
BIHETEROARYL COMPOUNDS AND USES THEREOF 

CROSS-REFERENCE TO RELATED APPLICATION 

This application claims the benefit of U.S. Provisional Appl. No. 61/817,966, filed 
on May 1, 2013, which is incorporated herein by reference in its entirety. 

5 FIELD OF THE INVENTION 

The present invention relates to organic compounds useful for therapy and/or 
prophylaxis in a mammal, and in particular to inhibitors of DLK useful for treating 
neurodegeneration diseases and disorders. 

BACKGROUND OF THE INVENTION 

10 Neuron or axon degeneration plays a central role in the proper development of the 
nervous system and is a hall mark of many neurodegenerative diseases including for example, 
amyotrophic lateral sclerosis (ALS), glaucoma, Alzheimer's disease, and Parkinson's 
disease, as well a traumatic injury to the brain and spinal cord. Recent patent publication 
W02011/050192, incorporated herein by reference, describes the role of the Dual Leucine 

15 Zipper Kinase (DLK), also referred to as MAP3K12, to cause neuronal cell death. 
Neurodegenerative diseases and injuries are devastating to patients and caregivers, and also 
result in great financial burdens, with annual costs currently exceeding several hundred 
billion dollars in the United States alone. Most current treatments for these diseases and 
conditions are inadequate. Adding to the urgency of the problems created by these diseases is 

20 the fact that many such diseases are age related, and thus their incidence is increasing rapidly 
as population demographics change. There is a great need for the development of effective 
approaches to treating neurodegenerative diseases and nervous system injuries, including for 
example, through the inhibition of DLK in neurons. 

SUMMARY OF THE INVENTION 

25 The fe-efte-asfteet-the-present disclosure provides for compounds of Formula I-I: 
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Ci-4 (halo)alkyl-C(=0)N(H)-, CM (halo)alkyl-N(H)-C(=0)-, ((halo)alkyl)2N-C(=0)-, CM 

(halo)alkyl-OC(=0)N(H)-, CM (halo)alkyl-OC(=0)N(H)-, (halo)alkyl-N(H)-C(=0)0-, 
((halo)alkyl)2N-C(=0)0-, C1.4 alkylthio, Ci^alkylamino and CM dialkylamino. 

In one aspect the present disclosure provides for a compound of Formula I-I) 

Cy Xz A 

or salts thereof wherein 

R R2 and R3 are each independently H, F. CI, Br. 1, Ch_§ alkyl or Cuhaloalkyl; 

X1 is C-R4. wherein R4 is selected from the group consisting of-F. -CI. -Br, I. 
11 I ^ -(L )o.1^alkyl, -(L )n.j-Cuhaloalkyl. -(L )n_-j -Cj-iLheteroalkyl, ~(.L)(\~v~Cj_g_cycloalkyl, 

o 1 10 -(L")n.j_-3 to 7 membered. heterocyeloalkyl, -6-10 membered aryh -(h")n,i-5-10 
membered heteroaryl, wherein L1 is selected from the group consisting of-Q-, -NCHK -S-
-NfCu alkyl)-, =Q, and L" is selected from the group consisting of-CK -NCH)-. -NCC^ 

-S~. =0, Ch4alky] en e, CM alkenylene, Cualkvnylene. Ch.4 alkoxylene. C1 .4 
aminoalkylene, €1 ̂ thioalkylene and. Ci.4 heteroalkylene. and wherein. R4 is optioiial.lv 

15 substituted on carbon atoms and heteroatoms with Rk4 substituents selected from, the group 
consisting of F. CI, Br, L Cu alkyl, Cuhaloalkvl, 3-5 membered eyeloalkyl, 3-5 membered 
heterocyeloalkyl, Ci-fi alkoxy, C u alkylamino, Ci.6 dialkylamino, Cu alkylthio, =Q, -NH?, 
-CN, -NO? and -SF< 

or R1 and R.4 taken together form a 5 to 6 membered heterocyeloalkyl; 

20 X2 is N or CH; 

A is selected from the group consisting of Cu alkyl, Cu haloalkvl. Cu dialkylamino, 3 to 1.2 
membered cyeloalkyl. 3 to 12 membered heterocyeloalkyl, and 5 to 6 membered heteroaryl. 
wherein A is optionally substituted with 1.-5 R.A substituents selee n the group 
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consisting of F, CI. Br, I, -Oil. -CN, -NO?, -SFs, Cj.g alkyl, Cus haloalkvl, C i.sheteroalkvl, 
-(LA)n-i-3-8 membered. eyeloalkyl, -(LA)n-1-3-8 membered. heterocyeloalkyl, -(LA)n-i-5 to 6 
membered heteroaryl -(LAWC* aryl, -(LA)(1.i-NRRlaRRlb. -fLVORRl8, -fLAW-SRRla, 
-qA)LM-N(R R'a)a=Y1)ORRlc.-aAV-j-OCf=Q)N(RRla)(RRlb)> 

5 -aAki-N(KRhC(K))NfRR'a)(RRlb). -(LAWC(H3MRR'a,)(RRlb). 
-(LA)n-l-NfRR'a)C(=0)RR'b,-aVi-Cf=0)0RR'a.-fLVi-QC('=0)RR'a. 
-rLA)n-i-P(=0X0RRla)f0RRlb),-(LVj-S(0)i.0RRlc,-(LA)n-i-S(Q)u?_N(RRlaKRRlb). 
-rLA)n:l-N(RRia)SrO)i:?N(RRla){RRlb) and -(LA)n.,-N(RRla)S(Q>u2(RR'cV wherein LA is 
selected, from the group consisting of C j4 alkylene, €1.4 heteroalk.yl.eiie, C1 -4 alkox.yle.ne, Ci.4 

10 aminoalkylene, CM thioalkylene, C?,4 alkenylene, and CUA alkynylene; wherein R.111'1 and 
Rk1b are independently selected from the group consistin drogen, C [-g alkyl. Ci.§ 
haloalkvl., 3-8 membered c-ycloalkyl, phenyl, benzyl, 5 to 6 membered heteroaryl and 3 to 8 
membered.heterocyeloalkyl; R.klcis selected from, the group consisting of Cijadkyl Ci„g 
haloalkvl 3 to 8 membered eyeloalkyl. phenyl, benzyl, 5 to 6 membered heteroaryl and 3 to 7 

15 memberedheterocycloalkvl; Y1 is O or S, and wherein RA is optionally substituted on. carbon. 
atoms and heteroatoms with RRA substitu.te.nts selected from, F, CI Br. I, ~N.H?. -OH, -CN, 
-NO?, =0, -SFs, Ci-4alley!. CM.haloalkvl, C1_.4al.koxv. CM fhalo)alkyl-C(=OK Ci-4 
(halo)alkvl-S{'0)fi-?-. CM (halo)alkyl-N(H)S(Ok?-. Cu(halo)alkvl-S(C 
(halo)alkvl-N(H)-SfO)n.oN(H)-. CM. (halo)alkvl-C(=0)N(HV. Cl.4(h.alo)alkvl-N(HVCf=Ol. 

20 (fb.alo)alky.l)?N-C(=0)-, Cu4 (halo)alkvl-OC(=Q)N(.H)-. CM _(halo)alkvl-OC(=Q)N(H)-. 
(h.alo)alkyl-N(H)-C(=0)0-, ffhalo)alkyl)?N~C(=<3)0~, CM alkylthio, CM alkylamino and 
C]-4 dialkylamino; and. 

