaryl 

20 optionally substituted with I, 2 or 3 groups selected from halogen, alkyl and alkoxy, 

alkylthio, heterocycloalkyl optionally substituted with 1, 2, or 3 groups selected from 

alkyl, halogen, phenyl and oxo, aryl optionally substituted with 1, 2 or 3 groups 

selected from halogen, alkyl, alkoxy, dialkylarninoalkoxy, and heterocycloalkyl 
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optionally substituted with alkyl, alkoxy, dialkylamino, -OH, -C(O)-NH 2, -C(O)-O­

CH3, -C(O)-N(H)(C1-C3)alkyl, heteroarylamino optionally substituted with halogen, 

and-OCF3; 

R6 and R10 are each selected from hydrogen, alkyl optionally substituted with 

5 1-8 halogens, alkylthio, alkenyl, alkynyl, hydroxyalkynyl, halogen, hydroxyalkyl, 

dihydroxyalkyl, amino(imino )alkyl, -C(O)-NH2, -N(H)C(O)alkyl, alkylarninoalkyl, 

alkylaminoalkylarnino, aminoalkylamino, arylalkylarnino, heterocycloalkyl, 

dialkylaminoalkyl, alkylamino optionally substituted with 1-8 halogens, dialkylamino, 

alkoxyalkylarnino, -N(H)alkylheterocycloalkyl, cycloalkylalkylamino, 

l 0 alkylsulfonylheterocycloalkylamino, cycloalkylalkylamino, cycloalkylamino 

optionally substituted with a group selected form -OH, alkyl, -CF3 and 

heterocycloalkyl, -N(H)cycloalkyl optionally substituted with -OH or -NH2, -NH 2, 

-N(H)-heteroaryl, -N(H)-aryl optionally substituted with 1, 2 or 3 groups selected 

from alkoxy, heterocycloalkylalkoxy and dialkylaminoalkoxy, 

15 alkylsulfonylalkylamino and -N(H)heterocycloalkyl; 

R16 is selected from hydrogen, alkyl optionally substituted with 1-8 halogens, 

cycloalkyl optionally substituted with 1 or 2 groups selected from -OH, -NH2, alkyl, 

heterocycloalkyl, and -CF 3, cycloalkylalkyl, heterocycloalkyl optionally substituted 

with -OH or -NH2, alkoxyalkyl, aryl optionally substituted with 1, 2 or 3 alkoxy, 

20 heterocycloalkylalkyl, heteroaryl, gem-dicycloalkylalkyl and dialkylaminoalkyl; 

R11, when present, is -CH2- or -CH(OH)-; 

each of A1 or A2 is Nor C(H), wherein A 1 and A2 can be the same or different, 

provided that A1 can be substituted with ~ only when A1 is C(H), and provided that 

A2 can be substituted with ~ only when A2 is C(H); 

25 L1 is selected from -NHC(O}-, -NHS02-, -NHC(O)O-, -C(O)O-, -C(O)NH-, 

-C(O)NHS02-, -C(O)-, -(CH2)C(O}NH-, -(CH2)NHC(O)-, -(CH2)NH-, 

-(CH2)nS02NH-, -(CH2)NHS02-, -(CH2)C(O)-, -(CH2)0-, and -NH-(CH2)-; 

L2 is -C(O)-NH-cyclopropyl or -NH-C(O)-CH3; 

n is 0 or 1; 

30 m is 0, 1 or 2; and 

each p is independently 0, 1, 2, 3 or 4. 

[0035] Another aspect of the disclosure relates to a compound according to 

Formula I: 
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5 

or a pharmaceutically acceptable salt thereof, wherein: 

R1 is selected from: 

~Alkyl 

UO-Alkyl 

(G) 

and 

(H) 

,~ 

# 
R4a 

(~17 )0-2 
CH20H 

(I) 

wherein ~a is selected from hydrogen, -OR16, -SR16. -N(H)R16, hydroxy, 

alkenyl, alkynyl, hydroxyalkynyl, alkoxy, halogen, hydroxyalkyl, dihydroxyalkyl, -0-

10 C(O)-NH2, amino(imino )alkyl, -C(O)-NH2, -N(H)C(O)alkyl, alkylaminoalkyl, 

alkylaminoalkylamino, aminoalkylamino, arylalkylamino, heterocycloalkyl, 

dialkylaminoalkyl, alkyl optionally substituted with 1-8 halogens, dialkylamino, 

-N(H)alkylheterocycloalkyl, alkylsulfonylheterocycloalkylamino, 

cycloalkylalkylamino, cycloalkoxy, -NH2, -0-alkyl-heterocycloalkyl, 

15 dialkylaminoalkoxy, alkylsulfonylalkylarnino and -N(H)heterocycloalkyl optionally 

substituted with 1, 2 or 3 groups selected from alkyl, alkoxy and halogen; 

~b is selected from H, halogen and methyl optionally substituted with 1-3 

halogens; 
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R16 is selected from hydrogen, alkyl optionally substituted with 1-8 halogens, 

cycloalkyl optionally substituted with 1 or 2 groups selected from -OH, -NH2, alkyl, 

heterocycloalkyl, and -Cf 3, cycloalkylalkyl, heterocycloalkyl optionally substituted 

with -OH or -NH2, alkoxyalkyl, aryl optionally substituted with 1, 2 or 3 alkoxy, 

5 heterocycloalkylalkyl, heteroaryl, gem-dicycloalkylalkyl and dialkylaminoalkyl; 

Rn, when present, is -CHz- or -CH(OH)-; 

L1 is selected from -NHC(O)-, -NHS02-, -NHC(O)O-, -C(O)O-, -C(O)NH-, 

-C(O)NHS02-, -C(O)-, -(CH2)C(O)NH-, -(CH2)NHC(O)-, -(CH2)NH-, -

(CH2)nS02NH-, 

l 0 -(CH2)NHSOz-, -(CH2)C(O)-, -(CH2)0-, and -NH-(CH2)-; and 

15 

20 

L2 is -C(O)-NH-cyclopropyl or -NH-C(O)-CH3. 

[0036] Another aspect of the disclosure relates to a compound according to 

Formula I: 

Lh 
R, I 

or a pharmaceutically acceptable salt thereof, wherein: 

R1 is selected from: 

-'VV\A 

JVvv. Cckyl R4b 

~ 
and 

# 0-Alkyl R4a 

(G) 
o=? 

(H) NH2 

wherein ~a is selected from hydrogen, -OR1&, -SR1&, -N(H)R1&, hydroxy, 

alkenyl, alkynyl, hydroxyalkynyl, alkoxy, halogen, hydroxyalkyl, dihydroxyalkyl, -O­

C(O)-NH2, amino(imino)alkyl, -C(O)-NH2, -N(H)C(O)alkyl, alkylaminoalkyl, 
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alkylaminoalkylamino, aminoalkylamino, arylalkylamino, heterocycloalkyl, 

dialkylaminoalkyl, alkyl optionally substituted with 1-8 halogens, dialkylamino, 

-N(H)alkylheterocycloalkyl, alkylsulfonylheterocycloalkylamino, 

cycloalkylalkylamino, cycloalkoxy, -NH2, -0-alkyl-heterocycloalkyl, 

5 dialkylaminoalkoxy, alkylsulfonylalkylamino and -N(H)heterocycloalkyl optionally 

substituted with l, 2 or 3 groups selected from alkyl, alkoxy and halogen; 

~bis selected from H, halogen and methyl optionally substituted with 1-3 

halogens; 

R 16 is selected from hydrogen, alkyl optionally substituted with 1-8 halogens, 

I 0 cycloalkyl optionally substituted with I or 2 groups selected from -OH, -NH2, alkyl, 

heterocycloalkyl, and -CF3, cycloalkylalkyl, heterocycloalkyl optionally substituted 

with -OH or -NH2, alkoxyalkyl, aryl optionally substituted with 1, 2 or 3 alkoxy, 

heterocycloalkylalkyl, heteroaryl, gern-dicycloalkylalkyl and dialkylaminoalkyl; 

L1 is selected from -NHC(O)-, -NHS02-, -NHC(O)O-, -C(O)O-, -C(O)NH-, 

15 -C(O)NHS02-, -C(O)-, -(CH2)C(O)NH-, -(CH2)NHC(O)-, -(CH2)NH-, 

-(CH2)0 S02NH-, -(CH2)NHS02-, -(CH2)C(O)-, -(CH2)0-, and -NH-(CH2)-; and 

L2 is -C(O)-NH-cyclopropyl or -NH-C(O)-CH3. 

(0037] For purposes of this specification, the language for the definition of R 16, as 

defined in Formula I, is meant to mean that R 16 can be hydrogen, or R1 6 can be alkyl 

20 optionally substituted with 1-8 halogen groups, or R16 can be cycloalkyl optionally 

substituted with I or 2 groups selected from -OH, -NH2, alkyl, heterocycloalkyl, and 

-9F3, or R 16 can be cycloalkylalkyl, or R 16 can be heterocycloalkyl optionally 

substituted with -OH or -NH, or R 16 can be alkoxyalkyl, or R1 6 can be aryl optionally 

substituted with I, 2 or 3 alkoxy, or R 16 can be heterocycloalkylalkyl, or R16 can be 

25 heteroaryl, or R 16 can be gem-dicycloalkylalkyl, or R16 can be dialkylaminoalky1. 

This interpretation of the language for R 16 is meant to be exemplary for the 

interpretation of the language in the definitions for the other variables listed in this 

specification. 

(0038) When any of the embodiments in this specification refers to a compound 

30 of Formula I, IB, IC, ID or IE, this is meant to mean that this embodiment includes 

each of Formula I, IB, IC, ID or IE individually or in any combination of each other. 

For instance, when any of the embodiments in this specification refers to a compound 

of Formula l, IB, IC, ID or IE, this can be interpreted to include only compounds 
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having Formula I, or only compounds having Formula IB, or only compounds having 

Formula IC, or only compounds having Formula ID, or only compounds having 

Formula IE, or a combination of any two of Formula I, IB, IC, ID or IE, (such as, for 

example, a compound of Formula IB or IC, or a compound of Formula ID or IE, 

5 wherein all variables L,, R1 and R3 are as defined in Formula I) or a combination of 

any three of Formula I, IB, IC, ID or IE, or a combination of any four of Formula I, 

IB, IC, ID or IE, or all of Formula I, IB, IC, ID and IE. 

(0039} Unless otherwise specificed, the compounds disclosed herein are meant to 

include pharmaceutically acceptable salts of these compounds, whether this is 

10 exlicitely srated or not, as alternative embodiments to the free base forms of the 

compounds in this disclosure. 

15 

[0040) In another embodiment of the compound of Formula I, IB, IC, ID, or IE, or 

a pharmaceutically acceptable salt thereof, ~a is selected from -N(H)R 16 , -OR 16, and 

-SR16; 

Rib is selected from H, alkyl optionally substituted with one or more halogens, 

and halogen; and 

R 16 is selected from hydrogen, alkyl optionally substituted with 1-8 halogens, 

cycloalkyl optionally substituted with 1 or 2 groups selected from -OH, -NH2, -CH3 

and -CF 3, cycloalkylalkyl, heterocycloalkyl optionally substituted with alkyl, -OH or 

20 -NH2, alkoxyalkyl, aryl optionally substituted with 1, 2 or 3 alkoxy, 

heterocycloalkylalkyl, heteroaryl, gem-dicycloalkylalkyl and dialkylaminoalkyl. 

(0041] In another embodiment of the compound of Formula I, IB, IC, ID, or IE, or 

a pharmaceutically acceptable salt thereof, ~a is cyclohexylarnino optionally 

substituted with -OH. 

25 [0042) In another embodiment of the compound of Formula I, IB, IC, ID, or IE, or 

a pharmaceutically acceptable salt thereof, ~b is alkyl optionally substituted with 1-8 

fluoro. 

(0043) In another embodiment of the compound of Formula I, IB, IC, ID, or IE, or 

a pharmaceutically acceptable salt thereof, R16 is cyclopropyl, cyclopentyl or 

30 cyclohexyl, wherein each cyclopropyl, cyclopentyl or cyclohexyl can be optionally 

substituted with 1 or 2 -OH. 

[0044] In another embodiment of the compound of Formula I, IB, IC, ID, or IE, or 

a pharmaceutically acceptable salt thereof, R 1 is 
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JVVV' 

H3 H3 

R4a 

o=9 or 

NH2 (K) 

R4a 

(yH2)1-3 
OH (L) 

wherein ~a is selected from -N(H)R16, -OR16, and -SR16; and 

R16 is selected from hydrogen, alkyl optionally substituted with 1-8 halogens, 

5 cycloalkyl optionally substituted with 1 or 2 groups selected from -OH, -NH2, -CH 3 

and -CF3, cycloalkylalkyl, heterocycloalkyl optionally substituted with -OH or -NH 2, 

alkoxyalkyl, aryl optionally substituted with 1, 2 or 3 alkoxy, heteroaryl, gem­

dicycloalkylalkyl and dialkylaminoalkyl. 

[0045] In another embodiment of the compound of Formula I, IB, IC, ID, or IE, or 

I 0 a pharmaceutically acceptable salt thereof, R 1 is 

or 

wherein R 16 is selected from hydrogen, alkyl optionally substituted with 1-8 halogens, 

cycloalkyl optionally substituted with I or 2 groups selected from -OH, -NH2, -CH 3 

and -CF3, cycloalkylalkyl, heterocycloalkyl optionally substituted with -OH or -NH 2, 

15 alkoxyalkyl, aryl optionally substituted with 1, 2 or 3 alkoxy, heteroaryl, gem­

dicycloalkylalkyl and dialkylaminoalkyl. 

(0046] In another embodiment of the compound of Formula I, IB, IC, ID, or IE, or 

a pharmaceutically acceptable salt thereof, R 1 is 

R4a 

(yH~i-3 
OH (L) 
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wherein ~a is selected from -N(H)R16, -OR16, and -SR16; and 

R16 is selected from hydrogen, alkyl optionally substituted with 1-8 halogens, 

cycloalkyl optionally substituted with 1 or 2 groups selected from -OH, -NH2, -CH3 

and -CF:» cycloalkylalkyl, heterocycloalkyl optionally substituted with -OH or -NH2 , 

5 alkoxyalkyl, aryl optionally substituted with 1, 2 or 3 alkoxy, heteroaryl, gem­

dicycloalkylalkyl and dialkylaminoalkyl. 

(0047} In another embodiment of the compound of Formula I, IB, IC, ID, or IE, or 

a pharmaceutically acceptable salt thereof, R1 is 

R4a 

(K) 

10 wherein ~a is selected from -N(H)R16' -OR 16, and -SR 16; and 

R16 is selected from hydrogen, alkyl optionally substituted with 1-8 halogens, 

cycloalkyl optionally substituted with 1 or 2 groups selected from -OH, -NH2, -CH3 

and -CF3, cycloalkylalkyl, heterocycloalkyl optionally substituted with -OH or -NH2 , 

alkoxyalkyl, aryl optionally substituted with 1, 2 or 3 alkoxy, heteroaryl, gem-

15 dicycloalkylalkyl and dialkylaminoalkyl. 

(0048] In another embodiment of the compound of Formula I, IB, JC, ID, or IE, or 

a pharmaceutically acceptable salt thereof, R1 is 

[0049] In another embodiment of the compound of Formula I, IB, IC, ID, or IE, or 

20 a pharmaceutically acceptable salt thereof, the heterocycloalkyl substituents of aryl in 

R3 is piperazinyl, morpholinyl, azetidinyl or piperidinyl. In another embodiment, the 

heterocycloalkyl substituents of aryl in R3 for Formula I, IB, IC, ID and IE is 

piperazinyl, morpholinyl or piperidinyl, wherein the piperazinyl, morpholinyl or 

piperidinyl is N-substituted with alkyl or phenyl. In other embodiments, the 

25 heterocycloalkyl substituents of aryl in R3 for Formula I, IB, IC, ID or IE is 

piperazinyl, morpholinyl, azetidinyl or piperidinyl, and R 1 is of Formula (G), (H), (I), 

(K), (L), (N) or (P). 
30 



(0050] When any of the embodiments in this specification refers to a compound 

of Formula (G), (H), (I), (K), (L), (N) or (P), this is meant to mean that this 

embodiment includes each of Formula (G), (H), (I), (K), (L), (N) or (P) individually 

· or in any combination of each other. For instance, when any of the embodiments in 

5 this specification refers to a compound of Formula (G), (H), (I), (K), (L), (N) or (P), 

this can be interpreted to include only compounds having Formula (G), or only 

compounds having Formula (H), or only compounds having Formula (I), or only 

compounds having Formula (K), or only compounds having Formula (L), or only 

compounds having Formula (N), or only compounds having Formula (P), or a 

10 combination of any two of Formula (G), (H), (I), (K), (L), (N) or (P), or a 

combination of any three of Formula (G), (H), (I), (K), (L), (N) or (P), or a 

combination of any four of Formula (G), (H), (I), (K), (L), (N) or (P), or a 

combination of any five of Formula (G), (H), (I), (K), (L), (N) or (P), or a 

combination of any six of Formula (G), (H), (I), (K), (L), (N) or (P), or all of Formula 

15 (G), (H), (I), (K), (L), (N) and (P). 

(0051] Non-limiting examples of the heterocycloalkyl for Formula I, IB, IC, ID or 

IE, when R3 is heterocycloalkyl, include piperidinyl, pyrrolidinyl, morpholinyl and 

piperizinyl. In another embodiment, this heterocycloalkyl group is piperidinyl or 

pyrrolidinyl. In another embodiment, this heterocycloalkyl group is piperidinyl. In 

20 another embodiment, this heterocycloalkyl group is pyrrolidinyl. In other 

embodiments, the heterocycloalkyl for Formula I, IB, IC, ID or IE, when R3 is 

heterocycloalkyl, include piperidinyl, pyrrolidinyl, morpholinyl and piperizinyl, and 

R 1 is of Formula (G), (H), (I), (K), (L), (N) or (P). 

[0052] Non-limiting examples of the dialkylaminoalkoxy in R3 for Formula I, IB, 

25 IC, ID and IE include diethylaminoethoxy, ethylmethylaminoethoxy and 

dimethylaminoethoxy. 

(0053] In other embodiments, the dialkylaminoalkoxy in R3 for Formula I, IB, IC, 

ID or IE, or a pharmaceutically acceptable salt thereof, is diethylaminoethoxy, 

ethylmethylaminoethoxy or dimethylaminoethoxy, and R 1 is of Formula (G), (H), (I), 

30 (K), (L), (N) or (P). 

(0054] Non-limiting examples of the heterocycloalkyl for Formula I, 18, IC, ID 

and IE, or a pharmaceutically acceptable salt thereof, when R5 is heterocycloalkyl, 

include piperidinyl or piperizinyl, In another embodiment, the piperidinyl or 
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piperizinyl is N-substituted with methyl. In other embodiments, the heterocycloalkyl 

for Formula I, IB, IC, ID or IE, or a pharmaceutica!Jy acceptable salt thereof, when Rs 

is heterocycloalkyl, is piperidinyl or piperizinyl, and R 1 is of Formula (G), (H), (I), 

(K), (L), (N) or (P). 

5 [0055] Non-limiting examples of the heterocycloalkyl substituents of aryl in Rs 

for Formula I, IB, IC, ID and IE, or a pharmaceutically acceptable salt thereof, 

include piperazinyl, morpholinyl and piperidinyl. In other embodiments, the 

heterocycloalkyl substituent of aryl in Rs for Formula I, IB, IC, ID and IE, or a 

pharmaceutically acceptable salt thereof, is piperazinyl, morpholinyl or piperidinyl, 

l 0 and R1 is of Formula (G), (H), (I), (K), (L), (N) or (P). 

(0056} In other embodiments, RJ for the compound of Formula I, IB, IC, ID or 

IE.or a pharmaceutically acceptable salt thereof, is cycloalkyl, such as cylcopentyl, 

cyclobutyl or cyclopropyl as non-limiting examples. In other embodiments, R3 for the 

compound of Formula I, IB, IC, ID or IE is cylcopentyl, cyclobutyl or cydopropyl, 

15 and R1 is of Formula (G), (H), (I), (K), (L), (N) or (P). 

(0057] In other embodiments, R3 for the compound of Formula I, IB, IC, ID or IE, 

or a pharmaceutically acceptable salt thereof, is heterocycloalkyl, such as 

pyrrolidinyl, piperidinyl or azetidinyl as non-limiting examples. In other 

embodiments, R3 for the compound of Formula I, IB, IC, ID or IE, or a 

20 pharmaceutically acceptable salt thereof, is cylcopentyl, cyclobutyl or cyclopropyl, 

and R1 is of Formula (G), (H), (I), (K), (L), (N) or (P). 

(0058] In other embodiments, R3 for the compound of Formula I, IB, IC, ID or IE, 

or a pharmaceutically acceptable salt thereof, is heteroaryl. In other embodiments, R3 

for the compound of Formula I, IB, IC, ID or IE, or a pharmaceutically acceptable salt 

25 thereof, is heteroaryl, and R1 is of Formula (G), (H), (I), (K), (L), (N) or (P). 

(0059] In other embodiments, R3 for the compound of Formula I, IB, IC, ID or IE, 

or a pharmaceutically acceptable salt thereof, is H. In other embodiments, R3 for the 

compound of Formula I, IB, IC, ID or IE, or a pharmaceutically acceptable salt 

thereof, is H, and R1 is of Formula (G), (H), (I), (K), (L), (N) or (P). 

30 (0060] In other embodiments, R3 for the compound of Formula I, IB, IC, ID or IE, 

or a pharmaceutically acceptable salt thereof, is arylalkyl, such as phenylmethyl as a 

non-limiting example. In other embodiments, R3 for the compound of Formula I, IB, 

IC, ID or IE is arylalkyl, and R 1 is of Formula (G), (H), (I), (K), (L), (N) or (P). 
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[0061] In other embodiments of the compound of Formula I, IB, IC, ID or IE, or a 

pharmaceutically acceptable salt thereof, R1 is 

~a or 

(H) 

wherein ~a is cycloalkylamino optionally substituted with -OH, alkyl, -CF 3, 

5 or heterocycloalkyl; 

~bis selected from H, halo and methyl optionally substituted with 1-3 

halogens; and R 17 , when present, is -CH2- or -CH(OH)-. In this embodiment, L1 can 

be -N(H)C(O)-. 

[0062] Non-limiting examples of ~a for any of the above embodiments include 

10 trans-4-hydroxycyclohexylamino, cyclohexylamino, cyclopentylamino, 

cyclopropylamino, cis-4-hydroxy-4-methylcyclohexylamino, 4-

(trifluoromethyl)cyclohexylamino and trans-4-piperidin-1-ylcyclohexylamino. 

15 

[0063] In other embodiments of the compound of Formula I, IB, IC, ID or IE, or a 

pharmaceutically acceptable salt thereof, R1 is 

~a or 

(H) 

wherein ~a is trans-4-hydroxycyclohexylamino, cyclohexylamino, cyclopentylamino, 

cyclopropylamino, cis-4-hydroxy-4-methylcyclohexylamino, 4-

(trifluoromethyl)cyclohexylamino or trans-4-piperidin-1-ylcyclohexylarnino; 

~bis selected from H, halo and methyl optionally substituted with 1-3 

20 halogens; and 

R 17, when present, is -CH2- or -CH(OH)-. 

[0064] In other embodiments of the compound of Formula I, IB, IC, ID or IE, or a 

pharmaceutically acceptable salt thereof, R1 or a pharmaceutically acceptable salt 

thereof, is 
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~a or 

wherein R.ia is cycloalkylalkylamino; 

R.ib is selected from H, halo and methyl optionally substituted with 1-3 

halogens. In this embodiment, L1 can be -N(H)C(O)-; and 

5 R 17, when present, is -CH2- or -CH(OH)-. 

10 

[0065] A non-limiting example of R.ia for any of the above embodiments includes 

cyclopropylmethylamino. 

[0066] In other embodiments of the compound of Formula I, IB, IC, ID or IE, or a 

pharmaceutically acceptable salt thereof, R1 is 

~a or 

(H) 

wherein R.ia is alkylamino optionally substituted with 1-8 halo; 

R.ib is selected from H, halo and methyl optionally substituted with 1-3 

halogens; and R 17, when present, is -CH2- or -CH(OH)-. In this embodiment, L1 can 

be -N(H)C(O)-. 

I 5 (0067) Non-limiting examples of ~a for any of the above embodiments include 1-

methylethylamino, ethylamino, 1-ethylpropylamino, 2-methylpropylamino, (2,2-

dimethylpropyl)amino, (2-aminoethyl)amino, (2,2,3 ,3,3-pentafluoropropyl)amino, 1-

methylpropylamino, ( 1 S)-1-methylpropylamino, (2,2,2-trifluoroethyl)amino, 1-

propylbutylamino, propylamino, 1,2-dimethylpropylamino, (3,3,3-

20 trifluoropropyl)amino, (2,2,3,3,4,4,4-heptafluorobutyl)amino, butylamino, 1,2,2-

trimethylpropylamino, 1-[ (methyloxy)methyl]propylamino, 1-

methylethyloxyethylamino, 1-methylpropylamino, pentylamino, (2,2,3 ,3 ,3-

pentafluoropropyl)amino, butylamino, 2-[(1-methylethyl)oxy]ethylamino, (1 S)-1-

methylpropylamino, ( l R)-1-methylpropylamino, ( l S)-1,2-dimethylpropylamino, 1-
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5 

cyclopropylethylamino, ( l R)-1,2-dimethylpropylamino, l-ethyl-2-

methylpropylamino, and 3-[( 1-methylethyl)arnino ]propylamino. 

(0068] In other embodiments of the compound of Formula I, IB, IC, ID or IE, or a 

pharmaceutically acceptable salt thereof, R1 is 

~a or 

(H) 

wherein R.ia is heterocycloalkylamino optionally substituted with alkyl; 

R.ib is selected from H, halogen and methyl optionally substituted with 1-3 halogens; 

and R17, when present, is -CH2- or -CH(OH)-. In this embodiment, L 1 can be 

-N(H)C(O)-. 

10 (0069] Non-limiting examples ofR.ia for any of the above embodiments include 

tetrahydrofuran-3-ylamino, piperidin-4-ylarnino, tetrahydro-2H-pyran-4-ylamino, (l­

ethylpiperidin-4-yl)amino, (tetrahydrofuran-2-ylmethyl)amino, pyrrolidin-3-ylamino, 

(piperidin-3-ylmethyl)amino, (pyrrolidin-3-ylmethyl)amino, (3S)-tetrahydrofuran-3-

ylamino, (3R)-tetrahydrofuran-3-ylamino, azetidin-1-yl, piperidin-1-ylamino, and 

15 (3S)-tetrahydrofuran-3-ylamino. 

[0070] In other embodiments of the compound of Formula I, IB, IC, ID or IE, R1 

lS 

or 

I~ 
# 

R4a 

(~17 t2 (I) 

CHiOH 

wherein R.ia is -N(H)-aryl optionally substituted with 1, 2 or 3 alkoxy, 

20 heterocycloalkylalkoxy or dialkylarninoalkoxy; 

R.ib is selected from H, halogen and methyl optionally substituted with 1-3 

halogens; and 

R17, when present, is -CH2- or -CH(OH)-. 

In this embodiment, Lr can be -N(H)C(O)-. 
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(0071] Non-limiting examples of Rta tor any otthe above embodiments include 

phenylamino, (phenylmethyl)amino, (3-{[2-( dimethylamino )ethyl]oxy }phenyl)amino, 

3- {[2-( dimethylamino )-4-(methyloxy)ethyl]oxy }phenyl)amino and { 4-(methyloxy)-3-

[ (2-morpholin-4-ylethyl)oxy ]phenyl} amino. 

5 [0072] ln another embodiment, R1 in Formula I, IB, IC, ID, or IE, or a 

pharmaceutically acceptable salt thereof, is selected from one of Group Z; ~a is 

(2,2,3 ,3 ,3-pentafluoropropyl)amino, butyl amino, 2-[ ( 1-methylethyl)oxy ]ethylamino, 

(1 S)-1-methylpropyl]amino, (1-methylpropyl)amino, (lR)-1-methylpropyl]amino, 2-

(propylamino ), ( 1 S)-1,2-dimethylpropyl]amino, (1-cyclopropylethyl)amino, (1 R)-1,2-

10 dimethylpropyl]amino or 2,2-dimethylpropylamino; and ~b is H. 

[0073) In another embodiment, R1 in Formula I, IB, IC, ID, or IE, or a 

pharmaceutically acceptable salt thereof, is selected from one of Group Z; ~a is 1-

ethylpropylamino; and ~b is chloro, fluoro, bromo, or methyl. 

[0074) In other embodiments, R 1 in Formula I, IB, IC, ID, or IE, or a 

15 pharmaceutically acceptable salt thereof, s selected from one of Group Z; ~a is l­

ethyl-2-methylpropyl)amino, (1 R)-1-methylpropylamino, 1-cyclopropylethylamino, 

1-cyclopropylpropylamino, ( l R)-1,2,2-trimethylpropylamino, ( 1 R)-1,2-

dimethylpropylamino, 3,3,3-trifluoro-1-methylpropylamino, 2-rnethyl-1-

trifluoromethylpropylamino, 2-methyl-1-( 1-methylethyl)propylamino, 1-

20 methylethylarnino, dicyclopropylmethylarnino, cyclopentylamino, 

trifluoromethylpropylamino, 2-methylpropylamino, cyclopentylmethylamino, 

cyclobutylarnino, ( 1 S)-1-methylpropylamino, 3 ,3 ,3-trifluoropropylamino, 

propylamino or 2-fluoro-1-(fluoromethyl)ethylamino; and ~b is methyl. 

(0075] In other embodiments, R1 in Formula I, IB, IC, ID, or IE, or a 

25 pharmaceutically acceptable salt thereof, is selected from one of Group Z; ~a is 1-

ethylpropylamino or (I R)-1-methylpropylamino; and ~b is CF 3. 

[0076) In other embodiments, R 1 in Formula I, IB, IC, ID, or IE, or a 

pharmaceutically acceptable salt thereof, is selected from one of Group Z; ~a is ( 1 R)-

1-methylpropylamino, 1-methylethylarnino, cyclopentylamino, 2-methylpropylamino, 

30 2,2-dimethylpropylamino, (I R)-1,2-dimethylpropylamino, propylamino, (3,3,3-

trifluoropropyl)amino or cyclobutylamino; and ~b is Br. 

(0077] In other embodiments, R 1 in Formula I, IB, IC, ID, or IE, or a 

pharmaceutically acceptable salt thereof, is selected from one of Group Z; ~a is 
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( cyclopropylmethyl)amino, ( 1-ethylpropyl)amino, ( cis-4-hydroxy-4-

methylcyclohexyl)amino or (trans-4-piperidin-1-ylcyclohexyl)amino; and R.tb is H. 

(0078] In other embodiments, R1 in Formula I, 18, IC, ID, or IE is selected from 

one of Group Z; Ria is cyclopropylmethylamino or 1-( 1-

5 methylcyclopropyl)ethylamino; and R.tb is methyl. 

[0079] In other embodiments, R1 in Formula I, IB, IC, ID, or IE, or a 

pharmaceutically acceptable salt thereof, is selected from one of Group Z; Ria is 

pyridin-4-ylamino; and Rib is H. 

(0080] In another embodiment, R1 in Formula I, IB, IC, ID, or IE, or a 

10 pharmaceutically acceptable salt thereof, is selected from one of Group Z; Ria is (3S)­

tetrahydrofuran-3-ylamino; and Rib is methyl. 

15 

[0081) In another embodiment, the compound of Formula I is selected from one 

of the following compounds from Table I, or a pharmaceutically acceptable salt of 

any of the compounds in Table I: 

TABLE I 

NAME & ACTIVITY 
STRUCTURE 

~ 0 

~~ N-cyclopropyl-6-[3-endo-( {[2-methyl-
3-

( methyloxy)phenyl]carbony!}amino )-
8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-

J::XJ,&o, 
3-carboxamide 

ACTIVITY =C 

H I ,& 

H 0 _rNGN 6-[3-endo-({{2-methyl-3-
( methyloxy)phenyl]carbonyl}amino )-

8-azabicyclo{3.2.1)oct-8-yl)-N-[2-
(methyloxy}ethyl]pyridine-3-

J::X),60, carboxamide 

ACTIVITY= D 

H I~ 
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STRUCTURE 

H 0 

~NQ'\ 
-N N 

\ -

~N4o, Hu 
I\ 

HJN 0 
N \._/ ob 
~N4o, Hu 
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NAME & ACTIVITY 

N-[2-( dimethytamino )ethylj-6-[3-
endo-({[2-methyl-3-

(methyloxy)phenyljcarbonyl}amino}-
8-azabicyclol3.2.1 )oct-8-yl]pyridine-

3-carboxamide 

ACTIVITY= C 

6-[3-endo-( {[2-m ethyl-3-
( methytoxy)phenyt]carbonyl}amino }-

8-azabicycio[3.2.1]oct-8-yl)-N-(2· 
morpholin-4-ylethyl)pyridine-3· 

carboxamide 

ACTIVITY= C 

6-[3-endo-( {[2-rnethyl-3-
( methyloxy )phenyl]carbonyl}amino )-

8-azabi cyclo[3.2. 1 ]oct-8-ylJ-N­
(pyridin-3-ylmethyl)pyridine-3-

carboxarnide 

ACTIVITY= A 

N-cyciopentyl-6-(3-endo-( {[2-methyt-
3-

( rnethyloxy }phenyl]carbonyt}arnino }-
8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-

3-carboxarnide 

ACTIVITY= B 

N-[(2-chlorophenyl)methyl]-6-[3-
endo-( {(2-m ethyl-3-

(methyloxy )phenyl]carbonyl}amino )-
8-azabicyclo(3. 2. 1 )oct-8-yl)pyridine-

3-cart>oxarnide 

ACTIVITY= A 



STRUCTURE 
H 0 c1-Q-'Q 

N H~ 
t::><.~ 0 o, 
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NAME & ACTIVITY 

N-[( 4-chlorophenyl )methyl}-6-[3-
endo-({{2-methyl-3-

(methyloxy)phenyl)carbonyl)amino)-
8-azabicyclo{3.2 .1 )oct-8-yl]pyndme-

3-carboxam ide 

ACTIVITY= B 

N-{2-(3,4-
bis(methyloxy)phenyl]ethyl}-6-[3-

endo-({[2-methyl-3-
( methyloxy)phenyl]carbonyl}amino )-
8-azabicyclo[3.2. 1 Joct-8-yl]pyndme-

3-carboxam ide 

ACTIVITY= D 

N-(furan-2-ylmethyl)-6-[3-endo-({[2-
methyl-3-

(methyloxy)phenyl]carbonyl)amino)-
8-azabicyclo[3.2.1 joct-8-yljpyndme-

3-carboxamide 

ACTIVITY= A 

6-[3-endo-( {[2-methyl-3-
( methyloxy )phenyl] ca rbonyl}am ino )-

8-azabicycio[3.2.1 )oct-8-yl)-N-(2-
methylpropyl)pyridine-3-

carboxamide 

ACTIVITY= C 

6-[3-endo-{{[2-methyl-3-
(methyloxy)phenyl]carbonyl)amino }-

8-azabicydo[3.2.1]oct-8-yl)-N-{(4-
( rnethyloxy)phenyl)methyl}pyridine-

3-carboxamide 

ACTIVITY= A 



STRUCTURE 

40 

NAME & ACTIVITY 

6-[3-endo-( {[2-methyl-3-
(methyloxy)phenyl)carbonyl}amino }-

8-azabicycio[3.2.1 joct-8-yl]-N-[3-
(methyloxy)propyl)pyridine-3-

carboxamide 

ACTIVITY= B 

6-[3-endo-({[2-methyl-3-
(methyloxy)phenyljcarbonyl}amino}-

8-azabicycio[3.2.1Joct-8-yl}-N-[(4-
methylphenyl )methylJpyridine-3-

carboxamide 

ACTIVITY= A 

N-(1,3-benzodioxol-5-ylmethyl}-6-[3-
endo-({[2-methyl-3-

( methyloxy)phenyl]carbonyl}amino }-
8-azabicycio[3.2.1 ]oct-8-yl]pyndme-

3-carboxamide 

ACTIVITY= A 

6-[3-endo-({[2-methyl-3-
( methyloxy )phenyl)carbonyl}am ino )-
8-azabicycio[3.2.1 ]oct-8-yl]-N-prop-

2-yn-1-ylpyridine-3-carboxamide 

ACTIVITY= C 

N-{[3,4-
bis(melhyloxy)phenyl]m ethyl}-6-[3-

endo-({{2-m ethyl-3-
(methyloxy)phenyl}carbonyl}amino }-
8-azabicyclo[3.2.1 ]oct-8-yfjpyndme-

3-carboxamide 

ACTIVITY= 



STRUCTURE 
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NAME & ACTIVllY 

6-(3-endo-({[2-methyl-3-
(methyloxy)phenyljcarbonyl}amino)-
8-azabicyclo[3.2.1Joct-8-yl]-N-[3-(4-
methylpiperazin-1-yl)propyl)pyridine-

3-carboxamide 

ACTIVllY :: B 

N-[2-( ethylthio )ethyl]-6-[ 3-endo-{ {[2-
methyl-3-

{ methyloxy )phenyljcarbonyl)amino )-
8-azabicyclo[3. 2. 1 ]oct-8-yl]pyridine-

3-carboxamide 

6-[3-endo-( {[2-methyl-3-
(methyloxy)phenyljcarbonyl}amino)-

8-azabicyclo[3.2.1 }oct-8-yl)-N· 
{(1S,2S)-2· 

((phenylmethyl)oxy]cyciopentyl}pyridi 
ne-3-carboxamide 

ACTIVllY = 0 

N-[(6-chloropyridin-3-yl )methyl]-6-[3-
endo-( {[2-methyl-3-

( methyloxy )phenyl]carbony1)amino }-
8-azabicyclo[3 .2.1 ]oct-8-y1]pyridine-

3-carboxamide 

ACTIVllY :: A 

N-[(2-chloro-6-fluorophenyl)methyl}-
6-[3-endo-{ {[2 -methyl-3-

(methyloxy)phenyl]carbonyl)amino )-
8-azabicyclo[3.2.1]oct-8-yl]pyridine-

3-carboxamide 

ACTIVllY= A 



STRUCTURE 
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NAME & ACTIVITY 

6-(3-endo-{ {[2-methyt-3-
( methyloxy)pheny!Jcarbonyl)amino )-

8-azabicycto[3.2.1 }oct-8-yl}-N·[2-
( methylthio )ethyt]pyridine--3-

ca rboxamide 

ACTIVITY= C 

N-butyl-6-[3-endo-({[2-methyl-3-
( methyloxy)phenyl]carbonyl)amino )-
8-azabicyclo[3.2.1 joct-8-yl]pyridine--

3-carboxamide 

ACTIVITY= B 

6-[3-endo-( {[2-methyl-3-
( m ethyloxy)phenyl]carbonyl}amino )-

8-azabicyclo(3 .2.1 ]oct-8-yl]-N-(3-
morpholin-4-ylpropyl)pyridine-3· 

carboxamide 

ACTIVITY= B 

6-[3-endo-({(2-methyl-3-
( methyloxy)phenyljcarbonyl}amino )-

8-azabicycto[3.2.1 )oct-8-yl]-N-(2-
pyridin-4-ytethyl)pyridine-3-

carboxamide 

ACTIVITY= C 

N-{2-(( 1-methylethyl)oxyjethyl)-6-[3-
endo-( {[2-methyl-3-

( methyloxy )phenyl]carbonyl}amino )-
8-azabicyclo[3.2.1 joct-8-yt]pyridine--

3-carboxamide 

ACTIVITY= D 



STRUCTURE 
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NAME & ACTIVITY 

6-[3-endo-( {(2-methyl-3-
(methyloxy )phenyfjcarbonyl}amino }-

8-azabicyclo[3.2.1 joct-8-yl)-N-{2 • 
pyridln-3-ylethyl)pyridine-3-

carboxamide 

ACTIVITY= C 

N-(4 ,4-bis(methyloxy)butyl]-6-(3-
endo-( {[2-methyl-3-

(methyloxy)phenyl)carbonyl}amino}-
8-azabicyclo(3.2.1 ]oct-8-yl]pyridine-

3-carboxamide 

ACTIVITY= C 

6-[3-endo-({[2-methyl-3-
(methyloxy)phenyl)carbonyf}amino}-

8-azabicyclo[3.2.1]oct-8-yl)·N·[(5· 
methylpyrazin-2-yl)methyl)pyridine-

3-carbox:amide 

ACTIVITY :: A 

6-[3-endo-( {(2-methyl-3-
(methyloxy)phenyl]carbonyl}amino }-

8-azabicyclo[3.2. 1 joct-8-yl]-N-[3-
endo-{propyloxy)propylJpyridine-3-

carboxamide 

ACTIVITY= B 

6-[3-endo-( {(2-m ethyl-3-
( methyloxy)phenyl)carbonyl}amino }-

8-azabicyclo[3.2.1 )oct-8-yl]-N­
{(3.4 .5-

tris(methyloxy)phenyl]methyl}pyridin 
e-3-carbox:amide 

ACTIVITY= C 



STRUCTURE 
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NAME & ACTIVITY 

N-{[3.5-
bis(methyloxy)phenyl]methyl}-6-(3-

endo-({(2-m ethyl-3-
( methyloxy)phenyl]carbonyl)amino }-
8-azabicyclo[3.2. 1 )oct-8-yl]pyndine-

3-carboxamide 

ACTIVITY= C 

6-(3-endo-({[2-methyl-3-
(methyloxy)phenyl]carbonyl}amino }-

8-azabicycio[3.2. 1 ]oct-8-yl]-N-( {4-
((trifluoromethyl)oxy}pheny_l}methyl)p 

yridine-3-carboxamide 

ACTIVITY= 0 

N-( cyclopropylm ethyl}-6-[3-endo-
( {[2-methyl-3- . 

(methyloxy)phenyl]carbonyl}amino}-
8-azabicyclo(3 .2. 1 )oct-8-yl]pyndine-

3-carboxam ide 

ACTIVITY= B 

N-{[2.4-
bis( methyloxy)phenyl}methyl}-6-[3-

endo-( {[2-methyt-3-
(methyloxy)phenyl]carbonyl}amino }-
8-azabicycio(3.2.1 ]oct-8-yl]pyndine-

3-carboxam ide 

ACTIVITY= B 

N-[( 4-bromophenyl)methylj-6-[3-
endo-({[2-methyl-3- . 

(methyloxy)phenyl}carbonyl}ammo)-
8-azabicyclo(3.2.1 )oct-8-yl)pyndine-

3-carboxamide 

ACTIVITY= B 



STRUCTURE 
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NAME & ACTIVITY 

N-[(2.2-dimethyl-1.3-dioxolan-4-
yl)methyl)-6-[3-endo-{ {[2-methyt-3-

( methyloxy)phenyl]carbonyl}amino }-
8-azabicyclo[3. 2. 1 )oct-8-yl]pyridine-

3-carboxamide 

ACTIVITY :: D 

6-[3-endo-( {[2-methyl-3-
( methyloxy)phenyl]carbonyl}amino )-
8-azabicyclo[3.2. 1 ]oct-8-yl)-N-[(3S)-

1-(phenylmethyl )pyrrolidin-3-
yijpyridine-3-carboxamide 

ACTIVITY:::: B 

6-[3-endo-( {[2-methyl-3-
{methyloxy )phenyl]carbonyl}amino )-
8-azabicyclo[3.2.1 ]oct-8-yl)-N-[{3R)-

1-(phenylmethyl )pyrrolidin-3-
yl]pyridine-3-carboxamide 

ACTIVITY= A 

N-[3-(diethylamino)propyl]-6-[3-
endo-( {[2-methyi-3-

( m ethyloxy )phenyl]carbonyl}am ino }-
8-azabicyclo[3 .2. 1 joct-8-yl]pyridine-

3-carboxamide 

ACTIVITY= B 

N-{3-[{1-methylethyl)oxy]propyl}-6-
[3-endo-({[2-methyl-3-

{ methyloxy)phenyl]carbonyl}amino }-
8-azabicyclo[3.2.1 ]oct-8-yljpyridine-

3-carboxamide 

ACTIVITY= C 



NAME & ACTIVITY 
STRUCTURE 

r~-QN 6-[3-endo-{ {[2-m ethyt-3-
(methytoxy)phenyl]carbonyl}amino )-

8-azabicydo[3.2.1 Joct-8-yt]-N-

~==>(~o, 
propytpyridine-3-carboxamide 

ACTIVITY= C 

H I ~ 

H 0 

r"Q N-[2 -( diethytam ino )ethylJ-6-[3-endo-
({(2-methyl-3-

(methyloxy)phenyl]carbonyl}amino )-r '- -
8-azabicyclo[3.2.1]oct-8-yl]pyridine-

~HN~O, 
3-carboxamide 

ACTIVITY= B 

H I .0 

-<~Q" N-( 3-methylbutyl )-6-(3-endo-( {[2 • 
methyl-3-

( methytoxy)phenyl)carbonyt}amino )-
8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-

~:~o, 
3-carboxamide 

ACTIVITY= C 

H I h-

(y~-cN 6-(3-endo-( {[2-methyl-3-
(methyloxy)phenyljcarbonyl}amino )-

8-azabicycto[3.2.1 )oct-8-ylJ-N-{(3-
methylphenyt)methyl)pyridine-3-

~HN~O, 
carboxamide 

ACTIVITY= D 

H I .0 

H 0 

~Nb N-[(3-fluorophenyt)methylHH3-
endo-( {[2-methyt-3-

( methyloxy)phenyl)carbonyl}amino )-
8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-

~HN~O, 
3-carboxamide 

ACTIVITY= C 

H I .0 
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NAME & ACTIVITY 
STRUCTURE 

~~-b S-[3-endo-{ {[2-m ethyl-3-
~ N ( methyloxy)phenyl]carbonyl}amino }-

8-azabicyclo[3.2.1]oct-8-yl]-N-[(2-
m ethylphenyl)methyl]pyridine-3-

J==>(~o, 
carboxamide 

ACTIVITY= A 

H I .6 

~~o ~ ~ 
N-[(3-chlorophenyl )m ethyl)-6-[3-

endo-( {[2-methyl-3-

Cl N- (methyloxy)phenyljcarbonyl}amino)-
8-azabicyclo[3.2.1]oct-8-yl)pyridine-

J==>(~o, 
3-carboxamide 

ACTIVITY= D 

H I h 

~~~ . ~ '\N 
6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl}amino}-
8-azabicyclo[3.2.1 ]oct-8-yl]-N-

(tetrahydrofuran-2-ylmethyl)pyridine-
N H 3-carboxam ide 

~N~O, ACTIVITY= 0 

H I .6 

GNJ}GN S-[3-endo-( {[2-methyl-3-
(methyloxy)phenyl]carbonyl}amino}-
8-azabicyclo[3.2.1 ]oct-8-yl]-N-[3-(2-
oxopyrrolidin-1-yl)propyl]pyridine-3-

0 ;bz"~ 
carboxamide 

N '-'::: 0, ACTIVITY= B 

H I .6 

'd~Q S-[3-endo-({[2-methyl-3-
(methyloxy)phenyljcarbonyl}amino}-
8-azabicycio[3 .2. 1}oct-8-yl]-N-[2-(1-
methylpyrrolidin-2-yl)ethyl]pyridine-

:bz"~o, 
3-carboxamide 

ACTIVITY= B 
N I 
H A 
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NAME & ACTIVITY 
STRUCTURE 

H_FNJ 
N ob 6-[3-endo-( {(2-methyl-3-

(methyloxy)phenyl]carbonyl}amino)-
8-azabicycto[3.2.1 )oct-8-yl]-N-(2-

piperidin-1-ylethyl)pyridine-3-
carboxamide 

N H 
ACTIVITY= C 

~N~O, 
H I~ 

\ 

6-Y-QN 6-[3-endo-( {[2-methyl-3-
(methyloxy)phenyl]carbonyl}amino)-

8-azabicyclo[3.2.1 ]oct-8-yl}-N-{[2-
{melhyloxy)phenyl]methyl}pyridine-

~HN\}O, 
3-carboxamide 

ACTIVITY= C 

H I b 

I 

o~~~ 6-[3-endo-({[2-methyl-3-
( methyloxy )phenyijca rbonyl}amino )-

~ N 8-azabicycto[3.2.1 ]oct-8-yl)-N-{[3-
(methyloxy)phenyl]methyl}pyridine-

3-carboxamide 

~:\}a, ACTIVITY= D 

H I b 

H 0 

~Nb N-[(2-fluorophenyl)methyl)-6-[3-
endo-({[2-methyl-3-

(methyloxy)phenyl)carbonyl}amino)-
8-azabicyclo[3. 2.1 ]oct-8-yljpyridine-

J::>(\}o, 
3-carboxamide 

ACTIVITY= A 

H I b 

H 0 

F~No N-[( 4-fluorophenyl )methyl]-6-[3-
endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl}amino)-
8-azabicyclo[3-2.1 Joct-8-yl]pyridine-

~:~a, 
3-carboxamide 

ACTIVITY=A 

H I~ 
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NAME & ACTIVITY 
STRUCTURE 

~H 0 /Q N-[(1 R,2R,4S }-bicyclo[2.2.1]hept-2-
yl]-6-[3-endo-({[2-methyl-3-

( methyloxy)phenyl]carbonyt)amino }-
8-azabicydo[3.2.1 Joct-8-yt]pyridine-

:b(~o, 
3-carboxamide 

ACTIVITY= C 

H I .0 

~~cN N-(3.3-dimethylbutyl)-6-[3-endo-({[2-
methyl-3-

(methyloxy)phenyl)carbonyt)amino}-
8-azabicyc1o[3 .2. 1 joct-8-yl]pyridine-

~N\}O, 
3-carboxamide 

ACTIVITY= D 

H I .0 

~~cN N-{[2.3-
bis(methyloxy)phenyljmethyl)-6-[3-

endo-({[2-methyl-3-
(methyloxy)phenyl)carbonyl}amino}-0 o-
8-azabicyc1o[3 .2.1 ]oct-8-yl)pyridine-\ b"N\}O, 3-carboxamide 

ACTIVITY= D 
H I .0 

( 

~~cN N-{[2-{ ethyloxy)phenyl)methyl}-6-[3-
endo-({[2-methyl-3-

( m ethyloxy)phenyl]carbonyl)amino }-
8-azabicyclo[3.2.1]oct-8-yljpyridine-

3-carboxamide 

b:~o, ACTIVITY= B 

H I 0 

°' Q 6-[3-endo-({[2-methyl-3-
NH (methyloxy)phenyl]carbonyl}amino )-

ob 8-azabicyclo[3.2.1Joct-8-yl]-N-[1-
(phenylmethyl)piperidin-4-
yl]pyridine-3-carboxamide 

ACTIVITY= A 

~N~O, 
H I 0 
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STRUCTURE 

50 

NAME & ACTIVITY 

ethyl 4-[( {S-(3-endo-( {[2-methyl-3-
(methy!oxy)phenyl]carbonyt}amino }-
8-azabicyclo[3.2.1]oct-8-y1Jpyridin-3-

yt}carbonyt)amino jpiperidine-1-
carboxylate 

ACTIVITY= A 

6-[3-endo-( {[2-m ethyt-3-
( methyloxy)phenyl)carbonyl}amino }-

8-azabicyclo[3.2.1 ]oct-8-yl}-N-(2-
thienylmethyl )pyridine-3-

carboxamide 

ACTIVITY= A 

N-cyclobutyl-S-[3-endo-({[2-methyl-
3-

(methyloxy)phenyl]carbonyt}amino}-
8-azabicyclo[3.2. 1 ]oct-8-yl]pyridine-

3-carboxamide 

ACTIVITY= B 

N-[3-( ethyloxy)propylJ-S-(3-endo-( {[2-
methyl-3-

( methyloxy)phenyl}carbonyl}amino }-
8-azabicyclo{3 .2.1 )oct-8-yt]pyridine-

3-carboxamide 

ACTIVITY=C 

N-[3-( dimethylamino )propyl}-6-[3-
endo-( {[2-methyl-3-

( methyloxy)phenyl]carbonyl}amino }-
8-azabicyclo{3.2.1 )oct-8-yljpyridine-

3-carboxamide 

ACTIVITY= B 



STRUCTURE 
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NAME & ACTIVITY 

6-[3-endo-({[2-methyl·3-
( methytoxy)phenyl]carbonyl}amino )-

8-azabicycto[3 .2.1 ]oct-8-yl]-N-{14_-. 
(triHuoromethyl)phenyljmethyl)pynd1 

ne-3-carboxamide 

ACTIVITY::: C 

N-[(2, 4-difluorophenyl )m ethyf]-6-[3-
endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl}amino }-
8-azabicyclo[3.2.1 ]oct-8-yl]pyndme-

3-carboxamide 

ACTIVITY:::A 

N-[(2,5-difluorophenyl)methyl]-6-[3-
endo-{ {[2-methyl-3-

( methyloxy)phenyl]carbonyl}amino)-
8-azabicyclo[3 .2.1 joct-8-yl]pyndine-

3-carboxam ide 

ACTIVITY= B 

N-((2 ,6-d iHuorophenyl )m ethyl]-6-[3-
endo-{ {[2-methyl-3-

( methytoxy )phenyl)carbonyl}amino r 
8-azabicyclo[3. 2. 1 joct-8-yl]pyndme-

3-carboxam ide 

ACTIVITY=A 

N-((3,4-difiuorophenyl)methyl]-6-[3-
endo-({[2-methyl-3- . 

( m ethyloxy )phenyljcarbonyl}ammo r 
8-azabicyclo[3.2.1]oct-8-yl)pyndme-

3-carboxamide 

ACTIVITY=A 



STRUCTURE 
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NAME & ACTIVITY 

N-[3-( 1H-imidazol-1-yl)propyl)-6-[3-
endo-( {[2-methyl-3-

( methyloxy)phenyl)carbonyl}amino }-
8-azabicycto[3 .2. 1 ]oct-8-yl]pyridine-

3-carboxamide 

ACTIVITY= A 

6-[3-endo-( {[2-methyl-3-
( methytoxy)phenyl]carbonyl}amino }-

8-azabicyclo[3.2.1 Joct-8-yl]-N-(2-
methylphenyl )pyridine-3-

carboxamide 

ACTIVITY= D 

N-(3,5-dimethylphenyl)-6-[3-endo­
( {[2-methy\-3-

( methyloxy)phenyl)carbonyl}amino )-
8-azabicyclo[3 .2.1 ]oct-8-yl)pyridine-

3-carboxamide 

ACTIVITY= D 

N-1,3-benzodioxol-5-yl-6-[3-endo­
({[2-methyl-3-

( m ethytoxy)phenyl]carbonyl}amino )-
8-azabicycto[3.2.1 )oct-8-yl]pyridine-

3-carboxamide 

ACTIVITY= C 



STRUCTURE 
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NAME & ACTIVITY 

6-[3-endo-({[2-methyl-3-
(methyloxy)phenyl]carbonyl}amino}-

8-azabicyclo[3 .2.1]oct-8-yl]-N-(4-
methylphenyl )pyridine-3-

carboxamide 

ACTIVITY= C 

6-[3-endo-({(2-methyl-3-
( methyloxy)phenyl)carbonyl}amino }-

8-azabicyclo[3.2.1 ]oct-8-yl]-N-(3-
methylphenyl)pyridine-3-

carboxamide 

ACTIVITY= D 

6-[3-endo-( {(2-m ethyl-3-
( methyloxy)phenyl)carbonyl}amino}-

8-azabicyclo[3.2.1 ]oct-8-yl]-N-[2-
(methyloxy)phenyl]pyridine-3-

carboxamide 

ACTIVITY= D 

6-[3-endo-({[2-methyl-3-
( methyloxy)phenyl)carbonyl}amino }-

8-azabicyclo[3.2.1 ]oct-8-yl]-N-[3-
(methyloxy}phenyl]pyridine-3-

carboxamide 

ACTIVITY= D 



NAME & ACTIVITY 
STRUCTURE 

I 
0 

Oo 6-[3-endo-{ {{2-methyl-3-
{methytoxy)phenyl]carbonyl)amino)-

~cN 8-azabicyclo[3.2.1 ]oct-8-yt]-N-[4-
(methyloxy)phenyl]pyridine-3-

carboxamide 

ACTIVITY= B 

~==>(\)o, 
H I ,0 

Clv~G N-(3-chlorophenyl }-6-[3-endo-( {[2-
I ,0 f "N methyl-3-

(methyloxy)phenyl]carbonyl)amino}-
8-azabicyclo[3.2.1 Joct-8-yl]pyridine-

J:=>(too, 3-carboxamide 

ACTIVITY= 0 

H I ,0 

H 0 

Fc"CN N-( 4-fluorophenyt )-6-[3-endo-( {[2-
methy!-3-

(methytoxy)phenyl]carbonyt}amino )-
8-azabicyclo[3.2.1]oct-8-yl]pynd1ne-

~>(too, 
3-carboxamide 

ACTIVITY =C 

H I ,0 

p-{~ 6-[3-endo-({[2-methyl-3-

~ /.N ( methyloxy )phenyl}carbonyl}amino}-
8-azabicyclo(3.2.1)oct-8-yl]-N-{(1 S)--0 

1-[3-N 
( methyloxy )phenyl}ethyl}pyridine-3-

A-H 0 carboxamide 

H"b-0 

ACTIVITY =A 

- \ 

H 0 

"~"Q 6-[3-endo-{ {[2-methyt-3-0 N -
\.._/ - N 

(methyloxy)phenyl]carbonyl}amino)-~ /, 
8-azabicyclo{3.2.1]oct-8-yl]-N-[(4-

N morpholin-4-

A-H 0 
ylphenyl)methyl]pyridine-3-

carboxamide 

""b-o ACTIVITY =A 

- \ 
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NAME & ACTIVITY 
STRUCTURE 

H ¢'CNH 
,~ 

/, N 
6-[3-endo-( {[2-methyl-3-

N 

4-H 
(methyloxy)phenyl)carbonyl}amino)-
8-azabicycio[3.2.1)oct-8-yl)-N-((3R)-

pyrrolidin-3-yl)pyridine-3-
carboxamide HN 

& 
ACTIVITY= B 

0 
I 

CNH 
¢" ,~ 

...-::N 6-[3-endo-( {[2-m ethyl-3-

N 
(methyloxy)phenyl]carbonyl}amino)-

4-H 
8-azabicyclo[3.2.1 ]oct-8-ylj-N-

piperidin-3-ylpyridine-3-carboxamide 

ACTIVITY= B 
HN 

& 0 
I 

H y 
¢" ,~ 

6-(3-endo-( {[2-methyl-3-
..-: N ( methyloxy )phenyl)carbonyl}amino )-N 8-azabicyclo[3.2. 1 )oct-8-yl)-N-

4-H 
piperidin-4-ylpyridine-3-carboxamide 

ACTIVITY= A HN 
& 0 

I 
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NAME & ACTIVITY 
STRUCTURE H 
¢.JJ 
I~ 

6-[3-endo-{{{2-methyl-3-/,N 
(methyloxy)phenyl]carbonyl}amino)-

N 8-azabicyclo[3.2.1 ]oct-8-ylJ-N-

4-H (pyrroiidin-3-ylrnethyl)pyridine-3-
carboxamide 

HN ACTIVITY= A 

& 0 
I H QD, 

I /, N 6-[ 3-endo-( {[2-methyl-3-
(rnethyloxy)phenyl]carbonyl}amino)-

N 8-azabicyclo[3.2.1 )oct-8-yl]-N-(1-

4-H methylpiperidin-4-yl)pyridine-3-
carboxamide 

ACTIVITY= B HN 

& 0 
I 

-N"N~~~ 6-[3-endo-( {[2-methyl-3-
\_/ - N 

(methyloxy)phenyl)carbonyl}amino )-~ /, 
8-azabicyc!o[3 .2.1]oct-8-yl]-N-{[4-(4-

N methylpiperazin-1-

AHo yl)phenyljmethyl}pyridine-3-
carboxamide 

r()_o ACTIVITY= A 

- \ 
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STRUCTURE 

OQ~y 
I~ 

,,.;N 

~H 
H&: 

I 

OQ~D 
I~ 

,,.;N 

~H 
HN 

2X 
I 

57 

NAME & ACTIVITY 

N-( 1-methylethyl}-6-[3-endo-( {[2 -
methyl-3-

( methytoxy )phenyl)carbonyl}amino }-
8-azabicyclo[3. 2. 1 )oct-8-yf]pyridine-

3-carboxamide 

ACTIVITY= C 

N-cyclohexyl-6-[3'-endo-({[2-methyl-
3-

( methytoxy )phenyl)carbonyl}amino )-
8-azabicyclo[3.2.1 joct-8-yl]pyridine-

3-carboxamide 

ACTIVITY= B 

N-m ethyl-6-[3-endo-( {[2-methyl-3-
( methyloxy )phenyf) carbonyl}amino }-
8-azabicyclo[3 .2.1 joct-8-yl]pyridine-

3-carboxamide 

ACTIVITY= C 



STRUCTURE 
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NAME & ACTIVITY 

N-ethyl-6-[3-endo-( {[2-m ethyl-3-
( methyloxy )phenyf]carbonyl}am ino }-
8-azabicyclo[3 .2.1 )oct-8-yl]pyridine-

3-carboxamide 

ACTIVITY= B 

N-[( 1 S)-1,2-dimethyfpropyl)-6-[3-
endo-( {[2-methyl-3-

(methyloxy)phenyl)carbonyl}amino}-
8-azabicyclo[3.2.1]oct-8-yl)pyridine-

3-carboxamide 

ACTIVITY =C 

N-[( 1 R )-1 .2-dimethylpropyl)-6-[3-
endo-( {[2-methyl-3-

( methyloxy )phenyl]carbonyl}amino }-
8-azabicyclo[3 .2.1 )oct-8-yl)pyridine-

3-carboxamide 

ACTIVITY= D 

N-[{ 1 S )-1-m ethyl-2-
(methyloxy)ethyl]-6-[3-endo-{ {[2-

methyl-3-
(methyloxy)phenyl]carbonyf}amino }-
8-azabicyclo[3.2.1 )oct-8-yl)pyridine-

3-carboxamide 

ACTIVITY= C 



NAME & ACTIVITY 
STRUCTURE 

H 

Q'CNH 
,~ 

..,;N 
N-azetid in-3-yl-6-(3-endo-( {[2-

N methyl-3-

4-H (methyloxy)phenyijcarbonyl}arnino }-
8-azabicycio[3 .2.1 ]oct-8-yl]pyridine-

3-carboxarnide 

HN 
ACTIVITY= B 

& 0 
I 

~cN 6-[3-endo-( {[2-methyl-3-
9' ( methyloxy)phenyt]carbonyl}amino }-

8-azabicyclo[3.2.1]oct-8-yl]-N-{[4-(1-
::::,... I N methylpiperidin-4-

A-H 0 
yl)phenyl]methyl}pyridine-3-

carboxamide 

:0-0 ACTIVITY= A 
N 
I - I 

H 0 

0 -Q-tC 6-[3-endo-( {[2-methyl-3-
I - N (methyloxy )phenyl)carbonyt}amino }-~ /, 

8-azabicyclo[3.2.1]oct-8-yl]-N-{(1 S}-

N 1-(4-

A-Ho (methyloxy)phenyt)ethyl}pyridine-3-
carboxamide 

!(j_o ACTIVITY= A 

- \ 

~~-c 0 - 6-[3-endo-({[2-methyl-3-I ~ N 
(methyloxy)phenyl)carbonyl}amino}-~ I. 
8-azabicyclo[3.2.1 ]oct-8-ytj-N-{(1 R}-

N 1-[4-

A-Ho (methytoxy)phenyl]ethyl}pyridine-3-
carboxamide 

rb-o ACTIVITY= D 

- \ 
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. 

NAME & ACTIVITY 
!~ 

STRUCTURE 

0-<~c d {{[2-methyl-3-
6-[3-en o- rb !}amino}-

) henyl)ca ony (me th~oxy P 2 1Joct-8-yl]-N-[(1R}-

, ~ /.N 

8-a zab1cydo(3. · 3-
1-phenylethyl]pyridine-N 

carboxam1de ~HO 
ACTIVITY= D !(}_o, 

-

o-<C 6-[3-endo-({(2-methyl-3- . }-
yl] rbonyl)am1no 

(methyloxy)phen l ~t-S-yl]-N-[( 1 S)· 
~ /.N 

8-azabicyclo[3.2.1 o .d ne-3-
l-phenylethyl)pyn 1 N 

carboxam1de ~HO 
ACTIVITY= A ,tb-o, 

o-1-C 6-[3-endo-({[2-methyll}!"mino}-

(methyloxy)phe~y~~~~~~-N-[( 1 S}-
~ /.N 

8-azab1cydo[3. . yl] ridine-3-
l ·phenylprop PY 

carboxam1de 
N 

~HO 
ACTIVITY= B !(}_o, 

--

o-<C ({[2-methyl-3-
6-(3-endo- !}amino)-

h l]carbony 
~ /.N 

(methyloxy)p 1~nr 1Joct-s-ytJ-N-((1· 
s-azab1cyclo ·ci · 3-carboxamide N . 

phenylethyl)pyn ine-

~HO 
ACTIVITY= A 

!(}_o, 
. 1'-o-<C 6-(3-endo-({[2-methyl-3-

inc}-yl}carbonyl}am (methyloxy)phe~ 1joct-8-yl]-N-{ 
(15)-

-N N N 

8-azab1cydo[3. hyl iperazin-1 

\_/ - ~ /, 

1-[4-(4-met P . 3 
yl)phenyl]ethyl}p~rid1ne-

N 

carboxam1de ~HO 
ACTIVITY= A ,tb-o, 

-I 
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STRUCTURE 
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NAME & ACTIVITY 

N-[( 1s)-1-{4-chlorophenyl)ethyl)-6-
[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl}amino }-
8-azabicyclo[3.2.1 )oct-8-yl]pyndme-

3-carboxamide 

ACTIVITY= A 

N-{( 1 S }-1-[2-fluoro-4-
(methyloxy)phenyl]ethyl}-6-[3-endo· 

({[2-methyt-3-
(methyloxy)phenyl]carbonyl}amino)-
8-azabicyclo(3 .2.1 )oct-8-yl)pyndme-

3-carboxam ide 

ACTIVITY= A 

N-{[2-fluoro-4-
(methyloxy)phenyl)methyl}-6-[3-

endo-({[2-methyl-3-
( methyloxy)phenyl]carbonyl}a'!'ino }-
8-azabicyclo(3 .2.1 ]oct-8-yl]pyndme-

3-carboxam ide 

ACTIVITY= A 

N-[(2-chloro-3,6-
difluorophenyf)methyl)-6-(3-endo-

({[2-methyl-3- . 
(methyfoxy)phenyl]carbonyl}ammo}-
8-azabicyclo[3.2. 1 Joct-8-yljpyndme-

3-carboxamide 

ACTIVITY= A 



STRUCTURE 

rr~~~HO F)-{ NCr Q I ~ Q 
/ H ~ Ji '\. 
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NAME & ACTIVITY 

N-[(4-{[2-
( diethytamino )ethyt]oxy}phenyl)meth 

ytj-6-{3-endo-( {[2-m ethyl-3-
( methyloxy )phenyl)carbonyl}amino }-
8-azabicyclo[3.2.1Joct-8-yt]pyridine-

3-carboxamide 

ACTIVITY=A 

N-[( 1 S)-2-amino-1-methyl-2-
oxoethyl]-6-[3-endo-({[2-methyl-3-

(methyloxy)phenyl}carbonyl)amino)-
8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-

3-carboxamide 

ACTIVITY= B 

N-[(3-{[2-
( diethylamino )ethyl)oxy}phenyl)meth 

yt}-6-[3-endo-( {[2-methyl-3-
(methyloxy)phenyl)carbonyl}amino }-
8-azabicyclo[3.2.1)oct-8-yl]pyridine-

3-carboxamide 

ACTIVITY=A 

N-{[ 4-fiuoro-3-
( methytoxy)phenyt]methyl}-6-[3-

endo-( {[2-methyl-3-
(methyloxy)phenyl)carbonyt}amino )-
8-azabicyclo[3.2.1 }oct-8-yl)pyridine-

3-carboxamide 

ACTIVITY= B 



STRUCTURE 

0 
F }\_ft: 
A<~V-6 

-o)_)--F p ~:C)-o 
I :;;;- Q 

H ~ fi '\. 
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NAME & ACTIVITY 

N-{[3-fluoro-4-
( rnethyloxy)phenyljm ethyl}-6-[3-

endo-( {!2 -rnethyl-3-
( rnethyloxy)phenyf)ca rbonyl)amino )-
8-azabicycio[3.2. 1 joct-8-yl]pyridine-

3-carboxamide 

ACTIVITY= A 

N-{[2-chloro-4-
( methy!oxy)pheny!jmethyl}-6·[3-

endo-{ {[2-methyl-3-
(rnethyloxy)phenyl]carbonyl}amino)-
8-azabicycio[3.2.1)oct-8-yl)pyridine-

3-carboxam ide 

ACTIVITY =A 

6-[3-endo-({[2-methyt-3-
( rn ethy!oxy)phenyl]carbonyl}amino )-

8-azabicyclo[3.2.1 ]oct-8-yl]-N­
[(2, 4, 6-

trifluorophenyl)methyljpyridine-3-
carboxarnide 

ACTIVITY= A 

6-(3-endo-{ {[2-m ethyl-3-
( rn ethy!oxy )phenyl]carbonyl)amino )-
8-azabicyclo{3.2.1]oct-8-yl]-N-{[3-(4-

methylpiperazin-1-
yl)phenyl]rnethyl}pyridine-3-

carboxamide 

ACTIVITY=A 

N-{{2,6-difluoro-4-
( methyloxy)phenyl]methyl}-6-{3-

endo-({[2-methyl-3-
(methyloxy)phenyl]carbonyl}amino)-
8-azabicycio[3.2.1]oct-8-yl]pyridine-

3-carboxamide 

ACTIVITY= A 



STRUCTURE 
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NAME & ACTIVllY 

N-[(2-chloro-6-fluoro-3-
methylphenyl )methyl}-6-[3-endo-( U2-

methyl-3-
( methyloxy)phenyljcarbonyl}amino )­
B-azabicyclo[3.2.1 ]oct-8-yl]pyndine-

3-carboxarn ide 

ACTIVllY = B 

N-[1-( 4-chlorophenyl}ethyl]-6-{3-
endo-({[2-m ethyl-3-

(rnethyloxy)phenyl)carbonyl}amino )-
8-azabicyclo[3.2.1 ]oct-8-yl)pyndine-

3-carboxarnide 

ACTIVllY =A 

8-{3-endo-({[2-rnethyl-3-
( methyloxy)phenyl]carbonyl}amino )-
8-azabicyclo[3.2.1]oct-8~yl]-N-(1-
phenylpiperidin-4-yl)pyndine-3-

carboxarnide 

ACTIVtlY = D 

6-[3-endo-( {(2-rn ethyl-3-
(methyloxy)phenyl]carbonyl}amino )­
B-azabicyclo[3.2.1]oct-8-yl]-N~((4-

pyrrolidin-1-ylphenyl )m ethyl)pynd1ne-
3-carboxam 1de 

ACTIVllY= B 

6-[3-endo-({[2-melhyl-3-
(methyloxy)phenyl]carbonyl}amino )-

8-azabicyclo[3.2.1 ]oct-8-ylJ-N­
[(2.3,6-

trifluorophenyl)methyl]pyridine-3-
carboxamide 

ACTIVllY = B 



STRUCTURE 

F 

F~ 0 

y-~NQ 
F -

~ # 
N 

N c):::><H 0 
~-zo-o, 
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NAME & ACTIVITY 

N-{[2-fluoro-6-
( methyloxy)phenyl)methyl}-6-[3-

endo-( {[2-m ethyl-3-
( methyloxy)phenyljcarbonyt}amino )-
8-azabicyclo[3.2.1 )oct-8-yl)pyridine-

3-carboxamide 

ACTIVITY= C 

N-{[4-fluoro-2-
( methyloxy )phenyl]methyl}-6-[3-

endo-(([2-methyl-3-
{methyloxy)phenyl}carbonyl}amino)-
8-az.abicyclo[ 3.2. 1 Joct-8-yl)pyridine-

3-carboxamide 

ACTIVITY= C 

6-{3-endo-({[2-methyt-3-
( m ethyloxy)phenylJcarbonyl}amino )-
8-az.abicyclo[3.2.1)oct-8-y!J-N-{[2-(4-

methytpiperazin-1-
yf)phenyt}methyl}pyridine-3-

carboxamide 

ACTIVITY= C 

6-(3-endo-( {[2-methyl-3-
(methyloxy)phenyl)carbonyl}amino )-

8-azabicyclo[3.2. 1 )ocl-8-yl)-N­
[(2,4,5-

trifluorophenyl)methyljpyridine-3-
carboxamide 

ACTIVITY= B 



NAME & ACTIVITY 
STRUCTURE 

\ 

Nl 
\_N F 

t(_N 0 N-{[3-fluoro-4-(4-methylpiperazin-1-
yl)phenyl]methyl}-6-[3-endo-{ {{2-

H~N 
methyl-3-

(methyloxy)phenyl)carbonyl}amino}-
8-azabicyclo(3.2.1]oct-8-yl)pyridine-

3-carboxamide 

N ACTIVITY= A AHO 
""b-0 - \ 

I (N 
NJ 

~ N-(8-{5-[( {[4-(4-methylpiperazin-1-

~q yl)phenyl]methyl}amino )carbonyl]pyri 
din-2-yl}-8-azabicyclo[3.2.1Joct-3-

endo-yl}benzene-1.4-dicarboxamide 

ACTIVITY= A 
N 

AHO 
l~ 

NH2 0 

I rN F He ~~- N-[(1 S}-1-{4-{[2-
(diethylamino)ethyl]oxy}-2-

- N fluorophenyl)ethyl)-6-[3-endo-{ {[2-
~ /, methyl-3-

N 
(methyloxy)phenyl]carbonyl}amino }-

AHO 8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-
3-carboxamide 

""bo ACTIVITY= A 

- \ 
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NAME & ACTIVITY 
STRUCTURE 

I 

(N) 
N 

¢0 S-[3-endo-( {[2-m ethyl-3-
( methyloxy)phenyl]cart>onyl}amino }-

~QN 
8-azabicyclo[3.2. 1]oct-8-yl]-N-[4-(4-

methylpiperazin-1-yl)phenyl]pyridine-
3-carboxamide 

ACTIVITY=A 
N AHo 
. H"()_ 

0-

I N 

"::: 
I 
~ 6-[3-endo-({[2-methyl-3-

~-sN 
(methyloxy )phenyl)carbonyl}amino }-
8-azabicyclo[3.2.1]oct-8-yl}-N-[4-(1-
methylpiperidin-4-yl)phenyl]pyridine-

3-carboxamide 

ACTIVITY =C 
N AHo 

H"()_ 
0-

I 
N-

~ 
0 

¢0 N-(4-{[2-
( dimethy1amino )ethyl]oxy)phenyl)-6-

[3-endo-({[2-methyl-3-

~Q. 
(methyloxy)phenyl]carbonyl}amino)-
8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-

3-carboxamide 

ACTIVITY=B 
N AHo 

""b-o-
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. I 

NAME & ACTIVITY 
STRUCTURE 

HO~~ 
nd -({[2-methyl-3-N-hydroxy-6-~3-e ]~rbonyl}amino }-~ ;.N 

(m eth~\0~~[3~~~ )oct-8-yl]pyridine-8-
aza cy 3-carboxamide N 

ACTIVITY= D 
AHo 

rQ_o, 
~ 

H-N~--s 
1) yridin· 5-(hydrazinocarbony P 

N-{8-[ b" clo[3 2 1 )oct-3-endo-2 1]-8-aza icy · · 
H ~ /.N 

-y yl}-2-methyl-3- . 
(methyloxy)benzam1de 

N 

ACTIVITY= D 
AHo 

'b-o, 
I H 0 

N-[(15}-1-(4-{[2- !)ethyl] rN'b-o-<G 
( diethylamino )et~yl]~-'Z~~;I~~-

·6-[3-endo ({[ b !}amino}-
) henyl)car ony 

- ~ /.N 

(methyloxy P 2 1)oct-8-yl]pyridine-
8-azab1cyclo[3. . "de 

3-carboxam1 
N 

~HO 
ACTIVITY=A H"()_o, 

- 1\-0-< 0 

do-{ {[2-methyl-3-
H-NJ - ,NG 

6-[3-en carbonyl}amino}-
(methyl.oxy)p~e~~\oct-8-yl]-N-[1-(6-

H -
8-azab1cyclo · · . . _

3
_ ~ /.N 

piperazin-1-ylpyndm "de 
.d. 3-carboxam1 yl)ethyl)pyn me-

~XO, ACTIVITY::: A 

H 0 
I 
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STRUCTURE 

I 

69 

NAME & ACTIVITY 

6-[3-endo-( {[2-methyl;}~minof­
)phenyl]carbony 

(melhyloxy cl [3 2.1Joct-8-yt]-N~((4-
8-azab1cy 

0 
· l)methyljpyndine-

piperazin-1-ylpheny ·de 
3-carboxami 

ACTIVITY= A 

({[2-methyl-3-
6-[3-endo- l}amino}-

) h nyljcarbony 
(methyloxyl Pl3e2 1)oct-8-yl}-N-({4-[4-
8-azab1cyc 0 

· · · ·n-1-
(2-methylpropyl)pip~~~e-3-
yl]phenyl}methyl)~y 

carboxam1de 

i 

ACTIVITY = A . 

2 fluorophenyl)ethylJ-(4 bromo- -
N-[1- • d (([2-methyl-3· 

6-[3-en o- I carbonyl}amino)­
(methyl_oxy)p~e~y1\0ct-B-yl]pyridine-
8-azab1cyclo[ . . mide 

3-carboxa 

ACTIVITY= D 



NAME & ACTIVITY 
STRUCTURE 

\_(' 0 

~qN 6-[3-endo-({(2-methyl-3-
(methyloxy)phenyl]carbonyl)amino)-
8-azabicyclo[3. 2. 1)oct-8-yl)-N-[(1 S )-

1-methytpropyl]pyridine-3-N 
carboxamide 

AHo 
ACTIVITY= 0 :1)_ 

o-

I q\ 
~~N 6-[3-endo-({[2-methyl-3-

(methyloxy)phenyl)carbonyl)amino)-
8-azabicyclo[3.2.1]oct-8-yl]-N-({3R)-

1-methylpyrrolidin-3-yl]pyridine-3-
carboxamide 

N 

AHo ACTIVITY =A 

:-o-d 
I 

Ya 
~qN 6-[3-endo-{ {(2-methyl-3-

( methyloxy )phenyl]carbonyl}amino )-
8-azabicyclo[3.2.1]oct-8-yl]-N-[(3S)-
1-rnethylpyrrolidin-3-yl]pyridine-3-

carboxamide N 
AHo ACTIVITY=C 

:1)_6 
HO H 0 

HOYNGN 
N-(2. 3-d ihydroxypropyl)-6-[3-endo-

N ({[2-methyl-3-

~H (methyloxy)phenyt]carbonyl}amino }-
8-azabicyclo[3.2.1 )oct-8-yl]pyridine-

3-carboxamide H-N 

~ 
ACTIVITY =C 

0 
I 
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STRUCTURE 

-r-o~ 

~q. 

~H 
H-N 

~ 
0 

I 
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NAME & ACTIVITY 

N-[( 1 S .2S }-2-hydroxycyclopentyl]-6-
[3-endo-{ {(2-methyl-3-

( methyloxy)phenyljcarbonyt}amino }-
8-azabicyclo{3.2.1 joct-8-yl]pyridine-

3-cart>oxamide 

ACTIVITY= B 

N-[(1 S.2S}-2-hydroxycyclohexyt]-6-
[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl}amino}-
8-azabicyclo[3.2.1joct-8-yl]pyridine-

3-carboxamide 

ACTIVITY= D 

N-{( 1 S }-2-hydroxy-1-methylethyl]-6-
[3-endo-( {[2-methyl-3-

(methyloxy)phenyl)carbonyl)amino}-
8-azabicyclo{3 .2.1 joct-8-yl]pyridine-

3-carboxam ide 

ACTIVITY=C 



STRUCTURE 
HO 

~Qo 
~ ~ 

N -
)9_H 

0 

H-N 

~ 
0 

I 

n 
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~ 
NH 

NAME & ACTIVITY 

N-[(2S )-2-hydroxypropyl]-6-[3-endo­
( {[2-methyl-3-

(methyloxy)phenyl]carbonyl}amino )-
8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-

3-carboxam ide 

ACTIVITY= D 

N-(2-hydroxyethyl )-6-[3-endo-( {[2-
methyi-3-

(methyloxy)phenyl]carbonyl}amino )-
8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-

3-carboxamide 

ACTIVITY=D 

2-[( 1-ethylpropyl)amino]-N4-[8-{ 5-
{(( 3R}-pyrrolidin-3-

ytamino]carbonyl}pyridin-2-yl}-8-
azabicyclo[3.2.1 ]oct-3-endo­

yl]benzene-1.4-dicarboxamide 

ACTIVITY:: A 



NAME & ACTIVITY 
STRUCTURE 

-0,J_ 

CN 2-(( 1-ethy!propyl)amino}-N4-{8-[5-
( {{{3R)-1-( 1-methylethyl)pyrrolidin-3-

~H 
yl)amino}carbonyl)pyridin-2-yl)-8-

azabicyclo[3.2.1 joct-3-endo-
yl}benzene-1,4-dicarboxamide 

H y ACTIVITY= A 

NH 

NH2 

HN"o,J_ OQ 
2-[(1-ethylpropyl)aminoj-N4-{8-[5-

( {[(3S )-1-( 1-m ethyl ethyl )pyrrolidin-3-

~H 
yl]amino}carbonyl)pyridin-2-yl]-8-

azabicyclo[3.2.1 ]oct-3-endo-
yl}benzene-1, 4-dicarboxamide 

H y ACTIVITY= A 

NH 

NH;i 

HN-0) OQ 
2·((1-ethytpropyl)amino]-N4-{8-(5-

({{(3R)-1-ethytpyrrolidin-3-

~H 
yl]amino}carbonyl)pyridin-2-yl]-8-

azabicyclo[3.2.1]oct-3-endo-
yl}benzene-1,4-dicarboxamide 

H 
0 y ACTIVITY= A 

NH 

NH;i 
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STRUCTURE 
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NAME & ACTIVITY 

5-[(1-ethylpropyt)amino]-2-methyt-N­
{8-[5-({[(3R}-1-( 1-

methylethyl)pyrrolidin-3-
yl]amino}carbonyl}pyridin-2-yl]-8-

azabicyclo[3.2.1 )oct-3-endo­
yl}benzene-1. 4-dicarboxamide 

ACTIVITY= A 

2-(( 1-ethylpropyl)aminoj-N4-(8-( 5-
{[(3S )-piperidin-3-

ylamino)carbonyl}pyridin-2-yl)-8-
azabicyclo[3.2.1]oct-3-endo­

yljbenzene-1,4-dicarboxamide 

ACTIVITY::: A 

5-[(1-ethylpropyl)amino}-2-methyl-N­
{8-[5-({[(3R}-1-(1· 

methylethyl)piperidin-3-
yl)am ino }carbonyl )pyridin-2 ·yf)-8-

azabicycio [3.2. 1 ]oct-3-endo­
yl}benzene-1,4-dicarboxamide 

ACTIVITY= A 

6-(3-endo-{[(2,3-
dimethylphenyl )carbonyl]amino}-8-

azabicycio[3.2.1 ]oct-8-yl)-N­
(phenylmethyl)pyridine-3· 

carboxamide 

ACTIVITY= D 



STRUCTURE 
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NAME & ACTIVITY 

6_[3-endo-({[2-methyl-3- . 
(methyloxy)phenyljcarbonyl}am1no)­

B-azabicyclo(3.2.1)oct~8-yl]-N­
(phenylmethyl)p~ndme-3-

carboxamide 

ACTIVITY =.A 

6-( 3-endo-{[( 3-hydro xy~ 2 • 
methylphenyl)carbonyl)am1no}-8-

azabicyclo[3.2.1 }oct-8-yl}-N­
(phenylmethyl)pynd1ne-3-

carboxam1de 

ACTIVITY=C 

6_( 3·endo-{[(3-amino-2-
methylphenyl)carbonyl]am1no}-8-

azabicyclo(3.2.1 Joct-8-yl}-N­
(phenylmethyl)pynd1ne-3-

carboxam1de 

ACTIVITY= D 

N-[8-(5- . 
{[( henylmethyl)amino]carbonyl}pyn 

tn-2-yl}-8-azabicyclo[3.21]oct-3-
endo-yl)benzene-1,4-dicarboxam1de 

ACTIVITY=A 

2-methyl-N1-(8-{5- . 
{((phenylmethyl)aminojcarbonyt}pyn 

din-2-yl}-8-azabicyclo[3.2.1]oct-3 
endo-yl]benzene-1,4-dicarboxamide 

ACTIVITY= B 



NAME & ACTIVITY 
STRUCTURE 

H 0 

~"G" 6-[3-endo-({[4-
(hydroxymelhyf)phenyl)carbonyf}ami 
no)-8-azabicyclo!3.2.1 Joct-8-yl)-N· 

(phenyfmethyl)pyridine-3-

~==~<~ 
carboxamide 

ACTIVITY= A 

H ~ OH 

H 0 

~"G" 2-methyf-N-[8-(5-
{[(phenylmethyf)amino]carbonyl}pyri 
din-2-yl}-8-azabicyclo[3.2.1)oct-~-

endo-yf]benzene-1,3-dicarboxamide N Hw ACTIVITY =D p~ : I NH, 

?a 
~G" 3-methyl-4-({[8-( 5- . 

{[(phenylmethyl)amino]carbonyl}pyn 
din-2-yl)-8-azabicyclo[3.2.1 )oct-3-

endo-yl]amino}carbonyl)phenyl 
carbamate AH 0 ACTIVITY= D 

~o 0 
0..il_NH 

2 

?a 
~q 2-methyl-3-( {[8-(5· . 

{[(phenylmethyf)amino)carbonyf}pyn 
din-2-yf}-8-azabicyclo[3.2.1]oct-3-

endo-yl]amino}carbonyt }phenyl 
carbamate AH 0 ACTIVITY= D 

~-o-0 
- )=o H2N 
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NAME & ACTIVITY 
STRUCTURE 

?o 
~oN 6-[3-endo-({14-(hydroxymethyl}-2-

methylphenyl]carbonyl}amino }-8-
azabicyclo[3.2. 1 joct-8-yl]-N-

(phenylmethyl)pyridine-3-

AH 0 

carboxamide 

ACTIVITY= A 

~q 
OH 

Po rqN 6-[3-endo-( {[ 4-
(hydroxymethyl)phenyljcarbonyl)ami 
no}-8-azabicyclo[3.2.1joct-8-yl]-N-

(pyridin-3-ylmethyl)pyridine-3-

N H carboxamide 

~ 0 ACTIVITY= A 

~Ct 
OH 

Po :oN N-[8-(5-{[(pyridin-3-
ylmethyl)aminojcarbonyl}pyridin-2-
yl}-8-azabicyclo[3.2.1]oct-3-endo-

N H yljbenzene-1, 4-dicarboxamide 

~~q ACTIVITY=A 

I/ ~ 

0 

NH 2 
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NAME & ACTIVITY 
STRUCTURE 

~io 
rQN 6-[3-endo-({{4-

(hydroxymethyl)phenyl]carbonyl}ami 
no }-8-azabicyclo[3.2 .1 ]oct-8-yl]-N-

[(5-methylpyrazin-2-
yl)methyl]pyridine-3-carboxamide 

N H 
ACTIVITY= A J:>< 0 

~CtOH 

~io 
rQN N-{8-[5-({[(5-methylpyrazin-2-

yl)m ethyl]amino}carbonyl)pyridin-2-
yl]-8-azabicyclo[3.2.1]oct-3-endo-

N H 
yl}benzene-1. 4-dicarboxamide 

J:>< 0 ACTIVITY= C 

N~ H 
~ ~ 

NH2 

0 

q_ 0 
6-[3-endo-{ {14-(hydroxymethyl}-2 • 

~bN methylphenyl]carbonyl}amino )-8-
azabicyclo[3.2.1)oct-8-yl]-N·(pyndin-
3-ylmethyl)pyridine-3-carboxamide 

AH ~;:crOH 
ACTIVITY= A 

0 
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STRUCTURE 

9 
NH 

o~ 
N t::><H 0 
~~ 0 

U' 
p 
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NAME & ACTIVITY 

6-{3-endo-[( {4-
[amino(imino )methyl]phenyl}carbonyl 
)amino]-8-azabicyclo[3.2 .1 ]oct-8-yl}­

N-(phenylmethyl )pyridine-3-
carboxamide 

ACTIVITY =D 

6-[3-endo-{ {[2-m ethyl-3. 4-
bis{ methyloxy)phenyljcarbonyl}amin 

o }-8-azabicyclo[3.2.1]oct-8-yl]-N­
(phenylmethyl)pyridine-3-

carboxamide 

ACTIVITY= D 

6-[3-endo-( {[3-( methyloxy)-2-
propylphenyl}carbonyl}amino )-8-

azabicyclo[3.2 .1 ]oct-8-ylJ-N­
(phenylmethyl)pyridine-3-

carboxamide 

ACTIVITY= D 



NAME & ACTIVITY 
STRUCTURE 

Po 
/Q 6-{3-endo-({[3-(methyloxy}-2-prop-2-

en-1-ylphenyl]carbonyl}amino )-8-
azabicyclo[3.2 .1 ]oct-8-yl]-N· 

(phenylmethyl)pyridine-3-
carboxamide 

~;~ ACTIVITY= B 

I/ ~ 0 
- \ 

q 
HN 6-[3-endo-{{{2-bromo-3-00 { methyloxy )phenyl)carbonyl}amino )-

8-azabicyclo[3.2.1]oct-8-yl]-N· 
(phenylmethyl)pyridine-3· 

carboxamide 

:ef:xd ACTIVITY =C 

0 H 
/ 

yo 
~QN 

6-(3-endo-({[2-iodo-3-
(methyloxy)phenyl)carbonyl}amino)-

8-azabicyclo[3.2.1 )oct-8-yl]-N-
(phenylmethyl)pyridine-3-

carboxamide 
N 

A-H 0 
ACTIVITY= 0 

Nb-t-i I/ ~ o 
- \ 
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NAME & ACTIVITY 
STRUCTURE 

Q~~ f ~ 
N 

N 
2.6-dimethyl-N1-[8-(5-

0HO 

{[(phenylmethyl)amino]carbonyl}pyri 
din-2-yl}-8-azabicyclo[3.2.1 ]oct-3-

endo-yl]benzene-1,4-dicarboxamide 

y ACTIVITY= B 

O NH 
2 

Oo 
~QN N4-(8-{5-

[( cyclopentylamino )carbonyl]pyridin-

RH 
2-yl}-8-azabicyclo[3.2. 1 ]oct-3-endo-

yl)-2-{[3-{[2-
(dimethylamino)ethyl]oxy}-4-

H~ ~Ct°' 
(m ethyloxy)phenyl]amino}benzene-

1.4-dicarboxamide 

ACTIVITY= A 

~' N 0 

0 NH~ ~ 
,.....N....._ 

Oo 
~QN N4-{8-{5-

[( cyclopentylamino )carbonyl]pyridin-
2-yl}-8-azabicyclo[3.2.1 Joct-3-endo-

N yl}-2-{[2-R:-q 0
5 / 

(methylsulfonyl )ethyl)amino}benzene 
-1.4-dicarboxamide 

I ~ 0 ACTIVITY= A 
H ~ ~ N 

- H 

NH2 0 
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STRUCTURE 

82 

NAME & ACTIVITY 

N4-(8-{5-
[( cyclopentylamino )carbonyl]pyridin-
2-yl}-8-azabicyclo[3.2 .1 )oct-3-endo­

yl)-2-[( 4-trans­
hydroxycyclohexyl}amino]benzene-

1,4-dicarboxamide 

ACTIVITY= A 

2-((4-trans­
hydroxycyclohexyl )amino J-N4-{8-[ 5-

( {[ 1-( 1-methylethyl)pyrrolidin-3-
yl]am ino}carbonyl)pyridin-2-yl]-B­

azabicyclo[3.2. 1 ]oct-3-endo­
yl}benzene-1,4-dicarboxamide 

ACTIVITY= A 

2-[( cyclopropytm ethyl}am ino ]-N4-[B­
(5-

{[methyl(methyloxy}aminojcarbonyl} 
pyridin-2-yl)-8-azabicyclo[3.2.1joct-

3-endo-y1Jbenzene-1. 4-
dicarboxamide 

ACTIVITY= C 

N4-{8-{5-
[( cyclopentylamino }carbonyl]pyridin-
2-yl}-8-azabicyclo[3 .2. 1 Joct-3-endo­

yl)-2-
[( cyclopropytm ethyl )amino)benzene-

1 .4-dicarboxamide 

ACTIVITY "' A 



STRUCTURE 

0 ~ 
NH 

ri 
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NAME & ACTIVITY 

2-(( cyclopropytmethyl)amino]-N4-{8-
[5-( {[(3R )-1-{ 1-methylethyl)pyrrolidin-
3-yl)amino}carbonyl)pyridin-2-yl]-8-

azabicyclo[3.2.1 ]oct-3-endo· 
yl}benzene-1 .4-dicarboxamide 

ACTIVITY= A 

5-[( 1-ethytpropyl)amino]-N-{8-[5-
( {(( 1-ethylpyrrolidin-2-

yl)methyl]amino }carbonyl)pyridin-2-
yl]-8-azabicyclo[3.2.1]oct-3-endo-yl}-
2-methylbenzene-1,4-dicarboxamide 

ACTIVITY= A 

6-[ 3-endo-( {[2-methyl-3-
(methyloxy)phenyl]carbonyl}amino )-
8-azabicyclo[3 .2. 1 joct-8-yl)pyridine-

3-carboxamide 

ACTIVITY= B 

6-[3-endo-{{[2-fluoro-3-
( methyloxy)phenyl]carbonyl}amino )-
8-azabicyclo[3.2.1 )oct-8-yl]pyridine-

3-carboxamide 

ACTIVITY= D 



NAME & ACTIVITY 
STRUCTURE 

~N-o I/ '\N 6-[3-endo-{ {(2-chloro-3-
( methyloxy)phenyl]carbonyl}amino}-
8-azabicyclo[3.2.1 joct-8-yl]pyridine-

N~ 
3-carboxamide 

~~ 7 o, ACTIVITY= D H I 
~ 

H,N-s 
fj '\N 

6-(3-endo-{[(4-amino-2-

AH 0 

methyl phenyl )carbonyl]amino }-8-
azabicyclo[3.2.1 joct-8-yl)pyridine-3-

carboxamide 

~~ ACTIVITY= D 

NH2 

0 H,NQ 
fj '\N 

6-[3-endo-( {[4-

N 
{hydroxymethyl)phenyl)carbonyl}ami 

P<H 0 
no }-8-azabicyclo[3 .2 .1 )oct-8-

yl}pyridine-3-carboxarnide 

~~ ACTIVITY= A 

HO 

H,N-s 
fj '\N 

N-{8-{5-( aminocarbonyl )pyridin-2-yt)-

N 8-azabicyclo[3.2.1]oct-3-endo-P<H 0 yl}benzene-1,4-dicarboxarnide 

~~o ACTIVITY =C 

H2N 

84 



STRUCTURE 

NH 2 

o~ OH 

~: o hV 
H ::;..-

~Ii 
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NAME & ACTIVITY 

6-[3-endo-{{[4-(hydroxymethyl}-3-
(methyloxy)phenyl}carbonyl}amino >-
8-azabicyclo[3.2.1 loct-8-yljpyridine-

3-carboxarnide 

ACTIVITY= B 

6-[3-endo-( {[2-( 4-hyd roxybut-1-yn-1-
y1 }-3-

( methyloxy )phenyl)carbonyl}amino >-
8-azabicyclo[3 .2.1 ]oct-8-y1]pyridine-

3-carboxarnide 

ACTIVITY= D 

N4-{8-[5-(arninocarbonyl)pyridin-2-
yl)-8-azabicyclo[3.2.1 )oct-3-endo-yl}-

2-{[2-
( methyloxy)ethyl]am ino}benzene-

1.4-dicarboxarnide 

ACTIVITY= A 

N4-{8-[5-( am inocarbonyl )pyridin-2-
yl)-8-azabicyclo[3 .2.1 )oct-3-endo-yl}-

2-((2-morpholin-4-
ylethyl)oxybenzene-1,4-

dicarboxylate 

ACTIVITY= C 



NAME & ACTIVITY 
STRUCTURE 

H,No 
~ /,N 

N4-{8-[5-(aminocarbonyl)pyridin-2-

N yl]-8-azabicyclo[3.2.1 Joct-3-endo-yt}-

r\" o d" 2-[(4-
hydroxycyclohexyl)amino)benzene-

1,4-dicarboxamide 

"i=td ACTIVITY= A 

- H 

NH2 0 
H,Nc 

~ l'.N 
N 

2-(acetylamino)-N4-{8-[5-

A-H 0 
(aminocarbonyl)pyridin-2-yl]-8· 
azabicyclo[3.2.1 ]oct-3-endo-

yl}benzene-1,4-dicarboxamide NQ;o 
H r_~ t ACTIVITY= C 

H2N 

H,No 
~ ;,N 

N4-{8-[5-(aminocarbonyl)pyridin-2-

N yl]-8-azabicyclo[3.2.1]oct-3-endo-yl}-

A-"q 0./ 

2-{[2-
(methylsulfonyt)ethyl]amino }benzene 

N S. 
-1.4-<licarboxamide , ~ 0 ACTIVITY= A 

H ~ ~ N 
- H 

NH2 0 0 H,Nq 
~ ;,N 

N N4-{8-[5-(aminocarbonyl)pyridin-2-
yl}-8-azabicyclo[3.2.1 ]oct-3-endo-yl}-

A-H 0 2-( cyclobutylamino )benzene-1.4-
dicarboxamide 

'tt? ACTIVITY= A 

NH2 0 
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STRUCTURE 
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NAME & ACTIVITY 

-----

8-[5-( {[(3S )-1-( 1-2 5-dimethyl-N-{ rrolidin-3-
. methylethyl)~rpyridin-2-ylj-8-

yl]amin?}carbr~'i 1 Joct-3-endo­
azab1cyclo .4-dicarboxam1de yl}benzene-1, 

ACTIVITY =A 

{[(3-hydroxy-2-
6-(3-endo- rbonyl]amino}-8-

methylphenyl;~ct-8-yl }-N-{( 1 S }-1-
azabicyclo[3.!ih~lpiperazin-1-

[4-{ 4-m I] thyl}pyridine-3-
yl)pheny e mide 

carboxa 

ACTIVITY =A 

N4-(8-{5-(({(1 S )-1-(4-2 (methyloxy}- . razin-1-
- (4-methylpipe) rbonyl)pyridi 

hyl}ammo ca 3-l)phenyl)et . clo[3.2.1 joct- . 
Y n-2-yl}-8-azabicy 4-dicarboxamide 
endo-yl)benzene-1. 

ACTIVITY= A 

{[2-methyl-3- . 
6-[3-endo-( l]carbonyl}am1n 

. o)pheny I] N-(methylamin [3 2 1]oct-8-y • 
o )-8-azab1cyclo th~lpiperazin-1-
{( 1 S }-1 -[4-( ~l~~:yl}pyridine-3-

yl)pheny mide 
carboxa 

ACTIVITY= A 



STRUCTURE 
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NAME & ACTIVITY 

- dimethylam.ino}-2-
6-[3-endo-({[3 ( rbonyl}am1no}-8-
methytphe;~l.J~ct-8-yl}-N-{( 1 S }-1-

azabicyclo[ . thylpiperazm-1-
(4-( 4-m:iethyl}pyridine-3-
yl)phe~rboxamide 

ACTIVITY= D 

!2-methyl-3-
6-[3-endo-( { bonyl}amino }-

( methylthio )p~e;.~'/:~-8-yl}-N-{(1 S}-
8-azab1cyclo[ . thylpipera.zm-1-

1-(4-{ 4-~J~thyl}pyridme-3-
yl)phe~rboxam ide 

ACTIVITY= B 

N4-(8-{5-[({( 15}-1-
2 (cyclobutyloxy}- . razin-1-

- [4-( 4-methylptpe bonyl]pyridi 
l}ammo}car 3 

l)phenyt]ethy . clo[3.2.1}oct- ~ 
Y n-2-yl}-8-azabicy 4-<:licarboxamide 

l)benzene-1. endo-y 

ACTIVITY= 8 

eth loxy}-N-(S-{5-
2-methyl-3-(m mefhylpiperazm-1~ i 

[({(1S}-1-[4-{
4
- ·no)carbonyl]pynd 

Yt)phenyl)ethyl}am1 cio[3.2.1 ]oct-3:" 
n-2-yl}-8-azabicy -<:licarboxam1de 

l)benzene-1.4 endo-y 

ACTIVITY= A 
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NAME & ACTIVITY 

. N4-(8-{5-[({(1S}-tylamino}- . 
1 

(cy
clobu · erazm- - . . 

2- 1-(4-(4-methytpip rbonyl)pynd1 
h l}am1no )ca 3 yl

)phenyt]et Y . clo[3.2. 1 ]act· ~ 
n-2-yl}-8-azabicy -dicarboxam1de 

yt )benzene-1.4 endo-

ACTIVITY:::: A 
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N4-(8-{5-[({(1 S}- ~-[4-(4-

methylpipera~~~nyl)pyridi 
yl)pheny1)ethy1)amu~o[3.2.1 ]oct-3-

2_y1}-8-azab1cy 
3 4 

S-

n- endo-yl}-2-{[ ' '. o}benzen 
) henyl}amm 

tris(methyloxyJ'carboxamide 
e-1.4-vl 

ACTIVITY= A 

N4-(8-{5·[({(1 S}-~~~~(4- . 

methylp1per~~rbonyl]pyrid1 
l)phenyl]ethyl)am1~~0(3.2.1 )ocl-3-

Y n-2-yl}-8-azabicy ·no)benzene-
( henylam1 

endo-yl}-2- Pd.carboxamide 
1,4- I 

ACTIVITY=A 

ethyl)amino)-N4-(8~ 
2-[(cyclopropylm ethylpiperaz1n-1 . 

({( 1S}-1-(4-(4-m carbonyl]pynd1 Y{~~henyf]elhyl}ami~~~[3 .2.1)oct·3~ 
2 y1}-8-azab1cy d. rboxam1de n-- 14-ica endo-yl)benzene- , 

ACTIVITY= A 

N4-(8-{5-[({(1S}-1-[~:4-

methylpipera~~onyl)pyridi 
y1)phenyl]ethyl}am1~00[3.2.1]oct-3-

n-2-yl}-8-azabicy ridin-4-

endo-y1}-2-(p~-dicarboxylate ylamino )benzene-1, 

ACTIVITY= A 
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N4-{8-{5-{({( 1 S)- ~ -[4-{4-
. erazm-1-

methylptp ) rbonyf]pyridi 
yfl thyl}ammo ca 

yf)phen e bi clo[3.2.1 joct-3-
n-2-yl)-8-:~~o-~)-2-{[1- .. 

( methylsulfonyl)pipen~1;:4-
yf]amino}benzene- ' 

dicarboxam1de 

ACTIVITY= A 

. 2 5-dimethyl-N1-(8-
3-(ethylammo)- . thylpiperazin-1-. 

{5-[( {(1S)-1-[4-(4-mn~ )carbonyl]pynd1 
yl)phenyl)ethyl}~~~clo[3.2.1 ]oct-3~ 

n-2-yl}-8-aza 1 4-dicarboxamide 
endo-yl)benzene- · 

ACTIVITY= 0 

he l}amino]-N4-
2_[( 4-hydroxycyclo ~hyf piperazin-

( 8-{5-[( {( 1 S }-1-[4-; :-me .. 

mino )carbonyl]pynd1 
yl)phenyl]ethyl}a_ clo[3.2.1 jocl-3-

n-2-yl}-8-azab1cy 4-dicarboxamide 
endo-yl)benzene-1, 

ACTIVITY= A 

N4-(8-{5-[({(1 S }-1-(4-(4-
. erazm-1-

methylpip )carbonyl]pyridi 
yl)phenyl]ethyl}abmn~~o[3 .2 .1 )oct-3-

n-2-yl}-8-aza icy 2 2-

endo-yl}- -{[ . 
0 

}benzene 
( methylsulfo4n-dyl~z~1:a~~de 

-1, I 

ACTIVITY= A 



1'-o-(~ 6-{3-endo-[( {3-(( 4--N\_/N ~ !J V' _~N 
hydro~cydohexyl)amino]phenyl)car 

bonyl)amino]-8-azabicydo[3 .2.1 Joct-
N 8-yl)-N-{{15)-1-[4-( 4-

~H O ,OH 

methylpiperazin-1-
yl)phenyl]ethyf}pyridine-3-

carboxamide 

~b-~0 ACTIVllY = D 

~ o~ h 2,5-dimethyl-N-(8-(5-
{[(phenylmethyl)amino jcarbonyl}pyri 

=~ 
din-2-yl}-8-azabicyclo[3.2.1 ]oct-3-

endo-yl]benzene-1, 4-dicarboxamide 

ri ~ ~ 
ACTIVllY =A -- NH2 

0 

Q~Q 
f \ 

N 

2 5-dichloro-N-(8-(5-
N {[{phenyl,;.ethyl)amino]carbonyl}pyri 

P9-HO 

din-2-yl}-8-azabicyclo[3.2.1 ]ocl-3-
endo-yl]benzene-1,4-dicarboxamide 

ACTIVllY= A gCI 
~ 

Cl 

O NH 
2 

' N) 
~N 

t\~~N 2.5-dimethyl-N-(8-{5-[( {( 1S)-1-[4-(4-
methylpiperazin-1-

yl)phenyl}ethyl)amino )carbonyljpyridi 
n-2-yl)-8-azabicyclo[3.2.1 Joct-3-N 

endo-yl)benzene-1.4-dicarboxarnide 

P9-HO ACTIVllY =A 

g 
O NH 

2 
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N-{8-[5-(aminocarbonyl)pyridin-2-yl]· 
8-azabicyclo[3.2.1 ]oct-3-endo-yl}-

2.5-dimethylbenzene-1.4· 
dicarboxamide 

ACTIVITY =A 

2 .5-dimethyl-N-{8-[5-( {[(3R)-1-{ 1-
methylethyl)pyrrolidin-3-

yl]amino}carbonyl)pyridin-2-yl}-8-
azabicyclo[3.2.1]oct-3-endo­

yl}benzene-1.4-dicarboxamide 

ACTIVITY= A 

2.5-dimethyl-N-{8-[ 5-( {[(3$ )-1 • 
methylpiperidin-3-

yljamino}carbonyl)pyridin-2-yt}-8· 
azabicyclo[3.2.1]oct-3-endo­

yl}benzene-1.4-dicarboxamide 

ACTIVITY=A 

N-{8-[5-{ {[{3R )-1-ethylpiperidin-3-
yl]amino }carbonyl)pyridin-2-yl]-8-

azabicyclo[3.2.1]oct-3-endo-yl}-2.5-
dimethylbenzene-1.4-dicarboxamide 

ACTIVITY= A 



H 0 

YNQN 
2.5-dimethyl-N-{8-[5-{ {[{3R)-1-

N methy!piperidin-3-

AHo yl]amino}carbonyl)pyridin-2-yl}-8-
azabicydo[3.2.1 Joct-3-endo-

""1:to 
yl}benzene-1,4-dicarboxamide 

ACTIVITY= A 

H2N 

o~-S 
2,5-dimethyl-N-{8-[5-{ {!( 3R)-1-

I N methylpyrrolidin-3-

AHo yl]amino}carbonyl)pyridin-2-yl]-8-
azabicyclo[3.2.1 Joct-3-endo-

H"1:to 
yl}benzene-1.4-dicarboxamide 

ACTIVITY= B 

H2N 

d~N 2,5-dimethyl-N-[8-( 5-{[( 1-

I N methylpiperidin-4-

AHo yl)aminojcarbonyl}pyridin-2-yl)-8-
azabicyclo[3.2.1 joct-3-endo-

H"1{0 
yl]benzene-1,4-dicarboxamide 

ACTIVITY= B 

H2N 

d-S N-[8-{ 5-{[( 1-ethylpiperidin-4-
__; N yl)amino)carbony1}pyridin-2-yl)-8-

AHo azabicyclo(3.2.1Joct-3-endo-yl]-2,5-
dimethylbenzene-1.4-dicarboxamide 

l1:to ACTIVITY= B 

H2N 
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N-{8-[5-({(1-(1-
2 5-dimethy!- ·peridin-4-

• methy!ethy!)pi yn·din-2-yt]-8-
. }carbony!)p d 

y!)ammo 3 2 1)oct-3-en o-
azabicycio[ · .:Oicarboxam1de 

y!}benzene-1 .4 

ACTIVITY= B 

thylpyrrolidin-3-
N-{8-[5-( {[(JS~~;)pyridin-2-yl}-8-5-
y!]am1no}car ct-3-endo-yl}-2'. 

azabicyclo[3.2.1 Jo 4-dicarboxamide 
dimethylbenzene-1 , 

ACTIVITY =A 

-[5-( {{(3R}-1-{ 1-2 5-dimethyl-N-{8 · ridin-3-
. methylethyl)piperidin-2-yl]-8-

. ) rbonyl)py d 
yljam1no ca 2 1joct-3-en o-azab1cyclo[3. · . rboxam1de 

1 4-dica yl}benzene- · 

ACTIVITY= A 

ethy!piperidin-3-
N-{8-{5-({[(JS)-1 ~)pyridin-2-yl]-8-
yljamino}carbon ct-3-endo-yl}-2:5-
zabicyclo[3.2.1Jo 4-dicarboxamide a zene-1, dimethylben 

ACTIVITY= B 



>-N~GN 
2,5-dimethyl-N-{8-[5-( {[(3S }-1-( 1-

N 

~HO 
methylethyl)piperidin-3-

yl]amino}carbonyl )pyridin-2-yf]-8-
azabicyclo[3.2.1]oct-3-endo-

yl}benzene-1.4-dicarboxamide 

N]{ H ACTIVITY= B 

~ ~ 

NH 2 
0 

-{j~q 
2,5-dimethyl-N-{8-[5-( {[( 3S }-1 • 

~ ;, N methylpyrrolidin-3-
yl]amino}carbonyl)pyridin-2-yl]-8-

N azabicyclo[3.2.1 ]oct-3-endo-

~H~ 
yl}benzene-1,4-dicarboxamide 

~ I o ACTIVITY= A 

H .6 

NH2 

H 0 \_{J'NQ 
~ /. N N-{8-[5-( {((3R)· 1-ethylpyrrolidin-3· 

yl)amino}carbonyl)pyridin-2-yl}-8-

N 
azabicyclo[3.2 .1 )oct-3-endo-yl}-2.5-

~~ 
dimethylbenzene-1.4-dicarboxamide 

ACTIVITY= A 

~ I o 
H .6 

NH2 

LNQ.__ 0 

N~ H I & 
N 

~H 
N-(8-{ 5-{[( 1-ethylazetidin-3-

yl)amino)carbonyl}pyridin-2-yl}-8-
azabicyclo[3 .2.1 )oct-3-endo-yl]-2.5-
dimethylbenzene-1.4-dicarboxamide Hf{ ACTIVITY= A 

~ ~ 
:::-._ 

HN O 
2 
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-l 0 

u~~N 

'N°' ~N 
~ UN 

N°' '-=N ' ~o 
~ I .6 N 

0 nHO)=coO 
/~N-

H -

~ t,N 

(/ ~ 
"'-

0 

H2N~-----, 

(/ ~ 
~ 

0 H2N 

(/ ~ 
~ 

0 H2N 

N 

~HO 

.rK a u-, 
97 

N-{8-[5-({11-( 1-
2,5-dimethyl- azetidin-3-

methylethyl)) .din-2-yl}-8-. } rbonyl pyn 
y1]am1no ca 3 2 1]oct-3-endo-

azabicycio[ 4-:dicarboxamide 
yl}benzene-1. 

ACTIVITY= A 

. ethyl-N-[8-( 5-{[( 1-
2 5-dim · · 3-

. methylaz~}t1~~din-2-yl)-8-
yl)amino]carb[~i' 1foct-3-endo­

azab1cycio 4..dicarboxam1de yl]benzene-1, 

ACTIVITY= A 

({[2-m ethyl­S )-[ ( {6-[3-endo-
methyl(2 3- . )-

rbonyl}am1no )p
henyl]ca din-3-(methy.toxy 3.2.1)oct-8-yl)pyn 

8-azab1cycio[bonyl)amino][4-

yl}car henyl)ethanoate (methyloxy)p 

ACTIVITY= C 

{[2-methyl-3-
(2S }-[({6-[3-endo-{ rbonyl}amino}-

(methy1oxy)~~e;~~:t-8-yl]pyrid1n-3-
8-azab1cycto rb~ny1)amino][4~ .d 

yl}ca yl]ethano1c ao (methyloxy)phen 

ACTIVITY= C 
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N-{(1 S)-2-amino-1-(4-
(methyloxy)phenyl]-2-oxoethyl}-6-[3-

endo-( {[2-m ethyl-3-
( methyloxy)phenyl]carbonyl}amino )-
8-azabicycto[3.2.1 )oct-8-yl]pyridine-

3-carboxamide 

ACTIVITY= B 

N-{(1 S }-2-(methylamino}-1-[4-
( m ethytoxy )phenyt]-2-oxoethyl}-6-(3-

endo-({[2-methyl-3-
( methyloxy)phenyl}carbonyl}amino }-
8-azabicycto[3 .2. 1 ]oct-8-yl]pyridine-

3-carboxamide 

ACTIVITY= B 

N-{(1 S}-2-(ethylamino}-1-[4-
( methyloxy)phenyt]-2-oxoethyl}-6-[3-

endo-({[ 2-m ethyl-3-
( methyloxy)phenyljcarbonyl}amino )-
8-azabicyclo[3.2.1 )oct-8-yl]pyndine-

3-carboxamide 

ACTIVITY= B 



H 0 

~rN-0-{Q \_/ - N 
~ /, 

RH 
N4-(8-{5-[({(1 S}-1-(4-(4-

methylpiperazin-1-
yl)phenyl]ethyl}amino )carbonyl]pyridi 

H~ 
n-2-yl}-8-azabicyclo[3.2.1 ]oct-3-

endo-yl)-2-[(2-morpholin-4-
ylethyl)amino]benzene-1, 4· 

dicarboxamide 

NH ACTIVITY= A 

0 NH~ 
(N) 

0 

0 

H,N~ 
~ t,N 

RH 
N4-{8-[5-(aminocarbonyl)pyridin·2· 

ylJ-8-azabicyclo[3.2.1 ]oct-3-endo·yl}-
2-{[3-{[2 ·( dimethylamino )ethyl]oxy}· 

4-

H~Oo, 
(methyloxy)phenyljamino}benzene-

1.4-dicarboxamide 

~' 
ACTIVITY= A I 

N 0 

0 NH: ~ 
,.....N, 

H,N-c 
~ /,N 

RH 
N4-{8-[5-(aminocarbonyl)pyridin-2-

yl]-8-azabicyclo[3.2.1]oct-3-endo-yl}-
2-[(trans-4-

aminocyclohexyl)amino]benzene-HN 0 1,4-dicarboxamide 

§~D·'NH, ACTIVITY= A 

0 NH2 

F 

HNJ--di-b N-[ 1-{2-ftuoro-4-piperidin-4· 
yl phenyl)ethyl]-6-(3-endo-{ {(2-

~ IN 
methyl-3-

{methyloxy)phenyl]carbonyl)amino}-
8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-N 3-carboxamide A:\Yo, ACTIVITY=A 

H I h 
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0 

~~'-0-N ~OH v K-HO 
N 
1 

'I ~ Q H I '-
.....--

HO 

0 

0 

" 

Q---;~~ 
~N 

N '>-
~HO N NKH 

ri 'I ~ o 
- \ NH2 

o~ OH 
N~/H 0 

~N 
H 

100 

0 
" 

N-[1-(2,6-difluoro-4-piperidin-4-
ylphenyl)ethyl]-6-[3-endo-({!2-

methyl-3-
(methyloxy)phenyl]carbonyl}amino}-
8-azabicyclo[3 .2 .1 }oct-8-yl}pyridine-

3-carboxamide 

ACTIVITY= D 

6-(3-endo-( {[2-(3-hydroxypropyl}-3-
(methyloxy}phenyl)carbonyl}amino }-

8-azabicyclo(3.2. 1 ]oct-8-yl]-N­
(phenylmethyl)pyridine-3-

carboxamide 

ACTIVITY = A 

6-[3-endo-({(2-{3-hydroxypropyl}-3-
( methyloxy }phenyl)carbonyl}amino }-
8-azabicyclo[3 .2.1 }oct-8-yl]pyridine-

3-carboxam ide 

ACTIVITY= C 

6-{3-endo-({[2-{3-[(1-
methylethyl)aminojpropyl}-3-

(methyloxy}phenyl]carbonyl}amino}-
8-azabicyclo[3.2.1 )oct-8-yl]-N­

(phenylmethyl)pyridine-3-
carboxamide 

ACTIVITY= C 

6-(3-endo-( {(2-( 4-hydroxybutyl}-3-
( methyloxy)phenyl)carbonyl}amino }-
8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-

3-carboxamide 

ACTIVITY= B 



NH2 OQ ' N- 6-{3-endo-[({2-[4-
( dimethylamino )butyl]-3-

(methyloxy)phenyl}carbonyl)amino)-

N H 
0 

8-azabicyclo[3.2.1 ]oct-8-yl}pyridine-

~N 
3-carboxamide 

ACTIVITY= C 
H ;;.- 0 

~ Ii ' 
NH2 OQ 

6-[3-endo-({[2-(2.3-dihydroxypropyl)-

N H 3-

~~ 
(methyloxy)phenyl]carbonyl}amino)-
8-azabicyclo[3.2.1Joct-8-yljpyridine-

~ 
3-carboxarnide 

ACTIVITY= D 

/OHO OH 

? 6-[3-endo-( {(4-( 1,2-NH 

o~ 
dihydroxyethyl)phenyl]carbonyl}amin 

o)-8-azabicyclo[3.2.1]oct-8-yl]-N-
(phenylmethyl)pyridine-3-

carboxamide 

N~~~ ACTIVITY :: C 

:::,... OH 

OH 

0 

~N N4-[8-(5-acetylpyridin-2-yl)-B-

N 
azabicyclo[3.2.1]oct-3-endo-yl]-2· 

~HO 
[(trans-4-

hydroxycyclohexyl)arnino]benzene-

.NCtD,,oH 1,4-dicarboxamide 

H f ~ ACTIVITY =A 

N 
- H 

NH2 
0 
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N-[8-(5-acetylpyridin-2-yl)-8-
azabicyclo[3.2 .1]oct-3-endo-yl]-2 -
methyl-3-(methytoxy}benzamide 

ACTIVllY = B 

N4-[8-(5-acetylpyridin-2-yl)-8-
azabicyclo[3.2.1]oct-3-endo-yl]-2-

[( cyciopropylmethyl)amino]benzene-
1.4-dicarboxamide 

ACTIVllY =A 

N4-[8-(5-acetylpyridin-2-yl)-8-
azabicycio[3.2.1 ]oct-3-endo-yl]-2-
( cyciohexylamino )benzene-1,4-

dicarboxam ide 

ACTIVllY =A 

N4-[8-{5-acetylpyridin-2-yl)-8-
azabicyclo[3.2.1 ]oct-3-endo-yl}-2· 
( cyclopentylamino )benzene-1,4-

dicarboxamide 

ACTIVllY=A 



-CN 
N4-[8-(5-acetylpyridin-2-yl)-8-

N azabicyclo[3.2.1]oct-3-endo-ylJ-2-A-H 0 ~ (piperidin-4-ylamino )benzene-1.4-

lCtP 
dicarboxamide 

ACTIVITY= A 

;-0 
H2N 

-CN 
N4-[8-( 5-acetylpyrid in-2-yl )-8-

N azabicyclo[3.2. 1]ocl-3-endo-yl]-2-[(1-

A-Ho methylethyl)amino)benzene-1.4-
dicarboxam ide 

""ctr- ACTIVITY =A 

NH2 
0 

0 N-[8-( 5-acetylpyridin-2-yl)-8-
N azabicycio[3.2.1Joct-3-endo-yl]-5-A-H _GH [(trans-4-hydroxycyclohexyl)aminoj-

~p 
2-methylbenzene-1.4-dicarboxamide 

ACTIVITY =A 

NH2 
0 

0 N4-[ 8-( 5-acetylpyridi n-2-yl )-8-

AHO azabicyclo[3.2.1Joct-3-endo-ylJ-2-
( ethylamino )benzene-1.4-

dicarboxamide 

~lt~ ACTIVITY =A 

- \__ 

NH2 
0 
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CN 
N4-(8-(5-acetytpyridin-2-yl}-8-

~H azabicyclo[3.2.1]oct-3-endo-yl]-2-[(1-
ethylpropyl)amino]benzene-1,4-

dicarboxamide 

0 H ~ ACTIVITY= A 

<)=NH 
NHz 

CN 
N4-[8-{5-acetylpyridin-2-yl}-8-

N azabicyclo(3.2.1)oct-3-endo-yl]-2-

A-H 0 
( cyclopropylamino )benzene-1,4-

dicarboxamide lctr ACTIVITY= A 

NH2 
0 

~ N4-[8-( 5-acetytpyrid in-2-yl }-8-

~H azabicyclo[3.2 .1 ]oct-3-endo-yt]-2-[(2-
methylpropyl)amino)benzene-1,4-

dicarboxamide 
NH 

OctN~ 
ACTIVITY= A 

NHz 
() 

~N 
N4-[8-{5-acetylpyridin-2-yt}-8-

N azabicyclo[3.2.1 Joct-3-endo-yl]-2-

A-H 0 0 
( tetrahydrofuran-3-ylamino )benzene-

1,4-dicarboxamide lCtP ACTIVITY= A 

NH2 
0 
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0 

f '\ 
N -
N 2-[(cyclopropylmethyl}aminoj-N4-{8-

0H I 5-(3-m ethylbutanoyl )pyridin-2-yt}-8-
azabicyclo(3.2.1 ]oct-3-endo-

HN 
yl}benzene-1,4-dicarboxamide 

0 ACTIVITY= C 

~ 

I 
~ N~ OH 

H2N 

O~N 
2-((cyclopropylmethyl)amino}-N4-(8-

N 
( 5-propanoylpyridin-2-yl )-8-

AH a 
azabicyclo[3.2.1 ]oct-3-endo-

/~l 
yljbenzene-1 .4-dicarboxamide 

ACTIVITY= A 

0 NH2 

¢N O N4-[8-(5-acetylpyridin-2-yl)-8-
azabicyclo[3.2.1 )oct-3-endo-yl}-2-

4~~H, 
(tetrahydro-2H-pyran-4-

ylamino)benzene-1,4-dicarboxamide 

ACTIVITY= A 

~ 0 Q 

~N 
N 

N4-(8-(5-acetylpyridin-2-yl)-8-

AH 0 /"'"--

azabicyclo[3.21]oct-3-endo-yl]-2-[(1-
ethylpiperidin-4-yl)amino)benzene-

/Ct~o 
1.4-dicarboxamide 

ACTIVITY= B 

H2N 
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0 

Q 
hH 

N4-[ 8-( 5-acetylpyridin-2-yl }-8-
azabicyclo[3.2 .1 )oct-3-endo-yl}-2· 

[(2,2-dimethylpropyl}amino)benzene-

NH 
1.4-dicarboxamide 

o~~,f 
ACTIVITY= A 

NH2 

0 

0 

GN 
N4-[8-(5-acetylpyridin-2-yl}-8-

hH 

azabicyclo[3.2.1 )oct-3-endo-yl]-2-
[( tetrahydrofuran-2-

ylmethyl)amino)benzene-1,4-
NH dicarboxamide 

o~ o 
I/ - ~ ~r-0 

ACTIVITY=A 

NH2 

0 

CN 
N4-(8-{ 5-acetylpyrid in· 2-yl }-8-

N azabicyclo[3.2.1)oct·3-endo-y!]-2-

~HO (pyrrolidin-3-ylamino)benzene· 1.4-
dicarboxam ide 

l~CNH ACTIVITY=A 

I/ ~ N 
- H 

NH2 
0 

~ F 
N 

N 2-[(cyclopropytmethyl)amino}-N4-{8-

~H (5-( 4, 4 ,4-trifluorobutanoyl)pyridin-2 • 
yl)-8-azabicyclo[3.2.1]oct·3·endo-

HN yl}benzene-1,4-dicarboxamide 

0 
ACTIVITY= D 

~ 

I 
~ N~ 

OH 

H2N 
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ON 
~H 

O NH p 
~~H, 

0 

~N 
~H 
O~NH ;:r-: 

f ~ N F 
- H 

NH2 

0 
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N4-(8-{5-acetylpyridin-2-yl}-8-
azabicyclo[3.2.1joct-3-endo-ylJ-2· 

(phenytamino )benzene-1 .4· 
dicarboxamide 

ACTIVITY=A 

N4-[8-(5-acetylpyridin-2-yl}-8-
azabicyclo[3.2.1joct-3-endo-yl]-2-[(2-

aminoethyl )amino )benzene-1.4-
dicarboxamide 

ACTIVITY= A 

N4-[8-(5-acetylpyridin-2-yl}-8-
azabicyclo(3.2.1]oct-3-endo-yl]-2-

((2.2.3,3,3-
pentafluoropropyl)amino]benzene-

1, 4-dicarboxamide 

ACTIVITY= A 

2-(( cyclopropylmethyl)amino]-N4-{8-
[5-( 2-m ethylpropanoyl )pyridin-2-yl]-

8-azabicyclo(3.2.1 )oct-3-endo­
yl}benzene-1. 4-dicarboxamide 

ACTIVITY= C 



x 
y~ 

~H 
.N 

H 

0 

)9_H 
HN 
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N4-{8-{5-acetylpyridin-2-y1)-8-
azabicyclo[3.2.1 )oct-3-endo-yf]-2-

[(piperidin-3-
ylmethyl)amino)benzene-1,4-

dicarboxamide 

ACTIVITY= A 

N4-[8-(5-acetylpyridin-2-yl)-8-
azabicyclo[3.2.1 )oct-3-endo-yl)-2-

[(pyrrolidin-3-
ylmethyl)am ino ]benzene-1,4-

dicarboxam ide 

ACTIVITY= A 

N4-[8-( 5-butanoylpyridin-2-yl)-8-
azabicycto[3.2. 1 }oct-3-endo-ylj-2-

[( cyclopropylmethyl )amino]benzene-
1.4-dicarboxamide 

ACTIVITY= B 

N4-(8-(5-acetylpyridin-2-yl)-8-
azabicyclo{3.2.1]oct-3-endo-y1]-2-

[(phenylmethyl}amino]benzene-1.4-
dicarboxamide 

ACTIVITY= B 
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N4-[8-{5-acetylpyridin-2-yl)-8-
azabicyclo[3.2.1 ]oct-3-endo-y1J-2-

[(3S)-tetrahydrofuran-3-
ylamino}benzene-1.4-dicarboxamide 

ACTIVITY= A 

N4-[8-( 5-acetylpyrid in-2-yl }-8-
azabi cyclo[3.2. 1]oct-3-endo-yl)-2-[(1-

m ethylpropyl )amino)benzene-1 .4-
dicarboxam ide 

ACTIVITY= A 

N-[8-(5-acetylpyridin-2-yl}-8-
azabicyclo[3.2.1 )oct-3-endo-yl]-5-((1-

ethylpropyl)amino)-2-
methylbenzene-1.4-dicarboxarnide 

ACTIVITY= A 

N4-[8-{5-acetylpyridin-2-yl}-8-
azabicyclo[3.2.1)oct-3-endo-yl]-2-

((2,2,2-trifluoroethyl)amino}benzene-
1.4-dicarboxamide 

ACTIVITY =A 
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N4-[8-(5-acetylpyridin-2-yl}-8-
azabicyclo[3.2.1]oct-3-endo-yl]-2-

[(3R}-tetrahydrofuran-3-
ylamino}benzene-1,4-dicarboxamide 

ACTIVITY= A 

N4-[8-( 5-acetylpyridin-2-yl }-8-
azabicycio[3.2 .1 Joct-3-endo-yl]-2-{[3-

{[2-( dim ethylamino )ethyl]oxy}-4-
( m ethyloxy )phenyl]amino }benzene-

1 ,4-dicarboxam ide 

ACTIVITY::: A 

N4-{8-[5-
(cyclopentylcarbonyl)pyridin-2-yl]-8-
azabicyclo[3.2.1]oct-3-endo-yl}-2-

[( cyciopropylmethyl)amino]benzene-
1, 4-dicarboxamide 

ACTIVITY= D 

N4-{8-[5-( cyclobutylcarbonyl )pyridin-
2-yl]-8-azabicycio[3.2. 1 ]oct-3-endo­

yl}-2-
(( cyciopropylmethyl)am ino]benzene-

1,4-dicarboxamide 

ACTIVITY =C 



~N 

~N 
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N4-(8-( 5-acetylpyridin-2-yf )-8-
azabicyclo[3.2. 1 Joct-3-endo-yl]-2-
aminobenzene-1,4-<iicarboxamide 

ACTIVITY= B 

N4-[8-( 5-acetylpyrid in-2-yf )-8-
azabi cyclo[ 3. 2. 1 ]oct-3-en do-yl]-2-[ ( 1-

propylbutyl)amino]benzene-1,4-
dicarboxamide 

ACTIVITY= A 

N4-[8-( 5-acetylpyridin-2-yl)-8-
azabicyclo[3.2.1 Joct-3-endo-yl]-2-

(propylamino )benzene-1,4-
dicarboxamide 

ACTIVITY= A 

N4-(8-( 5-acetylpyridin-2-yl }-8-
azabicyclo[3.2 .1 ]oct-3-endo-yl]-2· 

azetidin-1-ylbenzene-1.4-
dicarboxamide 

ACTIVITY= D 



N RH H"h 
~"' 

--;::::---- 0 NH2 

CN 
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a N4-[8-(5-acetyl . 
zabicyclo[3.2 1 pyndin-2-yl)-8-

bromobenzene:.1].~~i3-endo-y!J-2-carboxamide 

ACTIVITY= A 

N4-(8-(5-acetyl .. 
azabicyclo[3.2.1 pyndrn-2-yl}-8-

[(1,2-chmethyl ]oct-3-endo-yl] 2 propyl)ami - -
1,4-dicarbo ~o]benzene-

xam1de 

ACTIVITY= A 

N-(8-(5-acetyl .. 
azabicyclo[3.2.1 pyndrn-2-yl}-8-
ethylpropyl)ami~~~~~fl~ndo-yl]-5-[( 1-

1,4-dicarbo orobenzene-
xam1de 

ACTIVITY=A 

N-[8-(5-acety .. 
azabicyclo(3 2 lpyndm-2-yl)-8· 

· .1 ]oct-3-end 
(triflu methyl-5-{[4 o-yl}-2· 

oromethyl)cycloh -
nzene-i .4-d. exyljamino)be 

icarboxamide 

ACTIVITY= A 



-CN 
~H 

01=tNH 0.F 
I/ ~ N F 
- H 

NH2 

0 
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N4-[8-{ 5-acetylpyridin-2-yt )-8-
azabicyclo[3 .2. 1 Joct-3-endo-ylJ-2-

[(2.2.3.3.4 ,4,4-
heptafluorobutyl)amino]benzene-1.4-

dicarboxamide 

ACTIVITY= B 

N4-!8-(5-acetylpyridin-2-yt)-8-
azabicyclo[3.2.1 ]oct-3-endo-yt]-2-

((3.3,3-
trifluoropropyl)amino]benzene-1.4-

dicarboxamide 

ACTIVITY= A 

N4-[8-( 5-acetylpyridin-2 -yl )-8-
azabicyclo[3.2 .1 joct-3-endo-yl]-2-

(butylamino)benzene-1,4-
dicarboxamide 

ACTIVITY= A 

N4-[8-(5-acetylpyridin-2-yt)-8-
azabicyclo[3.2.1]oct-3-endo-yl}-2-[(3-

{[2-
( dimethylamino )ethyijoxy}phenyt)a mi 

no}benzene-1.4-dicarboxamide 

ACTIVITY= A 
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N4-[8-{5-acetytpyridin-2-yl)-8-
azabicyclo[3.2.1]oct-3-endo-yl]-2· 

[(1.2.2· 
trimethylpropyl )amino)benzene-1 .4-

dicarboxamide 

ACTIVITY"' A 

N 4-[8-( 5-acetytpyridin-2 -yl )-8-
azabicyclo[3 .2.1 ]oct-3-endo-yl]-2-
(piperidin-1-ytamino )benzene-1,4-

dicarboxamide 

ACTIVITY= A 

N4-(8-( 5-acetylpyridin-2 -yl}-8-
azabicycio(3.2. 1 ]oct-3-endo-yl)-2·( { 1-
((methyloxy)methyl]propyl}amino )be 

nzene-1,4-dicarboxamide 

ACTIVITY= A 

N4-[8-(5-acetytpyridin-2-yl}-8-
azabicycio[3.2.1]oct-3-endo-yl}-2-({2-

[(1 • 
methylethyl)oxy]ethyl}amino }benzen 

e-1,4-dicarboxamide 

ACTIVITY= A 



~ 
)l=q_H 

N~ 
H 

§
HN O 

0 NH
2 
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N4-[B-(5-acetylpyridin-2-yl}-8-
azabicyclo[3.2.1 }oct-3-endo-yl]-2-

{{{ 1 S}-1-
methylpropyl]amino}benzene-1,4-

dicarboxamide 

ACTIVITY.::: A 

N-[8-(5-acetylpyridin-2-yl}-8-
azabicyclo[3.2.1]oct-3-endo-yl]-2-

methyl-5-(pentylamino )benzene-1,4-
dicarboxamide 

ACTIVITY= A 

N4-[8-(5-acetylpyridin-2-yl}-8-
azabicycio[3 .2. 1 joct-3-endo-yl}-2-( {4-

(methyloxy }-3-((2-morpholin-4-
ylethyl)oxy]phenyl}amino )benzene-

1.4-dicarboxamide 

ACTIVITY= A 

N4-[8-(5-acetylpyridin-2-yl}-8-
azabicycio[3.2.1joct-3-endo-yl]-2-{{3· 

[(1-
methylethyl)amino]propyl}amino)ben 

zene-1,4-dicarboxamide 

ACTIVITY= B 



N 

~HctO f~) 
H ~ ~ )=I 

N 
- H 

NH2 
0 
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N4-{8-[5-
( cyclopropyl carbonyl)pyridin-2-ylJ-8-
azabicyclo[3.2. 1 ]oct-3-endo-yl)-2-

[( cyclopropylmethyl )amino)benzene-
1 .4-dicarboxamide 

ACTIVITY =A 

N4-{8-[5-
(cyclopropylcarbonyl)pyridin-2-yl]-8-
azabicyclo[3. 2. 1]oct-3-endo-yl}-2-[( 1-

ethylpropyl)amino]benzene-1.4-
dicarboxamide 

ACTIVITY =A 

N-{8-[5-(cyclopropylcarbonyl)pyridin-
2-yl]-8-azabicyclo{3.2.1 Joct-3-endo­

yl}-5-[( 1-ethylpropyl)amino]-2-
methylbenzene-1.4-dicarboxamide 

ACTIVITY:: A 

N4-{8-[5-
( cyclopropylca rbonyl )pyridin-2-yl]-8-

aza bicyclo[3 .2 .1 ]oct-3-endo-yl}-2-
(pyridin-4-ylamino )benzene-1.4-

dicarboxamide 

ACTIVITY= A 



~ 
~H 
o~ 
~o aNH NH2 
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N4-{8-[5-
{ cyciopropylcarbonyt )pyridin-2-yl)-8-

azabicycio[3 .2 .1 ]oct-3-endo-yl}-2-
[(2.2,3,3,3-

pentafluoropropyl )amino)benzene-
1.4-dicarboxamide 

ACTIVITY= A 

2-chloro-N-{8-[5-
( cyciopropylcarbonyl )pyridin-2-yl]-8-
azabicyclo[3.2.1 Joct-3-endo-yl}-5-[(1-

ethylpropyl)amino]benzene-1.4-
dicarboxamide 

ACTIVITY= A 

2-{ cyclopentylamino }-N4-{8-[5-
( cyciopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2.1 ]oct-3-endo­
yl}benzene-1,4-dicarboxamide 

ACTIVITY= A 

N-{ 8-[5-{ cyciopropyl carbonyl )pyridin-
2-yl)-8-azabicycio[3. 2. 1 ]oct-3-endo­
yl}-2-methyl-5-[(3S )-tetrahydrofuran-

3-ylamino)benzene-1.4-
dicarboxamide 

ACTIVITY= A 
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2-{butylamino)-N4-{8-[5-
( cyclopropylcarbonyl)pyridin-2-yl)-8-

azabicycto[3. 2. 1 ]oct-3-endo­
yt}benzene-1,4-dicarboxamide 

ACTIVITY= A 

N4-{8-{5-
( cyclopropylcarbonyl )pyridin-2-yl}-8-

azabicyclo[3. 2 .1 }oct-3-endo-yl}-2-
({2-[(1-

methylethyl)oxy]ethyl}amino )benzen 
e-1. 4-dicarboxamide 

ACTIVITY= A 

N4-{8-[5-
(cyctopropylcarbonyl)pyridin-2-ylj-8-
azabicyclo[3.2.1)oct-3-endo-yl}-2-

[( cis-4-hydroxy-4-
methylcyctohexyt)amino]benzene-

1,4-dicarboxamide 

ACTIVITY =A 

N4-{8-[5-
( cyclopropylcarbonyl )pyridin-2-y1J-8-
azabicycio(3 .2 .1 joct-3-endo-yl}-2-

{[( 1 S )-1 • 
methylpropyljamino}benzene-1.4-

dicarboxamide 

ACTIVITY= A 



~ 
~H 

F ?' ( H~O 
~' ~ N 

H 
H:?N 0 

0 
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N4-{8-[5-
( cyclopropylcarbonyl )pyridin-2-yl)-8-
azabicyclo(3.2. 1 ]oct-3-endo-yl)-2-1(1-

methylpropyl)amino)benzene-1.4-
dicarboxamide 

ACTIVITY =A 

N4-{8-[5-
(cyclopropy1carbonyl)pyridin-2-yl]-8-

azabicyclo[3.2.1]oct-3-endo-yl)-2-
(propylamino )benzene-1.4-

dicarboxam ide 

ACTIVITY =A 

N-{8-[5-(cyclopropylcarbonyt)pyridin-
2-yl)-8-azabicyclo[3.2.1]oct-3-endo­

yl)-5-[(1-ethylpropyl)amino]-2-
fluorobenzene-1, 4-dicarboxamide 

ACTIVITY =A 

N4-{8-[5-
( cyclopropyl carbonyl )pyrid in-2-yl}-8-
azabi cyclo [3. 2. 1 )oct-3-endo-yl)-2-

[(trans-4-piperidin-1-
ylcyclohexyl)amino)benzene-1.4-

dicarboxamide 

ACTIVITY= A 



qN 
)9_H 

HN 

N 

J9-H 

o~~ 
2 

120 

N4-{8-[5-
( cyciopropylcarbonyl )pyridin-2-yl)-8-

azabi cyclo[3. 2 .1 )oct-3-endo-yl}-2· 
{[(1 R)-1-

methylpropyl)amino }benzene-1 .4· 
dicarboxamide 

ACTIVITY= A 

N4-{8-[5-
( cyclopropylca rbonyl )pyridin-2 -yt]-8-

azabicyclo[3 .2 .1 )oct-3-endo-yl}-2· 
{[(1S)-1 ,2-

dimethylpropyl)amino}benzene-1 ,4-
dicarboxamide 

ACTIVITY= A 

N4-{8-[5-
( cyclopropylcarbonyl )pyridin-2 -yl]-8-
azabicyclo[3 .2. 1 joct-3-endo-yl)-2·[(1-
cyciopropytethyl)aminoJbenzene-1.4-

dicarboxamide 

ACTIVITY= A 



~N 
)9_H 

HN 
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;~~;1~~yridin-2-r12~ { cyclopropyt 3 2. 1 )oct-3-endo-y }-
azab1cyclo[ {l(1R}-1,2- 1 4-

amino}benzene- • dimethylpr~~!toxamide 

ACTIVITY= A 

· N-{8-[5-
5-amino- . din-2-yl]-8-

lcarbonyl)pyn yt}-2-(cyclopropy 2 1)oct-3-endo- . 
azabicyclo[3. . -dicarboxam1de 

methylbenzene-1,4 

ACTIVITY= A 

rbonyl)pyridin-N-{8-[5-(cyclopropy31~ 1 )oct-3-endo­
bicyclol · · 

2-ylj-8-aza IL5-[(1-ethyl~2- -

Yr l)aminoj-2 
methytpropy d'carboxamide 

e-1 4- I methylbenzen , 

ACTIVITY= A 

rbonyl)pyridin­
N-{8-[5-{cycl?Propyt[3 ~.1 ]oct-3-endo-

8-azab1cyclo . R}-1-
2-yl}- l}-2-methyl-5-{[(1 e-1 4-

Y amino}benzen • methylpropyl] mi de 
dicarboxa 

ACTIVITY= A 



0 

GN 
N-{8-[5-(cyclopropylcarbonyl)pyridin-

~H 2-ylj-8-azabicyclo[3.2 .1 }oct-3-endo-
yl}-5-((1-cyclopropylethyl)amino)-2· 

NH 
methylbenzene-1,4-dicarboxamide 

~{-<J 
ACTIVITY= A 

NH2 
0 

~ 
N-{8-[5-( cyclopropylcarbonyl )pyridin-

~H 2-yl}-8-azabicyclo[3.2.1 Joct-3-endo-
yl}-5-[( 1-cyclopropylpropyl)amino]-2-
methylbenzene-1,4-dicarboxamide 

~~~ 
ACTIVITY= A 

H2N 0 

0 

Q 
N-{8-[5'( cyclopropylcarbonyl)pyridin-

~H 
2-ylj-8-azabicyclo[3 .2. 1 ]oct-3-endo-

yl}-2-methyl-5-{[( 1 R)-1.2.2-
trimethylpropyl]amino}benzene-1,4-

s;t 
dicarboxam ide 

ACTIVITY= A 

H2N 0 

~N 
N-{8-(5-( cyclopropylcarbonyl)pyridin-

N 
2-yl]-8-azabicyclo[3.2.1 Joct-3-endo-n-H yl}-5-{[(1 R)-1 ,2-

dimethylpropyl]amino}-2· 
methylbenzene-1, 4-dicarboxamide 

:x: ACTIVITY =A 

I 
"'-=:::: 

.0 

0 H 

NH2 
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N-{8-[5-( cyclopropylcarbonyl )pyridin-
2-yl]-8-azabicyclo[3.2. 1 ]oct-3-endo­

yl}-2-methyl-5-((3,3, 3-trifluoro-1-
methylpropyl)amino]benzene-1 .4-

dicarboxamide 

ACTIVITY= A 

N-{8-{5-( cyclopropylcarbonyl )pyridin-
2-yl]-8-azabicyclo{3 .2. 1 ]oct-3-endo­

yl}-2-methyl-5-{{2-m ethyl-1-
( trifluoromethyl )propyl]amino }benzen 

e-1.4-dicarboxamide 

ACTIVITY= A 

N-{8-[5-( cyclopropylcarbonyl)pyridin-
2-yl]-8-azabicyclo[3.2. 1]oct-3-endo­

yl}-2-methyl-5-{[2-methyl-1-(1-
methylethyl)propyl]amino }benzene-

1.4-<licarboxamide 

ACTIVITY= A 

2-bromo-N-{8-[5-
(cyclopropylcarbonyl)pyridin-2-ylJ-8-
azabicyclo{3.2.1 ]oct-3-endo-yt}-5-[(1-

ethylpropyl)amino]benzene-1,4-
dicarboxamide 

ACTIVITY= A 
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N-{8-[5-( cyclopropylcarbonyl )pyridin-
2-yl]-8-azabicyclo[3.2. 1 ]oct-3-endo­

yl}-2-methyl-5-[( 1-
methylethyl)amino]benzene-1.4-

dicarboxamide 

ACTIVITY= A 

N-{8-[5-( cyclopropylcarbonyl)pyridin-
2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo­
yl}-5-[( dicyclopropylmethyl)amino]-2-
methylbenzene-1.4-dicarboxamide 

ACTIVITY= A 

5-(cyclopentylamino}-N-{8-[5-
{ cyclopropylcarbonyl )pyridin-2-yl]-8-

azabicyclo[3.2.1 Joct-3-endo-yl}-2-
methylbenzene-1,4-dicarboxamide 

ACTIVITY= A 

N-{8-[5-
(cyclopropylcarbonyl)pyridine-2-yl]-
8-azabicyclo[3.2.1 ]oct-3-endo-yl}-2· 

m ethyl-5-{[ 1-
( trifluorom ethyl )propyl]am ino}benzen 

e-1.4-dicarboxamide 

ACTIVITY= A 



-

~N N-{8-[5-

~H 
(cyciopropylcarbonyt)pyridine-2-yl]· 
8-azabicyclo[3.2.1 }oct-3-endo·yl}-2· 

methyl-5-[{2-

NH methylpropyl)amino}benzene· 1 .4· 

~{~ 
dicarboxamide 

ACTIVITY=A 

NH2 
0 

~ 
~H 

5-[( cyclopentylmethyl)amino]-N-{8-
[5-( cydopropylcarbonyl )pyridin-2-yl]-
8-azabicyclo[3.2.1]oct-3-endo-yl}-2-

NH methylbenzene-1,4-dicarboxamide 

~~,-() 
ACTIVITY=A 

NH
2 

0 

0 

Q 
R-H 

5-( cyciobutylamino )-N-{8-(5-
(cyciopropylcarbonyt)pyridin-2-yl]-8-
azabicycio[3.2.1 )oct-3-endo-yt}-2-

~ 
methylbenzene-1.4-dicarboxam ide 

ACTIVITY =A 

JJ 
N 
H 

H2N 0 

~ N-{8-(5-

~H 
( cyclopropylcarbonyl)pyridine-2-yl]-
8-azabicycio[3.2.1 )oct-3-endo-yl}-2-

methyl-5-{[( 1 S )-1-

0 N (_ 

methylpropyl}amino}benzene· 1.4-
dicarboxam ide 

:tt~· ACTIVITY= A 

H 

NH2 
0 
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126 

N-{8-[5-
( cyclopropylcarbonyl)pyridine-2-yl]-
8-azabicycio[3 .2.1 ]oct-3-endo-yl}-5-

[(1-ethytpropyl)amino]-2· 
( trifluoromethyl)benzene-1. 4-

dicarboxamide 

ACTIVITY= A 

2-bromo-N-{8-[5· 
( cyclopropylcarbonyl )pyridin-2-yl]-8· 

azabicycio[3.2.1]oct-3-endo-yl}-5-
{[(1R}-1· 

methylpropyl]amino}benzene-1,4-
dicarboxamide 

ACTIVITY= A 

2-bromo-N-{8-[5· 
( cyclopropylcarbonyl )pyridin-2-yl}·8-
azabicyclo[3.2 .1jocl-3-endo-y!}-5-[(1 • 

methylethyl)amino]benzene-1.4· 
dicarboxamide 

ACTIVITY= A 

N-{8-[5-(cyciopropylcarbonyl)pyridin· 
2-yl]-8-azabicycio[3.2.1 ]oct-3-endo­
yl}-5-[(2.2-dimethylpropyl)amino]-2-
methylbenzene-1,4-dicarboxamide 

ACTIVITY= A 



0 qN 
~H 

N-{8-[5-( cyclopropylcarbonyl)pyridin-
2-ylJ-8-azabicyclo[3.2.1 ]oct-3-endo-
yl}-5-[(cyclopropylmethyl)aminoJ-2-

NH methylbenzene-1.4-dicarboxamide 

~N~ 
ACTIVITY =A 

NH
2 

0 

O= 

I 
~ 

/,:N 2-bromo-5-( cyclopentylamino }-N-{8-
[5-{ cyclopropylcarbonyl )pyridin-2-yl}-

N 
8-azabicyclo[3.2.1]oct-3-endo-

~HO 
yl}benzene-1.4-dicarboxamide 

ACTIVITY =A .NA H fj ~ 

0-N - 0 

H NH 
2 

0 qN 
2-bromo-N-{8-[5-

~H 
( cyclopropylcarbonyl )pyridin-2-yl)-8-
azabicyclo[3.2.1 )oct-3-endo-yl}-5-[(2-

methylpropyl)amino]benzene-1.4-

NH dicarboxamide 

B~~~-< ACTIVITY= A 

NH2 
0 

0 qN 
N-{8-[5-(cyclopropylcarbonyl)pyridin-

~H 
2-yl}-8-azabicyclo[3 .2.1 )oct-3-endo-

yl)-2-methyl-5-[(3,3,3-
trifluoropropyl)amino]benzene-1,4-

NH F dicarboxam ide 

~,>-: ACTIVITY= A 

fj ~ N 
- H 

NH2 
0 
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O= 

I 
~ 

,..;N 
N-{8-[5-{ cyciopropylcarbonyl )pyridin-
2-yl]-8-azabicyclo[3.2.1]oct-3-endo-

yl}-2-methyl-5-
N (propylamino )benzene-1. 4-

nHO 
dicarboxamide 

:R ACTIVITY= A 

V'N 0 

H NH 2 

0 

Q N-{8-[5-( cyclopropylcarbonyl )pyridin-

~H 
2-yl]-8-azabicycio[3.2.1 joct-3-endo-

yl}-2-methyl-5-{(1-( 1-
methylcyclopropyl )ethyijamino}benz 

NH ene-1.4-dicarboxamide 

~{f 
ACTIVITY =A 

NH2 
0 

~ 
n-H 

2-bromo-N-{8-[5-
(cyclopropylcarbonyl)pyridin-2-yl]-8-
azabicyclo[3.2.1 )oct-3-endo-yl}-5-

HN [(2,2-dimethytpropyl)amino]benzene-Ao 1.4-dicarboxamide 

ACTIVITY= A 

/J 

H2N 0 H~ 

0 

GN 2-bromo-N-{8-[ 5-
( cyclopropylcarbonyl)pyridin-2-yl]-8-

N azabicyclo[3.2.1joct-3-endo-yl}-5-

~HO {((1R}-1.2-
dimelhylpropyljamino}benzene-1,4-

c~~r-< 
dicarboxamide 

ACTIVITY=A 

- H 

NH2 
0 
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0 

Q 
N-{8-(5-( cyclopropylcarbonyf)pyridin-

R-H 

2-yl]-8-azabicyclo[3.2.1 )oct-3-endo-
yl}-5-{[2-fluoro-1-

(fluoromethyf)ethylJamino}-2· 
HN methyfbenzene-1,4-dicarboxamide 

J:tO F ACTIVITY= A 

0 -c 
NH H F 

2 

~N 
2-bromo-N-{8-[5-

~H ( cyclopropylcarbonyf )pyridin-2 -ytj-8-
azabicycio[3.2.1 )oct-3-endo-yl}-5· 

(propylamino)benzene-1.4· 
NH dicarboxamide 

o~~ ACTIVITY= A 

Br ~ ~ N 
- H 

NH2 

0 

0 

Q N-{8-(5-( cyclopropyfcarbonyl)pyridin-

~H 2-yf]-8-azabicyclo[3.2.1]oct-3-endo-
yf}-5-{[(1 R)-1-methylpropyl]amino}-2-

(trifluoromethyl)benzene-1, 4-

F~)-
dicarboxam ide 

ACTIVITY= A 

F F - H 
NH2 

0 

GN 
2-bromo-N-{8-[5· 

N ( cyclopropylcarbonyl)pyridin-2-yt)-8-

R-H 

azabicyclo[3.2.1]oct-3-endo-yl}-5-
((3,3,3-

trifluoropropyf)amino]benzene-1.4-

~H dicarboxamide 

Br ACTIVITY= A 

~N~CF, 
0 H 

NH2 
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Br 

N 
H 

µ 

130 

2-bromo-5-( cyclobutylamino }-N-{8-
[5-( cyctopropylcarbonyl)pyridin-2-yl}-

8-azabicycto[3.2.1]oct-3-endo­
yl}benzene-1,4-0icarboxamide 

ACTIVITY= A 

2-[(cyctopropylmethyl)amino}-N4-(8-
{5-[3-(1-methylpiperidin-4-

yl)propanoyljpyridin-2-yl}-8-
azabicyclo[3.2.1 joct-3-endo-

yl )benzene-1,4-0icarboxamide 

ACTIVITY= A 

2-[( cyclopropylmethyl)amino]-N4-{8-
{5-(3-hydroxy-4-

methylpentanoyl)pyridin-2-yl}-8-
azabicyclo[3.2.1)oct-3-endo­

yl}benzene-1. 4-0icarboxamide 

ACTIVITY= A 



131 

2-{( cyclopropytmethyt )aminoj-N4-{8-
[5-( 3-phenytpropanoyl )pyridin-2-yl]-

8-azabicyclo[3.2.1 )oct-3-endo­
yt}benzene-1.4-dicarboxamide 

ACTIVITY= D 

2-[( cyclopropytmethyl)amino}-N4-{8-
[5-(3-hydroxy-3-

phenylpropanoyl)pyridin-2-yl}-8-
azabicyclo[3.2.1 ]oct-3-endo­

yl}benzene-1,4-dicarboxamide 

ACTIVITY= B 

2-[(cyclopropytmethyl)amino)-N4-{8-
[5-(4-methylpentanoyl)pyridin-2-yt]-

8-azabicyclo[3.2.1]oct-3-endo­
yl)benzene-1. 4-dicarboxamide 

ACTIVITY=A 



0 

0 

H~ 

-7' I 
~ ~~ 

H2N 0 
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N4-{8-[5-(3-
cyclohexytpropanoy1 )pyridin-2-yl]-8-
azabicydo[3.2. 1]oct-3-endo-yl}-2-

((cyciopropylmethyl)amino)benzene-
1.4-clicarboxamide 

ACTIVITY= C 

5-(( 1-ethylpropy1 )amino )-2-methyl-N­
( 8-{5-[3-( 1-methylpiperidin-4-
yl)propanoyl]pyridin-2-y1}-8-
azabicyclo[3.2.1]oct-3-endo-

yl )benzene-1.4-clicarboxamide 

ACTIVITY= A 

2-[( cyclopropylmethyl )aminoJ-N4-{8-
[ 5-( 3-piperidin-4-ylpropa noyt )pyridin-
2-yl]-8-azabicycio[3. 2. 1 )oct-3-endo-

yt}benzene-1.4-dicarboxamide 

ACTIVITY= A 

2-[(cyclopropylmethyl)amino}-N4-{8-
[5-(N,N-climethyl-beta-alanyl)pyridin· 
2-yl}-8-azabicyclo[3.2.1]oct-3-endo-

yl}benzene-1,4-clicarboxamide 

ACTIVITY= A 
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th l)amino]-N4·(8-
2-[(cyclopropylme r~panoyl]pyridin-
{5-[3-(methyloxy)~3 2 1 Joct-3-endo-
2-yl}-8-azab1cy1ci~i·~rboxamide 

yl)benzene- · 

ACTIVITY= A 

h l)amino]-N4-{8-
2-[( cyclopro~ylme,t !opanoyl)pyridin-
[5-(3-pipendi.n-~~~-2.1 ]oct-3-endo-
2-yl]-8-azab1cy d" rboxam1de 

yl}benzene-1,4- ica 

ACTIVITY =A 

th l)aminoJ-N4-(S-
2.[(cyciopropylme ~noyl]pyridin-2-
{5-[3·(ethyloxy)pr[o3p2 1 )oct-3-endo· 

b·cyclo . · . 
yl}-8-aza 1 4-dicarboxamide yl )benzene-1. 

