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inhibition of AAK1 activity may have utility in the treatment of schizophrenia, cognitive deficits in

schizophrenia, Parkinson’s disease, bipolar disorder, and Alzheimer’s disease.

3. SUMMARY-GFTHEINVENTION

This #avestion-gdisclosure is directed, in part, to AAK1 inhibitors of the formula:
Rs
/E\AN,N\
R; \‘N/L\“Q
Ry
and pharmaceutically acceptable salt thereof, wherein: R1 is Ria or optionally substituted C112
hydrocarbyl or 2-12-membered heterocarbyl, which optional substitution is with one or more Ruy;
each Rua is independently -OR1c, -N{R1g)z, -C{OYR1c, -C(O)Y0R 1, -C(OIN(R1z)2, -N(R1c)C(O}0R1c, cyano,
haio, or optionally substituted Ci.22 hydrocarbyl or 2-12-membered heterocarbyl, which optional
substitution is with one or more Raig; each Rig is independently -ORuc, -N(R1c)z, -C{O)R1e, -
C(OYOR1c, -CIOIN{R1c)2, -N(R12}C{OYOR ¢, cyano or halo; each Rac is independently hydrogen or
optionally substituted Ci.12 hydrocarbyl or 2-12-membered heterocarbyl, which optional substitution
is with one or more of cyano, halo or hydroxyt; Rz is —-NR2aRzgs, wherein Raa is hydrogen and Reg is
optionally substituted C1.12 hydrocarby! or 2-12-membered heterocarbyl, which optional substitution
is with one or more Rag; or Ras and Ras are taken iogether to form a 4-7T-membered heterocycie
optionally substituted with one or more Rag; each Rac is independently —ORan, -N{Ran)z, -C{O)Rap, -
C(0)ORzp, -C{OIN(Rap)2, -N{R2p)C(0)YOR2p, cyano, halo, or optionally substituted Cs12 hydrocarbyl or 2-
12-membered heterocarbyl, which optional substitution is with one or more with one or more Raop;
each Rop is independently hydrogen or optionally substituted Ca.12 hydrocarbyl or 2-12-membered
heterocarbyl, which optional substitution is with one or more of cyano, halo or hydroxyl; and Rz is
hydrogen or Ci.s alkyl optionally substituted with one or more of cyano, halo or hydroxyl,
One embodiment of the invertien-disciosure encompasses pharmaceutical compositions and dosage

forms comprising a compound disclosed herein {Le., a compound of the invertendisclosure).

Another embodiment of this vestien-disgiosure encompasses methods of inhibiting adaptor

associated kinase 1 {AAK1), both in vitro and in vivo, which comprise contacting AAKL with a
compound offe the isvertiendisclosure.

In one sspact, there is nrovided a method of inhibiting adaptor associated kKinase 1 (AAKL)

activity, comprising comtacting AAK L with 8 compound of the Tormula;
R
,\AN,N\
L
R; N
Ry

or a pharmaceutically accepiable salt thereof, wharein:
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Ry is R or optionally substituted Cuiz hvdrocarbyl or 2-12-membered heterocarbyl, which
optional substitution is with one or more Hos;

each R e independsntly -0Rag, ~N{Rick, -COWe, -CIOV0Rc, ~CICNRac), -N{R1c SN0
avang, halo, or opfionaily substituted Ciao hvdrocarbyl or Z2-12-membered heterccarbyl, which
optional substitution is with_one or more Ryg:

aach R s independently -ORic, =NiR1cls, -Cl{OWRe, -CIOWOR 0, -CIOWNIRache, -NIE1ICIOORq,
cyang or halgy

sach R s independently hvdrogen or optionally substituted Ciqz hydrocarbvt or 2-12-
membered heterocarbyl, which cpticnal subsiitution is with one or more of cvane, halo or hvdroxyl;