Cy is selected from the group consisting of CMS alkyl CM, haloalkvl 3 to 12 
membered eyeloalkyl 3 to 12 membered heterocycloalkvl and 5 to 6 membered heteroaryl 

25 wherein Cy is optionally substituted on carbon or heteroatoms with RCy substituents selected 
from the group consisting of F, Ch Br. 1, -OH, -CN, -NO?, -SFs, Ci _s_aikyl Cux haloalkvl, 

C'v Ov Cog heteroalkyl, ~(L 'y)n~i~3~8 membered eyeloalkyl, -(L '')nn~3~8 membered 
heterocycloalkvl, -(LCy)o_i-5 to 6 membered heteroaryl, -CLCy')n-i-phenyl, 
-(LCyl(H-NRRCaRRCb, -fLCy)f)-i_-ORRCa, -(LCy)o.i-SRRCa. ^LCyVj-N(RRCa)C(=YlX)RRCc. 

30 -(LCy)o:1-OC(=0)N(RRCi>)(RRCb). 4lLCy)nj-N(RRC")C(=0)NfR.RCa)r.RRCb). 
-(LCy)o-j-Cf=0)N(RRCa)(RRCb), -(LCy)fs:j-N(RRC;')C(=0)RRCb, -(LCy)n.l-C(=Q)ORRCa, 
^^Vu-Oa=Q)R** -(LCy)n.i-P(=0)r0RRCa)f0RRCbl 4LCyVrgfOl.?.RRCc, 
-(L^)fM-S(0)MNrRRCa)(RRCb>. -(LCy)orj-N(RRCa)S(0)L:2N(RRCa)(RRCb) and 
-(LCy)fM-N(R.kCa) '11. .(RRCC), wherein LCy is selected from, the group consisting of Cu 

35 alkylene. CM heteroalkylene, Ci-^alkoxylene, Ci ^aminoalkylene, C1-4 thioalkylene, (X4 
R/"\. RCb alkenylene. and Cl.4 alkynylene; wherein R. 'and R " are independently selected from the 

group consisting of hydrogen. CUR alkyl C^g haloalkvl 3-8 membered eyeloalkyl phenyl 
benzyl 5 to 6 membered heteroaryl and 3 to 8 membered heterocycloalkvl RRCc.is selected 
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from the group consisting of C j_g alkyl, Ci.8 haloalkvl, 3 to 8 membered eyeloalkyl. phenyl. 
benzyl. 5 to 6 membered heteroaryl and 3 to 7 m.embered heterocycloalkvl; Y1 is O or S. and 
wherein Rc> is optionally substituted, on carbon, atoms and heteroatoms with from 1 to 5 RRCy 

substitutents selected from, F. CI. Br, I, -NH->. -OH. -CN. -NO?, -O", =Q, -SFs. Ci-4 alkyl. CM 
5 haloalkvl. Ci^ alkoxv, CM alkyl~G(=QK CM (halo)alk:yl-C(=0)-, C1 -4 fhaloIalkyl-S(O)n-?•-. 

Ci-drhalo)alkvl-NIH')S('0)n£-. C_ir£fhalo)alkyl-S('0)fu?Nt'HV. (halo')alkyl-N(H)-SfO)n.?N(.H)-. 
CM (halo)alkvl-C(=0)N(H)-. C1 -4 rhalo)alkyl-.Nf.H)-C(=0)^ ((halo)alkyl)?N-C(=C»-. C1 ̂  
(hak))alkyl-0C(=0)N(H)-. C1.4. fhalo)alkvl-QC(=OIN(H)-. (halo)alkvl-NfH)-C(=Q')0-. 
((.ha.lo)a.l.kyl)?N-C(=0)0-, CM alkylthio. CM alkylamino and C1-4.dialkylamino. 

10 The lar^ae-asf^ee^th&^present disclosure provides for compounds of Formula I: 

or salts thereof wherein 

R1, R2 and R3 are each independently H, F, CI, Br, I, C1-6 alkyl or Ci_6 haloalkyl; 

X1 is N or C-R4, wherein R4 is selected from the group consisting of -F, -CI, -Br, I, 
15 -(L^o-i-Ci^ alkyl, -(L^o.i-Ci-e haloalkyl, -(L^o-i-Ci^heteroalkyl, -(L2)O-I-C3-8 eyeloalkyl, 

-(L2)O-I-3 to 7 membered heterocyeloalkyl, -(L2)O-I-6-10 membered aryl, -(L2)o-i-5-10 
membered heteroaryl, wherein L1 is selected from the group consisting of-O-, -N(H)-, -S-, 

'j -N(CI_6 alkyl)-, =0, and L is selected from the group consisting of-0-, -N(H)~, -N(CI_6 
alkyl)-, -S-, =0, CM alkylene, C1-4 alkenylene, C1-4 alkynylene, CM alkoxylenc, CM 

20 aminoalkylene, CM thioalkylene and CM heteroalkylene, and wherein R4 is optionally 
R4 substituted on carbon atoms and heteroatoms with R substituents selected from the group 

consisting of F, CI, Br, I, C1-6 alkyl, C1-6 haloalkyl, 3-5 membered eyeloalkyl, 3-5 membered 
heterocyeloalkyl, C1-6 alkoxy, C|_6 alkylamino, Ci_6 dialkylamino, C1.6 alkylthio, =0, -NH2, 
-CN, -N02 and -SF5; 

25 X2 is N or CH; 
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A is selected from the group consisting of Ci-g alkyl, Cj.6 haloalkyl, Ci-6 dialkylamino, 
3 to 12 membered eyeloalkyl, 3 to 12 membered heterocyeloalkyl, wherein A is optionally 
substituted with 1-5 RA substituents selected from the group consisting of F, CI, Br, I, -OH, 
-CN, -NO2, -SF5, Ci_8 alkyl, C1-8haloalkyl, C1 heteroalkyl, -(LA)0.i-3-8 membered 
eyeloalkyl, -(LA)o-i-3-8 membered heterocyeloalkyl, -(LA)O-I-5 to 6 membered heteroaryl, 



(halo)alkyl-OC(=0)N(H)-, CM (halo)alkyl-OC(=0)N(H)-, (halo)alkyl-N(H)-C(=0)0-, 
((halo)alkyl)2N-C(=0)0-, C1-4 alkylthio, C1-4 alkylamino and C1.4 dialkylamino. 

In one embodiment of Formula I-I or Formula I, the compound is selected from the 
group as set forth in Table 1. 

In another aspect, the present disclosure provides for compositions comprising a 
compound of Formula I-I or Formula I as defined above, or any embodiment thereof and a 
pharmaceutically acceptable carrier, diluent or excipient. 

is £.»is* ri {- rl < Afiiirct yvtTti i t /"1 Ar\m»tArm/'1 oo /"I t~. cxs'l ol-v /"•<- i rr\< xti arrercn.xjt u:kjpvvi« uuv- i \KT^TTV'XXSTPc~iVTZji^i\^ |j.i v.? v txix/ti' it/r jj*. 'titrcj'vx? 

feiH^se^fl-tbeFapyr 

The present disclosure provides for a method for inhibiting or preventing 
degeneration of a central nervous system (CNS) neuron or a portion thereof, the method 
comprising administering to the CNS neuron a compound of Formula I-I or Formula I. fe 

o> nri./>/-%•!• fit *:.v f'l-t (-isy 1 />. fvt T>,ri-\\ rtrl .-f-y-w ruva r\ 4" o / v-P 11 r\ 1 1 At* ttrixJVxT&i cicsj./ wv np rn o VJ r 4^1 TWIIL J; '• Lii'-ii'cX" r"rt7t 