ACTIVITY= A 



F 

Q 
"t H "--,N 2-[( cydopropylmethy1)amino ]-N4-{8-

{5-[N-( 4-fluorophenyl }-beta-
alanyl]pyridin-2-yt}-8-

~H 
azabicydo[3.2.1 ]oct-3-endo-

yl}benzene-1.4-dicarboxamide 

ACTIVITY= 0 NH 

o~~r-<J 
NH2 

0 

r-\ OLJNC 
~ /.N 2-[(cyclopropylmethyl)amino]-N4-{8-

~H 
[5-( 3-morpholin-4-

ylpropanoyl)pyridin-2-ylj-8-
azabicydo[3.2.1joct-3-endo-

NH 
yl}benzene-1.4-dicarboxamide 

oct~r-<J 
ACTIVITY= A 

NH2 
0 

/'._ -NLJ"C 
~ "N 2-{( cyclopropylm ethyl )amino J-N4-(8-

~H 
{5-[3-( 4-m ethylpiperazin-i-
yl)propanoyl)pyridin-2-yl}-8-
azabicyclo[3.2.1 )oct-3-endo-

NH 
yl)benzene-1.4-dicarboxamide 

oct~r-<J ACTIVITY= A 

NH2 
0 
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methyl)aminoJ-N4-{8-2-[(cycioprop~ rrolidm-1-
[5-(3 PY ridin-2-yl]-8-

ylpropanoy!)~Y1Joct-3-endo­
azabicycio{3.4-dicarboxam1de 

yl}benzene-1, 

ACTIVITY= A 

· oj N4-(8-lmethyl)amm -
2-[( cycloprop\enylpiperazin-1-

{5-[3-( 4-P ridin-2-yl}-8-
yl)propano~IJ~~ Joct-3-endo­
azabicyclo[ ·4:dicarboxam1de yl )benzene-1, 

ACTIVITY= B 

)amino]-N4-{8-[5-(3: 
2-[( 1-e'.hylproprc anoyl )pyndm-2~y1] 
piperidm-1-ylp [~ 2.1 joct-3-endo 

8-azab1cyclo 4-dicarboxamtde 
yl}benzene-1, 

ACTIVITY= A 

methyl)amino]-N4-{8-
2_1(cyclopropyl 1 etyl)pyridin-2-yl]-
[5·(pipendm-1-y[:~.1joct-3-endo-

8-azab1cyclo 4-dicarboxamide yl}benzene-1, 

ACTIVITY= D 



0 qN 
~H 

N-(8-( 5-acetylpyridin-2-yl)-8-
azabicyclo[3.2.1 )oct-3-endo-yl)-2,5-

dimethylbenzene-1 .4-dicarboxamide 
NH 

~NH, 
ACTIVITY= A 

0 

F~ F -
~ /,N 

2-((cyclopropylmethyl)amino)-N4-{8-
N (5-(trifluoroacetyl)pyridin-2-yl]-8-

A--H 0 
azabicyclo(3.2.1joct-3-endo-

yl}benzene-1,4-dicarboxamide 

rctr ACTIVITY= D 

NH2 
0 

~N N-{8-[5-( cyclopropytcarbonyl)pyridin-
2-yl]-8-azabicyclo[3.2.1 Joct-3-endo-RH yl)-5-[(2.2-difluoro-1-

methylethyl)amino]-2-
methylbenzene-1,4-dicarboxamide 

~~~F, ACTIVITY= A 

NH 

NH2 
0 

0 

0 2-bromo-N-{8-[5-

R-H 

{ cyclopropylcarbonyl )pyridin· 2 -yl}-8· 
azabicyclo[3.2 .1 }oct-3-endo-yf)-5-

[(1, 1-dimethylethyl)amino]benzene-

2 
1.4-dicarboxamide 

Br ~ ACTIVITY= A 

~I Nt 
H 

H2N 0 
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0 

GN 5-amino-2-bromo-N-{8-[5-

N ( cydopropylcarbonyt )pyridin-2-yl]-8-

~HO 
azabicydo[3.2.1 )oc1-3-endo-

yl}benzene-1,4-dicarboxamide 

B~~NH, 
ACTIVITY=- A 

NH2 
0 

0 

Q 2-bromo-N-{8-[5-
( cyclopropylcarbonyl )pyridin-2-yl]-8-

N azabicyclo{3.2.1 ]oct-3-endo-yl}-5-

~HO 
{[(1S)-1,2-

dimethytpropyl]amino}benzene-1.4-
dicarboxamide 

. B~~{-< ACTIVITY= A 

NH2 
0 

~N 
2-bromo-N-{8-[5-N 

J9_H 

( cydopropylcarbonyl )pyridin-2-yl]-8-
azabicyclo[3.2.1]oct-3-endo-yl}-5-

HN [(cyclopropylmethyl)amino]benzene-
1,4-dicarboxamide J:to ~ ACTIVITY= A 

,..._ 

0 N 
NH2H~ 

~N 
N-{8-[ 5-{ cyclopropylcarbonyl)pyridin-

hH 2-yl]-8-azabicydo[3.2.1]oct-3-endo-

... yt}-5-(( 1, 1-dimethylethyl)amino]-2-
methylbenzene-1. 4-dicarboxamide 

HN Ro ACTIVITY=- A 

~ 

0 NHH+ 
2 
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0 

Q N-{8-[ 5-{ cyclopropylcarbonyl )pyridin-

n-H 2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-
yl}-2-methyl-5-(2-

methylpropyl)benzene-1.4-

HN 
dicart:>oxamide 

~ 
ACTIVITY= A 

H2N 0 

/J 

0 

I 
'.;:::,, 

2-chloro-N-{8-[5-
/, N ( cyclopropylcarbonyl )pyridin-2-yl]-8-

azabicyclo[3.2.1]oct-3-endo-yl}-3-[(1-
N cyclopropylethyl}amino)benzene-1.4-

AHo 
dicarboxamide Nq ACTIVITY=A 

H ~-~ ~~ 
NH2 

~N 
N-{8-[5-( cyclopropylcarbonyl )pyridin-

~H 
2-yl}-8-azabicyclo[3.2.1 ]ocl-3-endo-
yl}-2-methyl-5-(methyloxy)benzene-

1.4-dicarboxamide 
NH 

~d 
ACTIVITY= A 

NH2 
0 

0 

~N 5-bromo-3-chloro-N4-{8-[5-
( cyctopropy1 carbonyl )pyridi n-2-yl]-8-

~H 
azabicyclo[3.2.1)oct-3-endo-y1}-2-

{1(1R}-1-
methylpropyl]amino}benzene-1.4-

NH ~ dicart:>oxamide 

o~ ACTIVITY= A 

Br I/ ~ N 
- H 

NH2 
0 

138 



~N 
~H 

~
NH Cl S--
~ ~ N 
- H 

NH2 
0 

~N 
~H 
o~s 
~o 

NH2 

139 

N-{8-[5-( cyciopropylcarbonyl)pyridin-
2-yl}-8-azabicyclo[3.2. 1 Joct-3-endo­

yl}-2-( methyloxy}-5-{[( 1 R}-1-
m ethylpropyl]amino}benzene-1.4-

dicarboxamide 

ACTIVITY= A 

3-chloro-N4-{8-[5-
( cyclopropylcarbonyf)pyridin-2-yl}-8-

azabicyclo[3.2.1joct-3-endo-yl}-5-
methyl-2-{[(1 R)-1-

methylpropyl}amino}benzene-1,4-
dicarboxamide 

ACTIVITY=A 

N-{8-[5-( cycfopropylcarbonyl )pyridin-
2-yl]-8-azabicyclo[3. 2. 1 joct-3-endo­

yl}thiophene-2.5-dicarboxamide 

ACTIVITY= C 

N-{ 8-(5-( cyciopropylca rbonyl)pyridin-
2-yij-8-azabicycio[3.2. 1 ]oct-3-endo­

yl}-2-{ ethylamino )-5-{[(1 R)-1-
methyfpropyl]amino}benzene-1.4-

dicarboxamide 

ACTIVITY= D 



t;N 
N-{8-[5-{ cyclopropylcarbonyl)pyridin-

N 2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-

~H yl}-2-methyl-5-[( 1-
methylpropyl)oxy)benzene-1, 4-

~of 
dicarboxamide 

ACTIVITY=A 

0 NH2 

0 

Q N-{8-[5-( cyclopropylcarbonyl)pyridin-

>9-H 2-yl]-8-azabicycto[3.2.1 )oct-3-endo-
yl}-2-ethyl-5-{[( 1 R }-1 • 

methylpropyl]amino }benzene-1. 4-

i~r 
dicarboxamide 

ACTIVITY= A 

H2N 0 

0 

Q 
N-{8·[5-( cyclopropylcarbonyl)pyridin-

>9-H 2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-
yl}-5-ethyl-2-methylbenzene-1, 4-

dicarboxamide 

~ 
ACTIVITY= A 

I 
~ 

H2N 0 

0 

VO 
N-{8-[5-{ cyclopropylcarbonyl )pyridin-

~H 2·yl]-8-azabicyclo[3.2.1 ]oct-3-endo-
yl}-2-methyl-5-{[2-

(methyloxy)ethyl]oxy}benzene-1.4-

~ 
dicarboxamide 

ACTIVITY= B 

0 

H2N 0 ~ 
o, 
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5 

(0082) Another aspect of the disclosure relates to a compound according to 

Formula II: 

or a pharmaceutically acceptable salt thereof, wherein: 

Rib is selected from heteroaryl optionally substituted with 1, 2 or 3 groups 

selected from -NH2, halogen, phenyl and alkyl; 

R2 is a phenyl or a heteroaryl that can contain 1, 2 or 3 heteroatoms, wherein 

the aryl or heteroaryl can be substituted with 1, 2 or 3 groups selected from alkyl, 

10 -OH, alkoxy, and halogen; 

R3b is selected from hydrogen, -Cf 3, -NH2, -OH, alkyl optionally substituted 

with 1, 2 or 3 Rsb, alkoxy, dialkylaminoalkyl, cycloalkyl optionally substituted with 

arylalkoxy, aryl optionally substituted with 1, 2 or 3 groups selected from halogen, 

alkyl, alkoxy, dialkylaminoalkoxy and heterocycloalkyl optionally substituted with 

15 alkyl or aryl, alkenyl, alkynyl, heterocycloalkyl optionally substituted with a group 

selected from alkyl, -C(O)O-alkyl and arylalkyl, arylalkyl optionally substituted with 

alkylheterocycloalkyl at any ring position of the aryl group, and heteroaryl; 

Rsb is selected from halogen, cycloalkyl, heteroaryl optionally substituted with 

1, 2 or 3 groups selected from halogen, alkyl and alkoxy, alkylthio, heterocycloalkyl 

20 optionally substituted with 1, 2, or 3 groups selected from alkyl, halogen, phenyl and 

oxo, aryl optionally substituted with 1, 2 or 3 groups selected from halogen, alkyl, 

alkoxy, dialkylaminoalkoxy and heterocycloalkyl optionally substituted with alkyl, 

alkoxy, dialkylamino, -OH, -C(O)-NH2, -C(O)-O-CH3, -C(O)-N(H)(C1-C3)alkyl, 

heteroarylamino optionally substituted with halogen and -OCF3; 

25 L2b is -C(O)-NH-R3b, -CN or -C(O)-R3b; and 

Xis 0 or S. 

f 0083] Another embodiment of the compound of Formula II is a compound 

according to Formula IIB or IIC: 
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wherein Rtb is as defined in the compound of Formula II; and R 3b is selected from 

5 alkyl optionally substituted with 1, 2 or 3 halogens, cycloalkyl and hydrogen. 

10 

15 

l 0084] In another embodiment of the compound of Formula II, R3b is selected 

from H, cycloalkyl, and (C 1-C6)alkyl optionally substituted with one or more 

halogens. 

[0085] In another embodiment of Formula II, IIB or IIC, R3b is methyl. 

[0086] In another embodiment of Formula II, IIB or IIC, R3b is cyclopropyl. 

[0087] In another embodiment of the compound of Formula II, IIB or IIC, R3b is 

-CH2CF3. 

[0088] In another embodiment of the compound of Formula II, IIB or IIC, R3b is 

1-methylethyl. 

[0089) In another embodiment of the compound of Formula II, IIB or IIC, Rib is 

I 

(0) 

wherein: 
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A3 is =N- or =CH-; 

each R18 is independently selected from -NH2, halogen and alkyl; 

the (H) ring is a 5 or 6 membered heterocyclic ring fused to the two carbon 

atoms to which the (H) ring is attached, wherein the (H) ring contains 1, 2 or 3 

5 heteroatoms selected from N, 0 or S; and 

c is 0, 1 or 2. 

[0090] In other embodiments of the compound of Formula II, IIB or IIC, Rib is of 

Formula (0) and is selected from lH-benzimidazole optionally substituted with 1 or 2 

methyl groups, 1 H-indole optionally substituted with 1 or 2 methyl groups, 

10 benzofuran, 3,4-dihydro-2H-chromenyl optionally substituted with 1 or 2 methyl 

groups, 2,3-dihydrobenzofuranyl optionally substituted with 1 or 2 methyl groups, 

2,3-dihydro-1,4-benzodioxin-6-yl optionally substituted with 1 or 2 methyl groups, 

1 H-1,2,3-benzotriazole optionally substituted with 1, 2 or 3 methyl groups, 9H-purin-

9-yl optionally substituted with I or 2 groups selected from halogen and amino, 1,3-

15 benzothiazole optionally substituted with 1 or 2 methyl groups, and 2,3-dihydro-1-

benzofuran optionally substituted with 1 or 2 methyl groups. 

20 

[0091] In other embodiments of the compound of Formula II, IIB or IIC, Rib is 

or 

[0092] In another embodiment, the compound of Formula II is selected from one 

of the following compounds from Table II, or a pharmaceutically acceptable salt of 

any of the compounds in Table II: 
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STRUCTURE 

N 
/\ f ~ -HCO 

-N\__l-0-< ~ /,N 

N A-H 0 
.tb-~ N 

II 
- ,..N 

N 
H 

144 

NAME 

. -N- 8-{5-[({(1S}-1-[4-(4-
t 4-dimethyl (. razin-1- . . }-8-

methylpipe yl)pyndm-2-yl 
l}amino)carbon l)-1H-yl)phenyl]~th~ [3 2.1]oct-3-endo-y·de 

azab1cy o . le-5-carboxami benzim1dazo 

-methylpiperazin-1- 8-
N-(B-{5-{( {( 1 S )-1 ~~)~roonyl]pyrid1~-;:yl}-

l)phenyl]ethyl}am~ 1joct-3-endo-yl)- . 
y azabicyclo[.3. . 5-carboxamide 

benzoth1azole-

1S)-1-[4-(4-thyl-N-{8-{5-[({( · 1-
4-me methylpiperaz~0Jpyridin-2-yl}-8-

l]ethyl}amino)carbodo-yl)-1H-1,2,3-yl)phe~rcyclo[3.2. 1 )oct~~nrboxamide 
aza benzotriazole-



STRUCTURE 

145 

NAME 

6-(3-endo-{[(8-methyl-3,4-dihydro-2H­
chromen-7 -yl)carbonyl}am ino}-8-

azabicyclo(3.2. 1 ]oct-8-yl)-N-{(1S )-1-[ 4-( 4-
methylpiperazin-1-yl )phenyl)ethyt}:;iyridine-3-

carboxamide 

6-(3-endo-{[(7-methyl-1-benzofuran-6-
yl)carbonyl)amino}-8-azabicyclo[3.2.1jocl-8-

yl)pyridine-3-carboxamide 

6-(3-endo-{[(7-methyl-1-benzofuran-6-
yl)carbonyljamino }-8-azabicydo[3.2 .1 )oct-8-

yl)-N-{( 1 S )-1-[4-( 4-methylpiperazin-1-
yl)phenyl]ethyl}pyridine-3-carboxamide 

6-(3-endo-{[(7-methyl-1-benzofuran-6-
yl )carbonyl]amino}-8-azabicyclo[3.2.1 ]oct-8-

yl)-N-{[4-{ 1-methylpiperidin-4-
yl)phenyl]methyl}pyridine-3-carboxamide 



STRUCTURE 
NAME 

~ o~ A 6-(3-endo-{[(7-rnethyl-1-benzofuran-6-

H 0 yl)carbonyl]amino}-8-azabicyclo[3.2.1Joct-8-
yl}-N-{[4-( 4-melhylpiperazin-1-

0 HN~ yl )phenyl)methyl}pyridine-3-carboxamide 

N .--: ,& 
/ 

o-YQ I/ N 
N-[8-(5-

{[(phenylmethyl)amino]carbonyl}pyridin-2-yl}-

N H 0 8-azabicycto[3.2.1 joct-3-endo-yl]-1 H-

PN~cc~ 
benzimidazole-5-carboxamide 

H ~ N 
H 

v~Q I/ N N-[8-(5-
{[(phenylmethyl)arninojcarbonyl}pyridin-2-yt}-

~H~NH 
8-azabicyclo[3.2.1 ]oct-3-endo-yl]-1 H-indole-4-

carboxamide 

N I "<:::: 
H o 

? 
NH 00 

6-{3-endo-{[(2-amino-6-chloro-9H-purin-9-
yl )acetyljamino }-8-azabicyclo[3 .2.1 Joct-8-yl}-

~H 0 
N-(phenylmethyl)pyridine-3-carboxamide 

~~ 
~~N~NH, 

-N 

Cl 

~ o~ A 6-{3-endo-{[(7-methyl-1-benzofuran-6-

~~ 
yt)carbonyl]amino}-8-azabicyclo[3.2.1]oct_-8-
yl}-N-(phenylrnethyl)pyridine-3-carboxarn1de 

ri r ~ o 
-- ,& 
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NAME 

6-(3-endo-{[(7-methyl-2.3-dihydro-1-
benzofuran-6-yl)carbonyl]amino)-8-

azabicyclo[3.2.1)oct-8-yl)-N­
(phenylmethyl)pyridine-3-carboxamide 

6-(3-endo-{[(5-methyl-2.3-dihydro-1.4-
benzodioxin-6-yl)carbonyl)amino)-8-

azabicyclo[3.2.1 ]oct-8-yl)-N­
(phenylmethyl)pyridine-3-carboxamide 

6-(3-endo-{[( 4-methyl-1,3-benzodioxol-5-
yl)carbonyl]amino)-8-azabicyclo[3.2.1 ]oct-8-
yl)-N-(phenylmethyl)pyridine-3-carboxamide 

8-methyl-N-[8-( 5-
{[(phenylmethyl)amino)carbonyl}pyridin-2-yl)-
8-azabicyclo[3.2. 1 ]oct-3-endo-yl]quinoline-7-

carboxamide 

6-(3-endo-{[(8-methyi-3,4-dihydro-2H­
chromen-7-yl)carbonyl]amino )-8-

azabicyclo[3.2.1 ]oct-8-yl)-N­
(phenylmethyl)pyridine-3-carboxamide 
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NAME 

4-methyl-N-[8-{5-
{[(phenylmethyl)amino}carbonyl}pyridin-2-yl}-

8-azabicyclo[3.2.1 Joct-3-endo-yl}-1 H­
benzimidazole-5-carboxamide 

4-methyl-N-( 8-{5-[( {[4-( 4-methylpiperazin-1-
yl )phenyl]methyl}amino )carbonyt]pyridin-2-yt}-

8-azabicydo[3.2.1 ]oct-3-endo-yl)-1 H­
benzimidazole-5-carboxamide 

6-(3-endo-{[( 5-methyl-2,3-dihydro-1.4-
benzodioxln-6-yl)carbonyt)amino)-8-
azabicydo[3.2.1]oct-8-yl}-N-{[4-(4-

methylpiperazin-1-yl)phenyl)methyl}pyridine-
3-carboxamide 

N-[8-( 5-
{[(phenylmethyt)aminojcarbonyl}pyridin-2-yl}-
8-azabicydo(3.2.1 ]oct-3-endo-yt]-1 H-indole-6-

carboxamide 
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NAME 

1-methyl-N-{8-~l}pyridin-2-yl}-
yl ethyl}amino)ca~o yl}-

1 
H-indole-4-{[{phe~ m [3 2.1joct-3-en o-

8-azab1cyclo · carboxam1de 

) ridin-2-yl]-S­N4-{B-[S-(ami:~~;~~d~-~~-1H-indole-4.7-
azabicyclo[3.2. ~icarboxamide 

.h dro-1--methyl-2,3-di Y 8-
6-(3-endo-{[(7 l)carbonyl]am1no)- [3-
benzofuran-6-) t-8-yl}-N-{( 1 S }-1-

azabicyclo[3)~~e~~l]ethyl}pyridine-3-
(methyloxy carboxamide 

methyl-2.3-dihydro-1-
6-{ 3-endo-{[( 

7 
·yl )carbonyl]amino)-8-

f ran-6- )-N-{[ 4-( 4-
benzo u lo[3.2.1)oct-8-yl thyl}pyridine­
azab1cyc. -1-yl)phenyl)me 

methylp1peraz1~-carboxamide 
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NAME 

6-(3-endo-{[(7-methyl-2, 3-dihydro-1-
benzofuran-6-yl)carbonyl]amino}-8-
azabicyclo[3.2.1 ]oct-8-yl)pyridine-3-

carboxamide 

6-(3-endo-{((7-methyl-2,3-clihydro-1-
benzofuran-6-yl )carbonyl]amino}-8-

azabicycio[3.2.1 ]oct-8-yl)-N-{(1 S)-1-[4-(4-
methylpiperazin-1-yl)phenyt]ethyl}pyridine-3-

carboxamide 

6-(3-endo-{[(7-methyl-2 ,3-clihydro-1-
benzofuran-6-yl )carbonyl] amino }-8-
azabicycio[3.2. 1]oct-8-yl)-N-{[4-(1-

methylpiperidin-4-yl)phenyljmethyl}pyridine-3-
carboxamide 

N-[(4-{[2-
( diethylamino )ethyl]oxy}phenyl)m ethyl]-6-(3-
endo-{[(7-m ethyl-2. 3-clihydro-1-benzofuran-6-
yl)carbonyl]amino }-8-azabicyclo[3 .2.1 )oct-8-

yl)pyridine-3-carboxamide 



STRUCTURE 
NAME 

~~~ f \ 
N -
N 

~H 
N-( cyclopropylmethyl)-6-(3-endo-{[(7-methyl-

2.3-dihydro-1-benzofuran-6-
yl)carbonyl]amino}-8-azabicyclo[3 .2.1 ]oct-B· 

H-N yl)pyridine-3-carbcixamide 

tf 
0 

\ ~ _,,N~~ ,,._ \ N N-[2-(diethylamino)ethyl]-6-{3-endo-{[(7-A-HO methyl-2 .3-dihydro-1-benzofuran-6-

HN~ 
yl )carbonyl]amino}-8-azabicyclo[3.2 .1 ]oct-8-

yl)pyridine-3-carboxamide 

I 

~~\ 

~~N 6-(3-endo-{[(7 -methyl-2,3-dihydro-1-
benzofuran-6-yl)carbonyl)amino}-8-

N 
azabicyclo[3.2.1 }oct-8-yl)-N-[(3R)-1-

A-H 0 methylpyrrolidin-3-yf]pyridine-3-carboxamide 

l(S 
I 

Ya 
~QN 6-(3-endo-{[(7-methyl-2.3-dihydro-1-

benzofuran-6-yl)carbonyl]amino}-8-

N 
azabicyclo[3.2.1)oct-8-yl}-N-[{3$)-1-

A-H 0 methylpyrrolidin-3-yl]pyridine-3-carboxamide 

l(S 
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NAME 

6-{3-endo-{[(7-methyl-2.3-dihydro-1-
benzofuran-6-yl)carbonyl]amino}-8-

azabicyclo[3.2.1}oct-8-yl)-N-( 1-
methylpiperidin-4-yl)pyridine-3-carboxamide 

N-[(1 S)-1-(4-{[2-
( diethylamino )ethyl]oxy}phenyl)ethyl]-6-{3-

endo-{[(7-methyl-2,3-dihydro-1-benzofuran-6-
yl)carbonyljam ino}-8-azabicyclo[3.2. 1 ]oct-8-

yl)pyridine-3-carboxamide 

7-methyl-N-( 8-{5-[( 4-methylpiperazin-1-
yl)carbonyl]pyridin-2-yl}-8-

azabicyclo[3.2.1 )oct-3-endo-yl)-2.3-dihydro-1-
benzofuran-6-carboxamide 

N-( 1-ethylpiperidin-3-yl )-6-(3-endo-{[(7 -
methyl-2 ,3-dihydro-1-benzofuran-6-

yl)carbonyl}am ino )-8-azabicyclo(3.2. 1 )oct-8-
yl)pyridine-3-carboxam ide 



STRUCTURE NAME 

)-{)''~-S 
~ t,N 

6-(3-endo-{[(7-methyl-2,3-dihydro-1-
N benzofuran-6-yl)carbonyl]amino}-8-

A-H 0 azabicydo[3.2.1)oct-8-y\}-N-[(3R}-1-(1-
methy\ethy\)pyrrolidin-3-yl]pyridine-3-rtb carboxamide 

o~cN 
6-( 3-endo-{[(7-methyl-2,3-dihydro-1-\ N 

A-H 0 benzofuran-6-yl )carbonyl)amino}-8-
azabicyclo[3.2.1)oct-8-yl)-N-[{3S }-1-

""Cb 
methylpiperidin-3-yijpyridine-3-carboxamide 

y 

Q 
N 0 

HGN 6-(3-endo-{{(7-methyl-2 ,3-dihydro-1-
benzofuran-6-yl)carbonyl]amino}-8-

az:abicyclo[3.2.1]oct-8-yl)-N-[(3S }-1-(1 • 
methylethyl)pyrrolidin-3-yf}pyridine-3-

carboxamide 
N 

IO~lCu H A 

{ 

Q 

"Q H '-:N N-[(3S }-1-ethylpyrrolidin-3-yl]-6-( 3-endo-{[(7-
methyl-2,3-dihydro-1-benzofuran-6-

yl)carbonyl]amino}-8-azabicydo[3.2. 1]oct-8-
yl)pyridine-3-carboxamide 

N 

/Q:\)j 
H I A 
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NAME 

6-(3-endo-{[(7 -methyl-2,3-dihydro-1-
benzofuran-6-yl)carbonyl]amino }-8-
azabicyclo[3.2. 1 ]oct-8-yl}-N-[1-{1-

methylethyl)piperidin-4-yl]pyridine-3-
carboxamide 

N-( 1-ethyipiperidin-4-yl )-6-(3-endo-{[( 7-
methyl-2 ,3-dihydro-1-benzofuran-6-

yl)carbonyl)amino}-8-azabicyclo[3.2 .1 ]oct-8-
yl)pyridine-3-carboxamide 

N-[(3R}-1-ethylpiperidin-3-yl]-6-(3-endo-{[(7-
methyl-2,3-dihydro-1-benzofuran-6-

yl)carbonyl]amino}-8-azabicyclo[3 .2.1 ]oct-8-
yl)pyridine-3-carboxamide 

N-{ 1-ethylazetidin-3-yl)-6-(3-endo-{[{7-methyl-
2 .3-dihydro-1-benzofuran-6-

yl)carbonyl]amino}-8-azabicyclo[3 .2.1 ]oct-8-
yl)pyridine-3-carboxamide 
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NAME 

6-( 3-endo-{[(7-methyl-2.3-dihydro-1-
benzofuran-6-yl )carbonyl)amino }-8-
azabicyclo(3.2. 1)oct-8-yl)-N-(1-{1-

methylethyl)azelidin-3-yl)pyridine-3-
carboxamide 

N-( 1-methylazetidin-3-yl)-6-(3-endo-{[(7-
methyl-2,3-dihydro-1-benzofuran-6-

yl)carbonyl)am ino}-8-azabicyclo[3 .2.1 ]oct-8-
yl)pyridine-3-carboxamide 

N-((3R )-1-ethylpyrrolidin-3-yl]-6-(3-endo-{[(7-
methyl-2,3-dihydro-1-benzofuran-6-

yl)carbonyl)amino}-8-azabicyclo[3.2.1Joct-8-
yl)pyridine-3-carboxamide 

6-(3-endo-{!{7-methyl-2,3-dihydro-1 • 
benzofuran-6-yl)carbonyl]amino}-8-

azabicyclo[3.2.1]oct-8-yl)-N-[(3R)-1-{1-
methylethyl)piperidin-3-yl}pyridine-3-

carboxamide 



STRUCTURE NAME 

O"'~Q 
~ ~ /. N N-[{ 3S}-1-ethylpiperidin-3-y1J-6-( 3-endo-{((7-

methyl-2 ,3-dihydro-1-benzofuran-6-

N yl)carbonyl)amino}-8-azabicycto[3.2.1)oct-8-

~:\):} 
yl)pyridine-3-carboxamide 

H I b 

O"'~Q 
~ ~ /.N 

6-(3-endo-{[(7-methyl-2,3-dihydro-1-
benzofuran-6-yl)carbonyljamino }-8-

N 
azabicyclo[3.2.1 joct-8-yl}-N-[(3S}-1-(1 • 

~:l(µ 
methylethyl)piperidin-3-yl)pyridine-3-

carboxamide 

H I b 

a~q 
~ ~ /. N 

6·(3-endo-{((7 -methyl-2,3-dihydro-1-
benzofuran-6-yl)carbonyl]amino}-8-

N 
azabicyclo[3.2.1 ]oct-8-yl)-N-[(3R)-1-

~:\):} 
methylpiperidin-3-yl]pyridine-3-carboxamide 

H I b 

10093} Compounds in Tables I and II are named according to systematic 

5 application of the nomenclature rules agreed upon by the International Union of Pure 

and Applied Chemistry (IUP AC), International Union of Biochemistry and Molecular 

Biology (IUBMB), and the Chemical Abstracts Service (CAS). Names were 

generated using ACD/Labs naming software 8.00 release, product version 8.08. 

(0094) The activity for each of the compounds in Table I is represented by the 

10 letters A, B, C and D. These letters are listed next to each of the compounds in Table 

I in the same row as each of the compounds. The activity that is associated with each 

of these letters is defined below: 

A stands for HSP90 ICso values less than 500 nM. 

B stands for HSP90 ICso values ranging from 500 nM to 999 nM. 
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C stands for HSP90 ICso values ranging from 1000 nM to 1999 nM. 

D stands for HSP90 ICso values of ranging from 2000 nM to 10,000 nM. 

(0095] HSP90 expression and activity is frequently upregulated in tumor cells [5-

8] and is particularly associated with poor prognosis in breast cancer [9, l 0). 

5 Furthermore, HSP90 in tumor cells appears to exist in a hyperactivated state with 

elevated A TPase activity which is highly sensitive to HSP90 inhibition, compared to 

the large I y latent form found in normal cells [ 11]. This hyperactivated state suggests 

that HSP90 inhibitors can selectively target tumor cells, with relatively low impact on 

normal tissues. Many HSP90 client proteins are involved in various aspects of tumor 

10 growth and progression [6, 7, 12, 13). HSP90 promotes the folding and/or 

stabilization of many oncogenic proteins that confer autonomous growth on cells ( eg, 

EGFR and ErbB2 [ 14-1 7], B-Raf [ 18, 19] and steroid hormone receptors [20]) and 

also regulates multiple proteins that promote tumor cell survival (eg, IGF 1 receptor 

[21], PDKl and Akt [22, 23], RIP [24), hcB [24, 25] and survivin [26]). HSP90 can 

15 also promote aberrant cell cycle progression by stabilizing Cdk4, Cdk6 and cyclin D 

[27), Cdk2, and Plkl [28, 29]. Conversely, HSP90 inhibitors can downregulate the 

cell cycle checkpoint kinase Chkl and sensitize tumors to various forms of 

chemotherapy [30, 31 ]. HSP90 inhibition can also blunt tumor angiogenesis, since 

hypoxia-inducible factor (HIF-la) and the vascular endothelial growth factor (VEGF) 

20 receptor tyrosine kinases are HSP90 clients [32]. The receptor tyrosine kinase Met, 

which stimulates cellular motility, migration and invasion, is also downregulated in 

response to HSP90 inhibition, both directly and via inhibition of HIF-1 a [33, 34]. 

Apart from its role as a cellular chaperone, HSP90a has also been implicated in 

extracellular matrix degradation and tumor cell invasion, via activation (and possibly 

25 stabilization) of the matrix metalloproteinase MMP2 [35, 36]. HSP90 depletion or 

inhibition promotes te1omere erosion and apoptosis [37], and can also enable the 

evolution of heterogenous, metastatic and drug-resistant phenotypes by allowing 

propagation of metastable mutations [38, 39]. HSP90 has been implicated in 

activation of the unfolded protein response (UPR, [ 40, 41 J). Failure of the UPR (for 

30 example, via inhibition of HSP90) leads to an ER stress signal and apoptosis. 

Therefore, HSP90 inhibitors can promote tumor cell death indirectly by disrupting the 

UPR, as well as by directly targeting pro-survival factors. 

157 



(0096] In addition to cancer, several other diseases can be amenable to treatment 

using HSP90 inhibitors. There is substantial data supporting a role for HSP90 

inhibitors in treating neurodegenerative and infectious diseases. Other possible HSP90 

non-oncology indications include inflammatory diseases, autoimmune disorders, 

5 stroke, ischemia, cardiac disorders, sepsis, fibrogenetic disorders (for example, 

scleroderma, polymyositis, systemic lupus, rheumatoid arthritis, liver cirrhosis, keloid 

formation, interstitial nephritis, cystic fibrosis and pulmonary fibrosis) and metabolic 

diseases. 

(0097} Several neurodegenerative diseases ("tauopathies"), including Alzheimer's 

10 disease (AD) and frontotemporal lobal dementia, are characterized by accumulation 

of hyperphosphorylated or mutated forms of the microtubule-associated protein Tau 

[ 42]. HSP90 inhibitors can be able to degrade aberrant Tau proteins via two 

complementary mechanisms. First, HSP90 appears to stabilize p35 (a neuronal protein 

involved in aberrant Tau phosphorylation) and mutant (but not wild-type) Tau protein 

15 [ 43]. Second, HSP90 inhibition induces expression of HSP70, which can promote 

productive folding of Tau [ 44] and/or selective degradation of aberrant Tau proteins 

[ 45]. Moreover, HSP90 isolated from brain tissue affected by AD showed markedly 

higher affinity for an HSP90 inhibitor compared with HSP90 from normal brain tissue 

[ 45], concordant with a similar observation in tumor cells [ 11]. 

20 100981 HSP90 expression in the host organism has been implicated in mediating 

both infection and replication of a broad range of viral pathogens, including negative 

strand RNA viruses and influenza virus [ 46-48], hepatitis B [ 49], hepatitis C [50, 51] 

and herpes simplex virus type 1 [52]. Importantly, pharmacological inhibition of 

HSP90 was found to impair the replication of RNA without selecting for the 

25 emergence of drug-resistant mutants [53]. HSP90 also promotes the growth and 

survival of pathogenic yeast, though in this case the endogenous fungal enzyme is 

involved. Geldanamycin increases the susceptibility of Candida and Aspergillus 

species to other antibiotics [54], and an antibody directed against yeast HSP90 

(Mycograb) was recently shown to significantly enhance the activity of amphotericin 

30 B in a randomized, double blind clinical study [55]. Fungal HSP90 can also help to 

promote drug resistance [54]. HSP90 inhibition was also recently shown to ameliorate 

pulmonary damage and inflammation in a mouse model of acute sepsis [56], 
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suggesting a broader role for HSP90 inhibitors in treating infectious and inflammatory 

diseases. 

(0099] The benzoquinone ansamycin geldanamycin was identified as an inhibitor 

of HSP90 [57], and several geldanamycin analogs have been evaluated as anticancer 

5 agents in clinical trials, with some evidence of activity. However, formulation and 

administration of these agents remains challenging. An orally available inhibitor of 

HSP90 would have broad utility in the treatment of a wide range of malignancies and 

potentially other diseases. 

[00100] HSP90 inhibitors have been reported to show synergistic effects on tumor 

10 cell growth and survival when combined with various chemotherapeutics. Examples 

include HSP90 inhibitors in combination with proteosome inhibitors (eg bortezomib) 

in multiple myeloma, EGFR (eg Iressa) or PBK (eg LY294002) inhibitors in 

malignant glioma, DNA damaging agents (eg etoposide or cisplatin) in leukemia and 

pediatric tumors, and radiation in various tumors including cervical, prostate, glioma 

15 and pancreatic. While observed synergy can be hypothesized to be due to loss of 

stability of specific HSP90 client proteins, it may also be due to loss of general stress 

buffering capacity of the cell. 

[00101] Additionally, several drug-resistant mutant proteins have been shown to be 

dependent on HSP90 for their stabilization and activity, paving the way for in vivo 

20 proof of concept studies and clinical trial design for use of HSP90 inhibitors against 

certain drug-resistant tumors. Examples include imatinib-resistant c-KIT mutations in 

GIST (gastrointestinal stromal tumor), gefitinib and erlotinib-resistant EGFR 

(L858Rff790M) mutants in NSCL, and imatinib-resistant BCR-ABL(T3 I 51) mutant 

in CML. In fact, the 17-AAG related HSP90 inhibitor IPI-504 was recently granted 

25 orphan drug status for GIST after a high rate of response was observed in Gleevec­

resistant GIST patients enrolled in a Phase I trial. 

[00102] Additionally, inhibition of HSP90 may be in part responsible for the anti-

tumor activity of the recently FDA-approved histone deacetylase inhibitor Vorinostat 

(suberoylanilide hydroxamic acid, or SAHA). HSP90 activity has been reported to be 

30 negatively regulated through direct acetylation of the chaperone, and HDAC 

inhibitors are shown to result in the accumulation of inactive, acetylated HSP90 

protein and increased degradation of HSP90 client proteins, implicating HDAC 

function in the positive control of HSP90 function. Hence, the clinical mechanism of 
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action of HDAC inhibitors alone or in combination may in certain instances be due to 

inhibition of HSP90 function. 

(00103] HSP90 expression in the host organism has been implicated in mediating 

both infection and replication of a broad range of viral pathogens. The HSP90 

5 inhibitors geldanamycin and radicicol impair the replication of negative strand RNA 

viruses and influenza virus by destabilizing the viral RNA polymerase, and 

geldanamycin can also inhibit replication of hepatitis C virus. HSP90 also directs the 

folding and intracellular localization of the DNA polymerase from herpes simplex 

virus type 1 and is required for hepatitis B reverse transcriptase activity. 

10 Pharmacological inhibition of HSP90 was found to impair the replication of RNA 

viruses in cell culture and infected animals, without selecting for the emergence of 

drug-resistant mutants. Indeed, HSP90 may be broadly implicated in the development 

of drug resistance in microorganisms, as discussed below. 

[00104] HSP90 also promotes the growth and survival of pathogenic yeast, though 

15 in this case the endogenous fungal enzyme is involved. Geldanamycin increases the 

susceptibility of Candida and Aspergillus species to other antibiotics, and an antibody 

directed against yeast HSP90 (Mycograb) was recently shown to significantly 

enhance the activity of amphotericin B in a randomized, double blind clinical study. 

As in the case of tumor cells HSP90 may act via multiple mechanisms, but perhaps 

20 most striking is the potential for fungal HSP90 to promote drug resistance. 

Endogenous HSP90 may support the expression of mutant proteins that confer drug 

resistance, and HSP90 inhibitors appear to inhibit drug resistance under acute 

selection conditions, but have less effect on resistance that is acquired by more 

gradual selection in the presence of antibiotics. Thus, HSP90 inhibitors may have 

25 utility early in treatment of fungal infections, before resistance mutations have a 

chance to emerge. Intriguingly the drug resistance-inducing effects of HSP90 are 

mediated by calcineurin, which is also implicated in both cyclosporine A resistance 

and geldanamycin activity in the malarial parasite Plasmodium falciparum. 

100105) HSP90 inhibition was also recently shown to ameliorate pulmonary 

30 damage and inflammation in a mouse model of acute sepsis, suggesting a broader role 

for HSP90 inhibitors in treating infectious and inflammatory diseases. 

[00106] In addition to cancer, several other diseases may be amenable to treatment 

using HSP90 inhibitors. These include neurodegenerative disorders and infectious 
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diseases. Several neurodegenerative diseases, including Alzheimer's disease (AD) and 

frontotemporal lobal dementia, are characterized by accumulation of 

hyperphosphorylated or mutated forms of the microtubuie-associated protein Tau. 

These pathogenic Tau proteins form intracellular aggregates known as neurofibrillary 

5 tangles, which have been proposed to have a causative role in disease but may 

alternatively represent a cellular protective mechanism against the toxic, soluble form 

of Tau. Selective degradation of aberrant Tau proteins may therefore represent a novel 

therapeutic strategy. HSP90 inhibitors may achieve this degradation via two 

complementary mechanisms. First, HSP90 appears to stabilize p35 (a neuronal protein 

I 0 involved in aberrant Tau phosphorylation) and mutant (but not wild-type) Tau 

protein: the activity of these pathogenic proteins would therefore be reduced by 

HSP90 inhibition. Second, HSP90 inhibition induces expression of HSP70, which 

may promote productive folding of Tau and/or selective degradation of aberrant Tau 

proteins. Moreover, HSP90 isolated from brain tissue affected by AD showed 

15 markedly higher affinity for an HSP90 inhibitor compared with HSP90 from normal 

brain tissue, concordant with a similar observation in tumor cells. 

[00107] 

References: 

l. Lai, B. T., et al. (1984) Quantitation and intracellular localization of the 85K 

20 heat shock protein by using monoclonal and polyclonal antibodies. Mol Cell Biol 4, 

2802-2810 

2. Chen, B., et al. (2005) The HSP90 family of genes in the human genome: 

insights into their divergence and evolution. Genomics 86, 627-637 

3. Bracher, A., and Hartl, F.U. (2005) Towards a complete structure of Hsp90. 

25 Structure 13, 501-502 

4. Wegele, H., et al. (2004) Hsp70 and Hsp90--a relay team for protein folding. 

Rev Physiol Biochem Pharmacol 151, 1-44 

5. Neckers, L. (2007) Heat shock protein 90: the cancer chaperone. J Biosci 32, 

517-530 

161 



6. Powers, M.V., and Workman, P. (2006) Targeting of multiple signalling 

pathways by heat shock protein 90 molecular chaperone inhibitors. Endocr Relat 

Cancer 13 Suppl l, S 125-135 

7. Whitesell, L., and Lindquist, S.L. (2005) HSP90 and the chaperoning of 

5 cancer. Nat Rev Cancer 5, 761-772 

8. Sreedhar, A.S., et al. (2004) Hsp90 isoforms: functions, expression and 

clinical importance. FEBS Lett 562, 11-15 

9. Conroy, S.E., et al. (1998) Autoantibodies to the 90kDa heat shock protein and 

poor survival in breast cancer patients. Eur J Cancer 34, 942-943 

10 10. Pick, E., et al. (2007) High HSP90 expression is associated with decreased 

survival in breast cancer. Cancer Res 67, 2932-2937 

11. Kamal, A., et al. (2003) A high-affinity conformation of Hsp90 confers 

tumour selectivity on Hsp90 inhibitors. Nature 425, 407-410 

12. Xu, W., and Neckers, L. (2007) Targeting the molecular chaperone heat shock 

15 protein 90 provides a multifaceted effect on diverse cell signaling pathways of cancer 

cells. Clin Cancer Res 13, 1625-1629 

13. Bagatell, R., and Whitesell, L. (2004) Altered Hsp90 function in cancer: a 

unique therapeutic opportunity. Mol Cancer Tuer 3, 1021-1030 

14. Citri, A., et al. (2004) The achilles heel of ErbB-2/HER2: regulation by the 

20 Hsp90 chaperone machine and potential for pharmacological intervention. Cell Cycle 

3, 51-60 

25 

15. Shimamura, T., et al. (2005) Epidermal growth factor receptors harboring 

kinase domain mutations associate with the heat shock protein 90 chaperone and are 

destabilized following exposure to geldanamycins. Cancer Res 65, 6401-6408 

16. Yang, S., et al. (2006) Association with HSP90 inhibits Chi-mediated down-

regulation of mutant epidermal growth factor receptors. Cai1cer Res 66, 6990-6997 

162 



17. Xu, W., et al. (2007) Sensitivity of epidermal growth factor receptor and 

ErbB2 exon 20 insertion mutants to Hsp90 inhibition. Br J Cancer 

18. da Rocha Dias, S., et al. (2005) Activated B-RAF is an Hsp90 client protein 

that is targeted by the anticancer drug l 7-allylamino-17-dernethoxygeldanamycin. 

5 Cancer Res 65, 10686-10691 

19. Grbovic, O.M., et al. (2006) V600E B-Rafrequires the Hsp90 chaperone for 

stability and is degraded in response to Hsp90 inhibitors. Proc Natl Acad Sci US A 

103, 57-62 

20. Fang, Y., et al. (1996) Hsp90 regulates androgen receptor hormone binding 

10 affinity in vivo. J Biol Chern 271, 28697-28702 

21. Nielsen, T.O., et al. (2004) Expression of the insulin-like growth factor I 

receptor and urokinase plasrninogen activator in breast cancer is associated with poor 

survival: potential for intervention with 17-allylamino geldanarnycin. Cancer Res 64, 

286-291 

15 22. Basso, A.O., et al. (2002) Akt forms an intracellular complex with heat shock 

protein 90 (Hsp90) and Cdc3 7 and is destabilized by inhibitors of Hsp90 function. J 

Biol Chem 277, 39858-39866 

23. Solit, D.B., et al. (2003) Inhibition of heat shock protein 90 function down-

regulates Akt kinase and sensitizes tumors to Taxol. Cancer Res 63, 2139-2144 

20 24. Lewis, J ., et al. (2000) Disruption of hsp90 function results in degradation of 

the death domain kinase, receptor-interacting protein (RIP), and blockage of tumor 

necrosis factor-induced nuclear factor-kappaB activation. J Biol Chem 275, 10519-

10526 

25. Wang, X., et al. (2006) l 7-allylamino-17-demethoxygeldanamycin 

25 synergistically potentiates tumor necrosis factor-induced lung cancer cell death by 

blocking the nuclear factor-kappaB pathway. Cancer Res 66, l 089-1095 

26. Fortugno, P., et al. (2003) Regulation of survivin function by Hsp90. Proc Natl 

Acad Sci US A 100, 13791-13796 

163 



27. Srethapakdi, M., et al. (2000) Inhibition of Hsp90 function by ansarnycins 

causes retinoblastoma gene product-dependent Gl arrest. Cancer Res 60, 3940-3946 

28. de Career, G. (2004) Heat shock protein 90 regulates the metaphase-anaphase 

transition in a polo-like kinase-dependent manner. Cancer Res 64, 5106-5112 

5 29. Prince, T., et al. (2005) Cdk2: a genuine protein kinase client of Hsp90 and 

Cdc37. Biochemistry 44, 15287-15295 

30. Arlander, S.J., et al. (2003) Hsp90 inhibition depletes Chkl and sensitizes 

tumor cells to replication stress. J Biol Chem 278, 52572-52577 

31. Mesa, R.A., et al. (2005) Heat shock protein 90 inhibition sensitizes acute 

10 myelogenous leukemia cells to cytarabine. Blood 106, 318-327 

32. Sanderson, S., et al. (2006) Benzoquinone ansamycin heat shock protein 90 

inhibitors modulate multiple functions required for tumor angiogenesis. Mol Cancer 

Tuer 5, 522-532 

33. Koga, F., et al. (2007) Low dose geldanarnycin inhibits hepatocyte growth 

15 factor and hypoxia-stimulated invasion of cancer cells. Cell Cycle 6, 1393-1402 

34. Webb, C.P., et al. (2000) The geldanamycins are potent inhibitors of the 

hepatocyte growth factor/scatter factor-met-urokinase plasminogen activator-plasmin 

proteolytic network. Cancer Res 60, 342-349 

35. Eustace, B.K., et al. (2004) Functional proteomic screens reveal an essential 

20 extracellular role for hsp90 alpha in cancer cell invasiveness. Nat Cell Biol 6, 507-514 

36. Tsutsumi, S., and Neckers, L. (2007) Extracellular heat shock protein 90: A 

role for a molecular chaperone in cell motility and cancer metastasis. Cancer Sci 98, 

1536-1539 

3 7. Compton, S .A., et al. (2006) Induction of nitric oxide synthase-dependent 

25 telomere shortening after functional inhibition of Hsp90 in human tumor cells. Mol 

Ceii Bioi 26, 1452-1462 

164 



38. Queitsch, C., et al. (2002) Hsp90 as a capacitor of phenotypic variation. 

Nature 417, 618-624 

39. Rutherford, S.L., and Lindquist, S. (1998) Hsp90 as a capacitor for 

morphological evolution. Nature 396, 336-342 

5 40. Marcu, M.G., et al. (2002) Heat shock protein 90 modulates the unfolded 

protein response by stabilizing IRElalpha. Mol Cell Biol 22, 8506-8513 

41. Davenport, E.L., et al. (2007) Heat shock protein inhibition is associated with 

activation of the unfolded protein response (UPR) pathway in myeloma plasma cells. 

Blood 

10 42. Derrnaut, B., et al. (2005) Tau is central in the genetic Alzheimer-

frontotemporal dementia spectrum. Trends Genet 21, 664-672 

43. Luo, W., et al. (2007) Roles of heat-shock protein 90 in maintaining and 

facilitating the neurodegenerative phenotype in tauopathies. Proc Natl Acad Sci U S 

A 104, 9511-9516 

15 44. Dou, F., et al. (2003) Chaperones increase association of tau protein with 

microtubules. Proc Natl Acad Sci U S A 100, 721-726 

45. Dickey, C.A., et al. (2007) The high-affinity HSP90-CHIP complex 

recognizes and selectively degrades phosphorylated tau client proteins. J Clin lnvest 

11 7' 648-658 

20 46. Connor, J.H., et al. (2007) Antiviral activity and RNA polymerase degradation 

following Hsp90 inhibition in a range of negative strand viruses. Virology 362, 109-

119 

47. Naito, T., et al. (2007) Involvement of Hsp90 in assembly and nuclear import 

of influenza virus RNA polymerase subunits. J Virol 81, 1339-1349 

25 48. Momose, F., et al. (2002) Identification ofHsp90 as a stimulatory host factor 

involved in influenza virus RNA synthesis. J Biol Chem 277, 45306-45314 

165 



49. Hu, J., et al. (2004) Requirement of heat shock protein 90 for human hepatitis 

B virus reverse transcriptase function. J Yirol 78, 13122-13131 

50. Okamoto, T., et al. (2006) Hepatitis C virus RNA replication is regulated by 

FK.BP8 and Hsp90. Embo J 25, 5015-5025 

5 51. Nakagawa, S., et al. (2007) Hsp90 inhibitors suppress HCV replication in 

replicon cells and humanized liver mice. Biochem Biophys Res Commun 353, 882-

888 

52. Burch, A.D., and Weller, S.K. (2005) Herpes simplex virus type l DNA 

polymerase requires the mammalian chaperone hsp90 for proper localization to the 

10 nucleus. J Virol 79, 10740-10749 

53. Geller, R., et al. (2007) Evolutionary constraints on chaperone-mediated 

folding provide an antiviral approach refractory to development of drug resistance. 

Genes Dev 21, 195-205 

54. Cowen, L.E., and Lindquist, S. (2005) Hsp90 potentiates the rapid evolution 

15 of new traits: drug resistance in diverse fungi. Science 309, 2185-2189 

55. Pachl, J., et al. (2006) A randomized, blinded, multicenter trial of lipid­

associated amphotericin B alone versus in combination with an antibody-based 

inhibitor of heat shock protein 90 in patients with invasive candidiasis. Clin Infect Dis 

42, 1404-1413 

20 56. Chatterjee, A., et al. (2007) Hsp90 Inhibitors Prolong Survival, Attenuate 

Inflammation and Reduce Lung Injury in Murine Sepsis. Am J Respir Crit Care Med 

57. Whitesell, L., et al. (1994) Inhibition of heat shock protein HSP90-pp60v-src 

heteroprotein complex formation by benzoquinone ansarnycins: essential role for 

stress proteins in oncogenic transformation. Proc Natl Acad Sci U SA 91, 8324-8328 

25 58. Solit, D.B., and Rosen, N. (2006) Hsp90: a novel target for cancer therapy. 

Curr Top Med Chem 6, 1205-1214 

166 



[00108) Another embodiment of the disclosure relates to a pharmaceutical 

composition comprising the compound of Formula 1, IB, IC, ID, IE, or a 

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier, 

excipient, or diluent. 

5 100109] Another embodiment of the disclosure relates to a method of inhibiting 

HSP90 in a cell, comprising contacting the cell, in which inhibition of HSP90 is 

desired, with the compound of Formula I, IB, IC, ID or IE, or a pharmaceutically 

acceptable salt thereof. 

[00110] Another embodiment of the disclosure relates to a method of inhibiting 

10 HSP90 in a cell, comprising contacting a cell in which inhibition of HSP90 is desired 

with a pharmaceutical composition, comprising the compound of Formula 1, IB, IC, 

ID or IE, or a pharmaceutically acceptable salt thereof, and a pharmaceutically 

acceptable carrier, excipient, or diluent. 

100111) Another embodiment of the disclosure relates to a method of treating a 

15 disease or condition that involves HSP90, comprising administering to an animal, in 

need of said treatment, the compound of Formula I, IB, IC, ID or IE, or a 

pharmaceutically acceptable salt thereof. 

(00112] Another embodiment of the disclosure relates to a method of treating a 

disease or condition that involves HSP90, comprising administering to an animal, in 

20 need of said treatment, a pharmaceutical composition comprising the compound of 

Formula I, IB, IC, ID or IE, or a pharmaceutically acceptable salt thereof, and a 

pharmaceutically acceptable carrier, excipient, or diluent. In a further embodiment, 

the disease or condition being treated is cancer. 

(00113] In another embodiment, it is contemplated that the HSP90 inhibiting 

25 compounds of Formula I, IB, IC, ID or IE, or a pharmaceutically acceptable salt 

thereof, can be used to treat one or more diseases or conditions selected from breast 

cancer, CML, colorectal carcinoma, glioma, melanoma, multiple myeloma, non-small 

cell lung cancer, ovarian cancer, prostate cancer, renal cell carcinoma, small cell lung 

carcinoma, and UPR (unfolded protein response). 

30 100114] In another embodiment, it is contemplated that the HSP90 inhibiting 

compounds of Formula I, IB, IC, ID or IE, or a pharmaceutically acceptable salt 

thereof, can be used to treat one or more diseases or conditions selected from 

neurodegenerative diseases, infectious diseases, inflammatory diseases, autoimmune 
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disorders, stroke, ischemia, cardiac disorders, sepsis, fibrogenetic disorders (for 

example, scleroderma, polymyositis, systemic lupus, rheumatoid arthritis, liver 

cirrhosis, keloid formation, interstitial nephritis, cystic fibrosis and pulmonary 

fibrosis) and metabolic diseases. 

5 [00115) Another embodiment of the disclosure relates to a pharmaceutical 

composition comprising one or more compounds from Table I, or a pharmaceutically 

acceptable salt thereof, and a pharmaceutically acceptable carrier, excipient, or 

diluent. 

[00116] Another embodiment of the disclosure relates to a method of inhibiting 

I 0 HSP90 in a cell, comprising contacting the cell, in which inhibition of HSP90 is 

desired, with one or more compounds from Table I, or a pharmaceutically acceptable 

salt thereof. 

(00117] Another embodiment of the disclosure relates to a method of inhibiting 

HSP90 in a cell, comprising contacting a cell in which inhibition of HSP90 is desired 

15 with a pharmaceutical composition, comprising one or more compounds from Table I, 

or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable 

carrier, excipient, or diluent. 

[00118) Another embodiment of the disclosure relates to a method of treating a 

disease or condition that involves HSP90, comprising administering to an animal, in 

20 need of said treatment, one or more compounds from Table I, or a pharmaceutically 

acceptable salt thereof. 

(00119] Another embodiment of the disclosure relates to a method of treating a 

disease or condition that involves HSP90, comprising administering to an animal, in 

need of said treatment, a pharmaceutical composition comprising one or more 

25 compounds from Table I, or a phannaceutically acceptable salt thereof, and a 

pharmaceutically acceptable carrier, excipient, or diluent. In a further embodiment, 

the disease or condition being treated is cancer. 

[00120) In another embodiment, it is contemplated that the HSP90 inhibiting 

compounds from Table I, or a pharmaceutically acceptable salt thereof, can treat one 

30 or more indications selected from breast cancer, CML, colorectal carcinoma, glioma, 

melanoma, multiple myeloma, non-small cell lung cancer, ovarian cancer, prostate 

cancer, renal cell carcinoma, small cell lung carcinoma, and UPR (unfolded protein 

response). 
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[00121) The HSP90 inhibiting compounds of one or more compounds from Table 

I, or a pharmaceutically acceptable salt thereof, are also contemplated to be useful as 

being able to treat one or more diseases or conditions selected from neurodegenerative 

diseases, infectious diseases, inflammatory diseases, autoimmune disorders, stroke, 

5 ischemia, cardiac disorders, sepsis, fibrogenetic disorders (for example, scleroderma, 

polymyositis, systemic lupus, rheumatoid arthritis, liver cirrhosis, keloid formation, 

interstitial nephritis, cystic fibrosis and pulmonary fibrosis) and metabolic diseases. 

[00122) Several neurodegenerative diseases ("tauopathies"), including Alzheimer's 

disease (AD) and frontotemporal lobal dementia, are characterized by accumulation 

I 0 of hyperphosphorylated or mutated forms of the microtubule-associated protein Tau. 

It is contemplated that the HSP90 inhibiting compounds disclosed herein can degrade 

aberrant Tau proteins via two complementary mechanisms. First, HSP90 appears to 

stabilize p35 (a neuronal protein involved in aberrant Tau phosphorylation) and 

mutant (but not wild-type) Tau protein. Second, HSP90 inhibition induces expression 

15 of HSP70, which can promote productive folding of Tau and/or selective degradation 

of aberrant Tau proteins. 

[00123] It is also completed that the HSP90 inhibiting compounds disclosed herein 

can mediate and treat infection from a broad range of viral pathogens, including 

negative strand RNA viruses and influenza virus, hepatitis B, hepatitis C and herpes 

20 simplex virus type 1. 

[00124] In another embodiment, it is contemplated that the HSP90 inhibiting 

compounds of Formula I, IB, IC, ID or IE, or a pharmaceutically acceptable salt 

thereof, can be used to treat a neurodegenerative disease characterized by 

accumulation of hyperphosphorylated or mutated forms of the microtubule-associated 

25 protein Tau. 

[00125] In another embodiment, it is contemplated that the HSP90 inhibiting 

compounds of Formula I, IB, IC, ID, IE, or a pharmaceutically acceptable salt thereof, 

can be used in a method of degrading aberrant Tau proteins in an animal, comprising 

administering a compound according to claim 1 to said animal. 

30 [00126] In another embodiment, it is contemplated that one or more of the HSP90 

inhibiting compounds from Table I, or a pharmaceutically acceptable salt thereof, can 

be used to treat a neurodegenerative disease characterized by accumulation of 

hyperphosphorylated or mutated forms of the microtubule-associated protein Tau. 
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(00127) In another embodiment, it is contemplated that one or more of the HSP90 

inhibiting compounds from Table I, or a pharmaceutically acceptable salt thereof, can 

be used in a method of degrading aberrant Tau proteins in an animal, comprising 

administering a compound according to claim 1 to said animal. 

5 [00128} In other embodiments, any of the above methods of treating any of the 

diseases or conditions described herein further comprises administering radiation 

treatment or one or more therapeutic agents selected from Camptothecin, Topotecan, 

9-Nitrocamptothecin, 9-Aminocamptothecin, Karenitecin, lrinotecan, Etoposide, 

Etoposide Phosphate, Teniposide, Amsacrine, Razoxane, Dexrazoxane, 

10 Mechlorethamine, Cyclophosphamide, Ifosfamide, Chlorambucil, Melphalan, 

Thiotepa, Trenimon, Triethylenemelamine, Dianhydrogalactitol, Dibromodulcitol, 

Busulfan, dimethylsulfate, Chloroethylnitrosourea, Carrnustine, Lomustine, Methyl­

Lomustine, Streptozotocin, Chlorozotocin, Prednimustine, Estramustine, 

Procarbazine, Dacarbazine, Hexamethylmelamine, Pentamethylmelamine, 

15 Temozolomide, Cisplatin, Carboplatin, Oxaliplatin, Bleomycin, Dactinomycin, 

Mithramycin, Rapamycin, Mitomycin C, Daunorubicin, Doxorubicin, Epirubicin, 

Idarubicin, Methotrexate, Edatrexate, Trimethoprirn, Nolatrexed, Raltitrexed, 

Hydroxyurea, 5-fluorouracil, Ftorafur, Capecitabine, Furtulon, Eniluracil, ara-C, 5-

azacytidine, Gemcitabine, Mercaptopurine, Thioguanine, Pentostatin, antisense DNA, 

20 antisense RNA, an antisense DNA/RNA hybrid, a ribozyme, ultraviolet radiation, 

Vincristine, Vinblastine, Paclitaxel, Docetaxel, L-Asparaginase, a kinase inhibitor, 

lmatinib, Mitotane, Aminoglutethimide, Diethylstilbestrol, Ethinyl estradiol, 

Tamoxifen, Anastrozole, Testosterone propionate, Fluoxymesterone, Flutamide, 

Leuprolide, Prednisone, Hydroxyprogesterone caproate, Medroxyprogesterone 

25 acetate, Megestrol acetate, Interferon-alfa, and Interleukin. 

Abbreviations and Definitions 
(00129] The following abbreviations and terms have the indicated meanings 

throughout: 

Abb f revia ion M eanm2 
Ac Acetyl 

Br !Broad 

oc degrees Celsius 

c- Cyclo 
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Abb rev1ation M eanme 
CBZ CarboBenZoxy = benzyloxycarbonyl 

to Doublet 

tod !doublet of doublet 

tot !doublet of triplet 

to IP EA W.N-diisopropylethylamine 

to MF N,N-dimethylformamide 

toMSO dimethyl sulfoxide 

EI Electron Impact ionization 

[Et Ethyl 

Ki gram(s) 

GC gas chromatography 

lh or hr lhour(s) 

IHOAc acetic acid 

IHOBt 1H ydroxybenzotriazo1e 

IHPLC lhigh pressure liquid chromatography 

tL niter(s) 

IM tmolar or molarity 

IM IMultiplet 

IMe !Methyl 

IMesyl IMethanesul fon yl 

IMg tmilligram( s) 

IMHz megahertz (frequency) 

Min tminute(s) 

tmL milliliter( s) 

tmM IMillimolar 

IMmol lmillimole(s) 

IMol tmole(s) 

IMS tmass spectral analysis 

IMTBE methyl i-butyl ether 

N tnormal or normality 
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Abb rev1at1on M eanm~ 
NBS N-brornosuccinimide 

NCS N-chlorosuccinirnide 

nM Nanornolar 

NMO N-methylrnorpholine oxide 

NMR nuclear magnetic resonance spectroscopy 

PEG polyethylene glycol 

oEY poly-glutamine, tyrosine 

Ph Phenyl 

PhOH Phenol 

PfP !Pentafluorophenol 

PfPy Pentafluoropyridine 

PPTS Pyridinium p-toluenesulfonate 

Py Pyridine 

PyBroP bromo-tris-pyrrolidino-phosphonium 
hexafluorophosphate 

Q Quartet 

RT Room temperature 

Sat'd Saturated 

s Singlet 

s- Secondary 

~- Tertiary 

~or tr Triplet 

rTBDMS 1-butyldimethylsil yl 

rTES Triethylsil yl 

TFA trifluoroacetic acid 

rrHF Tetrahydrofuran 

rTMOF trimethyl orthoformate 

rTMS Trimethylsilyl 

rrosyl v-toluenesulfonyl 

Trt triphenylmethyi 

ruL microliter(s) 

172 



Abbreviation Mean in 
M icromole(s) or micromolar 

[00130] As used in the present specification, the following words and phrases are 

generally intended to have the meanings as set forth below, except to the extent that 

the context in which they are used indicates otherwise or they are expressly defined to 

5 mean something different. 

[00131] The symbol "-"means a single bond, "="means a double bond, "="means a 

triple bond, "===::" means a single or double bond. When a group is depicted 

removed from its parent formula, the ".JVV\. " symbol will be used at the end of the 

bond which was theoretically cleaved in order to separate the group from its parent 

I 0 structural formula. 

[00132] When chemical structures are depicted or described, unless explicitly stated 

otherwise, all carbons are assumed to have hydrogen substitution to conform to a 

valence of four. For example, in the structure on the left-hand side of the schematic 

below there are nine hydrogens implied. The nine hydrogens are depicted in the right-

15 hand structure. Sometimes a particular atom in a structure is described in textual 

formula as having a hydrogen or hydrogens as substitution (expressly defined 

hydrogen), for example, -CH2CH2-. It is understood by one of ordinary skill in the art 

that the aforementioned descriptive techniques are common in the chemical arts to 

provide brevity and simplicity to description of otherwise complex structures. 

H H H 

20 

HyVBr 
HVr:H 

H H H 

100133) If a group "R" is depicted as "floating" on a ring system, as for example in the 

formula: 

25 then, unless otherwise defined, a substituent "R" can reside on any atom of the ring 

system, assuming replacement of a depicted, implied, or expressly defined hydrogen 

from one of the ring atoms, so long as a stable structure is formed. 
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(00134) If a group "R" is depicted as floating on a fused ring system, as for example in 

the formulae: 

(R)y~::cr~ 'l_ 
~ I 

N .0 X 
H , or 

H 
(R)y'x N ~ 

H{I)-l R t1::7 
, or 

then, unless otherwise defined, a substituent "R" can reside on any atom of the fused 

5 ring system, assuming replacement of a depicted hydrogen (for example the -NH- in 

the formula above), implied hydrogen (for example as in the formula above, where 

the hydrogens are not shown but understood to be present), or expressly defined 

hydrogen (for example where in the formula above, "X" equals =CH-) from one of 

the ring atoms, so long as a stable structure is formed. In the example depicted, the 

1 0 "R" group can reside on either the 5-membered or the 6-mernbered ring of the fused 

ring system. In the formula depicted above, when y is 2 for example, then the two 

"R's" can reside on any two atoms of the ring system, again assuming each replaces a 

depicted, implied, or expressly defined hydrogen on the ring. 

[00135) When a group "R" is depicted as existing on a nng system containing 

15 saturated carbons, as for example in the formula: 

(R),0---1 
where, in this example, "y" can be more than one, assuming each replaces a currently 

depicted, implied, or expressly defined hydrogen on the ring; then, unless otherwise 

defined, where the resulting structure is stable, two "R's" can reside on the same 

20 carbon. A simple example is when R is a methyl group; there can exist a geminal 

dimethyl on a carbon of the depicted ring (an "annular" carbon). In another example, 

two R's on the same carbon, including that carbon, can form a ring, thus creating a 

spirocyclic ring (a "spirocyclyl" group) structure with the depicted ring as for 

example in the formula: 

25 
(00136) "Administration" and variants thereof (e.g., "administering" a compound) 

in reference to a compound of this disclosure (i.e., a compound of formula I, II or III 

as described herein) means introducing the compound or a prodrug of the compound 

into the system of the animal in need of treatment. When a compound of this 
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disclosure or prodrug thereof is provided in combination with one or more other 

active agents (e.g., surgery, radiation, and chemotherapy, etc.), "administration" and 

its variants are each understood to include concurrent and sequential introduction of 

the compound or prodrug thereof and other agents. 

5 (00137] "Alkyl" is intended to include molecules having 1-12 carbons in size (C-

C12)alkyl, which can be straight chained or branched. For example, alkyl can refer to 

an n-hexyl, iso-hexyl, cyclobutylethyl, and the like. Alkyl is intended to include 

lower alkyl groups of from 1-6 carbons in size, such as methyl, ethyl, propyl, 

isopropyl, butyl, s-butyl, t-butyl, isobutyl, pentyl, hexyl and the like. An alkyl residue 

10 having a specific number of carbons is named, all geometric isomers having that 

number of carbons are intended to be encompassed; thus, for example, either "butyl" 

or "C4 alkyl" is meant to include n-butyl, sec-butyl, isobutyl, t-butyl; and for example, 

"propyl" or "C3 alkyl" each include n-propyl and isopropyl. 

[00138] -(C 1-C6)alkyl is a subset of alkyl groups that are from one to six carbon 

15 atoms in length, and can be straight chained or branched. 

[00139] -(C 1-C3)alkyl is a subset of alkyl groups that are from one to three carbon 

atoms in length, and can be straight chained or branched. 

(00140] "Cycloalkyl" means a non-aromatic mono- or multicyclic ring system 

comprising about 3 to about 14 carbon atoms, including 5 to l 0 carbon atoms, or 5 to 

20 7 carbon ring atoms. Non-limiting examples of monocyclic cycloalkyls include 

cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-limiting 

examples of multicyclic cycloalkyls include 1-decalin, norbomyl, adarnantyl and the 

like. Cycloalkyls can be fused or bridge ring systems or spirocyclic systems. 

[00141] "Cycloalkylalkyl" means a "cycloalkyl" group, as defined herein, attached 

25 to an "alkyl" group, as defined herein, wherein the alkyl group is attached to the 

parent moiety. 

(00142] "Alkyl substituted with one or more halo and hydroxy" means an alkyl 

group substituted with 1, 2, or 3 hydroxy or 1, 2 or 3 halo. 

[00143] "Alkylene" refers to straight or branched chain divalent group consisting 

30 solely of carbon and hydrogen atoms, containing no unsaturation and having from one 

to ten carbon atoms, for example, methylene, ethylene, propylene, n-butylene and the 

like. Alkylene is a subset of alkyl, referring to the same residues as alkyl, but having 

two points of attachment and, specifically, fully saturated. Examples of alkylene 
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include ethylene (-CH2CH2-), propylene (-CH2CH2CH2-), dimethylpropylene (­

CH2C(CH3)2CH2-), and cyclohexylpropylene (-CH2CH2CH(C6H13)). 

[00144) ''Alkenylene" refers to a straight or branched chain unsaturated divalent 

group consisting solely of carbon and hydrogen atoms, having from two to ten carbon 

5 atoms. Alkenylene is a subset of alkyl, referring to the same residues as alkyl, but 

having two points of attachment and, specifically, double bond unsaturation. The 

unsaturation present includes at least one double bond. 

(00145] "Alkynylene" refers to a straight or branched chain unsaturated divalent 

group consisting solely of carbon and hydrogen atoms having from two to ten carbon 

10 atoms, for example, propylid-2-ynyl, n-butylid-1-ynyl, and the like. Alkylidyne is a 

subset of alkyl, referring to the same residues as alkyl, but having two points of 

attachment and, specifically, triple bond unsaturation. The unsaturation present 

includes at least one triple bond. 

(00146] Any of the above groups, "alkylene," "alkenylene" and "alkynylene," 

15 when optionally substituted, can contain alkyl substitution which itself contains 

unsaturation. For example, 2-(2-phenylethynyl-but-3-enyl)-naphthalene (IUP AC 

name) contains an n-butylid-3-ynyl group with a vinyl substituent at the 2-position of 

said group. 

[00147] "Alkoxy" or "alkoxyl" both refer to the group -0-alkyl, wherein the tenn 

20 "alkyl" is as defined hereinabove. Examples include methoxy, ethoxy, propoxy, 

isopropoxy, and the like. 

[00148] "Aryl" means a monovalent six- to fourteen-membered mono- or 

multicyclic ring, wherein the monocyclic ring is aromatic and at least one of the rings 

in the multicyclic ring is aromatic. A multicyclic ring that contains only one aryl ring 

25 is intended to be included within the definition of aryl. An aryl can also be six- to ten 

membered, or six membered. Representative non-limiting examples of aryl include 

phenyl, naphthyl, and the like. 

(00149] "Arylalkyl" means a residue in which an aryl moiety, as defined above, 

is attached to a parent structure via one of an alkyl (i.e, alkylene, alkenylene, or 

30 alkynylene). Examples include benzyl, phenethyl, phenylvinyl, phenylallyl and the 

like. The "alkyl" portion of the group can be one to ten carbons, and in another 

embodiment, one to six carbons; the latter can also be referred to as C 1-6 arylalkyl. 

When a group is referred to as or "-(C1-C6)alkylaryl," an aryl moiety is attached to a 
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parent structure via an alkylene group. Examples include benzyl, phenethyl, and the 

like. 

[00150] In some examples, as appreciated by one of ordinary skill in the art, two 

adjacent groups on an aromatic system can be fused together to form a ring structure. 

5 The fused ring structure can contain heteroatoms and can be optionally substituted 

with one or more groups. It should additionally be noted that saturated carbons of 

such fused groups (i.e. saturated ring structures) can contain two substitution groups. 

(00151] "Fused-polycyclic" or "fused ring system" refers to a polycyclic ring 

system that contains bridged or fused rings; that is, where two rings have more than 

10 one shared atom in their ring structures. In this application, fused-polycyclics and 

fused ring systems includes non-aromatic and aromatic systems. Typically, but not 

necessarily, fused-polycyclics share a vicinal set of atoms, for example naphthalene or 

1,2,3,4-tetrahydro-naphthalene. A spiro ring system is not a fused-polycyclic by this 

definition, but fused polycyclic ring systems of the compounds disclosed herein can 

15 themselves have spiro rings attached thereto via a single ring atom of the fused­

polycyclic. 

[00152] "Halogen" or "halo" both refer to fluorine, chlorine, bromine or iodine. 

[00153) "Haloalkyl" (which includes alkyl optionally substituted with up to 8 

halogens) and "haloaryl" refer generically to alkyl and aryl groups that are substituted 

20 with one or more halogens, respectively. Non-limiting examples of "haloalkyl" 

. include 3,3,3-trifluoro-l-methylpropyl, 2-methyl-1-(trifluoromethyl)propyl, -CH2F, -

CHCh and -Cf3. 

(00154] "Heteroatom" refers to 0, S, N, or P. In another example, the heteroatom 

is 0 or N. In another example, the heteroatom is 0. In another example, the 

25 heteroatom is N. 

(00155) "Heterocyclyl" refers to a stable three- to fifteen-membered nng 

substituent that consists of carbon atoms and from one to five heteroatoms selected 

from the group consisting of nitrogen, phosphorus, oxygen and sulfur. For purposes of 

this disclosure, the heterocyclyl substituent can be a monocyclic, bicyclic or tricyclic 

30 ring system, which can include fused or bridged ring systems as well as spirocyclic 

systems. The terms "heterocycloalkyl" and "heteroaryl" are groups that are 

encompassed by the broader term "heterocyclyl." The nitrogen, phosphorus, carbon 

or sulfur atoms in the heterocyclyl group can be optionally oxidized to various 
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oxidation states. In a specific example, the group -S(0)0_2-, refers to -S- (sulfide), -

S(O)- (sulfoxide), and -S02- (sulfone) respectively. For convenience, nitrogens, 

particularly but not exclusively, those defined as annular aromatic nitrogens, are 

meant to include their corresponding N-oxide form, although not explicitly defined as 

5 such in a particular example. Thus, for a compound of this disclosure having, for 

example, a pyridyl ring; the corresponding pyridyl-N-oxide is meant to be included as 

another compound of the disclosure. In addition, annular nitrogen atoms can be 

optionally quaternized; and the ring substituent can be partially or fully saturated or 

aromatic. Examples of heterocyclyl groups include, but are not limited to, azetidinyl, 

10 acridinyl, benzodioxolyl, benzodioxanyl, benzofuranyl, carbazoyl, cinnolinyl, 

dioxolanyl, indolizinyl, naphthyridinyl, perhydroazepinyl, phenazinyl, phenothiazinyl, 

phenoxazinyl, phthalazinyl, pteridinyl, purinyl, quinazolinyl, quinoxalinyl, quinolinyl, 

isoquinolinyl, tetrazoyl, tetrahydroisoquinolyl, piperidinyl, piperazinyl, 2-

oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxoazepinyl, azepinyl, 

15 pyrrolyl, 4-piperidonyl, pyrrolidinyl, pyrazolyl, pyrazolidinyl, imidazolyl, 

imidazolinyl, imidazolidinyl, dihydropyridinyl, tetrahydropyridinyl, pyridinyl, 

pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolinyl, oxazolidinyl, triazolyl, 

isoxazolyl, isoxazolidinyl, morpholinyl, thiazolyl, thiazolinyl, thiazolidinyl, 

isothiazolyl, quinuclidinyl, isothiazolidinyl, indolyl, isoindolyl, indolinyl, 

20 isoindolinyl, octahydroindolyl, octahydroisoindolyl, quinolyl, isoquinolyl, 

decahydroisoquinolyl, benzimidazolyl, thiadiazolyl, benzopyranyl, benzothiazolyl, 

benzoxazolyl, furyl, tetrahydrofuryl, tetrahydropyranyl, thienyl, benzothienyl, 

thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, 

dioxaphospholanyl, oxadiazolyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, and 

25 tetrahydroquinolinyl. 

[00156) "Heterocycloalkyl" refers to a stable 4-12 membered monocyclic or 

multicyclic ring, wherein at least one of the rings contain at least one heteroatom and 

wherein there are no aromatic rings. Heterocycloalkyl is meant to include multicyclic 

rings wherein one ring contains a heteroatom and another ring does not contain a 

30 heteroatom. 

[00157} "Heterocycloalkylalkyl" refers to a heterocycloalkyl, as defined herein, 

attached to the parent moiety through an "alkyl," as defined herein. One non-limiting 

example of heterocycloalkyl includes piperadinyl. Another non-limiting example of 
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heterocycloalkyl includes piperazinyl. Another non-limiting example of 

heterocycloalkyl includes furanyl. Another non-limiting example of heterocycloalkyl 

includes pyrrolidinyl. Another non-limiting example of heterocycloalkyl includes 

morpholinyl. 

5 (00158) "Amino" refers to -NH2. 

100159] "Alkylamino" refers to -NH(alkyl), wherein "alkyl" is as defined above, 

and wherein the parent moiety is attached to the nitrogen atom. In one example, 

alkylamino is (1 R)-1,2-dimethylpropylamino. In another example, alkylamino is 

(1 S)-1,2-dimethylpropylamino. . In another example, alkylamino is propylamino. In 

10 another example, alkylamino is (1 R)-1-methylpropyl]amino. In another example, 

alkylamino is ( 1 S)-1-methylpropyl]amino. In another example, alkyl amino is (1 R)-

1,2,2-trimethylpropylamino. In another example, alkylamino is (I S)-1,2,2-

trimethylpropylamino.In another example, alkyl amino 1s 2-methyl-1-( J -

methylethyl)propylamino. 

15 (00160] "Gem-dicycloalkylalkl" refers to a group wherein two cycloalkyl groups 

are attached to the same carbon atom on an alkyl group, and the alkyl group is 

attached to the parent moiety. One non-limiting example gem-dicycloalkyl is 

dicyclopropylmethyl having the following structure: 

20 [00161] "Dialkylamino" refers to -N(alkyl)2, wherein "alkyl" is as defined above, 

and wherein the parent moiety is attached to the nitrogen atom. 

(00162] "Dialkylaminoalkyl" refers to -(alkyl)N(alky1)2, wherein "alkyl" is as 

defined above. One such non-limiting example of "dialkylaminoalkyl" includes 

-CH2C(CH3)2CH2N(CH3)2. 

25 (00163] "Aminoalkyl" refers to -(alkyl)NH2, wherein "alkyl" is as defined above, 

and wherein the parent moiety is attached to the alkyl group. The amino group can be 

attached at any point along the alkyl group. Non-limiting examples of aminoalkyl 

include -CH(NH2)CH3. 

(00164] "Heteroaryl" means a 5- to 12-membered, monocyclic aromatic 

30 heterocyclyl (where heterocyclyl is defined herein) or bicyciic heterocyciyi ring 

system (where at least one of the rings in the bicyclic system is aromatic) where the 

179 



monocyclic ring and at least one of the rings in the bicyclic ring system contains one, 

two, three, four, or five heteroatom(s) selected from nitrogen, oxygen, phosphorous, 

and sulfur. The ring containing the heteroatom can be aromatic or non-aromatic. 

Representative examples include pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl, 

5 triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl, 

isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indolyl, benzimidazolyl, 

benzdioxolyl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl, 

pyridazinyl, triazinyl, isoindolyl, pteridinyl, purinyl, oxadiazolyl, triazolyl, 

thiadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyl, 

10 benzothiazolyl, benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, and 

furopyridinyl. Fused, bridged, and spiro moieties are also included within the scope 

of this definition. 

(00165) "Carbonyl" refers to the group "-C(O)-", which is bivalent. 

[00166) "Aminocarbonyl" refers to the group "-C(O)-NH2," wherein the parent 

15 moiety is attached to the carbonyl group. 

[00167] "Alkoxycarbonyl" refers to the group "-C(O)alkoxy," wherein alkoxy is as 

defined above, and the parent moiety is attached to the carbonyl. A non-limiting 

example includes -C(O)-OC(CH3)3. 

[00168} "Hydroxyalkynyl" refers to a group wherein the parent moiety is attached 

20 to the alkynyl group, and a hydroxyl group is attached to the alkynyl. A non-limiting 

example includes 4-hydroxybut-1-yn-l-yl. 

(00169) "Hydroxyalkyl" refers to a group wherein the parent moiety is attached to 

the alkyl group, and a hydroxyl group is attached to the alkyl, and wherein the alkyl 

porition is as defined herein. 

25 [00170] "Amino(imino )alkyl" refers to a group represented by -alkyl-C(=NH)-

NH2, wherein alkyl is as defined above. A non-limiting example includes 

amino(imino )methyl. 

(00171) "Dihydroxyalkyl" refers to a group wherein the parent moiety is attached 

to the alkyl group, and a two hydroxyl groups are attached to the alkyl, and wherein 

30 the alkyl portion is as defined herein. 

[00172] "Alkylarninoalkyl" refers to -(alkyl)NH(alkyl), wherein the "alkyl" 

portions are as defined above. 
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(00173] "Alkylaminoalkylamino" refers to -N(H)(alkyl)NH(alkyl), wherein "alkyl" 

is as defined above. 

(00174] "Aminoalkylamino" refers to -N(H)(alkyl)NH2, wherein "alkyl" is as 

defined above. 

5 [00175] "Arylalkylamino" refers to -N(H)(alkyl)aryl, wherein "alkyl" and aryl are 

as defined above. 

[00176) "Alkylsulfonylheterocycloalkylamino" refers to -N(H)-

alkylheterocycloalkyl-S(0)2-alkyl, wherein the amino is attached to the parent moiety. 

[00177] "Cycloalkylalkylamino" refers to -N(H)-alkylcycloalkyl, wherein the 

10 amino is attached to the parent moiety. 

[00178) "Cycloalkoxy" refers to -0-cycloalkyl, wherein cycloalkyl is as defined 

above and the oxygen is attached to the parent moiety. 

[00179] "Dialkylaminoalkoxy" refers to -(alkoxy)N(alkylh, wherein "alkoxy" and 

"alkyl" are both defined above. One such non-limiting example of 

15 "dialkylaminoalkoxy" includes dimethylarninoethyloxy represented by -O­

( CH2hN ( CH3)2. 

(00180] "Alkylsulfonylalkylamino" refers to -NH2-S(O)i-alkyl, wherein the amino 

portion of this group is attached to the parent moieity, and wherein "alkyl" is as 

defined above. A non-limiting example includes methylsulfonylethylamino. 

20 [00181] When a portion of term (such as the "alkyl" portion of "arylalkyl") is 

referred to as being defined above or defined herein, this means that this portion has 

the same meaning as the definition of this term within this specification. 

[00182] The phrases "the compounds in this disclosure," the compounds in the 

disclosure, the compounds disclosed herein, compounds of this disclosure, and similar 

25 phrases that contain both of the words "compounds" and "disclosure" are meant to 

mean compounds of Formula I, II or III, and all of the embodiments for each of these 

three compounds. 

(00183) In the case where there is a point of attachment for a monovalent 

substituent, such as -CH3, -NH2, or -OH, the indication of where the point of 

30 attachment is is not necessary. That is, -CH3 has the same meaning as CH3, -NH2 has 

the same meaning as NH2, and -OH has the same meaning as OH. 

(00184) In Tables 1 and II, where there appears to be an empty valence for oxygen 

or nitrogen for any of the compounds listed in this table, where the name of the 

181 



structure requires that the empty valence is filled with hydrogen, it is assumed that the 

missing valence is filled with hydrogen for each of these cases. 

(00185] When a group is referred to as "-(C1-C6)alkyl heterocyclyl" the 

heterocyclyl is attached to a parent structure via an alkyl group. 

5 (00186] "Hydroxyalkyl" means -alkyl-OH, wherein alkyl is as defined 

hereinabove. 

[00187] "Optional" or "optionally" means that the subsequently described event or 

circumstance can or can not occur, and that the description includes instances where 

said event or circumstance occurs and instances in which it does not. One of ordinary 

I 0 skill in the art would understand that with respect to any molecule described as 

containing one or more optional substituents, only sterically practical and/or 

synthetically feasible compounds are meant to be included. "Optionally substituted" 

refers to all subsequent modifiers in a term. So, for example, in the term "optionally 

substituted arylalkyl," both the "alkyl" portion and the "aryl" portion of the molecule 

15 can or can not be substituted. 

(00188] Unless otherwise specified, the term "optionally substituted" applies to the 

chemical moiety immediately preceding it. For instance, if a variable group (such as 

R) is defined as aryl, optionally substituted alkyl, or cycloalkyl, then only the alkyl 

group is optionally substituted. 

20 (00189] "Saturated bridged ring system" refers to a bicyclic or polycyclic ring 

system that is not aromatic. Such a system can contain isolated or conjugated 

unsaturation, but not aromatic or heteroaromatic rings in its core structure (but can 

have aromatic substitution thereon). For example, hexahydro-furo[3,2-b]furan, 

2,3,3a,4,7,7a-hexahydro-1H-indene, 7-aza-bicyclo[2.2.1 ]-heptane, and 

25 l ,2,3,4,4a,5,8,8a-octahydro-naphthalene are all included in the class "saturated 

bridged ring system. 

(00190] "Spirocyclyl" or "spirocyclic ring" refers to a ring originating from a 

particular annular carbon of another ring. For example, as depicted below, a ring atom 

of a saturated bridged ring system (rings B and B'), but not a bridgehead atom, can be 

30 a shared atom between the saturated bridged ring system and a spirocyclyl (ring A) 

attached thereto. A spirocyclyl can be carbocyclic or heteroalicyclic. 
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(00191] Some of the compounds of the disclosure can have imino, ammo, oxo or 

hydroxy substituents off aromatic heterocyclyl systems. For purposes of this 

disclosure, it is understood that such imino, amino, oxo or hydroxy substituents can 

5 exist in their corresponding tautomeric form, i.e., amino, imino, hydroxy or oxo, 

respectively. 

(00192] "Animal" for the purposes of this disclosure includes humans (including 

patients receiving treatment) and other animals, particularly mammals, and other 

organisms. Thus, the methods are applicable to both human therapy and veterinary 

10 applications. In a preferred embodiment the patient is a mammal, and in a most 

preferred embodiment the patient is human. 

(00193] "Kinase-dependent diseases or conditions" refer to pathologic conditions that 

depend on the activity of one or more protein kinases. Kinases either directly or 

indirectly participate in the signal transduction pathways of a variety of cellular 

15 activities including proliferation, adhesion, migration, differentiation and invasion. 

Diseases associated with kinase activities include tumor growth, the pathologic 

neovascularization that supports solid tumor growth, and associated with other 

diseases where excessive local vascularization is involved such as ocular diseases 

(diabetic retinopathy, age-related macular degeneration, and the like) and 

20 inflammation (psoriasis, rheumatoid arthritis, and the like). 

(00194] While not wishing to be bound to theory, phosph-atases can also play a role in 

"kinase-dependent diseases or conditions" as cognates of kinases; that is, kinases 

phosphorylate and phosphatases dephosphorylate, for example protein substrates. 

Therefore compounds of this disclosure, while modulating kinase activity as 

25 described herein, can also modulate, either directly or indirectly, phosphatase activity. 

This additional modulation, if present, can be synergistic (or not) to activity of 

compounds of this disclosure toward a related or otherwise interdependent kinase or 

kinase family. In any case, as stated previously, the compounds of this disclosure are 

useful for treating diseases characterized in part by abnormal levels of cell 
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proliferation (i.e. tumor growth), programmed cell death (apoptosis), cell migration 

and invasion and angiogenesis associated with tumor growth. 

(00195] "Therapeutically effective amount" is an amount of a compound of this 

disclosue, that when administered to a patient, ameliorates a symptom of the disease. 

5 The amount of a compound of this disclosure which constitutes a "therapeutically 

effective amount" will vary depending on the compound, the disease state and its 

severity, the age of the patient to be treated, and the like. The therapeutically effective 

amount can be determined routinely by one of ordinary skill in the art having regard 

to their knowledge and to this disclosure. 

10 (00196] "Cancer" as referred to in the specification and in the claims refers to cellular­

proliferative disease states, including but not limited to: Cardiac: sarcoma 

(angiosarcorna, fibrosarcoma, rhabdomyosarcoma, liposarcoma), myxoma, 

rhabdomyoma, fibrorna, lipoma and teratoma; Lung: bronchogenic carcinoma 

(squamous cell, undifferentiated small cell, undifferentiated large cell, 

15 adenocarcinoma), alveolar (bronchiolar) carcinoma, bronchial adenoma, sarcoma, 

lymphoma, chondromatous hamartoma, mesothelioma; Gastrointestinal: esophagus 

(squamous cell carcinoma, adenocarcinoma, leiomyosarcoma, lymphoma), stomach 

(carcinoma, lymphoma, leiomyosarcoma), pancreas (ductal adenocarcinoma, 

insulinorna, glucagonoma, gastrinoma, carcinoid tumors, vipoma), small bowel 

20 (adenocarcinoma, lymphoma, carcinoid tumors, Karposi's sarcoma, leiornyoma, 

hemangioma, lipoma, neurofibroma, fibroma), large bowel (adenocarcinoma, tubular 

adenoma, villous adenoma, harnartoma, leiomyoma); Genitourinary tract: kidney 

(adenocarcinoma, Wilm's tumor [nephroblastoma], lymphoma, leukemia), bladder 

and urethra (squamous cell carcinoma, transitional cell carcinoma, adenocarcinoma), 

25 prostrate (adenocarcinoma, sarcoma), testis (seminoma, teratorna, embryonal 

carcinoma, teratocarcinoma, choriocarcinoma, sarcoma, interstitial cell carcmoma, 

fibroma, fibroadenoma, adenomatoid tumors, lipoma); Liver: hepatoma 

(hepatocellular carcinoma), cholangiocarcinoma, hepatoblastorna, angiosarcoma, 

hepatocellular adenoma, hemangioma; Bone: osteogenic sarcoma (osteosarcoma), 

30 fibrosarcorna, malignant fibrous histiocytoma, chondrosarcoma, Ewing's sarcoma, 

malignant lymphoma (reticulum cell sarcoma), multiple myeloma, malignant giant 

cell tumor chordoma, osteochronfroma (osteocartilaginous exostoses), benign 

chondroma, chondroblastoma, chondromyxofibroma, osteoid osteoma and giant cell 
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tumors; Nervous system: skull (osteoma, hemangioma, granuloma, xanthoma, osteitis 

defomians), memnges (meningioma, meningiosarcoma, gliomatosis), brain 

(astrocytorna, medulloblastorna, glioma, ependymoma, germinoma [pinealoma ], 

glioblastorna multiform, oligodendroglioma, schwannoma, retinoblastoma, congenital 

5 tumors), spinal cord neurofibroma, meningioma, glioma, sarcoma); Gynecological: 

uterus (endometrial carcinoma), cervix (cervical carcinoma, pre-tumor cervical 

dysplasia), ovaries (ovarian carcinoma [serous cystadenocarcinorna, mucinous 

cystadenocarcinoma, unclassified carcinoma], granulosa-thecal cell tumors, Sertoli­

Leydig cell tumors, dysgerminoma, malignant teratoma), vulva (squamous cell 

10 carcinoma, intraepithelial carcinoma, adenocarcinoma, fibrosarcoma, melanoma), 

vagina (clear cell carcinoma, squamous cell carcinoma, botryoid sarcoma ( embryonal 

rhabdomyosarcoma], fallopian tubes (carcinoma); Hernatolocic: blood (myeloid 

leukemia [acute and chronic], acute lymphoblastic leukemia, chronic Jymphocytic 

leukemia, myeloproliferative diseases, multiple myeloma, myelodysplastic 

15 syndrome), Hodgkin's disease, non-Hodgkin's lymphoma [malignant lymphoma]; 

Skin: malignant melanoma, basal cell carcinoma, squamous cell carcinoma, Karposi's 

sarcoma, moles dysplastic nevi, Iipoma, angioma, dermatofibroma, keloids, psoriasis; 

and Adrenal glands: neuroblastoma. Thus, the term "cancerous cell" as provided 

herein, includes a cell afflicted by any one of the above-identified conditions. 

20 [00197] A "pharmaceutically acceptable salt" of a compound means a salt that is 

pharmaceutically acceptable and that possesses the desired pharmacological activity 

of the parent compound. It is understood that the pharmaceutically acceptable salts 

are non-toxic. Additional information on suitable pharmaceutically acceptable salts 

can be found in Remington's Pharmaceutical Sciences, 1 ih ed., Mack Publishing 

25 Company, Easton, PA, 1985, which is incorporated herein by reference or S. M. 

Berge, et al., "Pharmaceutical Salts," J. Pharm. Sci., 1977;66: 1-19 both of which are 

incorporated herein by reference. 

[00198] Examples of pharmaceutically acceptable acid addition salts include those 

formed with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric 

30 acid, nitric acid, phosphoric acid, and the like; as well as organic acids such as acetic 

acid, trifluoroacetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid, 

glycolic acid, pyruvic acid, lactic acid, oxalic acid, maleic acid, malonic acid, succinic 

acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, 3-( 4-
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hydroxybenzoyl)benzoic acid, mandelic acid, methanesulfonic acid, ethanesulfonic 

acid, 1,2-ethanedisulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic acid, 

4-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic acid, 

camphorsulfonic acid, glucoheptonic acid, 4,4' -methylenebis-(3-hydroxy-2-ene-1-

5 carboxylic acid), 3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic 

acid, lauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, 

salicylic acid, stearic acid, muconic acid, p-toluenesulfonic acid, and salicylic acid 

and the like. 

[00199] Examples of a pharmaceutically acceptable base addition salts include those 

10 formed when an acidic proton present in the parent compound is replaced by a metal 

ion, such as sodium, potassium, lithium, ammonium, calcium, magnesium, iron, zinc, 

copper, manganese, aluminum salts and the like. Preferable salts are the ammonium, 

potassium, sodium, calcium, and magnesmm salts. Salts derived from 

pharmaceutically acceptable organic non-toxic bases include, but are not limited to, 

15 salts of primary, secondary, and tertiary amines, substituted amines including 

naturally occurring substituted amines, cyclic amines and basic ion exchange resins. 

Examples of organic bases include isopropylamine, trimethylamine, diethylamine, 

triethylamine, tripropylamine, ethanolamine, 2-dimethylaminoethanol, 2-

diethylaminoethanol, dicyclohexylamine, lysine, arginine, histidine, caffeine, 

20 procame, hydrabamine, choline, betaine, ethylenediamine, glucosamine, 

methylglucamine, theobromine, purines, piperazine, piperidine, N-ethylpiperidine, 

tromethamine, N-methylglucamine, polyamine resins, and the like. Exemplary organic 

bases are isopropylamine, diethylamine, ethanolamine, trimethylamine, 

dicyclohexylamine, choline, and caffeine. 

25 [00200) "Prodrug" refers to compounds that are transformed (typically rapidly) in vivo 

to yield the parent compound of the above formulae, for example, by hydrolysis in 

blood. Common examples include, but are not limited to, ester and amide forms of a 

compound having an active form bearing a carboxylic acid moiety. Examples of 

pharmaceutically acceptable esters of the compounds of this disclosure include, but 

30 are not limited to, alkyl esters (for example with between about one and about six 

carbons) the alkyl group is a straight or branched chain. Acceptable esters also include 

cycloalkyl esters and arylalkyl esters such as, but not limited to benzyl. Examples of 

pharmaceutically acceptable amides of the compounds of this disclosure include, but 
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are not limited to, pnmary amides, and secondary and tertiary alkyl amides (for 

example with between about one and about six carbons). Amides and esters of the 

compounds of this disclosure can be prepared according to conventional methods. A 

thorough discussion of prodrugs is provided in T. Higuchi and V. Stella, "Pro-drugs 

5 as Novel Delivery Systems," Vol. 14 of the A.C.S. Symposium Series, and in 

Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American 

Pharmaceutical Association and Pergamon Press, 1987, both of which are 

incorporated herein by reference for all purposes. 

(00201) "Metabolite" refers to the break-down or end product of a compound or its 

l 0 salt produced by metabolism or biotransformation in the animal or human body; for 

example, biotransformation to a more polar molecule such as by oxidation, reduction, 

or hydrolysis, or to a conjugate (see Goodman and Gilman, "The Pharmacological 

Basis of Therapeutics" 8.sup.th Ed., Pergamon Press, Gilman et al.. (eds), 1990 for a 

discussion of biotransformation). As used herein, the metabolite of a compound of 

15 this disclosure or its salt can be the biologically active form of the compound in the 

body. In one example, a prodrug can be used such that the biologically active form, a 

metabolite, is released in vivo. In another example, a biologically active metabolite is 

discovered serendipitously, that is, no prodrug design per se was undertaken. An 

assay for activity of a metabolite of a compound of this disclosure is known to one of 

20 skill in the art in light of the present disclosure. 

(00202] The compounds of this disclosure also include N-oxide derivatives and 

protected derivatives of compounds of Formula I, II or III. For example, when 

compounds of Formula I contain an oxidizable nitrogen atom, the nitrogen atom can 

be converted to an N-oxide by methods well known in the art. When compounds of 

25 Formula I contain groups such as hydroxy, carboxy, thiol or any group containing a 

nitrogen atom(s), these groups can be protected with a suitable "protecting group" or 

"protective group". A comprehensive list of suitable protective groups can be found in 

T.W. Greene, Protective Groups in Organic Synthesis, John Wiley & Sons, Inc. 1991, 

the disclosure of which is incorporated herein by reference in its entirety. The 

30 protected derivatives of compounds of Formula I can be prepared by methods well 

known in the art. 

(00203) "Treating" or "treatment" of a disease, disorder, or syndrome, as used herein, 

includes (i) preventing the disease, disorder, or syndrome from occurring in a human, 
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i.e. causing the clinical symptoms of the disease, disorder, or syndrome not to develop 

in an animal that can be exposed to or predisposed to the disease, disorder, or 

syndrome but does not yet experience or display symptoms of the disease, disorder, or 

syndrome; (ii) inhibiting the disease, disorder, or syndrome, i.e., arresting its 

5 development; and (iii) relieving the disease, disorder, or syndrome, i.e., causing 

regression of the disease, disorder, or syndrome. As is known in the art, adjustments 

for systemic versus localized delivery, age, body weight, general health, sex, diet, 

time of administration, drug interaction and the severity of the condition can be 

necessary, and will be ascertainable with routine experimentation by one of ordinary 

l 0 skill in the art. 

[00204] One of ordinary skill in the art would understand that certain crystallized, 

protein-ligand complexes, in particular HSP90-ligand complexes, and their 

corresponding x-ray structure coordinates can be used to reveal new structural 

information useful for understanding the biological activity of kinases as described 

15 herein. As well, the key structural features of the aforementioned proteins, 

particularly, the shape of the ligand binding site, are useful in methods for designing 

or identifying selective modulators of kinases and in solving the structures of other 

proteins with similar features. Such protein-ligand complexes, having compounds of 

this disclosure as their ligand component, are an aspect of this disclosure. 

20 [00205) As well, one of ordinary skill in the art would appreciate that such suitable x­

ray quality crystals can be used as part of a method of identifying a candidate agent 

capable of binding to and modulating the activity of kinases. Such methods can be 

characterized by the following aspects: a) introducing into a suitable computer 

program, information defining a ligand binding domain of a kinase in a conformation 

25 (e.g. as defined by x-ray structure coordinates obtained from suitable x-ray quality 

crystals as described above) wherein the computer program creates a model of the 

three dimensional structures of the ligand binding domain, b) introducing a model of 

the three dimensional structure of a candidate agent in the computer program, c) 

superimposing the model of the candidate agent on the model of the ligand binding 

30 domain, and d) assessing whether the candidate agent model fits spatially into the 

ligand binding domain. Aspects a-d are not necessarily carried out in the 

aforementioned order. Such methods can further entail: performing rational drug 
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design with the model of the three-dimensional structure, and selecting a potential 

candidate agent in conjunction with computer modeling. 

[00206) Additionally, one skilled in the art would appreciate that such methods can 

further entail: employing a candidate agent, so-determined to fit spatially into the 

5 ligand binding domain, in a biological activity assay for kinase modulation, and 

determining whether said candidate agent modulates kinase activity in the assay. Such 

methods can also include administering the candidate agent, determined to modulate 

kinase activity, to a mammal suffering from a condition treatable by kinase 

modulation, such as those described above. 

I 0 [00207] Also, one skilled in the art would appreciate that compounds disclosed herein 

can be used in a method of evaluating the ability of a test agent to associate with a 

molecule or molecular complex comprising a ligand binding domain of a kinase. Such 

a method can be characterized by the following aspects: a) creating a computer model 

of a kinase binding pocket using structure coordinates obtained from suitable x-ray 

15 quality crystals of the kinase, b) employing computational algorithms to perform a 

fitting operation between the test agent and the computer model of the binding pocket, 

and c) analyzing the results of the fitting operation to quantify the association between 

the test agent and the computer model of the binding pocket. 

General Administration 

20 [00208] In certain other preferred embodiments, administration can preferably be 

by the oral route. Administration of the compounds of this disclosure, or their 

pharmaceutically acceptable salts, in pure form or in an appropriate pharmaceutical 

composition, can be carried out via any of the accepted modes of administration or 

agents for serving similar utilities. Thus, administration can be, for example, orally, 

25 nasally, parenterally (intravenous, intramuscular, or subcutaneous), topically, 

transdennally, intravaginally, intravesically, intracistemally, or rectally, in the form of 

solid, semi-solid, lyophilized powder, or liquid dosage forms, such as for example, 

tablets, suppositories, pills, soft elastic and hard gelatin capsules, powders, solutions, 

suspensions, or aerosols, or the like, preferably in unit dosage forms suitable for 

30 simple administration of precise dosages. 
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(00209] The compositions will include a conventional pharmaceutical carrier or 

excipient and a compound of this disclosure as the/an active agent, and, in addition, 

can include carriers and adjuvants, etc. 

(00210] Adjuvants include preserving, wetting, suspending, sweetening, flavoring, 

5 perfuming, emulsifying, and dispensing agents. Prevention of the action of 

microorganisms can be ensured by various antibacterial and antifungal agents, for 

example, parabens, chlorobutanol, phenol, sorbic acid, and the like. It can also be 

desirable to include isotonic agents, for example sugars, sodium chloride, and the like. 

Prolonged absorption of the injectable pharmaceutical form can be brought about by 

10 the use of agents delaying absorption, for example, aluminum monostearate and 

gelatin. 

[00211} If desired, a pharmaceutical composition of the compounds in this 

disclosure can also contain minor amounts of auxiliary substances such as wetting or 

emulsifying agents, pH buffering agents, antioxidants, and the like, such as, for 

15 example, citric acid, sorbitan monolaurate, triethanolamine oleate, butylalted 

hydroxytoluene, etc. 

(00212} The choice of formulation depends on various factors such as the mode of 

drug administration (e.g., for oral administration, formulations in the form of tablets, 

pills or capsules are preferred) and the bioavailability of the drug substance. Recently, 

20 pharmaceutical formulations have been developed especially for drugs that show poor 

bioavailability based upon the principle that bioavailability can be increased by 

increasing the surface area i.e., decreasing particle size. For example, U.S. Pat. No. 

4, 107,288 describes a pharmaceutical formulation having particles in the size range 

from I 0 to 1,000 nm in which the active material is supported on a crosslinked matrix 

25 of macromolecules. U.S. Pat. No. 5,145,684 describes the production of a 

pharmaceutical formulation in which the drug substance is pulverized to nanoparticles 

(average particle size of 400 run) in the presence of a surface modifier and then 

dispersed in a liquid medium to give a pharmaceutical formulation that exhibits 

remarkably high bioavailability. 

30 [00213) Compositions suitable for parenteral injection can comprise 

physiologically acceptable sterile aqueous or nonaqueous solutions, dispersions, 

suspensions or emulsions, and sterile powders for reconstitution into sterile injectable 

solutions or dispersions. Examples of suitable aqueous and nonaqueous carriers, 
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diluents, solvents or vehicles include water, ethanol, polyols (propyleneglycol, 

polyethyleneglycol, glycerol, and the like), suitable mixtures thereof, vegetable oils 

(such as olive oil) and injectable organic esters such as ethyl oleate. Proper fluidity 

can be maintained, for example, by the use of a coating such as lecithin, by the 

5 maintenance of the required particle size in the case of dispersions and by the use of 

surfactants. 

[00214) One preferable route of administration is oral, using a convenient daily 

dosage regimen that can be adjusted according to the degree of severity of the disease­

state to be treated. 

10 (00215) Solid dosage forms for oral administration include capsules, tablets, pills, 

powders, and granules. In such solid dosage forms, the active compound is admixed 

with at least one inert customary excipient (or carrier) such as sodium citrate or 

dicalcium phosphate or (a) fillers or extenders, as for example, starches, lactose, 

sucrose, glucose, mannitol, and silicic acid, (b) binders, as for example, cellulose 

15 derivatives, starch, alignates, gelatin, polyvinylpyrrolidone, sucrose, and gum acacia, 

(c) humectants, as for example, glycerol, (d) disintegrating agents, as for example, 

agar-agar, calcium carbonate, potato or tapioca starch, alginic acid, croscarmellose 

sodium, complex silicates, and sodium carbonate, (e) solution retarders, as for 

example paraffin, (f) absorption accelerators, as for example, quaternary ammonium 

20 compounds, (g) wetting agents, as for example, cetyl alcohol, and glycerol 

monostearate, magnesium stearate and the like (h) adsorbents, as for example, kaolin 

and bentonite, and (i) lubricants, as for example, talc, calcium stearate, magnesium 

stearate, solid polyethylene glycols, sodium lauryl sulfate, or mixtures thereof In the 

case of capsules, tablets, and pills, the dosage forms can also comprise buffering 

25 agents. 

[00216} Solid dosage forms, as described above, can be prepared with coatings and 

shells, such as enteric coatings and others well known in the art. They can contain 

pacifying agents, and can also be of such composition that they release the active 

compound or compounds in a certain part of the intestinal tract in a delayed manner. 

30 Examples of embedded compositions that can be used are polymeric substances and 

waxes. The active compounds can also be in microencapsulated form, if appropriate, 

with one or more of the above-mentioned excipients. 
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[002171 Liquid dosage forms for oral administration include pharmaceutically 

acceptable emulsions, solutions, suspensions, syrups, and elixirs. Such dosage forms 

are prepared, for example, by dissolving, dispersing, etc., a compound(s) of this 

disclosure, or a pharmaceutically acceptable salt thereof, and optional pharmaceutical 

5 adjuvants in a carrier, such as, for example, water, saline, aqueous dextrose, glycerol, 

ethanol and the like; solubilizing agents and emulsifiers, as for example, ethyl 

alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl 

benzoate, propyleneglycol, 1,3-butyleneglycol, dimethylformamide; oils, in particular, 

cottonseed oil, groundnut oil, corn germ oil, olive oil, castor oil and sesame oil, 

10 glycerol, tetrahydrofurfuryl alcohol, polyethyleneglycols and fatty acid esters of 

sorbitan; or mixtures of these substances, and the like, to thereby form a solution or 

suspension. 

(002181 Suspensions, in addition to the active compounds, can contain suspending 

agents, as for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and 

15 sorbitan esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar­

agar and tragacanth, or mixtures of these substances, and the like. 

(00219) Compositions for rectal administrations are, for example, suppositories 

that can be prepared by mixing the compounds of this disclosure with, for example, 

suitable non-irritating excipients or carriers such as cocoa butter, polyethyleneglycol 

20 or a suppository wax, which are solid at ordinary temperatures but liquid at body 

temperature and therefore, melt while in a suitable body cavity and release the active 

component therein. 

[00220] Dosage forms for topical administration of a compound of this disclosure 

include ointments, powders, sprays, and inhalants. The active component is admixed 

25 under sterile conditions with a physiologically acceptable carrier and any 

preservatives, buffers, or propellants as can be required. Ophthalmic formulations, eye 

ointments, powders, and solutions are also contemplated for the comounds in this 

disclosure. 

[00221} Compressed gases can be used to disperse a compound of this disclosure in 

30 aerosol form. Inert gases suitable for this purpose are nitrogen, carbon dioxide, etc. 

[00222) Generally, depending on the intended mode of administration, the 

pharmaceutically acceptable compositions will contain about 1 % to about 99% by 

weight of a compound(s) of this disclosure, or a pharmaceutically acceptable salt 
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thereof, and 99% to 1 % by weight of a suitable pharmaceutical excipient. In one 

example, the composition will be between about 5% and about 75% by weight of a 

compound(s) of this disclosure, or a pharmaceutically acceptable salt thereof, with the 

rest being suitable pharmaceutical excipients. 

5 [002231 Actual methods of preparing such dosage forms are known, or will be 

apparent, to those skilled in this art; for example, see Remington's Pharmaceutical 

Sciences, 18th Ed., (Mack Publishing Company, Easton, Pa., 1990). The composition 

to be administered will, in any event, contain a therapeutically effective amount of a 

compound of this disclosure, or a pharmaceutically acceptable salt thereof, for 

10 treatment of a disease-state in accordance with the teachings of this disclosure. 

[00224) The compounds of this disclosure, or their pharmaceutically acceptable 

salts, are administered in a therapeutically effective amount which will vary 

depending upon a variety of factors including the activity of the specific compound 

employed, the metabolic stability and length of action of the compound, the age, body 

15 weight, general health, sex, diet, mode and time of administration, rate of excretion, 

drug combination, the severity of the particular disease-states, and the host 

undergoing therapy. The compounds of this disclosure can be administered to a 

patient at dosage levels in the range of about 0.1 to about 1,000 mg per day. For a 

normal human adult having a body weight of about 70 kilograms, a dosage in the 

20 range of about 0.01 to about I 00 mg per kilogram of body weight per day is an 

example. The specific dosage used, however, can vary. For example, the dosage can 

depend on a number of factors including the requirements of the patient, the severity 

of the condition being treated, and the pharmacological activity of the compound 

being used. The determination of optimum dosages for a particular patient is well 

25 known to one of ordinary skill in the art. 

(00225] The compositions will include a conventional pharmaceutical carrier or 

excipient and a compound of this disclosure as the/an active agent, and, in addition, 

can include other medicinal agents and pharmaceutical agents. Compositions of the 

compounds in this disclosure can be used in combination with anticancer and/or other 

30 agents that are generally administered to a patient being treated for cancer, e.g. 

surgery, radiation and/or chemotherapeutic agent(s). Chemotherapeutic agents that 

can be useful for administration in combination with compounds of Formula I in 

treating cancer include alkylating agents, platinum containing agents. 
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[00226] If formulated as a fixed dose, such combination products employ the 

compounds of this disclosure within the dosage range described above and the other 

pharmaceutically active agent(s) within its approved dosage range. Compounds of this 

disclosure can alternatively be used sequentially with known pharmaceutically 

5 acceptable agent(s) when a combination formulation is inappropriate. 

(00227] Representative pharmaceutical formulations containing the compounds 

disclosed herein are described below. 

Synthetic Procedures 

10 [00228] The compounds disclosed herein, or their pharmaceutically acceptable salts, 

can have asymmetric carbon atoms, oxidized sulfur atoms or quaternized nitrogen 

atoms in their structure. 

[00229] The compounds disclosed herein and their pharmaceutically acceptable salts 

can exist as single stereoisomers, racemates, and as mixtures of enantiomers and 

15 diastereomers. The compounds disclosed herein can also exist as geometric isomers. 

All such single stereoisorners, racemates and mixtures thereof, and geometric isomers 

are intended to be within the scope of the compounds disclosed herein. 

[00230) It is assumed that when considering generic descriptions of compounds of the 

disclosed herein for the purpose of constructing a compound, such construction results 

20 in the creation of a stable structure. That is, one of ordinary skill in the art would 

recognize that theoretically some constructs which would not normally be considered 

as stable compounds (that is, sterically practical and/or synthetically feasible, supra). 

[00231) Methods for the preparation and/or separation and isolation of single 

stereoisomers from racemic mixtures or non-racemic mixtures of stereoisomers are 

25 well known in the art. For example, optically active (R)- and (S)- isomers can be 

prepared using chiral synthons or chiral reagents, or resolved using conventional 

techniques. Enantiomers (R- and S-isomers) can be resolved by methods known to 

one of ordinary skill in the art, for example by: formation of diastereoisomeric salts or 

complexes which can be separated, for example, by crystallization; via formation of 

30 diastereoisomeric derivatives which can be separated, for example, by crystallization, 

selective reaction of one enantiomer with an enantiomer-specific reagent, for example 

enzymatic oxidation or reduction, followed by separation of the modified and 

unmodified enantiomers; or gas-liquid or liquid chromatography in a chiral 

194 



environment, for example on a chiral support, such as silica with a bound chiral ligand 

or in the presence of a chiral solvent. It will be appreciated that where a desired 

enantiomer is converted into another chemical entity by one of the separation 

procedures described above, a further step can be required to liberate the desired 

5 enantiomeric form. Alternatively, specific enantiomer can be synthesized by 

asymmetric synthesis using optically active reagents, substrates, catalysts or solvents 

or by converting on enantiomer to the other by asymmetric transformation. For a 

mixture of enantiomers, enriched in a particular enantiomer, the major component 

enantiomer can be further enriched (with concomitant loss in yield) by 

l 0 recrystallization. 

[00232] In addition, the compounds of this disclosure can exist in unsolvated as well 

as solvated forms with pharmaceutically acceptable solvents such as water, ethanol, 

and the like. In general, the solvated forms are considered equivalent to the 

unsolvated forms for the purposes of the compounds of this disclosure. 

15 [00233] In addition, it is intended that the present disclosure cover compounds made 

either using standard organic synthetic techniques, including combinatorial chemistry 

or by biological methods, such as bacterial digestion, metabolism, enzymatic 

conversion, and the like. 

[00234] The examples and scheme below depict the general synthetic procedure for the 

20 compounds disclosed herein. Synthesis of the compounds disclosed herein is not 

limited by these examples and schemes. One skilled in the art will know that other 

procedures can be used to synthesize the compounds disclosed herein, and that the 

procedures described in the examples and schemes is only one such procedure. In the 

descriptions below, one of ordinary skill in the art would recognize that specific 

25 reaction conditions, added reagents, solvents, and reaction temperatures can be 

modified for the synthesis of specific compounds that fall within the scope of this 

disclosure. 
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SYNTHETIC SCHEME 1: 

BO~ 
""'- Cl Acid 

HO~ F EtO~ E 

""- I N~H """ ""- I hH 
NHCOR1 NHCOR1 

5 [00235) Scheme 1 describes the synthesis of all of the compound(s) listed in 

Example 1 wherein R1 and R3 are as defined in the specification. 

[00236] In Scheme 1, compound (B) is added to compound (A) under appropriate 

reaction conditions to undergo an aromatic nucleophilic substitution reaction to arrive 

at compound (C). Compound (C) is then deprotected under acidic conditions, such as 

10 HCI, to remove BOC and arrive at compound (D). To compound (D), R1 COOH is 

added under appropriate reaction conditions and with a suitable coupling reagent, 

such as HATU, to condense and form the amide bond in compound (E). The 

carboxylate of compound (E) is then hydrolyzed under basic conditions to yield the 

carboxylic acid of compound (F). R3NH2 is then added to compound Funder 

15 appropriate reaction conditions and with a suitable coupling reagent, such as HATU, 

to condense and form the amide bond in compound (G). 

[00237] EXAMPLE I: 6-(3-endo-( {[2-methyl-3-

(methyloxy)phenyl)carbonyl} amino) -8-azabicyclo[3.2.1 ]oct-8-yl]-N-( { 4-[ 4-(2-

methylpropyl)piperazin-1-yl]phenyl} methyl)pyridine-3-carboxamide. 

20 [00238) STEP 1: 1, 1-Dimethylethyl 8-azabicyclo[3.2.1 ]oct-3-endo-ylcarbamate 

hydrochloride (synthesized according to the method ofreagent preparation I) (10.44 

g, 40 mmo!), ethyl 6-ch!oronicotinate (7.4 g, 40 mmol) aT'ld trietli.ylamine {22.4 mL, 

160 mmol) were added to 1,2-dimethoxyethane ( 40 mL) and the resulting suspension 

was heated at 125 °C for 24 hours in a sealed tube vessel. On cooling to room 
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temperature, the mixture was diluted with ethyl acetate (200 mL) then washed with 

water (200 mL). The organic layer was washed twice with l 0% aqueous citric acid 

(2x 100 mL), brine then dried over anhydrous sodium sulfate. Filtration and 

concentration afforded a solid residue that was then suspended in ethyl ether. The 

5 solid was collected by filtration then washed with additional ethyl ether to give ethyl 

6-[ 3-endo-( {[ (1, 1-dimethylethyl)oxy ]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-

yl]pyridine-3-carboxylate (6.78 g, 45% yield). 1H NMR (400 MHz, d6-DMSO): 8.63 

(s, lH), 7.90 (d, lH), 6.90 (br s, lH), 6.73 (d, lH), 4.53 (br s, 2H), 4.24 (q, 2H), 3.43 

(br s, IH), 2.14-2.10 (m, 2H), 2.00-1.90 (m, 4H), 1.75 (br d, 2H), 1.39 (s, 9H), 1.28 

10 (tr, 3H). 

[00239] STEP 2: To a solution of ethyl 6-[3-endo-( {[(l,1-

dimethylethyl)oxy ]carbonyl }amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxylate (2.83 g, 7.54 mmol) in ethanol (20 mL) was added a solution of 4N 

hydrochloric acid in dioxane (20 mL), and the reaction mixture was refluxed for 2 

15 min. After cooling to room temperature the mixture was diluted with ethyl acetate 

(100 mL), and saturated aqueous sodium carbonate was added until the aqueous layer 

reached pH 10. The layers were separated, the aqueous layer was further extracted 

with ethyl acetate (2 x 50 mL), the combined organic layers were washed with brine 

(20 mL), dried over sodium sulfate, and concentrated to give ethyl 6-(3-endo-amino-

20 8-azabicyclo[3.2. l]oct-8-yl)pyridine-3-carboxylate (1.88 g, 90% yield). 1H NMR 

(400 MHz, methanol-<4): 8.65 (d, lH), 7.98 (dd, IH), 6.69 (d, lH), 5.59 (br s, 2H), 

4.30 (q, 2H), 3.00 (m, lH), 2.30-2.05 (m, 6H), 1.58 (d, 2H), 1.35 (t, 3H); MS (EI) for 

C1sH21N3~: 276 (MH+). 
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(00240) STEP 3: A solution of ethyl 6-(3-endo-amino-8-azabicyclo(3 .2.1 )oct-8-

yl)pyridine-3-carboxylate (2.63 g, 9.55 mmol), 3-methoxy-2-methylbenzoic acid 

(1.59 g, 9.55 mmol), HATU (3.63 g, 9.55 mmol), and diisopropylethylamine (3.70 g, 

28.65 mmol) in dimethylformamide (20 mL) was stirred at room temperature for 4 

5 days. The reaction mixture was diluted with ethyl acetate (150 mL), washed with 

saturated sodium bicarbonate (50 mL), 5% aqueous lithium chloride (2 x 50 mL), and 

brine (50 mL), dried over sodium sulfate, and dried to provide crude ethyl 6-[3-endo­

( {(2-methyl-3-methyloxy)phenyl]carbonyl }amino )-8-azabicyclo(3.2.1 ]oct-8-

yl]pyridine-3-carboxylate (4.73 g). MS (EI) for C24H29N30 4: 424 (MH+). 

10 [00241] STEP 4: A suspension of crude ethyl 6-[3-endo-( {[2-methyl-3-

methyloxy)phenyl]carbonyl} amino )-8-azabicyclo(3 .2.1 )oct-8-yl]pyridine-3-

carboxylate (4.72 g, max. 9.55 mmol) and potassium hydroxide ( 1.07 g, 19. l 0 mmol) 

in methanol (90 mL) and water (30 mL) was stirred at 60 °C for 2 hours. After 

cooling to room temperature, some of the methanol was evaporated, water was added 

15 to the resulting mixture, and the pH adjusted to 5 with 1 N aqueous hydrochloric acid. 

The precipitate was filtered, washed with water, and dried to afford 6-[3-endo-( {[2-

methyl-3-methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3 .2.1 )oct-8-yl]pyridine-3-

carboxylic acid (3.14 g, 83% yield over two steps). 1H NMR (400 MHz, DMSO-d6): 

12.45 (s, lH), 6.83 (br s, lH), 8.64 (d, lH), 8.24 (d, IH), 7.91 (dd, lH), 7.23 (t, lH), 

20 7.02 (d, lH), 6.86 (d, IH), 6.75 (d, 1H), 4.60 (br s, 2H), 3.86 (m, lH), 3.80 (s, 3H), 

2.21 (m, 2H), 2.14 (s, 3H), 2.07 (m, 2H), 1.97 (m, 2H), 1.87 (d, 2H); MS (EI) for 

C22H2sN304: 396 (MH+). 

(00242] STEP 5: A solution of tert-butyl 4-[ 4-(aminomethyl)phenyl]piperazine-1-

carboxylate (223 mg, 0. 77 mmol), 6-(3-endo-( {[2-methyl-3-methyloxy)phenyl]-

25 carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl)pyridine-3-carboxylic acid (324 mg, 

0.77 mmol), HATU (291 mg, 0.77 mmol), and diisopropylethylamine (302 mg, 2.34 

mmol) in dimethylformarnide (5 mL) was stirred at room temperature for 24 hours. 

The reaction mixture was diluted with ethyl acetate (50 mL), washed with saturated 

sodium bicarbonate (25 mL), 5% aqueous lithium chloride (2 x 25 mL), and brine (25 

30 mL), dried over sodium sulfate, and dried to provide 1,1-dimethylethyl 4-(4-{(( {6-[3-

endo-( { (2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-

yl]pyridine-3-yl} carbonyl)amino )methyl} phenyl )piperazine-1-carboxylate ( 498 mg, 

97% yield). 1H NMR (400 MHz, CDCI)): 8.58 (d, IH), 7.90 (dd, IH), 7.28 (m, lH), 
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7.21 (t, lH), 6.92 (rn, 4H), 6.53 (d, lH), 6.19 (d, lH), 6.13 (t, lH), 4.61 (br s, 2H), 

4.55 (d, 2H), 4.25 (rn, 1 H), 3.85 (s, 3H), 3.57 (m, 4H), 3.12 (rn, 4H), 2.34 (rn, 2H), 

2.29 (s, 3H), 2.21 (rn, 2H), 2.00 (m, 2H), 1.82 (d, 2H), 1.48 (s, 9H); MS (EI) for 

C3gH4sN60s: 669 (MH+). 

5 [00243] STEP 6: To a solution of 1,1-dimethylethyl 4-(4-{[({6-[3-endo-({[2-

rnethyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-

3-yl} carbonyl)amino ]methyl }phenyl)piperazine-1-carboxylate (495 mg, 0.74 mrnol) 

in methanol (5 mL) was added a solution of 4N hydrochloric acid in dioxane (5 mL), 

and the reaction mixture was refluxed for 2 min. Concentration and purification by 

10 preparatory HPLC (0.1 % aqueous ammonium acetate-acetonitrile) provided 6-[3-

endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-

yl]-N-[ ( 4-piperazin-l -ylphenyl)methyl]pyridine-3-carboxamide acetate salt ( 45 mg, 

9% yield). 1H NMR (400 MHz, methanol-~): 8.60 (d, lH), 7.97 (dd, lH), 7.27 (d, 

2H), 7.23 (t, lH), 6.99 (m, 3H), 6.90 (d, IH), 6.75 (d, lH), 4.60 (br s, 2H), 4.47 (s, 

15 3H), 3.99 (m, 1 H), 3.84 (s, 3H), 3.25 (m, 4H), 2.29 (m, 2H), 2.21 (s, 3H), 2.19 (m, 

2H), 1.92 (s, 6H), 1.90 (m, 2H); MS (EI) for C33H40N603: 569 (MH+). 

[00244] STEP 7: A mixture of 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]-

carbonyl }amino )-8-azabicyclo[3.2.1]oct-8-yl]-N-[(4-piperazin-1-ylphenyl)methyl]­

pyridine-3-carboxamide (276 mg, 0.30 mmol), 1-iodo-2-methylpropane (62 mg, 0.34 

20· mmol), and cesium carbonate (500 mg, 1.50 mmol) in dimethylformamide ( 4 mL) 

was stirred at room temperature for 18 hours. Purification by preparatory HPLC 

(0.1 % aqueous ammonium acetate-acetonitrile) provided 6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]-N-( { 4-[ 4-(2-

methylpropyl)piperazin-l-yl]phenyl} methyl )pyridine-3-carboxamide acetate salt ( 1 7 

25 mg, 8% yield). 1H NMR (400 MHz, methanol-~): 8.60 (d, lH), 7.97 (dd, lH), 7.23 

(m, 3H), 7.00 (d, lH), 6.95 (m, lH), 6.90 (d, IH), 6.75 (d, lH), 4.59 (br s, 2H), 4.46 

(s, 2H), 3.99 (m, 1 H), 3.84 (s, 3H), 3.17 (m, 4H), 2.62 (m, 4H), 2.29 (m, 2H), 2.23 (m, 

SH), 2.12 (m, 2H), 1.90 (m, 4H), 0.94 (d, 6H); MS (EI) for C31H4sN603: 625 (MH+). 

(00245) Using analogous synthetic techniques and substituting with alternative 

30 starting reagents, the following compounds [ 1 (A)- I (FC)] were prepared. Alternative 

starting materials were obtained commercially unless otherwise indicated. 

[00246] 1 (B): N-cyclopropyl-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl )carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-
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carboxamide. Prepared according to the method of example 1 by using 

cyclopropylamine in step 5, then omission of steps 6 and 7. MS (EI) for C25H30N403: 

435 (MH\ 

(00247] l (C): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-

5 azabicyclo[3.2.1 )oct-8-yl]-N-[2-(methyloxy)ethyl]pyridine-3-carboxamide. Prepared 

according to the method of example 1 by using 2-methoxyethylarnine in step 5, then 

omission of steps 6 and 7. MS (El) for C2sH32N4Q4: 453 (MH+). 

[00248] 1 (D): N-[2-( dimethylarnino )ethyl]-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl )carbonyl} amino )-8-azabicyclo[3 .2.1 )oct-8-yl]pyridine-3-

10 carboxamide. Prepared according to the method of example l by using 2-

( dimethylamino )ethylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C26H3sNs03: 466 (MH+). 

(00249) 1 (E): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-

azabicyclo[ 3 .2.1 ]oct-8-yl ]-N-(2-morpholin-4-ylethyl )pyridine-3-carboxamide. 

15 Prepared according to the method of example 1 by using 2-(morpholin-4yl)ethylamine 

in step 5, then omission of steps 6 and 7. MS (EI) for C28H37N504: 507.99 (MH+). 

(00250) 1 (F): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl} amino )-8-

azabicyclo(3 .2 .1 )oct-8-yl ]-N-(pyridin-3-ylmethyl )pyridine-3-carboxamide. Prepared 

according to the method of example 1 by using 3-aminomethylpyridine in step 5, then 

20 omission of steps 6 and 7. MS (EI) for C2sH31Ns03: 485.97 {MH+). 

[00251] l(G): N-cyclopentyl-6-[3-endo-( {[2-methyl-3-

{methyloxy)phenyl)carbonyl }amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 

cyc1opentylamine in step 5, then omission of steps 6 and 7. MS (El) for C21H34N403: 

25 463.02 (MI-t). 

(00252] l (H): N-[(2-chlorophenyl)methyl]-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl)carbonyl }amino )-8-azabicyclo(3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 2-

chlorobenzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

30 C29H31CJN403: 519.99 (MH+). 

(00253] l(I): N-[(4-chlorophenyl)methyl]-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 4-
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chlorobenzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C29H31ClN403: 519.93 (MH+). 

[00254) l (J): N-{2-[3,4-bis(methyloxy)phenyl]ethyl }-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3 .2.1 )oct-8-yl]pyridine-3-

5 carboxamide. Prepared according to the method of example 1 by using 3,4-

dimethoxyphenethylamine in step 5, then omission of steps 6 and 7. MS (El) for 

C32H3sN40s: 558.94 (MH+). 

[00255] l(K): N-(furan-2-ylmethyl)-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 Joct-8-yl]pyridine-3-

10 carboxamide. Prepared according to the method of example 1 by using furfurylarnine 

in step 5, then omission of steps 6 and 7. MS (EI) for C21H3oN404: 474.97 (MH+). 

[00256] 1 (L): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl }amino )-8-

azabicyclo[3 .2.1 ]oct-8-yl ]-N-(2-methylpropyl)pyridine-3-carboxamide. Prepared 

according to the method of example 1 by using isobutylarnine in step 5, then omission 

15 of steps 6 and 7. MS (EI) for C25H34N403: 451.01 (MH+). 

[00257) 1 (M): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-

azabicyclo[3 .2. l ]oct-8-yl]-N-{[ 4-(methyloxy)phenyl]methyl }pyridine-3-

carboxamide. Prepared according to the method of example l by using 4-

methoxybenzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

20 C30H34N4Q4: 514.97 (MH+). 

[00258] 1 (N): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-

azabicyclo(3 .2.1 Joct-8-yl ]-N-[3-(methyloxy )propyl]pyridine-3-carboxamide. 

Prepared according to the method of example 1 by using 3-methoxypropylamine in 

step 5, then omission of steps 6 and 7. MS (EI) for C26H34N40 4: 497.00 (MH+). 

25 (00259) l (0): 6-[3-endo-( {[2-rnethyl-3-(rnethyloxy)phenyl)carbonyl} amino )-8-

azabicyclo[3 .2.1 )oct-8-yl]-N-[ ( 4-methylphenyl)methyl]pyridine-3-carboxamide. 

Prepared according to the method of example I by using 4-rnethylbenzylamine in step 

5, then omission of steps 6 and 7. MS (EI) for C3oH34N403: 498.98 (MH+). 

[00260) 1 (P): N-(l ,3-benzodioxol-5-ylmethyl)-6-(3-endo-( {[2-methyl-3-

30 (methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 

piperonylamine in step 5, then omission of steps 6 and 7. MS (EI) for C30H32N40s: 

528.94 (MH+). 
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[00261) I (Q): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-

azabicyclo[3.2. l ]oct-8-yl]-N-prop-2-yn-l-ylpyridine-3-carboxamide. Prepared 

according to the method of example I by using propargylamine in step 5, then 

omission of steps 6 and 7. MS (EI) for C25H28N40 3: 432.98 (MH+). 

5 [00262] l(R): N-{[3,4-bis(methyloxy)phenyl]methyl}-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 )oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 3 ,4-

dimethoxybenzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C31H36N40s: 544.96 (MH+). 

10 [00263] 1 (S): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-

azabicyclo[3 .2.1]oct-8-yl]-N-[3-(4-methylpiperazin-l-yl)propyl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 3-( 4-

methylpiperazin-1-yl)propylarnine in step 5, then omission of steps 6 and 7. MS (EI) 

for C30H42N603: 535.03 (MH+). 

15 [00264) 1 (T): N-[2-( ethylthio )ethyl)-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 2-

( ethylthio )ethylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C26H34N403S: 482.97 (MH+). 

20 [00265) I (U): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-

azabicyclo[3 .2. l )oct-8-yl]-N-{ (I S,2S)-2-[(phenylmethyl)oxy]cyclopentyl} pyridine-3-

carboxamide. Prepared according to the method of example 1 by using ( l S,2S)-2-

(benzyloxy)cyclopentylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C34H40N404: 568.98 (MH+). 

25 (00266) l(V): N-[(6-chloropyridin-3-yl)methyl]-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using ( 6-

chloropyridin-3-yl)methylamine in step 5, then omission of steps 6 and 7. MS (EI) 

for C2sH30ClNs03: 520.92 (MH+). 

30 (00267] l(W): N-[(2-chloro-6-fluorophenyl)methyl]-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 2-chloro-6-
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fluorobenzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C29H30ClFN4Q3: 537.90 (MHl. 

[00268] I (X): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl} amino )-8-

azabicyclo[3 .2.1 )oct-8-yl]-N-[2-( methylthio )ethyl]pyridine-3-carboxamide. Prepared 

5 according to the method of example I by using 2-(methylthio )ethylamine in step 5, 

then omission of steps 6 and 7. MS (EI) for C25H32N50 3S: 469.45 (MH+). 

[00269] l (Y): N-butyl-6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]-

carbonyl} amino )-8-azabicyclo[3 .2.1 )oct-8-yl]pyridine-3-carboxamide. Prepared 

according to the method of example I by using butylamine in step 5, then omission of 

10 steps 6 and 7. MS (EI) for C26H34N403: 451.08 (MH+). 

[00270] I (Z): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-

azabicyclo[3.2. l ]oct-8-yl]-N-(3-morpholin-4-ylpropyl)pyridine-3-carboxamide. 

Prepared according to the method of example 1 by using 3-(morpholin-4-

yl)propylamine in step 5, then omission of steps 6 and 7. MS (EI) for C29H39N50 4: 

15 522.08 (MH+). 

[00271] l(AA): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabicyclo[3.2.1 ]oct-8-yl]-N-(2-pyridin-4-ylethyl)pyridine-3-carboxamide. 

Prepared according to the method of example 1 by using 2-(pyridin-4-yl)ethylamine 

in step 5, then omission of steps 6 and 7. MS (EI) for C29H33N50 3 : 500.45 (MH+). 

20 [00272] 1 (AB): N-{2-[( 1-methylethyl)oxy]ethyl }-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl }amino )-8-azabicyclo(3 .2.1 ]oct-8-yl)pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 2-[(1-

methylethyl)oxy]ethylamine in step 5, then omission of steps 6 and 7. MS (El) for 

C21H36N404: 481.07 (MH+). 

25 [00273] 1 (AC): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl} amino)-

8-azabicyclo[3.2. l ]oct-8-yl)-N-(2-pyridin-3-ylethyl)pyridine-3-carboxamide. 

Prepared according to the method of example 1 by using 2-(pyridin-3-yl)ethylamine 

in step 5, then omission of steps 6 and 7. MS (EI) for C29H33N50 3 : 499.99 (MH+). 

100274] l(AD): N-[ 4,4-bis(methyloxy)butyl]-6-[3-endo-( {[2-methyl-3-

30 (methyloxy)phenyl)carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example l by using 4,4-

bis(methyloxy)butylamine in step 5, then omission of steps 6 and 7. MS (El) for 

C2sH3sN40s: 511.04 (MH+). 
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(002751 l (AE): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl ]carbonyl} amino)-

8-azabicyclo[3 .2.1 ]oct-8-yl]-N-[ ( 5-methylpyrazin-2-yl)methyl]pyridine-3-

carboxamide. Prepared according to the method of example I by using (5-

methylpyrazin-2-yl)methylamine in step 5, then omission of steps 6 and 7. MS (EI) 

5 for C2sH32N603: 501.57 (MH+). 

[00276] 1 (AF): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabicyclo[3 .2. 1 ]oct-8-yl]-N-[3-(propylox y)propyl ]pyridine-3-carboxarnide. 

Prepared according to the method of example I by using 3-(propyloxy)propylamine in 

step 5, then omission of steps 6 and 7. MS (EI) for C28H3sN404: 495.05 (MH+). 

I 0 [00277] l(AG): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino)-

8-azabicyclo[3 .2.1 ]oct-8-yl]-N-{[3,4,5-tris(rnethyloxy)phenyl]methyl} pyridine-3-

carboxamide. Prepared according to the method of example I by using 3,4,5-

tris(methyloxy)benzylamine in step 5, then omission of steps 6 and 7. MS (El) for 

C32H3sN406: 575.32 (MH+). 

15 [00278] l(AH): N-{[3,5-bis(methyloxy)phenyl]methyl}-6-[3-endo-( {[2-methyl-

3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 3,5-

bis(methyloxy)benzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C31H36N405: 544.97 (MH+). 

20 (00279) l (AI): N-[(1S)-1-(4-{[2-(diethylamino)ethyl]oxy}phenyl)ethyl]-6-[3-

endo-( {[2-methyl-3-(rnethyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-

yl]pyridine-3-carboxamide. Prepared as the acetate salt according to the method of 

example 1 by using 2-( { 4-[ ( 1 S)-1-aminoethyl]phenyl} oxy)-N,N-diethylethanamine 

(synthesized according to reagent preparation 4) in step 5, then omission of steps 6 

25 and 7. 1H NMR (400 MHz, methanol-~): 8.59 (d, 1 H), 7.97 (dd, l H), 7.31 (rn, 2H), 

7.23 (t, 1 H), 6.99 (d, 1 H), 6.90 (m, 3H), 6.74 (d, 1 H), 5.18 (q, I H), 4.59 (br s, 2H), 

4.08 (t, 2H), 3.99 (m, lH), 3.84 (s, 3H), 2.90 (t, 2H), 2.67 (q, 4H), 2.29 (m, 2H), 2.21 

(s, 3H), 2.19 (m, 2H), 2.12 (rn, 2H), 1.90 (d, 2H), 1.53 (d, 3H), 1.09 (t, 6H); MS (EI) 

for C36~1N504: 614 (MH+). 

30 [00280) l(AJ): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl}amino)-8-

azabicyclo[3.2.l ]oct-8-yl]-N-( { 4-[ (trifluoromethyl)oxy]phenyl }rnethyl)pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 4-
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trifluoromethoxybenzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C30H31f3N404: 569.59 (MH+). 

[00281] 1 (AK): N-( cyclopropylmethyl)-6-[3-endo-( {[2-methyl-3-

( methyloxy )phenyl ]carbonyl} amino )-8-azabicyclo[3 .2. l )oct-8-yl ]pyridine-3-

5 carboxamide. Prepared according to the method of example 1 by using 

cyclopropylmethylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C26H32N403: 499.39 (MH+). 

[00282] l(AL): N-{(2,4-bis(methyloxy)phenyl)methyl}-6-[3-endo-( {[2-methyl-

3-(methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3 .2.1 )oct-8-yl]pyridine-3-

10 carboxamide. Prepared according to the method of example 1 by using 2,4-

bis(methyloxy)benzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C31H36N40s: 545.66 (MH). 

[00283] l(AM): N-[(4-bromophenyl)methyl]-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

15 carboxamide. Prepared according to the method of example 1 by using 4-

bromobenzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C29H:,1BrN403: 564 (MH+). 

[00284] 1 (AN): N-[(2,2-dimethyl-1,3-dioxolan-4-yl)methyl]-6-[3-endo-( {[2-

methyl-3-(methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-

20 3-carboxamide. Prepared according to the method of example 1 by using (2,2-

dimethyl-1,3-dioxolan-4-yl)methylamine in step 5, then omission of steps 6 and 7. 

MS (EI) for C2sH36N40s: 509 (MH+). 

[00285] 1 (AO): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabicyclo[3.2. l ]oct-8-yl]-N-[(3S)-1-(phenylmethyl)pyrrolidin-3-yl]pyridine-3-

25 carboxamide. Prepared according to the method of example 1 by using (S)-1-

benzylpyrrolidin-3-amine in step 5, then omission of steps 6 and 7. MS (EI) for 

C33H39Ns03: 554 (MH+). 

(00286) 1 (AP): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabicyclo[3.2. l )oct-8-yl]-N-[(3R)-1-(phenylmethyl)pyrrolidin-3-yl]pyridine-3-

30 carboxamide. Prepared according to the method of example I by using (R)-1-

benzylpyrrolidin-3-amine in step 5, then omission of steps 6 and 7. MS (EI) for 

C33H39Ns03: 554 (MH+). 
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[00287) 1 (AQ): N-[3-( diethylamino )propyl]-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 3-

(diethylarnino)propylarnine in step 5, then omission of steps 6 and 7. MS (EI) for 

5 C29H41Ns03: 508 (MH+). 

(00288} l(AR): N-{3-[(1-rnethylethyl)oxy]propyl }-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl ]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 3-( 1-

rnethylethyloxy)propylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

10 C2sH3gN404: 495 (MH+). 

(00289] 1 (AS): 6-(3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabicyclo[3.2.1 ]oct-8-yl}-N-propylpyridine-3-carboxamide. Prepared according to 

the method of example 1 by using propylarnine in step 5, then omission of steps 6 and 

7. MS (EI) for C2sH32N403: 437 (MH+). 

15 (00290] 1 (AT): N-[2-( diethylamino )ethyl]-6-(3-endo-( {[2-methyl-3-

(rnethyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 2-

(diethylamino)ethylamine in step 5, then omission of steps 6 and 7. MS (El) for 

C2sH39Ns03: 494 (MH+). 

20 (00291) l(AU): N-(3-methylbutyl)-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 3-

methylbutylamine in step 5, then omission of steps 6 and 7. MS (EI) for C27H36N40 3: 

465 (MH+). 

25 (00292] 1 (AV): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabicyclo[3.2. l]oct-8-yl]-N-[(3-methylphenyl)methyl]pyridine-3-carboxarnide. 

Prepared according to the method of example I by using 3-methylbenzylamine in step 

5, then omission of steps 6 and 7. MS (EI) for C30H34N40 3: 499 (MH+). 

(00293} I (AW): N-[(3-fluorophenyl)methyl]-6-[3-endo-( {[2-methyl-3-

30 (methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3 .2.1 )oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 3-

fluorobenzylamine in step 5, then omission of steps 6 and 7. MS (El) for 

C29H31FN403: 503 (MH+). 
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(00294) l(AX): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino)-

8-azabicyclo(3 .2.1 )oct-8-yl ]-N-[ (2-meth ylphen yl )methyl ]pyridine-3-carboxamide. 

Prepared according to the method of example l by using 2-methylbenzylamine in step 

5, then omission of steps 6 and 7. MS (EI) for C30H34N403: 499 (MH+). 

5 (00295) l(AY): N-[(3-chlorophenyl)methyl]-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 3-

chlorobenzylamine in step 5, then omission of steps 6 and 7. MS (El) for 

C29H31ClN403: 520 (MH+). 

10 [00296) 1 (AZ): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabi cyclo [3 .2.1 ]oct-8-yl )-N-( tetrahydrofuran-2-ylmethyl )pyridine-3-carboxamide. 

Prepared according to the method of example 1 by using tetrahydrofurfurylamine in 

step 5, then omission of steps 6 and 7. MS (El) for C21H34N404: 479 (MH+). 

[ 00297) 1 (BA): 6-[ 3-endo-( { [2-methyl-3-( methyl ox y)phenyl )carbonyl} amino)-

15 8-azabicyclo[3 .2.1 ]oct-8-yl]-N-[3-(2-oxopyrrolidin- l-yl)propyl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 3-(2-

oxopyrrolidin- l-yl)propylamine in step 5, then omission of steps 6 and 7. MS (El) for 

C29H31Ns04: 520 (MH+). 

[00298] 1 (BB): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl }amino)-

20 8-azabicyclo[3.2.1]oct-8-yl]-N-[2-(1-methylpyrrolidin-2-yl)ethyl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 2-( 1-

methylpyrrolidin-2-yl)ethylamine in step 5, then omission of steps 6 and 7. MS (EI) 

for C29H39Ns03: 506 (MH+). 

[00299) 1 (BC): 6-(3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl} amino)-

25 8-azabicyclo[3.2.1 ]oct-8-yl]-N-(2-piperidin-1-ylethyl)pyridine-3-carboxamide. 

Prepared according to the method of example 1 by using 2-(piperidin-1-yl)ethylamine 

in step 5, then omission of steps 6 and 7. MS (EI) for C29H39Ns03: 506 (MH+). 

[00300] 1 (BO): 6-[3-endo-( { [2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabicyclo[3 .2.1 ]oct-8-yl]-N-{[2-(rnethyloxy)phenyl]methyl }pyridine-3-

30 carboxarnide. Prepared according to the method of example 1 by using 2-

methoxybenzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C30H34N404: 515 (MH+). 
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(00301] l(BE): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino)-

8-azabicyclo[3 .2.1 ]oct-8-yl]-N-{[3-(methyloxy)phenyl]methyl }pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 3-

methoxybenzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

5 C30H34N404: 515 (MH+). 

(00302] l(BF): N-[(2-fluorophenyl)methyl]-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2 .1 )oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 2-

fluorobenzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

10 C29H31fN403: 503 (MH+). 

(00303) l(BG): N-[(4-fluorophenyl)rnethyl]-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 4-

fluorobenzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

15 C29H31FN4Q3: 503 (MH+). 

(00304] l(BH): N-[( l R,2R,4S)-bicyclo[2.2.1 ]hept-2-yl]-6-[3-endo-( {[2-methyl-

3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 2-amino-

(1 R,2R,4S}-bicyclo[2.2.1 ]heptane in step 5, then omission of steps 6 and 7. MS (EI) 

20 for C29H30N403: 489 (MH+). 

(00305] !(BI): N-(3,3-dimethylbutyl)-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl)carbonyl} amino )-8-azabicyclo[3 .2. l )oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 3,3-

dirnethylbutylamine in step 5, then omission of steps 6 and 7. MS (El} for 

25 C2sH3sN403: 479 (MH+). 

(00306) l(BJ): N-{[2,3-bis(rnethyloxy)phenyl]methyl}-6-[3-endo-( { [2-methyl-

3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxarnide. Prepared according to the method of example 1 by using 2,3-

dimethoxybenzylarnine in step 5, then omission of steps 6 and 7. MS (EI) for 

30 C31H30N40s: 545 (MH+). 

[00307) l(BK): N-{[2-(ethyloxy)phenyl]methyl}-6-[3-endo-( {[2-methyl-3-

(rnethyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 2-
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ethoxybenzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C31 H36N404: 529 (MH+). 

[00308) 1 (BL): 6-[3-endo-( {[2-methyl-3-(rnethyloxy)phenyl]carbonyl }amino)-

8-azabicyclo[3 .2.1]oct-8-yl]-N-[1-(phenylmethyl)piperidin-4-yl]pyridine-3-

5 carboxamide. Prepared according to the method of example 1 by using 1-benzyl-4-

aminopiperidine in step 5, then omission of steps 6 and 7. MS (EI) for C34H41 N50 3: 

463 (MH+). 

[00309] 1 (BM): ethyl 4-[( { 6-[3-endo-( {[2-rnethyl-3-

(rnethyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3.2.1 ]oct-8-yl]pyridin-3-

10 yl }carbonyl)amino ]piperidine-1-carboxylate. Prepared according to the method of 

example l by using ethyl 4-aminopiperidine-1-carboxylate in step 5, then omission of 

steps 6 and 7. MS (EI) for C30H39NsOs: 550 (MH+). 

[00310} 1 (BN): 6-[3-endo-( {[2-rnethyl-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabicyclo[3 .2.1 ]oct-8-yl]-N-(2-thienylmethyl)pyridine-3-carboxamide. Prepared 

15 according to the method of example 1 by using 2-aminomethylthiophene in step 5, 

then omission of steps 6 and 7. MS (EI) for C21H30N403S: 491 (MH+). 

