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CLAIMS

1. A compound of formula (1):

NG

A3 /A1

acceptable salt thereof, wherein:

A; is Nor CRg;

Ay is N, N(O) or CRy;\

Az is Nor CRg;

Ay is selected from a bond, {02, NRy, or O;

L is selected from a bond, opally substituted C;4alkyl, C;. cycloalkyl, Cs.¢
heterocycloalkyl, or Ca4 alkenyl; )

R; is X-Ryg;

X is a bond, or Cj4alkyl and;

Rys is selected from the group consistif Ci.salkyl, Cs.sbranched alkyl, C;.
scycloalkyl, heterocycloalkyl, C;.g-partially unsa ted cycloalkyl, aryl, and heteroaryl;
wherein R4 is substituted with one to three groups “ ndependently selected from halogen,
hydrogen, Cy.salkyl, C,chaloalkyl, C;.¢branched alkyl, C; b hed haloalkyl, OH, C;.salkoxy,
R22-OR 12, S(0)o-2R 12, R22-S(0).2R12, S(0)2NR 3R 14, Rzz-S(O)z 13R14, C(OJOR 12, Ran-
C(O)OR 2, C(O)R19, R22-C(O)Ry4, O-C,.3 alkyl, OC;.; haloalkyl, R22-OC(O)R s,
C(O)NR 3R 4, R22-C(O)NR 3R 14, NR58(0)2R12, R22-NR;58(0)2R 12, ' 17R 18, R22=NR7R s,
NR;5C(O)R 9, R22-NR5C(O)R 19, NR;5C(O)YOCH,Ph, Rzz—NR15C(O)O 2Ph, NR;sC(O)OR 3,
R22-NR15C(O)OR 12, NRjsC(O)NR 3R 14, and Rz2-NRsC(O)NR 3R 143

Ri7 and R,3 are each, independently, selected from the group consist of hydrogen,

hydroxyl, Cialkyl, Ci.shaloalkyl, C; ¢sbranched alkyl, C;. cycloalkyl, R22-8(0)o.2R 2,
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R22-S(ORNR13R 14, R2-C(O)OR 12, R2-C(O)R 19, R22-OC(O)R 9, R22-C(O)NR 3R 14, Ro-
NR;58(0)} 2> R22-NR23R24, R22-NR15C(O)R 19, R22-NR15C(O)YOCH,Ph, Ry2-NR;sC(O)OR2, Raa-
NRISC(O)NR 14, cycloalkyl, heterocycloalkyl and heteroaryl; alternatively, Ry7 and Ry along
with the nitrogtom to which they are attached to can be taken together to form a four to six
membered ring wherein the carbon atoms of said ring are optionally substituted with
Ry, and the of said ring are optionally substituted with Ry;;

Ry is selected m optionally substituted alkyl, optionally substituted cycloalkyl,
optionally substituted heycloalkyl, optionally substituted aryl, and optionally substituted
heteroaryl;

Ry Is selected from the ;s oup consisting of C_¢alkyl or C;4haloalkyl;

Ry is selected from the s D consisting of C;_salkyl, C;.¢haloalkyl, C(O)R,2, C(O)OR 5,
S(O%Rz;

R, is selected from the group c031st1ng of Cys alkyl, Ci¢haloalkyl, C;. branched alkyl,
Ci¢branched haloalkyl; \

Ra; and Ry4 are each, independently, cted from the group consisting of hydrogen, C,¢
alkyl, Cy¢haloalkyl, C; ¢ branched alkyl, C;.¢ br haloalkyl;

R is selected from the group consisting . ptionally substituted Cy alkyl, optionally
substituted C; ¢ branched alkyl, optionally substitut C;.3 cycloalkyl, optionally substituted
heterocycloalkyl, optionally substituted aryl, and lly substituted heteroaryl;
R4, Rs, and Rg are each, independently, selected s the group consisting of hydrogen,
hydroxyl, cyano, halogen, C,_4 alkyl, C;.shaloalkyl, C24 , Ca4 alkynyl, amino, NRjgRy,
and alkoxy; N
R3, R7 and Ry are each, independently, selected from ;s congsisting of hydrogen,
hydroxyl, cyano, halogen, alkyl, haloalkyl, alkenyl, alkynyl, a]komeR] 1» C(O)R2,
C(O)OR1z, C(OINR 3R14, S(O).2R 12, S(0)p2NR13R1, and optionally) ubsttuted Cs.
cycloalkyl;

Ry is selected from the group consisting of hydrogen, Cy4 alkyl xy, C(O)R 3,

C(O)OR 5, C(O)NR ;3R 14, S(0)o.2R 12, S(O).2NR ;3R 14, optionally substltuted o34 cycloalky] and

optionally substituted heterocycloalkyl; ﬁ
Ry and Ry; are each, independently, selected from the group consisting ydrogen,

hydroxyl, alkyl, alkoxy, C(O)Ru, C(O)OR[z,C(O)NRlaRM, S(O)o.sz, and S(O)o- 13R14;
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alternatively, R and Ry along with the nitrogen atom to which they are attached to can be taken

together to Yorm an optionally substituted four to six membered heteroaromatic, or a non-

branched alkyl, s Ikyl, branched haloalkyl, (CHp)p.3-cycloalkyl, (CHz)o-3- heterocycloalkyl,
(CH,)o.3- aryl, and oaryl;

Rj3z and R4 are h, independently, selected from the group consisting of hydrogen,
hydroxyl, alkyl, branched al kyl, haloalkyl, branched haloalkyl, alkoxy, cycloalkyl or
heterocycloalkyl; and altema cely, Rj3 and Ry along with the nitrogeh atom to which they are
attached to can be taken tOgethe o form an optionally substituted four to six membered

heteroaromatic, or non-aromatic he grocyclic ring.

2. A compound of Claim v
AjisN;
Az isN; and
Ajis CRg.

3. Acompound of Claim I, wherein A; i% CRe, Az is CRy, and A; is CR.

4. A compound of Claim 1, wherein A, is CRY, A; is N, and A; is CRg.
5. A compound of Claims1, wherein:
Al is N;
Az is CR7; and
Az is CRs.
6. A compound of Claims 1, 2, 3, 4, or 5, wherein: \
Rg is selected from halogen, hydrogen, CN, CF;, O-C;. 3-alkyand Ci.3-alkyl.

7. A compound of Claims 1, 5, or 6, wherein:
Ry is selected from Cl, F, and methyl.
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A compound of Claims 1, 2, 3, 4 or 5, wherein:
. RgisCL

\compound of Claims 1, or 8, whercin:

NR 7R3, R»-NR 7R 15, NR; 19, R22-NR5C(O)R 14, and NR;sC(O)YOCH Ph.
10. A compound of Claims I or 9, Wherein:
Ry¢ is selected from the group co ~ of C\;-alkyl, cyclopentyl, cyclohexyl,
piperidine, piperazine, morpholine, pyrrolidine, cyclohexenyl, and
tetrahydro-2H-pyran;
wherein R,¢ i1s substituted with one to t groups selected from amino,
hydroxyl, NHCH;-phenyl, CHz-amino, COO-t-buty , methoxy, NH-80,-ethyl, CH;-
NHSO,-cthyl, SO;-ethyl, t-butyl, methyl, CH,-COOH, €0-NHCH;, CON(CHs),,
NHC(CHj3)-CH;-S0,-CH;, NH-COO-CH,-phenyl, hydro-methyl, CH3;-NH-CH3, CH,-
NH-othyl, NH-CH,-CHy-methoxy, CH,-NH-CO-CH3, NH-CH,-CH,0H, NH-CO-CH,-
N(CHj3),. NH-CO-methylpyrrolidine, NH-CHz-C(CHg)-dioxol, NH-CO-pyridyl, NH-

ethyl, pyrrolidine, CH,-NH-CO-pyridyl, NH-tetrahydropyran, C 0 H2-N(CH3)2, NH-
CH3-C(CHj3)-dimethyldioxolane, tetrahydropyran, CO-methylpyrro ing, CH,-
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SO,-méthyl, (CHy)sN(CH),, piperizine,

" /., N Vi \__C\/i

and o holine.