HTyrtyy"8•% 1 o f.. t a iv. o tm :i -yi.^ ryf ns /3.rj f-hi ,o •> i~i 1-t-»W-i i~-i ft.ti /•vi- WQI /£st"s,4--s ^ -p l~orTO' iii« s.liTHnrcTnrr^ v>oxorxo^ixr^oiii wilt C^lri-vrtt^Tx' 

/•j^sv&>•*'%/a>-r'<-i4-.<s/\n ,rvl- o ^c^-r\1 .y*r/'vt 1cu 1\T€,: \ nmiyA-fi Ay Tri r»Arfoin i/ i ci Vvsnxixtli^i. V VtCTj" 'Ilw'ttl C-d Ldlix 

embodiments, said administering to the CNS neuron is performed in vitro. In other 
embodiments, the method further comprises grafting or implanting the CNS neuron into a 
human patient after administration of the agent. In other embodiment, said CNS neuron is 
present in a human patient. In other embodiments, said administering to the CNS neuron 
comprises administration of said compound of Formula I-I or Formula I in a 
pharmaceutically acceptable carrier, diluent or excipient. In another embodiment said 
administering to the CNS neuron is carried out by an administration route selected from the 
group consisting of parenteral, subcutaneous, intravenous, intraperitoneal, intracerebral, 
intralesional, intramuscular, intraocular, intraarterial interstitial infusion and implanted 
delivery device. In another embodiment, said method further comprises administering one or 
more additional pharmaceutical agents. In another embodiment, said administering of a 
compound of Formula I-I or Formula I results in a decrease in JNK phosphorylation, JNK 
activity and/or JNK expression. In another embodiment, the administering of a compound of 
Formula I-I or Formula I results in a decrease of cJun phosphorylation, cJun activity, and/or 
dun expression. In another embodiment, the administering of a compound of Formula I-I or 
Formula I results in a decrease in p38 phosphorylation, p38 activity, and/or p38 expression. 
In another embodiments, the administering of a compound of Formula I-I or Formula I 
inhibits DLK activity. In some embodiments, DLK is inhibited by or at least by or at most by 
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 99% or more, or 100%. 
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patient a therapeutically effective amount of a compound of Formula I-I or Formula I, or a 
pharmaceutically acceptable salt thereof. In another aspect, the present disclosure provides 
for use of a compound of Formula I-I or Formula I, or a pharmaceutically acceptable salt 
thereof, in the manufacture of a medicament for the inhibition 01* prevention of degeneration 

5 of a central nervous system (CNS) neuron in a patient having or at risk of developing a 
neurodegenerative disease or condition, wherein, said, neurodegenerative disease or con.diti.oti 
is selected from the group consisting of: Alzheimer's disease. Huntington's disease-
Parkinson's disease, Parkinson*s-plus diseases, amyotrophic lateral sclerosis (A.LS), 
ischemia, stroke, intracranial hemor.rli.age., cerebral hemorrhage, trigeminal neuralgia, 

10 glossopharyngeal neuralgia. Bell*s Palsy, myasthenia gravis, muscular dystrophy, 
progressive muscular atrophy, primary lateral sclerosis (PLS), pseudobulbar palsy, 
progressive bulbar palsy, spinal muscular atrophy, inherited muscular atrophy, invertebrate 
disk syndromes, cervical spondylosis, plexus disorders, thoracic outlet destruction 
syndromes, peripheral neuropathies, prophyria, multiple system, atrophy, progressive 

15 supranuclear palsy, corticobasal degeneration, dementia with Lewy bodies, frontotemporal 
dementia, demvelinating diseases, Guill.ain-Bar.re syndrome, multiple sclerosis, 
Charcot-Marie-Tootfa disease, prion disease. Creutzfeldt-Jakob disease. 
Gerstmann-Straussier-Scheinker syndrome (GSS), fatal familial insomnia (FFI). bovine 
spongiform encephalopathy. Pick's disease, epilepsy. AIDS de.men.tial complex, nerve 

20 damage caused by exposure to toxic compounds selected from the group consisting of heavy 
metals, industrial solvents, drugs and ehemotherapeutic agents; injury to the nervous system 
caused by physical, mechanical or chemical trauma, glaucoma, ki.tt.ice dystrophy, retinitis 
pigmentosa, age-related, macular degeneration (AMD), photoreceptor degeneration 
associated, with wet or dry AMD, other retinal, degeneration, optic nerve drusen, optic 

25 neuropthy and optic neuritis. 

The present disclosure provides for a method for decreasing or preventing one or 
more symptoms of a neurodegenerative disease or condition in a patient suffering therefrom 
comprising administering to said patient a therapeutically effective amount of a compound of 
Formula I-I or Formula I or a pharmaceutically acceptable salt thereof. In another aspect, 

30 there is provided use of a compound of Formula I-I or Formula I or a pharmaceutically 
acceptable salt thereof in the manufacture of a medicament for decreasing or preventing one 
or more symptoms of a neurodegenerative disease or condition in a patient suffering 
therefrom, wherein, said neurodegenerative disease or condition, is selected from the group 
consisting of: Alzheimer's disease. Huntington: s disease, Parkinson's disease. 

35 Parkinson'1 s-plus diseases, amyotrophic lateral sclerosis (ALS). ischemia, stroke, intracranial 
hemorrhage, cerebral hemorrhage, trigeminal neuralgia, glossoph.aryn.geal. neuralgia. Bell's 
Palsy, myasthenia gravis, inu.scu.lar dystrophy, progressive muscular atrophy, primary lateral 
sclerosis (PLS), pseudobulbar palsy, progressive bulbar palsy, spinal muscular atrophy. 
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inherited muscular atrophy, invertebrate disk syndromes, cervical spondylosis, plexus 
disorders, thoracic outlet destruction syndromes, peripheral neuropathies, prophyria. 
multiple system atrophy, progressive supranuclear palsy, eorticobasal degeneration, 
dementia with. Lewv bodies, frontotemporal dementia, demyelinating diseases, 

5 Guillain-Barre syndrome, multiple sclerosis, Charcot-Marie-Tooth disease, prion, disease. 
Creutzfeldt-Jakob disease, Gerstman.ii-Straussler-Seh.ein.kei' syndrome (GSS), fatal familial 
insomnia (FFI.I bovine spongiform, encephalopathy. Pick's disease, epilepsy, AIDS 
demential complex, nerve damage caused by exposure to toxic compounds selected from the 
group consisting of heavy metals, industrial solvents, drugs and ehemotherapeutic agents: 

10 injury to the nervous system caused, by physical, mechanical or chemical trauma, glaucoma, 
lattice dystrophy, retinitis pigmentosa, age-related macular degeneration. (AMD), 
photoreceptor degeneration associated with wet or dry AMD, other retinal degeneration, 
optic nerve drusen, optic neuropthy and optic neuritis . 