[00311] l(BO): N-cyclobutyl-6-[3-endo-( {[2-methyl-3-

( methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 

20 cyclobutylamine in step 5, then omission of steps 6 and 7. MS (EI) for C26H32N40 3 : 

449 (MH+). 

[00312] 1 (BP): N-[3-( ethyloxy)propyl]-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3 .2. l ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 3-

25 ( ethyloxy)propylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C21H36N404: 481 (MH+). 

[00313} l(BQ): N-[3-(dimethylamino)propyl)-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 3-

30 (dimethylamino)propylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C21H37Ns03: 480 (MH+). 

[ 00314] 1 (BR): 6-[3-endo-( { [2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabicyclo[3 .2.1]oct-8-yl]-N-{[4-(trifluorornethyl)phenyl]methyl }pyridine-3-
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carboxamide. Prepared according to the method of example 1 by using 4-

trifluoromethylbenzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C30H31f3N403: 553 (MH). 

(00315] l(BS): N-[(2,4-difluorophenyl)methyl]-6-[3-endo-( {[2-methyl-3-

5 (methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 2,4-

difluorobenzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C29H30F2N403: 521 (MH+). 

[00316] 1 (BT): N-[(2,5-difluorophenyl)methyl]-6-[3-endo-( {[2-methyl-3-

10 (methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3.2. l ]oct-8-yl)pyridine-3-

carboxarnide. Prepared according to the method of example 1 by using 2,5-

difluorobenzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C29H30F2N403: 521 (MH+). 

(00317] 1 (BU): N-[(2,6-difluorophenyl)methyl]-6-[3-endo-( {[2-methyl-3-

15 (methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxarnide. Prepared according to the method of example 1 by using 2,6-

di fluorobenzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C29H30F2N403: 521 (MH+). 

[00318] l(BV): N-[(3,4-difluorophenyl)methyl]-6-(3-endo-( {[2-methyl-3-

20 (methyloxy)phenyl)carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxarnide. Prepared according to the method of example I by using 3 ,4-

difluorobenzylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C29H3of 2N403: 521 (MH+). 

(00319] 1 (BW): N-[3-( 1 H-imidazol-l-yl)propyl)-6-[3-endo-( { [2-methyl-3-

25 (methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3.2. l ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 3-( 1 H­

imidazol-1-yl)propylamine in step 5, then omission of steps 6 and 7. MS (EI) for 

C2sH34N603: 503 (MH+). 

{00320] 1 (BX): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

30 8-azabicyclo[3.2. l]oct-8-yl]-N-(2-methylphenyl)pyridine-3-carboxamide. Prepared 

according to the method of example 1 by using 2-methylaniline in step 5, then 

omission of steps 6 and 7. 1H NMR (400 MHz, d6-DMSO): 9.61 (s, iH), 8.75 (s, 

IH), 8.25 (s,lH), 8.05 (dd, lH), 7.32 (d, lH), 7.21 (m, 3H), 7.02 (d, lH), 6.86 (d, lH), 
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6.81 (d, 1 H), 4.58 (s, 2H), 3.87 (s, I H), 3.81 (s, 3H), 3.32 (s, 1 H), 2.23 (s, 3H), 2.21 

(m, lH), 2.14 (s, 3H), 2.10 (m, lH), 1.99 (m, 2H), I.86 {d, 2H). MS (El) for 

C29H32N403: 485.6 (MH+). 

[00321} l(BY): N-(3,5-dimethylphenyl)-6-(3-endo-( {[2-methyl-3-

5 (methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3.2. l ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 3 ,5-

dimethylaniline in step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, d6-

DMSO): 9.83 (s,lH), 8.72 (s,lH), 8.25 (s, lH), 8.04 (dd, IH), 7.38 (s, lH), 7.24 (t, 

lH), 7.02 (d, lH), 6.87 (d, lH), 6.80 (d, IH), 6.72 (s, lH), 4.59 (s, br, IH), 3.86 (m, 

10 lH), 3.81(s,3H), 2.26 (s, 6H), 2.21(m,2H), 2.15 (s, 3H), 2.10 (m, 2H), 1.99 (m, 

2H), 1.86 (d, 2H). MS (EI) for C30H34N4Q3: 499.4 (MH+). 

[00322] 1 (BZ): N-l ,3-benzodioxol-5-yl-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3 .2.1 ]oct-8-yl)pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 

15 benzo[d][l,3]dioxol-5-amine in step 5, then omission of steps 6 and 7. 1H NMR (400 

MHz, d6-DMSO): 9.90 (s, lH), 8.70 (s, lH), 8.25 (s, lH), 8.02 (dd, lH), 7.42 (,s, 

IH), 7.24 (t, lH), 7.14 (dd, lH), 7.02 (d, lH), 6.88 (t,2H), 6.80 (d, lH), 6.00 (s, 2H), 

4.59 (s, br, 2H), 3.87 (m, lH), 3.81 (s, 3H), 2.21 (m, 2H), 2.14 (s, 3H), 2.11(m,2H), 

1.99 (m, 2H), 1.87 (d, 2H). MS (EI) for C29H30N40s: 515.5 (MH+). 

20 [00323] l{CA): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino)-

8-azabicyclo[3 .2.1]oct-8-yl]-N-(4-methylphenyl)pyridine-3-carboxarnide. Prepared 

according to the method of example l by using 4-methylaniline in step 5, then 

omission of steps 6 and 7. 1H NMR (400 MHz, d6-DMSO): 9.90 (s, lH), 8.72 (s, lh), 

8.25 (s, IH), 8.04 (dd, 1H), 7.63 (m, 2H), 7.23 (t, IH), 7.13 (d, 2H), 7.02 (d, 1H), 6.86 

25 (d, lH), 6.80 (d, lH), 4.58 (s, 2H), 3.87 (m, lH), 3.81(s,3H), 2.27 (m, SH), 2.12 (m, 

SH), 1.99 (m, 2H), 1.87 (d, 2H). MS (EI) for C29H32N403: 485.8 (MH+). 

(00324] 1 (CB): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl} amino)-

8-azabicyclo[3.2. I ]oct-8-yl]-N-[(3-methylphenyl)methyl]pyridine-3-carboxamide. 

Prepared according to the method of example 1 by using 3-methylaniline in step 5, 

30 then omission of steps 6 and 7. MS (EI) for C3oH34N403: 499 (MH+). 

[00325] l (CC): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabicyclo[ 3 .2.1 )oct-8-yl]-N-[2-( methyloxy )phenyl]pyridine-3-carboxamide. 

Prepared according to the method of example 1 by using 2-methoxyaniline in step 5, 
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then omission of steps 6 and 7. 1H NMR (400 MHz, d6-DMSO): 9.22 (s,lH), 8.72 (s, 

lH), 8.25 (s, lH), 8.03 (dd, lH), 7.75 (dd, lH), 7.23 (t, lH), 7.15 (t, lH), 7.08 (d, 1H), 

7.02 (d, lH), 6.95 (t, lH), 6.87 (d, lH), 6.80 (d, lH), 4.57 (s, br, 2H), 3.83 (m, 4H), 

3.81 (s, 3H), 2.17 (m, 2H), 2.15 (m, 3H), 2.11 (m, IH), 1.99 (m, 2H), 1.87 (m, 3H). 

5 MS (EI) for C29H32N404: 501 (MH+). 

[00326] 1 (CD): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabicyclo[3 .2.1 )oct-8-yl]-N-[3-(methylox y)phenyl]pyridine-3-carboxamide. 

Prepared according to the method of example 1 by using 3-methoxyaniline in step 5, 

then omission of steps 6 and 7. 1H NMR (400 MHz, d6-DMSO): 9.93 (s, lH), 8.70 

10 (s, lH), 8.23 (s, lH), 8.03 (dd, lH), 7.44 (s, lH), 7.31(s,1H), 7.21(m,2H), 7.00 (d, 

lH), 6.85 (d, lH), 6.79 (d, lH), 6.64 (dd, IH), 4.57 (s, br, 2H), 3.85 (m, lH), 3.79 (s, 

3H), 3.72 (s, 3H), 2.20 (m, 2H), 2.13 (s, 3H), 2.08 (m, 2H), 1.98 (m, 2H), 1.85 (d, 

2H). MS (EI) for C29H32N404: 501 (MH+). 

(00327] l(CE): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl} amino)-

15 8-azabicyclo[3 .2.1)oct-8-yl]-N-[4-(methyloxy)phenyl]pyridine-3-carboxamide. 

Prepared according to the method of example 1 by using 4-methoxyaniline in step 5, 

then omission of steps 6 and 7. 1H NMR (400 MHz, d6-DMSO): 9.87 (s, IH), 8.71 

(s, lH), 8.05 (dd, lH), 7.63 (m, 2H), 7.23 (t, lH), 7.02 (d, lH), 6.89 (m, 3H), 6.80 (d, 

lH), 4.58 (s, br, 2H), 3.86 (m, lH), 3.81 (s, 3H), 3.74 (s, 3H), 2.24 (m, 2H), 2.11 (m, 

20 SH), 1.99 (m, 2H), 1.86 (d, 2H). MS (EI) for C29H32N404: 501 (MH+). 

[00328] 1 (CF): N-(3-chlorophenyl)-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 3-

chloroaniline in step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, d6-

25 DMSO): 10.14 (s, lH), 8.73 (s, lH), 8.25 (s, IH), 8.05 (dd, IH), 7.95 (s, IH), 7.67 (d, 

lH), 7.37 (t, IH), 7.24 (t, lH), 7.13 (d, lH), 7.02 (IH), 6.85 (m, 2H), 4.60 (s, br, 2H), 

3.86 (m, lH), 3.81(s,3H), 2.22 (m, 2H), 2.15 (s, 3H), 2.11(m,2H), 1.99 (m, 2H), 

1.87 (d, 2H). MS (EI) for C2sH29ClN403: 506 (MH+). 

(003291 l(CG): N-( 4-fluorophenyl)-6-[3-endo-( {[2-methyl-3-

30 (methyloxy)phenyl)carbonyl} amino )-8-azabicyclo[3 .2.1 )oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 4-

fluoroaniline in step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, d6-

DMSO): 10.04 (s, IH), 8.72 (s, lH), 8.25 (s, lH), 8.05 (dd, IH), 7.75 (m, 2H), 7.18 
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(m, 3H), 7.02 (d, lH), 6.83 (m, 2H), 4.59 (s, br, 2H), 3.83 (m lH), 3.80 (s, 3H), 2.21 

(m, 2H), 2.14 (m, SH), 1.99 (m, 2H), 1.87 (d, 2H). MS (El) for C2sH29FN403: 489 

(MH\ 

(00330] I (CH): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

5 8-azabicyclo[3.2. l ]oct-8-yl]-N-[ 1-(6-piperazin-l-ylpyridin-3-yl)ethyl]pyridine-3-

carboxamide. 1H NMR (400 MHz, d6-DMSO): 9.76 (hrs, 2H), 9.46 (d, l H), 8.60 (s, 

lH), 8.42 (d, lH), 8.36 (s, IH), 8.18 (d, lH), 8.08 (s, lH), 7.44-7.38 (m, 2H), 7.24 (tr, 

lH), 7.03 (d, lH), 6.88 (d, lH), 5.20-5.10 (hr m, lH), 4.01{hr,4H), 3.92 (br, 2H), 

3.81 {s, 2H), 3.58 (s, 3H), 3.24 {hr, 4H), 2.35-2.28 (hr m, 2H), 2.20-2.00 (br m, 6H), 

10 2.15 (s, 3H), 1.52 (d, 3H). Prepared according to the method of example 1 by using 

tert-butyl 4-(5-( l-aminoethyl)pyridin-2-yl)piperazine-l-carboxylate in step 5 

(synthesized according to reagent preparation 7), then omission of step 6. 

[00331] I (CI): N-[ 1-( 4-bromo-2-fluorophenyl)ethyl]-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

15 carboxamide. Prepared according to the method of example 1 by using 1-( 4-bromo-2-

fluorophenyl)ethanarnine (synthesized according to reagent preparation 8) in step 5, 

then omission of steps 6 and 7. 1HNMR (400MHz, CDCh ): 8.59 (d, 1 H), 7.88 (dd, 

IH), 7.24-7.19 (m, 4H), 6.92 (dd, lH), 6.52 (d, IH), 6.41 (d, JH), 6.20 (d, lH), 5.38 

(m, 1 H), 4.61 (hr, 2H), 4.25 (q, l H), 3.86 (s, 3H), 2.36-2.31 (m, 2H), 2.29 (s, 3H), 

20 2.21, (m, 2H), 2.01 (m, 2H), 1.84 (d, 2H), 1.64 (hr, lH), 1.57 (d, 3H); MS (EI) for 

C30H32BrFN403: 696 (MH+). 

(00332] 1 (CJ): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-

azabicyclo[3 .2.1 ]oct-8-yl ]-N- {[ 4-(1-methylpiperidin-4-yl)phenyl)methyl} pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 4-( 1-

25 methylpiperidin-4-yl)benzylamine (synthesized according to reagent preparation 2) in 

step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, d6-DMSO): 8.81 (dd, 

lH), 8.63 (d, 1H), 8.22 (d, lH), 7.96 (dd, IH), 7.21 (m, 3H), 7.01 (d, 2H), 6.86 (d, 

lH), 6.74 (d, lH), 4.61 (m, 4H), 4.23 (d, lH), 3.83 (s, 3H), 3.47 (q, 2H), 3.08 (d, 2H), 

2.51 (m, 1 H), 2.42 (m, 8H), 2.19 (m, 4H), 1.99 ( d, 2H), 1.92-1.80 (hr m, 6H), 1.21 (m, 

30 4H). MS (EI) forC3sH43Ns03: 582 (MH+). 

[00333] 1 (CK): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl }amino)-

8-azabicyclo[3 .2. l ]oct-8-yl]-N-[ (3 R)-pyrrolidin-3-yl]pyridine-3-carboxamide. 

Prepared according to the method of example 1 by using 1, 1-dimethylethyl (3R)-
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pyrrolidin-3-ylcarbamate in step 5, then omission of step 7. 1H NMR (400 MHz, d6-

DMSO): 9.48 (s, lH), 9.36 (s, IH), 9.09 (s, IH), 8.60 (s, lH), 8.33-8.38 (m, 2H), 7.29 

(d, lH), 7.24 (t, 1H), 7.03 (d, lH), 6.88 (d, lH), 4.86 (br s, 2H), 4.52-4.57 (m, 2H), 

3.91(s,1H), 3.81(s,3H), 3.34-3.42 (m, 2H), 3.19-3.29 (m, 2H), 2.30 (d, 2H), 2.16-

5 2.23 (m, 2H), 2.15 (s, 3H), 1.98-2.06 (m, 4H). MS (EI) for C26H33Ns03: 464 (MH+). 

(00334] l(CL): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino)-

8-azabicyclo[3 .2.1 ]oct-8-yl ]-N-piperidin-3-ylpyridine-3-carboxamide. Prepared 

according to the method of example 1 by using 1, 1-dimethylethyl-3-aminopiperidine­

l-carboxylate in step 5, then omission of step 7. 1H NMR (400 MHz, d6-DMSO): 

10 9.43 (s, lH), 9.17 (s, lH), 8.98 (s, lH), 8.78 (s, lH), 8.61 (d, lH), 8.39 (d, 1H), 8.34 

(d, lHO, 7.31 (s, IH), 7.24 (t, 2H), 7.03 (d, lH), 6.88 (d, lH), 4.88 (br s, 2H), 4.19-

4.27 (m, lH), 3.88-3.93 (s, lH), 3.81 (s, 1H), 3.27 (d, lH), 3.12 (d, lH), 2.87-2.96 (m, 

2H), 2.30 (d, 2H), 2.15 (s, 4H), 1.98-2.06 (m, 3H), 1.87-1.92 (m, 2H), 1.61-1.76 (m, 

2H). MS (EI) for C21H3sNs03: 478 (MH+). 

15 [00335] 1 (CM): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabicyclo[3 .2.1 ]oct-8-yl]-N-piperidin-4-ylpyridine-3-carboxamide. Prepared 

according to the method of example 1 by using 1, 1-dimethylethyl-4-aminopiperidine-

1-carboxylate in step 5, then omission of step 7. 1H NMR (400 MHz, d6-DMSO): 

9.02 (s, 2H), 8.82 (s, lH), 8.55 (s, lH), 8.35 (s, 2H), 7.30 (s, 1H), 7.24 (t, 1 H), 7.03 

20 (d, lH), 6.88 (d, lH), 4.89 (br s, lH), 4.04-4.09 (m, lH), 3.91 (s, IH), 3.81 (s, 3H), 

3.65-3.74 (m, lH), 3.47-3.52 (m, lH), 3.31(d,2H), 3.00 (s, 2H), 2.30 (d, 2H), 2.15 {s, 

4H), 1.94-2.10 (m, SH), 1.80 (q, 2H). MS (EI) for C27H3sNs03: 478 (MH+). 

(00336] l(CN): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino)-

8-azabicyclo[3 .2.1 ]oct-8-yl ]-N-(pyrrolidin-3-ylmethyl)pyridine-3-carboxamide. 

25 Prepared according to the method of example 1 by using 1, 1-dimethylethyl-3-

(aminomethyl)pyrrolidine-1-carboxylate in step 5, then omission of step 7. 1H NMR 

(400 MHz, d6-DMSO): 9.31 (t, 2H), 9.14 (t, lH), 8.77 (br s, lH), 8.54 (d, lH), 8.35-

8.40 (m, 2H), 7.96 (s, lH), 7.38 (d, lH), 7.24 (t, lH), 7.03 (d, lH), 6.88 (s, lH), 3.92 

(s, lH), 3.81(s,2H), 3.65-3.74 (m, 2H), 3.45-3.52 (m, 2H), 3.32-3.37 (m, 2H), 3.18-

30 3.28 (m, 2H), 3.07-3.13 (m, lH), 2.89 (s, 4H), 2.73 (s, 3H), 2.31(d,2H), 2.15 (s, 4H), 

1.98-2.05 (m, 4HO, 1.63-1.70 (m, lH). MS (El) for C27H35N50 3: 478 (MH+). 

(00337] l(CO): N-cyclohexyl-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-
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carboxamide. Prepared according to the method of example I by using 

cyclohexylamine in step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, d6-

DMSO): 8.59 (d, lH), 8.21 (d, IH), 7.94 (d, I H), 7.92 (d, lH), 7.23 (t, lH), 7.02 (d, 

lH), 6.86 (d, IH), 6.73 (d, IH), 4.54 (s, 2H), 3.80 (s, 4H), 3.73 (s, lH), 3.34 (s, 3H), 

5 2.19 (d, 2HO, 2.14 (s, 2H), 2.06-2.12 (m, 2H), 1.96-1.99 (m, 2H), 1.72-1.85 (m, SH), 

1.60 (d, lH), 1.29 (t, 3H), 1.01-1.19 (m, lH). MS (EI) for C28H36N403: 477 (MH+). 

[00338} l(CP): N-methyl-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using methylamine 

10 in step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, d6-DMSO): 8.47 (d, 

lH), 8.41 (d, IH), 8.28 (d, IH), 8.10 (d, lH), 7.23 (t, lH), 7.08 (d, lH), 7.03 (d, lH), 

6.87 (d, IH), 4.64 (s, 2H), 3.86-3.92 (m, lH), 3.81 (s, 3H), 2.78 (d, 2H), 2.23-2.28 (m, 

2H), 2.11-2.16 (m, 5HO, 1.99-2.02 (m, 2H), 1.97 (s, lH), 1.93 (s, lH). MS (EI) for 

C23H2sN403: 409 (MH+). 

15 [00339) l (CQ): N-ethyl-6-[3-endo-( {[2-methyl-3-

( methylox y )phenyl] carbonyl} amino )-8-azabi cyclo[ 3 .2. 1 ]oct-8-yl ]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using ethylamine in 

step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, d6-DMSO): 8.59 (d, lH), 

8.21 (t, 2H), 7.92 (dd, lH), 7.23 (t, lH), 7.01 (d, lH), 6.86 (d, lH), 6.74 (d, lH), 4.54 

20 (s, 2H), 3.82 (s, 1 H), 3.80 (s, 3H), 3.34 (s, 3H), 3.22-3.29 (m, 2H), 2.17-2.22 (m, 1 H), 

2.14 (s, 3H), 2.07-2.12 (m, 2H), 1.96-1.99 (m, 2H), 1.86 (s, lH), 1.82 (s, lH), 1.10 (t, 

3H). MS (EI) for C24H30N403: 423 (MH+). 

[00340] 1 (CR): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl} amino)-

8-azabicyclo[3 .2.1 ]oct-8-yl]-N-[(l R)-1-phenylethyl]pyridine-3-carboxamide. 

25 Prepared according to the method of example 1 by using ( 1 R)-1-phenylethanamine in 

step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, d6-DMSO): 8.72 (d, lH), 

8.57 (d, IH), 8.27 (d, lH), 8.14 (d, IH), 7.31-7.39 (m, 4H), 7.20-7.25 (rn, 2H), 7.00-

7.04 (m, 2H), 6.87 (d, lH), 5.12-5.19 (m, lH), 4.63 (s, 2H), 3.85-3.90 (m, lH), 3.81 

(s, 3H), 2.24 (d, 2H), 2.14 (s, 4H), 2.11 (s, lH), 2.00-2.03 (m, 2H), 1.94 (s, lH), 1.91 

30 (s, lH), 1.47 (d, 3H). MS (EI) for C30H34N403: 499 (MH+). 

[00341} 1 (CS): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-

azabicyclo[3.2. l ]oct-8-yl]-N-[(1 S)-1-phenylethyl]pyridine-3-carboxarnide. Prepared 

according to the method of example 1 by using (1 S)-1-phenylethanamine in step 5, 
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then omission of steps 6 and 7. 1H NMR (400 MHz, d6-DMSO): 8.74 (d, lH), 8.55 

(d, lH), 8.28 (d, IH), 8.16 (d, IH), 7.31-7.38 (m, 4H), 7.21-7.25 (m, 2H), 7.02-7.05 

(m, 2H), 6.87 (d, lH), 5.12-5.19 (m, lH), 4.63 (s, 2H), 3.84-3.91 (m, lH), 3.81 (s, 

3H), 2.25 (d, 2H), 2.14 (s, 4H), 2.11 (s, 1 H), 2.00-2.03 (m, 2H), 1.96 (s, 1 H), 1.92 (s, 

5 l H), 1.47 (d, 3H). MS (EI) for C30H34N403: 499 (MH+). 

[00342] 1 (CT): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl }amino)-

8-azabicyclo[3 .2.1)oct-8-yl]-N-[(1 S)- l-phenylpropyl)pyridine-3-carboxarnide. 

Prepared according to the method of example 1 by using (1 R)-1-phenylpropan-1-

amine in step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, d6-DMSO): 8.61 

10 (d, lH), 8.57 (s, lH), 8.26 (d, lH), 8.11 (d, IH), 7.38 (d, 2H), 7.32 (t, 2H), 7.20-7.25 

(m, 2H), 7.02 (d, lH), 6.96 (s, lH), 6.87 (d, lH), 4.86-4.92 (m, lH), 4.61(s,2H), 3.86 

(s, l H), 3.81 (s, 3H), 2.24 (d, 2H), 2.14 (s, 4H), 2.10 (s, 1 H), 1.97-2.02 (m, 2H), 1. 93 

(s, lH), 1.89 (s, lH), 1.75-1.86 (m, 2H), 0.90 (t, 3H). MS (EI) forC 31H36N403: 513 

(MH+). 

15 (00343] 1 (CU): N-[(1S)-1-(4-chlorophenyl)ethyl]-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl)carbonyl }amino )-8-azabicyclo[3 .2.1 )oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using ( 1R)-1-(4-

chlorophenyl)ethanamine in step 5, then omission of steps 6 and 7. 1H NMR (400 

MHz, d6-DMSO): 8.71 (d, lH), 8.57 (d, IH), 8.25 (d, IH), 8.10 (d, lH), 7.39 (s, 4H), 

20 7.23 (t, lH), 7.02 (d, lH), 6.97 (d, lH), 6.87 (d, lH), 5.09-5.17 (m, lH), 4.62 (s, 2H), 

3.85-3.90 (m, 1 H), 3.81 (s, 3H), 2.22-2.27 (rn, 2H), 2.14 (s, 2H), 2.08-2.12 (m, 2H), 

2.00-2.02 (m, 2H), 1.94 (s, 1 H), 1.90 (s, 1 H), 1.46 (d, 3H). MS (EI) for 

C30H33ClN403: 533 (MH+). 

[00344} l (CV): N-[( 1 S)-2-amino-1-methyl-2-oxoethyl)-6-[3-endo-( {[2-methyl-

25 3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example I by using L­

alaninamide hydrochloride in step 5, then omission of steps 6 and 7. 1 H NMR ( 400 

MHz, d6-DMSO): 8.56 (d, lH), 8.44 (d, lH), 8.28 (d, IH), 8.16 (d, 1H), 7.40 (s, lH), 

7.23 (t, IH), 7.04-7.07 (m, IH), 7.01 (d, lH), 6.87 (d, lH), 4.65 (s, 2H), 4.37-4.44 (m, 

30 lH), 3.87-3.91 (m, lH), 3.81 (s, 3H), 2.89 (s, lH), 2.73 (s, lH), 2.24-2.29 (m, 2H), 

2.15 (s, 4H), 2.09-2.13 (m, 1 H), 2.01-2.04 (m, 2H), 1.96 (s, 1 H), 1.93 (s, I H), 1.32 (d, 

3H). MS (EI) for C2sH31Ns04: 466 (MH+). 
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100345) l(CW): N-hydroxy-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 

hydroxylamine hydrochloride in step 5, then omission of steps 6 and 7. 1 H NMR ( 400 

5 MHz, d6-DMSO): 10.18 (s, lH), 8.60 (d, IH), 8.23 (d, lH), 7.92 (dd, lH), 7.23 (t, 

lH), 7.02 (d, lH), 6.86 (d, lH), 6.76 (d, lH), 4.56 (hrs, 2H), 3.85 (s, IH), 3.80 (s, 

3H), 3.34 (s, 6H), 2.20 (d, lH), 2.14 (s, lH), 2.07-2.11 (rn, lH), 1.98 (s, 2H), 1.84-

1.87 (rn, 2H). MS (El) for C22H26N404: 410 (MH+). 

(00346] l(CX): N-{8-[5-(hydrazinocarbonyl)pyridin-2-yl]-8-

10 azabicyclo[3 .2.1 ]oct-3-endo-yl }-2-methyl-3-(methyloxy)benzamide. Prepared 

according to the method of example 1 by using hydrazine hydrochloride in step 5, 

then omission of steps 6 and 7. 1H NMR ( 400 MHz, d6-DMSO): 11.11 (br s, 1 H), 

8.42 (d, lH), 8.26 (d, lH), 7.95 (d, lH), 7.23 (t, lH), 7.02 (d, lH), 6.96 (d, lH), 6.87 

(d, lH), 4.60 (s, 2H), 3.87 (s, IH), 3.81 (s, 3H), 2.21-2.26 (m, 2H), 2.14 (s, 3H), 2.07-

15 2.12 (m, lH), 1.98-2.00 (m, 2H), 1.93 (s, lH), 1.89 (s, IH). MS (EI) for 

C22H21Ns03: 411 (MH+). 

[00347) l(CY): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino)-

8-azabicyclo[3 .2.1 ]oct-8-yl]-N-( l -methylpiperidin-4-yl )pyridine-3-carboxamide. 

Prepared according to the method of example 1 by using l -methylpiperidin-4-amine 

20 in step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, d6-DMSO): 10.47 (hr 

s, lH), 8.71 (d, lH), 8.54 (d, lH), 8.32 (d, lH), 8.25 (d, lH), 7.20-7.26 (m, 2H), 1.03 

(d, lH), 6.88 (d, lH), 4.81 (hrs, 2H), 3.86-3.94 (m, lH), 3.81(s,3H), 3.43 (d, 2H), 

3.30-3.36 (m, lH), 2.98-3.11(m,3H), 2.76 (t, lH), 2.71-2.74 (m, 3H), 2.28 (d, 2H), 

2.15 (s, 4H), 1.84-2.05 (m, 6H). MS (EI) for C2sH37N50 3: 492 (MH+). 

25 [00348) l(CZ): N-(l-methylethyl)-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using propan-2-

amine in step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, d6-DMSO): 8.59 

(d, lH), 8.22 (d, lH), 7.95 (t, lH), 7.93 (d, lH), 7.23 (t, lH), 7.02 (d, lH), 6.86 (d, 

30 lH), 6.73 (d, lH), 4.54 (s, 2H), 4.05-4.10 (m, 1H), 3.84 (s, lH), 3.80 (s, 3H), 3.34 (s, 

4H), 2.17-2.22 (m, 2H), 2.14 (s, 2H), 2.06-2.12 (m, lH), 1.96-1.99 (m, 2H), 1.85 (s, 

IH), 1.82 (s, IH), 1.14 (d, 6H). MS (EI) for C2sH32N403: 437 (MH+). 

217 



[00349) 1 (DA): 2-[(1-ethylpropyl)arnino ]-N4-[8-(5-{[3R]-pyrrolidin-3-

ylarninocarbonyl }pyridine-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]benzene-1,4-

dicarboxarnide. Prepared according to the method of example 1 by using 4-

( aminocarbonyl)-3-( ( 1-ethylpropyl)amino ]benzoic acid (synthesized according to 

5 reagent preparation 39) in step 3 and 1, 1-dimethylethyl (3R)-3-aminopyrrolidine-l­

carboxylate in step 5, then omission of step 7. MS (EI) for C30H41 N70 3: 548.4 (MH+). 

(00350] l(DB): 2-[(1-ethylpropyl)amino ]-N4-{8-[5-( {[(3R)-1-(1-

methylethyl)pyrrolidin-3-yl]amino} carbonyl )pyridine-2-yl]-8-azabicyclo[3 .2.1 ]oct-3-

endo-yl} benzene-1,4-dicarboxamide. Prepared according to the method of example 1 

l 0 by using 4-(aminocarbonyl)-3-[(1-ethylpropyl)arnino ]benzoic acid in step 3 

(synthesized according to reagent preparation 39) and (3R)-1-(l­

methylethyl)pyrrolidine-3-amine hydrochloride (synthesized according to reagent 

preparation 9) in step 5, then omission of steps 6 and 7. MS (El) for C33 H47N70 3: 

590.4 (MH+). 

15 [00351} l(DC): 2-[(1-ethylpropyl)amino]-N4-{8-[5-( {[(3S)-1-(l-

methylethyl)pyrrolidin-3-yl ]amino} carbonyl )pyridine-2-yl ]-8-azabicyclo[3 .2.1 ]oct-3-

endo-yl} benzene-1,4-dicarboxamide. Prepared according to the method of example I 

by using 4-( aminocarbonyl)-3-[ (1-ethylpropyl)amino )benzoic acid (synthesized 

·according to reagent preparation 39) in step 3 and (3S)-1-(1-methylethyl)pyrrolidine-

20 3-arnine hydrochloride (synthesized according to reagent preparation 9) in step 5, then 

omission of steps 6 and 7. MS (El) for C33H41N103: 590.4 (MH+). 

[00352) l (DD): 2-[(l-ethylpropyl)amino J-N4-{8-[5-( {[(3R)-l-ethylpyrrolidin-3-

yl]arnino }carbonyl)pyridine-2-yl]-8-azabicyclo[3.2. l ]oct-3-endo-yl }benzene-1,4-

dicarboxarnide. Prepared according to the method of example 1 by using 4-

25 (aminocarbonyl)-3-[(1-ethylpropyl)amino ]benzoic acid (synthesized according to 

reagent preparation 39) in step 3 and (3R)-l-ethylpyrrolidine-3-arnine (synthesized 

according to reagent preparation 9) in step 5, then omission of steps 6 and 7. MS (EI) 

for C33H41N103: 590.4 (MH+). 

100353] I (DE): 2-[(1-ethylpropyl)amino ]-2-methyl-N4- { 8-[ 5-( {[ (3R)-1-( 1-

30 methylethyl)pyrrolidin-3-yl)amino }carbonyl)pyridine-2-yl]-8-azabicyclo[3.2.1 )oct-3-

endo-yl }benzene-1,4-dicarboxarnide. Prepared according to the method of example I 

by using 4-(aminocarbonyl)-5-[(1-ethylpropyl)amino]-2-methyl benzoic acid 

(synthesized according to reagent preparation 42) in step 3 and (3R)-l-(l-
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methylethyl)pyrrolidine-3-amine hydrochloride (synthesized according to reagent 

preparation 9) in step 5, then omission of steps 6 and 7. MS (EI) for C34H49N70 3: 

604.4 (MH\ 

(00354] l (OF): 2-[(l-ethylpropyl)amino ]-N4-{ 8-(5- {[(3S)-pyrrolidin-3-

5 ylarnino }carbonyl }pyridine-2-yl)-8-azabicyclo[3.2. l ]oct-3-endo-yl} benzene-1,4-

dicarboxarnide. Prepared according to the method of example 1 by using 4-

( aminocarbonyl)-5-[ (1-ethylpropyl)arnino J-2-methyl benzoic acid in step 3 

(synthesized according to reagent preparation 42) and 1,1-dimethylethyl (3S)-3-

aminopiperidine-1-carboxylate in step 5, then omission of step 7. MS (EI) for 

10 C34H49N103: 562.2 (MH+). 

[00355] 1 (DG): 5-[(l-ethylpropyl)amino ]-2-methyl-N4-{8-(5-( {[(3R)-l-(l-

methylethyl)piperidin-3-yl]amino} carbonyl)pyridine-2-yl)-8-azabicyclo[3 .2.1 ]oct-3-

endo-yl} benzene-1,4-dicarboxarnide. Prepared according to the method of example 1 

by using 4-(arninocarbonyl)-5-[(1-ethylpropyl)amino]-2-methyl benzoic acid 

15 (synthesized according to reagent preparation 42) in step 3 and (3R)-1-(l­

methylethyl)piperidine-3-arnine (synthesized according to reagent preparation 9) in 

step 5, then omission of steps 6 and 7. MS (EI) for C35Hs1N 70 3: 618.3 (MH+). 

(00356] I (DH): N-[( 4-{[2-(diethylamino )ethyl]oxy}phenyl)methyl]-6-[3-endo-

( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 )oct-8-

20 yl]pyridine-3-carboxamide. Prepared according to the method of example 1 by using 

2-{4-(aminornethyl)phenyl]oxy}-N,N-diethylethanarnine (synthesized according to 

reagent preparation 4) in step 5, then omission of steps 6 and 7. 1H-NMR(CD30D): 

8.50 (d, lH), 8.35(d, IH), 7.35(s, lH), 7.35-7.33 (m, IH), 7.32 (s, lH), 7.23(t, IH), 

7.02-6.98(m, 3H), 6.89(d, lH), 4.83(s, 2H), 4.5l(s, 2H), 4.33(t, 3H), 4.21-418(m, IH), 

25 3.85 (s, 3H), 3.6l(t, 2H), 3.38-3.36(m, 2H), 3.30-3.29(m, 4H), 2.IO(s, 3H), 2.03(s, 

2H), 2.00(s, 2H), l .36(t, 6H). MS (El) for C3sH45N504: 601 (MH). 

[00357] 1 (DI): N-[(3-{[2-( diethylamino )ethyl]oxy }phenyl)methyl]-6-[3-endo-

( { [2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 )oct-8-

yl)pyridine-3-carboxamide. Prepared according to the method of example I by using 

30 2- {3-(aminomethyl)phenyl]oxy }-N,N-diethylethanamine (synthesized according to 

reagent preparation 4) in step 5, then omission of steps 6 and 7. 1H-NMR (CD30D): 

8.50(s, 1 H), 8.49 (s, l H), 8.21 (dd, 1 H), 7.32 (t, l H), 7 .26(t, 1 H), 7 .16 (d, l H), 7.01-

6.94 (m, 3H), 6.93-6.90(m, 2H), 4.68(s, 2H), 4.55(s, 2H), 4.34(t, 2H), 4.06-
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4.05(m,1H}, 3.84(s, 3H), 3.59(t, 2H), 3.37-3.35(m, 2H), 3.35-2.33 (m, 4H), 2.31 (s, 

3H), 2.28(s, 2H), 2.21 (s, 2H), 1.38 (t, 6H). MS (EI) for C35~sNs04: 601 (MH+). 

[00358] 1 (DJ): N-(8-{ 5-[ ( {[ 4-( 4-methylpiperazin-1-yl)phenyl ]methyl} amino)-

carbonyl]pyridin-2-yl }-8-azabicyclo[3.2.1 )oct-3-endo-yl)benzene-1,4-dicarboxamide. 

5 Prepared according to the method of example I by using terephthalic acid monoamide 

in step 3 and 4-( 4-methylpiperazin-1-yl)benzylamine in step 5, then omission of steps 

6 and 7. 
1H-NMR (CD30D): 8.60(s, lH), 8.00-7.95(m, 3H), 7.83(d, 2H), 7.25(d, 2H), 6.95(d, 

2H), 6.75(s, lH), 4.62(s, 2H), 4.47(s, 2H), 4.00-4.0l(m, lH), 3.28- 3.21(m,4H), 

10 2.87-2.82 (m, 4), 2.51 (s, 3H), 2.3 l-2.16(m, 8H). MS (EI) for C33H39N70 3: 583(MH+). 

[00359] 1 (DK): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-

azabicyclo[3 .2. l )oct-8-yl]-N-[ 4-( 4-methylpiperazin-l-yl)phenyl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 4-( 4-

methylpiperazin-1-yl)aniline in step 5, then omission of steps 6 and 7. 1H-NMR 

15 (DMSO-~): 9.79(s, lH), 8.71(d, lH), 8.23(d, lH), 8.03(d, 1H), 7.58(d, 2H), 7.23(t, 

IH), 7.02(d, lH), 6.92-6.90(m, 2H), 6.80(d, 1H), 4.58(s, 2H), 3.82(s, 1H), 3.8l(s, 

3H), 3.09-2.98(m, 4H), 2.46-2.23 (m, 4H), 2.25(s, 3H), 2.20 (s, 2H), 2.15(s, 3H), 

2.11-l.98(m, 4H), l.86(d, 2H). MS (EI) for C33H40N603: 569 (MH+). 

[00360] 1 (DL): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

20 8-azabicyclo(3.2.1]oct-8-yl]-N-[4-( J-methylpiperidin-4-yl)phenyl]pyridine-3-

carboxamide. Prepared according to the method of example l by using 4-( 1-

methylpiperidin-4-yl)aniline in step 5, then omission of steps 6 and 7. 1H-NMR 

(CD30D): 8.59(s, lH), 8.45(d, lH), 8.35(dd, lH), 7.64(d, 2H), 7.28-7.23(m, 3H), 

7.02(d, lH), 6.9l(d, lH), 4.73(s, 2H), 3.85-3.82(m, lH), 3.62(s, 3H), 3.3 l(s, IH), 

25 3.30(s, lH), 3.15(t, 2H), 2.99(s, lH), 2.92(s, 3H), 2.85(s, 1H), 2.36-2.34(m, 4H), 

2.26(s, 3H), 2.15-2.09(m, 2H), 1.96-1.93(m, 2H). MS (EI) for C34H41N503: 569 

(MH+). 

[00361} 1 (DM): N-( 4-{[2-(dimethylamino )ethyl]oxy }phenyl)-6-[3-endo-( {[2-

methyl-3-(methyloxy)phenyl)carbonyl} amino )-8-azabicyclo[3.2. l ]oct-8-yl]pyridine-

30 3-carboxarnide. Prepared according to the method of example 1 by using 4-[2-

( diethylarnino )ethoxy]aniline in step 5, then omission of steps 6 and 7. 1H-NMR 

(CD30D): 8.57(d, IH), 8.46(d, lH), 8.34(d, 1H), 7.64(s, lH), 7.62(s, lH), 7.24(t, 2H), 

7.07-7.03(m, 3H), 6.9l(d, 2H), 4.73(s, 2H), 4.36(t, 2H), 4.04-4.02(m, lH), 3.85(s, 
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3H), 3.60(t,2H), 2.99(s, 6H), 2.35-2.33(m, 4H), 2.22(s, 3H), 2.13-2. I 2(m, 4H). MS 

(EI) for C32H39N504: 559 (MH+). 

(00362] 1 (DN): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabicyclo[3 .2.1 ]oct-8-yl]-N-[(1 S)-1-methylpropyl]pyridine-3-carboxamide. 

5 Prepared according to the method of example 1 by using (S)-(+)-2-butylamine in step 

5, then omission of steps 6 and 7. 

1H-NMR (DMSO-d6): 8.49(s, lH), 8.31(d, lH), 8.27-8.24(m, lH), 7.22(t, 2H), 7.04(d, 

lH), 6.88(d, IH), 4.72(s, 2H), 3.92-3.91(m, lH), 3.81(s, 3H), 2.27-2.15(m, 4H), 

2.06(s, 3H), 2.01-l.99(m, 4H), 1.52-147(m, 2H), 1.14(d, 2H), 0.88(t, 2H). MS (EI) 

I 0 for C26H34N403: 451 (MH+). 

(00363] 1 (DO): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl }amino)-

8-azabicyclo[3 .2.1 ]oct-8-yl]-N-[(3R)-l-methylpyrrolidin-3-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using (3R)-1-

methylpyrrolidin-3-arnine in step 5, then omission of steps 6 and 7. 1H-NMR 

15 (CD30D):8.51-8.50(rn, lH), 8.39(d, lH), 7.39(d, IH), 7.24(t, 1H), 7.03(d, IH), 

6.91(d, lH), 4.77(s, 2H), 4.70(s, IH), 4.11-4.07(m, lH), 3.92-3.90(rn,1HO, 

3.85(s,3H), 3.81-3.78(m,1H), 3.51-3.49(m, 2H), 3.21-3.19(m, lH), 3.04(s, 2H), 

2.98(s, 3H), 2.42-2.40(m, IH), 2.37-2.34(rn, 4H), 2.22(s, 3H), 2.19-2. l 5(m, 4H). MS 

(EI) for C21H3sNs03: 479 (MH+). 

20 (00364] 1 (DP): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabicyclo[3 .2. l ]oct-8-yl]-N-[(3S)-1-methylpyrrolidin-3-yl]pyridine-3-

carboxarnide. Prepared according to the method of example 1 by using (3S)-l­

rnethylpyrrolidin-3-amine in step 5, then omission of steps 6 and 7. 1H-NMR 

(CD30D): 8.47(s,IH), 8.38(d, lH), 7.39(d, lH), 7.25(t, lH), 7.03(d, lH), 6.9l(d, IH), 

25 4.75 (s, 2H), 4.65-4.60(m, lH), 4.11-4.0l(m, 2H), 3.84(s, 3H), 3.81-3.78(rn, IH), 

3.45-3.40(m, IH), 3.22-3.20(m, lH), 3.1 l(s, 2H), 2.28(s, 3H), 2.65-2.60(m, IH), 

2.44-2.40(m, 4H), 2.2l(s, 3H), 2.18-2.16(rn, 4H). MS (EI) forC21H3sNs03: 479 

(MH+). 

(00365} 1 (DQ): N-[(2-chloro-3,6-difluorophenyl)methyl]-6-[3-endo-( {[2-methyl-

30 3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared as the trifluoroacetate salt according to the method of 

example 1 by using 2-chloro-3,6-difluorobenzylamine in step 5, then omission of 

steps 6 and 7. 1H NMR (400 MHz, d6-DMSO): 8.71 (br s, IH), 8.51 (s, lH), 8.25 (d, 
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IH), 8.04 (d, lH), 7.50-7.42 (m, lH), 7.35-7.29 (m, 2H), 7.03-6.85 (m, 3H), 4.62-4.56 

(m, 4H), 3.89-3.83 (m, lH), 3.80 (s, 3H), 2.26-2.20 (m, 2H), 2.15-1.86 (m, 9H). MS 

(El) for C29H29ClF2N403: 556 (MH+). 

(00366) 1 (DR): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

5 8-azabicyclo[3.2.1 ]oct-8-yl]-N-{(l S)-1-[ 4-(4-methylpiperazin-l-

yl)phenyl]ethyl }pyridine-3-carboxamide. Prepared as the hydrochloride salt 

according to the method of example 1 by using ( 1S)-1-[4-( 4-methylpiperazine-1-

yl)phenyl]ethanamine dihydrochloride (synthesized according to reagent preparation 

3) in step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, d6-DMSO): 10.99 

10 (br s, IH), 9.11 (d, lH), 8.56 (s, lH), 8.38-8.33 (m, 2H), 7.38-7.22 (m, 4H), 7.04-6.87 

(m, 4H), 5.13-5.05 (m, lH), 3.94-3.89 (m, IH), 3.82-3.73 (m, SH), 3.49-3.43 (m, 2H), 

3.16-3.04 (m, 4H), 2.79 (d, 3H), 2.34-1.98 (m, 8H), 1.45 (d, 3H). MS (EI) for 

C3sH44N603: 597 (MH+). 

[00367) l(DS): N-{[4-fluoro-3-(methyloxy)phenyl)methyl}-6-(3-endo-( {[2-

15 methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-

3-carboxamide. Prepared as the trifluoroacetate salt according to the method of 

example 1 by using 4-fluoro-3-methoxybenzylamine (synthesized according to 

reagent preparation 6) in step S, then omission of steps 6 and 7. 1H NMR (400 MHz, 

d6-DMSO): 8.95 (br s, lH), 8.55 (s, IH), 8.27 (d, IH), 8.13 (d, lH), 7.25-7.11 (m, 

20 3H), 7.08-7.01 (m, 2H), 6.89-6.83 (m, 2H), 4.63 (br s, 2H), 4.44 (d, 2H), 3.91-3.86 

(m, 1H), 3.83-3.79 (m, 6H), 2.28-2.22 (m, 2H), 2.17-2.09 (m, SH), 2.05-1.90 (m, 4H). 

MS (EI) for C30H33fN404: 533 (MH+). 

[00368) 1 (DT): N-{[3-fluoro-4-(methyloxy)phenyl]methyl }-6-[3-endo-( {[2-

methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-

25 3-carboxamide. Prepared as the trifluoroacetate salt according to the method of 

example I by using 3-fluoro-4-methoxybenzylamine (synthesized according to 

reagent preparation 6) in step 5, then omission of steps 6 and 7. 1 H NMR ( 400 MHz, 

d6-DMSO): 8.93 (brs, IH), 8.55 (s, IH), 8.27 (d, IH), 8.11 (d, lH), 7.26-7.21 (m, 

lH), 7.17-7.00 (m, SH), 6.87 (d, IH), 4.61 (br s, 2H), 4.40 (d, 2H), 3.91-3.85 (m, lH), 

30 3.82-3.78 (m, 6H), 2.28-2.20 (m, 2H), 2.17-1.89 (m, 9H). MS (El) for 

C30H33fN404: 533 (MH). 

[00369) 1 (DU): N-{[2-chloro-4-(methyloxy)phenyl]rnethyl }-6-[3-endo-( {[2-

methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-
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3-carboxamide. Prepared as the trifluoroacetate salt according to the method of 

example l by using 2-chloro-4-methoxybenzylamine (synthesized according to 

reagent preparation 6) in step S, then omission of steps 6 and 7. 1H NMR ( 400 MHz, 

d6-DMSO): 8.89 (br s, lH), 8.S6 (s, lH), 8.27 (d, IH), 8.14 (d, l H), 7.30-7.21 (m, 

S 2H), 7.06-7.00 (m, 3H), 6.93-6.8S (m, 2H), 4.63 (br s, 2H), 4.47 (d, 2H), 3.92-3.8S 

(m, lH), 3.81(s,3H), 3.76 (s, 3H), 2.28-2.2S (m, 2H), 2.17-2.09 (m, SH), 2.04-1.90 

(m, 4H). MS (EI) for C30H33ClN404: S49 (MH+). 

(00370] 1 (DV): N-{[2,6-difluoro-4-(methyloxy)phenyl]methyl }-6-[3-endo-( {[2-

methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3.2. l ]oct-8-yl)pyridine-

l 0 3-carboxamide. Prepared as the trifluoroacetate salt according to the method of 

example 1 by using 2,6-Difluoro-4-methoxybenzylamine (synthesized according to 

reagent preparation 6) in step S, then omission of steps 6 and 7. 1H NMR (400 MHz, 

d6-DMSO): 8.78 (br s, lH), 8.49 (s, IH), 8.28 (d, lH), 8.13 (d, IH), 7.26-7.21 (m, 

lH), 7.10-7.01(m,2H), 6.87 (d, lH), 6.77-6.71(m,2H), 4.64 (br s, 2H), 4.42 (d, 2H), 

15 3.92-3.8S (m, l H), 3.81 (s, 3H), 3.78 (s, 3H), 2.28-2.22 (m, 2H), 2.17-2.08 (m, SH), 

2.04-1.91 (m, 4H). MS (EI) for C30H32F2N404: SSI (MH+). 

(00371] 1 (DW): N-{[2-fluoro-6-(methyloxy)phenyl]methyl }-6-[3-endo-( {[2-

methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3.2.1 ]oct-8-yl ]pyridine-

3-carboxamide. Prepared as the trifluoroacetate salt according to the method of 

20 example 1 by using 2-fluoro-6-methoxybenzylamine (synthesized according to 

reagent preparation 6) in step S, then omission of steps 6 and 7. 1 H NMR ( 400 MHz, 

d6-DMSO): 8.52 (br s, IH), 8.47 (s, IH), 8.27 (d, lH), 8.lS (d, IH), 7.36-7.21 (m, 

2H), 7.10-7.00 (m, 2H), 6.90-6.78 (m, 3H), 4.64 (br s, 2H), 4.46 (d, 2H), 3.91-3.85 

(m, IH), 3.83 (s, 3H), 3.81 (s, 3H), 2.28-2.20 (m, 2H), 2.16-2.08 (m, SH), 2.04-1.90 

2S (m, 4H). MS (EI) for C30H33fN404: S33 (MH+). 

(00372) l (DX): N-{[ 4-fluoro-2-(methyloxy)phenyl]methyl }-6-[3-endo-( {[2-

methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl ]pyridine-

3-carboxamide. Prepared as the trifluoroacetate salt according to the method of 

example 1 by using 4-fluoro-2-methoxybenzylamine (synthesized according to 

30 reagent preparation 6) in step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, 

d6-DMSO): 8.82 (brs, IH), 8.54 (s, lH), 8.28 (d, lH), 8.17 (d, lH), 7.26-7.17 (m, 

2H), 7.11-7.01 (m, 2H), 6.94-6.86 (m, 2H), 6.76-6.70 (m, lH), 4.6S (br s, 2H), 4.38 
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(d, 2H), 3.92-3.87 (m, lH), 3.84 (s, 3H), 3.81 (s, 3H), 2.28-2.23 (m, 2H), 2.17-2.10 

(m, SH), 2.05-1.92 (m, 4H). MS (EI) for C30H33FN40 4: 533 (MH+). 

(00373) l(DY): N-[(2-chloro-6-fluoro-3-methylphenyl)methyl]-6-[3-endo-( {[2-

methyl-3-(methyloxy)phenyl)carbonyl} amino )-8-azabicyclo[3 .2.1 )oct-8-yl]pyridine-

5 3-carboxamide. Prepared as the trifluoroacetate salt according to the method of 

example l by using 1-(2-chloro-6-fluoro-3-methylphenyl)methanamine (synthesized 

according to reagent preparation 6) in step 5, then omission of steps 6 and 7. 1H 

NMR (400 MHz, d6-DMSO): 8.68 (br s, lH), 8.49 (d, lH), 8.27 (d, IH), 8.11 (d, 1H), 

7.40-7.35 (m, lH), 7.25-7.14 (m, 2H), 7.03-7.00 (m, 2H), 6.86 (d, lH), 4.62 (br s, 

10 2H), 4.57 (d, 2H), 3.90-3.84 (m, 1H), 3.80 (s, 3H), 2.32 (s, 3H), 2.28-2.21(m,2H), 

2.15-2.08 (m, SH), 2.04-1.90 (m, 4H). MS (EI) for C30H32CIFN40 3: 551 (MH+). 

[00374) 1 (DZ): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl} amino)-

8-azabicyclo[3 .2.1 ]oct-8-yl ]-N-[ (2,3,6-trifluorophenyl)methyl ]pyridine-3-

carboxamide. Prepared according to the method of example l by using 2,3,6-

15 trifluorobenzylamine in step 5, then omission of steps 6 and 7. 1 H NMR ( 400 MHz, 

d6-DMSO): 8.73-8.67 (m,lH), 8.58 (s,lH), 8.22 (s, lH), 7.95-7.90 (d, 1H), 7.50-7.40 

(m, lH), 7.25-7.19 (m, lH), 7.17-7.09 (m, lH), 7.03-6.99 (d, lH), 6.88-6.84 (d, lH), 

6.75-6.71(d,1H), 4.57-4.47 (m, 4H), 3.87-3.77 (m, 4H), 2.23-2.16 (d, 2H), 2.14 (s, 

3H), 2.11-2.03 (m, 2H), 2.01-1.93 (m, 2H), 1.88-1.79 (d, 2H). MS (EI) for 

20 C29H29F3N403: 539 (MH+). 

(003751 1 (EA): N-{[3-fluoro-4-( 4-methylpiperazin-l-yl)phenyl]methyl}-6-[3-

endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-

yl]pyridine-3-carboxamide. Prepared according to the method of example 1 by using 

3-fluoro-4-( 4-methylpiperazin-l-yl)benzylamine (synthesized according to the 

25 method of reagent preparation 5) in step 5, then omission of steps 6 and 7. 1H NMR 

(400 MHz, d6-DMSO): 8.79-8.73 (rn,I H), 8.64(s,1 H), 8.24-8.20 (rn, 1 H), 7.99-7.90 

(m, 2H), 7.26-7.20 (m, IH), 7.10-6.98 (rn, 3H), 6.88-6.84 (d, IH), 6.78-6.72 (d, lH), 

4.61-4.50 (m, 2H), 4.40-4.35 (d, 2H}, 3.88-3.78 (m, 4H), 3.32-3.30 (m, 4H), 3.11-2.96 

(br. s, 4H), 2.59 (s, 3H), 2.24-2.16 (m, 2H), 2.14 (s, 3H), 2.13-2.04 (m, 2H), 2.01-1.94 

30 (m, 2H), 1.89-1.79 (d, 2H). MS (EI) for C34H41FN603: 601 (MH+). 

[00376] 1 (EB): N-(2,3-dihydroxypropyl)-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3 .2.1 )oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example I by using 3-
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aminopropane-1,2-diol in step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, 

d6-DMSO): 8.61 (s,lH), 8.23-8.18 (m, 2H), 7.97-7.92 (d, lH), 7.26-7.20 (m, lH), 

7.04-6.99 (d, IH), 6.88-6.84 (d, lH), 6.76-6.72 (d, lH), 4.84-4.81 (d, 2H), 4.60-4.50 

(m, 4H), 3.88-3.78 (m, 4H), 3.63-3.57 (m, lH), 3.21-3.11 (m, 2H), 2.24-2.16 (m, 2H), 

5 2.14 (s, 3H), 2.10-2.04 (m, 2H), 2.01-1.94 (m, 2H), 1.89-1.79 (d, 2H). MS (EI) for 

C2sH32N40s: 469 (MH+). 

(00377] 1 (EC): N-[(1 S,2S)-2-hydroxycyclopentyl]-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3 .2.1 Joct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using (1 S,2S)-2-

l O aminocyclopentanol in step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, 

d6-DMSO): 8.60 (s,lH), 8.24-8.20 (d, IH), 8.00-7.90 (m, 2H), 7.27-7.19 (m, lH), 

7.04-6.99 (d, lH), 6.88-6.84 (d, lH), 6.77-6.71 (d, lH), 4.80-4.76 (d, 2H), 4.60-4.50 

(br. s, 2H), 4.01-3.90 (m, 2H), 3.87-3.78 (m, 4H), 2.24-2.16 (m, 2H), 2.14 (s, 3H), 

2.10-2.04 (m, 2H), 2.01-1.94 (m, 2H), 1.89-1.79 (d, 2H), 1.70-1.60 (m, 4H), 1.51-1.40 

15 (m, 2H). MS (EI) for C21H34N404: 479 (MH+). 

(00378] l (ED): N-[( 1 S,2S)-2-hydroxycyclohexyl]-6-[3-endo-( { [2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl ]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using (1 S,2S)-2-

aminocyclohexanol in step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, 

20 d6-DMSO): 8.60 (s,lH), 8.24-8.20 (d, IH), 7.98-7.93 (d, lH), 7.88-7.84 (d, lH), 7.26-

7.20 (m, lH), 7.04-6.99 (d, IH), 6.88-6.84 (d, lH), 6.77-6.71 (d, IH), 4.64-4.59 (m, 

lH), 4.58-4.50 (br. s, 2H), 3.87-3.78 (m, 4H), 3.66-3.54 (m, lH), 2.24-2.16 (m, 2H), 

2.14 (s, 3H), 2.10-2.04 (m, 2H), 2.01-1.94 (m, 2H), 1.90-1.78 (m, 3H), 1.69-1.59 (m, 

4H), 1.27-1.16 (m, 4H). MS (EI) for C28H36N404: 493 (MH+). 

25 (00379) 1 (EE): N-azetidin-3-yl-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3 .2.1 )oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 1, 1-

dimethylethyl-3-aminoazetidine-1-carboxylate in step 5, then omission of step 7. 1H 

NMR (400 MHz, d6-DMSO): 9.25 (s, lH), 8.98 (s, 2H), 8.61 (d, lH), 8.29 (d, lH), 

30 8.12 (d, IH), 7.24 (t, lH), 7.05 (s, 1H), 7.03 (d, JH), 6.87 (d, IH), 4.75-4.84 (m, 2H), 

4.70 (s, 2H), 4.07-4.19 (m, 4H), 3.87 (s, 1 H), 3.81 (s, 3H), 2.25 (d, 2H), 2.08-2.14 (m, 

4H), 2.00-2.03 (m, 2H), 1.95 (s, lH), 1.92 (s, lH). MS (EI) for C25H31 N50 3: 450 

(MH+). 
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(00380] 1 (EF): N-[(1 S)-2-hydroxy-1-methylethyl]-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using (S)-2-

aminopropan-l-ol in step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, d6-

5 DMSO): 8.60(s,1H), 8.25-8.20(d, lH), 7.97-7.92 (d, lH), 7.87-7.81 (d, lH), 7.26-

7.20 (m, lH), 7.04-6.99 (d, 1 H), 6.88-6.84 (d, 1H),6.76-6.72 (d, 1H),4.75-4.67 (m, 

lH), 4.60-4.50 (br. s, 2H), 4.05-3.94 (m, 2H), 3.87-3.78 (m, 4H), 3.48-3.40 (m, lH), 

2.24-2.16 (m, 2H), 2.14 (s, 3H), 2.10-2.04 (m, 2H), 2.01-1.94 (m, 2H), 1.89-1.79 (d, 

2H), 1.14-1.08 (d, 3H). MS (EI) for C2sH32N404: 453 (MH+). 

10 (00381] 1 (EG): N-[(2S)-2-hydroxypropyl]-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using (S)-1-

aminopropan-2-ol in step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, d6-

DMSO): 8.60 (s,1H), 8.24-8.16 (m, 2H), 7.97-7.92 (d, lH), 7.26-7.20 (m, lH), 7.04-

15 6.99 (d, lH), 6.88-6.84 (d, lH), 6.76-6.72 (d, IH), 4.76-4.73 (d, IH), 4.57-4.52 (br. s, 

2H), 3.87-3.79 (m, 4H), 3.78-3.72 (m, lH), 3.21-3.13 (m, 2H), 2.24-2.16 (m, 2H), 

2.14 (s, 3H), 2.10-2.04 (m, 2H), 2.01-1.94 (m, 2H), 1.89-1.79 (d, 2H), 1.07-1.03 (d, 

3H). MS (EI) for C2sH32N404: 453 (MH+). 

(00382) 1 (EH): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

20 8-azabicyclo[ 3 .2.1 ]oct-8-yl }-N-{ ( 1S)-1-[3-(methyloxy)phenyl]ethyl} pyridine-3-

carboxamide. Prepared according to the method of example l by using (S)-1-(3-

methoxyphenyl)ethanamine in step 5, then omission of steps 6 and 7. 1H NMR (400 

MHz, DMSO-d6): 8.64 (d, lH), 8.52 (d, lH), 8.23 (d, lH), 7.98 (dd, lH), 7.22 (t, 

2H), 7.02 (d, lH), 6.94 (m, 2H), 6.86 (d, lH), 6.80 (m, lH), 6.76 (d, lH), 5.12 (m, 

25 lH), 4.54 (bs, 2H), 3.85 (m, lH), 3.82 (s, 3H), 3.74 (s, 3H), 2.20 (m, 2H), 2.15 (s, 

3H), 2.08 (m, 2H), 1.98 (m, 2H), 1.84 (m, 2H), 1.44 (d, 3H). MS (EI) for C31H36N404: 

529 (MH+). 

(00383] 1 (EI): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-

azabicyclo[3 .2.1 ]oct-8-yl]-N-[ ( 4-morpholin-4-ylphenyl)methyl]pyridine-3-

30 carboxamide. Prepared according to the method of example 1 by using (4-

morpholinophenyl)methanamine in step 5, then omission of steps 6 and 7. 1H NMR 

(400 MHz, DMSO-d6): 8.70 (t, lH), 8.63 (d, IH), 8.22 (d, IH), 7.96 (dd, IH), 7.22 (t, 

1H), 7.18 (d, 2H), 7.02 (d, IH), 6.89 (d, 2H), 6.86 (d, IH), 6.74 (d, IH), 4.54 (bs, 2H), 
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4.32 (d, 2H), 3.83 (m, lH), 3.80 (s, 3H), 3.72 (m, 4H), 3.02 (m, 4H), 2.20 (m, 2H), 

2.15 (s, 3H), 2.08 (m, 2H), 1.96 (m, 2H), 1.84 (d, 2H). MS (EI) forC33H39N504: 570 

(MH+). 

(00384] 1 (EJ): N-[(1 S)-l ,2-dimethylpropyl]-6-(3-endo-( {(2-methyl-3-

5 (methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example 1 by using (S)-3-

methylbutan-2-amine in step§, then omission of steps 6 and 7. 1H NMR (400 MHz, 

DMSO-d6): 8.61 (d, lH), 8.21 (d, lH), 7.94 (dd, lH), 7.84 (d, lH), 7.22 (t, IH), 7.02 

(d, lH), 6.86 (d, 2H), 6.74 (d, lH), 4.52 (bs, 2H), 3.82 (m, 2H), 3.80 (s, 3H), 2.20 (m, 

10 2H), 2.14 (s, 3H), 2.09 (m, 2H), 1.96 (m, 2H), 1.84 (d, 2H), 1.74 (m, lH), 1.08 (d, 

3H), 0.88 (d, 3H), 0.86 (d, 3H). MS (EI) for C21H36N403: 465 (MH+). 

(00385} 1 (EK): N-[(l R)-1,2-dimethylpropyl]-6-[3-endo-( {[2-methyl-3-

( methyloxy)phenyl]catbonyl} amino )-8-azabicyclo[3 .2. I ]oct-8-yl )pyridine-3-

carboxamide. Prepared according to the method of example 1 by using (R)-3-

15 methylbutan-2-amine in step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, 

DMSO-d6): 8.60 (d, IH), 8.21 (d, IH), 7.94 (dd, lH), 7.85 (d, IH), 7.23 (t, IH), 7.02 

(d, lH), 6.86 (d, 2H), 6.74 (d, 1H), 4.53 (bs, 2H), 3.82 (m, 2H), 3.80 (s, 3H), 2.20 (m, 

2H), 2.15 (s, 3H), 2.10 (m, 2H), 1.97 (m, 2H), 1.84 (d, 2H), 1.74 (m, lH), 1.08 (d, 

3H), 0.88 (d, 3H), 0.86 (d, 3H). MS (EI) for C21H36N403: 465 (MH+). 

20 (00386] 1 (EL): N-[(1 S)-l-methyl-2-(methyloxy)ethyl]-6-[3-endo-( {[2-rnethyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 )oct-8-yl]pyridine-3-

carboxamide. Prepared according to the method of example I by using (S)-1-

methoxypropan-2-amine in step 5, then omission of steps 6 and 7. 1H NMR (400 

MHz, DMSO-d6): 8.59 (d, lH), 8.21 (d, lH), 7.94 (m, 2H), 7.22 (t, IH), 7.02 (d, lH), 

25 6.86 (d, 2H), 6.74 (d, lH), 4.54 (bs, 2H), 4.17 (m, lH), 3.84 (m, lH), 3.80 (s, 3H), 

3.39 (d, 0.5H), 3.37 (d, 0.5H), 3.26 (d, 0.5H), 3.26 (s, 3H), 3.24 (d, 0.5H), 2.19 (m, 

2H), 2.14 (s, 3H), 2.09 (m, 2H), 1.97 (m, 2H), 1.84 (d, 2H), 1.07 (d, 3H). MS (EI) for 

C26H34N404: 467 (MH+). 

(00387] 1 (EM): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl}amino)-

30 8-azabicyclo[3.2.1 ]oct-8-yl]-N-{(1 S)-1-[4-(methyloxy)phenyl]ethyl}pyridine-3-

carboxamide. Prepared according to the method of example I by using (S)-1-( 4-

methoxyphenyl)ethanamine in step 5, then omission of steps 6 and 7. 1H NMR (400 

MHz, DMSO-d6): 8.63 (d, lH), 8.45 (d, lH), 8.21 (d, lH), 7.96 (dd, lH), 7.29 (d, 
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2H), 7.23 (t, lH), 7.02 (d, lH), 6.87 (m, 3H), 6.74 (d, IH), 5.10 (m, IH), 4.52 (bs, 

2H), 3.80 (s, 3H), 3.71 (s, 3H), 3.81 (m, IH), 2.20 (m, 2H), 2.14 (s, 3H), 2.06 (m, 

2H), 1.97 (m, 2H), l.83 (d, 2H), 1.42 (d, 3H). MS (El) for C31H36N404: 528 (M). 

[00388} 1 (EN): 6-(3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

5 8-azabicyclo[3.2.1 ]oct-8-yl]-N-{(l R)-1-[ 4-(methyloxy)phenyl]ethyl }pyridine-3-

carboxamide. Prepared according to the method of example 1 by using (R)-1-(4-

methoxyphenyl)ethanamine in step 5, then omission of steps 6 and 7. 1H NMR (400 

MHz, DMSO-d6): 8.63 (d, lH), 8.45 (d, lH), 8.21 (d, lH), 7.96 (dd, IH), 7.29 (d, 

2H), 7.23 (t, lH), 7.01(d,1H), 6.86 (m, 3H), 6.74 (d, lH), 5.10 (m, lH), 4.53 (bs, 

10 2H), 3. 82 (m, 1H), 3.80 (s, 3H), 3.71(s,3H), 2.19 (m, 2H), 2.14 (s, 3H), 2.08 (m, 

2H), 1.97 (m, 2H), 1.83 (d, 2H), 1.43 (d, 3H). MS (EI) for C3 1H36N404: 529 (MH+). 

(00389} l(EO): 6-[3-endo-( {[2-methyl-3-(rnethyloxy)phenyl]carbonyl }amino)-

8-azabicyclo[3.2.1 ]oct-8-yl]-N-((1-phenylethyl)pyridine-3-carboxamide. Prepared 

according to the method of example 1 by using 1-phenylethanamine in step 5, then 

15 omission of steps 6 and 7. 1H NMR (400 MHz, DMSO-d6): 8.65 (d, lH), 8.53 (d, lH), 

8.21 (d, lH), 7.98 (dd, lH), 7.38 (m, 2H), 7.32 (m, 2H), 7.22 (m, 2H), 7.02 (d, lH), 

6.86 (d, lH), 6.75 (d, 1H), 5.12 (m, lH), 4.54 (bs, 2H), 3. 82 (m, lH), 3.80 (s, 3H), 

2.20 (m, 2H), 2.14 (s, 3H), 2.08 (m, 2H), 1.97 (m, 2H), 1.84 (d, 2H), 1.45 (d, 3H). MS 

(EI) for C30H34N403: 499 (MH+). 

20 (00390} 1 (EP): N-[ 1-( 4-chlorophenyl)ethyl]-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3.2. l ]oct-8-yl)pyridine-3-

carboxamide. Prepared according to the method of example 1 by using 1-( 4-

chlorophenyl)ethanamine in step 5, then omission of steps 6 and 7. 1H NMR (400 

MHz, DMSO-d6): 8.63 (d, lH), 8.55 (d, lH), 8.21 (d, lH), 7.96 (dd, lH), 7.39 (m, 

25 4H), 7.23 (t, lH), 7.02 (d, lH), 6.86 (d, lH), 6.75 (d, lH), 5.12 (m, lH), 4.54 (bs, 2H), 

3. 84 (m, lH), 3.80 (s, 3H), 2.20 (m, 2H), 2.13 (s, 3H), 2.08 (m, 2H), 1.96 (m, 2H), 

1.84 (d, 2H), 1.44 (d, 3H). MS (El) for C30H33ClN403: 535 (MH+). 

(00391] 1 (EQ): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl }amino)-

8-azabicyclo[3 .2.1)oct-8-yl]-N-(1-phenylpiperidin-4-yl)pyridine-3-carboxamide. 

30 Prepared according to the method of example 1 by using l-phenylpiperidin-4-amine 

in step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, DMSO-d6): 8.61 (d, 

lH), 8.21 (d, IH), 8.03 (d, IH), 7.94 (dd, lH), 7.21 (m, 3H), 7.02 (d, IH), 6.96 (m, 

2H), 6.86 (d, lH), 6.74 (m, 2H), 4.54 (bs, 2H), 3.94 (m, IH), 3. 83 (m, lH), 3.80 (s, 
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3H), 3.72 (m, 2H), 2.80 (m, 2H), 2.19 (m, 2H), 2.14 (s, 3H), 2.08 (m, 2H), I.96 (m, 

2H), 1.84 (d, 4H), 1.64 (m, 2H). MS (EI) for C33H39N503: 554 (MH+). 

[00392) 1 (ER): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabicyclo[3 .2.1]oct-8-yl]-N-[(4-pyrrolidin-1-ylphenyl)methyl]pyridine-3-

5 carboxamide. Prepared according to the method of example 1 by using ( 4-(pyrrolidin­

l -yl)phenyl)methanamine in step 5, then omission of steps 6 and 7. 1H NMR ( 400 

MHz, DMSO-d6): 8.62 (m, 2H), 8.21 (d, lH), 7.95 (dd, lH), 7.22 (t, lH), 7.11 (m, 

2H), 7.01 (d, lH), 6.85 (d, lH), 6.73 (d, lH), 6.47 (m, 2H), 4.52 (bs, 2H), 4.32 (d, 

2H), 3. 83 (m, IH), 3.79 (s, 3H), 3.17 (m, 4H), 2.19 (m, 2H), 2.13 (s, 3H), 2.08 (m, 

10 2H), 1.92-1.98 (m, 6H), 1.84 (d, 2H). MS (El) for C33H39Ns03: 553 (M). 

[00393) 1 (ES): N-((1S)-1-(4-{[2-(diethylamino )ethyl]oxy}-2-

fluorophenyl)ethyl]-6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino)-8-

azabicyclo[3.2. l )oct-8-yl]pyridine-3-carboxamide. Prepared according to the method 

of example 1 by using (S)-2-(4-(1-aminoethyl)-3-fluorophenoxy)-N,N-

15 diethylethanamine (synthesized according to reagent preparation 4) in step 5, then 

omission of steps 6 and 7. 1H NMR (400 MHz, DMSO-d6): 8.64 (d, lH), 8.52 (d, IH), 

8.21 (d, lH), 7.97 (dd, lH), 7.34 (t, lH), 7.23 (t, lH), 7.01 (d, IH), 6.86 (d, IH), 

6.73-6.79 (m, 3H), 5.30 (m, 1H), 4.54 (bs, 2H), 4.00 (t, 2H), 3. 83 (m, IH), 3.80 (s, 

3H), 2.74 (t, 2H), 2.52 (dd, 4H), 2.20 (m, 2H), 2.13 (s, 3H), 2.08 (m, 2H), 1.96 (m, 

20 2H), 1.84 (d, 2H) 1.41 (d, 3H), 0.96 (t, 6H). MS (EI) for C36H46FN503: 633 (MH+). 

(00394] 1 (ET): N-{ 1-[3,4-bis(methyloxy)phenyl]ethyl }-6-(3-endo-( {[2-methyl-

3-(methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-

azabicyclo[3 .2.1Joct-8-yl]-N-{[4-( 4-methylpiperazin-1-yl)phenyl)methyl }pyridine-3-

25 carboxamide. Prepared according to the method of example I by using 1-(3 ,4-

dimethoxyphenyl)ethanamine in step 5, then omission of steps 6 and 7. 1H NMR (400 

MHz, DMSO-d6): 8.63 (d, lH), 8.44 (d, IH), 8.21(d,1H), 7.94 (dd, lH), 7.23 (t, 

lH), 7.02 (d, s, 2H), 6.86 (m, 3H), 6.74 (d, lH), 5.10 (m, lH), 4.54 (bs, 2H), 3.83 (m, 

lH), 3.80 (s, 3H), 3.75 (s, 3H), 3.71(s,3H), 2.19 (m, 2H), 2.13 (s, 3H), 2.08 (m, 2H), 

30 1.97 (m, 2H), 1.84 (d, 2H), 1.43 (d, 3H). MS (EI) for C32H38N40 5: 559 (MH+). 

[00395] 1 (EU): 6-(3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabicyclo[3.2. l }oct-8-yl]-N-{[ 4-( 4-methylpiperazin-1-yl)phenyl]methyl }pyridine-

3-carboxamide. Prepared according to the method of example 1 by using (4-(4-
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methylpiperazin-1-yl)phenyl)methanamine in step 5 then omission of steps 6 and 7. 

1 H NMR (400 MHz, DMSO-d6): 8.68 (t, I H), 8.63 (d, 1 H), 8.21 (d, 1 H), 7.96 (dd, 

lH), 7.22 (t, lH), 7.15 (m, 2H), 7.02 (d, lH), 6.87 (m, 3H), 6.74 (d, 1H),4.53 (bs, 

2H), 4.33 (d, 2H), 3.82 (m, lH), 3.79 (s, 3H), 3.06 (m, 4H), 2.42 (m, 4H), 2.20 (s, m, 

5 SH), 2.14 (s, 3H), 2.08 (m, 2H), 1.96 (m, 2H), 1.84 (d, 2H). MS (EI) for C34H42N603: 

583 (MH+). 

[00396] 1 (EV): N-{ (1 S)-1-[2-fluoro-4-(methyloxy)phenyl]ethyl }-6-[3-endo-

( {[2-methyl-3-(methyloxy)phenyl)carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-

yl]pyridine-3-carboxamide. Prepared as the hydrochlonde salt according to the 

10 method of example 1 by using (1 S)-1-(2-fluoro-4-methoxyphenyl)ethanamine 

hydrochloride in step 5, and then omission of steps 6 and 7. 1H NMR (400 MHz, 

Methanol-~): 8.60 (d, lH), 7.97 (dd, lH), 7.31 (t, IH), 7.23 (t, IH), 6.99 (d, 1H), 6.90 

(d, 1H), 6.77-6.64 (m, 3H), 5.43-5.35 (m, lH), 4.60 (br s, 2H), 4.03-3.96 (m, lH), 

3.84 (s, 3H), 3.77 (s, 3H), 2.35-2.06 (m, 9H), 1.90 (d, 2H), 1.52 (d, 3H); MS (EI) for 

15 C31H3sFN404: 547 (MH+). 

[00397] 1 (EW): N-{[2-fluoro-4-(methyloxy)phenyl]methyl }-6-[3-endo-( {[2-

methyl-3-(methyloxy)phenyl)carbonyl }amino )-8-azabicyclo[3 .2.1 ]oct-8-yl)pyridine-

3-carboxamide. Prepared according to the method of example 1 by using (2-fluoro-4-

methoxyphenyl)methanamine in step 5, then omission of steps 6 and 7. 1 H NMR ( 400 

20 MHz, Methanol-~): 8.60 (d, lH), 7.96 (dd, IH), 7.29 (t, lH), 7.22 (t, IH), 6.99 (d, 

lH), 6.90 (d, lH), 6.77-6.66 (m, 3H), 4.60 (br s, 2H), 4.52 (s, 2H), 4.04-3.95 (m, IH), 

3.84 (s, 3H), 3.77 (s, 3H), 2.35-2.07 (m, 9H), 1.91 (d, 2H); MS (EI) for C30H33fN404: 

533 (MH+). 

(00398) l (EX): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

25 8-azabicyclo[3 .2.1 ]oct-8-yl ]-N-[ (2,4,6-trifluorophenyl)methyl]pyridine-3-

carboxamide. Prepared according to the method of example I by using (2,4,6-

trifluorophenyl)methanamine in step 5, then omission of steps 6 and 7. 1 H NMR ( 400 

MHz, DMSO-d6): 8.60 (t, lH), 8.56 (d, lH), 8.19 (d, lH), 7.90 (dd, IH), 7.23-7.11 

(m, 3H), 6.99 (d, lH), 6.83 (d, lH), 6.70 (d, I H), 4.51 (br s, 2H), 4.41 (d, 2H), 3.85-

30 3.74 (m, 4H), 2.23-1.99 (m, 7H), 1.98-1.88 (m, 2H), 1.81 (d, 2H); MS (EI) for 

C29H29f3N403: 537 (M-H). 

(00399] 1 (EY): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl} amino)-

8-azabicyclo[3.2. l ]oct-8-yl]-N-{[3-( 4-methylpiperazin-1-yl)phenyl]methyl }pyridine-
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3-carboxamide. Prepared as the acetate salt according to the method of example 1 by 

using 1-[3-(4-methylpiperazin-1-yl)phenyl]methanamine in step 5, then omission of 

steps 6 and 7. 1H NMR (400 MHz, Methanol-c4): 8.61 (d, 1 H), 7.98 (dd, 1 H), 7.26-

7.20 (m, 2H), 7.02-6.97 (m, 2H), 6.93-6.85 (m, 3H), 6.76 (d, lH), 4.60 (br s, 2H), 

5 4.51 (s, 2H), 4.04-3.96 (rn, 1 H), 3.84 (s, 3H), 3.39-3.22 (m, 4H), 2.89-2.8 I (m, 4H), 

2.54-2.51 (m, 3H), 2.34-2.25 (m, 2H), 2.23-2.08 (m, 7H), 1.96 (s, 3H), 1.90 (d, 2H); 

MS (EI) for C34H42N603: 583 (MH+). 

[00400) 1 (EZ): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-

azabicyclo[3 .2.1)oct-8-yl]-N-{[2-(4-methylpiperazin-l-yl)phenyl]methyl} pyridine-3-

10 carboxamide. Prepared according to the method of example 1 by using 1-[2-( 4-

methylpiperazin- l-yl)phenyl]methanamine in step 5, then omission of steps 6 and 7. 

1H NMR (400 MHz, DMSO-d6): 8.65-8.58 (m, 2H), 8.16 (d, lH), 7.92 (dd, lH), 7.19-

7.12 (m, 3H), 7.07-6.93(rn, 3H), 6.79 (d, lH), 6.69 (d, lH), 4.53-4.41 (m, 4H), 3.82-

3.75 (m, lH), 3.73 (s, 3H), 2.89-2.81 (m, 4H), 2.68-2.56 (m, 4H), 2.31 (br s, 3H), 

15 2.18-1.98 (m, 7H), 1.95-1.86 (m, 2H), 1.78 (d, 2H); MS (EI) for C34H42N603: 583 

(MH+). 

[004011 1 (FA): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabicyclo[3 .2.1 ]oct-8-yl]-N-[ (2,4,5-tri fluorophenyl)methyl]pyridine-3-

carboxamide. Prepared according to the method of example l by using 2,4,5-

20 trifluorobenzylamine in step 5, then omission of steps 6 and 7. 1 H NMR ( 400 MHz, 

DMSO-d6): 8.77 (t, IH), 8.62 (d, lH), 8.21 (d, lH), 7.94 (dd, IH), 7.57-7.48 (m, lH), 

7.44-7.34 (m, IH), 7.20 (t, lH), 6.99 (d, lH), 6.84 (d, lH), 6.74 (d, lH), 4.53 (br s, 

2H), 4.41 (d, 2H), 3.87-3.74 (m, 4H), 2.25-1.75 (m, 1 IH); MS (EI) for 

C29H29f3N403: 537 (M-H). 

25 [00402] 1 (FB): N-(2-hydroxyethyl)-6-(3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl)pyridine-3-

carboxamide. Prepared according to the method of example 1 by using ethanolamine 

in step 5, then omission of steps 6 and 7. 1H NMR (400 MHz, Methanol-d4): 8.46 (d, 

IH), 8.41 (d, IH), 8.31 (dd, lH), 7.32 (d, 1H), 7.24 (t, lH), 7.01 (d, IH), 6.9l(d, IH), 

30 4.71 (br s, 2H), 4.13-4.07 (m, lH), 3.85 (s, 3H), 3.71(t,2H), 3.50 (t, 2H), 32.41-2.18 

(m, 9H), 2.14 (d, 2H); MS (EI) for C24H30N404: 439 (MH+). 

[00403) 1 (FC): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-

azabicyclo[3 .2.1]oct-8-yl]-N-[(4-piperazin-1-ylphenyl)methyl]pyridine-3-
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carboxamide. Prepared as the acetate salt in example 1 step 5. 1H NMR (400 MHz, 

methanol-ck): 8.60 (d, lH), 7.97 (dd, IH), 7.27 (d, 2H), 7.23 (t, lH), 6.99 (m, 3H), 

6.90 (d, lH), 6.75 (d, lH), 4.60 (br s, 2H), 4.47 (s, 3H), 3.99 (m, lH), 3.84 (s, 3H), 

3.25 (m, 4H), 2.29 (m, 2H), 2.21 (s, 3H), 2.19 (m, 2H), 1.92 (s, 6H), 1.90 (m, 2H); 

5 MS (EI) for C33H40N603: 569 (MH+). 
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[00404] Scheme 2 generally describes the synthesis of all of the compound(s) listed 

in Example 2, wherein R 1 and R3 are as defined in the specification. 

5 [00405) In Scheme 2, the carboxylate of compound (A) is hydrolyzed to form 

compound (B) under acidic conditions, such as with the use of KOH. 

then added to compound (B) under appropriate reaction conditions and with a suitable 

coupling reagent, such as HA TU, to condense and form the amide bond in compound 

(C). Compound (C) is then deprotected under acid conditions, such as with the use of 

10 HCl, to remove BOC and form compound (D). To compound (D) is added R1COOH 

under appropriate reaction conditions and with a suitable coupling reagent, such as 

HA TU, to condense and form the amide bond in compound (E). 

[00406] EXAMPLE 2: 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}-

amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]-N-(phenylmethyl)pyridine-3-carboxamide. 

15 [00407) STEPl: Amixtureofethyl6-[3-endo-({[(1,1-

dimethylethyl)oxy]carbonyl }-amino )-8-azabicyclo[3.2. l ]oct-8-yl]pyridine-3-

carboxylate (prepared in example 1) (13.56 g, 36.12 mmol) and potassium hydroxide 

( 4.05 g, 72.23 rnmol) in methanol (120 mL) and water ( 40 mL) was stirred at 70 °C 

for l h. The reaction mixture was concentrated and then acidified to pH5 with 1 N 

20 aqueous hydrochloric acid. The precipitate was collected by filtration, washed with 

water and dried to give 6-[3-endo-( {[(1, 1-dimethylethyl)oxy]carbonyl }amino )-8-

azabicyclo[3.2. l )oct-8-yl]pyridine-3-carboxylic acid (11.69 g, 93% yield). 1H NMR 

(400MHz,d6-DMS0):812.46(brs, lH),8.61 (d, lH), 7.89(dd, 1H),6.90(brs, lH), 

6.71 (d, lH), 4.52 (br s, 2H), 3.44 (m, lH), 2.12 (m, 2H), 1.94 (rn, 4H), 1.75 (d, 2H), 

25 1.39 (s, 9H); MS (EI) for C1sH2sN304: 348 (MH+). 

(00408] STEP 2: A mixture of 6-[3-endo-( {[(l,1-

dimethylethyl)oxy ]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxylic acid (643 mg, 1.85 mmol), benzylamine (198 mg, 1.85 mmol), HATU 

(704 mg, 1.85 mmol), and diisopropylethylamine (598 mg, 4.63 mmol) in DMF (10 

30 mL) was stirred at room temperature for 18 h. The reaction mixture was diluted with 

ethyl acetate (100 mL), washed with water (50 mL), 5% lithium chloride (2 x 50 mL), 

and brine (50 mL), dried over sodium sulfate then filtered and concentrated. The 

resulting solid was triturated with ethyl acetate ( 10 rnL) then dried to afford 1, 1-
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dimethylethyl [ 8-( S-{[ (phenylmethyl)amino ]carbonyl }pyridine-2-yl)-8-

azabicyclo(3 .2. l ]oct-3-endo-yl]carbamate (612 mg, 76% yield). 1H NMR (400 MHz, 

d6-DMSO): B 8.79 (t, lH), 8.63 (d, lH), 7.96 (dd, lH), 7.31 (m, SH), 7.23 (m, lH), 

6.87 (br s, IH), 6.72 (d, lH), 4.49 (br s, 2H), 4.45 (d, 2H), 3.42 (m, lH), 2.11 (m, 2H), 

S 1.95 (m, 4H), 1.72 (d, 2H), 1.39 (s, 9H); MS (El) for C2sH32N403: 437 (MH\ 

(00409) STEP 3: A solution of 1,1-dimethylethyl [8-(5-

{ [ (phenylmethyl )amino ]carbonyl} pyridine-2-yl)-8-azabicyclo[3 .2.1 ]oct-3-endo-

yl )carbamate (13.49 g, 30.90 mmol) in methanol (75 mL) and 4M HCl in dioxane (75 

mL) was refluxed for 2 min. The reaction mixture was concentrated, and water (500 

10 mL) was added. The aqueous solution was washed with ethyl acetate (2 x 150 mL), 

and then basified to pH 11 with 50% sodium hydroxide. The aqueous layer was 

extracted with ethyl acetate (3 x 250 mL), and the organic extracts were washed with 

brine (50 mL). The organic solution was dried over sodium sulfate, filtered and 

concentrated to give 6-(3-endo-amino-8-azabicyclo[3.2. l )oct-8-yl)-N-

l 5 (phenylmethyl)pyridine-3-carboxamide (9.40 g, 90% yield). 1H NMR (400 MHz, d6-

DMSO): B 8.76 (t, lH), 8.62 (d, lH), 7.94 (dd, lH), 7.30 (m, SH), 7.23 (m, lH), 6.63 

(d, lH), 4.49 (br s, 2H), 4.45 (d, 2H), 3.14 (m, lH), 2.34 (m, 2H), 1.92 (m, 4H), 1.57 

(br s, 2H), 1.42 ( d, 2H). 

[00410} STEP 4: A mixture of 3-(methyloxy)-2-methylbenzoic acid (22 mg, 0.13 

20 mmol), 6-(3-endo-amino-8-azabicyclo[3.2. l ]oct-8-yl)-N-(phenylmethyl)pyridine-3-

carboxamide (44 mg, 0.13 mmol), HATU (50 mg, 0.13 mmol), and 

diisopropylethylamine (52 mg, 0.40 mmol) in DMF (2 mL) was stirred at room 

temperature for 5 h. The reaction mixture was diluted with ethyl acetate (50 mL), 

washed with saturated sodium bicarbonate (2 x 30 mL), 5% lithium chloride (20 mL), 

25 and brine (20 mL), dried over sodium sulfate then filtered and concentrated. The 

resulting solid was suspended in acetonitrile and the insoluble product collected by 

filtration then washed with methanol (3x) to afford the title compound (19 mg, 22% 

yield). 1H NMR (400 MHz, d6-DMSO): B 8.80 (t, lH), 8.65 (s, lH), 8.23 (d, lH), 

7.98 (m, lH), 7.31 (m, 4H), 7.23 (m, 2H), 7.02 (d, lH), 6.86 (d, lH), 6.76 (d, lH), 

30 4.55 (br s, 2H), 4.46 (d, 2H), 3.84 (m, lH), 3.80 (s, 3H), 2.26 (m, 2H), 2.14 (s, 3H), 

2.09 (m, 2H), 1.97 (m, 2H), 1.85 ( d, 2H); MS (EI) for C29H32N403: 485 (MH+). 
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(00411] Using analogous synthetic techniques and substituting with alternative 

starting reagents, the following compounds [2(A)-2(AU)] were prepared. Alternative 

starting materials were obtained commercially unless otherwise indicated. 

[00412] (2B): N-[8-{5-{((phenylmethyl)amino )carbonyl }pyridin-2-yl)-8-

5 azabicyclo[3 .2.1 ]oct-3-endo-yl]-1 H-indole-4-carboxamide. Prepared according to the 

method of example 2 by using indole-4-carboxylic acid in step 4. 1H-NMR(400 

MHz, DMSO-d6): I L31(s, lH), 8.87 (s, lH), 8.64 (s, lH), 8.12-8.03 (m, 2H), 7.54(d, 

2H), 7.45(t, lH), 7.35-7.30 (m, 4H), 7.24-7.19 (rn,lH), 7.15 (t, lH), 6.85 (br s, lH), 

6. 78 (t, lH), 4.62 (br s, 2H), 4.47 (d, 2H), 3.94 (br s, lH), 2.33-2.31 (m, 2H), 2.08-

10 1.96 (m, 6H). MS(EI) for C29H29Ns02: 478 (M-). 

[00413} (2C): 6-(3-endo-{[(3-hydroxy-2-methylphenyl)carbonyl]amino }-8-

azabicyclo[3 .2.1 )oct-8-yl)-N-(phenylmethyl)pyridine-3-carboxamide. Prepared 

according to the method of example 2 by using 3-hydroxy-2-rnethylbenzoic acid in 

step 4. 1H-NMR (400 MHz, DMSO-d6): 9.50 (br s, lH), 8.95 (br s, lH), 8.57 (s, lH), 

15 8.22 (d, lH), 8.10 (s, 1H), 7.35- 7.26 (m, 2H), 7.25-7.07 (m, lH), 7.01 (t, lH), 6.84 

(d, lH), 6.72 (d, lH), 4.62 (br s, 2H), 4.47 (d, 2H), 3.86 (br s, lH), 2.26-2.24 (rn, 2H), 

2.11 (s, 3H), 2.08- 1.99 (m, 2H), 1.94-1.90 (m, 4H). MS(EI) for C28H30N40 3: 471 

(MH+). 

(00414] (20): 6-(3-endo-{[ (3-amino-2-rnethylphenyl)carbonyl]amino }-8-

20 azabicyclo[3 .2.1 ]oct-8-yl)-N-(phenylmethyl)pyridine-3-carboxamide. Prepared 

according to the method of example 2 by using 3-amino-2-rnethylbenzoic acid in step 

4. 1H-NMR (400 MHz, DMSO-d6): 8.80 (t, lH), 8.65 (br s, IH), 8.09 (d, 1 H), 7.99-

7.96 (m, lH), 7.33-7.31(m,3H), 7.25-7.24 (m, IH), 6.91 (t, lH), 6.75 (d, IH), 6.67 

(d, lH), 6.48 (d, lH), 4.97 (br s, 2H), 4.55 (s, IH), 4.46 (d, 2H), 3.82 (s, lH), 2.21-

25 2.08 (m, 2H), 2.07-1.98 (m, 7H), 1.97-1.84 (m, 2H). MS(El) for C28H31 N50 2: 

468 (M-). 

[00415] (2E): N-[8-(5-{[ (phenylmethyl)amino ]carbonyl }pyridin-2-yl)-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl]benzene-1,4-dicarboxamide. Prepared according to 

the method of example 2 by using terephthalic acid monoamide in step 4. 1H-NMR 

30 (400 MHz, DMSO-d6): 8.80 (t, lH), 8.66 (s, lH), 8.32 (d, lH), 8.10 (s, lH), 8.00-7.95 

(m, 2H), 7.84-7.82 (m, 2H), 7.53 (s, lH), 7.33-7.31(m,2H), 6.78 (d, lH), 4.58 (s, 

2H), 4.46 (d, 2H), 3.86 (s, lH), 2.23-2.21(m,2H), 2.11-1.90 (m, 6H). MS(EI) for 

C2sH29Ns03: 484 (MH+). 
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(00416) (2F): 2-methyl-N 1-(8-(5-{[(phenylmethyl)amino]carbonyl }pyridin-2-

yl )-8-azabicyclo[3.2.1 )oct-3-endo-yl]benzene-1,4-dicarboxamide. Prepared according 

to the method of example 2 by using 4-(aminocarbonyl)-2-methylbenzoic acid 

(synthesized according to reagent preparation 11) in step 4. 1H-NMR (400 MHz, 

5 DMSO-d6): 8.82 (t, lH), 8.66 (s, lH), 8.34 (d, lH), 8.01-7.98 (m, 2H), 7.75-7.72 (m, 

2H), 7.43 (s, lH), 7.43-7.31(m,3H), 7.29-7.14{m, 2H), 6.77 (d, lH), 6.59 (s, lH), 

4.56 (s, 2H), 4.46 (d, 2H), 3.87 (s, lH), 2.37 (s, 3H), 2.22-2.20 (m, 2H), 2.12-2.08 (m, 

2H), 1.99-1.87 (m, 4H). MS(EI) for C29H31Ns03: 496 (Ml 

[ 00417] (2G): 2-methyl-N-[8-( 5- {[ (phenylmethyl)amino ]carbonyl} pyridin-2-

10 yl)-8-azabicyclo[3.2. l ]oct-3-endo-yl)benzene-1,3-dicarboxamide. Prepared 

according to the method of example 2 by using 3-(aminocarbonyl)- 2-methylbenzoic 

acid (synthesized according to reagent preparation 10) in step 4. 1H-NMR(400 MHz, 

DMSO-d6): 8.87 (t, lH), 8.62 (d, lH), 8.35 (d, IH), 8.03 (dd, lH), 7.76 (s, IHO, 7.46 

(s, 2H), 7.32-7.30 (m, 4H), 7.27 (s, 2H), 7.12 (s, 2H), 6.99 (d, lH), 4.58 (s, 2HO, 4.46 

15 (d, 2H), 3.87 (s, IH), 2.32 (s, 3H), 2.23-2.20 (m, 2H), 2.11-1.99 (m, 4H), 1.97-1.86 

(m, 2H). MS(EI) for C29H31 Ns03: 498 (MH+). 

(00418) (2H): 6-[3-endo-( {( 4-(hydroxymethyl)phenyl)carbonyl} amino )-8-

azabicyclo(3.2. l ]oct-8-yl]-N-(pyridin-3-ylmethyl)pyridine-3-carboxamide. Prepared 

according to the method of example 2 by using 3-(aminomethyl)pyridine in step 2 and 

20 4-(hydroxymethyl)benzoic acid in step 4. 1H-NMR (400 MHz, CD30D): 8.6l(s, lH), 

8.58 (s, lH), 8.47 (s, lH), 8.2l(d, 1H), 8.02 (d, IH), 7.99 (d, IH), 7.93-7.91(m,2H), 

7.50-7.45 (m, 3H), 6.81 (d, lH), 4.67 (s, 2H), 4.64 (s, 2H), 4.60 (s, 2H), 4.02 (s, lH), 

2.30-2.18 (m, 6H), 2.00-1.96 (m, 2H). MS(EI) for C21H29N503: 472 (MH+). 

(00419] (21): N-[8-( 5-{[(pyridin-3-ylmethyl)amino )carbonyl }pyridin-2-yl)-8-

25 azabicyclo[3 .2.1 ]oct-3-endo-yl)benzene-1,4-dicarboxamide. Prepared according to 

the method of example 2 by using 3-(aminomethyl)pyridine in step 2 and terephthalic 

acid monoamide in step 4. 1H-NMR(400 MHz, CD30D): 8.53 (d, lH), 8.46 (s, 1 H), 

8.35 (d, IH), 8.27 (d, lH), 7.91-7.86 (m, 3H), 7.77-7.75 (m, 2H), 7.32 (t, lH), 6.71 (d, 

lH), 4.54 (hrs, 2H), 4.49 (s, 2H), 3.92 (br s, IH), 2.19-2.2.10 (m, 6H), 1.89-1.83 (m, 

30 2H). MS(EI) for C21H2&N603: 485 (MH+). 

(00420) (2J): 6-(3-endo-( {[ 4-(hydroxymethyl)phenyl]carbonyl} amino )-8-

azabicyclo[3 .2.1 )oct-8-yl ]-N-[ ( 5-methylpyrazin-2-yl)methyl ]pyridine-3-carboxamide. 

Prepared according the method of example 2 by using 2-(aminomethyl)-5-
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methylpyrazine in step 2 and 4-(hydroxymethyl)benzoic acid in step 4. 1H-NMR ( 400 

MHz, CD30D): 8.55 (s, lH), 8.40- 8. 39 (m, 2H), 7.91 (dd, lH), 7.68-7.65 (m, 2H), 

7.37 (d, 2H), 6.68 (d, lH), 4.58 (s, 2H), 4.57 (s, 2H), 4.54(s, 2H), 3.92 (br s, IH), 2.45 

{s, 3H), 2.21-2.17 (m, 6H), 189-1.83 (m, 2H). MS (El) for C27H30N603: 487 (MH+). 

5 [00421] (2K): N-{8-[5-( {[(5-methylpyrazin-2-

yl)methyl]amino }carbonyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 )oct-3-endo-yl} benzene-

1,4-dicarboxamide. Prepared according the method of example 2 by using 2-

(aminomethyl)-5-methylpyrazine in step 2 and terephthalic acid monoamide in step 4. 

1H-NMR(400 MHz, CD30D): 8.51-8.45 (m, 4H), 8.25 (d, 1H), 7.98-7.96 (m, 2H), 

10 7.88-7.85 (m, 2H), 7.18 {d, lH), 4.72 (s, 2H), 4.68 (s, 2H), 4.10 (br s, lH), 2.54 (s, 

3H), 2.38-2.24 (rn, 6H), 2.16-2.12 (rn, 2H). MS(EI) for C21H29N703: 500 (MH+). 

[00422] (2L): 6-(3-endo-{[(5-methyl-2,3-dihydro-l ,4-benzodioxin-6-

yl)carbonyl)amino }-8-azabicyclo[3 .2 .1 ]oct-8-yl)-N-(phenylmethyl)pyridine-3-

carboxamide. Prepared according to the method of example 2 by using 5-methyl-2,3-

15 dihydro-1,4-benzodioxine-6-carboxylic acid (see: J. Med. Chem. 1997, 40, 18-23) in 

step 5. 1H NMR (400 MHz, d6-DMSO): 8.82-8.77 (rn, 1 H), 8.65 (s, 1 H), 8.08 (d, 

lH), 7.98 (dd, lH), 7.35-7.28 (m, 4H), 7.26-7.21 (m, IH), 6.81-6.74 (m, 3H), 4.54 (br 

s, 2H), 4.45 (d, 2H), 4.30-4.22 (m, 4H), 3.84-3.78 (m, 1 H), 3.34 (s, 3H), 2.22-1.94 (m, 

9H), 1.87-1.80 (m, 2H). MS (El) for C30H32N404: 513 (MH+). 

20 (00423] (2M): 6-(3-endo-{[(4-methyl-l ,3-benzodioxol-5-yl)carbonyl]amino }-8-

azabicyclo[3.2. l)oct-8-yl)-N-(phenylmethyl)pyridine-3-carboxamide. Prepared 

according to the method of example 2 by using 4-methyl-1,3-benzodioxole-5-

carboxylic acid (see: J. Med. Chem. 1997, 40, 18-23. Prepared using 

bromochloromethane in place of dibromoethane) in step 5. 1 H NMR ( 400 MHz, d6-

25 DMSO): 8.82-8.77 (m, IH), 8.65 (d, 1H), 8.12 (d, IH), 7.98 (dd, lH}, 7.35-7.28 (m, 

4H), 7.26-7.21 (m, lH), 6.89 (d, lH), 6.82 (d, IH), 6.76 (d, lH), 6.05 (s, 2H), 4.54 (br 

s, 2H), 4.45 (d, 2H), 3.84-3.78 (m, 1H), 3.34 (s, 3H), 2.24-2.17 (m, SH), 2.11-1.95 (m, 

4H), 1.88-1.8 I (rn, 2H). MS (EI) for C29H30N404: 499 (MH+). 

(00424] (2N): 6-(3-endo-{[(5-methyl-2,3-dihydro-1,4-benzodioxin-6-

30 yl)carbonyl]amino }-8-azabicyclo[3.2.1)oct-8-yl)-N-{[4-( 4-rnethylpiperazin- l­

yl)phenyl]methyl}pyridine-3-carboxarnide. Prepared as the acetate salt according to 

the method of example 2 by using 4-( 4-methylpiperazin-1-yl)benzylamine in step 2 

and 5-methyl-2,3-dihydro-1,4-benzodioxine-6-carboxylic acid (J. Med. Chem. 1997, 
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40, ppl8-23) in step 5. 1H NMR (400 MHz, d6-0MSO): 8.72-8.66 (m, IH), 8.63 (d, 

lH), 8.09 (d, lH), 7.96 (dd, IH), 7.15 (d, 2H), 6.88 (d, 2H), 6.81-6.72 (m, 3H), 4.54 

(br s, 2H), 4.37-4.21 (m, 6H), 3.84-3.78 (m, IH), 3.10-3.06 (m, 4H), 2.45-2.41 (m, 

4H), 2.23-2.13 (m, 8H), 2.10-1.94 (m, 4H), 1.90-1.80 (m, 7H). MS (El) for 

5 C35H42N604: 611 (MH+). 

1004251 (20): 6-(3-endo-{[(7-methyl- l -benzofuran-6-yl)carbonyl]amino }-8-

azabicyclo(3.2. l ]oct-8-yl)-N-(phenylmethyl)pyridine-3-carboxamide. Prepared 

according to the method of example 2 by using 7-methyl- l-benzofuran-6-carboxylic 

acid (synthesized according to reagent preparation 15) in step 5. 1H NMR (400 MHz, 

10 d6-0MSO): 8.82-8.78 (m, lH), 8.66 (s, lH), 8.26-8.24 (m, lH), 8.10 (s, lH), 8.00-

7.97 (m, lH), 7.56-7.53 (m, lH), 7.35-7.22 (m, SH), 7.00 (s, lH), 6.79-6.75 (m, lH), 

4.57 (br s, 2H), 4.46 (d, 2H), 3.98 (m, lH), 2.52 (s, 3H), 2.65-2.20 (m, 2H), 2.15-2.07 

(m, 2H), 2.03-1.98 (m, 2H), 1.91-1.85 (m, 2H). MS (EI) for C30H30N403: 495 (MH+). 

[00426] (2P): 8-methyl-N-[8-(5-{[(phenylmethyl)amino)carbonyl}pyridin-2-yl)-

15 8-azabicyclo[3.2.1 )oct-3-endo-yl]quinoline-7-carboxamide. Prepared according to 

the method of example 2 by using 8-methylquinoline-7-carboxylic acid (see: 

US2006069144) in step 5. 1H NMR (400 MHz, d6-0MSO): 8.99 (dd, lH), 8.85-8.80 

(m, IH), 8.66 (d, IH), 8.43 (d, JH), 8.38 (dd, lH), 8.00 (dd, lH), 7.88 (d, IH), 7.61-

7.57 (rn, lH), 7.47 (d, 1H), 7.35-7.30 (m, 4H), 7.26-7.21 (m, lH), 6.82-6.77 (m, lH), 

20 4.59 (br s, 2H), 4.46 (d, 2H), 3.99-3.93 (m, 1 H), 2. 76 (s, 3H), 2.28-2.13 (m, 4H), 2.03-

1.98 (m, 2H), 1.92-1.86 (m, 2H). MS (EI) for C31H31Ns02: 506 (MH+). 

(00427) (2Q): 3-methyl-4-( {[8-(5-{[(phenylmethyl)amino]carbonyl}pyridin-2-

yl)-8-azabicyclo[3 .2.1 ]oct-3-endo-yl]amino} carbonyl)phenyl carbamate. Synthesized 

as the trifluoroacetate salt according to the method of example 2 using 4-

25 [(aminocarbonyl)oxy]-2-methylbenzoic acid (synthesized according to reagent 

preparation 12) in step 4. 1H NMR (400 MHz, OMSO): 9.00-8.93 (br s, lH), 8.59-

8.56 (s, lH), 8.33-8.29 (s, lH), 8.15-8.10 (d, lH), 7.37-7.21(m,6H), 7.05-6.90 (m, 

3H), 4.67-4.59 (br s, 2H), 4.50-4.45 (d, 2H), 4.40-4.00 (br s, 2H), 3.91-3.84 (br s, 2H), 

2.36-2.32 (s, 3H), 2.31-2.23 (m, 2H), 2.18-2.08 (m, 2H), 2.05-1.99 (m, 2H), 1.97-1.89 

30 (d, 2H). MS (EI) for C29H3lNs04 · C2H102F3: 514 (MH+). 

(00428) (2R): 2-methyl-3-( {(8-(5-{[(phenylrnethyl)amino ]carbonyl }pyridin-2-

yl)-8-azabicyclo(3 .2.1 )oct-3-endo-yl]arnino }carbonyl)phenyl carbamate. Synthesized 

as the trifluoroacetate salt according to the method of example 2 using 3-
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[(aminocarbonyl)oxy]-2-methylbenzoic acid (synthesized according to reagent 

preparation 12) in step 4. 1H NMR (400 MHz, CD30D): 8.51-8.48 (d, IH), 8.48-8.46 

(s, lH), 8.28-8.23 (d, IH), 7.38-7.12 (m, 8H), 4.72-4.67 (br s, 2H), 4.58-4.56 (s, 2H), 

2.39-2.05 (m, l lH). MS (EI) for C29H31Ns04 ·C2H102F3: 514 (MH+). 

5 [00429} (2S): 6-[3-endo-( {[ 4-(hydroxymethyl)-2-

methylphenyl]carbonyl} amino )-8-azabicyclo[3.2.1 ]oct-8-yl]-N­

(phenylmethyl)pyridine-3-carboxamide. Synthesized as the trifluoroacetate salt 

according to the method of example 2 using 4-(hydroxymethyl)-2-methylbenzoic acid 

(synthesized according to reagent preparation 13) in step 4. 

10 1HNMR(400MHz,CD30D): 8.37-8.33(d,2H),8.25-8.20(d, lH), 7.28-7.13(m, 

8H), 4.64-4.60 (br s, 2H), 4.52.4.50 (s, 2H), 4.49-4.47 (s, 2H), 4.03-3.97 (m, lH), 

2.33-2.30 (s, 3H), 2.29-2.00 (m, 8H). MS (EI) for C29H31Ns04 · C2H102F3: 485 

(MH+). 

[00430] (2T): 6-[3-endo-( {[4-(hydroxymethyl)-2-

15 methylphenyl]carbonyl} amino )-8-azabicyclo[3.2. l )oct-8-yl]-N-(pyridin-3-

ylmethyl)pyridine-3-carboxamide. Synthesized as the trifluoroacetate salt according 

to the method of example 2 using (piperidin-3-yl)rnethylamine in step 2 and 4-

(hydroxymethyl)-2-methylbenzoic acid (synthesized according to reagent preparation 

13) in step 4. 1H NMR (400 MHz, CD30D): 8.86-8.81(d,1H), 8.76-8.70 (d, lH), 

20 8.52-8.47 (m, 2H), 8.29-8.23 (d, 1H), 7.99-7.93 (m, I H}, 7.36-7.30 (d, 2H), 7.27-7.21 

(m, 3H), 4.76-4.69 (br s, 4H), 4.62-4.59 (s, 2H), 4.49-4.47 (s, 2H), 4.12-4.04 (m, 1 H), 

2.83-2.80 (s, 3H), 2.45-2.07 (m, 8H). MS (EI) for C2sH31N503 · C2H102F3: 486 

(MH+). 

[00431] (2U): 6- { 3-endo-[ ( { 4-[ amino(imino )methyl]phenyl} carbonyl)amino )-8-

25 azabicyclo[3 .2.1 ]oct-8-yl }-N-(phenylmethyl)pyridine-3-carboxamide. Prepared as 

the trifluoroacetate salt according to the method of example 2 by using 4-

amidinobenzoic acid hydrochloride in step 4. 1H NMR (400 MHz, methanol-~): 

8.53 (d, lH), 8.50 (d, lH), 8.22 (dd, IH), 8.00 (d, 2H), 7.90 (d, 2H), 7.33 (m, SH), 

7.26 (m, IH), 7.13 (d, IH), 4.71 (br s, 2H), 4.57 (s, 2H), 4.10 (rn, lH), 2.30 (rn, 6H), 

30 2.11 (d, 2H); MS (EI) for C2sH30N602: 407 (MH+). 

[00432] (2V): 6-[3-endo-( {[3-(methyloxy)-2-propylphenyl]carbonyl} amino )-8-

azabicyclo[3 .2. l ]oct-8-yl]-N-(phenylmethyl)pyridine-3-carboxamide. Prepared as the 

trifluoroacetate salt according to the method of example 2 by using 3-methoxy-2-
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propylbenzoic acid (synthesized according to reagent preparation 18) in step 4. 1H 

NMR (400 MHz, methanol-c4): 8.47 (d, lH), 8.39 (d, lH), 8.25 (dd, lH), 7.33 (d, 

lH), 7.27-7.16 (m, 3H), 7.02 (d, IH), 6.90 (d, lH), 4.68 (br s, 2H), 4.57 (s, 2H), 4.06 

(m, lH), 3.83 (s, 3H), 2.67 (m, 2H), 2.33 (m, 4H), 2.20 (rn, 2H), 2.06 (d, 2H), 1.57 

5 (m, 2H), 0.92 (t, 3H); MS (EI) for C31H36N403: 513 (MH+). 

[00433} (2W): 6-[3-endo-( {[3-(methyloxy)-2-prop-2-en-l-

ylpheny!Jcarbonyl} amino )-8-azabicyclo[3.2. l )oct-8-yl]-N-(phenylmethyl)pyridine-3-

carboxamide. Prepared according to the method of example 2 by using 3-

(methyloxy)-2-prop-2-en- l -ylbenzoic acid (synthesized according to reagent 

IO preparation 19) in step 4. 1H NMR (400 MHz, methanol-d4): 8.46 (d, IH), 8.31 (d, 

IH), 8.26 (dd, IH), 7.37-7.23 (m, 6H), 7.19 (d, 1 H), 7.05 (d, 1 H), 6.94 (d, I H), 5.90 

(m, 1 H), 4.94 (m, 2H), 4.68 (br s, 2H), 4.57 (s, 2H), 4.05 (rn, I H), 3.84 (s, 3H), 3.51 

( d, 2H), 2.31 (m, 4H), 2.18 (m, 2H), 2.07 ( d, 2H); MS (EI) for C31 H34N403: 511 

(MH+). 

15 (00434] (2X): N4-(8-{ 5-[( cyclopentylamino )carbonyl)pyridin-2-yl }-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl)-2-{[2-(methylsulfonyl)ethyl]amino} benzene-1,4-

dicarboxamide. Prepared according to the method of example 2 by using 

cyclopentylamine in step 2 and 4-(aminocarbonyl)-3-{[2-

(methylsulfonyl)ethyl]amino} benzoic acid (synthesized according to reagent 

20 preparation 39) in step 4. 1H NMR (400 MHz, methanol-c4): 8.57 (d, lH), 8.14 (d, 

IH), 7.95 (dd, lH), 7.67 (d, lH), 7.13 (d, IH), 7.01 (dd, lH), 6.75 (d, IH), 4.62 (br s, 

2H), 4.30 (m, 1 H), 4.00 (m, l H), 3.81 (t, 2H), 3.47 (t, 2H), 3.01 (s, 3H), 2.24 (m, 6H), 

1.97 (m, 4H), 1.78 (m, 2H), 1.60 (m, 4H); MS (EI) for C29H 3sN60sS: 538 (MH+). 

[00435] (2Y): N4-(8-{ 5-[( cyclopentylamino )carbonyl]pyridin-2-yl }-8-

25 azabicyclo[3.2. l )oct-3-endo-yl)-2-[( 4-trans-hydroxycyclohexyl)amino )benzene-1,4-

dicarboxamide. Prepared according to the method of example 2 by using 

cyclopentylamine in step 2 and 4-(aminocarbonyl)-3-[(trans-4-

hydroxycyclohexyl)amino ]benzoic acid (synthesized according to reagent preparation 

39)instep4. 1HNMR(400MHz,methanol-c4): 8.57(d, IH), 7.96(dd, lH), 7.62(d, 

30 IH), 7.07 (d, IH), 6.89 (dd, IH), 6.75 (d, lH), 4.63 (br s, 2H), 4.30 (m, IH), 4.00 (m, 

IH), 3.63 (m, lH), 3.41 (m, IH), 2.20 (m, SH), 1.99 (m, 6H), 1.78 (m, 2H), 1.60 (m, 

4H), 1.38 (m, 4H); MS (EI) for C32H42N604: 575 (MH+). 
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[00436] (2Z): N-[8-(5-{[(phenylmethyl)amino )carbonyl }pyridin-2-yl)-8-

azabicyclo[3.2. l]oct-3-endo-yl)-1H-indole-6-carboxamide. Prepared according to the 

method of example 2 by using I H-indole-6-carboxylic acid in step 4. 1 H NMR ( 400 

MHz, DMSO-d6): 11.39 (s, lH), 8.8I (t, IH), 8.67 (d, lH), 8.12 (d, IH), 7.99 (dd, 

5 lH), 7.88 (s, lH), 7.59 (d, IH), 7.50 (dd, lH), 7.45 (dd, 1 H), 7.32 (m, 4.5H), 7.24 (m, 

0.5H), 6.78 (d, lH), 6.49 (m, lH), 4.60 (bs, 2H), 4.46 (d, 2H), 3. 84 (m, lH), 2.30 (m, 

2H), 2.06 (m, 4H), 1.94 (d, 2H). MS (EI) for C29H29Ns02: 480 (MH+). 

(00437] (2AA): l-methyl-N-[8-(5-{[(phenylmethyl)amino )carbonyl }pyridin-2-

yl)-8-azabicyclo[3.2. l ]oct-3-endo-yl]-1 H-indole-4-carboxamide. Prepared according 

10 to the method of example 2 by using I-methyl-I H-indole-4-carboxylic acid in step 4. 

1HNMR(400MHz,DMSO-d6):8.81(t,1H),8.66(d, lH),8.JO(d, lH), 7.99 (dd, 

lH), 7.61 (d, lH) 7.42 (d, lH), 7.38 (d, IH), 7.32 (m, 4H), 7.24 (m, 2H), 6.78 (m, 

2H), 4.60 (bs, 2H), 4.46 (d, 2H), 3. 86 (m, lH), 3.81(s,3H), 2.28 (m, 2H), 2.06 (m, 

4H), 1.94 (d, 2H). MS (EI) for C30H31Ns02: 494 (MH+). 

15 [00438] (2AB): 6-(3-endo-{[ (7-methyl-2,3-dihydro-1-benzofuran-6-

yl)carbonyl]amino }-8-azabicyclo[3 .2.1 ]oct-8-yl)-N-(phenylmethyl)pyridine-3-

carboxamide. Isolated in trifluoroacetate salt form according to the method of 

example 2 by using 7-methyl-2,3-dihydro-1-benzofuran-6-carboxylic acid 

(synthesized according to reagent preparation 16) in step 3. 1H NMR (400 MHz, d6-

20 DMSO): 9.02 (m, lH), 8.55 (d, lH), 8.18 (m, 2H), 7.32 (m, 4H), 7.25 (m, lH), 7.10 

(m, 2H), 6.81 (d, lH), 4.65 (broads, 2H), 4.53 (t, 2H), 4.47 (d, 2H), 3.87 (m, IH), 

3 .20 (t, 2H), 2.27 (m, 2H), 2.14 (s, 3H), 2.11 (m, 2H), 2.02 (m, 2H), 1.97 ( d, 2H). MS 

(EI) for C30H32N403: 497 (MH+). 

(00439] (2AC): 6-(3-endo-{[(8-methyl-3,4-dihydro-2H-chromen-7-

25 yl)carbonyl)amino }-8-azabicyclo[3.2.1 ]oct-8-yl)-N-(phenylmethyl)pyridine-3-

carboxamide. Prepared according to the method of example 2 by using 8-methyl-3,4-

dihydro-2H-chromene-7-carboxylic acid (Sawada, Y. et al, Pest Management Science, 

2003, 59(1), 36-48.) in step 3. 1H NMR (400 MHz, d6-DMSO): 8.79 (t, IH), 8.63 (d, 

lH), 8.10 (d, lH), 7.91 (dd, lH), 7.28 (m, 4H), 7.21 (m, lH), 6.92 (d, lH), 6.72 (t, 

30 2H), 4.52 (broads, 2H), 4.44 (d, 2H), 4.16 (t, 2H), 3.81 (m, lH), 2.72 (t, 2H), 2.18 (rn, 

2H), 2.07 (s, 3H), 2.04 (m, 2H), 1.96 (rn, 2H), 1.92 (m, 2H), 1.84 (d, 2H). MS (EI) 

for C31H34N403: 511 (MH+). 
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(00440) (2AD): 4-methyl-N-[8-(5-{[(phenylmethyl)amino ]carbonyl }pyridin-2-

yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-1 H-benzirnidazole-5-carboxamide. Prepared 

according to the method of example 2 by using 7-methyl-1 H-benzimidazole-6-

carboxylic acid (synthesized according to reagent preparation 23) in step 3. 1H NMR 

5 (400 MHz, d6-DMSO): 8.81 (m, lH), 8.66 (dd, 1 H), 8.23 (m, 1 H), 8.14 (broads, 1 H), 

7.98 (m, IH), 7.31(m,4H), 7.23 (m, lH), 6.76 (dd, lH), 4.57 (broads, 2H), 4.46 (t, 

2H), 3.88 (m, lH), 2.62 (m, 2H), 2.27 (m, lH), 2.14 (m, 2H), 2.07 (m, 2H), 1.90 (m, 

2H), 1.64 (d, 2H). MS (EI) for C29H30N602: 495 (MH+). 

[ 00441] (2AE): N-[8-( 5-{ [ (phenylrneth yl)amino ]carbonyl} pyridin-2-yl )-8-

10 azabicyclo[3 .2.1 ]oct-3-endo-yl]-1 H-benzimidazole-5-carboxamide. Isolated as the 

trifluoroacetate salt according to the method of example 2 by using lH­

benzimidazole-5-carboxylic acid in step 3. 1H NMR (400 MHz, d6-DMSO): 9.07 (m, 

lH), 8.60 (m, IH), 8.21(m,2H), 7.96 (m, 2H), 7.34 (m, 4H), 7.26 (m, lH), 7.15 (m, 

lH), 4.71 (broads, 2H), 4.49 (d, 2H), 3.95 (m, IH), 2.79 (m, 2H), 2.35 (m, lH), 2.15 

15 (m, lH), 2.08 (m, 4H). MS (EI) for C28H28N60 2: 481 (MH+). 

(00442) (2AF): 2-[(cyclopropylmethyl)amino ]-N4-{8-[5-( {[(3R)-1-(1-

methylethyl)pyrrolidin-3-yl]amino }carbonyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 ]oct-3-

endo-yl} benzene-1,4-dicarboxamide. Prepared according to the method of example 2 

by using (R)-1-isopropylpyrrolidin-3-amine (synthesized according to reagent 

20 preparation 9) in step 2 and 4-(aminocarbonyl)-3-[(cyclopropylmethy)amino]benzoic 

acid (synthesized according to reagent preparation 39) in step 4. 1H NMR ( 400 MHz, 

d6-DMSO): 8.62 (d, IH), 8.32-8.24 (m, 2H), 8.17 (d, IH), 7.96 (dd, lH), 7.93 (hrs, 

lH), 7.67 (d, IH), 7.30 (hrs, lH), 6.98 (d, IH), 6.89 (dd, IH), 6.78 (d, lH), 4.58 (hrs, 

2H), 4.48-4.35 (m, lH), 3.85-3.78 (m, lH), 3.65-2.55 (rn, 7H), 3.03 (dd, 2H), 2.25-

25 2.12 (rn, 2H), 2.12-1.97 (rn, 4H), 1.95-1.86 (m, 2H), 1.29-1.04 (m, 7H), 0.54-0.49 (m, 

2H), 0.27-0.22 (m, 2H); MS (EI) for C32H43F3N103: 574 (MH+). 

(00443] (2AG): 5-[(1-ethylpropyl)amino ]-N-{8-[5-( {[(1-ethylpyrrolidin-2-

yl)methyl)amino }carbonyl)pyridin-2-yl]-8-azabicyclo[3.2. l )oct-3-endo-yl }-2-

methylbenzene-1,4-dicarboxarnide. Prepared according to the method of example 2 

30 by using l-(ethylpyrrolidin-2-yl)methanarnine in step 2 and 4-(aminocarbonyl)-2-

methyl-5-[(1-ethylpropyl)amino ]benzoic acid (synthesized according to reagent 

preparation 42) in step 4. 1H NMR (400 MHz, d6-DMSO): 8.58 (d, lH), 8.28 (d, 

lH), 8.16 (t, IH), 8.04 (d, IH), 7.92 (dd, lH), 7.84 (hrs, lH), 7.48 (s, lH), 7.16 (hrs, 
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1H),6.74(d, 1H),6.56(s, 1H),4.54(brs,2H),3.82(brs, 1H),3.28-3.18(m, lH), 

3.06-2.96 (m, 2H), 2.88-2.77 (m, 1 H), 2.58-2.50 (m, 1 H), 2.30-2.20 (m, 3H), 2.18 (s, 

3H), 2.16-1.94 (m, SH), 1.92-1.83 (m, 3H), 1.82-1.72 (m, lH), 1.68-1.42 (m, 7H), 

1.04 (t, 3H), 0.88 (t, 6H); MS (EI) for C34H49N703: 604 (MH+). 

5 [00444] (2AH): N4-(8-{5-[(cyclopentylamino)carbonyl]pyridin-2-yl}-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl)-2-{[3-{[2-( dimethyl amino )ethyl]oxy }-4-

(methyloxy)phenyl]amino} benzene-1,4-dicarboxamide. Prepared according to the 

method of example 2 by using cyclopentylamine in step 2 and 4-(aminocarbonyl)-3-

{[3- {[2-( dimethylamino )ethyl]oxy }-4-(methyloxy)phenyl]amino} benzoic acid 

l 0 (prepared according to the methods in reagent preparation 40) in step 4. 1H NMR 

(400 MHz, CD30D): 8.56 (d, lH), 7.94 (dd, lH), 7.72 (d, lH), 7.43 (d, IH), 7.05-7.02 

(m, 2H), 6.98-6.93 (m, 2H), 6.72 (d, lH), 4.57 (br s, 2H), 4.36 (m, 3H), 3.93 (m, lH), 

3.86 (s, 3H), 3.42 (m, 2H), 2.89 (s, 6H), 2.21 (m, 2H), 2.09 (br s, 2H), 2.00 (m, 2H), 

1.94 (s, 3H), 1.88 (d, 2H), 1.77 (m, 2H), 1.67-1.52 (m, 4H); MS (EI) for C31H47N10s: 

15 670 (MH+). 

(00445] (2AI): 6-[3-endo-( {[2-iodo-3-(methyloxy)phenyl]carbonyl} amino )-8-

azabicyclo[3 .2.1 ]oct-8-yl]-N-(phenylmethyl)pyridine-3-carboxamide. Prepared 

according to the method of example 2 by using 2-iodo-3-methoxybenzoic acid 

(synthesized according to reagent preparation 21) in step 4. 1H NMR (400 MHz, d6-

20 DMSO): 8.95 (br. s,lH), 8.57 (s, lH), 8.38-8.34 (d, lH), 8.16-8.09 (d, lH), 7.42-7.22 

(m, 4H), 7.05-6.97 (m, 2H), 6.88-6.84 (d, 2H), 4.66-4.59 (m, 2H), 4.50-4.45 (d, 2H), 

3.92-3.83 (m, 4H), 2.36-2.28 (m, 2H), 2.19-2.10 (m, 2H), 2.02-1.89 (m, 4H). MS (EI) 

for C2sH29lN403: 597 (MH+). 

(00446] (2AJ): 2,6-dimethyl-Nl-[8-(5-{[(phenylmethyl)amino)carbonyl}pyridin-

25 2-yl)-8-azabicyclo[3 .2.1 ]oct-3-endo-yl]benzene-1,4-dicarboxamide. Prepared 

according to the method of example 2 by using 4-(aminocarbonyl)-2,6-

dimethylbenzoic acid in step 4. 1H NMR (400 MHz, d6-DMSO): 8.83-8.77 (m,IH), 

8.66 (s, lH), 8.41-8.37 (d, IH), 8.01-7.96 (d, IH), 7.92 (s, 1H), 7.56 (s, 2H), 7.36-7.21 

(m, 6H), 6.78-6.74 (d, lH), 4.59-4.53 (m, 2H), 4.48-4.44 (d, 2H), 3.96-3.91 (m, lH), 

30 2.26 (s, 6H), 2.21-2.11 (m, 4H), 2.00-1.91 (m, 2H), 1.83-1. 75 (m, 2H). MS (EI) for 

C:10H33Ns03: 512 (MH+). 

(00447] (2AK): 2-(( 4-trans-hydroxycyclohexyl)arnino ]-N4-{8-[5-( {[ 1-( 1-

methylethyl)pyrrolidin-3-yl )amino} carbonyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 )oct-3-
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endo-yl}benzene-1,4-dicarboxamide. Prepared according to the method of example 2 

by using (3R}-l-(1-methylethyl}pyrrolidin-3-arnine in step 2 (synthesized according 

to reagent preparation 9) and 4-(aminocarbonyl}-3-[(trans-4-

hydroxycyclohexyl)amino]-benzoic acid (synthesized according to reagent 

5 preparation 39) in step 4. 1H NMR (400 MHz, d6-DMSO): 8.63-8.60 (d, l H), 8.24-

8.16 (m, 3H}, 8.00-7 .87 (m, 2H), 7 .68-7 .63 ( d, I H), 7 .31-7 .25 (br. s, J H), 6. 96 (s, I H), 

6.85-6.80 (d, lH), 6.78-6.73 (d, IH), 4.64-4.51 (m, 3H), 4.39-4.29 (m, 2H), 3.86-3.80 

(m, lH), 2.84-2.87 (m, 2H), 2.70-2.61 (m, 2H), 2.47-2.40 (m, 2H), 2.38-2.30 (m, 2H), 

2.28-2.20 (m, 2H), 2.12-1.92 (m, 4H), 1.79-1.69 (m, 2H), 1.37-1.17 (m, 6H), 1.06-

10 0.99 (m, 6H), 0.97-0.93 (m, 2H). MS (El) for C34H47N104: 618 (MH+). 

(00448] (2AL): 6-[3-endo-( {[ 4-(hydroxymethyl)phenyl]carbonyl }amino )-8-

azabicyclo[3 .2.1 ]oct-8-yl]-N-(phenylmethyl)pyridine-3-carboxamide. Prepared 

according to the method of example 2 by using 4-(hydroxymethyl)benzoic acid in step 

4. 1H NMR (400 MHz, Methanol-<4): 8.62 (d, lH), 7.99 (dd, lH), 7.79-7. 74 (m, 2H), 

15 7.48-7.44 (m, 2H), 7.37-7.28 (m, 4H), 7.27-7.20 (m, IH), 6.77 (d, lH), 4.67 (s, 2H), 

4.62 (br s, 2H), 4.55 (s, 2H), 4.05-3.97 (m, lH), 2.35-2.09 (m, 6H), 1.96 (d, 2H); MS 

(El) for C2sH30N403: 471 (MH). 

(00449] (2AO): 6-(3-endo-{[(2-amino-6-chloro-9H-purin-9-yl)acetyl]amino }-8-

azabicyclo[3 .2.1 ]oct-8-yl)-N-(phenylmethyl)pyridine-3-carboxamide. Prepared as the 

20 trifluoroacetate salt according to the method of example 2 by using 2-amino-6-chloro-

9H-purine-9-acetic acid in step 4. 1H NMR (400 MHz, Metahnol-<4): 8.45 (d, l H), 

8.39 (d, lH), 8.25 (dd, lH), 8.07 (s, lH), 7.18 (d, lH), 4.67 (br s, 2H), 3.99-3.91 (m, 

lH), 3.33-3.28 (s, 2H), 2.38-2.16 (m, 6H), 1.99 (d, 2H); MS (EI) for C27H28ClN902: 

456 (MH+). 

25 (00450] (2AP): 6-[3-endo-( {[2-methyl-3,4-

bis(methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]-N­

(phenylmethyl)pyridine-3-carboxarnide. Prepared as the trifluoroacetate salt 

according to the method of example 2 by using 3,4-dimethoxy-2-methylbenzoic acid 

(synthesized according to reagent preparation 17) in step 4. 1H NMR (400 MHz, 

30 Methanol-<4): 8.42 (d, IH), 8.36-8.29 (m, 2H), 7.38-7.23 (m, SH), 6.94 (s, IH), 6.84 

(s, IH), 4.72 (br s, 2H), 4.57 (s, 2H), 4.12-4.05 (m, lH), 3.85-3.83 (m, 6H), 2.45-2.20 

(m, 9H), 2.14 ( d, 2H); MS (EI) for C30H34N404: 515 (MH+). 
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(00451) (2AQ): 6-[3-endo-( {[2-bromo-3-(methyloxy)phenyl]carbonyl} amino)-

8-azabicyclo[3 .2.1 ]oct-8-yl]-N-(phenylmethyl)pyridine-3-carboxamide. Prepared 

according to the method of example 2 by using 2-bromo-3-methoxybenzoic acid 

(synthesized according to reagent preparation 20) in step 4. 1H NMR (400 MHz, 

5 DMSO-d6): 8.80 (t, lH), 8.65 (d, lH), 8.38 (d, lH), 7.98 (dd, lH), 7.39 (t, lH), 7.36-

7.28 (m, 4H), 7.27-7.20 (m, lH), 7.14 (dd, lH), 6.91 (dd, IH), 6.76 (d, IH), 4.54 (br 

s, 2H), 4.46 (d, 2H), 3.90-3.80 (m, 4H), 2.30-2.20 (m, 2H), 2.15-2.04 (m, 2H), 2.00-

1.89 (m, 2H), 1.83 (d, 2H); MS (EI) for C2sH29BrN403 : 547 (M-H). 

(00452) (2AR): 4-methyl-N-(8-{ 5-[ ( {[ 4-( 4-methylpiperazin-1-

10 yl)phenyl]methyl} amino)carbonyl]pyridin-2-yl }-8-azabicyclo[3.2. l ]oct-3-endo-yl)­

l H-benzimidazole-5-carboxamide. Prepared as the trifluoroacetate salt according to 

the method of example 2 by using 7-methyl-1 H-benzimidazole-6-carboxylic acid 

(synthesized according to reagent preparation 23) in step 4. 1H NMR (400 MHz, 

Methanol-c4): 9.38 (s, lH), 8.58 (d, lH), 8.49 (d, lH), 8.22 (dd, lH), 7.72 (d, lH), 

15 7.59 (d, IH), 7.32-7.28 (m, 2H), 7.16 (d, IH), 7.02-6.98 (m, 2H), 4.71 (br s, 2H), 4.49 

(s, 2H), 4.20-4.09 (m, lH), 3.87-3.78 (m, 2H), 3.64-3.55 (m, 2H), 3.29-3.20 (m, 2H), 

3.07-2.94 (m, SH), 2.69 (s, 3H), 2.43-2.16 (m, 6H), 2.09 (d, 2H); MS (EI) for 

C34H40Ns02: 593 (MH+). 

(00453] (2AS): N4-(8-{ 5-[( cyclopentylamino )carbonyl]pyridin-2-yl }-8-

20 azabicyclo[3 .2.1 ]oct-3-endo-yl)-2-[( cyclopropylrnethyl)amino ]benzene-1,4-

dicarboxamide. Prepared according to the method of example 2 by using 4-

aminocarbonyl-3-( cyclopropylmethyl)benzoic acid (synthesized according to reagent 

preparation 39) in step 4. 1H NMR (400 MHz, DMSO-d6): 8.59 (d, lH), 8.25 (t, lH), 

8.15 (d, lH), 8.01 (d, lH), 7.96-7.90 (rn, 2H), 7.67 (d, lH), 7.28 (br s, lH), 6.98 (s, 

25 lH), 6.88 (dd, lH), 6.75 (d, lH), 4.55 (br s, 2H), 4.23-4.16 (m, lH), 3.85-3.78 (m, 

1 H), 3 .04 (t, 2H), 2.25-1. 79 (m, 1 OH), 1. 76-1.43 (rn, 6H), 1.17-1.05 (rn, 1 H), 0.54-

0.48 (m, 2H), 0.27-0.22 (m, 2H); MS (EI) for C30H3sN603: 531 (MH+). 

[00454] 2(A T): 6-(3-endo-{[(2,3-dimethylphenyl)carbonyl]amino }-8-

azabicyclo[3 .2.1 ]oct-8-yl)-N-(phenylmethyl)pyridine-3-carboxamide. Prepared 

30 according to the method of example 2 by using 2,3-dimethylbenzoic acid in step 4. 

1H NMR (400 MHz, DMSO-d6): 8.81-8.79 (m, IH), 8.65 (d, lH), 8.23 (d, 1 H), 7.97 

(dd, IH), 7.33-7.24 (m, 3H), 7.23-7.07 (m, 3H), 6.76 (d, lH), 4.55 (br s, 2H), 4.47 (s, 
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2H), 3.85 (hrs, lH), 2.22 (s, 3H), 2.20 (s, 2H), 2.11 (s, 3H), 2.09-2.08 (m, 2H), 1.98-

1.97 (m, 2H), 1.87-1.84 (m, 2H). MS(EI) for C29H32N402: 469 (MH+). 

[00455) 2(AU): 2-[(cyclopropylmethyl)amino)-N4-[8-(5-

{[ methyl(methyloxy)amino ]carbonyl} pyridin-2-yl)-8-azabicyc1o[3 .2.1 ]oct-3-endo-

5 yl)benzene-1,4-dicarboxamide. Prepared according to the method of example 2 by 

using N,0-dimethylhydroxylarnine hydrochloride in step 2 and 4-(arninocarbonyl)-3-

[(cyclopropylmethyl)amino ]benzoic acid (synthesized according to reagent 

preparation 39) in step 4. 1H NMR (400 MHz, methanol-d4): 8.55 (d, lH), 7.93 (dd, 

1 H), 7.63 (d, l H), 7.05 (d, l H), 6.91 (dd, l H), 6.75 (d, 1 H), 4.63 (br s, 2H), 4.00 (m, 

l 0 1 H), 3.64 (s, 3H), 3.35 (s, 3H), 3.08 (d, 2H), 2.24 (m, 6H), 1.97 (d, 2H), 1.15 (m, l H), 

0.58 (m, 2H), 0.29 (m, 2H); MS (EI) for C27H34N604: 507 (MH+). 

SYNIHETIC SCHEME 3: 

15 

(00456} Scheme 3 generally describes the synthesis of all of the compound(s) listed 

in Exampie 3, wherein R 1 is as defined in the specification. 

(00457] In Scheme 3, ammonia is added to compound (A) under suitable reaction 

20 conditions to form compound (B). Compound Bis then deprotected under acidic 

conditions, such as with the use ofHCI, to remove BOC and form compound (C). 

To compound (C) is added R 1COOH under appropriate reaction conditions and with a 

suitable coupling reagent, such as HATU, to condense and form the amide bond in 

compound (0). 
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[00458] EXAMPLE 3: 6-[3-endo-( {[2-fluoro-3-

(methyloxy)phenyl ]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. 

[00459] STEP 1: To 6-(3-endo-(tert-butoxycarbonylamino )-8-

5 azabicyclo[3.2. l ]octan-8-yl)nicotinic acid (prepared in example 2) ( 4.43 g, 12.8 

mmol) in THF (100 ml) was added triethylarnine (2.69 ml, 19.2 mmol) and isobutyl 

chlororoformate (1.67 ml, 13.4 mmol). The mixture was stirred at 0°C for 1 hour, at 

which time a 28% solution of concentrated aqueous ammonia (20 ml) was added. 

The reaction mixture was stirred for 3 hours then the volume was reduced in vacuo. 

10 The resultant mixture was diluted with water and extracted with ethyl acetate. The 

organic layer was dried over anhydrous sodium sulfate, filtered, concentrated in vacuo 

to afford (1.85 g, 42% yield) of tert-butyl 8-(5-carbamoylpyridin-2-yl)-8-

azabicyclo[3.2. l )octan-3-endo-ylcarbamate, which was used without further 

purification. 1H NMR (400 MHz, DMSO-d6): 8.60 (s, lH), 7.94-7.88 (d, 1H), 7.71 (s, 

15 lH), 7.09 (s, lH), 6.86 (s, lH), 6.72-6.67 (d, lH), 4.52-4.40 (m, 2H), 3.45-3.39 (m, 

lH), 2.15-2.07 (m, 2H), 2.02-1.87 (m, 2H), 1.86-1.87 (m, 2H), 1.75-1.66 (m, 2H), 

1.39 (s, 9H). MS (EI) for C1sH26N403: 347 (MH+). 

[00460) STEP 2: To tert-butyl 8-(5-carbamoylpyridin-2-yl)-8-

azabicyclo[3.2. l ]octan-3-endo-ylcarbamate (1.85 g, 5.3 mmol) in methanol (20 ml) 

20 was added a solution of 4N hydrogen chloride in dioxane (2.65 ml) and the reaction 

mixture refluxed for five minutes. After cooling to room temperature, the reaction 

mixture was concentrated and dried to afford 6-(3-endo-amino-8-

azabicyclo[3.2.1 ]octan-8-yl)nicotinamide as the hydrochloride salt (1.31 g, 100% 

yield). MS (EI) for C13H1sN40: 247 (MH+). 

25 (00461] STEP 3: A mixture of tert-butyl 8-(5-carbamoylpyridin-2-yl)-8-

azabicyclo[3.2.1 ]octan-3-endo-ylcarbamate hydrochloride salt (0.050 g, 0.157 mmol), 

2-fluoro-3-methoxybenzoic acid (0.027 g, 0.157 mmol), HOAt (0.314 ml, 0.5 M 

solution in dimethylformamide, 0.157 mmol), HA TU (0.060 g, 0.157 mmol), and N­

methylmorpholine (0.069 ml, 0.628 mmol) in dimethylformamide (0.5 mL) was 

30 stirred at room temperature for 16 h. The reaction mixture was poured into water (2 

ml) and the resulting precipitate was collected by filtration. The filter cake was 

washed with water (2 x 1 mL), and dried to give 6-[3-endo-( {[2-fluoro-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2. I ]oct-8-yl]pyridine-3-
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carboxamide (0.038 g, 61% yield). 1H NMR (400 MHz, d6-DMSO): 8.62 (d, IH), 

8.41 (d, IH), 7.94(dd, lH), 7.74(br s, lH), 7.36(t, IH), 7.20(dd, lH), 7.12(brs, 

1 H), 6.95 ( dd, 1 H), 6. 73 ( d, 1 H), 4.54 (br s, 2H), 3.90-3.82 (m, 4H), 2.28-2.18 (m, 

2H), 2.14-2.03 (m, 2H), 2.00-1.88 (m, 2H), 1.83 (d, 2H); MS (EI) forC21 H23ClN403: 

5 415 (MH+). 

(00462] Using analogous synthetic techniques and substituting with alternative 

starting reagents, the following compounds [(3B)-(3Q)] were prepared. Alternative 

starting materials were obtained commercially unless otherwise indicated. 

(00463] (3B): 6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino)-8-

10 azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-carboxamide. Prepared according to the method 

of example 3 by using 2-methyl-3-methoxybenzoic acid in step 3. 1 H NMR ( 400 

MHz, DMSO-d6): 8.62 (d, lH), 8.22 (d, lH), 7.94 (dd, lH), 7.74 (hrs, lH), 7.23 (t, 

IH), 7.12 (hrs, 1 H), 7.02 (d, 1 H), 6.86 (d, 1 H), 6. 73 (d, 1 H), 4.54 (hrs, 2H), 3.84 (m, 

IH), 3.80 (s, 3H), 2.20 (m, 2H), 2.14 (s, 3H), 2.08 (m, 2H), 1.96 (m, 2H), 1.84 (d, 

15 2H); MS (EI) for C22H26N403: 395 (MH+). 

(00464] (3C): 6-[3-endo-( {[2-chloro-3-(methyloxy)phenyl)carbonyl}amino)-8-

azabicyclo[3.2.1 ]oct-8-yl]pyridine-3-carboxamide. Prepared according to the method 

of example 3 by using 2-chloro-3-methoxybenzoic acid in step 3. 1H NMR (400 MHz, 

d6-DMSO): 8.62 (d, lH), 8.38-8.34 (m, 1H), 7.94 (dd, lH), 7.74 (hr s, lH), 7.31-7.25 

20 (m, lH), 7.23-7.16 (m, lH), 7.12 (hrs, lH), 7.09-7.03 (m, lH), 6.73 (d, lH), 4.55 (hr 

s, 2H), 3 .87 (s, 3H), 2.28-2.17 (rn, 2H), 2.12-1.90 (m, 4H), 1.84 ( d, 2H); MS (EI) for 

C21H23fN403: 399 (MH+). 

(00465] (3D): 6-(3-endo-{ [( 4-amino-2-methylphenyl)carbonyl)amino }-8-

azabicyclo[3.2.1 )oct-8-yl)pyridine-3-carboxamide. Prepared as the acetate salt 

25 according to the method of example 3 by using 4-amino-2-methylbenzoic acid in step 

3. 1HNMR(400MHz,CD30D): 8.62(s, 1H),8.0l-7.96(d, IH), 7.18-7.14(d, IH), 

6.77-6.73 (d, l H), 6.55-6.50 (m, 2H), 4.64-4.58 (br. s, 2H), 4.00-3.93 (m, 1 H), 2.32 

(s, 3H), 2.31-2.11(m,6H), 1.91(s,3H), 1.90-1.88 (m, 2H). MS (EI) for C21H2sNs02: 

380 (MH+). 

30 (00466] (3 E): 6-[3-endo-( {[ 4-(hydroxymethyl)phenyl]carbonyl} amino )-8-

azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-carboxamide . Prepared according to the method 

of example 3 by using 4-(hydroxymethyl)benzoic acid in step 3. 1H NMR ( 400 MHz, 

d6-DMSO): 8.62 (d, IH), 8.15 (d, IH), 7.95 (dd, lH), 7.79-7.70 (m, 3H), 7.41(d,2H), 
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7.12 (hrs, IH), 6.75 (d, 1 H), 5.32 (t, IH), 4.62-4.52 (m, 4H), 3.88-3.82 (m, 1 H), 

2.26-2.16 (m, 2H), 2.13-1.86 (m, 6H); MS (EI) for C21 H24N403: 379 (M-H). 

(00467] (3F): N-{8-[5-{aminocarbonyl)pyridin-2-yl]-8-azabicyclo[3.2. l ]oct-3-

endo-yl} benzene-1,4-dicarboxamide . Prepared according to the method of example 3 

5 by using terephthalic acid monoamide in step 3. 1H NMR (400 MHz, d6-DMSO): 8.54 

(brs, lH), 8.16{d, IH), 8.12-8.04(m, lH), 7.90(brs, lH), 7.47 (d, 2H), 7.41(d,2H), 

7.38-7.26 (m, 2H), 6.99 (hrs, lH), 4.64 (hrs, 2H), 4.53 (s, 2H), 3.92-3.85 (m, lH), 

3.83 (s, 3H), 2.30-2.20 (m, 2H), 2.18-1.92 (m, 6H); MS (EI) for C22H26N404: 409 

(M-H). 

l 0 [00468] (30): 6-[3-endo-( {[ 4-(hydroxymethyl)-3-

(methyloxy)phenyl ]carbonyl }-amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide. Prepared as the trifluoroacetate salt according to the method of example 

3 by using 4-(hydroxymethyl)-3-methoxybenzoic acid (synthesized according to 

reagent preparation 24) in step 3. 1H NMR (400 MHz, d6-DMSO): 8.62 (d, 1 H), 8.32 

15 (d, lH), 8.10 (br s, IH), 7.98-7.92 (m, 3H), 7.86-7.80 (m, 2H), 7.75 (br s, IH), 7.53 

(br s, lH), 7.13 (br s, lH), 6.75 (d, lH), 4.57 (br s, 2H), 3.91-3.83 (m, IH), 2.28-2.17 

(m, 2H), 2.14-1.96 (m, 4H), 1.91 (d, 2H); MS (EI) for C22H23Ns03: 392 (M-H). 

[00469] (3J): 6-[3-endo-( {[2-( 4-hydroxybut-l-yn-l-yl)-3-(methyloxy)phenyl]-

carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-carboxamide. Prepared 

20 according to the method of example 3 by using 2-( 4-hydroxybut-l-ynyl)-3-

methoxybenzoic acid (synthesized according to reagent preparation 28) in step 3. 1H 

NMR (400 MHz, d6-DMSO: 8.61 (d, IH), 8.21 {d, IH), 7.95 {dd, 1 H), 7.74 ( br s, 

lH), 7.33 (t, lH), 7.15-7.06 (m, 2H), 6.94 (d, lH), 6.73 {d, lH), 4.83 (hrs, lH), 4.55 

(hrs, 2H), 3.89-3.84 (m, lH), 3.82 (s, 3H), 3.58-3.52 (m, 2H), 2.55 (t, 2H), 2.26-2.20 

25 (m, 2H), 2.15-2.05 (m, 2H), 1.97-1.92 (m, 2H), 1.83 {d, 2H); MS (EI) for 

C2sH2sN404: 449 (MH+). 

[00470] (3K): N4-{8-[5-(arninocarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-

endo-yl }-2-{ [2-(methyloxy)ethyl]amino} benzene-1,4-dicarboxamide. Prepared 

according to the method of example 3 by using 4-aminocarbonyl-3-(2-

30 methoxyethylamino)benzoic acid (synthesized according to reagent preparation 39) 

in step 3. 1H NMR (400 MHz, ~-MeOH): 8.53 (d, lH), 7.89 (dd, lH), 7.54 (d, lH), 

7.80 (d, lH), 6.84 (dd, lH), 6.66 (d, lH), 4.54 (hr, 2H), 3.91 (tr, lH), 2.55 (tr, 2H), 
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3.30 (tr, 2H), 3.29 (s, 3H), 2.20-2.09 (m, 7H), 1.89 (m, 2H); MS (El) for C24H3oN604: 

467 (MH\ 

[00471] (3L): N4-{8-[5-(aminocarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-

endo-yl}-2-[(2-rnorpholin-4-ylethyl)oxybenzene-1,4-dicarboxylate. Prepared 

5 according to the method of example 3 by using 4-aminocarbonyl-3-(2-

morpholinoethoxy)benzoic acid (synthesized according to reagent preparation 27 ) in 

step 3. 1HNMR (400 MHz, d4-MeOH): 8.50(d, lH), 8.40(d, lH), 8.23(dd, lH), 

7.68(d, lH), 7.62(s, lH), 7.55(d, lH), 7.15(d, IH), 4.72(s, 2H), 4.6l(s, 2H), 4.09-

3.99(m, 4H), 3.62-3.60(m, 4H), 2.37-2.26(m, 6H), 2.15(d, 2H). MS(EI) for 

10 C21H34N60s: 523(MH+). 

[00472] (3M): N4-{ 8-[5-(arninocarbonyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 )oct-3-

endo-yl }-2-[( 4-hydroxycyclohexyl)arnino ]benzene-1,4-dicarboxamide. Prepared 

according to the method of example 3 by using 4-(aminocarbonyl)-3-[(trans-4-

hydroxycyclohexyl)amino ]benzoic acid (synthesized according to reagent preparation 

15 39) in step 3. 1H NMR (400 MHz, DMSO-d6): 8.62 (d, lH), 8.20 (m, 2H), 7.95 (dd, 

lH), 7.91 (brs, lH), 7.75 (brs, lH), 7.66 (d, 1H), 7.27 (brs, lH), 7.12 (brs, lH), 

7.06 (br s, I H), 6.96 (s, I H), 6.83 (d, l H), 6.75 (d, I H), 4.60 (d, I H), 4.57 (br s, 2H), 

3.83 (m, I H), 3.48 (m, 1 H), 2.24 (m, 2H), 2.10-1.81 (m, 1 OH), 1.25 (m, 4H); MS (EI) 

for C21H34N604: 507 (MH+). 

20 [00473] (3N): 2-(acetylarnino)-N4-{8-[5-(aminocarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl} benzene-1,4-dicarboxamide. Prepared according to 

the method of example 3 by using 3-(acetylamino)-4-(aminocarbonyl)benzoic acid 

(synthesized according to reagent preparation 29) in step 3. 1H NMR (400 MHz,~­

MeOH): 8.68 (d, lH), 8.53 (d, IH), 7.89 (dd, lH), 7.73 (d, 1H), 7.42 (dd, lH) 6.67 (d, 

25 lH),4.54 (br, 2H), 3.93 (tr, IH}, 2.18 (m, SH}, 2.10 (s, 3H), 2.08 (m, 3H), 1.86 (m, 

2H);MS (EI) for C23H26N604: 451 (MH+}. 

[00474] (30): N4-{8-[5-(aminocarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-

endo-yl }-lH-indole-4, 7-dicarboxamide. Prepared according to the method of example 

3 by using 7-carbamoyl-1 H-indole-4-carboxylic acid (synthesized according to 

30 reagent preparation 30) in step 3. 1H NMR (400 MHz, DMSO- d6): 11.28 (s, lH), 

8.64 (s, 1 H), 8.59 (d, 1 H), 8.22 (d, 1 H), 8.18 (bs, l H), 8.00 (dd, l H), 7.74 (d, l H), 

7.52 (bs, lH), 7.42 (s, IH), 7.32 (m, 2H), 6.78 (bs, IH), 6.76 (d, lH), 4.54 (bs, 2H), 
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3.84 (m, lH), 2.28 (m, 2H), 2.08 (m, 4H), 1.96 (rn, 2H). MS (EI) for C23H24N603: 

432 (MH+). 

[00475) (3P): N4-{8-[5-(arninocarbonyl)pyridin-2-yl]-8-azabicyclo[3.2. l ]oct-3-

endo-yl }-2-{[2-(methylsulfonyl)ethyl]arnino }benzene-1,4-dicarboxarnide. Prepared 

5 according to the method of example 3 by using 4-(aminocarbonyl)-3-{[2-

(methylsulfonyl)ethyl]amino} benzoic acid (synthesized according to reagent 

preparation 39) in step 3. 1H NMR (400 MHz, DMSO-d6): 8.64 (d, lH), 8.32 (t, l H), 

8.19(d, IH), 7.95(m,2H), 7.75(brs, lH), 7.69(d, lH), 7.36(brs, IH), 7.12(brs, 

lH), 7.01 (s, lH), 7.01 {s, lH), 6.95 (d, IH), 6.75 (d, lH), 4.57 (br s, 2H), 3.84 (m, 

10 lH), 3.66 (m, 2H), 3.46 (t, 2H), 3.03 (s, 3H), 2.21 (m, 2H), 2.08 (m, 2H), 2.00 (m, 

2H), 1.90 (d, 2H); MS (EI) for C24H3oN60sS: 515 (MH+). 