1. A'sompound of Claims 1, 6, 8, 9, or 10 wherein:
Rj is selected , methyl, cyano, chloro, CONH,, amino, cyclopropyl, ethyi,
and fluoro;
R4 is selected from halo n, methyl, hydrogen, and halo-methyl;
Re is H;
Ry is selected from H, COOH,"
Rgis Cl;
R;7 and R are each, independentl elected from the group consisting of
hydrogen, Cy.salkyl, C:shaloalkyl, Cs branchied alkyl, Rz>-ORyz, Rzz-S(O)aRiz, Raz-
NR5S(O)R 2, heterocycloalkyl or heteroaryl; :

F, CONH,, CN, and CF3;

ternatively, Ri7 and Ry along with the
nitrogen atom to which they are attached to can together to form a four to six
membered heterocyclic ring wherein said ring are optionally substituted
with Rz, and the ring nitrogen atoms are optionally - ituted with Ry;;
Rys is selected from Cy3-alkyl, optionally substituted he rocycloalkyl, optionally
substituted aryl or optionally substituted heteroaryl;
Ry represents the group Cy.salkyl; and

Ry is selection from the group consisting of C,4alkyl, and Cs.6 -

12. A compound of Claims 1, 8, 9, 10, or 11, wherein:
Ay is selected from NRs, O, and a bond;
L is selected from a bond, C;4-alkyl, and cyclopropyl;
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R; i selected from the group consisting of Cs.; cycloalkyl, a five to seven membered

heterocycloalky
or three substitus independently selected from hydrogen, cyano, CO-NH,, halogen, methoxy,

I, phenyl, and pyridyl, wherein each said R, group is substituted with one, two,
dihalo-methoxy, tn'lo-methoxy, trihalo alkyl, C,.3-alkyl, and hydroxy; and
R, represents 1t ethyl, hydrogen, or ethyl.
13. A compoundofClaim 1, wherein:
Apis CRg;
A, is CRy;
Ajzis CRg;
Ay is selected from NRs, O, a
L is a bond, C,. alkyl, or Cs-¢-cycloalkyl;
R; is X-Ryg;
X is a bond, or C,.; alkyl;
Ry¢ is selected from the group consistin 'of Cy2-alkyl, cyclopentyl, cyclohexyl,

a bond;

piperidine, piperazine, morpholine, pyridine, pyrro idine, cyclohexenyl, and tetrahydro-2H-
pyran; ' ,_

wherein R ¢ is substituted with one to three gr ps independently selected from amino,
hydroxyl, NHCH;-phenyl, CH,-amino, COO-t-butyl, H, hoxy, NH-SO;-ethyl, CH,-NHSO,-
ethyl, SO»-ethyl, t-butyl, methyl, CH,-COOH, CO-NHCH; CON(CH3);, NHCH,-CH,-S0,-CHj,
NH-COQO-CH,-phenyl, hydroxy-methyl, CH,-NH-CH3, CH,- I-ethyl, NH-CH,-CH;-methoxy,
CH»-NH-CO-CH3, NH-CH,;-CH,0H, NH-CO-CH,-N(CHj),. NH«CO-methylpyrrolidine, NH-
CO-pyridyl, NH-ethyl, pyrrolidine, CH,-NH-CO-pyridyl, COCH,-N(CHj3),, tetrahydropyran,
CO-methylpyrrolidine, CH,-methylpiperidine, NH-CO-CHj;, NH-SO3-CH;, NH-CH,-
tetrahydrofuran, NH-CH,-dioxane, N(CH3)-CH,CH,-OCH;, CH(OH)- 2-amino, NH-CH,CH,-
OCF;, NH(CH;)-CH,-OCH;, NH-CH,-CH(CF;3)-OCH;, F, NH-oxetane, cH;-CH,-OCH;, CHa-
OCHj;, CHy-tetrahydropyran, CHz-methylpiperizine, NHz-CHg-CH(OH)-CF piperidine, CH;-
pyrrolidine, NH-CH(CH;)CH,QCH;, NH-tetrahydrofuran, (CH,);-NH,, hydro ) ethyl, propyl,
CHa-pyridyl, CH,-piperidine, morpholine, NH-chloropyrimidine, NH-CH;;CH2 O,-methyl,
(CH3)3-N(CH3),, piperizine, CHy-morpholine, NH-CH,-C(CH;)-dioxolane, NH-
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tetrahropyran NH-CH,-C(CH;)-dimethyldioxolane, NH-CH(CH,-OCH3),;, NH-CH;-oxetane,
NH-tetrak dropyran N(CH3)-CH,CH,-OCH;, NH-CH(CH3)-CH,-OH,

5 m L, KL

3 1

HN

and NH-CH(SH;)-CH-OH;
R; is selected ‘e. the group consisting of cyclohexyl, 1,3-dioxane, pyridinyl, phenyl,
tetrahydropyranyl, cyclotyl, 1,4-dioxane, morpholinyl, alky! substituted dioxane,

tetrahydrofuranyl, dioxepane , o ridinyl, and ,

wherein each said R; grou substituted with one, two, or three substituents
independently selected from Cl, Br, ethoxy, hydroxy-methyl, hydrogen, carboxamide,
cyano, dihalo-methoxy, trihalo-methoxriﬂuoro-methyl, hydroxyl, and methyl; and
Ry, is chloro, hydrogen, triﬂuoro-hyl, fluoro, or bromo;
Rs, and R are each independently -- gen;

R; is selected from hydrogen, fluoro, c ano, CO-NH;, chloro, amino, methyl, and

cyclopropyl;
R, is selected from H, trifluoro-methyl, COOH, CO-NH., and cyano;
Rg represents Cl; and

Ry is selected from the group consisting of H, eth and methyl,

14. A compound of Claims 1, or 12 selected
N2'-(trans-4-aminocyclohexyl)-5'-chloro-3,5-difluoro- —((tetrahydro-2H-pyran -4-
yl)methyl)-2,4'-bipyridine-2',6-diamine; ‘,
N2'-(trans-4-aminocyclohexyl)-5'- ﬂuoro-N6—(3-ﬂuorobenzyl 4'-b1pyr1dme-2 6-
diamine; \
3,5'-dichloro-N2'-(trans-4-(((R)-2,2-dimethyl-1,3-dioxolan-4-
yl)methyl)aminocyclohexyl)—NG-((tetrahydro-2H-pyran-4-y1)methyl)-2,4'-' pyridine-2',6-

diamine; \
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((tetrahydro-ZH- an-4-yl)methy!)-2,4'-bipyridine-2',6-diamine;

5'-chloro-5-fl joro-N2'-(trans-4-(oxetan-2-yl-methylamino )cyclohexyl)-N6-((tetrahydro-
2H-pyran-4-yl)methyl 2,4-bipyridine-2',6-diamine;

35 '—dich]oro—NZ’ trans-4-((R)-1-methoxypropan-2-yl-amino)cyclohexyl)-N6-(((S)-
tetrahydro-2H-pyran-3-yhmethyl)-2,4"-bipyridine-2'6-diamine;

3,5'-dichloro-N2'(transc4-((R)- I-methoxypropan-2-yl-aminc)cyclohexyl)-N6-(R)-
tetrahydro-ZH—pyran-3-yl)meth )-2,4"-bipyridine-2',6-diamine;