The present disclosure provides for a method for decreasing the progression of a 
15 neurodegenerative disease or condition in a patient suffering therefrom comprising 

administering to said patient a therapeutically effective amount of a compound of Formula 
I-I or Formula I or a pharmaceutically acceptable salt thereof. In another aspect, the present 
disclosure provides for use of a compound of Formula I-I or Formula I or a pharmaceutically 
acceptable salt thereof in the manufacture of a medicament for decreasing the progression of 

20 a neurodegenerative disease or condition in a patient suffering therefrom, wherein said 
neurodegenerative disease or condition is selected from the group consisting of: 
Alzheimer's disease. Huntington's disease, Parkinson's disease. Parkinson:s-plus diseases, 
amyotrophic lateral sclerosis (ALS), ischemia, stroke, intracranial hemorrhage, cerebral 
hemorrhage, trigeminal neuralgia, glossopharyngeal, neuralgia. Bell's Palsy, myasthenia 

25 gravis, muscular dystrophy, progressive muscular atrophy, primary lateral sclerosi I 
pseud.obisl.bar palsy, progressive bulbar palsy, spinal muscular atrophy, inherited muscular 
atrophy, invertebrate disk syndromes, cervical spondylosis, plexus disorders, thoracic outlet 
destruction syndromes, peripheral neuropathies, prophyria. multiple system atrophy, 
progressive supranuclear palsy, eorticobasal degeneration, dementia with Lewy bodies, 

30 frontotemporal dementia, demyelinating diseases. Guillain-Barre syndrome, multiple 
sclerosis. Charcot-Marie-Tooth disease, prion disease. Creutzfeldt-Jakob disease. 
Gerstmasiii-St.raussler-Scliel.nker syndrome (GSS), fatal familial insomnia (FFI). bovine 
spongiform, encephalopathy. Pick's disease, epilepsy, AIDS dementia] complex, nerve 
damage caused by exposure to toxic compounds selected from the group consisting of heavy 

35 metals, industrial solvents, drags and ehemotherapeutic agents; injury to the nervous system 
caused by physical, mechanical or chemical, trauma,, glaucoma., lattice dystrophy,, retinitis 
pigmentosa, age-related macular degeneration (AMD), photoreceptor degeneration 
associated with wet or dry AMD, other retinal degeneration., optic nerve drusen, optic 
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neuropthy and, optic neuritis. In certain embodiments, said neurodegenerative disease of 
condition is selected from the group consisting of: Alzheimer's disease, Huntington's 
disease, Parkinson's disease, Parkinson's-plus diseases, amyotrophic lateral sclerosis (ALS), 
ischemia, stroke, intracranial hemorrhage, cerebral hemorrhage, trigeminal neuralgia, 

5 glossopharyngeal neuralgia, Bell's Palsy, myasthenia gravis, muscular dystrophy, 
progressive muscular atrophy, primary lateral sclerosis (PLS), pseudobulbar palsy, 
progressive bulbar palsy, spinal muscular atrophy, inherited muscular atrophy, invertebrate 
disk syndromes, cervical spondylosis, plexus disorders, thoracic outlet destruction 
syndromes, peripheral neuropathies, prophyria, multiple system atrophy, progressive 

10 supranuclear palsy, corticobasal degeneration, dementia with Lewy bodies, frontotemporal 
dementia, demyelinating diseases, Guillain-Barre syndrome, multiple sclerosis, 
Charcot-Marie-Tooth disease, prion disease, Creutzfeldt-Jakob disease, 
Gerstmann-Straussler-Scheinker syndrome (GSS), fatal familial insomnia (FFI), bovine 
spongiform encephalopathy, Pick's disease, epilepsy, AIDS demential complex, nerve 

15 damage caused by exposure to toxic compounds selected from the group consisting of heavy 
metals, industrial solvents, drugs and ehemotherapeutic agents; injury to the nervous system 
caused by physical, mechanical or chemical trauma, glaucoma, lattice dystrophy, retinitis 
pigmentosa, age-related macular degeneration (AMD), photoreceptor degeneration 
associated with wet or dry AMD, other retinal degeneration, optic nerve drusen, optic 

20 neuropthy and optic neuritis. In certain embodiment, said neurodegenerative disease of 
condition in a patient is selected from the group consisting of: Alzheimer's disease, 
Parkinson's disease, and amyotrophic lateral sclerosis (ALS), In certain embodiment, said 
the compound of Formula I-I or Formula I is administered in combination with one or more 
additional pharmaceutical agents. 

-16b-



CLAIMS 

1. A compound of Formula (I-I) 

NH2 

or salts thereof wherein 

5 R\R2 and R3 are each independently H, F, CI, Br, I, Ci_6 alkyl or C1-6haloalkyl; 

X1 is N or C-R4, wherein R4 is selected from the group consisting of - F, -CI, -Br, I, 
-(L'Vi-Ci-e alkyl, -(LVi-Ci.e haloalkyl, -(L^o-i-Ci-eheteroalkyl, -(L2)0-i-C3-8 eyeloalkyl, -

ry 2 2 (L )o-i-3 to 7 membered heterocyeloalkyl, -(L )0-i-6-10membered aryl, -(L )o-i-5-l0 
membered heteroaryl, wherein L1 is selected from the group consisting of —0-, -N(H)-, -S-, 

10 -N(C,-6 alkyl)-, =0, and L2 is selected from the group consisting of-O-, -N(H)-, -N(CJ-6 
alkyl)-, -S-, =0, CMalkylene, C1.4 alkenylene, C 1.4 alkynylene, CM alkoxylene, CM 
aminoalkylene, C1-4 thioalkylene and Ci .4 hetero alkylene, and wherein R4 is optionally 
substituted on carbon atoms and heteroatoms with RR4 substituents selected from the group 
consisting of F, CI, Br, I, Cj-6 alkyl, C1-6 haloalkyl, 3-5 membered eyeloalkyl, 3-5 

15 membered heterocyeloalkyl, C1 -6 alkoxy, C1 alkylamino, C1 _6 dialkylamino, C1 -6 alkylthio, 
=0, -NH2, -CN, -NO, and -SF5; 

or R1 and R4 taken together form a 5 to 6 membered heterocyeloalkyl; 

X2 is N or CH; 

A is selected from the group consisting of C1.6 alkyl, C1-6 haloalkyl, C]_6 
20 dialkylamino, 3 to 12 membered eyeloalkyl, 3 to 12 membered heterocyeloalkyl, and 5 to 6 

membered heteroaryl, wherein A is optionally substituted with 1-5 RA substituents selected 
from the group consisting of F, CI, Br, I, -OH, -CN, -NO2, -SF5, Ci-s alkyl, Ci_« haloalkyl, 
C1.8 
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from the group consisting of CM alkyl, CM haloalkyl, 3 to 8 membered eyeloalkyl, phenyl, 
benzyl, 5 to 6 membered heteroaryl and 3 to 7 membered heterocyeloalkyl; Y1 is O or S, 
and wherein RCy is optionally substituted on carbon atoms and heteroatoms with from 1 to 
5 RRCy substitutents selected from, F, CI, Br, I, -NH2, -OH, -CN, -N02, -O, =0, -SF5, CM 

5 alkyl, CM haloalkyl, C14 alkoxy, CM alkyl-C(=0)-, CM (halo)alkyl-C(=0)-, CM 
(halo)alkyl-S(0)o-2-, CM (halo)alkyl-N(H)S(O)0-2-, CM (halo)alkyl-S(0)o-2N(H)-, 
(halo)alkyl-N(H)-S(O)0-2N(H)-, CM (halo)alkyl-C(=0)N(H)-, CM (halo)alkyl-N(H)-
C(=0)-, ((halo)alkyl)2N-C(=0)-, CM (halo)alkyl-OC(=0)N(H)-, C,.4 (halo)alkyl-
0C(=0)N(H)-, (halo)alkyl-N(H)-C(=0)0-, ((halo)alkyl)2N-C(=0)0-, CM alkylthio, CM 

10 alkylamino and C1.4 dialkylamino. 

