
WHAT IS CLAIMED IS: 

I. A compound of Formula (I) having the structure: 

L..e.i.- Ar 

NH2  

N 	•••. 
I 
	
N 

N 

Y
z 	R6 

)-( 

 

R7  Formula (I) 

wherein: 

La  is CH2, 0, NH or S; 

Ar is a substituted or unsubstituted aryl, or a substituted or unsubstituted heteroaryl; and either 

(i) Y is an optionally substituted group selected from among alkylene, heteroalkylene, arylene, 

heteroarylene, alkylenearylene, alkyleneheteroarylene, alkylenecycloalkylene and 

alkyleneheterocycloalkylene; 

Z is C(4)), NHC(=O), NleC(4)), NRaS(=0),,, where x is 1 or 2, and Ita  is H, substituted or 

unsubstituted alkyl, substituted or unsubstituted cyclbalkyl; and either 

(a) R7 and R8 are H; 

R6 is H, substituted or unsubstituted '1 -C4alkyl, substituted or unsubstituted C1- 
, 

C4heteroalkyl, CI -CsalkylaminoalIcYl, C1-C8hydroxyalkylaminoalkyl, C1 -, 
Colkoxyalkylaminoalkyl, substiCuted or unsubstituted C3-C6cycloalkyl, substituted or 

unsubstituted C1-C8alkylC 	6cycloalkyl, substituted or unsubstituted aryl, substituted 

unsubstituted C2-C8heteroc cloalkyl, substituted or unsubstituted heteroaryl, Cr  

or 

C4alkyl(ary1), C1-C4a 	(heteroaryl), C1-Colkylethers, C1-C8alkylamides, or CI- 

C4alkyl(C2-Cshetero 	cloalkyl); 

(b) R6 and R8 are H; 

R7 is H, substi 	d or unsubstituted C1-C4alkyl, substituted or unsubstituted C1- 

C4heteroalky , C1 -C8alkylaminoalkyl, C1-C8hydroxyalkylaminoalkyl, C1- 

Csalkoxy 	ylaminoalkyl, substituted or unsubstituted C3-C6cycloalkyl, substituted or 

unsubst.  uted C1 -C8alky1C3-C6cycloalkyl, substituted or unsubstituted aryl, substituted 

unsu stituted C2-C8heterocycloalkyl, substituted or unsubstituted heteroaryl, CI- 

or 

C 	lkyl(ary1), CI-C3alkyl(heteroary1), C1 -C8alkylethers, CI-Colkylamides, or CI  - 

4alkYl(C2-C8heterocycloalkyl); or 

R7 and R8 taken together form a bond; 

R6  is H, substituted or unsubstituted CI -C4alkyl, substituted or unsubstituted Cr 

C4heteroalkyl, C1 -C8alkylaminoalkyl, C1-C8hydroxyalkylaminoalkyl, C1- 

C8alkoxyalkylaminoalkyl, substituted or unsubstituted C3-C6cycloalkyl, substituted or 

unsubstituted C1-C8alkylC3-C6cycloalkyl, substituted or unsubstituted aryl, substituted or 
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unsubstituted C2-C8heterocycloalkyl, substituted or unsubstituted heteroaryl, C1- 

C4alkyl(aryl), C1-C4alkyl(heteroaryl), C1-Csalkylethers, C1-C8alkylamides, or CI- 

C4alkyl(C2-C8heterocycloalkyl); or 

(ii) Y is an optionally substituted group selected from cycloalkylene or heterocycloalkylene; 

5 Z is C(=O), NHC(=O), NWC(4)), NleS(=0)„, where x is 1 or 2, and R.° is H, substituted/or 
i 

unsubstituted alkyl, substituted or unsubstituted cycloalkyl; and either 

(a) R7 and R8 are H; 	 / 

R6  is substituted or unsubstituted C1-C4heteroalkyl, C1-C8hydroxyalkylaininoalkyl, C1- 

Csalkoxyalkylaminoalkyl, substituted or unsubstituted C3-C6cycloalkYl, substituted or 

10 unsubstituted C1-CsalkylC3-C6cycloalkyl, substituted or unsubstittited aryl, substituted or 

unsubstituted C2-Csbeterocycloalkyl, substituted or unsubstitgted heteroaryl, C1- 

C4alkyl(aryl), C1 -C4alkyl(hctcroaryl), C1-Csalkylethers, C1oC8alkylamides, or C1- 

C4alkyl(C2-Csheterocycloalkyl); 

(b) R6  and R8  are H; 

15 R7 is substituted or unsubstituted C1-C4heteroalky , C1-C8hydroxyalkylaminoalkyl, C1- 

Csalkoxyalkylaminoalkyl, substituted or unsubetituted C3-C6cycloalkyl, substituted or 

unsubstituted CI-Csalky1C3-C6cycloalkyl, substituted or unsubstituted aryl, substituted or 
7 

unsubstituted C2-Csheterocycloalkyl, subSiituted or unsubstituted heteroaryl, C1- 

C4alkyl(aryl), CI-C4alkyl(heteroaryl), 	-Colkylethers, C1-Csalkylamides, or C1- 

20 C4alkyl(C2-Csheterocycloalkyl); o 

(c) R7 and R8 taken together form ybond; 

R6  is substituted or unsubsti 	ted C1-C4alkyl, substituted or unsubstituted C1-C4heteroalkyl, 

C1-C8alkylaminoalkyl, CyCshydroxyalkylaminoalkyl, C1-Csalkoxyalkylaminoalkyl, 

substituted or unsubstiidted C3-C6cycloalkyl, substituted or unsubstituted C1-Csalky1C3- 

25 C6cycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted C2- 

C8heterocycloa10, substituted or unsubstituted heteroaryl, C1-C4alkyl(aryl), C1- 

C4alkyl(heter aryl), CI  -Csalkylethers, C1 -Csalkylamides, or C1-C4alkYl(C2- 

C8heteroc 	oalkyl); and 

pharmaceutically act-Ve metabolites, or pharmaceutically acceptable solvates, pharmaceutically 

30 acceptable sa 	, or pharmaceutically acceptable prodrugs thereof. 