4-((5'—chloro-2'-(trans-4-(( 1-methoxypropan-2-yl-amino)cyclohexylamino)-2,4'-
bipyridin-6-yl-amino)methyl)tetrahy 0 -2H-pyran-4-carbonitrile;

N2'-(trans- 4-ammocyclohexyl)--chloro-S-ﬂuoro-N6 (3-fluorobenzyl)-2,4"-bipyridine-

2'.6-diamine;
2'-(trans-4-aminocyclohexylamino)- 5 ch]oro 6-(3-fluorobenzylamino)-2,4'-bipyridine-5-
carbonitrile;

N2'-(trans-4-aminocyclohexyl)- 3-ch10r0—5 ﬂuoro-N6 ((tetrahydro-2H-pyran-4-

5'-chloro-N6~(3-fluorobenzyl)-N2'-((1R, 3S)
bipyridine-2',6-diamine;
3,5'-dichloro-N2'-(trans-4-((R)-1 -methoxypropan- l-amino)cyclohexyl)-N6-
((tetrahydro-2H-pyran-4-yl)methyl)-2,4'-bipyridine-2',6-diami ne;
5'-chloro-3-fluoro-N2'-(trans-4-((R)-1 -methoxypropan—
((tetrahydro-2H-pyran-4-yl)methyl)—2,4'-bipyridine-2',6-diamine;
5'-chloro-5-fluoro-N2'-(trans-4-((R)- l-methoxypropan-z-yl- i
((tetrahydro-2H-pyran-4-ylymethyl)-2,4"-bipyridine-2',6-diamine; |
-(trans-4-((R)-l-

yhmethyl)-2,4"-bipyridine-2',6-diamine;
methylamino)methyl)cyclopentyl)-2,4'-

5'-chloro-N6-((2,2-dimethyltetrahydro-2H-pyran- ~yl)methy1)—N
methoxypropan-2-yl-amino)cyclohexyl)-2,4'-bipyridine-2',6-diamine;

5'-chloro-N6-({(S)-2,2-dimethyltetrahydro-2H-pyran-4-yl)methyl)-N A (trans-4-((R)-1-
methoxypropan-2-yl-amino)cyclohexyl)-2.4"-bipyridine-2',6-diamine; \
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5’-chlo-5-ﬂuoro-N6-((tetmhydro-ZH-pyran-4«y})methyl)-N2'-(trans—4-(( 1,1-
dioxotetrahydro -thiopyran-4-yl)methyl)aminocyclohexyl)-2,4'-bipyridine-2',6-diamine;
5'-chloro-5-fluoro-N2'-(trans-4-(2-methoxyethylamino)cyclohexyl)}-Né-((tetrahydro-2H-
pyran-4-yDmethyl)-2)¢'-bipyridine-2',6-diamine;
N2'-(trans-4-a ocyclohexyl)-5'-chloro-N6-(3-fluorobenzyl)-2,4'-bipyridine-2',6-
diamine;
N2'-(trans-4-aminocyclohexyl)-5"-chloro-Né-(3,5-difluorobenzyl)-2,4'-bipyridine-2',6-
diamine; |
N2'-(trans-4-aminocyclo exyl) 5'-chloro-N6-((5-fluoropyridin-3-yl)methyl}-2,4'-
bipyridine-2',6-diamine;
trans-4-(5'-chloro-6-(3,5-di ‘
(R)-5'-chloro-N6-(3-fluorobengyl)-N2'-(2-(piperidin-3-yl)ethyl)-2,4'-bipyridine-2',6-

luorobenzylamino)-2,4'-bipyridin-2'-yl-amino)cyclohexanol;

diamine;

N2'-(trans-4-aminocyclohexyl)-3, dlCthI'O N6-((tetrahydro-2H-pyran-4-yl)methyl)-
2,4'-bipyridine-2',6-diamine; ‘

N2'-(trans-4-aminocyclohexyl)-3, 5'-d1cloro-N6 ((tetrahydro-2H-pyran-4-yl)methyl)-
2,4'-bipyridine-2',6-diamine; ‘

3,5'-dichloro-N2'-(trans-4-(2- methoxyethylmmo)cyclohexyl)—N6 -((tetrahydro-2H-pyran-
4-y)methyl)-2,4'-bipyridine-2',6-diamine; \

2-(trans-4-(3,5'-dichloro-6-((tetrahydro- -4-yl)methyl)amino-2,4"-bipyridin-2'-yl-
amino )X yclohexylamino)ethanol; ,‘

trans-N1-(5-chloro-4-(6-((R)-tetrahydro-2 H-pyrar
yDpyridin-2-yl)cyclohexane-1,4-diamine;

3,5'-dichloro-Né6-((tetrahydro-2H-pyran-4-yl) methyl)- ’-(trans—4-(((R)-tetrahydrofuran-

2-yl)methyl)aminocyclohexyl)-2,4'-bipyridine-2',6-diamine;
3 5'-dichloro—N6-((tetrahydro—ZH-pyran-4-yl)methyl)-N2'rans-4-(((S)-tetrahydrofuran—
2-yh)methyl)aminocyclohexyl)-2,4"-bipyridine-2',6-diamine;
3,5'-dichloro-N2'-(trans-4-((2- methoxyethyl)(methyl)ammo)c lohexyl)-N6-((tetrahydro—
2H-pyran-4-yl)methyl)-2,4'-bipyridine-2',6-diamine;
5'-chloro-N6-((tetrahydro-2H-pyran-4-yl)methyl)-N2'-(trans-4- ((()—tetrahydroﬁxran—Z-
ymethyl)aminocyclohexyl)-2,4-bipyridine-2',6-diamine;
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3-bromo-5’-chlor0-N2rans-4-(2-meth0xyethylamino)cyclohexyl)-NG—((tetrahydro-ZH-
pyran-4-ylymethyl)-2,4-bipyridine.2'.6-diamine;
trans-4-(3,5'-dichloro-6-((2 xdimethyltetrahydro-2H-pyran-4-yl)methyl)amino-2,4'-
bipyridin-2'-yl-amino)cyclohexanol;
(28)-3-(trans-4-(3,5'—dichloro-6-,2—dimethyltetrahydro—ZH-pyran-4-y1)methyl)amino-
2,4‘-bipyridin-2'—yl—amino)cyclohexylamin )-1,1,1-trifluoropropan-2-ol;
(2R)-3-(trans-4-(3,5'-dichloro-6-((2,2methyltetrahydr0-2H—pyran—4-y!)methyl)amino—
2,4'-bipyridin-2'-yl-amino)cyclohexylamino)-1, -trifluoropropan-2-ol;
3,5'-dichloro-N6-((tetrahydro-2H-pyran-4-y Dmethyl)-N2'-(trans-4-(2-
(triﬂuoromethoxy)ethylamino)cyclohexyl}~2,4'-bipy dine-2',6-diamine;
N2'-(trans-4-aminocyclohexyl)-5'-chloro-Né-(( h )-2,2-dimethyltetrahydro-2H-pyran-4-
yl)methyl)-2,4'-bipyridine-2',6-diamine; \ \
N2'-(trans-4-aminocyclohexyl)-5'-chloro-N6-(((S)-2, d1methyltetrahydro—ZH-pyranA-
yDmethyl)-2,4'-bipyridine-2',6-diamine; | \
N2'-(trans-4-aminocyclohexyl)-3,5,5'-trichloro-N6-((tetr dro-2H-pyran-4-yl)methyl)-
2,4'-bipyridine-2',6-diamine; \
N2'-(trans-4-aminocyclohexyl)-5'-chloro-5- ﬂuoro-N6—((tetrah dro-2H-pyran-4-
yl)methyl)-2,4'-bipyridine-2',6-diamine;
N2'-(trans-4-aminocyclohexyl)-5'-chloro-N6- ((4-methyltetrahydro- -pyran-4-
yDmethyl)-2,4"-bipyridine-2',6-diamine; A
N2'-(trans-4-aminocyclohexyl)-5'-chloro-5-fluoro-N6- ((4-methyltetrahyro-2H-pyran-4-
yl)methyl)-2,4'-bipyridine-2',6-diamine; A
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N2
yl)methyl)-Z, :
trans-4-(5 -(3-fluorobenzylamino)-2,4'-bipyridin-2'-yl-amino)cyclohexanol;

