
substituted with from 1-3 independently selected C1-C3 alkyl; -CH2-C3-C10 cycloalkyl 

wherein the C3-C10 cycloalkyl is optionally substituted with from 1-3 independently 

selected C1-C3 alkyl; -CH2-phenyl, wherein the phenyl is optionally substituted with 

from 1-2 substituents independently selected from C1-C3 alkyl; C1-C3 haloalkyl; C1-C3 

alkoxy; C1-C3 haloalkoxy; nitro; halo; SO?Me, cyano; and -0C(0)CH3; and -CH2-

pyridyl; and 

R32 is selected from the group consisting of: H; Ci-Cg alkyl; Ci-Cg haloalkyl; phenyl, 

wherein the phenyl is optionally substituted with from 1 -2 substituents independently 

selected from C1-C3 alkyl; C1-C3 haloalkyl; C1-C3 alkoxy; C1-C3 haloalkoxy; nitro; 

halo; SC^Me, cyano; and -0C(0)CH3; andpyridyl. 

f0008a 1 In one aspect of the present disclosure, there is provided a compound 

represented by formula I: 

or a pharmaeeutically acceptable salt thereof, wherein 

Rt, is selected from the group consisting of H, halogen, hydroxyl, cyano and Ci-Cg, 

alkyl; 

R.i is H or Ci-Cft alkyl; 

R? is H or Ci -Cjs alkyl: 

E:i is selected from the group consisting of H, Ci-Chalky!, -OH, Ci-CUalkoxv, -OCfOV 

Cj-Cft alkyl arid -0C(0)-phenyl (optionally substituted by one, two or three substituents 

independently selected from the group consisting of halogen, hydroxyl Ci-C^alky!, and 

Ci-C^alkoxy); 

R4 is H or CVCft alkyl; 

X is selected from the group consisting of: 

(i) hydrogen; 

(ii) -C1 ..ftalkylene-Ci-(seycloalkyl; 
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iCi::f,alkylen.e- heterocvclvl including from. 3 to 6 ring atoms wherein. 1, 2. or 3 

of the ring atoms are independently selected from the group consisting of N, NH. 

N(Cj-Cj alkyl), O. and S; wherein, the heteroeyclyl. is optionally substituted, by one. 

two or three substituents independently selected from the group consisting of 

halogen, hydroxyl, Ct-Qalkyl, and G-Qaikoxy); 

(iv) -Cj_-r,alkylene- €fO)~heterocyelvl. including from 3 to 6 ring atoms wherein 1, 2, 

or 3 of the ring atoms are independently selected from the group consisting of N, 

NH, N(C i-C^ alkyl), O, and S; wherein the heterocvclvl is optionally substituted by 

one, two or three substituents independently selected from the group consisting of 

10 halogen, hydroxyl, C^-Cgalkyl, and Cr-Cisalkoxy); 

(v) -Cj-ftalkvlene- heteroaryl including from 5 to 6 ring atoms wherein 1, 2, or 3 of 

the ring atoms are independently selected from the group consisting of N. NH. 

NfCi-Cj alkyl), O, and S; wherein, the heteroaryl is optionally substituted by one, 

two or three substituents independently selected from the group consisting of 

15 halogen, hydroxyl, Cjalkyl., and C i-Cftalkoxy; 

(vi) branched, unsubstituted alkyl; and 

(yj.il branched Cy-C^ alkyl substituted, with -CCOVNH? on one carbon, and -OH on 

another carbon; 

arid, wherein the -NH2 group attached to the carbon, adjacent to -CHIRjlffU) is 

20 optionally substituted with a substituent selected from -C(Q)ORn and - C(Q) R-59, 

wherein: 

Rjj is selected from the group consisting of: Ci-Cf, alkyl; Cj-Cft haloalkyl; Cr-C^ 

alkenvl; €?-€<-, alkynyl; Cv-Cjo cycloalkyl, wherein the C^-Cm cycloalkyl is optionally 

substituted with from 1 -3 independently selected C1-C1 alkyl; -CH?-C?-C 10 cycloalkyl 

25 wherein the C^-Cm cycloalkyl is optionally substituted with from 1-3 independently 

selected. C1-C3 alkyl; -CH?-phenvl. wherein the phenyl is optionally substituted, with 

from 1-2 substituents independently selected from C1-C1 alkyl; C1-C1 haloalkyl; CI-CJ 

alkoxy; Ci-C^ haloalkoxy; nitro; halo; SO?Me, cyano; and -OCfGlCIi/u and -CH?-

pyridyl; and 

30 RT? is selected from, the group consisting of: H; CrCg alkyl; Ci-Cg haloalkyl; phenyl, wherein, 

the phenyl is optionally substituted with from 1-2 substituents independently selected from 
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Ci-Ci alkyl; Ci-C^ haloalkyl; Ci-C^ alkoxy; haloalkoxy; nitro; halo; SO^Me. cyano; and 

OCfOlCHg; and pyridyl. 