2.  The compouno o f Claim 1, wherein L. is O. 

3.  The compo id of Claim 2, wherein Ar is phenyl. 

4.  The co 	and of Claim 3, wherein: 

Z is 	1), NHC()), or NCH3C(=0). 
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5. The compound of any of claims 1-4, wherein 

Y is an optionally substituted group selected from among alkylene, heteroalkylene, arylene, 

heteroarylene, alkylenearylene, alkyleneheteroarylene, alkylenecycloalkylene and 

alkyleneheterocycloalkylene; 

5 Z is C(=O), NHC(----0), NitaC(:)), NRaS(=0)„, where x is 1 or 2, and Ita is H, substituted'or 

unsubstituted alkyl, substituted or unsubstituted cycloalkyl; and either 

(a) R7  and R8  are H; 

Itg  is H, substituted or unsubstituted C1 -C4alkyl, substituted or unsubstituted C1- 

C4heteroalkyl, C1 -Csalkylaminoalkyl, C1-C8hydroxyalkylaminoalkyl; C1 - 

10 Cgalkoxyalkylaminoalkyl, substituted or unsubstituted C3-C6cycloalkyl, substituted or 

unsubstituted C1-C8alky1C3-C6cycloalkyl, substituted or unsubstituted aryl, substituted or 

unsubstituted C2-C8heterocycloalkyl, substituted or unsubstituted hctcroaryl, C1- 

C4alkyl(aryl), C1 -C4alkyl(heteroary1), C1 -Cgalkylethers, CI-Csalkylamides, or C j- 
, 

Cialkyl(C2-C8heterocycloalkyl); 

15 (b) R6  and RE  are H; 

R7  is H, substituted or unsubstituted CI-C4alkyr; substituted or unsubstituted C1 - 

C4heteroalkyl, C1-C8alkylaminoalkyl, C1 -Cghydroxyalkylaminoalkyl, C1- 
/ Csalkoxyalkylaminoalkyl, substituted or/unsubstituted C3-C6cycloalkyl, substituted or 

unsubstituted C1-C8alkylC3-C6cycloallcyl, substituted or unsubstituted aryl, substituted or 
i 

20 unsubstituted C2-C8heterocycloalkYl, substituted or unsubstituted heteroaryl, C1- 

Caalkyl(aryl), C1 -C4akl(heter/ary1), CI -Colkylethers, C1 -C8alkylamides, or C1- 
/ 

C4alkyl(C2-C8heterocycloalkyl); or 
7 

(c) R7  and Rs  taken together form a bond; 

R6  is H, substituted oinnsubstituted C1-C4alkyl, substituted or unsubstituted C1- 

25 C4heteroalkyl, C1 -Volkylaminoalkyl, C1-C8hydroxyalkylaminoalkyl, C1- 

C8alkoxyalkyla 	oalkyl, substituted or unsubstituted C3-C6cycloalkyl, substituted or 

unsubstitute 	Ci-C8alkylC3-C6cycloalkyl, substituted or unsubstituted aryl, substituted or 
/ 

unsubstit fed C2-C8heterocycloalkyl, substituted or unsubstituted heteroaryl, C1- 

Caalky aryl), C1-C4alkyl(heteroary1), CI-Colkylethers, CI-Colkylamides, or C1-
i 

30 C4alkyl(C2-C8heterocycloalkyl). 

6. The compot, of claim 5, wherein 

R7  an 	8  are H; and 

R6 	H, substituted or unsubstituted CI -C4alkyl, substituted or unsubstituted C1 -C4heteroalkyl, Cr  

sallcylaminoallcyl, C1-C8hydroxyalkylaminoallcyl, C1 -Cgalkoxyalkylaminoalkyl, substituted or 

35 unsubstituted C3-C6cycloalkyl, substituted or unsubstituted CI -Cgalky1C3-C6cycloalkyl, substituted 

or unsubstituted aryl, substituted or unsubstituted C2-C8hcterocycloalkyl, substituted or 

unsubstituted heteroaryl, C1-C4alkyl(aryl), CI-C4alkyl(heteroary1), CI-Colkylethers, CI - 

Colkylamides, or CI-C4alkyl(C2-C8heterocycloalkyl). 

7. The compound of claim 6, wherein Y is alkyleneheterocycloalkylene. 
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8. The compound of claim 6, wherein: 

R6 is H, substituted or unsubstituted C1-Caalkyl, C1-Csalkylaminoalkyl, substituted or unsubstituted 

C1-C8alky1C3-C6cycloalkyl, or C1-C4allcyl(C2-Csheterocycloalkyl) 

9. The compound of claim 5, wherein 

5 R6  and 118  are H; and 

R7 is H, substituted or unsubstituted C1-C4alkyl, substituted or unsubstituted C1-C4h5reroalkyl, C1- 

Csalkylaminoalkyl, C1-Cshydroxyalkylaminoalkyl, C1 -C8alkoxyalkylaminoalkyl,Abstituted or 
, 

unsubstituted C3-C6cycloalkyl, substituted or unsubstituted C1-C8alkylC3-C6cycloalkyl, substituted 

or unsubstituted aryl, substituted or unsubstituted C2-C8heterocycloalkyl, subStituted or 

10 unsubstituted heteroaryl, C1-C4alkyl(ary1), C1-C4alkyl(heteroary1), CI-Colkylethers, Ci- 

Csalkylamides, or C1-Caalkyl(C2-Csheterocycloalkyl). 

10. The compound of claim 9, wherein Y is alkykrichetcrocycloalkylenc. 

11. The compound of claim 9, wherein: 

R7 is H, substituted or unsubstituted C1-C4alkyl, C1-Csalkylaramoalkyl, substituted or unsubstituted 

15 C1 -Csalky1C3-C6cycloalkyl, or CI-C4alkyl(C2-C8heterocyckialkyl) 
/ 

12. The compound of claim 5, wherein 

R7 and R8 taken together form a bond; and 

R6 is H, substituted or unsubstituted C1-C4alkyl, substituted or unsubstituted CF-C.Iheteroalkyl, C1- 

Csalkylaminoalkyl, C1-C8hydroxyalkylaminoa14, C1 -Csalkoxyalkylaminoalkyl, substituted or 

20 unsubstituted C3-C6cycloalkyl, substituted o unsubstituted CI-C8alky1C3-C6cycloalkyl, substituted 

or unsubstituted aryl, substituted or unsu 	tinged C2-Csheterocycloalkyl, substituted or 

unsubstituted heteroaryl, C1-Colkyl(a 	), C1-C4alkyl(heteroary1), C1-C8alkylethers, C1 - 

Csalkylamides, or C1-Caalkyl(C2-C 	eterocycloalkyl). 