{trans-4-aminocyclohexyl)-5'"-chloro-N6-((4-fluorotetrahydro-2H-pyran-4-

bipyridine-2',6-diamine;

5'-chloro-N2 -(dimethylamino)cyclohexyl)-N6-(3-fluorobenzyl)-2,4'-bipyridine-
2',6-diamine;
5‘-chloro-N6-(3- orobenzyl)-N2'-(trans-4-(2-methoxyethylamino)cyclohexyl)-2,4'™-
bipyridine-2',6-diamine;
2-(trans-4-(5'-chloro-6-(3;fluorobenzylamino)-2,4' bipyridin-2"-yl-
amino)cyclohexylamino)ethanol;
5'-chloro-N6-(3,5-difluorobe
bipyridine-2',6-diamine; \
5'-chloro-N6-(3- ﬂuorobenzyl)—N2'rans-4 ((2-
methoxyethyl)(methyl)amino)cyclohexyl)-2, ! <bipyridine-2',6-diamine;
N2’-(trans-4-aminocyclohexyl)-5'-chlo N6-(((2R,6S)-2,6-dimethyltetrahydro-2H-
pyran-4-yl)methyl)-2,4'-bipyridine-2',6-diamine; \
((5'-chloro-5-fluoro-2'-(trans-4- (2-meth0xyeth lammo)cyclohexylammo) 2,4'-bipyridin-

‘! 1)-N2'-(trans-4-(2-methoxyethylami"0)Cy010hexyl)-2s4'"

6-yl-amino)methyl)tetrahydro-2H-pyran-4-carbonitrile; \ _‘
((2'-(trans-4-aminocyclohexylamino)-5'-chloro-5- ro-2,4'-bipyridin—6-yl-
amino)methyl)tetrahydro-2H-pyran-4-carbonitrile; \
((5'-chloro-3-fluoro-2'-(trans-4- (propylammo)cyclohexy ino)-2,4'-bipyridin-6-yl-
amino)methyl)tetrahydro-2H-pyran-4-carbonitrile;
((5'-chloro-2'(trans-4-(dipropylamino)cyclohexylamino)-5- ro-2,4'-bi pyridin-6-yl-
amino)methyl)tetrahydro-2H-pyran-4-carbonitrile; \
((5"-chloro-5-fluoro-2'-(trans-4-{(R)-1-methoxypropan-2-yl- ammoyclohexylammo)
2,4'-bipyridin-6-yl-amino)methyl)tetrahydro-2H-pyran-4-carbonitrile;
((5'-chloro-2'-(trans-4-((2-methyl-1,3-dioxolan-2- yl)methyl)ammocycl exylamino)-2,4'-
bipytidin-6-yl-amino)methyl)tetrahy dro-2H-pyran-4-carbonitrile; \
(4-((5'-chloro-2'-(trans-4-((R)-1-methoxypropan-2-yl- amlno)cyclohexylaml )-2 4'-
bipyridin-6-yl-amino)methyl)tetrahydro-2H-pyran-4-yl)methanol; and \
5'-chloro-5-fluoro-N6-((4-methyltetrahydro-2H-pyran-4-yl)methyl)-N2'- (trans

W,1-
dioxotetrahydrothiophen-3-yl-amino)eyclobexyl)-2,4'bipyridine-2' 6-diamine.
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15. |
trans-N] {(4-(3-chloro-6-((tetrahydro-2H-pyran-4-yl)methyl)aminopyrazin-2-yl)pyridin-

\ A compound of Claims 1 or 4, selected from:

2-yl)cyclohexane-1
trans-N1-(5-chloro-4-(3-chloro-6-((tetrahydro-2H-pyran-4-yl)methyl)aminopyrazin-2-

4-diamine;

yl)pyri din—2-y])cycloh ane-1,4-diamine;

trans-4-(5-chloro 2 (3-chloro-6-((tetrahy dro-2H-pyran-4-yl)methyl)aminopyrazin-2-
yl)pyridin-Z-y]—amino)cycl exanol;

trans-N1-(5 -chloro-4~( vchloro-6-((tetrahydro-2H-pyran-4-yl)methyl)aminopyrazin-2-
yDpyridin-2-yl)cyclohexane-1 ,4- @amine;

trans-4-(5-chloro—4-(6-(((Srahydro—2H-pyran-3-yl)methyl)aminopyrazin-Z-
yl)pyridin-2-yl-amino)cyclohexanol;

trans-4-(5-chloro-4-(6- (((R)-tetradro—ZH-pyran -3-yl)methyl)aminopyrazin-2-
yDpyridin-2-yl-amino)cyclohexanol; ‘

trans-N1-(5-chloro-4-(6- (((S)—tetrahyd
yDpyridin-2-yl)cyclohexane-1,4-diamine;

trans-N1-(5-chloro-4-(6-(((R)-tetrahydro-2 |
yDpyridin-2-yl)cyclohexane-1,4-diamine;

trans-N 1-(5-chloro-4-(6- (methyl((tetrahydro-ZH—
ybpyridin-2-yl)cyclohexane-1,4-diamine;

trans-N1-(5-chloro-4-(6- ((tehahydro-ZH-pyran—4-yl)ethyl)ammopyrazm-Z-yl)pyrldm-
2-yl)-N4-(2-methoxyethyl)cyclohexane-1,4-diamine;

trans-4-(5-chloro-4-(6-((tetrahydro- 2H-pyran-3-yl)methyl 7 mmopyrazm-Z-yl)pyndm—Z-

-2H-pyran-3-yl)methyl)aminopyrazin—Z-
pyran-3-yl)methyl)aminopyrazin-2-

yran-4—yl)methyl)amino)pyrazin—Z-

yl-amino)cyclohexanol,
trans-4-(5-chloro-4-(6-((tetrahydro- 2H—pyran-4-yl)methyl)amlopyrazm-Z-yl)pyndm 2-

yl-amino)cyclohexanol; and \
trans-N1-(5-chloro-4-(6-(3- ﬂuorobenzylammo)pyrazm—Z-yl)pyrldl -2-yl)cyclohexane-

1,4-diamine.

16. A compound according to any one of Claims 1 to 5, 14, or

pharmaceutically acceptable salt or solvate thereof, for use in therapy.



WO 2011/012661 PCT/EP2010/060984
306

salt or solvatexthereof for use in therapy.

A compound according to Claims 1, 13, 14, 15, or a pharmaceutically acceptable

18.  Ach mpound according to any one of Claims [ to 5, 14 or 15, or pharmaceutically
acceptable salt or thereof, for use in a method of treating a disease or condition mediated
by CDKO.

19. A compoundcording to any one of Claims [, 13, 14, or 15 or pharmaceutically
acceptable salt or solvate thereof, for use ina method of treating a disease or condition mediated

by CDKO9.

20. A method of treatment of a disease or condition mediated by CDK9 comptising

administration to a subject in need thereofa therapeutically effective amount of a compound
according to any one of Claims 1 to 5, 14 15, 0ra pharmaceutically acceptable salt thereof.