2. The compound of claim 1, further defined as a compound of Formula (I) 

or salts thereof wherein 

R1, R2 and R3 are each independently H, F, CI, Br, I, CM alkyl or CM haloalkyl; 

15 X1 is N-ef-C-R4, wherein R4 is selected from the group consisting of-F, -CI, -Br, I, 
-(LVi-CI-6 alkyl, -(LVi-Ci-e haloalkyl, -(L^o-i-Ci-eheteroalkyl, -(L2)0-I-C3_8 eyeloalkyl, -
(L2)O-I-3 to 7 membered heterocyeloalkyl, -(L2)0-I-6-10 membered aryl, -(L2)0-I-5-10 
membered heteroaryl, wherein L1 is selected from the group consisting of-O-, -N(H)-, -S-, 
-N(Ci_6 alkyl)-, =0, and L is selected from the group consisting of -O-, -N(H)-, -N(CI_6 

20 alkyl)-, -S-, =0. CM alkylene, CM alkenylene, CM alkynylene, CM alkoxylene. C1-4 
aminoalkylene, C1-4 thioalkylene and C 1.4 hetero alkylene, and wherein R4 is optionally 
substituted on carbon atoms and heteroatoms with RR4 substituents selected from the group 
consisting of F, CI, Br, I, CM alkyl, CM haloalkyl, 3-5 membered eyeloalkyl, 3-5 
membered heterocyeloalkyl, CM alkoxy, CM alkylamino, CM dialkylamino, C1-6 alkylthio, 

25 =0, -NH2, -CN, -N02 and -SF5; 

X2 is N or CH; 
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aminoalkylene, C\ -4 thioalkylene, C2-4 alkenylene, and C2-4 alkynylene; wherein RRCa and 
RRCb are independently selected from the group consisting of hydrogen, Q.g alkyl, Ci.g 
haloalkyl, 3-8 membered eyeloalkyl, phenyl, benzyl, 5 to 6 membered heteroaryl and 3 to 8 
membered heterocyeloalkyl; RRCcis selected from the group consisting of Ci-g alkyl, Ci-g 

5 haloalkyl, 3 to 8 membered eyeloalkyl, phenyl, benzyl, 5 to 6 membered heteroaryl and 3 to 
7 membered heterocyeloalkyl; Y1 is O or S, and wherein RCy is optionally substituted on 
carbon atoms and heteroatoms with from 1 to 5 RRCy substitutents selected from, F, CI, Br, 
I, -NH2, -OH, -CN, -NO2, =0, -SF5, CM alkyl, CM haloalkyl, CM alkoxy, CM (halo)alkyl-
C(=0)-, C1-4 (halo)alkyl-S(0)o-2-, C,.4 (halo)alkyl-N(H)S(O)0.2-, C1_4(halo)alkyl-S(O)0-

10 2N(H)-, (halo)alkyl-N(H)-S(O)0-2N(H)-, CM (halo)alkyl-C(=0)N(H)-, CM (halo)alkyl-
N(H)-C(=0)-, ((halo)alkyl)2N-C(=0)-, CM (halo)alkyl-OC(=0)N(H)-, CM (halo)alkyl-
0C(=0)N(H)-, (halo)alkyl-N(H)-C(=0)0-, ((halo)alkyl)2N-C(=0)0-, CM alkylthio, CM 

alkylamino and C1.4 dialkylamino. 

3. A compound according to claim 1 or 2, wherein either A or Cy is a 
15 polycyclic carbocycle or polycyclic heterocycle. 

64. A compound of claim 1, 2- or 3T4-OF4, wherein X2 is N. 

25. A compound of claim, 1, 2- or 3-,-4-or--5, wherein X2 is C(H). 

20 X6. A compound according to claim 1, 2, 3- or 5y-6--t->r 7. wherein R4 is selected 
from the group consisting of-F, -CI, -CN, -(L2)0-i-C3_g eyeloalkyl, -(L2)O-I-3 to 7 
membered heterocyeloalkyl, -(L^o-i-Ci^ alkyl, -(L^o-i-Ci^ haloalkyl, -(L^o-i-Ci^ 
heteroalkyl, -(L2)0-i-6-10 membered aryl and -(L2)0-I-5-1 0 membered heteroaryl, and is 
optionally substituted. 

25 9-2• A compound according to claim 1, 2, 3, 5- or 6. 7-or-S. wherein R4 is 
selected from the group consisting of-F, -CI, C3-8 eyeloalkyl, 3 to 7 membered 
heterocyeloalkyl, Ci„6 alkyl, CM, haloalkyl, -(0)-C3.8 eyeloalkyl, -(0)-3 to 7 membered 
heterocyeloalkyl, -(O)-Ci^ alkyl and -(O)-C 1-6haloalkyl, and is optionally substituted. 
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44)8. A compound of claim 1, 2, 3, 5, 6- or 7r-8 or- 9. wherein R4 is selected from 
the group consisting of methoxy, monofluoromethoxy, difluoromethoxy, trifluoromethoxy, 
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, tert-butoxy, cyclopropoxy, cyclobutoxy, 
cyclopentoxy, methyl, monofluoromethyl difluoromethyl, trifluoromethyl, cyclopropyl, 

5 cyclobutyl and cyclopentyl. 

449. A compound of claim 1, 2, 3, 4, 5, 6, 7- or 8.-#-w4-Q. wherein R1, R2 and R3 

are each independently selected from the group consisting of F, CI, CN, hydrogen, CM 
alkyl and CM haloalkyl. 

4-210. A compound of claim 1, 2, 3, 4, 5, 6, 7, 8- or 9,40-or 11, wherein R1, R2 

10 andR are each hydrogen. 

4411. A compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9- or 10, 11 or 12, wherein A and 
Cy are independently selected from the group consisting of pyrrolidine, piperidine, 
azetidine, azepane, piperazine, 7-azaspiro[3.5]nonane, 3,6-diazabicyclo[3.2.1]octane, 2-
oxa-5-azabicyclo[2.2.1]heptane, 2,7-diazaspiro[3.5]nonane, 

15 o ctah ydro cyclop en t a [ c] pyrrol e, 2-azaspiro[3.3]heptane, 2,5-diazaspiro[3.4]octane, 6-
azaspiro[2.5]octane, 3-azabicyclo[3.1.0]hexane, 3-oxabicyclo[3.1.0]hexane, morpholine, 
hexahydro-2H-furo[3,2-c]pyrrole, 2-azabicyclo[2.1.1]hexane, 2,5-
diazabicyclo[2.2.1 Jheptane, 2-aza-tricyclo[3.3.1.1-3,7]decane, 2-azabicyclo[2.1.1 Jhexane, 
9-azabicyclo[4.2.1]nonane, 9-azabicyclo[3.3.1]nonane, cyclobutane, cyclopropane, 

20 cyclopentane, 2-Thia-5-aza-bicyclo[2.2.1 jheptane 2,2-dioxide, 2-azabicyclo[2.2.1 Jheptane, 
tetrahydro-2H-pyran, 8-azabicyclo[3.2.1]octane and 3-oxa-8-azabicyclo[3.2.1]octane, and 
is optionally substituted. 

4412. A compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 1 Or- or 11 r42--t>r-44, wherein A 
is selected from the group consisting of pyrrolidine, piperidine, azetidine, azepane, 

25 piperazine, cyclopropane, cyclobutane, cyclopentane, 7-azaspiro[3.5]nonane, 3-
oxabicyclo[3.1.0]hexane, 3,6-diazabicyclo[3.2.1]octane, 2-oxa-5-azabicyclo[2.2.1 Jheptane, 
2,7-diazaspiro[3.5]nonane, octahydrocyclopenta[c]pyrrole, 2-azaspiro[3.3]heptane, 2,5-
diazaspiro[3.4]octane, 6-azaspiro[2.5]octane, 3-azabicyclo[3.1.0]hexane, morpholine, 
hexahydro-2H-furo[3,2-c]pyrrole and 2-azabicyclo[2.1.1]hexane, and is optionally 

30 substituted. 
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4-513.. A. compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11?- or 12. 44t>F14, wherein 
A is selected from the group consisting of 2-azabicyclo[2.1.1 Jhexane, 3-
azabicyclo[3.1.0]hexane, 3-oxabicyclo[3.1.OJhexane, azetidine, pyrrolidine, cyclopropane, 
cyclobutane, cyclopentane, and is optionally substituted. 