13. The compound of claim 12, wherein 	is alkyleneheterocycloalkylene. 

25 14. The compound of claim 12, wher ' : 

R6  is H, substituted or uns 	stituted C1-C4alkyl, C1 -Csalkylaminoalkyl, substituted or unsubstituted 

C1 -C8alkylC3-C6cycloa 	1, or Ci-Caalkyl(C2-Csheterocycloalkyl) 

15. The compound of any of • aims 1-4, wherein 

Y is an optionally 	bstituted group selected from cycloalkylene or heterocycloalkylene; 

30 Z is C(=0), N 	(=0), NWC(4:0), NRaS(=0)„, where x is 1 or 2, and fta is H, substituted or 

unsubstitute 	alkyl, substituted or unsubstituted cycloalkyl; and either 

(a) and Rs  are H; 

R6  is substituted or unsubstituted C1 -C4heteroalkyl, CI-C8hydroxyalkylaminoalkyl, C1 - 

C8alkoxyalkylaminoalkyl, substituted or unsubstituted C3-C6cycloalkyl, substituted or 

35 unsubstituted C1-Csalky1C3-C6cycloalkyl, substituted or unsubstituted aryl, substituted or 

unsubstitutcd C2-Csheterocycloalkyl, substituted or unsubstitutcd heteroaryl, C1- 

Caalkyl(aryl), C1-C4alkyl(heteroary1), C1-Csalkylethers, CF-Csalkylamides, or Cr 

Colkyl(C2-Csheterocycloalkyl); 

(b) R6 and R8  are H; 
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R7 is substituted or unsubstituted C1-Caheteroalkyl, C1-C8hydroxyalkylaminoalkyl, C1- 

C8alkoxyalkylaminoalkyl, substituted or unsubstituted C3-C6cycloalkyl, substituted or 

unsubstituted C1-ColkylC3-C6cycloalkyl, substituted or unsubstituted aryl, substituted or 

unsubstituted C2-C8heterocycloalkyl, substituted or unsubstituted heteroaryl, C1- 

5 C4alkyl(ary1), C1-eolkyl(heteroary1), C1 -C8alkylethers, C1-C8alkylamides, or 	1  

Ctalkyl(C2-C8heterocycloalkyl); or 

(c) R7 and Rs taken together form a bond; 

10 

R6 is substituted or unsubstituted C1-Caalkyl, substituted or unsubstituted C1 -C4heteroalkyl, 

CI-Colkylaminoalkyl, C1-C8hydroxyalkylaminoalkyl, C1-C8alkoxyalkylaminoalkyl, 

substituted or unsubstituted C3-C6cycloalkyl, substituted or unsubstituted C1-C8allcy1C3- 

C6cycloalkyl, substituted or unsubstitutcd aryl, substituted or,unsubstituted C2- 

Cghctcrocycloalkyl, substituted or unsubstituted heteroaryl Ci-C4alkyl(ary1), C1 - 

C4alkyl(heteroary1), C1-C8alkylethers, C1-C8alkylamideg, or C1-C3alkyl(C2- 

C8heterocycloalkyl). 

15 	16. The compound of claim 15, wherein: 

R7 and R8 are H; and 

R6 is substituted or unsubstituted C1-C4heteroalkyl,
/ 1

-C8hydroxyalkylaminoalkyl, CI- 

Csalkoxyalkylaminoalkyl, substituted or unsubstiufted C3-C6cycloalkyl, substituted or unsubstituted 

C1-C8alky1C3-C6cycloalkyl, substituted or unsuggituted aryl, substituted or unsubstituted C2- 

20 C8heterocycloalkyl, substituted or unsubstitutied heteroaryl, C1 -C4alkyl(ary1), C1- 
/ 

C4alkyl(heteroary1), CI  -C8alkylethers, Cl-Colkylamides, or CI -C4alkyl(C2-C8heterocycloalkyl). 

17. The compound of claim 16, wherein: 

R6 is substituted or unsubstituted C C8alky1C3-C6cycloalkyl, or C1-C4alkyl(C2-C8heterocycloallcyl). 

18. The compound of claim 15, wherein: 

25 R6  and R8  are H; and 

R7 is substituted or unsubst. 	ted C1 -C4heteroalkyl, C1-C8hydroxyalkylaminoalkyl, Ci- 

Colkoxyalkylaminoalky 	substituted or unsubstituted C3-C6cycloalkyl, substituted or unsubstituted 

C1-C8alky1C3-C6cycl 	lkyl, substituted or unsubstituted aryl, substituted or unsubstituted C2- 

C8heterocycloalkylesubstituted or unsubstituted heteroaryl, C1 -C4alkyl(ary1), 01- 

30 Cialkyl(heteroap1), C1-Csalkylethers, C1-Csalkylamides, or C1-C4alkyl(C2-C8heterocycloalkyl). 

19. The compound o1 claim 18, wherein: 

R7 is subs . 	ted or unsubstituted C1-C8a1ky1C3-C6cycloallcyl, or CI-C4alkyl(C2-Csheterocycloalkyl). 

20. The compo 	d of claim 15, wherein: 

R7 at 	R8 taken together form a bond; and 

35 R is substituted or unsubstituted C1 -C4alkyl, substituted or unsubstituted Ci-C4heteroalkyl, C1- 

8alkylaminoalkyl, C1-C8hydroxyalkylaminoalkyl, C1 -C8alkoxyalkylaminoalkyl, substituted or 

unsubstituted C3-C6cycloalkyl, substituted or unsubstituted C1-C8alkylC3-C6cycloalkyl, substituted 

or unsubstitutcd aryl, substituted or unsubstituted C2-C8heterocycloalkyl, substituted or 

unsubstituted heteroaryl, CI-C4alkyl(ary1), C1-C4alkyl(heteroary1), CI-Colkylethers, C1 - 

40 Colkylamides, or C1-C4alkyl(C2-C8heterocycloalkyl). 
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21. The compound of claim 16, wherein: 

R6 is substituted or unsubstituted C1-C4alkyl, CI -Csalkylaminoalkyl, substituted or unsubstituted C1- 

Csalky1C3-C6cycloalkyl, or C1-C4alkyl(C2-C8heterocycloalkyl). 