[00476) (3Q): N4-{8-[5-(aminocarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-

endo-yl }-2-( cyclobutylamino )benzene-1,4-dicarboxamide. Prepared according to the 

method of example 3 by using 4-( arninocarbonyl)-3-[ ( cyclobutyl)amino )benzoic acid 

15 (synthesized according to reagent preparation 39) in step 3. 1H NMR ( 400 MHz, d6-

DMSO: 8.62 (d, lH), 8.31 (d, lH), 8.18 (d, 1 H), 7.98-7.92 (m, 2H), 7. 74 ( br s, 1 H), 

7.67 (d, lH), 7.32 (br s, lH), 7.12 (br s, lH), 6.89 (d, IH), 6.85 (s, lH), 6.75 (d, lH), 

4.57 (br s, 2H), 4.01-3.91 (m, lH), 3.86-3.79 (m, 1H), 2.44-2.33 (m, 2H), 2.26-2.16 

(m, 2H), 2.13-1.70 (m, 10H); MS (EI) for C2sH30N603: 463 (MH+). 

20 
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[00477] Scheme 4 generally describes the synthesis of all of the compound(s) listed 

in Example 4, wherein R3 is as defined in the specification. 

[00478] In Scheme 4, compound (B) is added to compound (A) under appropriate 

5 reaction conditions and with a suitable coupling reagent, such as HATU, to condense 

and form the amide bond in compound (C). The carboxylate of compound C is 

hydrolyzed with a base, such as LiOH, to form compound (D). To compound (D) is 

added R3NH2 under appropriate reaction conditions and with a suitable coupling 

reagent, such as HOBT and EDCI, to condense and form the amide bond in 

10 compound (E). 

[00479] EXAMPLE 4: N-(l-ethylazetidin-3-yl)-6-(3-endo-{[(7-methyl-2,3-

dihydro-l-benzofuran-6-yl)carbonyl]amino }-8-azabicyclo[3 .2.1 ]oct-8-yl)pyridine-3-

carboxamide. 

[00480] STEP 1: To a solution of 7-methyl-2,3-dihydro-1-benzofuran-6-

15 carboxylic acid (synthesized in reagent preparation 16) (1.72 g, 9.63 mrnol), HATU 

(3.66 g, 9.63 mmol), and DIEA (6.70 ml, 38.5 mrnol) in DMF (25 mL) was added 

ethyl 6-(3-endo-amino-8-azabicyclo[3 .2.1 ]oct-8-yl)pyridine-3-carboxylate 

(synthesized in example 1) (2.68 g, 9.63 rnrnol). The mixture was stirred at 30°C for 

22 hours, at which time it was partitioned between ethyl acetate and saturated sodium 

20 bicarbonate. The organic layer was separated and washed with lithium chloride and 

then brine. The organic layer was dried over anhydrous sodium sulfate, filtered then 

concentrated in vacuo to afford (5.39 g, 129%) of ethyl 6-(3-endo-{[(7-methyl-2,3-

dihydro-l-benzofuran-6-yl)carbonyl]amino }-8-azabicyc1o[3 .2.1 ]oct-8-yl)pyridine-3-

carboxylate which was used without further purification. 1H NMR (400 MHz, 

25 DMSO-d6): 8.67-8.64 (s, lH), 8.18-8.13 (s, lH), 7.98-7.89 (d, lH), 7.13-7.07 (d, 1H), 

6.83-6.73 (m, 2H), 4.64-4.50 (rn, 4H), 4.29-4.21 (m, 2H), 3.88-3.81 (m, 1 H), 3.25-

3.15 (m, 2H), 2.26-2.18 (d, 2H), 2.16-2.12 {s, 3H), 2.10-1.85 (m, 6H), 1.32-1.26 (m, 

3H). MS (EI) for C2sH29N304: 436 (MH+). 

[00481] STEP 2: To a solution of ethyl 6-(3-endo-{[(7-methyl-2,3-dihydro-1-

30 benzofuran-6-yl)carbonyl]arnino }-8-azabicyclo[3 .2.1 ]oct-8-yl)pyridine-3-carboxylate 

( 4.19 g, 9 .63 mrnol) in methanol (I 00 ml) was added 2M lithium hydroxide (24.0 ml, 

48.0 mrnol). The mixture was stirred at 50°C for 24 hours, at which time the volume 

was reduced in vacuo, the pH adjusted to 5 with 1 N hydrochloric acid, and extracted 

252 



with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate, 

filtered, concentrated in vacuo to afford (3.27 g, 83%) of 6-(3-endo-{[(7-methyl-2,3-

dihydro-l-benzofuran-6-yl)carbonyl]arnino }-8-azabicyclo[3.2.1 ]oct-8-yl)pyridine-3-

carboxylic acid, which was used without further purification. 1H NMR (400 MHz, 

5 DMSO-d6): 12.65-12.34 (br. s, lH), 8.64-8.61 (s, lH), 8.16-8.12 (d, lH), 7.93-7.89 (d, 

IH), 7.13-7.07 (d, lH), 6.82-6.79 (d, lH), 6.76-6.72 (d, IH), 4.62-4.50 (rn, 4H), 3.88-

3.81 (m, lH), 3.25-3.15 (rn, 2H), 2.26-2.18 (d, 2H), 2.15-2.12 (s, 3H), 2.10-1.85 (m, 

6H). MS (EI) for C23H2sN304: 408 (MH+). 

[00482] STEP 3: To a solution of 6-(3-endo-{[(7-methyl-2,3-dihydro-1-

l 0 benzofuran-6-yl)carbonyl]amino }-8-azabicyclo[3.2. l ]oct-8-yl)pyridine-3-carboxylic 

acid (236 mg, 0.580 rnrnol), HOBT (94 mg, 0.696 mmol), N-rnethylmorpholine ( 127 

µL, 1.16 mrnol) and EDCI (133 mg, 0.696 mmol) in DMF (3 mL) was added tert­

butyl 3-arninoazetidine-l-carboxylate (120 mg, 0.696 mmol). The reaction mixture 

was stirred at room temperature for 5 h, at which time it was concentrated in vacuo 

15 then purified by flash chromatography (5% methanol in dichloromethane eluent) to 

afford 1, 1-dimethylethyl 3-( {[ 6-(3-endo-{[(7-methyl-2,3-dihydro-l-benzofuran-6-

yl)carbonyl]arnino }-8-azabicyclo[3.2. l ]oct-8-yl)pyridin-3-

yl]carbonyl }amino )azetidine-l-carboxylate (270 mg, 83%) as a white powder. MS 

(EI) for C31H39NsOs: 560 (M-H). 

20 [00483] STEP 4: To a solution of 1, 1-dimethylethyl 3-( {[6-(3-endo-{[(7-methyl-

2,3-dihydro-1-benzofuran-6-yl)carbonyl]amino }-8-azabicyclo[3 .2.1 )oct-8-yl)pyridin-

3-yl]carbonyl} amino )azetidine-1-carboxylate (270 mg, 0.480 mmol) in acetonitrile (5 

mL) was added a solution of hydrogen chloride (4.0M in dioxane, 500 µL) at room 

temperature and stirred for 15 h. The white suspension was filtered and the product 

25 washed with diethyl ether to give N-azetidin-3-yl-6-(3-endo-{[(7-methyl-2,3-dihydro­

l-benzofuran-6-yl)carbonyl]amino }-8-azabicyclo[3 .2.1 ]oct-8-yl)pyridine-3-

carboxamide hydrochloride salt (233 mg, 97%). MS (EI) for C26H31 N503: 462 

(MH). 

[00484] STEP 5: To a solution ofN-azetidin-3-yl-6-(3-endo-{[(7-methyl-2,3-

30 dihydro-l-benzofuran-6-yl)carbonyl]arnino }-8-azabicyclo[3 .2.1 ]oct-8-yl)pyridine-3-

carboxamide hydrochloride salt (SO mg, 0.100 mmol) in methanol (1 mL) and 

tetrahydrofuran (1 mL) at 0°C was added acetaldehyde (11 µL, 0.200 mmol). The 

reaction mixture was stirred at 0°C for 20 min, at which time sodium 
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cyanoborohydride (13 mg, 0.200 rnmol) was added then stirred at room temperature 

for 5 h. The reaction mixture was quenched with IN aqueous hydrochloric acid then 

diluted with water. The solution was purified by preparatory HPLC (0.1 % aqueous 

ammonium acetate-acetonitrile) to afford the title compound (11.7 mg) as a white 

5 powder. 1H NMR (400 MHz, DMSO-d6): 8.59 (d, IH), 8.47 (d, lH), 8.12 (d, IH), 

7.94 (dd, IH), 7.10 (d, lH), 6.80 (d, lH), 6.74 (d, 1H), 4.55-4.51(m,4H), 4.45-4.40 

(rn, lH), 3.85-3.79 (br rn, lH), 3.51(t,2H), 3.20 (t, 2H), 2.87 (t, 2H), 2.42-2.37 (m, 

2H), 2.22-2.17 (m, 2H), 2.13 (s, 3H), 2.10-2.04 (m, 2H), 1.99-1.96 (m, 2H), 1.86-1.83 

(m, 2H), 0.87 (t, 3H). MS (EI) for C2sH3sNs03: 490 (MH+). 

10 (00485] Using analogous synthetic techniques and substituting with alternative 

starting reagents, the following compounds [(4A)-(4AC)] were prepared. Alternative 

starting reagents were obtained commercially unless otherwise indicated. 

[00486] ( 48): 6-(3-endo-{[(7-methyl-2,3-dihydro-1-benzofuran-6-

yl)carbonyl)amino }-8-azabicyclo[3.2.1 ]oct-8-yl)-N-{(1 S)-l-[3-

15 (methyloxy)phenyl]ethyl }pyridine-3-carboxamide. Prepared according to the method 

of example 4 by using (S)-1-(3-methoxyphenyl)ethanamine in step 4, then omission 

of steps 5 and 6. 1H NMR (400 MHz, DMSO-d6): 8.72 (m, IH), 8.60 (d, lH), 8.18 (d, 

lH), 8.13 (m, lH), 7.22 (t, lH), 7.11 (d, lH), 6.98 (m, lH), 6.94 (m, 2H), 6.80 (m, 

2H), 5.12 (m, lH), 4.66 (bs, 2H), 4.52 (rn, 2H), 3.86 (m, lH), 3.74 (s, 3H), 3.20 (m, 

20 2H), 2.24 (m, 2H), 2.16 (s, 3H), 2.09 (m, 2H), 2.02 (m, 2H), 1.94 (m, 2H), 1.46 ( d, 

3H). MS (El) for C32H36N404: 541 (MH+). 

[00487] (4C): 6-(3-endo-{[(7-methyl-2,3-dihydro-1-benzofuran-6-

yl)carbonyl)amino }-8-azabicyclo[3 .2.1]oct-8-yl)-N-{[4-( 4-methylpiperazin-1-

yl)phenyl]methyl }pyridine-3-carboxamide. Prepared according to the method of 

25 example 4 by using ( 4-( 4-methylpiperazin-1-yl)phenyl)methanamine in step 4, then 

omission of steps 5 and 6. 1H NMR (400 MHz, DMSO-d6): 8.70 (t, 1 H), 8.63 (d, l H), 

8.13 (d, lH), 7.96 (dd, IH), 7.15(d,2H), 7.11 (d, IH),6.88(m,2H),6.80(d, IH), 

6.74 (d, IH), 4.58 (rn, 4H), 4.34 (d, 2H), 3.82 (rn, IH), 3.20 (m, 2H), 3.08 (m, 4H), 

2.43 (m, 4H), 2.21 (s, 3H), 2.20 (m, 2H), 2.13 (s, 3H), 2.07 (rn, 2H), 1.97 (m, 2H), 

30 1.84 (d, 2H). MS (El) for C35H42N603: 595 (MH). 

(00488) ( 40): 6-(3-endo- {[(7-methyl-2,3-dihydro-1-benzofuran-6-

yl)carbonyl)amino }-8-azabicyclo[3.2. l ]oct-8-yl)pyridine-3-carboxamide. Isolated as 

hydrochloride salt. Prepared according to the method of example 4 by using ammonia 
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in step 4, then omission of steps 5 and 6. 1H NMR (400 MHz, CD30D): 8.44 (d, 

IH), 8.36 (d, lH), 8.32 (dd, IH), 7.29 (d, lH), 7.10 (d, lH), 6.85 (d, lH), 4.71 (br s, 

2H), 4.56 (t, 2H), 4.07 (m, lH), 3.23 (t, 2H), 2.34 (m, 4H), 2.23 (m, 2H), 2.21 (s, 3H), 

2.13 (d, 2H); MS (El) forC23H26N403: 407 (MH+). 

5 ( 00489] ( 4 E): 6-(3-endo-{ [ (7-methyl-2,3-dihydro- l -benzofuran-6-

yl )carbonyl)arnino }-8-azabicyclo[3.2. l ]oct-8-yl)-N-{(l S)-1-[ 4-( 4-methylpiperazin-1-

yl)phenyl]ethyl}pyridine-3-carboxamide. Prepared according to the method of 

example 4 by using (S)-1-( 4-( 4-rnethylpiperazin-1-yl)phenyl)ethanamine (synthesized 

according to reagent preparation 3) in step 4, then omission of steps 5 and 6. 1H 

10 NMR (400 MHz, CDCh w/ 10% CD30D): 8.59 (d, lH), 7.88 (dd, lH), 7.27 (d, lH), 

7.06 (d, lH), 6.83 (dd, 4H),6.57 (d, lH), 5.18 (m, lH), 4.57 (t, 3H), 4.06 (m, lH), 

3.26 (t, 2H), 3.12 (dd, 4H), 2.70 (s, 4H), 2.55 (dd, 4H), 2.35-2.20 (br m, 8H), 2.19-

2.04 (br m, 4H), 1.83 (br d, 2H), 1.51 (d, 3H), 1.41 (s, 2H). MS (EI) for C 36H44N603: 

609 (MH+). 

15 100490] ( 4F): 6-(3-endo-{[(7-methyl-2,3-dihydro-1-benzofuran-6-

yl)carbonyl)amino }-8-azabicyclo[3.2.1)oct-8-yl)-N-{4-(4-methylpiperazin- l­

yl)phenylmethyl }pyridine-3-carboxarnide. Prepared according to the method of 

example 4 by using 4-(1-methylpiperidin-4-yl)benzylamine (synthesized according to 

reagent preparation 2) in step 4, then omission of steps 5 and 6. 1H NMR (400 MHz, 

20 CD30D): 8.41 (d, l H), 8.37 (dd, lH), 7.38 (d, lH), 7.31 (dd, 4H), 7.10 (d, lH), 6.85 

(d, lH), 4.75 (br s, 2H), 4.57 (t, 2H), 4.55 (s, 2H), 4.09 (t, lH), 3.60 (br d, 2H),3.21 

(hr m, 6H), 2.91 (s, 4H), 2.88 (s, 2H), 2.40-1.85 (br m, 11 H). ). MS (EI) for 

C35H43Ns03: 593 (MH). 

[00491) (40): N-[(4-{[2-(diethylamino)ethyl)oxy}phenyl)methyl]-6-(3-endo-

25 {[(7-methyl-2,3-dihydro-l-benzofuran-6-yl)carbonyl)amino }-8-azabicyclo[3.2.1 ]oct-

8-yl)pyridine-3-carboxamide. Prepared according to the method of example 4 by 

using 2-[4-(aminomethyl)phenoxy]-N,N-diethylethylamine (synthesized according to 

reagent preparation 4) in step 4, then omission of steps 5 and 6. 1H NMR(400 MHz, 

CD30D): 8.40 (d, lH), 8.39 (dd, IH), 7.39- 7.33 (m, 3H), 7.11 (d, lH), 7.01- 6.99 (rn, 

30 2H), 6.86 (d, l H), 4.59 (s, 2H), 4.56- 4.36 (m, 4H), 4.34- 4.33 (m, 2H), 4.09 (t, 1 H), 

3.60 (q, 2H), 3.32-3.3 l(m, 3H), 3.23 (t, 2H), 2.38-2.33 (m, 4H), 2.32- 2.24 (m, 8H), 

l.38(s, 2H), l.37(s, 2H), 1.35 (s, 2H); MS(EI) for C36~5N504: 612 (MH+). 
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(00492) (4H): N-( cyclopropylmethyl)-6-(3-endo-{[(7-methyl-2,3-dihydro-l-

benzofuran-6-yl)carbonyl]amino }-8-azabicyclo[3 .2.1 ]oct-8-yl)pyridine-3-

carboxamide hydrochloride. Prepared according to the method of example 4 by using 

cyclopropylmethanamine in step 4, then omission of steps 5 and 6. 1H NMR (400 

5 MHz, DMSO-d6): 8.70-8.60 (br. s, IH), 8.52-8.47 (s, IH), 8.27-8.16 (d, 2H), 7.22-

7.09 (m, 2H), 6.84-6.79 (d, IH), 4.78-4.65 (br. s, 2H), 4.59-4.49 (m, 2H), 3.93-3.88 

(m, 1H), 3.25-3.10 (m, 4H), 2.32-2.24 (d, 2H), 2.18-1.97 (m, 9H), 1.07-0.97 (m, lH), 

0.47-0.40 (m, 2H), 0.26-0.19 (m, 2H). MS (EI) for C21H32N403: 461 (MH+). 

[00493} (41): N-[2-(diethylamino)ethyl]-6-(3-endo-{[(7-methyl-2,3-dihydro-l-

l 0 benzofuran-6-yl)carbonyl]amino }-8-azabicyclo[3.2. l ]oct-8-yl)pyridine-3-

carboxamide. Isolated as hydrochloride salt. Prepared according to the method of 

example 4 by using N,N-diethylethane-1,2-diamine in step 4, then omission of steps 5 

and 6. 1H NMR (400 MHz, DMSO-d6): 9.08 (br s, lH), 8.60 (s, lH), 8.30-8.20 (m, 

2H), 7.25-7.10 (m, 2H), 6.81 (d, lH), 4.77 (br s, 2H), 4.54 (t, 2H), 3.87 (br s, lH), 

15 3.66-3.61 (m, 2H), 3.25-3.15 (m, 8H), 2.30-1.95 (m, 1lH),1.25-1.21(t,6H). MS (EI) 

for C29H39Ns03: 506 (MH+). 

I 00494} ( 4J): 6-(3-endo-{ [(7-methyl-2,3-dihydro-1-benzofuran-6-

yl)carbonyl]amino }-8-azabicyclo[3.2.1 )oct-8-yl)-N-[(3R)- l-rnethylpyrrolidin-3-

yl]pyridine-3-carboxamide. Prepared according to the method of example 4 by using 

20 (R)-1-rnethylpyrrolidin-3-amine in step 4, then omission of steps 5 and 6. 1H 

NMR(400 MHz, CD30D): 8.50 (s, lH), 8.40(s, lH), 7.38 (d, lH), 7.11 (d, IH), 6.08 

(d, lH), 4.80( s, 2H), 4.65 (s, lH), 4.55(t, 2H), 4.08-4.03 (m, 2H), 3.98-3.88(m, lH), 

3.77-3.75(m, 2H), 3.49-3.4l(m, 2H), 3.34(t, 4H), 3.05(s, lH), 2.98(s, 2H), 2.72-2.61 

(m, l H), 2.38- 2. l 9(m, 8H), 2.18 (s, 3H); MS(EI) for C2sH35Ns03: 490 (MH+). 

25 (00495] (4K): 6-(3-endo-{[(7-rnethyl-2,3-dihydro-l-benzofuran-6-

yl)carbonyl)amino }-8-azabicyclo[3 .2.1 ]oct-8-yl)-N-[(3S)- l-methylpyrrolidin-3-

yl]pyridine-3-carboxamide. Prepared according to the method of example 4 by using 

(S)-1-methylpyrrolidin-3-amine in step 4, then omission of steps 5 and 6. 1H NMR 

(400 MHz, CD30D): 8.SO(s, IH), 8.40(s, IH), 7.38 (d, lH), 7.10 (d, lH), 6.85 (d, 

30 1 H), 4.76 (s, 2H), 4.66-4.60(m, 1 H), 4.57(t, 3H), 4.10-4.08{m, 2H), 3.80-3.77 (m, 

2H), 3.46-3.40 (m, I H), 3.23(t, 3H), 3.18 (s, 2H), 3.05 (s, 2H), 2. 70-2.60(m, I H), 

2.38-2. l 9(m, 8H), 2.26 (s, 3H); MS(EI) for C28H35N50 3: 490 (MH+). 
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(00496) ( 4 L ): 6-(3-endo- {[(7-methyl-2,3-dihydro- l -benzofuran-6-

yl)carbonyl]amino }-8-azabicyclo[3 .2.1 ]oct-8-yl)-N-(l-methylpiperidin-4-yl)pyridine-

3-carboxamide. Prepared according to the method of example 4 by using 1-

methylpiperidin-4-amine in step 4, then omission of steps 5 and 6. 1 H NMR ( 400 

5 MHz,DMSO-d6): 8.62-8.58(s, lH),8.15-8.11 (d, lH),8.05-8.00(d, lH), 7.95-7.90 

(d, IH), 7.13-7.09 (d, lH), 6.82-6.78 (d, IH), 6.76-6.72 (d, lH), 4.58-4.48 (m, 4H), 

3.87-3. 78 (m, 1 H), 3.24-3.15 (m, 2H), 3.00-2.91 (m, 1 H), 2.39-2.30 (br. s, 4H), 2.25-

2.17 (d, 2H), 2.15-2.12 (s, 3H), 2.11-2.03 (m, 2H), 2.01-1.95 (m, 2H), 1.93-1.90 (s, 

3H), 1.87-1.77 (m, 4H), 1.68-1.55 (m, 2H). MS (EI) for C21H31Ns03: 504 (MH+). 

10 [00497] (4M): N-[(1 S)-1-(4-{[2-(diethylamino )ethyl]oxy}phenyl)ethyl)-6-(3-

endo-{[(7-methyl-2,3-dihydro-l-benzofuran-6-yl)carbonyl]amino }-8-

azabicyclo[3 .2.1 )oct-8-yl)pyridine-3-carboxamide. Prepared according to the method 

· of example 4 by using (S)-2-[ 4-(1-aminoethyl)phenoxy]-N,N-diethylethylamine 

(synthesized according to reagent preparation 4) in step 4, then omission of steps 5 

15 and 6. 1H NMR (400 MHz, CD30D): 8.59 (d, lH), 7.97 (dd, lH), 7.35 (d, 2H), 7.09 

(d, lH), 6.97 (d, 2H), 6.84 (d, lH), 6.75 (d, 1 H), 5.22-5.14 (m, lH), 4.64-4.52 (m, 

4H), 4.30-4.26 (m, 2H), 4.01-3.94 (m, IH), 3.51-3.43 (m, 2H), 3.27-3.15 (rn, 6H), 

2.33-2.09 (m, 9H), 1.89 (d, 2H), 1.53 (d, 3H), 1.31 (t, 6H); MS (EI) for C31H41N504: 

626 (MH+). 

20 (00498] ( 4N): 7-methyl-N-(8-{ 5-[( 4-methylpiperazin- l-yl)carbonyl]pyridin-2-

yl }-8-azabicyclo[3 .2.1 ]oct-3-endo-yl)-2,3-dihydro-1-benzofuran-6-carboxamide. 

Prepared according to the method of example 4 by using 1-methylpiperazine in step 4, 

then omission of steps 5 and 6. 1H NMR (400 MHz, CDCIJ): 8.29 (d, lH), 7.61 (dd, 

lH), 7.05 (d, lH), 6.81 (d, lH), 6.54 (d, lH), 6.22 (d, lH), 4.60 (m, 4H), 4.24 (q, lH), 

25 3.39 (br s, 3H), 3.24 (t, 2H), 2.45 (br s, 3H), 2.37-2.12 (br m, 7H), 2.05-1.95 (br m, 

3H), 1.81 (br d, 2H), 1.25 (s, 3H). MS (EI) for C2sH35Ns03: 490 (MH+). 

[004991 ( 40): N-(1-ethylpiperidin-3-yl)-6-(3-endo-{[(7-methyl-2,3-dihydro-1-

benzofuran-6-yl)carbonyl]amino }-8-azabicyclo[3 .2.1 ]oct-8-yl)pyridine-3-

carboxamide. Prepared according to the method of example 4 by using 1-

30 ethylpiperidin-3-amine in step 4, then omission of steps 5 and 6. 1 H NMR ( 400 MHz, 

CDCI)): 8.64 (br s, IH), 7.96 (br s, lH), 7.05 (d, lH) 6.87 (d, lH), 6.54 (d, lH), 6.23 

(d, lH), 4.58 (m, 2H), 4.36-4.22 (br m, 2H), 3.24 (t, 2H), 2.75-2.15 (br m, 11 H), 2.07-
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1.95 (br m, 2H), 1.80 (br d, 4H), 1.60 (br s, 2H), 1.25 (s, lH), 1.09 (br s, 2H) ). MS 

(EI) for C30H39Ns03: 518 (MH+). 

[00500] (4P): 6-(3-endo-{[(7-methyl-2,3-dihydro-l-benzofuran-6-

yl)carbonylJamino }-8-azabicyclo[3.2. l ]oct-8-yl)-N-[(3R)-1-(l-

5 methylethyl)pyrrolidin-3-yl]pyridine-3-carboxamide. Prepared according to the 

method of example 4 by using (R)-1-isopropylpyrrolidin-3-amine (synthesized 

according to reagent preparation 9) in step 4, then omission of steps 5 and 6. 1 H 

NMR (400 MHz, DMSO-d6): 8.61 (d, lH), 8.27 (br s, 1H), 8.13 (d, IH), 7.95 (dd, 

lH), 7.1 l (d, lH), 6.80 (d, lH), 6.76 (d, lH), 4.56-4.51(m,4H), 4.41 (br m, lH), 3.82 

10 (br m, lH), 3.20 (t, 2H), 2.23-2.17 (m, 2H), 2.13 (s, 3H), 2.11-2.04 (m, 2H), 2.01-1.96 

(m, 2H), 1.87-1.82 (m, 2H), 1.13 (br m, 6H). MS (EI) for C30H39Ns03: 518 (MH+). 

[00501) (4Q): 6-(3-endo-{[(7-methyl-2,3-dihydro-l-benzofuran-6-

yl )carbonylJamino }-8-azabicyclo[3 .2.1 ]oct-8-yl)-N-[ (3 S )-1-methylpiperidin-3-

yl]pyridine-3-carboxamide. Prepared according to the method of example 4 by using 

15 (S)-1-methylpiperidin-3-amine (synthesized according to reagent preparation 9) in 

step 4, then omission of steps 5 and 6. 1H NMR (400 MHz, DMSO-d6): 8.60 (s, IH), 

8.13 (d, IH), 7.93 (dd, lH), 7.11 (d, lH), 6.80 (d, 1H), 6.76 (d, lH), 4.56-4.51 (m, 

4H), 3.84-3.79 (brm, 2H), 3.20 (t, 4H), 2.22-2.17 (m, 2H), 2.13 (s, 3H), 2.10-2.04 (m, 

2H), 2.01-1.96 (m, 2H), 1.87-1.81 (m, 4H). MS (EI) for C29H31Ns03: 504 (MH+). 

20 [ 00502] ( 4R): 6-(3-endo-{[ (7-methyl-2,3-dihydro-1-benzofuran-6-

yl )carbonyl)amino }-8-azabicyclo[3 .2. l ]oct-8-yl)-N-[ (3S)-1-( 1-

methylethyl)pyrrolidin-3-yl]pyridine-3-carboxamide. Prepared according to the 

method of example 4 by using (S)-1-isopropylpyrrolidin-3-amine (synthesized 

according to reagent preparation 9) in step 4, then omission of steps 5 and 6. 1H 

25 NMR (400 MHz, CDCh): 8.64 (d, lH), 7.95 (dd, lH), 7.05 (d, lH), 6.80 (d, 1H), 

6.52 (d, IH), 6.23 (d, lH), 4.74 (br s, lH), 4.60 (br s, lH), 4.59 (t, 3H), 4.23 (q, lH), 

3.24 (t, 2H), 3.18 (br s, lH), 2.98 (br d, lH), 2.73 (dd, 1H), 2.59 m, lH), 2.47-2.32 (br 

m, 3H), 2.24 (s, 3H), 2.25-2.19 (br m, 2H), 2.01 (q, 2H), 1.82 (d, 3H), 1.19 (t, 6H). 

MS (EI) for C30H39Ns03: 518 (MH+). 

30 [00503] (4S): N-[(3S)-1-ethylpyrrolidin-3-yl]-6-(3-endo-{[(7-methyl-2,3-

dihydro-1-benzofuran-6-yl)carbonyl)amino }-8-azabicyclo[3 .2.1 ]oct-8-yl)pyridine-3-

carboxamide. Prepared according to the method of example 4 by using (S)-1-

ethylpyrrolidin-3-amine (synthesized according to reagent preparation 9) in step 4, 
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then omission of steps 5 and 6. 1H NMR (400 MHz, CDCb): 8.60 (d, lH), 7.92 (d, 

lH), 7.08 (d, lH), 6.87 (d, lH), 6.53 (d, lH), 6.40 (d, lH), 6.24 (d, lH), 4.62 (m, 4H), 

4.23 (q, lH), 3.24 (t, 2H), 2.97 (m, lH), 2.76 (br m, lH), 2.55-2.45 (br m, 3H), 2.43-

2.26 (br m, 6H), 2.25-2.18 (br m, 2H), 2.02 (m, 3H), 1.82 br d, 2H), 1.72 (m, 1 H), 

5 1.12 (t, 3H). MS (EI) for C29H37Ns03: 504 (MH). 

[00504] (4T): 6-(3-endo-{[(7-methyl-2,3-dihydro-1-benzofuran-6-yl)carbonyl]-

amino }-8-azabicyclo[3 .2.1]oct-8-yl)-N-(1-(1-methylethyl)piperidin-4-yl]pyridine-3-

carboxamide. Prepared according to the method of example 4 by using 1-( 1-

methylethyl)piperidin-4-amine (synthesized according to reagent preparation 9) in 

10 step 4, then omission of steps 5 and 6. 1H NMR (400 MHz, CDCh): 8.53 (d, lH), 

7.91 (d, lH), 7.05 (d, lH), 6.87 (d, lH), 6.53 (d, lH), 6.21 (d, lH), 5.77 (d, d, lH), 

4.60 (m, 4H), 4.22 (q, lH), 3.98(m, 1 H), 3.24 (t, 2H), 2.81 (d, 2H), 2.74 (m, 1 H), 2.32 

(m, 8H), 2.22 (m, 2H), 2.11-1.98 (br m, 4H), 1.82 (br m, 4H), 1.67 (br s, 2H), 1.52 

(m, 2H), 1.05 (d, 6H). MS (EI) for C31fLt1Ns03: 532 (MH+). 

15 [00505] ( 4U): N-[ l-ethylpiperidin-4-yl]-6-(3-endo-{[ (7-methyl-2,3-dihydro- l-

benzofuran-6-yl)carbonyl]amino }-8-azabicyclo[3 .2.1 ]oct-8-yl)pyridine-3-

carboxamide. Prepared according to the method of example 4 by using l -

ethylpiperidin-4-amine (synthesized according to reagent preparation 9) in step 4, 

then omission of steps 5 and 6. 1H NMR (400 MHz, CDCb): 8.56 (d, lH), 7.91 (d, 

20 lH), 7.04 (d, IH), 6.86 (d, lH), 6.53 (d, lH), 6.22 (d, lH), 5.86 (d, lH), 4.60 (m, 4H), 

4.22 (q, 1H), 4.01 (m, lH), 3.24 (t, 2H), 2.93 (br d, 2H), 2.47 (q, 2H), 2.37-2.28 (br 

m, SH), 2.27-1.96 (br m, 6H), 1.81 (br d, 2H), 1.61 (m, 2H), 1.11 (t, 3H). MS (EI) for 

C30H39Ns03: 518 (MH+). 

[00506] ( 4V): N-[(3R)- l -ethylpiperidin-3-yl)-6-(3-endo-{ [ (7-methyl-2,3-dihydro-

25 l-benzofuran-6-yl)carbonyl]amino }-8-azabicyclo(3.2.1 )oct-8-yl)pyridine-3-

carboxamide. Prepared according to the method of example 4 by using (R)-1-

methylpiperidin-3-amine (synthesized according to reagent preparation 9) in step 4, 

then omission of steps 5 and 6. 1H NMR (400 MHz, DMSO-d6): 8.60 (s, lH), 8.13 (d, 

lH), 7.93 (dd, lH), 7.11 (d, 1H), 6.80 (d, lH), 6.75 (d, lH), 4.56-4.51(m,4H), 3.82 

30 (brm, lH), 3.20 (t, 2H), 2.22-2.17 (m, 2H), 2.14 (s, 3H), 2.10-2.04 (m, 2H), 2.00-1.96 

(m, 2H), 1.87-1.81(m,4H), 1.07 (brm, 3H). MS (EI) for C30H39Ns03: 516 (M-H). 

(00507) (4W): 6-(3-endo-{[(7-methyl-2,3-dihydro-l-benzofuran-6-

yl)carbonyl]amino }-8-azabicyclo[3.2.1)oct-8-yl)-N-[1-(1-methylethyl)azetidin-3-
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yl)pyridine-3-carboxamide. Prepared according to the method of example 4 by using 

acetone in step 6. 1H NMR (400 MHz, DMSO-d6): 8.60 (d, lH), 8.50 (br s, lH), 8.13 

(d, lH), 7.94 (dd, lH), 7.11 (d, IH), 6.80 (d, lH), 6.75 (d, lH), 4.56-4.51(m,4H), 

4.40 (br m, lH), 3.82 (br m, lH), 3.61 (br s, lH), 3.22-3.18 (m, 2H), 2.21-2.19 (m, 

5 2H), 2.14 (s, 3H), 2.11-2.04 (m, 2H), 2.00-1.96 (m, 2H), 1.87-1.82 (m, 2H), 0.91 (d, 

6H). MS (EI) for C29H31Ns03: 504 (MH+). 

(00508] ( 4X): N-(l-methylazetidin-3-yl)-6-(3-endo-{[(7-methyl-2,3-dihydro-l-

benzofuran-6-yl)carbonyl)amino }-8-azabicyclo(3 .2.1 ]oct-8-yl)pyridine-3-

carboxamide. Prepared according to the method of example 4 by using 1-

10 methylazetidin-3-amine (synthesized according to reagent preparation 9) in step 4, 

then omission of steps 5 and 6. 1H NMR (400 MHz, DMSO-d6): 8.60 (d, lH), 8.48 

(d, lH), 8.13 (d, lH), 7.94 (dd, lH), 7.11(d,1H), 6.80 (d, 1H), 6.74 (d, IH), 4.56-

4.51(m,4H), 4.43-4.38 (m, IH), 3.82 (brm, lH), 3.56-3.52 (m, 2H), 3.22-3.18 (m, 

4H), 2.94-2.91(m,2H), 2.34-2.32 (m, lH), 2.24 (s, 3H), 2.14 (s, 3H), 2.10-2.05 (m, 

15 2H), 1.99-1.95 (m, 2H). MS (El) for C27H33N503: 476 (MH+). 

(00509) ( 4Y): N-[(3R)-l-ethylpyrrolidin-3-yl]-6-(3-endo-{[(7-methyl-2,3-

dihydro-l-benzofuran-6-yl)carbonyl]amino }-8-azabicyclo(3.2. l ]oct-8-yl)pyridine-3-

carboxamide. Prepared according to the method of example 4 by using (R)-1-

ethylpyrrolidin-3-amine (synthesized according to reagent preparation 9) in step 4, 

20 then omission of steps 5 and 6. MS (EI) for C29H31Ns03: 504 (MH+). 

[00510] (4Z): 6-(3-endo-{[(7-methyl-2,3-dihydro-l-benzofuran-6-

yl)carbonyl]amino }-8-azabicyclo[3 .2.1 )oct-8-yl)-N-[ (3R)- l-(l-methylethyl)piperidin-

3-yl]pyridine-3-carboxamide. Prepared according to the method of example 4 by 

using (R)-1-isopropylpiperidin-3-amine (synthesized according to reagent preparation 

25 9) in step 4, then omission of steps 5 and 6. 1 H NMR ( 400 MHz, DMSO-d6): 8.60 (s, 

1 H), 7.93 (d, 1 H), 7.04 (d, 1 H), 6.86 (d, 1 H), 6.54 (d, 1 H), 6.31 (d, 1 H), 4.59 (m, 4H), 

4.21(m,2H), 3.23 (t, 2H), 2.75 (m, IH), 2.70-2.50 (br m, 3H}, 2.40-1.45 (br m, 8H), 

1.01 {dd, 6H). MS (EI) for C31H4 1Ns03: 532 (MH+). 

[00511] (4AA): N-[(3S)-l-ethylpiperidin-3-yl]-6-(3-endo-{[(7-methyl-2,3-

30 dihydro-l-benzofuran-6-yl)carbonyl)amino }-8-azabicyclo[3 .2.1 )oct-8-yl)pyridine-3-

carboxamide. Prepared according to the method of example 4 by using (S)-1-

ethylpiperidin-3-amine (synthesized according to reagent preparation 9) in step 4, 

then omission of steps 5 and 6. MS (EI) for C30H39N503: 518 (MH+). 

260 



(00512] (4AB): 6-(3-endo-{[(7-methyl-2,3-dihydro-l-benzofuran-6-

yl)carbonyl)amino }-8-azabicyclo[3.2. l )oct-8-yl)-N-[(3S)-1-(1-methylethyl)piperidin-

3-yl]pyridine-3-carboxamide. Prepared according to the method of example 4 by 

using (S)-l-isopropylpiperidin-3-amine (synthesized according to reagent preparation 

5 9) in step 4, then omission of steps 5 and 6. 1H NMR (400 MHz, CDC13): 8.60 (d, 

IH), 7.93 (d, lH), 7.04 (d, IH), 6.88 (d, lH), 6.54 (d, 1 H), 6.30 (d, lH), 4.59 (m, 4H), 

4.21 (m, 2H), 3.23 (t, 2H), 2. 79-2.42 (br m, 4H), 2.39-2.30 (br m, 6H), 2.28-2.11 (br 

m, 2H), 2.03 (m, 2H), 1.92-1.44 (br m, 6H), 1.01 (dd, 6H). MS (EI) for C 31 H41N50 3: 

532 (MH). 

10 [00513] ( 4AC): 6-(3-endo-{[(7-methyl-2,3-dihydro-1-benzofuran-6-yl)carbonyl]-

15 

amino }-8-azabicyclo[3.2.1 )oct-8-yl)-N-[(3R)-1-methylpiperidin-3-yl)pyridine-3-

carboxamide. Prepared according to the method of example 4 by using (R)-1-

methylpiperidin-3-amine (synthesized according to reagent preparation 9) in step 4, 

then omission of steps 5 and 6. MS (EI) for C29H37N50 3: 504 (MH+). 

SYNTHETIC SCHEME 5: 

EtO,Jl_,v'-N 

u"hH 
Al NH2 

20 (00514] Scheme 5 generally describes the synthesis of all of the compound(s) listed 

in Example 5. 

[00515) In Scheme 5, compound (A2) is added to compound (Al) under 

appropriate reaction conditions and with a suitable coupling reagent, such as HA TU, 
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to condense and form the amide bond in compound (B). The carboxylate of 

compound B is hydrolyzed with a base, such as KOH, to form compound (C). To 

compound (C) is added NH3 under appropriate reaction conditions to form compound 

(D). 

5 (00516] EXAMPLE 5: 6-(3-endo-{[(7-methyl-1-benzofuran-6-

yl)carbonyl)amino }-8-azabicyclo[3 .2.1 )oct-8-yl)pyridine-3-carboxamide. 

(00517] STEP I: A solution of ethyl 6-(3-endo-amino-8-azabicyclo[3 .2.1 ]oct-8-

yl)pyridine-3-carboxylate (191 mg, 0.69 mmol, synthesized in example 1, step 2, 7-

methyl-l-benzofuran-6-carboxylic acid (synthesized in reagent preparation 15) (122 

10 mg, 0.69 mmol), HA TU (262 mg, 0.69 mmol), and diisopropylethylamine (267 mg, 

2.07 mmol) in DMF (5 mL) was stirred at room temperature for 23 h. The reaction 

mixture was diluted with ethyl acetate (100 mL), washed with saturated sodium 

bicarbonate (50 mL), 5% aqueous lithium chloride (2 x 20 mL), and brine (20 mL), 

dried over sodium sulfate, filtered and dried to give ethyl 6-(3-endo-{[(7-methyl-1-

15 benzofuran-6-yl)carbonyl)amino }-8-azabicyclo[3.2. l ]oct-8-yl)pyridine-3-carboxylate 

(329 mg). 1H NMR (400 MHz, DMSO-d6): 8.66 (d, 1 H), 8.26 (d, 1 H), 8.09 (d, l H), 

7.93(dd, IH), 7.54(d, 1H), 7.25(d, IH),6.99(d, 1H),6.78(d, lH),4.61 (brs,2H), 

4.25 (q, 2H), 3.91 (m, IH), 2.53 (s, 3H), 2.26 (m, 2H), 2.10 (m, 2H), 2.01 (m, 2H), 

1.91 (d, 2H), 1.29 (t, 3H); MS (EI) for C2sH21N304: 434 (MH+). 

20 (00518] STEP 2: A suspension of ethyl 6-(3-endo-{[(7-methyl-l-benzofuran-6-

yl)carbonyl]amino }-8-azabicyclo[3 .2.1 )oct-8-yl)pyridine-3-carboxylate (324 mg, 0. 75 

mmol) and potassium hydroxide (84 mg, 1.50 mmol) in methanol (9 mL) and water (3 

mL) was stirred at 60 °C for 3 h. After cooling to room temperature some of the 

methanol was evaporated, water was added to the resulting mixture, and the pH 

25 adjusted to 5 with 1 N aqueous hydrochloric acid. The precipitate was collected by 

filtration, washed with water, and dried to afford 6-(3-endo-{[(7-methyl-l­

benzofuran-6-yl)carbonyl)arnino }-8-azabicyclo[3.2. l )oct-8-yl)pyridine-3-carboxylic 

acid (204 mg, 67% yield). 1H NMR (400 MHz, DMSO-d6): 12.47 (hrs, l H), 8.64 (d, 

1 H), 8.26 (d, lH), 8.09 (d, lH), 7.92 (dd, lH), 7.55 (d, 1 H), 7.25 (d, 1 H), 7.00 (d, 

30 1H),6.77(d, 1H),4.60(brs,2H),3.91(m,1H),2.25(m,2H),2.10(m,2H),2.01 (m, 

2H), 1.90 (d, 2H); MS (El) for C23H23N304: 406 (MH+). 

[00519] STEP 3: Ammonia was bubbled through a solution of 6-(3-endo-{[(7-

methyl-1-benzofuran-6-yl)carbonyl]amino }-8-azabicyclo[3 .2.1 ]oct-8-yl)pyridine-3-
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carboxylic acid (70 mg, 0.17 mmol) and HATU (66 mg, 0.17 mmol) in DMF (3 mL) 

for l S min, and the reaction mixture was stirred for 80 min at room temperature. 

Ammonia introduction was then repeated for another 1 S min, and stirring at room 

temperature was continued for 22 h. The mixture was poured into water, the 

5 precipitated product was collected by filtration then further purified by preparatory 

reverse phase HPLC (0.1 % aqueous trifluoroacetic acid-acetonitrile eluent). Pure 

fractions were concentrated and the residue lyophilized from 1 N aqueous 

hydrochloric acid to provide 6-(3-endo-{[(7-methyl-1-benzofuran-6-yl)carbonyl]­

amino }-8-azabicyclo[3.2.1 )oct-8-yl)pyridine-3-carboxarnide hydrochloride (28 mg, 

10 37% yield). 1H NMR (400 MHz, methanol-~): 8.47 (d, lH), 8.44 (d, lH), 8.35 (dd, 

lH), 7.86 (d, lH), 7.S3 (d, lH), 7.35 (d, lH), 7.27 (d, lH), 6.87 (d, lH), 4.75 (br s, 

2H), 4.15 (m, lH), 2.59 (s, 3H), 2.38 (m, 4H), 2.26 (m, 2H), 2.19 (d, 2H); MS (EI) 

for C23H24N403: 405 (MH+). 

[00520] Using analogous synthetic techniques and substituting with alternative 

15 starting reagents, the following compounds [(5B)-(5D)] were prepared. Alternative 

starting reagents were obtained commercially unless otherwise indicated. 

[00521] (SB): 6-(3-endo-{[(7-methyl-l-benzofuran-6-yl)carbonyl]amino }-8-

azabicyclo[3.2. l)oct-8-yl)-N-{ (1S)-1-[4-( 4-methylpiperazin-1-

yl)phenyl]ethyl }pyridine-3-carboxamide. Prepared according to the method of 

20 example 5 by using (1S)-1-[4-( 4-methylpiperizin-1-yl)phenyl]ethanamine 

(synthesized according to reagent preparation 3) in step 3. 1H NMR (400 MHz, 

CDCl}): 8.56 (d, lH), 7.86 (d, lH), 7.71 (d, lH), 7.4S (d,lH), 7.27 (m, lH), 6.90 (d, 

2H), 6.78 (d, IH), 6.51 (d, lHH), 6.32 (d, lH), 6.14 (lH), 5.2S (m, lH), 4.61 (br s, 

2H), 4.25 ( q, 1 H), 3 .4 7 (s, 2H), 3 .21 (m, 4H), 2.41-2.29 (br m, SH), 2.27-2.18 (br m, 

25 2H), 2.09-1.98 (br m, 2H), 1.56 (d, 3H). MS (EI) for C 36H42N603: 606 (MH+). 

(00522] (SC): 6-(3-endo-{[(7-methyl-l-benzofuran-6-yl)carbonyl]amino }-8-

azabicyclo[3 .2.1)oct-8-yl)-N-{[4-(1-methylpiperidin-4-yl)phenyl]methyl }pyridine-3-

carboxamide. Prepared according to the method of example 5 by using 4-( 1-

methylpiperidin-4-yl)benzylamine (synthesized according to reagent preparation 2) in 

30 step 3. 1H NMR (400 MHz, d6-DMSO): 10.2S (d, lH), 8.82 (t, IH), 8.65 (d, IH), 

8.2S(d, 1H),8.09(d, 1H), 7.98(d, IH), 7.54(m, IH), 7.S4(d, 1H), 7.38-7.17(brm, 

SH), 7.00 (d, IH), 6.76 (d, IH), 4.S6 (s, 2H), 4.42 (d, 2H), 4.11 (br s, JH), 3.88 (br s, 
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lH), 3.47 (d, 2H), 3.17 (s, 3H), 3.04 (br s, 2H), 2.52 (s, 3H), 2.25 (d, lH), 2.16-1.81 

(br m, 6H). MS (EI) for C36H41N503: 592 (MH+). 

[00523} (SD): 6-(3-endo-{[(7-methyl-l-benzofuran-6-yl)carbonyl]amino }-8-

azabicyclo[3 .2.1]oct-8-yl)-N-{[4-( 4-rnethylpiperazin-1-yl)phenyl]methyl} pyridine-3-

5 carboxamide. Prepared as the hydrochloride salt according to the method of example 

5 by using 4-( 4-methylpiperazin- l-yl)benzylamine in step 3. 1 H NMR ( 400 MHz, d6-

DMSO): 10.95 (br s, IH), 9.32 (br s, lH), 8.53 (s, IH), 8.38-8.32 (m, 2H), 8.10 (s, 

lH), 7.55 (d, 2H), 7.36 (d, IH), 7.27-7.21 (m, 3H), 7.00-6.95 (m, 3H), 4.56 (br s, 2H), 

3.96 (br s, lH), 3.77 (d, 2H), 3.45 (d, 2H), 3.17-3.02 (m, 4H), 2.79 (s, 3H), 2.53 (2, 

10 3H), 2.36-2.32 (m, 2H), 2.24-2.01 (m, 6H). MS (EI) for C35H4oN603: 593 (MH+). 

SYNTHETIC SCHEME 6: 

15 [00524] Scheme 6 generally describes the synthesis of all of the compound(s) listed 

in Example 6, wherein R 1 is as defined in the specification. 

[00525] To compound (A) is added compound (B) under appropriate reaction 

conditions and with a suitable coupling reagent, such as HATU, to condense and form 

the amide bond in compound (C). Compound (C) is deprotected to fonn compound 

20 (D) under acidic conditions, such as with the use of HCl. To compound (D) is added 

R 1COOH under appropriate reaction conditions and with a suitable coupling reagent, 

such as HATU, to condense and form the amide bond in compound (E). 

[00526] EXAMPLE 6: 6-(3-endo-{[(3-hydroxy-2-

methylphenyl)carbonyl]amino }-8-azabicyclo[3.2. l )oct-8-yl)-N-{(l S)-1-[ 4-( 4-

25 methylpiperazin-1-yl)phenyl]ethyl}pyridine-3-carboxamide. 
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(00527] STEP 1: A solution of 6-(3-endo-( {[( 1, 1-dimethylethyl)oxy)carbonyl }-

amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-carboxylic acid (prepared in example 

2) (164 mg, 0.47 mmol), (lS)-1-[4-( 4-methylpiperazine-l-yl)phenyl)ethanamine 

dihydrochloride (synthesized according to reagent preparation 3) (140 mg, 0.47 

5 mmol), HATU (180 mg, 0.47 mmol) and N-methylmorpholine (516 µl, 4.7 mmol) in 

dimethylformamide (3 mL) was heated at 40°C for 15 hours. On cooling to room 

temperature the solution was diluted with ethyl acetate, then washed with 5% aqueous 

lithium chloride, O.SN aqueous sodium hydroxide, brine, and then dried over 

anhydrous sodium sulfate. Filtration and concentration afforded an orange residue 

10 which was purified by silica gel column chromatography eluting with 5-10% 

methanol in dichloromethane. Pure fractions were pooled and concentrated to afford 

192 mg, 0.35 mmol (74%) of 1, 1-dimethylethyl (8-{5-[( {(lS)-1-(4-(4-

methylpiperazine-l-yl)phenyl]ethyl }amino )carbonyl)pyridin-2-yl }-8-

azabicyclo[3.2. l ]oct-3-endo-yl)carbamate as a yellow foam. MS (El) for 

15 C31H44N603: 549 (MH+). 

[00528] STEP 2: To a solution of 1, 1-dimethylethyl (8-{ 5-[( { (1S)-1-[4-( 4-

methylpiperazine-1-yl)phenyl]ethyl} amino )carbonyl]pyridin-2-yl }-8-

azabicyclo[3 .2. l ]oct-3-endo-yl)carbamate (192 mg, 0.35 mmol) in methanol (5 mL) 

was added a solution of 4N hydrogen chloride in dioxane (2 mL), and the reaction 

20 mixture was refluxed for 2 min. After cooling to room temperature the mixture was 

diluted with ethyl acetate and basified using 1 N aqueous sodium hydroxide until the 

pH reached 10. The layers were separated, and the aqueous layer was further 

extracted using ethyl acetate. The combined organic layers were washed with brine 

then dried over anhydrous sodium sulfate. Filtration and concentration afforded a 

25 colorless residue which was purified by silica gel column chromatography eluting 

with 5-10% of a (10% concentrated aqueous ammonia solution in methanol) in 

chloroform. Pure fractions were pooled and concentrated to give 6-(3-endo-[amino]-

8-azabicyclo[3 .2.1 ]oct-8-yl)-N-{ ( 1S)-1-[4-( 4-methylpiperazin-l-

yl)phenyl]ethyl }pyridine-3-carboxamide as a white foam. 1H NMR (400 MHz, 

30 CDCh): 8.53 (d, lH), 7.84 (dd, lH), 7.29 (s, lH), 6.90 (d, 2H), 6.47 (d, lH), 6.01 (d, 

lH), 5.28-5.21 (m, lH), 4.51 (br s, 2H), 3.26-3.18 (m, SH), 2.58-2.55 (m, 4H), 2.35 

(s, 3H), 2.33-2.28 (m, 2H), 2.19-2.13 (m, 2H), 2.09-2.04 (m, 2H), 1.56 (d, 3H), 1.48-

1.44 (m, 2H). MS (El) for C26H36N601: 449 (MH+). 
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[00529) STEP 3: A solution of 6-(3-endo-[amino)-8-azabicyclo[3.2. l ]oct-8-yl)-N-

{ ( l S)-1-[ 4-( 4-methylpiperazin-1-yl)phenyl)ethyl} pyridine-3-carboxamide, 3-

Hydroxy-2-methylbenzoic acid (8.5 mg, 0.06 mmol), HATU (22 mg, 0.06 mmol), and 

N-methylmorpholine (18 µ!, 0.17 mmol) in dimethylformamide (1 mL) was stirred at 

5 40°C for 15 hours. The reaction mixture was purified by preparative reverse phase 

HPLC (ammonium acetate buffered aqueous acetonile eluent) to afford 17 mg, 0.03 

mmol (50%) of 6-(3-endo-{[ (3-hydroxy-2-methylphenyl)carbonyl]amino }-8-

azabicyclo(3.2. l ]oct-8-yl)-N-{(1S)-1-[4-(4-methylpiperazin-1-

yl)phenyl}ethyl }pyridine-3-carboxamide acetate salt. 1 H NMR ( 400 MHz, d6-

10 DMSO): 9.48 (s, lH), 8.62 (s, lH), 8.43 (d, lH), 8.16 (d, lH), 7.96 (dd lH), 7.22 {d, 

2H), 7.06-7.02 (m, lH), 6.91-6.83 (m, 3H), 6.75-6.70 (m, 2H), 5.11-5.04 (m, lH), 

4.53 (br s, 2H), 4.53 (d, 2H), 3.81 (br s, lH), 3.71-3.10 (m, 4H), 2.67-2.56 (m, 2H), 

2.37-2.31 (m, 2H), 2.25-2.17 (m, 2H), 2.11-1.82 (m, l 2H), 1.42 (d, 3H). MS (EI) for 

C34H42N603: 583 (MH+). 

15 (00530} Using analogous synthetic techniques and substituting with alternative 

starting reagents, the following compounds [(6B-6U)] were prepared. Alternative 

starting materials were obtained commercially unless otherwise indicated. 

[00531) (6B): N-(8-{ 5-[( {(1S)-1-[4-( 4-methylpiperazin-1-

yl)phenyl]ethyl} amino)- carbonyl]pyridin-2-yl }-8-azabicyclo[3 .2.1]oct-3-endo-yl)-

20 1,3-benzothiazole-5-carboxamide. Prepared as the acetate salt according to the 

method of example 6 by using benzothiazole-5-carboxylic acid in step 3. 1H NMR 

(400 MHz, d6-DMSO): 9.51 (s, lH), 8.64 (d, lH), 8.52 (d, lH), 8.44 (d, lH), 8.41 (d, 

lH), 8.28 (d, lH), 7.99 (dd, lH), 7.91 (dd, lH), 7.22 (d, 2H), 6.88 (d, 2H), 6.77 (d, 

lH), 5.05-5.12 (m, lH), 4.59 (br s, 2H), 3.90 (br s, IH), 3.08 (t, 4H), 2.43 (t, 4H), 

25 2.24-2.29 (m, 2H), 2.21 (s, 3H), 2.10-2.15 (m, 2H), 2.03-2.05 (m, 2H), 1.98 (s, l H), 

1.94 (s, l H), 1.43 (d, 3H). MS (EI) for C34H39N102S: 610 (MH+). 

[00532] (6C): 6-(3-endo-{[(8-methyl-3,4-dihydro-2H-chromen-7-

yl)carbonyl]amino }-8-azabicyclo[3 .2.1 }oct-8-yl)-N-{ ( 1S)-1-[4-( 4-methylpiperazin-1-

yl)phenyl)ethyl }pyridine-3-carboxamide. Prepared as the acetate salt according to the 

30 method of example 6 by using 8-methyl-3,4-dihydro-2H-chromene-7-carboxylic acid 

(Sawada, Y. et al, Pest Management Science, 2003, 59(1), 36-48.) in step 3. 1H NMR 

(400 MHz, d6-DMSO): 8.62 (d, lH), 8.42 (d, lH), 8.11 (d, lH), 7.96 (dd, lH), 7.20 

(d, 2H), 6.94-6.86 (m, lH), 6.73 (d, 2H), 5.10-5.04 (m, IH), 4.53 (br s, 2H), 4.20-4.16 

266 



(m, 2H), 3.80 (br s, lH), 3.10-3.06 (m, 4H), 2.76-2.73 (m, 2H), 2.44-2.41(m,4H), 

2.20-2.02 (m, lOH), 2.00-1.81(m,9H), 1.41 (d, 3H). MS (El) for C:nH46N603: 623 

(MH+). 

[00533] (6D): 6-[3-endo-( {[2-methyl-3-(methylthio )phenyl]carbonyl} amino )-8-

5 azabicyclo(3.2.1 )oct-8-yl]-N-{(1S)-1-[4-( 4-methylpiperazin-l­

yl)phenyl]ethyl}pyridine-3-carboxamide. Prepared as the trifluoracetate salt 

according to the method of example 6 by using 2-methyl-3-(methylthio )benzoic acid 

(synthesized according to reagent preparation 3 3) in step 3. 1 H NMR ( 400 MHz, 

CDCh): 8.56 (d, lH), 7.87 (dd, lH), 7.32-7.27 (rn, 3H), 7.22-7.18 (m, lH), 7.13-7.11 

10 (m, lH), 6.93 (d, 2H), 6.52 (d, lH), 6.18 (d, lH), 6.06 (d, lH), 5.30-5.22 (m, lH), 

4.60 (br s, 2H), 4.27-4.22 (m, IH), 3.22-2.96 (m, 4H), 2.66 (s, 3H), 2.60-2.5S (m, 

4H), 2.42 (s, 3H), 2.35-2.30 (m, SH), 2.24-2.18 (rn, 2H), 2.02-1.94 (rn, 2H), 1.84-1.78 

(m, 2H), 1.56 (d, 3H). MS (EI) for C35H44N60 2S: 613 (MH+). 

(00534] (6E): 2-methyl-3-(methyloxy)-N-(8-{ 5-[( { ( 1S)-1-[4-( 4-methylpiperazin-

15 1-yl)phenyl)ethyl} amino )carbonyl]pyridin-2-yl }-8-azabicyclo[3.2. 1 ]oct-3-endo­

yl)benzene-1,4-dicarboxamide. Prepared as the trifluoroacetate salt according to the 

method of example 6 by using 4-(aminocarbonyl)-2-methyl-3-(methyloxy)benzoic 

acid (synthesized according to reagent preparation 34) in step 3. 1H NMR (400 MHz, 

CD30D): 8.71 (d, lH), 8.56-8.48 (m, 2H), 8.17 (d, IH), 7.69 (d, lH), 7.33 (d, 2H), 

20 7.19 (d, lH), 7.08-7.00 (m, 3H), 5.19-5.13 (m, lH), 4.66 (br s, 2H), 4.10-4.03 (m, 

lH), 3.87-3.78 (m, 4H), 3.63-3.5S (m, 2H), 3.04-2.94 (m, 4H), 2.38-2.15 (m, 8H), 

2.06-1.99 (m, 2H), 1.54 (d, 3H), 1.34-1.26 (m, 2H). MS (EI) for C36~sN104: 640 

(MH+). 

[00535] (6F): 6-{3-endo-[( {3-((4-hydroxycyclohexyl)amino]phenyl}-

25 carbonyl)amino ]-8-azabicyclo[3.2.1 ]oct-8-yl }-N-{(l S)-1-( 4-( 4-methylpiperazin-1-

yl)phenyl)ethyl }pyridine-3-carboxamide. Prepared according to the method of 

example 6 by using 3-[(trans-4-hydroxycyclohexyl)amino]benzoic acid (synthesized 

according to reagent preparation 37) in step 3. 1 H NMR (400 MHz, d6-DMSO): 8.63 

(d, lH), 8.43 (d, IH), 8.02 (d, lH), 7.97 (dd, lH), 7.21 (d, 2H), 7.13 (t, IH), 6.84-6.89 

30 (m, 4H), 6.75 (d, lH), 6.67-6.70 (m, lH), 5.64 (d, lH), 5.04-5.11 (m, 1 H), 4.S6 (br s, 

2H), 3.81 (br s, IH), 3.34 (s, SH), 3.08 (t, 4H), 2.49-2.51(m,6H), 2.21 (s, SH), 1.82-

2.02 (m, 6H), 1.62 (s, IH), 1.42 (d, 3H), 1.12-1.31 (m, 3H). MS (EI) for 

C39Hs1N103: 666 (MH+). 
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[00536) (6G): N4-(8-{ 5-[( {(I S)-1-[ 4-(4-methylpiperazin-1-

yl)phenyl)ethyl} amino )carbonyl)pyridin-2-yl }-8-azabicyclo[3 .2.1 )oct-3-endo-yl)-2-

(phenylamino )benzene-1,4-dicarboxamide. Prepared according to the method of 

example 6 by using 4-(aminocarbonyl)-3-(phenylamino )benzoic acid (synthesized 

5 according to reagent preparation 39) in step 3. MS (EI) for C 14H 12N20 3: 257 (MH+); 

1HNMR (400MHz, <:4-methanol): 8.49, (d, lH), 7.85 (dd, lH), 7.63 (dd, 1 H), 7.55 (d, 

1H), 7.25-7.15 (m, 6H), 6.97 (m, 2H), 6.86 (d, 2H), 6.61 (d, IH), 5.06 (q, lH), 4.47 

(br, 2H), 3.85 (tr, lH), 3.14 (br, 4H), 2.73 (br, 4H), 2.41 (s, 3H), 2.13-1.97 (m, 6H), 

1.81 (d, 2H), 1.42 (d, 3H); MS (EI) for C40H46Ns03: 689 (MH+). 

10 (00537) (6H): 1,4-dimethyl-N-(8-{ 5-[( {(1S)-1-[4-( 4-methylpiperazin-1-

yl)phenyl)ethyl} amino )carbonyl]pyridin-2-yl }-8-azabicyclo[3 .2.1 )oct-3-yl)- l H­

benzimidazole-5-carboxamide. Prepared as the acetate salt according to the method 

of example 6 by using 1,4-dimethyl-l H-benzimidazole-5-carboxylic acid (synthesized 

according to reagent preparation 35) in step 3. 1HNMR (400MHz, d4-methanol): 8.60 

15 (d, lH), 8.18 (s, IH), 7.96 (dd, lH), 7.45 (d, lH), 7.35 (d, 1H), 7.29 (d, 2H), 6.95 (d, 

2H), 6. 74 (d, 1 H), 5.17 ( q, 1 H), 4.61 (br, 2H), 4.04 (tr, 1 H), 3 .90 (s, 3H), 3 .22 (hr, 

4H), 2.78 (br, 4H), 2.68 (s, 3H), 2.47 (s, 3H), 2.35-2.10 (m, SH), 1.95 (br, I H), 1.93 

(s, 3H), 1.92 (br, lH), 1.52 (d, 3H); MS (El) for C36H44Ns02: 621 (MH+). 

[00538) (61): 4-methyl-N-(8-{ 5-[( { (I S)-1-[ 4-( 4-methylpiperazin-1-

20 yl)phenyl)ethyl} amino )carbonyl]pyridin-2-yl }-8-azabicyclo[3 .2.1 ]oct-3-endo-yl)-l H-

1,2,3-benzotriazole-5-carboxamide. Prepared according to the method of example 6 

by using 4-rnethyl-1 H-benzotriazole-5-carboxylic acid (synthesized according to 

reagent preparation 22) in step 3. 1H NMR (400 MHz, d6-DMSO): 8.63 (d, lH), 8.43 

(d, lH), 8.26 (d, lH), 7.97 (dd, lH), 7.71 (d, IH), 7.31 (d, lH), 7.21(d,2H), 6.88 (d, 

25 2H), 6.75 (d, lH), 5.08 (m, lH), 4.56 (broads, 2H), 3.90 (m, lH), 3.08 (m, 4H), 2.69 

(s, 3H), 2.43 (m, 4H), 2.24 (d, 2H), 2.21 (s, 3H), 2.13 (m, 2H), 2.01 (m, 2H), 1.84 (m, 

6H), 1.42 (d, 3H). MS (EI) for C34H41N902: 608 (MH+). 

(00539) (6J): 2-(rnethyloxy)-N4-(8-{5-[( {(1S)-1-[4-( 4-methylpiperazin-1-

yl)phenyl)ethyl} amino )carbonyl]pyridin-2-yl }-8-azabicyclo(3.2.1 ]oct-3-endo-

30 yl)benzene-1,4-dicarboxamide. Prepared according to the method of example 6 by 

using 4-(arninocarbonyl)-3-(methyloxy)benzoic acid (synthesized according to 

reagent preparation 26) in step 3. 1H NMR (C030D): 8.60 (s, 1 H), 8.46 (d, 1 H), 

8.03-7.96 (m, 2H), 7.52 (s, lH), 7.44 (d, lH), 7.40 (d, lH), 6.99-6.97 (m, 2H), 6.78 
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(d, IH), 5.18-5.16 (m, lH), 4.04 (s, 2H), 4.03-4.00 (m,4 H), 3.0S (s, 3H), 2.31-2.16 

(m, 6H), 1.97-1.93 (m, 2H), l.S3 (d, 3H). MS (EI) for C3sH43N104: 626 (MH+). 

(00540] (6K): 2-( cyclobutyloxy)-N4-(8-{5-[( {(I S)-1-[ 4-(4-methylpiperazin-1-

yl)phenyl]ethyl }amino )carbonyl]pyridin-2-yl }-8-azabicyclo(3 .2.1 ]oct-3-endo-

5 yl)benzene-1,4-dicarboxamide. Prepared as the trifluoroacetate salt according to the 

method of example 6 by using 4-(aminocarbonyl)-3-(cyclobutyloxy)benzoic acid 

(synthesized according to reagent preparation 25) in step 3. 1H NMR (CD30D): 8.46 

(d, lH), 8.23 (d, lH), 8.28 (d, lH), 8.04 (d, lH), 7.43 (d, lH), 7.34-7.32 (m, 3H), 7.23 

(d, lH), 7.01-6.99 (m, lH), S.18-S.17 (m, lH), 4.73 (s, 2H), 4.08 (s, lH), 3.84 (d, 2H), 

10 3.58 (d, 2H), 3.29-3.2S (m, 4H), 3.06-2.98 (m, 4H), 2.S8-2.S4 (m, 2H), 2.37-2.26 (m, 

4H), 2.17 (d, 2H), 1.9S-l.93 (m, lH), 1.92-1.81 (m, lH), 1.78-1.53 (m, 3H). MS (EI) 

for C3sH41N104: 666(MH+). 

[00541] (6L): 6-[3-endo-( {[2-methyl-3-(methylamino )phenyl)carbonyl} amino)-

8-azabicyclo[3 .2.1 )oct-8-yl]-N-{(1S)-1-[4-( 4-methylpiperazin-1-

1 S yl)phenyl)ethyl}pyridine-3-carboxamide. Prepared as the acetate salt according to the 

method of example 6 by using 2-methyl-3-(methylarnino)benzoic acid (synthesized 

according to reagent preparation 31) in step 3. 1 H NMR ( 400 MHz, d6-DMSO): 8.63 

(s, 1 H), 8.44-8.40 (d, 1 H), 8. 10 (s, 1 H), 7.99-7.94 (d, 1 H), 7.24-7 .18 (d, 2H), 7 .09-

7.04 (m, 1 H), 6.91-6.8S (d, 2H), 6.76-6.71 (d, 1 H), 6.55-6.49 (m, 2H), 5.19-5.16 (br. 

20 s, l H), 5 .1 l-S.02 (m, 1 H), 4.58-4.50 (br. s, 2H), 3.85-3. 77 (m, 1 H), 3.16 (s, 3H), 3.1 1-

3.0S (m, 4H), 2.7S-2.71(m,2H), 2.46-2.40 (m, 2H), 2.23-2.16 (m, SH), 2.12-2.00 (m, 

SH), 1.99-1.94 (m, 2H), 1.89-1.81 (m, SH), 1.44-1.39 (d, 3H). MS (El) for 

C3sH4sN102: 596 (MH+). 

[00542] (6M): 6-[3-endo-( {[3-(dimethylamino)-2-

25 methylphenyl]carbonyl }amino)-8-azabicyclo[3 .2.1 ]oct-8-yl]-N-{(l S)-1-[ 4-(4-

methylpiperazin-1-yl)phenyl]ethyl }pyridine-3-carboxarnide. Prepared as the acetate 

salt according to the method of example 6 by using 3-(dimethylamino)-2-

methylbenzoic acid (synthesized according to reagent preparation 32) in step 3. 1H 

NMR (400 MHz, d6-DMSO): 8.63 (s, lH), 8.44-8.40 (d, 1H), 8.21 (s, lH), 7.99-7.94 

30 (d, lH), 7.25-7.17(m,3H), 7.13-7.09(d, 1H),6.9S-6.91(d,1H),6.91-6.8S(d,2H), 

6.76-6. 71 (d, lH), 5.11-5.02 (m, 1 H), 4.58-4.50 (br. s, 2H), 3.87-3.80 (m, 1 H), 3.16 

(s, 3H), 3.11-3.0S (m, 4H), 2.63 (s, 6H), 2.46-2.40 (m, 4H), 2.26-2.18 (m, SH), 2.1 S-
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2.0S (m, 2H), 2.02-1.93 (m, 2H), 1.89-1.81 (m, SH), 1.44-1.39 (d, 3H). MS (EI) for 

C36H41N10i: 610 (MH+). 

(00543] (6N): N4-(8-{ S-[( {(1S)-1-[4-( 4-methylpiperazin-1-yl)phenyl]ethyl}-

amino )carbonyl]pyridin-2-yl }-8-azabicyclo[3 .2.1 ]oct-3-endo-yl)-2-(pyridin-4-

S ylamino )benzene-1,4-dicarboxylate. Prepared as the trifluoroacetate salt according to 

the method of example 6 by using 4-aminocarbonyl-3-(pyridine-4-ylamino )benzoic 

acid (synthesized according to reagent preparation 39) in step 3. 1H NMR (400 MHz, 

d4-methanol): 8.42 (d, IH), 8.38 (d, lH), 8.18-8.10 (m, 3H), 7.81-7.71(m,3H), 7.26-

7.22 (m, 2H), 7.11-7.06 (m, 3H), 6.94-6.88 (m, 2H), S.11-S.04 (m, lH), 4.64 (br s, 

10 2H), 4.00 (br s, 2H), 3.77-3.68 (m, 2H), 3.SS-3.46 (m, 2H), 3.21-3.12 (m, 2H), 2.99-

2.8S (m, SH), 2.31-1.98 (m, 8H), l.4S (d, 3H); MS (El) for C39H45N903: 688 (MH+). 

[00544] (60): N4-(8-{ S-[( {(l S)-1-[ 4-(4-methylpiperazin-1-yl)phenyl]ethyl }-

amino)carbonyl]pyridin-2-yl }-8-azabicyclo[3.2.1 ]oct-3-endo-yl)-2-{[l-

( methylsul fonyl )piperidin-4-yl] amino} benzene- I , 4-dicarboxami de. Prepared 

15 according to the method of example 6 by using 4-aminocarbonyl-3-(1-

methylsulfonyl)piperidin-4-ylamino )benzoic acid (synthesized according to reagent 

preparation 39) in step 3. 1H NMR (400 MHz, ~-methanol): 8.50 (d, lH), 7.88 (dd, 

lH), 7.57(d, lH), 7.22-7.17(m,2H), 7.02(brs, 1H),6.89-6.82(m,3H),6.66(d, 1H), 

S.11-5.04 (m, lH), 4.53 (br s, 2H), 3.93-3.86 (m, lH), 3.61-3.47 (m, 2H), 3.16-3.09 

20 (m, 4H), 3.02-2.92 (m, 2H), 2.76 (s, 3H), 2.70-2.63 (m, 4H), 2.36 (s, 3H), 2.25-1.99 

(m, 8H), 1.91-1.79 (m, 3H), 1.63-1.46 (m, 2H), 1.43 (d, 3H); MS (El) for 

C40Hs3N90sS: 772 (MH+). 

(00545) (6P): 2-(cyclobutylamino )-N4-(8-{ 5-[( {(1S)-1-[4-( 4-methylpiperazin-1-

yl)phenyl]ethyl} amino )carbonyl]pyridin-2-yl }-8-azabicyclo[3 .2.1 ]oct-3-endo-

25 yl)benzene-1,4-dicarboxamide. Prepared as the trifluoroacetate salt according to the 

method of example 6 by using 4-aminocarbonyl-3-(cyclobutylamino)benzoic acid 

(synthesized according to reagent preparation 39) in step 3. 1H NMR (400 MHz, <:4-

rnethanol): 8.45 (d, IH), 8.34-8.28 (rn, 2H), 7.64 (d, lH), 7.35-7.31(m,2H), 7.28-

7.23 (m, lH), 7.03-6.98 (m, 2H), 6.96-6.93 (m, lH), 6.92-6.90 (m, 1H), 5.20-5.14 (m, 

30 lH), 4.73 (br s, 2H), 4.11-3.98 (m, 2H), 3.86-3.78 (m, 2H), 3.64-3.S4 (rn, 2H), 3.29-

3.21 (rn, 2H), 3.07-2.94 (rn, 5H), 2.54-2.11 (m, 8H), 2.00-1.80 (m, 4H), 1.54 (d, 3H); 

MS (EI) for C3sH4sNs03: 665 (MH+). 
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[00546) (6Q): N4-(8-{ 5-[( { (1S)-1-[4-( 4-rnethylpiperazin-l-

yl)phenyl]ethyl }amino )carbonyl]pyridin-2-yl }-8-azabicyclo(3 .2.1 ]oct-3-endo-yl)-2-

{[3 ,4,5-tris(rnethyloxy)phenyl]arnino }benzene-1,4-dicarboxamide. Prepared as the 

acetate salt according to the method of example 6 by using 4-aminocarbonyl-3-(3,4,5-

5 trimethoxyphenylamino )benzoic acid (synthesized according to reagent preparation 

39) in step 3. 1H NMR (400 MHz, d;-rnethanol): 8.58 (d, lH), 7.95 (dd, 2H), 7.72 (d, 

lH), 7.54 (d, 2H), 7.31-7.27 (m, lH), 7.08 (dd, 2H), 6.98-6.93 (m, 2H), 6.72 (d, lH), 

6.55 (s, 2H), 5.19-5.12 (m, 1H), 4.57 (br s, 2H), 3.97-3.90 (m, lH), 3.81(s,6H), 3.74 

(s, 3H), 3.27-3.21 (m, 4H), 2.89-2.82 (m, 4H), 2.52 (s, 3H), 2.26-2.16 (m, 2H), 2.09 

l 0 (br s, 4H), 1.96 (s, 3H), 1.89 (d, 2H), 1.52 (d, 3H); MS (EI) for C43Hs2Ns06: 777 

(MH+). 

(00547) (6R): 3-( ethylamino )-2,5-dirnethyl-N 1-(8-{5-[( { (1S)-1-[4-( 4-

methylpiperazin-1-yl)phenyl]ethyl} amino )carbonyl]pyridin-2-yl }-8-

azabicyclo[3 .2.1 )oct-3-endo-yl)benzene-1,4-dicarboxamide. Prepared as the acetate 

15 salt according to the method of example 6 by using 4-(arninocarbonyl)-3-

(ethylamino)-2,5-dimethylbenzoic acid (synthesized according to reagent preparation 

36) in step 3. 1H NMR (400 MHz, CD30D): 8.59 (d, 1H), 7.97 (dd, lH), 7.29 (d, 

2H), 6.96 (d, 2H), 6.76 (s, lH), 6.75 (d, lH), 5.17 (q, lH), 4.60 (br, 2H), 3.99 (t, lH), 

3.28-3.19 (m, 4H), 3.11(q,2H), 2.79-2.74 (m, 4H), 2.45 (s, 3H), 2.34-2.26 (m, 2H), 

20 2.32 (s, 3H), 2.23-2.09 (m, 4H), 2.22 (s, 3H), 1.93-1.86 (m, 2H), 1.52 (d, 3H), 1.17 (t, 

3H); MS (EI) for C3sHsoNs03: 667 (MH+). 

(00548] (6S): 2-[(4-hydroxycyclohexyl)amino )-N4-(8-{ 5-[( {( 1S)-1-[4-( 4-

methylpiperazin-1-yl)phenyl)ethyl} amino )carbonyl]pyridin-2-yl }-8-

azabicyclo[3 .2.1 )oct-3-endo-yl)benzene-1,4-dicarboxamide. Prepared according to 

25 the method of example 6 by using 4-(aminocarbonyl)-3-[(trans-4-

hydroxycyclohexyl)arnino ]benzoic acid (synthesized according to reagent preparation 

39) in step 3. 1H NMR (400 MHz, d;-methanol): 8.60 (d, lH), 7.97 (dd, lH), 7.62 (d, 

lH), 7.31(d,2H), 7.07 (s, IH), 6.98 (d, 2H), 6.89 (dd, 2H), 6.75 (d, 1H), 5.16 (m, 

lH), 4.63 (br s, 2H), 3.99 (m, lH), 3.63 (m, lH), 3.41(m,1H), 3.03 (m, 4H), 2.70 (s, 

30 3H), 2.30-2.12 (m, 8H), 1.98 (m, 4H), 1.53 (d, 3H), 1.50-1.26 (rn, 4H); MS (EI) for 

C40Hs2Ns04: 709 (MH+). 

(00549) (6T): N4-(8-{ 5-[( { (1S)-1-[4-(4-methylpiperazin-1-yl)phenyl]ethyl}-

amino )carbonyl]pyridin-2-yl }-8-azabicyclo[3 .2.1 ]oct-3-endo-yl)-2-{[2-
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(methylsulfonyl)ethyl]amino} benzene-1,4-dicarboxamide. Prepared as the acetate 

salt according to the method of example 6 by using 4-(aminocarbonyl)-3-{[2-

(methylsulfonyl)ethyl]amino} benzoic acid (synthesized according to reagent 

preparation 39) in step 3. 1H NMR (400 MHz, DMSO-d6): 8.63 (d, lH), 8.43 (d, 

5 lH), 8.32 (m, lH), 8.19 (d, lH), 7.98 (m, 2H), 7.69 (d, IH), 7.36 (br s, lH), 7.21 (d, 

2H), 7.01 (s, IH), 6.95 (d, 1H), 6.88 (d, 2H), 6.76 (d, lH), 5.08 (m, lH), 4.57 (br s, 

2H), 3.83 (br s, IH), 3.66 (m, 2H), 3.46 (t, 2H), 3.07 (m, 4H), 3.03 (s, 3H), 2.43 (m, 

4H), 2.22 (m, 2H), 2.20 (s, 3H), 2.08 (m, 2H), 2.01 (m, 2H), 1.91 (s, 3H), 1.87 (m, 

2H), 1.42 (d, 3H); MS (EI) for C31H4sNsOsS: 717 (MH+). 

I 0 [00550] (6U): 2-[(cyclopropylmethyl)amino ]-N4-(8-{ 5-[( {( 1S)-1-[4-( 4-

methylpiperazin-1-yl)phenyl]ethyl} amino )carbonyl]pyridin-2-yl }-8-

azabicyclo[3 .2.1 )oct-3-endo-yl)benzene-1,4-dicarboxamide. Prepared as the acetate 

salt according to the method of example 6 by using 4-(aminocarbonyl)-3-

[ ( cyclopropylmethyl)amino ]benzoic acid (synthesized according to reagent 

15 preparation 39) in step 3. 1HNMR (400MHz, d4-methanol): 8.59, (d, lH), 7.96 (dd, 

lH), 7.62 (dd, lH), 7.29 (d, 2H), 7.05 (br s, lH), 6.98-6.89 (m, 3H), 6.75 (d, lH), 

5.20-5.14 (m, IH),4.62 (br s, 2H), 4.01-3.95 (m, lH), 3.28-3.22 (m, 4H), 3.08 (d, 2H), 

2.92-2.87 (m, 4H), 2.56 (s, 3H), 2.30-2.14 (m, 6H), 1.98-1.92 (m, 3H), 1.52 (d, 3H), 

1.20-1.l l(m, lH), 0.60-.055 (m, 2H), 0.31-0.26 (m, 2H); MS (EI) for C3sH48Ns03: 

20 665 (MH+). 
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SYNIBETIC SCHEME 7: 

(00551) Scheme 7 generally describes the synthesis of all of the compound(s) listed 

5 in Example 7, wherein R3, ~a, and ~bare as defined in the specification. This 

scheme is applicable when Ria and ~b are the same. 

[00552] In Scheme 7, to compound (A) is added compound (B) under appropriate 

reaction conditions and with a suitable coupling reagent, such as HATU, to condense 

and fonn the amide bond in compound (C). To compound (C) is added NH3 under 

10 appropriate reaction conditions to form compound (D). The carboxylate of compound 

(D) is then hydrolyzed with a base, such as LiOH, to form compound (E). To 

compound (E) is added R3NH2 and a suitable coupling agent, such as HOBT and 

EDCI, under appropriate reaction conditions to form compound (F). 

(00553) EXAMPLE 7: 2,5-dimethyl-N-{8-[5-( {[(3R)-l-(l-

15 methylethyl)pyrrolidin-3-yl]amino }carbonyl)pyridin-2-yl]-8-azabicyclo[3.2. l ]oct-3-

endo-yl} benzene-1,4-dicarboxamide 

(00554] STEP 1: A solution of 2,5-Dimethylbenzene-1,4-dicarboxylic acid ( 1.14 

g, 5.86 mmol), 2-(7-aza-1H-benzotriazole-l-yl)-1,1,3,3-tetramethyluronium 

hexafluorophosphate (2.23 g, 5.86 mmol) and N,N-diisopropylethylarnine (4.7 mL, 27 

20 mmol) in N,N-dimethylformamide (20 mL) was stirred at room temperature for 30 

minutes. Then ethyl 6-(3-endo-amino-8-azabicyclo[3 .2.1 ]oct-8-yl)pyridine-3-
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carboxylate hydrochloride (prepared in example 1) (1.66 g, 5.32 mmol) was added 

and the resultant solution was stirred at 50°C for 12 hours. On cooling to room 

temperature, the solution was concentrated in vacuo. The residue was split into two 

portions and both portions were taken up in 10 mL N,N-dimethylfonnamide, and 2-

5 (7-aza-l H-benzotriazole-1-yl)-l, 1,3,3-tetramethyluronium hexafluorophosphate ( 1.11 

g, 2.93 mmol) and N,N-diisopropylethylamine (2.3 rnL, 13 mmol) were added to 

each. The solutions were warmed to 50°C and ammonia (gas) was bubbled through 

the solutions for 20 minutes. The solutions were combined, then the solvent was 

removed in vacuo. The crude material was partitioned between water and 10% 

10 methanol in dichloromethane. The layers were separated and the aqueous layer was 

extracted (2 x 100 mL dichloromethane ). The combined organic layers were dried 

(magnesium sulfate), filtered and concentrated. The crude solid was triturated with 

methanol/hexanes/ethyl acetate and the solid collected by filtration to give ethyl 6-[3-

endo-( {[ 4-(aminocarbonyl)-2,5-dimethylphenyl]carbonyl} amino )-8-

15 azabicyclo[3.2. l]oct-8-yl]pyridine-3-carboxylate (1.79 g, 75% yield). 1H NMR (400 

MHz, d6-DMSO): 8.58 (d, IH), 8.28 (d, IH), 8.01 (dd, lH), 7.70 (br s, lH), 7.40 (br s, 

IH), 7.24 (s, 1H), 7.13 (s, lH), 6.93 (d, IH), 4.64 (broads, 2H), 4.27 (q, 2H), 3.88 (m, 

1H), 2.32 (s, 3H), 2.30 (s, 3H), 2.24 (m, 2H), 2.13 (m, 2H), 2.01 (m, 2H), 1.93 (d, 

2H), 1.30 (t, 3H). MS (El) for C25H3sN4Q4: 451 (MH+). 

20 [00555) STEP 2: To a solution of ethyl 6-[3-endo-( {[ 4-(aminocarbonyl)-2,5-

dimethylphenyl]carbonyl} amino )-8-azabicyc1o[3 .2.1 ]oct-8-yl]pyridine-3-carboxylate 

(LOO g, 2.21 mmol) in methanol (6.0 mL) and tetrahydrofuran (6.0 mL) was added 

3.0 mL of 2.0 M lithium hydroxide (aqueous) and the resultant solution was warmed 

to 50°C for one hour. The organic solvents were removed in vacuo, and the 

25 remaining aqueous solution was brought to pH 2 using concentrated aqueous 

hydrochloric acid. The solid thus formed was collected by filtration and dried in 

vacuo to give 1.18 g (70% yield) of the desired 6-[3-endo-( {[ 4-(aminocarbonyl)-2,5-

dimethylphenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-carboxylic 

acid, which was used without further purification in step 3. 

30 (00556} STEP 3: A solution of 6-[3-endo-( {[4-(aminocarbonyl)-2,5-

dimethylphenyl]carbonyl}amino)-8-azabicyclo[3.2.l]oct-8-yl]pyridine-3-carboxylic 

acid (0.050 g, 0.12 mmol), (3R)-l-(l-methylethyl)pyrrolidin-3-amine hydrochloride 

(synthesized in reagent preparation 9) {0.14 mmol), 1-hydroxybenzotriazole (0.019 g, 

274 



0.14 mmol), l-{3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.027 g, 

0.14 mmol), and 4-methylmorpholine (0.05 mL, 0.5 mmol) in N,N­

dimethylformamide (2.0 mL) was stirred at room temperature for 12 hours. The 

solution was then diluted with water and purified by HPLC (reverse-phase, 

5 acetonitrile/water with 0.1 % ammonium acetate). Concentration in vacuo and 

lyophilization from water gave 0.034 g (54% yield) of the desired 2,5-dimethyl-N-{8-

[ 5-( {[(3R)-1-( l-methylethyl)pyrrolidin-3-yl]amino} carbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2. l ]oct-3-endo-yl} benzene-1,4-dicarboxamide as the acetate salt. 1H 

NMR (400 MHz, d6-DMSO): 8.61 (d, lH), 8.22 (dd, lH), 7.98 (dd, 1H), 7.70 (broad 

10 s, lH), 7.40 (broads, lH), 7.24 (s, lH), 7.12 (s, IH), 6.74 (d, lH), 4.55 (broads, 2H), 

4.35 (m, lH), 3.84 (m, lH), 2.81 (t, IH), 2.67 (t, lH), 2.44 (m, lH), 2.34 (s, 3H), 2.30 

(s, 3H), 2.19 (m, 2H), 2.10 (m, 4H), 1.98 (m, 2H), 1.91 (s, 3H), 1.83 (m, 2H), 1.73 (m, 

2H), 1.02 (t, 6H). MS (EI) for C30H40N603: 533 (MH+). 

(00557] Using analogous synthetic techniques and substituting with alternative 

15 starting reagents, the following compounds [(7B)-(7S)] were prepared. Alternative 

starting reagents were obtained commercially unless otherwise indicated. 

[00558) (7B): 2,5-dimethyl-N-(8-(5-{ [(phenylmethyl)arnino )carbonyl} pyridin-2-

yl)-8-azabicyclo[3 .2.1 ]oct-3-endo-yl]benzene-1,4-dicarboxamide. Prepared 

according to the method of example 7 by using 6-(3-endo-amino-8-

20 azabicyclo[3.2.l)oct-8-yl)-N-(phenylrnethyl)pyridine-3-carboxamide (synthesized in 

example 2) in step 1 and omitting steps 2 and 3. 1H NMR (400 MHz, d6-DMSO): 8.90 

(s, lH), 8.71 (s, lH), 8.31 (d, lH), 8.07 (d, lH), 7.76 (s, lH), 7.46 (s, lH), 7.41-7.28 

(m, 6H), 7.19 (s, lH), 6.86 (d, lH), 4.64 (br s, 2H), 4.53 (d, 2H), 3.92 (br s, lH), 2.41 

(s, 3H), 2.36 (s, 3H), 2.30-1.90 (rn, 8H). MS (EI) for C30H33N50 3: 512 (MH+). 

25 (00559] (7C): 2,5-dichloro-N-[8-(5-{[(phenylmethyl)amino]carbonyl}pyridin-2-

yl)-8-azabicyclo(3.2.1 ]oct-3-endo-yl]benzene-1,4-dicarboxamide. Prepared according 

to the method of example 7 as an acetate salt by using 2,5-dichloroterephthalic acid 

and 6-(3-endo-amino-8-azabicyclo[3 .2.1 )oct-8-yl)-N-(phenylmethyl}pyridine-3-

carboxamide (synthesized in example 2) in step 1 and omitting steps 2 and 3. 1H 

30 NMR (400 MHz, d6-DMSO): 8.83-8.78 (m, 1 H), 8.67-8.64 (d, lH), 8.57-8.54 (d, 1 H), 

8.03-7.96 (m, 2H), 7.80-7.77 (s, lH), 7.59 (s, lH), 7.53 (s, lH), 7.36-7.29 (m, 4H), 

7.26-7.21 (m, lH), 6.26-6.21 (m, IH), 4.59-4.53 (br. s, 2H), 4.48-4.44 (d, 2H), 3.92-
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3.84 (m, lH), 2.26-2.18 (m, 2H), 2.15-2.07 (m, 2H), 2.01-1.93 (m, 2H), 1.86-1.78 (d, 

2H} . MS (EI) for C2sH21ChNs03: 553 (MH+). 

[00560) (70): 2,5-dimethyl-N-(8-{ 5-(( {(l S)-1-[ 4-(4-methylpiperazin-l-

yl)phenyl]ethyl} amino )carbonyl]pyridin-2-yl }-8-azabicyclo(3 .2.1 ]oct-3-endo-

5 yl)benzene-1,4-dicarboxamide. Prepared according to the method of example 7 as an 

acetate salt by using 6-(3-endo-amino-8-azabicyclo[3 .2.1 ]oct-8-yl)-N-{ ( 1S)-1-[4-( 4-

methylpiperazin-1-yl)phenyl]ethyl }pyridine-3-carboxamide (synthesized in example 

6) in step 1 and omitting steps 2 and 3. 1H NMR (400 MHz, d6-DMSO): 8.66-8.61 (s, 

lH), 8.47-8.41 (d, lH), 8.25 (s, lH), 8.01-7.94 (d, lH), 7.70 (s, 1H), 7.40 (s, lH), 

10 7.27-7.21(m,3H), 7.12 (s, lH), 6.95-6.88 (d, 2H), 6.79-6.71 (d, IH), 5.13-5.03 (m, 

lH), 4.59-4.53 (br. s, 2H), 3.86-3.79 (m, lH), 3.27-3.15 (br. s, 4H), 2.93-2.81 (br. s, 

4H), 2.52 (s, 3H), 2.35 (s, 3H), 2.30 (s, 3H), 2.24-2.16-(d, 2H), 2.15-2.07 (m, 2H), 

2.02-1.95 (m, 2H), 1.87-1.80 (d, 2H), 1.46-1.39 (d, 3H). MS (EI) for C36H4sN103: 

624 (MH+). 

15 (00561) (7E): N-{8-[5-(aminocarbonyl)pyridin-2-yl]-8-azabicyclo(3.2. l ]oct-3-

endo-yl }-2,5-dimethylbenzene-1,4-dicarboxamide. Prepared according to the method 

of example 7 as an acetate salt by using 6-(3-endo-amino-8-azabicyclo[3 .2.1 ]oct-8-

yl)pyridine-3-carboxamide (synthesized in example 3) in step 1 and omitting steps 2 

and 3. 1H NMR (400 MHz, d6-DMSO): 8.51 (s, lH), 8.26 (s, 1H), 8.06 (d, 1H), 7,90-

20 7.83 (br. s, IH), 7.68 (s, lH), 7.38 (s, IH), 7.33-7.26 (br. s, lH), 7.25-7.17 (d, lH), 

7.13-7.04 (d, lH), 6.93 (s, lH), 4.66-4.55 (br. s, 2H), 3.89-3.82 (m, lH), 2.33 (s, 3H), 

2.28 (s, 3H), 2.26-2.19 (m, 2H), 2.15-2.07 (m, 2H), 2.03-1.96 (m, 2H), 1.93-1.86 (d, 

2H). MS (EI) for C2sH21Ns03: 422 (MH+). 

(00562) (7F): 2,5-dimethyl-N-{8-[5-( {[(3S)-1-methylpiperidin-3-

25 yl ]amino} carbonyl)pyridin-2-yl ]-8-azabicyclo[3 .2 .1 ]oct-3-endo-yl} benzene- I , 4-

dicarboxamide. Prepared as the acetate salt according to the method of example 7 by 

using (35)-1-methylpiperidin-3-arnine hydrochloride (synthesized according to 

reagent preparation 9) in step 3. 1H NMR (400 MHz, d6-DMSO): 8.59 (d, lH), 8.24 

(d, IH), 7.93 (m, 2H), 7.70 (broads, IH), 7.40 (broads, lH), 7.24 (s, 1H), 7.12 (s, 

30 lH), 6.74 (d, lH), 4.55 (broads, 2H), 3.90 (m, 2H), 2.82 (m, lH), 2.68 (m, lH), 2.34 

(s, 3H), 2.30 (s, 3H), 2.19 (m, 4H), 2.12 (m, 2H), 1.99 (m, 2H), 1.91 (s, 3H), 1.83 (m, 

4H), 1.78 (m, 2H), 1.71 (m, 2H), 1.53 (m, 1 H), 1.27 (m, 2H). MS (EI) for 

C30H40N603: 519 (MH+). 

276 



[00563] (7G): N-{8-[5-( {[(3R)-l-ethylpiperidin-3-yl]amino }carbonyl)pyridin-2-

yl]-8-azabicyclo[3 .2.1 ]oct-3-endo-yl }-2,5-dimethylbenzene-l ,4-dicarboxamide. 

Prepared as the acetate salt according to the method of example 7 by using (3R)-1-

ethylpiperidin-3-amine hydrochloride (synthesized according to reagent preparation 

5 9) in step 3. 1H NMR (400 MHz, d6-DMSO): 8.60 (d, lH), 8.23 (d, lH), 7.92 (m, 

2H), 7.70 (broads, lH), 7.40 (broads, lH), 7.24 (s, lH), 7.12 (s, lH), 6.74 (d, lH), 

4.55 (broads, 2H), 3.88 (m, 3H), 2.88 (m, IH), 2.76 (m, 1H), 2.35 (s, 3H), 2.30 (s, 

3H), 2.19 (m, 2H), 2.10 (m, 2H), 1.99 (m, 1 H), 1.91 (s, 3H), 1.80 (m, 4H), 1.68 (m, 

2H), 1.49 (m, 2H), 1.32 (m, 2H), 1.01 (t, 3H). MS (EI) for C30H40N603: 533 (MH+). 

10 [00564] (7H): 2,5-dirnethyl-N-{8-[5-( {((3R)-1-methylpiperidin-3-

yl]amino }carbonyl)pyridin-2-yl]-8-azabicyclo[3 .2. l ]oct-3-endo-yl} benzene-1,4-

dicarboxarnide. Prepared as the acetate salt according to the method of example 7 by 

using (3R)-l-methylpiperidin-3-amine hydrochloride (synthesized according to 

reagent preparation 9) in step 3. 1H NMR (400 MHz, d6-DMSO): 8.59 {d, lH), 8.24 

15 (d, lH), 7.93 (m, 2H), 7.70 (broads, lH), 7.40 (broads, lH), 7.24 (s, IH), 7.12 (s, 

IH), 6.74 (d, lH), 4.55 (broads, 2H), 3.89 (m, 3H), 2.79 (m, lH), 2.64 (m, lH), 2.35 

(s, 3H), 2.30 (s, 3H), 2.18 (m, 2H), 2.10 (m, 2H), 1.99 (m, 2H), 1.91 (s, 3H), 1.80 (m, 

4H), 1.68 (m, 2H), 1.50 (m, 2H), 1.27 (m, 2H). MS (EI) for C29H38N60 3: 519 (MH+). 

[00565) (71): 2,5-dimethyl-N-{ 8-[ 5-( {[ (3 R)- l-methylpyrrolidin-3-

20 yl]amino }carbonyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 ]oct-3-endo-yl} benzene-1,4-

dicarboxamide. Prepared as the acetate salt according to the method of example 7 by 

using (3R)-1-rnethylpyrrolidin-3-amine in step 3. 1H NMR (400 MHz, d6-DMSO): 

8.60 (d, lH), 8.23 (dd, lH), 7.96 (d, IH), 7.70 (broads, lH), 7.40 (broads, IH), 7.24 

(s, lH), 7.12 (s, lH), 6.73 (d, IH), 4.54 (broads, 2H), 4.37 (m, lH), 3.83 (m, IH), 

25 2.68 (m, IH), 2.57 (m, lH), 2.39 (m, 2H), 2.35 (s, 3H), 2.30 (s, 3H), 2.25 (s, 3H), 2.21 

(m, 2H), 2.12 (m, 4H), 1.98 (m, 2H), 1.91 (s, 3H), 1.83 (m, 2H), 1.72 (m, lH). MS 

(EI) for C2sH36N603: 505 (MH+). 

[00566] (7 J): 2,5-dimethyl-N-[8-( 5-{[ ( l-methylpiperidin-4-

yl)amino )carbonyl }pyridin-2-yl)-8-azabicyclo[3.2. l )oct-3-endo-yl]benzene-1,4-

30 dicarboxamide. Prepared as the acetate salt according to the method of example 7 by 

using l-methylpiperidin-4-arnine in step 3. 1H NMR (400 MHz, d6-DMSO): 8.59 (d, 

IH), 8.24 (d, lH), 7.94 (m, 2H), 7.69 (broads, lH), 7.39 (broads, lH), 7.24 (s, lH), 

7.12 (s, lH), 6.74 (d, lH), 4.55 (broads, 2H), 3.85 (m, IH), 3.70 (m, IH), 2.76 (m, 

277 



2H), 2.35 (s, 3H), 2.29 (s, 3H), 2.19 (m, 2H), 2.1 O (m, 2H), 2.00 (m, 2H), 1.92 (m, 

4H), 1.91 (s, 3H), 1.72 (m, 2H), 1.54 (m, 2H). MS (El) for C29H3sN603: 519 (MH+). 

(00567] (7K): N-[8-(5-{[(l-ethylpiperidin-4-yl)amino )carbonyl}pyridin-2-yl)-8-

azabicyclo[3 .2.1 )oct-3-endo-yl]-2,5-dimethylbenzene-1,4-dicarboxamide. Prepared 

5 as the acetate salt according to the method of example 7 by using l-ethylpiperidin-4-

arnine (synthesized according to reagent preparation 9) in step 3. 1H NMR (400 MHz, 

d6-DMSO): 8.59 (d, lH), 8.24 (d, lH), 7.94 (m, 2H), 7.70 (broads, lH), 7.40 (broad 

s, lH), 7.24 (s, lH), 7.12 (s, lH), 6.74 (d, lH), 4.55 (broads, 2H), 3.83 (m, lH), 3.71 

(m, 1 H), 2.86 (m, 2H), 2.35 (s, 3H), 2.30 (s, 3H), 2.19 (m, 2H), 2.10 (m, 2H), 1.99 (m, 

I 0 2H), 1.91 (s, 3H)"-l .90 (m, 4H), 1. 75 (m, 2H), 1.52 (m, 2H), 1.00 (t, 3H). MS (EI) for 

C30H40N603: 533 (MH+). 

(00568) (7L): 2,5-dimethyl-N-{ 8-[5-( {[ 1-( l-methylethyl)piperidin-4-

yl]amino }carbonyl)pyridin-2-yl]-8-azabicyclo[3.2. l ]oct-3-endo-yl} benzene- l ,4-

dicarboxamide. Prepared as the acetate salt according to the method of example 7 by 

15 using 1-(1-methylethyl)piperidin-4-amine hydrochloride (synthesized according to 

reagent preparation 9) in step 3. 1H NMR (400 MHz, d6-DMSO): 8.59 (d, lH), 8.24 

(d, IH), 7.93 (m, 2H), 7.70 (broads, IH), 7.40 (broads, lH), 7.24 (s, IH), 7.12 (s, 

lH), 6.74 (d, lH), 4.54 (broads, 2H), 3.84 (m, IH), 3.67 (m, 1H), 2.79 (m, 2H), 2.69 

(m, 1 H), 2.34 (s, 3H), 2.30 (s, 3H), 2.13 (m, 6H), 2.00 (m, 2H), 1.91 (s, 3H), 1.82 (m, 

20 2H), 1.49 (m, 2H), 0.96 (d, 6H). MS (EI) for C31H42N603: 547 (MH+). 

100569] (7M): N-{8-[5-( {((3S)-1-ethylpyrrolidin-3-y1Jamino }carbonyl)pyridin-2-

yl]-8-azabicyclo[3.2.1 )oct-3-endo-yl }-2,5-dimethylbenzene-l ,4-dicarboxamide. 

Prepared according to the method of example 7 as hydrochloride salt by using (3 S)-1-

ethylpyrrolidin-3-amine hydrochloride (synthesized according to reagent preparation 

25 9) in step 3. 1H NMR (400 MHz, CDCl3 w/10% CD30D): 8.68 (d, lH), 8.00 (dd, 

lH), 7.28 (s, lH), 7.16 (s, lH), 6.58 (d, lH), 4.84 (br s, lH), 4.61 (br s, lH), 3.66 (br 

s, lH), 3.51 d, lH), 3.12-2.94 (m, 3H), 2.85 (q, lH), 2.53-2.42 (m, lH), 2.43 (s, 3H), 

2.43 (s, 3H), 2.35-2.24 (m, 2H), 2.22-2.07 (m, 4H), 1.91 (br d, 2H), 1.33 (t, 3H). MS 

(El) for C29H3sN604: 519 (MH+). 

30 100570) (7N): 2,5-dimethyl-N-{8-[5-( {[(3R)-l-(l-methylethyl)piperidin-3-

yl]amino }carbonyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 )oct-3-endo-yl} benzene-1,4-

dicarboxamide. Prepared according to the method of example 7 as an acetate salt by 

using (3R)-l-(1-methylethyl)piperidin-3-amine hydrochloride (synthesized according 
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to reagent preparation 9) in step 3. 1H NMR (400 MHz, d6-DMSO): 8.59 (d, I H), 

8.24 (d, IH), 7.94 (dd, IH), 7.89 (d, IH), 7.70 (s, IH), 7.40 (s, IH), 7.24 (s, IH), 7.12 

(s, IH), 6.74 (d, IH), 4.55 (br s, 2H), 3.84 (br s, 2H), 2.81 (dd, lH), 2.65-2.75 (m, 

2H), 2.35 (s, 3H), 2.30 (s, 3H), 2.17-2.22 (m, 2H), 1.97-2.13 (m, 7H), 1.76-1.82 (m, 

5 2H), 1.66-1.69 (m, IH), 1.41-1.51 (m, lH), 1.24-1.34 (m, lH), 0.96 (d, 6H). MS (EI) 

for C31H42N603: 547 (MH+). 

[00571) (70): N-{8-[5-( {[(3S)-1-ethylpiperidin-3-yl]amino }carbonyl)pyridin-2-

yl]-8-azabicyclo[3 .2.1 ]oct-3-endo-yl }-2,5-dirnethylbenzene-1,4-dicarboxamide. 

Prepared according to the method of example 7 as an acetate salt by using (3S)-l-

10 ethylpiperidine-3-amine hydrochloride (synthesized according to reagent preparation 

9) in step 3. 1H NMR (400 MHz, d6-DMSO): 8.59 (d, IH), 8.24 (d, lH), 7.90-7.95 

(m,2H), 7.70(s, IH), 7.40(s, IH), 7.24(s, lH), 7.12(S, 1H),6.74(d, 1H),4.55(brs, 

2H), 3.83-3.92 (m, 2H), 2.87 (dd, 1 H), 2. 75 (dd, 1 H), 2.35 (s, 4H), 2.32 (d, 1 H), 2.30 

(s, 4H), 2.17-2.22 (m, 2H), 2.08-2.13 (m, 2H), 1.98-2.00 (m, 2H), 1.76-1.82 (m, SH), 

15 1.66-1.70 (m, lH), 1.44-1.53 (m, lH), 1.25-1.35 (m, lH), 0.99 (t, 3H). MS (EI) for 

C30H40N603: 533 (MH+). 

[00572] (7P): 2,5-dimethyl-N-{8-[5-( {[(3S)-l-(1-methylethyl)piperidin-3-

yl]amino }carbonyl)pyridin-2-yl}-8-azabicyclo[3 .2.1 ]oct-3-endo-yl} benzene-1,4-

dicarboxamide. Prepared according to the method of example 7 as an acetate salt by 

20 using (3S)-l-(l-methylethyl)piperidin-3-amine hydrochloride (synthesized according 

to reagent preparation 9) in step 3. 1H NMR (400 MHz, d6-DMSO): 8.59 (d, lH), 

8.24 (d, IH), 7.94 (dd, lH), 7.89 (d, lH), 7.70 (s, lH), 7.40 (s, IH), 7.24 (s, lH), 7.12 

(s, lH), 6.74 (d, lH), 4.55 (br s, 2H), 3.84 (br s, 2H), 2.81 (d, lH), 2.65-2.75 (m, 2H), 

2.35 (s, 3H), 2.30 (s, 3H), 2.17-2.22 (m, 2H), 2.07-2.13 (m, 3H), 1.97-2.04 (m, 3H), 

25 1.76-l.82(m,2H), 1.66-1.70(m, lH), l.41-l.50(m, lH), l.24-1.34(m, 1H),0.96(d, 

6H). MS (EI) for C31H42N603: 547 (MH+). 

[00573j (7Q): 2,5-dimethyl-N-{8-[5-( {[(3S)-l-(1-methylethyl)pyrrolidin-3-

yl]amino }carbonyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 ]oct-3-endo-yl} benzene-1,4-

dicarboxamide. Prepared according to the method of example 7 as a hydrochloride 

30 salt by using (S)-1-isopropylpyrrolidin-3-amine (synthesized according to reagent 

preparation 9) in step 3. 1H NMR (400 MHz, CDCh w/ 10% CD300): 8.64 (d, lH), 

7.97 (d, lH), 7.29 (s, 1 H), 7.17 (s, lH), 6.61 (d, lH), 4.69-6.60 (br m, 3H), 4.13 (m, 
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IH), 3.13 (d, lH), 3.15 (m, 2H), 2.92 (d, IHO, 2.68 (t, 2H), 2.58-2.03 (brm, IOH), 

1.92 (d, 2H), 1.09 (dd, 6H). MS (EI) for C30H40N603: 533 (MH+). 

[00574) (7R): 2,5-dimethyl-N-{8-[5-( {[(3S)-1-methylpyrrolidin-3-

yl]amino }carbonyl)pyridin-2-yl]-8-azabicyclo[3.2. l )oct-3-endo-yl} benzene-1,4-

5 dicarboxamide. Prepared according to the method of example 7 as a hydrochloride 

salt by using (3S)-l-methylpyrrolidin-3-amine in step 3. 1H NMR (400 MHz, d6-

DMSO): 8.63 (s, lH), 7.95 (dd, IH), 7.46 (d, lH), 9.29 (s, lH), 7.17 (s, lH), 6.60 {d, 

IH), 4.75 (m, lH), 3.36 (m, 3H), 3.15 (q, lH), 2.85 (br d, lH}, 2.66 (m, lH), 2.49-

2.27 (br m, l 2H), 2.25-2.05 (br m, 3H), 1.93-1. 75 (br m, 3H), 1. 72 (m, 1 H), 1.11 {t, 

10 1 H). MS (EI) for C2sH36N603: 505 (MH+). 

[00575] (7S): N-{8-[5-( {[(3R)-1-ethylpyrrolidin-3-yl]arnino }carbonyl)pyridin-2-

yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl }-2,5-dirnethylbenzene-1,4-dicarboxamide. 

Prepared according to the method of example 7 as a hydrochloride salt by using (3R)-

1-ethylpyrrolidin-3-amine hydrochloride (synthesized according to reagent 

15 preparation 9) in step 3. 1H NMR (400 MHz, d6-DMSO): 11.60 (br d, 1 H), 8.63 (dd, 

IH), 8.32(d, IH), 7.70(s, lH), 7.40(s, lH), 7.25 (s, IH), 7.13 (s, lH),4.78 (brs, 

20 

25 

1 H), 4.65 (br s, 1 H), 3 .95-3.05 (br m, 9H), 2.45-1. 90 (br m, l 4H), 1.25 ( dt, 3 H). MS 

(EI) for C29H3sN603: 519 (MH+). 
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SYN1HETIC SCHEME 9: 

(00576] Scheme 9 generally describes the synthesis of all of the compound(s) listed 

5 in Example 9, wherein X2 , ~a, and ~b are as defined in the specification. 

(00577] In Scheme 9, compound (B) is added to compound (A) under appropriate 

reaction conditions and suitable solvents to condense and form the amide bond in 

compound (C). Compound (C) is then deprotected with an acid, such as HCl, to 

remove BOC and form compound (D). Compound (D) is then converted to (E) by 

10 treatment with X2 under reductive alkylation conditions, wherein X2 is either an 

aldehyde or ketone reagent allowed to react with (D) in the presence of a suitable 

reducing agent such as sodium cyanoborohydride, and wherein X2 becomes either a 

methyl group, or is otherwise an alkyl group attached to the azetidinyl group by way 

of a methylene linker. 

15 EXAMPLE 10: N-{( 1S)-2-amino-1-[4-(rnethyloxy)phenyl]-2-oxoethyl}-6-[3-endo­

( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-

yl]pyridine-3-carboxamide. 

[00578] STEP I: A solution of (S)-methyl 2-amino-2-( 4-methoxyphenyl)acetate 

trifluoroacetate salt (synthesized according to reagent preparation 38) (0.30 g, 1.00 

20 mmol), 6-[3-endo-( {[2-methyl-3-methyloxy)phenyl]carbonyl} amino )-8-azabicyclo-

[3 .2.1 ]oct-8-yl]pyridine-3-carboxylic acid (prepared in example 1, STEP 4) (0.43 g, 
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1.00 mmol), HOBt (0.16 g, 1.20 mmol), EDCI (0.23 g, 1.20 mmol) and 4-

methylmorpholine (0.88 mL, 8.00 mrnol) in dimethylformamide (5 mL) was stirred at 

room temperature for 18 hours. The reaction mixture was partitioned between ethyl 

acetate (100 mL) and brine (50 mL). The organic layer was separated and washed 

5 with brine (50 mL), dried over sodium sulfate, filtered and the solvent was 

concentrated. The residue was subjected to column chromatography (hexane:ethyl 

acetate 4:1 to 3:2) to give methyl (2S)-[( {6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 Joct-8-yl]pyridin-3-

yl} carbonyl)amino ][ 4-(methyloxy)phenyl)ethanoate, (0.51 g, 89% yield). MS (EI) for 

10 C32H36N406: 573 (MH+). 

[00579] STEP 2: A solution of methyl (2S)-[( { 6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl)carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridin-3-

yl }carbonyl)amino ][ 4-(methyloxy)phenyl]ethanoate (0.48 g, 0.84 mmol) and an 

aqueous solution of 4M potassium hydroxide (0.42 mL, 1.68 mmol) in methanol (10 

15 mL), tetrahydrofuran (5 mL) and water (5 mL) was stirred at 50 °C for 30 minutes. 

After cooling to room temperature the solvent was evaporated and the pH was 

adjusted to 2 with concentrated aqueous hydrochloric acid. The precipitate was 

collected by filtration, washed with water, and dried to afford (2S)-[( { 6-[3-endo-( {[2-

methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridin-3-

20 yl}carbonyl)arnino][4-(rnethyloxy)phenyl]ethanoic acid (0.42 g, 89%). MS (EI) for 

C31H34N406: 557 (M-H). 

[00580] STEP 3: A solution of (2S)-[( { 6-[3-endo-( { [2-methyl-3-

(methyloxy)phenyl)carbonyl} amino )-8-azabicyclo[3 .2.1 )oct-8-yl]pyridin-3-

yl }carbonyl)amino ][ 4-(rnethyloxy)phenyl]ethanoic acid (0.10 g, 0.18 mrnol), a 2M 

25 soltion of ammonia in methanol (0.18 mL, 0.36 mmol), HOBt (0.027 g, 0.20 mmol), 

EDCI (0.042 g, 0.22 mmol) and 4-methylmorpholine (0.10 mL, 0.90 rnrnol) in 

dimethylformamide (3 mL) was stirred at room temperature for 18 hours. The solvent 

was concentrated in vacuo and the residue was purified by preparatory reverse phase 

HPLC (0.1 % ammonium acetate in aqueous acetonitrile mobile phase) to give N-

30 {(l S)-2-amino- l-[ 4-(methyloxy)phenyl]-2-oxoethyl}-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3.2. l }oct-8-yl]pyridine-3-

carboxamide (17 mg, 11 % yield). MS (EI) for C3 ,H 35N50 5: 558 (MH+). 
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[00581) Using analogous synthetic techniques and substituting with alternative 

starting reagents, the following compounds [(9B)-(9E)] were prepared. Alternative 

starting materials were obtained commercially unless otherwise indicated. 

[00582] (9B): methyl (2S)-[( { 6-[3-endo-( {[2-methyl-3-

5 (rnethyloxy)phenyl]carbonyl }-amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridin-3-

yl} carbonyl)amino ][ 4-(methyloxy)phenyl]-ethanoate. Prepared in example l 0 step 1. 

MS (EI) for C32H36N406: 573 (MH+). 

[00583] (9C): (2S)-[( {6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}-

amino )-8-azabicyclo[3. 2.1 ]oct-8-yl ]pyridin-3-yl} carbonyl)amino] [ 4-

l 0 (methyloxy)phenyl]-ethanoic acid. Prepared in example 10 step 2. MS (EI) for 

C31H34N406: 557 (M-H). 

[00584] (9D): N-{(l S)-2-(methylamino)-l-[ 4-(methyloxy)phenyl]-2-oxoethyl}-

6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-

azabicyclo[3 .2.1 ]oct-8-yl ]pyridine-3-carboxarnide. Prepared according to the method 

15 of example 10 by using methylamine in step 3. 1 H NMR ( 400 MHz, DMSO-d6): 8.65 

(d, IH), 8.51 (d, IH), 8.22 (d, lH), 8.11 (m, lH), 8.01 (dd, IH), 7.38 (m, 2H), 7.22 (t, 

lH), 7.01 (d, lH), 6.90 (m, 2H), 6.86 (d, lH), 6.73 (d, IH), 5.54 (d, lH), 4.54 (bs, 

2H), 3.82 (m, lH), 3.79 (s, 3H), 3.72 (s, 3H), 2.60 (d, 3H), 2.20 (m, 2H), 2.14 (s, 3H), 

2.08 (m, 2H), 1.96 (m, 2H), 1.84 ( d, 2H). MS (EI) for C32H37N 50s: 572 (MH+). 

20 [00585) (9E): N-{(l S)-2-( ethylarnino )-1-[ 4-(methyloxy)phenyl]-2-oxoethyl }-6-

[3-endo-( { [2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 )oct-

8-yl]pyridine-3-carboxamide. Prepared according to the method of example I 0 by 

using ethylamine in step 3. MS (El) for C33H39NsOs: 586 (MH+). 
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SYNfHETIC SCHEME 10: 

HO~ 
~H 

HN-{_J 

JOiMe 
~ .*!2 

M:O B 

A Q-011te 

5 100586] Scheme I 0 generally describes the synthesis of all of the compounds listed 

in Example I 0, wherein Rs is as defined in the specification. 

100587] In Scheme 10, compound (B) is added to compound (A) under appropriate 

reaction conditions and with a suitable coupling reagent, such as EDCI and HOBT, to 

condense and form the amide bond in compound (C). The ester in compound (C) is 

I 0 then hydrolyzed with a base, such as KOH, to form compound (D). To compound (D) 

is added R5NH2 under appropriate reaction conditions and with a suitable coupling 

reagent, such as EDCI and HOBT, to condense and form the amide bond in 

compound (E). 

100588] EXAMPLE 10: N- { ( 1S)-2-amino-1-[4-(methyloxy)phenyl]-2-oxoethyl }-

15 6-[3-endo-( {(2-methyl-3-(methyloxy)phenyl]carbonyl }amino)-8-

azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-carboxamide. 

[00589] STEP I: A solution of (S)-methyl 2-amino-2-( 4-methoxyphenyl)acetate 

trifluoroacetate salt (synthesized according to reagent preparation 38) (0.30 g, 1.00 

mmol), 6-(3-endo-( { (2-methyl-3-methyloxy)phenyl]carbonyl} amino )-8-azabicyclo-

20 [3.2.1 ]oct-8-yl]pyridine-3-carboxylic acid (prepared in example I, STEP 4) (0.43 g, 

1.00 mmol), HOBt (0.16 g, 1.20 rr1Irwl), EDCI (0.23 g, 1.20 mmol) and 4-

methylmorpholine (0.88 mL, 8.00 mmot) in dimethylformamide (5 mL) was stirred at 

room temperature for 18 hours. The reaction mixture was partitioned between ethyl 
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acetate (I 00 mL) and brine (50 mL). The organic layer was separated and washed 

with brine (50 mL), dried over sodium sulfate, filtered and the solvent was 

concentrated. The residue was subjected to column chromatography (hexane:ethyl 

acetate 4: 1 to 3:2) to give methyl (2S)-[( { 6-[3-endo-( {[2-methyl-3-

5 (rnethyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl)pyridin-3-

yl }carbonyl)amino )[ 4-(methyloxy)phenyl]ethanoate, (0.51 g, 89% yield). MS (EI) for 

C32H36N406: 573 (MH+). 

(00590] STEP 2: A solution of methyl (2S)-[( {6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridin-3-

10 yl }carbonyl)amino ][ 4-(methyloxy)phenyl]ethanoate (0.48 g, 0.84 mrnol) and an 

aqueous solution of 4M potassium hydroxide (0.42 mL, 1.68 rnmol) in methanol ( 10 

mL), tetrahydrofuran (5 mL) and water (5 mL) was stirred at 50 °C for 30 minutes. 

After cooling to room temperature, the solvent was evaporated and the pH was 

adjusted to 2 with concentrated aqueous hydrochloric acid. The precipitate was 

15 collected by filtration, washed with water, and dried to afford (2S)-[( { 6-[3-endo-( {[2-

methyl-3-(rnethyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridin-3-

yl} carbonyl)amino ][ 4-(methyloxy)phenyl]ethanoic acid (0.42 g, 89%). MS (EI) for 

C31H34N406: 557 (M-H). 

[00591] STEP 3: A solution of (2S)-[( {6-[3-endo-( {[2-methyl-3-

20 (methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridin-3-

yl }carbonyl)amino ][ 4-(methyloxy)phenyl]ethanoic acid (0.10 g, 0.18 mmol), a 2M 

soltion of ammonia in methanol (0.18 mL, 0.36 mmol), HOBt (0.027 g, 0.20 mmol), 

EDCI (0.042 g, 0.22 mmol) and 4-methylrnorpholine (0.10 mL, 0.90 mmol) in 

dimethylformamide (3 mL) was stirred at room temperature for 18 hours. The solvent 

25 was concentrated in vacuo and the residue was purified by preparatory reverse phase 

HPLC (0.1 % ammonium acetate in aqueous acetonitrile mobile phase) to give N-

{ ( l S)-2-arnino- l-[ 4-(methyloxy)phenyl]-2-oxoethyl }-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide (17 mg, 11 % yield). MS (El) for C31H3sNsOs: 558 (MH+). 

30 (00592] Using analogous synthetic techniques and substituting with alternative 

starting reagents the following compounds [(lOB)-(1 OE)] were prepared. Alternative 

starting materials wet'e obtained commercially unless otherwise indicated. 
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100593] (IOB): methyl (2S)-[( { 6-(3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl }amino)-8-azabicyclo[3.2.1 )oct-8-yl}pyridin-3-

yl} carbonyl)amino ][ 4-(methyloxy)phenyl]ethanoate. Prepared in example I 0 step 1. 

MS (EI) for C32H36N406: 573 (MH+). 

5 (00594] (I OC): (2S)-[( {6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2. 1 ]oct-8-yl ]pyridin-3-

yl }carbonyl)amino ][ 4-(methyloxy)phenyl]ethanoic acid. Prepared in example 10 step 

2. MS (EI) for C31H34N406: 557 (M-H). 

[00595] (1 OD): N-{ (1 S)-2-(methylamino )-1-[ 4-(methyloxy)phenyl]-2-oxoethyl }-

10 6-(3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-

azabicyclo[3 .2.1 )oct-8-yl]pyridine-3-carboxamide. Prepared according to the method 

of example 10 by using methylamine in step 3. 1H NMR (400 MHz, DMSO-d6): 8.65 

(d, lH), 8.51(d,1H), 8.22 (d, lH), 8.11 (m, lH), 8.01 (dd, 1H), 7.38 (m, 2H), 7.22 (t, 

lH), 7.01 (d, lH), 6.90 (m, 2H), 6.86 (d, lH), 6.73 (d, lH), 5.54 (d, IH), 4.54 (bs, 

15 2H), 3.82 (m, lH), 3.79 (s, 3H), 3.72 (s, 3H), 2.60 (d, 3H), 2.20 (m, 2H), 2.14 (s, 3H), 

2.08 (m, 2H), 1.96 (m, 2H), 1.84 (d, 2H). MS (El) for C32H:17Ns05: 572 (MH+). 

(00596] (1 OE): N-{ (1 S)-2-(ethylamino )-1-[ 4-(methyloxy)phenyl]-2-oxoethyl }-6-

(3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 )oct-

8-yl]pyridine-3-carboxamide. Prepared according to the method of example 10 by 

20 using ethylamine in step 3. MS (EI) for C33H39NsOs: 586 (MH+). 

SYNTifETIC SCHEME 11 : 

R3HNJl~~ R3HNJl~N 'lJ'.. ~ 
\~ H l Hi021base N~ H 

~ 0 2.acid ~Q-0 
HN H 

C Q-NHR,. O '_' NHR,. 
~ coo~ 

25 

(00597j Scheme 11 generally describes the synthesis of all of the compound(s) 

listed in Example 11, wherein R3 and R 16 are as defined in the specification. 
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[00598] In Scheme 11, compound (B) is added to compound (A) under appropriate 

reaction conditions and with a suitable coupling reagent, such as HOBT, to condense 

and form the amide bond in compound (C). Compound (C) is then converted to 

compound (D) by hydrolysis of the aromatic nitrile by treatment with a base, such as 

5 potassium carbonate, in the presence of a suitable oxidant, such as hydrogen peroxide, 

to arrive at the aromatic carboxamide (D). 

EXAMPLE 11: N4-{8-(5-(aminocarbonyl)pyridin-2-yl]-8-azabicyclo[3.2. l ]oct-3-

endo-yl }-2-[(trans-4-aminocyclohexyl)arnino ]benzene-1,4-dicarboxamide 

[00599) STEP 1: To a solution of methyl 3-bromo-4-cyanobenzoate (200 mg, 

10 0.83 mmol) in dichloromethane (1.5 mL) and methanol (1.5) was added 1.0 N 

aqueous sodium hydroxide (1.7 mL, 1.7 mmol). The mixture was stirred vigorously 

for 2 h at room temperature. The volatile solvents were then removed in vacuo. The 

aqueous residue was acidified with 1 N aqueous hydrochloric acid and was then 

extracted with ethyl acetate. The organic layer was dried over magnessium sulfate, 

15 filtered, and concentrated to provide 3-bromo-4-cyanobenzoic acid (190 mg, 0.83 

mmol, quantitative yield). 1H NMR (400 MHz, CDCh): 8.42 (d, lH), 8.15 (dd, IH), 

7.80 (d, lH). 

[00600] STEP 2: To a solution of 3-bromo-4-cyanobenzoic acid ( 1.51 g, 6.69 

mmol) in acetone (30 mL) was added cesium carbonate ( 4.4 g, 13.4 mmol) and benzyl 

20 bromide (790 uL, 6.69 mmol). The mixture was stirred at reflux for 15 hours at 

which point additional benzyl bromide was added (200 uL, 1.68 mmol). The mixture 

was stirred at reflux for a further 2 hand was then cooled to room temperature. Water 

and ethyl acetate were added and the layers were separated. The aqueous phase was 

then saturated with lithium chloride and extracted with ethyl acetate. The organic 

25 extracts were combined, dried over magnesium sulfate, filtered, and concentrated. 

The residue was purified by column chromatography ( 4: 1 hexanes:ethyl acetate) to 

provide phenylmethyl 3-bromo-4-cyanobenzoate (957 mg, 3.03 mmol, 45% yield) as 

a yellow orange oil that slowly solidified. 1H NMR (400 MHz, CDCh): 8.35 {d, lH), 

8.09 (dd, 1 H), 7.73 (d, 1 H), 7.46-7.35 (m, SH), 5.35 (s, 2H). 

30 (00601] STEP 3: A pressure vessel containing a magnetic stirbar was charged 

with phenylmethyl 3-bromo-4-cyanobenzoate (100 mg, 0.32 mmol), l, 1-

dimethylethyl (trans-4-aminocyclohexyl)carbamate (69 mg, 0.32 mmol), cesium 

carbonate (125 mg, 0.38 mmol), XANTPHOS (19 mg, 0.032 mmol), 
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tris(dibenzylideneacetone)dipalladium(O) (15 mg, 0.016 mmol) and dioxane (1.5 mL). 

The vessel was then sealed and heated to 95 °C. The suspension was stirred for 

approximately 24 h at that temperature and was then allowed to cool to room 

temperature. The suspension was poured into water, and the resulting aqueous 

5 mixture was extracted twice with ethyl acetate. The organic extracts were combined, 

dried over magnesium sulfate, filtered, and concentrated in vacuo. The residue was 

then purified by column chromatography ( 4: 1 hexanes:ethyl acetate) to provide 

impure phenylmethyl 4-cyano-3-{[trans-4-( {[( 1, 1-dimethylethyl)oxy)carbonyl}­

amino )cyclohexyl)amino} benzoate (71.8 mg, 0.16 mmol) as a yellow powder. This 

l 0 material was carried into the subsequent step without further purification. 1H NMR 

(400 MHz, CDCh): 7.45-7.28 (m, 8H), 5.37 (s, 2H), 4.47 (m, lH), 3.40 (m, IH), 2.12 

(m, 4H), 1.46 (s, 9H), 1.31 (m, 4H). 

(00602] STEP 4: Palladium on carbon 10% by weight Degussa type (50 mg) was 

added to a solution ofphenylmethyl 4-cyano-3-{[trans-4-({[(1,1-

15 dimethylethyl)oxy]carbonyl}amino)cyclohexyl)amino }benzoate (71.8 mg, 0.16 

mmol) in ethyl acetate (3 mL) and methanol ( 400 uL). The mixture was subjected to 

1 atm of hydrogen for 70 min. The catalyst was then removed by filtration through 

celite. The resulting filtrate was concentrated to provide 4-cyano-3-{[trans-4-( {[(l, 1-

dimethylethyl )oxy )carbonyl} amino )cyclohex yl)amino} benzoic acid ( 5 5. 8 mg, 0. I 6 

20 mrnol) which was carried into the subsequent step without further purification. 1 H 

NMR (400 MHz, CD30D): 7.47 (d, lH), 7.37 (s, IH), 7.24 (d, lH), 3.47-3.21 (m, 

2H). 2.09 (m, 2H), 1.98 (m, 2H), 1.88 (m, 2H), 1.43 (s, 9H), 1.24 (m, 2H); MS (EI) 

for C19H2sN304: 304 (MH+ -tert-butyl). 

[00603) STEP 5: To a solution of 4-cyano-3-{[trans-4-( {[(1, 1-

25 dimethylethyl)oxy]carbonyl}amino)cyclohexyl]amino}benzoic acid (55.8 mg, 0.16 

mmol) was added HA TU (59 mg, 0.16 mmol). The resulting mixture was stirred at 

room temperature for 2.5 h. More HATU (60 mg, 0.16 rnrnol) was then added, and 

the mixture was stirred for a further 40 min at room temperature. At that point 6-(3-

endo-amino-8-azabicyclo[3 .2. l )oct-8-yl)pyridine-3-carboxamide (synthesized in 

30 example 3) (45 mg, 0.16 rnmol) was added followed by diisopropylethylarnine (167 

uL, 0.96 mmol). The solution was stirred 45 min at room temperature after which 

water was added. The aqueous mixture was then extracted twice with ethyl acetate. 

The organic extracts were combined, washed with 10% aqueous lithium chloride 
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solution, dried over magnesium sulfate, filtered, and concentrated. The residue was 

subject to column chromatography (5% methanol in dichloromethane) to provide l, 1-

dimethylethyl [trans-4-( {5-[( {8-[5-(aminocarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2. l )oct-3-endo-yl} amino )carbonyl]-2-

5 cyanophenyl}amino)cyclohexyl]carbamate (50.8 mg, 0.061 mmol). 1H NMR (400 

MHz, CDCl)): 8.62 (d, IH), 7.94 (dd, lH), 7.44 (d, IH), 7.15 (s, lH), 6.80 (d, IH), 

6.62 (d, lH), 6.56 (d, lH), 4.65 (br s, 2H), 4.53 (d, IH), 4.47 (br d, lH), 4.22 (m, 1 H), 

3.55-3.36 (m, 2H), 2.39-2.25 (m, 4H), 2.18-2.02 (m, 6H), 1.86 (d, 2H), 1.45 (s, 9H), 

1.37-1.22 (m, 4H); MS (EI) for C32H4 1N104: 588 (MH+). 

10 [00604) STEP 6: To a solution of 1, 1-dimethylethyl [trans-4-( { 5-[( {8-[5-

(aminocarbonyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 ]oct-3-endo-yl} amino )carbonyl]-2-

cyanophenyl} amino )cyclohexyl]carbamate (40.7 mg, 0.069 mmol) in DMSO (1 mL) 

was added potassium carbonate (19 mg, 0.138 mmol) followed by aqueous hydrogen 

peroxide (30%, 2 drops). The mixture was stirred at room temperature for 1 h. 

15 Additional hydrogen peroxide (4 drops) was then added, and the mixture was stirred a 

further 35 min at 45 °C. After cooling to room temperature, the solution was diluted 

to 2 mL total volume with acetonitrile:water (2.5: 1 ), and the mixture was purified by 

preparative reverse phase HPLC to provide 1, 1-dimethylethyl [trans-4-( {2-

( aminocarbonyl)-5-[ ( {8-[ 5-( aminocarbonyl )pyridin-2-yl]-8-azabicyclo[ 3 .2.1 )oct-3-

20 endo-yl} amino )carbonyl]phenyl} amino )cyclohexyl)carbamate (17 .6 mg, 0.029 mmol, 

42% yield). 1H NMR ( 400 MHz, CD30D): 8.64 ( d, l H), 7. 99 ( dd, l H), 7 .63 ( d, I H), 

7.06 (s, lH), 6.88 (dd, lH), 6.76 (d, IH), 4.64 (hrs, 2H), 4.00 (m, lH), 3.37 (m, 2H), 

2.30-2.12 (m, 8H), 2.02-1.93 (m, 4H), 1.43 (s, 9H), 1.3 5 (m, 4H). 

[00605) STEP 7: To a flask containing 1, 1-dimethylethyl [trans-4-( {2-

25 (aminocarbonyl)-5-[ ( {8-[ 5-(aminocarbonyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 ]oct-3-

endo-yl} amino )carbonyl]phenyl} amino )cyclohexyl]carbamate ( 17 .6 mg, 0.029 mmol) 

was added 2.0 M aqueous hydrochloric acid (2 mL, 4 mmol). The mixture was stirred 

for 1 hat room temperature then the resulting solution was lyophilized to give N4-{8-

[ 5-( aminocarbonyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 ]oct-3-endo-yl }-2-[ (trans-4-

30 aminocyclohexyl)amino ]henzene-1,4-dicarboxamide as the hydrochloride salt. 1H 

NMR (400 MHz, CD30D): 8.45 (d, lH), 8.38 (dd, lH), 8.13 (d, IH), 8.03 (d, IH), 

7.96 (dd, JH), 7.40 (d, lH), 4.82 (br s, 2H), 4.15 (br s, lH), 3.77 (m, IH), 3.20 (m, 
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1 H), 2.49 (m, 2H), 2.43-2.24 (m, 6H), 2.17 (rn, 4H), 1.71 (m, 2H), 1.56 (rn, 2H); MS 

(EI) for C21H3sN103: 506 (MH+). 

[00606] Using analogous synthetic techniques and substituting with alternative 

starting reagents, the following compounds [ (11 B)-(11 C)} were prepared. Alternative 

5 starting materials were obtained commercially unless otherwise indicated. 

(00607} (I 1 B): N4-{8-[5-(aminocarbonyl)pyridin-2-y1]-8-azabicyclo[3.2.1 ]oct-3-

endo-yl }-2-{[3-{[2-( dimethylamino )ethyl]oxy }-4-

(methyloxy)phenyl]amino }benzene-1,4-dicarboxamide. Prepared according to the 

method of example 11 by using 3-{[2-(dimethylamino)ethyl)oxy}-4-

10 (methyloxy)aniline (Gaster et al. J. Med Chem. 1998, 41, 1218-1235) in step 3 then 

omission of step 7. 1H NMR (400 MHz, CD30D): 8.42 (d, lH), 8.37 (dd, 1H), 7.74 

(d, IH), 7.48 (d, IH), 7.36 (d, 1H), 7.08-6.99 (m, 3H), 6.95 (d, 1H), 4.75 (br s, 2H), 

4.34 (m, 2H), 4.06 (m, IH), 3.88 (s, 3H), 3.58 {m, 2H), 3.02 (s, 6H), 2.33-2.15 (m, 

8H); MS (EI) for C32H39N10s: 602 (MH). 

15 [00608} (11C): N4-(8-{5-[({(1S)-1-[4-(4-methylpiperazin-l-

yl)phenyl]ethyl }amino )carbonyl]pyridin-2-yl }-8-azabicyclo[3 .2.1 ]oct-3-endo-yl)-2-

[(2-morpholin-4-ylethyl)amino ]benzene-1,4-dicarboxamide. Prepared according to 

the method of example 11 by proceeding directly to step 5 using 6-(3-endo-amino-8-

azabicyclo[3 .2.1 )oct-8-yl)-N-{ (1S)-1-[4-( 4-methylpiperazin-1-

20 yl)phenyl]ethyl}pyridine-3-carboxamide (synthesized in example 6) and 3-bromo-4-

cyanobenzoic acid (synthesized in step I above) then conducting step 3 using 2-

morpholin-4-ylethanamine and step 6. 1H NMR (400 MHz, CD30D): 8.60 (d, I H), 

7.97 (dd, IH), 7.63 (d, 1H), 7.29 (d, 2H), 7.08 (s, IH), 6.96 (d, 2H), 6.93 (d, lH), 6.75 

(d, 1 H), 5.17 (q, 1 H), 4.62 (br s, 2H), 3.98 (m, 1 H), 3.73 (m, 4H), 3.35 (t, 2H), 3.24 

25 (m, 4H), 2.84 (m, 4H), 2.68 (t, 2H), 2.54 (m, 4H), 2.51 (s, 3H), 2.30-2.12 (m, 6H), 

1.97 {m, 2H), 1.94 {s, 6H), 1.52 (d, 3H); (EI) for C40Hs3N904: 724.6 (MH+). 
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[00609) Scheme 12 generally describes the synthesis of all of the compound(s) 

5 listed in Example 12, wherein X 1, R1 and (i) are as defined in the specification. 

[00610] In Scheme 12, compound (B) is added to compound (A) under appropriate 

reaction conditions and with a suitable coupling reagent, such as EDCI and HOBT, to 

condense and form the amide bond in compound (C). Aryl bromide (C) is then 

treated with a boronate ester (D) under suitable reaction conditions in the presence of 

10 an appropriate palladium catalyst to arrive at compound (E). Compound (E) is 

reduced with a reducing agent, such as 10% palladium on charcoal, to arrive at 

compound (F). Compound (F) is then deprotected in the presence of an acid, such as 

HCl, to remove BOC and arrive at compound (G). 

(00611) EXAMPLE 12: N-[ 1-(2,6-difluoro-4-piperidin-4-ylphenyl)ethyl]-6-[3-

15 endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 )oct-8-

yl]pyridine-3-carboxamide. 

(00612] STEP 1: To a mixture of 1-( 4-bromo-2,6-difluorophenyl)ethanone ( 450 

mg, 0.91 mmol), titanium isopropoxide ( 1.14 mL, 4.61 mmol) in ethanol (10 mL) was 

added a solution of 2M ammonia in ethanol (4.8 mL, 9.6 mmol), and the resulting 
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mixture was stirred at room temperature. After 18 hours, sodium borohydride ( 115 

mg, 3 .48 mmol) was added and stirring was continued at room temperature for three 

hours. The reaction mixture was poured into a 2M aqueous ammonium hydroxide 

solution (100 mL) then filtered. The filtrate was extracted with ethyl acetate (3 x 50 

5 mL), and the combined extract was washed with water (100 mL), then brine (100 

mL), dried over sodium sulfate, filtered and concentrated to give 1-(4-bromo-2,6-

difluorophenyl)ethanamine (236 mg, 62% yield), MS (EI) for CsH8BrF2N: 237 

(MH+). 

[00613] STEP 2: A mixture of 6-(3-endo-( {[2-methyl-3-(methyloxy)phenyl]-

10 carbonyl }amino )-8-azabicyclo[3 .2.1 )oct-8-yl]pyridine-3-carboxylic acid (synthesized 

in example 1)(276 mg, 0.70 mmol), EDCI (95 mg, 0.70 mmol), 1-

hydroxybenzotriazole (95 mg, 0.70 mmol), and N,N-diisopropylethylamine (0.37 mL, 

2.1 mmol) in N,N-dimethylformamide (3 mL) was stirred at room temperature for 15 

minutes. To this mixture was added a solution of 1-( 4-bromo-2,6-

15 difluorophenyl)ethanamine (165 mg, 0.70 mrnol) in N,N-dimethylfonnamide (0.5 

mL) and stirring was continued for 18 hours. The reaction mixture was diluted with 

ethyl acetate (30 mL), washed with 5% aqueous lithium chloride solution (2x 10 mL), 

saturated sodium bicarbonate solution (10 mL), dried over sodium sulfate, filtered and 

concentrated. The crude product was purified by flash chromatography (65-95% 

20 ethyl acetate-hexanes) to give the N-[I-(4-bromo-2,6-difluorophenyl)ethyl]-6-[3-

endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3.2.1 ]oct-8-

yl]pyridine-3-carboxamide (348 mg, 81% yield). 1HNMR (400MHz, CDCh): 8.58 

(d, lH), 7.86 (dd, lH), 7.20-7.17 (dd, lH), 7.08 (s, lH), 7.06 (s, lH), 6.95 (dd, 2H), 

6.70 (br, lH), 6.36-6.35( br, lH), 6.69-6.67 {m, lH), 4.50 (br, 2H), 4.22-4.20 (m, lH), 

25 3.86 (s, 3H), 2.29-2.27 (m, 2H), 2.28 (s, 3H), 2.20-2.17 {m, 2H), 2.00 (d, 2H), 1.85-

1.81 (d, 2H), 1.58-1.57 {d, 3H); MS (EI) for C30H31BrF2N403: 614 (MH). 

(00614] STEP 3: A mixture ofN-(1-(4-bromo-2,6-difluorophenyl)ethyl]-6-[3-

endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino)-8-azabicyclo[3.2. l ]oct-8-

yl]pyridine-3-carboxamide (348 mg, 0.57 mmol), 3,6-dihydro-2H-pyridine- l-tert-

30 butoxycarbonyl-4-boronic acid pinacol ester (228 mg, 0. 74 mmol), [ l, I'-

bis( diphenylphosphino )ferrocene ]dichloropalladium(II) complex with 

dichloromethane (28 mg, 5 mol %), potassium carbonate (234 mg, 1.7 mmoi), and 

N ,N-dimethyl formamide ( 4 .5 mL) was first degassed with nitrogen for l 0 minutes 
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then stirred at 80°C for 18 hours. The reaction mixture was cooled to room 

temperature, diluted with ethyl acetate (45 mL), washed with 5% aqueous lithium 

chloride solution (2x 20 ml), dried over sodium sulfate, filtered and concentrated. 

The crude product was purified by flash chromatography (65-95% ethyl acetate in 

5 hexanes) to give I, 1-dimethylethyl 4-(3,5-difluoro-4-{1-[( { 6-(3-endo-( {[2-methyl-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridin-3-

yl} carbonyl)amino ]ethyl} phenyl )-3 ,6-dihydropyridine-1 (2H)-carboxylate (290 mg, 

71% yield). 1HNMR (400MHz, CDCh): 8.59 (d, lH), 7.90 (dd, lH), 7.21 (dd, lH), 

6.94-6.88 (m, 4H), 6.60 (d, lH), 6.53 (d, IH), 6.20 (d, IH), 6.06 (br, lH), 5.78-5.74 

10 (m, lH), 4.61 (br, 2H), 4.27 (q, lH), 4.07 (br, 2H), 3.85 (s, 3H), 3.62 (tr, 2H), 2.42 

(br, 2H), 2.36-2.31 (m, 2H), 2.29 (s, 3H), 2.22-2.20 (m, 2H), 2.03-1.97 (m, 2H), 1.85 

(br, lH), 1.81 (br, lH), 1.62 (d, 3H), 1.49 (s 9H); MS (EI) for C40H41f2N50 5: 716 

(MH+). 

[00615] STEP 4: A mixture of 1,1-dimethylethyl 4-(3,5-difluoro-4-{ 1-[( {6-[3-

15 endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3.2. l ]oct-8-

yl ]pyridin-3-yl} carbonyl )amino )ethyl} phenyl)-3 ,6-dihydropyridine-1 (2H)-

carbox ylate (133 mg, 0.19 mmol), 10% palladium on charcoal (Degussa type, 100 

mg), acetic acid (l 00 uL, 1.0 mmol), and methanol (20 mL) was shaken in a Parr 

hydrogenation apparatus at 30 psi for 6 hours. The reaction mixture was filtered, 

20 concentrated, re-dissolved in a 1: 1 mixture ( 6 mL) of methanol and 4M hydrogen 

chloride in dioxane, and stirred at room temperature overnight. The reaction mixture 

was basified with 2M ammonia in methanol, concentrated, and purified by 

preparatory reverse phase HPLC (ammonium acetate buffered aqueous acetonitrile 

eluent). The product containing fractions were combined, and lyophillized to give a 

25 solid (58 mg, 0.094 mmol) which dissolved in methanol (4 mL) containing and 4M 

hydrogen chloride in dioxane ( 49 uL, 0.20 mmol), then evaporated to dryness which 

gave N-[ 1-(2,6-difluoro-4-piperidin-4-ylphenyl)ethyl]-6-[3-endo-( {[2-methyl-3-

(methyloxy)phenyl ]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide hydrochloride. (65 mg, 51 % yield). 1 HNMR ( 400MHz, d4-methanol): 

30 8.40 (d, IH), 8.34 (dd, lH), 7.37(d, lH), 7.23 (dd, H), 7.01 (d, lH), 6.94-6.90 (m, 

3H), 5.48 (q, 1 H), 4.80 (br, 2H), (4.10 (tr, 1 H), 3 .84 (s, 3H), 3.47 (br, 2H), 3.16 (m, 

2H), 3.93 (m, 2H), 2.37-2.33 (m, 4H), 2.24-2.15 (m, 2H), 2.20 (s, 3H), 2.06 (d, 2H), 

1.94-1.89 (m, 2H), 1.65 (d, 2H); MS (El) for C3sH41f2Ns03: 618 (MH+). 
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(00616] Using analogous synthetic techniques and substituting with alternative 

starting reagents, compound (128) was prepared. Alternative starting materials were 

obtained commercially unless otherwise indicated. 

(00617] (128): N-[ 1-(2-fluoro-4-piperidin-4-ylphenyl)ethyl]-6-[3-endo-( {(2-

5 methyl-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyc1o[3 .2.1 ]oct-8-yl]pyridine-

3-carboxarnide. Prepared as the hydrochloride salt according to the method of 

example 12 by starting with 4-bromo-2-fluoroacetophenone in step I. 1 H-NMR 

(400MHz, di-methanol): 8.44 (s, lH), 8.38 (d, IH), 7.40 (m, 2H), 7.24 (dd, lH), 7.19 

(d, lH), 7.02 (dd, 2H), 6.91 (d, lH), 5.41 (q, IH), 4.79 (br, 2H), 4.11 (tr, lH), 3.84 (s, 

10 3H), 3.48 (d, 2H) 3.14 (m, 2H), 2.90 (m, 2H), 2.38-2.35 (m, 4H), 2.24-2.15 (m, 4H), 

2.21 (s, 3H), 2.10-2.20 (m, 2H), 1.92-1.87 (rn, 2H), 1.57 (d, 3H); MS (EI) for 

C3sH42fNs03: 600 (MH). 

SYNTIIETIC SCHEME 13: 

15 

[00618] Scheme 13 generally describes the synthesis of all of the compound(s) 

listed in Example 13, wherein R3 is as defined in the specification. 

(00619] In Scheme 13, compound (8) is added to compound (A) under appropriate 

20 reaction conditions and with a suitable coupling reagent, such as HATU, to condense 

and form the amide bond in compound (C). Compound (C) is then converted to 

intermediate (D) by hydroboration. Thus, (C) is first treated with borane in THF 

followed by reaction with hydrogen peroxide in the presence of a suitable base such 
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as sodium hydroxide. The carboxylate of compound (D) is then hydrolyzed by a base, 

such as KOH, to arrive at compound (E). R3NH2 is then added to compound (E) under 

appropriate reaction conditions and with a suitable coupling reagent, such as HATU, 

to condense and form the amide bond in compound (F). 

5 (00620] EXAMPLE 13: 6-[3-endo-( {[2-(3-hydroxypropyl)-3-(methyloxy)phenyl)-

carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]-N-(phenylmethyl)pyridine-3-

carboxarnide. 

[00621) STEP 1: A solution of ethyl 6-(3-endo-amino-8-azabicyclo[3.2. J ]oct-8-

yl)pyridine-3-carboxylate hydrochloride (synthesized in example 1} (2.60 g, 6.69 

10 mmol), 3-(rnethyloxy)-2- prop-2-en-l-ylbenzoic acid (synthesized in reagent 

preparation 19) (1.28 g, 6.69 mmol), HATU (2.54 g, 6.69 mrnol), and 

diisopropylethylamine (3.46 g, 26.76 mmol) in DMF (10 mL) was stirred at room 

temperature for 18 h. The reaction mixture was diluted with ethyl acetate (250 mL), 

washed with saturated sodium bicarbonate (100 mL), 5% lithium chloride (2 x 100 

15 mL), and brine (100 mL), dried over sodium sulfate, filtered and concentrated to give 

crude ethyl 6-[3-endo-( { [3-(methyloxy)-2-prop-2-en- l-ylphenyl]carbonyl} amino )-8-

azabicyclo(3 .2.l ]oct-8-yl]pyridine-3-carboxylate (3.52 g) as a brown oil. MS (EI) for 

C26H31N304: 450 (MH). 

(00622] STEP 2: To a solution of ethyl 6-[3-endo-( {[3-(methyloxy)-2-prop-2-en-

20 1-ylphenyl]carbonyl} amino)-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-carboxylate (213 

mg, 0.40 mmol) in THF (5 mL) was added a 1.0 M solution of borane THF complex 

in THF (0.40 mL, 0.40 mmol) at 0 °C. After removing the ice bath, the mixture was 

stirred at room temperature for 4 h. Additional 1.0 M solution of borane THF 

complex in THF (0.40 mL, 0.40 mmol) was added and stirring was continued for 18 

25 h. Another 1.0 M solution ofborane THF complex in THF (0.40 mL, 0.40 mmol) 

was added and the mixture was stirred for an additional 24 h. Then water (1.0 mL) 

was added followed by I 0% sodium hydroxide (1.0 mL), and 30% hydrogen peroxide 

(2.2 mL). The reaction mixture was stirred at room temperature for another 90 min, 

then cooled to O °C, and sodium thiosulfate (3 .40 g, 21.5 mmol) was added carefully. 

30 The ice bath was removed and the mixture was stirred at room temperature for 30 

min. The mixture was acidified to pH3 with 1 N hydrochloric acid, and extracted with 

ethyl acetate (3 x 40 mL). The organic layers were washed with brine (20 mL), dried 

over sodium sulfate, filtered and concentrated to afford crude ethyl 6-(3-endo-( {[2-(3-
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hydroxypropyl)-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-

yl]pyridine-3-carboxylate (258 mg). MS (El) for C26H33N30 5: 468 (MH+). 

(00623] STEP 3: A suspension of ethyl 6-[3-endo-( {[2-(3-hydroxypropyl)-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

5 carboxylate (240 mg, 0.51 mmol) and potassium hydroxide (58 mg, 1.02 mmol) in 

methanol (6 mL) and water (2 mL) was stirred at 60 °C for 2 h. After cooling to room 

temperature, water was added to the resulting mixture, and the pH adjusted to 5 with 

1 N aqueous hydrochloric acid. Extraction with ethyl acetate (3 x 30 mL), drying over 

sodium sulfate then filtration and concentration provided crude 6-[3-endo-( {[2-(3-

10 hydroxypropyl)-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-

yl]pyridine-3-carboxylic acid (120 mg, 53% yield). MS (EI) for C24H29N 30s: 440 

(MH+). 

(00624} STEP 4: A solution of 6-[3-endo-( {[2-(3-hydroxypropyl)-3-(methyloxy)-

phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-carboxylic acid (35 

15 mg, 0.08 mmol), N-methylmorpholine (26 µl, 0.24 mmol), benzylamine (10 µ1, 0.08 

mmol) and HA TU (30 mg, 0.08 mmol) in dirnethylformamide (1 mL) was stirred at 

40 °C for 15 h. The mixture was cooled to room temperature and diluted with ethyl 

acetate. The organic portion was washed with 5% aqueous lithium chloride, 20% 

aqueous citric acid, brine, dried over sodium sulfate then filtered and concentrated. 

20 Purification by preparatory reverse phase HPLC (0.1 % trifluoroacetic acid buffered 

aqueous acetonitrile eluent) afforded 6-[3-endo-( {[2-(3-hydroxypropyl)-3-(methyl­

oxy)phenyl]carbonyl }-amino )-8-azabicyclo[3 .2.1 ]oct-8-yl)-N-(phenylmethyl)­

pyridine-3-carboxamide as the trifluoroacetate salt (17 mg, 38% yield). 1H NMR 

(400 MHz, d6-DMSO): 8.98 (br s, IH), 8.56 (s, lH), 8.30 (d, lH), 8.14 (d, lH), 7.35-

25 7.31 (m, SH), 7.26-7.21(m,2H), 7.05-7.02 (m, 2H), 6.85 (d, lH), 4.63 (br s, 2H), 

4.47 (d, 2H), 3.90-3.83 (m, lH), 3.80 (s, 3H), 3.35 (t, 2H), 2.64-2.59 (m, 2H), 2.28-

1.90 (m, 8H), 1.68-1.60 (m, 2H). MS (EI) for C31H36N404: 529 (MH+). 

[00625} Using analogous synthetic techniques and substituting with alternative 

starting reagents, compound (13B) was prepared. Alternative starting materials were 

30 obtained commercially unless otherwise indicated. 

(00626] (13B): 6-[3-endo-( {[2-(3-hydroxypropyl)-3-(methyloxy)phenyl] 

carbonyl }amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-carboxamide. Prepared 

according to the method of example 13 by using ammonia in step 4. 1 H NMR ( 400 
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MHz, d4-MeOH): 8.62 (d, IH), 8.34-8.31 (m, lH), 7.99 (dd, lH), 7.25 (t, lH), 7.03 

(d, lH), 6.91 (d, IH), 6.76 (d, IH), 4.61 (br s, 2H), 4.04-3.97 (m, lH), 3.84 (s, 3H), 

3.51 (t, 2H), 2.75 (t, 2H), 2.35-2.07 (m, 6H), 1.92 (d, 2H), 1.85-1.76 (m, 2H); MS (EI) 

for C24H30N404: 439 (MH+). 

SYNfHETIC SCHEME 14: 

EtO~ E~~ EtO~ 
"'- I Nh MsCl "'- I Nh "'- I '\'>----... 