Bs ja ~NRasRoz, wherein Hop is hvdroden and Rop is optionally substituted C1.42 hydrocarbyl or
2-iZ-meambered heterccarbyl, which optional substitution is with one or more Hac

or Fo and Foe are {aken together to form g 4-7-membered helerocycle optionally substituted
with one or more Hee

each Foe s independently ~08op, ~N(Rople, ~CI0R2n, -CIOVCR2p, -C{OMN{Rap)z, -NIRopICIOI0 R

cyano, halo, or optionally substitided Ciao bydrocarbyl or 2-12-membered helerocarbyl, which
optionat substitution is with one or more amino, cvano, halo, hydroxyl. or Roep

each Ropis independently hvdrogen or optionally substituted Coao hvdrocarbyt or 2-12-
mambered heterocarbyl, which optional substitution s with one ormore amino. cvane, halo, or
hydroxyl: and

B is hydrogen or Cas alkyl optionally substituted with one or more cvane, halo or hvdroxyl,

inone aspact, there Is provided the use of & therapeutically effective amount of g
compound of the formula;

Rs
/\4\N,—N\

Ny

Ry N
Ry

ar & pharmaceutically acceptable salt thereof in the manufacture of a medicameant for
reating or managing a gisease oy disordey mediated by AAKL activity, wherein:

Ry is Ria or optionally substituted Cia0 hvdrocarbyl or 2-12-membered heterocarbyl, which
opticnal substitution is with ons or more R

gach Riais independenily -OFu1e, ~N{Racly, -C(QRe, -CIO10R, -CICINIRiniz, -NIR1c IGO0 .,
ovano, halo, or ootionally substituted Cugp hvdrocarbyl or 2-12-membered heterocarbyl, which
optional substitution s with ons or more His;

gach Fus s independently -ORan, -NImo, -CIOWRe, GIOW0Rc, -CIOW(Rach, -NEFEWCIOW R,
cvano ot halg:

sach Rio is independently hydrogen or ontionally substituted Craz hydrocarbylor 2-12-
membered heterocarbvt, which ootional substitution is with one of maore cvang. halo or hivdroxyl:

Fio s ~NRoaRos, wherein Rop is hvdrogen and Roe is optionally substituted €110 hvdrocaryl or
2-12-membered heterocarbvl, which optional substiution is with one or more FHog;

of Faa and Fos are taken together to form a 4-7-membered heterocvele optionally substituted
with one or more Roc

cvano, halo, or optionally substituted Coo2 hvdrocarbvl o 2-12-membered heterocarbyl, which
gptional substitution Is with one or more with one or more amino, evane, halo, hvdroxyl, or Hon;

23
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each Hop s independently hydrogen or optionally substituted Coao hydrocarbyl or 2-12-
membered heterocarbyl, which optional substitution is with one or more aming, cvane, halo, or
hydroxyl: and |

Ra is hydrogen or Cis alkyl optionatly substituted with one or more of gvano, halo or hydroxyl,

It one aspect, there is orovided a compound of the formula:
~N
=" "N N
=~ .
2C/n
(Ryadm

or & pharmaceutically acceptable salt thereof, wherein:

As cyelie Coqo hivdrocarbyt or 4-7-membered heteroovgle;

0 is 4-7-membered helerocyele;

sach Hia s independently -ORie, —MNRics. -CIOWe, -CIOVCR e -CIOWNR1c . -NIRICIOCRIe,
cvang, halo, or eplionally substituted Cq 4z hvdrocarbyl or 2-12-memberad heterocarbyvl, which
optional substitution is with one or more Ris;

sach Rie is independently ~-ORqc, ~ NIk, -C(CIR10, -CIOI0R e, -CIOWN(Rc)z, -NIR1CIOOR

each Ric is independently hvdrogen or opticnally substituted Coqo hvdrocsrbyvl or 2-12-
membered heterccarbyl, which optional substitution is with one or more of cvano, halo or hvdroxl:

each Foc is independently ~-OFop, ~N{Rane, -CICRop, SO0, CIOWNRon)z, -NIRonCIOORp,
cvano, halo, or oplionally substituted Caid2 hvdrocarbyl or 2-12-memberad haterocarbyl, which
optional substitution is with one or more with one or more aming, cvano, halo, hvdroxvl, or Ron;

gach Hop s indepandently hvdrogen or ontionally substituted Cao hvdrocarbyvl or 2-12-
membered hetergearbyvl, which optional substitution is with one or mare of amino, ovano, hale,
hydroxvl:

nis 1-3and

mis 0-3;

with the proviso that when D is piperidinyl, A is phenvl, and Rac is ~N(Reply, Fon s not ethyl,