22. A compound selected from among: 

5 (E)-4-(N-(2-hydroxyethyl)-N-methylamino)-1-(3-(4-phenoxypheny1)-1H-pyrazolo[3,4-4pyrimidin-1- 	/ 
I 

yl)piperidin-l-yl)but-2-en-1-one (Compound 3); (E)-1-(3-(4-amino-3-(4-phenoxypheny1)-1H-pyrazolo[3,4-d- 

]pyrimidin-l-y1)-3-(1H-imidazol-4-y1)prop-2-en-1-one (Compound 4); (E)-1-(3-(4-amino-3-(4-phenoxypheny1)- 

1H-pyrazolo[3,4-4pyrimidin-1-y1)piperidin-1-y1)-4-morpholinobut-2-en-1-one (Compound 5);(E)-1-(4-(4-

amino-3-(4-phenoxypheny1)-1H-pyrazolo[3,4-4pyrimidin-1 -yl)piperidin-1-y1)-4-(dimethylamino)but-2 -en-1 -one 

10 (Compound 7); (E)-N-((ls,4s)-4-(4-amino-3-(4-phenoxypheny1)-1H-pyrazolo[3,4-cipyrimidin-l-y1)cyclohexyl)- 

4-(dimethylamino)but-2-enamide (Compound 8); N-((lr,4r)-4-(4-amino-3-(4-phenoxyp)ieny1)-1H-pyrazolo[3 ,4-

d]pyrimidin-l-yl)cyclohexyl)acrylamidc (Compound 10); (E)-14(R)-24(4-amino-3-(4-phcnoxypheny1)-1 H-

pyrazolo[3,4-4pyrimidin-l-ypmethyppyrolidin-l-y1)-4-(dimethylamino)but-2-en-l-one (Compound 11); (E)-1- 

((5)-2-04-amino-3-(4-phenoxypheny1)-1H-pyrazolo[3,4-d]pyrimidin-1-y1)me41)pyrolidin-l-y1)-4- 

15 (dimethylamino)but-2-en-l-one (Compound 12); 14(R)-2-((4-amino-3-(44henoxypheny1)-1H-pyrazolo[3,4-

d]pyrimidin-1-y1)methyl)pyrrolidin-1-y1)prop-2-en-1-one (Compound yi); 14(S)-2-04-amino-3-(4-

phenoxypheny1)-1H-pyrazolo[3,4-Apyrimidin-l-y1)methyppyrrolictit(-1-y1)prop-2-en-1-one (Compound 14); 

10R)-2-44-amino-3-(4-phenoxypheny1)- I H-pyrazolo[3,4-4pyriptidin-l-y1)methyppyrrolidin-1-y1)but-2-yn-1- 
/ 

one (Compound 15); 14(S)-2-04-amino-3-(4-phenoxypheny1)4H-pyrazolo[3,4-Apyrimidin-1- 
/ 

20 yOmethyppynolidin-1-y1)but-2-yn-l-one (Compound 16);/-((R)-3-(4-amino-3-(4-phenoxypheny1)-1H-

pyrazolo[3,4-Apyrimidin-l-y1)piperidin-1-y1)but-2-yn-Ane (Compound 17); (E)-N-41,r,40-4-(4-amino-3-(4-

phenoxypheny1)-1H-pyrazolo[3,4-Apyrimidin-l-y1)/elohexyl-4-(dimethylamino)but-2-enamide (Compound 

18); N-(2-(4-amino-3-(4-phenoxypheny1)-1H-pypolo[3,4-4pyrimidin-1-Aethyl)-N-methylacrylamide 

(Compound 19); (E)-1 -(4-(4-amino-3-(4-phencntypheny1)-1H-pyrazolo[3,4-4pyrimidin-l-y1)-4-morpholinobut-2- 

25 en-l-one (Compound 20); (E)-1-((S_-2-((4 	mino-3-(4-phenoxypheny1)-1H-pyrazolo[3,4-Apyrimidin-l- 

y1)methyl)pyrrolidin-1-y1)-4-morpholin 	ut-2-en-l-one (Compound 21); N-((ls,4s)-4-(4-amino-3-(4- 

phenoxypheny1)-1H-pyrazolo[3,4-d] 	nmidin-l-yl)cyclohexyl)but-2-ynamide (Compound 22); N-(2-(4-amino-3- 

(4-phenoxypheny1)-1H-pyrazolo[ ,4-d]pyrimidin-l-yl)ethyDacrylamide (Compound 23); (E)-14(R)-3-(4-amino- 

3-(4-phenoxypheny1)-1H-pyraz‘io[3,4-4pyrimidin-1-y1)piperidin-l-y1)-4-morpholinobut-2-en-1-one (Compound 

30 24); (E)-N-((ls,4s)-4-(4-amkno-3-(4-phenoxypheny1)-1H-pyrazolo[3,4-d]pyrimidin-l-yl)cyclohexyl)-4- 

morpholinobut-2-enami 	(Compound 25). 

23. A pharmaceutical formulation comprising a therapeutically effective amount of a compound of any of 

Claims 1-22, and pl)hamtaceutically acceptable excipient. 

24. The pfrfirmaceutical formulation of claim 23 that is formulated for a route of administration selected 

35 from oral 	inistration, parenteral administration, buccal administration, nasal administration, topical 

adminis 	tion, or rectal administration. 

25. A method for treating an autoimmune disease or condition comprising administering to a patient in need 

th 	harmaceutical formulation of claim 23. 

6. 	The method of Claim 25, wherein the autoimmune disease is selected from rheumatoid arthritis or lupus. 
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27. A method for treating a heteroimmune disease or condition comprising administering to a patient in nee 

the pharmaceutical formulation of claim 23. 

28. A method for treating a cancer comprising administering to a patient in need the pharmaceutical / 

formulation of claim 23. 

5 29. The method of claim 28, wherein the cancer is a B-cell proliferative disorder. 

30. The method of claim 29, wherein the B-cell proliferative disorder is diffuse large B cell lymphoma, 

follicular lymphoma or chronic lymphocytic leukemia. 	 / 

31. A method for treating mastocytosis comprising administering to a patient in need the pharmaceutical 

formulation of claim 23. 

10 32. A method for treating osteoporosis or bone resorption disorders comprising administering to a patient in 

need the pharmaceutical formulation of claim 23. 

33. A method for treating an inflammatory disease or condition comprising administering to a patient in 

need the pharmaceutical formulation of claim 23. 	 /1  

34. A method for treating lupus comprising administering to a subject in need thereof a composition 

15 containing a therapeutically effective amount of a compound that formS a covalent bond with a cysteine sidechain 

of a Bruton's tyrosine kinase or a Bruton's tyrosine kinase homolog. 