~~OH - ~~OMs ~ ~H~NHR, 
f~OMe B f~OMe C f~OMe 

A - -

[00627] Scheme 14 generally describes the synthesis of all of the compound(s) 

10 listed in Example 14, wherein R3 is as defined in the specification and Rx is alkyl. 

[00628] In Scheme 14, MsCI is added to compound (A) under appropriate reaction 

conditions to arrive at compound (B). To compound (B) is added RxNH2 under 

appropriate reaction conditions to arrive at compound (C). The carboxylate of 

compound (C) is then hydrolyzed with a base to arrive at compound (D). To 

15 compound (D) is added R3NH2 under appropriate reaction conditions and with a 

suitable coupling reagent, such as HATU, to condense and form the amide bond in 

compound (E). 

[00629] EXAMPLE 14: 6-[3-endo-({[2-{3-[(l-methylethyl)amino]propyl}-3-

(methyloxy)phenyl)carbonyl} amino )-8-azabicyclo[3.2. l ]oct-8-yl]-N-

20 (phenylmethyl)pyridine-3-carboxamide. 

[00630] STEP 1: A solution of ethyl 6-[3-endo-( {[2-(3-hydroxypropyl)-3-

(methyioxy)phenyi]carbonyi} amino )-8-azabicyclo[3.2.1 ]oct-8-yi]pyridine-3-

carboxylate (synthesized in example 13) (90 mg, 0.19 mmol, example 13, step 2), 
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triethylamine (51 mg, 0.50 mmol), and mesyl chloride (29 mg, 0.26 mmol) in 

dichloromethane (5 mL) was stirred at room temperature for 2.5 h. The reaction 

mixture was concentrated and isopropylamine (5 mL) was added. The resulting 

mixture was stirred at 50 °C for 1 7 h and then concentrated. The residue was 

5 partitioned between ethyl acetate (50 mL) and saturated sodium bicarbonate (50 mL). 

The layers were separated and the organic layer was washed with brine (20 mL), dried 

over sodium sulfate, then filtered and concentrated to give crude ethyl 6-[3-endo-( {[2-

{ 3-[ ( 1-methylethyl)amino ]propyl }-3-(methyloxy)phenyl]carbonyl} amino )-8-

azabicyclo[3 .2.1 Joct-8-yl]pyridine-3-carboxylate (87 mg, 89% yield) as a yellow oil. 

10 MS (EI) for C29H40N404: 509 (MH). 

[00631] STEP 2: A suspension of ethyl 6-[3-endo-( {[2-{3-[(1-

methylethyl)amino ]-propyl }-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo-

[3 .2.1 ]oct-8-yl]pyridine-3-carboxylate (83 mg, 0.16 mmol) and potassium hydroxide 

(18 mg, 0.32 mmol) in methanol (3 mL) and water (l mL) was stirred at 60 °C for 1 h. 

15 After cooling to room temperature, some of the methanol was evaporated, water was 

added to the resulting mixture and the pH adjusted to 7 with l N aqueous hydrochloric 

acid. The resulting mixture was concentrated and purified by preparatory HPLC 

(0.1 % trifluoroacetic acid-aqueous acetonitrile) to afford 6-[3-endo-( {[2-{3-[( 1-

methylethyl)amino ]propyl }-3-(methyloxy)phenyl)carbonyl} amino )-8-azabicyclo-

20 [3.2.l]oct-8-yl]pyridine-3-carboxylic acid trifluoroacetate salt (39 mg, 41 % yield) as a 

colorless oil. MS (EI) for C21H36N404: 481 (MH+). 

[00632} STEP 3: A solution of 6-[3-endo-( {[2-{3-[(l-methylethyl)amino]propyl}-

3-(methyloxy)phenyl]carbonyl}arnino)-8-azabicyclo[3.2. l ]oct-8-yl]pyridine-3-

carboxylic acid trifluoroacetate salt (39 mg, 0.08 mmol), benzylamine (10 mg, 0.09 

25 mrnol), HATU (31 mg, 0.08 mmol), and diisopropylethylamine (26 mg, 0.20 mmol) 

in DMF (2 rnL) was stirred at room temperature for 5 h. The reaction mixture was 

purified by preparatory reverse phase HPLC (0.1 % trifluoroacetic acid-aqueous 

acetonitrile) to provide 6-[3-endo-( {[2-{3-[(l-methylethyl)amino ]propyl }-3-

(methyloxy)phenyl ]carbonyl} amino )-8-azabicyclo[3 .2. 1 )oct-8-yl ]-N-

30 (phenylmethyl)pyridine-3-carboxamide trifluoroacetate salt (25 mg, 45% yield). 1H 

NMR (400 MHz, methanol-~): 8.57 (d, IH), 8.46 (d, lH), 8.26 (dd, lH), 7.35 (m, 

SH), 7.26 (m, IH), 7.19 (d, lH), 7.14 (d, IH), 7.02 (d, lH), 4.70 (br s, 2H), 4.57 (s, 
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2H), 4.10 (m, IH), 3.88 (s, 3H), 3.25 (m, lH), 2.88 (t, 2H), 2.81(t,2H), 2.39-2.20 (m, 

6H), 2.10 (m, 2H), 1.26 (d, 6H); MS (El) for C34H43Ns03: 570 (MH+). 

SYNTIIETIC SCHEME I 5: 

R1HNJl.~N R1HN~N u v 
N OH \~ 

~Hj I hydrog="oo ~~ /" 

A 0--0Me B H< 0-0M• 

[00633] Scheme 15 generally describes the synthesis of all of the compound(s) 

listed in Example 15, wherein R1 is as defined in the specification. 

[00634] In Scheme 15, compound (A) is hydrogenated, such as being placed under 

I 0 a hydrogen balloon or in a pressure vessel under a hydrogen atmosphere in the 

presence of a suitable catalyst such as palladium on carbon, to arrive at compound 

(B). 

(00635) EXAMPLE 15: 6-[3-endo-( {[2-( 4-hydroxybutyl)-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 )oct-8-yl]pyridine-3-

15 carboxamide. 

(00636] STEP 1: 6-[3-endo-( { [2-( 4-hydroxybut-l-yn- l-yl)-3-

(methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3 .2.1 ]oct•8-yl]pyridine-3-

carboxamide (synthesized in example 3) (0.069 g, 0.152 rnmol) in methanol (20 ml) 

was stirred under a hydrogen balloon overnight at room temperature. The mixture was 

20 filtered through Celite and the filter cake rinsed with ethyl acetate (2x 1 Oml). The 

filtrate was dried over anhydrous sodium sulfate, filtered and the solution was 

concentrated. The solid residue was purified by preparatory reverse phase HPLC 

(0.1 % ammonium acetate buffered aqueous acetonitrile mobile phase) and the 

combined pure fractions were lyophilized to yield 6-[3-endo-( {[2-( 4-hydroxybutyl)-3-

25 (methyloxy)phenyl]carbonyl }-amino )-8-azabicyclo[3.2. l ]oct-8-yl]pyridine-3-

carboxamide as a white powder (0.047 g; 68% yield). 1H NMR (400 MHz, c4-

MeOH): 8.56 (d, lH), 8.34 (d, lH), 8.10 (dd, lH), 7.24 (t, lH), 7.02 (d, lH), 6.96-
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6.88 (m, 2H), 4.65 (br s, 2H), 4.06-3.99 (m, lH), 3.53 (t, 2H), 2.73 (t, 2H), 2.37-2.10 

(m, 6H), 1.98 ( d, 2H), 1.66-1.50 (m, 4H); MS (EI) for C25H32N404: 453 (MH+). 

SYNTIIETIC SCHEME 16: 

RoHN1n R~N\:t 
~H O OH MsCI ~H O OMs 

A~~ B~~ 

100637] Scheme 16 generally describes the synthesis of all of the compound(s) 

listed in Example 16, wherein R3 is as defined in the specification and X3 and ~ are 

each independently Hor alkyl. 

I 0 (00638] In Scheme 16, MsCI is added to compound (A) under appropriate reaction 

conditions to arrive at compound (B). To compound (B) is added NHX3~ under 

appropriate reaction conditions to arrive at compound (C). 

(00639] EXAMPLE 16: 6-{3-endo-[( {2-[ 4-(dimethylamino)butyl]-3-

(methyloxy)phenyl} carbonyl)amino ]-8-azabicyclo[3.2.1 )oct-8-yl }pyridine-3-

15 carboxamide. 

[00640] STEP l: To a stirred solution of 6-[3-endo-( {[2-(4-hydroxybutyl)-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxamide (synthesized in example 15) (0.038 g, 0.0823 rnmol) in dichloromethane 

(3 ml) was added triethylamine (0.034 ml, 0.250 mmol) fol1owed by methanesulfonyl 

20 chloride (0.008 ml; 0.110 mrnol) and the reaction mixture was stirred at room 
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temperature overnight. More triethylamine (0.034 ml, 0.250 mmol) and 

methanesulfonyl chloride (0.008 ml; 0.110 mmol) were added to the solution and the 

mixture was stirred at room temperature for two additional hours. The mixture was 

rotary evaporated and to the residue was added dimethylamine ( 4ml, 2 M solution in 

5 tetrahydrofuran, 2 mmol). The resulting solution was stirred in a sealed tube vessel at 

60 °C for 2h, cooled to room temperature and concentrated. The residue was purified 

by preparatory reverse phase HPLC (0.1 % ammonium acetate in aqueous acetonitrile 

mobile phase) and the combined pure fractions were lyophilized to yield 6-{ 3-endo­

[( {2-[ 4-(dimethylamino)butyl]-3-(methyloxy)phenyl }carbonyl)amino ]-8-

10 azabicyclo[3.2.1 ]oct-8-yl }pyridine-3-carboxamide (0.006 g; 15% yield). 1 H NMR 

(400 MHz, cLi-MeOH): 8.62 (d, IH), 8.01 (dd, lH), 7.28 (t, IH), 7.05 (d, 1 H), 6.94 (d, 

IH), 6.78 (d, lH), 4.62 (br s, 2H), 4.05-3.95 (m, lH), 3.24-3.17 (m, 2H), 3.11(t,2H), 

2.85 (s, 6H), 2.37-2.08 (m, 6H), 1.91 (d, 2H), 1.80-1.60 (m, 4H); MS (EI) for 

C21H31Ns03: 480 (MH). 

15 

SYNTHETJC SCHEME 17: 

(00641] Scheme 17 generally describes the synthesis of all of the compound(s) 

20 listed in Example 17, wherein R3 is as defined in the specification. 

[00642] In Scheme 17, compound (A) is hydroxylated with an oxidizing agent, 

such as osmium tetroxide, under appropriate reaction conditions to form compound 

(B). The carboxylate of compound (B) is then hydrolyzed with a base, such as KOH, 

to form compound (C). The carboxylic acid thus formed is converted to carboxamide 
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(D) by treatment with an amine R3NH2, or ammonia in the case of R3 selected to be 

hydrogen, in the presence of a suitable coupling agent such as HA TU. 

(00643) EXAMPLE 17: 6-[3-endo-( {[2-(2,3-dihydroxypropyl)-3-

(methyloxy)phenyl]carbonyl }amino )-8-azabicyclo(3 .2.1 )oct-8-yl]pyridine-3-

5 carboxamide. 

[00644) STEP l: To a stirred solution of ethyl 6-[3-endo-( {[3-(methyloxy)-2-prop-

2-en-1-ylphenyl]carbonyl }amino )-8-azabicyclo(3 .2. I )oct-8-yl]pyridine-3-carboxylate 

(synthesized in example 13) (0.210 g, 0.470 rnmol) and 4-methylmorpholine N-oxide 

(0.137 g; 1.17 mmol) in a mixture of acetone (0.8 ml) and water (0.2 ml) was added a 

10 catalytic amount of osmium tetroxide (0.020 ml, 4 wt % solution in water). The 

reaction mixture was stirred at 40 °C for 5 h and then quenched by addition of a I 0% 

aqueous solution of sodium bisulfite (0.5 ml). The water phase was extracted with 

ethyl acetate (2x2ml) and the organic layer was dried over anhydrous sodium sulfate 

and concentrated under vacuum to give ethyl 6-[3-endo( {[2-(2,3-dihydroxypropyl)-3-

15 (methyloxy)phenyl]carbonyl }amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

carboxylate (0.191 g; 85% yield). MS (EI) for C26H33N30 6: 484 (MH+). 

(00645] STEP 2: To a stirred solution of ethyl 6-[3-endo( {[2-(2,3-

dihydroxypropyl)-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-

yl]pyridine-3-carboxylate (0.191 g, 0.395 rnmol) in methanol (4.5 ml) was added 

20 potassium hydroxide (0.044 g; 0.79 mmol) in water (1.5ml) and the reaction mixture 

was stirred at 60 °C for 3h. The solvent was partially evaporated and the solution was 

acidified to pH 4 by addition of 1.5 M aqueous hydrochloric acid. The water phase 

was extracted with ethyl acetate (2x5ml) and the combined organic layers were dried 

over anhydrous sodium sulfate, filtered and concentrated to give 6-[3-( {[2-(2,3-

25 dihydroxypropyl)-3-(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 )oct-8-

yl]pyridine-3-carboxylic acid (0.117 g; 65% yield). MS (EI) for C24H29N306: 454 (M­

H). 

[00646} STEP 3: A stirred solution of 6-[3-( {[2-(2,3-dihydroxypropyl)-3-

(methyloxy)phenyl]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-

30 carboxylic acid (0.117 g, 0.257 mmol) and HA TU in dimethylformamide was 

saturated with NH3(g) for 0.5h,and the reaction mixture was stirred in a sealed tube at 

room temperature overnight. The crude mixture was purified by preparatory reverse 

phase HPLC (0.1 % ammonium acetate buffered aqueous acetonitrile eluent) and the 

302 



combined pure fractions were lyophilized to yield 6-[3-endo-( {[2-(2,3-

dihydroxypropyl)-3-(methyloxy)phenyl)carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-

yl]pyridine-3-carboxamide (0.047 g, 40% yield). 1H NMR (400 MHz, d;-MeOH): 

8.89-8.85 (m, lH), 8.62 (d, lH), 7.98 (dd, lH), 7.30 (t, lH), 7.07 (d, IH), 7.03 (d, 

5 lH), 6.74 (d, IH), 4.60 (br s, 2H), 4.07-3.94 (m, 2H), 3.87 (s, 3H), 3.56-3.52 (m, 2H), 

3.03 (dd, IH), 2.71-2.63 (m, lH), 2.36-1.92 (m, 8H); MS (EI) forC24H30N40s: 454 

(MH+). 

SYNTHETIC SCHEME 18: 

R~N~N R~N~~H 
~H

9
o osmium teuaoxide HN~0 

HO~o HN in fi,O ~ ~ 
? ~ C D -
- OH 

/; B OH 

A 

10 

[00647] Scheme 18 generally describes the synthesis of all of the compound( s) 

listed in Example 18, wherein R3 is as defined in the specification. 

[00648] In Scheme 18, compound (B) is added to compound (A) under appropriate 

15 reaction conditions and with a suitable coupling reagent, such as HA TU, to condense 

and form the amide bond in compound (C). Compound (C) is then hydroxylated with 

an oxidizing agent, such as osmium tetroxide, under appropriate reaction conditions to 

form compound (D). 

(00649] EXAMPLE 18: 6-[3-endo-( {[4-(l ,2-dihydroxyethyl)phenyl}carbonyl}-

20 amino )-8-azabicyclo[ 3 .2. l ]oct-8-yl ]-N-(phenylmethyl)pyridine-3-carboxamide 

(00650] STEP 1: To a stirred solution of 4-vinylbenzoic acid (0.036 mg; 0.244 

mmol) and N-methylmorpholine (0.098 g, 0.976 mmol) in dimethylforrnamide (1 ml) 

was added HOAt (0.490 ml; 0.5 M solution in dimethylformamide, 0.244 mmol), 

HA TU (0.093 g, 0.244 mmol) and 6-(3-endo-amino-8-azabicyclo[3 .2.1 )oct-8-yl)-N-

25 (phenylmethyl)pyridine-3-carboxamide (synthesized in example 2) (0.100 g, 0.244 

mmol). The reaction mixture was stirred at room temperature overnight followed by 

addition of water (3ml) and the resulting solid was collected by filtration and dried 
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under vacuum to give 6-(3-endo {[( 4-ethenylphenyl)carbonyl]amino }-8-

azabicyclo[3 .2. I )oct-8-yl)-N-(phenylmethyl)pyridine-3-carboxamide (0.081; 71 % 

yield). MS (EI) for C29H30N402: 467 (MH+). 

[00651] STEP 2: To a stirred solution of 6-(3-endo{[(4-ethenylphenyl)carbonyl]-

5 amino }-8-azabicyclo(3.2.1 ]oct-8-yl)-N-(phenylmethyl)pyridine-3-carboxamide 

(0.081 g, 0.174 mmol) and 4-methylmorpholine N-oxide (0.053 g; 0.452 mmol) in a 

mixture of acetone (0.5 ml) and water (0.13 ml) was added a catalytic amount of 

osmium tetroxide (0.010 ml, 4 wt% solution in water). The reaction mixture was 

stirred at 40 °C overnight and then quenched by addition of a 10% aqueous solution 

10 of sodium bisulfite (0.5 ml). The water phase was extracted with ethyl acetate (2x 2 

ml) and the organic layer was dried over anhydrous sodium sulfate then filtered and 

concentrated. The residue was purified by preparatory reverse phase HPLC (0.05% 

trifluoroacetic acid acid buffered aqueous acetonitrile mobile phase) and the 

combined pure fractions were lyophilized to yield 6-[3-endo-( {[ 4-(1,2-

15 dihydroxyethyl)phenyl]carbonyl }amino )-8-azabicyclo[3 .2.1 ]oct-8-yl}-N­

(phenylmethyl)pyridine-3-carboxamide (0.052 g; 49% yield) as the trifluoroacetate 

salt. MS (EI) for C29H32N404: 499 (M-H). 

SYNTHETIC SCHEME 19: 

20 

! acid 

R3~ JlA' .. 
N~H R3 (;. 

~ -R-1C-OO-H D \~ H 

NHCOR, ~ 
NH2 E 

[00652j Scheme 19 generally describes the synthesis of all of the compound(s) 

listed in Example 19, wherein R3 and R1 are as defined in the specification. 
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(00653] In Scheme 19, CH30NHCH3.HCI N,0-dimethylhydroxylamine 

hydrochloride is added to compound (A) under appropriate reaction conditions and 

with a suitable coupling reagent, such as HA TU, to condense and form compound 

(B). To compound (B) is added R3MgX, ( a Grignard reagent), wherein X represents 

5 a halogen, under appropriate reaction conditions to arrive at compound (C). 

Compound (C) is then deprotected with an acid, such as HCl, to remove the BOC and 

arrive at compound (D). To compound (D) is added R 1COOH under appropriate 

reaction conditions and with a suitable coupling reagent, such as HATU, to condense 

and form the amide bond in compound (E). 

10 (00654] EXAMPLE 19: N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3 .2.1 ]oct-3-

endo-yl}-2-[ ( 1-ethylpiperidin-4-yl)amino ]benzene-1,4-dicarboxamide. 

[00655] STEP l: A mixture of 6-[3-endo-( {[(1, 1-dimethylethyl)oxy)carbonyl }-

amino )-8-azabicyclo[3.2. l ]oct-8-yl]pyridine-3-carboxylic acid (7.96 g, 22.91 mmol, 

example 2, step 1), N,0-dimethylhydroxylamine hydrochloride (2.23 g, 22.91 mmol), 

15 HATU (8.71g,22.91 mmol), and diisopropylethylamine (11.84 g, 91.64 mmol) in 

DMF (50 mL) was stirred at roomtemperature for 3 h. The reaction mixture was 

poured into water (250 mL), filtered and the filter cake was washed with water (2 x 

100 mL) then dried to give 1, 1-dimethylethyl [8-(5-

{[methyl(methyloxy)amino ]carbonyl }pyridine-2-yl)-8- azabicyclo[3.2.1 ]oct-3-endo-

20 yl]carbamate (8.55 g, 96% yield). 1H NMR (400 MHz, DMSO-d6): 8.46 (d, IH), 

7.79 (dd, lH), 6.88 (br s, lH), 6.69 (d, IH), 4.49 (br s, 2H), 3.60 (s, 3H), 3.44 (m, 

lH), 3.22 (s, 3H), 2.12 (m, 2H), 1.98 (m, 2H), 1.90 (m, 2H), 1.74 (d, 2H), 1.39 (s, 

9H). MS (EI) for C20H30N404: 391 (MH+). 

[00656] STEP 2: To a suspension of 1, 1-dimethylethyl [8-(5-

25 {[ methyl(methyloxy)amino ]carbonyl }pyridine-2-yl)-8-azabicyclo[3 .2.1 ]oct-3-endo­

yl]carbamate (3.97 g, 10.17 mmol) in THF (70 mL) was added dropwise a 3M 

solution of methylmagnesium bromide in ether (17 mL, 51.00 rnmol) at 0 °C. The ice 

bath was removed and the solution was stirred for 1 h. The solution was poured into 

saturated ammonium chloride (200 mL), extracted with ethyl acetate (3 x 100 mL) 

30 and the organic layers were washed with brine (100 mL), dried over sodium sulfate 

then filtered and concentrated. Column chromatography on silica (hexanes:ethyl 

acetate l: 1) afforded 1, 1-dimethylethyl [8-(5-acetylpyridine-2-yl)-8-

azabicyclo[3.2. l ]oct-3-endo-yl]carbamate (2.55 g, 73% yield). 1H NMR (400 MHz, 
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methanol-c4): 8.71 (d, lH), 8.03 (dd, lH), 6.71 (d, lH), 4.60 (br s, 2H), 3.59 (m, lH), 

2.49 (s, 3H), 2.20-2.04 (m, 6H), 1.81 (d, 2H), 1.44 (s, 9H). 

(00657] STEP 3: To a solution of 1, 1-dimethylethyl [8-(5-acetylpyridine-2-yl)-8-

azabicyclo[3.2. l ]oct-3-endo-yl]carbamate (2.00 g, 5.79 mmol) in methanol (5 mL) 

5 was added a solution of 4N hydrochloric acid in dioxane (5 mL) and the reaction 

mixture was refluxed for 2 min. After cooling to room temperature the mixture was 

concentrated, neutralized with saturated aqueous sodium bicarbonate, extracted with 

ethyl acetate (7 x 50mL), dried over sodium sulfate, then filtered and concentrated to 

provide 1-[ 6-(3-endo-amino-8-azabicyclo[3 .2. I )oct-8-yl)pyridine-3-yl )ethanone (I. I 1 

10 g, 78% yield). 1H NMR (400 MHz, methanol-di): 8.70 (d, lH), 8.01 (dd, lH), 6.70 

(d, lH), 4.62 (hrs, 2H), 3.01 (m, IH), 2.48 (s, 3H), 2.29-2.06 (m, 6H), 1.60 (d, 2H). 

MS (EI) for C14H19N30: 246 (MH+). 

[00658] STEP 4: To a solution of 1-[6-(3-endo-amino-8-azabicyclo[3.2.l)oct-8-

yl)pyridine-3-yl]ethanone ( 135 mg, 0.55 mmol) and 4-(aminocarbonyl)-3-[(1-{[(1,1-

15 dimethylethyl)oxy]carbonyl}piperidin-4-yl)amino ]benzoic acid (200 mg, 0.55 mmol) 

in DMF (5 mL) were added HATU (418 mg, I.I mmol) and diisopropylethylamine 

(142 mg, 1.1 mmol) at room temperature. The reaction mixture was stirred at room 

temperature for 30 min. The solution was poured into saturated aqueous sodium 

chloride solution (30 mL), extracted with ethyl acetate (3 x 30 mL), dried over sodium 

20 sulfate then filtered and concentrated to provide 1,1-dimethylethyl (4-{[5-( {[8-(5-

acetylpyridin-2-yl)-8-azabicyclo[3 .2.1] oct-3-endo-yl]aminocarbonyl )-2-

( aminocarbonyl)phenyl]amino }-piperidine-1-carboxylate (285 mg, 87% yield). 1H 

NMR (400 MHz, methanol-c4): 8.70 (d, IH), 8.01 (d, lH), 7.96 (s, 3H), 7.65 (d, lH), 

7.1 (s, lH), 6.9 (d, IH), 6.70 (d, lH), 4.65 (s, IH), 4.0 ( m, 3H), 3.65 (m, l H), 3.1 (br 

25 s, 2H), 2.48 (s, 3H), 2.39-2.0 (m, IOH), 1.50 (s, 9H). MS (EI) for C32H42N 60 5: 591 

(MH+). 

[00659} STEP 5: To a solution of 1,1-dimethylethyl (4-{[5-( {[8-(5-acetylpyridin-

2-yl)-8-azabicyclo[3.2.1) oct-3-endo-yl]aminocarbonyl)-2-

(aminocarbonyl)phenyl]amino }piperidine-1-carboxylate ( 285 mg, 0.483 mmol) in 

30 methanol (2 mL) was added hydrogen chloride in dioxane solution (2M, 0.6 mL) at 

room temperature. The reaction mixture was stirred at 45°C for 2 h. After cooling to 

room temperature the mixture was concentrated. The residue was triturated with ethyl 

acetate then dried to give N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2. l ]oct-3-endo-
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yl]-2-(piperidin-4-ylamino )benzene-1,4-dicarboxamide as the hydrochloride salt. 1H 

NMR (400 MHz, methanol-di): 8.55 (s, lH), 8.30 (m, 2H), 7.70 (d, 2H), 7.65 (d, 

IH), 7.22 (d, IH), 7.18 (s, lH), 7.00 (d, IH), 4.06 (s, lH), 3.92 ( s, IH), 3.48 (m, 2H), 

3.24 (m, 2H), 2.39-2.18 (m, 12H), 1.70 (rn, 2H); MS (El) for C21H34N603: 491 

5 (MH). 

[00660) STEP 6: To a solution ofN4-[8-(5-acetylpyridin-2-yl)-8-

azabicyclo[3.2. l ]oct-3-endo-yl]-2-(piperidin-4-ylamino )benzene-1,4-dicarboxamide 

(130 mg, 0.28 mmol) in methanol were added acetaldehyde (12 mg, 0.28 mmol), 

sodium cyanoborohydride (18 mg, 0.28 mmol) and acetic acid (17 mg, 0.28 mmol) at 

10 room temperature. The reaction mixture was stirred at room temperature for 2 h. Then 

the reaction mixture was poured into water (250 mL), extracted with ethyl acetate (2 x 

50 mL), dried over sodium sulfate, filtered and concentrated to a volume of I 0 mL. 

The precipitate thus formed was collected by filtration to give N4-[8-(5-acetylpyridin-

2-yl)-8-azabicyclo[3 .2.1 Joct-3-endo-yl]-2-[(l-ethylpiperidin-4-yl)amino )benzene-1,4-

15 dicarboxamide (16 mg, 12% yield). 1H NMR (400 MHz, methanol-d4): 8.70(s, IH), 

8.06 (d, J = 9.2Hz, lH), 7.69 (d, J = 8.2Hz, lH), 7.14(s, IH), 6.98(d, J = 8.2Hz, IH), 

6.77(d, J = 9.2Hz, lH), 4.70(br,s,2H), 4.02(m, IH), 3.82-3.45 (m, 2H), 3.20-3.05 (m, 

6H), 3.00(s, 6H), 2.53(s, 3H), 2.40-2. l(m, JOH), 2.05(m, 2H), l.34(t, J = 7.2Hz, 3H). 

MS (EI) for C29H3gN603: 519 (MH+). 

20 (00661) Using analogous synthetic techniques and substituting with alternative 

starting reagents, the following compounds [(l 9B)-(19(BE)] were prepared. 

Alternative starting materials were obtained commercially unless otherwise indicated. 

[00662] (19B): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-2-

(piperidin-4-ylamino )benzene-1,4-dicarboxamide. Prepared in example 19 step 5. 1 H 

25 NMR (400 MHz, methanol-di): 8.55 (s, lH), 8.30 (m, 2H), 7.70 (d, 2H), 7.65 (d, 

lH), 7.22 (d, lH), 7.18 (s, lH), 7.00 (d, lH), 4.06 (s, IH), 3.92 ( s, IH), 3.48 (m, 2H), 

3.24 (m, 2H), 2.39-2.18 (m, 12H), 1.70 (m, 2H). MS (EI) for C27H34N603: 491 

(MH+). 

(00663] ( l 9C): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2. l ]oct-3-endo-yl)-2-

30 ({2-[(l-methylethyl)oxy]ethyl}amino)benzene-1,4-dicarboxamide. Prepared as the 

hydrochloride salt according to the method of example 19 by using 4-

(aminocarbonyl)-3-( {2-[(1-methylethyl)oxy]ethyl }amino )benzoic acid (synthesized 

according to reagent prep 39) in step 4, then omission of steps 5 and 6. 1 H NMR ( 400 
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MHz, DMSO-d6) 8.73 (d, IH), 8.32 (t, lH), 8.20 (d, lH), 7.95 (dd, IH), 7.91 (br s, 

lH), 7.68 (d, lH), 7.32 (br s, lH), 7.01 (s, lH), 6.91 (d, lH), 6.76 (d, lH), 4.65 (br s, 

2H), 3.82 (br s 1 H), 3.58 (m, 3H), 3.25 (m, 2H), 2.43 (s, 3H), 2.20 (m, 2H), (2.18 (m, 

6H), 1.08 (d, 6H). MS(EI) for C21H3sNs04: 494 (MH+). 

5 (00664] (190): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-2-

[ ( 1-methylethyl)amino )benzene- I, 4-dicarboxamide. Prepared according to the method 

of example 19 by using 4-(aminocarbonyl)-3-( ( 1-methylethyl)amino ]benzoic acid 

(synthesized according to reagent prep 39) in step 4, then omission of steps 5 and 6. 

1H NMR (400 MHz, DMSO-d6): 8.75 (s, IH), 8.20 (dd, lH), 8.14 (dd, lH), 7.98 (dd, 

10 lH), 7.92 (bs, lH), 7.67 (d, lH), 7.27 (s, lH), 7.00 (s, lH), 6.86 (dd, lH), 6.79 (dd, 

lH), 4.64 (bs, 2H), 3.85 (bs, lH), 3.69 (m, lH), 2.46 (s, 3H), 2.23 (d, 2H), 2.09-1.95 

(m, 6H), 1.20 (d, 6H). MS (El) for C2sH31Ns03: 450 (MH+). 

[00665] (19E): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2. l ]oct-3-endo-yl]-

2-[(1-ethylpropyl)amino )benzene-1,4-dicarboxamide. Prepared according to the 

15 method of example 19 by using 4-(aminocarbonyl)-3-[(1-ethylpropyl)amino ]benzoic 

acid (synthesized according to reagent prep 39) in step 4, then omission of steps 5 and 

6. 1H NMR (400 MHz, DMSO-d6): 8.74 (d, lH), 8.26 (d, lH), 8.23 (d, 1H), 7.96 

(dd, IH), 7.92 (bs, IH), 7.66 (d, lH), 7.26 (bs, 1H), 6.95 (s, 1H), 6.81(dd,2H), 4.63 

(bs, 1 H), 3.85 (bs, l H), 3.32 (rn, l H), 2.44 (s, 3H), 2.25 (dd, 2H), 2.04 (m, 6H), 1.97 

20 (m, lH), 1.54 (m, 4H), 0.90 (t, 6H). MS (EI) for C21H3sNs03: 478 (MH+). 

[00666) (19F): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3 .2. l )oct-3-endo-

yl]-2-[(2-rnethylpropyl)amino ]benzene-1,4-dicarboxamide. Prepared according to the 

method of example 19 by using 4-(arninocarbonyl)-3-[(2-

rnethylpropyl)arnino ]benzoic acid (synthesized according to reagent prep 39) in step 

25 4, then omission of steps 5 and 6. 1H NMR (400 MHz, DMSO-d6): 8.74 (d, IH), 

8.39 (t, IH), 8.21 (d, lH), 7.96 (dd, lH), 7.95 (bs, IH), 7.65 (dd, lH), 7.30 (bs, lH), 

6.96 (s, lH), 6.87 (d, lH), 6.79 (d, 1H), 4.64 (bs, lH), 3.85 (bs, IH), 2.99 (t, 2H), 2.46 

(s, 3H), 2.25 (d, 2H), 2.04 (m, 4H), 1.97 (m, 4H), 0.95 (d, 6H). MS (EI) for 

C26H33Ns03: 464 (MH+). 

30 [00667] (l 9G): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2. I ]oct-3-endo-yl]-

2-[(2,2-dimethylpropyl)amino )benzene-1,4-dicarboxamide. Prepared according to the 

method of example 19 by using 4-(aminocarbonyl)-3-[(2,2-dirnethylpropyl)­

amino)benzoic acid (synthesized according to reagent prep 39) in step 4, then 
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omission of steps 5 and 6. 1H NMR (400 MHz, DMSO-d6): 8.73 (s, lH), 8.51 (bs, 

lH), 8.19 (d, lH), 7.98 (m, 2H), 7.69 (dd, lH), 7.31 (bs, lH), 7.02 (s, lH), 6.87 (dd, 

lH), 6.83 (dd, lH), 4.65 (bs, 2H), 3.84 (bs, 1H), 2.95 (s, 2H), 2.46 (s, 3H), 2.23 (d, 

2H), 2.02 (m, 6H), 0.98 (s, 9H). MS (EI) for C27H35N503: 478 (MH+). 

5 (00668] ( 19H): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2. l ]oct-3-endo-yl]-

2-[ (tetrahydrofuran-2-ylmethyl)amino ]benzene-1,4-dicarboxamide. Prepared as the 

hydrochloride salt according to the method of example 19 by using 4-

(aminocarbonyl)-3-[(tetrahydrofuran-2-ylmethyl)amino ]benzoic acid (synthesized 

according to reagent prep 39) in step 4, then omission of steps 5 and 6. 1H NMR ( 400 

10 MHz, DMSO-d6): 8.49 (s, IH), 8.30 (d, lH), 8.24 (d, lH), 7.95 (bs, lH), 7.70 (dd, 

lH), 7.46 (s, lH), 7.32 (s, 2H), 7.20 (s, lH), 7.05 (s, lH), 6.92 (d, lH), 4.06 (rn, IH), 

3.91 (bs, lH), 3.79 (m, lH), 3.71 (m, lH), 3.66 (m, lH), 3.49 (m, lH), 3.30 (m, lH), 

3.18 (m, IH), 2.55 (s, 3H), 2.34 (d, 2H), 2.13 (m, 6H), 1.99 (m, lH), 1.85 (m, 2H), 

1.65 (m, lH). MS (El) for C27H33Ns04: 492 (MH+). 

15 [00669] (191): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 )oct-3-endo-yl]-2-

[(2-aminoethyl)amino ]benzene-1,4-dicarboxamide. Prepared as the HCl salt 

according to the method of example 19 by using 4-(aminocarbonyl)-3-{[2-( {[(1, 1-

dirnethylethyl)oxy]carbonyl} amino )ethyl] amino} benzoic acid (synthesized according 

to reagent prep 39) in step 4, then omission of step 6. 1H NMR (400 MHz, DMS0-

20 d6): 8.74 (d, lH), 8.23 (m, 2H), 7.96 (dd, 2H), 7.68 (dd, lH), 7.32 (bs, lH), 7.02 (s, 

lH), 6.91 (dd, lH), 6.80 (dd, lH), 4.65 (bs, 2H), 3.90 (bs, lH), 3.20 (m, 2H), 2.85 (t, 

2H), 2.45 (s, 3H), 2.22 (d, 2H), 2.05 (m, 4H), 1.96 (m, 2H). MS (El) for C24H30N603: 

451 (MH+). 

(00670] (l 9J): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-2-

25 [(1-methylpropyl)amino ]benzene-1,4-dicarboxamide. Prepared according to the 

method of example 19 by using 4-(aminocarbonyl)-3-[(l-

methylpropyl)amino ]benzoic acid (synthesized according to reagent prep 39) in step 

4, then omission of steps 5 and 6. 1H NMR (400 MHz, DMSO-d6): 8.74 (d, lH), 

8.21(m,2H), 7.97 (dd, lH), 7.92 (bs, lH), 7.66 (d, lH), 7.27 (bs, IH), 6.97 (s, lH), 

30 6.84 (dd, IH), 6.79 (dd, IH), 4.64 (bs, 2H), 3.85 (bs, IH), 3.50 (m, lH), 2.45 (s, 3H), 

2.25 (d, 2H), 2.04 (m, 4H), 1.96 (m, 2H), 1.54 (m, 2H), 1.16 (d, 3h), 0.98 (t, 3H). MS 

(EI) for C26H33Ns03: 464 (MH+). 
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(006711 (l 9K): N4-[8-(5-acetylpyridin-2-yl}-8-azabicyclo[3.2. l )oct-3-endo-yl]-

2-[ ( 1-propylbutyl)amino ]benzene-1,4-dicarboxarnide. Prepared as the HCI salt 

according to the method of example 19 by using 4-(arninocarbonyl)-3-[( 1-

propylbutyl)arnino ]benzoic acid (synthesized according to reagent prep 39) in step 4, 

5 then omission of steps 5 and 6. 1H NMR (400 MHz, methanol-ck): 8.48 (d, lh), 8.40 

(d, lH), 7.88 (d, lH), 7.52 (s, lH), 7.40 (m, 2H), 4.81(bs,2H), 4.13 (m, lH), 3.62 (q, 

1 H), 2.57 (s, 3H), 2.43 (m, 2H), 2.31 (m, 6H), 1.60 (m, 4H), 1.43 (m, 4H), 0.94 (t, 

6H); MS (EI) for C29H39Ns03: 506 (MH+). 

[006721 (19L): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-

10 2-[( 1,2-dimethylpropyl)amino ]benzene-1,4-dicarboxarnide. Prepared as the HCI salt 

according to the method of example 19 by using 4-(aminocarbonyl)-3-[(l ,2-

dimethylpropyl)amino]benzoic acid (synthesized according to reagent prep 39) in step 

4, then omission of steps 5 and 6. 1H NMR (400 MHz, methanol-d4): 8.51 (d, lH), 

8.39 (dd, 1 H), 8.08 (d, 1 H), 7.90 (s, 1 H), 7.81 (dd, 1 H), 7.39 (d, I H), 4.14 {m, 1 H), 

15 3.74 (m, lH), 2.57 (s, 3H), 2.44 (m, 2H), 2.37 (m, 2H), 2.31(m,4H), 2.21 (m, lH), 

1.11 (m, 9H); MS (EI) for C21H3sNs03: 478 (MH+). 

(00673} (19M): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[ 3 .2.1 )oct-3-endo-yl]-2-

[(l ,2,2-trimethylpropyl)amino ]benzene-1,4-dicarboxamide. Prepared according to the 

method of example 19 by using 4-(aminocarbonyl)-3-[(l,2,2-trimethylpropyl)-

20 amino ]benzoic acid (synthesized according to reagent prep 39) in step 4, then 

omission of steps 5 and 6. 1H NMR (400 MHz, methanol-ck): 8.74 (d, lH), 8.06 (dd, 

lH), 7.64 (d, lH), 7.12 (s, lH), 6.84 (d, lH), 6.76 (d, IH), 4.70 (bs, 2H), 4.01 (t, lH), 

3.45 (quar, lH), 2.51(s,3H), 2.26 (m, 4H), 2.19 (m, 2H), 2.01(d,2H), 1.15 (d, 3H), 

1.00 (s, 9H). MS (EI) for C2sH37Ns03: 492 (MH). 

25 (00674] (I 9N): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2. I ]oct-3-endo-yl]-2-

( { 1-[(methyloxy)methyl]propyl} amino )benzene-1,4-dicarboxamide. Prepared 

according to the method of example 19 by using 4-(aminocarbonyl)-3-( { 1-

[(methyloxy)methyl)propyl} amino )benzoic acid (synthesized according to reagent 

prep 39) in step 4, then omission of steps 5 and 6. 1H NMR (400 MHz, methanol-ck): 

30 8.74 (d, 1 H), 8.06 (dd, I H), 7.63 (d, IH), 7.11 (s, lH), 6.90 (d, IH), 6.76 (d, lH), 4.70 

(bs, 2H), 4.01 (t, lH), 3.61 (m, lH), 3.52 (dd, lH), 3.42 (dd, lH), 3.36 (s, 3H), 2.51 

(s, 3H), 2.26 (m, 4H), 2.18 (m, 2H), 2.01(m,2H), 1.76 (m, lH), 1.59 (m, lH), 1.00 (t, 

3H). MS (El) for C21H3sNs04: 494 (MH+). 
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[006751 ( 190): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2. I ]oct-3-endo-yl]-

2-{[(l S)-1-methylpropyl]amino }benzene-1,4-dicarboxamide. Prepared according to 

the method of example 19 by using 4-(aminocarbonyl)-3-{[(l S)-1-

5 methylpropyl)amino} benzoic acid (synthesized according to reagent prep 39) in step 

4, then omission of steps 5 and 6. 1H NMR (400 MHz, methanol-c4): 8.74 (d, lH), 

8.24 (d, IH), 8.06 (dd, lH), 7.63 (d, lH), 7.06 (s, lH), 6.88 (dd, lH), 6.76 (d, lH), 

4.69 (bs, 2H), 4.01 (m, 1 H), 3.56 (m, 1 H), 2.50 (s, 3H), 2.26 (m, 4H), 2.19 (m, 2H), 

2.00 (m, 2H), 1.61 (rn, 2H), 1.22 (m, 3H), 0.98 (t, 3H). MS (EI) for C26H33Ns03: 464 

10 (MH+). 

(00676] (l 9P): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo(3.2.1 )oct-3-endo-yl]-2-

( { 3-[ ( 1-methylethyl)arnino ]propyl} amino )benzene-1,4-dicarboxamide. Prepared as 

the acetate salt according to the method of example 19 by using 4-(aminocarbonyl)-3-

( { 3-[ ( 1-methylethyl)amino ]propyl} amino )benzoic acid (synthesized according to 

15 reagent prep 39) in step 4, then omission of steps 5 and 6. 1H NMR (400 MHz, 

rnethanol-d4): 8.74 (d, lH), 8.06 (dd, lh), 7.67 (d, lH), 7.12 (s, lH), 6.97 (d, lH), 

6.77 (d, IH), 4.70 (bs, 2H), 4.01 (rn, lH), 3.38 (t, 2H), 3.08 (t, 2H), 2.51(s,3H), 2.23 

(rn, 6HO, 1.99 {m, 4H), 1.89 (s, 3H), 1.31 (d, 6H); MS (El) for C2gH3sN503: 507 

(MH). 

20 [00677] (19Q): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2. l ]oct-3-endo-yl]-

2-[(trans-4-hydroxycyclohexyl)amino ]benzene-1,4-dicarboxamide. Prepared 

according to the method of example 19 by using 4-(aminocarbonyl)-3-[(trans-4-

hydroxycyclohexyl)amino]benzoic acid (synthesized according to reagent prep 39) in 

step 4, then omission of steps 5 and 6. 1H NMR (400 MHz, DMSO-d6): 8.74 (d, lH), 

25 8.27 (m, 2H), 7.97 (dd, lH), 7.91 (br s, lH), 7.66 (d, lH), 7.27 (br s, lH), 6.96 (s, 

1H), 6.83 (d, 1H), 6.79 (d, lH), 4.64 (br s, 2H), 4.60 (d, lH), 3.85 (br s, 1H), 3.48 (rn, 

1 H), 2.45 (s, 3H), 2.26 (m, 2H), 2.02 (rn, 9H), 1.84 (m, 2H), 1.25 (m, 4H). MS (EI) 

for C2gH3sNs04: 506 (MH+). 

[00678] (l 9R): N-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2. l ]oct-3-endo-yl)-2-

30 methyl-3-(methyloxy)benzamide. Prepared according to the method of example 19 

by using 2-methyl-3-methoxybenzoic acid in step 4, then omission of steps 5 and 6. 

1H NMR (400 MHz, DMSO-d6): 8.74 (d, lH), 8.25 (d, IH), 7.96 (dd, lH), 7.23 (t, 

lH), 7.02 (d, lH), 6.86 (d, lH), 6.78 (d, lH), 4.62 (br s, 2H), 3.86 (m, lH), 3.80 (s, 
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3H), 2.45 (s, 3H), 2.22 (m, 2H), 2.14 (s, 3H), 2.08 (m, 2H), 1.98 (m, 2H), 1.89 (d, 

2H). MS (EI) for C23H21N303: 394 (MH+). 

(00679] ( l 9S): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo(3.2.1 ]oct-3-endo-yl]-

2-[ ( cyclopropylmethyl)amino )benzene-1,4-dicarboxamide. Prepared according to the 

5 method of example 19 by using 4-(arninocarbonyl)-3-[( cyclopropylrnethyl)amino J­

benzoic acid (synthesized according to reagent prep 39) in step 4, then omission of 

steps 5 and 6. 1H NMR (400 MHz, DMSO-d6): 8.74 (d, IH), 8.26 (t, lH), 8.18 (d, 

1H), 7.96 (dd, IH), 7.93 (br s, lH), 7.67 (d, lH), 7.29 (br s, lH), 6.99 (d, IH), 6.89 

(dd, 1H), 6.79 (d, 1H), 4.64 (br s, 2H), 3.84 (m, lH), 3.03 (m, 2H), 2.45 (s, 3H), 2.22 

l 0 (m, 2H), 2.11-1. 92 (m, 6H), 1.11 (m, 1 H), 0.52 (rn, 2H), 0.24 (m, 2H). MS (EI) for 

C26H31Ns03: 462 (MH+). 

[00680] (l 9T): N4-{8-(5-(cyclopentylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2. l ]oct-3-endo-yl }-2-[(cyclopropylmethyl)amino ]benzene-1,4-

dicarboxamide. Prepared according to the method of example 19 by using 

15 cyclopentylmagnesium chloride in step 2 and 4-(aminocarbonyl)-3-

[(cyclopropylmethyl)amino]benzoic acid (synthesized according to reagent prep 39) 

in step 4, then omission of steps 5 and 6. 1H NMR (400 MHz, DMSO-d6): 8.77 (d, 

1H), 8.26 (t, lH), 8.13 (d, lH), 8.00 (dd, lH), 7.94 (br s, lH), 7.67 (d, 1H), 7.30 (br s, 

lH), 6.99 (d, lH), 6.89 (dd, lH), 6.79 (d, IH), 4.64 (br s, 2H), 3.85 (m, lH), 3.70 (m, 

20 lH), 3.03 (m, 2H), 2.22 (m, 2H), 2.12-1.92 (m, 6H), 1.85 (m, 2H), 1.72 (m, 2H), 1.60 

(m, 4H), 1.11 (m, lH), 0.51(m,2H), 0.24 (m, 2H). MS (EI) for C3oH37Ns03: 516 

(MH+). 

[00681] (l 9U): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3 .2.1 ]oct-3-endo-yl]-2-

(butylarnino )benzene-1,4-dicarboxamide. Prepared according to the method of 

25 example 19 by using 3-(butylamino)-4-(aminocarbonyl)benzoic acid (synthesized 

according to reagent preparation 39) in step 4, then omission of steps 5 and 6. 1H 

NMR (400 MHz, d6-DMSO): 8.74 (s, IH), 8.27-8.20 (m, 2H), 7.97 (dd, lH), 7.94 (br 

s, lH), 7.67 (d, lH), 7.30 (d, lH), 6.97 (d, lH), 6.87 (dd, lH), 6.79 (d, lH), 4.63 (br s, 

2H), 3.87-3.81 (m, lH), 3.16 (q, 2H), 2.45 (s, 3H), 2.27-2.20 (m, 2H), 2.10-1.92 (m, 

30 6H), 1.62-1.54 (m, 2H), 1.44-1.33 (m, 2H),0.93 (t, 3H). MS (EI) for C26H 33N503: 464 

(MH+). 
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(00682] (l 9V): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2. l ]oct-3-endo-yl]-2-

( { 4-(methyloxy)-3-[(2-morpholin-4-ylethyl)oxy]phenyl} amino )benzene-1,4-

dicarboxamide. Prepared according to the method of example 19 by using 4-

( arninocarbonyl)-3-( { 4-(methyloxy)-3-( (2-morpholin-4-ylethyl)oxy ]phenyl}-

5 amino )benzoic acid (synthesized according to reagent preparation 40) in step 4, then 

omission of steps 5 and 6. 1H NMR (400 MHz, d6-DMSO): 9.93 (s, lH), 8.73 (d, 

1H),8.20(d, 1H),8.13(brs, IH), 7.95(dd, IH), 7.76(d, IH), 7.56(brs, lH), 7.41 (d, 

IH), 7.00 (dd, IH), 6.92 (d, lH), 6.85-6.81(m,2H), 6.76 (d, IH), 4.59 (br s, 2H), 4.06 

(t, 2H), 3.83-3.77 (mm, IH), 3.74 (s, 3H), 3.56 (t, 4H), 3.50 (s, 1 H), 2.68 (t, 2H), 2.44 

10 (s, 3H), 2.34-2.31 (m, lH), 2.14-2.07 (m, 2H), 2.04-1.85 (m, 7H), 1.23 (br s, lH). MS 

(EI) for C3sH42N606: 643 (MH+). 

[00683] ( l 9W): 2-[( cyclopropylmethyl)arnino ]-N4-{8-[ 5-(3-

methylbutanoyl)pyridin-2-yl]-8-azabicyclo(3 .2.1 )oct-3-endo-yl} benzene-1,4-

dicarboxamide. Prepared according to the method of example 19 by using isobutyl 

15 magnesium bromide in step 2 and 4-(aminocarbonyl)-3-

(cyclopropylmethylamino)benzoic acid (synthesized according to reagent prep 39) in 

step 4, then omission of steps 5 and 6. 1H NMR (400 MHz, d6-DMSO): 8.75 (s, IH), 

8.29-8.24 (m, IH), 8.19 (s, IH), 8.01-7.91(m,2H), 7.70-7.65 (d, lH), 7.35-7.26 (br. 

s, lH), 6.99 (s, IH), 6.92-6.86 (d, IH), 6.81-6.76 (d, lH), 4.71-4.53 (br. s, 2H), 3.88-

20 3.81 (m, lH), 3.06-3.00 (m, 2H), 2.77-2.71 (d, 2H), 2.26-2.19 (m, 2H), 2.17-1.91 (m, 

7H), 1.15-1.06 (m, lH), 0.95-0.90 (d, 6H), 0.55-0.48 (m, 2H), 0.28-0.21 (m, 2H). MS 

(EI) for C29H31Ns03: 504 (MH+). 

(00684] (l 9X): 2-[(cyclopropylmethyl)amino]-N4-{8-[5-(4,4,4-

trifluorobutanoyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 ]oct-3-endo-yl} benzene-1,4-

25 dicarboxamide. Prepared according to the method of example 19 by using 

trifluoropropylmagnesium bromide in step 2 and 4-(aminocarbonyl)-3-

(cyclopropylmethylamino)benzoic acid (synthesized according to reagent prep 39) in 

step 4, then omission of steps 5 and 6. 1H NMR (400 MHz, d6-DMSO): 8.78 (s, lH), 

8.29-8.24 (m, IH), 8.19 (s, lH), 8.04-8.00 (d, lH), 7.94 (s, lH), 7.69-7.65 (d, lH), 

30 7.29 (s, lH), 6.99 (s, IH), 6.91-6.87 (d, lH), 6.82-6.78 (d, lH), 4.73-4.55 (br. s, 2H), 

3.88-3.81 (m, l H), 3.23-3.16 (m, 2H), 3.06-3.01 (m, 2H), 2.68-2.55 (m, 2H), 2.27-

2.19 (m, 2H), 2.11-1.93 (m, 6H), 1.15-1.06 (m, I H), 0.55-0.48 (m, 2H), 0.27-0.21 (m, 

2H). MS (EI) for C2sH32f3Ns03: 544 (MH+). 
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[00685] {l 9Y): N4-[8-(5-butanoylpyridin-2-yl)-8-azabicyclo[3 .2.1 ]oct-3-endo-

yl]-2-[( cyclopropylmethyl)amino ]benzene-1,4-dicarboxamide. Prepared as the 

hydrochloride salt according to the method of example 19 by using propylmagnesium 

5 bromide in step 2 and 4-(aminocarbonyl)-3-(cyclopropylmethylamino)benzoic acid 

(synthesized according to reagent prep 39) in step 4, then omission of steps 5 and 6. 

1H NMR (400 MHz, d6-DMSO): 8.53 (s, 1H), 8.29-8.24 (m, lH), 7.74-7.70 (d, lH), 

7.33-7.27 (d, lH), 7.09 (s, lH), 7.02-6.97 (d, lH), 4.86-4.75 (br. s, 2H), 3.98-3.92 (m, 

lH), 3.09-3.06 (d, 2H), 2.97-2.92 (m, 2H), 2.39-2.32 (m, 2H), 2.24-2.09 (m, 6H), 

10 1.71-1.61(m,2H), 1.18-1.06 (m, 1H), 0.99-0.92 (m, 3H), 0.58-0.51(m,2H), 0.31-

0.24 (m, 2H). MS (EI) for C2sH3sNs03: 490 (MH+). 

(00686) (l 9Z): N4-{ 8-[ 5-( cyclobutylcarbonyl)pyridin-2-yl)-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl}-2-[(cyclopropylmethyl)arnino ]benzene-1,4-

dicarboxamide. Prepared as the hydrochloride salt according to the method of 

15 example 19 by using cyclobutylmagnesium bromide in step 2 and 4-(aminocarbonyl)-

3-( cyclopropylmethylamino )benzoic acid (synthesized according to reagent prep 39) 

in step 4, then omission of steps 5 and 6. 1H NMR ( 400 MHz, ~-DMSO): 8.64 (s, 

lH), 8.28-8.23 (m, lH), 8.18 (s, lH), 7.95-7.81(m,2H), 7.70-7.65 (d, 1H), 7.33-7.26 

(br. s, IH), 6.98 (s, lH), 6.90-6.87 (d, 1H), 6.81-6.76 (d, 1H), 4.70-4.55 (br. s, 2H), 

20 4.05-3.95 (rn, 1 H), 3.89-3.81 (m, 1 H), 3.06-3.00 (m, 2H), 2.27-2.15 (m, 6H), 2.12-

1.91 (m, 6H), 1.83-1.73 (m, 2H), 1.14-1.06 (m, 1 H), 0.55-0.48 (m, 2H), 0.28-0.21 (m, 

2H); MS (EI) for C29H3sNs03: 502 (MH+). 

[00687} (19AA): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl)-

2-( cyclohexylamino )benzene-1,4-dicarboxamide. Prepared according to the method 

25 of example 19 by using 4-(aminocarbonyl)-3-(cyclohexylamino)benzoic acid 

(synthesized according to reagent prep 40) in step 4, then omission of steps 5 and 6. 

1H NMR (400 MHz, methanol-d4): 8.74 (d, lH), 8.05 (dd, lH), 7.62 (d, 1H), 7.07 (d, 

lH), 6.87 (dd, lH), 6.75 (d, lH), 4.69 (br s, 2H), 4.01 (m, IH), 3.44 (m, 1 H), 2.50 (s, 

3H), 2.30-2.14 (m, 6H), 2.09-1.96 (m, lH), 1.82-1.75 (m, 2H), 1.68-1.61 (m, lH), 

30 1.50-1.26 (m, SH). MS (EI) for C2sH3sNs03: 490 (MH+). 

(00688] (19AB): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-

2-( cyclopentylamino )benzene-1,4-dicarboxamide. Prepared according to the method 

of example 19 by using 4-(aminocarbonyl)-3-(cyclopentylamino)benzoic acid 
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(synthesized according to reagent prep 39) in step 4, then omission of steps 5 and 6. 

I H NMR (400 MHz, methanol-c:Li): 8.74 (d, lH), 8.06 (dd, lH), 7.63 (d, lH), 7.09 (d, 

lH), 6.89 (dd, lH), 6.76 (d, IH), 4.69 (br s, 2H), 4.01 (m, IH), 3.91 (m, lH), 2.51 (s, 

3H), 2.30-2.15 (m, 6H), 2.10-1.96 (m, 4H), 1.81-1.52 (m, 6H). MS (EI) for 

5 C21H33Ns03: 476 (MH+). 

[00689] (l 9AC): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-

2-( ethyl amino )benzene-1,4-dicarboxamide. Prepared according to the method of 

example 19 by using 4-(aminocarbonyl)-3-(ethylamino)benzoic acid (synthesized 

according to reagent prep 40) in step 4, then omission of steps 5 and 6. 1H NMR ( 400 

10 MHz, d6-DMSO): 8.74 (d, IH), 8.17 (d, lH), 8.09 (t, lH), 7.96 (dd, lH), 7.91 (br s, 

lH), 7.67 (d, lH), 7.28 (br s, lH), 6.98 (d, lH), 6.89 (dd, lH), 6.79 (d, lH), 4.64 (br s, 

2H), 3.85 (m, lH), 3.18 (m, 2H), 2.45 (s, 3H), 2.25-2.20 (m, 2H), 2.11-1.94 (m, 6H), 

1.21 (t, 3H). MS (EI) for C24H29N503: 436 (MH+). 

(00690] (l 9AD): N-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-

15 5-[ (1-ethylpropyl)amino ]-2-methylbenzene-1,4-dicarboxamide. Prepared according 

to the method of example 19 by using 4-(aminocarbonyl)-2-methyl-5-(pentan-3-

ylamino)benzoic acid (synthesized according to reagent prep 42) in step 4, then 

omission of steps 5 and 6. 1H NMR (400 MHz, d6-DMSO): 8.57 (br s, lH), 8.37 (d, 

lH), 8.16 (d, 1 H), 7.88 (br s, IH), 7.51 (s, lH), 7.18 (m, 2H), 6.59 (s, lH), 4.42 (m, 

20 2H), 3.89 (m, lH), 3.23 (m, lH), 2.52 (m, 2H), 2.36-2.31(m,2H), 2.19 (s, 3H),,2.15-

2.01 (m ,4H), 2.08 (s, 3H), 1.52 (m, 4H), 0.88 (t, 6H). MS (EI) for C2sH31Ns03: 492 

(MH+). 

(00691) (19AE): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3 .2.1 ]oct-3-endo-yl]-

2-{[3-{[2-(dimethylamino )ethyl]oxy }-4-(rnethyloxy)phenyl]arnino} benzene-1,4-

25 dicarboxamide. Prepared according to the method of example 19 by using 4-

(aminocarbonyl)-3-{[3-{ [2-( dimethyl amino )ethyl]oxy }-4-

(methyloxy)phenyl]amino }-benzoic acid (synthesized according to reagent prep 40) 

in step 4, then omission of steps 5 and 6. 1H NMR (400 MHz, methanol-c:Li): 8.49 (d, 

0.5H), 8.37 (dd, 0.5H), 7.97 (dd, 0.5H), 7.87 (d, 0.5H), 7.74 (d, lH), 7.45 (s, lH), 

30 7.34 (dd, lH), 7.09-6.96 (m, 4H), 4.81 (br s, lH), 4.70 (br s, lH), 4.34 (m, 2H), 4.05 

(m, IH), 3.88 (s, 3H), 3.58 (m, 3H), 3.02 (s, 6H), 2.56 (s, 1.5H), 2.32-2.12 (m, 8H), 

1.54 (s, l .5H). MS (EI) for C33H40N605: 601 (MH+). 
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(00692] {l 9AF): N-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 )oct-3-endo-yl]-

5-[ ( 1-ethylpropyl)amino ]-2-fluorobenzene- l ,4-dicarboxamide. Prepared according to 

the method of example 19 by using 4-(aminocarbonyl)-2-fluoro-5-(pentan-3-

ylamino )benzoic acid (synthesized according to reagent prep 45) in step 4, then 

5 omission of steps 5 and 6. 1H NMR (400 MHz, methanol-<4): 8.54 (m, lH), 8.47 (d, 

lH), 8.39 (dd, lH), 7.59 (d, l H), 7.37 (d, lH), 7.15 (d, 1H),4.79 (br s, 2H), 4.18 (m, 

lH), 3.37 (m, lH), 2.57 (s, 3H), 2.46-2.18 (m, 8H), 1.72-1.51(m,4H), 0.95 (t, 6H). 

MS (EI) for C27H34fNs03: 496 (MH+). 

[00693] (19AG): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-

10 2-(piperidin-1-ylamino )benzene-1,4-dicarboxamide. Prepared according to the 

method of example 19 by using 4-(aminocarbonyl)-3-(piperidin-l-ylamino )benzoic 

acid (synthesized according to reagent prep 39) in step 4, then omission of steps 5 

and 6. 1H NMR (400 MHz, CDCl)): 8.79 (d, 1 H), 8.33 (d, I H), 8.05 (dd, I H), 7.80 (d, 

lH), 7.42 (d, lH), 6.99 (dd, 1H), 6.72 (d, 1H}, 6.55 (d, lH), 4.71 (br s, 2H), 4.28 (q, 

15 lH), 2.74 (br s, 4H), 2.52 (s, 3H), 2.38-2.25 (m, 4H), 2.22-2.15 (m, 2H), 1.95-1.87(m, 

2H), 1.73-1.63 (m, 6H). MS (El) for C27H34N603: 491 (MH+). 

[00694] (19AH): N-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 )oct-3-endo-yl]-

2-methyl-5-(pentylarnino )benzene-1,4-dicarboxamide. Prepared according to the 

method of example 19 by using 4-(aminocarbonyl)-2-methyl-5-(pentylamino)benzoic 

20 acid (synthesized according to reagent prep 39) in step 4, then omission of steps 5 

and 6. 1H NMR (400 MHz, methanol-<4): 8.64 (d, lH), 8.49 (d, lH), 8.39 (dd, lH), 

7.74 (s, lH), 7.36 (d, lH), 7.16 (s, lH), 4.79 (br s, 2H), 4.15 (q, lH), 3.30 (m, 2H 

masked by solvent), 2.57 (s, 3H), 2.43-2.33 (rn, 7H), 2.30-2.17 (m, 4H), 1. 77-1. 70 (m, 

2H), 1.46-1.36 (m, 4H), 0.95 (t, 3H); MS (El) for C2sH37Ns03: 492 (MH+). 

25 [00695] (l 9AI): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyc1o[3.2.1 ]oct-3-yl]-2-

(pyrrolidin-3-ylamino )benzene-1,4-dicarboxamide. Prepared as the acetate salt 

according to the method of example 19 by using 4-(aminocarbonyl)-3-[(1-{[(1, 1-

dimethylethyl)oxy ]carbonyl} pyrrolidin-3-yl)amino ]benzoic acid (synthesized 

according to reagent prep 39) in step 4, then omission of step 6. 1H NMR ( 400 MHz, 

30 methanol-~): 8.74 (d, J = 2.0 Hz, lH), 8.06 (dd, J = 2.0, 9.2Hz, lH), 7.71 (d, J = 

8.0Hz, lH), 7.08(s, lH), 7.05 (dd, J = 1.2, 8.0Hz, lH), 6.77 (d, J = 9.2Hz, lH), 4.70 

(s, lH), 4.33(m, lH), 4.02 (s, lH), 3.58-3.40 (m, 4H), 2.51 (s, 3H), 2.40(m, lH), 2.12-

2.36 (m, 4H), 2.10-1.98 (m, 2H). MS (EI) for C26H32N60 3: 479 (MH+). 
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[00696] (19AJ): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2. l ]oct-3-yl)-2-

[(piperidin-3-ylmethyl)amino )benzene-1,4-dicarboxamide. Prepared as the HC! salt 

according to the method of example 19 by using 4-(aminocarbonyl)-3-{[(1-{[(1, 1-

5 dimethylethyl)oxy]carbonyl}piperidin-3-yl)methyl]amino }benzoic acid (synthesized 

according to reagent prep 39) in step 4, then omission of step 6. 1H NMR (400 MHz, 

methanol-c4): 8.50(s, lH), 8.39 (d, J = 9.2Hz, lH), 7.69 (d, J = 8.4Hz, lH), 7.37(d, J 

= 9.2 Hz, lH), 7.14 (s, lH), 7.00 (m, lH), 4.80 (br, s, lH), 4.lO(br, s, lH), 3.72 (m, 

2H), 3 .50-3 .10 (m, 6H), 2.99-2. 76 (m, 4H), 2.43-2.0(m, 4H). MS (EI) for 

10 C2sH36N603: 505 (MH+). 

[00697] (I 9AK): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-yl)-2-

[(pyrrolidin-3-ylmethyl)amino ]benzene-1,4-dicarboxamide. Prepared as the HCI salt 

according to the method of example 19 by using 4-(aminocarbonyl)-3-{[(1-{[(l, 1-

dimethylethyl)oxy]carbonyl }pyrrolidin-3-yl)methyl]amino} benzoic acid (synthesized 

15 according to reagent prep 39) in step 4, then omission of step 6. 1 H NMR (400 MHz, 

methanol-d4): 8.50(s, lH), 8.39 (d, J = 9.2Hz, lH), 7.69 (d, J =8.4Hz, lH), 7.38(d, J 

= 9.2 Hz, lH), 7.19 (s, lH), 7.00 (m, lH), 4.82 (br, s, lH), 4.07(br, s, lH), 3.72 (m, 

lH), 3.50-3.30 (m, 6H), 3.05 (m, IH), 2.78(m, lH), 2.60(s, 3H), 2.42-2.20(m, 8H), 

1.85(m, lH), l.40(m, 2H). MS (EI) for C21H34N603: 491 (MH+). 

20 [00698) (19AL): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2. l ]oct-3-yl]-2-[(3-

{[2-( dimethyl amino )ethyl]oxy}phenyl)amino ]benzene-1,4-dicarboxamide. Prepared 

as the acetate salt according to the method of example 19 by using 4-

(aminocarbonyl)-3-[ (3-{[ (2-dimethylamino )ethyl]oxy}phenyl)amino ]benzoic acid 

(synthesized according to reagent prep 39) in step 4, then omission of steps 5 and 6. 

25 1H NMR (400 MHz, methanol-c4): 8.70 (s, lH), 8.29 (s, lH), 8.11(d,J=6.0Hz, lH), 

7.73 (m, 2H), 7.38-6.6 (m, 6H), 4.70 (br,s,2H), 4.46 (br, s, lH), 4.07 (m, lH), 3.82-

3.45 (m, 3H), 3.05 (m, 2H), 3.00 (s, 6H), 2.86 (m, 2H), 2.53 (s, 3H), 2.20 (rn, 4H), 

2.05 (rn, 2H). MS (EI) for C32H3sN604: 571 (MH+). 

[00699) (19AM): 2-((cyclopropylmethyl)amino]-N4-[8-(5-propanoylpyridin-2-

30 yl)-8-azabicyclo[3.2.1 )oct-3-endo-yl]benzene-1,4-dicarboxamide. Prepared 

according to the method of example 19 by using ethylmagnesium chloride in step 2 

and 4-( aminocarbonyl)-3-( cyclopropylmethylamino )benzoic acid (synthesized 

according to reagent preparation 39) in step 4, then omission of steps 5 and 6. 
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1HNMR (400 MHz, DMSO-d6): 8.76 (s, lH), 8.27-8.18 (m, lH), 7.99-7.93 (m, lH), 

7.68-7.66 (d, lH), 7.23 (s, lH), 6.98 (s, IH), 6.89 (d, lH), 6.78 (d, lH), 4.64 (s, 2H), 

3.84 (s, lH), 3.05 (t, 2H), 2.92 (t, 2H), 2.22-2.21(m,2H), 2.08-1.97 (m, 6H), 1.11-

1.04 (m, SH), 0.53-0.49 (m, 2H), 0.26-0.24 (m, 2H). MS (El) for C27H33N50 3: 476 

5 (MH+). 

(00700] (l 9AN): 2-[( cyclopropylrnethyl)amino ]-N4- { 8-[ 5-(2-

methylpropanoyl)pyridin-2-yl]-8-azabicyclo[3 .2. l ]oct-3-endo-yl} benzene-1,4-

dicarboxamide. Prepared as the HCl salt according to the method of example 19 by 

using isopropylmagnesium chloride in step 2 and 4-(aminocarbonyl)-3-

10 (cyclopropylmethylamino)benzoic acid (synthesized according to reagent preparation 

39) in step 4, then omission of steps 5 and 6. 1HNMR ( 400MHz, DMSO-d6): 8.63 

(s,lH), 8.25 (d, lH), 8.16 (d, lH), 7.96 (s, lH), 7.70-7.68 (m, lH), 7.32-7.30 (m, lH), 

7.12-7.10 (m, lH), 6.93 (s, lH), 6.90 (d, lH), 4.77 (s, 2H), 3.89 (s, lH), 3.16-3.01 (m, 

2H), 2.28 (s, 6H), 2.11-2.07 (m, 2H), 2.05-2.04 (m, 6H), 1.12 (s, 1 H), 1.08-1.06 (m, 

15 4H), 0.53-0.5 (m, 2H), 0.27-0.24 (m, 2H). MS (EI) for C2sH3sNs03: 490 (MH+). 

[00701] (l 9AO): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-

2-( ethyl amino )benzene-1,4-dicarboxamide. Prepared according to the method of 

example 19 using 4-cyano-5-[(trans-4-hydroxycyclohexyl)amino ]-2-methylbenzoic 

acid (synthesized according to reagent prep 41) in step 3 followed by nitrile 

20 hydrolysis as described in example 11step6. 1H NMR (400 MHz, d6-DMSO): 8.74 

(d, IH), 8.28 (d, lH), 7.98-7.95 (m, 2H), 7.83 (br s, lH), 7.47 (s, lH), 7.16 (br s, lH), 

6.78 (d, lH), 6.61 (s, lH), 4.64 (br s, 2H), 4.57 (d, lH), 3.87-3.82 (m, lH), 3.51-3.42 

(m, lH), 3.26-3.17 (m ,lH), 2.45 (s, 3H), 2.32-2.26 (m, 2H), 2.19 (s, 3H), 2.08-1.91 

(m, 8H), 1.86-1.80 (m, 2H), 1.32-1.15 (m, 4H). MS (EI) for C29H37N504: 520 (MH+). 

25 [00702] (19AP): N4-[8-(5-Acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-

yl]-2-( cyclopropylamino )benzene-1,4-dicarboxarnide. Prepared according to the 

method of example 19 by using 4-(aminocarbonyl)-3-( cyclopropylamino )benzoic acid 

(synthesized according to reagent preparation 40) in step 4, then omission of steps 5 

and 6. 1H NMR (400 MHz, d6-DMSO): 8.74 (d, 1 H), 8.32 (br, 1 H), 8.25 (d, l H), 

30 7.97 (dd, 2H), 7.68 (d, 1 H), 7.41 (d, I H), 7.34 (br, I H), 6.93 (dd, 1 H), 6.79 (d, 1 H), 

4.64 (br, 2H), 3 .87 (br, 1 H), 2.45 (s, 3H), 2.32-2.23 (m, 2H), 2.12-1.92 (m, 7H), 0. 79-

0.73 (m, 2H), 0.50-0.43 (m, 2H). MS (El) for C2sH29Ns03: 448 (MH+). 
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[00703) (l 9AQ): N4-[8-(5-Acetylpyridin-2-yl)-8-azabicyclo[3.2. l )oct-3-endo-

yl]-2-(tetrahydrofuran-3-ylamino )benzene-1,4-dicarboxamide. Prepared according to 

the method of example 19 by using 4-(aminocarbonyl)-3-(tetrahydrofuran-3-

ylamino)benzoic acid (synthesized according to reagent preparation 39) in step 4, then 

5 omission of steps 5 and 6. 1H NMR (400 MHz, d6-DMSO): 8.75 (d, 1 H), 8.38 (d, 

lH), 8.23 (d, lH), 8.01-7.94 (m, 2H), 7.70 (d, lH), 7.36 (br s, lH), 6.97 (s, lH), 6.92 

(dd, I H), 6.80 (d, 1 H), 4.64 (br s, 2H), 4.18-4.10 (m, 1 H), 3.94-3. 72 (m, 4H), 3.56 

(dd, IH), 2.45 (s, 3H), 2.30-2.19 (m, 3H), 2.12-1.92 (m, 6H), 1.82-1.72 (m, lH). MS 

(El) for C26H31Ns04: 478 (MH+). 

10 [00704] (19AR): N4-[8-(5-Acetylpyridin-2-yl)-8-azabicyclo[3.2. l ]oct-3-endo-yl]-

2-[ (2,2,3,3 ,3-pentafluoropropyl)amino ]benzene-1,4-dicarboxamide. Prepared as the 

hydrochloride salt according to the method of example 19 by using 4-

( aminocarbonyl)-3-(2,2,3 ,3,3-pentafluoropropylamino )benzoic acid (synthesized 

according to reagent preparation 39) in step 4, then omission of steps 5 and 6. 1H 

15 NMR (400 MHz, d6-DMSO): 8.72-8.60 (m, 2H), 8.28 (d, lH), 8.14-8.07 (m, 2H), 

7.74 (d, lH), 7.51 (br s, lH), 7.20 (s, lH), 7.12-7.03 (m, lH), 7.03 (dd, lH), 4.78 (br 

s, 2H), 4.28 (brt, 2H), 3.90 (br s, lH), 2.51(s,3H), 2.35-2.24 (rn, 2H), 2.18-1.97 (m, 

6H). MS (EI) for C2sH26FsNs03: 540 (MH+). 

[00705] (19AS): N-[8-(5-Acetylpyridin-2-yl)-8-azabicyclo[3.2.1 )oct-3-endo-yl]-

20 2-methyl-5-{[ 4-(trifluoromethyl)cyclohexyl]amino} benzene-1,4-dicarboxamide. 

Prepared according to the method of example 19 by using 4-(aminocarbonyl)-2-

methyl-5-( 4-(trifluoromethyl)cyclohexylamino )benzoic acid (synthesized according to 

reagent preparation 42) in step 4, then omission of steps 5 and 6. 1H NMR (400 MHz, 

d6-DMSO): 8.74 (d, IH), 8.54 (d, lH), 8.29 (d, lH), 7.96 (dd, lH), 7.90 ( br s, lH), 

25 7.52 (s, lH), 7.25 (br s, lH), 6.78 (d, lH), 6.60 (s, lH), 4.62 (br s, 2H), 3.88-3.81 (m, 

lH), 3.77-3.70 (m, lH), 2.45 (s, 3H), 2.40-2.30 (rn, lH), 2.29-2.21(rn,2H), 2.19 (s, 

3H), 2.12-1.95 (m, 4H), 1.95-1.85 (m, 4H), l.77-1.57 (rn, 4H), 1.54-1.40 (rn, 2H). MS 

(EI) for C30H36F3Ns03: 572 (MH+). 

[00706) (19AT): N4-[8-(5-Acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl)-

30 2-[(2,2,3 ,3 ,4,4,4-heptafluorobutyl)arnino ]benzene-1,4-dicarboxamide. Prepared 

according to the method of example 19 by using 4-(arninocarbonyl)-3-(2,2,3,3,4,4,4-

heptafluorobutylamino)benzoic acid (synthesized according to reagent preparation 39) 

in step 4, then omission of steps 5 and 6. 1H NMR (400 MHz, d6-DMSO): 8.74 (d, 
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1H), 8.67 (t, 1H), 8.24 (d, IH), 8.09 (br s, IH), 7.97 (dd, lH), 7.74 (d, lH), 7.51 (s, 

1H), 7.19 (s, lH), 7.03 (dd, lH), 6.79 (d, lH), 4.65 (br s, 2H), 4.32 (td, 2H), 3.87 (br 

s, 1 H), 2.46 (s, 3H), 2.29-2.20 (m, 2H), 2.13-1.90 (m, 6H). MS (El) for 

C26H26F1Ns03: 588 (MH+). 

5 (00707} (l 9AU): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2. l)oct-3-endo-yl]-

2-aminobenzene-l,4-dicarboxamide. Prepared according to the method of example 

19 by using 4-(aminocarhonyl)-3-aminobenzoic acid (synthesized according to 

reagent preparation 43) in step 4, then omission of steps 5 and 6. 1 H NMR ( 400 MHz, 

d6-DMSO): 8.74 (d, lH), 8.16 (d, 1H), 7.96 (dd, lH), 7.84 (hrs, lH), 7.60 (d, lH), 

10 7.22 (br s, lH), 7.07 (d, IH), 6.80 (rn, 4H), 4.63 (hrs, 2H), 3.84 (s, lH), 2.45 (s, 3H), 

2.24 (m, 2H), 2.09-1.91 (m, 6H). MS (EI) for C22H2sN50 3: 408 (MH+). 

[00708] (19A V): N4-[8-(5-acetylpyridin-2-yl)-8-azahicyclo[3.2. l ]oct-3-endo-yl]-

2-(tetrahydro-2H-pyran-4-ylamino )henzene-1,4-dicarhoxamide. Prepared according 

to the method of example 19 by using 4-(aminocarbonyl)-3-(tetrahydro-2H-pyran-4-

l 5 ylamino )benzoic acid (synthesized according to reagent preparation 39) in step 4, then 

omission of steps 5 and 6. 1H NMR (400 MHz, d6-DMS0):8.74 (d, lH), 8.31 (d, lH), 

8.23 (d, IH), 7.98-7.95 (m, 2H), 7.69 (d, lH), 7.32 (br s, lH), 7.00 (s, lH), 6.87 (dd, 

lH), 6.79 (d, lH), 4.63 (br s, 2H), 3.88-3.86 (m, 3H), 3.66-3.56 (m, lH), 3.45 (t, 2H), 

2.46 (s, 3H), 2.24 (d, 2H), 2.07-1.92 (m, 8H}, 1.46-1.36 (m, 2H). MS (EI) for 

20 C21H33N50: 492 (MH+). 

(00709) (19A W): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3 .2.1 )oct-3-endo-yl]-

2-(phenylamino )henzene-1,4-dicarboxamide. Prepared as the hydrochloride salt 

according to the method of example 19 by using 4-(aminocarbonyl)-3-

(phenylarnino)benzoic acid (synthesized according to reagent preparation 39) in step 

25 4, then omission of steps 5 and 6. 1H NMR (400 MHz, d6-DMSO): 10.13(br s, lH), 

8.64 (s, IH), 8.31 (d, lH), 8.19 (s, IH), 8.07 (d, lH), 7.80 (d, IH), 7.65 (s, IH), 7.64 

(s, IH), 7.35-7.31(m,2H), 7.25 (d, 2H), 7.11 (dd, IH), 7.04-7.00 (m, 2H), 4.71 (br s, 

2H), 3.84 (br s, lH), 2.49 (s, 3H), 2.22 (d, 2H), 2.09-2.00 (m, 6H). MS (EI) for 

C2gH29N503: 484 (MH+). 

30 [00710] (19AX): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3 .2.1 )oct-3-endo-yl]-

2-[ (phenylmethyl}amino ]benzene-1,4-dicarboxamide. Prepared according to the 

method of example 19 by using 3-(phenylmethyl)-4-(aminocarbonyl)benzoic acid 

(synthesized according to reagent preparation 39) in step 4, then omission of steps 5 
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and 6. 1H NMR (400 MHz, d6-DMSO): 10.13(br s, lH), 8.72-8.68 (m, 2H), 8.13 (br 

s, IH), 7.99-7.94 (m, 2H), 7.69 (d, lH), 7.37 (br s, 1 H), 7.32 (br s, 4H), 7.24 (br s, 

IH), 6.91-6.88 (m, 2H), 6.77 (d, lH), 4.59 (br s, 2H), 4.48 (d, 2H), 3.79 (br s, lH), 

2.44 (s, 3H), 2.09 (d, 2H), 2.02-1.88 (m, 6H). MS (EI) for C29H31N50 3: 498 (MH+). 

5 (00711] (19A Y): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3 .2.1 ]oct-3-endo-yl]-

2-[ (3S)-tetrahydrofuran-3-ylamino ]benzene-1,4-dicarboxamide. Prepared as the 

hydrochloride salt according to the method of example 19 by using (S)-4-

( aminocarbonyl)-3-( tetrahydrofuran-3-ylamino )benzoic acid (synthesized according 

to reagent preparation 39) in step 4, then omission of steps 5 and 6. 1 H NMR ( 400 

10 MHz, d6-DMSO): 8.59 (s, lH), 8.29 (s, lH), 8.14 (d, IH), 8.00 (br s, lH), 7.72 (d, 

1 H), 7 .3 7 (br s, l H), 7 .13 (d, 1 H), 6.97 (s, 1 H), 6.93 (d, 1 H), 4.81 (br s, 2H), 4.16 (br 

s, 1 H), 3 .90-3. 75 (m, 4H), 3 .57 ( d, l H), 2.52 (s, 3H), 2.3 5-2.19 (m, 4H), 2.09 (br s, 

6H), 1.76 (m, lH). MS (EI) for C26H31Ns04: 478 (MH+). 

[00712) (19AZ): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-

15 2-[(2,2,2-trifluoroethyl)amino ]benzene-1,4-dicarboxamide. Prepared as the 

hydrochloride salt according to the method of example 19 by using 4-

(aminocarbonyl)-3-(2,2,2-trifluoroethylamino )benzoic acid (synthesized according to 

reagent preparation 39) in step 4, then omission of steps 5 and 6. 1H NMR (400 MHz, 

d6-DMSO): 8.64 (s, 2H), 8.24 (d, lH), 8.12-8.05 (rn, 2H), 7.73 (d, lH), 7.51 (br s, 

20 IH), 7.23 (s, lH), 7.04 (d, 2H), 4.74 (br s, 2H), 4.26-4.15 (m, 2H), 3.89 (br s, IH), 

2.51 (s, 3H), 2.31-2.22 (m, 2H), 2.16-1.99 (m, 6H). MS (EI) for C27H33N50: 490 

(MH+). 

[00713) (l 9BA): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2. l ]oct-3-endo-yl]-

2-[(3R)-tetrahydrofuran-3-ylarnino Jbenzene-1,4-dicarboxamide. Prepared as the 

25 hydrochloride salt according to the method of example 19 by using (R)-4-

( aminocarbonyl )-3-( tetrahydrofuran-3-ylamino )benzoic acid (synthesized according 

to reagent preparation 39) in step 4, then omission of steps 5 and 6. 1H NMR (400 

MHz, d6-DMSO): 8.50 (s, 1 H), 8.34 (d, lH), 8.23 (d, lH), 8.02 (br s, lH), 7.72 (d, 

IH), 7.36 (br s, lH), 7.33 (d, lH), 6.98 (s, lH), 6.94 (d, lH), 4.87 (br s, 2H), 4.19-

30 4.13 {m, lH), 3.92-3.87 (m, 2H), 3.86-3.73 (m, 2H), 3.59 (dd; lH), 2.55 (s, 3H), 2.38-

2.21(rn,4H), 2.18-2.07 (m, 6H), 1.82-1.73 (m, lH). MS (EI) for C26H3 1N504: 478 

(MH+). 
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[00714] (I 9BB): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3 .2.1 )oct-3-endo-yl]-

2-(propylamino )benzene-1,4-dicarboxamide. Prepared as the hydrochloride salt 

according to the method of example 19 by using 4-(aminocarbonyl)-3-

(propylamino )benzoic acid (synthesized according to reagent preparation 39) in step 

5 4, then omission of steps 5 and 6. 1H NMR (400 MHz, d6-DMSO): 8.62 (s, lH), 8.39 

(s, lH), 8.22-8.15 (m, lH), 7.98 (br s, 1H), 7.74-7.67 (m, IH), 7.34 (br s, lH), 7.25 

(br s, lH), 7.01 (s, lH), 6.94-6.88 (m, lH), 4.54 (br s, 2H), 3.90 (s, lH), 3.18-3.10 (m, 

2H), 2.54 (s, 3H), 2.35-2.27 (m, 2H), 2.15-2.06 (m, 6H), 1.65-1.56 (m, 2H), 0.99-0.92 

(m, 3H). MS (EI) for C2sH31Ns03: 450 (MH+). 

10 (00715] (19BC): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-

2-azetidin- l-ylbenzene-l ,4-dicarboxamide. Prepared according to the method of 

example 19 by using 3-(azetidin- l-yl)-4-(aminocarbonyl)benzoic acid (synthesized 

according to reagent preparation 39) in step 4, then omission of steps 5 and 6. 1H 

NMR (400 MHz, d6-DMSO): 8.62 (s, lH), 8.39 (s, lH), 8.22-8.15 (m, lH), 7.98 (br s, 

15 lH), 7.74-7.67 (m, lH), 7.34 (br s, IH), 7.25 (br s, lH), 7.01 (s, lH), 6.94-6.88 (m, 

lH), 4.54 (br s, 2H), 3.90 (s, lH), 3.18-3.10 (m, 2H), 2.54 (s, 3H), 2.35-2.27 (m, 2H), 

2.15-2.06 (m, 6H), 1.65-1.56 (m, 2H), 0.99-0.92 (m, 3H). MS (EI) for C2sH29Ns03: 

448 (MH+). 

(00716] (19BD): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-

20 2-bromobenzene-1,4-dicarboxamide. Prepared according to the method of example 

19 by using 3-bromo-4-(aminocarbonyl)benzoic acid (synthesized according to 

reagent preparation 44) in step 4, then omission of steps 5 and 6. 1H NMR ( 400 MHz, 

d6-DMSO): 8.74 (d, lH), 8.37 (d, lH), 8.02 (d, lH), 7.98-7.95 (m, 2H), 7.82 (dd, 1H), 

7.70 (br s, 1H), 7.50 (d, lH), 6.80 (d, lH), 4.65 (br s, 2H), 3.89-3.83 (m, 1 H), 2.46 (s, 

25 3H), 2.20-2.19 (m, 2H), 2.14-1.92 (m, 6H). MS (EI) for C22H23BrN403: 471, 473 

(MH+). 

[00717) ( 19BE): N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2. l ]oct-3-endo-yl]-

2-( (3 ,3 ,3-trifluoropropyl)amino Jbenzene-1,4-dicarboxamide. Prepared according to 

the method of example 19 by using 4-(aminocarbonyl)-3-(3,3,3-

30 trifluoropropylamino)benzoic acid (synthesized according to reagent preparation 39) 

in step 4, then omission of steps 5 and 6. 1H NMR (400 MHz, d6-DMSO): 8.74 (d, 

lH), 8.38-8.34 (rn, lH), 8.26 (d, lH), 7.99-7.95 (m, 2H), 7.70 (d, IH), 7.36 (br s, iH), 

6.97 (s, lH), 6.93 (dd, lH), 6.89 (d, lH), 4.64 (br s, 2H), 3.89-3.83 (m, lH), 3.48 (q, 
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2H), 2.68-2.58 (m, 2H), 2.45 (s, 3H), 2.28-2.21(m,2H), 2.11-1.91(m,6H). MS (EI) 

for C2sH2sF3Ns03: 504 (MH+). 

SYN1HETIC SCHEME 20: 
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[00718] Scheme 20 generally describes the synthesis of all of the compound(s) 

listed in Example 20, wherein R3 and R 1 are as defined in the specification. 

(00719] In Scheme 20, CH30NHCH3.HCI N,0-dimethylhydroxylamine 

hydrochloride is added to compound (A) under appropriate reaction conditions and 

10 with a suitable coupling reagent, such as HATU, to condense and form compound 

(B). To compound Bis added R3Li under appropriate reaction conditions to arrive at 

compound (C). To compound (D) is added compound (C) in the presence of a weak 

base, such as tribasic potassium phosphate, and appropriate reaction conditions to 

undergo an aromatic nucleophilic substitution reaction and arrive at compound (E). 

15 Compound (E) is then deprotected with an acid, such as HCI, to remove the BOC and 

arrive at compound (F). To compound (F) is added R 1COOH under appropriate 

reaction conditions and with a suitable coupling reagent, such as HATU, to condense 

and form the amide bond in compound (G). 
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[00720) EXAMPLE 20: N-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo(3.2. l ]oct-3-endo-yl}-2-methyl-5-{[(l R)-1-methylpropyl]amino} benzene-

1,4-dicarboxamide. 

[00721) STEP 1: To a solution of 6-chloronicotinoyl chloride (2 g, 11.4 mmol) 

5 and diethylisopropylamine (5 mL, 28.5 mrnol) in dichloromethane ( 100 rnL) was 

added N,0-dirnethylhyroxylamine hydrochloride (l .22 g, 12.5 mmol) at 0 °C. The 

solution was allowed to warm to room temperature then was stirred for 48 hours. The 

mixture was washed with 20% aqueous citric acid (2 x 100 mL), 1 N aqueous sodium 

hydroxide (2 x 100 mL), brine (100 mL), dried over anhydrous sodium sulfate, 

10 filtered and concentrated to afford 6-chloro-N-methyl-N-(methyloxy)pyridine-3-

carboxamide (2.05 g, 92% yield) as a yellow oil. 1H NMR (400 MHz, d6-DMSO): 

8.65 (d, lH), 8.08 (dd, IH), 7.63 (d, lH), 3.67 (s, 3H), 3.30 (s, 3H); MS (EI) for 

CsH9ClN202: 201 (MH+). 

(00722] STEP 2: To a solution of cyclopropylbromide (1.24 g, I 0.24 mmol) in 

15 THF (10 mL) was added dropwise a 2.5M solution of n-butyllithium in hexanes ( 4.0 

mL, 10.00 mmol) at -78 °C and the reaction mixture was stirred for 1 h at this 

temperature. Then a solution of 6-chloro-N-methyl-N-(methyloxy)pyridine-3-

carboxamide (1.00 g, 4.98 mmol) in THF (5 mL) was added quickly at -78 °C, and the 

cooling bath was removed. Stirring was continued for 1 h, then the solution was 

20 poured into saturated ammonium chloride (100 mL), extracted with ethyl acetate (3 x 

50 mL) and the organic layers were washed with brine (SO mL), dried over sodium 

sulfate then filtered and concentrated. Column chromatography on silica 

(hexanes:ethyl acetate 9: l to 8 :2) afforded ( 6-chloropyridin-3-yl)( cyclopropyl)­

methanone (0.62 g, 68% yield). 1H NMR (400 MHz, CDCIJ): 9.04 (d, lH), 8.22 (dd, 

25 IH), 7.46 (d, IH), 2.61 (m, lH), 1.32 (m, 2H), 1.15 (m, 2H). 

(00723] STEP 3: To a solution of 1,1-dimethylethyl 8-azabicyclo(3.2. l]oct-3-

endo-ylcarbamate hydrochloride (synthesized in reagent preparation 1) (795 mg, 3 .03 

mmol) and (6-chloropyridin-3-yl)(cyclopropyl)methanone (500 mg, 2.75 mmol) in 

diethylene glycol dimethyl ether (5 mL) was added an aqueous solution of potassium 

30 phosphate tribasic (1.75 g, 8.25 mmol in 5 mL of water). The biphasic mixture was 

stirred at 125 °C for 60 h. The mixture was cooled to room temperature and was 

diluted with water (25 mL). The precipitate thus formed was filtered, washed several 

times with water followed by hot hexane, and dried to afford 1, 1-dimethylethyl { 8-[ 5-
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( cyclopropylcarbonyl)pyridine-2-yl ]-8-azabicyclo[3 .2.1 ]oct-3-endo-yl} carbamate 

(943 mg, 96% yield). 1H NMR (400 MHz, '4-DMSO): 8.85 (d, lH), 8.00 (dd, lH), 

6.89 (br s, lH), 6.73 (d, lH), 4.53 (br s, 2H), 3.44-3.40 (m, lH), 2.80-2.73 (m, lH), 

2.15-2.08 (m, 2H), 2.00-1.87 (m, 4H), 1. 78-1. 71 (m, 2H), 1.37 (s, 9H), 0.94-0.88 (m, 

5 4H); MS (EI) for C21H29N303: 372 (MH+). 

(00724] STEP 4: To a solution of 1, 1-dimethylethyl {8-[5-

( cyclopropylcarbonyl)pyridine-2-yl}-8-azabicyclo[3.2.1 ]oct-3-endo-yl} carbamate 

(1.00 g, 2.69 mmol) in dioxane (18 mL) was added concentrated sulfuric acid (2.0 

mL) and the mixture was stirred at room temperature for 30 min. The mixture was 

10 carefully poured into saturated aqueous sodium bicarbonate (300 mL), and extracted 

with 10% methanol in chloroform (3 x 100 mL). The combined organic layers were 

washed with water (50 mL), dried over sodium sulfate then filtered and concentrated 

to give [ 6-(3-endo-amino-8-azabicyclo[3 .2.1 ]oct-8-yl)pyridin-3-yl]( cyclopropyl)­

methanone (0.71 g, 97% yield). 1H NMR (400 MHz, d4-methanol): 8.80 (d, IH), 

15 8.07 (dd, IH), 6.72 (d, lH), 4.63 (br s, 2H), 3.02 (m, IH), 2.70 (m, IH), 2.30-2.06 (m, 

7H), 1.60 (d, 2H), 1.08 (m, 2H), 1.02 (m, 2H). 

(00725] STEP 5: A solution of[6-(3-endo-amino-8-azabicyclo[3.2.1 ]oct-8-

yl)pyridin-3-yl](cyclopropyl)methanone (100 mg, 0.37 mmol), HATU (210 mg, 0.55 

mmol), 4-(aminocarbonyl)-2-methyl-5- {[ (I R)-1-methylpropyl]amino} benzoic acid 

20 (synthesized in reagent preparation 41) (138 mg, 0.55 mmol), and diisopropylethyl­

amine (256 µI, 1.47 mmol) in DMF (3 mL) was stirred at room temperature for 2 h. 

Concentration and column chromatography on silica (dichloromethane:methanol 

l 00:0 then 95 :5) followed by trituration of the residue obtained on concentration of 

the combined pure fractions with ethyl acetate afforded N-{8-[5-(cyclopropyl-

25 carbonyl)pyridin-2-yl]-8-azabicyclo[3.2. l ]oct-3-endo-yl}-2-methyl-5-{[(1 R)-1-

methylpropyl]amino} benzene-1,4-dicarboxamide (179 mg, 96% yield) as a pale 

yellow powder. 1H NMR (400 MHz, methanol-~): 8.84 (d, IH), 8.11 (dd, IH), 7.45 

(s, lH), 6.78 (d, lH), 6.68 (s, lH), 4.68 (br s, 2H), 4.02 (t, 2H), 3.77-3.67 (m, IH), 

3.25-3.19 (m, 2H), 2.76-2.70 (m, lH), 2.32-2.25 (m, 7H), 2.18-2.14 (m, 2H), 1.97 (br 

30 s, IH), 1.70-1.59 (m, lH), 1.60-1.50 (m, IH), 1.25-1.18 (m, 4H), 1.12-1.09 (m, 2H), 

1.06-1.01 (m, 2H), 0.97 (t, 3H); MS (EI) for C29H31Ns03: 504 (MH+). 
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(00726] Using analogous synthetic techniques and substituting with alternative 

starting reagents, the following compounds [(20B)-(20BF)] were prepared. 

Alternative starting materials were obtained commercially unless otherwise indicated. 

[00727] (20B): N4-{ 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

5 azabicyclo(3. 2. 1 )oct-3-endo-yl }-2-[ ( cyclopropylmethyl )amino ]benzene- I , 4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

( aminocarbonyl)-3-[ ( cyclopropylmethyl)amino ]benzoic acid (synthesized according 

to reagent prep 39) in step 5. 1H NMR (400 MHz, DMSO-d6): 8.89 (d, 1 H), 8.26 (t, 

lH), 8.18 (d, 1 H), 8.05 (dd, lH), 7.93 (br s, 1 H), 7.67 (d, 1 H), 7.29 (br s, 1 H), 6.99 (d, 

10 lH), 6.89 (dd, lH), 6.81 (d, IH), 4.64 (br s, 2H), 3.85 (m, lH), 3.03 (m, 2H), 2.80 (m, 

lH), 2.22 (m, 2H), 2.12-1.93 (m, 6H), 1.11 (m, lH), 0.95 (m, 4H), 0.51 (m, 2H), 0.24 

(m, 2H); MS (EI) for C2sH33Ns03: 588 (MH+). 

[00728} (20C): N4-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2. l ]oct-3-endo-yl }-2-[(l-ethylpropyl)arnino ]benzene-1,4-

15 dicarboxamide. Prepared as the hydrochloride salt according to the method of 

example 20 by using 4-(aminocarbonyl)-3-[ ( 1-ethylpropyl)amino ]benzoic acid 

(synthesized according to reagent preparation 39) in step 5. 1H NMR (400 MHz, 

methanol-c4): 8.61 (d, lH), 8.45 (dd, IH), 8.42 (d, IH), 7.73 (d, IH), 7.39 (d, lH), 

7.23 (s, IH), 7.06 (d, lH), 4.81 (br s, 2H), 4.12 (m, IH), 3.44 (m, lH), 2.74 (m, IH), 

20 2.46-2.23 (m, 8H), 1.74-1.53 (rn, 4H), 1.16 (m, 4H), 0.97 (t; 6H); MS (EI) for 

C29H37Ns03: 504 (MH+). 

[00729] (20D): N4-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl }-2-(pyridin-4-ylamino )benzene-1,4-dicarboxamide. 

Prepared as the hydrochloride salt according to the method of example 20 by using 4-

25 (arninocarbonyl)-3-(pyridin-4-ylamino)benzoic acid (synthesized according to reagent 

preparation 39) in step 5. 1H NMR (400 MHz, methanol-d4): 8.64 (d, 1H), 8.55 (d, 

lH), 8.42 (dd, IH), 8.22 (d, 2H), 7.88 (m, 3H), 7.32 (d, lH), 7.18 (d, 2H), 4.81 (br s, 

2H), 4.14 (rn, IH), 2.74 (rn, lH), 2.43-2.20 (rn, 8H), 1.15 (m, 4H); MS (EI) for 

C29H30N603: 511 (MH+). 

30 [00730) (20E): 2-( cyclopentylarnino )-N4-{ 8-[ 5-( cyclopropylcarbonyl)pyridin-2-

yl]-8-azabicyclo[3 .2. l ]oct-3-endo-yl} benzene-1,4-dicarboxamide. Prepared as the 

hydrochloride salt according to the method of example 20 by using 4-

(aminocarbonyl)-3-( cyclopentylamino )benzoic acid (synthesized according to reagent 
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preparation 39) in step 5. 1H NMR (400 MHz, DMSO-d6): 8.76 (s, lH), 8.29 (d, 

1H),8.22(d, IH), 7.96(brs, lH), 7.69(d, lH), 7.31 (brs, IH), 7.15(brd, IH), 7.02 

(s, lH}, 6.87 (d, lH), 4.80 (br s, 2H), 3.90 (m, IH), 3.85 (m, lH), 2.86 (m, lH), 2.31 

(m, 2H), 2.09 (m, 6H), 1.98 (m, 2H), 1.65 (m, 4H), 1.46 (m, 2H), 1.02 (d, 4H); MS 

5 (EI) for C29H3sNs03: 502 (MH). 

(00731 J (20F): N4-{8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2. l )oct-3-endo-yl }-2-[( cis-4-hydroxy-4-

methylcyclohexyl)amino ]benzene-1,4-dicarboxamide. Prepared according to the 

method of example 20 by using 4-(aminocarbonyl)-3-[(cis-4-hydroxy-4-methyl-

10 cyclohexyl)amino ]benzoic acid (synthesized according to reagent preparation 39} in 

step 5. 1H NMR (400 MHz, DMSO-d6): 8.88 (d, IH), 8.23 (d, 2H), 8.06 (dd, !H), 

7.92 (br s, lH), 7.67 (d, lH), 7.29 (br s, lH), 6.97 (s, 1H),6.83 (d, 2H), 4.66 (br s, 

2H), 3.85 (br s, IH), 2.80 (m, lH), 2.26 (m, 2H), 2.03 (m, 7H), 1.77 (m, 2H), 1.57 (m, 

4H), 1.39 (m, 2H), 1.13 (s, 3H), 0.96 (m, 4H); MS (El) for C31 H39N50 4 : 546 (MH+). 

15 (00732] (200): N4-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl)-8-

azabicyclo[3.2.l )oct-3-endo-yl }-2-{[(l R)-1,2-dimethylpropyl)amino }benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

( aminocarbonyl)-3- { [ ( l R)-1,2-dimethylpropyl)amino} benzoic acid (synthesized 

according to reagent preparation 39) in step 5. 1H NMR (400 MHz, methanol-~): 

20 8.85 (d, lH), 8.11 (dd, IH), 7.97 (d, lH), 7.64 (d, lH), 7.07 (s, lH), 6.86 (d, lH), 6.78 

(d, 1 H), 4. 70 (br s, 2H), 4.02 (m, I H), 3 .53 (m, I H), 2. 73 (m, 1 H), 2.31-2.16 (m, 6H), 

2.02 (m, 2H), 1.90 (m, lH), 1.16 (d, 3H), 1.10 (m, 2H), 1.04 (m, 2H), 1.01(d,3H), 

0.96 (d, 3H); MS (EI) for C29H31Ns03: 504 (MH+). 

[00733) (20H): N4- { 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

25 azabicyclo[3 .2.1 ]oct-3-endo-yl }-2-( {2-[( 1-methylethyl)oxy)ethyl} amino )benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

(aminocarbonyl)-3-( {2-[(1-methylethyl)oxy)ethyl}amino)benzoic acid (synthesized 

according to reagent preparation 39) in step 5. MS (EI) for C29H31N504: 520.6 

(MH+). 

30 (00734] (201): N-{8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo(3.2. l )oct-3-endo-yl }-2-methyl-5-{[ 1-

(trifluoromethyl)propyl)amino} benzene-1,4-dicarboxamide. Prepared according to 

the method of example 20 by using 4-(aminocarbonyl)-2-methyl-5-{[ 1-
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(trifluorornethyl)propyl]amino} benzoic acid (synthesized according to reagent 

preparation 39) in step 5. MS (EI) for C29H34F3N 50 3: 558 (MH+). 

(00735) (20J): N-{8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2.1 ]oct-3-endo-yl}-2-methyl-5-[(3,3,3-trifluoro-l-

5 methylpropyl)amino ]benzene-!, 4-dicarboxamide. Prepared according to the method 

of example 20 by using 4-(arninocarbonyl)-2-methyl-5-[(3,3,3-trifluoro-1-

methylpropyl)amino ]benzoic acid (synthesized according to reagent preparation 42) 

in step 5. MS (EI) for C29H34f3Ns03: 558 (MH+). 

(00736] (20K): 2-bromo-N-{ 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

10 azabicyclo[3.2.1 ]oct-3-endo-yl}-5-[(2-methylpropyl)amino)benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

(aminocarbonyl)-2-bromo-5-[ (2-methylpropyl)amino] benzoic acid (synthesized 

according to reagent preparation 50) in step 5. MS (El) for C28 H34BrN 50 3: 568 

(MH+). 

15 (00737] (20L): 5-( cyclobutylamino )-N-{8-[ 5-( cyclopropylcarbonyl)pyridin-2-

yl]-8-azabicyclo[3 .2.1 ]oct-3-endo-yl }-2-methylbenzene-1,4-dicarboxamide. Prepared 

according to the method of example 20 by using 4-(aminocarbonyl)-5-

[(cyclobutylarnino)-2-methylbenzoic acid (synthesized according to reagent 

preparation 41) in step 5. 1H NMR (400 MHz, DMSO-d6): 8.90 (s, lH), 8.32 (s, lH), 

20 8.05 (m, lH), 8.04 (m, lH), 7.84 (br, s, lH), 7.50 (s, lH), 7.22 (s, lH), 6.80 (d, J = 

9.2Hz, lH), 6.46 (s, 1 H), 4.64 (br s, 2H), 3.89 (m, 2H), 2.80 (m, lH), 2.30 (m, 4H), 

2.10-1.90 (m, JOH); MS (EI) for C29H3sNs03: 502 (MH+). 

(00738} (20M): N 5-{8-( 5-( cyclopropylcarbonyl)pyridin-2-yl ]-8-

azabicyclo(3 .2.1 ]oct-3-endo-yl }-3-[( 1-ethylpropyl)amino ]-6-rnethylpyridine-2,5-

25 dicarboxamide. Prepared according to the method of example 20 by using 6-

(aminocarbonyl)-5-[( 1-ethylpropyl)amino ]-2-methylpyridine-3-carboxylic acid 

(synthesized according to reagent preparation 49) in step 5. 1H NMR (400 MHz, 

methanol-~): 8.84 (s, lH), 8.11(d,J=8.80Hz), 7.97 (s, 2H), 7.09 (s, lH), 6.78 (d, J 

= 8.80Hz, lH), 4.69 (br, s, 2H), 4.04 (br, s, IH), 3.32(m, lH), 2.73 (m, IH), 2.43 (s, 

30 3H), 2.30-2.06 (m, 6H), 2.03-1.98 (m, 2H), 1.80-1.50 (m, 4H), 1.30 (m, 2H), 1.12-

1.01 (m, 4H), 0.96 (t, J = 7 .2Hz, 6H); MS (Er) for C29H3sN603: 519 (MH+). 
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(00739] (20N): N4-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2.1 )oct-3-endo-yl }-2-{[( 1 R)-1-methylpropyl]amino }benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

(aminocarbonyl)-3-{[( l S)-1-methylpropyl]amino} benzoic acid (synthesized 

5 according to reagent preparation 39) in step 5. 1H NMR (400 MHz, methanol-d4): 

8.84 (d, IH), 8.11 (dd, IH), 7.63 (d, IH), 7.06 (s, lH), 6.87 (dd, lH), 6.78 (d, 1H), 

4.69 (bs, 2H), 4.02 (t, lH), 3.55 (q, lH), 2.73 (m, lH), 2.27 (m, 4H), 2.20 (rn, 2H), 

2.01 (m, 2H), 1.62 (m, 2H), 1.23 (d, 3H), 1.10 (m, 2H), 1.04 (m, 2H), 0.99 (t, 3H); 

MS (El) for C2sH3sNs03: 490 (MH+). 

10 (00740) (200): N4-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl)-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl }-2-[ (1-methylpropyl)amino ]benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

(aminocarbonyl)-3-[(1-methylpropyl)amino ]benzoic acid (synthesized according to 

reagent preparation 39) in step 5. 1H NMR (400 MHz, methanol-d4): 8.84 (d, I H), 

15 8.11 (dd, lH), 7.63(d, lH), 7.06(s, 1H),6.87(dd, 1H),6.78(d, IH),4.71 (bs,2H), 

4.03 (t, IH), 3.56 (q, lH), 2.72 (m, lH), 2.27 (m, 4H), 2.20 (m, 2H), 2.01 (m, 2H), 

1.62 (m, 2H), 1.23 (d, 3H), 1.10 (rn, 2H), 1.04 (m, 2H), 0.99 (t, 3H); MS (EI) for 

C2sH3sNs03: 490 (MH+). 

[00741] (20P): N4-{8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl)-8-

20 azabicyclo[3.2. l ]oct-3-endo-yl}-2-{[( 1 R)-1-rnethylpropyl]amino} benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

(aminocarbonyl)-3-{[ (lR)-l-methylpropyl)amino }benzoic acid (synthesized 

according to reagent preparation 39) in step 5. 1H NMR (400 MHz, methanol-~): 

8.84 (d, IH), 8.11 (dd, lH), 7.63 (d, lH), 7.06 (s, lH), 6.84 (dd, 1H), 6.78 (d, 1H), 

25 4.71 (bs, 2H), 4.02 (m, lH), 3.56 (m, lH), 2.73 (m, IH), 2.27 (m, 4H), 2.20 (m, 2H), 

2.00 (m, 2H), 1.62 (m, 2H), 1.23 (d, 3H), 1.10 (m, 2H), 1.04 (m, 2H), 0.99 (t, 3H); 

MS (EI) for C28H3sNs03: 490 (MH+). 

(00742) (20Q): N-{8-[5-( cyclopropylcarbonyl)pyridin-2-ylJ-8-

azabicyclo[3 .2.1 )oct-3-endo-yl }-2-rnethyl-5-[ (2-methylpropyl)amino ]benzene-1,4-

30 dicarboxamide. Prepared according to the method of example 20 by using 4-

( aminocarbonyl)-2-methyl-5-[ (2-methylpropyl)amino Jbenzoic acid (synthesized 

according to reagent preparation 42) in step 5. 1H NMR (400 MHz, DMSO-d6): 8.89 

(s, lH), 8.27 (d, lH), 8.19 (t, lH), 8.04 (dd, lH), 7.86 (bs, lH), 7.49 (s, IH), 7.19 (bs, 
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lH), 6.79 (d, lH), 6.57 (s, lH), 4.63 (bs, 2H), 3.85 (rn, lH), 3.32 (m, lH), 2.93 (t, 

2H), 2.80 (m, lH), 2.27 (m, 2H), 2.19 (s, 3H), 2.04 (m, 4H), 1.93 (m, 2H), 0.94 {rn, 

1 OH); MS (EI) for C29H31Ns03: 504 (MH+). 

(00743] (20R): 5-[(cyclopentylmethyl)amino]-N-{8-[5-

5 (cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1 )oct-3-endo-yl }-2-

methylbenzene-1,4-dicarboxamide. Prepared according to the method of example 20 

by using 4-(aminocarbonyl)-5-[ ( cyclopentylmethyl)amino ]-2-methylbenzoic acid 

(synthesized according to reagent preparation 42) in step 5. 1H NMR (400 MHz, 

DMSO-d6): 8.89 (d, lH), 8.26 (d, lH), 8.12 (t, lH), 8.04 (dd, lH), 7.84 (bs, lH), 7.48 

10 (s, lH), 7.17 (bs, lH), 6.79 (d, lH), 6.58 (s, lH), 4.64 (bs, 2H), 3.85 (m, lH), 3.32 (m, 

lH), 3.02 (m, 2H), 2.26 (m, 2H), 2.19 (s, 3H), 2.04 (m, 4H), 1.92 (m, 2H), 1.73 (m, 

2H), 1.60 (m, 2H), 1.52 (m, 2H), 1.24 (m, 2H), 0.95 (m, 4H); MS (EI) for 

C31H39Ns03: 530 (MH+). 

[00744] (20S): N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

15 azabicyclo[3.2. l ]oct-3-endo-yl }-2-methyl-5-{[ 1 '-(l­

methylcyclopropyl)ethyl]amino} benzene-1,4-dicarboxamide. Prepared according to 

the method of example 20 by using 4-(aminocarbonyl)-2-methyl-5-{[ 1-( 1-

methylcyclopropyl)ethyl]amino }benzoic acid (synthesized according to reagent 

preparation 42) in step 5. 1H NMR (400 MHz, DMSO-d6): 8.89 (d, I H), 8.27 (d, 

20 lH), 8.17 (d, lH), 8.04 (dd, lH), 7.85 (s, lH), 7.47 (s, lH), 7.17 (bs, lH), 6.79 (d, 

lH), 6.56 (s, lH), 4.63 (bs, lH), 3.85 (m, lH), 3.09 (t, lH), 2.81 (m, lH), 2.27 (m, 

2H), 2.18 (s, 3H), 2.03 (m, 4H), 1.93 (m, 2H), 1.15 (d, 3H), 1.07 (s, 3H), 0.95 (m, 

4H), 0.37 (m, 2H), 0.26 (m, 2H); MS (EI) for C31H39Ns03: 530 (MH+). 

[00745) (20T): 2-chloro-N-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

25 azabicyclo[3 .2.1 ]oct-3-endo-yl }-5-[(1-ethylpropyl)amino ]benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

(aminocarbonyl)-2-chloro-5-[( 1-ethylpropyl)arnino ]benzoic acid (synthesized 

according to reagent preparation 46) in step 5. 1H NMR (400 MHz, methanol-di): 

8.71(d,1H),8.59(d, 1H),8.45(dd, lH), 7.68(s, 1H), 7.38(d, 1H),6.76(s, lH),4.77 

30 (br s, 2H}, 4.17-4.12 (m, l H), 2. 77-2.71 (m, 1 H), 2.50-2.17 (m, 8H), 1. 70-1.48 (m, 

4H), 1.21-1.10 (m ,4H), 0.94 (t, 6H); MS (El) for C29H36CINsO:;: 538 (MH+). 
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(00746} (20U): 2-brorno-N- { 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl}-5-(propylamino )benzene-1,4-dicarboxarnide. 

Prepared according to the method of example 20 by using 4-(arninocarbonyl)-2-

bromo-5-(propylarnino)benzoic acid (synthesized according to reagent preparation 

5 50) in step 5. 1H NMR (400 MHz, d6-DMSO): 8.89 (d, 1 H), 8.42 (d, 1 H), 8.33-8.28 

(m, lH), 8.04 (dd, 2H), 7.84 (s, lH), 7.35 (br s, lH), 6.79 (d, lH), 6.59 (s, lH), 4.63 

(br s, 2H), 3.90-3.83 (m, 1 H), 3.12-3.05 (m, 2H), 2.84-2. 76 (m, 1 H), 2.34-2.26 (m, 

2H), 2.15-2.05 (m, 2H), 2.02-1.87 (rn, 4H), 1.64-1.52 (m, 2H), 1.00-0.90 (rn, 2H); MS 

(El) for C29H34f 3Ns03: 554, 556 (MH+). 

10 [00747} (20V): 2-(butylamino)-N4-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl}-8-

azabicyclo[3.2.1 ]oct-3-endo-yl} benzene-1,4-dicarboxamide. Prepared according to 

the method of example 20 by using 4-(aminocarbonyl)-3-(butylamino)benzoic acid 

(synthesized according to reagent preparation 39) in step 5. 1H NMR (400 MHz, d6-

DMSO): 8.89 (d, IH), 8.25-8.20 (m, 2H), 8.05 (dd, lH), 7.94 (br s, lH), 7.68 (d, lH), 

15 7.30 (br s, lH), 6.97 (d, lH), 6.87 (dd, 1H), 6.81 (d, 1H), 4.65 (br s, 2H), 3.86 (br s, 

lH), 3.17 (q, 2H), 2.85-2.76 (m, JH), 2.28-2.20 (m, 2H), 2.13-1.92 (m, 6H), 1.63-1.53 

(m, 2H), 1.45-1.34 (m, 2H), 0.99-0.90 (m, 7H); MS (EI) for C28 H35N50 3: 490 (MH+). 

(00748} (20W): N-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2.1 ]oct-3-endo-yl}-2-rnethyl-5-{[2-methyl-1-

20 (trifluorornethyl)propyl]amino} benzene-1,4-dicarboxamide. Prepared according to 

the method of example 20 by using 4-(aminocarbonyl)-2-methyl-5-{[2-methyl-1-

(trifluoromethyl)propyl]amino }benzoic acid (synthesized according to reagent 

preparation 41) in step 5. 1H NMR (400 MHz, methanol-~): 8.84 (d, lH), 8.30 (d, 

lH), 8.11 (dd, IH), 7.53 (s, lH), 6.87 (s, lH), 6.78 (d, IH), 4.69 (br s, 2H), 4.14-4.00 

25 (m, 2H), 2.76-2.69 (m ,lH), 2.34-2.12 (rn, 9H), 2.01-1.93 (rn, 2H), 1.12-1.01 (m, 

!OH); MS (EI) for C30H36f3Ns03: 572 (MH+). 

(00749] (20X): 2-bromo-N-{ 8-[ 5-( cyclopropy1carbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl }-5-( (2,2-dimethylpropyl)amino ]benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

30 (aminocarbonyl)-2-bromo-5-[(2,2-dimethylpropyl)arnino ]benzoic acid (synthesized 

according to reagent preparation 50 in step 5. 1H NMR (400 MHz, d6-DMSO): 8.90 

(d, 1H),8.58(t, 1H),8.40(d, 1H),8.04(rn,2H), 7.85(s, IH), 7.35(s, 1H),6.79(d, 

lH), 6.63 (s, lH), 4.62 (brs, 2H), 3.89-3.84 (rn, lH), 3.17 (d, lH), 2.90 (d, lH), 2.84-
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2.77 (m, lH), 2.34-2.28 (m, 2H), 2.14-1.87 (m, 6H), 0.99-0.92 (m, 13H); MS (EI) for 

C29H36BrNs03: 582, 584 (MH\ 

[00750] (20Y): N-{ 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2.1 )oct-3-endo-yl}-5-{[2-fluoro-1-(fluoromethyl)ethyl]amino }-2-

5 rnethylbenzene-1,4-dicarboxamide. Prepared according to the method of example 20 

by using 4-(aminocarbonyl)-5-{[2-fluoro-1-(fluoromethyl}ethyl]amino }-2-

methylbenzoic acid (synthesized according to reagent preparation 42) in step 5. 1H 

NMR (400 MHz, d6-DMSO): 8.90 (d, IH), 8.37 (d, IH), 8.28 (d, IH), 8.04 (dd, IH), 

7.94 (s, lH), 7.53 (s, lH), 6.80 (d, lH), 6.73 (s, 1H),4.69-4.48 (m, 6H), 4.15-3.99 (m, 

10 lH), 3.90-3.84 (m, IH), 2.83-2.77 (m, IH), 2.30-2.19 (m, SH), 2.14-1.87 (m, 6H); MS 

(El) for C2sH33F2Ns03: 526 (MH+). 

(00751] (20Z): N4-{8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl }-2-[(trans-4-piperidin-1-ylcyclohexyl)amino ]benzene-

1,4-dicarboxamide. Prepared according to the method of example 20 by using 4-

15 (aminocarbonyl)-3-[(trans-4-(piperidin-l-ylcyclohexyl)amino ]benzoic acid 

(synthesized according to reagent preparation 47) in step 5. 1H NMR (400 MHz, 

methanol-di): 8.78 (s, lH), 8.28 (s, I H), 8.24-8.20 (d, lH), 7.69-7.65 (d, 1 H), 7.13 (s, 

IH), 7.00-6.91 (m, IH), 4.77-4.70 (br. s, 2H), 4.10-4.02 (m, IH), 3.54-3.44 (m, 4H), 

3.27-3.24 (m, lH), 3.09-3.01 (m, IH), 2.76-2.69 (m, lH), 2.37-2.26 (m, 4H), 2.26-

20 2.14 (m, 2H), 2.14-2.04 (d, 2H), 2.03-1.96 (d, 2H), 1.88-1.66 (m, 4H), 1.58-1.47 (m, 

2H), 1.44-1.32 (m, 4H), 1.17-1.10 (m, 4H), 1.09-1.03 (m, 2H); MS (EI) for 

C3sH46N603: 599 (MH+). 

[00752} (20AA): N4-{ 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2. l ]oct-3-endo-yl}-2-{[(1 S)-1,2-dimethylpropyl]amino }benzene-1,4-

25 dicarboxamide. Prepared according to the method of example 20 by using 4-

( aminocarbonyl)-3-{[ ( 1 S)-1,2-dimethylpropyl]amino} benzoic acid (synthesized 

according to reagent preparation 39) in step 5. 1H NMR (400 MHz, d6-DMSO): 8.90 

(s, lH), 8.40-8.34 (d, IH), 8.23 (s, lH), 8 .. 07-8.02 (d, lH), 7.96-7.89 (s, IH), 7.70-

7.63 (d, lH), 7.31-7.24 (br. s, lH), 6.97 (s, IH), 6.85-6.78 (m, 2H), 4.72-4.53 (br. s, 

30 2H), 3.88-3.81 (m, lH), 3.52-3.43 (m, lH), 2.85-2.77 (m, 1H), 2.31-2.19 (m, 4H), 

2.12-1.92 (m, 6H), 1.91-1.82 (m, 1H), 1.12-1.05 (d, 3H), 0.99-0.92 (m, SH), 0.91-

0.85 (d, 2H); MS (EI) for C29H31Ns03: 504 (MH). 
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(00753] (20AB): N4- { 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2.1 )oct-3-endo-yl }-2-[(l-cyclopropylethyl)amino ]benzene-1,4-

dicarboxarnide. Prepared according to the method of example 20 by using 4-

( arninocarbonyl)-3-(1-cyclopropylethylamino )benzoic acid (synthesized according to 

5 reagent preparation 39) in step 5. 1H NMR (400 MHz, methanol-c4): 8.84 (s, lH), 

8.14-8.09 (d, lH), 7.65-7.60 (d, IH), 7.08 (s, lH), 6.92-6.86 (d, lH), 6.81-6.75 (d, 

lH), 4.76-4.64 (br. s, 2H), 4.05-3.98 (m, lH), 3.28-3.20 (m, lH), 2.77-2.68 (m, lH), 

2.33-2.15 (m, 6H), 2.05-1.96 (d, 2H), 1.30-1.26 (d, 3H), 1.14-1.07 (m, 2H), 1.06-0.95 

(m, 3H), 0.55-0.45 (m, 2H), 0.37-0.22 (m, 2H); MS (EI) for C29H3sNs03: 502 (MH+). 

10 (00754] (20AC): N4-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2.1 )oct-3-endo-yl }-2-{[(1 R)-1,2-dimethylpropyl]arnino} benzene-1,4-

dicarboxarnide. Prepared according to the method of example 20 by using 4-

(arninocarbonyl)-3-{[(1 R)-1,2-dimethylpropyl]amino} benzoic acid (synthesized 

according to reagent preparation 39) in step 5. 1H NMR (400 MHz, methanol-c4): 

15 8.84 (s, lH), 8.14-8.09 (d, 1H), 7.45 (s, lH), 6.80-6.75 (d, lH), 6.68 (d, lH), 6.81-

6.75 (d, lH), 4.75-4.63 (br. s, 2H), 4.05-3.98 (m, lH), 3.47-3.40 (m, lH), 2.77-2.68 

(m, 1H), 2.34-2.21 (m, 7H), 2.20-2.11(m,2H), 2.04-1.86 {m, 3),1.17-1.12 (d, 3H), 

1.11-1.08 (m, 2H), 1.06-1.02 (m, 2H), 1.01-0.98 (d, 3H), 0.96-0.92 (d, 2H); MS (EI) 

for C30H39Ns03: 518 (MH+). 

20 (00755] (20AD): N-{ 8-( 5-( cyclopropylcarbonyl}pyridin-2-yl]-8-

azabicyclo[3 .2. l ]oct-3-endo-yl }-2-methyl-5-{[2-methyl-1-(1-

methylethyl)propyl)amino} benzene-1,4-dicarboxamide. Prepared according to the 

method of example 20 by using 4-(aminocarbonyl)-2-methyl-5-{[2-methyl- l-( 1-

methylethyl)propyl )amino} benzoic acid (synthesized according to reagent preparation 

25 42) in step 5. 1H NMR (400 MHz, methanol-d4): 8.84 (s, lH), 8.15-8.07 (d, lH), 7.45 

(s, lH), 6.82-6.73 (m, 2H), 4.75-4.63 (br. s, 2H), 4.05-3.98 (m, lH), 3.38-3.34 (m, 

3H), 3.12-3.05 (m, lH), 2.74-2.67 (m, lH), 2.35-2.11 (m, 6H), 2.04-1.86 (m, 2), 1.14-

1.00 (m, 7H), 0.99-0.85 (m, 12H); MS (EI) for C32H4sNs03: 546 (MH+). 

(00756] (20AE): N-{ 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

30 azabicyclo[3 .2.1 )oct-3-endo-yl }-5-[(dicyclopropylmethyl)amino ]-2-methylbenzene-

1,4-dicarboxamide. Prepared according to the method of example 20 by using 4-

( aminocarbonyl)-5-( dicyclopropylmethylarnino )-2-methylbenzoic acid (synthesized 

according to reagent preparation 42) in step 5. 1H NMR (400 MHz, d6-DMSO): 8.90 
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(s, lH), 8.31-8.26 (d, lH), 8.09-7.95 {m, 2H), 7.84 (s, IH), 7.48 (s, lH), 7.19 (s, lH), 

6.82-6.76 (d, lH), 6.57 {s, lH), 5.54-5.44 (m, lH), 5.13-5.03 (m, lH), 4.73-4.53 (m, 

2H), 3.89-3.81 (m, lH), 3.14-3.08 (m, 1 H), 2.85-2.77 (m, lH), 2.31-2.23 (m, 4H), 

2.19 (s, 3H), 2.13-1.98 (m, 6H), 1.96-1.88 (m, 2H), 1.40-1.31 (m, 1 H), 0.99-0.92 (m, 

5 4H), 0.66-0.59 (m, 2H), 0.35-0.28 (m, 2H); MS (EI) for C32H39N50 3: 542 (MH+). 

(00757] (20AF): 2-bromo-N-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl}-5-[(3,3,3-trifluoropropyl)amino ]benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

( aminocarbonyl)-2-brorno-5-(3 ,3 ,3-trifluoropropylamino )benzoic acid (synthesized 

10 according to reagent preparation 50) in step 5. 1H NMR (400 MHz, methanol-c:li): 

8.84 (s, lH), 8.15-8.07 (d, IH), 7.84 (s, IH), 6.82-6.75 (d, 2H), 6.73 (s, lH), 4.74-4.61 

(br. s, 2H), 4.08-4.00 (m, lH), 3.53-3.46 (m, 2H), 2.76-2.68 (m, lH), 2.61-2.47 (m, 

2H), 2.37-2.25 (m, 4H), 2.17-2.07 (m, 2H), 2.03-1.94 (d, 2H), 1.14-1.07 (m, 2H), 

1.06-0.99 (m, 2H); MS (EI) for C21H29BrNs0:1: 609 (MH+). 

15 (00758] (20AG): 2-brorno-5-(cyclobutylarnino)-N-{8-[5-

( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 ]oct-3-endo-yl} benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

( aminocarbonyl)-2-bromo-5-( cyclobutylamino )benzoic acid (synthesized according to 

reagent preparation 50) in step 5. 1H NMR (400 MHz, d6-DMSO): 8.90 (s, lH), 8.46-

20 8.43 (d, lH), 8.40-8.36 (d, lH), 8.07-8.02 (d, 2H), 7.85 (s, lH), 7.42-7.37 (br. s, lH), 

6.82-6.77 (d, lH), 6.47 (s, lH), 4.72-4.54 (hr. s, 2H), 3.95-3.83 (m, 2H), 2.84-2.76 

(rn, lH), 2.43-2.26 (rn, 4H), 2.13-2.04 (m, 2H), 2.03-1.96 (m, 2H), 1.93-1.87 (d, 2H), 

1.85-1.71 (m, 4H), 1.00-0.91 (m, 4H); MS (EI) for C2sH32BrNs03: 567 (MH+). 

(00759) (20AH): N-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

25 azabicyclo[3.2. l ]oct-3-endo-yl }-2-methyl-5-{[(1 R)-1,2,2-

trimethylpropyl]amino} benzene-1,4-dicarboxamide. Prepared according to the 

method of example 20 by using 4-(aminocarbonyl)-2-methyl-5-{[(1 R)-1,2,2-

trimethylpropyl]amino} benzoic acid (synthesized according to reagent preparation 

41) in step 5. 1H NMR (400 MHz, DMSO-d6): 8.90 (d, lH), 8.32 (s, lH), 8.30 (t, 

30 1H),8.04(dd, lH), 7.85(s, lH), 7.48(s, IH), 7.16(s, 1H),6.80(d, lH),6.61 (s, IH), 

4.63 (hrs, lH), 3.82-3.88 (m, IH), 3.35 (s, 3H), 3.22-3.28 (m, lH), 2.77-2.84 (m, 

lH), 2.28 (d, 2H), 2.19 (t, 3H), 2.00-2.10 (m, 4H), 1.90-1.95 (m, 2H), 1.05 (d, 3H), 

0.94 (s, 12H); MS (El) for C31H41Ns03: 532 (MH+). 
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[00760) (20Al): 2-bromo-N- {8-( 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2. l ]oct-3-endo-yl }-5-[(1-methylethyl)amino ]benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

5 ( aminocarbonyl)-2-bromo-5-[ ( 1-methylethyl )amino )benzoic acid (synthesized 

according to reagent preparation 50) in step 5. 1H NMR (400 MHz, DMSO-d6): 8.90 

(d, IH), 8.44 (d, lH), 8.19 (d, IH), 8.04 (dd, 2H), 7.83 (s, IH), 7.35 (s, lH), 6.79 (d, 

IH), 6.61 (s, lH), 3.85-3.88 (m, lH), 3.60-3.64 (m, 2H), 2.78-2.82 (m, lH), 2.31 (d, 

2H), 1.88-2.11(m,6H), 1.12-1.18 (m, 7H), 0.93-0.97 (m, 4H); MS (EI) for 

I 0 C27H32BrNs03: 555 (MH+). 

[00761) (20AJ): 2-bromo-N-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2. l ]oct-3-endo-yl }-5-[(1-ethylpropyl)amino ]benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

(aminocarbonyl)-2-bromo-5-[(1-ethylpropyl)amino )benzoic acid (synthesized 

15 according to reagent preparation 50) in step 5. 1H NMR (400 MHz, DMSO-d6): 8.89 

(d, lH), 8.45 (d, lH), 8.31 (d, lH), 8.04 (dd, 2H), 7.83 (s, lH), 7.33 (broads, lH), 

6.79 (d, IH), 6.60 (s, IH), 4.60 (broads, 2H), 3.85 (m, lH), 3.28 (m, lH), 2.80 (m, 

lH), 2.30 (m, 2H), 2.10 (m, 2H), 1.99 (m, 2H), 1.93 (d, 2H), 1.50 (m, 4H), 0.95 (m, 

4H), 0.89 (t, 6H); MS (EI) for C29H36Ns03Br: 584 (MH+). 

20 (00762) (20AK): 2-bromo-N-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2.1 ]oct-3-endo-yl }-5-{[(IR}-l-methylpropyl]arnino} benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

(aminocarbonyl}-2-bromo-5-{[(1R)-1-methylpropyl]amino }benzoic acid (synthesized 

according to reagent preparation 50) in step 5. 1H NMR (400 MHz, DMSO-d6): 8.90 

25 (d, IH), 8.44 (d, IH), 8.26 (d, lH), 8.04 (dd, 2H}, 7.83 (s, lH), 7.34 (broads, 1H), 

6.79 (d, lH), 6.60 (s, IH), 4.60 (broads, 2H), 3.87 (m, IH), 3.45 (m, lH), 2.81 (m, 

1 H), 2.32 (m, 2H), 2.10 (m, 2H), I .99 (m, 2H), 1.93 (d, 2H), 1.50 (rn, 2H), 1.12 (d, 

3H), 0.89 (m, 7H); MS (El) for C2sH34Ns03: 570 (MH+). 

(00763} (20AL): 2-bromo-N-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

30 azabicyclo[3.2. l ]oct-3-endo-yl }-5-{[(1 R}-1,2-dimethylpropyl]amino }benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

( aminocarbonyl)-2-bromo-5-{ [ ( 1 R)-1,2-dimethylpropyl]amino} benzoic acid 

(synthesized according to reagent preparation 50) in step 5. 1H NMR (400 MHz, 
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DMSO-d6): 8.85 (d, lH), 8.42 (m, 2H), 8.06 (d, lH), 8.02 (d, lH), 7.83 (s, 1H), 7.31 

(bs, 1H),6.78 (d, lH), 6.62 (s, 1 H), 4.62 (bs, 2H), 3.86 (m, 1 H), 3.40 (m, l H), 2.81 

(m, IH), 2.32 (m, 2H), 2.08 (m, 2H), 1.98 (m, 2H), 1.90 (m, 2H), 1.83 (m, 1 H), l.06 

(d, 3H), 0.94 (m, 7H), 0.87 (m, 3H); MS (El) for C29H36BrNs03: 584 (MH+). 

5 (00764} (20AM): N-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2.1 ]oct-3-endo-yl }-5-[(1-ethylpropyl)amino ]-2-methylbenzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

aminocarbonyl-2-m ethy 1-5-[ ( 1-eth yl propyl)amino ]benzoic acid (synthesized 

according to reagent preparation 42) in step 5. 1H NMR (400 MHz, DMSO-d6): 8.89 

10 (d, lH), 8.31 (d, lH), 8.07-8.02 (m, 2H), 7.85 (br s, lH), 7.48 (s, lH), 7.17 (br s, lH), 

6.79 (d, lH), 6.57 (s, IH), 4.62 (br s, 2H), 3.88-3.82 (m, lH), 3.27-3.18 (m, lH), 2.84-

2.76 (m, lH), 2.32-2.23 (m, 2H), 2.18 (s, 3H), 2.13-1.88 (m, 6H), 1.62-1.41(m,4H), 

0.99-0.92 (m, 4H), 0.88 {t, 6H); MS (EI) for C30H39Ns03: 518 (MH+). 

(00765} (20AN): N4-{ 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

15 azabicyclo[3.2. l ]oct-3-endo-yl }-2-[(2,2,3,3,3-pentafluoropropyl)amino ]benzene-1,4-

dicarboxamide. Prepared as the hydrochloride salt according to the method of 

example 20 by using 4-( aminocarbonyl)-3-(2,2,3 ,3 ,3-pentafluoropropylamino )benzoic 

acid (synthesized according to reagent preparation 39) in step 5. 1H NMR (400 MHz, 

methanol-c:li): 8.65 (br s, lH), 8.41-8.34 (m, 2H), 7.72 (d, IH), 7.28 (br s., IH), 7.25 

20 (br s, lH), 7.10 (dd, 1H), 4.78 (br s, 2H), 4.19-4.08 (m, 3H), 2.78-2.70 (m, lH), 2.44-

2.16 (m, 8H), 1.20-1.08 (m, 4H); MS (EI) for C21H2sF sNs03: 566 (MH+). 

[00766} (20AO): N- { 8-( 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl }-5-[(l-ethylpropyl)amino )-2-fluorobenzene-l ,4-

dicarboxamide. Prepared according to the method of example 20 by using using 4-

25 aminocarbonyl-2-fluoro-5-[ ( 1-ethylpropyl)amino ]benzoic acid (synthesized according 

to reagent preparation 45) in step 5. 1H NMR (400 MHz, DMSO-d6): 8.89 (d, lH), 

8.37 (d, lH), 8.07-8.01 (m, 2H), 7.98 (br s, 1 H), 7.56 (d, lH), 7.40 (br s, lH), 6.80 (d, 

IH), 6.72 (d, lH), 4.63 (br s, 2H), 3.93-3.86 (m, lH), 3.29-3.20 (m, IH), 2.84-2.76 

(m, lH), 2.30-2.21 (m, 2H), 2.12-1.86 (m, 6H), l.61-l.37 (m, 4H), 0.99-0.91(m,4H), 

30 0.87 (t, 6H); MS (EI) for C29H36FNs03: 522 (MH+). 

[00767} (20AP): 5-amino-N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo(3.2. l )oct-3-endo-yl}-2-methylbenzene-1,4-dicarboxamide. Prepared 

according to the method of example 20 by using 5-amino-4-(aminocarbonyl)-2-
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methylbenzoic acid (synthesized according to reagent preparation 43) in step 5. 1H 

NMR (400 MHz, DMSO-d6): 8.87 (d, lH), 8.28 (d, IH), 8.07 (dd, lH), 7.79 (br s, 

1 H), 7.43 (s, 1 H), 7.16 (br s, 1 H), 6.85 (d, 1 H), 6.67 (s, 1 H), 4.65 (br s, 2H), 3.88-3 .81 

(m, lH), 2.85-2.77 (m, lH), 2.29-2.22 (m, 2H), 2.17 (s, 3H), 2.14-1.86 (m, 6H), 0.99-

5 0.93 (m, 4H); MS (EI) for C25H29Ns03: 448 (MH+). 

(00768) (20AQ): N-{ 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl}-2-methyl-5-{[(l S)-1-methylpropyl]amino} benzene-

1,4-dicarboxamide. Prepared according to the method of example 20 by using 4-

(aminocarbonyl)-2-methyl-3-{[( l S)-1-methylpropyl]amino }benzoic acid (synthesized 

10 according to reagent preparation 41) in step 5. 1H NMR (400 MHz, methanol-c4): 

8.85 (d, lH), 8.12 (dd, lH), 7.45 (s, lH), 6.78 (d, lH), 6.69 (s, lH), 4.69 (br s, 2H), 

4.02 (t, I H), 3.51-3.43 (m, lH), 2.76-2.70 (m, 1 H), 2.33-2.25 (m, 7H), 2.19-2.14 (m, 

2H), 2.01-1.95 (m, 3H), 1.69-1.62 (m, lH), 1.59-1.52 (rn, lH), 1.22 (d, 3H), 1.13-1.09 

(m, 2H), 1.06-1.02 (m, 2H), 0.98 (t, 3H); MS (EI) for C29H37Ns03: 504 (MH+). 

15 (00769) (20AR): N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2.1 ]oct-3-endo-yl }-5-[(1-cyclopropylethyl)amino ]-2-methylbenzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

(aminocarbonyl)-5-( 1-cyclopropylethylamino )-2-rnethylbenzoic acid (synthesized 

according to reagent preparation 41) in step 5. 1H NMR (400 MHz, methanol-d4): 

20 8.85(d, IH),8.12(dd, IH), 7.45(s, 1H),6.79(d, 1H),6.69(s, 1H),4.69(brs,2H), 

4.02 (t, IH), 3.20-3.13 (m, lH), 2.77-2.70 (m, IH), 2.33-2.13 (rn, 9H), 2.01-1.95 (m, 

3H), 1.27 (d, 3H), 1.12-0.95 (m, SH), 0.52-0.47 (m, 2H), 0.33-0.24 (m, 2H); MS (EI) 

for C30H31Ns03: 515 (MH+). 

[00770} (20AS): 2-bromo-5-( cyclopentylamino )-N-{ 8-[ 5-

25 ( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 ]oct-3-endo-yl} benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

(aminocarbonyl}-2-bromo-5-( cyclopentylamino )benzoic acid (synthesized according 

to reagent preparation 50) in step 5. 1H NMR (DMSO-d6): 8.89 (s, lH), 8.44 (d, 1 H), 

8.33 (d, lH), 8.06-8.05 (m, 2H), 7.83 (s, lH), 7.34 (s, IH), 6.79 (s, IH), 6.63 (s, lH), 

30 4.63 (s, 2H), 3.88 (s, lH), 3.88-3.77 (rn, IH), 2.95-2.93 (m, IH), 2.41(d,2H), 2.21-

1.98 (m, 8H), 1.66-1.59 (m, 4H), 1.46-1.41(m,2H), 0.95-0.93 (rn, 4H); MS (EI) for 

C29H34BrNs03: 581 (MH+). 
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l00771] (20A T): N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo(3 .2.1 ]oct-3-endo-yl }-2-methyl-5-(propylamino )benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

( aminocarbonyl)-2-methyl-5-(propylamino )benzoic acid (synthesized according to 

5 reagent preparation 41) in step 5. 1H NMR (DMSO-d6): 8.89 (s, lH), 8.30 (d, 1H), 

8.07 (t, 2H), 7.87 (s, 1 H), 7.49 (s, 1 H), 7.21 (s, l H), 6.82 (d, I H), 6.58 (s, 1 H), 4.64 

(s, 2H), 3.86-3.85 (m, 1 H), 3.09 (t, 2H), 2.83-2.82 (m, I H), 2.20-2.18 (m, 2H), 2.16 

(s, 3H), 2.09-1.94 (m, 6H), 1.62-1.57 (m, 2H), 0.98-0.91 (m, 7H); MS (El) for 

C2sH3sNs03: 490(MH+). 

l 0 [00772] (20AU): N-{8-(5-(cyclopropylcarbonyl)pyridin-2-yl}-8-

azabicyclo[3.2.1 ]oct-3-endo-yl}-5-[(1-ethylpropyl)amino ]-2-

(trifluoromethyl)benzene-1,4-dicarboxarnide. Prepared according to the method of 

example 20 by using 4-(aminocarbonyl)-5-[{l-ethylpropyl)amino]-2-(trifluoro­

methyl)benzoic acid (synthesized according to reagent preparation 51) in step 5. 1H 

15 NMR (400 MHz, d6-DMSO): 8.90 (d, IH), 8.82 (d, lH), 8.50 (d, lH), 8.20 (br s, lH), 

8.04 (dd, lH), 7.96 (d, 1 H), 7.40 (br s, lH), 6.79 (d, lH), 6.64 (s, lH), 4.63 (br s, 2H), 

3.89-3.81 (m, lH), 3.45-3.33 (m, lH), 2.84-2.76 (m, IH), 2.30-2.20 (m, 2H), 2.14-

1.92 (m, 4H), 1.88 (d, 2H), 1.66-1.43 (m, 4H), 0.99-0.92 (m, 4H), 0.89 (t, 6H); MS 

(EI) for C30H36f 3Ns03: 572 (MH+). 

20 [00773] (20A Y): N-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl }-2-methyl-5-[ (3,3,3-trifluoropropyl)amino ]benzene-

1,4-dicarboxamide. Prepared according to the method of example 20 by using 4-

(aminocarbonyl)-2-methyl-5-(3,3,3-trifluoropropylamino )benzoic acid (synthesized 

according to reagent preparation 41) in step 5. 1H NMR (400 MHz, d6-DMSO): 8.90 

25 (d, lH), 8.32 (d, lH), 8.16 (t, lH), 8.04 (dd, lH), 7.89 (br s, lH), 7.52 (s, lH), 7.26 

(br s, lH), 6.80 (d, lH), 6.60 (s, lH), 4.62 (br s, 2H), 3.91-3.83 (m, lH), 3.43 (q, 2H), 

2.85-2.76 (m, IH), 2.69-2.53 (m, 2H), 2.32-2.23 (m, 2H), 2.21 (s, 3H), 2.15-1.96 (m, 

4H), 1.91 (d, 2H), 1.00-0.91 (m, 4H); MS (EI) for C2sH32F3N503: 544 (MH+). 

[00774] (20AW): N-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

30 azabicyclo[3.2.1 ]oct-3-endo-yl }-5-{[(1 R)-1-rnethylpropyl]amino }-2-

(trifluoromethyl)benzene-1,4-dicarboxamide. Prepared according to the method of 

example 20 by using 4-(aminocarbonyl)-5-{[(1 R)-1-methylpropyl]amino }-2-

(trifluoromethyl)benzoic acid (synthesized according to reagent preparation 52) in 
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step 5. 1H NMR (400 MHz, d6-DMSO): 8.90 (d, lH), 8.78 (d, lH), 8.49 (d, IH), 

8.19 (br s, lH), 8.04 (dd, IH), 7.96 (s, lH), 7.41 (br s, lH), 6.80 (d, IH), 6.65 (s, lH), 

4.63 (br s, 2H), 3.89-3.82 (m, lH), 3.58-3.49 (m, lH), 2.85-2.76 (m, IH), 2.28-2.20 

(m, 2H), 2.14-2.03 (m, 2H), 2.03-1.95 (m, 2H), 1.88 (d, 2H), 1.63-1.47 (m, 2H), 1.17 

5 (d, 3H), 0.99-0.88 (m, 7H); MS (EI) for C29H34F3N503: 558 (MH+). 

[00775] (20AX): N-{ 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2.1 )oct-3-endo-yl }-5-[ (1-ethyl-2-methylpropyl)arnino ]-2-

methylbenzene-1,4-dicarboxamide. Prepared according to the method of example 20 

by using 4-(arninocarbonyl)-5-[(1-ethyl-2-methylpropyl)amino]-2-methylbenzoic acid 

10 (synthesized according to reagent preparation 42) in step 5. 1H NMR ( 400 MHz, 

CDC13 w/ 20% methanol-d4): 8.87 (d, lH), 8.09 (dd, lH), 7.34 (s, lH), 7.21 (m, IH) 

6.66 (d, lH), 6.62 (d, 1H),4.67 (br s, 2H), 4.15 (m, lH), 3.16 (m, 1 H), 2.61 (m, lH), 

2.40-2.10 (br m, 8H), 1.92 (br d, 2H), 1.63 (m, lH), 1.45 (m, lH), 1.21 (m, 2H), 1.06 

(m, 2H), 0.95 (m, 9H); MS (EI) for C31H41Ns03: 554 (M+Na). 

15 [00776] (20AY): N-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2.1 )oct-3-endo-yl }-5-[ (1-cyclopropylpropyl)arnino ]-2-methylbenzene-

1,4-dicarboxamide. Prepared according to the method of example 20 by using 4-

( amino carbonyl )-5-[ ( 1-cyclopropyl propyl)amino ]-2-meth ylbenzoi c acid (synthesized 

according to reagent preparation 42) in step 5. 1H NMR (400 MHz, d6-DMSO): 8 .. 89 

20 (d, lH), 8.28 (d, lH), 8.04 (m, 2H), 7.83 (br s, lH), 7.47 (s, lH), 7.30 (br s, lH), 6.80 

d, l H), 6.56 (s, I H), 4.63 (br s, 2H), 3.88 (s, 1 H), 2.94 (m, 1 H), 2.81 (m, l H), 22.228 

(d, 2), 2. I 3-1.97 (br m, 4H), 1.92 (br d, 2H), 1.60 (m, 2H), 0.98-0.85 (br m, SH), 0.44-

.35 (br m, 2H), 0.20 (m, 2H); MS (EI) for C3 1H39N50 3: 530 (MH+). 

I 00777] (20AZ): N- { 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

25 azabicyclo[3 .2.1 ]oct-3-endo-yl }-2-methyl-5-[ (3S)-tetrahydrofuran-3-

ylamino ]benzene-1,4-dicarboxamide. Prepared as the hydrochloride salt according to 

the method of example 20 by using 4-(aminocarbonyl)-2-methyl-5-[(3S)­

tetrahydrofuran-3-ylamino ]benzoic acid (synthesized according to reagent preparation 

41) in step 5. 1H NMR of Free Base (400 MHz, d6-DMSO): 8.89 (d, lH), 8.30 (d, 

30 IH), 8.15 (d, IH), 8.04 (dd, IH), 7.90 (br s, IH), 7.51 (s, lH), 7.25 (br s, lH), 6.80 (d, 

lH), 6.57 (s, lH), 4.63 (br s, 2H), 4.09-4.02 (m, lH), 3.89-3.71 (m, 4H), 3.58 (dd, 

lH), 2.84-2.77 (m, lH), 2.30-2.15 (m, 6H), 2.12-1.98 (m, 4H), 1.96-1.88 (m, 2H), 

1.83-1.74 (m, lH),0.99-0.91 (m, 4H); MS (EI) for C29H3sNs04: 518 (MH+). 
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[00778] (20BA): N4- {8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2. l ]oct-3-endo-yl }-2-(propylarnino )benzene-1,4-dicarboxamide. 

Prepared as the hydrochloride salt according to the method of example 20 by using 4-

5 (aminocarbonyl)-3-(propylamino)benzoic acid (synthesized according to reagent 

preparation 39) in step 5. 1H NMR (400 MHz, d6-DMSO): 8.83 (d, lH), 8.24 (d, lH), 

8.12 (dd, IH), 7.94 (br s, lH), 7.68 (d, lH), 7.31 (br s, lH), 6.98 (d, lH), 6.95 (br s, 

2H), 6.88 (dd, lH), 4.71 (br s, 2H), 3.90-3.84 (m, lH), 3.13 (s, lH), 2.88-2.80 (rn, 

2H), 2.30-2.23 (m, 2H), 2.12-1.99 (rn, 6H), 1.66-1.56 (m, 2H), 1.00-0.93 (m, 2H); MS 

10 (EI) for C21H33Ns03: 476 (MH+). 

[00779] (20BB): 5-arnino-N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo(3 .2.1 ]oct-3-endo-yl }-2-methylbenzene-1,4-dicarboxamide. Prepared 

according to the method of example 20 by using 5-amino-4-(aminocarbonyl)-2-

methylbenzoic acid (synthesized according to reagent preparation 48) in step 5. 1H 

15 NMR (400 MHz, d6-DMSO): 8.89 (d, lH), 8.32 (d, lH), 8.04 (dd, lH), 7.75 (br s, 

lH), 7.40 (s, lH), 7.11 (br s, lH), 7.79 (d, lH), 6.64 (s, lH), 6.52 (s, 2H), 4.63 (br s, 

2H), 3.87-3.80 (m, lH), 2.84-2.76 (m, 1 H), 2.16 (s, 3H), 2.12-1.97 (m, 4H), 1.93-1.85 

(m, 2H), 0.98-0.89 (m, 4H); MS (EI) for C24H29N50 3: 448 (MH+). 

[00780] (20BC): N-{ 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

20 azabicyclo[3.2. l ]oct-3-endo-yl}-2-methyl-5-[( 1-methylethyl)amino ]benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

(aminocarbonyl)-5-( (1-methylethyl)arnino ]-2-methylbenzoic acid (synthesized 

according to reagent preparation 42) in step 5. 1H NMR (400 MHz, d6-DMSO): 8.90 

(d, l H), 8.29 (d, I H), 8.04 (dd, 1 H), 7.92 (d, l H), 7.84 (br s, l H), 7.48 (s, l H), 7 .18 

25 (br s, lH), 6.80 (d, JH), 6.59 (s, 1H), 4.63 (br s, 2H), 3.89-3.82 (m, IH), 3.64-3.56 (m, 

lH), 2.84-2.76 (m, IH), 2.30-2.23 (m, 2H), 2.19 (s, 3H), 2.12-1.98 (m, 4H), 1.98-1.89 

(m, 2H), 1.18 (s, lH), 1.17 (s, lH), 1.00-0.91 (m, 4H); MS (EI) for C2sH3sNs03: 490 

(MH+). 

[00781] (20BD ): 5-( cyclopentylarnino )-N- { 8-( 5-( cyclopropylcarbonyl)pyridin-2-

30 yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}-2-methylbenzene-1,4-dicarboxamide. Prepared 

according to the method of example 20 by using 4-(aminocarbonyl)-5-

(cyclopentylamino)-2-methylbenzoic acid (synthesized according to reagent 

preparation 42) in step 5. 1H NMR (400 MHz, d6-DMSO): 8.89 (d, lH), 8.29 (d, IH), 
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8.05-8 .02 (m, 2H), 7 .85 (br s, l H), 7.48 (s, l H), 7 .18 (br s, l H), 6. 79 ( d, l H), 6.62 (s, 

lH), 4.63 (br s, 2H), 3.88-3.83 (m, lH), 3.78-3.71 (m, lH), 2.84-2.24 (m, lH), 2.32-

2.24 (m, 2H), 2.19 (s, 3H), 2.11-1.90 (m, 8H), l. 73-1.53 (m, 4H), 1.50-1.41 (m, 2H), 

0.99-0.92 (m, 4H); MS (El) for C30H37N503: 516 (MH+). 

5 100782) (20BE): N-{ 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl }-5-[ (2,2-dimethylpropyl)amino ]-2-methylbenzene-

1,4-dicarboxamide. Prepared according to the method of example 20 by using 4-

( aminocarbonyl)-5-[ (2,2-dimethylpropyl)amino ]-2-methylbenzoic acid (synthesized 

according to reagent preparation 42) in step 5. 1H NMR (400 MHz, d6-DMSO): 8.89 

10 (d, lH), 8.29 (t, lH), 8.24 (d, lH), 8.04 (dd, lH), 7.87 (br s, lH), 7.49 (s, 1H), 7.18 

(br s, IH), 6.79 (d, lH), 6.59 (s, lH), 4.63 (br s, 2H), 3.88-3.82 (m, lH), 2.89 (d, 2H), 

2.84-2.77 (m, lH), 2.29-2.22 (m, 2H), 2.18 (s, 3H), 2.14-1.97 (m, 4H), 1.95-1.88 (m, 

2H), 1.98-0.90 (m, 13H); MS (El) for C30H39N503: 518 (MH+). 

( 00783) (20BF): N-{8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl)-8-

15 azabicyclo[3 .2.1 ]oct-3-endo-yl }-5-[( cyclopropylmethyl)amino ]-2-methylbenzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

( aminocarbonyl)-5-( cyclopropylmethylamino )-2-methylbenzoic acid (synthesized 

according to reagent preparation 42) in step 5. 1H NMR (400 MHz, d6-DMSO): 8.89 

(d, 1H), 8.24 (d, lH), 8.05-8.03 (m, 2H), 7.85 (br s, 1H), 7.48 (s, lH), 7.19 (br s, lH), 

20 6.78 (d, lH), 6.57 (s, lH), 4.63 (br s, 2H), 3.88-3.82 (rn, lH), 2.89 (t, 2H), 2.84-2.74 

(rn, I H), 2.28-2.21 (m, 2H), 2.19 (s, 3H), 2.13-1.98 (m, 4H), 1.95-1.87 (m, 2H), 1.15-

1.06 (m, 1 H), 0.98-0.90 (rn, 4H); 0.52-0.46 (m, 4H), 0.24-0.19 (rn, 2H); MS (EI) for 

C29H3sNs03: 502 (MH+). 