21. A method of treatment of a disear condition mediated by CDK9 comprising
administration to a subject in need thercof a therapically effective amount of a compound
according to any one of Claims 1, 13, 14,0or 15 0ra armaceutically acceptable salt thereof.
22, A compourd as claimed in Claim 19, the ust, of claim 20 or the method of claim
21, wherein the disease or condition mediated by CDKY is selected from cancer, cardiac

hypotrophy, HIV and inflammatory diseases.

23. A method of Claim 21 wherein the disease or conditkgdiatcd by CDK9 is

selected from cancer, cardiac hypotrophy, HIV, and inflammatory diseases.

24. A method of Claim 23 wherein the cancer is selected from thg group consisting of

bladder, head and neck, breast, stomach, ovary, colon, lung, brain, larynx, lymphatic system,
hematopoctic system, genijtourinary tract, gastrointestinal, ovarian, prostate, gasttic, bone, small-

cell lung, glioma, colorectal. and pancreatic cancer.
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25. A pha

claims 1to 5, 14 or 15, or ap harmaceutically acceptable salt thereof, and a pharmaceutically

eutical composition comprising a compound according to any one of

acceptable carrier, diluent or exdij
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CLAIMS
THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A compound of formula (I):

H

R5TNYN\R1

A3 /A1

or a pharmaceutically acceptable salt thereof, wherein:

A;is N or CRg;

Az is N, N(O) or CRy;

Ajis N or CRg;

A4is NRg, or O;

L is selected from a bond, optionally substituted C;_4alkyl, C;.¢ cycloalkyl, Cs.6
heterocycloalkyl, or C,.4 alkenyl;

Ry is X-Ryg;

X is a bond, or C;.; alkyl;

R is selected from the group consisting of C;.,-alkyl, C4¢cycloalkyl,
heterocycloalkyl, and heteroaryl;

wherein R is substituted with one to three groups independently selected from
halogen, hydrogen, Cy.;alkyl, C;¢branched alkyl, OH, C;.;alkoxy, Ry;-ORy,
S(0)12R12, C(O)OR|2, Rp-C(O)OR 2, C(O)R19, Rp-OC(O)R19, C(O)NR3R 14,
NR;58(0)2R 12, NR7R 3, R22-NR 7R3, NR5C(O)R 19, R22-NR5C(O)R 19, and
NR5C(O)OCH,Ph;

Ry7 and Rg are each, independently, selected from the group consisting of
hydrogen, hydroxyl, C,.salkyl, Ci.chaloalkyl, C;¢branched alkyl, Cs.¢ cycloalkyl,
R22-OR 2, R22-S(0)p.2R 12, R2-S(0)2NR13R 14, R22-C(O)OR 12, R22-C(O)R 19, Ro-
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OC(O)Ry9, R2-C(O)NR 3R 14, R32-NR55(0)2R 12, R22-NR23R 24, R22-NR5C(O)R 9,
R2-NR5C(O)OCH,Ph, R2-NR5C(O)OR 2, R2-NRsC(O)NR 3R 14, cycloalkyl,
heterocycloalkyl and heteroaryl; alternatively, R;7 and R;s along with the nitrogen
atom to which they are attached to can be taken together to form a four to six
membered heterocyclic ring wherein the carbon atoms of said ring are optionally
substituted with Ry, and the nitrogen atoms of said ring are optionally substituted
with Ry;;

Ry is selected from optionally substituted alkyl, optionally substituted cycloalkyl,
optionally substituted heterocycloalkyl, optionally substituted aryl, and optionally
substituted heteroaryl;

Ry is selected from the group consisting of C;¢ alkyl or Cj.¢ haloalkyl;

Ry; is selected from the group consisting of C;_galkyl, Ci.shaloalkyl, C(O)Rs,
C(O)OR 12, S(O)2R12;

Ry, is selected from the group consisting of C;.¢ alkyl, Ci.ghaloalkyl, C;3_¢ branched
alkyl, Cs.¢branched haloalkyl;

Ro3 and Ry4 are each, independently, selected from the group consisting of
hydrogen, Cj.¢ alkyl, C.¢haloalkyl, Cs.¢ branched alkyl, Cs.¢ branched haloalkyl;
R, is selected from the group consisting of optionally substituted Cy.¢ alkyl,
optionally substituted Cs.¢ branched alkyl, optionally substituted C;.g cycloalkyl,
optionally substituted heterocycloalkyl, and optionally substituted heteroaryl,

R4, Rs, and Rg are each, independently, selected from the group consisting of
hydrogen, hydroxyl, cyano, halogen, C;.4 alkyl, Ci.4haloalkyl, C,.4 alkenyl, C;4
alkynyl, amino, NRoR11, and alkoxy;

R; and Ry are each, independently, selected from the group consisting of hydrogen,
hydroxyl, cyano, halogen, alkyl, haloalkyl, alkenyl, alkynyl, alkoxy, NR;oR;;,
C(O)Ri12, C(O)OR 2, C(O)NR 3R 14, S(O)o-2R 12, S(O)p2NR 3R 14, and optionally
substituted Cs.4 cycloalkyl;

Rg is Cl, F or methyl;

Ry is selected from the group consisting of hydrogen, C,.4 alkyl, alkoxy, C(O)R 5,
C(O)OR;s, C(O)NR 3R 14, S(0)9-2R 12, S(0)p2NR 3R 14, optionally substituted Cs.4
cycloalkyl, and optionally substituted heterocycloalkyl;




- 296 -

Ryp and Ry are each, independently, selected from the group consisting of
hydrogen, hydroxyl, alkyl, alkoxy, C(O)Ri2, C(O)OR 2, C(O)NR 3R 14, S(O)g2R 12,
and S(0)o2NR 3R 4; alternatively, Ryo and Ry, along with the nitrogen atom to
which they are attached to can be taken together to form an optionally substituted
four to six membered heteroaromatic, or a non-aromatic heterocyclic ring;

Rz and Rys are each, individually, selected from the group consisting of hydrogen,
alkyl, branched alkyl, haloalkyl, branched haloalkyl, (CHz)o3-cycloalkyl, (CH2)o.3-
heterocycloalkyl, (CH»)o.3- aryl, and heteroaryl;

Ry3 and R4 are each, independently, selected from the group consisting of
hydrogen, hydroxyl, alkyl, branched alkyl, haloalkyl, branched haloalkyl, alkoxy,
cycloalkyl or heterocycloalkyl; and alternatively, Ry3 and R4 along with the
nitrogen atom to which they are attached to can be taken together to form an
optionally substituted four to six membered heteroaromatic, or non-aromatic

heterocyclic ring.

A compound of claim 1, wherein:
AjisN;

A, is N; and

Ajis CRs.

A compound of claim 1, wherein A; is CRg, Az is CR7, and Aj is CRs.
A compound of claim 1, wherein A, is CRg, Az is N, and A3z is CRg.
A compound of claim 1, wherein:

A isN;

A, is CRy; and

A3 is CRg.