35. A method for treating a heteroimmune disease or condition comprising administering to a subject in 

need thereof a composition containing a therapeutically effective amount of a compound that forms a covalent 
/ 

bond with a cysteine sidechain of a Bruton's tyrosine kinaSe or a Bruton's tyrosine kinase homolog. 

20 36. A method for treating diffuse large B cell lymphoma, follicular lymphoma or chronic lymphocytic 

leukemia comprising administering to a subject in need thereof a composition containing a therapeutically 

effective amount of a compound that forms a coyalent bond with a cysteine sidechain of a Bruton's tyrosine 

kinase or a Bruton's tyrosine kinase homolog`  

37. A method for treating mastocytosiS, comprising administering to a subject in need thereof a composition 

25 containing a therapeutically effective amount of a compound that forms a covalent bond with a cysteine sidechain 

of a Bruton's tyrosine kinase or a Bynton's tyrosine kinase homolog. 

38. A method for treating oste
/  

/
oporosis or bone resorption disorders comprising administering to a subject in 

need thereof a composition containing a therapeutically effective amount of a compound that forms a covalent 

bond with a cysteine sidecitain of a Bruton's tyrosine kinase or a Bruton's tyrosine kinase homolog. 

30 39. A method for 	eating an inflammatory disease or condition comprising administering to a subject in 

need thereof a comp sition containing a therapeutically effective amount of a compound that forms a covalent 

bond with a cysteine sidechain of a Bruton's tyrosine kinase or a Bruton's tyrosine kinase homolog. 

40. A kin‘e inhibitor that selectively and irreversibly binds to a protein tyrosine kinase selected from Btk, a 

Btk homolog, and a Btk kinase cysteine homolog, in which the kinase inhibitor reversibly and non-selectively 

35 	binds to fi multiplicity of protein tyrosine kinases, and further in which the plasma half life of the kinase inhibitor 

is le 	than about 4 hours. 

4 . 	The kinase inhibitor of claim 40 that selectively and irreversibly binds to at least one of Btk, Jak3, Blk, 

mx, Tec, and Itk. 

/ 7  42. 	The kinase inhibitor of claim 41 that selectively and irreversibly binds to Btk. 

0 	43. 	The kinase inhibitor of claim 41 that selectively and irreversibly binds to Jak3. 
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44.  The kinase inhibitor of claim 41 that selectively and irreversibly binds to Tec. 

45.  The kinase inhibitor of claim 41 that selectively and irreversibly binds to Btk and Tec. 

46.  The kinase inhibitor of claim 41 that selectively and irreversibly binds to Blk. 

47.  The kinase inhibitor of claim 40 that reversibly and non-selectively binds to a multiplicity of src-Iimily 

5 protein kinase inhibitors. 

48.  

hours. 

The kinase inhibitor of claim 40, in which the plasma half life of the kinase inhibitor is less rlian about 3 

49.  The kinase inhibitor of claim 40, having the structure of Formula (VII): 

R6  

) 
R8 	R7  Fo 	ula (VII) 

10 wherein: 

is a moiety that binds to the, ctive site of a kinase, including a tyrosine kinase, further 

including a Btk kinase cysteine homo g; 

Y is an optionally substituted group sel. ted from among alkylene, heteroalkylene, arylene, 

15 

heteroarylene, heterocycloalkyle e, cycloalkylene, alkylenearylene, alkyleneheteroarylene, 

alkylenecycloalkylene, and a yleneheterocycloalkylene; 

Z is C(=0), OC(=0), NHC(0 , NCH3C(=0), C(=S), S(=0)., OS(0)x, NHS()),,, where x is 1 or 2; 

R7 and Rs  are independently .elected from among H, unsubstituted C1-C4  alkyl, substituted C1-C4alkyl, 

20 

unsubstituted C1-C4la eroalkyl, substituted C1-C4heteroalkyl, unsubstituted C3-C6cycloalkyl, 

substituted C3-C6c cloalkyl, unsubstituted C2-C6heterocycloalkyl, and substituted Cr 

C6heterocycloa 	1; or 

R7 and R8 taken t• gether form a bond; 

R6 is H, substi 	ted or unsubstituted C1-C4alkyl, substituted or unsubstituted C1-C4heteroalkyl, C1- 

C6alko 	alkyl, C1-Csalkylaminoallcyl, C1 -C8hydroxyalkylaminoallcyl, substituted or unsubstituted 

C3- 	cycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted Cr 

25 C:  I terocycloalkyl, substituted or unsubstituted heteroaryl, CI-C4alkyl(ary1), C1- 

4alkyl(heteroaryl), C1 -C4alkyl(C3-C8cycloalkyl), or CI-C4alkYl(C2-C8heterocycloalkyl); and 

piarmaceutically active metabolites, or pharmaceutically acceptable solvates, pharmaceutically 

acceptable salts, or pharmaceutically acceptable prodrugs thereof. 
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51.  The kinase inhibitor of Claim 49, wherein: 

5 Z is C(=0), NHC(=0), NCH3C(=0), or ,g(3)2. 

52.  The kinase inhibitor of Claim 49, wherein: 

each of R7 and Rg is H; or 

R7 and Rg  taken together form 	bond. 

53.  The kinase inhibitor of Clai 	49, wherein: 

10 R6 is H, substituted or un 	bstituted C1-C4alkyl, substituted or unsubstituted C1-C4heteroalkyl, C1- 

C6alkoxyalkyl, Ci4alkylaminoalkyl, C1 -Cghydroxyalkylaminoalkyl, C1 -Cgalkoxyalkylaminoalkyl, 

Ci-C4alkyl(ary , C1 -C4alkyl(heteroary1), Ci-C4alkyl(C3-Cgcycloalkyl), or C1-C4alkyl(C2- 

Cgheterocyc 	alkyl). 

54.  The kinase in bitor of Claim 49, wherein: 

15 Y is a 4-, 5 , 6-, or 7-membered cycloalkylene ring; or 

Y is a 4 , 5-, 6-, or 7-membered heterocycloalkylene ring; or 

Y is 	C1-C4  allcylene, or 4-, 5-, 6-, or 7-membered heterocycloalkylene ring. 

55.  A harmaceutical formulation comprising the kinase inhibitor of any of claims 40-54 and a 

phamia utically acceptable excipient. 
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56.  The pharmaceutical formulation of claim 55 that is formulated for a route of administration selected 

from oral administration, parenteral administration, buccal administration, nasal administration, topical 

administration, or rectal administration. 