[00784) (20BG): N-{8-( 5-( cyclopropylcarbonyl)pyridin-2-yl)-8-

25 azabicyclo[3 .2.1 ]oct-3-endo-yl }-5-[(2,2-difluoro-1-methylethyl)amino ]-2-

methylbenzene-1,4-dicarboxamide. Prepared according to the method of example 20 

by using 4-(aminocarbonyl)-5-[(2,2-difluoro-l-methylethyl)amino]-2-methylbenzoic 

acid (synthesized according to reagent preparation 42) in step 5. 1H-NMR (400 MHz, 

DMSO-d6): 8.90 (s, 1H), 8.24 (m, 2H), 8.06 (rn, 1H), 7.94 (s, lH), 7.52 (s, lH), 7.30 

30 (s, lH), 6.81 (d, 1H), 6.73 (s, 1H), 6.11(t,1H), 4.63 (bs, 2H), 4.01 (m, lH), 3.86 (s, 

lH), 2.79 (m, lH), 2.25 (rn, lH), 2.20 (s, 3H), 2.08 (rn, 2H), 2.00 (m, 2H), 1.92 (m, 

2H), 1.21 (m, 3H), 0.96 (m, SH); MS (EI) for C2sH33F2N50 3: 526.3 (MH+). 
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(00785) (20BH): 2-bromo-N-{8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl }-5-[( 1, 1-dimethylethyl)amino ]benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

(aminocarbonyl)-2-bromo-5-[( 1, 1-dimethylethyl)amino ]benzoic acid (synthesized 

5 according to reagent preparation 50) in step 5. 1H-NMR (400 MHz, DMSO-d6): 8.90 

(d, 1H), 8.52 (d, lH), 8.48 (s, lH), 8.03-8.06 (m, 2H), 7.82 (s, lH), 7.36 (s, lH), 6.78-

6.80 (m, 2H), 4.63 (broads, 2H), 3.82-3.85 (m, lH), 3.34 (s, 3H), 2.77-2.83 (m, lH), 

2.31 (d, 2H), 1.92-2.09 (m, 6H), 1.35 (s, 9H), 0.94-0.97 (m, 3H). MS (EI) for 

C2sH348rNs03: 569 (MH+). 

10 (00786] (20BI): 5-amino-2-bromo-N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo(3 .2 .1 )oct-3-endo-yl} benzene- I , 4-di carboxamide. Prepared according to 

the method of example 20 by using 5-amino-4-(aminocarbonyl)-2-bromobenzoic acid 

(synthesized according to reagent preparation 50) in step 5. 1H NMR (400 MHz, 

DMSO-d6): 8.85 (d, lH), 8.42 (d, 1H), 8.04 (dd, 1H), 7.79 (s, lH), 7.26 (bs, lH), 6.85 

15 (bs, 2H), 6.79 (d, 1 H), 6.69 (s, 1 H), 4.62 (bs, 2H), 3 .86 (m, 1 H), 2.82 (m, l H) 2.30 

(m, 2H), 2.10 (m, 2H), 2.00 (m 2H), 1.88 (m, 2H), 0.96 (m, 4H). MS (EI) for 

C24H26BrNs03: 514 (MH+). 

[00787] (20BJ): 2-bromo-N-{ 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo(3 .2.1 ]oct-3-endo-yl}-5-{[(1 S)-1,2-dirnethylpropyl]amino }benzene-1,4-

20 dicarboxamide. Prepared according to the method of example 20 by using 4-

( arninocarbonyl)-2-bromo-5-{ [ ( l S)-1,2-dirnethylpropyl]arnino} benzoic acid 

(synthesized according to reagent preparation 50) in step 5. 1H NMR (400 MHz, 

DMSO-d6): 8.85 (d, IH), 8.42 (m, 2H), 8.02 (2d, 2H), 7.81 (s, lH), 7.30 (bs, lH), 

6.78 (d, lH), 6.61 (s, IH), 4.60 (bs, 2H), 3.87 (m, IH), 3.40 (m, IH), 2.80 (m, IH), 

25 2.31 (m, 2H), 2.08 (m, 2H), 1.98 (m, 2H), 1.90 (m, 2H), 1.82 (m, lH), 1.06 (d, 3H), 

0.94 (m, 7H), 0.87 (d, 3H). MS (EI) for C29H 36BrNs03: 584 (MH+). 

(00788) (20BK): 2-bromo-N-{8-(5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo(3.2. l )oct-3-endo-yl}-5-[(cyclopropylmethyl)amino]benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

30 (aminocarbonyl)-2-bromo-5-[ ( cyclopropylmethyl)arnino )benzoic acid (synthesized 

according to reagent preparation 50) in step 5. 1H-NMR (400 MHz, DMSO-d6): 

8.95-8.88 (s,lH), 8.45-8.38 (d,lH), 8.35-8.28 (m, lH), 8.12-8.00 (d, IH), 7.88-7.81 (s, 

lH), 7.40-7.31 (s, lH), 6.83-6.77 (d, IH), 6.63-6.58 (s, lH), 4.77-4.53 (hr. s, 2H), 
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3.93-3.83 (m, IH), 3.05-2.95 (m, 2H), 2.85-2.76 (m, lH), 2.38-2.26 (d, 2H), 2.20-1.84 

(m, 6H), 1.18-1.04 (m, lH), 1.03-0.91(m,4H), 0.57-0.46 (m, 2H), 0.29-0.19 (m, 2H). 

MS (EI) for C2sH32BrNs03: 567 (MH). 

[00789] (20BL): N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

5 azabicyclo[3.2. l ]oct-3-endo-yl }-5-[( 1, 1-dimethylethyl)amino ]-2-methylbenzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

( aminocarbonyl)-5-[(l, 1-dimethylethyl)amino ]-2-methylbenzoic acid (synthesized 

according to reagent preparation 41) in step 5. 1H-NMR (400 MHz, DMSO-d6): 

8.88-8.83 (s,lH), 8.17-8.08 (d,lH), 7.47-7.44(s, lH), 6.98-6.95 (s, lH), 6.83-6.76 (d, 

10 IH), 4.66-4.59 (m, 2H), 4.07-4.00 (m, lH), 2.77-2.70 (m, lH), 2.34-2.24 (m, SH), 

2.22-2.09 (m, 2H), 2.07-1.86 (m, 4H), 2.85-2.76 (m, 4H), 1.43-1.37 (s, 9H), 1.30-1.00 

(m, 4H). MS (EI) for C29H31Ns03: 504 (MH+). 

[00790] (20BM): N-{8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2. l ]oct-3-endo-yl}-2-methyl-5-(2-methylpropyl)benzene-1,4-

15 dicarboxamide. Prepared according to the method of example 20 by using 4-

( aminocarbonyl)-2-methyl-5-(2-methylpropyl)benzoic acid (synthesized according to 

reagent preparation 41) in step 5. 1H-NMR (400 MHz, DMSO-d6): 8.89 (s,lH), 8.26-

8.25 (d,lH), 8.06-8.03 (m, IH), 7.73 (s, 1H), 7.38 (s, lH), 7.21 (s, IH), 7.08 (s, lH), 

6.80 (d, lH), 4.62 (br. s, 2H), 3.87-3.82 (m, lH), 3.32-3.33 (m, 3H), 2.85-2.77 (m, 

20 1H), 2.63-2.62 (d, 2H), 2.31 (s, 3H), 2.23-2.21 (m, 2H), 2.15-1.89 (m, 7H), 0.97-0.94 

(m, 4H), 0.86-0.82 (d, 2H). MS (EI) for C29H36N403: 489 (MH+). 

[00791] (20BN): 2-chloro-N-{8-(5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2. l ]oct-3-endo-yl }-3-((1-cyclopropylethyl)amino ]benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

25 (aminocarbonyl)-2-chloro-3-((1-cyclopropylethyl)amino ]benzoic acid (synthesized 

according to reagent preparation 46) in step 5. 1H-NMR (400 MHz, DMSO-d6): 

8.87(d, lH), 8.44 (d, lH), 8.04-8.0l(m, 2H), 7.58(s, lH), 7.45(d, lH), 6.82(d, 1H), 

6.78(d, lH), 6.40(d, lH), 4.59(s, 2H), 3.84(s, lH), 2.75-2.70(m, lH), 2.42(d, 2H), 

2.0l-l.91(m, 4), 1.80(d, 2H), 1.06 (d, 3H), 0.93-0.9l(m, 4H), 0.79-0.74(m, 2H), 0.28-

30 0.25 (m, 2H), 0.03-0.02 (m, 2H); MS(El) for C29H34CJNs03: 537(MH+). 

[007921 (2080): N-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl }-2-methyl-5-(methyloxy)benzene-1,4-dicarboxamide. 

Prepared according to the method of example 20 by using 4-(aminocarbonyl)-2-
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methyl-5-(methyloxy)benzoic acid (synthesized according to reagent preparation 41) 

in step 5. 1H-NMR (400 MHz, DMSO-d6): 8.62 (s, lH), 8.32 (s, lH), 8.03-8.02 (d, 

lH), 7.64 (s, lH), 7.62 (s, IH), 7.59 (s, lH), 6.98 (s, lH), 7.80-6.76 (d, IH), 4.63 (b, 

2H), 4.04(s, 2H), 3.88 (b, 4H), 3.80-2.75 (m, lH), 2.26 (s, 3H), 2.24-2.20(q, 1H), 

5 2.15-1.95 (m, 3H), 2.26 (s, 3H), 1.89 (s, lH), 1.86 (s, lH), 0.96-0.89 (m, 4H); MS 

(EI) for C26H30N404: 463 (MH+). 

(00793] (20BP): 5-bromo-3-chloro-N4- { 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-

8-azabicyclo[3 .2.1 )oct-3-endo-yl }-2-{[( I R)-1-methylpropyl)amino} benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

10 (aminocarbonyl)-6-bromo-2-chloro-3-{[(1 R)-1-methylpropyl]amino} benzoic acid 

(synthesized according to the method of reagent preparation 50) in step 5. 1 H-NMR 

(400 MHz, CD30D): 8.96(s, lH), 8.64(s, lH), 8.40(dd, lH), 7.69(s, lH), 7.3l(d, lH), 

4.77(s, 2H), 4.16(t, lH), 3.57-3.37(m, lH), 2.74-2.67(m, lH), 2.54-2.34(m, 3H), 2.19-

2.09(m, 6H), l.66-l.57(m, lH), l.54-1.44(m,1H), l.32-l.21(m, lH), 1.26-1.1 l(m, 

15 6H), 1.00 (t, 2H); MS(EI) for C2sH33BrCIN50 3: 603 (MH+). 

[00794] (20BQ): N-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2. l ]oct-3-endo-yl}-2-(methyloxy)-5-{[(l R)-1-

methylpropyl]amino} benzene-1,4-dicarboxamide. Prepared according to the method 

of example 20 by using 4-(aminocarbonyl)-2-(methyloxy)-5-{[( 1 R)-1-

20 methylpropyl]amino}benzoic acid (synthesized according to the method of reagent 

preparation 50) in step 5. 1H-NMR (400 MHz, DMSO-d6): 8.92-8.89 (s,lH), 8.68-

8.63 (d,lH), 8.08-8.02 (m, 2H), 7.67-7.62 (d, lH), 7.38-7.33 (s, 2H), 7.13-7.10 (s, 

lH), 6.82-6.77 (d, lH), 4.77-4.55 (br. s, 2H), 4.08-4.01 (m, lH), 3.91-3.88 (s, 3H), 

3.42-3.32 (m, lH), 2.84-2.77 (m, lH), 2.22-2.06 {m, 6H), 1.87-1.78 (d, 2H), 1.55-1.42 

25 (m, 2H), 1.13-1.09 (d, 3H), 0.98-0.93 (m, 4H), 0.91-0.86 (m, 3H). MS (El) for 

C29H31Ns04: 520 (MH+). 

(00795} (20BR): 3-chloro-N4-{ 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo(3 .2.1 ]oct-3-endo-yl }-5-methyl-2-{[(1 R)-1-rnethylpropyl]amino }benzene-

1,4-dicarboxamide. Prepared according to the method of example 20 by using 4-

30 (aminocarbonyl)-2-chloro-6-methyl-3-{[(1 R)-1-methylpropyl]arnino }benzoic acid 

(synthesized according to reagent preparation 41) in step 5. 1H-NMR (400 MHz, 

CD30D): 8.49(d, lH), 8.62(d, IH), 8.42(dd, IH), 7.58(s, lH), 7.32(dd, lH), 4.78(s, 

2H), 4.22(t, lH), 3.62(q, IH), 2.71-2.60(m, lH), 2.50-2.37(m, 4H), 2.27(s, 3H), 2.25-
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2.08(m, 6H), l.75-l.61(m, 2H), l.57-1.47(m, IH), l.22-l.08(m, 6H), 1.00-0.9 (m, 

2H); MS(EI) for C29H36CINs3: 539 (MH+). 

[00796] (20BS): N-{8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2. l )oct-3-endo-yl }thiophene-2,5-dicarboxarnide. Prepared according to 

5 the method of example 20 by using 5-(aminocarbonyl)thiophene-2-carboxylic acid in 

step 5. 1H-NMR (400 MHz, CD30D): 8.83(s, lH), 8.31(d, lH), 8.22-8.12(m, 2H), 

7.73-7.69(m, 2H), 7.6l(s, lH), 6.99 (d, lH), 4.72(s, 2H), 3.88(s, lH), 2.82-2.78(m, 

1 H), 2.3 l-1.97(m, SH), l.00-0.95(m, 4H); MS(EI) for C22H24N40 3S: 425 (MH+). 

[ 00797) (20BT): N-{ 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

10 azabicyclo[3.2. l ]oct-3-endo-yl }-2-( ethylarnino)-5-{[(1 R)-1-

methylpropyl]amino }benzene-1,4-dicarboxamide. Prepared according to the method 

of example 20 by using 4-(aminocarbonyl)-2-(ethylamino)-S-{[(lR)-1-

methylpropyl)amino }benzoic acid (synthesized according to reagent preparation SO) 

in step S. 1H-NMR (400 MHz, DMSO-d6): 8.92-8.89 (s,1H), 8.45-8.41(s,lH),8.08-

15 8.02 (d, 2H), 7.95-7.90 (s, lH), 7.26-7.15 (m, 2H), 6.91-6.90 (s, lH), 6.82-6.77 (d, 

lH), 6.76-6.7S (s, IH), 6.70-6.66 (s, lH), S.98-S.92 (m, lH), 4.72-4.57 (m, 2H), 3.92-

3.84 (m, lH), 3.09-3.01(m,2H), 2.85-2.77 (m, lH), 2.30-2.24 (m, lH), 2.09-1.99 (m, 

2H), 1.97-1.90 (m, 2H), 1.77-1.71(m,2H), 1.63-1.53 (m, 2H), 1.48-1.39 (m, 2H), 

1.18-1.11 (m, 6H), 0.98-0.87 (m, SH). MS (EI) for C3oH4oN60 3: 533 (MH+). 

20 [00798) (20BU): N-{ 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl }-2-methyl-5-[( 1-methylpropyl)oxy]benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

(aminocarbonyl)-2-methyl-5-[(1-methylpropyl)oxy ]benzoic acid (synthesized 

according to reagent preparation 41) in step S. 1H-NMR (400 MHz, DMSO-d6): 

25 8.89-8.87 (s,lH), 8.36-8.33 (s,lH), 8.04-8.00 (d, lH), 7.69-7.67 (s, lH), 7.66-7.54 (d, 

2H), 6.98-6.96 (s, IH}, 6.80-6.76 (d, lH), 4.69-4.49 (m, 3H), 3.91-3.84 (m, lH), 2.81-

2.74 (m, IH), 2.28-2.20 (m, SH), 2.13-1.95 (m, 4H), 1.92-1.85 (d, 2H), 1.79-1.60 (m, 

4H), 1.32-1.27 (d, 3H), 0.96-0.88 (m, SH). MS (EI) for C29H36N404: 505 (MHl. 

(00799) (20BV): N-{8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

30 azabicyclo[3.2. l)oct-3-endo-yl}-2-ethyl-5-{[(1 R)-1-methylpropyl)amino} benzene-

1,4-dicarboxamide. Prepared according to the method of example 20 by using 4-

(aminocarbonyl)-2-ethyl-5- {[(1 R)-1-methylpropyl]amino} benzoic acid (synthesized 

according to reagent preparation 50) in step 5. 1H-NMR (400 MHz, DMSO-d6): 1H 
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NMR (400 MHz, DMSO-d6): 8.90 (d, lH), 8.32 (d, lH), 8.01-8.06 (m, 2H), 7.88 (s, 

lH), 7.49 (s, lH), 7.17 (s, lH), 6.79 (d, lH), 6.53 (s, lH), 4.63 (broads, 2H), 3.86 (s, 

lH), 3.39-3.42 (m, lH), 2.77-2.83 (m, IH), 2.55 (d, 2H), 2.27 (d, 2H), 2.02-2.09 (m, 

4H), 1.93 (d, 2H), 1.46-1.61(m,2H), 1.09-1.16 (m, 6H), 0.88-0.97 (m, 7H). MS (EI) 

5 for C30H39Ns03: 518 (MH+). 

[00800] (20BW): N-{ 8-[ 5-( cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3.2. l )oct-3-endo-yl }-5-ethyl-2-methylbenzene- l ,4-dicarboxamide. 

Prepared according to the method of example 20 by using 4-(aminocarbonyl)-5-ethyl-

2-methylbenzoic acid (synthesized according to reagent preparation 41) in step 5. 1H-

l 0 NMR(400MHz,DMSO-d6): 8.90(d, lH),8.32(d, 1H),8.03(dd, lH), 7.88(s, lH), 

7.49 (s, 1 H}, 7.20 (s, l H), 7 .17 (s, 1 H), 6.81 (d, l H), 4.63 (broad s, 2H), 3 .85-3.91 (m, 

lH), 3.35 (s, SH), 2.77-2.84 (m, lH), 2.73 (q, 2H), 2.31(s,3H), 2.24 (d, 2H), 2.08-

2.14 (m, 2H), 2.00-2.04 (m, 2H), 1.91(d,2), 1.16 (t, 3H), 0.93-0.98 (rn, 4H). MS (EI) 

for C21H32N403: 461 (MH+). 

15 [00801] (20BX): N-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-

azabicyclo[3 .2.1 )oct-3-endo-yl }-2-methyl-5- {[2-(methyloxy)ethyl)oxy} benzene-1,4-

dicarboxamide. Prepared according to the method of example 20 by using 4-

(aminocarbonyl)-2-methyl-5-{ [2-(methyloxy)ethyl)oxy} benzoic acid (synthesized 

according to reagent preparation 41) in step 5. 1H-NMR (400 MHz, DMSO-d6): 8.90 

20 (d, lH), 8.34 (d, lH), 8.03 (dd, IH), 7.72 (s, lH), 7.71 (s, IH), 7.65 (s, lH), 7.04 (s, 

lH), 6.80 (d, lH), 4.63 (broads, 2H), 4.26-4.28 (m, 2H), 3.89-3.91 (m, lH), 3.72-3.74 

(m, 2H), 3.33 (d, lOH), 2.77-2.84 (m, lH), 2.29 (s, 3H), 2.21-2.27 (m, 2H), 2.10-2.16 

(m, 2H), 2.00-2.02 (m, 2H), 1.91(s,1H), 1.87 (s, lH), 0.93-0.98 (m, 4H). MS (EI) 

for C2sH34N40s: 507 (MH+). 

25 
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SYNTHETIC SCHEME 2 l: 

~ 
NMH base 

RsCHO 

A NH BOC 

Rs~ Rs:3o Rs~ Rs~ 
~H R,COOH ~H acid E ~:'°gcnaticn ~H 

G NHCOR, F NH2 NHBOC NHBOC 
D 

5 [00802) Scheme 21 generally describes the synthesis of all of the compound(s) 

listed in Example 21, wherein R5 and R 1 are as defined in the specification. 

[008031 In Scheme 21, R5CHO and a strong base, such as lithium 

diisopropylamide, is added to compound (A) under appropriate reaction conditions to 

form compound (B). To compound (B) is added MsCl under appropriate reaction 

10 conditions to arrive at compound (C). To compound (C) is added DBU under 

appropriate reaction conditions to arrive at compound (D). Compound (D) is reduced 

with an appropriate reducing agent, such as 10% palladium on charcoal, and under 

appropriate reaction conditions, to arrive at compound (E). Compound (E) is 

deprotected under acidic conditions, such as with HCl, to remove BOC and arrive at 

15 compound (F). R 1COOH is added to compound (F) under appropriate reaction 

conditions and with a suitable coupling reagent, such as HA TU, to condense and form 

the amide bond in compound (G). 

[00804] Example 21: 2-[(cyclopropylmethyl)amino]-N4-(8-{5-[3-(l-

methylpiperidin-4-yl)propanoyl]pyridin-2-yl }-8-azabicyclo[3 .2.1)oct-3-endo-

20 yl)benzene-1,4-dicarboxamide acetate. 

[00805} STEP 1: A solution of lithium diisopropylamide (0.87 mL, 2.0 Min 

tetrahydrofuran, 1.74 mmol) was added drop-wise to a mixture of 1, 1-dimethylethyl 

[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2. l )oct-3-endo-yl]carbarnate (300 mg, 0.87 

mmol) in tetrahydrofuran at -78°C. After stirring for 10 minutes, a solution of 

25 phenylmethyl 4-formylpiperidine-1-carboxylate (322 mg, 1.30 mmol) in 
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tetrahydrofuran was added drop-wise and stirred for 2 hours at -78°C. The reaction 

mixture was poured into saturated aqueous ammonium chloride solution (50 mL), 

extracted with ethyl acetate (3 x 20 mL), and the combined extract was washed with 

water (50 mL), then brine (20 mL), dried over sodium sulfate, filtered then 

5 concentrated. The residue was purified by flash chromatography (55% to 75% ethyl 

acetate in hexanes) to give phenylmethyl 4-(3 -{6-[3-endo-({[(1,1-

dimethylethyl)oxy)carbonyl }amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridin-3-yl }-1-

hydroxy-3-oxopropyl)piperidine-1-carboxylate (360 mg, 70% yield). 1 H NMR ( 400 

MHz, CDCh): 8.75 (d, lH), 7.99 (dd, lH), 7.37-7.30 (m, SH), 6.49 (dd, IH), 5.13 (s, 

10 2H), 4.97 (br, IH), 4.63 (br, lH), 4.26 (br, 2H), 3.96 (br, lH), 3.79 (br, lH), 3.56 (br, 

lH), 3.08 (d, lH), 2.89 (dd, lH), 2.77 (2H), 2.26-2.02 (m, 6H), 1.93 (m, IH), 1.79 (br, 

IH), l.76(br, lH), l.73-l.59(m,3H), 1.45(s,9H), l.34(m,2H); MS(EI)for 

C33H44N406: 593 (MH+). 

(00806] STEP 2: Methanesulfonyl chloride (29 uL, 0.72 mmol) was added to a 

15 mixture of phenylmethyl 4-(3-{ 6-[3-endo-( {[(I, l-

dirnethylethyl)oxy )carbonyl} arnino )-8-azabicyclo[3 .2.1 )oct-8-yl)pyridin-3-yl }-l­

hydroxy-3-oxopropyl)piperidine-1-carboxylate (2 I 3 mg, 0.36 mmol) and 

triethylamine (51 uL, 0.72 rnmol) in dichloromethane (20 mL) at 0°C. The reaction 

mixture was slowly warmed to room temperature. After stirring for I 8 hours, it was 

20 washed with water (20 mL), then saturated aqueous sodium bicarbonate solution (20 

mL), dried over sodium sulfate then filtered and concentrated. The residue was 

purified by flash chromatography (25% to 55% ethyl acetate in hexanes) to give 

phenylmethyl 4-(3- { 6-[ 3-endo-( {[ ( l, 1-dimethylethyl)oxy )carbonyl} amino )-8-

azabicyclo[3 .2.1 )oct-8-yl)pyridin-3-yl }-l-[(methylsulfonyl)oxy]-3-

25 oxopropyl)piperidine-1-carboxylate (212 mg, 89% yield). 1H NMR (400 MHz, 

CDCb): 8.75 (d, lH), 7.97 (dd, IH), 7.37-7.33 (m, SH), 6.49 (dd, lH), 5.22 (s, lH), 

5.13 (br, 2H), 4.97 (br, 1 H), 4.26 (br, 2H), 3. 79 (br, 1 H), 3 .36 ( dd, 1 H), 3 .04 ( d, 1 H), 

3.00 (s, 3H), 2. 77 (br, 2H), 2.25-2.04 (m, 9H), 1. 78 (m, 2H), 1.73-1.59 (m, 3H), 1.69 

(br, lH), 1.45 (s, 9H), 1.34 (m, 2H); MS (El) for C34H46 N408S: 671 (MH+). 

30 (00807) STEP 3: 1,8-Diazabicyclo[ 5 .4.0]undec-7-ene (82 uL, 0.2 7 mmol) was 

added to a solution of phenylmethyl 4-(3-{ 6-[3-endo-( {[(I, 1-

dimethylethyl)oxy ]carbonyl }amino )-8-azabicyclo[3 .2.1 )oct-8-yl)pyridin-3-yl }-1-

[(rnethylsulfonyl)oxy ]-3-oxopropyl)piperidine-1-carboxylate (183 mg, 0.27 mmol) in 
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dichloromethane (20 mL) and the resulting mixture was stirred for one hour at room 

temperature. The mixture was washed with saturated aqueous ammonium chloride 

solution (2x 20 mL), brine (20 mL), dried over sodium sulfate, filtered then 

concentrated. The residue was purified by flash chromatography (25% to 55% ethyl 

5 acetate in hexanes) to give phenylmethyl 4-(( I E,Z)-3-{6-[3-endo-({[( 1, 1-

dimethylethyl)oxy]carbonyl }-amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridin-3-yl }-3-

oxoprop-1-en-1-yl]piperidine-l-carboxylate (147 mg, 94% yield). MS (EI) for 

C33H42N40s: 575 (MH). 

[00808] STEP 4: A mixture ofphenylmethyl 4-((lE,Z)-3-{6-[3-endo-({((l,l-

l 0 dimethylethyl)oxy]carbonyl} amino )-8-azabicyclo(3.2. l ]oct-8-yl]pyridin-3-yl }-3-

oxoprop-l-en-l ~yl]piperidine-1-carboxylate (107 mg, 0.19 mrnol), 10% palladium on 

charcoal (Degussa type, 110 mg), and acetic acid (23 uL, 0.37 rnmol) in ethyl acetate 

(50 mL) was hydrogenated at 1 atm for 18 hours. The mixture was filtered and 

concentrated to give the I, 1-dimethylethyl {8-[ 5-(3-piperidin-4-ylpropanoyl)pyridin-

l 5 2-yl}-8-azabicyclo[3.2.l]oct-3-endo-yl}carbamate as the acetate salt (91mg,97% 

yield). MS (EI) for C25H38N403: 443 (MH+). 

[00809] STEP 5: Sodium triacetoxyborohydride (96 mg, 0.45 mmol) was added 

to a mixture of 1, 1-dimethylethyl {8-[ 5-(3-piperidin-4-ylpropanoyl)pyridin-2-yl}-8-

azabicyclo[3 .2. l ]oct-3-endoyl} carbamate acetate salt (91mg,0.18 mmol), 

20 formaldehyde (73 uL, 37% aq. solution, 0.91 mmol) and acetic acid (55 uL, 0.92 

mmol) in tetrahydrofuran (5 mL) at room temperature. After stining for one hour, a 

saturated aqueous ammonium chloride solution (5 mL) was added and stirred for 5 

minutes. The reaction mixture was diluted with water (15 mL), extracted with ethyl 

acetate (3 x 20 rnL) and the combined extract was washed with water (50 mL), then 

25 brine (20 mL), dried over sodium sulfate, filtered, then concentrated to give 1, 1-

dimethylethyl (8-{ 5-[3-( l-methylpiperidin-4-yl)propanoyl]pyridin-2-yl }-8-

azabicyclo[3 .2. l )oct-3-endo-yl)carbamate (68 mg, 82% yield). 1H NMR (400 MHz, 

CDCh): 8.76 (d, 1 H), 8.01 (dd, l H), 6.49 (d, 1 H), 4.99 (br, lH), 4.63 (br, 2H), 3.78 

(br, I H), 3.53 (d, 2H), 2.89 (t, 2H), 2.76 (s, 3H), 2.66 (tr, 2H), 2.25-2.04 (m, 6H), 

30 2.00-1.87 (m, 4H), 1.83-1.71 (m, 3H), 1.45 (s, 9H), 1.28 (m, 2H); MS (EI) for C26H4o 

N403: 457 (MH+). 
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[00810] STEP 6: A mixture of 1, 1-dimethylethyl (8-{ 5-[3-( 1-meth ylpi peridin-4-

yl)propanoyl]pyridin-2-yl}-8-azabicyclo[3.2. l)oct-3-endo-yl)carbamate (60 mg, 0.13 

mmol), methanol (1 mL) and hydrogen chloride in dioxane (4 M, 1 mL) was stirred at 

60°C for 20 minutes. The reaction mixture was concentrated to give a white solid, 

5 which was washed with hexane and dried to give 1-[ 6-(3-endo-arnino-8-

azabicyclo(3 .2. l ]oct-8-yl)pyridin-3-yl]-3-(1-methylpiperidin-4-yl)propan-l-one 

hydrochloride salt (51 mg, 39% yield). MS (EI) for C21 H32N40: 357 (MH+). 

[00811) STEP 7: N,N-Diisopropylethylamine (101 uL, 0.66 mmol) was added to 

a mixture of 0-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluoro-

10 phosphate (53 mg, 0.14 mmol), and 4-(aminocarbonyl)-3-

[( cyclopropylmethyl)amino ]-benzoic acid (synthesized according to reagent 

preparation 39) (31 mg, 0.13 mmol) and the resulting mixture was stirred at room 

temperature for 30 minutes. A solution of l-[6-(3-endo-amino-8-

azabicyclo[3 .2.1 ]oct-8-yl)pyridin-3-yl]-3-(1-rnethylpiperidin-4-yl)propan-l-one 

15 hydrochloride salt (51mg,0.13 mmol) in N,N-dimethylformarnide (0.5 mL) was 

added and stirring was continued for 18 hours. The reaction mixture was diluted with 

methanol (1.5 rnL), and purified by preparatory reverse phase HPLC (ammonium 

acetate buffered aqueous acetonitrile eluent) to give 2-[(cyclopropylmethyl)amino]­

N4-(8-{ 5-[3-( 1-methylpiperidin-4-yl)propanoyl]pyridin-2-yl }-8-azabicyclo[3.2. I ]oct-

20 3-endo-yl)benzene-1,4-dicarboxamide as the acetate salt, (54 mg, 66% yield). 1 H 

NMR (400 MHz, cl;-Methanol): 8.65 (d, 1H), 7.97 (dd, lH), 7.54 (d, lH), 6.96 (d, 

lH), 6.82 (dd, lH), 6.67 (d, IH), 4.57, (Br, 2H), 3.89 (tr,lH), 3.04 {m, 2H), 2.95 (d, 

2H), 2.87 (tr, 2H), 2.44 (s, 3H), 2.37 (tr, 2H), 2.21-2.01(m,6H), 1.91 (br, lH), 1.88 

(br, lH), 1.80 (s, 3H), 1.78 (m, lH), 1.58 (q, 4H), 1.38 (br, lH), 1.22 (m, 2H), 1.02 

25 (m, I H), 0.47 (m, 2H), 0.20 (m, 2H); MS (EI) for C33H44N60 3: 573 (MH+). 

[00812) Using analogous synthetic techniques and substituting with alternative 

starting reagents, the following compounds [(21B)-(21H)] were prepared. Alternative 

starting materials were obtained commercially unless otherwise indicated. 

(00813) (21B): 2-[(cyclopropylmethyl)amino]-N4-{8-[5-(3-hydroxy-4-

30 methylpentanoyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 )oct-3-endo-yl }benzene-1,4-

dicarboxamide. Prepared according to the method of example 21 by using 2-

methylpropanal in step 1 and omitting steps 2 through 5. 1H NMR (400 MHz, d4-

Methanol): 8.67 (d, IH), 8.00 (dd, IH), 7.55 (d, lH), 6.97 (d, IH), 6.84 (dd, JH), 

350 



6.68 (d, lH), 4.60, (Br, 2H), 3.90 (m,IH), 3.83 (m, IH), 2.95 (d, 2H), 2.93 (m, lH), 

2.82 (dd, lH), 2.21-2.01 (m, 6H), 1.93 (br, lH), 1.89 (br, lH), 1.66 (m, lH), 1.07 (m, 

lH), 0.90 (d, 6H), 0.49 (m, 2H), 0.20 (m, 2H). MS (EI) for C30H39N50 4: 534 (MH+). 

(00814} (21 C): 2-[( cyclopropylmethyl)amino ]-N4- {8-[ 5-(3-

5 phenylpropanoyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 ]oct-3-endo-yl} benzene-1,4-

dicarboxamide. Prepared according to the method of example 21 by using 

benzaldehyde in step 1 and omitting step 5. 1H NMR (400 MHz, d4-Methanol): 8.67 

(d, IH), 7.97 (dd, lH), 7.56 (d, IH), 7.08 (m, SH), 6.98 (d, lH), 6.84 (dd, lH), 6.67 

(d, lH), 4.59, (Br, 2H), 3.90 (m,lH), 3.93 (tr, lH), 3.15 (tr, 2H), 3.00 (d, 2H), 2.92 

I 0 (tr, 2H), 2.18-2.11 (m, 6H), 1.93 (br, 1 H), 1.90 (br, 1 H), 1.66 (m, 1 H), 1.07 (m, 1 H), 

0.51 (m, 2H), 0.22 (m, 2H); MS (EI) for C33H31Ns03: 552 (MH+). 

(00815] (21 D): 2-[( cyclopropylmethyl)amino ]-N4-{8-[ 5-(3-hydroxy-3-

phenylpropanoyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl} benzene-1,4-

dicarboxamide. Prepared according to the method of example 21 by using 

15 benzaldehyde in step 1 and omitting steps 2 through 5. 1H NMR (400 MHz, cii­

Methanol): 8.64 (d, lH), 7.97 (dd, lH), 7.55 (d, lH), 7.34 (m, 2H), 7.25 (m, 2H), 

7.17 (m lH), 6.96 (d, lH), 6.84 (dd, IH), 6.65 (d, lH), 5.18 (dd, IH), 4.60, (br, 2H), 

3.92 (m,lH), 3.31 (dd, IH), 3.06 (dd, lH), 3.00 (d, 2H), 2.18-2.09 (rn, 6H), 1.93 (br, 

lH), 1.90 (br, lH), 1.86 (br, lH), 1.66 (rn, IH), 1.04 (m, lH), 0.48 (m, 2H), 0.19 (m, 

20 2H); MS (EI) for C33H37N504: 568 (MH+). 

(00816} (21 E): 2-[(cyclopropylmethyl)arnino ]-N4-{ 8-[5-( 4-

methylpentanoyl)pyridin-2-yl]-8-azabicyclo[3.2. l )oct-3-endo-yl} benzene-1,4-

dicarboxamide. Prepared according to the method of example 21 by using 2-

methylpropanal in step l and omitting step 5. 1H NMR (400 MHz, cii-Methanol): 

25 8.67 (d, lH), 8.01 (dd, lH), 7.55 (d, lH), 6.98 (d, lH), 6.83 (dd, 1H), 6.68 (d, IH), 

4.60, (br, 2H), 3.93 (m, lH), 3.00 (d, 2H), 2.83 (dd, IH), 2.18-2.05 (m, 7H), 1.93 (br, 

1 H), 1.90 (br, 1 H), 1.59-1.46 (m, 3H), 1.05 (m, 1 H), 0.87 (d, 6H), 0.49 (m, 2H), 0.20 

(m, 2H); MS (EI) for C30H39Ns03: 518 (MH+). 

[00817] (21 F): N4-{8-[ 5-(3-cyclohexylpropanoyl)pyridin-2-yl]-8-

30 azabicyclo[3 .2.1 )oct-3-endo-yl }-2-[(cyclopropylmethyl)amino]benzene-1,4-

dicarboxamide. Prepared according to the method of example 21 by using 

cyclohexanecarbaldehyde in step 1 and omitting step 5. 1H NMR (400 MHz, cii­

Methanol): 8.67 (d, IH), 7.99 (dd, IH), 7.57 (d, lH), 6.99 (d, IH), 6.86 (dd, lH), 
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6.68 (d, lH), 4.61, (br, 2H), 3.91 (m, lH), 3.01(d,2H), 2.83 (dd, lH), 2.12-2.10 (m, 

6H), l.9S (br, lH), 1.91 (br, lH), 1.76-1.59 (m, SH), 1.51(q,2H), I.OS (m, SH), 0.87 

(d, 2H), O.Sl (m, 2H), 0.23 (m, 2H); MS (EI) for C33H43Ns03: SS8 (MH+). 

(00818) (21 G): S-[(1-ethylpropyl)amino ]-2-methyl-N-(8-{ S-[3-(1-

5 methylpiperidin-4-yl)propanoyl]pyridin-2-yl }-8-azabicyclo[3.2.1 ]oct-3-endo­

yl)benzene-1,4-dicarboxamide. Prepared as the hydrochloride salt according to the 

method of example 21 by using 4-aminocarbonyl-2-methyl-S-(pentan-3-

ylamino )benzoic acid (prepared according to reagent preparation 42) in step 7. 1H 

NMR (400 MHz, Methanol-d4): 8.S6 (d, 1 H), 8.42 (dd, 1 H), 7.93 (s, 1 H), 7.48 (s, 1 H), 

10 7.39(d, lH),4.88-4.81(m,2H),4.21-4.12(m,1H),3.60-3.48(m,3H),3.1S-2.93(m, 

4H), 2.86 (s, 3H), 2.S3-2.16 (m, 9H), 2.06 (d, 2H), 1.88-1.61 (m, 7H), l .SS-1.39 (m, 

2H), 1.01 (t, 6H); MS (EI) for C3sHsoN603: 604 (MH+). 

(00819] (21 H): 2-[( cyclopropylmethyl)amino ]-N4-{8-[ S-(3-piperidin-4-

ylpropanoyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 ]oct-3-endo-yl} benzene-1,4-

1 S dicarboxamide. Prepared according to the method of example 21 by using 

phenylmethyl 4-formylpiperidine-1-carboxylate in step 1 and omitting step S. 1H 

NMR (400 MHz, CD30D): 8.6S (s, lH), 8.33-8.29 (s, lH), 8.26-8.19 (d, lH), 7.68-

7.63 (d, lH), 7.10-7.03 (d, lH), 6.97-6.92 (d, lH), 4.77-4.70 (m, 2H), 4.08-4.02 (m, 

lH), 3.4S-3.3S (m, 2H), 3.11-3.07 (d, 2H), 3.0S-2.92 (m, 4H), 2.3S-2.19 (m, 6H), 

20 2.14-2.07 (d, 2H), 2.05-1.96 (d, 2H), l.7S-l.66 (m, 2H), 1.45-1.32 (m, 2H), 1.21-1.09 

(m, lH), 0.62-0.S5 (m, 2H), 0.32-0.26 (m, 2H), 0.11-0.08 (m, lH). MS (EI) for 

C32H42N603: 559 (MH+). 
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S\'NTIIEfIC SCHEME 22: 

100820) 

0 

RsHN~N u 
C ~H 

l NH BOC 

acid 

0 0 

RjiN~N RjiN~N u u 
E N~H N ~ R1COOH D ~H 

NHCOR, NH2 

Scheme 22 generally describes the synthesis of all of the compound(s) 

5 listed in Example 22, wherein Rs and R1 are as defined in the specification. 

[00821] In Scheme 22, an appropriate Grignard reagent, such as vinyl magnesium 

bromide, is added to compound (A) under appropriate reaction conditions to form 

compound (B). To compound (B) is added R5NH2 under appropriate reaction 

conditions to form compound (C). Compound (C) is deprotected with an acid, such as 

I 0 trifluoroacetic acid in dichloromethane, to form compound (D). To compound (D) is 

added R 1COOH under appropriate reaction conditions and with a suitable coupling 

reagent, such as HATU, to condense and form the amide bond in compound (E). 

(00822] Example 22: 2-[( cyclopropylmethyl)amino ]-N4-{8-[ 5-(3-piperidin-l-

ylpropanoyl)pyridin-2-yl]-8-azabicyclo[3.2. l ]oct-3-endo-yl} benzene-1,4-

15 dicarboxamide 

[00823] STEP l: A solution of vinyl magnesium bromide (1.0 Min 

tetrahydrofuran, 6.5 mL) is added to a solution of I, 1-dimethylethyl [8-(5-

{[ methyl(methyloxy)amino )carbonyl }pyridin-2-yl)-8-azabicyclo[3 .2.1 )oct-3-endo­

yl]carbamate (synthesized according to example 19 step l) (0.5 g, 1.3 mmol) in 

20 tetrahydrofuran (20 mL) at 0°C and the resulting mixture was stirred at 0°C for one 

hour. The mixture was poured into saturated aqueous ammonium chloride solution 

(50 mL), extracted with ethyl acetate (3 x 20 mL) and the combined extract was 

washed with water (50 mL), brine (20 mL) then dried over sodium sulfate, fiitered 

and concentrated. The residue was purified by flash chromatography (50% to 65% 
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ethyl acetate in hexanes) to give l, 1-dimethylethyl [8-(5-acryloylpyridin-2-yl)-8-

azabicyclo[3.2. l]oct-3-endo-yl)carbamate (180 mg, 39% yield). 1H NMR (400 MHz, 

CDCh): 8.81 (d, lH), 8.09 (dd, lH), 7.13 (dd, lH), 6.55 (d, lH), 6.43 (d, lH), 5.85 

(dd, lH), 4.97 (br, lH), 4.63 (b, 2H), 3.93 (m, lH), 2.28-2.05 (m, 6H), 1.78 (d, 2H), 

5 1.45 (s, 9H); MS (El) for C20H21N303: 358 (MH+). 

[00824] STEP 2: To a solution of 1,1-dimethylethyl [8-(5-acryloylpyridin-2-yl)-

8-azabicyclo(3.2. l ]oct-3-endo-yl]carbamate (45 mg, 13 mmol) in tetrahydrofuran (2 

mL) was added piperidine (13 uL, 13 mmol) and the resulting mixture was stirred at 

room temperature for 18 hours. The reaction mixture was concentrated and the 

10 residue was purified by flash chromatography (10% methanol in dichloromethane) to 

give 1, 1-dimethylethyl { 8-[ 5-(3-piperidin-l-ylpropanoyl)pyridin-2-yl]-8-

azabicyclo[3 .2. l ]oct-3-endo-yl} carbamate (41 mg, 74% yield). MS (El) for 

C2sH3sN403: 443 (MH+). 

(00825] STEP 3: A solution of 1, 1-dimethylethyl { 8-[ 5-(3-piperidin-1-

15 ylpropanoyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl }carbarnate ( 41 mg, 0.093 

mmol) in 1: 1 trifluoroacetic acid dichloromethane (1 mL) was stirred at room 

temperature for 15 min. The reaction mixture was concentrated and the residue was 

triturated with hexanes (3x 2 mL) and dried in vacuo to give the 1-[6-(3-endo-amino-

8-azabicyclo[3 .2.1 ]oct-8-yl)pyridin-3-yl]-3-piperidin-1-ylpropan-l-one as the 

20 trifluoroacetate salt ( 42 mg, 100% yield). MS (EI) for C20H30N40: 343 (MH+). 

[00826] STEP 4: N,N-Diisopropylethylamine (192 uL, 0.46 mmol) was added to 

a mixture of 0-(7-azabenzotriazol-l-yl)-N,N ,N' ,N'-tetrarnethyluronium 

hexafluorophos-phate (38 mg, 0.10 mmol), and 4-(aminocarbonyl)-3-

[( cyclopropylmethyl)amino ]benzoic acid (synthesized according to reagent 

25 preparation 39) (22 mg, 0.093 mmol) and the resulting mixture was stirred at room 

temperature for 30 minutes. A solution of l-[6-(3-endo-amino-8-

azabicyclo[3.2.1 ]oct-8-yl)pyridin-3-yl]-3-piperidin-l-ylpropan-l-one trifluoroacetate 

salt (42 mg, 0.093 mmol) in N,N-dimethylforrnamide (0.5 mL) was added and stirring 

was continued for 18 hours. The reaction mixture was diluted with methanol (1.5 

30 mL) and purified by preparatory reverse phase HPLC (ammonium acetate buffered 

aqueous acetonitrile eluent) to afford 2-[(cyclopropylmethyl)amino]-N4-{8-[5-(3-

piperidin-l-ylpropanoyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 ]oct-3-endo-yl }benzene-1,4-

dicarboxamide as the acetate salt (4.6 mg, 12% yield). 1H NMR (400MHz, D4-
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Methanol): 8.67 (d, lH), 7.97 (dd, lH), 7.54(d, IH), 6.96 (d, lH), 6.82 (dd, 1H), 6.67 

(d, 1H), 4.60 (br, 2H), 3.89 (tr, 1 H), 3.07 (tr, 3H), 2.98 (d, 2H), 2.84 (br,3), 2.16-2. l 0 

(m, 6H), 1.84 (m, 3H), 1.67 (m, 4H), l .50(m, 2H), l .07(m, l H), 0.48 (m, 2H), 0.18 

(m, 2H); MS (EI) for C32H42N603: 559 (MH+). 

5 (00827] Using analogous synthetic techniques and substituting with alternative 

starting reagents, the following compounds [(22B)-(22I)] were prepared. Alternative 

starting materials were obtained commercially unless otherwise indicated. 

(00828] (22B): 2-[( cyclopropylmethyl)amino ]-N4-{8-[5-(N,N-dimethyl-beta-

alanyl)pyridin-2-yl]-8-azabicyclo[3.2. l ]oct-3-endo-yl} benzene-1,4-dicarboxamide. 

l 0 Prepared according to the method of example 22 by using dirnethylamine in step 2. 

1H NMR (400MHz, D4-Methanol): 8.67 (d, lH), 7.99 (dd, lH), 7.54(d, lH), 6.95 (d, 

IH), 6.82 (dd, IH), 6.68 (d, lH), 4.61 (br, 2H), 3.90 (tr, lH), 3.43-3.38 (m, 4H), 2.98 

(d, 2H), 2.84 (s, 6H), 2.17-2.10 (m, 6H), 1.92 (m, 3H), 1.09 (m, 1 H), 0.47 (m, 2H), 

0.19 (m, 2H); MS (EI) for C29H3sN603: 519 (MH+). 

15 [00829] (22C): 2-[ ( cyclopropylmethyl)amino ]-N4-(8-{ 5-[3-

(methyloxy)propanoyl]pyridin-2-yl }-8-azabicyclo[3.2.1 ]oct-3-endo-yl)benzene-1,4-

dicarboxamide. Prepared according to the method of example 22 by using methanol 

in step 2. 1H NMR (400MHz, D4-Methanol): 8.67 (d, lH), 7.98 (dd, IH), 7.55 (d, 

1H), 6.97 (d, 1H), 6.83 (dd, IH), 6.68 (d, lH), 4.61(br,2H), 3.90 (tr, lH), 3.69 (tr, 

20 2H), 3.25 (s, 3H), 3.06 (tr, 2H), 3.00 (d, 2H), 2.21-2.02 (m, 6H), 1.91 (m, 2H), 1.04 

(m, lH), 0.49 (m, 2H), 0.20 (m, 2H); MS (El) for C2sH3sNs04: 506 (MH+). 

(00830] (22D): 2-[( cyclopropylmethyl)amino ]-N4-(8-{ 5-[3-

( ethyloxy)propanoyl]pyridin-2-yl }-8-azabicyclo[3 .2.1 ]oct-3-endo-yl)benzene-1,4-

dicarboxamide. Prepared according to the method of example 22 by using ethanol in 

25 step 2. 1H NMR (400MHz, CDCh): 8.81 (d, lH), 8.06 (dd, lH), 7.93 (b, lH), 7.45 

(d, lH), 7.09 (d, lH), 6.75 (dd, IH), 6.58 (d, lH), 6.54 (d, lH), 5.70 (br, 1H), 4.70 (br, 

2H), 4.23 (q, lH), 3.86 (tr, lH), 3.54 (q, 2H), 3.14 (tr, 2H), 3.07 (tr, 2H), 2.39-2.23 

(m, 4H), 2.09 (m, 2H), 1.89 (d, 2H), 1.20 (tr, 3H), 1.13 (m, 1 H), 0.59 (m, 2H), 0.28 

(m, 2H); MS (EI) for C29H37Ns04: 520 (MH+). 

30 (00831] (22E): 2-[(cyclopropylmethyl)amino }-N4-(8-{5-[N-(4-fluorophenyl)-

beta-alanyl]pyridin-2-yl }-8-azabicyclo[3.2. l }oct-3-endo-yl)benzene-1,4-

dicarboxamide Prepared according to the method of example 22 by using 4-

fluoroaniline in step 2. 1H NMR (400MHz, D4-Methanol): 8.74 (d, IH), 8.06 (dd, 
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lH), 7.63 (b, lH), 7.06 (d, lH), 6.92 (dd, lH), 6.86 (m, 21H), 6.75 (d, 1H), 6.65 (m, 

2H), 4.57 (br, 2H), 3.90 (tr, lH), 3.34 (m, 2H), 3.07 (tr, 2H), 3.02 (m 2H), 2.98 (d, 

2H), 2.21-2.02 (m, SH), 1.91 (m, 3H), 1.03 (m, lH), 0.57 (m, 2H), 0.29 (m, 2H); MS 

(EI) for C33HnFN603: 585 (MH+). 

5 (00832) (22F): 2-[( cyclopropylmethyl)amino ]-N4-{8-[ 5-(3-morpholin-4-

ylpropanoyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 ]oct-3-endo-yl} benzene-1,4-

dicarboxamide. Prepared according to the method of example 22 by using 

morpholine in step 2. 1H NMR (400MHz, D4-Methanol): 8.67 (d, lH), 7.98 (dd, lH), 

7.54 (d, lH), 6.96 (d, lH), 6.82 (dd, lH), 6.68 (d, lH), 4.60 (br, 2H), 3.90 (tr, lH), 

10 3.61(tr,4H), 3.05 (tr, 2H), 3.00 (d, 2H), 2.71 (tr, 2H), 2.47 (br, 4H), 2.22-2.04 (m, 

6H), 1.91 (d, 2H), 1.06 (m, lH), 0.48 (m, 2H), 0.19 (m, 2H); MS (EI) for C31 H40N60 4: 

561 (MH+). 

[00833] (22G): 2-[( cyclopropylmethyl)amino ]-N4-(8-{5-[3-(4-methylpiperazin-1-

yl)propanoyl]pyridin-2-yl }-8-azabicyclo[3.2.1 ]oct-3-endo-yl)benzene-1,4-

15 dicarboxamide. Prepared according to the method of example 22 by using 1-

methylpiperazine in step 2. 1H NMR (400MHz, 0 4-Methanol): 8.69 (d, lH), 7.99 (dd, 

lH), 7.57 (d, lH), 6.99 (d, lH), 6.85 (dd, lH), 6.70 (d, lH), 4.63 (br, 2H), 3.93 (tr, 

lH), 3.21 (m, lH), 3.09 (tr, 2H), 3.02 (d, 2H), 2.71 (tr, 2H), 2.47 (br, 4H), 2.42 (s, 

3H), 2.26-2.04 (m, 7H), 1.98-1.84 (m, 4H), 1.08 (m, 1 H), 0.51 (m, 2H), 0.22 (m, 2H); 

20 MS (EI) for C32H43N103: 574 (MH+). 

[00834] (22H): 2-((cyclopropylrnethyl)arnino ]-N4-{8-[5-(3-pyrrolidin- l-

ylpropanoyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl} benzene-1,4-

dicarboxamide. Prepared according to the method of example 22 by using pyrrolidine 

in step 2. 1H NMR (400MHz, 0 4-Methanol): 8.69 (d, lH), 8.00 (dd, lH), 7.54 (d, 

25 lH), 6.96 (d, lH), 6.82 (dd, 1H), 6.70 (d, lH), 4.61 (br, 2H), 3.90 (tr, lH), 3.06-2.97 

(rn, 6H), 2.71(tr,2H), 2.47 (br, 4H), 2.42 (s, 3H), 2.19-2.08 (rn, 6H), 1.82 (br, 

2H),1.06 (m, lH), 0.48 (m, 2H), 0.20 (m, 2H); MS (EI) for C31 H40N603: 545 (MH+). 

[00835) (221): 2-[(cyclopropylrnethyl)amino ]-N4-(8-{5-[3-( 4-phenylpiperazin-1-

yl)propanoyl)pyridin-2-yl }-8-azabicyclo[3 .2.1 ]oct-3-endo-yl)benzene-1,4-

30 dicarboxamide. Prepared according to the method of example 22 by using 1-

phenylpiperazine in step 2. 1H NMR (400MHz, 0 4-Methanol): 8.80 (d, lH), 8.10 (dd, 

IH), 7.63 (d, lH), 7.27 (m, 2H), 7.06 (d, lH), 7.02 (d, 2H), 6.91 (m, 2H), 6.79 (d, 

lH), 4.72 (br, 2H), 4.00 (tr, lH), 3.47-3.32 (m, l lH), 3.08 (d, 2H), 2.32-2.15 (m, 6H), 
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2.02 (m, 3H), 1.14 (m, 1 H), 0.58 (m, 2H), 0.29 (m, 2H); MS (EI) for CnH4sN70 3: 636 

(MH). 

SYNTIIETIC SCHEME 23: 

~HN~Jl~N - u 
C ~H 
I NHBCX: 

acid 

(00836] Scheme 23 generally describes the synthesis of all of the compound(s) 

listed in Example 23, wherein R5 and R1 are as defined in the specification. 

] 0 (00837) In Scheme 23, chloroiodomethane is added to compound (A) with a base, 

such as lithium diisopropylamide, under appropriate reaction conditions to form 

compound (B). To compound Bis added R5NH2 under appropriate reaction conditions 

to form compound (C). Compound (C) is deprotected with an acid, such as 

trifluoroacetic acid in dichloromethane, to form compound (D). To compound (D) is 

15 added R1COOH under appropriate reaction conditions and with a suitable coupling 

reagent, such as HA TU, to condense and form the amide bond in compound (E). 

[00838] EXAMPLE 23: 2-[(cyclopropylmethyl)amino ]-N4-{8-[5-(piperidin-1-

ylacetyl)pyridin-2-yl]-8-azabicyclo[3.2.1 )oct-3-endo-yl} benzene-1,4-dicarboxarnide. 

[00839] STEP l: A solution oflithium diisopropylamide (0.36 mL, 2.0 M in 

20 tetrahydrofuran, 0.72 mmol) was added drop-wise to a mixture of methyl 6-[3-endo-

( {[( 1, 1-dimethylethyl)oxy]carbonyl}arnino)-8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-3-

carbox ylate (synthesized according to the method of example l) ( 52 mg, 0 .14 mmol) 

and chloroiodomethane ( 42 uL, 0.56 mmol) in tetrahydrofuran (2 mL) at -78°C. After 

stirring for I 0 minutes, the reaction mixture was quenched with water (I 0 mL), 
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extracted with ethyl acetate (3 x 10 mL), and the combined extract was washed with 

water ( 15 mL ), then brine ( 15 mL ), dried over sodium sulfate, filtered and 

concentrated. The residue was purified by flash chromatography (25% to 65% ethyl 

acetate in hexanes) to give the 1, 1-dimethylethyl { 8-[ 5-( chloroacetyl)pyridin-2-yl]-8-

5 azabicyclo[3.2.l]oct-3-endo-yl}carbamate (45 mg, 82% yield). 1H NMR (400 MHz, 

CDCb): 8.78 (d, IH), 8.01 (dd, lH), 6.53 (d, lH), 4.95 (br, 1H), 4.85 (br, lH), 4.55 

(s, 2H), 3.80 (br, 1 H), 2.27-2.04 (m, 6H), 1.85-1. 75 (m, 2H), 1.43 (s, 9H); MS (EI) 

for C19H26ClN03: 380 (MH+). 

(00840} STEP 2: To a solution of {8-[5-(chloroacetyl)pyridin-2-yl]-8-

10 azabicyclo[3.2.l]oct-3-endo-yl}carbamate (44 mg, 0.12 mmol) in tetrahydrofuran (2 

mL) was added piperidine (13 uL, 13 mmol), and the resulting mixture was stirred at 

room temperature for 18 hours. The mixture was diluted with ethyl acetate (10 mL), 

washed with water (10 mL), then brine (10 mL) and dried over sodium sulfate. The 

organic solution was filtered and concentrated then dried in vacuo to afford 1, 1-

15 dimethylethyl {8-[5-(piperidin-1-ylacetyl)pyridin-2-yl]-8-azabicyclo[3.2.1 Joct-3-

endo-yl}carbarnate (50 mg, 100% yield); MS (EI) for C24H36N403: 429 (MH+). 

[00841] STEP 3: A solution of 1, 1-dimethylethyl {8-[5-(piperidin-1-

ylacetyl)pyridin-2-yl)-8-azabicyclo[3 .2.1 ]oct-3-endo-yl}carbamate (50 mg, 0.12 

mmol) in 1: 1 trifluoroacetic acid dichloromethane (1 mL) was stirred at room 

20 temperature for 15 min. The reaction mixture was concentrated, and the residue was 

triturated with hexanes (3x2 mL) then dried in vacuo to give 1-[6-(3-endo-amino-8-

azabicyclo[3.2.l ]oct-8-yl)pyridin-3-yl]-2-piperidin-1-ylethanone as the 

trifluoroacetate salt (51 mg, 99% yield). MS (EI) for C 19H28N40: 329 (MH+). 

(00842] STEP 4: N,N-Diisopropylethylamine (78 uL, 0.58 mmol) was added to a 

25 mixture of 0-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium 

hexafluorophos-phate (47 mg, 0.12 mmol), and 4-(aminocarbonyl)-3-

[(cyclopropylmethyl)amino]benzoic acid (synthesized according to reagent 

preparation 39) (22 mg, 0.093 mmol) and the resulting mixture was stirred at room 

temperature for 30 minutes. A solution of l-[6-(3-endo-arnino-8-

30 azabicyclo[3.2. l ]oct-8-yl)pyridin-3-yl]-2-piperidin-1-ylethanone trifluoroacetate salt 

(42 mg, 0.093 mmol) in N,N-dimethylformamide (0.5 mL) was added and stirring 

was continued for 18 hours. The reaction mixture was diluted with methanol (1.5 

mL) and purified by preparatory reverse phase HPLC (ammonium acetate buffered 
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aqueous acetonitrile eluent) to give 2-[ ( cyclopropylmethyl)amino ]-N4-{ 8-[ 5-

(piperidin- l-ylacetyl )pyridin-2-yl ]-8-azabicyclo[3 .2. 1 ]oct-3-endo-yl} benzene- I , 4-

dicarboxamide as the acetate salt (24.4 mg, 39% yield). 1H NMR (400 MHz, c:L;­

Methanol): 8.69 (d, lH), 7.98 (dd, lH), 7.54 (d, lH), 6.96 (d, lH), 6.83 (dd, lH), 

5 6.67 (d, lH), 4.55 (br, 2H), 3.90 (br, 3H), 2.98 (d, 2H), 2.62 (m, 4H), 2.20-2.07 (m, 

6H), 1.92 (m, 2H), 1.61 (m, 4H), 1.45. 

10 

SYNIHEfIC SCHEME 24: 

0 

EtO~N 
~ UAIH4 

A NhH 

NH BOC 

HO~N. 
~ Dess-Manin 

NhH periodinane 

B NHBOC 

acid 

H~N 
~NhH 

C NH BOC 

(00843] Scheme 24 generally describes the synthesis of all of the compound(s) 

listed in Example 24, wherein R1 is as defined in the specification. 

[00844) In Scheme 24, LiAlH4 is added to compound (A) under appropriate 

reaction conditions to form compound (B). Compound (B) undergoes oxidation of the 

15 primary alcohol into an aldehyde to form compound (C) by treatment with an 

appropriate oxidizing agent such as Dess-Martin periodinane. TMS-CF3 is then added 

to compound (C) under appropriate reaction conditions to form compound (D). 

Compound (D) undergoes oxidation of the secondary alcohol into a ketone to form 
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compound (E) by treatment with an appropriate oxidizing agent such as Dess-Martin 

periodinane. Compound (E) is deprotected with an acid, such as HCI, to form 

compound (F). To compound (F) is added R 1COOH under appropriate reaction 

conditions and with a suitable coupling reagent, such as HA TU, to condense and form 

5 the amide bond in compound (G). 

[ 00845} EXAMPLE 24: 2-[ ( cyclopropylmethyl)amino ]-N4-{ 8-[ 5-

(trifluoroacetyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 )oct-3-endo-yl} benzene-1,4-

dicarboxamide. 

(00846) STEP 1: To a suspension of ethyl 6-[3-endo-( {[(l, 1-

10 dimethylethyl)oxy ]carbonyl} amino )-8-azabicyclo[3 .2.1 ]oct-8-yl ]pyridine-3-

carboxylate (synthesized in example I) (1.47 g, 3.92 mrnol) in THF (25 ml) was 

slowly added lithium aluminum hydride (1.96 ml, 2M solution in THF, 3.92 mmol) at 

0 °C. The reaction mixture was stirred at 0 °C for 4 hours and then quenched by 

addition of water (0.15 ml), followed by 15% aqueous sodium hydroxide (0.15 ml) 

15 and then water (0.45 ml). After being stirred for 0.5 hat room temperature the mixture 

was diluted with ethyl acetate, filtered through Celite, washed with ethyl acetate and 

concentrated. Column chromatography on silica ( dichloromethane:methanol 30: I to 

15: 1) afforded 1, 1-dimethylethyl {8-[5-(hydroxymethyl)pyridin-2-yl]- 8-

azabicyclo[3.2.1 )oct-3-endo-yl}carbamate (0.72 g, 55% yield). MS (EI) for 

20 C1sH21N303: 334 (MH). 

[00847] STEP 2: A suspension of 1, 1-dimethylethyl {8-[5-

(hydroxymethyl)pyridin-2-yl]-8-azabicyclo[3.2.l]oct-3-endo-yl}carbamate (105 mg, 

0.31 mmol) and Dess-Martin periodinane (147 mg, 0.35 mrnol) in dichloromethane (5 

mL) was stirred at room temperature for 90 min. A 10% solution of sodium 

25 thiosulfate (5 mL) and then saturated sodium bicarbonate (5 mL) were added and 

stirring was continued for 30 min. The layers were separated and the aqueous layer 

was extracted with dichloromethane (2 x 20 mL). The combined organic layers were 

washed with saturated sodium bicarbonate (20 mL) and brine (20 mL), dried over 

sodium sulfate, and concentrated to give crude 1, 1-dimethylethyl [8-( 5-formylpyridin-

30 2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]carbamate (100 mg, 96% yield) as a colorless 

foam. 1H NMR (400 MHz, CDCh): 9.76 (s, lH), 8.55 {d, lH), 7.92 (dd, IH), 6.54 

(d, lH), 4.97 (d, IH), 4.60 (br s, 2H), 3.81 (m, lH), 2.20 (m, 4H), 2.08 (d, 2H), 1.80 

(d, 2H). 
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[00848} STEP 3: To a solution of 1, 1-dimethylethyl [ 8-( 5-fonnylpyridin-2-yl)-8-

azabicyclo[3 .2.1 ]oct-3-endo-yl)carbamate (72 mg, 0.22 mmol) in DMF ( 1.5 mL) was 

added trimethyl(trifluoromethyl)silane ( 154 mg, 1.09 mmol) and cesium carbonate 

5 (85 mg, 0.26 mol), and the reaction mixture was stirred at room temperature for 1 h. 

Ethyl acetate (30 mL) was added, and the mixture was washed with water (3 x 10 mL) 

and brine (10 mL), dried over sodium sulfate, and concentrated. Column 

chromatography on silica (dichloromethane:methanol 95:5) afforded 1,1-

dimethylethyl {8-[ 5-(2,2,2-trifluoro-l-hydroxyethyl)pyridin-2-yl]-8-

10 azabicyclo[3.2.l]oct-3-endo-yl}carbamate (45 mg, 52% yield). 1H NMR (400 MHz, 

CDC13): 8.17(d, lH), 7.59(dd, 1H),6.55(d, 1H),4.98(brs, IH),4.91 (m, IH),4.51 

(br s, 2H), 3.78 (m, lH), 2.51 (d, lH), 2.24 (m, 2H), 2.16 (m, 2H), 2.03 (m, 2H), 1.70 

(d, 2H), 1.45 (s, 9H); MS (EI) for C19H26F3N303: 402 (MH+). 

(00849] STEP 4: A suspension of 1,1-dimethylethyl {8-[5-{2,2,2-trifluoro-1-

15 hydroxyethyl)pyridin-2-yl]-8-azabicyclo(3 .2.1 )oct-3-endo-yl} carbamate ( 41 mg, 0.10 

mmol) and Dess-Martin periodinane (52 mg, 0.12 mmol) in dichlorornethane (2 mL) 

was stirred at room temperature for 3.5 h. A 10% solution of sodium thiosulfate (2 

mL) and then saturated sodium bicarbonate (2 mL) were added and stirring was 

continued for 30 min. The layers were separated and the aqueous layer was extracted 

20 with dichloromethane (2 x 10 mL). The combined organic layers were washed with 

brine (50 mL), dried over sodium sulfate, and concentrated to give crude 1, 1-

dimethylethyl {8-[5-(trifluoroacetyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 ]oct-3-endo-

yl }carbamate (40 mg, 98% yield) as a colorless. MS (EI) for C19H24F3N30 3: 400 

(MH+). 

25 [00850] STEP 5: To a solution of 1, 1-dimethylethyl { 8-[ 5-

(trifluoroacetyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 ]oct-3-endo-yl }carbamate (38 g, 0.10 

mmol) in methanoi (2 mL) was added a solution of 4N hydrogen chloride in dioxane 

(2 mL), and the reaction mixture was refluxed for 2 min. After cooling to room 

temperature the mixture was concentrated and dried in vacuo. To the residue was 

30 added 4-(aminocarbonyl)-3-[( cyclopropylmethyl)amino ]benzoic acid (synthesized 

according to reagent prep 39) (23 mg, 0.10 mmol), HA TU (38 mg, 0.10 mmol), DMF 

(1 mL), and diisopropylethylamine (76 mg, 0.58 mmol), and the mixture was stirred 

at room temperature for 16 h. Purification by preparatory HPLC (0.1 % ammonium 
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acetate buffered aqueous acetonitrile mobile phase) provided 2-[(cyclopropyl­

methyl)amino ]-N4-{ 8-[ 5-(trifluoroacetyl)pyridin-2-yl)-8-azabicyclo[3 .2.1 )oct-3-

endo-yl} benzene-1,4-dicarboxamide (18 mg, 37% yield). 1H NMR (400 MHz, 

DMSO-d6): 8.77 (s, lH), 8.26 (t, lH), 8.23 (d, lH), 7.99 (dd, 1 H), 7.94 (br s, lH), 

5 7.67 (d, lH), 7.30 (br s, lH), 6.99 (d, lH), 6.91(m,2H), 4.96 (br s, lH), 4.56 (hrs, 

l H), 3.89 (m, 1 H), 3.03 (t, 2H), 2.26 (m, 2H), 2.06 (m, 6H), 1.11 {m, 1 H), 0.52 (m, 

2H), 0.25 (m, 2H); MS (EI) for C26H2sF3N503: 516 (MH+). 

SYNfHETIC SCHEME 25: 

~ ~ 
~~~. NH, ~~~. 

C _)=( D _)=( 
R4b CO:tf ~b CONH2 

10 B 

[00851] Scheme 25 generally describes the synthesis of all of the compound(s) 

listed in Example 25, wherein ~a and ~bare as defined in the specification. 

15 [00852) In Scheme 25, compound (B) is added to compound (A), with a suitable 

coupling reagent, such as HA TU, to condense and form the amide bond in compound 

(C). This scheme is applicable when ~a and ~b are the same. To compound (C) is 

added NH3 (g) under appropriate reaction conditions to form compound (D). 

[00853] EXAMPLE 25: N-[8-(5-Acetylpyridin-2-yl)-8-azabicyclo[3.2. l )oct-3-

20 endo-yl]-2,5-dimethylbenzene-l ,4-dicarboxamide. 

100854] STEP I: 2,5-Dimethy1terephthalic acid (200 mg, 1.03 mmol) was 

dissolved in DMF (5 mL) and HA TU (392 mg, 1.03 mmol) was added and the 

mixture was stirred at ambient for 15 minutes. N,N-Diisopropylethylamine (0.7 mL, 

3.99 mmol) was added and after 5 minutes 1-[6-(3-endo-amino-8-azabicycio-

25 [3.2.l)oct-8-yl)pyridine-3-yl]ethanone (prepared in Example 19 Step 3) (250 mg, 1.02 
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mmol) was added and the mixture was stirred at 50 °C for 15 h. The mixture was 

cooled to ambient temperature and HATU (392 mg, 1.03 mmol) and N,N­

diisopropylethylamine (0.2 rnL, 1.14 mmol) were added and the mixture was stirred at 

ambient for 15 minutes. Ammonia gas was bubbled into the solution and a thick 

5 precipitate formed. The mixture was stirred at SO °C for 0.5 h and then was cooled to 

ambient temperature and was concentrated. The residue was treated with 1 N aqueous 

hydrochloric acid (- 2mL) and DMSO. Water was added and the precipitate was 

collected by filtration then further purified by reverse phase HPLC. The pure fractions 

were combined and concentrated to an aqueous residue. The aqueous residue was 

I 0 basified with sodium bicarbonate and extracted with ethyl acetate (2x). The 

combined organic portion was dried over magnesium sulfate then filtered and was 

concentrated to afford N-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2. l )oct-3-endo-yl]-

2,5-dimethylbenzene-1,4-dicarboxamide (77 mg, 0.183 mmol, 18% yield). 1H NMR 

(400 MHz, d6-DMSO): 8 8.74 (d, lH), 8.28 (d, IH), 7.97 (dd, lH), 7.71 (br s, lH), 

15 7.41 (br s, IH), 7.24 (s, IH), 7.12 (s, IH), 6.79 (d, 1H), 4.62 (hrs, 2H), 3.87 (hrs, 

IH), 2.45 (s, 3H), 2.35 (s, 3H), 2.30 (s, 3H), 2.27-2.18 (m, 2H), 2.15-1.94 (m, 4H), 

1.89 (d, 2H); MS (EI) for C24H2sN403: 421 (MH+). 

20 

REAGENT PREPARATIONS: 

[00855] The following reagents referred to in the above examples were made as 

follows. The reagent numbers below correspond to the reagent numbers referred to in 

the above examples. 

25 REAGENT PREPARATION 1: tert-butyl 8-azabicyclo[3 .2.1 )octan-3-endo­

yl carbamate: 

H 

~H 
NH BOC 
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[00856) STEP 1: To a 5 L round-bottom flask was added 8-methyl-8-

azabicyclo(3.2.l]octan-3-endo-amine (432 g, 3.1mo!),2 L of dry 1,4-dioxane, 675 

mL of deionized water and 468 g of dry triethylamine. Di-tert-butyl dicarbonate 

(solution in 1.2 L of dioxane) was added dropwise to the stirring solution at room 

5 temperature over 16 h. The reaction mixture was concentrated and the resulting 

residue suspended in 2.5 L of methylene chloride. then washed twice with l L of 

water, dried with anhydrous magnesium sulfate, filtered, and volatile organics 

removed by rotary evaporation to yield 617 g (83%) of tert-butyl 8-methyl-8-

azabicyclo[3.2.1 )octan-3-ylcarbamate (mp 79-81 °C). 

10 [00857] STEP 2: To a 5 L round-bottom flask was added 480 g (2.0 mo!) of tert-

butyl 8-methyl-8-azabicyclo[3.2. l)octan-3-endo-ylcarbamate, 2 L of toluene, and 69 g 

(0.5 mo!) of potassium carbonate. 2,2,2-Trichloroethyl chloroformate (347 mL, 2.4 

mol) was added dropwise at room temperature over 6 h and the reaction heated at 

reflux temperature for 8 h. After the solution was cooled to room temperature, 1.2 L 

15 of water was added to the reaction solution and stirred 0.5 h. The organic layer was 

separated and washed with l L of brine, dried with anhydrous magnesium sulfate, 

filtered, and concentrated to yield a cloudy oil. The oil was titruated with 700 mL of a 

3 :2 ethyl ether/hexanes solution to yield 280 g (mp 131-135 °C) of 2,2,2-

trichloroethyl 3-endo-(tert-butoxycarbonylamino )-8-azabicyclo[3 .2.1 )octane-8-

20 carboxylate that was collected by filtration. The mother liquour was concentrated and 

titruated further to yield a less pure sample of the Troe protected diamine ( 129 g, mp 

116-ll8°C). 

[00858) STEP 3: To a 5 L round-bottom flask was added 360 g (0.9 mo!) of 

2,2,2-trichloroethyl 3-endo-(tert-butoxycarbonylamino )-8-azabicyclo[3 .2 .1 )octane-8-

25 carboxylate, 2.8 L of methanol and 675 g (12.6 mol) of ammonium chloride. The 

solution was heated to reflux and 387 g (7.5 mol) of zinc dust was carefully added in 

small portions over 0.5 h. Upon complete addition of the zinc dust, the reaction was . 

heated at reflux temperature for 2 h then cooled to room temperature. The reaction 

filtered through a thin pad a Celite 545, and the methanol removed by rotary 

30 evaporation. The resulting solid was dissolved in 800 mL of methylene chloride and 

stirred with 600 mL of concentrated ammonium hydroxide for 0.5 h. The organic 

layer was separated, washed with 600 mL of water, dried with anhydrous magnesium 

sulfate, filtered, and concentrated to yield an oil. The residue was dissolved in 200 mL 
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of methylene chloride and 1 L of ethyl ether then filtered. The resulting solution was 

chilled to 0 °C and 215 mL of 4N hydrogen chloride in dioxane were added slowly, 

dropwise over 0.5 h, being sure to maintain the reaction solution temperature close to 

0 °C. After the addition was complete, 200 mL of methylene chloride and 1.4 L of 

5 ethyl ether were added to the cooled solution and a pale white precipitate formed. The 

resulting solid was collected by filtration to yield 173 g (85%) oftert-butyl 8-

azabicyclo[3.2. l )octan-3-endo-ylcarbarnate hydrochloride salt. 

REAGENT PREPARATION 2: 4-( l-methylpiperidin-4-yl)benzylarnine: 

10 

[00859) STEP 1: To a solution of 4-piperidin-4-ylbenzarnide (200 mg, 1.00 

mmol), 37% aqueous formaldehyde (162 µL, 2.00 mmol), and acetic acid (86 uL, 1.5 

15 mrnol) in a mixture of dichloromethane and methanol (2: 1, 6 mL) was added sodium 

triacetoxylborohydride (318 mg, 1.5 mmol) in portions over fifteen minutes and 

stirring was continued for 2 hr at room temperature. The reaction was then quenched 

with water and adjusted to pH 9 with 2N aqueous sodium hydroxide then extracted 

with dichloromethane (2x 50 ml). The organic extracts were combined and dried over 

20 sodium sulfate, filtered and concentrated to give 4-(1-methylpiperidin-4-yl)benzamide 

(190 mg, 87 %). MS (EI) forC13H 1sN20: 218 (MH+). 

(008601 STEP 2: To an ice cold solution of 4-(1-methylpiperidin-4-yl)benzamide 

(190 mg, 0.87 mmol) in tetrahydrofuran (5 mL) was added I .OM lithium aluminum 

hydride in tetrahydrofuran (1.79 mL, l.79 mmol) and stirring continued overnight at 

25 room temperature. The reaction mixture was quenched by adding sodium sulfate 

decahydrate until gas evolution ceased. The suspension was filtered through Celite 

and and the filter cake washed with a mixture of ethyl acetate and chloroform (2: 1, 

50mL). The filtrate was concentrated to give 4-(1-methylpiperidin-4-yl)benzylamine 

(130 mg, 71%) as an oil. 1H NMR (400 MHz, CDC13): 7.23 (dd, 4H), 3.86 (s, 3H), 

30 2.98 (m, 2H), 2.49 (m, lH), 2.11 (m, 2H), 1.83 (m, 4H). 
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5 

REAGENT PREPARATION 3: (S)-1-[ 4-( 4-methylpiperazin-1-yl)phenyl]ethylamine: 

[00861} STEP 1: A solution of (1S)-1-(4-bromophenyl)ethylamine (1 Og, 50 

mmol) and di-tert-butyl dicarbonate (13 g, 60 mmol) in dichloromethane (80 mL) was 

stirred at room temperature for 15 hours. Concentration of the reaction mixture 

afforded a solid residue that was then suspended in diethyl ether (100 mL). The 

10 mixture was diluted with hexane (100 mL) and the solid was isolated by filtration, 

then washed with hexane and dried to afford 14.4 g, 48 mmol (96%) of 1,1-

dimethylethyl [(lS)-1-(4-bromophenyl)ethyl]carbamate. 1H NMR (400 MHz, 

CDCI3): 7.46-7.42(m,2H), 7.19-l.76(m,2H),5.29(s, lH),4.71 (brs, lH), l.43-

1.39 (m, 12H). MS (EI) forCnH1sBrN02: 301 (MH+). 

15 [00862] STEP 2: A mixture of 1,1-dimethylethyl [(lS)-1-(4-bromophenyl)-

ethyl]carbamate (14.4 g, 48 mmol), tris(dibenzylideneacetone)dipalladium(O) (4.6 g, 

4.8 mmol), N-methylpiperazine (22 mL, 200 mmol), BINAP (1.4 g, 4.8 mmol) and 

tribasic potassium phosphate in ethylene glycol dimethylether (120 mL) was refluxed 

for 15 hours. On cooling to room temperature, the mixture was diluted with ethyl 

20 acetate (100 mL). The organic mixture was extracted using IN aqueous hydrochloric 

acid (3 x 100 mL). The pH of the combined aqueous portions was adjusted to 10 and 

was then extracted using ethyl acetate (3 x l 00 mL). The combined organic portion 

was washed with brine then dried over anhydrous sodium sulfate. Filtration and 

concentration afforded a brown residue which was purified by silica gel column 

25 chromatography. Eluting with 0-20% methanol in ethyl acetate, purified fractions 

were pooled and concentrated to afford 12.9g, 40.5 mmol (84%) of 1,1-dimethylethyl 

{ ( 1S)-1-[4-( 4-methylpiperazin-1-yl)phenyl)ethyl} carbamate. 1H NMR ( 400 MHz, d6-

DMSO): 7.16 (d, 2H), 6.84 (d, 2H), 4.54 (m, lH), 3.07 (m, 4H), 2.42 (m, 4H) 2.21 (s, 

30 
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[00863) STEP 3: A solution of 1, 1-dimethylethyl { ( 1S)-1-[4-( 4-methylpiperazin-

1-yl)phenyl)ethyl }carbamate (2g, 6.3 mmol) and 4N hydrogen chloride in dioxane (5 

mL) in methanol (5 mL) was refluxed for 2 min. After cooling to room temperature 

the mixture was concentrated and rotary evaporated from benzene, and further dried 

5 in vacuo to afford 1.7 g, 5.9 mmol (95%) of (S)-1-[4-( 4-methylpiperazin-1-

yl)phenyl]ethylamine dihydrochloride. MS (EI) for C13H21N3: 220 (MH+). 

10 

REAGENT PREPARATION 4: (S)-2-[ 4-(1-aminoethyl)phenoxy]-N,N­

diethylethylamine: 

[00864] STEP l: A solution of (S)-1-(4-methoxyphenyl)ethanamine (3.10 g, 20.5 

mmol) in dichloromethane (30 ml) was cooled to -78 °C and a solution of boron 

tribromide (3.88 ml, 41 mmol) in dichloromethane (15 ml) was added dropwise. The 

15 reaction mixture was stirred at -78 °C for two hours and then at room temperature for 

2 h. The solution was then cooled to 0 °C and water (15 ml) was added followed by 

saturated aqueous sodium carbonate to pH 8. The mixture was partially concentrated 

by rotary evaporation, tetrahydrofuran (50 ml) was then added followed by di-tert­

butyl dicarbonate (4.47 g, 20.5 mmol) and the reaction mixture was stirred at room 

20 temperature overnight. The water layer was extracted with ethyl acetate (2x 150 ml) 

and the combined organic layers were washed with brine, dried over sodium sulfate 

then filtered and concentrated. The residue was purified by silica gel column 

chromatography using hexanes:ethyl acetate 4: 1 to 3: 1 as eluent to afford 1, 1-

dimethylethyl [(lS)-1-(4-hydroxyphenyl)ethyl]carbamate (2.90 g, 60 % yield). 1H 

25 NMR (400 MHz, CDCl3): 7.10 (br s, 2H), 6.73 (d, 2H), 6.07 (hrs, 1H), 4.91-4.51 (m, 

2H), 1.56-1.25 (m, 12H). 

(00865) STEP 2: To a solution of 1, 1-dimethylethyl [( 1S)-1-(4-

hydroxyphenyl)ethyl]carbamate (2.90 g, 12.2 mmol) in dimethylformamide (25ml) 

were added cesium carbonate (11.9 g, 36.6 mmol) and 2-bromo-N,N-diethylamine 

30 hydrobromide (3.18 g, 12.2 mmol) and the reaction mixture was stirred at 60 °C for 

24h. The mixture was partitioned between ethyl acetate (150 ml) and water (75ml) 
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and the organic phase was washed with IM aqueous sodium hydroxide (50 ml), 5% 

aqueous lithium chloride (50ml), dried over sodium sulfate then filtered and 

concentrated to give 1,1-dimethylethyl [(lS)-1-(4-{[2-

(diethylamino)ethyl)oxy}phenyl)ethyl]carbarnate (0.920 g, 22% yield) as a yellow oil. 

5 MS (EI) forC19H32N203: 337 (MH+). 

[00866] STEP 3: A solution of 1, 1-dimethylethyl [( l S)-1-( 4-{[2-

(diethylamino )ethyl]oxy}phenyl)ethyl]carbarnate (0.912 g, 2.7 mmol) in 4N hydrogen 

chloride in dioxane (5 mL) and methanol (5 rnL) was refluxed for 2 min. After 

cooling to room temperature the mixture was concentrated to afford (S)-2-[4-(1-

10 aminoethyl)phenoxy]-N,N-diethylethylamine as the hydrochloride salt (0.830 g, 99% 

yield). MS (EI) forC 14H24N20: 237 (MHl. 

[00867] Using analogous synthetic techniques and substituting with alternative 

starting reagents, the following reagents were prepared. Alternative starting materials 

were obtained commercially unless otherwise indicated. 

15 [00868] 2-[ 4-( aminomethyl)phenoxy ]-N ,N-diethylethylarnine: 

Synthesized according to the method of reagent preparation 4 using 4-

20 (aminomethyl)phenol in step 1. 1H NMR(CD30D): 7.45 (d, 2H), 7.10 (d, 2H), 4.40 (t, 

2H), 4.06 (s, 2H), 3.70 (s, 2H), 3.65 (t, 2H), 3.32 (t, 2H), 1.39-1.36 (m, 6H). MS (EI) 

for C13H22N20: 223. 

25 

30 

[00869] (S)-2-[ 4-( 1-aminoethyl)-3-fluorophenoxy ]-N,N-diethylethylamine: 

Synthesized according to the method of reagent preparation 4 using (S)-4-( l­

aminoethyl)-3-fluorophenol in step 1. MS (El) for C14H23FN20: 255 (MH+). 
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[00870) 2-[3-(aminomethyl)phenoxy]-N,N-diethylethylamine: 

5 (00871) Synthesized according to the method of reagent preparation 4 using 3-

(aminomethyl)phenol in step 1. 1H NMR(DMSO-d6): 6.05 (t, 2H), 5.85 (s, 2H), 5.75-

5.72 (m, 2H), 3.05-3.03 (m, 2H), 2.28 (s, 2H), 2.28-2.01 (m, 2H), 1.95-1.93 (m, lOH). 

MS(EI) for C13H22N20: 223. 

10 REAGENT PREPARATION 5: [3-fluoro-4-(4-methylpiperazin-1-

yl)phenyl]benzylamine: 

15 [00872) STEP 1: To 4-bromo-3-fluorobenzoic acid (2.00 g, 9.13 mmol) in 

methanol ( 12 ml) was added sulfuric acid (500 µI) and heated to 80°C for 18 h then 

cooled to room temperature and concentrated. The residue was diluted with saturated 

sodium bicarbonate and extracted with ethyl acetate. The organic layer was dried 

over sodium sulfate, filtered, and then concentrated to afford (2.07 g, 97%) of methyl 

20 4-bromo-3-fluorobenzoate, which was used without further purification. 1H NMR 

(400 MHz, CD30D): 7.80-7.73 (m, 3H), 3.91 (s, 3H). MS (EI) for C8H6BrF02: 234 

(MH+). 

[008731 STEP 2: To 1-methylpiperazine (980 µl, 8.80 mmol) in toluene (15 ml) 

was added tris(dibenzylidene acetone)dipalladium (201 mg, 0.22 mmol), BINAP (550 

25 mg, 0.88 mmol), and cesium carbonate (4.30 g, 13.2 mmol). The mixture was stirred 

for 30 minutes before the addition of methyl 4-bromo-3-fluorobenzoate (2.05 g, 8.80 

mmol), after which, the temperature was increased to 105°C and stirred for an 

additional 18 h. The mixture was cooled and filtered through Celite, washed with 

ethyl acetate, and the resultant filtrate concentrated in vacuo to afford an orange oil. 

30 The residue was purified by column chromatography eluting with 5% methanol in 
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dichloromethane. Pure fractions were concentrated to afford (1.80 g, 81 %) of methyl 

3-fluoro-4-( 4-methylpiperazin-1-yl)benzoate as a colorless oil. 1H NMR ( 400 MHz, 

CD30D): 7.78-7.73 (d, lH), 7.64-7.59 (d, lH), 7.09-7.03 (m, lH), 3.86 (s, 3H), 3.26-

3.20 (m, 4H), 2.65-2.59 (m, 4H), 2.35 (s, 3H). MS (El) for C13H11FN202: 253 

5 (MH+). 

[00874) STEP 3: To methyl 3-fluoro-4-(4-methylpiperazin-1-yl)benzoate (1.80 g, 

7.13 mmol) in methanol (40 ml) was added 1 M sodium hydroxide (25 ml, 25.0 

mmol). The solution was stirred at 50°C for 3 h, at which point the mixture was 

concentrated. The residue was diluted with water (I 0 ml) and the pH adjusted to 6 

I 0 with I N hydrochloric acid. The resultant precipitate was collected by filtration and 

dried in vacuo to afford (733 mg, 43%) of3-fluoro-4-(4-methylpiperazin-1-yl)benzoic 

acid. 1H NMR (400 MHz, CD30D): 7.73-7.68 (d, lH), 7.62-7.57 (d, lH), 7.03-6.97 

(m, lH), 3.26-3.20 (m, 4H), 2.83-2.76 (m, 4H), 2.47 (s, 3H). MS (EI) for 

C12H1sFN202: 239 (MHl. 

15 [00875] STEP 4: To 3-fluoro-4-( 4-methylpiperazin-1-yl)benzoic acid (250 mg, 

1.05 mmol) in THF (I 0 ml) was added triethylamine (221 µl, 1.58 mmol) and isobutyl 

chloroformate (145 µl, 1.10 mmol). The mixture was stirred at 0°C for 1 hour, at 

which time concentrated aqueous ammonia (3 ml) was added. The reaction mixture 

was stirred for 3 hours then the volume was reduced in vacuo. The residue was 

20 diluted with water and extracted with ethyl acetate. The organic layer was washed 

with brine, dried over anhydrous sodium sulfate, filtered, and then concentrated to 

afford (30.0 mg, 12%) of 3-fluoro-4-( 4-rnethylpiperazin-1-yl)benzamide, which was 

used without further purification. MS (EI) for C 12H16FN 30: 238 (MH+). 

(00876) STEP 5: To 3-fluoro-4-(4-methylpiperazin-1-yl)benzamide (300 mg, 1.33 

25 mrnol) in THF (10 ml) was added sodium borohydride (252 mg, 6.67 mmol), 

followed by dropwise addition of boron trifluoride etherate (2.28 ml, 8.65 mmol) over 

5 minutes. The mixture was stirred at 70°C for 16 h, at which point the mixture was 

cooled and quenched with lN aqueous hydrochloric acid then THF was removed by 

rotary evaporation. The mixture was diluted with water (10 ml) and the pH adjusted 

30 to 10 with l N sodium hydroxide, extracted with ethyl acetate and the orgaic phase 

dried over sodium sulfate, filtered, and concentrated to afford (221 mg, 75%) of [3-

fluoro-4-(4-methylpiperazin-1-yl)phenyl]benzylamine. 1H NMR (400 MHz, 

CD30D): 7.23-7.11(m,3H), 4.05 (s, 2H), 3.49-3.40 (m, 2H), 3.26-3.20 (rn, 2H), 
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5 

3.17-3.08 (m, 2H), 2.99-2.91(m,2H), 2.68 (s, 3H). MS (El) for C12H1sFN3: 224 

(MH+). 

REAGENT PREPARATION 6: 3-fluoro-4-methoxybenzylamine: 

F 

[00877] STEP 1: A mixture of 3-fluoro-4-hydroxybenzoic acid (500 mg, 3 .2 

mmol), cesium carbonate (3.1g,9.6 mmol) and iodomethane (440 µI, 7.0 mmol) in 

dimethylforrnamide (7 mL) was stirred at room temperature for 4 hours. The mixture 

10 was diluted with ethyl acetate and washed with 5% aqueous lithium chloride, 1 N 

aqueous sodium hydroxide, brine, then dried over anhydrous sodium sulfate. 

Filtration and concentration afforded 534 mg, 2.9 mmol (92%) of methyl 3-fluoro-4-

(methyloxy)benzoate. MS (EI) for C9H9F03: 185 (MH+). 

[00878] STEP 2: A solution of methyl 3-fluoro-4-(methyloxy)benzoate (534 mg, 

15 2.9 mmol) in 35% aqueous potassium hydroxide:methanol (1 :4, 10 mL) was stirred at 

reflux for 1 hour. The solution was cooled to room temperature and the methanol was 

evaporated. The pH of the aqueous portion was brought to 2 using concentrated 

hydrochloric acid. The precipitate which formed was collected by filtration and 

washed with water to afford 400 mg, 2.4 mmol (83%) of 3-fluoro-4-methoxybenzoic 

20 acid. MS (EI) for CsH1F03: 169 (M-H). 

[00879) STEP 3: To a solution of 3-fluoro-4-methoxybenzoic acid (400 mg, 2.4 

mmol) and triethylamine (560 µl, 3.5 mmol) in tetrahydrofuran (10 mL) cooled to 0°C 

was added isobutylchloroformate (320 µl, 2.4 mmol), and the mixture was stirred at 

0°C for 1 hour. The solution was wanned to room temperature and was saturated with 

25 ammonia gas, then stirred for 15 hours at room temperature. The mixture was diluted 

with ethyl acetate, then washed with 20% aqueous citric acid, saturated aqueous 

sodium bicarbonate, and brine, then dried over anhydrous sodium sulfate. Filtration 

and concentration afforded 280mg, 1. 7 mmol (70%) of 3-fluoro-4-

(methyloxy)benzamide. MS (EI) for CsH8FN02: 170 (MH). 

30 
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(00880] STEP 4: To a solution of 3-fluoro-4-(methyloxy)benzamide ( 100 mg, 

0.60 mmol) in tetrahydrofuran (5 mL) was added sodium borohydride (115 mg, 3.0 

mmol) followed by the drop-wise addition of a solution ofborontrifluoride etherate 

(48% BF3 ca., 475 µI, 3.8 mmol) in tetrahydrofuran (3 mL). The mixture was stirred 

5 at reflux for 15 hours, then was cooled to room temperature and diluted with ethyl 

acetate. The organic portion was extracted with 20% aqueous citric acid. The 

aqueous portion was brought to pH 8 using solid sodium bicarbonate, then was 

extracted several times using ethyl acetate. The combined organic portion was 

washed with brine then dried over anhydrous sodium sulfate. Filtration and 

10 concentration afforded a yellow residue, which was purified by silica gel column 

chromatography using 10% methanol in dichloromethane as eluent. Purified fractions 

were pooled and concentrated to afford 56 mg, 0.36 mmol (61 %) of 3-fluoro-4-

methoxybenzylamine as a colorless residue. MS (EI) for CsH 10FNO: 156 (MH+). 

(00881] Using analogous synthetic techniques and substituting with alternative 

15 starting reagents, the following intermediate reagents were prepared. Alternative 

starting reagents were obtained commercially. 

20 

[00882] 4-fluoro-3-methoxybenzylamine: 

Prepared according to the method of reagent preparation 6 by omission of step 1 and 2 

and using 2-fluoro-6-methoxybenzoic acid in step 3. MS (EI) for CsH 1oFNO: 156 

(MH+). 

25 [00883] 2-chloro-6-fluoro-3-methylbenzyl a.mine: 

Cl 'Cc'NH2 

F 

372 



5 

Prepared according to the method of reagent preparation 6 by omission of step 1 and 2 

and using 2-chloro-6-fluoro-3-methylbenzoic acid in step 3. MS (EI) for C8H9CJFN: 

178 (MH+). 

(008841 2-fluoro-6-methoxybenzylarnine: 

OMe a:NH2 
F 

Prepared according to the method of reagent preparation 6 by omission of step 1 and 2 

and using 2-fluoro-6-methoxybenzoic acid in step 3. MS (EI) for C8H10FNO: 156 

10 (MH+). 

15 

(00885] 2,6-difluoro-4-methoxybenzylamine: 

F ftNH2 
MeO F 

Prepared according to the method of reagent preparation 6 by omission of step l and 2 

and using 2,6-difluoro-4-methoxybenzoic acid in step 3. MS (EI) forCsH9F2NO: 174 

(MH+). 

20 (00886] 2-chloro-4-methoxybenzylamine: 

Prepared according to the method of reagent preparation 6 by using 2-chloro-4-

25 hydroxybenzoic acid in step 1. MS (EI) forCsH10ClNO: 173 (MH+). 

(00887} 4-fluoro-2-methoxybenzylarnine: 
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Prepared according to the method ofreagent preparation 6 by using 4-fluoro-2-

5 hydroxybenzoic acid in step 1. MS (EI) for C8H 10FNO: 156 (MH+). 

10 

REAGENT PREPARATION 7: tert-butyl 4-(5-(1-aminoethyl)pyridin-2-

yl)piperazine-1-carboxylate: 

(00888] STEP l: A mixture of ethyl 6-chloronicotinate (2.67 g, 14.4 mmol), tert-

butyl piperazine-1-carboxylate (2.5 g, 13 .4 mrnol) and N,N-diisopropylethylamine 

(3.5 mL, 20 mmol) in DME (15 mL) was heated at 120°C for 12 hours. The mixture 

15 was then cooled to room temperature and partitioned with ethyl acetate and 10% 

aqueous citric acid. The organic layer was washed twice with I 0% aqueous citric 

acid then brine and dried over anhydrous sodium sulfate. Filtration and concentration 

followed by silica gel flash chromatography of the residue using 3: 1 hexanes:ethyl 

acetate to 100% ethyl acetate afforded tert-butyl 4-(5-( ethoxycarbonyl)pyridin-2-

20 yl)piperazine-1-carboxylate (3.65 g). 1H NMR (400 MHz, CDC13): 8.81 (s, lH), 8.04 

(d, lH), 6.58 (d, IH), 4.33 (q, 2H), 3.70-3.67 (m, 4H), 3.56-3.53 (m, 4H), 1.49 (s, 

9H), 1.37 (tr, 3H). 

[00889) STEP 2: tert-Butyl 4-(5-(ethoxycarbonyl)pyridin-2-yl)piperazine-1-

carboxylate (3.65 g, I 0.9 mmol) was taken into methanol (40 mL) followed by 

25 addition of 1 M aqueous sodium hydroxide ( 15 mL) and THF ( 15 mL), and the 

mixture was heated at 50°C for one hour. An additional portion of l M aqueous 

sodium hydroxide ( 10 mL) was then added and heating \vas continued an additional 

two hours. The mixture was then cooled to room temperature and concentrated to 

remove organic solvents. The aqueous residue was partitioned with ethyl ether and 
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the organic layer was discarded. The aqueous phase has carefully brought to pH 5-6 

by addition of IM aqueous hydrochloric acid to give a thick white suspension. The 

solid was collected by filtration and dried to give 6-(4-(tert-butoxycarbonyl)piperazin­

l-yl)nicotinic acid (2.0 g). 1H NMR (400 MHz, DMSO-d6): 12.57 (br s, IH), 8.64 (s, 

5 IH), 7.95 (d, lH}, 6.86 (d, IH), 3.67-3.62 (m, 4H), 3.45-3.40 (m, 4H), 1.43 (s, 9H). 

(00890] STEP 3: 6-(4-(tert-Butoxycarbonyl)piperazin-1-yl)nicotinic acid (2.0 g, 

6.5 mmol) was taken into DMF (10 mL) followed by addition of HATU (2.48 g, 6.5 

mmol), N,N-diisopropylethylamine (2.5 rnL, 14.1 mmol) and N,0-

dimethylhydroxylamine hydrochloride (652 mg, 6. 7 mmol), and the mixture was 

10 stirred at room temperature over 12 hours. The resulting solution was partitioned with 

ethyl acetate and water then the organic phase washed with water (3x), 10% aqueous 

citric acid (2x) then 0.5M aqueous sodium hydroxide and brine. The organic solution 

was dried over anhydrous sodium sulfate, filtered and concentrated, then purified by 

silica gel flash chromatography with ethyl ether as eluent to provide tert-butyl 4-(5-

15 (methoxy(methyl)carbamoyl)pyridin-2-yl)piperazine-1-carboxylate (1.45 g). MS (EI) 

for C17H26N404: 351 (MH+). 

[00891] STEP 4: tert-Butyl 4-(5-(methoxy(methyl)carbamoyl)pyridin-2-

yl)piperazine-1-carboxylate (1.45 g, 4.1 mmol) was taken into THF (20 mL) and the 

solution cooled to 0°C under a nitrogen atmosphere. Methyl magnesium bromide 

20 (3.0M in ethyl ether, 3.5 mL) was added in portions and the mixture was allowed to 

stir I 0 minutes followed by addition of another 1.5 mL aliquot then the mixture was 

warmed to room temperature. The solution was then partitioned with ethyl ether and 

water and the organic phase washed with brine then dried over anhydrous sodium 

sulfate, filtered and concentrated. The residue was taken into methanol (25 mL) 

25 followed by portion-wise addition of sodium borohydride solid (250 mg) over 10 

minutes. The mixture was allowed to stir at room temperature another 10 minutes 

then concentrated. The residue was partitioned with ethyl ether and water and the 

aqueous phase extracted ethyl ethyl ether (2x). The combined organic layers were 

dried over anhydrous sodium sulfate, filtered and concentrated to give tert-butyl 4-(5-

30 ( 1-hydroxyethyl)pyridin-2-yl)piperazine-1-carboxylate ( 1.48 g) which was carried 

forward without further purification. 

[00892) STEP 5: tert-Butyl 4-(5-(1-hydroxyethyl)pyridin-2-yl)piperazine-1-

carboxylate (1.48 g) as obtained in step 4 was taken into DMF (10 mL) followed by 
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addition of sodium azide (580 mg, 8.9 mmol), DPPA (1.6g, 5.7 mmol) and N,N­

diisopropylethylarnine (0. 72 ml, 4.2 mmol) an_d the mixture was heated to 60°C for 

12 hours. Additional aliquots of sodium azide and DPP A were then added to the 

reaction mixture and the temperature was raised to 7 5°C for an additional 12 hours. 

5 The mixture was then cooled to room temperature and partitioned with ethyl ether and 

water. The organic layer was washed with water (2x), 0.5M aqueous sodium 

hydroxide (2x) then with 10% aqueous citric acid brought to pH 1 with 1 M aqueous 

hydrochloric acid. The organic phase was discarded and the acidic aqueous phase 

was quickly basified to pH 7 by portion-wise addition of solid sodium bicarbonate 

10 and 50% aqueous sodium hydroxide. The neutralized aqueous phase was extracted 

once with ethyl ether and the organic layer dried over anhydrous sodium sulfate, 

filtered, and concentrated to provide tert-butyl 4-(5-(1-azidoethyl)pyridin-2-

yl)piperazine-1-carboxylate (1.21 g). 

(00893] STEP 6: tert-Butyl 4-(5-(1-azidoethyl)pyridin-2-yl)piperazine-l-

l 5 carboxylate (l.21 g), ,as obtained in step 5, was hydrogenated in methanol (50 mL) in 

the presence of 10% palladium on carbon (390 mg) at one atmosphere of hydrogen for 

6 hours. The mixture was then filtered and concentrated to afford tert-butyl 4-(5-(1-

aminoethyl)pyridin-2-yl)piperazine-l-carboxylate (1.1 g). 

20 REAGENT PREPARATION 8: 1-( 4-bromophenyl)ethylarnine: 

(00894] Synthesized according to the method of example 12 step 1 by using 1-( 4-

25 bromo-2-fluorophenyl)ethanone. MS (El) for C8H9BrFN: 219 (MH+). 

REAGENT PREPARATION 9: (3S)-l-(1-methylethyl)pyrrolidin-3yl-amine: 

~.~ 
il_/--NH2 

30 
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[00895] To a solution of l, 1-dimethylethyl (3S)-pyrrolidin-3yl carbamate (500 mg, 

2.68 mmol) in acetone (0.5 mL, 6.80 mmol) was added sodium triacetoxyborohydride 

( 1.50 g, 7 .07 mmol). After 15 minutes stirring, additional sodium 

triacetoxyborohydride (750 mg, 3.53 mmol) was added and the mixture was stirred 

5 overnight at room temperature. Ethyl acetate (15 mL) was added to reaction mixture 

and the organic layer was washed with 0.5 M aqueous sodium hydroxide solution (1 O 

mL) and brine, dried with anhydrous sodium sulfate then filtered and concentrated. 

The residue was diluted with acetonitrile (15 mL) and 4 M hydrogen chloride in 

dioxane (5 mL) was added. The mixture was stirred for 2 hr at 40 °C then 

10 concentrated and dried in vacuo to give the title compound hydrochloride salt (384 

mg, 72.0%). 1H NMR (400 MHz, d;-methanol): 4.00-4.30 (m, lH), 3.50-3.90 (m, 

4H),3.30(m, 1H),2.50-2.70(m, 1H),2.15(m, lH), l.45(d,6H). 

[00896] Using analogous synthetic techniques and substituting with alternative 

starting reagents, the following reagents were prepared. Alternative starting materials 

15 were obtained commercially unless otherwise indicated. 

[00897] (3R)-1-( 1-methylethyl)pyrrolidin-3-amine: 

20 Synthesized according to the method of reagent preparation 9 by using I, 1-

25 

30 

dimethylethyl (3R)-pyrrolidine-3yl carbamate. MS (EI) for C7H16N2: 129 (MH+). 

(00898] (3 S)-1-ethylpyrrolidin-3-amine: 

Synthesized according to the method of reagent preparation 9 by using 

acetaldehyde. MS (EI) for C6H14N2 : 115 (MH+). 

(00899] (3R)-1-eti1Iylpyrrolidin-3-ai-nine: 
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Synthesized according to the method of reagent preparation 9 by using 

acetaldehyde and 1,1-dimethylethyl (3R)-pyrrolidin-3yl carbamate. MS (El) for 

5 C6H14N2: 115 (MH+). 

(00900} (3R)-1-methylpiperidin-3-amine: 

10 Synthesized according to the method of reagent preparation 9 by using aqueous 

15 

20 

formaldehyde and 1, 1-dirnethylethyl (3R)-piperidin-3-yl carbarnate. MS (EI) for 

C6H14N2: 115 (MH+). 

(00901} (3 R)-1-ethylpiperidin-3-amine: 

'-"0NH2 
Synthesized according to the method of reagent preparation 9 by using 

acetaldehyde and I, 1-dimethylethyl (3R)-piperidin-3-yl carbamate. MS (EI) for 

C1H16N2: 129 (MH+). 

(00902] (3R)-1-( 1-methylethyl)piperidin-3-arnine: 

25 Synthesized according to the method of reagent preparation 9 by using 1, 1-

dimethylethyl (3R)-piperidin-3-yl carbamate. MS (EI) for C8H1sN2: 143 (MH+). 

[00903] (3S)-1-methylpiperidin-3-amine: 
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Synthesized according to the method of reagent preparation 9 by using aqueous 

5 formaldehyde and I, 1-dimethylethyl (3S)-piperidin-3-yl carbamate. MS (EI) for 

C6H14N2: 113 (M-H). 

10 

15 

[00904] (3S)-l-ethylpiperidin-3-amine: 

Synthesized according to the method ofreagent preparation 9 by using 

acetaldehyde and 1, 1-dimethylethyl (3S)-piperidin-3-yl carbamate. MS (EI) for 

C1H16N2: 131 (MH+). 

(00905] (3 S)-1-( l-methylethyl)piperidin-3-amine: 

20 Synthesized according to the method of reagent preparation 9 by using I, 1-

25 

dimethylethyl (3S)-piperidin-3-yl carbamate. MS (EI) for CsH1sN2: 143 (MH+). 

100906} 1-methyiazetidin-3-amine: 

Synthesized according to the method of reagent preparation 9 by using 

formaldehyde and I, 1-dimethylethyl azetidin-3-ylcarbamate. 
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5 

10 

[00907] 1-( 1-methylethyl)piperidin-4-amine: 

Synthesized according to the method of reagent preparation 9 by using acetone 

and 1,1-dimethylethyl piperidin-4-ylcarbamate. MS (EI) for CsH1sN2: 143 (MH+). 

(00908] l-ethylpiperidin-4-amine: 

Synthesized according to the method of reagent preparation 9 by using 

acetaldehyde and 1, 1-dimethylethyl piperidin-4-ylcarbamate. MS (El) for C1H 16N2: 

15 131 (MH+). 

20 

REAGENT PREPARATION 10: 3-(aminocarbonyl)-2-methylbenzoic acid: 

C(ONH, 
[00909] STEP 1: To a solution of methyl 3-bromo-2-methylbenzoate (0.646 g, 2.8 

mmol) in 4 ml of dimethylamine was added Pd(0Ac)2 (0.5mol%), sodium carbonate 

(0.3 g, 2.8 mmol), ~[Fe(CN)6]"3H20 (0.262 g, 0.62 mmol). The mixture was heated 

to l 20°C and stirred at this temperature for 4 hours then at RT for 18 hours. The 

25 reaction mixture was diluted with 30 ml of ethyl acetate and the resulting slurry was 

filtered through Celite. The filtrate was washed with water (2x 15 ml) then 5% 

aqueous ammonium hydroxide (1x15 ml). The organic layer was dried over 

anhydrous sodium sufate then filtered and concentrated to provide methyl 3-cyano-2-

380 



methylbenzoate (0.248 g, 50% yield) (S. Weissman, D. Zewge, C. Chen; J. Org. Chem. 

2005, 70, 1508-1510). 1H-NMR(400 MHz, DMSO-d6): 8.09(d, lH), 8.04{d, lH), 

7.53(t, lH), 3.87 (s, 3H), 2.66 (s, 3H). 

[00910) STEP 2: To a solution of methyl 3-cyano-2-methylbenzoate (0.111 g, 

5 0.63 mmol) in 3 ml oft-butanol was added potassium hydroxide (0.29 g, 5.1 mmol). 

The mixture was refluxed for 6 hours and stirred at room temperature for 48 hours. 

The mixture was rotary evaporated to dryness and the residue dissolved in water then 

extracted with ethyl acetate (2x20 ml). The water layer was acidified with 

concentrated aqueous hydrochloric acid to pH 1-2 and extracted with ethyl acetate 

10 (3x20 ml). The ethyl acetate layer was dried over anhydrous sodium sulfate, then 

filtered and concentrated to yield 3-{aminocarbonyl)-2-methylbenzoic acid (86 mg). 

REAGENT PREPARATION 11: 4-(aminocarbonyl)-2-methylbenzoic acid: 

15 

CONH2 

(00911) STEP 1: To a solution of 4-bromo-3-methylbenzonitrile (0.48 g, 2.43 

mmol) in 1 ml of toluene at -78°C was added 1 ml of 2.6M n-BuLi in toluene 

followed by quenching with dry ice (0.5g, 12.5 mmol). The reaction mixture was 

warmed to room temperature, then taken into water and extracted with ethyl acetate 

20 (2x 15 ml). The water layer was acidified to pH 1-2 by addition of concentrated 

aqueous hydrochloric acid and extracted with ethyl acetate (3x 15 ml). The organic 

layer was dried over anhydrous sodium sulfate, then filtered and concentrated to give 

4-cyano-2-methylbenzoic acid (0.08g, 20% yield). 1H-NMR (400 MHz, DMSO-d6): 

13.10 (br s, lH), 7.92 (d, lH), 7.84 (m, lH), 7.76 (d, lH), 2.53 (s, 3H). 

25 [00912] STEP 2: To 4-cyano-2-methylbenzoic acid (0.071 g, 0.44 mmol) in 2 ml 

of t-butanol was added potassium hydroxide (0.13 g, 2.15 mmol). The reaction 

mixture was refluxed for 30 min and cooled to room temperature. To the reaction 

mixture was added l 0 ml of brine and the reaction mixture was extracted with ethyl 

acetate (2x 15 ml). The water layer was acidified to pH 1-2 with concentrated 

30 aqueous hydrochloric acid to give a white precipitate. The solid was collected by 
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filtration, washed several times with water (3x 15 ml) and dried in vacuo to provide 4-

(aminocarbonyl)-2-methylbenzoic acid (0.038 g, 49% yield). 1H-NMR (400 MHz, 

DMSO-d6): 13.10 (hrs, lH), 8.07(s, 1H), 7.87 (d, IH), 7.78-7.72 {m, 2H), 7.50 (s, 

1 H), 2.54 {s, 3H). 

5 REAGENT PREPARATION 12: 4-[(aminocarbonyl)oxy]-2-methylbenzoic acid: 

(00913] STEP 1: A solution of 4-hydroxy-2-methylbenzoic acid (550 mg, 3.60 

I 0 mmol), benzyl chloride ( 458 mg, 3 .60 mmol) and N,N-diisopropylethylamine ( 465 

mg, 3.6 mmol) was stirred at 70° C for 22 h. A solution of saturated sodium 

bicarbonate was added and the mixture was extracted with ethyl acetate. The organic 

layer was separated, dried over anhydrous sodium sulfate, filtered and concentrated in 

vacuo. The residue was purified by column chromatography (Si02, hexanes/ethyl 

15 acetate) to afford phenylmethyl 4-hydroxy-2-methylbenzoate (687 mg, 79%). 1H 

NMR (400 MHz, DMSO): 10.21-10.18 (hr. s, lH), 7.84-7.77 (d, lH), 7.48-7.31 (m, 

SH), 6.71-6.64 (hr. s, 2H), 5.26 (s, 2H), 2.47 (s, 3H). MS (EI) for C 15H1403: 243 

(MH+). 

(00914) STEP 2: To a solution of phenylmethyl 4-hydroxy-2-methylbenzoate (687 

20 mg, 2.82 mmol) in dichloromethane (8 ml) at 0° C, was added chlorosulfonyl 

isocyanate (1.20 g, 8.50 mmol). The reaction was allowed to warm to 25° C and 

stirred for 20 h. The reaction mixture was concentrated then taken into ethyl acetate 

and washed with water. The organic layer was separated, dried over anhydrous 

sodium sulfate, filtered and concentrated in vacuo. The residue was purified by 

25 column chromatography (Si02, hexanes/ethyl acetate) to afford phenylmethyl 4-

[(aminocarbonyl)oxy]-2-methylbenzoate (356 mg, 89%). 1H NMR (400 MHz, 

DMSO): 7.91-7.87 (d, lH), 7.49-7.29 (m, SH), 7.11-7.00 (m, 4H), 5.31(s,2H), 2.52 

(s, 3H). MS (EI) for C15H1sN04: 286 (MH+). 

(00915) STEP 3: A mixture of phenylmethyl 4-[(arninocarbonyl)oxy]-2-

30 methylbenzoate (356 mg, 1.25 mmol), 5% palladium on carbon (50 mg) and ethanol 
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(10 ml) was hydrogenated at 10 psi using a Parr apparatus. After completion of the 

hydrogenation, the mixture was filtered and the filtrate concentrated in vacuo. The 

resulting crude 4-((aminocarbonyl)oxy]-2-methylbenzoic acid (14 mg, 6%) was used 

without further purification. 1H NMR (400 MHz, DMSO): 12.86-12.69 (br. s, 1 H), 

5 7.87-7.81 (d, IH), 7.34-7.27 (hr. s, lH), 7.07-6.98 (m, 3H), 2.52 (s, 3H). MS (EI) for 

C9H9N04: 196 (MH). 

[00916) Using analogous synthetic techniques and substituting with alternative 

starting reagents, the following reagents were prepared. Alternative starting materials 

were obtained commercially unless otherwise indicated. 

10 [00917) 3-[(aminocarbonyl)oxy]-2-methylbenzoic acid: 

Synthesized according to the method of reagent preparation 12 starting with 3-

15 hydroxy-2-methylbenzoic acid. 1H NMR (400 MHz, DMSO): 12.87-12.70 (br. s, 

lH), 7.65-7.60 (d, lH), 7.35-7.19 (m, 3H), 7.00-6.93 (br. s, IH), 2.30 (s, 3H). MS 

(EI) for C9H9N04: 196 (MH+). 

20 

REAGENT PREPARATION 13: 4-(hydroxymethyl)-2-methylbenzoic acid: 

[00918] STEP 1: To 4-bromo-2-methyl benzoic acid (2.50 g, 11.6 mmol) 

suspended in anhydrous THF (90 ml) at -78° C was added n-butyl lithium (9.8 ml, 2.5 

M in hexane) and dimethylformamide (2.0 ml). The reaction was stirred at -78° C for 

25 1 h and then warmed to 25° C and allowed to react for an additional hour. The 

reaction was quenched with 1 N aqueous hydrochloric acid and extracted with ethyl 

acetate. The organic layer was extracted with 1 N aqueous sodium hydroxide and the 

aqueous layer was separated and the pH adjusted with 1 N aqueous hydrochloric acid. 
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The aqueous phase was extracted with ethyl acetate, then washed with brine, dried 

over sodium sulfate, filtered and concentrated. The resulting crude 4-forrnyl-2-

methylbenzoic acid (900 mg, 47%) was obtained and was used without further 

purification. 1H NMR (400 MHz, CD30D): 10.02-10.00 (s, IH), 8.04-8.01 (d, lH), 

5 7.81-7.76 (m, 2H), 2.66-2.63 (s, 3H). MS (EI) for C9H80 3: 163 (M"). 

100919) STEP 2: To 4-formyl-2-methylbenzoic acid (75 mg, 0.46 mmol), in 

methanol (5 ml), was added sodium borohydride (26 mg, 0.69 mmol). The solution 

was stirred at 25° C for 1 h. The reaction was quenched with saturated aqueous 

ammonium chloride and the pH adjusted to 2 with 2 N aqueous hydrochloric acid, 

10 then extracted with dichloromethane. The organic layer was separated, dried over 

anhydrous sodium sulfate, filtered and concentrated. The resulting crude 4-

(hydroxymethyl)-2-methylbenzoic acid (37 mg, 76%) was obtained and was used 

without further purification. 1H NMR (400 MHz, DMSO): 12.73-12.68 (s, lH), 7.82-

7.77 (d, lH), 7.24-7.19 (m, 2H), 5.32-5.27 (m, lH), 4.53-4.48 (d, 2H), 2.53-2.49 (s, 

15 3H). MS (El) for C9H1003: 167 (MH+). 

REAGENT PREPARATION 14: 2-[3-(aminocarbonyl)phenyl]acetic acid: 

20 [00920) A solution of 3-cyanophenylacetic acid (0.2g, 1.24 mmol) in a mixture of 

trifluoroacetic acid (I ml) and concentrated sulfuric acid (0.5 ml) was stirred at room 

temperature for I 6h. The reaction mixture was then poured into ice-cold water and the 

resulting solid was filtered, washed with water and dried under vacuum to give 2-[3-

(aminocarbonyl)phenyl]acetic acid (0.167g, 75% yield). MS (EI) for C9H9N03: 178 

25 (M-H). 

REAGENT PREPARATION 15: 7-methyl-l-benzofuran-6-carboxylic acid: 
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(00921} STEP l: A solution of 3-hydroxy-2-methylbenzoic acid (5 g, 3 3 mmol) 

and sulfuric acid (500 µl) in methanol (20 mL) was stirred at reflux for 15 hours. The 

reaction mixture was allowed to cool to room temperature and partitioned between 

5 water and ethyl acetate. The aqueous portion was extracted with ethyl acetate and the 

combined organic portion was washed with saturated sodium bicarbonate, brine, and 

then was dried over sodium sulfate, filtered and concentrated under reduced pressure 

to afford (5.46 g, 100%) of methyl 3-hydroxy-2-methylbenzoate. 1H NMR (400 

MHz, DMSO-~): 9.71 (s, lH), 7.20-7.17 (m, lH), 7.11-7.07 (m, lH), 7.01-6.97 (m, 

10 lH), 3.79 (s, 3H), 2.28 (s, 3H). MS (EI) for C9H100 3: 166 (MH+). 

(00922] STEP 2: A mixture of 3-hydroxy-2-methylbenzoate (5.46 g, 33 mmol), 

allyl bromide (4.33 mL, 50 mmol) and cesium carbonate (21.5 g, 66 mmol) in 

dimethylformamide (60 mL) was stirred at 60°C for 2.5 hours. The reaction mixture 

was allowed to cool to room temperature and was then partitioned between water and 

15 ethyl acetate. The aqueous portion was extracted twice using ethyl acetate, and the 

combined organic portion was washed with 5% aqueous lithium chloride, l N aqueous 

sodium hydroxide, brine, and then was dried over sodium sulfate, filtered and 

concentrated in vacuo to afford (6.85 g, 100%) of methyl 2-methyl-3-(prop-2-en-1-

yloxy)benzoate as a colorless oil. 1H NMR (400 MHz, DMSO-d6): 7.33-7.30 (m, 

20 lH), 7.27-7.23 (m, lH), 7.18-7.15 (rn, lH), 6.13-6.02 (m, lH), 5.35 (dd, 2H), 4.61 (d, 

2H), 3.82 (s, 3H), 2.35 (s, 3H). MS (El) for C12H1403: 207 (MH+). 

[00923] STEP 3: The above methyl 2-methyl-3-(prop-2-en-1-yloxy)benzoate was 

heated at l 80°C for 1 hour. The reaction mixture was allowed to cool to room 

temperature then purified by column chromatography using 10-20% ethyl acetate in 

25 hexanes as eluent. Combined pure fractions were concentrated and dried in vacuo to 

afford (1.64 g, 24%) of methyl 3-hydroxy-2-methyl-4-prop-2-en-1-ylbenzoate. 1H 

NMR (400 MHz, DMSO-d6): 8.62 (br s, l H), 7.22 (d, 1 H), 6.99 (d, 1 H), 6.00-5.89 

(m, IH), 5.07-5.02 (m, 2H), 3.79 (s, 3H), 3.40-3.35 (rn, 2H), 2.35 (3H). MS (EI) for 

C12H1403: 207 (MH+). 

30 [00924] STEP 4: A solution of methyl 3-hydroxy-2-methyl-4-prop-2-en-l-

ylbenzoate (1.64 g, 8.0 mmol) in methanol (20 mL) was cooled to -78°C. While 

maintaining the reaction temperature at -78°C, ozone was bubbled into the reaction 

mixture for 30 minutes, followed by the addition of dimethyl sulfide (5 mL). The 
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reaction mixture was allowed to warm to room temperature and was then stirred for 

an additional 15 hours. The reaction mixture was concentrated in vacuo and diluted 

with diethyl ether. The organic portion was washed with water, brine, dried over 

sodium sulfate and concentrated to afford (1.59 g, 90%) of methyl 7-methyl-2-

5 (methyloxy)-2,3-dihydro-l-benzofuran-6-carboxylate as a yellow oil. MS (El) for 

C12H1404: 223 (MH+). 

[00925] STEP 5: A solution of methyl 7-methyl-2-(methyloxy)-2,3-dihydro-l-

benzofuran-6-carboxylate in phosphoric acid (3 mL) was stirred at room temperature 

for 10 minutes and then was stirred at 100°C for 15 minutes. The reaction mixture 

10 was cooled to room temperature and then was partitioned between water and diethyl 

ether. The aqueous portion was extracted three times with diethyl ether. The 

combined organic portion was washed three times with water and twice with l 0% 

aqueous potassium carbonate. The basic portion was extracted three times with 

diethyl ether and the combined organic portions were washed with brine, dried over 

15 sodium sulfate, filtered and concentrated in vacuo to afford a brown residue which 

was purified by column chromatography eluting with 5% ethyl acetate in hexanes. 

Pure fractions were concentrated in vacuo to afford (371 mg, 54%) of methyl 7-

methyl-l-benzofuran-6-carboxylate as a colorless oil. 

1H NMR (400 MHz, DMSO-d6): 8.21-8.18 (m, lH), 7.80-7.77 (m, IH), 7.60-7.56 (m, 

20 lH), 7.07-7.04 (m, 1H), 3.86 (s, 3H), 2.72 (s, 3H). MS (EI) for C 11 Hio03: 191 (MH+). 

[00926] STEP 6: A solution of methyl 7-methyl-I-benzofuran-6-carboxylate (3 70 

mg, 1.95 mmol) in 35% aqueous potassium hydroxide/methanol (l :3, 4mL) was 

stirred at reflux for 30 minutes. The methanol was removed under reduced pressure 

and resultant aqueous portion was brought to pH 2 using 6N aqueous hydrochloric 

25 acid. The precipitate which formed was collected by filtration and dried in vacuo to 

afford (258 mg, 75%) of7-methyl-l-benzofuran-6-carboxylic acid. 1H NMR (400 

MHz, DMSO-d6): 8.17 (d, lH), 7.78 {d, lH), 7.54 (d, IH), 7.03 (d, lH), 2.72 (s, 3H). 

MS (EI) for C10H&03: 177 (MH+). 

REAGENT PREPARATION 16: 7-methyl-2,3-dihydrobenzofuran-6-carboxylic acid: 

30 

386 



[00927] 7-Methyl-l-benzofuran-6-carboxylic acid (synthesized in reagent 

preparation 15) (0.050 g, 0.28 mmol) was solubilized in anhydrous ethanol (2.0 mL) 

and 0.050 g of palladium (II) hydroxide (20%) was added. This mixture was shaken 

5 for 3 hours under 35 psi hydrogen gas using a Parr hydrogenator apparatus. The 

mixture was filtered through celite and concentrated in vacuo to give crude 7-methyl-

2,3-dihydro-1-benzofuran-6-carboxylic acid (0.049 g, 97% yield) which was used 

without further purification. 1H NMR (400 MHz, d6-DMSO): 12.67 (broads, lH), 

7 .33 (d, 1 H), 7 .11 (d, 1 H), 4.55 (t, 2H), 3.23 (t, 2H), 2.32 (s, 3H). 

10 REAGENT PREPARATION 17: 3,4-dimethoxy-2-methylbenzoic acid: 

~Me 
OMe 

(00928) To a mixture of magnesium turnings (0.059 g, 2.40 mmol) in 

15 tetrahydrofuran ( 1 ml) was added a solution of 6-bromo-2,3-dimethoxy toluene (0.660 

g, 2.3 mmol) in tetrahydrofuran (1 ml). The reaction was initiated by addition of 

methylmagnesium bromide and the solution was stirred at room temperature 

overnight under nitrogen. To the mixture was then added an excess of dry ice. When 

the addition was complete, water was added (2 ml) followed by 1.5 M hydrochloric 

20 acid to pH 2. The water phase was extracted with ethyl acetate (2x 5 ml) and the 

combined organic layers were dried over sodium sulfate, filtered and concentrated to 

give 3,4-dimethoxy-2-methylbenzoic acid (0.315 g, 70% yield). MS (EI) for 

CIOH1204: 195 (M-H). 

25 

REAGENT PREPARATION 18: 3-(methyloxy)-2-propylbenzoic acid: 

[00929] STEP 1: To methyl 3-hydroxy-2-prop-2-en-1-ylbenzoate( 10.3 g, 53.6 

mmol, M.A. Eissenstat et al., J. Med. Chem. 1995, 38, 3094-3105) and cesium 
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carbonate (26.2 g, 80.4 mmol) in DMF ( 100 ml) was added methyl iodide ( 15.2 g, 

102.2 mmol). The reaction mixture was stirred at room temperature for 18 h, then 

filtered and concentrated. The residue was partitioned between ethyl acetate (250 

mL) and water (100 mL). The layers were separated, the organic layer was washed 

5 with 5% lithium chloride (2 x 100 mL) and brine (100 mL), dried over sodium sulfate, 

and concentrated to provide methyl 3-(methyloxy)-2-prop-2-en-1-ylbenzoate ( 10.3 g, 

93% yield) as a pale yellow oil. 1H NMR (400 MHz, CDCh): 8 7.41 (m, 1 H), 7.24 

(m, IH), 7.02 (m, 1H), 6.97 (m, 1H), 4.97 (m, 2H), 3.88 (s, 3H), 3.85 (s, 3H), 3.73 (m, 

2H). 

10 [00930] STEP 2: Methyl 3-(methyloxy)-2-prop-2-en-1-ylbenzoate (100 mg, 0.48 

mmol) in methanol (2 mL) was hydrogenated over 5% palladium on carbon for 15 h 

under atmospheric pressure. The reaction mixture was filtered and 3 5% aqueous 

potassium hydroxide (1 mL) was added. The mixture was refluxed for 1 hand then 

concentrated. The pH was adjusted to 2 with 6N HCl. The precipitate was filtered, 

15 washed with water and dried to give 3-(methyloxy)-2-propylbenzoic acid (3 5 mg, 

38% yield). MS (EI) for C 11 H1403: 193 (M-H) 

20 

25 

REAGENT PREPARATION 19: 3-(methyloxy)-2- prop-2-en-1-ylbenzoic acid: 

COOH 

6::: 
[00931] Proceeding as in reagent preparation 18 and omitting hydrogenation step 2, 

3-(methyloxy)-2- prop-2-en-1-ylbenzoic acid was prepared. 

REAGENT PREPARATION 20: 2-bromo-3-(methyloxy)benzoic acid: 

~~r 
~OMe 

(00932] To 2-amino-3-(methyloxy)benzoic acid (4.00 g, 23.9 mmol) in 10% 

aqueous hydrobromic acid (54 ml) at 0°C was added sodium nitrite ( 1.65 g, 23.9 

mmol) in water (17 ml). To this solution was added dropwise a solution of copper (I) 
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bromide (3.78 g, 26.3 rnmol) in 48% hydrobromic acid (22 ml) and heated to 60°C for 

2 h. The mixture was cooled to 0°C, and the resultant precipitate was collected by 

filtration, washed with cold water and recrystallized from water to give pure 2-bromo-

3-(methyloxy)benzoic acid (4.07g, 74%). MS (EI) for C8H7Br03: 232 (MH+). 

5 REAGENT PREPARATION 21: 2-iodo-3-(methyloxy)benzoic acid: 

cc~ 
OMe 

(00933] To 2-amino-3-methoxybenzoic acid (1.00 g, 5.98 mmol) in 25% aqueous 

I 0 hydrochloric acid (8 ml) at 0°C was added sodium nitrite (0.45 g, 6.50 mmol) in water 

(3 ml). This solution was added drop-wise to a solution of potassium iodide (15.8 g, 

59.3 rnmol) in water (60 ml) and allowed to warm to 25°C then stirred for 16 h. The 

reaction mixture was quenched with 1 N aqueous sodium bicarbonate until the pH 

became basic. The solution was extracted with methylene chloride and the organic 

15 dried over sodium sulfate, filtered, and concentrated to give a purple oil. The residue 

was purified by column chromatography, eluting with 10% methanol in 

dichloromethane. Pure fractions were concentrated to afford (0.623 g, 38%) of 2-

iodo-3-methoxybenzoic acid. MS (EI) for C8H7I03: 279 (MH+). 

REAGENT PREPARATION 22: 7-methyl-l H-benzotriazole-6-carboxylic acid: 

20 

¢(H 
N~ 

(00934} Step I: 4-(Acetylamino)-2-methylbenzoic acid (3.93 g, 20.3 mmol) was 

taken up in concentrated sulfuric acid (20 mL) and warmed to solubilize. The 

25 solution was then cooled with an ice bath. Fuming nitric acid (0.86 mL) in sulfuric 

acid (2.0 mL) was added dropwise and the resultant solution was stirred one hour. 

Tne soiution was then diluted with water and a yeliow solid was collected by filtration 

and discarded. Upon standing, an orange solid formed in the filtrate, which was 

collected by filtration to give (0.61 g) of 4-amino-2-methyl-3-nitrobenzoic acid. The 
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aqueous filtrate was then extracted (3 x 100 mL of 10% methanol in ethyl acetate), 

and the combined organic layers were dried (magnesium sulfate), filtered and 

concentrated to yield additional 4-amino-2-methyl-3-nitrobenzoic acid (0.90 g). 1H 

NMR (400 MHz, d6-DMSO): 7.75 (d, lH), 6.75 (d, lH), 2.41 (s, 3H). MS (EI) for 

5 CsHsN204: 195 (MH+). 

[00935] Step 2: 4-Amino-2-methyl-3-nitrobenzoic acid (l .87 g, 9.54 mmol) was 

solubilized in methanol (100 mL) and tetrahydrofuran (100 mL) and was treated with 

(trimethylsilyl)diazomethane solution (5.3 mL, l 0.5 mmol, 2.0M in diethyl ether). 

After the reaction was shown to be complete, the mixture was concentrated and the 

l 0 residue was purified via column chromatography (silica gel, 5: 1 hexanes/ethyl 

acetate) to give 1.10 g (55% yield) of methyl 4-amino-2-methyl-3-nitrobenzoate. 1 H 

NMR (400 MHz, d6-DMSO): 7.73 (d, lH), 6.75 (d, lH), 6.51 (broads, 2H), 3.75 (s, 

3H), 2.37 (s, 3H). MS (EI) for C9H10N20 4: 210 (MH+). 

Step 3: To a solution of methyl 4-amino-2-methyl-3-nitrobenzoate (1.10 g, 5.22 

15 mmol) in tetrahydrofuran (75 mL) and water (25 mL) was added ammonium formate 

(6.6 g, l 04 mmol) and iron powder (2.92 g, 52.2 mrnol). This mixture was refluxed 

for 12 hours then filtered and the filter cake rinsed with ethyl acetate. The filtrate 

layers were separated and the organic layer was dried (magnesium sulfate), filtered 

and concentrated to give 0.92 g (98% yield) of crude methyl 3,4-diamino-2-

20 methylbenzoate, which was used without further purification. 1H NMR (400 MHz, 

d6-DMSO): 7.05 (d, lH), 6.40 (d, lH), 3.69 (s, 3H), 2.29 (s, 3H). MS (EI) for 

C9H 12N202: 181 (MH+). 

[00936] Step 4: Methyl 3,4-diamino-2-methylbenzoate (0.27 g, 1.5 mmol) was 

taken up in concentrated sulfuric acid (30 mL) and heated to solubilize, then cooled 

25 with an ice bath. Concurrently, sodium nitrite (0.14 g, 2.1 mrnol) was solubilized in 

concentrated sulfuric acid (8.4 mL) using heating. This sodium nitrite solution was 

then cooled and added dropwise to the cooled solution of diamine. The mixture was 

stirred at 0°C for 30 minutes then warmed to 60°C for 15 minutes. The solution was 

then poured onto ice and extracted with 10% methanol in ethyl acetate (2 x I 00 mL). 

30 The combined organic layers were dried (magnesium sulfate), filtered and 

concentrated to give 0.3 g of crude methyl 7-methyl- lH-benzotriazole-6-carboxylate, 

which was taken up in methanol (5 mL) and tetrahydrofuran (10 mL) and treated with 

2M aqueous lithium hydroxide (5 mL), then heated to 70°C for one hour. This 
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solution was made acidic using concentrated aqueous hydrochloric acid, then 

extracted with 10% methanol in ethyl acetate (2 x 50 mL). The combined organic 

layers were dried (magnesium sulfate), filtered and concentrated to give 0.26gof7-

methyl-lH-benzotriazole-6-carboxylic acid. 1H NMR (400 MHz, d6-DMSO): 7.94 (d, 

5 IH), 7.72 (m, lH), 2.95 (s, 3H). MS (EI) for CsH7N302: 178 (MH+). 

REAGENT PREPARATION 23: 7-methyl-IH-benzimidazole-6-carboxylic acid: 

G(H 
N:::::./ 

10 [00937] Methyl 3,4-diamino-2-methylbenzoate (synthesized in reagent preparation 

22) (0.18 g, 1.0 mmol) was taken up in formic acid (8.0 mL) and refluxed for 4 hours. 

The solution was then concentrated in vacuo. The material was taken up in methanol 

(2.5 mL) and tetrahydrofuran (5.0 mL) and treated with 2M aqueous lithium 

hydroxide (2.5 mL) and heated to 70°C for 12 hours. This solution was made acidic 

15 using concentrated aqueous hydrochloric acid, then extracted with 10% methanol in 

ethyl acetate (2 x 50 mL). The combined organic layers were dried (magnesium 

sulfate), filtered and concentrated to give 0.055gof7-methyl-lH-benzimidazole-6-

carboxylic acid. 1H NMR (400 MHz, d6-DMSO): 9.34 (s, IH), 7.94 (d, lH), 7.64 (d, 

lH), 2.85 (s, 3H). MS (EI) for C9HsN202: 177 (MH+). 

20 

REAGENT PREPARATION 24: 4-(hydroxymethyl)-3-(methyloxy)benzoic acid: 

~~Me 
OH 

25 [00938] STEP I: A mixture of methyl 4-methyl-3-(methyloxy)benzoate (1.00 g, 

5.55 mmoi), N-bromosuccinimide (i.09 g, 6.10 mmol) and a cataiytic amount of 2,2'­

azobis(isobutyronitrile) (AIBN) was refluxed in carbon tetrachloride ( 40 ml) for l 6h. 

The reaction mixture was filtered and the solution was washed with brine (25 ml), 
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dried over sodium sulfate and concentrated to give methyl 4-(bromornethyl)-3-

(rnethyloxy)benzoate (l .4g, 97% yield). 

[00939} STEP 2: methyl 4-(bromomethyl)-3-(methyloxy)benzoate (300 mg, 1.15 

mmol) was suspended in water (3 ml) and concentrated aqueous hydrochloric acid 

5 (380 µl) was added. The reaction mixture was refluxed for 16 h, then cooled to room 

temperature and partitioned with ethyl acetate (10 ml). The organic phase was 

separated, washed with brine, dried over sodium sulfate and concentrated. The residue 

was purified by flash chromatography on silica gel (dichloromethane:methanol 95:5) 

to provide 4-(hydroxymethyl)-3-(methyloxy)benzoic acid (74 mg, 35% yield). MS 

10 (EI) forC9H1004 : 18l(M-H). 

REAGENT PREPARATION 25: 4-(aminocarbonyl)-3-( cyclobutyloxy)benzoic acid: 

15 [00940) STEP 1: To a solution of methyl 4-bromo-3-hydroxybenzoate (l.Olg, 4.4 

rnmol) in 7 ml of dimethylamine was added Pd(0Ac)2 (15 mg, 0.5 molo/o), sodium 

carbonate (0.47 g, 4.4 mmol) and potassium ferricyanide (0.41 g, 0.97 mmol). The 

mixture was heated to 120°C and stirred at this temperature for 4 hours and at RT for 

18 hours. The reaction mixture was diluted with 30 ml of ethyl acetate and the 

20 resulting slurry was filtered through Celite. The filtrate was washed with water (2x 15 

ml) and 5% aqueous ammonium hydroxide (lx15 ml). The organic layer was dried 

over sodium sulfate, filtered and concentrated to provide methyl 4-cyano-3-

hydroxybenzoate (0.26g, 33.5% yield) (S.Weissman, D. Zewge, C. Chen; J.Org. 

Chem. 2005, 70, 1508-1510). 1H NMR( 400 MHz, CD30D): 7.65 (d, lH), 7.56-7.54 

25 (m, 2H), 3.9l(s, 3H). MS (EI) for C9H1N03: 178 (MH+). 

[00941] STEP 2: To a solution of methyl 4-cyano-3-hydroxybenzoate (0.067 g, 

0.38 mrnol) in 2 ml of DMF was added cesium carbonate (0.2 g, 0.62 mmol), 

brornocyclobutane (0.051 g, 0.38 mmol), and the reaction mixture was heated at 60°C 

and stirred at this temperature for 3 hrs. The reaction mixture was cooled to RT, 

30 poured into ice water, and extracted several times with ethyl acetate (3x 20 ml). The 
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organic solution was dried over Na2S04, filtered, rotary evaporated to dryness then 

dried in vacuo to provide methyl 4-cyano-3-(cyclobutyloxy)benzoate (0.055 g, 63%). 

1H NMR (400 MHz, CD30D): 7.74 (d, lH), 7.67 (d, IH), 7.54 (s, lH), 3.93 (s, 3H), 

2.57-2.52 (m, 2H), 2.26-2.21(m,2H), 1.94-1.90 (m, lH), 1.94-1.78 (m, 2H). MS (EI) 

5 for C13H13N03: 232 (MH+). 

[00942) STEP 3: To a solution of methyl 4-cyano-3-(cyclobutyloxy)benzoate 

(0.051 g, 0.23 mmol) in 2 ml of ethanol was added 0.5 ml ofDMSO, lml of IN 

aqueous sodium hydroxide, 1 ml of 30% aqueous hydrogen peroxide, and the reaction 

mixture was stirred at RT for 18 hrs. The reaction mixture was diluted with 10 ml of 

10 water and the aqueous solution extracted three times with ethyl acetate (20 ml). The 

aqueous layer was acidified to pH 3-4 by portion-wise addition of aqueous 

hydrochloric acid, then extracted with ethyl acetate (3x 20 mL). The organic solution 

was rotary evaporated to dryness and dried in vacuo to provide 4-(aminocarbonyl)-3-

(cyclobutyloxy)benzoic acid (0.026 g, 50%). 1H NMR(400 MHz, DMSO-d6): 13.25 

15 (s, lH), 7.80 (d, lH), 7.68 (s, lH), 7.63 (s, lH), 7.55 (d, lH), 7.41 (s, lH), 4.88-4.85 

(m, lH), 2.44-2.43 (rn, 2H), 2.18-2.14 (m, 2H), 1.99-1.73 (m, 2H). MS (EI) for 

C12H13N04 236 (MH+). 

20 

REAGENT PREPARATION 26: 4-(aminocarbonyl)-3-(methoxy)benzoic acid: 

[00943) Synthesized according to the method of reagent preparation 25 using 

iodomethane in step 2. 1HNMR (400 MHz, CD30D): 13.21 (s, lH), 7.81 (d, lH), 

7.67 (d, IH), 7.59 (d, lH), 2.49 (s, 3H). MS(EI) for C9H9N04: 196(MH+). 

25 REAGENT PREPARATION 27: 4-(aminocarbonyl)-3-[(2-morpholin-4-

ylethyl)oxy]benzoic acid: 
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(00944] Synthesized according to the method of reagent preparation 25 using 4-(2-

chloroethyl)morpholine hydrochloride in step 2. MS(EI) for C14H1 8N20 5: 295(MH+}. 

5 REAGENT PREPARATION 28: 4-(aminocarbonyl)-2-( 4-hydroxybut-1 -ynyl)-3-

methoxybenzoic acid: 

OH 

10 (00945] STEP 1: To a solution of 2-bromo-3-methoxybenzoic acid (718 mg, 3 .11 

mmol) in methanol (20 mL) was added a catalytic amount of concentrated sulfuric 

acid and the mixture was brought to reflux for 20 h. On cooling to room temperature, 

the solution was concentrated and the residue was taken into ethyl acetate and washed 

with water, saturated aqueous sodium bicarbonate (2x) and brine then dried over 

15 sodium sulfate. The solution was then filtered and concentrated to give methyl 2-

bromo-3-methoxybenzoate (610 mg, 80%). MS (El) for C9H9Br03: 245 (MH+). 

[00946] STEP 2: A mixture of methyl 2-bromo-3-methoxybenzoate (0.4 g, 1.63 

mmol), Pd(PPh3)2Ch (0.057 g, 0.082 mmol), copper (I) iodide (0.031 g, 0.16 mmol) 

and 3-butyn-1-ol (0.173 ml, 2.28 mmol) were stirred in trietylamine (5 ml) at 80 °C 

20 for 20h. The solvent was concentrated under vacuum, and the residue was partitioned 

between ethyl acetate (15 ml) and water (5 ml). The organic layer was dried over 

sodium sulfate, filtered and concentrated. The residue was purified by silica gel 

column chromatography using hexanes:ethyl acetate 2: I as eluent to afford methyl 2-

( 4-hydroxybut-l-yn-l-yl)-3-(methyloxy)benzoate (0.056 g; 15 % yield). MS (EI) for 

25 C13H1404: 235 (MH+). 

(00947] STEP 3: Methyl 2-( 4-hydroxybut- l-yn-l-yl)-3-(rnethyloxy)benzoate 

(0.056 g, 0.24 mmol) was dissolved in methanol (2 ml), and a solution of potassium 
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hydroxide (0.027 g, 0.48 mmol) in water (0.5 ml) was added. The reaction mixture 

was stirred at 60 °C for lh, cooled to room temperature, and l.5M hydrochloric acid 

was added to pH 4. The aqueous mixture was extracted with ethyl acetate, and the 

organic layer was washed with brine then dried over sodium sulfate. The mixture was 

5 then filtered and concentrated to give 2-( 4-hydroxybut- l-yn- l-yl)-3-

(methyloxy)benzoic acid (0.052 g, 99% yield). MS (EI) for C12H120 4: 219 (M-H). 

REAGENT PREPARATION 29: 3-( acetylamino )-4-(aminocarbonyl)benzoic acid: 

10 

[00948] STEP 1: N,N-Diisopropylethylamine (0.41 mL, 2.30 mmol) was added to 

a mixture of 0-(7-azabenzotriazol-l-yl)-N,N,N',N'-tetrarnethyluronium 

hexafluorophosphate (321 mg, 0.84 mmol) and 4-{[(1, 1-

dimethylethyl)oxy]carbonyl }-2-nitrobenzoic acid (prepared according to Gao, Y. et. 

15 al W02001070737) (205 mg, 0.77 mmol) in N,N-dimethylformamide (2 mL), and the 

reaction mixture was stirred at room temperature for 30 minutes. Ammonia was 

bubbled into the reaction mixture and stirring was continued for 45 minutes. The 

reaction mixture was quenched with 0.5M aqueous hydrochloric acid solution (20 

mL) and extracted with ethyl acetate (3 x 20 mL), and the combined extract was 

20 washed with water (20 mL), then brine (20 mL), dried over sodium sulfate, filtered 

and concentrated. The residue was purified by silica gel flash chromatography (25 to 

75% ethyl acetate in hexanes) to give the l, 1-dimethylethyl 4-(aminocarbonyl)-3-

nitrobenzoate (160 mg, 78% yield). 1H NMR (400 MHz, CDCh): 8.55 (s, lH), 8.25 

(d, IH), 7.64 (d, lH), 6.51 (br, lH), 6.26 (br, lH), 1.61(s9H); MS (EI) for 

25 C12H14N20s: 267 (MH+). 

(00949] STEP 2: A mixture of 1,1-dimethylethyl 4-(arninocarbonyl)-3-

nitrobenzoate (213 mg, 0.80 mmol), 10% palladium on charcoal (Degussa type, 200 

mg) in ethyl acetate (20 mL) was shaken in a Parr hydrogenation apparatus at 35 psi 

for 4 hours. The reaction mixture was filtered and concentrated to give 1, 1-
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dimethylethyl 3-amino-4-(aminocarbonyl)benzoate (180 mg, 95% yield). MS (EI) for 

C12H16N203: 237 (MH+). 

[00950] STEP 3: Acetyl chloride (50 uL, 0.32 mmol) was added to a solution of 

1, 1-dimethylethyl 3-arnino-4-(aminocarbonyl)benzoate (126 mg, 0.53 mrnol) and 

5 pyridine (52 uL, 0.64 mmol) in tetrahydrofuran (3 mL) at 0°C, and the resulting 

mixture was stirred at 0°C for one hour. The mixture was quenched with ice-water 

(10 mL) and extracted ethyl acetate (3x 10 mL). The combined extract was washed 

with 15 mL, each of 5% aqueous citric acid, saturated aqueous sodium bicarbonate, 

and brine solutions then dried over sodium sulfate, filtered and concentrated to give 

10 the 1,1-dimethylethyl 3-(acetylamino)-4-(aminocarbonyl)benzoate (140 mg,, 94% 

yield). MS (EI) for C14H1sN204: 279 (MH+). 

[00951] STEP 4: A solution of 1,1-dimethylethyl 3-(acetylamino)-4-

( aminocarbonyl)benzoate (110 mg, 0.4 7 mmol) in trifluroacetic acid (2 mL) was 

stirred at room temperature for 15 minutes, concentrated, and the residue was rinsed 

15 with hexane (3 x 3 mL) and dried in vacuo to give 3-(acetylamino)-4-

(aminocarbonyl)benzoic acid (100 mg, 97% yield), MS (EI) for C10H 10N20 4: 223 

(MH+). 

REAGENT PREPARATION 30: 7-(aminocarbonyl)-lH-indole-4-carboxylic acid: 

20 

[00952] STEP 1: To a solution of 4-tert-butyl I-methyl 2-nitroterephthalate 

(prepared according to Gao, Y. et. al W02001070737) (2.15 g, 7.64 mmol) in 

25 tetrahydrofuran (30 mL) was added a IM solution of vinylmagnesium bromide in 

tetrahydrofuran (23.0 mL) at -40 °C, followed by stirring at room temperature for 18 

hours. The reaction mixture was quenched by the addition of a solution of 1 M 

aqueous ammonium chloride, and the organic portion of the solvent was evaporated. 

The resulting material was partitioned with ethyl acetate (300 mL), and the organic 

30 layer was separated then washed with 10% aqueous citric acid (I 00 mL) and brine, 
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dried over sodium sulfate, filtered and the solvent was concentrated. The resulting 

crude material was purified by column chromatography (hexane: ethyl acetate 9: 1 to 

7:3 eluent) to give 4-tert-butyl 7-methyl I H-indole-4,7-dicarboxylate (0.58 g, 27%). 

1H NMR (400 MHz, CDC13): 10.00 (bs, lH), 7.88 (dd, 2H), 7.43 (m, lH), 7.19 (m, 

5 1H),4.00 (s, 3H), 1.66 (s, 9H). MS (EI) for C 15H17N04 : 274 (M-H). 

(00953) STEP 2: To a solution of 4-tert-butyl 7-methyl 1H-indole-4,7-

dicarboxylate (0.58 g, 2.10 mmol) in a mixture of methanol (20 mL ), terahydrofuran 

(10 mL) and water (10 mL) was added a 2M aqueous solution oflithium hydroxide 

(2.1 mL, 4.20 mmol), and the reaction mixture was stirred at 40 °C until full 

I 0 consumption of starting material. The organic portion of the solvent was evaporated 

and the pH of the aqueous solution was adjusted to 3-4 by the addition of 1 M aqueous 

hydrochloric acid. The acidic aqueous phase was partitioned with ethyl acetate (150 

mL), and the organic layer was separated and washed with brine, dried over sodium 

sulfate, filtered and concentrated to give 4-(tert-butoxycarbonyl)-1H-indole-7-

15 carboxylic acid (0.36 g, 67%). MS (El) for C14H1sN04: 260 (M-H). 

(00954] STEP 3: A solution of 4-( tert-butoxycarbonyl)-1H-indole-7-carboxylic 

acid (0.36 g, 1.38 mmol), HATU (0.30 g, 1.60 mmol), 4-methylmorpholine (0. 75 mL, 

6.89 mmol) and a 2M solution of ammonia in methanol (l.80 mL, 3.45 mmol) in 

dimethylformamide (5 mL) was stirred at room temperature for 18 hours. The 

20 reaction mixture was diluted with ethyl acetate ( 150 mL) and the organic layer was 

washed with brine, dried over sodium sulfate, filtered and concentrated. Purification 

by column chromatography chloroform:(l 0% ammonium hydroxide in methanol) 9: 1 

as eluent afforded tert-butyl 7-carbamoyl-IH-indole-4-carboxylate (0.18 g, 50%). 1H 

NMR (400 MHz, CDC}:,): 10.50 (bs, lH), 7.83 (d, lH), 7.43 (m, 2H), 7.15 (m, lH), 

25 6.30 (bd, 2H), 1.62 (s, 9H). MS (EI) for C14H 16N203 : 259 (M-H). 

(00955) STEP: 4: To a solution oftert-butyl 7-carbamoyl-lH-indole-4-carboxylate 

(0.15 g, 0.58 mrnol) in dichloromethane ( 10 mL) was added trifluoroacetic acid (I 0 

mL), and the mixture was heated to reflux until the starting material was fully 

consumed. The solvent was evaporated followed by rotary evaporation of the residue 

30 from a mixture of ethyl acetate (50 mL) and toluene (50 mL). The procedure was 

repeated three times and the residue dried in vacuo to obtain 7-(aminocarbonyl)-lH­

indole-4-carboxylic acid (0.16 g, 89%). MS (EI) for C10HsN203: 205 (MH). 

REAGENT PREPARATION 31: 2-methyl-3-(methylamino )benzoic acid: 
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(00956] STEP 1: To 3-amino-2-methylbenzoic acid (500 mg, 3.3 mmol) in 

5 methanol (20 ml) was added sulfuric acid (500 µl) and heated to 70°C for 22 h, at 

which point the volume was reduced by rotary evaporation. The residue was diluted 

with saturated sodium bicarbonate and extracted with ethyl acetate. The resultant 

organic layer was dried over sodium sulfate, filtered, and then concentrated to afford a 

tan oil (125 mg, 23%) of methyl 3-amino-2-methylbenzoate, which was used without 

I 0 further purification. 1H NMR (400 MHz, DMSO-d6): 6.99-6.93 (m, lH), 6.89-6.86 

(d, lH), 6.81-6.78 (d, lH), 5.12-5.07 (br. s, 2H), 3.78 (s, 3H), 2.16 (s, 3H). MS (EI) 

forC9H11N02: 166(MH+). 

(00957] STEP 2: To methyl 3-amino-2-methylbenzoate (125 mg, 0.758 mrnol) in 

DMF (2 ml) was added DIP EA (291 µl, 1.67 mmol) and methyl iodide ( l 04 µl, 1.67 

15 mmol) and heated to 70°C for 6 h in a sealed vessel. The mixture was diluted with l N 

aqueous potassium hydroxide (3 ml) and immediately extracted with ethyl acetate. 

The resultant organic layer was dried over sodium sulfate, filtered and concentrated to 

afford a brown residue which was purified by column chromatography eluting with 

15% ethyl acetate in hexanes. Pure fractions were concentrated to afford (30 mg) of a 

20 faster eluting fraction consisting of methyl 3-(dimethylamino)-2-methylbenzoate and 

(125 mg) of a slower eluting fraction consisting of methyl 2-methyl-3-

(methylamino)benzoate. 1H NMR methyl 2-methyl-3-(methylamino)benzoate (400 

MHz, DMSO-d6): 7.14-7.08 (m, IH), 6.91-6.87 {d, lH), 6.67-6.62 (d, 1H), 5.34-5.27 

(br. s, IH), 3.78 (s, 3H), 2.76-2.71 (d, 3H), 2.17 (s, 3H). MS (EI) for C10H13N02: 

25 180 (MH+). 1H NMR methyl 3-(dimethylamino)-2-methylbenzoate (400 MHz, 

DMSO-d6): 7.40-7.36 (d, lH), 7.28-7.22 (m, 2H), 3.81 (s, 3H), 2.63 (s, 6H), 2.39 (s, 

3H). MS (EI) for C11H1sN02: 194 (MH+). 

(00958) STEP 3: To methyl 2-methyl-3-(methylamino)benzoate (125 mg, 0.698 

mmol) in methanol (7 ml) was added 2M aqueous lithium hydroxide (1.8 ml, 3.63 

30 mmol), and the solution was stirred at 25°C for 3 h, at which point the volume was 

reduced by rotary evaporation. The aqueous mixture was diluted with water (3 ml) 
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and the pH adjusted to 5 with 1 N hydrochloric acid. The resultant precipitate was 

collected by filtration and dried in vacuo to afford (50 mg, 42%) of 2-methyl-3-

(methylamino)benzoic acid. MS (ED for C9H 11 N02 : 166 (MH+). 

REAGENT PREPARATION 32: 3-(dimethylamino)-2-methylbenzoic acid: 

[00959] Synthesized according to the method of reagent preparation 31 by using 

methyl 3-(dimethylamino)-2-methylbenzoate (reagent preparation 31 step 2) in step 3. 

10 MS (EI) for C10H13N02: 180 (MH+). 

[00960] REAGENT PREPARATION 33: 2-methyl-3-(methylthio)benzoic acid: 

15 [00961] STEP 1: To a solution of 3-amino-2-methylbenzoic acid (500 mg, 3.3 

mmol) in methanol (5 mL) cooled to 0 °C was added concentrated hydrochloric acid 

(1 mL), followed by a solution of sodium nitrite (275 mg, 4.0 mrnol) in water (2 mL). 

The mixture was stirred at 0 °C for 30 minutes, then warmed to room temperature and 

stirred for an additional 30 minutes. The solution was diluted with diethyl ether to 

20 afford a solid residue that was collected by filtration, then washed with additional 

diethyl ether to afford 700 mg of the intermediate diazonium salt. The diazonium salt 

was then transferred to a warm (55 °C) solution of potassium ethylxanthogenate (635 

mg, 4.0 mmol) in water (5 mL) while maintaining the pH at 8 by portion-wise 

addition of solid sodium carbonate. The solution was stirred at 55 °C for 30 minutes, 

25 then cooled to room temperature and poured into a 6N aqueous hydrochloric acid 

solution (30 mL). The precipitate which formed was collected by filtration, washed 

with water, then diethyl ether to afford 270 mg, 1.05 mmol (32%) of 3-

{[(ethyloxy)carbonothioyl]thio }-2-methylbenzoic acid. MS (EI) for C1 1Hr2S203: 257 

(MH+). 
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[00962) STEP 2: 3-{ [( ethyloxy)carbonothioyl]thio }-2-methylbenzoic acid (270 

mg, l.05 mmol) in a lN aqueous sodium hydroxide solution (3 mL) was stirred at 

reflux for 15 hours. The mixture was cooled to room temperature and the pH was 

adjusted to 2 using concentrated aqueous hydrochloric acid. The aqueous mixture 

5 was extracted twice using dichloromethane and the combined organic solutions were 

washed with brine, then dried over anhydrous sodium sulfate. Filtration and 

concentration afforded 180 mg, 1.05 mmol (99%) of 3-mercapto-2-methylbenzoic 

acid. 1H NMR (400 MHz, CDCh): 7.87 (d, lH), 7.47 (d, 1H), 7.16-7.11 (rn, lH), 

3.43 (s, 1 H), 2.62 (s, 3H). 

10 [00963] STEP 3: A mixture of 3-mercapto-2-methylbenzoic acid (180 mg, l.05 

rnrnol), cesium carbonate (690 mg, 2.1 mmol) and iodomethane (132 µl, 2.10 mmol) 

in dimethylformamide (3 mL) was stirred at room temperature for 2 hours. The 

mixture was diluted with ethyl acetate then washed with 5% aqueous lithium chloride, 

1 N aqueous sodium hydroxide, and brine then dried over anhydrous sodium sulfate. 

15 Filtration and concentration afforded 138 mg, 0.62 mmol (58%) of methyl 2-methyl-

3-(methylthio)benzoate. 1H NMR (400 MHz, CDCh): 7.58 (d, lH), 7.41 (d, lH), 

7 .21-7 .16 (m, 1 H), 4.09 (s, 3H), 2.83 (s, 3H), 2.58 (s, 3H). MS (EI) for C 10H 12S02: 

197 (MH+). 

[00964] STEP 4: A solution of methyl 2-methyl-3-(methylthio)benzoate (138 mg, 

20 0.62 rnmol) in 35% aqueous potassium hydroxide:methanol (1 :3, 4 mL) was stirred at 

80 °C for 1 hour. After cooling to room temperature the methanol was evaporated. 

Water (4 mL) was added and the pH of the resulting mixture was adjusted to 2 using 

concentrated aqueous hydrochloric acid. The precipitate which formed was collected 

by filtration, washed with water, then diethyl ether to afford, 85 mg, 0.43 mmol (70%) 

25 of2-methyl-3-(methylthio)benzoic acid. 1H NMR (400 MHz, CDCh): 7.76 (d, lH), 

7.37 (d, lH), 7.29-7.25 (m, IH), 2.65 (s, 3H), 2.49 (s, 3H). MS (EI) for C9H 10S02 : 

181 (M-H). 

[00965] REAGENT PREPARATION 34: 4-(aminocarbonyl)-2-methyl-3-

(methyloxy)benzoic acid: 

30 
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[00966] STEP l: A solution of 3-hydroxy-2-methylbenzoic acid (5 g, 33 mmol) 

and concentrated sulfuric acid (3 mL) in methanol (300 mL) was stirned at reflux for 

5 48 hours. The mixture was cooled to room temperature and the pH was adjusted to 7 

using solid sodium bicarbonate. Some methanol was evaporated and residue was 

partitioned between saturated aqueous sodium bicarbonate and ethyl acetate. The 

organic portion was washed with brine then dried over anhydrous sodium sulfate. 

Filtration and concentration afforded 5.3 g, 32 mmol (97%) of methyl 3-hydroxy-2-

10 methylbenzoate. 1H NMR (400 MHz, CDC13): 7.41 (d, lH), 7.13-7.09 (m, lH), 6.94 

(d, lH), 3.89 (s, 3H), 2.46 (s, 3H). MS (El) for C9Hio03 : 167 (MH+). 

[00967] STEP 2: To a solution oftert-butylarnine (1.6 mL, 15 mmol) in 

dichloromethane (100 mL) at -78°C was added drop-wise over 30 minutes a solution 

of bromine (773 µl, 15 mmol in 15 mL of dichloromethane). The solution was stirred 

15 at -78°C for 30 minutes. While maintaining the temperature at -78°C, a solution of 

methyl 3-hydroxy-2-methylbenzoate (2.5 g, 15 mmol in 15 mL of dichloromethane) 

was added to the reaction mixture drop-wise over 30 minutes. The mixture was 

allowed to warm to room temperature and was stirred for 15 hours. The mixture was 

washed with 20% aqueous citric acid then brine and dried over anhydrous sodium 

20 sulfate. Filtration and concentration afforded a brown residue that was purified by 

silica gel column chromatography. Eluting with 10% diethyl ether in hexane, purified 

fractions were pooled and concentrated to afford 612 mg, 2.5 mmol (17%) of methyl 

4-bromo-3-hydroxy-2-methylbenzoate as a colorless oil. 1H NMR (400 MHz, 

CDCi}): 7.37-7.29 (m, 2H), 5.7i (s, lH), 3.81 (s, 3H), 2.53 (s, 3H). MS (EI) for 

25 C9H9Br03: 245 (MH+). 

(00968} STEP 3: A solution of methyl 4-bromo-3-hydroxy-2-methylbenzoate (610 

mg, 2.5 mrnol), cesium carbonate (1.22 g, 3.7 mmol) and iodomethane (162 µI, 2.6 

rnmol) in dimethylformamide (5 mL) was stirred at room temperature for 15 hours. 

The mixture was diluted with ethyl acetate, then washed with 5% aqueous lithium 

30 chloride then brine and dried over anhydrous sodium sulfate. Filtration and 
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concentration affored an orange residue, which was purified by silica gel column 

chromatography. Eluting with 15% diethyl ether in hexane, purified fractions were 

pooled and concentrated to afford 455 mg, 1.76 mmol (71 %) of methyl 4-bromo-2-

methyl-3-(methyloxy)benzoate as a colorless residue. 1H NMR (400 MHz, CDCI)): 

5 7.52 (d, lH), 7.43 (d, lH), 3.88 (s, 3H), 3.80 (s, 3H), 2.55 (s, 3H). MS (EI) for 

C10H11Br03: 260 (MH+). 

[00969] STEP 4: To a sealed tube vessel was added methyl 4-bromo-2-methyl-3-

(methyloxy)benzoate (280 mg, 1.08 mmol), copper (I) cyanide (97 mg, 1.08 rnmol) 

and dimethylforrnarnide (2 mL). The mixture was heated at 150°C for 24 hours, then 

10 was cooled to room temperature and filtered through a pad of Celite. After washing 

the Celite with ethyl acetate, the combined filtrate was washed with 5% aqueous 

lithium chloride, and brine, then dried over anhydrous sodium sulfate. Filtration and 

concentration afforded a brown residue that was purified by silica gel column 

chromatography. Eluting with l 0% ethyl acetate in hexane, purified fractions were 

15 pooled and concentrated to afford 150 mg, 0.73 mmol (68%) of methyl 4-cyano-2-

methyl-3-(methyloxy)benzoate. 1H NMR (400 MHz, CDCh): 7.61 (d, lH), 7.47 (d, 

lH), 3.99 (s, 3H), 3.93 (s, 3H), 2.49 (s, 3H). MS (EI) for C 11 H 11 N03: 206 (MH+). 

(00970] STEP 5: Methyl 4-cyano-2-methyl-3-(rnethyloxy)benzoate (150 mg, 0.73 

mmol) in a solution of 35% aqueous potassium hydroxide:methanol (1 :3, 4 mL) was 

20 stirred at 60°C for I hour. The mixture was cooled to room temperature, and the 

methanol was removed by rotary evaporation. Water (4 mL) was added to the 

mixture and the pH was adjusted to 2 using concentrated aqueous hydrochloric acid. 

The precipitate which formed was collected by filtration and was washed with water, 

then hexanes to afford 86 mg, 0.45 mmol (62%) of 4-cyano-2-methyl-3-

25 (methyloxy)benzoic acid. 1H NMR (400 MHz, d6-DMSO): 7.72 (d, IH), 7.60 (d, 

IH), 3.90 (s, 3H), 2.40 (s, 3H). MS (EI) for C 10H9N03: 190 (M-H). 

[00971] STEP 6: To a solution of 4-cyano-2-methyl-3-(methyloxy)benzoic acid 

(80 mg, 0.42 rnrnol) in DMSO:ethanol (I :4, 1 mL) was added 1 N aqueous sodium 

hydroxide (1 mL), and hydrogen peroxide (30% wt. in water, 1 mL). The mixture 

30 was stirred at room temperature for 72 hours, then partitioned between 1 N aqueous 

sodium hydroxide and ethyl acetate and the organic layer discarded. The pH of the 

aqueous portion was adjusted to 7 using l N aqueous hydrochloric acid. The aqueous 

portion was extracted several times using ethyl acetate, and the combined organic 
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portion was washed with brine then dried over anhydrous sodium sulfate. Filtration 

and concentration afforded 55 mg, 0.26 mmol (63%) of 4-(aminocarbonyl)-2-methyl-

3-(methyloxy)benzoic acid. 1H NMR (400 MHz, d6-DMSO): 7.77 (br s, lH), 7.60 (br 

s, 1H), 7.54 (d, lH), 7.41 (d, lH), 3.72 (s, 3H), 2.41 (s, 3H). MS (El) for C 10H9N03 : 

5 190 (M-H). 

10 

REAGENT PREPARATION 35: 1,4-dimethyl-IH-benzoimidazole-5-carboxylic 

acid: 

(00972] STEP l: A mixture of 4-amino-2-methyl-3-nitrobenzoic acid (synthesized 

in reagent preparation 22, step I) (500 mg, 2.6 mmol) methanol (25 mL) and 

concentrated sulfuric acid (1.25 mL) was stirred at 60°C for 18 hours. The reaction 

mixture was cooled concentrated, diluted with ethyl acetate (50 mL), washed with 

15 water (50 mL), saturated aqueous sodium bicarbonate solution (2x 30 mL), brine (30 

mL), dried over sodium sulfate, filtered and concentrated to give the methyl 4-arnino-

2-methyl-3-nitrobenzoate (400 mg, 75% yield), MS (EI) for C9H10N20 4: 211 (MH+). 

[00973] STEP 2: Iodomethane (125 uL, 2.0 mmol) was added to a mixture of the 

methyl 4-amino-2-methyl-3-nitrobenzoate (400 mg, 1.9 mmol) and sodium hydride 

20 (60% oil dispersion, 84 mg, 2.1 mmol) in tetrahydrofuran (10 mL) at 0°C. The 

reaction mixture was slowly warmed to room temperature and stirred for 18 hours. 

The reaction mixture was quenched with saturated aqueous ammonium chloride 

solution and extracted with ethyl acetate. The combined extract was washed with 

water (2x 30 mL), brine (30 mL), dried over sodium sulfate, filtered and 

25 concentrated, then purified by flash chromatography (25% ethyl acetate in hexanes) to 

give methyl 2-methyl-4-(methylarnino)-3-nitrobenzoate (308 mg, 72% yield). 1H 

NMR (400MHz, CDCh): 7.94 (d, IH), 6.63 (d, IH), 5.68 (br, lH), 3.86 (d, 2H), 2.58 

(s, 3H); MS (EI) for C10H12N204: 225 (MH). 

(00974] STEP 3: A mixture of methyl 2-methyl-4-(methylamino)-3-

30 nitrobenzoate (90 mg, 0.4 mmol), 10% palladium on charcoal (Degussa type, 90 mg), 
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acetic acid (124 uL, 1.5 mmol), and ethyl acetate (20 mL) was shaken in a Parr 

hydrogenation apparatus at 40 psi for 18 hours. The reaction mixture was then 

filtered and concentrated. The residue was dissolved in formic acid was stirred at I 00 

°C for 1.5 hour. The reaction mixture was concentrated, quenched with ice-water ( 15 

5 mL) and the pH was adjusted to basic by portion-wise sodium bicarbonate addition 

then extracted with ethyl acetate. The combined extract was washed with water (2x 

30 mL), brine (30 mL), dried over sodium sulfate, filtered and concentrated to give 

methyl 1,4-dimethyl-l H-benzimidazole-5-carboxylate (78 mg, 95% yield). MS (EI) 

for C11H12N202: 205 (MH+). 

10 [00975] STEP 4: A mixture of the methyl I ,4-dimethyl-l H-benzimidazole-5-

carboxylate (78 mg, 0.38 mmol) in methanol ( 2 mL) and 5% aqueous sodium 

hydroxide solution (2 mL) was stirred at 60°C for one hour. The reaction mixture was 

concentrated, diluted with water (10 mL) and the pH adjusted to 4 then saturated with 

solid sodium chloride. The aqueous mixture was extracted ethyl acetate (3x I 0 mL) 

15 and the combined extract was washed with water (15 mL), brine (15 mL), dried over 

sodium sulfate, filtered and concentrated to give 1,4-dimethyl-1 H-benzimidazole-5-

carboxylic acid (46 mg, 63% yield), MS (El) for C10H10N202: 191 (MH+). 

REAGENT PREPARATION 36: 4-(aminocarbonyl)-3-(ethylamino)-2,5-

dimethylbenzoic acid: 

20 

100976] STEP I: 2,5-Dimethylterephthalic acid (3 g, 15.5 mmol) was suspended 

in ether (30 mL) and methanol (10 ml) and was cooled in an ice bath. 

25 (Trimethylsilyl)diazomethane (2 M solution in hexanes; 16 mL) was added drop-wise. 

The mixture was stirred at ambient temperature for 0.5 hand then was quenched with 

acetic acid (2 mL) and was concentrated. The residue was partitioned between ethyl 

acetate and saturated aqueous sodium bicarbonate. The organic portion was washed 

with brine, dried over sodium sulfate, then filtered and was concentrated to afford 

30 dimethyl 2,5-dimethylterephthalate (3. I 8 g, 14.3 mmol, 93% yield). 1 H NMR ( 400 
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MHz, CDC!3): & 7.76 (s, 2H), 3.91 (s, 6H), 2.57 (s, 6H); MS (EI) for C12H1404: 223 

(MH+). 

[00977] STEP 2: Dimethyl 2,5-dimethylterephthalate (3.14 g, 14.1 mmol) was 

dissolved in dichloromethane (30 mL) and was cooled in an ice bath. Fuming nitric 

5 acid (7.6 mL) and concentrated sulfuric acid (0.92 mL) were added carefully, and the 

mixture was stirred for 1. 75 h. The mixture was then quenched with water and 

diluted with dichloromethane. The aqueous portion was extracted with 

dichloromethane. The combined organic portion was dried over sodium sulfate, then 

filtered and concentrated to afford a yellow oil which was purified by column 

10 chromatography (silica gel, 10-20% ethyl acetate in hexanes) to afford dimethyl 2,5-

dimethyl-3-nitroterephthalate (2.78 g, 10.4 mmol, 74% yield). 1H NMR (400 MHz, 

CDCl}): 8 7.85 (s, lH), 3.94 (s, 3H), 3.89 (s, 3H), 2.49 (s, 3H), 2.46 (s, 3H); GCMS 

for C12H13N06: 267 (M+). 

[00978] STEP 3: Dimethyl 2,5-dimethyl-3-nitroterephthalate (2.27 g, 8.50 mmol) 

15 was dissolved in 1,4-dioxane (20 mL) and was cooled in an ice bath. 1 N Sodium 

hydroxide (8.5 mL) was added dropwise, and the mixture was stirred at ambient 

temperature for 2.25 h. Additional 1 N sodium hydroxide (0.5 mL) was added drop­

wise and the mixture was stirred at ambient temperature for a further 1 h at which 

point another 0.5 mL aliquot of 1 N aqueous sodium hydroxide was added and stirring 

20 was continued for an additional 1 h. The reaction mixture was diluted with water and 

was washed with ether. The aqueous portion was acidified with 1 N hydrochloric acid 

to pH -2 and then was extracted with ethyl acetate (2x). The combined ethyl acetate 

portion was dried over sodium sulfate, then filtered and concentrated to provide 4-

(methoxycarbonyl)-2,5-dimethyl-3-nitrobenzoic acid (quantitative yield). 1H NMR 

25 (400 MHz, d6-DMSO): 8 13.8 (br s, 1H), 7.93 (d, lH), 3.81 (s, 3H), 2.38 (s, 3H), 2.37 

(s, 3H); MS (EI) for C11H 11 N06: 252 (M-H). 

[00979] STEP 4: 4-(Methoxycarbonyl)-2,5-dimethyl-3-nitrobenzoic acid (9.5 

mmol) was suspended in dichloromethane (30 mL) and N-(3-dimethylaminopropyl)­

N' -ethylcarbodiimide hydrochloride (1.82 g, 9.5 mmol) and 4-dimethylaminopyridine 

30 ( 1.16 g, 9 .5 mmol) were added. The mixture was stirred at ambient temperature for 

0.5 h. tert-Butanol (6 mL, 64 mmol) was added and the mixture was stirred for 15 .5 

h. tert-Butanol (20 mL, 213 mmol) was added and the mixture was stirred at reflux 

for 1 h. The dichloromethane was removed and the mixture was stirred at 75 °C for 
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21 h. Triethylamine (1.3 mL, 9.3 mmol) and diphenylphosphoryl chloride (l .96 mL, 

9.5 mmol) were added and the mixture was stirred at 75 °C for 6 h. The mixture was 

cooled to ambient temperature and then was concentrated. The residue was 

partitioned between ethyl acetate and 1 N hydrochloric acid. The organic portion was 

5 washed with 1 N sodium hydroxide, brine, dried over sodium sulfate, then filtered and 

concentrated to afford an orange semi-solid which was purified by column 

chromatography (silica gel, 5-15% ethyl acetate in hexanes) to afford crude 1-tert­

butyl 4-methyl 2,5-dimethyl-3-nitroterephthalate ( 1.98 g, 6.4 mmol, 68% yield) as a 

colorless oil. 1H NMR (400 MHz, CDCh): 8 7.69 (s, lH), 3.88 (s, 3H), 2.45 (s, 3H), 

10 2.44 (s, 3H), 1.60 (s, 9H); GCMS for C 15H 19N06: 309 (M+). 

[00980] STEP 5: 1-tert-Butyl 4-methyl 2,5-dimethyl-3-nitroterephthalate (0.5 g, 

1.62 mmol) was dissolved in tetrahyofuran (4 mL). 10 wt% Palladium on carbon 

(Degussa type, 50 mg) was added to the solution and the mixture was treated with 

hydrogen at ambient temperature for 3 h. 10 wt% Palladium on carbon (Degussa 

15 type, 50 mg) was added to the solution, and the mixture was treated with hydrogen at 

ambient temperature for a further 2 h. 10 wt% Palladium on carbon (Degussa type, 

100 mg) was added to the solution, and the mixture was treated with hydrogen at 

ambient temperature for a further 5 h. The mixture was filtered and the filtrate was 

concentrated to afford 1-tert-butyl 4-methyl 3-amino-2,5-dimethylterephthalate (0.444 

20 g, 1.59 mmol, 98% yield) as a brown oil. 1H NMR (400 MHz, CDCl3): 8 6.78 (s, 1 H), 

5.20 (br s, 2H), 3.90 (s, 3H), 2.40 (s, 3H), 2.24 (s, 3H), 1.59 (s, 9H); MS (EI) for 

C1sH21N04: 280 (MH+). 

[00981] STEP 6: 1-tert-Butyl 4-methyl 3-amino-2,5-dimethylterephthalate (0.444 

g, 1.59 mmol) was dissolved in THF (10 mL), and the mixture was sparged with 

25 nitrogen for 10 minutes. Copper (I) iodide (302 mg, 1.59 mmol) and diiodomethane 

(0.64 mL, 7.93 mmol) were added followed by isoamyl nitrite (0.63 mL, 4.74 mmol), 

and the mixture was stirred at reflux for 20 h. The mixture was cooled to ambient 

temperature and then was partitioned between ethyl acetate and IN hydrochloric acid. 

The aqueous portion was extracted with ethyl acetate (2x). The combined organic 

30 portion was washed with brine, dried over sodium sulfate, then filtered and 

concentrated to provide an oil which was purified by column chromatography (silica 

gel, 2-10% ethyl acetate in hexanes). The clean fractions were combined and 

concentrated, and the residue was partitioned between ethyl acetate and I : 1 saturated 
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sodium bicarbonate solution: 1 M sodium thiosulfate. The aqueous portion was 

extracted with ethyl acetate. The combined organic portion was washed with brine, 

dried over sodium sulfate, then filtered and concentrated to afford 1-tert-butyl 4-

methyl 3-iodo-2,5-dimethylterephthalate (300 mg, 0.769 mmol, 48% yield) as a 

5 yellow oil. 1H NMR (400 MHz, CDCh): 8 7.42 (s, 1 H), 3.96 (s, 3H), 2.60 (s, 3H), 

2.31 (s, 3H), 1.59 (s, 9H); GCMS for C1sH19J04: 359 ([M-OCH3t). 

[00982] STEP 7: 1-tert-Butyl 4-methyl 3-iodo-2,5-dimethylterephthalate (300 

mg, 0.769 mmol) was dissolved in dioxane (3 mL) and sparged with nitrogen for 15 

minutes. XANTPHOS (18 mg, 0.031 mmol), cesium carbonate (326 mg, 1.00 mmol), 

10 ethylamine (0.1 mL) and tris(dibenzylideneacetone)dipalladium (14 mg, 0.015 mmol) 

were added, and the mixture was stirred in a sealed tube at 95 °C for 19 h. 

XANTPHOS (36 mg, 0.062 mmol), ethylamine (0.1 mL) and 

tris(dibenzylideneacetone)dipalladium (28 mg, 0.030 rnmol) were added and the 

mixture was stirred in a sealed tube at 95 °C for a further 20 h. The reaction mixture 

15 was cooled to ambient temperature and was filtered through celite. The filter cake 

was washed with ethyl acetate, and the filtrate was concentrated to afford an orange 

oil which was purified by column chromatography (silica gel, 2-10% ethyl acetate in 

hexanes) to afford 1-tert-butyl 4-methyl 3-( ethylamino )-2,5-dimethylterephthalate 

(158 mg, 0.515 mrnol, 67% yield) as a yellow oil. 1H NMR (400 MHz, CDCh): 8 7.08 

20 (s, I H), 3.91 (s, 3H), 3.83 (br s, 1 H), 3.00 (q, 2H), 2.36 (s, 3H), 2.29 (s, 3H), 1.59 (s, 

9H), 1.14 (t, 3H); MS (EI) for C11H2sN04: 308 (MH+). 

(00983] STEP 8: 1-tert-Butyl 4-methyl 3-( ethylamino )-2,5-dimethylterephthalate 

(142 mg, 0.463 mmol) was dissolved in dioxane (2 mL) and was cooled in an ice 

bath. 2N Lithium hydroxide (0.25 mL) was added and the mixture was stirred for 16 

25 hand then methanol (0.5 mL) and 2N lithium hydroxide (0.25 mL) were added, and 

the mixture was stirred at ambient temperature for 1.5 h. The mixture was cooled in 

an ice bath and 1 N sodium hydroxide (0.5 mL) was added and the mixture was stirred 

for I h and then was wanned to ambient temperature and was stirred for a further I h. 

The mixture was stirred at 50-55 °C for a further 16 h and then was cooled to ambient 

30 temperature and acidified with IN hydrochloric acid to pH -4.5. The mixture was 

diluted with water and extracted with ethyl acetate (2x). The organic portion was 

dried over sodium sulfate, then filtered and concentrated to provide 4-(tert­

butoxycarbonyl)-2-( ethylamino )-3 ,6-dimethylbenzoic acid ( 115 mg, 0.392 mmol, 
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85% yield) as a brown oil. 1H NMR (400 MHz, CDC13): 8 7.45 (s, lH), 2.97 (q, 2H), 

2.67 (s, 3H), 2.46 (s, 3H), 1.61 (s, 9H), 1.34 (t, 3H); MS (EI) for C 16H23N04: 294 

(MH+). 

[00984} STEP 9: 4-(tert-Butoxycarbonyl)-2-( ethylarnino )-3,6-dimethylbenzoic 

5 acid (115 mg, 0.392 mrnol) was dissolved in tetrahydrofuran (1 mL) and then cooled 

in an ice bath. N,N-Diisopropylethylamine (0.07 mL, 0.403 mmol) and triphosgene 

( 40 mg, 0.13 5 mmol) were added, and the mixture was stirred at ambient temperature 

for 0.5 h. The mixture was quenched with water and extracted with dichloromethane 

(2x). The combined organic portion was dried over sodium sulfate, then filtered and 

10 concentrated to provide tert-butyl l-ethyl-5,8-dimethyl-2,4-dioxo-2,4-dihydro-l H­

benzo[d][ l ,3]oxazine-7-carboxylate (109 mg, 0.342 mmol, 87% yield). 1H NMR 

(400 MHz, CDCh): 8 7.35 (s, 1H), 4.06 (q, 2H), 2.70 (s, 3H), 2.46 (s, 3H), 1.62 (s, 

9H), 1.28 (t, 3H); MS (El) for C11H21NOs: 320 (MH+). 

[00985) STEP 10: tert-Butyl 1-ethyl-5,8-dimethyl-2,4-dioxo-2,4-dihydro-1 H-

15 benzo[d][l,3]oxazine-7-carboxylate (90 mg, 0.282 mrnol) was dissolved in 

tetrahydrofuran (6 rnL), treated with ammonia for 15 min and then stirred at ambient 

temperature for 1 h. The mixture was concentrated, and the residue was stirred for 15 

min as a suspension in 20% citric acid (3 mL) and tetrahydrofuran (1 mL). The 

mixture was extracted with ethyl acetate. The aqueous portion was basified with 

20 sodium bicarbonate and then extracted with ethyl acetate. The combined organic 

portion was washed with water, brine, was dried over sodium sulfate, then filtered and 

concentrated to afford an orange film which was treated with trifluoroacetic acid (1 

mL) at ambient temperature for 2 h. The mixture was concentrated and the residue 

was treated with 1 N hydrochloric acid and concentrated. The residue was dissolved 

25 in a mixture of 1 N hydrochloric acid and acetonitrile and then lyophilized to afford 4-

aminocarbonyl-3-( ethylarnino )-2,5-dimethylbenzoic acid hydrochloride salt 

(quantitative yield). MS (EI) for C12H16N203: 237 (MH+). 

REAGENT PREPARATION 3 7: 3-[ (trans-4-hydroxycyclohexyl)-amino ]benzoic 

30 acid: 
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[00986) STEP I: A suspension of methyl 3-bromobenzoate (0.43 g, 2.00 mmol), 

¥ trans-4-aminocyclohexanol (0.35 g, 3.00 rnmol), cesium carbonate (1.63 g, 5.00 

5 mmol), Xantphos (0.024 g, 0.02 mmol) and tris(dibenzylideneacetone)dipalladium(O) 

(0.010 g, 0.01 mmol) in 1,4-dioxane (25 rnL) was stirred at 80 °C under N2 

atmosphere for 18 hours. After cooling to room temperature the reaction mixture was 

filtered through a pad of Celite and was washed with ethyl acetate (200 mL), and the 

combined filtrate was partitioned with water. The organic layer was separated and 

10 washed with 1 M aqueous hydrochloric acid and brine, dried over sodium sulfate, 

filtered, and the solution was concentrated. The residue was purified by column 

chromatography (hexane:ethyl acetate 4: 1 to 3 :2) to give methyl 3-[(trans-4-

hydroxycyclohexyl)arnino ]benzoate. (0.28 g, 56%). 1H NMR (400 MHz, DMSO-d6): 

7.18 (m, 2H), 7.08 (rn, lH), 6.82 (m, IH), 5.82 (d, lH), 3.84 (s, 3H), 3.34 (m, lH), 

15 2.57 (m, I H), 1.85 (m, 2H), 1.71 (m, 2H), 1.58 (m, 2H), 1.46 (m, 2H). MS (EI) for 

C14H19N03: 250 (MH+). 

[00987] STEP 2: To a solution of methyl 3-[(trans-4-

hydroxycyclohexyl)amino ]benzoate (0.25 g, 1.00 mmol) in a mixture of methanol (20 

mL), terahydrofuran (10 mL) and water (10 mL) was added a 4M aqueous solution of 

20 potassium hydroxide (0.5 rnL, 2.00 mmol), and the reaction mixture was heated to 

reflux for five minutes. The organic portion of the solvent was evaporated, and the pH 

of the aqueous solution was adjusted to 2 by the addition of 2M aqueous hydrochloric 

acid. The aqueous mixture was partitioned with ethyl acetate, the organic layer was 

separated and washed with brine, dried over sodium sulfate, filtered, and the solution 

25 was concentrated to give 3-[(trans-4-hydroxycyclohexyl)arnino]benzoic acid (40 mg, 

17%). MS (El) for C13H11N03: 234 (M-H). 

REAGENT PREPARATION 38: (S)-methyl 2-amino-2-( 4-methoxyphenyl)-acetate: 
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(00988} 

H2NQ, C02Me 

,~ 

Q 

OMe 

STEP 1: To a solution of L-4-hydroxyphenylglycine (1.00 g, 5.98 mmol) 

and sodium hydrogencarbonate (2.50 g, 29.11 rnmol) in a mixture of 1,4-dioxane (20 

5 mL) and water (20 mL) was added di-tert-butyl dicarbonate (1.40 g, 6.58 mrnol) at 0 

°C, followed by stirring at room temperature for 18 hours. The organic portion of the 

solvent was evaporated, and the reaction mixture was partitioned between ethyl 

acetate (300 mL) and 0.5M aqueous hydrochloric acid (50 mL). The organic layer 

was separated and washed with 0.5M aqueous hydrochloric acid, water and brine, 

10 dried over sodium sulfate, filtered and the solvent concentrated to give (S)-2-(tert­

butoxycarbonylamino )-2-( 4-hydroxyphenyl)acetic acid (1.6 g, quantitative). 1H NMR 

(400 MHz, CDC13): 8.80 (bs, lH), 7.12 (d, 2H), 6.62 (d, 2H), 5.80 (d, lH), 5.00 (d, 

lH), 1.22 (s, 9H). MS (EI) for C 13HnN05: 266 (M-H). 

[00989} STEP 2: To a solution of (S)-2-(tert-butoxycarbonylamino)-2-(4-

15 hydroxyphenyl)acetic acid (1.60 g, 5.98 mmol) in dimethylformamide (20 mL) was 

added potassium carbonate (1.85 g, 13.42 mrnol), and the mixture was stirred at room 

temperature for thirty minutes, followed by the addition of methyl iodide (0. 76 mL, 

12.20 mmol). The reaction mixture was then stirred at room temperature for 18 hours. 

The solvent was evaporated and the residue was partitioned between ethyl acetate 

20 (250 mL) and water (50 mL). The organic layer was separated and washed with 

saturated aqueous sodium hydrogencarbonate, water and brine, dried over sodium 

sulfate, filtered and the solvent was concentrated to give (S)-methyl 2-(tert­

butoxycarbonylamino)-2-( 4-methoxyphenyl)acetate (1.8 g, quantitative). 1H NMR 

(400 MHz, CDCi)): 7.16 (d, 2H), 6.72 (d, 2H), 5.68 (d, IH), 5.14 (d, lH), 3.62 (s, 

25 3H), 3.56 (s, 3H), 1.24 (s, 9H). MS (EI) for C1sH21NOs: 294 (MH"). 

(00990) STEP 3: To a solution of (S)-methyl 2-(tert-butoxycarbonylamino )-2-( 4-

methoxyphenyl)acetate (0.30 g, 1.00 mmol) in dichloromethane (10 mL) was added 

trifluoroacetic acid (2 mL) and the mixture was heated to 40 °C for thirty minutes. 

The solvent was evaporated followed by rotary evaporation of the residue from 

30 toluene and drying in vacuo to obtain (S)-methyl 2-amino-2-(4-
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methoxyphenyl)acetate as the trifluoroacetate salt (0.30 g, quantitative). 1H NMR 

(400 MHz, DMSO-d6): 7.18 (d, 2H), 6.82 (d, 2H), 5.68 (d, lH), 4.82 (d, 1 H), 3.78 (s, 

3H), 3.64 (s, 3H). MS (EI) for C10H13N03: 196 (MH+). 

5 REAGENT PREPARATION 39: 4-(aminocarbonyl)-3-(cyclopentylamino)-benzoic 

acid: 

10 

(00991] STEP 1: A mixture of ethyl 3-bromo-4-cyanobenzoate (500 mg, 1.97 

mmol), XANTPHOS (228 mg, 0.39 mmol), cesium carbonate (1.282 g, 3 .94 mmol), 

cyclopentylamine (233 mg, 2.75 mmol), and tris(dibenzylideneacetone)dipalladium 

(180 mg, 0.20 mmol) in dioxane (5 mL) was stirred at I 00 °C for 17 h. The reaction 

15 mixture was partitioned between ethyl acetate (100 mL) and water (50 rnL), the 

organic layer washed with brine (50 mL), dried over sodium sulfate, filtered and 

concentrated. Column chromatography on silica (hexanes:ethyl acetate 9: l) afforded 

ethyl 4-cyano-3-(cyclopentylamino)benzoate (366 mg, 72% yield) as a brown oil. 1H 

NMR (400 MHz, CDCh): 7.43 (m, 2H), 7.35 (m, IH), 7.27 (m, IH), 4.62 (d, IH), 

20 4.38 (q, 2H), 3.93 (m, lH), 2.10 (m, 2H), 1.78 (m, 2H), 1.67 (m, 2H), 1.53 (m, 2H), 

1.39 (t, 3H). MS (EI) for C15H18N202: 259 (MH+). 

(00992] STEP 2: A solution of ethyl 4-cyano-3-(cyclopentylamino)benzoate (363 

mg, 1.41 mmol), potassium carbonate (50 mg, 0.36 mrnol), and 30% aqueous 

hydrogen peroxide (0.25 mL) in DMSO (1.5 mL) was stirred at 60°C for 1 h. After 

25 cooling to room temperature, water was added and the resulting mixture was extracted 

with ethyl acetate (50 mL). The organic layer was washed with water (10 mL) and 

brine (10 mL), dried over sodium sulfate, filtered and concentrated to give ethyl 4-

(aminocarbonyl)-3-( cyclopentylamino)benzoate (333 mg, 86% yield). MS (El) for 

C1sH20N203: 277 (MH+). 
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[00993) STEP 3: A suspension of ethyl 4-(aminocarbonyl)-3-( cyclopentylamino )-

benzoate (333 mg, 1.21 mrnol) and potassium hydroxide (135 mg, 2.41 mmol) in 

methanol (6 mL) and water (2 mL) was stirred at 55 °C for 1 h. After cooling to room 

temperature, water was added and the pH adjusted to 4 with 1 N aqueous hydrochloric 

5 acid. The resulting precipitate was collected by filtration, washed with water and 

dried to provide 4-(aminocarbonyl)-3-(cyclopentylamino) benzoic acid (260 mg, 87% 

yield). 1H NMR (400 MHz, DMSO-d6): 13.02 (br s, 1H), 8.17 (d, lH), 7.97 (br s, 

lH), 7.66 (d, lH), 7.34 (br s, lH), 7.21 (d, lH), 7.04 (dd, lH), 3.81 (m, IH), 1.99 (m, 

2H), 1.64 (m, 4H), 1.42 (m, 2H). MS (EI) for C13H16N203: 249 (MH+). 

10 (00994) Using analogous synthetic techniques and substituting with alternative 

15 

20 

starting reagents, the following compounds were prepared. Alternative starting 

materials were obtained commercially unless otherwise indicated. 

(00995] 4-(Aminocarbonyl)-3-((trans-4-hydroxycyclohexyl)amino ]benzoic acid: 

Prepared according to the method of reagent preparation 39 by using trans 4-

aminocyclohexanol in step l. MS (EI) for C14H1sN204: 279 (MH+). 

[00996) 4-(Aminocarbonyl)-3-{[2-(methylsulfonyl)ethyl]amino} benzoic acid: 

COOH 