5 4-614. A compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12- or 13r44~ef 4-5, 
wherein A is selected from the group consisting of (lS,4S)-2-oxa-5-
azabicyclo[2.2.1 Jheptane, (1 R.4R )-2-oxa-5-azabicyclo[2.2.1 Jheptane, (lR,5S)-3-
azabicyclo[3.1 .OJhexane, (1 S,5R)-3-azabicyclo[3.1 .OJhexane, 3-oxabicyclo[3.1 .OJhexane, 
(lR,5S)-3-oxabicyclo[3.1 .OJhexane, (1 S,5R)-3-oxabicyclo[3.1 .OJhexane, (1 S,4S)-2,5-

10 diazabicyclo[2.2.1 Jheptane and (lR,4R)-2,5-diazabicyclo[2.2.1 Jheptane, and is optionally 
substituted. 

4215. A compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9~ or 10-44- -w-4-2, wherein is A 
is selected from the group consisting of methyl, ethyl, isopropyl, 

v ,» x1 ^ %. >. V-.n 
F and 

15 4-816. A compound of claim 1, 2, 3, 4, 5, 6. 7, 8, 9, 10, 11, 12, 13, 14- or 15,-4-6-tvf 
42, wherein Cy is selected from the group consisting of 2,5-diazabicyclo[2.2.1 Jheptane, 
piperidine, pyrrolidine, azetidine, 2-aza-tricyclo[3.3.1.1-3,7Jdecane, 2-oxa~5-
azabicyclo[2.2.1 Jheptane, 3-azabicyclo[3.1.OJhexane, 3-oxabicyclo[3.1.OJhexane, 2-
azabicyclo[2.1.1 Jhexane, 9-azabicyclo[4.2,1 Jnonane, 9-azabicyclo[3.3.1 Jnonane, 

20 cyclobutane, 2-Thia-5-aza-bicyclo[2.2.1 Jheptane 2,2-dioxide. 2-azabicyclo[2.2.1 Jheptane, 
tetrahydro-2H-pyran, 8-azabicyclo[3.2.1Joctane, 3-oxa-8-azabicyclo[3.2.1Joctane, and is 
optionally substituted. 

4917. A compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,14, 15- or 16^42 
©F4-8-, wherein Cy is selected from the group consisting of azetidine, (lS,4S)-2-oxa-5-

25 azabicyclo[2.2.1 Jheptane, (lR,4R)-2-oxa-5-azabicyclo[2.2.1]heptane, (lR,5S)-3-
azabicyclo[3.1.OJhexane, (lS,5R)-3-azabicyclo[3.1.OJhexane, 3-oxabicyclo[3.1.0Jhexane, 
(1 R,5S)-3-oxabicyclo[3.1 .OJhexane, (lS,5R)-3-oxabicyclo[3.1.OJhexane, (lS,4S)-2,5-
diazabicyclo[2.2.1 Jheptane and (lR,4R)-2,5-diazabicyclo[2.2.1]heptane, and is optionally 
substituted. 

30 
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3018. A compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9- or 1 0j44-e3r42, wherein Cy is 
selected from the group consisting of 

24-19. A compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17? 

5 or. 18-S#-0f-24>, wherein A is optionally substituted with from 1 to 5 RA substituents 
selected from the group consisting of F, CI, Br, I, -OH, -CN, -N02, -SF5, Q.g alkyl, Q.g 
haloalkyl, Ci_g heteroalkyl, -(LA)0-i-3-8 membered eyeloalkyl, -(LA)0-I-3-8 membered 
heterocyeloalkyl, -(LA)0-I-5 to 6 membered heteroaryl, -(LA)o-i-Ce aryl, wherein LA is 
selected from the group consisting of-C(O)-, -C(0)CH2-,-0CH2-, -CH2O-, -CH2-, -

10 CH2CH2-, -CH2OCH2-, -N(H)CH2-, -N(C,-3 alkyl)CH2-, CH2N(H)-, -CH2N(C!_3 alkyl)-; 
wherein said 3-8 membered eyeloalkyl is selected from the group consisting of propane, 
butane, pentane and hexane; wherein said 3 to 8 membered heterocyeloalkyl is selected 
from the group consisting of oxetane, tetrahydrofuran, tetrahydropyran, oxepane, azetidine, 
pyrrolidine, piperidine and azepane; wherein said 5 to 6 membered heteroaryl is selected 

15 from the group consisting of pyrrole, pyrazole, imidazole, thiophene, thiazole, oxazole, 
trizole, pyridine, pyrimidine, pyrazine. pyridazine; wherein said Q, aryl is phenyl; and 
wherein RA is optionally substituted with from 1 to 5 R1^ substitutents selected from, F, 
CI, Br, I, -NH2, -OH, -CN, -N02, =0, -SF5, CM alkyl, CM haloalkyl, C,.4 alkoxy, CM 

(halo)alkyl-C(=0)-, CM (halo)alkyl-S(0)o-2-, Ci_4 (halo)alkyl-N(H)S(0)o-2-, CM 
20 (halo)alkyl-S(O)0.2N(H)-, (halo)alkyl-N(H)-S(0)o-2N(H)-, CM (halo)alkyl-C(=0)N(H)-, 

C1-4 (halo)alkyl-N(H)-C(=0)-, ((halo)alkyl)2N-C(=0)-, CM (halo)alkyl-OC(=0)N(H)-, CM 
(hal o)a 1 kvl-OC(=0)N(H) -. (halo)alkyl-N(H)-C(=0)0-, ((halo)alkyl)2N-C(=0)0-, CM 
alkylthio, CM alkylamino and CM dialkylamino. 

2220. A compound of claim 1, 2, 3. 4. 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17; 
25 OL 18^4-9-6^24-, wherein Cv is optionally substituted with from 1 to 5 RCy substituents 

selected from the group consisting of F, CI, Br, I, -OH, -CN, -NO?., -SF5, Q.g alkyl, Ci_g 
haloalkyl, Ci.g heteroalkyl, -(LCy)o-i-3-8 membered eyeloalkyl, -(LCy)o-i-3-8 membered 
heterocyeloalkyl, -(LCy)o-i-5 to 6 membered heteroaryl, ~(LCy)o-i-C6 aryl, wherein LCy is 
selected from the group consisting of - C(O)-, -C(0)CH2-,-0CH2-, -CH20-, -CH2-, -