57.  The pharmaceutical formulation of claim 56 that is formulated for oral administration. 

5 58.  A method for treating rheumatoid arthritis comprising administering to a subject the kinase inhibitor of 

claim 41 that selectively and irreversibly binds to Btk and Tec. 1  
59.  A method for increasing the selectivity of a test protein tyrosine kinase inhibitor that irreVersibly and 

selectively binds to at least one protein kinase inhibitor selected from Btk, a Btk homolog, or a(Btk kinase 

cysteine homolog, in which the test protein tyrosine kinase inhibitor is chemically modified/to decrease the 
/ 

10 plasma half life to less than about 4 hours. 	 7 

60.  The method of claim 59, in which the test protein tyrosine kinase inhibitor isithemically modified to 

decrease the plasma half life to less than about 3 hours. 

61.  The method of claim 59 or claim 60, in which the test protein tyrosine Itin'  ase inhibitor has the structure 

of Formula (VII): 

/ R6 

15 

wherein: 

R Formula (VII) 

is a moie 	that binds to the active site of a kinase, including a tyrosine kinase, further 

including a Btk kin ..e cysteine homolog; 

Y is an optionally su I. 	uted group selected from among alkylene, heteroalkylene, arylene, 

20 heteroarylene, • eterocycloalkylene, cycloalkylene, alkylenearylene, alkyleneheteroarylene, 

alkylenecy oalkylene, and alkyleneheterocycloalkylene; 

Z is C(=0), • 	(=0), NHC('0), NCH3C(=0), C(=S), S(=0)., OS(0)., MIS(4))„, where x is 1 or 2; 

R7 and R8 	e independently selected from among H, unsubstituted CI -Ca alkyl, substituted C1 -C4alkyl, 

25 

un 	bstituted C1-C4lieteroalkyl, substituted C1 -C4heteroallcyl, unsubstituted C3-C6cycloalkyl, 

bstituted C3-C6cycloalkyl, unsubstituted C2-C6heterocycloalkyl, and substituted C2-

C6heterocycloalkyl; or 

' 	and R8 taken together form a bond; and 
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R6 is H, substituted or unsubstituted C1-Ctallcyl, substituted or unsubstituted Ci -C4heteroalkyl, Cr  

C6alkoxyalkyl, C1 -Csalkylaminoalkyl, C1 -C8hydroxyalkylaminoalkyl, C1-Csalkoxyalkylaminoalkyl, 

substituted or unsubstituted C3-C6cycloalkyl, substituted or unsubstituted aryl, substituted or 	/- 

unsubstituted C2-Csheterocycloalkyl, substituted or unsubstituted heteroaryl, C1-C4alkyl(aryl), C1- 

5 C4alkyl(heteroaryl), CI  -C4alkyl(C3-C8cycloalkyl), or C1 -C4alkyl(C2-Csheterocycloalkyl). 

62.  The method of claim 59, in which the test protein tyrosine kinase inhibitor non-selectively, and reversibly 

binds to a multiplicity of src-family protein tyrosine kinases. 

63.  A method for treating a B-cell proliferative disorder or a mast cell proliferative disorder comprising 

administering to a patient in need the pharmaceutical composition of claim 55. 

10 	64. A method for treating a rheumatoid arthritis or condition comprising administering to a patient in need 

the pharmaceutical composition of claim 55. 

65. A method for treating a disease characterized by hyperactive B cells comprising administering to a 

patient in need the pharmaceutical composition of claim 55. 

66. A method for treating a disease characterized by hyperactive mast;cells comprising administering to a 

15 	patient in need the pharmaceutical composition of claim 55. 	/ 

67.  A method for treating a disease characterized by both hyperactive B cells and hyperactive mast cells 

comprising administering to a patient in need the pharmaceutical composition of claim 55. 

68. The methods of any of claims 63 to 67, in which the pharmaceutical composition is administered once a 

day. 

20 	69. 	A method of identifying an irreversible inhibito 	f a kinase selected from Btk, a Btk homolog, or a Btk 

kinase cysteine homolog comprising: 	 / 
(1) contacting a multiplicity of kinases selected from Btk, a Btk homolog, or a Btk kinase cysteine 

homolog with a compound that comprises a Michael acceptor moiety; 

(2) contacting at least one non-kinase'inolecule having at least one accessible SH group with the 

25 compound that comprises a Michael acceptor moiety; and 

(3) determining the covalent binding of the compound that comprises a Michael acceptor with the 

multiplicity of kinases and the at least one non-kinase molecule; and 

repeating steps (1), (2), and (3) for at least one other compound that comprises a Michael acceptor 

moiety. 

30 	70. The method of clailn 69, further comprising 

(4) comparing the covalent binding of the compound that comprises a Michael acceptor with the 

multiplicity 	kinases and the at least one non-kinase molecule; and 

repeating tops (1), (2), (3) and (4) for at least one other compound that comprises a Michael acceptor 

moiety 

35 	71. Th 	ethod of claim 69, wherein the at least one non-kinase molecule having at least one accessible SH 

group inc 	des glutathionc and/or hemoglobin. 

72. The method of claim 71, wherein a desired irreversible inhibitor is selective for a particular kinase 

rela ve to other kinases, glutathione and hemoglobin. 

7 	. The method of claim 69, further comprising contacting each kinase with an Activity Probe. 
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74. The method of claim 69, wherein steps (1) and (2) are conducted in vivo and step (3) is conducted in 

part using an Activity Probe. 

75.  The method of claim 69, wherein the determining step uses mass spectrometry. 

76.  The method of claim 69, wherein the determining step uses fluorescence. 

5 77.  The method of claim 70, wherein the compound further comprises an active site binding moiet . 