In one aspect, there Is provided & mmsoumé of the formuia:

)\g

X \ (Riakm
ora pharmaceutically acceptable salt therec!, wherein
Ais CHor N
sach Hia ls independently -ORsn, ~MRiely, -C(OR1c, -CIOIOR e, -CIONN(Rchy, -N{B1cC(QI0R

cyano, halo, or ogtionally substituted Gz hvdrocarbyl or QMiEWﬂembered heterpcarbvi, which
gptional substitution is with gne o more Ras;

each R is independently -0Rue, —N{Fcy, SOV, ACIO0Re., -CIOWF e, -NIRAcO(OVWR,
cvang or hale:

egach Hic s independently hvdrogen or optionally substifuted Caag hydrocarbyl or 2-12-
membered neterocarbyl, which optional substitution is with one or more of cvano, halo or hvdroxl

]
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gach Fools independently ~ORop, ~NFoplo, -CIOVRop, -CIOY R0, -CIOWN{Rap ), -NIRp GO0,
ocvano, hale, or optionally substituted Caao hvdrocarbyt or 2-12-mermbered heterocarbvl, which
optional substitution is with one or more with one or mere aming. cvanae, halo, hydroxvl, or Hop:

each Rop is independently hvdrogen or optionally substituted Ciio hydrocarbyl or 2-12-
membered helerpcarhyl, which optional substitution is with one or mote of amine, cvanc, halo, or

hydroxyl: and
muis -3,

It one aspect, there is provided a compound of the formula:

s
S NJ\XX

N
- X
Rec = (R

or a pharmaceutically acceptabie salt thereof, wherein;

Ais CH or N

each R s Independently 0810, —N(Ricls, -C{OWR1c, -CIONDRs0. -CIONRants, -MNIR1cICIO0R 0,
cvano, halp, or optionaily substituted €112 hvdrocarbyl or 2-12-membered heterocarbyl, which
optional substitution is with one ar more Rie;

gach Ris 1s Independently -OR«c, -N(Ricly, -CIOR10, -CIOYORe, -CIMNIRac)z, -NIB3COW0R.
cvano or haio:

sach R is independently hvdrogen or optionally substituted G hvdrocarbyl or 2-12-
membered heterccarbvl, which optional substitution is with one or more of gvano, halo or hvdroxyl;

each Rop is independently ~ORop, ~N(Ropls, -C(CRop, -CIOYORn, -CIOMWN(Repla, -N(R2niCIO0HoD
cvang, halo, or optlonally substituted Ci12 hvdrocarbvi or Z2-12-membered heterocarbvl, which
optional substitytion is with one or more with one or more amino. cyane, halo. hyvdroryl, or Bap

gach Bop is independently hydrogen or optionally substituted Caap hvdrocarbyl or 2-12-
membered heterocarbyl, which optional substitution is with one or more of amino. cvang, halo.

hydroxyl; and
mis O-3,

iri one aspect. thers is provided a pharmaceutical composition comprising 8 compound 8%
described above and & pharmaceutically acceptable excipient or diluent,

In one aspect, there s provided method of inhibiting AAKL activily, which comprises
contacting AAK L with a compound as described ahove,

inone aspect, there is providad the use of a therapeutically effective amount of 2 compound
as described above, or & nharmaceutical composition as described above inthe manufacture of a
medicament for treating or managing a disesse or disorder mediated by AAK L activity,

Another embodiment encompasses methods of treating and managing diseases and
disorders mediated by AAK1 activity. Examples of such diseases and disorders are believed to
include Alzheimer's disease, bipolar disorder, pain, Parkinson’s disease, and schizophrenia

(including cognitive deficits in schizophrenia).
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CLAIMS

What is claimed is:

1. A method of inhibiting adaplor associated kinase 1 {AAK1) activity, comprising
contacting AAK1 with a compound of the formuia:
Rs
SONN
Y,
R; N
Ry

or a pharmaceutically acceptable salt thereof, wherein:

Rz is Ria or optionatlly substituted Cq1.12 hydrocarbyl or 2-12-membered heterocarbyl, which
optional substitution is with one or more Ria;

each R is independently -ORic, -N{R1c)z, -C(O)R1e, -C{OYOR 1, -C{ON(R1c)2, -N{R1c)C(OOR 1,
cyano, haio, or optionally substituted Cia2 hydrocarbyt or 2-12-membered heterocarbyl, which optional
substitution is with one or more Rug;

each Rag is independently -ORig, -N(R1e)z, -C{O)R1g, -CIOWOR 1, -CION(R1c)z, -N(R1c)C(O0Rc,
cyano or hale;

each Ric is independently hydrogen or optionally substituted Cs.22 hydrocarbyl or 2-12-
membered heterocarbyl, which optional substitution is with one or more of cyano, halo or hydroxyl;

Rz is —~NRzaRos, wherein Roa is hydrogen and Rag is optionally substituted Cs.12 hydrocarbyl or
2-12-membered heterocarbyl, which optional substitution is with one or more Rag;

or Raa and Rzp are taken together to form a 4-7-membered heterocycle optionally substituted
with one or more Rzcg; .

eath Rzc is independently —ORgzp, -N{Rzp)z, -C{O)Rz2p, -C{O)ORzp, -C{OIN{R20)2, -N{R2p)C{0)CRzp,
cyano, halo, or optionally substituted Ci.12 hydrocarbyl or 2-12-membered heterocarbyl, which optional
substitution is with one or more amino, cyano, halo, hygroxyl, or Rop;

each Faop is independently hydrogen or optionally substituted Ciao hydrocarbyl or 2-12-
membered heterccarbyl, which optional substitution is with one or more amino, cyano, halo, or
hydroxyl; and

Rs is hydrogen or Ci1.s alkyl optionally substituted with one or more cyano, halo or hydroxyl.

2 fonaatihad . of
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a compound of the formula;

R
/\é\N,N\
e,
Ry N

Ry
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ot a pharmaceutically acceptable salt thereof in the manufaciure of a medicameni Tor freatfing or
managing a disease or disorder mediated by AAKT aclivity, wherein:

R1 is R1a or optionally substituted Cs12 hydrocarbyl or 2-12-membered heterocarbyi, which
optionat substitution is with one or more Rua;

each Ria is independently -OR1¢, —~N(Rzc)e, -C(O}R1g, -C{O)OR 1, -C(ON({R1c)2, -N(R1c)C(O)ORxg,
cyano, halo, or optionally substituted C1.12 hydrocarbyl or 2-12-membered heterocarbyl, which optional
substitution is with one or more Rug; )

each Rig is independently -OR1c, ~N{R1c)z2, -C{O)R1g, -C{OYOR1g, -C{OIN(R1c)z, -N(R1c)C{O)YOR g,
cyano or halo;

each Ruc is independently hydrogen or optionally substituted Cz.12 hydrocarbyi or 2-12-
membered heterocarbyl, which optional substitution is with one or more cyano, halo or hydroxyl;

Rz is ~NR2aRzg, wherein Raa is hydrogen and Razs is optionally substituted Ci1.12 hydrocarbyl or
2-12-membered heterocarbyl, which optional substitution is with one or more Rzg;

or Rza and Rz are taken together to form a 4-7-membered heterocycle optionally substituted
with one or more Rag;

each Rzc is independently ~0Rzp, ~N(R2o)z, -C(O)Rzp, -C{OYOR20, -C{OIN{Ran)2, -N{R20)C(0)OR2p,
cyano, halo, or optionally substituted Ci12 hydrocarbyt or 2-12-membered heterocarbyl, which optional
substitution is with one or more with one or more amine, cyano, halo, hydroxyl, or Rap;

each Rzp is independently hydrogen or optionally substituted Ci.12 hydrocarbyi or 2-12-
membered heterocarbyl, which optional substitution is with one or more amino, cyano, halo, or
hydroxyl; and

Rz is hydrogen or Ci1.s alkyl optionally substituted with one or more of cyano, halo or hydroxyl.

3. The methad-use of claim 2, wherein the disease or disorder is Alzheimer’s disease,
bipolar disorder, pain, Parkinscon's disease, or schizophrenia.