A compound of any one of claims 1 to 5, wherein:

Rg is ClL.
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A compound of claim 1, wherein:

Ris 1s selected from the group consisting of Cy.;-alkyl, cyclopentyl, cyclohexyl,
piperidine, piperazine, morpholine, pyridine, pyrrolidine, and tetrahydro-2H-pyran;
wherein Ryg is substituted with one to three groups selected from amino, hydroxyl,
NHCH;-phenyl, CHz-amino, COO-#-butyl, H, methoxy, NH-SO,-ethyl, CH,-
NHSO;-ethyl, SO,-ethyl, -butyl, methyl, CH,-COOH, CO-NHCH3;, CON(CH3),,
NHC(CHj3)-CH;-S0O,-CH3, NH-COO-CH;-phenyl, hydroxy-methyl, CH,-NH-CHj,
CH,-NH-ethyl, NH-CH,-CH;-methoxy, CH,-NH-CO-CH3, NH-CH,-CH,OH, NH-
CO-CH;-N(CHj3),. NH-CO-methylpyrrolidine, NH-CH,-C(CHj3)-dioxolane, NH-
CO-pyridyl, NH-ethyl, pyrrolidine, CH,-NH-CO-pyridyl, NH-tetrahydropyran,
COCH>-N(CHs),, NH-CH;-C(CHj3)-dimethyldioxolane, tetrahydropyran, CO-
methylpyrrolidine, CH,-methylpiperidine, NH-CO-CHj;, NH-SO,-CH;, NH-
CH(CH,-OCH3),, NH-CH;-tetrahydrofuran, NH-CH,-oxetane, NH-
tetrahydropyran, NH-CH,-dioxane, N(CH3)-CH,CH,-OCH3, CH(OH)-CH,-amino,
NH-CH>CH,-OCF3, NHCH,-OCH3, NH-CH,-CH(CF3)-OCHj;, NH-CH(CHj3)-
CH>-OH, F, NH-oxetane, CH,-CH,-OCH3;, CH,-OCH3;, CH;-tetrahydropyran,
CH,-methylpiperizine, NH,-CH,-CH(OH)-CF3, piperidine, CH,-pyrrolidine, NH-
CH(CH3)CH>OCH3, NH-tetrahydrofuran, (CH,)3-NH,, hydroxyethyl, propyl,
CH,-pyridyl, CH;-piperidine, morpholine, NH-chloropyrimidine, NH-CH,CH,-
SO,-methyl, (CH3);-N(CHs),, piperazine,

o o]
(O OENO

and CH,-morpholine.

A compound of any one of claims 1 to 7 wherein:

R; is selected from H, methyl, cyano, chloro, CONHa, amino, cyclopropyl, ethyl,
and fluoro;

Ry is selected from halogen, methyl, hydrogen, and halo-methyl;

Re¢is H;
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R is selected from H, COOH, Cl, F, CONH,, CN, and CF3;

Rgis Cl;

Ry7 and Ryg are each, independently, selected from the group consisting of
hydrogen, Cisalkyl, Cj4haloalkyl, Cs¢branched alkyl, Ry-ORiz R22-S(O):R12,
R2-NR;5S(0):R 2, heterocycloalkyl or heteroaryl; alternatively, R;7 and R;s along
with the nitrogen atom to which they are attached to can be taken together to form a
four to six membered heterocyclic ring wherein said ring carbon atoms are
optionally substituted with Ry, and the ring nitrogen atoms are optionally
substituted with Ryq;

Ry is selected from C;_3-alkyl, optionally substituted heterocycloalkyl, optionally
substituted aryl or optionally substituted heteroaryl;

Ry represents the group Cj.zalkyl; and

Ry, is selection from the group consisting of Cy.salkyl, and Cs.¢ branched alkyl.

A compound of any one of claims 1 to 8 wherein:

L is selected from a bond, C;.4-alkyl, and cyclopropyl;

R, is selected from the group consisting of Cs.7 cycloalkyl, a five to seven
membered heterocycloalkyl, and pyridyl, wherein each said R; group is
substituted with one, two, or three substituents independently selected from
hydrogen, cyano, CO-NH,, halogen, methoxy, dihalo-methoxy, trihalo-methoxy,
trihalo alkyl, C;_3-alkyl, and hydroxy; and

Ry represents methyl, hydrogen, or ethyl.

A compound of claim 1, wherein:

A is CRg;

A, is CRy;

Az is CRg;

L is a bond, C;, alkyl, or C3-4-cycloalkyl;
Ry is X-Ris;

X is a bond, or Cy. alkyl;
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Ry¢ is selected from the group consisting of C;;-alkyl, cyclopentyl, cyclohexyl,
piperidine, piperazine, morpholine, pyridine, pyrrolidine, and tetrahydro-2H-pyran;
wherein Rig is substituted with one to three groups independently selected from
amino, hydroxyl, NHCH,-phenyl, CH,-amino, COO-t-butyl, H, methoxy, NH-SO,-
ethyl, CH,-NHSO»-ethyl, SO,-ethyl, t-butyl, methyl, CH,-COOH, CO-NHCHj,
CON(CHy3),, NHCH,-CH,-S0O,-CH3, NH-COO-CH;-phenyl, hydroxy-methyl, CH,-
NH-CH3, CH,-NH-ethyl, NH-CH,-CH,-methoxy, CH,-NH-CO-CHj3, NH-CHj,-
CH,0H, NH-CO-CH;-N(CH3),. NH-CO-methylpyrrolidine, NH-CO-pyridyl, NH-
ethyl, pyrrolidine, CH,-NH-CO-pyridyl, COCH,-N(CHj3),, tetrahydropyran, CO-
methylpyrrolidine, CH,-methylpiperidine, NH-CO-CH3, NH-SO,-CH3, NH-CH,-
tetrahydrofuran, NH-CH,-dioxane, N(CH3)-CH,CH,-OCHj3, CH(OH)-CH;-amino,
NH-CH,CH,-OCF3, NH(CH3)-CH,-OCH3, NH-CH,-CH(CF3)-OCH3, F, NH-
oxetane, CH,-CH,-OCHj3, CH,-OCHj3, CH,-tetrahydropyran, CH;-
methylpiperizine, NH,-CH,-CH(OH)-CF3, piperidine, CH,-pyrrolidine, NH-
CH(CH3)CH,0OCH3;, NH-tetrahydrofuran, (CH);-NH,, hydroxyethyl, propyl,
CH;-pyridyl, CH;-piperidine, morpholine, NH-chloropyrimidine, NH-CH,CH,-
SO;-methyl, (CHj3)3-N(CH3),, piperazine, CHp-morpholine, NH-CH,-C(CHj3)-
dioxolane, NH-tetrahydropyran, NH-CH,-C(CHj;)-dimethyldioxolane, NH-
CH(CH,-OCHj3),, NH-CH;-oxetane, NH-tetrahydropyran, N(CH;3)-CH,CHj;-
OCH3;, NH-CH(CHj3)-CH,-OH,

0 0]

and NH-CH(CHj3)-CH,-OH;
R is selected from the group consisting of cyclohexyl, 1,3-dioxane, pyridinyl,

tetrahydropyranyl, cycloheptyl, 1,4-dioxane, morpholinyl, alkyl substituted

SO
dioxane, tetrahydrofuranyl, dioxepane , piperidinyl, and 2,

wherein each said R, group is substituted with one, two, or three substituents

independently selected from Cl, Br, F, methoxy, hydroxy-methyl, hydrogen,
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carboxamide, cyano, dihalo-methoxy, trihalo-methoxy, trifluoro-methyl, hydroxyl,
and methyl; and

Ry, is chloro, hydrogen, trifluoro-methyl, fluoro, or bromo;

Rs, and Rg are each independently hydrogen;

Rj is selected from hydrogen, fluoro, cyano, CO-NHj, chloro, amino, methyl, and
cyclopropyl;

R; is selected from H, trifluoro-methyl, COOH, CO-NH,, and cyano;

Rg represents Cl; and

Ry is selected from the group consisting of H, ethyl, and methyl.