100081)1 In another aspect of the present disclosure, there is provided a compound 

represented by formula 1: 

and pharniaceutlcally acceptable salts, stereoisomers, and N-oxides thereof, wherein 

Rh is selected from the group consisting of H. halogen, hydroxyl. cyano and. Ci-Q 

alkyl; 

Ri is H or Ci-Cfi alkyl; 

R? is H or C'l-Cg alkyl; 

Rus selected from the group consisting of H. C i-Cgalkyl. -OH, C i -Cfialkoxy. -OC(Q)~ 

C i-C'ft alkyl and -OCfOVphenyl (optionally substituted by one, two or three substituents 

selected from the group consisting of halogen, hydroxyl. Cj_-C<salkvl, and CrCgalkoxy); 

Rj. is H or C;-Q, alkyl; and 

X is selected from the group consisting of hydrogen. -Cj -fialkylene-C3.ftcycl0alk.yl; €V. 

isalkylene- iieterocycle ('optionally substituted by one, two or three substituents selected 

from the group consisting of halogen, hydroxyl, Ci-Cgallcyl, and Ci-C(sal..koxv). and -Ci. 

^alkylene- heteroaryl (optionally substituted by one, two or three substituents selected 

from the group consisting of halogen., hydroxyl €i~G>alkyl, and C {-C*alkoxv). 

[0009] fa-mefeep-aspeety'Furtlier disclosed herein are compounds represented by the 

formula: 
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(II) 

and pharmaceutically acceptable salts, stereoisomers, and N-oxides thereof, wherein 

Ri is H or C|-C(, alkyl; 

R2 is H or C1-C6 alkyl; 

R3 is selected from the group consisting of H, C1-C6 alkyl, -OH, Q-Ce alkoxy, -0C(0)-Ci-C6 

alkyl and -0C(0)-phenyl; 

R4 is H or Ci-Ce alkyl; and 

X is -Ci-Cgalkylene-X', wherein X' is a 4- to 6-membered heteroaryl having 1, 2, or 3 

heteroatoms selected from O, N, or S, where X' is optionally substituted on a free carbon by 

one, two or three substituents selected from the group consisting of halogen, hydroxyl, Ci~ 

C(,alkyl, and Ci~C(,alkoxy. 

TO009al I11 one aspect of the present disclosure, there is provided a compound 

represented by formula II: 

and pharmaceutically acceptable salts, stereoisomers, and N-oxid.es thereof, wherein 

Ri is H or Ci-Cg alkyl; 

R? is H or Ci-Cft alkyl; 

El is selected from, the group consisting of H, Ci-C^ alkyl, -OH. Ci-Cg alkoxy, -0C(0) 

Ch-Cft alkyl and -0C(0)-phenyl; 

R4 is H or Ci-O, alkyl; and 

£11} 
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X is -Ci-Cfialkylene-X'., wherein X' is a 4- to 6-membered heteroaryl having 1, 2, or 3 

heteroatoms selected from O, N. or S, where X' is optionally substituted on. a .free 

carbon by one, two or three substituents selected from the group consisting of halogen, 

hydroxyl. Cj-Qalkyl, and Ci-Qalkoxy, 

|'0009bl In another aspect of the present: disclosure, there is provided a. pharmaceutical 

composition comprising a compound defined above, arid, a pharmaceutically acceptable 

excipient. 

10009c I In a further aspect of the present disclosure, there is provided a use of a 

compound defined above in the manufacture of a .medicament for treating depression. 

Alzheimer's disease, attention deficit disorder, schizophrenia, or anxiety, in a patient in need 

thereof. 

[00101 Also provided herein are pharmaceutically acceptable compositions comprising a 

disclosed compound, and a pharmaceutically acceptable excipient. For example, such 

compositions may be suitable for oral or intravenous administration to a patient. 
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[0011] I 'he present disclosure also relates to fa-oaetheF-asffreekra method of treating a 

condition selected from the group consisting of autism, anxiety, depression, bipolar disorder, 

attention deficit disorder, attention deficit hyperactivity disorder (ADHD), schizophrenia, a 

psychotic disorder, a psychotic symptom, social withdrawal, obsessive-compulsive disorder, 

5 phobia, post-traumatic stress syndrome, a behavior disorder, an impulse control disorder, a 

substance abuse disorder, a sleep disorder, a memory disorder, a learning disorder, urinary 

incontinence, multiple system atrophy, progressive supra-nuclear palsy, Friedrich's ataxia, 