78.  The method of claim 77, wherein the compound further comprises a linker moiety that linksithe Michael 

acceptor moiety to the active site binding moiety. 	 i 

79.  The method of claim 69, wherein the at least one compound has the structure of Formula (VII): 

i 

R6 

).-----( 

R8 	R7 Fotttiula (VII) 

10 wherein: 

is a moiety that binds to the active site of a kinase, including a tyrosine kinase, further 

including a Btk kinase cysteine homo 	g; 
i 

Y is an optionally substituted group selected from among alkylene, heteroalkylene, arylene, 

15 

heteroarylene, heterocycloalkyl 	e, cycloalkylene, alkylenearylene, alkyleneheteroarylene, 

alkylenecycloalkylene, and a yleneheterocycloalkylene; 

Z is C(=0), OC(=0), NHC(0 , NCH3C(=0), C(=S), S(=0),,, OS(0)X, NHS()„, where x is 1 or 2; 

R7 and R8 are independently elected from among H, unsubstituted C1-C4  alkyl, substituted CI-C4alkyl, 

20 

unsubstituted Ci-C 	teroalkyl, substituted C1-C4heteroalkyl, unsubstituted C3-C6cycloalkyl, 

substituted C3-C6 	c °alkyl, unsubstituted C2-C6heterocycloalkyl, and substituted C2- 

C6heterocycloa 	1; or 

R7 and R8 taken 	gether form a bond; and 

R6 is H, subst. 	ted or unsubstituted C1 -C4aIkyl, substituted or unsubstituted C1-C4heteroalkyl, C1- 

C6alko 	alkyl, C1-C8alkylarninoalkyl, C1-C8hydroxyalkylaminoalkyl, C1-C8alkoxyalkylaminoalkyl, 

sub 	tuted or unsubstituted C3-C6cycloalkyl, substituted or unsubstituted aryl, substituted or 

25 u • substituted C2-C8heterocycloalkyl, substituted or unsubstituted heteroaryl, Cl-C4alkyl(ary1), C1- 

C4alkyl(heteroaryl), CI -C4allcyl(C3-C8cycloalkyl), or C1-C4alkyl(C2-Cgheterocycloalkyl). 
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80. The method of claim 78, further comprising analyzing the structure-function activity relationship 

between the structure of the linker moiety and/or the Michael acceptor moiety of each compound, and the binding 

and/or selectivity of each compound to at least one kinase. 

81. The method of claim 79, further comprising analyzing the structure-function activity relationship 

irf 	
R6 

5 between the structure of Y-Z and/or R8 	R7 of each compound, and the binding and/or selectivity of 

each compound to at least one kinase. 

82. The method of claim 80, whcrcin the structure of the active site binding moiety of each compound is not 

varied. 

83. The method of claim 79, wherein the structure of 	 of each compound is not varied. 

10 84. An assay comprising the method of any of claims 70 to 83: 

85. A system comprising the assay of claim 80 or any method of claims 70 to 63. 

86. An irreversible inhibitor of a kinase selected from 131k, a Btk homolog, and a Btk kinase cysteine 

homolog, wherein the inhibitor is identified using any method of claims 70 to 83, the assay of claim 84, or the 

system of claim 85. 

15 87. The irreversible inhibitor of claim 86, wherein the inhibitor is selective for one kinase selected from Btk, 

a Btk homolog, and a Btk kinase cysteine homolog over at least one other kinase selected from Btk, a Btk 

homolog, and a Btk kinase cysteine homolog. , ' 

88. The irreversible inhibitor of claim 87, wherein the inhibitor is at least 5 times more selective for one 

kinase selected from Btk, a Btk homolog;  'and a Btk kinase cysteine homolog over at least one other kinase 

20 selected from Btk, a Btk homolog, and' a Btk kinase cysteine homolog. 
,' 

89. The irreversible inhibitor of claim 88, wherein the inhibitor is at least 50 times more selective for one 

kinase selected from Btk, a Btk liontolog, and a Btk kinase cysteine homolog over at least one other kinase 

selected from Btk, a Btk honiOlog, and a Btk kinase cysteine homolog. 

90. The irreversible inhibitor of claim 86, wherein the inhibitor is selective for at least one kinase selected 
/ 

25 from Btk, a Btk homolog, and a Btk kinase cysteine homolog over at least one other non-kinase molecule having 

an accessible SH gro‘. 

91. A pharmaceutical composition comprising the compound of any of claim 86, 87, or 88. 
/ 

92. A method for improving the kinase selectivity of an inhibitor comprising use of the methods of claims 

70 to 83. 	/ 

30 93. „A method for treating an autoimmune disease or condition comprising administering to a patient in need 

a co Oosition containing a therapeutically effective amount of a compound that forms a covalent bond with a 

	

cy 	me sidechain of a Blk or a Bik homolog. 

	

4. 	The method of Claim 91, wherein the autoimmune disease is selected from rheumatoid arthritis or lupus. 
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5 

95. A method for treating a B-cell proliferative disorder comprising administering to a patient in need a / 

composition containing a therapeutically effective amount of a compound that forms a covalent bond witha 

cysteine sidechain of a Blk or a Blk homolog. 	 / 

96. The method of claim 93, wherein the B-cell proliferative disorder is diffuse large B cell lyriiphoma, 

follicular lymphoma or chronic lymphocytic leukemia 

97. A method for treating an inflammatory disease or condition comprising administerfrig to a patient in 

need a composition containing a therapeutically effective amount of a compound that forms a covalent bond with 

a cysteine sidechain of a Blk or a Blk homolog. 	 / 

98. A method for identifying biomarkers suitable for determining patient response to a compound of 

10 Formula (I) comprising administering to a test subject a composition containing an amount of compound of 

Formula (I) sufficient to inhibit B cell receptor signaling and correlating-11 cell receptor signaling with apoptosis. 

99. A method for selecting a patient for treatment for lymphoma with a compound of Formula (I) 

comprising measuring pErk levels or Erk transcriptional target levels in a patient sample, correlating a high level 

of pERK or ERK transcriptional target levels with a positive-response to the treatment, and selecting or excluding 
/ 

15 the patient for treatment based on the pErk level or Erk transcriptional target levels. 
/ 

100. A method for measuring a patient's responseto treatment comprising administering to the patient a 

compound of Formula (I), measuring pErk levels/Or Erk transcriptional target levels in a patient sample, 

correlating a reduced level of pERK or Erk tanscriptional targets with a positive response to the administration 

of the compound of Formula (I), and continuing or stopping treatment of the patient with the compound based on 

20 the pErk levels or the Erk transcripti 	al target levels. 
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CLAIMS 

1. A compound of Formula (A5) having the structure: 

R3.„ft. 	....,R2 
Ri  

L.,..,,,N  ......fN 

R4 

5 

Formula (A5), 

wherein: 

10 

R1  is H, L2-(substituted or unsubstituted alkyl), L2-(substituted or unsubstituted 

cycloalkyl), L2-(substituted or unsubstituted alkenyl), L2-(substituted or unsubstituted 

cycloalkenyl), L2-(substituted or unsubstituted heterocycle), L2-(substituted or unsubstituted 

heteroaryl), or L2-(substituted or unsubstituted aryl), where L2 is a bond, 0, S, -S(=0), -S(=0)2, 