A compound of claim 1 selected from:
N2'-(trans-4-aminocyclohexyl)-5'-chloro-3,5-difluoro-N6-((tetrahydro-2H-pyran-4-
yl)methyl)-2,4'-bipyridine-2',6-diamine;
3,5'-dichloro-N2'-(trans-4-(((R)-2,2-dimethyl-1,3-dioxolan-4-
yDmethyl)aminocyclohexyl)-N6-((tetrahydro-2H-pyran-4-yl)methyl)-2,4'-
bipyridine-2',6-diamine;
5'-chloro-N6-((tetrahydro-2H-pyran-4-yl)dideuteromethyl)-N2'-(¢frans
-4-(((S)-tetrahydrofuran-2-yl)methyl)aminocyclohexyl)-2,4'-bipyridine-2',6-
diamine;
5'-chloro-5-fluoro-N2'-(trans-4-(2-(methylsulfonyl)ethylamino)cyclohexyl)-N6-
((tetrahydro-2H-pyran-4-yl)methyl)-2,4'-bipyridine-2',6-diamine;
3,5'-dichloro-N2'-(trans-4-((R)-1-methoxypropan-2-yl-amino)cyclohexyl)-N6-
(((S)-tetrahydro-2H-pyran-3-yl)methyl)-2,4'-bipyridine-2',6-diamine;
3,5'-dichloro-N2'-(trans-4-((R)-1-methoxypropan-2-yl-amino)cyclohexyl)-N6-
(((R)-tetrahydro-2H-pyran-3-yl)methyl)-2,4'-bipyridine-2',6-diamine;
4-((5'-chloro-2'-(trans-4-((R)-1-methoxypropan-2-yl-amino)cyclohexylamino)-2,4'-
bipyridin-6-yl-amino)methyl)tetrahydro-2H-pyran-4-carbonitrile;
N2'-(trans-4-aminocyclohexyl)-3-chloro-5'-fluoro-N6-((tetrahydro-2H-pyran-4-
yDmethyl)-2,4'-bipyridine-2',6-diamine;
3,5'-dichloro-N2'-(trans-4-((R)-1-methoxypropan-2-yl-amino)cyclohexyl)-N6-
((tetrahydro-2H-pyran-4-yl)methyl)-2,4'-bipyridine-2',6-diamine;




-301 -

5'-chloro-3-fluoro-N2'-(trans-4-((R)-1-methoxypropan-2-yl-amino)cyclohexyl)-N6-
((tetrahydro-2H-pyran-4-yl)methyl)-2,4'-bipyridine-2',6-diamine;
5'-chloro-5-fluoro-N2'-(trans-4-((R)-1-methoxypropan-2-yl-amino)cyclohexyl)-N6-
((tetrahydro-2H-pyran-4-yl)methyl)-2,4'-bipyridine-2',6-diamine;
5'-chloro-N6-((2,2-dimethyltetrahydro-2H-pyran-4-yl)methyl)-N2'-(trans-4-((R)-1-
methoxypropan-2-yl-amino)cyclohexyl)-2,4'-bipyridine-2',6-diamine;
5'-chloro-N6-(((S)-2,2-dimethyltetrahydro-2H-pyran-4-yl)methyl)-N2'-(trans-4-
((R)-1-methoxypropan-2-yl-amino)cyclohexyl)-2,4'-bipyridine-2',6-diamine;
5'-chloro-5-fluoro-N6-((tetrahydro-2H-pyran-4-yl)methyl)-N2'-(trans-4-((1,1-
dioxotetrahydro-2H-thiopyran-4-yl)methyl)aminocyclohexyl)-2,4'-bipyridine-2',6-
diamine;

5'-chloro-5-fluoro-N2'-(trans-4-(2-methoxyethylamino)cyclohexyl)-N6-
((tetrahydro-2H-pyran-4-yl)methyl)-2,4'-bipyridine-2',6-diamine;
N2'-(trans-4-aminocyclohexyl)-5'-chloro-N6-((5-fluoropyridin-3-yl)methyl)-2,4'-
bipyridine-2',6-diamine;
N2'-(trans-4-aminocyclohexyl)-3,5'-dichloro-N6-((tetrahydro-2H-pyran-4-
yDmethyl)-2,4'-bipyridine-2',6-diamine;
N2'-(trans-4-aminocyclohexyl)-3,5'-dichloro-N6-((tetrahydro-2H-pyran-4-
yDmethyl)-2,4'-bipyridine-2',6-diamine;
3,5'-dichloro-N2'-(trans-4-(2-methoxyethylamino)cyclohexyl)-N6-((tetrahydro-2H-
pyran-4-yl)methyl)-2,4'-bipyridine-2',6-diamine;
2-(trans-4-(3,5'-dichloro-6-((tetrahydro-2H-pyran-4-yl)methyl)amino-2,4'-
bipyridin-2'-yl-amino)cyclohexylamino)ethanol;
trans-N1-(5-chloro-4-(6-(((R)-tetrahydro-2H-pyran-3-yl)methyl)aminopyrazin-2-
yDpyridin-2-yl)cyclohexane-1,4-diamine;
3,5'-dichloro-N6-((tetrahydro-2H-pyran-4-yl)methyl)-N2'-(trans-4-(((R)-
tetrahydrofuran-2-yl)methyl)aminocyclohexyl)-2,4'-bipyridine-2',6-diamine;
3,5'-dichloro-N6-((tetrahydro-2H-pyran-4-yl)methyl)-N2'-(trans-4-(((S)-
tetrahydrofuran-2-yl)methyl)aminocyclohexyl)-2,4'-bipyridine-2',6-diamine;
3,5'-dichloro-N2'-(trans-4-((2-methoxyethyl)(methyl)Jamino)cyclohexyl)-N6-
((tetrahydro-2H-pyran-4-yl)methyl)-2,4'-bipyridine-2',6-diamine;
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5'-chloro-N6-((tetrahydro-2H-pyran-4-yl)methyl)-N2'-(trans-4-(((R)-
tetrahydrofuran-2-yl)methyl)aminocyclohexyl)-2,4'-bipyridine-2',6-diamine;
5'-chloro-N6-((tetrahydro-2H-pyran-4-yl)methyl)-N2'-(trans-4-(((S)-
tetrahydrofuran-2-yl)methyl)aminocyclohexyl)-2,4'-bipyridine-2',6-diamine;
N2'-(trans-4-aminocyclohexyl)-5'-chloro-3-fluoro-N6-((tetrahydro-2H-pyran-4-
ylmethyl)-2,4'-bipyridine-2',6-diamine;
5'-chloro-3-fluoro-N2'-(trans-4-(2-methoxyethylamino)cyclohexyl)-N6-
((tetrahydro-2H-pyran-4-yl)methyl)-2,4'-bipyridine-2',6-diamine;
N2'-(trans-4-aminocyclohexyl)-3-bromo-5'-chloro-N6-((tetrahydro-2H-pyran-4-
yDmethyl)-2,4'-bipyridine-2',6-diamine;
3-bromo-5'-chloro-N2'-(trans-4-(2-methoxyethylamino)cyclohexyl)-N6-
((tetrahydro-2H-pyran-4-yl)methyl)-2,4'-bipyridine-2',6-diamine;
trans-4-(3,5'-dichloro-6-((2,2-dimethyltetrahydro-2H-pyran-4-yl)methyl)amino-
2,4'-bipyridin-2'-yl-amino)cyclohexanol;
(2S)-3-(trans-4-(3,5'-dichloro-6-((2,2-dimethyltetrahydro-2H-pyran-4-
yl)methyl)amino-2,4'-bipyridin-2'-yl-amino)cyclohexylamino)-1,1,1-
trifluoropropan-2-ol;
(2R)-3-(trans-4-(3,5'-dichloro-6-((2,2-dimethyltetrahydro-2H-pyran-4-
yl)methyl)amino-2,4'-bipyridin-2'-yl-amino)cyclohexylamino)-1,1,1-
trifluoropropan-2-ol;
3,5'-dichloro-N6-((tetrahydro-2H-pyran-4-yl)methyl)-N2'-(trans-4-(2-
(trifluoromethoxy)ethylamino)cyclohexyl)-2,4'-bipyridine-2',6-diamine;
N2'-(trans-4-aminocyclohexyl)-5'-chloro-N6-(((R)-2,2-dimethyltetrahydro-2H-
pyran-4-yl)methyl)-2,4'-bipyridine-2',6-diamine;
N2'-(trans-4-aminocyclohexyl)-5'-chloro-N6-(((S)-2,2-dimethyltetrahydro-2H-
pyran-4-yl)methyl)-2,4'-bipyridine-2',6-diamine;
N2'-(trans-4-aminocyclohexyl)-3,5,5'-trichloro-N6-((tetrahydro-2H-pyran-4-
yDmethyl)-2,4'-bipyridine-2',6-diamine;
N2'-(trans-4-aminocyclohexyl)-5'-chloro-5-fluoro-N6-((tetrahydro-2H-pyran-4-
yDmethyl)-2,4'-bipyridine-2',6-diamine;
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N2'-(trans-4-aminocyclohexyl)-5'-chloro-N6-((4-methyltetrahydro-2H-pyran-4-
yDmethyl)-2,4'-bipyridine-2',6-diamine;
N2'-(trans-4-aminocyclohexyl)-5'-chloro-5-fluoro-N6-((4-methyltetrahydro-2H-
pyran-4-yl)methyl)-2,4'-bipyridine-2',6-diamine;
N2'-(trans-4-aminocyclohexyl)-5'-chloro-N6-((4-fluorotetrahydro-2 H-pyran-4-
yl)methyl)-2,4'-bipyridine-2',6-diamine;
N2'-(trans-4-aminocyclohexyl)-5'-chloro-N6-(((2R,6S)-2,6-dimethyltetrahydro-2H-
pyran-4-yl)methyl)-2,4'-bipyridine-2',6-diamine;
((5'-chloro-5-fluoro-2'-(trans-4-(2-methoxyethylamino)cyclohexylamino)-2,4'-
bipyridin-6-yl-amino)methyl)tetrahydro-2H-pyran-4-carbonitrile;
((2'-(trans-4-aminocyclohexylamino)-5'-chloro-5-fluoro-2,4'-bipyridin-6-yl-
amino)methyl)tetrahydro-2H-pyran-4-carbonitrile;
((5'-chloro-5-fluoro-2'-(trans-4-(propylamino)cyclohexylamino)-2,4'-bipyridin-6-
yl-amino)methyl)tetrahydro-2H-pyran-4-carbonitrile;
((5'-chloro-2'-(trans-4-(dipropylamino)cyclohexylamino)-5-fluoro-2,4'-bipyridin-6-
yl-amino)methyl)tetrahydro-2H-pyran-4-carbonitrile;
((5'-chloro-5-fluoro-2'-(trans-4-((R)-1-methoxypropan-2-yl-
amino)cyclohexylamino)-2,4'-bipyridin-6-yl-amino)methyl)tetrahydro-2H-pyran-4-
carbonitrile;