~~~SO,Me 
0 NH2 

Prepared according to the method of reagent preparation 39 by using 2-

aminoethylmethylsulfone hydrochloride in step 1. MS (EI) for C1 1H14N20sS: 287 

25 (MH+). 

(00997] 4-(Aminocarbonyl)-3-[ ( cyclopropylmethyl)amino ]benzoic acid: 
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Prepared according to the method of reagent preparation 39 by using 

aminomethylcyclopropane in step 1. MS (EI) for C 12H 14N20 3: 235 (MH+). 

5 (00998] 4-(Aminocarbonyl)-3-(pyridin-4-ylamino)benzoic acid: 

COOH 

~~~ 
0 NH2 

Prepared according to the method of reagent preparation 39 by using 4-aminopyridine 

10 in step 1. 1H NMR (400 MHz, DMSO-d6): 9.82 (s, IH), 8.30 (d, 2H), 8.23 (s, lH), 

7.97 (d, lH), 7.79 (d, lH), 7.76 (s, IH), 7.57 (dd, lH), 7.03 (d, 2H). MS (EI) for 

C13H11N303: 258 (MH+). 

15 

[00999} 4-(Aminocarbonyl)-3-[ ( cis-4-hydroxy-4-methylcyclohexyl)amino ]benzoic 

acid: 

OH 

N 0''' 
H 

Prepared according to the method of reagent preparation 39 by using cis-4-hydroxy-4-

methylcyclohexylamine (synthesized according to W02005009966) in step 1. MS 

20 (EI) for C1sH20N204: 293 (MH+). 

(001000] 4-(Aminocarbonyl)-3-{[(l R)-1-methylpropyl)amino }benzoic acid: 
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Prepared according to the method of reagent preparation 39 by using (R)-(-)-3-

methyl-2-butylamine in step 1. 1H NMR (400 MHz, DMSO-d6): 13.03 (br s, lH), 

5 8.26 (d, IH), 7.97 (br s, IH), 7.67 (d, IH), 7.33 (br s, lH), 7.20 (d, IH), 7.00 (dd, lH), 

3.42 (m, IH), 1.79 (m, lH), 1.07 (d, 3H), 0.94 (d, 3H), 0.88 (d, 3H). MS (EI) for 

Cl3H1sN203: 249 (M-H). 

10 

15 

(001001] 4-(Aminocarbonyl)-3-( {2-[(1-methylethyl)oxy]ethyl }amino )benzoic acid: 

Prepared according to the method of reagent preparation 39 by using 2-{(1-

methylethyl)oxy}ethanamine in step 1. MS (EI) for C 13H 18N204: 267 (MH+). 

(001002] 4-(Aminocarbonyl)-3-(tetrahydrofuran-3-ylamino)benzoic acid: 

Prepared according to the method of reagent preparation 39 by using (±)­

tetrahydrofuran-3-amine hydrochloride in step 1. MS (EI) for C 12H 14N20 4: 251 

20 (MH+). 
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5 

(001003] 4-(Arninocarbonyl )-3-(2,2,3 ,3 ,3-pentafluoropropylamino )benzoic acid: 

Prepared according to the method ofreagent preparation 39 by using 2,2,3,3,3-

pentafluoropropylamine in step 1. 1H NMR (400 MHz, d6-DMSO): 13.1 (br s, 1 H), 

8.54 (t, lH), 8.11 (br s, lH), 7.73 (d, lH), 7.54 (br s, IH), 7.42 (s, IH), 7.19 (dd, lH), 

4.23 (td, 2H). MS (EI) for C1 1H9f 5N20 3: 311 (M-H). 

10 (001004] 4-(Aminocarbonyl)-3-(2,2,3,3,4,4,4-heptafluorobutylamino)benzoic acid: 

Prepared according to the method of reagent preparation 39 by using 2,2,3,3,4,4,4-

15 heptafluorobutylamine in step 1. MS (EI) for C 12H9F1N20 3: 363 (MH+). 

[001005] 4-(Aminocarbonyl)-3-(piperidin-1-ylamino )benzoic acid: 

N 
H 

.0 

20 Prepared according to the method of reagent preparation 39 using piperidin-1-amine 

in step 1. 1H NMR (400 MHz, CD30D): 8.00 (d, lH), 7.58 (d, lH), 724 (dd, lH}, 

2.71(brs,4H),1.75-l.69(m,4H), l.47(brs,2H). MS(EI)forC13H17N303: 264 

(MH). 
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5 

1001006) 4-(Aminocarbonyl)-3-[ (1- {[ (I, 1-dimethylethyl)oxy ]carbonyl} pipetidin-4-

yl)amino Jbenzoic acid: 

COOH 

~~Dsoc 
0 NH2 

Prepared according to the method ofreagent preparation 39 by using l-tert­

butoxycarbonyl-4-aminopiperidine in step 1. 1HNMR (400 MHz, methanol-d4): 7.63 

(d, J = 8.0Hz, lH), 7.40 (s, lH), 7.20 (d, J = 8.0Hz, lH), 3.93 (m, 2H), 3.67 (rn, I H), 

3.05 (m, 2H), 2.03 (m, 2H), 1.46 (s, 9H), 1.40 (m, 2H). MS (EI) for C 18H25N30 5: 364 

10 (MH+). 

15 

[001007] 4-(Aminocarbonyl)-3-[(1-{[( 1, 1-dimethylethyl)oxy]carbonyl} pyrrolidin-3-

yl)amino Jbenzoic acid: 

COOH 

~~~NBOC 
0 NH2 

Prepared according to the method of reagent preparation 39 by using 1-tert-butoxy­

carbonyl-3-aminopyrrolidine in step 1. 1HNMR (400 MHz, methanol-~): 7.65 (d, J = 

8.0Hz, lH), 7.38 (s, lH), 7.25 (d, J = 8.0Hz, IH), 4.20 (m, lH), 3.70 (m, 1H), 3.50 

(m, 2H), 2.26 (m, 1 H), 2.28 (m, 1 H), 1.95 (m, I H), 1.44 (s, 9H). MS (EI) for 

20 C17H23N30s 250 (MH+-Boc). 

[001008) 4-(Aminocarbonyl)-3- { (1-{[ (1, 1-dimethylethyl)oxy)carbonyl} piperidin-3-

yl)methyl]amino} benzoic acid: 
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Prepared according to the method of reagent preparation 39 by using 4-aminomethyl-

1-N-(tert-butoxycarbonyl)piperidine in step 1. 1HNMR ( 400 MHz, methanol-d4): 7 .63 

(d,J=8.0Hz, lH), 7.34(s, lH), 7.20(d,J=8.0Hz, 1H),3.80(br,s, IH),3.14(m, 

5 2H), 2.95 (m, 2H), 1.95-1.60 (m, 3H), 1.44 (m, 3H), 1.40 (s, 9H). MS(EI) for 

C19H21N30s 378 (MH+). 

10 

(001009] 4-(Aminocarbonyl)-3- { (1-{[(1,1-dimethylethyl)oxy)carbonyl }pyrrolidin-

3-yl)methyl)amino} benzoic acid: 

Prepared according to the method of reagent preparation 39 by using tert-butyl 3-

(aminomethyl)pyrrolidine-1-carboxylate in step 1. 1HNMR (400 MHz, methanol-d4): 

7.63 (d, J = 8.0Hz, lH), 7.36 (s, lH), 7.21(d,J=8.0Hz, IH), 3.56 {m, 1H), 3.47 (m, 

15 lH), 3.30 (m, lH), 3.12 (m, lH), 3.09 {m,lH), 2.56 (m,lH), 2.11(m,lH),1.74 (m, 

1 H), 1.45 (s, 9H). MS(EI) for C1 8H2sN30s 364 (MH+). 

20 

[00101 O] 4-(Aminocarbonyl)-3-[(3-{[(2-dimethylamino )ethyl]oxy }phenyl)-

amino ]benzoic acid: 

~H~ I 

x-~~O~N, 
0 NH2 

Prepared according to the method of reagent preparation 39 by using 3-[2-

(dimethylamino )ethoxy)aniline (Bioorg. & Med. Chem. Lett. 2005, 15(22), 4989-

4993) in step 1. 1HNMR (400 MHz, DMSO-d6): 13.18 (br, s, lH), 9.96 (s, IH), 8.23 

25 (s,lH), 7.83 (s, lH), 7.79 ( d, J = 8.0Hz, lH), 7.69 (s, lH), 7.31(m,2H), 6.82 (m, 

2H), 6.69 (d, J = 8.0Hz, lH), 4.34 (m, 2H), 3.50 (m, 2H), 2.84 (s, 6H). MS(EI) for 

C1sH21N3Q4 344 (MH+). 
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(001011] 4-( Arninocarbonyl)-3-( tetrahydro-2H-pyran-4-y larnino )benzoi c acid: 

5 Prepared according to the method of reagent preparation 39 by using 4-

aminotetrahydropyran in step I. 1H NMR (400 MHz, methanol-c4): 7.64 (d, 1H), 

7.41 (d, IH), 7.21(dd,1H), 3.96 (dt, 2H), 3.73-3.65 (rn, 1H), 3.60 (td, 2H), 2.08-2.00 

(m, 2H), 1.58-1.48 (m, 2H). MS (EI) for C 13H16N20 4: 265 (MH+). 

10 

(001012] 4-(Arninocarbonyl)-3-(phenylamino )benzoic acid: 

Prepared according to the method of reagent preparation 39 by using aniline in step l. 

1H NMR (400 MHz, methanol-d4): 7.91 (d, lH), 7.71 (d, lH), 7.39-7.32 (m, 3H), 

15 3.19 (d, 2H), 7.04 (t, lH). MS (EI) for C14H12N203: 257 (MH+). 

(001013] 4-(Aminocarbonyl)-3-(benzylamino )benzoic acid: 

20 Prepared according to the method of reagent preparation 39 by using benzylarnine in 

step 1. 1H NMR (400 MHz, methanol-d4): 7.63 (d, lH), 7.40-7.36 (m, 2H), 7.34-7.30 

(m,3H), 7.24(d, 1H), 7.21(dd,1H),4.43(s,2H). MS(EI)forC 1sH 14N203:271 

(MH+). 

[001014] (S )-4-( Aminocarbonyl )-3-( tetrah ydrofuran-3-ylarnino )benzoi c acid: 
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Prepared according to the method of reagent preparation 39 by using (S)-

5 tetrahydrofuran-3-amine in step 1. 1H NMR (400 MHz, methanol-d4): 7.69-7.63 (m, 

lH), 7.40-7.36 (m, lH), 7.30-7.25 (m, lH), 7.30-7.25 (m, lH), 4.24-4.18 (m, lH), 

4.04-3.91 (m, 2H), 3.90-3.83 (m, lH), 3. 73-3.67 (m, 1 H), 2.38-2.27 (m, 1 H), 1.94-

1.85 (m, lH). MS (EI) for C12H14N204: 251 (MH+). 

10 

(001015] 4-(Aminocarbonyl)-3-(2,2,2-trifluoroethylamino)benzoic acid: 

COOH 

~('cF3 
0 NH2 

Prepared according to the method of reagent preparation 39 by using 2,2,2-

trifluoroethylamine in step 1. MS (EI) for C1oH9F 3N203: 261 (M-H). 

15 [001016] (R)-4-(Aminocarbonyl)-3-(tetrahydrofuran-3-ylamino)benzoic acid: 

Prepared according to the method of reagent preparation 39 by using (R)-

20 tetrahydrofuran-3-amine in step 1. lH NMR (400 MHz, d6-DMSO): 13.04 (br s, lH), 

8.27 (br s, lH), 8.02 (s, 1 H), 7.69 (d, lH), 7.41 (s, lH), 7.19 (s, lH), 7.09 (d, lH), 

4.16-4.09 (br s, l H), 3.92-3.86 (rn, lH), 3.84-3.72 (m, 2H), 3.56-3.49 (m, 1 H), 2.32-

2.20 (rn, lH), 1.77-1.68 (m, lH). MS (EI) for C12H14N204: 251 (MH+). 

[001017) 4-(Aminocarbonyl)-3-(propylamino )benzoic acid: 
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Prepared according to the method of reagent preparation 39 by using n-propylamine 

5 in step 1. 1H NMR (400 MHz, d6-DMSO): 13.01 (br s, lH), 8.12 (t, lH), 7.98 (br s, 

I H), 7.67 (d, I H), 7.36 (br s, l H), 7.17 (s, 1 H), 7.05 (dd, 1 H), 3.12-3 .07 (m, 2H), 

1.64-1.56 (m, 2H), 0.96 (t, 3H). MS (EI) for C 11 H14N20 3: 221 (M-H). 

10 

15 

[001018] 4-(Aminocarbonyl)-3-(azetidin-l-yl)benzoic acid: 

Prepared according to the method of reagent preparation 39 by using azetidine in step 

I. MS (EI) for C11H12N203: 221 (MH+). 

[001019] 4-(Aminocarbonyl)-3-(3,3,3-trifluoropropylamino)benzoic acid: 

Prepared according to the method of reagent preparation 39 by using 3,3,3-

trifluoropropylamine in step 1. 1H NMR (400 MHz, d6-DMSO): 13.06 (br s, lH), 

20 8.23 (t, lH), 8.01 (br s, lH), 7.69 (d, lH), 7.41 (br s, IH), 7.20 (dd, lH), 3.46-3.41 (m, 

2H), 2.66-2.54 (m, 3H). MS (EI) for C11H11F3N203: 277 (MH+). 

(001020] 4-(Aminocarbonyl)-3-(butylamino )benzoic: 
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~o~~ 
x~ 

Prepared according to the method of reagent preparation 39 by using n-butylamine in 

step 1. 1H NMR (400 MHz, d6-DMSO): 13.02 (br s, lH), 8.09 (t, IH), 7.98 (br s, 

5 lH), 7.67 (d, lH), 7.35 (hrs, lH), 7.17 (d, lH), 7.05 (dd, lH), 3.15-3.10 (m, 2H), 

1.059-1.54 (m, 2H), 1.42-1.37 (m, 2H), 0.95-0.91 (m, 3H). MS (EI) for C12H16N20 3: 

237 (MH+). 

10 

15 

[001021] 4-(aminocarbonyl)-3-[(1-methylethyl)amino ]benzoic acid: 

Prepared according to the method of reagent preparation 39 by using isopropylamine 

in step 1. MS (EI) for C 11 H14N203: 223 (MH+). 

[001022) 4-(aminocarbonyl)-3-[(2-methylpropyl)amino]benzoic acid: 

Prepared according to the method of reagent preparation 39 by using isobutylamine in 

step 1. MS (EI) for C 12H16N203: 237 (MH+). 

20 (001023) 4-(aminocarbonyl)-3-[(tetrahydrofuran-2-ylmethyl)amino ]benzoic acid: 
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Prepared according to the method of reagent preparation 39 by using 2-

tetrahydrofurfurylamine in step 1. MS (EI) for C 13H 16N20 4 : 265 (MH+) 

5 [001024) 4-(aminocarbonyl)-3-{(2-( {[(I, 1-dimethylethyl)oxy]carbonyl} amino)-

ethyl]amino} benzoic acid: 

10 Prepared according to the method ofreagent preparation 39 by using N-Boc­

ethylenediamine in step 1. MS (EI) for C 15H21 N30 5: 324 (MH+). 

15 

20 

[001025) 4-( aminocarbonyl)-3-[ ( 1-propylbutyl)amino ]benzoic acid: 

COOHL 
~~ 

Prepared according to the method of reagent preparation 39 by using 4-heptylamine 

in step l. MS (EI) for C1sH22N203: 279 (MH+). 

[001026) 4-(aminocarbonyl)-3-[( 1,2-dimethylpropyl)amino ]benzoic acid: 
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10 

Prepared according to the method of reagent preparation 39 by using 1,2-

dimethylpropylamine in step 1. MS (EI) for CnH1sN203: 251 (MH+). 

(001027] 4-(aminocarbonyl)-3-[{l ,2,2-trimethylpropyl)amino ]benzoic acid: 

Prepared according to the method of reagent preparation 39 by using 1,2,2-

trimethylpropylamine in step 1. MS (EI) for C14H20N203: 265 (MH+). 

[001028] 4-(aminocarbonyl)-3-( { 1-[(methyloxy)methyl]propyl}amino )benzoic acid: 

Prepared according to the method of reagent preparation 39 by using 2-amino- l­

methyoxybutane in step 1. MS (EI) for C13H1sN204: 267 (MH+). 

15 [001029] 4-(aminocarbonyl)-3-{[(lS)-1-methylpropyl]amino} benzoic acid: 

Prepared according to the method of reagent preparation 39 by using (S)-( + )-2-

20 butylamine in step 1. MS (EI) for C 12H 16N203: 237 (MH+). 

(001030] 4-(aminocarbonyl)-3-{[(1 R)-1-methylpropyl]amino }benzoic acid: 
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Prepared according to the method of reagent preparation 39 by using (R)-(-)-2-

butylamine in step 1. MS (EI) for C12Hi6N203: 237 (MH+). 

5 [001031] 4-( aminocarbonyl)-3-( { 3-[ (1-methylethyl)amino ]propyl} amino )benzoic 

acid: 

10 Prepared according to the method of reagent preparation 39 by using N-isopropyl-1,3-

propanediamine in step I. MS (EI) for C 14H2 1N30 3: 507.2 (MH+). 

15 

20 

[001032) 4-(aminocarbonyl)-3-[(2,2-dimethylpropyl)amino]benzoic acid: 

Prepared according to the method of reagent preparation 3 9 by using neopentylamine 

in step 1. MS (EI) for CnH1sN203: 251 (MHl. 

(001033) 4-( aminocarbonyl)-3-[ ( 1-ethylpropyl)amino ]benzoic acid: 

424 



5 

10 

Prepared according to the method of reagent preparation 39 by using 3-aminopentane 

in step 1. MS (EI) for CnH1sN203: 251 (MH+). 

[001034] 4-(aminocarbonyl)-3-[(1-methylpropyl)amino ]benzoic acid: 

Prepared according to the method of reagent preparation 39 by using 2-aminobutane 

in step 1. MS (EI) for C 12H16N203: 251 (MH+). 

[001035] 4-(aminocarbonyl)-3-{[(1 R)-1,2-dimethylpropyl]amino} benzoic acid: 

Prepared according to the method ofreagent preparation 39 by using (2R)-3-

methylbutan-2-amine in step 1. 1H NMR (400 MHz, DMSO-d6): 13.02 (s, lH), 8.30-

15 8.24 (d, lH), 7.98 (s, IH), 7.69-7.64 (d, lH), 7.33 (s, IH), 7.20 (s, lH), 7.03-6.98 (d, 

lH), 3.46-3.39 (m, IH), 1.85-1.75 (rn, lH), 1.09-1.04 (d, 3H), 0.97-0.93 (d, 3H), 0.91-

0.87 (d, 3H). MS (EI) for C 13H1 8N20 3: 251 (MH+). 

20 

[001036] 4-(aminocarbonyl)-3-[(l-cyclopropylethyl)amino ]benzoic acid: 

Prepared according to the method of reagent preparation 39 by using 1-

cyclopropylethanamine in step I. 1 H NMR ( 400 MHz, DMSO-d6): 13 .02 (br s, I H), 

8.14 (d, lH), 7.96 (s, lH), 7.65 (d, lH), 7.33 (s, lH), 7.18 (d, IH), 7.01 (dd, lH), 3.14 
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(m, lH), 1.18 (d, 3H), 0.95 (m, lH), 0.44 (m, 2H), 0.24 (m, 2H). MS (EI) for 

C13H16N203: 247 (M-H). 

[001037] 4-(aminocarbonyl)-3-{[3,4,5-tris(methyloxy)phenyl]amino }benzoic acid: 

OOH EOMe 
N I OMe 
H 

Prepared according to the method ofreagent preparation 39 by using 3,4,5-

trimethoxyaniline in step 1. MS (EI) for C17H 18N206: 345 (M-H). 

(001038] 4-( aminocarbonyl)-3-( cyclobutylamino) benzoic acid: 

N 
H 

~ 

Prepared according to the method of reagent preparation 39 by using cyclobutylamine 

in step l. MS (EI) for C12H14N203: 233 (M-H). 

15 (001039] 4-(aminocarbonyl)-3-{[ 1-(methylsulfonyl)piperidin-4-yl]amino} benzoic 

acid: 

20 Prepared according to the method of reagent preparation 39 by using methylsulfonyl­

piperidin-4-ylamine hydrochloride in step 1. MS (El) for C14H 19N30sS: 340 (M-H). 

REAGENT PREPARATION 40: 4-(aminocarbonyl)-3-(cyclohexylamino)benzoic 

acid: 
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[001040] STEP l: To a pressure vessel were added benzyl 3-bromo-4-

5 cyanobenzoate (150 mg, 0.47 mmol) prepared as described in example 11 (steps 1, 2), 

cesium carbonate (310 mg, 0.95 mmol), cyclohexylamine (108 uL, 0.95 mmol), 

XANTPHOS (27 mg, 0.047 mmol), tris(dibenzylideneacetone)dipalladium(O) (21 mg, 

0.023 mmol), and dioxane (3 mL). The vessel was sealed and heated to 95 °C for 4 h. 

After cooling to room temperature, the mixture was diluted with ethyl acetate and was 

10 washed with water. The aqueous phase was extracted with ethyl acetate. The 

combined organic extracts were dried over magnesium sulfate, filtered, and 

concentrated. The residue was purified by column chromatography (10% ethyl 

acetate in hexanes) to provide benzyl 4-cyano-3-(cyclohexylamino)benzoate (118 mg, 

0.35 mmol, 75% yield) as a yellow syrup. 1H NMR (400 MHz, CDCh): 7.45-7.30 

15 (m, 7H), 7.27 (dd, lH), 5.36 (s, 2H), 4.56 (d, lH), 3.48-3.38 (m, lH), 2.08-2.01 (m, 

2H), 1.83-1.75 (m, 2H), 1.71-1.64 (m, IH), 1.46-1.35 (m, 2H), 1.31-1.20 (m, 3H); MS 

(EI) for C21H22N202: 333 (M-H). 

[001041] STEP 2: To a solution ofbenzyl 4-cyano-3-(cyclohexylamino)benzoate 

(66.2 mg, 0.198 mmol) in DMSO (2 mL) was added potassium carbonate (27.4 mg, 

20 0.198 mmol) followed by 30% aqueous hydrogen peroxide (5 drops). The mixture 

was stirred at room temperature for 45 min, and was then diluted with ethyl acetate. 

Water was added and then the layers were separated. The aqueous phase was then 

extracted with ethyl acetate. The combined organic extracts were dried over 

magnesium sulfate, filtered, and concentrated. The residue was purified by column 

25 chromatography (40% ethyl acetate in hexanes) to provide benzyl 4-(aminocarbonyl)-

3-(cyclohexylamino)benzoate (45.0 mg, 0.128 mmol, 64% yield) as a yellow film. 1H 

NMR (400 MHz, CDCh): 7.81 (d, lH), 7.46-7.32 (m, 7H), 7.16 (dd, l H), 5.77 (br s, 

2H), 5.36 (s, 2H), 3.48-3.38 (m, IH), 2.05-1.98 (m, 2H), l.80-l.72(m, 2H), 1.66-1.59 

(m, lH), 1.45-1.23 (m, 4H); MS (EI) for C21H24N203: 353 (MH+). 
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[001042) STEP 3: To a solution ofbenzyl 4-(aminocarbonyl)-3-

(cyclohexylamino)benzoate (45 mg, 0.128 mmol) in methanol (2 mL) was added 

palladium on carbon (10W%, Degussa type, 45 mg). The mixture was vigorously 

stirred under l atm of hydrogen for 50 minutes. The catalyst was removed by 

5 filtration through celite, and the filtrate was concentrated to provide 4-

(aminocarbonyl)-3-( cyclohexylamino )benzoic acid (25 mg, 0.095 mmol, 74% yield) 

as a yellow powder. 1H NMR ( 400 MHz, CD30D): 7 .59 ( d, 1 H), 7 .3 5 (s, 1 H), 7 .14 

(dd, lH), 3.47-3.39 (m, lH), 2.05-1.98 (m, 2H), 1.81-1.73 (m, 2H), 1.68-1.60 (m, 

1 H), 1.52-1.41 (m, 2H), 1.38-1.25 (m, 3H). 

10 [001043) Using analogous synthetic techniques and substituting with alternative 

15 

starting reagents, the following reagents were prepared. Alternative starting materials 

were obtained commercially unless otherwise indicated. 