Down's syndrome, fragile X syndrome, tuberous sclerosis, olivio-ponto-cerebellar atrophy, 

cerebral palsy, drug-induced optic neuritis, ischemic retinopathy, diabetic retinopathy, 

10 glaucoma, dementia, AIDS dementia, Alzheimer's disease, Huntington's chorea, spasticity, 

myoclonus, muscle spasm, Tourette's syndrome, epilepsy, cerebral ischemia, stroke, a brain 

tumor, traumatic brain injury, cardiac arrest, myelopathy, spinal cord injury, peripheral 

neuropathy, acute neuropathic pain, and chronic neuropathic, in a patient in need thereof is 

provided. Such methods may comprise administering to the patient a pharmaceutically 

15 effective amount of a disclosed compound or pharmaceutically acceptable salts, stereoisomers, 

N-oxides, and hydrates thereof. 

[0012] In some embodiments, a contemplated method includes treating depression. For 

example, depression may include one or more of major depressive disorder, dysthymic 

disorder, psychotic depression, postpartum depression, seasonal affective disorder, bipolar 

20 disorder, mood disorder, or depression caused by a chronic medical condition. In other 

embodiments, a contemplated method may treat schizophrenia. Such schizophrenia may be, 

for example, paranoid type schizophrenia, disorganized type schizophrenia, catatonic type 

schizophrenia, undifferentiated type schizophrenia, residual type schizophrenia, post-

schizophrenic depression, or simple schizophrenia. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 [0013] Figure 1 shows the potentiation of [ HjMK-801 binding in the presence of 

Compound X. 

DETAILED DESCRIPTION 

[0014] This disclosure is generally directed to compounds that are capable of modulating 

NMDA, e.g., NMDA antagonists or partial agonists, and compositions and/or methods of using 

the disclosed compounds. 
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21. The compound of claim 20, wherein R31 is C1 -Q, alkyl. 

22. The compound of claim 21, wherein R31 is tert-butyl. 

23. The compound of claim 19, wherein the -NH2 group attached to the carbon adjacent to 

-CH(R3)(R4) is substituted with -C(0)R32. 

24. The compound of claim 23, wherein R32 is Ci-Q, alkyl. 

25. The compound of claim 23, wherein R32 is -CH3 or /so-propyl. 

26. The compound of claim 1, wherein the compound is selected from the compounds 

delineated in Table 1. 

27. A pharmaceutical composition comprising a compound of any one of claims 1-26, and a 

pharmaceutically acceptable excipient. 

28. The pharmaceutical composition of claim 27, suitable for oral administration. 

29. The pharmaceutical composition of claim 27, suitable for intravenous administration. 

30. Use of a compound of any one of claims 1 -26 in the manufacture of a medicament for A 

B^^tlMMJi^frmting-eftreating depression, Alzheimer's disease, attention deficit disorder, 

schizophrenia, or anxiety, in a patient in need thereof, comprising administering to said-patierife 

a~f^MfTOa€€eti6atty^ffe6#¥@TMTO»tr©f1ar€^ 

31. A compound represented by formula I: 

and pharmaceutically acceptable salts, stereoisomers, and N-oxides thereof, wherein 

Rb is selected from the group consisting of H, halogen, hydroxyl, cyano and C1-C6 

alkyl; 

Ri is H or C1-C6 alkyl; 

R2 is H or Ci-Cg alkyl; 

(I) 
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-NH2 

(II) 

and pharmaceutically acceptable salts, stereoisomers, and N-oxides thereof, wherein 

Ri is H or Ci-C6 alkyl; 

R2 is H or Ci-Cg alkyl; 

R3 is selected from the group consisting of H, Q-Cc, alkyl, -OH, C1-C6 alkoxy, -OC(O)-

C1-C6 alkyl and -0C(0)-phenyl; 

R4 is H or Ci-C6 alkyl; and 

X is -Ci-Cealkylene-X', wherein X' is a 4- to 6-membered heteroaryl having 1, 2, or 3 

heteroatoms selected from O, N, or S, where X' is optionally substituted on a free 

carbon by one, two or three substituents selected from the group consisting of halogen, 

hydroxyl, Ci-C6alkyl, and Ci-Cgalkoxy. 

44. A pharmaceutical composition comprising a compound of any one of claims 31-43, and 

a pharmaceutically acceptable excipient. 

45. The pharmaceutical composition of claim 44, suitable for oral administration. 

46. The pharmaceutical composition of claim 44, suitable or intravenous administration. 

47. Use of a compound of any one of claims 31-43 in the manufacture of a medicament for 

A4»ethm#-<#-tei:tffl|^©ftreating depression, Alzheimer's disease, attention deficit disorder, 

schizophrenia, or anxiety, in a patient in need thereof-
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