((5'-chloro-2'-(trans-4-((2-methyl-1,3-dioxolan-2-
yDmethyl)aminocyclohexylamino)-2,4'-bipyridin-6-yl-amino)methyl)tetrahydro-
2H-pyran-4-carbonitrile;
(4-((5'-chloro-2'-(trans-4-((R)-1-methoxypropan-2-yl-amino)cyclohexylamino)-
2,4'-bipyridin-6-yl-amino)methyl)tetrahydro-2H-pyran-4-yl)methanol; and
5'-chloro-5-fluoro-N6-((4-methyltetrahydro-2H-pyran-4-yl)methyl)-N2'-(trans-4-
(1,1-dioxotetrahydrothiophen-3-yl-amino)cyclohexyl)-2,4'-bipyridine-2',6-diamine.

A compound of claims 1 or 4, selected from:
trans-N1-(4-(3-chloro-6-((tetrahydro-2H-pyran-4-yl)methyl)aminopyrazin-2-
yDpyridin-2-yl)cyclohexane-1,4-diamine;
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trans-N1-(5-chloro-4-(3-chloro-6-((tetrahydro-2H-pyran-4-
yDmethyl)aminopyrazin-2-yl)pyridin-2-yl)cyclohexane-1,4-diamine;
trans-4-(5-chloro-4-(5-chloro-6-((tetrahydro-2H-pyran-4-yl)methyl)aminopyrazin-
2-yl)pyridin-2-yl-amino)cyclohexanol;
trans-N1-(5-chloro-4-(5-chloro-6-((tetrahydro-2H-pyran-4-
yDmethyl)aminopyrazin-2-yl)pyridin-2-yl)cyclohexane-1,4-diamine;
trans-4-(5-chloro-4-(6-(((S)-tetrahydro-2H-pyran-3-yl)methyl)aminopyrazin-2-
yDpyridin-2-yl-amino)cyclohexanol;
trans-4-(5-chloro-4-(6-(((R)-tetrahydro-2H-pyran-3-yl)methyl)aminopyrazin-2-
yDpyridin-2-yl-amino)cyclohexanol;
trans-N1-(5-chloro-4-(6-(((S)-tetrahydro-2H-pyran-3-yl)methyl)Jaminopyrazin-2-
yD)pyridin-2-yl)cyclohexane-1,4-diamine;
trans-N1-(5-chloro-4-(6-(((R)-tetrahydro-2H-pyran-3-yl)methyl)aminopyrazin-2-
yD)pyridin-2-yl)cyclohexane-1,4-diamine;
trans-N1-(5-chloro-4-(6-(methyl((tetrahydro-2H-pyran-4-yl)methyl)amino)pyrazin-
2-yD)pyridin-2-yl)cyclohexane-1,4-diamine;
trans-N1-(5-chloro-4-(6-((tetrahydro-2H-pyran-4-yl)methyl)aminopyrazin-2-
yDpyridin-2-y1)-N4-(2-methoxyethyl)cyclohexane-1,4-diamine;
trans-4-(5-chloro-4-(6-((tetrahydro-2H-pyran-3-yl)methyl)aminopyrazin-2-
yl)pyridin-2-yl-amino)cyclohexanol; and
trans-4-(5-chloro-4-(6-((tetrahydro-2H-pyran-4-yl)methyl)aminopyrazin-2-
yl)pyridin-2-yl-amino)cyclohexanol.

13. A compound of claim 1, which is of the formula:
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14. A compound of claim 1, which is of the formula:
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15. A cbmpound of claim 1, which is of the formula:
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16. A compound of claim 1, which is of the formula:

H
O
://N/\/O\CHa
H

17. A compound of claim 1, which is of the formula:

Chiral

ﬁ -




18.

19.

20.

21.

22.
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A compound according to any one of claims 1 to 17, or a pharmaceutically

acceptable salt or solvate thereof for use in therapy.

A pharmaceutical composition comprising a compound according to any one of
claims 1 to 17, or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier, diluent or excipient.

Use of a compound according to any one of claims 1 to 17 or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for treating a disease or

condition mediated by CDKO.

Use of claim 20 wherein the disease or condition mediated by CDK?9 is selected

from cancer, cardiac hypotrophy, HIV, and inflammatory diseases.

Use of claim 21 wherein the cancer is selected from the group consisting of
bladder, head and neck, breast, stomach, ovary, colon, lung, brain, larynx,
lymphatic system, hematopoetic system, genitourinary tract, gastrointestinal,
ovarian, prostate, gastric, bone, small-cell lung, glioma, colorectal, and pancreatic

cancer.