[001044) 4-(aminocarbonyl)-3-( ethyl amino )benzoic acid: 

~~~ 
x~ 

Prepared according to the method reagent preparation 40 using ethylamine in step I. 

1H NMR (400 MHz, DMSO-d6): 7.99-7.95 (m, 2H), 7.66 (d, lH), 7.34 (br s, lH), 

7.17 (d, lH), 7.06 (dd, lH), 3.19-3.12 (m, 2H), 1.20 (t, 3H); MS (El) for C10H 12N203: 

20 209 (MH+). 

25 

[001045) 4-(aminocarbonyl)-3-{[3-{[2-(dimethylamino)ethyl]oxy}-4-

(rnethyloxy)phenyl]arnino} benzoic acid: 

COOH r?)'OMe I 

N~O~N....._ 
H 

0 NH2 

Prepared according to the method of reagent preparation 40 using 3-{[2-

( dimethylamino )ethyl]oxy }-4-(methyloxy)phenylarnine (Gaster et al. J. Med. Chem. 
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1998, 41(8), 1218-1235) in step I. 1H NMR (400 MHz, CD300): 7.74 (s, IH), 7.66 

(d, lH), 7.29 (d, IH), 7.02-6.97 (m, 2H), 6.87 (dd, IH), 4.34-4.30 (m, 2H), 3.86 (s, 

3H), 3.55-3.51 (m, 2H), 2.99 (s, 6H). 

[ 00 I 046] 4-( aminocarbonyl )-3-( cyclopropylamino )benzoic acid: 

N 
H 

p 

Prepared according to the method of reagent preparation 40 by using 

cyclopropylamine in step 1. MS (EI) for C11 H 12N20 3: 221 (MH+). 

10 [001047) 4-(aminocarbonyl-3-[4-rnethoxy-3-(2-morpholinoethoxy)phenylamino]-

benzoic acid: 

COOH 

£~n:~o 
0 NH2 

15 Prepared according 'to the method of reagent preparation 40 by using 4-methoxy-3-(2-

morpholinoethoxy)aniline (Witty et al. Bioorg. Med. Chem. Lett. 2006, 16, 4865-

4871) in step I. MS (El) for C21H25N306: 414 (M-H). 

REAGENT PREPARATION 41: (R)-5-(sec-butylamino )-4-(aminocarbonyl)-2-

20 methylbenzoic acid: 
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[001048] STEP 1: To a cooled (0°C) solution of 4-bromo-2-methylbenzoic acid 

(15.1g,0.070 mol) in tetrahydrofuran (180 mL) and methanol (45 mL) was slowly 

added (trimethylsilyl)diazomethane (2.0M in hexanes, 42 mL, 0.084 mol). The 

reaction mixture was allowed to warm to room temperature and stirred for I h, at 

5 which time it was concentrated in vacuo to afford methyl 4-bromo-2-methylbenzoate 

(16 g, 100%) as a yellow oil. The residue was taken to the next step without further 

purification. 1H NMR (400 MHz, CDCh): 7.78 (d, lH), 7.42 (s, lH), 7.38 (d, lH), 

3.88 (s, 3H), 2.58 (s, 3H). MS (EI) for C9H9Br02: 230 (MH+). 

[001049] STEP 2: To a solution of methyl 4-bromo-2-methylbenzoate (26.6 g, 

10 0.1I6 mol) in DMF (300 mL) was added zinc cyanide (8.1 g, 0.07 mol) followed by 

tetrakis(triphenylphosphine)palladium(O) (6. 7 g, 0.0058 mol). The reaction mixture 

was placed in a I 00°C oil bath and stirred for 2 h, at which time it was filtered 

through a bed of celite and the filter cake rinsed with ethyl acetate. The filtrate was 

concentrated in vacuo and the residue was purified by flash chromatography (I 0% 

15 ethyl acetate in hexanes) to afford methyl 4-cyano-2-methylbenzoate (18.1g,89%) 

asawhitepowder. 1HNMR(400MHz,CDCh): 7.97(d, lH), 7.55(s, lH), 7.53(br 

m, I H), 3.93 (s, 3H), 2.62 (s, 3H). 

1001050] STEP 3: A solution of methyl 4-cyano-2-methylbenzoate (18.1g,0.103 

mol) in concentrated sulfuric acid (130 mL) was cooled to -10°C. While maintaining 

20 this internal temperature, fuming nitric acid (15.6 mL) was slowly added over a 

period of30 min. The reaction mixture was stirred an additional 2.5 h at 0°C, at 

which time it was poured over 1.0 L of ice and then partitioned with ethyl acetate. 

The organic layer was washed with saturated sodium bicarbonate, brine, dried over 

anhydrous magnesium sulfate, and then concentrated in vacuo. The residue was 

25 triturated with 10% ethyl acetate/hexanes to afford methyl 4-cyano-2-methyl-5-

nitrobenzoate (14.8 g, 65%) as a white powder. The title product was isolated as the 

major isomer in a 9:1 regioisomeric mixture. 1H NMR (400 MHz, CDCh), Major: 

8.85 (s, IH), 7.81 (s, IH), 4.00 (s, 3H), 2.77 (s, 3H); Minor: 8.07 (d, IH), 7.72 (d, 

lH), 3.98 (s, 3H), 2.57 (s, 3H). MS (EI) for C10HsN204: 238 (M+H20). 

30 (001051] STEP 4: To a solution of methyl 4-cyano-2-methyl-5-nitrobenzoate (14.8 

g, 0.0672 mo!) in acetic acid (250 mL) was added iron powder (22.5 g, 0.40 mol). 

The reaction mixture was heated to 45°C and stirred for 1 h, at which time it was 

cooled to room temperature. The reaction mixture was filtered through a bed of 
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celite, and the filter cake rinsed with ethyl acetate. The volume of the filtrate was 

reduced by half and then partitioned between water and ethyl acetate. The organic 

layer was washed with 10% lithium chloride followed by saturated aqueous sodium 

bicarbonate. The organic layer was further washed with brine, dried over anhydrous 

5 magnesium sulfate, filtered and concentrated. The residue was triturated with 

hexanes to afford methyl 5-amino-4-cyano-2-methylbenzoate (11.7 g, 91 %) as a 

bright yellow powder. 1H NMR (400 MHz, CDC13): 7.28 (s, lH), 7.26 (s, lH), 4.35 

(br s, 2H), 3.89 (s, 3H), 2.43 (s, 3H). MS (EI) for C10H 10N20 2: 191 (MH+). 

(001052} STEP 5: To a solution of methyl 5-amino-4-cyano-2-methylbenzoate (5.0 

10 g, 0.0262 mo!) in THF (100 mL) was added copper iodide (5.0 g, 0.0262 mo!), 

diiodomethane (10.5 mL, 0.131 mo!) and isoamyl nitrite (10.5 mL, 0.0786 mo!). The 

reaction mixture was heated to 85°C and stirred for 3 h, at which time it was cooled to 

room temperature. The heterogeneous mixture was filtered through a bed of celite, 

and the filter cake rinsed with ethyl acetate. The filtrate was concentrated and the 

15 residue was purified by flash chromatography (100% hexanes to 2% diethyl ether in 

hexanes), then triturated with hexanes to afford methyl 4-cyano-5-iodo-2-

methylbenzoate (3.7 g, 76%) as a white powder. 1H NMR (400 MHz, CDCh): 8.39 

(s, lH), 7.50 (s, lH), 3.94 (s, 3H), 2.56 (s, 3H). 

(001053) STEP 6: To a solution of methyl 4-cyano-5-iodo-2-methylbenzoate (500 

20 mg, 1.66 mmol) in 1,4-dioxane (25 mL) was added 9,9-dimethyl-4,5-

(bis(diphenylphosphino )xanthene (96 mg, 0.166 mmol), tris(dibenzylideneacetone)­

dipalladium (76 mg, 0.083 mmol), cesium carbonate (1.08 g, 3.32 mmol) and (R)­

butan-2-amine (506 µL, 4.98 mmol). The reaction mixture was heated to 95°C and 

stirred for 16 h, at which time it was cooled to room temperature. The heterogeneous 

25 mixture was filtered through a bed of celite, and the filter cake rinsed with ethyl 

acetate. The filtrate was concentrated, and the residue was purified by flash 

chromatography (100% hexanes to 5% ethyl acetate in hexanes) to afford (R)-methyl 

5-(sec-butylamino)-4-cyano-2-methylbenzoate (300 mg, 73%) as a bright yellow oil. 

MS (El) for C14H1sN202: 247 (MH+). 

30 [001054} STEP 7: To a cooled (0°C) solution of (R)-methyl 5-(sec-butylamino)-4-

cyano-2-methylbenzoate (300 mg, 1.22 mmol) in DMSO (1.5 mL) was added 30% 

hydrogen peroxide solution (258 µL, 8.96 mmol) and potassium carbonate (56 mg, 

0.402 mmol). The reaction mixture was allowed to warm to room temperature and 
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stirred for 4 h, at which time it was concentrated in vacuo. The residue was purified 

by flash chromatography (100% hexanes to 10% ethyl acetate in hexanes) to afford 

(R)-methyl 5-( sec-butylamino )-4-( aminocarbonyl)-2-methylbenzoate (300 mg, 93 % ) 

as yellow crystals. MS (EI) for C 14H20N203: 265 (MH+). 

5 [001055] STEP 8: To a solution of (R)-methyl 5-(sec-butylamino)-4-

(aminocarbonyl)-2-methylbenzoate (300 mg, 1.13 mmol) in methanol (2.0 mL) and 

dichloromethane (1.0 mL) was added 2.0M aqueous sodium hydroxide solution (2.0 

ml, 4.0 mmol). The reaction mixture was heated to 45°C and stirred for 2 h, at which 

time it was cooled to room temperature and all volatiles were removed by rotary 

10 evaporation. To the residual solution was slowly added I .OM aqueous hydrochloric 

acid until pH<2. The yellow precipitate was collected by filtration and washed with 

water to afford (R)-5-(sec-butylamino )-4-( arninocarbonyl)-2-methylbenzoic acid (210 

mg, 65%). MS (EI) for C13H1sN203: 251 (MH+). 

[001056] Using analogous synthetic techniques and substituting with alternative 

15 starting reagents, the following reagents were prepared. Alternative starting materials 

were obtained commercially unless otherwise indicated. 

20 

25 

(001057] (R )-4-( aminocarbonyl)-5-(3 ,3-dimeth ylbutan-2-ylamino )-2-meth ylbenzoic 

acid: 

Synthesized according to the method of reagent preparation 41 using (R)-3,3-

dimethylbutan-2-amine in step 6. MS (EI) for C1sH22N203: 279 (MH+). 

[001058] (S)-5-(sec-butylarnino)-4-(aminocarbonyl)-2-methylbenzoic acid: 
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5 

Synthesized according to the method of reagent preparation 41 using (S)-butan-2-

amine in step 6. MS (El) for C13H1sN203: 251 (MH+). 

[001059) 4-( aminocarbonyl)-5-( 1-cyclopropylethylamino )-2-methylbenzoic acid: 

Synthesized according to the method ofreagent preparation 41 using 1-

cyclopropylethanamine in step 6. MS (EI) for C 14H 1sN203: 263 (MH+). 

10 [001060) 4-(aminocarbonyl)-2-methyl-5-( 1, 1, l-trifluoro-3-methylbutan-2-

ylamino )benzoic acid: 

15 Synthesized according to the method of reagent preparation 41 using I, 1, l-trifluoro-3-

methylbutan-2-amine in step 6. 1H NMR (400 MHz, CD30D): 7.53 (s, lH), 7.37 (s, 

1 H), 4.12-4.05 (m, I H), 2.45 (s, 3H), 2.30-2.22 (m, 1 H), 1.07 (d, 3H), 1.02 (d, 3H); 

MS (EI) for C14H11F3N203: 319 (MH+). 

[001061) (S)-4-(aminocarbonyl)-2-methyl-5-(tetrahydrofuran-3-ylamino)benzoic 

20 acid: 
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Synthesized according to the method ofreagent preparation 41 using (S)­

tetrahydrofuran-3-amine in step 6. 1H NMR ( 400 MHz, d6-DMSO): 12.95 (br s, 1 H), 

7.99 (d, 1 H), 7.94 (br s, 1 H), 7.53 (s, l H), 7.36 (br s, lH), 7.06 (br s, lH), 4.11-4.04 

(m, lH), 3.90-3.70 (m, IH), 3.50 (dd, lH), 2.35 (s, 3H), 2.27-2.17 (m, IH), 1.75-1.66 

5 (m, IH); MS (EI) for C 13H16N204: 265 (MH+). 

[001062} 4-(aminocarbonyl)-2-methyl-5-(propylamino )benzoic acid: 

10 Synthesized according to the method of reagent preparation 41 using propan-1-amine 

in step 6. 1HNMR ( 400 MHz, CD30D): 7.45 (s, l H), 7.21 (s, 1 H), 3.12 {t, 2H), 2.42 

(s, 3H), 1.69 (q, 2H), 1.03 (t, 3H). MS (EI) for C12H 16N203: 237 (MH+). 

[001063} 4-(aminocarbonyl)-5-( cyclobutylamino )-2-methylbenzoic acid: 

15 

Synthesized according to the method of reagent preparation 41 using cyclobutanamine 

. l . 
m step 6. HNMR (400 MHz, C0300): 7.43 (s, IH), 7.04 (s, 1H),3.95 (m, IH), 2.46 

(m, 2H), 2.40 (s, 3H), 1.85 (m, 4H). MS (El) for C 13H16N20 3: 249 (MH+). 

20 [001064] 4-(aminocarbonyl)-2-methyl-5-(3,3,3-trifluoropropylamino)benzoic acid: 
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5 

Synthesized according to the method of reagent preparation 41 using 3,3,3-

trifluoropropan-1-amine in step 6. MS (EI) for C 12H 13 F3N203: 291 (MH+). 

[001065) (R)-4-(aminocarbonyl)-2-methyl-5-(3-methylbutan-2-ylamino)benzoic 

acid: 

Synthesized according to the method ofreagent preparation 41 using (R)-3-

methylbutan-2-amine in step 6. MS (EI) for C 14H20N203: 265 (MH+). 

10 (001066] 4-(aminocarbonyl)-2-methyl-5-(1, 1, l-trifluorobutan-2-ylamino )benzoic 

acid: 

15 Synthesized according to the method of reagent preparation 41 using 1, 1, 1 

trifluorobutane-2-amine hydrochloride salt (synthesized in reagent preparation 53) in 

step 6. MS (EI) for CnH1sf 3N203: 305 (MH+). 

20 

[001067) 4-cyano-5-(trans-4-hydroxycyclohexylamino)-2-methylbenzoic acid: 

COOH 

'*N.()'OH 
CN H 

Synthesized according to the method of reagent preparation 41 using trans-4-(tert-

butyldimethylsilyloxy)cyclohexanamine in step 6 followed by deprotection of the 

silyl protecting group as described by Greene, T.W. and Wuts, P.G.M, Protective 
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5 

10 

Groups in Organic Synthesis 1999, John Wiley and Sons, Inc., New York, NY, then 

omission of step 7. MS (El) for C1sH1sN203: 273 (M-H). 

1001068] 4-(aminocarbonyl)-5-[( 1, 1-dimethylethyl)amino ]-2-methylbenzoic acid: 

Synthesized according to the method of reagent preparation 41 using 1, 1-

dimethylethylamine in step 6. MS (EI) for C13H1sN203: 251 (MH+). 

[001069] 4-(aminocarbonyl)-2-methyl-5-(2-methylpropyl)benzoic acid: 

Synthesized according to the method of reagent preparation 41 using isobutylboronic 

acid in step 6. 1H NMR (400 MHz, CD30D): 7.84 (s,lH), 7.39 (s,lH), 2.80-2.78 (d, 

15 2H), 2.66 (s, 3H), 2.03-1.99 (m, lH), 1.00-0.99 (d, 6H). MS (EI) for C 13H17N03: 236 

(M-H). 

20 

[001070} 4-(aminocarbonyl}-2-methyl-5-(methyloxy)benzoic acid: 

Synthesized according to the method of reagent preparation 41 by replacement of step 

6 with the conversion of methyl 4-cyano-5-iodo-2-methylbenzoate to methyl 4-cyano-

5-hydroxy-2-methylbenzoate according to the method described in Chemical & 
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Pharmaceutical Bulletin (2007), 55(9), 1361-1364 followed by phenol alkylation with 

iodomethane then proceeding with steps 7 and 8. 1H NMR (400 MHz, DMSO-d6): 

7.69 (b, lH), 7.63 (b, 2H), 7.45 (s, lH), 3.88 (s, 3H), 2.44 (s, 3H); MS (El) for 

C10H11N04: 210 (MH+). 

5 [001071] 4-( aminocarbonyl)-2-chloro-6-methyl-3-{ [ (l R)-1-

methylpropyl]amino }benzoic acid: 

I 0 Synthesized according to the method of reagent preparation 41 using (R)-1-

methylpropylamine in step 6 followed by chlorination of the resulting aniline using N­

chlorosuccinimide then proceeding with steps 7 and 8. MS (EI) for C13H1 7N20 3Cl: 

285 (MH+). 

15 

[001072] 4-(aminocarbonyl)-2-methyl-5-[(1-methylpropyl)oxy]benzoic acid: 

Synthesized according to the method of reagent preparation 41 by replacement of step 

6 with the conversion of methyl 4-cyano-5-iodo-2-methylbenzoate to methyl 4-cyano-

20 5-hydroxy-2-methylbenzoate according to the method described in Chemical & 

Pharmaceutical Bulletin (2007), 55(9), 1361-1364 followed by phenol alkylation with 

2-bromobutane then proceeding with steps 7 and 8. MS (EI) for C 13H17N04: 252 

(MH+). 

(001073) 4-(arninocarbonyl)-5-ethyl-2-rnethylbenzoic acid: 

25 

437 



Synthesized according to the method of reagent preparation 41 by using 

ethylmagnesium chloride in step 6 according to the method described in Synlett 1996, 

5 5, 473-474 then proceeding with steps 7 and 8. 1H NMR (400 MHz, DMSO-d6): 7.84 

(s, lH), 7.69 (s, lH), 7.59 (s, lH), 7.23 (s, lH), 3.00 (s, 3H), 2.71(q,2H), 1.14 (t, 

3H). MS (EI) for C1 1HnN03: 208 (MH+). 

10 

(001074) 4-(aminocarbonyl)-2-methyl-5-{[2-(methyloxy)ethyl]oxy}benzoic acid: 

o~o" 

Synthesized according to the method of reagent preparation 41 by replacement of step 

6 with the conversion of methyl 4-cyano-5-iodo-2-methylbenzoate to methyl 4-cyano-

5-hydroxy-2-methylbenzoate according to the method described in Chemical & 

15 Pharmaceutical Bulletin (2007), 55(9), 1361-1364 followed by phenol alkylation with 

2-bromoethyl methyl ether then proceeding with steps 7 and 8. MS (EI) for 

C12H1sNOs: 254 (MH+). 

20 

REAGENT PREPARATION 42: 4-(aminocarbonyl)-5-(isopropylamino )-2-

methylbenzoic acid: 
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(001075] STEP l: Methyl 5-amino-4-cyano-2-methylbenzoate (synthesized in 

reagent preparation 41, step 4) (240 mg, 1.26 mmol) was dissolved in 1,2-

dichloroethane (7 mL) and was treated with trifluoroacetic acid (0.6 mL, 7.57 mmol), 

acetone (0.28 mL, 3.79 mmol), and sodium triacetoxyborohydride (802 mg, 3.78 

5 mrnol) at 45 °C for 20 min. The reaction mixture was cooled to ambient temperature 

and quenched with saturated aqueous sodium bicarbonate and was partitioned with 

dichloromethane. The aqueous portion was extracted with dichloromethane. The 

combined organic portion was washed with brine, dried over sodium sulfate, then 

filtered and concentrated to afford a yellow oil which was purified by column 

10 chromatography (silica gel, l 0% dichloromethane in hexanes) to afford methyl 4-

cyano-5-(isopropylamino )-2-methylbenzoate (224 mg, 0.96 mmol, 76% yield) as a 

pale yellow oil. 1H NMR (400 MHz, CDCh): 8 7.25 (s, lH), 7.16 (s, lH), 4.28 (d, 

lH), 3.91 (s, 3H), 3.77-3.74 (m, lH), 2.40 (s, 3H), 1.27 (s, 3H), 1.26 (s, 3H); MS (EI) 

for C14H16N202: 233 (MH+). 

15 [001076] STEP 2: Methyl 4-cyano-5-(isopropylamino)-2-methylbenzoate (224 mg, 

0.96 mmol) was dissolved in DMSO (2 mL) and cooled in a cold water bath. 30% 

Aqueous hydrogen peroxide (0.2 mL) and potassium carbonate (42.6 mg, 0.31 mmol) 

was added, and the mixture was stirred at ambient temperature for 1 h. The reaction 

mixture was partitioned between ethyl acetate and 10% aqueous lithium chloride. 

20 The aqueous portion was extracted with ethyl acetate. The combined organic portion 

was dried over sodium sulfate, then filtered and concentrated to a yellow oil which 

was purified by column chromatography (silica gel, 15-30% ethyl acetate in hexanes 

to afford methyl 4-arninocarbonyl-5-(isopropylarnino)-2-methylbenzoate (202 mg, 

0.81 mmol, 83% yield) as a yellow oil. 1H NMR (400 MHz, CDCh): 8 7.35 (d, 1 H), 

25 7.26 (d, lH), 7.24-7.22 (m, 2H), 5.70 (br s, IH), 3.90 (s, 3H), 3.75-3.68 (rn, lH), 2.42 

(s, 3H), 1.26-1.24 (m, 6H); MS (EI) for CnH 1sN203: 251 (MH+). 

(001077] STEP 3: Methyl 4-aminocarbonyl-5-(isopropylamino )-2-methylbenzoate 

(202 mg, 0.81 mmol) was dissolved in methanol (3 mL) and was treated with lM 

sodium hydroxide (3 mL, 3 mmol) at 45 °C for 1.5 h. The reaction mixture was 

30 cooled to ambient temperature and was concentrated to afford an aqueous residue that 

was acidified with IN hydrochloric acid to pH -3. The precipitate was collected by 

filtration, washed with water and dried to afford 4-aminocarbonyl-5-

(isopropylamino)-2-methylbenzoic acid (99.5 mg, 0.42 mmol, 52% yield). 1H NMR 
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(400 MHz, d6-DMSO): 8 12.95 (hrs, lH), 7.90 (br s, lH), 7.72 (d, lH), 7.49 (s, lH), 

7.28 (br s, lH), 7.06 (s, lH), 3.64-3.54 (m, lH), 2.33 (s, 3H), 1.15 (s, 3H), 1.14 (s, 

3H); MS (EI) for C12H16N203: 237 (MH+). 

(001078} Using analogous synthetic techniques and substituting with alternative 

5 starting reagents, the following starting reagents were prepared. In cases where an 

aldehyde was used as the substrate for (step 1) acetic acid was generally used instead 

of trifluoroacetic acid. Alternative starting materials were obtained commercially 

unless otherwise indicated. 

10 

(001079] 4-( aminocarbonyl)-5-( cyclopentylamino )-2-methylbenzoic acid: 

iD 
N 
H 

Synthesized according to the method of reagent preparation 42 using cyclopentanone 

in step 1. 1H NMR (400 MHz, d6-DMSO): o 12.90 (br s, lH), 7.92 (br s, lH), 7.87 (d, 

15 IH), 7.49 (s, lH), 7.28 (br s, IH), 7.08 (s, lH), 3.78-3.73 (m, lH), 2.34 (s, 3H), 2.02-

1.90 (m, 2H), 1.70-1.53 (m, 4H), 1.43-1.33 (m, 2H); MS (EI) for C14H 18N20 3: 263 

(MH). 

20 

[001080] 4-( aminocarbonyl)-2-methyl-5-(neopentylamino )benzoic acid: 

Synthesized according to the method of reagent preparation 42 using pivalaldehyde in 

step 1. 1H NMR (400 MHz, d6-DMSO): o 12.94 (br s, lH), 8.12 (t, lH), 7.93 (br s, 

1H), 7.51 (s, lH), 7.28 (br s, lH), 7.04 (s, lH), 2.87 (d, 2H), 2.34 (s, 3H), 0.97 (m, 

25 9H); MS (EI) for C 14H20N203: 265 (MH+). 

[001081] 4-(aminocarbonyl)-5-(cyclopropylmethylamino)-2-methylbenzoic acid: 
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Synthesized according to the method of reagent preparation 42 using 

cyclopropanecarbaldehyde in step 1. 1H NMR (400 MHz, d6-DMSO): 8 12.89 (br s, 

5 lH), 7.92 (br s, IH}, 7.85 (t, IH), 7.50 (s, IH), 7.29 (br s, IH), 7.07 (s, lH), 2.95 (t, 

2H), 2.35 (t, 3H), 1.07-1.04 (m, IH), 0.52-0.47 (m, 2H), 0.25-0.21(m,2H); MS (EI) 

for C13H16N203: 249 (MH+). 

10 

15 

[001082] 4-aminocarbonyl-2-methyl-5-( 4-(trifluoromethyl)cyclohexylamino] 

benzoic acid: 

Synthesized according to the method of reagent preparation 42 using 4-

(trifluoromethyl)cyclohexanone in step I. MS (EI) for C16H 19F3N203: 345 (MH+). 

[001083) 4-aminocarbonyl-2-methyl-5-(pentan-3-ylarnino)benzoic acid: 

I~ 
N 
H 

20 Synthesized according to the method ofreagent preparation 42 using pentan-3-one in 

step 1. 1H NMR (400 MHz, CD30D): 7.44 (s, lH), 7.22 (s, 1H), 3.35-3.29 (m, lH 

buried), 2.41 (s, 3H), 1.68-1.46 (m, 4H), 0.94 (t, 6H); MS (EI) for C 14H20N203: 265 

(MH+). 

[001084] 4-arninocarbonyl-2-methyl-5-(pentylamino )benzoic acid: 
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N~ 
H 

Synthesized according to the method of reagent preparation 42 using n-pentanal in 

5 step 1. 1H NMR (400 MHz, CD30D): 7.45 (s, 1 H), 7.20 (s, lH), 3.15 (t, 2H), 2.42 (s, 

3H), 1.70-1.62 (m, 2H), 1.47-1.34 (m, 4H), 0.94 (t, 6H). 

10 

[001085] 4-aminocarbonyl-5-(1,3-difluoropropan-2-ylamino )-2-methylbenzoic acid: 

OOH 
F 

I ~F 
N 
H 

Synthesized according to the method of reagent preparation 42 using 1,3-

difluoropropanone in step I. 1H NMR (400 MHz, CD30D): 7.50 (s, IH), 7.34 (s, IH), 

4.67-4.58 (m, 2H), 4.56-4.46 (m, 2H), 4.11-3.97 (m, 1H), 2.42 (s, 3H); MS (EI) for 

C12H14f2N203: 265 (MH+). 

15 [001086] 4-(aminocarbonyl)-2-methyl-5-[(3,3,3-trifluoro-l-methylpropyl)amino ]-

benzoic acid: 

20 Synthesized according to the method of reagent preparation 42 using 4,4,4-

trifluorobutan-2-one in step 1. MS (EI) for C 13 H 15F3N20 3: 305 (Mff\ 
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5 

[001087] 4-(aminocarbonyl)-2-methyl-5-{[2-methyl-1-(1-

methylethyl)propyl)amino }-benzoic acid: 

1;y 
Synthesized according to the method of reagent preparation 42 using 2,4-

dimethylpentan-3-one in step 1. 1H NMR (400 MHz, d6-DMSO): o 12.85 (br s, lH), 

8.05-7 .99 (d, 1 H), 7.90 (br. s, 1 H), 7.47 (s, 1 H), 7 .26 (br s, 1 H), 7 .18 (s, 1 H), 3.09-

10 3.00 (m, lH), 2.31(s,3H), 1.89-1.77 (m, 2H), 0.91-0.79 (m, 12H); MS (El) for 

C16H24N203: 293 (MH+). 

15 

20 

[001088) 4-( aminocarbonyl)-5-[ ( dicyclopropylmethyl)amino )-2-methy lbenzoic acid: 

OOH 

I ~1v 
Synthesized according to the method of reagent preparation 42 using 

dicyclopropylmethanone in step I. MS (EI) for C16H20N203: 293 (MH+). 

[001089] 4-( aminocarbonyl )-2-methyl-5-[ (2-methylpropyl)amino ]benzoic acid: 

Synthesized according to the method ofreagent preparation 42 using 

isobutyraldehyde in step 1. MS (EI) for C13H1sN203: 251 (MH+). 
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(001090] 4-( aminocarbonyl)-5-[( cyclopentylmethyl)amino ]-2-methylbenzoic acid: 

5 Synthesized according to the method of reagent preparation 42 using 

cyclopentanecarboxaldehyde in step 1. MS (EI) for C 15H20N20 3: 277 (MH+). 

10 

15 

[001091] 4-(aminocarbonyl)-2-methyl-5-{[ 1-(1-methylcyclopropyl)-

ethyl]amino }benzoic acid: 

Synthesized according to the method ofreagent preparation 42 using methyl 1-

methylcyclopropyl ketone in step 1. MS (EI) for C1 5H20N203: 277 (MH+). 

[001092] 4-aminocarbonyl-2-methyl-5-(2-methylpentan-3-ylamino)benzoic acid: 

Prepared according to the method of reagent preparation 42 by using 2-methylpentan-

3-one in step 1. 

20 [001093) 4-aminocarbonyl-5-( 1-cyclopropylpropylamino )-2-methylbenzoic acid: 
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5 

Prepared according to the method of reagent preparation 42 by using l­

cyclopropylpropan-1-one in step 1. 

REAGENT PREPARATION 43: 3-amino-4-(aminocarbonyl)benzoic acid: 

AOH 

YNH2 
CONH2 

10 [001094} STEP l: 4-(Methoxycarbonyl)-3-nitrobenzoic acid (l 00 g, 0.44 mol) was 

taken into concentrated aqueous ammonia (37w%, 500 mL), and the resulting yellow 

solution was allowed to stir at room temperature over 12 hours. The solution was 

then reduced in volume to approximately 300 mL by rotary evaporation, and the 

solution was acidified to pH 2 by portion-wise addition of concentrated aqueous 

15 hydrochloric acid. The thick precipitate was colleted by filtration and dried in vacuo 

to afford 4-(aminocarbonyl)-3-nitrobenzoic acid ( 51 g, 60% yield). 1H-NMR (d6-

DMSO): 8.42 (d, 1 H), 8.27 (dd, 1 H), 8.26 (br s, 1 H), 7.86 (hrs, 1 H), 7.76 (d, 1 H). 

[001095] STEP 2: 4-(aminocarbonyl)-3-nitrobenzoic acid (2.00 g, 9.52 mmol) was 

suspended in water (50 ml) and sodium bicarbonate (0.80 g, 9.52 mmol) was added. 

20 The resulting solution was hydrogenated in the presence of I 0% palladium on carbon 

(300 mg) at 30 psi for 16 hours. The mixture was then filtered through Celite. The 

filtrate was acidified by addition of concentrated hydrochloric acid and the resulting 

solid was collected by filtration and dried in vacuo to afford 3-amino-4-

(aminocarbonyl)benzoic acid (1.70 g, 99% yield). MS (EI) for CsHsN203: 179 (M-

25 H). 

REAGENT PREPARATION 44: 3-bromo-4-(aminocarbonyl)benzoic acid: 
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[001096] STEP 1: Methyl 3-bromo-4-cyanobenzoate (prepared as described in 

5 Wang, G. T. et al. Bioorg. Med. Chem. Lett. 2005, 15(1), 153) (130 mg, 0.54 rnrnol) 

was dissolved in DMSO (1.5 mL) and was cooled in a cold water bath. 30% aqueous 

hydrogen peroxide (0.1 mL) and potassium carbonate (23.9.0 mg, 0.17 mmol) were 

added and the mixture was stirred at room temperature for 18.5 h. The reaction 

mixture was partitioned between ethyl acetate and l 0% aqueous lithium chloride. 

10 The aqueous portion was extracted with ethyl acetate. The combined organic portions 

were dried over sodium sulfate, filtered and concentrated to afford methyl 3-bromo-4-

(aminocarbonyl)benzoate (quantitative yield) as a yellow oil. GCMS for C9H8BrN03: 

257, 259 (M+). 

(001097] STEP 2: Methyl 3-bromo-4-(aminocarbonyl)benzoate (0.54 mmol) was 

15 dissolved in methanol (1 mL) and was treated with IM aqueous sodium hydroxide (1 

mL) at 45 °C for 3 h. The reaction mixture was cooled to room temperature and 

concentrated to afford an aqueous residue that was acidified with 1 N aqueous 

hydrochloric acid to pH -3. The precipitate was collected by filtration, washed with 

water, and dried to afford 3-bromo-4-(aminocarbonyl)benzoic acid (69.4 mg, 0.28 

20 mmol, 53% overall). 1H NMR (400 MHz, d6-DMSO): 13.47 (br s, IH), 8.08 (dd, l H), 

8.00 (br s, lH), 7.94 (dd, IH), 7.73 (br s, lH), 7.51 (d, IH); MS (EI) for C8H6BrN03 : 

242, 244(M-H). 

REAGENT PREPARATION 45: 4-(aminocarbonyl)-2-fluoro-5-(pentan-3-

25 ylamino)benzoic acid: 
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[001098) STEP l: To a solution of 4-bromo-2-fluorobenzoic acid (2.0 g, 9.1 mmol) 

in THF (24 mL) and methanol (6 mL) at 0 °C was added a solution of 

(trimethylsilyl)diazomethane in hexanes (2.0 M, 5.46 mL, 10.9 mmol). The yellow 

5 solution was allowed to gradually warm to room temperature over 1 h. The volatile 

materials were removed and the residue was treated with aqueous hydrochloric acid (1 

M). The aqueous mixture was extracted with ethyl acetate. The organic extract was 

dried over magnesium sulfate, filtered, and concentrated to provide crude methyl 4-

bromo-2-fluorobenzoate (2. 7 g, quantitative yield). This material was used in the 

IO subsequent step without further purification. 1H NMR (400 MHz, CDCh): 7.85-7.81 

(m, lH), 7.38-7.33 (m, 2H), 3.93 (s, 3H); MS (EI) for CsH6BrF02: 232, 234 (MH+). 

[001099} STEP 2: To a solution of methyl 4-bromo-2-fluorobenzoate (9.1 mmol) in 

DMF (50 mL) was added zinc cyanide (641 mg, 5.5 mmol) followed by 

tetrakis(triphenyphosphine)palladium(O) (1.05 g, 0.91 mrnol). The mixture was 

15 heated to 100 °C and stirred for 3 h. At that point, additional 

tetrakis(triphenyphosphine)- palladium(O) (500 mg, 0.43 mmol) was added. The 

mixture was stirred a further 30 min and was then cooled to room temperature. Water 

and ethyl acetate were added, and insoluble solids were removed by filtration through 

celite. The layers were then separated. The aqueous phase was extracted with ethyl 

20 acetate. The organic extracts were combined, washed with l 0% aqueous lithium 

chloride, dried over magnesium sulfate, filtered and concentrated. The residue was 

purified by column chromatography (10% ethyl acetate in hexanes) to provide methyl 

4-cyano-2-fluorobenzoate (1.36 g, 7.6 mmol, 84% yield). 
1H NMR (400 MHz, CDCh): 8.06 (dd, lH), 7.53 (dd, lH), 7.47 (dd, lH), 3.98 (s, 

25 3H); MS (EI) for C9H6FN02: 179 (M+). 

(001100] STEP 3: To a flask containing methyl 4-cyano-2-fluorobenzoate ( 1.61 g, 

9.0 mmol) was added fuming nitric acid (15 mL) followed by concentrated sulfuric 

acid ( 4 mL). The mixture was heated to 45 °C for 15 h before cooling to room 

temperature. The solution was then poured into ice water and the resulting mixture 

30 was extracted twice with ethyl acetate. The combined organic extracts were washed 

with saturated sodium bicarbonate solution, dried over magnesium sulfate, filtered, 

and concentrated to provide methyl 4-cyano-2-fluoro-5-nitrobenzoate (859 mg, 3.83 

mmol, 43% yield). 
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1H NMR (400 MHz, CDCh): 8.95 (d, lH), 7.72 (d, lH), 4.04 (s, 3H); MS (EI) for 

C9HsFN204: 224 (M+). 

1001101] STEP 4: To a solution of methyl 4-cyano-2-fluoro-5-nitrobenzoate (785 

mg, 3.5 mmol) in acetic acid (15 mL) was added iron powder (1.17 g, 21.0 mmol). 

5 The mixture was stirred vigorously at room temperature for 2 h. Insoluble solids were 

then removed by filtration through celite. Water was added to the filtrate and the 

aqueous mixture was extracted with ethyl acetate. The organic extract was washed 

with saturated aqueous sodium bicarbonate, dried over magnesium sulfate, filtered, 

and concentrated. The residue was purified by column chromatography (30% ethyl 

10 acetate in hexanes) to provide methyl 5-amino-4-cyano-2-fluorobenzoate ( 463 mg, 

2.38 mmol, 68% yield). 1H NMR (400 MHz, CDCh): 7.30 (d, lH), 7.19 (d, lH), 4.41 

(hrs, 2H), 3.94 (s, 3H); MS (EI) for C9H1FN202: 193 (M-H). 

[001102] STEP 5: To a solution of methyl 5-amino-4-cyano-2-fluorobenzoate ( 437 

mg, 2.2 mmol) in THF (13 mL) was added copper(I) iodide (419 mg, 2.2 mmol), 

15 diiodomethane (890 uL, 11 mmol), and isoamyl nitrite (890 uL, 6.6 mmol). The 

solution was heated to reflux for 4 hand was then allowed to cool to room 

temperature. After dilution with ethyl acetate, water was added and the mixture was 

filtered through celite. The biphasic filtrate was partitioned. The organic phase was 

dried over magnesium sulfate, filtered, and concentrated. The residue was then 

20 subject to column chromatography to provide impure methyl 4-cyano-2-fluoro-5-

iodobenzoate (452 mg, - 63% purity, - 0.93 mmol). The remainder of the material 

consisted primarily of methyl 4-cyano-2-fluorobenzoate and was carried forward into 

the subsequent reaction without further purification. 1H NMR (400 MHz, CDC13): 

8.44 (d, lH), 7.43 (d, lH), 3.97 (s, 3H); MS (EI) for C9HsFIN02: 305 (M+). 

25 (001103] STEP 6: To a pressure vessel were added the above methyl 4-cyano-2-

fluoro-5-iodobenzoate (- 0.93 mmol), cesium carbonate (606 mg, 1.86 mmol), 

pentan-3-amine (325 uL, 2.79 mrnol), XANTPHOS (54 mg, 0.093 mmol), 

tris(dibenzylideneacetone)dipalladium(O) (43 mg, 0.047 mmol), and dioxane (4 mL). 

The vessel was sealed and heated to 95 °C for -17 h. After cooling to room 

30 temperature, the mixture was filtered through celite, and the filter cake rinsed with 

ethyl acetate. The filtrate was then concentrated. The residue was subject to column 

chromatography (10% ethyl acetate in hexanes). Eluent containing the desired project 

was collected and concentrated to afford an impure residue. This residue was 
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dissolved in DMSO (6 mL) and was treated with potassium carbonate (111 mg, 0.8 

mrnol) and 30% aqueous hydrogen peroxide (150 uL). After stirring at room 

temperature for 30 min, the mixture was diluted with ethyl acetate. The organic 

solution was washed with a mixture of water and 10% aqueous lithium chloride. The 

5 aqueous wash was extracted with ethyl acetate. The combined organic extracts were 

washed with 10% aqueous lithium chloride, dried over magnesium sulfate, filtered, 

and concentrated. The residue was purified by gradient column chromatography 

(30% ethyl acetate in hexanes to 50% ethyl acetate in hexanes) to provide methyl 4-

(arninocarbonyl)-2-fluoro-5-(pentan-3-ylamino)benzoate (73.7 mg, 0.26 mmol, 28% 

10 yield). 1H NMR (400 MHz, CDC13): 7.42 (d, lH), 7.18-7.15 (m, 2H), 5.86 (br s, 2H), 

3.94 (s, 3H), 3.37-3.29 (m, lH), 1.67-1.47 (m, 4H), 0.93 (t, 6H). 

[001104] STEP 7: To a solution of methyl 4-(aminocarbonyl)-2-fluoro-5-(pentan-3-

ylamino)benzoate (73.7 mg, 0.26 mmol) in methanol (1 mL) at 0 °C was added 1 N 

sodium hydroxide (520 uL, 0.52 mmol). The mixture was stirred 30 min at 0 °C, and 

15 was then warmed to room temperature. Dichloromethane (500 uL) was added to 

improve solubility, and the homogeneous solution was stirred 3.5 hat room 

temperature. After acidification with 1 N hydrochloric acid (500 uL), the volatile 

solvents were removed by rotary evaporation. An insoluble solid material was then 

isolated from the aqueous residue by filtration. The solid was dried to give 4-

20 (aminocarbonyl)-2-fluoro-5-(pentan-3-ylamino)benzoic acid (61.7 mg, 0.23 mrnol, 

88% yield). 1H NMR (400 MHz, CD30D): 7.41(d,1H), 7.16 (d, lH), 3.43-3.28 (m, 

I H buried), 1.68-1.46 (m, 4H), 0.95 (t, 6H). 

REAGENT PREPARATION 46: 4-(aminocarbonyl)-2-chloro-5-(pentan-3-

25 ylarnino )benzoic acid 

Cl 

N,(, 
H 

(001105] STEP 1: To a pressure vessel were added ethyl 3-bromo-4-cyanobenzoate 

30 (500 mg, 1.97 mmol), cesium carbonate (l.28 g, 3.94 mmol), pentan-3-amine (688 
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uL, 5.90 mmol), XANTPHOS (114 mg, 0.20 mmol), 

tris(dibenzylideneacetone)dipalladium(O) (90 mg, 0.10 mmol), and dioxane (3 mL). 

The vessel was sealed and heated to 95 °C for 15 h. After cooling to room 

temperature, the mixture was filtered through celite and the filter cake rinsed with 

5 ethyl acetate. The filtrate was then concentrated and the residue was purified by 

column chromatography (10% ethyl acetate in hexanes) to provide ethyl 4-cyano-3-

(pentan-3-ylamino )benzoate (315 mg, 1.21 mmol, 61 % yield) as a yellow syrup. 1 H 

NMR (400 MHz, CDCh): 7.43 (d, I H), 7.33 (s, I H), 7.25 (dd, lH), 4.44-4.35 (m, 

3H), 3.48-3.40 (m ,lH), 1..72-1.48 (m ,4H), 1.40 (t, 3H), 0.96 (t, 6H); MS (El) for 

10 C1sH20N202: 261 (MH+). 

[001106) STEP 2: To a solution of ethyl 4-cyano-3-(pentan-3-ylamino )benzoate 

(315 mg, 1.21 mmol) in DMF was added N-chlorosuccinimide ( 162 mg, 1.21 mmol), 

and the solution was heated to 45 °C for 24 h. After cooling to room temperature, the 

mixture was diluted with ethyl acetate. The organic solution was then washed with a 

15 mixture of water and 10% aqueous lithium chloride. The aqueous wash was extracted 

with ethyl acetate and the organic extracts were combined, dried over magnesium 

sulfate, filtered, and concentrated. 

(001107} STEP 3: The above residue was then dissolved in DMSO (6 mL) and was 

treated with potassium carbonate (167 mg, 1.21 mmol) and 30% aqueous hydrogen 

20 peroxide (150 uL) at room temperature for 5.5 h. After dilution with ethyl acetate, 

water was added to the reaction mixture. The layers were separated and the aqueous 

phase was extracted with ethyl acetate. The combined organic extracts were washed 

with I 0% aqueous lithium chloride, dried over magnesium sulfate, filtered, and 

concentrated. The residue was purified by column chromatography (30% ethyl 

25 acetate in hexanes) to provide ethyl 4-(aminocarbonyl)-2-chloro-5-(pentan-3-

ylamino )benzoate (126.5 mg, 0.40 mmol, 33% yield) as a yellow film. 1H NMR (400 

MHz, CDCh): 7.73 (d, lH), 7.41 (s, lH), 7.04 (s, lH), 5.86 (br s, 2H), 4.40 (q, 2H), 

3.34-3.26 (m, lH), 1.68-1.47 (m, 4H), 1.41 (t, 3H), 0.93 (t, 6H); MS (EI) for 

C1sH21ClN203: 313 (MH+). 

30 [0011081 STEP 4: To a solution of ethyl 4-(aminocarbonyl)-2-chloro-5-(pentan-3-

ylamino)benzoate (126.5 mg, 0.40 mmol) in methanol (2 mL) was added 2 N aqueous 

sodium hydroxide (400 uL, 0.80 mmol). The mixture was stirred 4.5 hat room 

temperature. After acidification with 1 N hydrochloric acid (800 uL), the volatile 
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solvent were removed. An insoluble solid material was then isolated from the 

aqueous residue by filtration. The solid was dried to give 4-(aminocarbonyl)-2-

chloro-5-(pentan-3-ylamino)benzoic acid (73 mg, 0.26 mmol, 64% yield). 1H NMR 

(400 MHz, CD30D): 7.65 (s, lH), 7.07 (s, 1 H), 3.35-3.29 (m, lH buried), 1.69-1.47 

5 (m, 4H), 0.94 (t, 6H). 

10 

[001109] Using analogous synthetic techniques and substituting with alternative 

starting reagents the following reagents were prepared. Alternative starting materials 

were obtained commercially unless otherwise indicated. 

[001110] 4-(aminocarbonyl)-2-chloro-3-[ ( 1-cyclopropylethyl)amino Jbenzoic acid: 

Synthesized according to the method of reagent preparation 46 by first conducting 

step 2 to give a mixture of ethyl 3-bromo-2-chloro-4-cyanobenzoate and ethyl 5-

15 bromo-2-chloro-4-cyanobenzoate then proceeding with step I using 1-

cyclopropylethylamine followed by steps 3 and 4. 1HNMR (400 MHz, CD30D): 

7.49{d, lH), 7.22 (d, lH), 2.84 (q, 2H), 1.17(d, 3H), 0.9-0.76(m, lH), 0.3-0.26(m, 

2H), 0.04-0.00 (m, 2H). MS (EI) for CnH1sCIN203: 284 (MH+). 

451 



5 

REAGENT PREPARATION 47: 4-(arninocarbonyl)-3-[trans-4-(piperidin-1-

yl)cyclohexylarnino ]benzoic acid: 

(001111] STEP 1: A mixture of ethyl 3-bromo-4-cyanobenzoate (0.82 g, 3.24 

mmol), 1, 1-dimethylethyl (trans-4-aminocyclohexyl)carbamate (0.69g, 3 .24 mmol), 

tris(dibenzylideneacetone)dipalladium(O) (0.148 g, 0.16 mmol), XANTPHOS (0.19 g, 

10 0.32 mmol) and cesium carbonate (1.48 g, 4.54 mmol) in dioxane (13 mL) was 

refluxed for 15 hours. On cooling to room temperature, the mixture was filtered 

through Celite, concentrated, ·and purified by silica gel column chromatography using 

hexanes:ethyl acetate from 5:1to4:1 to afford ethyl 4-cyano-3-{[trans-4-( {[(1,1-

dimethylethyl)oxy]carbonyl}amino)cyclohexyl]amino}benzoate (0.370 g, 30% yield). 

15 1H NMR (400 MHz, d6-DMSO): 7.59 (d, 1H), 7.28 (s, lH), 7.13 (dd, lH), 6.82 (d, 

lH), 6.05 (d, 1 H), 4.31 (q, 2H), 3.46-3.37 (m, 1 H), 3.28-3.17 (m, lH), 1.95-1.85 (m, 

2H), 1.84-1. 76 (m, 2H), 1.46, 1.22 (m, l 6H). 

[001112] STEP 2: ethyl 4-cyano-3-{[trans-4-( {[(1,1-dimethylethyl)oxy]carbonyl}-

amino)cyclohexyl]arnino }benzoate (0.37 g, 0.97 mmol) was stirred in a mixture of 

20 dichloromethane (2 mL) and trifluoroacetic acid (2 mL) at room temperature for 1 

hour. The solvent was rotary evaporated, and the residue was dried in vacuo to give 

ethyl 3-[(trans-4-aminocyclohexyl)amino]-4-cyanobenzoate (0.490 g, 99% yield) as 

trifluoroacetic acid salt. MS (EI) for C16H2 1N30 2: 288 (MH+). 

(001113] STEP 3: A mixture of ethyl 3-[(trans-4-arninocyclohexyl)amino ]-4-

25 cyanobenzoate (0.490 g, 0.96 mmol), potassium carbonate (0.66g, 4.78 mrnol) and 1,5 

dibromopentane (0.130 mL, 0.96 mmol) was stirred in dirnethylformarnide (10 mL) at 

room temperature for 48 h. Water (20 mL) was then added to the mixture, and the 

water phase was extracted with dichlorornethane (2x 30 mL). The combined organic 

layers were dried over sodium sulfate, filtered and concentrated. The residue was 

30 purified by silica gel column chromatography using methanol in dichloromethane (5% 
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to 10%) to afford ethyl 4-cyano-3-[ (trans-4-piperidin- l -ylcyclohexyl)arnino ]benzoate 

(0.145 g, 43% yield). MS (EI) for C21H29N302: 356 (MH+). 

(001114] STEP 4: To a solution of ethyl 4-cyano-3-((trans-4-piperidin-1-

ylcyclohexyl)amino]benzoate (0.145 g, 0.41 rnmol) in DMSO (0.5 mL) was added a 

5 30% hydrogen peroxide solution (0.078 mL, 0.81 mmol) and potassium carbonate 

(0.014 g, 0.10 mmol). The reaction mixture was stirred at 50 °C for 3 h. A mixture of 

methanol (l .5 mL) and water (0.5rnL) was then added followed by potassium 

hydroxide (0.046 g, 0.81 rnrnol), and the solution was stirred at 55 °C for 2 h. The 

mixture was acidified to pH 5 by addition of 1 N aqueous hydrochloric acid and 

10 lyophilized to afford crude 4-(arninocarbonyl)-3-(trans-4-(piperidin-1-

yl)cyclohexylamino ]benzoic acid which was used without further purification. MS 

(EI) for C19H21N303: 346 (MH+). 

REAGENT PREPARATION 48: 5-amino-4-(aminocarbonyl)-2-methylbenzoic acid: 

15 

(001115] STEP 1: Methyl 5-amino-4-cyano-2-methylbenzoate ( 151 mg, 0. 79 

mmol) (synthesized according to reagent preparation 41) was dissolved in DMSO (1.5 

20 mL). 30% Aqueous hydrogen peroxide (0.3 mL) and potassium carbonate (35 mg, 

0.25 mmol) were added, and the mixture was stirred at ambient temperature for 1.5 h. 

The reaction mixture was partitioned between ethyl acetate and water. The aqueous 

portion was extracted (2x) with ethyl acetate. The combined organic portion was 

dried over sodium sulfate, filtered and concentrated to a yellow oil which was purified 

25 by preparative reverse phase HPLC to afford methyl 5-amino-4-(aminocarbonyl)-2-

methylbenzoate (l 08 mg, 0.52 mmol, 66% yield). NMR (400 MHz, CDCh): 8 7.85 (s, 

IH), 7.45 (hrs, IH), 7.26 (s, IH), 7.19 (hrs, lH), 6.48 (s, 2H), 3.80 (s, 3H), 2.32 (s, 

3H); MS (EI) for CrnH12N203: 209 (MH+). 
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[001116) STEP 2: Methyl 5-amino-4-(aminocarbonyl)-2-methylbenzoate ( 108 mg, 

0.52 mmol) was dissolved in methanol (1.5 rnL) and was treated with 1 M sodium 

hydroxide ( 1.5 mL, 1.5 mmol) for 1 h. The reaction mixture was concentrated to 

afford an aqueous residue that was acidified with IN hydrochloric acid to pH -3. The 

5 precipitate was collected by filtration, washed with water, and dried in vacuo to afford 

5-amino-4-carbamoyl-2-methylbenzoic acid (60.8 mg, 0.31mmol,61% yield). 1H 

NMR (400 MHz, d6-DMSO): 8 12.95 (hrs, 1H), 7.99 (hrs, lH), 7.52 (s, lH), 7.42 (br 

s, lH), 7.35 (s, lH), 4.75 (br s, 2H), 2.33 (s, 3H). 

10 REAGENT PREPARATION 49: 6-(aminocarbonyl)-2-methyl-5-(pentan-3-

ylamino)nicotinic acid: 

NH,C 

15 [001117} STEP 1: To a solution of ethyl 5-amino-2-methylnicotinate (Fanta, P. E. J. 

Am. Chem Soc. 1953, 75, 737) (4.1g,22.78 mrnol) in DMF (50 ml) was added NBS 

(4.46 g, 25.06 mmol), and the reaction mixture was stirred at room temperature 

overnight. The reaction mixture was diluted with water (100 ml) and then extracted 

with ethyl acetate (3x 100 ml). The organic layer was washed with saturated aqueous 

20 sodium bicarbonate and brine. After evaporation of solvent, the residue was triturated 

with ethanol to give ethyl 5-amino-6-bromo-2-methylnicotinate (5.2 g, 88% yield). 

1H NMR (400 MHz, CDCi)): 7.56 (s, IH), 4.40 (q, J = 6.8 Hz, 2H), 4.05 (hr, s, 2H), 

2.75 (s, 3H), l.39(t, J = 6.8Hz, 3H). MS (EI) for C9H 11 BrN20 2: 259.1 (MH+). 

[001118} STEP 2: To a soiution of ethyl 5-amino-6-bromo-2-methylnicotinate 

25 (1.267 g, 4.89 mmol) in ethyl acetate (30 ml) were added 3-pentanone (0.463 g, 5.38 

mmol), sodium triacetoxyborohydride (1.244 g, 5.868 mmol) and trifluoroacetic acid 

(1.15 g, 9. 78 mmol) at room temperature. After stirring overnight at room 

temperature, another portion of sodium triacetoxyborohydride (0.6 g, 2.83 mmol) was 

added. The reaction mixture was stirred for another 6 hours. The reaction mixture was 

30 quenched with water (20ml). The organic layer was washed with saturated sodium 
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bicarbonate and brine. After evaporation of solvent, ethyl 6-bromo-2-methyl-5-

(pentan-3-ylamino )nicotinate (l.20g, 74.6% yield) was purified by column 

chromatography with 7% ethyl acetate/Hexane as eluent. 1H NMR (400 MHz, 

CDCh): 7.35(s, lH), 4.40 (q, J = 6.8 Hz, 2H), 4.10 (br, s, lH), 3.30 (m, JH), 2.68 (s, 

5 3H), 1.8-1.5 (m, 4H), 1.42(t, J = 6.8Hz, 3H), 1.0 (t, J = 7 .2 Hz, 6H). MS (EI) for 

C14H21BrN202: 329.1 (MH+). 

[001119) STEP 3: To a solution of ethyl 6-bromo-2-methyl-5-(pentan-3-

ylamino)nicotinate (1.202 g,3.65 mmol) in acetonitrile (30 ml) was added sodium 

cyanide (0.357 g, 7.3 mmol), tributyltin chloride (1.306 g, 4.015 mmol) and 

10 Pd(dpppf)3 (0.298 g, 0.365 mmol). The reaction mixture was stirred at 88°C 

overnight. The reaction mixture was diluted with water (100 ml), then extracted with 

ethyl acetate (3 x 100 ml). The organic layer was washed with saturated aqueous 

sodium bicarbonate and brine. After evaporation of solvent, ethyl 6-cyano-2-methyl-

5-(pentan-3-ylamino)nicotinate {0.59 g, 59% yield) was obtained by column 

15 chromatography. 1H NMR (400 MHz, CDCh): 7.56(s, lH), 4.50 (q, J = 6.8 Hz, 2H), 

4.35 (br, s, 1H), 3.40 a9m, lH), 2.64 (s, 3H), 1.80-1.50 (m, 4H), 1.42(t, J = 6.8Hz, 

3H), 1.0 (t, 6H). MS (EI) for C1sH21 N302: 276.2 (MH+). 

[001120) STEP 4: To a solution of 6-cyano-2-methyl-5-(pentan-3-

ylamino )nicotinate (0.543 g, 1.97 mmol) in DMSO (I 0 ml) were added 50% aqueous 

20 hydrogen peroxide (0.2441 g, 3.55 mmol) and potassium carbonate (0.068 g, 0.49 

mmol) at 10 °C. The reaction mixture was stirred at room temperature for two hours 

then a solution of potassium hydroxide (0.22 g, 3.94 rnmol) in water (2 ml) and 

methanol (10 ml) were added to above reaction mixture. After being stirred for 

another two hours at 45°C, the reaction mixture was cooled to room temperature and 

25 neutralized to PH 7. 6-(Aminocarbonyl)-2-rnethyl-5-(pentan-3-ylamino)nicotinic acid 

(0.453 g, 87%) was obtained by filtration and drying. 1HNMR (400 MHz, MeOH-

04): 7.62(s, lH), 3.35 (m, IH), 2.60 (s, 3H), 1.65 (m, 2H), l.52(m, 2H), 0.95(t, J = 

7 .20Hz, 6H). MS (El) for C 13H20N303: 267 .2 (MH+). 

30 REAGENT PREPARATION 50: 1: 4-(aminocarbonyl)-2-bromo-5-[(2-

rnethylpropyl)amino )benzoic acid: 
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Br 

(0011211 STEP l: A mixture of ethyl 3-bromo-4-cyanobenzoate (500 mg, 2.08 

mmol), 2-rnethylpropan-1-amine (250 µL, 4.16 mmol), Pd2(dbah (96 mg, 5 mol%), 

5 Xantphos (120 mg, 10 mol%) and potassium phosphate (959 mg, 4.16 mmol) in 

dioxane (10 mL) was stirred for overnight at 95 °C. After cooling to room 

temperature the mixture was diluted with water and extracted with ethyl acetate. The 

organic layer was dried over anhydrous sodium sulfate, filtered, and concentrated 

followed by column chromatography (10 % ethyl acetate in hexanes) to give ethyl 4-

10 cyano-3-[(2-methylpropylamino)]benzoate (393 mg, 76.7 %) as a yellow solid. 1 MS 

(EI) for C14H1sN202: 247.1 (MH+). 

[001122] STEP 2: To a solution of ethyl 4-cyano-3-[(2-

methylpropylamino )]benzoate (393 mg, 1.60 mrnol) in DMF (10 mL) was added N­

bromsuccinimide (284 mg, 1.60 mmol). The mixture was stirred overnight at 45 °C 

15 then cooled to room temperature and diluted with water then extracted with ethyl 

acetate. The organic layer was dried over anhydrous sodium sulfate, filtered and 

concentrated. The residue was purified by column chromatography ( 10 % ethyl 

acetate in hexanes) to give ethyl 2-bromo-4-cyano-5-[(2-

methylpropyl)amino]benzoate (374 mg, 72.0 %) as a yellow solid. MS (EI) for 

20 C14H17BrN202: 324 (M). 

[001123] STEP 3: To a solution of ethyl 2-bromo 4-cyano-5[(2-

methylpropyl)amino ]benzoate (3 74 mg, 1.15 mmol) in DMSO (10 mL), potassium 

carbonate (51mg,0.37 mmol) and aqueous hydrogen peroxide (645 µl, 6.31 mrnol) 

were added successively. The mixture was stirred for 3hr at room temperature then 

25 diluted with water, extracted with ethyl acetate, dried over anhydrous sodium sulfate, 

filtered and concentrated. The residue was purified by column chromatography to 

give ethyl 4-(amino)-2-bromo-5-[(2-methylpropyl)arnino]benzoate (315 mg, 85.0 %) 

as a crystalline solid. MS (EI) for C14H19BrN20 3: 342.1 (M+). 
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[001124) STEP 4: To a solution of ethyl 2-bromo-4-(aminocarbonyl)-5-[(2-

methylpropyl)amino ]benzoate ( 315 mg, 0.91 mmol) in methanol (20 mL) was added 

1 N aqueous sodium hydroxide (15 mL) and the mixture was stirred for 2hr at 45 °C. 

The mixture was then concentrated by rotary evaporation and diluted with water then 

5 adjusted to pH 2 by IN aqueous hydrochloric acid addition and the mixture was 

allowed to stand for 1 hr at room temperature. The crystalline solid was collected by 

filtration and washed with water then dried to give 4-(aminocarbonyl)-2-bromo-5-[(2-

methylpropyl)amino]benzoic acid (250 mg, 87. l %). MS (EI) for C1 2H 15BrN20 3: 

315.1 (MH+) 

10 [001125] Using analogous synthetic techniques and substituting with alternative 

15 

starting reagents the following reagents were prepared. Alternative starting materials 

were obtained commercially unless otherwise indicated. 

(001126] 4-(Aminocarbonyl)-2-bromo-5-[( 1-ethylpropyl)amino ]benzoic acid. 

Prepared according to the method ofreagent preparation 50 by using pentan-3-amine 

in step 1. 1H NMR (400 MHz, d6-DMSO): 13.40 (broads, IH), 8.20 (d, 1 H), 8.06 

(broad s, I H), 7 .85 (s, 1 H), 7.40 (broad s, 1 H), 6.94 (s, 1 H), 1.55 (m, 2H), 1.44 (m, 

20 2H), 0.86 (t, 3H). MS (EI) for C 13 H 17BrN203: 330 (MH+). 

25 

[001127] 4-(Aminocarbonyl)-2-bromo-5-{[ (IR)- I -methylpropyl]amino} benzoic 

acid. 

Prepared according to the method of reagent preparation 50 by using (2R)-butan-2-

amine in step I. 1H NMR (400 MHz, d6-DMSO): 13.42 (broads, lH), 8.16 (d, IH), 
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8.06 (broads, lH), 7.84 (s, lH), 7.40 (broads, lH), 6.92 (s, lH), 3.47 (m, lH), 1.49 

(m, 2H), 1.10 (d, 3H), 0.87 (t, 3H). MS (EI) for C12H1sBrN203: 317 (MH+). 

[ 001128] 4-(Aminocarbonyl)-2-bromo-5-[ (2,2-dimethylpropyl)amino )benzoic acid. 

Br 

Prepared according to the method of reagent preparation 50 by using 2,2-

dimethylpropan- l-amine in step I. 1H NMR (400 MHz, CD30D): 7.83 (s, lH), 7.04 

(s, lH), 2.94 (s, 2H), 1.03 (s, 9H); MS (El) for C 13H11BrN203: 329, 331 (MH+, Br 

10 isotopes). 

15 

(001129] 4-(Aminocarbonyl)-2-bromo-5-{[(1 R)-1,2-dimethylpropyl]amino} benzoic 

acid. 

Prepared according to the method reagent preparation 50 by using (2R)-3-

methylbutane-2-amine in step 1. 1H NMR (400 MHz, DMSO- d6): 13.36 (s, IH), 8.32 

(d, lH), 8.04 (bs, lH), 7.84 (s, lH), 7.38 (bs, IH), 7.73 (s, lH), 3.43 (m, IH), 1.76 (m, 

IH), 1.05 (d, 3H), 0.92 (d, 3H), 0.87 (d, 3H). MS (EI) for C13H17BrN203: 330 (MH+). 

20 [001130] 4-(Aminocarbonyl)-2-bromo-5-[(1-methylethyl)amino]benzoic acid. 
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Prepared according to the method of reagent preparation 50 by using propan-2-amine 

in step 1. 1H NMR (400 MHz, d6-DMSO): 8.07 (d, 2H), 7.85 (s, lH), 7.40 (s, IH), 

6.93 (s, lH), 3.61-3.69 (m, lH), 1.15 (d, 6H). MS (EI) for C 11 HnBrN203: 303 

(MH+). 

5 (001131) 4-( Aminocarbon yl )-2-bromo-5-(butylamino )benzoic acid. 

Bry~OH 
lb 
N~ 
H 

0 NH2 

Prepared according to the method of reagent preparation 50 by using propan-1-amine 

10 in step 1. 1H NMR (400 MHz, d6-DMSO): & 13.43 (br s, 1 H), 8.18 (m, 1 H), 8.07 (br 

s, lH), 7.86 (s, 1H), 7.42 (br s, IH), 6.90 (s, lH), 3.09-3.05 (m, 2H), 1.60-1.54 (m, 

3H), 0.94 (t, 2H); MS (EI) for C 11 H 13BrN203 : 299, 301 (MH+) (bromine isotope 

pattern). 

15 

(001132) 4-(Aminocarbonyl )-2-bromo-5-( cyclopentylamino )benzoic acid. 

Prepared according to the method of reagent preparation 50 by using 

cyclopentanamine in step I. 1H NMR (400 MHz, CD30D): 7.81(s, lH), 7.06(s, lH), 

20 3.83-3.82(m, lH), 2.06-2.0l(m, 2H), 1.77-l.65(m, 4H), l.54-l.50(m, 2H). MS(EI) 

for CnH1sBrN203: 328(MH+). 

(001133] 4-(Aminocarbonyl)-2-bromo-5-[ (3 ,3 ,3-trifluoropropyl )amino )benzoic 

acid. 
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s,~OH 
Y~......_,cF, 
0 NH2 

Prepared according to the method of reagent preparation 50 by using 3,3,3-

trifluoropropan-l-amine in step I. 1H NMR (400 MHz, d6-DMSO): 13.47 (br. s, lH), 

5 8.28 (s, lH), 8.10 (s, lH), 7.88 (d, lH), 7.47 (d, IH), 6.97 (s, lH), 3.47-3.39 (m, 2H), 

2.66-2.53 (m, 2H). MS (EI) for C11H10BrF3N203: 356 (MH+). 

10 

15 

[001134] 4-(Aminocarbonyl)-2-bromo-5-( cyclobutylamino )benzoic acid. 

Prepared according to the method of reagent preparation 50 by using cyclobutanamine 

in step 1. 1H NMR (400 MHz, CD30D): 7.82 (s, IH), 6.92 (s, lH), 4.00-3.89 (m, 

l H), 2.50-2.41 (m, 2H), 1. 95-1.80 (m, 4H). MS (EI) for C 12H 13BrN203: 314 (MH+). 

(001135] 4-(aminocarbonyl)-2-bromo-5-[( 1, 1-dimethylethyl)amino ]benzoic acid: 

Br 

Synthesized according to the method of reagent preparation 50 by using 1, 1-

dimethylethylamine in step 1. MS (EI) for C1 2H 15BrN20 3: 315 (MH+). 

20 [001136] 5-amino-4-( aminocarbonyl )-2-bromobenzoic acid: 
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Br 

Synthesized according to the method of reagent preparation 50 by conducting only 

step 2 using 1, 1-dimethylethyl 3-amino-4-(aminocarbonyl)benzoate (reagent 

5 preparation 29 step 2) followed by acid catalyzed tert-butyl ester hydrolysis under 

standard conditions, see Green and Wutts in Protective Groups in Organic Synthesis, 

Wiley-lnterscience Ed. 1H NMR (400 MHz, DMSO-d6): 13.14 (s, lH), 8.28 (s, lH), 

8.00 (bs, 2H), 7.80 (s, lH), 7.28 (bs, 2H). MS (EI) for CsH7BrN20 3 : 260 (MH+). 

[001137] 4-(aminocarbonyl)-2-bromo-5-{[(l S)-1,2-dimethylpropyl]amino }benzoic 

10 acid: 

Br 

Synthesized according to the method of reagent preparation 50 by using ( 1 S)-1,2-

15 dimethylpropylamine in step 1. 1H NMR (400 MHz, DMSO-d6): 13.36 (s, IH), 8.33 

(d, lH), 8.04 (bs, lH), 7.82 (s, lH), 7.38 (bs, lH), 7.72 (s, lH), 3.42 (m, lH), 1.74 (rn, 

lH), 1.05 (d, 3H), 0.93 (d, 3H), 0.88 (d, 3H). MS (EI) for C 13H 17BrN203: 330 (MH+). 

20 

[001138} 4-( aminocarbonyl)-2-bromo-5-[( cyclopropylmethyl)amino ]benzoic acid: 

Br 

Synthesized according to the method of reagent preparation 50 by using 

cyclopropylrnethylamine in step 1. MS (EI) for C 12H13BrN20 3: 314 (MH+). 
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5 

[001139] 4-(aminocarbonyl)-6-bromo-2-chloro-3-{[(l R)-1-

methylpropy!Jamino} benzoic acid: 

Synthesized according to the method of reagent preparation 50 by using (1 R)-1-

methylpropylamine in step 1 then repetition of step 2 first using N-bromosuccinimide 

then using N-chlorosuccinimide and proceeding with steps 3 and 4 .. MS (EI) for 

C12H14BrCIN203: 350 (MH+). 

10 [001140] 4-(aminocarbonyl)-2-(methyloxy)-5-{[(1 R)-1-

methylpropyl]amino} benzoic acid: 

N,( 
H 

0 

15 Synthesized according to the method of reagent preparation 50 by using (I R)-1-

methylpropylamine in step 1 then following step 2 with the conversion of ethyl 2-

bromo-4-cyano-5-{[( 1 R)-1-methylpropyl]amino} benzoate to ethyl 4-cyano-2-

hydroxy-5-{[( 1 R)-1-methylpropyl]amino} benzoate according to the method described 

in Chemical & Pharmaceutical Bulletin (2007), 55(9), 1361-1364 and subsequent 

20 methylation using iodomethane under standard conditions then proceeding through 

steps 3 and 4. 1H NMR (400 MHz, d6-DMSO): 12.79-12.74 (s,lH), 8.03-7.95 (s,lH), 

7.60-7.52 (d, lH), 7.35-7.28 (s, lH), 7.26-7.24 (s, lH), 6.85-6.81 (s, lH), 3.72-3.70 (s, 

3H), 3.31-3.29 (s, lH), 1.49-1.40 (m, 2H), 1.08-1.05 (d, 3H), 0.89-0.83 (m, 3H). MS 

(EI) for C13H1sN204: 267 (MH+). 

25 
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[001141] 4-(aminocarbonyl)-2-( ethylamino )-5-{[(1 R)-1-

methylpropyl]amino }benzoic acid: 

H 
~N 

NJ: 
H 

Synthesized according to the method of reagent preparation 50 by using ( 1 R)-1-

methylpropylamine in step 1 then following step 2 with the conversion of ethyl 2-

brorno-4-cyano-5- { [ ( 1 R)-1-methylpropyl )amino} benzoate to ethyl 4-cyano-2-

( ethylamino )-5- { [ {l R)-1-rnethylpropyl]arnino} benzoate according to the method 

10 described in step 1 then proceeding through steps 3 and 4. MS (EI) for C14H21 N303: 

280 (MH+). 

15 

[001142] 4-( arninocarbonyl)-2-ethyl-5-{[( 1 R)-1-methylpropyl]arnino} benzoic acid: 

Synthesized according to the method of reagent preparation 50 by using (1 R)-1-

methylpropylamine in step I then following step 2 with the conversion of ethyl 2-

bromo-4-cyano-5-{[( 1 R)-1-methylpropyl)amino} benzoate to ethyl 4-cyano-2-ethyl-5-

{[ ( 1 R)-1-methylpropyl ]amino} benzoate by treatment with ethylmagnesium chloride 

20 according to the method described in Sjnlett 1996, 5, 473-474 then proceeding 

through steps 3 and 4. 1H NMR (400 MHz, DMSO-d6): 7.94 (s, lH), 7.81 (d, lH), 

7.49 (s, IH), 7.27 (s, lH), 6.98 (s, lH), 2.67-2.75 (m, 2H), 1.44-1.53 (m, 2H), 1.06-

1.15 (m, 6H), 0.89 (t, 3H). 

MS (EI) for C14H20N203: 265 (MH+). 

25 
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REAGENT PREPARATION 51: 4-(aminocarbonyl)-5-[(1-ethylpropyl)amino]-2-

(trifluoromethyl)benzoic acid: 

N£, 
H 

[001143] STEP 1: 4-Amino-2-(trifluoromethyl)benzoic acid (10 g, 48.8 mmol) was 

suspended in THF (100 mL) and methanol (30 mL) and was cooled in an ice bath. 

(Trimethylsilyl)diazomethane (2 M solution in hexanes; 32 mL) was added drop-wise. 

The mixture was stirred for 5 minutes and then concentrated to afford methyl 4-

10 amino-2-(trifluoromethyl)benzoate (quantitative yield) as a brown oil. 1H NMR (400 

MHz, CDCh): 8 7.78 (d, lH), 6.99 (d, lH), 6.77 (d, lH), 4.18 (br s, 2H), 3.88 (s, 3H); 

GCMS for C9HsF3N02: 219 (M+). 

[001144] STEP 2: Methyl 4-amino-2-(trifluoromethyl)benzoate (-22 mmol), was 

dissolved in THF ( 100 mL) and the mixture was sparged with nitrogen for 15 

15 minutes. Copper (I) iodide (4.14 g, 2L8 mmol) and diiodomethane (8.8 mL, 109 

mmol) were added followed by isoamyl nitrite (8.8 mL, 66.2 mmol) and the mixture 

was stirred at reflux for 4 h. The mixture was cooled to ambient temperature and then 

was partitioned between ethyl acetate and l N hydrochloric acid. The aqueous portion 

was extracted with ethyl acetate (2x). The combined organic portion was washed 

20 sequentially with 1: 1 saturated sodium bicarbonate solution: 1 M sodium thiosulfate 

(2x) and brine, dried over sodium sulfate, then filtered and concentrated to provide a 

brown oil which was purified by column chromatography (silica gel, 2-40% 

dichloromethane in hexanes) to afford methyl 4-iodo-2-(trifluoromethyl)benzoate 

(5.42 g, 16.4 mmol, ~75% yield over 2 steps) as a pale yellow oil. 1H NMR (400 

25 MHz, CDCl3): 8 8.08 (s, IH), 7.97 (dd, lH), 7.52 (d, lH), 3.93 (s, 3H); GCMS for 

C9H6F3I02: 330 (M+). 

[001145] STEP 3: Methyl 4-iodo-2-(trifluoromethyl)benzoate (1.65 g, 5.0 mmol) 

was dissolved in concentrated sulfuric acid (6 mL) and was cooled in an ice bath. 

Fuming nitric acid ( 4 mL) was added drop-wise and the mixture was stirred at 70 °C 

30 for 1.5 h. The mixture was cooled to ambient temperature and then poured into ice 
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(-100 mL). The aqueous mixture was extracted with ethyl acetate (2x). The 

combined organic portion was washed with saturated sodium bicarbonate (2x), brine, 

dried over sodium sulfate then filtered and concentrated to afford (1.7 g, 4.53 mmol, 

91 % yield) composed of the two regioisorners methyl 4-iodo-5-nitro-2-

5 (trifluoromethyl)benzoate (major) and methyl 4-iodo-3-nitro-2-

(trifluoromethyl)benzoate (minor) in a 4: 1 ratio. 1H NMR for desired (major) isomer 

(400 MHz, CDCh): 8 8.42 (s, lH), 8.26 (s, IH), 3.98 (s, 3H); GCMS for C9Hsf3IN04: 

375 (M+). 

[001146] STEP 4: A mixture of methyl 4-iodo-5-nitro-2-(trifluoromethyl)benzoate 

10 (desired) and methyl 4-iodo-3-nitro-2-(trifluoromethyl)benzoate as obtained in step 3 

(1.7 g, 4.53 mmol) in acetic acid (20 mL) was treated with iron powder (1.5 g, 26.8 

mmol) at 45 °C for 2 h. The reaction mixture was cooled to ambient temperature and 

was filtered through celite. The filter cake was washed with ethyl acetate and the 

filtrate was concentrated. The residue was diluted with ethyl acetate, washed with 

15 saturated sodium bicarbonate and brine, dried over sodium sulfate, then filtered and 

concentrated to afford a brown oil which was purified by column chromatography 

(silica gel, 10-30% ethyl acetate in hexanes) to afford the two regioisomers methyl 5-

amino-4-iodo-2-(trifluoromethyl)benzoate (major) and methyl 3-amino-4-iodo-2-

(trifluoromethyl)benzoate (minor) in a 4: 1 ratio (1.484 g, 4.30 mmol, 95% yield). 1H 

20 NMR for desired (major) isomer (400 MHz, CDCh): 8 7.96 (s, lH), 7.06 (s, lH), 4.55 

(br s, 2H), 3.90 (s, 3H); GCMS for C9H1f3IN02: 345 (M+'). 

[001147) STEP 5: A mixture of methyl 5-amino-4-iodo-2-(trifluoromethyl)benzoate 

(desired) and methyl 3-amino-4-iodo-2-(trifluoromethyl)benzoate as obtained in step 

4 (392 mg, 1.14 mmol) was dissolved in 1,2-dichloroethane (12 mL) and was treated 

25 with trifluoroacetic acid (0.5 mL, 6.73 mmol), 3-pentanone (0.36 mL, 3.40 mmol) and 

sodium triacetoxyborohydride (724 mg, 3.42 mmol) at 45 °C for 0.5 h. GCMS 

indicated complete conversion of desired isomer to required product. After a further 

0.5 h at 45 °C, the reaction mixture was cooled to ambient temperature and was 

quenched with IN sodium hydroxide (5 mL) and saturated sodium bicarbonate and 

30 was partitioned with dichloromethane. The aqueous portion was extracted with 

dichloromethane. The combined organic portion was washed with brine, dried over 

magnesium sulfate, then filtered and concentrated to afford a yellow oil which was 

purified by column chromatography (silica gel, 10-40% dichloromethane in hexanes) 
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to afford pure methyl 4-iodo-5-(pentan-3-ylamino)-2-(trifluoromethyl)benzoate (330 

mg, 0.795 mmol, 70% yield) as a pale yellow oil. 1H NMR (400 MHz, CDC13): 8 

7.95 (s, lH), 6.79 (s, lH), 4.44 {d, IH), 3.92 (s, 3H), 3.44-3.34 (m, 1H), 1.73-1.48 (m, 

4H), 0.95 (t, 6H); GCMS for C14H17f3IN02: 415 (M+). 

5 [001148) STEP 6: Methyl 4-iodo-5-(pentan-3-ylamino)-2-(trifluoromethyl)benzoate 

( 401 mg, 0.966 mmol) was dissolved in DMF (9 mL) and the mixture was sparged 

with nitrogen for 15 minutes. Zinc cyanide (79 mg, 0.673 mmol) and 

tetrakis(triphenylphosphine)palladium(O) (100 mg, 0.086 mmol) were added and the 

mixture was stirred at 100 °C for 15 h. The reaction mixture was cooled to ambient 

10 temperature and was filtered through celite. The filter cake was washed with ethyl 

acetate and the filtrate was washed with 5% lithium chloride (2x). The combined 

aqueous wash was back-extracted with ethyl acetate. The combined organic portion 

was washed with brine, dried over sodium sulfate, then filtered and concentrated to 

afford a brown semi-solid which was purified by column chromatography (silica gel, 

15 30-50% dichloromethane in hexanes) to afford methyl 4-cyano-5-(pentan-3-ylamino )-

2-(trifluoromethyl)benzoate (262 mg, 0.834 mmol, 86% yield) as colorless crystals. 

1H NMR (400 MHz, CDCh): 8 7.71 (s, lH), 6.96 (s, lH), 4.76 (d, lH), 3.94 (s, 3H), 

3.49-3.38 (m, lH), 1.75-1.63 (m, 2H), 1.61-1.49 {m, 2H), 0.96 (t, 6H); GCMS for 

C1sH11F3N202: 314 (~'). 

20 [001149] STEP 7: Methyl 4-cyano-5-(pentan-3-ylamino)-2-

(trifluoromethyl)benzoate (257 mg, 0.818 mmol) was dissolved in DMSO (2 mL) and 

was cooled in a cold water bath. 30% Aqueous hydrogen peroxide (0.2 mL) and 

potassium carbonate (38 mg, 0.275 mmol) was added and the mixture was stirred at 

ambient temperature for 1.5 h. The reaction mixture was partitioned between ethyl 

25 acetate and water. The aqueous portion was extracted with ethyl acetate. The 

combined organic portion was dried over sodium sulfate then filtered and 

concentrated to afford methyl 4-aminocarbonyl-5-(pentan-3-ylamino)-2-

(trifluoromethyl)benzoate (quantitative yield) as a yellow oil. MS (EI) for 

C1sH19f 3N203: 333 (MH+). 

30 [001150) STEP 8: Methyl 4-aminocarbonyl-5-(pentan-3-ylamino)-2-

(trifluoromethyl)benzoate (0.818 mmol) was dissolved in methanol (2 mL) and was 

treated with 2M sodium hydroxide ( 1 mL, 2 mmol) at 45 °C for 1.5 h. The reaction 

mixture was cooled to ambient temperature and was concentrated to afford an 
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aqueous residue that was washed with ether, then cooled in an ice bath and acidified 

with 1 N hydrochloric acid to pH -3. The precipitate was collected by filtration, 

washed with water, then dried to afford 4-aminocarbonyl-5-(pentan-3-ylarnino)-2-

(trifluoromethyl)benzoic acid (233 mg, 0.733 mmol, 90% yield over 2 steps). 1H 

5 NMR (400 MHz, d6-DMSO): 8 13.5 (br s, lH), 8.74 (d, lH), 8.21 (br s, IH), 7.95 (s, 

lH), 7.46 (br s, lH), 6.94 (s, lH), 3.51-3.43 (m, lH), 1.63-1.51(m,2H), l.51-1.39 

(m, 2H), 0.87 (t, 6H); MS (EI) for C14H17f 3N203: 319 (MH+). 

REAGENT PREPARATION 52: 4-(aminocarbonyl)-5-{[(lR)-1-

10 methylpropyl]amino }-2-(trifluorornethyl)benzoic acid: 

[001151) STEP l: A mixture of methyl 5-amino-4-iodo-2-(trifluorornethyl)benzoate 

15 (major) and methyl 3-amino-4-iodo-2-(trifluoromethyl)benzoate (minor) in a 4: 1 ratio 

(prepared in Example 51Step4) (1.08 g, 3.13 mmol) was dissolved in DMF (17 mL), 

and the mixture was sparged with nitrogen for 15 minutes. Zinc cyanide (257 mg, 

2.19 mmol) and tetrakis(triphenylphosphine)palladium(O) (362 mg, 0.313 mmol) were 

added and the mixture was stirred at 100 °C for 15 h. The reaction mixture was 

20 cooled to ambient temperature and was filtered through celite. The filter cake was 

washed with ethyl acetate and the filtrate was washed with 5% lithium chloride. The 

aqueous wash was back-extracted with ethyl acetate (2x). The combined organic 

portion was washed with 10% lithium chloride and brine, was dried over sodium 

sulfate then filtered and concentrated to afford a residue which was purified by 

25 column chromatography (silica gel, 30-50% ethyl acetate in hexanes) to afford pure 

methyl 5-amino-4-cyano-2-(trifluoromethyl)benzoate (556 mg, 2.28 rnrnol, 73% 

yield). 1H NMR (400 MHz, CDCI)): 8 7.76 (s, 1 H), 7.10 (s, lH), 4.88 (br s, 2H), 3.93 

(s, 3H); GCMS for CwH1F3N20 2: ·244 (M+). 

[001152) STEP 2: Methyl 5-amino-4-cyano-2-(trifluoromethyl)benzoate (250 mg, 

30 1.02 mmol) was dissolved in THF (6 mL), and the mixture was sparged with nitrogen 

467 



for 15 minutes. Copper (I) iodide (195 mg, 1.02 mmol) and diiodomethane (0.4 mL, 

4.95 mmol) were added followed by isoamyl nitrite (0.4 mL, 3.01 mmol), and the 

mixture was stirred at reflux for 2.5 h. The mixture was cooled to ambient 

temperature and then was partitioned between ethyl acetate and 1 N hydrochloric acid. 

5 The aqueous portion was extracted with ethyl acetate (2x). The combined organic 

portion was washed sequentially with 1: 1 saturated sodium bicarbonate solution: 1 M 

sodium thiosulfate (2x) and brine, was dried over sodium sulfate, then filtered and 

concentrated to provide a semi-solid which was purified by column chromatography 

(silica gel, 20-50% dichloromethane in hexanes) to afford methyl 4-cyano-5-iodo-2-

10 (trifluoromethyl)benzoate (174 mg, 0.49 mmol, 48% yield). 1H NMR (400 MHz, 

CDC13): o 8.33 (s, lH), 7.93 (s, lH), 3.98 (s, 3H); GCMS for C 10H5F3IN02 : 355 (M+). 

[001153] STEP 3: Methyl 4;.cyano-5-iodo-2-(trifluoromethyl)benzoate (174 mg, 

0.49 mmol) was dissolved in dioxane (2 mL) and was sparged with nitrogen for 15 

minutes. XANTPHOS (57 mg, 0.098 mmol), cesium carbonate (350 mg, 1.07 mmol), 

15 (R)-sec-butylamine (0.1 mL, 0.986 mmol), and tris(dibenzylideneacetone)dipalladium 

( 45 mg, 0.049 mmol) were added, and the mixture was stirred in a sealed tube at 95 °C 

for 20 h. The reaction mixture was cooled to ambient temperature and was filtered 

through celite. The filter cake was washed with ethyl acetate and the filtrate was 

concentrated to afford an orange oil which was purified by column chromatography 

20 (silica gel, 5-15% ethyl acetate in hexanes) to afford (R)-methyl 5-(sec-butylamino)-

4-cyano-2-(trifluoromethyl)benzoate ( 45 mg, 0.150 mrnol, 31 % yield) as a yellow oil. 

GCMS for C14H1sF3N202: 300 (M+). 

[001154] STEP 4: (R)-Methyl 5-(sec-butylamino)-4-cyano-2-

(trifluoromethyl)benzoate (45 mg, 0.150 mmol) was dissolved in DMSO (1 mL) and 

25 was treated with 30% aqueous hydrogen peroxide (0.05 mL) and potassium carbonate 

(6 mg, 0.043 mmol) at ambient temperature for 2 h. The reaction mixture was 

partitioned between ethyl acetate and water. The aqueous portion was extracted with 

ethyl acetate. The combined organic portion was dried over sodium sulfate, then 

filtered and concentrated to afford a yellow oil which was purified by column 

30 chromatography (silica gel, I 0-40% ethyl acetate in hexanes) to afford (R)-methyl 5-

(sec-butylamino )-4-aminocarbonyl-2-(trifluoromethyl)benzoate (27 mg, 0.085 mmol, 

57% yield). (R)-Methyl 5-(sec-butylamino)-4-aminocarbonyl-2-

(trifluoromethyl)benzoate (27 mg, 0.085 mmol) was suspended in methanol ( 1 mL) 
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and was treated with IM sodium hydroxide (0.2 mL, 0.2 mmol) at 45 °C for 1 h. 

Dichloromethane (0.5 mL) and IM sodium hydroxide (0.2 mL, 0.2 mmol) was added 

and the mixture was stirred at 45 °C for a further 1.5 h. Dichloromethane (0.5 mL) 

and lM sodium hydroxide (0.2 mL, 0.2 mmol) were added, and the mixture was 

5 stirred at 45 °C for a further 1 h and then at ambient temperature for 15 h. The 

reaction mixture was concentrated to afford an aqueous residue that was cooled in an 

ice bath, was acidified with lN hydrochloric acid to pH -2, then extracted with ethyl 

acetate (2x). The organic portion was dried over sodium sulfate, then filtered and 

concentrated to provide 4-(aminocarbonyl)-5-{[(1 R)-1-methylpropyl]amino }-2-

10 (trifluoromethyl)benzoic acid 

(23 mg, 0.076 mmol, 89% yield). MS (EI) for C 13H 15F3N203: 305 (MH+). 

REAGENT PREPARATION 53: 1, 1, 1-trifluorobutan-2-amine: 

15 [001155] STEPl: To a solution of l,l,l-trifluorobutan-2-one (5.0 g, 39.9 mmol) 

and hydroxylamine hydrochloride (3.22 g, 46.3 mmol) in water (28 mL) was added a 

solution of sodium hydroxide (1.84 g, 46.0 mmol) in water (14 mL), then the mixture 

was brought to reflux for 4hr. After cooling to room temperature, the mixture was 

extracted with dichloromethane (3 x 50 mL) and the combined organic layers were 

20 washed with water, brine, then dried over anhydrous sodium sulfate. Filtration and 

concentration then distillation using a l 0 cm Vigreux column (b.p. 123-124 °C) 

afforded (£)-1, 1, l-trifluorobutan-2-one oxime (2.50 g, 44.5 % yield) as a clear liquid. 

1H NMR (400 MHz, CDCh): 9.18 (br s, lH), 2.52 (q, 2H), 1.21(t,3H). 

[001156] STEP 2: To a solution of IM lithium aluminum hydride in ethyl ether (40 

25 ml) was added (£)-1, 1, l-trifluorobutan-2-one oxime (2.50 g, 17. 7 mrnol) dissolved in 

ethyl ether (25 mL) at room temperature. The reaction mixture was stirred for 3hr, 

then carefully quenched by addition of water and the aqueous solution was extracted 

with ethyl acetate (3x 50 mL) and dried over anhydrous sodium sulfate. After 

filtration, 4.0 M hydrogen chloride in dioxane was added (10 mL). The solution was 

30 then rotary evaporated nearly 80 % in volume, and ethyl ether (30 mL) was added to 

give a precipitate. The solid was collected by filtration and dried to give I, 1, 1-

trifluorobutan-2-amine hydrochloride salt (2.46 g, 85.6 % yield). 1H NMR (400 MHz, 

d6-DMSO): 9.30 (br s, 2H), 4.18 (m, lH), 1.81(q,2H), 1.02 (t, 3H). 
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(001157) 

HSP90 ASSAYS: 

Hsp90 Time-Resolved Fluorescence Resonance Energy Transfer CTR-FRET) 

Assay Protocol 

The determination of IC50 values of HSP90 inhibitors was conducted 

using a time-resolved fluorescence resonance energy transfer (TR-FRET) 

displacement binding assay. The assay employs a biotinylated geldanamycin probe 

I 0 (biotin-GM) and His6-tagged human Hsp90 N-terminal ATP-binding domain 

(Hsp90N). Test compounds are serially diluted in DMSO and 0.5 µL aliquots are 

transferred to 384-well black, medium binding microtiter assay plates (Greiner). 

Reagent 1 is prepared by mixing 80 nM biotin-GM, 1 nM anti-His-Eu chelate, and 

100 nM streptavidin allophycocyanin (SA-APC) in binding buffer (50 mM Tris-HCI, 

15 pH 7.5, 1 mM EDTA, 150 mM NaCl, 0.1% Triton X-100, 0.05% BSA, and 1 mM 

OTT) and I 0 µL is transferred to the assay plate. Reagent 2 is prepared by mixing 

80 nM HSP90N in binding buffer and 10 µL is transferred to columns 3-24 of the 

assay plate. Binding buffer (10 µL) is added to columns 1-2 as 100% inhibition 

control. The plate is incubated for 180 minutes at room temperature. TR-FRET 

20 signals are measured on an Envision plate reader (Perkin Elemer) using the LANCE® 

assay detection protocol. IC(50) values are calculated as a percentage of the 

displacement of biotin-GM from HSP90N by compounds at variable molar 

concentrations. 

[001158] The compounds in both Table I and II have been tested for their HSP90 

25 inhibitory activity (IC50 values), and these compounds have HSP90 ICso values ofless 

than 10,000 nM. A preferred group of compounds of Table I have HSP90 IC50 values 

of less than 5,000 nM. Another preferred group of compounds of Table I have HSP90 

IC50 values of less than 2,000 nM. Another preferred group of compounds of Table I 

have HSP90 IC50 values of less than 1,000 nM. Another preferred group of 

30 compounds of Table I have HSP90 IC50 values of less than 500 nM. Another 

preferred group of compounds of Table I have HSP90 IC50 values of less than 200 

nM. Another preferred group of compounds of Table I have HSP90 ICso values of 

less than 100 nM. Another preferred group of compounds of Table I have HSP90 
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ICso values of less than 50 nM. Another preferred group of compounds of Table I 

have HSP90 IC50 values of less than 25 nM. 

Pharmaceutical Composition Examples 
(001159] The following are representative pharmaceutical formulations containing a 

compound of Formula I, II or III. 

Tablet Formulation 
(001160] The following ingredients are mixed intimately and pressed into single 

I 0 scored tablets. 

[001161] 

Ingredient 

Formula I, II or III 
Cornstarch 
croscarmellose sodium 
Lactose 
magnesium stearate 

Quantity per tablet, mg 

400 
50 
25 
120 
5 

Capsule Formulation 
The following ingredients are mixed intimately and loaded into a hard-

15 shell gelatin capsule. 

(001162) 

Ingredient 

Formula I, II or III 
lactose, spray-dried 
magnesium stearate 

Quantity per tablet, mg 

200 
148 
2 

Suspension Formulation 
The following ingredients are mixed to form a suspension for oral 

administration. 

Ingredient 

Formula I, II or III 
fumaric acid 
sodium chloride 
methyl paraben 
propyl paraben 
granulated sugar 
sorbitol (70% solution) 
Veegum K (Vanderbilt Co.) 
Flavoring 
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Amount 

1.0 g 
0.5 g 
2.0 g 
0.15 g 
0.05 g 
25.5 g 
12.85 g 
1.0 g 
0.035 mL 



[001163] 

5 [001164] 

Ingredient 

Colorings 
distilled water 

Amount 

0.5mg 
q.s. to 100 mL 

Injectable Formulation 

The following ingredients are mixed to form an injectable formulation. 

Ingredient 

Formula I, II or III 
sodium acetate buffer solution 
HCI (l N) or NaOH (1 M) 
water (distilled, sterile) 

Amount 

1.2 g 
0.4 M 2.0mL 
q.s. to suitable pH 
q.s.to 20 mL 

All of the above ingredients, except water, are combined and heated to 60° 

- 70° with stirring. A sufficient quantity of water at 60° C. is then added with 

vigorous stirring to emulsify the ingredients, and water then added q.s. to 100 g. 

Suppository Formulation 

[001165] A suppository of total weight 2.5 g is prepared by mixing the compound of 

10 disclosed herein (compounds of Fomula I, II or III) with Witepsol® H-15 

(triglycerides of saturated vegetable fatty acid; Riches-Nelson, Inc., New York), and 

has the following composition: 

15 [001166] 

Ingredient 

Formula I, II or III 
Witepsol®H-15 

Quantity per tablet, mg 

500 
Balance 

The foregoing disclosure has been described in some detail by way of 

illustration and example, for purposes of clarity and understanding. The invention has 

been described with reference to various specific and preferred embodiments and 

techniques. However, it should be understood that many variations and modifications 

can be made while remaining within the spirit and scope of the invention. It will be 

20 obvious to one of skill in the art that changes and modifications can be practiced 

within the scope of the appended claims. Therefore, it is to be understood that the 

above description is intended to be illustrative and not restrictive. The scope of the 
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invention should, therefore, be determined not with reference to the above description, 

but should instead be determined with reference to the following appended claims, 

along with the full scope of equivalents to which such claims are entitled. 
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We Claim: 

I. A compound according to Formula I: 

or a pharmaceutically acceptable salt thereof, wherein: 

R1 is selected from 
./V'JV" 

R6 

Rg R1 
Ra (C) 

D (R.), 
1~ 
(~17)0-2 (E) 

CH20H 

JV>./V' 

¢(R.) 
~~ p 

o=9 (D) 

NH2 

and 

R3 is selected from hydrogen, -CF3, -NH2, -OH, alkyl optionally substituted 

I 0 with 1, 2 or 3 R5, alkoxy, dialkylaminoalkyl, cycloalkyl optionally substituted with 

arylalkoxy, aryl optionally substituted with I, 2 or 3 groups selected from halogen, 

alkyl, alkoxy, dialkylaminoalkoxy and heterocycloalkyl optionally substituted with 

alkyl or aryl, alkenyl, alkynyl, heterocycloalkyl optionally substituted with a group 

selected from alkyl, -C(O)O-alkyl and arylalkyl, arylalkyl optionally substituted with 

15 alkylheterocycloalkyl at any ring position of the aryl group, and heteroaryl; 

R4 , R7, R8, R9 and Ri 1 are each independently selected from hydrogen, -OR16, 

-SR 16, -N(H)R 16, hydroxy, alkenyl, alkynyl, hydroxyalkynyl, halogen, hydroxyalkyl, 

dihydroxyalkyl, -O-C(O)-NH2, amino(imino)alkyl, -C(O)-NH2 , -N(H)C(O)alkyl, 
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alkylarninoalkyl, alkylarninoalkylarnino, aminoalkylarnino, arylalkylamino, 

heterocycloalkyl, dialkylarninoalkyl, alkyl optionally substituted with 1-8 halogen, 

dialkylamino, -N(H)alkylheterocycloalkyl, alkylsulfonylheterocycloalkylamino, 

cycloalkylalkylamino, cycloalkoxy, -NH2, -0-alkyl-heterocycloalkyl, 

5 dialkylaminoalkoxy, alkylsulfonylalkylamino and -N(H)heterocycloalkyl optionally 

substituted with 1, 2 or 3 groups selected from alkyl, alkoxy and halogen; 

Rs is selected from halogen, cycloalkyl, cycloalkylalkylarnino, heteroaryl 

optionally substituted with I, 2 or 3 groups selected from halogen, alkyl and alkoxy, 

alkylthio, heterocycloalkyl optionally substituted with 1, 2, or 3 groups selected from 

10 alkyl, halogen, phenyl and oxo, aryl optionally substituted with 1, 2 or 3 groups 

selected from halogen, alkyl, alkoxy, dialkylarninoalkoxy, and heterocycloalkyl 

optionally substituted with alkyl, alkoxy, dialkylamino, -OH, -C(O)-NH2, -C(O)-O­

CH3, -C(O)-N(H)(C1-C3)alkyl, heteroarylamino optionally substituted with halogen, 

and-OCF3; 

15 ~and R1o are each selected from hydrogen, alkyl optionally substituted with 

1-8 halogens, alkylthio, alkenyl, alkynyl, hydroxyalkynyl, halogen, hydroxyalkyl, 

dihydrox yalkyl, amino( imino )alkyl, -C( 0 )-NH2, -N (H)C( 0 )alkyl, alkylaminoalkyl, 

alkylarninoalkylamino, aminoalkylamino, arylalkylamino, heterocycloalkyl, 

dialkylaminoalkyl, alkylamino optionally substituted with 1-8 halogens, dialkylamino, 

20 alkoxyalkylamino, -N(H)alkylheterocycloalkyl, cycloalkylalkylamino, 

alkylsulfonylheterocycloalkylamino, cycloalkylalkylamino, cycloalkylamino 

optionally substituted with a group selected form -OH, alkyl, -CF3 and 

heterocycloalkyl, -N(H)cycloalkyl optionally substituted with -OH or -NH2, -NH2, 

-N(H)-heteroaryl, -N(H)-aryl optionally substituted with 1, 2 or 3 groups selected 

25 from alkoxy, heterocycloalkylalkoxy and dialkylaminoalkoxy, 

alkylsulfonylalkylamino and -N(H)heterocycloalkyl; 

R 16 is selected from hydrogen, alkyl optionally substituted with 1-8 haiogens, 

cycloalkyl optionally substituted with 1 or 2 groups selected from -OH, -NH2, alkyl, 

heterocycloalkyl, and -CF3, cycloalkylalkyl, heterocycloalkyl optionally substituted 

30 with -OH or -NH2, alkoxyalkyl, aryl optionally substituted with 1, 2 or 3 alkoxy, 

heterocycloalkylalkyl, heteroaryl, gem-dicycloalkylalkyl and dialkylaminoalkyl; 

R17, when present, is -CH2- or -CH(OH)-; 
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each of A1 or A2 is N or C(H), wherein A1 and Az can be the same or different, 

provided that A 1 can be substituted with~ only when A 1 is C(H), and provided that 

A 2 can be substituted with ~ only when A2 is C(H); 

Li is selected from -C(O)O-, -C(O)NH-, -C(O)NHS02-, -(CH2)0 C(O)NH-, 

5 -(CH2)0 NHC(O)-, -(CH2)mNH-, -(CH2)0 S02NH-, -(CH2)0 NHSOr, -(CH2)mC(O)-, 

-(CH2)mO-, and -(CH2)mNH-(CH2)n-; 

10 

L2 is -C(O)-NH-R3, -CN, -C(O)-N(CH3)-0CH3, or -C(O)-R3; 

n is 0 or I; 

m is 0, I or 2; and 

each p is independently 0, I, 2, 3 or 4. 

2. The compound according to claim 1, wherein R 1 is selected from 

.tVVV' JVV\/' 

R10 Re f l, 
y~(R4)p 

Rg R7 
A2 

Ra (C) o=y (D) 

NH2 
.JVV\I' 

f l, """"" 
R11 

~-, (R4)p 
A2 

and 

(yH~i-3 
0 

NH2 
OH (E) (Q) 

R3 is selected from hydrogen, -CF3, -NH2, -OH, alkyl optionally substituted 

with I, 2 or 3 R5, alkoxy, dialkylaminoalkyl, cycloalkyl optionally substituted with 

15 arylalkoxy, aryl optionally substituted with 1, 2 or 3 groups selected from halogen, 

alkyl, alkoxy, dialkylarninoalkoxy and heterocycloalkyl optionally substituted with 

alkyl or aryl, alkenyl, alkynyl, heterocycloalkyl optionally substituted with a group 

selected from alkyl, -C(O)O-alkyl and arylalkyl, arylalkyl optionally substituted with 

alkylheterocycloalkyl at any ring position of the aryl group, and heteroaryl; 

20 ~, R1, Rs , R9 and R11 are each independently selected from hydrogen, -OR16, 

SR - '11.T(U\D hydpO"" ollrony} a}kvnvl huriroxya}lr•mvl ollr"vy halog""' 
- 16, -1~ J.J..}J.'-l6, 1 A), t.U.l'l..\..lll ) J'J.lJJ.) UJU. f'\..JUJJ) U.Jl\.VJ\. ) "'°"'U) 

hydroxyalkyl, dihydroxyalkyl, -O-C(O)-NH2, amino(imino)alkyl, -C(O)-NH2, 
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-N(H)C(O)alkyl, alkylaminoalkyl, alkylaminoalkylamino, aminoalkylamino, 

arylalkylamino, heterocycloalkyl, dialkylaminoalkyl, alkyl optionally substituted with 

1-8 halogen, dialkylamino, -N(H)alkylheterocycloalkyl, 

alkylsulfonylheterocycloalkylamino, cycloalkylalkylamino, cycloalkoxy, -NH2, -0-

5 alkyl-heterocycloalkyl, dialkylaminoalkoxy, alkylsulfonylalkylamino and 

-N(H)heterocycloalkyl optionally substituted with 1, 2 or 3 groups selected from 

alkyl, alkoxy and halogen; 

Rs is selected from halogen, cycloalkyl, cycloalkylalkylamino, heteroaryl 

optionally substituted with 1, 2 or 3 groups selected from halogen, alkyl and alkoxy, 

10 alkylthio, heterocycloalkyl optionally substituted with 1, 2, or 3 groups selected from 

alkyl, halogen, phenyl and oxo, aryl optiona11y substituted with 1, 2 or 3 groups 

selected from halogen, alkyl, alkoxy, dialkylaminoalkoxy, and heterocycloalkyl 

(optionally substituted with alkyl), alkoxy, dialkylamino, -OH, -C(O)-NH2, -C(O)-O­

CH3, -C(O)-N(H)(C 1-C3)alkyl, heteroarylarnino optionally substituted with halogen, 

15 and -OCF3; 

R6 and R 10 are each selected from hydrogen, alkyl optionally substituted with 

1-8 halogens, alkylthio, alkenyl, alkynyl, hydroxyalkynyl, halogen, hydroxyalkyl, 

dihydroxyalkyl, amino(imino )alkyl, -C(O)-NH2, -N(H)C(O)alkyl, alkylaminoalkyl, 

alkylaminoalkylamino, aminoalkylamino, arylalkylamino, heterocycloalkyl, 

20 dialkylaminoalkyl, alkylamino optionally substituted with 1-8 halogens, dialkylamino, 

alkoxyalkylamino, -N(H)alkylheterocycloalkyl, cycloalkylalkylamino, 

alkylsulfonylheterocycloalkylamino, cycloalkylalkylamino, cycloalkylamino 

optionally substituted with a group selected form -OH, alkyl, -CF3 and 

heterocycloalkyl, -N(H)cycloalkyl optionally substituted with -OH or -NH2), -NH2, 

25 -N(H)-heteroaryl, -N(H)-aryl optionally substituted with 1, 2 or 3 groups selected 

from alkoxy, heterocycloalkylalkoxy and dialkylaminoalkoxy, 

alkylsulfonylalkylamino and -N(H)heterocycloalkyl; 

R16 is selected from hydrogen, alkyl optionally substituted with 1-8 halogens, 

cycloalkyl optionally substituted with 1 or 2 groups selected from -OH, -NH2, alkyl, 

30 heterocycloalkyl, and -CF3, cycloalkylalkyl, heterocycloalkyl optionally substituted 

with -OH or -NH2, alkoxyalkyl, aryl optionally substituted with 1, 2 or 3 alkoxy, 

heterocycloalkylalkoxy, heteroaryl, gem-dicycloalkylalkyl and dialkylaminoalkoxy; 
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each of A 1 or A2 is -N= or-CH=, wherein A 1 and A2 can be the same or 

different; 

L1 is selected from -NHC(O)-, -NHS02-, -NHC(O)O-, 

-C(O)O-, -C(O)NH-, -C(O)NHS02-, -C(O)-, -(CH2)nC(O)NH-, -(CH2)nNHC(O)-, 

5 -(CH2)mNH-, -(CH2)nS02NH-, -(CH2)nNHS02-, -(CH2)mC(O)-, -(CH2)mO-, and 

-(CH2)mNH-; 

10 

L2 is -C(O)-NH-R3 , -CN or -C(O)-R3; 

n is 0 or 1; 

m is 0, 1 or 2; and 

each p is independently 0, 1, 2, 3 or 4. 

3. The compound according to claim 1 selected from: 

IB 

or a pharmaceutically acceptable salt thereof, 

15 wherein L1, R 1 and R3 are as defined in claim 1, 

20 

or a pharmaceutically acceptable salt thereof, 

wherein R 1 and R3 are as defined in claim 1, 
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or a pharmaceutically acceptable salt thereof, 

wherein Ri, R3 and L1 are as defined in claim I, and 

or a pharmaceutically acceptable salt thereof, 

wherein R1 and R3 are as defined in claim 1. 

4. The compound according to claim 1, or a pharmaceutically acceptable salt 

10 thereof, wherein: 

R 1 is selected from 

and 
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R3 is selected from CF 3, cyclopropyl, cyclobutyl, cyclohexyl optionally 

substituted with hydroxyl, cyclopropylmethyl, N-propyl, 3-methylbutyl, ( 1 S)-2-

hydroxy- l-methylethyl, (2S)-2-hydroxypropyl, methoxyethyl, ethoxyethyl, 

methylphenyl, phenyl, dimethylphenyl, methoxyphenyl, dimethylaminoethyl, 

S dimethylaminopropyl, diethylaminoethyl, diethylaminopropyl, cyclopentyl, 

halophenyl, phenylmethyl, phenylethyl optionally substituted with hydroxyl at the 

ethyl position of phenyl ethyl, phenylpropyl, phenylpiperidinyl, 

diethylaminoethyloxyphenylmethyl, diethylaminoethyloxyphenylethyl, 

pyrrolidinylphenylmethyl, diethylaminoethyloxy-2-fluorophenylethyl, phenyl(C1-

l 0 C3)alkyl optionally substituted at the phenyl position of phenyl(C.-C3)alkyl with 1-3 

groups selected from methoxy, halo and methyl, methylphenyl(C 1-C4)alkyl wherein 

the (C 1-C4)alkyl portion of methylphenyl(C 1-C4)alkyl is optionally substituted with 

-C(O)NH2, -C(O)NHCH3 or -C(O)NHCH2CH3, thienylmethyl, furanylrnethyl, 

pyridinylethyl, pyridinylmethyl, methylpyrazinylmethyl, methyl, ethyl, methylpropyl, 

1 S 2-methylpropyl, 2,3-dihydroxypropyl, (1 S)-1-methylpropyl, (1 S)-1,2-dimethylpropyl, 

(I R)-1,2-dirnethylpropyl, methyloxypropyl, ethyloxypropyl, (1 S)-1-methyl-2-

(methyloxy)ethyl, 1,3-benzodioxolyl, 1,3-benzodioxolylmethyl, N-prop-2-yn-1-yl, N­

(3-(4-methylpiperazin-l-yl)propyl, N-(2-(ethylthio )ethyl], (1 S,2S)-2-

[(phenylmethyl)oxy]cyclopentyl, 6-chloropyridinylmethyl, 2-chloro-6-

20 fluorophenylmethyl, methylthioethyl, N-butyl, 1-methylethyloxyethyl, 1-

methylethyloxypropyl, 4,4-bismethyloxybutyl, methylpyrazinylmethyl, 

propyloxypropyl, trifluoromethyloxyphenylmethyl, methyloxyphenylethyl, (2,2-

dimethyl- l ,3-dioxolan-4-yl)methyl, phenylmethylpyrrolidinyl, oxopyrrolidinylpropyl, 

pyrrolidinylethyl, methylpyrrolidinylethyl, ethylpyrrolidinylmethyl, N-( 1 R,2R,4S)-

25 bicyclo[2.2.1 ]hept-2-yl, 3,3-dimethylbutyl, ethyloxyphenylmethyl, 

phenylmethylpiperidinyl, ethoxycarbonylpiperidinyl, trifluoromethylphenylmethyl, 

imidazolylpropyl, (3R)-pyrrolidin-3-yl, morpholinylethyl, morpholinylpropyl, 

piperidinylethyl, pyrrolidinyl, piperidinyl, pyrrolidinylmethyl, 1-

methylethylpyrrolidinyl, ethylpyrrolidinyl, methylpyrrolidinyl, 

30 methylethylpiperidinyl, methylpiperidinyl, ethylpiperidinyl, ethylazetidinyl, 

azetidinyl, methylazetidinyl, 1-methylethylazetidinyl, 

methylpiperazinylphenylmethyl, piperazinylphenylmethyl, methylpiperazinylphenyl, 

methylpiperidinylphenyl, piperidinylphenyl(C1-C3)alkyl optionally substituted with 1-
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4 halo, methylpiperazinylphenyl(halo )methyl, methylpiperidinylphenylmethyl, 

methylpiperazinylphenylethyl, 2-methylpropylpiperazinylphenylmethyl, 

morpholinylphenylmethyl, piperazinylpyridinylethyl, -CH(CH3)C(O)-NH2, 

dimethylaminoethyloxyphenyl, isopropyl, (C 1-C5)alkyl optionally substituted with 1-7 

5 halo,-OH, -NH2, cylcohexyl(C1-Cs)alkyl optionally substituted with 1-2 hydroxyl 

groups, phenylaminoethyl optionally substituted with halo, morpholinylethyl, 

phenylpiperazinylethyl, and methylpiperazinylethyl; 

each R_.i, when present, is independently selected from halo, 1-

ethylpropylamino, methyl, ethyl, cyclohexylamino optionally substituted with 

l 0 hydroxyl, cyclobutylamino, 1-methylpropyloxy, methoxyethoxy, -CF 3, piperidinyl or 

amino, mopholinylamino, dimethylarninobutyl, methylethylaminopropyl, 

methyl ethylaminopropylarnino, cyclopentylamino, piperidinylamino, 

methylethylarnino, ethylarnino, 2-methylpropylamino, tetrahydraopyranylamino, 

ethylpiperidinylamino, 2,2-dimethylpropylamino, pyrrolidinylamino, 1-

15 methylpropylamino, 2-methylpropylamino, amino, 1, 1 dimethylethylamino, 

tetrahydropyranylmethylamino, piperidinylamino optionally substituted with 

methylsulfonyl, phenylamino optionally substituted with 1-3 groups selected from 

methoxy and dimethylaminoethyloxy, methylsulfonylethylamino, 

methoxyethylamino, morpholinylethyloxy, -N(H)C(O)CH3, cyclobutylamino, 

20 methoxy, cyclobutyloxy, cyclobutylamino, pyridinylamino, ethylamino, 1-

methylcyclopropylethylamino, methylethyloxyethylamino, butylamino, piperidinyl, 

pentylamino, azetinyl, 1,2-dimethylpropylamino, 1-methylethylpropylamino, 

propylamino, 1-cyclopropylpropylamino, 1-propylbutylamino, 1-

cyclopropylethylamino, dicyclopropylmethylamino, 1,2,2-trimethylpropylamino, 

25 tetrahydrofuranylamino, (C1-C5)alkylamino substituted with 1-7 halo, 

morpholinylethyloxy and cyclopropylmethylamino; 

Rt> is selected from hydrogen, (C1-C4)alkyl optionally substituted with 

hydroxy, (C1-C3)alkylarnino or dimethylamino, (C 1-C4)alkynyl optionally substituted 

with hydroxyl, and halo; 

30 R7 is selected from hydrogen, -OH, -O(C1-C3)alkyl, -S(C1-C3)alkyl, -N(H)(C 1-

C3)alkyl, (Cs-C6)cycloalkylamino optionally substituted with hydroxyl, (C 1-

C3)alkylamino or dimethylamino, -C(O)NH2, and -O-C(O)NH2; 
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5. 

Rs is selected from hydrogen, -O(C1-C3)alkyl, -O-C(O)NH2, and -C(=NH}-

Li is -N(H)C(O)-; 

Li is -C(O)-NH-R3 or -C(O)-R3; and 

each p is independently 0, I, 2 or 3. 

The compound according to claim 1, or a pharmaceutically acceptable salt 

thereof, wherein: 

R1 is selected from 

and 

10 R3 is selected from hydrogen, -CF3, -NH2, -OH, alkyl optionally substituted 

with 1, 2 or 3 R5, alkoxy, diethylaminoethoxy, ethylmethylaminoethoxy, 

dimethylaminoethoxy, cylcopentyl optionally substituted with arylalkoxy, cyclobutyl 

optionally substituted with arylalkoxy, cyclopropyl optionally substituted with 

arylalkoxy, aryl optionally substituted with 1, 2 or 3 groups selected from halogen, 

15 alkyl, alkoxy, dialkylaminoalkoxy, piperazinyl optionally substituted with alkyl or 

phenyl, morpholinyl optionally substituted with alkyl or phenyl, azetidinyl and 

piperidinyl optionally substituted with alkyl or phenyl, alkenyl, alkynyl, 

heterocycloalkyl selected from piperidinyl, pyrrolidinyl, morpholinyl and piperizinyl, 

wherein the heterocycloalkyl is optionally substituted with a group selected from 

20 alkyl, -C(O)O-alkyl and arylalkyl, arylalkyl optionally substituted with 

aikyiheterocycioalkyi at any ring position of the aryl group, and heteroaryl; 

each R.i, when present, is independently selected from methyl, 1-

methylethylamino, ethylamino, 1-ethylpropylamino, 2-methylpropylamino, (2,2-
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dimethylpropyl)amino, (2-aminoethyl)amino, (2,2,3,3,3-pentafluoropropyl)amino, 1-

methylpropylamino, (1 S}-1-methylpropylarnino, (2,2,2-trifluoroethyl)amino, 1-

propylbutylamino, propylamino, 1,2-dimethylpropylamino, (3,3,3-

trifluoropropyl)amino, (2,2,3,3,4,4,4-heptafluorobutyl)amino, butylamino, 1,2,2-

5 trimethylpropylamino, 1-( (methyloxy)methyl]propylamino, 1-

methylethyloxyethylamino, 1-methylpropylamino, pentylamino, (2,2,3,3 ,3-

pentafluoropropyl)amino, butylamino, 2-[ ( 1-methylethyl)oxy]ethylamino, ( 1 S)-1-

methylpropylamino, ( 1 R)-1-methylpropylarnino, ( 1 S )-1,2-dimethylpropylamino, 1-

cyclopropylethylamino, (1 R)-1,2-dimethylpropylamino, l-ethyl-2-

10 methylpropylamino, and 3-[ (1-methylethyl)amino ]propylamino; 

~is selected from hydrogen, (C1-C4)alkyl optionally substituted with 

hydroxy, (C1-C3)alkylamino or dimethylamino, (C1-C4)alkynyl optionally substituted 

with hydroxyl, and halo; 

R7 is selected from hydrogen, -OH, -O(C1-C3)alkyl, -S(C1-C3)alkyl, -N(H)(Ci-

15 C3)alkyl, (C5-C6)cycloalkylarnino optionally substituted with hydroxyl, (C1-

C3)alkylamino or dimethylamino, -C(O)NH2, and -O-C(O)NH2; 

R8 is selected from hydrogen, -O(C 1-C3)alkyl, -O-C(O)NH2, and -C(=NH)-

L1 is -N(H)C(O)-; 

20 L1 is -C(O}-NH-R3 or -C(O)-R3; and 

each p is independently 0, 1, 2 or 3. 

6. The compound according to claim 1 having Formula I: 

L,... 
R1 I 

25 or a pharmaceutically acceptable salt thereof, wherein: 

R1 is selected from: 
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.rvvv" 
.rvvv" 

Cckyl ~ 

# 0-Alkyl R4a 

o=y 
(G) (H) 

N~ 

.rvvv" 

and 

wherein R.ia is selected from hydrogen, -OR16, -SR16, -N(H)R 16, hydroxy, 

alkenyl, alkynyl, hydroxyalkynyl, alkoxy, halogen, hydroxyalkyl, dihydroxyalkyl, -O­

C(O)-NH2, amino(imino )alkyl, -C(O)-NH2, -N(H)C(O)alkyl, alkylaminoalkyl, 

5 alkylaminoalkylamino, aminoalkylamino, arylalkylamino, heterocycloalkyl, 

dialkylaminoalkyl, alkyl optionally substituted with 1-8 halogens, dialkylamino, 

-N (H)alkylheterocycloalkyl, alkylsul fonylheterocycloalkylamino, 

cycloalkylalkylamino, cycloalkoxy, -NH2, -0-alkyl-heterocycloalkyl, 

dialkylaminoalkoxy, alkylsulfonylalkylamino and -N(H)heterocycloalkyl optionally 

I 0 substituted with 1, 2 or 3 groups selected from alkyl, alkoxy and halogen; 

ltib is selected from H, halogen and methyl optionally substituted with 1-3 

halogens; 

R16 is selected from hydrogen, alkyl optionally substituted with 1-8 halogens, 

cycloalkyl optionally substituted with 1 or 2 groups selected from -OH, -NH2, alkyl, 

15 heterocycloalkyl, and -CF3, cycloalkylalkyl, heterocycloalkyl optionally substituted 

with -OH or -NH2, alkoxyalkyl, aryl optionally substituted with l, 2 or 3 alkoxy, 

heterocycloalkylalkyl, heteroaryl, gem-dicycloalkylalkyl and dialkylaminoalkyl; 

R17, when present, is -CH2- or -CH(OH)-; 

L1 is selected from -NHC(O)-, -NHS02-, -NHC(O)O-, -C(O)O-, -C(O)NH-, 

20 -C(O)NHS02-, -C(O)-, -(CH2)C(O)NH-, -(CH2)NHC(O)-, -(CH2)NH-, 

-(CH2)nS02NH-, -(CH2)NHS02-, -(CH2)C(O)-, -(CH2)0-, and -NH-(CH2)-; and 

L2 is -C(O)-NH-cyclopropyl or -NH-C(O)-CH3. 
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7. The compound according to claim 1 having Formula I: 

or a pharmaceutically acceptable salt thereof, wherein: 

R1 is selected from: 

Cckyl 
: 0-Alkyl 

(G) 

and 

(H) 

wherein ~a is selected from hydrogen, -OR16, -SR16, -N(H)R16, hydroxy, 

I 0 alkenyl, alkynyl, hydroxyalkynyl, alkoxy, halogen, hydroxyalkyl, dihydroxyalkyl, -O­

C(O)-NH2, amino(imino)alkyl, -C(O)-NH2, -N(H)C(O)alkyl, alkylaminoalkyl, 

alkylaminoalkylamino, aminoalkylamino, arylalkylamino, heterocycloalkyl, 

dialkylaminoalkyl, alkyl optionally substituted with 1-8 halogens, dialkylamino, 

-N(H)alkylheterocycloalkyl, alkylsulfonylheterocycloalkylamino, 

15 cycloalkylalkylamino, cycloalkoxy, -NH2, -0-alkyl-heterocycloalkyl, 

dialkylaminoalkoxy, alkylsulfonylalkylamino and -N(H)heterocycloalkyl optionally 

substituted with I, 2 or 3 groups selected from alkyl, alkoxy and halogen; 

~bis selected from H, halogen and methyl optionally substituted with 1-3 

halogens; 

20 R 16 is selected from hydrogen, alkyl optionally substituted with 1-8 halogens, 

cycloalkyl optionally substituted with I or 2 groups selected from -OH, -NH2, alkyl, 

heterocycloalkyl, and -CF3, cycloalkylalkyl, heterocycloalkyl optionally substituted 
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with -OH or -NH2, alkoxyalkyl, aryl optionally substituted with 1, 2 or 3 alkoxy, 

heterocycloalkylalkyl, heteroaryl, gem-dicycloalkylalkyl and dialkylaminoalkyl; 

L1 is selected from -NHC(O)-, -NHS02-, -NHC(O)O-, -C(O)O-, -C(O)NH-, 

-C(O)NHS02-, -C(O}-, -(CH2)C(O)NH-, -(CH2)NHC(O)-, -(CH2)NH-, 

5 -(CH2)nS02NH-, -(CH2)NHS02-, -(CH2)C(O)-, -(CH2)0-, and -NH-(CH2}-; and 

L2 is -C(O)-NH-cyclopropyl or -NH-C(O)-CH3. 

8. The compound according to claim 1, or a phannaceutically acceptable salt 

thereof, wherein Lz is -C(O)-NH-cyclopropyl, -C(O)-NH-CH3, -C(O)-cyclopropyl, or 

10 -C(O)-CH3. 

15 

9. The compound according to claim 1, or a pharmaceutically acceptable salt 

thereof, wherein R 1 is selected from one of the following of Group Z: 

ecl~I 
: 0-Alkyl 

(G) 

and 

Group Z 

,~ 

#' 
R4a 

(~17 )0.2 
CH20H 

(I) 

wherein ~a is selected from hydrogen, -OR16, -SR16, -N(H)R16, hydroxy, 

alkenyl, alkynyl, hydroxyalkynyl, alkoxy, halogen, hydroxyalkyl, dihydroxyalkyl, -O­

C(O)-NH2, amino(imino)alkyl, -C(O)-NH2, -N(H)C(O)alkyl, alkylaminoalkyl, 

alkylarninoalkylamino, aminoalkylamino, arylalkylamino, heterocycloalkyl, 

20 dialkylaminoalkyl, alkyl optionally substituted with 1-8 halogens, dialkylamino, 

-N(H)alkylheterocycloalkyl, alkylsulfonylheterocycloalkylamino, 

cycloalkylalkylamino, cycloalkoxy, -NH2, -0-alkyl-heterocycloalkyl, 
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10 

dialkylaminoalkoxy, alkylsulfonylalkylamino and -N(H)heterocycloalkyl optionally 

substituted with 1, 2 or 3 groups selected from alkyl, alkoxy and halogen; 

ltib is selected from H, halogen and methyl optionally substituted with 1-3 

halogens; 

R 16 is selected from hydrogen, alkyl optionally substituted with 1-8 halogens, 

cycloalkyl optionally substituted with 1 or 2 groups selected from -OH, -NH2, alkyl, 

heterocycloalkyl, and -CF3, cyc!oalkylalkyl, heterocycloalkyl optionally substituted 

with -OH or -NH2, alkoxyalkyl, aryl optionally substituted with 1, 2 or 3 alkoxy, 

heterocycloalkylalkyl, heteroaryl, gem-dicycloalkylalkyl and dialkylarninoalkyl; and 

R17, when present, is -CHr or -CH(OH)-. 

10. The compound according to claim 1, or a pharmaceutically acceptable salt 

thereof, wherein R1 is 

JVVV' 

H3 H3 

R4a 

(yH2)1_3 

OH CL) 

R4a 

o=y or 

NH2 (K) 

15 wherein ltia is selected from -N(H)R16, -OR16, and -SR16; and 

R 16 is selected from hydrogen, alkyl optionally substituted with 1-8 halogens, 

cycloalkyl optionally substituted with 1 or 2 groups selected from -OH, -NH2, -CH3 

and -CF3, cycloalkylalkyl, heterocycloalkyl optionally substituted with -OH or -NH2, 

alkoxyalkyl, aryl optionally substituted with 1, 2 or 3 alkoxy, heteroaryl, gern-

20 dicycloalkylalkyl and dialkylaminoalkyl. 

11. The compound according to claim 1, or a pharmaceutically acceptable salt 

thereof, wherein R 1 is 
JVVV' 

H3C 

R4a 
o=c 

I (K) 
NH2 

wherein ~a is selected from -N(H)R16, -OR16, and -SR16; and 
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R 16 is selected from hydrogen, alkyl optionally substituted with 1-8 halogens, 

cycloalkyl optionally substituted with 1 or 2 groups selected from -OH, -NH2, -CH3 

and -CF3, cycloalkylalkyl, heterocycloalkyl optionally substituted with -OH or -NH2, 

alkoxyalkyl, aryl optionally substituted with I, 2 or 3 alkoxy, heteroaryl, gem-

5 dicycloalkylalkyl and dialkylaminoalkyl. 

12. The compound according to claim 1, or a pharmaceutically acceptable salt 

thereof, wherein R1 is 

13. The compound according to claim 1, or a pharmaceutically acceptable salt 

10 thereof, wherein R1 is 

~a or 

(H) 

wherein ~a is alkylamino optionally substituted with 1-8 halogens; 

~bis selected from H, halogen and methyl optionaiiy substituted with 1-3 

halogens; 

15 R 17, when present, is -CH2- or -CH(OH)-; and 

L1 is -N(H)C(O)-. 

14. The compound according to claim 13, or a pharmaceutically acceptable salt 

thereof, wherein ~a is 1-methylethylamino, ethylamino, 1-ethylpropylarnino, 2-

methylpropylamino, (2,2-dirnethylpropyl)amino, (2-arninoethyl)amino, (2,2,3,3,3-

20 pentafluoropropyl)amino, 1-methylpropylamino, (1 S)-1-methylpropylamino, (2,2,2-

trifluoroethyl)amino, 1-propylbutylarnino, propylamino, I ,2-dimethylpropylarnino, 

(3 ,3 ,3-trifluoropropyl)amino, (2,2,3 ,3 ,4,4,4-heptafluorobutyl)amino, butylamino, 

1,2,2-trimethylpropylamino, 1-[ (methyloxy)methyl]propylamino, 1-

methylethyloxyethylamino, 1-methylpropylamino, pentylarnino, (2,2,3,3,3-

25 pentafluoropropyl)amino, butylamino, 2-[( 1-methylethyl)oxy ]ethylamino, ( 1 S)-1-

methylpropylamino, ( 1 R)-1-methylpropylamino, ( 1 S)-1,2-dimethylpropylamino, 1-
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cyclopropylethylamino, ( 1 R)-1,2-dimethylpropylamino, I -ethyl-2-

methylpropylamino, or 3-[( 1-methylethyl)arnino )propylamino. 

15. The compound according to claim 1, or a pharmaceutically acceptable salt 

thereof, wherein R 1 is 

~a or 

(H) (I) 

wherein ~a is heterocycloalkylarnino optionally substituted with alkyl; 

~bis selected from H, halogen and methyl optionally substituted with 1-3 

halogens; 

16. 

R17, when present, is -CH2- or -CH(OH)-; and 

Li is -N(H)C(O)-. 

The compound according to claim 15, or a pharmaceutically acceptable salt 

thereof, wherein ~a is tetrahydrofuran-3-ylamino, piperidin-4-ylamino, tetrahydro-

2H-pyran-4-ylarnino, (1-ethylpiperidin-4-yl)amino, (tetrahydrofuran-2-

ylmethyl)amino, pyrrolidin-3-ylamino, (piperidin-3-ylmethyl)amino, (pyrrolidin-3-

15 ylmethyl)arnino, (3S)-tetrahydrofuran-3-ylamino, (3R)-tetrahydrofuran-3-ylamino, 

azetidin-1-yl, piperidin-1-ylamino, or (3 S)-tetrahydrofuran-3-ylamino. 

17. The compound according to Claim 1, wherein the compound of Formula I is 

selected from one of the following compounds: 

NAME 

N-cyclopropyl-6-[3-endo-( {[2-methyl-3-{methyloxy)phenyl]carbonyl)amino )-8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-3-carboxamide; 

6-[3-endo-( {[2-methyl-3-(methyloxy)phenyljcarbonyl}amino )-8-azabicyclo[3 .2.1 joct-8-yl]-N-[2-(methyloxy)ethyl]pyridine-3-
carboxamide; 

N-[2-( dimethylamino )ethyf]-6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl}amino )-8-azabicyclo[3.2.1 joct-8-yl)pyridine-3-
carboxamide; 

6-[3-endo-({[2-methyl-3-(methyloxy)phenyl}carbonyl}amino)-8-azabicyclo[3.2.1)oct-8-yl}-N-{2-morpholin-4-ylethyl)pyridine-3-
carboxamide; 
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NAME 

6-[3-endo-{ {[2-methyl-3-(methyloxy)phenyl)carbonyl}amino }-8-azabicyclo[3 .2.1 )oct-8-y!J-N-(pyridin-3-ylmelhyl)pyridine-3-
carboxamide; 

N-cyclopentyl-6-[3-endo-{ {[2-methyl-3-(methyloxy )phenylJcarbonyl}amino )-8-azabicyclo[3.2.1 Joct-8-yljpyridine-3-carboxamide 

N-((2 -chlorophenyl )methyl]-6-(3-endo-( {[2-methyl-3-(methyloxy )phenyl]carbonyl}amino )-8-azabicyclo[3.2.1 )oct-8-yl]pyridine-3-
carboxamide; 

N-(( 4-chlorophenyl)methyl]-6-[3-endo-( {[2-melhyl-3-(methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3 .2.1 Joct-8-yl]pyridine-3-
carboxamide; 

N-{2-[3 ,4-bis{methyloxy)phenyl]ethyl}-6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl}amino }-8-azabicyclo[3.2.1 joct-8-
yl]pyridine-3-carboxamide; 

N-(furan-2-ylmethyl}-6-(3-endo-( {(2-methyl-3-( methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3.2.1 Joct-8-ylJpyridine-3-
carboxamide; 

6-[3-endo-( {[2-melhyl-3-(methyloxy)phenyljcarbonyl}amino )-8-azabicyclo[3 .2.1 Joct-8-yl]-N-(2-methylpropyl)pyridine-3-carboxamide; 

6-(3-endo-( {[2-m ethyl-3-( m ethyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3.2.1 ]oct-8-yi]-N-{[4-(methyloxy )phenyl]methyl}pyridine-3-
carboxamide; 

6-[3-endo-( {[2-methyl-3-( methyloxy)phenyl)carbonyl}amino }-8-azabicyclo[3.2.1 ]oct-8-y1J-N-[3-( melhyloxy)propyl]pyridine-3-
carboxamide; 

6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3.2.1]oct-8-yl]-N-[(4-methylphenyl)methyijpyridine-3-
carboxamide; 

N-( 1, 3-benzodioxol-5-ylm ethyl )-6-[3-endo-( {(2-m ethyl-3-( methyloxy)phenyl)carbonyl}amino )-8-azabicyclo[3 .2. 1 ]oct-8-yl]pyridine-3-
carboxamide; 

6-[3-endo-( {[2-methyl-3-{ methyloxy)phenyl)carbonyf}amino }-8-azabicyclo[3.2.1 )oct-8-yl]-N-prop-2-yn-1-ylpyridine-3-carboxamide; 

N-{[3, 4-bis(methyloxy)phenyijmethyf}-6-[3-endo-( {[2-methyl-3-(m ethyloxy)phenyl]carbonyl}amino }-8-azabicyclo(3.2 .1 ]oct-8-
yl)pyridine-3-carboxamide; 

6-[3-endo-( {[2-methyl-3-( methyloxy )phenyl) carbonyl}am ino )-8-azabicyclof 3. 2. 1 ]oct-8-yl)-N-[3-( 4-m ethylpiperazi n-1-yl )pro pyl)pyridine-
3-carboxamide; 

N-[2-( ethylthio )ethyl]-6-[3-endo-( {[2-methyl-3-( methyloxy )phenyl]carbonyl}amino )-8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-3-
carboxamide; 

6-(3-endo-( {[2-methyl-3-(methytoxy)phenyljcarbonyl}am ino )-8-azabicyclo[3.2.1)oct-8-yl]-N-{(1 S ,2S )-2-
[(phenylmethy!)oxyJcyclopentyl}pyridine-3-carboxamide; 

N-[(6-chloropyridin-3-y!)methyl]-6-[3-endo-{{(2-methyl-3-{methyloxy)phenylJcarbonyl}amino}-8-azabicyclo[3.2.1Joct-8-yl]pyridine-3-
carboxamide; 

N-((2-chloro-6-fluorophenyl)methyl]-6-[3-endo-{{[2-methyl-3-(methyloxy)phenyl]carbony!}amino}-8-azabicyclo[3.2.1)oct-8-yl]pyridine-
3-carboxamide; 
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NAME 

6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino }-8-azabicyclo[3.2.1 ]oct-8-yl]-N-[2-(methylthio )ethyl}pyridine-3-
carboxamide;; 

N-buty1-6-[3-endo-({[2-methyl-3-(methyloxy)phenyl}carbony1}amino}-8-azabicyclo[3.2.1]oct-8-yl]pyridine-3-carboxamide; 

6-[3-endo-( {[2-m ethyl-3-{ methyloxy )phenyl] ca rbonyl}a mi no }-8-azabicyclo[3 .2. 1]oct-8-yl)-N-(3-morpholin-4-ylpropyl )pyridine-3-
carboxamide; 

6-[3-endo-( {[2-methyl-3-( methyloxy )phenyijcarbonyl}amino }-8-azabicyclo[3 .2. 1 ]oct-8-yl]-N-{2-pyridin-4-ylethyl)pyridi ne-3-
carboxamide; 

N-{2-[( 1-methylethyl}oxy]ethyl}-6-[3-endo-( {[2-methyl-3-( methyloxy}phenyl]carbonyl)amino }-8-azabicyclo[3.2 .1]oct-8-yl]pyridine-3-
carboxamide; 

6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino }-8-azabicyclo[3 .2.1 ]oct-8-yl]-N-(2-pyridin-3-ylethyl}pyridine-3-
carboxamide; 

N-!4 ,4-bis(methyloxy )butyl]-6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino }-8-azabicyclo[3.2 .1 ]oct-8-yl]pyridine-3-
carboxamide; 

6-[3-endo-({[2-methyl-3-(methyloxy)phenyl]carbonyl)amino}-8-azabicyclo[3.2.1]oct-8-yl)-N-((5-methylpyrazin-2-yl)methyl]pyridine-3-
carboxamide; 

6-(3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}am ino }-8-azabicyclo[3.2.1 ]oct-8-yl]-N-[3-endo-(pro pyloxy)propyl]pyridine-3-
carboxamide; 

6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino }-8-azabicyclo(3.2.1]oct-8-yl]-N-{[3,4,5-
tris(methyloxy)phenyl]methyl}pyridine-3-carboxamide; 

N-{[3,5-bis( methyloxy)phenyl]methyl}-6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino }-8-az:abicyclo[3.2.1 ]oct-8-
yl]pyridine-3-carboxamide; 

6-[3-endo-( {[2-m ethyl-3-( methyloxy )phenyl}carbonyl}am ino }-8-az:abicyclo[3 .2. 1 ]oct-8-yl]-N-( { 4-
[(trifluoromethyl)oxy]phenyl}methyl}pyridine-3-carboxamide; 

N-( cyclopropylmethyl}-6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl)amino }-8-azabicyclo[3.2 .1 ]oct-8-yl]pyridine-3-
carboxamide; 

N-{[2, 4-bis( methyloxy)phenyl)methyl}-6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl}amino }-8-az:abicyclo[3.2. 1 ]oct-8-
yl]pyridine-3-carboxamide; 

N-[( 4-bromophenyl)methylJ-6-[3-endo-( {(2-methyl-3-(methyloxy)phenyl]carbonyl)amino }-8-azabicyclo!3 .2.1 ]cct-8-yl]pyridine-3-
carboxamide; 

N-((2 ,2-dimethyl-1,3-dicxclan-4-yl)methyl]-6-(3-endo-( {[2-methyl-3-( methylcxy)phenyl]carbonyl)amino }-8-az:abicyclc[3.2.1 ]oct-8-
yl]pyridine-3-carboxamide; 

6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino }-8-az:abicyclc[3.2. 1 ]oct-8-yl]-N-[(3S }-1-(phenytmethyl)pyrrolidin-3-
yl]pyridine-3-carboxamide; 

6-[3-endo-( {[2-m ethyl-3-( m ethyloxy )phenyl]carbonyl}amino }-8-az:abicyclo[3 .2. 1 ]oct-8-yl]-N-( ( 3R }-1-(phenylm ethyl )pyrrolidin-3-
yl]pyridine-3-carbcxamide; 
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NAME 

N-[3-( diethytam ino )propyl]-6-[3-endo-( {[2-methyl-3-( m ethyloxy )phenyljcarbonyl}amino )-8-aza bi cyclo[3. 2. 1 ]oct-8-yl) pyridin e-3-
carboxamide; 

N-{3-(( 1-methylethyl)oxy]propyl}-6-[3-endo-( {[2 -methyl-3-(methyloxy)phenyf]carbonyl}amino )-8-azabicyclo[3.2. 1 ]oct-8-yljpyridine-3-
carboxamide; 

6-[3-endo-( {[2-methyi-3-(methyloxy)phenyljcarbonyl}amino )-8-azabicyclo[3 .2.1 )oct-8-yl]-N-propylpyridine-3-carboxamide 

N-[2-( diethylam ino )ethyf]-6-[3-endo-( {[2-methyl-3-( methyfoxy )phenyl]carbonyl}amino )-8-aza bicyclo[3 .2. 1 ]oct-8-yf]pyridine-3-
carboxamide 

N-(3-methylbutyl)-6-[3-endo-( {[2-methyf-3-( methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3 .2.1 ]oct-8-yf]pyridine-3-carboxamide: 

6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}am ino }-8-azabicyclo[3.2.1]oct-8-yl]-N-[(3-methylphenyl)methyl]pyridine-3-
carboxam ide: 

N-[(3-fluoropheny!)methyl]-6-(3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyt}am ino )-8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-3-
carboxamide; 

6-[3-endo-( {[2 -methyl-3-( m ethyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3. 2. 1 )oct-8-yl]-N-[(2-m ethyl phenyl )methyl}pyridine-3-
carboxamide; 

N-((3-chlorophenyl)m ethyl]-6-(3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-3-
carboxamide; 

6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino }-8-azabicyclo[3 .2.1 ]oct-8-yl]-N-(tetrahydrofuran-2-ylmethyl )pyridine-3-
carboxamide; 

6-[3-endo-( {(2-m ethyl-3-( m ethyloxy )phenyl]carbonyl}am ino )-8-azabicyclo[3 .2. 1 ]oct-8-yl]-N-[3-(2-oxopyrrolidi n-1-yl)pro pyl] pyridine-3-
carboxamide; 

6-(3-endo-{ {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3.2.1]ocl-8-yl]-N-[2-{1-methylpyrrolidin-2-yl)ethyl]pyridine-
3-carboxamide; 

6-[3-endo-( {[2-methyl-3-( methyloxy)phenyl]carbonyl}amino }-8-azabicyclo[3.2.1 ]oct-8-yl]-N-(2-piperidin-1-ylethyl)pyridine-3-
carboxamide; 

6-[3-endo-( {[2-methyl-3-( methyloxy )phenyl)carbonyl}am ino }-8-azabicyclo[3 .2. 1 ]ocl-8-yl)-N-{[2-( m ethyloxy )phenyf)methyl}pyridine-3-
carboxamide; 

6-[3-endo-( {[2-m ethyl-3-( methyloxy)phenyl]ca rbonyl}am ino )-8-azabicyclo[3. 2. 1]ocl-8-yl]-N-{{3-( m ethyloxy )phenyf]m ethyl}pyridine-3-
carboxamide; 

N-[(2-fluorophenyl)methyl]-6-{3-endo-( {[2 -methyf-3-( methyloxy)phenyl]carbonyl)amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-
carboxamide; 

N-[( 4-fluorophenyl )methyl]-6-[3-endo-( {[2-methyl-3-( methyloxy)phenyl]carbonyl)amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-
carboxamide; 

N-[{ 1 R.2R,4S)-bicyclo{2.2.1 )hept-2-yl]-6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3.2.1 ]oct-8-
yf)pyridine-3-carboxamide; 
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NAME 

N-( 3, 3-dim ethyfbutyl )-6-[3-endo-{ {[2-m ethyl-3-( m ethyfoxy )phenyl]carbonyf}am ino )-8-azabicyclo[3. 2. 1 ]oct-8-yf}pyrid ine-3-
carboxamide; 

N-{[2.3-bis{ methyloxy)phenyljmethyl}-6-[3-endo-( {[2-methyl-3-(methyloxy)phenyljcarbonyl}amino )-8-azabicyclo[3 .2 .1 ]oct-8-
yl]pyridine-3-carboxamide; 

N-{[2-( ethylo xy )p henyl]m ethyl}-6-(3-endo-( {[2-methyl-3-( m ethyloxy )phenyl]carbonyl}am ino )-8-azabi cyclo[ 3. 2. 1 ]oct-8-yl) pyridi n e-3-
carboxamide; 

6-(3-endo-{ {[2-methyl-3-(methyloxy)phenyl)carbonyl}amino )-8-azabicyclo[3 .2.1)oct-8-yl)-N-(1-{phenylmethyl )piperidin-4-yl]pyridine-3-
carboxamide; 

ethyl 4-[{{6-[3-endo-({(2-methyl-3-(methyloxy)phenyl]carbonyl}amino)-8-azabicyclo[3.2.1]oct-8-yl]pyridin-3-
yl}carbonyl)amino]piperidine-1-carboxylate; 

6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyf}am ino )-8-azabicyclo[3 .2.1 ]oct-8-yl]-N-(2-thienylm ethyl)pyridine-3-carboxamide; 

N-cyclobutyl-6-[3-endo-{ {[2-methyl-3-( methyloxy)phenyl]carbonyl}am ino )-8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-3-carboxamide; 

N-[3-( ethyloxy )propyl)-6-(3-endo-{ {[2-methyl-3-( methyloxy )phenyl] carbonyl}am ino )-8-azabicyclo [3. 2. 1 ]oct-8-yl)pyridine-3-
carboxamide; 

N-[3-( dimethylamino )propyl)-6-[3-endo-( {[2-m ethyl-3-( methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]pyridine-3-
carboxamide; 

6-[3-endo-( {[2-methyl-3-( methyloxy)phenyl)carbonyl)amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]-N-{(4-
(trifluoromethyl)phenyl]methyl}pyridine-3-carboxamide; 

N-{(2,4-difluorophenyl)methylj-6-[3-endo-( {[2-methyl-3-( methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3.2 .1 ]oct-8-yl]pyridine-3-
carboxamide; 

. 
N-((2 ,5-difluorophenyl)methyt]-6-(3-endo-{ {[2-methyl-3-(methyloxy)phenyl]carbonyl}am ino )-8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-3-

carboxamide; 

N-((2,6-difluorophenyl)methyl]-6-[3-endo-( {[2-methyl-3-( m ethyloxy )phenyl)carbonyl}am ino )-8-azabicyclo[3.2 .1 ]oct-8-yl]pyridine-3-
carboxamide; 

N-[(3, 4-difluorophenyl)methyl]-6-[3-endo-( {[2-methyl-3-( methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3 .2.1 joct-8-yl]pyridine-3-
carboxamide; 

N-[3-( 1 H-im idazol-1-yl)propyl]-6-{3-endo-( {[2-methyl-3-( methyloxy)phenyl]carbonyl}amino )-8-azabicyclo(3.2.1]oct-8-yl]pyridine-3-
carboxamide; 

6-[3-endo-{ {(2-methyl-3-(methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]-N-(2-methylphenyl)pyridine-3-carboxamide; 

N-(3,5-dimethylphenyl)-6-[3-endo-( {[2-methyl-3-( methyloxy)phenyl]carbonyl}am ino )-8-azabicyclo[3.2.1 ]oct-8-yl)pyridine-3-
carboxamide: 

N-1,3-benzodioxol-5-yl-6-[3-endo-( {[2-m ethyl-3-{ methyloxy )phenyl]carbonyl}am ino )-8-azabicyclo(3. 2. 1 )oct-8-yl]pyridine-3-
carboxamide; 
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NAME 

6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl}amino }-8-azabicycio(3 .2.1]oct-8-yl]-N-(4-methylphenyl)pyridine-3-carboxamide: 

6-[3-endo-({[2-methyl-3-(methyloxy)phenyl]carbonyl}amino}-8-azabicycio[3.2.1]oct-8-yl]-N-{3-methylphenyl)pyridine-3-carboxamide; 

6-[3-endo-({[2-methyl-3-(methyloxy)phenyl]carbonyl}amino}-8--azabicycio[3.2.1]oct-8-yl]-N-[2-(methyloxy)phenyl]pyridine-3-
carboxamide; 

6-[3-endo-({(2-methyl-3-(methyloxy)phenyl]carbonyl}amino)-8-azabicyclo[3.2.1]oct-8-y1J-N-(3-(methyloxy)phenyl]pyridine-3-
carboxamide: 

6-[3-endo-({[2-methyl-3-(methyloxy)phenyl]carbonyl}amino)-8-azabicyclo[3.2.1]oct-8-yl]-N-[4-(methyloxy)phenyl]pyridine-3-
carboxamide; 

N-( 3-chlorophenyl}-6-[3-endo-( {[2-methyl-3-( methyloxy)phenyl]carbonyl}amino }-8-azabicyclo[3.2.1]oct-8-yl]pyridine-3-carboxamide: 

N-(4-fluorophenyl)-6-[3-endo-({[2-methyl-3-(methyloxy)phenyl]carbonyl}amino)-8-azabicyclo[3.2.1]oct-8-yl)pyridine-3-carboxamide; 

6-[3-endo-( {[2-methyl-3-( m ethyloxy )phenyl]carbonyl}amino )-8-azabicyclo(3. 2. 1]oct-8-yl]-N-{(1 S }-1-[3-
(methyloxy)phenyl)ethyl}pyridine-3-carboxamide; 

6-[3-endo-( {[2-methyl-3-( methyloxy)phenyl]carbonyl}amino }-8-azabicyclo(3 .2.1}oct-8-yl]-N-[( 4-morpholin-4-ylphenyl )methyl]pyridine-
3-carboxamide; 

6-[3-endo-( {{2-methyl-3-(methyloxy)phenyl]carbonyl}amino }-8-azabicycio[3.2.1 ]oct-8-yl]-N-[(3R}-pyrrolidin-3-yl]pyridine-3-
carboxamide; 

6-(3-endo-( {[2-m ethyl-3-( methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3.2.1 ]oct-8-yl]-N-piperidin-3-ylpyridine-3-carboxamide; 

6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3.2.1 ]oct-8-yl]-N-piperidin-4-ylpyridine-3-carboxamide; 

6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3.2.1 ]oct-8-yl]-N-(pyrrolidin-3-ylmethyl )pyridine-3-
carboxamide; 

6-[3-endo-( {[2-methyl-3-( m ethyloxy )phenyl] carbonyl}am ino }-8--azabicyclo[3. 2 .1]oct-8-yl]-N-(1-m ethylpiperidin-4-yl )pyridine-3-
carboxamide; 

6-[3-endo-( {{2-methyl-3-( methyloxy)phenyl]carbonyl}amino )-8-azabicyclo(3.2. 1]oct-8-yl]-N-{[4-(4-methylpiperazin-1-
yl}phenyl]methyl}pyridine-3-carboxamide; 

N-( 1-methylethyl}-6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}am ino )-8-azabicycio[3.2.1 ]oct-8-yl]pyridine-3-carboxamide; 

N-cyclohexyl-6-[3-endo-({[2-methyl-3-(methyloxy)phenyl]carbonyl}amino)-8-azabicyclo[3.2.1]oct-8-yl]pyridine-3-carboxamide; 

N-methyl-6-[3-endo-({[2-methyl-3-(methyloxy)phenyl]carbonyl}amino)-8-azabicycio(3.2.1Joct-8-yl]pyridine-3-carboxamide; 
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NAME 

N-ethyl-6-[3-endo-( {[2-methyl-3-( methyloxy)phenyl)carbonyl}amino )-8-azabicyclo[3.2.1 )oct-8-yl]pyridine-3-carboxamide; 

N-[( 1 S )-1,2-dimethylpropylj-6-[3-endo-( {[2-methyl-3-(methytoxy)phenyl)carbonyl}amino )-8-azabicyclo(3.2.1 Joct-8-yl]pyridine-3-
carboxamide; 

N-(( 1 R)-1 ,2-dimethylpropyl)-6-[3-endo-( {[2-methyl-3-( methytoxy)phenyl)carbonyt}amino )-8-azabicyclo[3.2. 1 ]oct-8-yl)pyridine-3-
carboxamide; 

N-[ ( 1 S )-1-methyl-2-( methytoxy )ethyl)-6-[3-endo-( {[2-methyl-3-{ methyloxy )phenyl]carbonyl}am ino )-8-azabicyclo[3. 2. 1 ]oct-8-
yt)pyridine-3-carboxamide; 

N-azetidin-3-yl-6-[3-endo-({[2-methyl-3-(methyloxy)phenyl]carbonyl}amino)-8-azabicyclo[3.2.1]oct-8-yl]pyridine-3-carboxamide; 

6-[3-endo-( {[2-methyl-3-(methyloxy )phenyl]carbonyl}amino )-8-azabicyclo{3.2. 1]oct-8-yl]-N-{[4-( 1-methylpiperidin-4-
yl)phenyl)rnethyl)pyridine-3-carboxarnide; 

6-[3-endo-( {[2-rnethyl-3-( methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3.2.1]oct-8-yl]-N-{(1 S )-1-[4-
(methyloxy)phenyl)ethyl}pyridine-3-carboxamide; 

6-[3-endo-( {[2-methyl-3-(methytoxy)phenyl)carbonyl}amino )-8-azabicyclo[3 .2.1]oct-8-yl)-N-{(1R)-1-[4-
(methyloxy)phenyl)ethyl}pyridine-3-carboxamide; 

6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl}amino )-8-azabicyclo[3.2.1]oct-8-yl)-N-[(1 R)-1-phenylethyl]pyridine-3-
carboxamide; 

6-[3~endo-( {[2 -rnethyl-3-(methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3.2.1]oct-8-yl)-N-[(1 S )-1-phenylethyl]pyridine-3-
carboxamide; 

6-[3-endo-( {[2-m ethyl-3-( methyloxy )phenyl]ca rbonyl}amino )-8-aza bicyclo[3 .2. 1 ]oct-8-yl]-N-[ ( 1 S )-1-phenylpropyl]pyridine-3-
carboxamide; 

6-[3-endo-( {{2-methyl-3-(rnethyloxy)phenyl)carbonyl}amino )-8-azabicyclo[3.2.1)oct-8-yl]-N-((1-phenylethyl )pyridine-3-carboxamide; 

6-[3-endo-( {[2-methyl-3-( methyloxy)phenyl]carbonyl)amino )-8-azabicyclo[3.2.1)oct-8-yl)-N-{(1S)-1-[4-{4-methylpiperazin-1-
yl)phenyl]ethyl}pyridine-3-carboxamide; 

N-[( 1S)-1-(4-chlorophenyl)ethyl]-6-[3-endo-( {(2-m ethyl-3-(methyloxy)phenyl]carbonyl}arnino )-8-azabicyclo[3.2 .1 )oct-8-yl)pyridine-3-
carboxamide: 

N-{( 1 S )-1-[2-fluoro-4-( methyloxy)phenyl]ethyl}-6-[3-endo-( {[2-methyl-3-( methyloxy)phenyl]carbonyl)amino )-8-azabicyclo[3 .2.1 )oct-8-
yl]pyridine-3-carboxamide; 

N-{[2-fluoro-4-( m ethyloxy )phenyljm ethyl}-6-[3-endo-( {[2-m ethyl-3-( methylo xy )phenyl]carbonyl}amino )-8-azabicyclo[3 .2. 1 ]oct-8-
yl)pyridine-3-carboxamide; 

N-[(2-chloro-3,6-difluorophenyl)m ethyl]-6-[3-endo-( {[2-methyl-3-( methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3.2.1 )oct-8-
yl]pyridine-3-carboxamide; 

N-[( 4-{[2-( diethylamino )ethyl]oxy}phenyl)methyl]-6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3.2.1 ]oct-
8-yl]pyridine-3-carboxamide; 
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NAME 

N-[( 1 S }-2-amino-1-methyl-2-oxoethyl]-6-[3-endo-( {[2-methyl-3-{methyloxy)phenyijcarbonyl}amino }-8-azabicyclo[3 .2. 1 )oct-8-
yl]pyridine-3-carboxamide; 

N-((3-{[2-( diethylamino )ethyl)oxy}phenyl)methyl]-6-[3-endo-( {[2-methyl-3-( methyloxy)phenyl]carbonyl}amino }-8-azabicyclo[3 .2.1 ]oct-
8-yl]pyridine-3-carboxamide; 

N-{[4-fluoro-3-(methyloxy)phenyl]methyl}-6-[3-endo-({[2-methyl-3-(methyloxy}phenyl]carbonyl}amino}-8-azabicyclo[3.2.1)oct-8-
yl)pyridine-3-carboxamide; 

N-{[3-fluoro-4-( methyloxy)phenyl)methyl}-6-[3-endo-( {[2-methyl-3-{ methyloxy)phenyl]carbonyl}amino }-8-azabicyclo[3 .2.1 joct-8-
yl]pyridine-3-carboxamide; 

N-{(2-chloro-4-(methyloxy}phenyl)methyl}-6-(3-endo-( {[2-methyl-3-( methyloxy)phenyl)carbonyl}am ino}-8-azabicyclo[3 .2.1 ]oct-8-
yl]pyridine-3-carboxamide; 

6-[3-endo-( {[2-methyl-3-(m ethyloxy}phenyljcarbonyl}amino )-8-azabicyclo[3 .2.1]oct-8-yl]-N-[(2,4, 6-trifluorophenyl)methyl]pyridine-3-
carboxamide; 

6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino }-8-azabicyclo[3.2.1]oct-8-yl]-N-{[3-(4-m ethytpiperazin-1-
yl)phenyl]methyl}pyridine-3-carboxamide; 

N-{[2,6-difluoro-4-(methyloxy)phenyl]methyl}-6-[3-endo-({[2-methyl-3-(methyloxy)phenyl)carbonyl)amino)-8-azabicyclo[3.2.1]oct-8-
yl]pyridine-3-carboxamide; 

N-((2-chloro-6-fluoro-3-methylphenyl}methyij-6-[3-endo-( {[2-methyl-3-( methyloxy)phenyl)carbonyl}am ino }-8-azabicycto[3 .2 .1]oct-8-
yl]pyridine-3-carboxamide; 

N-[1-( 4-chlorophenyl)ethyl]-6-[3-endo-( {[2-methyl-3-{methyloxy)phenyljcarbonyl}amino }-8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-3-
carboxamide; 

6-[3-endo-( {[2-methyl-3-( methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3 .2.1]oct-8-yl]-N-(1-phenylpiperidin-4-yl)pyridine-3-
carboxamide; 

6-[3-endo-( ([2-methyl-3-( rnethyloxy)phenyl]carbonyl}amino }-8-azabicyclo[3.2. 1]oct-8-yl)-N-((4-pyrrolidin-1-ylphenyl)methyijpyridine-
3-carboxamide; 

6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl)amino }-8-azabicyclo[3.2.1 ]oct-8-ylj-N-((2,3.6-trifluorophenyl)methyl]pyridine-3-
carboxamide; 

N-{[2-fluoro-6-(methyloxy)phenyl)methyl}-6-[3-endo-({[2-methyl-3-{methyloxy)phenyl]carbonyl}amino}-8-azabicyclo[3.2.1)oct-8-
yl]pyridine-3-carboxamide; 

N-{[4-fluoro-2-(methyloxy)phenyl]methyl}-6-[3-endo-({[2-methyl-3-(methyloxy)phenyl)carbonyl}amino}-8-azabicyclo[3.2.1)oct-8-
yl]pyridine-3-carboxamide; 

6-[3-endo-( {[2-methyl-3-(rnethyloxy)phenyl]carbonyl}am ino }-8-azabicyclo[3.2.1]oct-8-yl]-N-{[2-(4-methylpiperazin-1-
yl)phenyl]methyl}pyridine-3-carboxamide; 

6-[3-endo-( {[2-methyl-3-(methyloxy}phenyl]carbonyl}amino }-8-azabicyclo[3 .2.1 ]oct-8-yl)-N-[(2 ,4 ,5-trifluorophenyl)methyl]pyridine-3-
carboxamide; 

N-{[3-fluoro-4-( 4-methylpiperazin-1-yl)phenyl]methyl}-6-[3-endo-( {[2-methyl-3-( methyloxy)phenyl]carbonyl}amino }-8-
azabicyclo[3.2.1)oct-8-yl]pyridine-3-carboxamide; 
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NAME 

N-(8-{5-[( {!4-{ 4-methylpiperazin-1-yl}phenyl]methyl}amino )carbonyl]pyridin-2-yl}-8-azabicyclo[3.2 .1 ]oct-3-endo-yl)benzene-1,4-
dicarboxam ide; 

N-[( 15 )-1-{ 4-{[2 -( diethylamino )ethyl]oxy}-2-fluorophenyl)ethyl}-6-[3-endo-( {[2 -methyl-3-(methyloxy)phenyl]carbonyl}amino }-8-
azabicyclo{3.2. 1]oct-8-yl]pyridine-3-carboxamide; 

6-[3-endo-( {[2 -m ethyl-3-( m ethyloxy }phenyl]ca rbonyl}am ino )-8-azabicyclo[3. 2. 1]oct-8-yl]-N-[4-{ 4-m ethylpiperazin-1-
yl)phenyl]pyridine-3-carboxamide; 

6-[3-endo-{ {[2-methy!-3-(methyloxy)phenyl)carbonyl}amino }-8-azabicyclo[3.2.1]oct-8-yl]-N-[4-(1-methylpiperidin-4-yl)phenyl]pyridine-
3-carboxam ide; 

N-{ 4-{[2 -(dim ethylamino )ethyl]oxy}phenyl}-6-[3-endo-( {[2-methyl-3-(methyloxy )phenyl]carbonyl}amino )-8-azabicyclo[3.2.1 )oct-8-
yl]pyridine-3-carboxamide; 

N-hydroxy-6-[3-endo-({[2-methyl-3-(methyloxy)pheny!]carbonyl}amino)-8-azabicyclo[3.2.1)oct-8-yl]pyridine-3-carboxamide; 

N-{8-[5-(hydrazinocarbony!}pyridin-2 -yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}-2-methyl-3-(m ethyloxy)benzamide; 

N-[( 15 )-1-( 4-{[2-( diethylamino )ethyl]oxy}phenyl)ethyl]-6-[3-endo-{ {[2-methyl-3-( methyloxy}phenyf]carbonyl}am ino )-8-
azabicyclo[3.2.1]oct-8-yl]pyridine-3-carboxamide; 

6-[3-endo-( {[2-methyl-3-( methyloxy}phenyl]carbonyl}amino )-8-azabicyclo[3 .2.1 ]oct-8-yl]-N-[1-(6-piperazin-1-ylpyridin-3-
yl)ethyl]pyridine-3-carboxamide; 

6-[3-endo-( {[2-methyl-3-(methy!oxy)phenyl]carbonyl)amino )-8-azabicyclo[3.2.1]oct-8-yl]-N-[(4-piperazin-1-ylphenyl)methyl]pyridine-
3-carboxamide: 

6-[3-endo-({[2-methyl-3-(methyloxy}phenyl]carbonyl}amino)-8-azabicyclo[3.2.1]oct-8-yl]-N-({4-[4-(2-methylpropyl)piperazin-1-
yl]phenyl}methyl)pyridine-3-carboxamide; 

N-[1-( 4-bromo-2-fluorophenyl)ethyl]-6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-
3-carboxamide; 

N-{ 1-[3. 4-bis( methy!oxy }phenyl]ethyl}-6-[3-endo-( {[2-methy!-3-{ methyloxy )phenyl]carbonyl)amino )-8-azabicyclo[3 .2. 1 ]oct-8-
yl]pyridine-3-carboxam ide; 

6-[3-endo-( {[2-methyl-3-{ methyloxy}phenyl]carbonyl}amino }-8-azabicyclo[3.2. 1]oct-8-yl]-N-[(15 )-1-methylpropyl]pyridine-3-
carboxamide; 

6-[3-endo-( {[2-methy!-3-( methyloxy)phenyl]carbonyl}amino }-8-azabicyclo[3.2.1]oct-8-yl]-N-[(3R)-1-methylpyrrolidin-3-yl)pyridine-3-
carboxamide; 

6-[3-endo-( {[2-methy!-3-{methyloxy)phenyl]carbonyl}amino }-8-azabicycio[3.2.1 ]oct-8-yl]-N-[(35 }-1-methylpyrrolidin-3-ylJpyridine-3-
carboxamide; 

N-(2,3-dihydroxypropyl}-6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl}amino }-8-azabicycio[3.2.1 )oct-8-yl]pyridine-3-
carboxamide; 

N-[( 15 ,25 }-2-hydroxycyclopentyl]-6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino }-8-azabicycio[3.2.1 ]oct-8-yl]pyridine-3-
carboxamide; 
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NAME 

N-[( 1 S .2S )-2-hydroxycyclohexyl]-6-[3-endo-( {[2-methyl-3-(methyloxy)phenyl)carbonyl)amino )-8-azabicyclo[3.2. 1 ]oct-8-yijpyridine-3-

carboxamide; 

N-[( 1 S )-2-hydroxy-1-methylethyl}-6-(3-endo-( {[2-methyl-3-(methyloxy)phenyl]carbonyl}amino )-8-azabicyclo{3.2. 1 ]oct-8-yl)pyridine-3-

carboxamide; 

N-[ {2 S )-2 -hydroxypropyl)-6-[3-endo-{ {[2 -m ethyl-3-( methyloxy )phenyl)carbonyl}am inc )-8-azabicyclo[3 .2 .1 ]oct-8-yl)pyrid ine-3-

carboxamide; 

N-(2-hydroxyethyl)-6-[3-endo-({[2-methyl-3-(methyloxy)phenyl)carbonyl}amino)-8-azabicyclo[3.2.1]oct-8-yl)pyridine-3-carboxamide; 

2-(( 1-ethylpropyl)amino ]-N4-[8-{5-{[(3R )-pyrrolidin-3-ylamino]carbonyl}pyridin-2 -yl)-8-azabicyclo[3.2.1)oct-3-endo-yl]benzene-1,4-

dicarboxamide; 

2-[{ 1-ethylpropyl)amino}-N4-{8-[5-{ {[ ( 3R)-1-(1-m ethyl ethyl )pyrrolidin-3-yl]am ino }carbonyl )pyridin-2-yl)-8-azabi cyclo[3 .2. 1 ]oct-3-endo-

yl}benzene-1, 4-dicarboxamide; 

2-[( 1-ethylpropyl)am ino j-N4-{8-[ 5-( {[ ( 3S )-1-( 1-m ethylethyl)pyrrolidin-3-yljamino }carbonyl )pyrid in-2-yl)-8-azabi cyclo[3 .2. 1 ]oct-3-endo-

yl}benzene-1.4-dicarboxamide; 

2-(( 1-ethylpropyl)amino]-N4-{8-[5-{ {[( 3R)-1-ethylpyrrolidin-3-yl]amino}carbonyl}pyridin-2-ylj-8-azabicyclo[3.2.1 joct-3-endo-

yl}benzene-1,4-dicarboxamide; 

5-[( 1-ethylpropyl)amino]-2-methyl-N-{8-[5-( {[(3R)-1-( 1-m ethylethyl)pyrrolidin-3-yl)amino}carbonyl)pyridin-2-yl}-8-azabicyclo[3.2 .1 ]oct-

3-endo-yl}benzene-1,4-dicarboxamide; 

2-[( 1-ethylpropyl )amino )-N4-[8-( 5-{[( 3S )-piperidin-3-ylamino]carbonyl}pyridin-2 -yl)-8-azabicyclo[3.2. 1 joct-3-endo-yl]benzene-1.4-

dicarboxamide: 

5-(( 1-ethylpropyl)amino ]-2-methyl-N-{8-[5-{ {[(3R)-1·{1-m ethylethyl)piperidin-3-yl]amino}carbonyl)pyridin-2 -yl]-8-azabicyclo[3 .2 .1 ]oct-

3-endo-yl}benzene-1 , 4-dicarboxamide; 

6-(3-endo-{[(2,3-dimethylphenyl)carbonyljamino}-8-azabicyclo[3.2.1]oct-8-yl)-N-(phenylmethyl)pyridine-3-carboxamide; 

6-[3-endo-( {[2-methyl-3-( methyloxy)phenyl]carbonyl}amino )-8-azabicyclo[3.2.1 ]oct-8-yl]-N-(phenylmethyl)pyridine-3-carboxamide; 

6-(3-endo-{[(3-hydroxy-2-methylphenyl)carbonyl]amino}-8-azabicyclo[3.2.1)oct-8-yl)-N-(phenylmethyl)pyridine-3-carboxamide; 

6-(3-endo-{[(3-amino-2-methylphenyl)carbonyl)amino}-8-azabicyclo[3.2.1]oct-8-yl)-N-(phenytmethyl)pyridine-3-carboxamide; 

N-(8-( 5-{[(phenylmethyl)aminojcarbonyl}pyridin-2-yl )-8-azabicyclo[3.2.1 ]oct-3-endo-yl)benzene-1 ,4-dicarboxamide; 

2-methyl-N 1-{8-( 5-{[(phenylm ethyl)aminojcarbonyl}pyridin-2-yl)-8-azabicyclo[3.2. 1 ]oct-3-endo-yl)benzene-1 , 4-dicarboxamide; 

6-[3-endo-( {[4-{hydroxymethyl)phenyl]carbonyl}amino )-8-azabicyclo[3.2.1 ]oct-8-yl]-N-(phenylmethyl)pyridine-3-carboxamide: 

498 



NAME 

2-methyl-N-[8-{ 5-{{(phenylmethyl)amino]carbonyl}pyridin-2-yl )-8-azabicyclo[3.2.1 Joct-3-endo-yijbenzene-1.3-dicarboxamide; 

3-methyl-4-( {[8-{ 5-{[(phenylmethyl)amino]carbonyl}pyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]amino}carbonyl)phenyl carbamate; 

2-m ethyl-3-( {[8-( 5-{[(phenylmethyl)amino ]carbonyl}pyridin-2-yl}-8-azabicyclo[3.2 .1 ]oct-3-endo-yl]amino}carbonyl)phenyl carbamate; 

6-[3-endo-( {[ 4-{hydroxymethyl}-2-methylphenyl]carbonyl}amino }-8-azabicyclo[3.2 .1 ]oct-8-yl]-N-(phenylmethyl)pyridine-3-
carboxamide; 

6-[3-endo-{ {[4-(hydroxymethyl)phenyl]carbonyl}amino }-8-azabicyclo[3 .2.1 ]oct-8-yl]-N-(pyridin-3-ylmethyl)pyridine-3-carboxamide; 

N-[8-( 5-{[(pyridin-3-ylmethyl)amino}carbonyl}pyridin-2-yl}-8-azabicyclo{3.2.1 ]oct-3-endo-yl]benzene-1,4-dicarboxamide; 

6-[3-endo-( {[4-(hydroxymethyl)phenyl]carbonyl}am ino }-8-azabicyclo[3.2. 1]oct-8-yl]-N-[(5-methylpyrazin-2-yl)methyl]pyridine-3-
carboxamide; 

N-{8-[5-( {[(5-methylpyrazin-2-yl)methyl]amino }carbonyl )pyridin-2-yij-8-azabicyclo[3.2.1 ]oct-3-endo-yl}benzene-1,4-dicarboxamide; 

6-[3-endo-( {[4-(hydroxymethyl}-2-methylphenyl)carbonyl}amino }-8-azabicyclo[3.2.1 ]oct-8-yl]-N-(pyridin-3-ylmethyl )pyridine-3-
carboxamide; 

6-{3-endo-[({4-[amino(imino)methyl]phenyl}carbonyl}amino]-8-azabicyclo[3.2.1]oct-8-yl}-N-(phenylmethyl)pyridine-3-carboxamide; 

6-[3-endo-({[2-methyl-3,4-bis(methyloxy)phenyl]carbonyl}amino}-8-azabicyclo[3.2.1]oct-8-yl]-N-(phenylmethyl)pyridine-3-
carboxamide; 

6-[3-endo-({[3-(methyloxy}-2-propylphenyl]carbonyl}amino}-8-azabicyclo[3.2.1]oct-8-yl]-N-(phenylmethyl}pyridine-3-carboxamide: 

6-(3-endo-( {[3-( methyloxy}-2-prop-2-en-1-ylphenyl] carbonyl}a mi no }-8-azabicyclo[3. 2. 1 ]oct-8-yl]-N-(phenylrn ethyl)pyridine-3-
carboxarnide: 

6-[3-endo-({[2-brorno-3-(methyloxy)phenyl]carbonyl}am ino }-8-azabicyclo[3.2.1 ]oct-8-yl]-N-(phenylmethyl)pyridine-3-carboxamide; 

6-[3-endo-{ {[2-iodo-3-{ methyloxy)phenyl]carbonyl}arnino }-8-azabicyclo[3 .2.1 ]oct-8-yl]-N-(phenylrnethyl)pyridine-3-carboxamide; 

2 ,6-dimethyl-N1-[8-( 5-{[(phenylmethyl)aminojcarbonyl}pyridin-2-yl}-8-azabicyclo[3.2.1 ]oct-3-endo-yljbenzene-1.4-dicarboxamide; 

N4-( 8-{5-[( cyclopentylarn ino )ca rbonyl]pyridi n-2-yl}-8-azabicyclo[3 .2 .1 }oct-3-endo-yl }-2-{[3-{[2-( dim ethylamino )ethyl]oxy}-4-
( methyloxy)phenyl]amino }benzene-1 ,4-dicarboxamide: 

N4-(8-{5-[( cyclopentylamino )carbonyl]pyridin-2-yl}-8-azabicyclo(3.2.1 ]oct-3-endo-yl}-2-{[2 ·( rnethylsulfonyl)ethyl]amino}benzene-1, 4-
dicarboxamide; 
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NAME 

N4-( 8-{ 5-[ ( cyclopentylam ino )ca rbonyl]pyridin-2-yl}-8-azabicyclo[3. 2. 1 ]oct-3-endo-yl}-2-[ ( 4-trans-hydroxycyclohexyl )amino) benzene-

1,4-dicarboxamide; 

2-[ ( 4-trans-hydroxycyclohexyl)amino ]-N4-{8-[ 5-( {[ 1-( 1-methylethyl )pyrrolidin-3-yf]amino }carbonyl)pyridin-2-yl)-8-azabicyclo [3 .2. 1 ]oct-

3-endo-yl}benzene-1,4-dicarboxamide; 

2-[(cyclopropylmethyl)aminoj-N4-[8-(5-{[methyl(methyloxy)amino]carbonyl}pyridin-2-yl}-8-azabicyclo[3.2.1]oct-3-endo-yl]benzene-

1,4-dicarboxamide; 

N4-( 8-{ 5-( ( cyclopentylam ino )carbonyf]pyridin-2-yl}-8-azabicyclo[3 .2 .1 ]oct-3-endo-yl )-2-[ ( cyclopropylm ethyl)am ino jbenzene-1, 4-

dicarboxam ide; 

2-[( cyclopropylmethyl)amino]-N4-{8-[5-( {[(3R}-1-( 1-methylethyl)pyrrolidin-3-yl)amino }carbonyl)pyridin-2-yl)-8-azabicyclo[3 .2.1 ]oct-3-

endo-yl}benzene-1,4-dicarboxamide; 

5-[{ 1-ethylpropyl )amino j-N-{8-[ 5-( {[ ( 1-ethylpyrrolidi n-2-yl )methyl] amino }carbonyl )pyridin-2-yl}-8-azabicyclo [3. 2. 1 }oct-3-endo-yl}-2-

methyfbenzene-1,4-dicarboxamide; 

6-[3-endo-( {[2-methyl-3-( methyloxy )phenyl)carbonyl}amino }-8-azabicyclo[3 .2.1 )oct-8-yl)pyridine-3-carboxamide; 

6-[3-endo-( {[2-fluoro-3-( methyloxy)phenyf]carbonyl}amino }-8-azabicyclo[3.2.1 joct-8-yl]pyridine-3-carboxamide: 

6-[3-endo-({[2-chloro-3-( methyloxy)phenyl]carbonyl}amino }-8-azabicyclo[3 .2 .1 ]oct-8-yl]pyridine-3-carboxamide; 

6-(3-endo-{[(4-amino-2-methylphenyl)carbonyl)amino}-8-azabicyclo[3.2.1]oct-8-yl)pyridine-3-carboxamide; 

6-[3-endo-( {(4-(hydroxymethyl)phenyf]carbonyl}amino }-8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-3-carboxamide; 

N-{8-[5-(aminocarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}benzene-1.4-dicarboxamide; 

6-[3-endo-( {[4-(hydroxymethyl}-3-(methyloxy)phenyl]carbonyl}am ino }-8-azabicyclo[3.2.1 ]oct-8-yl]pyridine-3-carboxamide; 

6-[3-endo-( {[2-( 4-hydroxybut-1-yn-1-yf )-3-{methyloxy )phenyl}carbonyl}amino }-8-azabicyclo[3 .2. 1 }oct-8-yl]pyridine-3-carboxamide; 

N4-{8-[5-( aminocarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}-2-([2-( methyfoxy)ethyl]amino}benzene-1, 4-dicarboxamide; 

N4-{8-[5-(aminocarbonyf)pyridin-2-yl]-8-azabicyclo[3.2. 1 ]oct-3-endo-yl}-2-[(2-morpholin-4-ylethyl)oxybenzene-1,4-dicarboxylate; 

N4-{8-(5-( am inocarbonyl)pyridin-2-yl]-8-azabicyclo[3 .2. 1]oct-3-endo-yl}-2-[(4-hydroxycyclohexyl)am ino]benzene-1, 4-dicarboxamide; 

2-( acetylamino }-N4-{8-[5-(aminocarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}benzene-1,4-dicarboxamide: 
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NAME 

N4-{8-[5-( am inocarbonyl)pyridin-2-yl]-8-azabicyclo[3 .2 .1 ]oct-3-endo-yl}-2-{[2-( methylsulfonyl)ethyl}amino }benzene-1. 4-
dicarboxamide; 

N4-{8-[5-{ aminocarbonyl)pyridin-2-ylj-8-azabicyclo[3 .2. 1 }oct-3-endo-yl}-2-( cyclobutylamino )benzene-1. 4-dicarboxamide: 

2. 5-dimethyl-N-{8-[5-( {[ ( 3S )-1-( 1-m ethylethyl )pyrrolidin-3-yl}am ino }carbonyl )pyridin-2-yl]-8-azabicyclo[3 .2. 1 ]oct-3-endo-yl }benzene-
1,4-dicarboxamide; 

6-(3-endo-{[(3-hydroxy-2-methylphenyl)carbonyl]amino }-8-azabicyclo[3.2.1}oct-8-yl)-N-{(1S)-1-[4-(4-methylpiperazin-1-
yl)phenyl]ethyl}pyridine-3-carboxamide; 

4-methyl-N-(8-{5-[( {( 1S)-1-[4-(4-methylpiperazin-1-yl)phenyl]ethyl}amino )carbonyl]pyridin-2-yl}-8-azabicyclo[3 .2. 1 ]oct-3-endo-yl)-1 H-
1,2.3-benzotriazole-5-carboxamide; 

2-( methyloxy)-N4-(8-{5-[( {( 1S)-1-[4-(4-methylpiperazin-1-yl)phenyl]ethyl}amino }carbonyl}pyridin-2-yl}-8-azabicyclo[3.2. 1 ]oct-3-endo-
yl}benzene-1,4-dicarboxamide; 

6-[3-endo-( {[2-methyl-3-(methylamino )phenyljcarbonyl}amino )-8-azabicyclo[3.2.1]oct-8-ytj-N-{(1S)-1-[4-(4-methylpiperazin-1-
yl)phenyl]ethyl}pyridine-3-carboxamide; 

6-[3-endo-( {[3-(dimethylamino )-2-methylphenyl]carbonyl}amino )-8-azabicyclo[3.2.1]oct-8-yl]-N-{(1S)-1-[4-(4-methylpiperazin-1-
yl)phenyl]ethyl}pyridine-3-carboxamide; 

6-[3-endo-{ {[2-m ethyl-3-( methylthio )phenyl}carbonyl}arnino )-8-azabicyclo[3.2.1]oct-8-yl]-N-{( 1S)-1-[4-(4-methylpiperazin-1-
yl)phenyf]ethyl}pyridine-3-carboxamide; 

2-{ cyclobutyloxy)-N4-( 8-{5-[( {( 1S)-1-[4-(4-methylpiperazin-1-yl )phenyl]ethyl}amino )carbonyl)pyridin-2 -yl}-8-azabicyclo[3 .2 .1 ]oct-3-
endo-yl)benzene-1,4-dicarboxamide; 

2-rn ethyl-3-( methyloxy)-N-( 8-{5-[( {( 1S)-1-[4-(4-methylpiperazin-1-yl)phenyl]ethyl}amino )carbonyljpyridin-2-yl}-8-azabicycto[3.2.1 }oct-
3-endo-yl)benzene-1,4-dicarboxamide; 

2-{ cyclobutylamino )-N4-(8-{5-[( {( 1 S)-1-[4-( 4-methylpiperazln-1-yl )phenyl]ethyl}amino )carbonyl}pyridin-2-yl}-8-azabicyclo[3 .2.1 ]oct-3-
endo-yl)benzene-1,4-dicarboxamide; 

N4-(8-{5-[( {( 1S)-1-[4-(4-methylpiperazin-1-yl)phenyl)ethyl}amino )carbonyl}pyridin-2 -yl}-8-azabicyclo[3.2.1 ]oct-3-endo-yl}-2-{[3 ,4 ,5-
tris( methyloxy)phenyf]amino }benzene-1,4-dicarboxamide; 

N4-(8-{5-[( {( 1S)-1-[4-(4-methylpiperazin-1-yl)phenyl]ethyl}amino )carbonyl}pyridin-2-yl}-8-azabicyclo[3.2.1 ]oct-3-endo-yl}-2-
(phenylamino )benzene-1,4-dicarboxamide; 

2-[( cyclopropylmethyl)amino ]-N4-(8-{5-[( {( 1S)-1-{4-(4-methylpiperazin-1-yl)phenyl)ethyl}amino )carbonyl]pyridin-2-yl}-8-
azabicyclo[3.2.1]oct-3-endo-yl)benzene-1,4-dicarboxamide; 

N4-( 8-{5-[( {( 1S)-1-[4-(4-methylpiperaz.in-1-yl)phenyl}ethyl}amino )carbonyl}pyridin-2-yl}-8-azabicyclo[3 .2.1 ]oct-3-endo-yl }-2-(pyridin-
4-ylamino }benzene-1,4-dicarboxylate; 

N4-(8-{5-[( {( 1 S )-1-[4-( 4-methylpiperazin-1-yl)phenyl}ethyl}amino }carbonyl]pyridin-2-yl}-8-azabicyclo[3 .2.1 }oct-3-endo-yf)-2-{[1-
(methylsu!fon~1)piperidin·4·y!]amino}benzene-1.4-dicarboxamide; 

3-( ethylamino )-2.5-dimethyf-N1-(8-{5-[( {( 1S)-1-[4-(4-methylpiperazin-1-yf )phenyl]ethyl}amino )carbonyl]pyridin-2-yl}-8-
azabicycio[3.2.1]oct-3-endo-yl}benzene-1,4-dicarboxamide; 
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2-[( 4-hydroxycyclohexyl )amino]-N4-(8-{5-[( {( 1S}-1-[4-( 4-methylpiperazin-1-yl)phenyl]ethyl}amino }carbonyl]pyridin-2-yt}-8-
azabicyclo[3.2.1 ]oct-3-endo-yl)benzene-1,4-dicarboxamide; 

N4-( 8-{5-[{ {( 1S)-1-[4-(4-methylpiperazin-1-yl)phenyl]ethyl}amino )carbonyl]pyridin-2-y1}-8-azabicyclo[3. 2.1 ]oct-3-endo-yl)-2-{[2-
(methylsulfonyl)ethyl]amino}benzene-1,4-dicarboxamide; 

6-{3-endo-[( {3-[( 4-hydroxycyclohexyl )amino]phenyl}carbonyl)amino]-8-azabicyclo[3.2.1]oct-8-yl}-N-{(1S)-1-[4-( 4-methylpiperazin-1-
yl)phenyl]ethyl}pyridine-3-carboxamide; 

2,5-dimethyl-N-[8-{ 5-{[(phenylmethyl)amino]carbonyl}pyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]benzene-1,4-dicarboxamide; 

2.5~dichloro-N-[8-( 5-{[(pheny!methyl )amino)carbonyt}pyridin-2-yl}-8-azabicyclo[3.2.1 )oct-3-endo-yl]benzene-1,4-dicarboxamide; 

2, 5-dim ethyl-N-( 8-{5-[( {( 1S)-1-[4-(4-methylpiperazin-1-yl)phenyl]ethyl}amino }carbony1]pyridin-2-yl}-8-azabicyclo[3 .2.1 ]oct-3-endo-
yl}benzene-1,4-dicarboxamide; 

N-{8-[5-( aminocarbonyl)pyridin-2-yl]-8-azabicyclo[3.2. 1 ]oct-3-endo-yl}-2,5-dimethylbenzene-1,4-dicarboxam ide; 

2,5-dimethyl-N-{8-[5-( {[(3R)-1-( 1-methylethyl)pyrrolidin-3-yl]amino}carbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}benzene-
1,4-dicarboxamide; 

2,5-dim ethyl-N-{8-[5-( {[( 3S )-1-methylpiperidin-3-yl]amino }carbonyl)pyridin-2-yl]-8-azabicyclo[3.2 .1 ]oct-3-endo-yl}benzene-1,4-
dicarboxamide; 

N-{8-[5-( {[(3R )-1-ethylpiperidin-3-yl]amino }carbonyl)pyridin-2-yl]-8-azabicycto[3 .2 .1 ]oct-3-endo-yl}-2,5-dimethylbenzene-1,4-
dicarboxamide; 

2,5-dimethyt-N-{8-[5-( {[( 3R}-1-methylpiperidin-3-yl]amino}carbonyl)pyridin-2-yl]-8-azabicycto[3.2.1 ]oct-3-endo-yl}benzene-1.4-
dicarboxamide; 

2,5-dimethyl-N-{8-[5-( {[(3R}-1-methylpyrrolidin-3-yl]amino}carbonyl)pyridin-2-yij-8-azabicyclo[3.2.1 )oct-3-endo-yl}benzene-1,4-
dicarboxamide; 

2,5-dimethyl-N-[8-( 5-{[( 1-methylpiperidin-4-yl)amino]carbonyl}pyridin-2-yl}-8-azabicyclo[3.2.1]oct-3-endo-yl]benzene-1,4-
dicarboxamide; 

N-[8-(5-{[(1-ethylpiperidin-4-yl)aminojcarbonyl}pyridin-2-yl)-8-azabicyclo[3.2.1 )oct-3-endo-yl]-2 ,5-dimethylbenzene-1,4-
dicarboxamide; 

2,5-dimethyl-N-{8-[5-( {[1-( 1-methylethyl)piperidin-4-yl]amino}carbonyl}pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}benzene-1,4-
dicarboxamide; 

N-{8-[5-( {[(3S }-1-ethylpyrrolidin-3-yl]amino}carbonyl)pyridin-2-yl)-8-azabicyclo[3.2.1]oct-3-endo-yl}-2,5-dimethylbenzene-1,4-
dicarboxamide; 

2,5-dimethyl-N-{8-[5-( {[(3R )-1-( 1-methylethyl)piperidin-3-yl]am ino}carbonyl )pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}benzene-
1,4-dicarboxamide; 

N-{ 8-[ 5-( {{( 3S )-1-ethylpiperidin-3-yl]amino }ca rbonyl)pyridin-2-yt]-8-azabicyclo[3. 2. 1 ]oct-3-endo-yl}-2,5-d im ethylbenzene-1 , 4-
dicarboxamide; 
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2,5-dim ethyl-N-{8-[5-( {[( 3S )-1-( 1-methylethyf )piperidin-3-yl]amino}carbenyt)pyridin-2-yf]-8-azabicycle[3.2 .1 ]ect-3-endo-yl}benzene-
1,4-dicarboxamide; 

2. 5-dimethyl-N-{8-[ 5-( {[ ( 3S )-1-methyl pyrrelidin-3-yl]a mine }ca rbenyl )pyridin-2 -yf)-8-aza bicycle[3 .2. 1 )ect-3-endo-yf}benzene-1. 4-
dicarbexamide: 

N-{8-[5-( {[(3R )-1-ethyf pyrrelidin-3-yl]amine}carbenyl)pyridin-2 -yl]-8-azabicycle[3.2. 1]ect-3-ende-yl}-2.5-dim ethylbenzene-1 .4-
dicarbexamide; 

N-[8-{ 5-{[( 1-ethylazetid in-3-yl}amine]carbenyl}pyridin-2-yl)-8-azabicycle[3.2.1 ]ect-3-ende-yl]-2 .5-dimethylbenzene-1 ,4-
dicarboxamide; 

2,5-dimethyl-N-{8-[5-( {[1·(1-methylethyl)azetidin-3-yl]amino}carbonyl}pyridin-2-yl]-8-azabicyclo[3.2 .1 ]ect-3-endo-yf}benzene-1,4-
dicarboxamide; 

2 ,5-dimethyl-N-[8-( 5-{[( 1-methylazetidin-3-yl )amino ]carbenyl}pyridin-2 -yl)-8-azabicycle[3 .2.1 )oct-3-ende-yl)benzene-1,4-
dicarbexamide: 

methyl {2S}-[({6-[3-endo-({[2-methyl-3-{methylexy)phenyl]carbenyl}amine)-8-azabicycle[3.2.1]oct-8-yl]pyridin-3-yl}carbonyl}amine][4-
(methyloxy)phenyl]ethaneate; 

(2S )-[( {6-[3-endo-( {[2-methyl-3-{ methyloxy)phenyl]carbenyl}amino )-8-azabicyclc[3 .2.1 ]oct-8-yijpyridin-3-yl}carbcnyl )amine][4· 
(methylcxy)phenyl]ethancic acid; 

N-{( 1 S )-2 -aminc-1-[4-(methylcxy}phenyl]-2-oxcethyl}-6-[3-endo-{{[2-methyl-3-( methylcxy)phenyl)carbenyl)aminc )-8-
azabicycle[3.2.1]cct-8-yl]pyridine-3-carbcxamide; 

N-{( 1 S }-2-( methyl am inc }-1 ·[4-(methylcxy )phenyl]-2-exeethyl}-6-(3-endo-( {[2-methyl-3-(methylexy )phenyl]carbcnyl}aminc )-8-
azabicycle[3.2 .1 ]oct-8-yl]pyridine-3-carbexamide; 

N-{( 1 S )-2-( ethylaminc )-1-( 4-( methylcxy)phenyl)-2-oxcethyl}-6·[3-endc-( {(2 -methyl-3-(methylcxy )phenyl]carbcnyl}am inc )-8-
azabicycle[3.2.1]cct-8-yl)pyridine-3-carbcxamide; 

N4-(8-{5-[( {( 1S)-1-(4-(4-methylpiperazin-1-yl)phenyl]ethyl}aminc )carbonyl]pyridin-2-yl}-8-azabicyclo[3.2.1 ]oct-3-endo-yl }-2-{(2-
merphelin-4-ylethyl)amino]benzene-1,4-dicarbcxamide: 

N4-{8-i 5-( am inecarbenyl )pyridin-2-yl]-8-azabicycle[3. 2.1 ]oct -3-endo-yl}-2 ·{{3-{{2-( dim ethylam ine )ethyijexy}-4-
( methyloxy}phenyl]am ino}benzene-1 ,4-dicarboxamide; 

N4-{8-{5-( am inocarbenyl)pyridin-2-yl]-8-azabicyclo[3 .2. 1 ]oct-3-endc-yl}-2-((trans-4-aminccyclehexyl)amine]benzene-1,4-
dicarbexamide: 

N-( 1-(2 -fluoro-4-piperidin-4-ylphenyl )ethyl}-6-[3-endo-{ {[2 -m ethyl-3-( m ethyloxy)phenyl]ca rbcnyl}amino }-8-aza bicycle[ 3. 2. 1]oct-8-
yl]pyridine-3-carbexamide; 

N-[ 1-(2. 6-difl uero-4-piperidin-4-ylphenyl )ethyf}-6-[3-ende-( {[2 -methyl-3-{ methylexy )phenyl)carbenyl}a mine }-8-azabicycle [3. 2. 1 ]ect-8-
yl)pyridine-3-carboxamide; 

6-[3-ende-({[2-(3-hydrexyprepyl}-3-(methylcxy)phenyl]carbenyl}amine}-8-azabicycle[J.2.1)0ct-8-yl]-N-(phenylmethyl)pyridine-3-
carboxamide; 

6-[3-endo-( {[2 -{3-hydroxypropyl}-3-(methyloxy)phenyl)carbonyl}amino )-8-azabicycle[3 .2 .1 )cct-8-yl]pyridine-3-carboxamide; 
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6-(3-endo-( {(2-{3-[( 1-methylethyl)amino}propyl}-3-(methyloxy)phenyl)carbonyl}amino )-8-azabicyclo[3.2 .1 joct-8-ylj-N-

(phenylmethyl)pyridine-3-carboxamide; 

6-[3-endo-( {[2-{ 4-hydroxybutyl}-3-(methyloxy)phenyl)carbonyl}amino }-8-azabicyclo{3.2. 1 ]oct-8-yl]pyridine-3-carboxamide; 

6-{3-endo-[( {2-(4-( dim ethylamino }butyl]-3-( methyloxy)phenyljcarbonyl )amino]-8-azabicyclo[3.2.1]oct-8-yl}pyridine-3-carboxamide; 

6-[3-endo-{ {[2-(2,3-dihydroxypropyl}-3-( methyloxy)phenyl]carbonyl}amino }-8-azabicyclo[3.2.1 ]oct-8-yl)pyridine-3-carboxam ide; 

6-[3-endo-{ {[4-( 1,2-dihydroxyethyl)phenyljcarbonyl}amino }-8-azabicyclo[3.2 .1 )oct-8-yl]-N-(phenylmethyl)pyridine-3-carboxam ide: 

N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2. 1 ]oct-3-endo-yl]-2-[(trans-4-hydroxycyclohexyl )amino)benzene-1,4-dicarboxamide; 

N-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1]oct-3-endo-yl}-2-methyl-3-(methyloxy)benzamide; 

N4-[8-( 5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 joct-3-endo-yl}-2·[( cyclopropylmethyl)amino]benzene-1 , 4-dicarboxamide; 

N4-[8-(5-acetylpyridin-2-yl}-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-2-( cyclohexylamino )benzene-1,4-dicarboxamide; 

N4-[8-( 5-acetylpyridin-2-yl)-8-azabicyclo[3 .2. 1 joct-3-endo-yl]-2-( cyclopentylamino }benzene-1,4-dicarboxamide; 

N4-(8-(5-acetylpyridin-2-yl}-8-azabicyclo[3 .2. 1 ]oct-3-endo-yl)-2-(piperidin-4-ylamino }benzene-1,4-dicarboxamide; 

N4-[8-( 5-acetylpyridin-2-yl}-8-azabicyclo[3.2.1]oct-3-endo-yl)-2-[(1-methylethyl )amino ]benzene-1 . 4-dicarboxamide; 

N-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1]oct-3-endo-yl]-5-[(trans-4-hydroxycyclohexyl)amino]-2-methylbenzene-1,4-

dicarboxamide; 

N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-2-( ethylamino )benzene-1, 4-dicarboxamide; 

N4-[8-( 5-acetylpyridin-2-yl)-8-azabicyclo[3.2. 1]oct-3-endo-yl]-2-[(1-ethylpropyl)amino]benzene-1 . 4-dicarboxamide; 

N4-[8-(5-acetylpyridin-2-yl}-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-2-( cyclopropytamino )benzene-1, 4-dicarboxamide; 

N4-[8-( 5-acetylpyridin-2-yl}-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-2-[(2-methylpropyl )amino]benzene-1,4-dicarboxam ide; 

N4-[8-( 5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yij-2-(tetrahydrofuran-3-ylamino )benzene-1,4-dicarboxamide; 
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2-{( cyclopropylmethyl}amino]-N4-{8-[5-( 3-methylbutanoyl)pyridin-2-ylj-8-azabicyclo[3.2. 1 ]oct-3-endo-yl}benzene-1,4-dicarboxamide; 

2-[( cyclopropylmethyl)amino J-N4-[8-(5-propanoylpyridin-2-yl)-8-azabicyclo[3.2. 1)oct-3-endo-yl)benzene-1,4-dicarboxamide; 

N4-[8-{ 5-a cetyl pyridin-2-yl )-8-azabicyclo[3 .2. 1 )oct-3-endo-yl)-2-( tetrahydro-2H-pyra n-4-yla mi no )benzene-1 . 4-dicarboxam ide; 

N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo(3.2.1)oct-3-endo-yl)-2-[{1-ethylpiperidin-4-yl)amino)benzene-1. 4-dicarboxamide; 

N4-[8-{ 5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 )oct-3-endo-yl]-2-[(2 .2-dimethylpropyl)amino)benzene-1, 4-dicarboxamide: 

N4-[8-( 5-acetylpyridin-2-yl)-8-azabicyclo[3 .2.1 ]oct-3-endo-yl]-2-[{ tetrahydrofuran-2 -ylmethyl )amino)benzene-1, 4-dicarboxamide; 

N4-[8-( 5-acetylpyridin-2-yf)-8-azabicyclo[3.2.1 )oct-3-endo-yl)-2-{pyrrolidin-3-ylamino )benzene-1 . 4-dicarboxam ide; 

2-[( cyclopropylmethyl)amino )-N4-{8-[5-( 4,4 ,4-trifluorobutanoyl)pyridin-2-yl]-8-azabicyclo[3.2 .1 )oct-3-endo-yl}benzene-1,4-
dicarboxamide: 

N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3 .2.1 ]oct-3-endo-yl]-2-(phenylamino )benzene-1,4-dicarboxamide; 

N4-(8-( 5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 )oct-3-endo-yl]-2-((2-aminoethyl)amino)benzene-1,4-dicarboxamide; 

N4-[8-( 5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 )oct-3-endo-yl}-2-[(2.2 ,3,3,3-pentafluoropropyl)amino]benzene-1, 4-dicarboxamide: 

2·[( cyclopropylmethyl )amino]-N4-{8-[5-(2-methylpropanoyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 ]oct-3-endo-yl}benzene-1 .4-
dicarboxamide: 

N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 )oct-3-endo-yl)-2-[(piperidin-3-ylmethyl)amino)benzene-1 . 4-dicarboxam ide: 

N4-[8-( 5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 )oct-3-endo-yl)-2-((pyrrolidin-3-ylmethyl )amino)benzene-1,4-dicarboxamide: 

N4-(8-( 5-butanoylpyridin-2-yl)-8-azabicyclo[3.2. 1 )oct-3-endo-yl)-2-[{ cyclopropylmethyl)aminojbenzene-1,4-dicarboxamide; 

N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1)oct-3-endo-yl)-2-[(pheny!methyl)amino)benzene-1,4-dicarboxamide; 

N4-[8-( 5-acetylpyridin-2-yl)-8-azabicyclo[3.2. 1 ]oct-3-endo-yl]-2-[(3S )-tetrahydrofuran-3-ylamino]benzene-1,4-dicarboxamide; 

N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3 .2.1)oct-3-endo-yl]-2-[(1-methylpropyl )amino]benzene-1,4-dicarboxamide; 
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N-[8-( 5-acetylpyridin-2-yl }-8-azabicyclo[3.2.1)oct-3-endo-yl]-5-[(1-ethylpropyl)amino]-2-methylbenzene-1,4-dicarboxamide; 

N4-[8-( 5-acetytpyridin-2-yl}-8-azabicyclo{3 .2.1)oct-3-endo-yl]-2-[(2,2,2-trifluoroethyl)amino]benzene-1,4-dicarboxamide; 

N4-[8-( 5-acetylpyridin-2-yl }-8-azabicyclo[3 .2. 1 )oct-3-endo-yl]-2-[( 3 R }-tetrahyd rofuran-3-ylam inc ]benzen e-1 , 4-d icarboxamide; 

; N4-[8-( 5-acetytpyridin-2 -yl}-8-aza bicyclo[3 .2. 1 ]oct-3-endo-yl)-2-{[3-{[2-( dim ethylamino )ethyl]oxy }-4-
( methyloxy)phenyl]amino }benzene-1,4-dicarboxamide; 

N4-{8-[5-( cyclopentylcarbonyl)pyridin-2-yl]-8-azabicyclo[3 .2 .1 )oct-3-endo-yl}-2 ·[( cyclopropylmethyl)amino]benzene-1, 4-
dicarboxamide; 

N4-{8-[5-(cyclobutylcarbonyl)pyridin-2-yl]-8-azabicyclo{3.2.1Joct-3-endo-yl}-2-[(cyclopropylmethyl)amino]benzene-1,4-
dicarboxamide: 

N4-(8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1Joct-3-endo-yl]-2-aminobenzene-1,4-dicarboxamide: 

N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1]oct-3-endo-yl]-2·[(1-propylbutyl)amino]benzene-1 ,4-dicarboxam ide; 

N4-[8-( 5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-2·(Propylamino )benzene-1, 4-dicarboxamide; 

N4-[8-(5-acetylpyridin-2 -yl )-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-2-azetidin-1-ylbenzene-1,4-dicarboxamide; 

N4-[8-( 5-acetylpyridin-2-yl)-8-azabicyclo[3 .2.1]oct-3-endo-yl]-2-bromobenzene-1,4-dicarboxamide; 

N4-[8-( 5-acetylpyridin-2-yl)-8-azabicyclo(3.2.1]oct-3-endo-yl]-2·[(1,2-dimethytpropyl)amino]benzene-1, 4-dicarboxamide; 

N-[8-{ 5-acetytpyridin-2 -yl )-8-azabicyclo[3.2.1]oct-3-endo-yl}-5-[(1-ethylpropyl)amino]-2-fluorobenzene-1, 4-dicarboxamide: 

N-(8·( 5-a cetyl pyridin-2-yl )-8-azabicyclo[3 .2. 1 ]oct-3-endo-yl]-2-m ethyl-5·{[ 4-( trill uorom ethyl )cycloh exyl]a m inc }benzene-1 , 4-
dicarboxamide: 

N4-[8-( 5-acetylpyridin-2 -yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-2-[{2.2.3 ,3, 4 ,4 ,4-heptafluorobutyl)amino]benzene-1, 4-dicarboxamide: 

N4-[8-{ 5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1]oct-3-endo-yl]-2-[(3,3,3-trifluoropropyl)amino]benzene-1.4-dicarboxamide; 

N4-[8-(5-acetytpyridin-2 -yl}-8-azabicyclo[3 .2.1 ]oct-3-endo-yl]-2-(butylamino )benzene-1, 4-dicarboxam ide; 

N4-[8-{ 5-acetylpyridin-2-yl}-8-azabicyclo[3 .2. 1)oct-3-endo-yl]·2-[( 3-{[2 ·( dimethytam ino )ethyl]oxy}phenyl )amino ]benzene-1. 4-
dicarboxamide; 
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N4-(8-(5-acetylpyridin-2-yl}-8-azabicyclo[3.2. 1]oct-3-endo-ylj-2-[(1,2 .2-trimethylpropyl )amino]benzene-1.4-dicarboxamide; 

N4-(8-( 5-acetylpyridin-2-yl}-8-azabicyclo[3.2.1]oct-3-endo-yl]-2-(piperidin-1-ylamino )benzene-1 . 4-dicarboxamide; 

N4-[8-( 5-acetylpyridin-2-yl}-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-2-{ {1-(( methyloxy)methyl]propyl}amino )benzene-1,4-dicarboxamide; 

N4-(8-( 5-acetylpyridin-2-yl}-8-azabicyclo[3 .2.1 Joct-3-endo-yl)-2-( {2-(( 1-methylethyl)oxy]ethyl)amino )benzene-1. 4-dicarboxamide: 

N4-(8-( 5-acetylpyridin-2-yl}-8-azabicyclo[3 .2.1]oct-3-endo-yt]-2-{[(1 S )-1-methylpropyl)amino }benzene-1,4-dicarboxamide; 

N-[8-( 5-acetylpyridin-2-yl)-8-azabicyclo[3.2 .1 ]oct-3-endo-yl]-2-methyl-5-{penlylamino )benzene-1 ,4-dicarboxamide; 

N4-[8-(5-acetylpyridin-2-yl)-8-azabicyclo[3.2.1]oct-3-endo-yl]·2-({4-{methyloxy}-3-[(2·morpholin-4-
ylethyl)oxy]phenyl}amino )benzene-1 . 4-dicarboxamide: 

N4-[ 8-( 5-acelylpyridin-2-yl}-8-azabicyclo[3 .2.1 ]oct-3-endo-yl]-2-( {3-(( 1-methylethyl)amino )propyl}am ino )benzene-1, 4-dicarboxamide: 

N4-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3.2 .1 ]oct-3-endo-yl}-2-[( cyclopropylmethyl)amino]benzene-1,4· 
dicarboxamide; 

N4-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl)-8-azabicyclo[3.2.1]oct-3-endo-yl}-2-[(1-ethylpropyl)amino)benzene-1,4-dicarboxamide; 

N-{8-[5-( cyclopropylcarbonyl}pyridin-2-yl]-8-azabicyclo[3.2.1]oct-3-endo-yl}-5-[(1-ethylpropyl)amino)-2-methylbenzene-1,4-
dicarboxamide; 

N4-{8-[5-( cyclopropylcarbonyl )pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}-2-{pyridin-4-ylamino }benzene-1 . 4-dicarboxamide; 

N4-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}-2-((2,2,3,3.3-pentafluoropropyl)amino )benzene-1,4-
dicarboxamide: 

2-chloro-N-{8-[5-{ cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1]oct-3-endo-yl}-5-[{1-ethylpropyl)amino)benzene-1, 4-
dicarboxamide; 

2-( cyclopenlylamino }-N4-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo{3.2.1 ]oct-3-endo-yl}benzene-1 . 4-dicarboxamide: 

N-{8-[ 5-( cyciopropylcarbonyf )pyridin-2-yl]-8-azabicyclo[3. 2. 1]oct·3-endo-yl}-2 -m ethyl-5-(( 3S }-tetrahyd rofuran-3-ylam ino !benzene-
1,4-dicarboxamide; 

2-(butylamino )-N4-{8-[5-( cyclopropylcarbonyl}pyridin-2-yl]-8-azabicyclo[3 .2 .1]oct-3-endo-yl}benzene-1,4-dicarboxamide; 

N4-{8-[ 5-( cyclopropylcarbonyl )pyridin-2-yl]-8-azabicyclo[3 .2 .1]oct.3-endo-yl}-2-( {2-[( 1-m ethyl ethyl )oxy]ethyl}a mi no }benzene-1 • 4-
dicarboxamide; 
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NAME 

N4-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl)-8-azabicyclo[3.2.1)oct-3-endo-yl}-2-[(cis-4-hydroxy-4-rnethylcyclohexyl)amino]benzene-
1.4-dicarboxamide; 

N4-{8-[5-( cyclopropylcarbonyt )pyridin-2-yl)-8-azabicyclo[3.2. 1)oct-3-endo-yl}-2-{[(1 S )-1-methylpropyljamino}benzene-1 .4-
dicarboxamide; 

N4-{8-[5-{ cyclopropylcarbony1)pyridin-2-yl]-8-azabicyclo[3.2.1]oct-3-endo-yl}-2-[(1-methylpropyl)amino )benzene-1,4-dicarboxarnide; 

N4-{8-[5-{ cyclopropytcarbonyl)pyridin-2-yl]-8-azabicyclo[3.2. 1]oct-3-endo-yl}-2-(propylam ino )benzene-1,4-dicarboxamide; 

N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl)-8-azabicyclo[3.2. 1]oct-3-endo-yl)-5-[(1-ethytpropyl)amino)-2-fluorobenzene-1.4-
dicarboxamide; 

N4-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3 .2.1]oct-3-endo-yl}-2-[(trans-4-piperidin-1-ylcyclohexyl)amino]benzene-1,4-
dicarboxamide; 

N4-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3 .2.1]oct-3-endo-yl}-2-{[(1 R)-1-methylpropyl]amino}benzene-1.4-
dicarboxamide; 

N4-{8-[5-( cyclopropylcarbonyl)pyridin-2-yQ-8-aza bicyclo[3.2. 1]oct-3-endo-yl}-2-{[(1S)-1.2-dimethylpropyl]amino}benzene-1.4-
dicarboxamide; 

N4-{8-[5-( cyclopropylcarbonyl )pyridin-2-yl]-8-azabicyclo[3 .2. 1 )oct-3-endo-yl}-2·[(1-cyclopropylethyl )amino]benzene-1 ,4-
dicarboxamide; 

N4-{8-[5-{ cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1]oct-3-endo-yl}-2-{[(1 R)-1,2-dimethylpropyl]amino}benzene-1,4-
dicarboxamide; 

N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3 .2.1]oct-3-endo-yl}-5-[(1-ethyl-2-methylpropyl)amino]-2-methylbenzene-1, 4-
dicarboxamide; 

N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1]oct-3-endo-yl}-2-methyl-5-{[(1 R)-1-methylpropyl]amino }benzene-1,4-
dicarboxamide; 

N-{8-[5-( cyclopropylcarbonyt)pyridin-2-yl]-8-azabicyclo[3.2.1)oct-3-endo-yl}-5-{(1-cyclopropylethyl)amino]-2-methylbenzene-1,4-
dicarboxamide; 

N-{8-[ 5-{ cyclopropylcarbonyl )pyridi n-2-yt]-8-azabicyclo[3 .2.1]oct-3-endo-yl)-5-[(1-cyclopropylpropyl )amino ]-2-methylbenzene-1, 4-
dicarboxamide; 

N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1]oct-3-endo-yt)-2-methyl-5-{[(1 R )-1,2,2-trimethylpropyl]amino }benzene-
1,4-dicarboxamide; 

N-{8-[ 5-( cyclopropylcarbonyl)pyrid in-2-yl]-8-azabicyclo[3. 2. 1 ]oct-3-endo-yl}-5-{[ ( 1 R )-1 ,2-dimethytpropyl)amino }-2-methylbenzene-
1.4-dicarboxamide; 

N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}-2-methyl-5-[(3 ,3,3-trifluoro-1-
methylpropyt)amino)benzene-1.4-dicarboxamide: 

N-{8-[5-( cyclopropylcarbonyt )pyridin-2-yl]-8-aza bicyclo[3. 2. 1 ]oct-3-endo-yt}-2-methyl-5-{[2-m ethyl-1-
(trifluoromethyl)propyl]amino}benzene-1,4-dicarboxamide; 
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NAME 

N-{8-[5-( cyclopropylcarbonyl )pyridin-2-yl)-8-azabicyclo[3. 2. 1 )oct-3-endo-yl}-2 -methyl-5-{[2-methyl-1-(1-
m ethylethyl)propyl]amino}benzene-1,4-dicarboxamide; 

2 -bromo-N-{8-[ 5-( cyclopropylcarbonyl)pyridin-2 -yl]-8-azabicyclo[3 .2. 1 )oct-3-endo-yl}-5-[ ( 1-ethylpropyl)am inojbenzene-1 . 4-
dicarboxamide: 

N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl)-8-azabicyclo[3.2 .1 ]oct-3-endo-yl}-2-m ethyl-5-[( 1-methylethyl)amino ]benzene-1.4-
dicarboxamide; 

N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3 .2.1 )oct-3-endo-yl}-5-[( dicyclopropylmethyl)amino]-2-methylbenzene- i. 4-
dicarboxamide; 

5-( cyclopentylamino }-N-{8-[5-( cyclopropylcarbonyl)pyridin-2 -yl]-8-azabicyclo[3.2. 1]oct-3-endo-yl}-2-methylbenzene-1, 4-
dicarboxamide: 

N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}-2-methyl-5-([1-(trifluoromethyl)propyljamino}benzene-
1.4-dicarboxamide: 

N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl}-8-azabicyclo[3.2.1 ]oct-3-endo-yl}-2-methyl-5-[(2-m ethylpropyl)amino)benzene-1, 4-
dicarboxamide: 

5-[( cyclopentylmethyl )amino}-N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1)oct-3-endo-yl}-2-methylbenzene-1.4-
dicarboxamide; 

5-( cyclobutylamino }-N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3 .2. 1]oct-3-endo-yl}-2-methylbenzene-1. 4-
dicarboxam ide; 

N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1]oct-3-endo-yl}-2-methyl-5-{[(1 S }-1-methylpropyl]amino }benzene-1 .4-
dicarboxamide; 

N-{8-[5-( cyclopropylcarbonyl )pyridin-2-yij-8-azabicyclo[3.2.1]oct-3-endo-yl}-5-[(1-ethylpropyl)amino]-2-(trilluoromethyl )benzene-1, 4-
dicarboxam ide; 

2-bromo-N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1]oct-3-endo-yl}-5-{[(1 R}-1-methylpropyl]am ino }benzene-1.4-
dicarboxamide; 

2-bromo-N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl)-8-azabicyclo[3.2.1)oct-3-endo-yl}-5-[(1-methylethyl)amino]benzene-1,4-
dicarboxamide; 

N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}-5-[(2.2-dimethylpropyl)amino ]-2-methylbenzene-1,4-
dicarboxamide; 

N-{ 8-[ 5-( cyclopropylcarbo nyl)pyridi n-2-yl]-8-azabicyclo [3. 2. 1 ]oct-3-endo-yl}-5-[ ( cyclopropylm ethyl)amino ]-2-m ethylbenzene-1, 4-
dicarboxamide; 

2-bromo-5-( cyclopentylamino }-N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl}-8-azabicyclo[3.2.1 joct-3-endo-yl}benzene-1,4-
dicarboxamide; 

2-bromo-N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl)-8-azabicyclo[3.2. 1 )oct-3-endo-yl}-5-[(2-methylpropyl)amino }benzene-1.4-
dicarboxamide; 

N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl)-8-azabicyclo[3.2.1 )oct-3-endo-yl}-2-m ethyl-5-[(3 ,3,3-trifluoropropyl )amino ]benzene-1 . 4-
dicarboxamide: 
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NAME 

N-{8-(5-( cyclopropylcarbony1)pyridin-2-yl]-8-azabicyclo[3.2.1)oct-3-endo-yl}-2-methyl-5-(propylamino )benzene-1, 4-dicarboxamide: 

N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl)-8-azabicyclo[3.2.1)oct-3-endo-yl}-2-methyl-5-{[1-(1-
methylcyclopropyl)ethyl]amino}benzene-1,4-dicarboxamide; 

2 -bromo-N-{8-[5-( cyclopropylcarbonyl)pyridin-2 -yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}-5-[(2,2-dimethylpropyl)amino )benzene-1 ,4-
dicarboxamide; 

2-bromo-N-{8-[5-( cyclopropylcarbonyl}pyridin-2-yl]-8-azabicyclo[3 .2. 1Joct-3-endo-yl}-5-{[(1 R}-1,2-dimethylpropyl}amino}benzene-
1,4-dicarboxamide; 

N-(8-[5-( cyclopropylcarbonyl)pyridin-2-yl)-8-azabicyclo[3.2 .1 ]oct-3-endo-yl}-5-{[2-fluoro-1-{fluoromethyl)ethyl]amino}-2-
methylbenzene-1,4-dicarboxamide; 

2-bromo-N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}-5-(propylamino )benzene-1 , 4-dicarboxamide; 

N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1}oct-3-endo-yl}-5-{[(1 R}-1-methylpropyl]amino}-2-
{trifluoromethyl)benzene-1,4-dicarboxamide; 

2-bromo-N-{8-[5-(cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3.2. 1}oct-3-endo-yl}-5-[(3.3,3-trifluoropropyl}amino ]benzene-1. 4-
dicarboxamide; 

2-bromo-5-( cyclobutylamino }-N-{8-[5-( cyclopropylcarbonyl)pyridin-2-yl]-8-azabicyclo[3.2. 1 ]oct-3-endo-yl}benzene-1,4-
dicarboxamide; 

2-[( cyclopropylm ethyl)amino]-N4-(8-{5-[3-( 1-methylpiperidin-4-yl)propanoyl]pyridin-2-yl}-8-azabicyclo[3.2.1 joct-3-endo-yl)benzene-
1,4-dicarboxamide; 

2-[{ cyclopropylmethyl)amino]-N4-{8-[5-(3-hydroxy-4-methylpentanoyl)pyridin-2-yl]-8-azabicyclo{3.2.1]oct-3-endo-yl}benzene-1.4-
dicarboxamide; 

2-[( cyclopropylmethyl)aminoj-N4-{8-[5-( 3-phenylpropanoyl)pyridin-2-ylj-8-azabicyclo[3 .2.1 ]oct-3-endo-yl}benzene-1,4· 
dicarboxamide; 

2-(( cyclopropylmethyl )amino J-N4-{8-[5-(3-hydroxy-3-phenylpropanoyl )pyridin-2-ylj-8-azabicyclo[3 .2.1]oct-3-endo-yl}benzene-1.4-
dicarboxamide; 

2-[( cyclopropylm ethyl )amino ]-N4-{8-[5-{ 4-methylpentanoyl)pyridin-2-yl]-8-azabicyclo[3 .2. 1 joct-3-endo-yl}benzene-1 , 4-
dicarboxamide; 

N4-{8-[5-( 3-cyclohexylpropanoyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}-2-[{ cyclopropylmethyl)amino]benzene-1, 4-
dicarboxamide; 

5-[( 1-ethylpropyl )amino J-2-m ethyl-N-( 8-{5-[3-( 1-m ethylpiperidin-4-yl )propanoyl}pyrid in-2-yl}-8-azabicyclo [3 .2 .1 }oct-3-endo-
yl)benzene-1,4-dicarboxamide; 

2-(( cyclopropylmethyl)amino)-N4-{8-[5-(3-piperidin-4-ylpropanoyl)pyridin-2-yl)-8-azabicyclo[3.2.1 joct-3-endo-yl}benzene-1,4-
dicarboxamide; 

2-[( cyclopropylmethyl)aminoJ-N4-{8-[5-(N ,N-dimethyl-beta-alanyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}benzene-1,4-
dicarboxamide; 
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NAME 

2-[( cyclopropylmethyl)amino }-N4-( 8-{5-[3-( methyloxy)propanoyl]pyrid in-2-yl}-8-azabicyclo[3.2.1 ]oct-3-endo-yl )benzene-1,4-
dicarboxamide; 

2-[( cyclopropylmethyl )amino J-N4-{8-[5-( 3-piperidin-1-ylpropanoyl)pyridin-2-yij-8-aza bicyclo[3. 2. 1]oct-3-endo-yl}benzene-1,4-
dicarboxamide; 

2-[( cyclopropylmethyl)amino)-N4-( 8-{5-[3-( ethyloxy)propanoyl)pyridin-2-yl}-8-azabicyclo[3 .2.1]oct-3-endo-yl)benzene-1,4-
dicarboxamide; 

2-(( cyclopropylmethyl)am ino )-N4-( 8-{5-[N-( 4-fluorophenyl }-beta-alanyl)pyridin-2-yl}-8-azabicyclo [3. 2. 1 ]act -3-endo-yl )benzene-1, 4-
dicarboxamide; 

2 -(( cyclopropylmethyl)amino ]-N4-{8-[5-( 3-morpholin-4-ylpropanoyl )pyridin-2-yl]-8-aza bicyclo[3.2. 1)oct-3-endo-yl}benzene-1,4-
dicarboxamide: 

2-[( cyclopropylmethyl)amino ]-N4-( 8-{5-[3-( 4-methylpiperazin-1-yl )propanoyl]pyridin-2-yl}-8-azabicyclo[3 .2. 1 ]oct-3-endo-yl)benzene-
1,4-dicarboxamide; 

2-[( cyclopropylmethyl)amino]-N4-{8-[5-(3-pyrrolidin-1-ylpropanoyl)pyridin-2-yl]-8-azabicyclo[3.2.1 )oct-3-endo-yl}benzene-1,4-
dicarboxamide; 

2-[( cyclopropylmethyl)amino)-N4-(8-{5-[3-( 4-phenylpiperazin-1-yl)propanoyijpyridin-2-yl}-8-azabicyclo[3.2. 1)oct-3-endo-yl)benzene-
1,4-dicarboxamide; 

2-[( 1-ethylpropyl}amino ]-N4-{8-[5-(3-piperidin-1-ylpropanoyl )pyridin-2-yl]-8-azabicyclo[3.2. 1 ]oct-3-endo-yl}benzene-1,4-
dicarboxamide: 

2-[( cyclopropylmethyl)amino ]-N4-{8-[ 5-{piperidin-1-ylacetyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}benzene-1.4· 
dicarboxam ide; 

N-[8-{5-acetylpyridin-2-yl}-8-azabicyclo[3.2.1]oct-3-endo-yl)-2,5-dimethylbenzene-1,4-dicarboxamide; and 

2-[{ cyclopropylmethyl)amino]-N4-{8-[5-(trifluoroacety!)pyridin-2-yl)-8-azabicyclo[3.2 .1)oct-3-endo-yl}benzene-1.4-dicarboxamide: 

or a pharmaceutically acceptable salt of any of the above compounds. 

18. A pharmaceutical composition comprising the compound according to any of 

claims 1-17, or a pharmaceutically acceptable salt thereof, and a pharmaceutically 

acceptable carrier, excipient, or diluent. 

19. A method of inhibiting HSP90 m a cell, comprising contacting the cell, in 

which inhibition of HSP90 is desired, with the compound according to any of claims 

1-17, or a pha_rmaceutical!y acceptable salt thereof. 

20. A method of treating a disease or condition that involves HSP90 comprising 

administering to an animal, in need of said treatment, the compound according to any 
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of claims 1-17, or a pharmaceutically acceptable salt thereof. 

21. The method according to claim 20, wherein the disease being treated is 

selected from breast cancer, CML, colorectal carcinoma, glioma, melanoma, multiple 

myeloma, non-small cell lung cancer, ovarian cancer, prostate cancer, renal cell 

5 carcinoma, small cell lung carcinoma, and unfolded protein response. 

10 

15 

22. The method according to claim 20, wherein the disease being treated is 

selected from neurodegenerative disease, infectious disease, inflammatory disease, 

autoimmune disorder, stroke, ischemia, cardiac disorder, sepsis, fibrogenetic disorder 

and metabolic disease. 

23. The method according to claim 20, wherein the disease being treated is a 

neurodegenerative disease characterized by accumulation ofhyperphosphorylated or 

mutated forms of the microtubule-associated protein Tau. 

24. A method of degrading aberrant Tau proteins in an animal, comprising 

administering a compound according to any of claims 1-1 7 to said animal. 

25. The method according to claim 20, wherein the disease being treated is 

infection from negative strand RNA viruses, influenza virus, hepatitis B, hepatitis C 

or herpes simplex virus type 1. 

26. The method according to claim 20, further comprising administering radiation 

treatment or one or more therapeutic agents selected from Camptothecin, Topotecan, 

20 9-Nitrocamptothecin, 9-Aminocamptothecin, Karenitecin, Irinotecan, Etoposide, 

Etoposide Phosphate, Teniposide, Amsacrine, Razoxane, Dexrazoxane, 

Mechlorethamine, Cyclophosphamide, Ifosfamide, Chlorambucil, Melphalan, 

Thiotepa, Trenimon, Triethylenemelamine, Dianhydrogalactitol, Dibromodulcitol, 

Busulfan, dimethylsulfate, Chloroethylnitrosourea, Carrnustine, Lomustine, Methyl-

25 Lomustine, Streptozotocin, Chlorozotocin, Prednimustine, Estramustine, 

Procarbazine, Dacarbazine, Hexamethylmelamine, Pentamethylmelamine, 

Temozolomide, Cisplatin, Carboplatin, Oxaliplatin, Bleomycin, Dactinomycin, 

Mithrarnycin, Rapamycin, Mitomycin C, Daunorubicin, Doxorubicin, Epirubicin, 

ldarubicin, Methotrexate, Edatrexate, Trimethoprim, Nolatrexed, Raltitrexed, 

30 Hydroxyurea, 5-fluorouracil, Ftorafur, Capecitabine, Furtulon, Eniluracil, ara~C, 5~ 

azacytidine, Gemcitabine, Mercaptopurine, Thioguanine, Pentostatin, antisense DNA, 

antisense RNA, an antisense DNA/RNA hybrid, a ribozyme, ultraviolet radiation, 

512 



Vincristine, Vinblastine, Paclitaxel, Docetaxel, L-Asparaginase, a kinase inhibitor, 

lmatinib, Mitotane, Aminoglutethimide, Diethylstilbestrol, Ethinyl estradiol, 

Tamoxifen, Anastrozole, Testosterone propionate, Fluoxymesterone, Flutamide, 

Leuprolide, Prednisone, Hydroxyprogesterone caproate, Medroxyprogesterone 

5 acetate, Megestrol acetate, lnterferon-alfa, and Interleukin. 

10 

27. The method according to claim 20, further comprising administering radiation 

treatment or one or more therapeutic agents selected from proteosome inhibitors, 

EGFR inhibitors and DNA damaging agents. 

28. A compound according to Formula II: 

or a pharmaceutically acceptable salt thereof, wherein: 

Rib is selected from heteroaryl optionally substituted with 1, 2 or 3 groups 

selected from halogen, phenyl and alkyl; 

15 R2 is a phenyl or a heteroaryl that can contain 1, 2 or 3 heteroatoms, wherein 

the aryl or heteroaryl can be substituted with 1, 2 or 3 groups selected from alkyl, 

-OH, alkoxy, and halogen; 

R3b is selected from hydrogen, -CF3, -NH2, -OH, alkyl optionally substituted 

with 1, 2 or 3 Rsb, alkoxy, dialkylaminoalkyl, cycloalkyl optionally substituted with 

20 arylalkoxy, aryl optionally substituted with 1, 2 or 3 groups selected from halogen, 

alkyl, alkoxy, dialkylaminoalkoxy and heterocycloalkyl optionally substituted with 

alkyl or aryl, alkenyl, alkynyl, heterocycloalkyl optionally substituted with a group 

selected from alkyl, -C(O)O-alkyl and arylalkyl, arylalkyl optionally substituted with 

alkylheterocycloalkyl at any ring position of the aryl group, and heteroaryl; 

25 Rsb is selected from halogen, cycloalkyl, heteroaryl optionally substituted with 

1, 2 or 3 groups selected from halogen, alkyl and alkoxy, alkylthio, heterocycloalkyl 

optionally substituted with 1, 2, or 3 groups selected from alkyl, halogen, phenyl and 

oxo, aryl optionally substituted with 1, 2 or 3 groups selected from halogen, alkyl, 
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alkoxy, dialkylaminoalkoxy and heterocycloalkyl optionally substituted with alkyl, 

alkoxy, dialkylamino, -OH, -C(O)-NH2, -C(O)-O-CH3, -C(O)-N(H)(C 1-C3)alkyl, 

heteroarylamino optionally substituted with halogen and -OCF3; 

29. 

L2b is -C(O)-NH-R3b, -CN or -C(O)-R3b; and 

Xis 0 or S. 

The compound according to claim 28, wheren Rib is 

I 

(0) 

wherein: 

10 A 3 is =N- or =CH-; 

each R18 is independently selected from -NH2, halogen and alkyl; 

the (H) ring is a 5 or 6 membered heterocyclic ring fused to the two carbon 

atoms to which the (H) ring is attached, wherein the (H) ring contains 1, 2 or 3 

heteroatoms selected from N, 0 or S; and 

15 c is 0, 1 or 2. 

30. The compound according to claim 29, wherein Formula (0) is selected from 

1H-benzimidazole optionally substituted with 1 or 2 methyl groups, lH-indole 

optionally substituted with 1 or 2 methyl groups, benzofuran, 3,4-dihydro-2H­

chromenyl optionally substituted with 1 or 2 methyl groups, 2,3-dihydrobenzofuranyl 

20 optionally substituted with 1 or 2 methyl groups, 2,3-dihydro-1,4-benzodioxin-6-yl 

optionally substituted with 1or2 methyl groups, lH-1,2,3-~enzotriazole optionally 

substituted with 1, 2 or 3 methyl groups, 9H-purin-9-yl optiona11y substituted with 1 

or 2 groups selected from halogen and amino, 1,3-benzothiazole optionally substituted 

with 1 or 2 methyl groups, and 2,3-dihydro-1-benzofuran optionally substituted with 1 

25 or 2 methyl groups. 

31. The compound according to Claim 28, wherein the compound of Formula II is 

selected from one of the following compounds: 
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1. 4-dimethyl-N-(8-{5-[( {( 1S}-1-{4-(4-methylpiperazin-1-yl)phenyljethyl}amino )carbonyl]pyridin-2-
yl}-8-azabicyclo[3.2.1}oct-3-endo-yl}-1H-benzimidazole-5-carboxamide; 

N-(8-{5-[( {( 1S)-1-f4-( 4-methylpiperazin-1-yf )phenyl]ethyl}amino )carbonyf}pyridin-2-yl}-8-
azabicyclo[3.2.1 )oct-3-endo-yl}-1,3-benzothiazole-5-carboxamide: 

4-methyl-N-(8-{5-[( {( 1S}-1-{4-(4-methylpiperazin-1-yl)phenyl)ethyl}amino )carbonyl]pyridin-2-yl}-
8-azabicyclo[3 .2. 1 ]oct-3-endo-yl}-1 H-1.2,3-benzotriazole-5-carboxamide; 

6-(3-endo-{((8-methyl-3, 4-dihydro-2H-chromen-7-yl)carbonyl)amino }-8-azabicyclo(3 .2. 1 ]oct-8-
yl}-N-{( 1S)-1-[4-(4-methylpiperazin-1-yl)phenyijethyl}pyridine-3-carboxamide; 

6-( 3-endo-{[(7 -methyl-1-benzofuran-6-yl )carbonyl)amino }-8-azabicycto[3 .2. 1 ]oct-8-yl )pyridine-3-
carboxamide: 

6-(3-endo-{[(7-methyl-1-benzofuran-6-yl)carbonyljam ino }-8-azabicyclo[3.2.1)oct-8-yl)-N-{(1 S }-1-
[4-( 4-methylpiperazin-1-yl)phenyl]ethyl}pyridine-3-carboxamide; 

6-(3-endo-{[(7-methyl-1-benzofuran-6-yl)carbonyl]amino }-8-azabicyclo[3.2 .1]oct-8-yl}-N-{[4-(1-
methylpiperidin-4-yl)phenyl]methyl}pyridine-3-carboxamide; 

6-(3-endo-{[(7-methyl-1-benzofuran-6-yl)carbonyl)amino}-8-azabicyclo[3 .2. 1joct-8-yl}-N-{[4-(4-
methylpiperazin-1-yl)phenyl]methyl}pyridine-3-carboxamide: 

N-(8-( 5-([(phenylmethyl)amino]carbonyl}pyridin-2-yl)-8-azabicyclo[3.2.1]oct-3-endo-yl]-1 H-
benzimidai.ole-5-carboxamide; 

N-(8-(5-{[(phenylmethyl)amino]carbonyl}pyridin-2-yl)-8-azabicyclo[3.2.1]oct-3-endo-yl]-1 H-
indole-4-carboxamide: 

6-(3-endo-{[(2-amino-6-chloro-9H-purin-9-yl)acetyl]amino}-8-azabicyclo(3.2.1Joct-8-yl}-N-
(phenylmethyl)pyridine-3-carboxarnide; 

6-(3-endo-{[(7-methyl-1-benzofuran-6-yl)carbonyl]amino}-8-azabicyclo[3 .2 .1 ]oct-8-yl}-N-
(phenylmethyl)pyridine-3-carboxamide: 

6-( 3-endo-{[ (7 -methyl-2 ,3-dihydro-1-benzofura n-6-yl )carbonyl]amino }-8-azabicyclo[3 .2 .1 }oct-8-
yl}-N-(phenylmethyl}pyridine-3-carboxamide; 

6-(3-endo-{[(5-methyl-2,3-dihydro-1.4-benzodioxin-6-yl)carbonyl]amino}-8-azabicyclo[3.2.1]oct-
8-yl}-N-(phenytmethyl)pyridine-3-carboxamide; 

6-(3-endo-{[( 4-methyl-1,3-benzodioxol-5-yl)carbonyl]amino}-8-azabicyclo[3.2. 1 ]oct-8-yl}-N-
(phenylmethyl)pyridine-3-carboxamide; 

8-methyl-N-[8-(5-([(phenylmethyl)aminojcarbonyl}pyridin-2-yl}-8-azabicyclo[3.2.1]oct-3-endo-
yl]quinoline-7 -carboxamide; 

6-(3-endo-{[( 8-methyl-3. 4-dihydro-2 H-chrom en-7 -yl )carbonyl]arni no }-8-azabicyclo(3 .2. 1 ]oct-8-
yl}-N-(phenylrnethyl)pyridine-3-carboxamide; 

4-methyl-N-[8-( 5-{[ (phenylmethyl)amino)carbonyl}pyridin-2-yl)-8-azabicyclo[3.2.1 ]oct-3-endo-yl]-
1 H-benzimidazole-5-carboxamide; 
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4-methyl-N-( 8-{5-[( {[ 4-( 4-methylpiperazin-1-yl )phenyl)methyt}am ino )carbonyl) pyrid in-2-yl}-8-

azabicyclo[3.2.1 ]oct-3-endo-yl}-1 H-benzimidazole-5-carboxamide; 

6-(3-endo-{[( 5-methyl-2,3-dihydrc-1,4-benzodioxin-6-yl)carbonyl]amino}-8-azabicyclc[3.2.1 Joct-
8-yl}-N-{[4-( 4-methylpiperazin-1-yf)phenyl)methyl}pyridine-3-carboxamide; 

N-[8-( 5-{[(phenylmethyf )aminc ]carbonyl}pyrid in-2-yl}-8-azabicyclc{3 .2. 1 ]oct-3-endo-yl]-1 H-
indole-6-carboxamide: 

1-methyl-N-[8-( 5-{[(phenylmethyf )amino]carbonyl}pyridin-2-yl}-8-azabicyclc[3.2. 1 ]cct-3-endo-yq-
1 H-indole-4-carboxamide; 

N4-{8-[5-( aminocarbonyl)pyridin-2-yl]-8-azabicyclo[3.2.1 ]oct-3-endo-yl}-1 H-indole-4. 7-
dicarboxamide; 

6-(3-endo-{[(7-methyl-2,3-dihydro-1-benzofuran-6-yl)carbonyl)amino}-8-azabicyclo[3.2.1 ]oct-8-
yl}-N-{( 1 S }-1-[3-(m ethyloxy)phenyl]ethyl}pyridine-3-carboxam ide; 

6-(3-endo-{[ (7 -m ethyl-2 ,3-di hydro-1-benzcfu ran-6-yl )carbonyl]am ino }-8-azabicyclc [3 .2. 1 ]cct-8-

yl}-N-{[ 4-( 4-methylpiperazin-1-yl)phenyl]methyl}pyridine-3-carboxamide; 

6-( 3-endo-{[ (7 -methyf-2 ,3-di hydro-1-benzofuran-6-yl )carbonyljam ino }-8-azabicyclc[3. 2 .1 ]cct-8-
yf)pyridine-3-carboxamide; 

6-(3-endo-{[(7 -methyl-2 ,3-dihydro-1-benzofu ran-6-yl)carbonyl]am inc }-8-azabicyclo[3 .2. 1 ]cct-8-

yl}-N-{( 1S}-1-[4-( 4-methylpiperazin-1-yl)phenyfjethyf}pyridine-3-carboxamide; 

6-(3-endc-{[ (7 -m ethyl-2 ,3-dihydro-1-benzofuran-6-yl)carbonyljam ino }-8-aza bicyclo[3.2. 1 )oct-8-

yl}-N-{[4-( 1-methylpiperidin-4-yf)phenyl)methyl}pyridine-3-carboxamide; 

N-[{ 4-{[2-{ diethylaminc )ethyl)oxy}phenyl)methyl]-6-(3-endc-{[(7-methyl-2,3-dihydro-1-

benzofuran-6-yl)carbonyijamino}-8-azabicyclo[3.2.1joct-8-yl)pyridine-3-carboxamide; 

N-( cyclopropylm ethyl }-6-( 3-endo-{[(7-m ethyl-2,3-dihydro-1-benzofuran-6-yl)carbonyl]amino }-8-
azabicyclo[3.2 .1 joct-8-yl)pyridine-3-carboxamide: 

N-[2-( diethylamino )ethyl]-6-(3-endo-{[(7-methyl-2,3-dihydro-1-benzofuran-6-yl)carbonyl}amino }-
8-azabicyclo[3.2.1]oct-8-yl)pyridine-3-carboxamide; 

6-( 3-endo-{[ (7 -methyl-2,3-dihydrc-1-benzofuran-6-yl )carbcnyl]amino }-8-azabicyclo[3 .2. 1 ]cct-8-
yf}-N-[(3R}-1-methylpyrrolidin-3-yljpyridine-3-carboxamide; 

6-(3-endo-{[(7-methyf-2,3-dihydro-1-benzofuran-6-yl)carbonyl]amino}-8-azabicyclo[3.2.1 ]oct-8-
yl}-N-[ (3S }-1-m ethylpyrrclidi n-3-yf]pyridine-3-carbo xam ide; 

6-(3-endo-{[(7 -m ethyl-2,3-dihydro-1-benzofuran-6-yl )carbonyl]am inc }-8-azabicyclc[3 .2.1 ]cct-8-
yl}-N-( 1-methylpiperidin-4-yl)pyridine-3-carboxamide; 

N-[{ 1S}-1-(4-{[2-( diethylamino )ethyl]oxy}phenyf )ethyl}-6-{3-endo-{[(7-methyl-2,3-dihydro-1-

benzofuran-6-yl)carbonyl]amino}-8-azabicyclc[3.2.1jcct-8-yl)pyridine-3-carboxamide; 

7-methyl-N-{8-{5-[( 4-methylpiperazin-1-yl )carbonyl)pyridin-2-yl}-8-azabicyclo[3.2 .1 jcct-3-endo-
yl}-2 ,3-dihydro-1-benzofuran-6-carboxamide; 
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N-( 1-ethylpiperidin-3-yl )-6-( 3-endo-{((7 -methyl-2, 3-dihydro-1-benzofu ran-6-yl)carbonyl]amino }-8-
azabicyclo[3.2.1 ]oct-8-yl)pyridine-3-carboxamide; 

6-( 3-endo-{[ (7 -m ethyl-2, 3-dihydro-1-benzofuran-6-yl )carbonyl]a mi no }-8-azabicyclo[3 .2. 1 )oct-8-
yl )-N-[(3R)-1-( 1-methylethyl)pyrrolidin-3-yl]pyridine-3-carboxamide; 

6-(3-endo-{((7-methyl-2, 3-dihydro-1-benzofuran-6-yl)carbonyl]amino}-8-azabicyclo[3 .2.1 ]oct-8-
yl}-N-[(3$ }-1-methylpiperidin-3-yl]pyridine-3-carboxamide; 

6-(3-endo-{[(7-methyl-2,3-dihydro-1-benzofuran-6-yl)carbonyl)amino}-8-azabicyclo[3.2.1]oct-8-
yl}-N-[(3S }-1-( 1-methylethyl}pyrrolidin-3-yl]pyridine-3-carboxamide; 

N-[ (3S }-1-ethyl pyrrolidin-3-yl]-6-(3-endo-{[(7 -m ethyl-2,3-dihydro-1-benzofu ran-6-
yl)carbonyl]amino }-8-azabicyclo[3.2. 1 )oct-8-yl)pyridine-3-carboxamide: 

6-(3-endo-{[(7-methyl-2,3-dihydro-1-benzofuran-6-yl)carbonyl]amino}-8-azabicyclo(3 .2 .1 ]oct-8-
yl )-N-( 1-( 1-methylethyl )piperidin-4-yl]pyridine-3-carboxamide: 

N-( 1-ethylpiperidin-4-yl )-6-(3-endo-{[(7-methyl-2,3-dihydro-1-benzofuran-6-yl)carbonyl]amino }-8-
azabicyclo[3.2.1]oct-8-yl)pyridine-3-carboxamide: 

N-[(3R )-1-ethylpiperidin-3-ylj-6-(3-endo-{[(7-methyl-2,3-dihydro-1-benzofuran-6-
yl)carbonyl]amino}-8-azabicyclo[3.2.1]oct-8-yl)pyridine-3-carboxamide: 

N-( 1-ethylazetidin-3-yl)-6-(3-endo-{[(7-methyl-2,3-dihydro-1-benzofuran-6-yl)carbonyl]amino}-8-
azabicyclo[3.2.1 ]oct-8-yl)pyridine-3-carboxamide; 

6-( 3-endo-{[( 7 -m ethyl-2, 3-dihydro-1-benzofuran-6-yl )carbonyl)amino }-8-azabicyclo[3 .2. 1 ]oct-8-
yl)-N-[1-(1-methylethyl)azetidin-3-yl]pyridine-3-carboxamide; 

N-( 1-methylazetidin-3-yl)-6-{3-endo-{[(7-m ethyl-2, 3-dihydro-1-benzofuran-6-yl)carbonyl]amino )-
8-azabicyclo[3.2.1)oct-8-yl)pyridine-3-carboxamide; 

N-[(3R)-1-ethylpyrrolidin-3-yl]-6-(3-endo-{[(7-methyl-2 ,3-dihydro-1-benzofuran-6-
yl)carbonyl]amino}-8-azabicyclo[3.2.1Joct-8-yl)pyridine-3-carboxamide; 

6-(3-endo-{[(7-methyl-2,3-dihydro-1-benzofuran-6-yl)carbonyl]amino}-8-azabicyclo(3.2 .1 ]oct-8-
yl)-N-[{3R)-1-(1-methylethyl)piperidin-3-yl]pyridine-3-carboxamide; 

N-[( 3S )-1-ethylpiperidin-3-yl]-6-(3-endo-{[(7-methyl-2,3-dihydro-1-benzofuran-6-
yl)carbonyl]amino}-8-azabicyclo(3.2.1]oct-8-yl)pyridine-3-carboxamide: 

6-(3-endo-{[(7-m ethyl-2,3-dihydro-1-benzofuran-6-yl)carbonyljamino}-8-azabicyclo[3.2 .1]oct-8-
yl}-N-[(3$ }-1-( 1-methylethyl)piperidin-3-yl]pyridine-3-carboxamide; and 

6-(3-endo-{[(7-m ethyl-2,3-dihydro-1-benzofuran-6-yl)carbonyl]amino}-8-azabicyclo[3.2 .1)oct-8-
yl)-N-[(3R )-1-methylpiperidin-3-yl]pyridine-3-carboxamide, 

or a pharmaceutically acceptable salt of any of the above compounds. 
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32. A pharmaceutical composition comprising the compound according any of 

claims 28-31, or a pharmaceutically acceptable salt thereof, and a pharmaceutically 

acceptable carrier, excipient, or diluent. 

33. A method of treating a disease or condition that involves HSP90 comprising 

5 administering to an animal, in need of said treatment, the compound according to any 

of claims 28-31, or a pharmaceutically acceptable salt thereof. 

34. The method according to claim 33, wherein the disease being treated is 

selected from breast cancer, CML, colorectal carcinoma, glioma, melanoma, multiple 

myeloma, non-small cell lung cancer, ovarian cancer, prostate cancer, renal cell 

1 O carcinoma, small cell lung carcinoma, unfolded protein response, neurodegenerative 

disease, infectious disease, inflammatory disease, autoimmune disorder, stroke, 

ischemia, cardiac disorder, sepsis, fibrogenetic disorder, d metabolic disease, infection 

from negative strand RNA viruses, influenza virus, hepatitis B, hepatitis C, and 

herpes simplex virus type 1. 
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