C(=0), -(substituted or unsubstituted C1-C6  alkyl), or -(substituted or unsubstituted C2-C6  alkenyl); 

R2 and R3 are independently selected from H, lower alkyl and substituted lower alkyl; 

15 

R4 is L3-X-L4-G, wherein, 

L3 is optional, and when present is a bond, optionally substituted or unsubstituted alkyl, 

optionally substituted or unsubstituted cycloalkyl, optionally substituted or unsubstituted alkenyl, 

optionally substituted or unsubstituted alkynyl; 

X is optional, and when present is a bond, 0, -C(=0), S, -S(=0), -S(=0)2, -NH, -NR9, - 

NHC(0), -C(0)NH, -NR9C(0), -C(0)NR9, -S(=O)2NH, -NHS(=0)2, -S(=0)2NR9-, -NR9S(=O)2, - 

OC(0)NH-, -NHC(0)0-, -OC(0)NR9-, -NR9C(0)O-, -CH=NO-, -ON=CH-, -NR10C(0)NRio-, 

heteroaryl, aryl, -NRioC(=NRI  i)NR.10-, -NRioC(=NRII)-, -C(=NRI 1)NRio-, -0C(=NRI 1)-, or - 

20 C(=NRI  1 )0-; 

L4 is optional, and when present is a bond, substituted or unsubstituted alkyl, substituted 

or unsubstituted cycloalkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted 

alkynyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or 

unsubstituted heterocycle; 

25 or L3, X and L4  taken together form a nitrogen containing heterocyclic ring; 
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O 	R6 	 Re 	0 	Re 9 	R6  $ %,,:

.1

:30
,
A 	

.,,g / 	--!='A \' 	 R7 
R20 , \ 	Re 	 R8 	 R8 G is 	R8 	 9 	R8 	9 	 ,or 

wherein, 

, 

R6, R7 and R8 are independently selected from among H, lower alkyl or substituted lower 

alkyl, lower heteroalkyl or substituted lower heteroalkyl, substituted or unsubstituted lower 

5 cycloalkyl, and substituted or unsubstituted lower heterocycloalkyl; 

R5 is H, halogen, -L6-(substituted or unsubstituted C1-C3  alkyl), -L6-(substituted or 

unsubstituted C2-C4  alkenyl), -L6-(substituted or unsubstituted heteroaryl), or —L6-(substituted or 

unsubstituted aryl), wherein L6 is a bond, 0, S, -S(=O), S(=0)2, NH, C(0), - 

NHC(0)0, -0C(0)NH, -NHC(0), or -C(0)NH; 

10 each R9 is independently selected from among H, substituted or unsubstituted lower alkyl, 

and substituted or unsubstituted lower cycloalkyl; 

each R10  is independently H, substituted or unsubstituted lower alkyl, or substituted 

unsubstituted lower cycloalkyl; or 

two R10  groups can together form a 5-, 6-, 7-, or 8-membered heterocyclic ring; or 

or 

15 R9 and R10  can together form a 5-, 6-, 7-, or 8-membered heterocyclic ring; or 

each R11  is independently selected from H, —S(=O)2R8, —S(=O)2NH2, -C(0)R8, -CN, 

heteroaryl, or heteroalkyl; or 

-NO2, 

pharmaceutically acceptable salts thereof. 

2.  The compound of claim 1, wherein R2 and R3 are H. 

20 3.  The compound of claim 2, wherein R1  is L2-(substituted or unsubstituted heteroaryl), or L2- 

(substituted or unsubstituted aryl). 

4.  The compound of claim 3 having the structure 

Ra  Ra  

Ra  
a 

N H2 

......, 	„...---- 
N 

, 	
Ra 

‘,,, N _.,..r  
L3,,  ..„...L4„„  X 	G 
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wherein each Ra  is independently H, halogen, -CF3, -CN, -NO2, OH, NH2, -La-(substituted or 

unsubstituted alkyl), or -La-(substituted or unsubstituted alkenyl), wherein La  is a bond, 0, S, - 

S(=O), -S(=0)2, NH, C(0), CH2, -NHC(0)0, -NHC(0), or -C(0)NH. 

5. The compound of claim 4, wherein L3, X and L4 taken together form a nitrogen containing 

5 heterocyclic ring. 

6. The compound of claim 5, wherein G is 

0 	R6 

/ 

R8 

7. The compound of claim 6, wherein R6, R7, and R8 are H. 

8. The compound of claim 6, wherein 

10 R7 and R8 are H; and 

R6 is selected from lower alkyl or substituted lower alkyl, lower heteroalkyl or 

substituted lower heteroalkyl, substituted or unsubstituted lower cycloalkyl, and 

substituted or unsubstituted lower heterocycloalkyl. 

9. The compound of claim 8, wherein R6 is substituted lower alkyl. 

15 	10. The compound of claim 9, wherein lower alkyl is substituted with a disubstituted amino 

group. 

11. The compound of claim 6, wherein 

R6 and R8 are H; and 

R7 is selected from lower alkyl or substituted lower alkyl, lower heteroalkyl or 

20 substituted lower heteroalkyl, substituted or unsubstituted lower cycloalkyl, and 

substituted or unsubstituted lower heterocycloalkyl. 

12. The compound of claim 11, wherein R7 is substituted lower alkyl. 

13. The compound of claim 12, wherein lower alkyl is substituted with a disubstituted amino 

group. 

25 	14. The compound of claim 5, wherein G is 

e?) R6  

15. The compound of claim 14, wherein R6 is H. 
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16.  The compound of claim 14, wherein R6  is selected from lower alkyl or substituted lower alkyl, 

lower heteroalkyl or substituted lower heteroalkyl, substituted or unsubstituted lower 

cycloalkyl, and substituted or unsubstituted lower heterocycloalkyl. 

17.  The compound of claim 16, wherein R6 is substituted lower alkyl. 

5 18.  The compound of claim 17, wherein lower alkyl is substituted with a disubstituted amino 

group. 

19.  A pharmaceutical composition comprising a therapeutically effective amount of a compound 

of claim 1, and a pharmaceutically acceptable excipient. 

20.  The pharmaceutical composition of claim 19 that is formulated for a route of administration 

10 selected from oral administration, parenteral administration, buccal administration, nasal 

administration, topical administration, or rectal administration. 
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