4, The method-use of claim 3, wherein the pain is neuropathic pain.
5. The methad-use of claim 4, wherein the neuropathic pain is fibromyaigia or perigheral

neuropathy {e.g., diabetic neuropathy).

6. The method of cialrn 1 or use of any of the-sreseding-claims 2-5, wherein R1 is Ria.

7. The method of ciaim 1 or use of any of the-pressdingclaims -5 or method or use of
claim &, wherein Ry is optionally substituted C1.12 hydrocarbyl.

8. The method gr use of claim 7, wherein Rz is optionally substituted phenyt.

9. The method of cleim 1 or use of any of the preceding claims_2-5 or method or vse of

any of claims 68, wherein Ry is optionally substituted 2-12-membered heterocarbyl (e.g., 2-8
membered heterocarbyl, 2-6 membered heterocarbyl, 2-6 membered heterocarbyl).

10. The method or use of claim 8, wherein R: is optionally substituted pyridinyl, thiophen,
or imidazol.
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14. The method i glaim 1 or use of any of claims 2-5 or method or use of any of the
preceding-claims 5-10, wherein Raa is halo.

12. The method of claim 1 or use of any of claims 2-5 or method or use of any of the

13. The method of claim 1 or use of any of claims 2-5 or method or yse of any of the
presading-claims 6-12, wherein Ria is -OR1c.

14, The method of claim 1 or use of any of aiaims 2-5 or method or use of any of the

form a 4-7-membered heterocycle optionally substituted with one or more Rac.

15. The method of claim 1 or_use of claim 2, wherein or Rza and Rag are taken together to

186. The method of ¢laim 1 or use of any of claims 25 or method or use of any of the

47. The method of claim 1 or use of any of claims 2-5 or method or use of any of the
preceging-claims €-16, wherein Rue is Cia2 hydrocarbyl {e.g., C16 hydrocarbyl, C1-4 hydrocarbyl such as
methyl, ethyl, propyl).

i8. The method of ¢lalm 1 or use of any of claims 2.5 or method or use of any of the
precedingclaims £-17, wherein Rag is -C{OYOR2p, -C{OIN{R2n)z2, of -N{Rzp)C{OYOR20.

19. The method of claim 1 or use of any of claims 2-5 or method or use of any of the
preceding-claims 6-18, wherein Roc is ~C{O)Ran.

20. The method of claim 1 or use of any of clalms 2-5 or method or use of any of the
pressding-claims_8-19, wherein Rap is hydrogen.

21, The method of claim 1 or use of any of claims 2-5 or method or use of any of the
pressding-claims 8-20, wherein Rap is Cra2 hydrocarbyl (e.g., C1s hydrocarbyl, Cia hydrocarbyl such as
methyl, ethyl, propy!).

22. The method of clagim 1 or yse of any of claims 2-5 or method or use of any of the
proseding-claims 6-21, wherein Rap is 2-12-membered heterocarbyl comprising at least one nitrogen
atom. '

23. The method of glaim 1 or use of any of claims 2-5 or msthod or use of any of the

optional substitution is with one or more of amino, cyano, halo, hydroxyt,

24, The method of claim 1 or use of any of claims 2-5 or method or use of any of the
precading-claims 8-23, wherein Rep is 2-12-membered heterocarbyl comprising at least one nitrogen

~ atom.

25. The method of glaim 1 or use of any of claims 2-5 ar method or use of any of the
precedingclaims 6-24, wherein Ra is hydrogen.

26, The method of claim 1 or use of ciaim 2, wherein the compound is of the formula:

-N
f\N 2
\ —
(R )@ "
2C/n
(Readm

or a pharmaceutically acceptable salt thereof, wherein:
A is cyclic Craz hydrocarbyt or 4-7-membered heterocycle;
D is 4-7-membered heterocycle;
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each Raa is independently -OR1c, ~N(Rac)z, -C{O)R1z, -C(0)OR1¢, -C{OIN{R1c)z, -N{R1c)C(0)0R1e,
cyano, haio, or optionally substituted C1s2 hydrocarby! or 2-12-membered heterocarbyt, which optional
substitution is with ocne or more R4g;

each Ris is independently -OR1c, -N(R1c)z, -C{O)R1c, -C{0I0R g, -C{OIN(R1c)2, -N(R1c)C(O)0R1e,
cyano or halo;

each Rig is independently hydrogen or optionally substituied Ci.12 hydrocarbyl or 2-12-
membered heterocarbyl, which optional substitution is with one or more of cyano, halo or hydroxyl;

each Rae is independently ~ORz2p, ~N{Rz2p)2, -C{0}Rz2p, -C{O)OR2p, -C(OIN(R2n)2, -N{R2u)C{0YOR20,
cyano, halo, or optionally substituted C1.12 hydrocarbyl or 2-22-membered heterocarbyl, which optional
substitution is with one or more with one or more aming, ¢yano, halo, hydroxyl, or Rap;

each Razp is independentily hydrogen or optionally substituted Ci1-12 hydrocarbyl or 2-12-
membered heterocarbyl, which optional substitution is with one or more of amino, cyvano, halo, or
hydroxyl;

nis 1-3; and

m is 0-3.

27. The method gr use of claim 26, with the provision that D is not piperidinyl.

28. The method or use of claim 26, with the provision that Rae is not ~N(Rzpja.

29. The method or use of claim 26, with the provision that A is not phenyl.

30. The method or use of claim 26, with the provision that m is 1.

31. The method gr use of claim 26, with the provision that m is 2.

32. The method gr yse of claim 26, with the provision that Rap is not ethyl.
33. A compound of the formula:

~N
L0
. T
N N
{Racha D
(Repdm

or a pharmaceutically acceptable salt thereof, wherein:

Ais cyclic Ciaz hydrocarbyl or 4-7-membered heterocycle;

D is 4-7-membered heterocycle;

each Ru is independently -OR1c, -N{Ru1c)z, -C{O)R1e, -C(O)OR1e, -C{ON(R1c)z, -N(R1c)CIO)OR1¢,
cyano, halo, or optionally substituted C112 hydrocarbyi or 2-12-membered heterocarbyl, which optionat
substitution is with ohe or more R1g;

each Rig is independently -OR1c, —-N(R1c)z, -C(O)R1c, -C{O)OR1c, -C(OIN(R1c)2, -N(R1c)C(O)OR1c,
cyano or halo;
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49, The compound of claim 47, which is of the formula:

== N/N\

50. The compound of any of ¢claims 33-49, wherein at least one Ria is halo.
51. The compound of any of claims 33-42, wherein at least one Ria is -ORuc.
52. The compound of ciaim 51, wherein R is opticnally substituted C1.12 hydrocarbyi

(e.g., Cis hydrocarbyl, C14 hydrocarbyl).

53. The compound of any of claims 33-49, wherein Rag is -C{O)OR2n, -C(O)N(R2n)2,
or -N{R2p;C(O)ORzn.

54, The compound of any of claims 33-48, wherein Rae is -C{O)R2p.

55, The compound of claim 53 or 54, wherein each Rap is independently hydrogen or Cs.az
hydrocarbyl (e.g., Czs hydrocarbyl, C1.2 hydrocarbyl).

bhe. The compound of claim 53 or b4, wherein at least one Rzp is optionally substituted
Ci.12 hydrocarbyl, which optional substitution is with one or more of amino, cyano, halo, hydroxyl.

57. The compound of claim 53 or 54, wherein Rap is 2-12-membered heterocarbyl
comprising at least one nitrogen atom.

58. A pharmaceutical composition comprising a compound of any of claims 33-57 and a
pharmaceutically acceptable excipient or diluent.

5h9. A method of inhibiting AAK1 activity, which comprises contacting AAKL with a
compound of any of claims 33-57.
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61, The methed-yse of claim 60, wherein the disease or disorder is Alzheimer’s disease,

. bipoiar disorder, pain, Parkinson’s disease, or schizophrenia.

62. The methed-use of claim 61, wherein the pain is neuropathic pain.

63. The methed-use of claim 62, wherein the neuropathic pain is fibromyalgia or
peripheral neuropathy {(e.g., diabetic neuropathy).
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