30 CH2CH2-, -CH2OCH2-, -N(H)CH2-, -N(CI-3 alkyl)CH2-, CH2N(H)-, -CH2N(C,.3 alkyl)-; 
wherein said 3-8 membered eyeloalkyl is selected from the group consisting of propane, 
butane, pentane and hexane; wherein said 3 to 8 membered heterocyeloalkyl is selected 
from the group consisting of oxetane, tetrahydrofuran, tetrahydropyran, oxepane, azetidine, 
pyrrolidine, piperidine and 
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azepane; wherein said 5 to 6 membered heteroaryl is selected from the group consisting of 
pyrrole, pyrazole, imidazole, thiophene, thiazole, oxazole, trizole, pyridine, pyrimidine, 
pyrazine, pyridazine; wherein said C$ aryl is phenyl; and wherein RCy is optionally 
substituted with from 1 to 5 RRCy substitutents selected from, F, CI, Br, I, -NH2, -OH, -CN, 
-N02, =0, -SFs, CM alkyl, CM haloalkyl, CM alkoxy, CM (halo)alkyl-C(=0)-, CM 
(halo)alkyl-S(O)0-2-, CM (halo)alkyl-N(H)S(O)0-2-, CM (halo)alkyl-S(O)0.2N(H)-, 
(halo)alkyl-N(H)-S(0)o.2N(H)-, CM (halo)alkyl-C(=0)N(Ii)-, CM (halo)alkyl-N(H)-
C(=0)-, ((halo)alkyl)2N-C(=0)-, Ci.4(halo)alkyl-OC(=0)N(H)-, Ci.4(halo)alkyl-
0C(=0)N(H)-, (hal0)alkyl-N(H)-C(=0)O-, ((halo)alkyl)2N-C(=0)0-, CM alkylthio, CM 

alkylamino and CM dialkylamino. 

23-21. A compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 18, 
19-.;- or 2()-.--24-ef-2S. wherein A is optionally substituted with 1 to 5 RA substituents selected 
from the group consisting of F, CI, Br, I, CN, CH3O-, CH3, cyclopropylmethyl, CF3 and 
butyl. 

2422. A compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 
18, 19, 20--- or 21T-23-€>F-24, wherein said compound is selected from the subformula 
consisting of 

Cy N N ^N^r(RA)o-; 
Cy" ^N^N'TN(RA)O-1 0-5 Cy" "N' -N^V(RA)O-5 Cy^N^N^(RA)o-5 

Cy N 
V\ (RA)o-! 

Cy N 

0-5 
(RA)O-5 Cy N 

and 

(RA)O-5 Cy N (RA)O-5 

2523. A compound of claim 1, 2, 3, 4, 5, 6, 7, 8, 9. 10, 11, 12, 13, 14, 15, 16. 17, 
18, 19, 20-_orj21 _..aa.-t+F-24, wherein said compound is selected from the subformula 
consisting of 
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r; N N A 
04A-1 

(RCy)o-s HN^(RCy)o-i 

r~N' "N' "A 
"(RCy)o-5 

N 

r-H" "N"7\ 
^(RCy)o-5 

N 

and HN~>(RCy)o_5 

wherein RCy if present replaces a hydrogen atom attached to a carbon or nitrogen 
atom of the Cy ring. 

3624. A compound of claim 1 selected from the group as set forth in Table 1. 

25. A compound according to any one of claims 1-24 that is 3-
(difluoromethoxv)-5-[2-(3,3-dlflu.oropyrrolidin-l-vl)-6-[(lS,4S)-2-oxa-5-
azabicvclor2.2.11heptan-5-vl1pvrimidin-4-yl"|pyridin-2-amine 

26. A compound according to any one of claims 1-24 that is l-r(lR.5S)-6-[6-["6-
10 amino-5~(trifhioromethoxy)-3~pyridyl]-2-f3-azabicyclof2.1.11hexan~3-vl)pvrimidin-4-vll-

3-azabicyclo[3.1.01hexan-3-vl1-2-methvl-propan-2-ol 
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27. A compound according to any one of claims 1-24 that is l~[(TR.,SS)-6-r6-l"6-
amino-5-(trifluoromethyl)-3-pvridyri-2-(3-azabicyclo[2.1.1 lhexan-3 - vl)p yrimidin-4-yll -3 -
azabicvclof 3.1.01hexan-3-yl1-2-meth.vl-propan-2-ol 

NH, F _ 

28. A compound according to any one of claims 1-24 that is [6-amino-5-
(difluoromethoxy)-3-pyridvll-2-f3-azabicycloF2.1.11hexan-3-vl)pyrimidiii-4-vll-3-
azabicyclof 3.1.01hexan-3-yll-2-methyl-propan-2-ol 

NH, 

29. A compound according to any one of claims 1-24 that is l-[(lS,4S)-5-['6-[6-
amino-5-("difluoromethoxy)-3-pyridvn-2-(3-azabicvclo[2.1.1 ]hexan-3-yi)pyrimidin-4-yll-
2,5-diazabicyclor2.2.11heptan-2-yll-2-methoxy-2-methyl-propan-l -one 

NH, 

30. A compound according to any one of claims 1-24 that, is [~6-amino~5-
(difluoromethoxy)-3 -pyridyl 1 -2-( 3 -azabicyclo [2.1.1 lh.exan-3-yl)pyrimidin-4-yl.1-2<5-
diazabicyclof 2.2.1 lheptan-2-yi]-2-methoxy-ethanone 

F 
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NH? 

31. A compound according to any one of claims 1-24 that is 3-
(difluoromethoxv)-5 - [ 2-f 3 -fluoro-3 -m ethyl-pyrrolidin-1 -yl~)-6-[( 1 S,4S)-2-oxa-5-
azabicvclor2.2,llheptan-5-yllpyrimidm-4-yllpyridiii-2-amine 

32. A compound according to any one of claims 1-24 that is (±)~3~ 
(difluoromethoxy)-5-r2-(3-fluoro-3-methyl-pvrrolidin-l-yl)-6-(3-m.oipholino-z'mn5-
cyclobutyl)pyrimldiii-4-vl1pyridm-2-amine 

33. A compound according to any one of claims 1-24 that is 3-
(difluoromethoxy)-5-r2-f3,3-difluoropyrrolidin-l-yl)-6-[3-["(lS,4S)-2-oxa-5-
azabicvclo[2.2.1 lheptan-5-yll-CLV-cvclobutyllpvrimidin-4-vllpvridin-2-amine 
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34. A compound according to any one of claims 1 -24 that is 3-
(di(]uoromcthoxv)-5-[2-[i::'/.v-3-iluoro-4-rnethvl-pvTrolidin-1 -v11-6-i( 1 S,4S)-2-oxa-5-
azabicyclo[2.2Jlbeptan-5-yl1pyrimidin~4~ylTpyridin-2-amine 

2235. A pharmaceutical composition comprising a compound of claim 1, 2, 3, 4, 
5, 6, 7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18. 19. 20,21, 22, 23, 24, 25, ep-26. 27. 28, 29. 
30. 31, 32, 33 or 34, and a pharmaceutically acceptable carrier, diluent or excipient. 

, 2, ?v-4r5v^r2-;-8T-9r4-ftr4-l. 12, lX-..44-4-5^-j-frr4--7--i-KT 

29; U{reK#€H3©»p€»B€l--ef4F:0fmrtria4-4-0f:--^ 
irodi-ea»eHMiM^4fe«4AiMtk«HM^pe¥eB#efHrf4eg^^ 

15 adro-msfered4o~fee4^ 

34-. Th^nase-e^^aijg^^-whaFem-^fere-GNS ne\H^H-is-te4?e-grafted-orim^k»ted 

32-. Tb^«se-ef^laim-3$T'whefei»4bre43NSH^w^^ 
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33- . fte-ase-e^etea-S^j-wfa^ein- said -compe:Hftd-e#f:emttlft44-ef-Pem«larj4s 
adHriiHStwed-is-a-pbffimaeetttieeily-aeeefitaWe-eamatT-^tteeHtw-exejpimtT 

34- . Tfee-«se-of^4aiffl4MVwh©f©KH5aid-e0mf€>«wl-<->f^ 

5 eeasisting of parenteral, subcutane&B%4ntraveimKa7-iBte:aperitoneal, intracerebral, 
fertratesiefi«]yffitrafHfl5e«te;4a#aee#a%4«tra£Hrt©H^^ 
d^lwery-deyieer 

35- . The-ase of ekam-S^rfafee^-eeffl^ftsm^ase-e^ese-efHgieye-additieftaj: 
pfeaHnaeeatieftl-agentSr 

10 -Mi: SK-~tKe~€dLeteiffl4MV^^^i^^-lK'e~e£-sa;^ 
F©ffij^akt4HFes«lts4H-^r4eei«ase4fi-JN}c-pfeespfeei;54atie%4NK-aeti¥ity-aBd7^eF-JNK: 

37; Tfee^js^-ef-eteH^^wbafek^Ae-ase^saM-eefflpottfid-efl^ 
Formula Results irhfir4eefea.se of cJm-phes^heiFytetieH^-efan activity, amh-or cdtm 

15 espressiem 

3%-. 5%e-tts^#«teffl^6T^wliei:eHFii©-»se-ef:^ai^ee}3ape«HdH#f^H:iHrfa4-4-0F 
F©m:H4a4-Festtlt-s4ma-€toefea3€4mf48Hpl:M?spltei54a4ie^^ 

3936. Use of a compound of Formula I-I or Formula I, or a pharmaceutically 
acceptable salt thereof, in the manufacture of a medicament for the inhibition or prevention 

20 of degeneration of a central nervous system (CNS) neuron in a patient having or at risk of 
developing a neurodegenerative disease or condition, wherein said neurodegenerative 
disease or condition is selected from the group consisting of: Alzheimer''s disease, 
Huntington's disease. Parkinson's disease, Parkinson's-plus diseases, amyotrophic lateral 
sclerosis (ALS). ischemia, stroke, intracranial hemorrhage, cerebral hemorrhage, 

25 trigeminal neuralgia, glossopharyngeal, neuralgia. Bell's Palsy, myasthenia gravis, 
muscular dystrophy, progressive muscular atrophy, primary lateral sclerosis (PLS), 
pseudobulbar palsy, progressive bulbar palsy, spinal muscular atrophy, inherited muscular 
atrophy, invertebrate disk syndromes, cervical spondylosis, plexus disorders, thoracic 
outlet destruction, syndromes, peripheral neuropathies, prophyria, multiple system atrophy. 

30 progressive supranuclear palsy, eorticobasal degeneration, dementia with Lewy bodies, 
frontotemporal dementia, demyelinating diseases. Guillain-Barre syndrome, multiple 
sclerosis. Charcot-Marie-Tooth disease, prion disease. Creutzfeldt-Jakob disease. 
Gerstmann-Straussler-Seheinker syndrome (GSS). fatal familial insomnia (FFI), bovine 
spongiform encephalopathy. Pick's disease, epilepsy, AIDS demential complex, nerve 
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damage caused by exposure to toxic compounds selected, from the group consisting of 
heavy metals, industrial solvents, drugs and ehemotherapeutic agents; injury to the nervous 
system caused by physical mechanical or chemical trauma, glaucoma, lattice dystrophy, 
retinitis -pigmentosa, age-related macular degeneration (AMD), photoreceptor degeneration 

5 associated with wet or dry AMP, other retinal degeneration, optic nerve drusen. optic 
neuropthy and optic neuritis. 

4037. Use of a compound of Formula I-I or Formula I or a pharmaceutically 
acceptable salt thereof in the manufacture of a medicament for decreasing or preventing 
one or more symptoms of a neurodegenerative disease or condition in a patient suffering 

10 therefrom, wherein, said neurodegenerative disease or condition is selected from the group 
consisting of: Alzheimer's disease, Huntington's disease, Parkinson's disease, 
Parkinson*s-plus diseases, amyotrophic lateral sclerosis (ALS), ischemia, stroke, 
intracranial hemorrhage, cerebral hemorrhage, trigeminal neuralgia, glossopharyngeal 
neuralgia. Bell's Palsy, myasthenia gravis, muscular dystrophy, progressive .muscular 

15 atrophy, primary lateral sclerosis (PLS). pseudobulbar palsy, progressive bulbar palsy. 
spinal muscular atrophy, inherited muscular atrophy, invertebrate disk syndromes, cervical 
spondylosis, plexus disorders, thoracic outlet destruction syndromes, peripheral 
neuropathies, prophyria. multiple system atrophy, progressive supranuclear palsy, 
eorticobasal degeneration., dementia with, Lewy bodies, frontotemporal dementia, 

20 demyelinating diseases, Guillain-Barre syndrome, multiple sclerosis, Charcot-Ma rtji 
disease, prion disease, Creutzfeldt-Jakob disease, Gerstmann-Straussler-Scheinker 
syndrome (GSS), fatal familial insomnia (FFI), bovine spongiform encephalopathy. Pick's 
disease, epilepsy, AIDS dementia! complex, nerve damage caused by exposure to toxic 
compounds selected from, the group consisting of heavy metals, industrial solvents, drugs 

25 and ehero.ofherapeut.i.e agents; injury to the nervous system caused by physical, mechanical 
or chemical trauma, glaucoma, lattice dystrophy, retinitis pigmentosa, age-related, macular 
degeneration. (AMD), photoreceptor degeneration associated with wet or dry-AMD, other 
retinal degeneration, optic nerve drusen, optic neuropthy and optic neuritis. 
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4438. Use of a compound of Formula I-I or Formula I or a pharmaceutically 
acceptable salt thereof in the manufacture of a medicament for decreasing the progression 
of a neurodegenerative disease or condition in a patient suffering therefrom. . 

43nwherein said neurodegenerative disease e£or condition 
5 is selected from the group consisting of: Alzheimer's disease, Huntington's disease, 

Parkinson's disease, Parkinson's-plus diseases, amyotrophic lateral sclerosis (ALS), 
ischemia, stroke, intracranial hemorrhage, cerebral hemorrhage, trigeminal neuralgia, 
glossopharyngeal neuralgia, Bell's Palsy, myasthenia gravis, muscular dystrophy, 
progressive muscular atrophy, primary lateral sclerosis (PLS), pseudobulbar palsy, 

10 progressive bulbar palsy, spinal muscular atrophy, inherited muscular atrophy, invertebrate 
disk syndromes, cervical spondylosis, plexus disorders, thoracic outlet destruction 
syndromes, peripheral neuropathies, prophyria, multiple system atrophy, progressive 
supranuclear palsy, corticobasal degeneration, dementia with Lewy bodies, frontotemporal 
dementia, demyelinating diseases, Guillain-Barre syndrome, multiple sclerosis, Charcot-

15 Marie-Tooth disease, prion disease, Creutzfeldt-Jakob disease, Gerstmann-Straussler-
Scheinker syndrome (GSS), fatal familial insomnia (FFI), bovine spongiform 
encephalopathy, Pick's disease, epilepsy, AIDS demential complex, nerve damage caused 
by exposure to toxic compounds selected from the group consisting of heavy metals, 
industrial solvents, drags and ehemotherapeutic agents; injury to the nervous system 

20 caused by physical, mechanical or chemical trauma, glaucoma, lattice dystrophy, retinitis 
pigmentosa, age-related macular degeneration (AMD), photoreceptor degeneration 
associated with wet or dry AMD, other retinal degeneration, optic nerve drusen, optic 
neuropthy and optic neuritis. 

4339. The use of claim 4438, wherein the compound of Formula I-I or Formula 
25 I is in combination with one or more additional pharmaceutical agents. 
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