
[0021] In another embodiment, the invention provides methods for treating or 

preventing a disorder of lipoprotein metabolism, a disorder of glucose metabolism, a 

cardiovascular disorder or a related vascular disorder, a disorder involving abnormal 

modulation of C-reactive protein or a related disorder, aging, Alzheimer's Disease, 

Parkinson's Disease, pancreatitis, pancreatitius, or abnormal bile production (each being 

a "Condition"), the method comprising administering to a subject in need thereof an 

effective amount of a compound of the invention. 

[0022] In another embodiment, the invention encompasses methods for 

monitoring the progress of a therapy for a cardiovascular disorder in a subject, the 

method comprising: 

a. determining the level of free cholesterol in the high-density lipoprotein in 

the blood of the subject; 

b. administering to the subject a compound of the invention; 

c. monitoring the level of free cholesterol in the blood of the subject for a 

period of time after administration of the compound; and 

d. evaluating the level of improvement in the subject based on a comparison 

of the results of steps a. and c. 

[0023] In another embodiment, the invention encompasses methods of 

determining the level of P2Y13 activity in a subject, the method comprising: 

a. determining the level of free cholesterol in the high-density lipoprotein in 

the blood of the subject; 

b. administering to the subject a compound of the invention; 

c. monitoring the level of free cholesterol in the blood of the subject for a 

period of time after administration of the compound; and 

d. evaluating the level of P2Y13 activity in the subject based on a 

comparison of the results of steps a. and c. 

Brief Description of the Figures 

[0024 ] FIGURE 1: Compound Ya (dark triangle; top panel). Compound Ih (R-

isomen (dark triangle; middle panel) and Compound Ih (S-isomer) (dark triangle; lower 
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The present invention also provides any one of the embodiments disclosed below and indicated 
with the numbers 1 to 100. 

A compound of Formula (I): 
, R3 . 

(CH2)n 

/ 
(I), 

or a pharmaceutically acceptable salt thereof, wherein 

each of R1, R2, a,nd R3 is independently H, -OH, -NH2, -NHfalkyl), -

N(alkyl)(alkyl), hydrocarbyl, -O-hydrocarbyl, aryl, -O-aryl, arafkyl, -O-aralykl, 

heteroaryl, -O-heteroaryl, heterocyclyl, -O-heterocyclyl, hahs, -OCF3, -C(0)0(alkyl), -

0C(0)(alkyl), -C(0)NH2, -C(0)NH(alkyl), -C(0)N(alkvJftalkyl), -NHC(0)(alkyl), 

N(alkyl)C(0)(alky 1), -0C(0)0(alkyl), -0C(0)NH2, -OC(0)NH(alkyl), -

0C(0)N(alkyl)(alkyl), -CHNH, -CHN(aIkyl), or ^02NH2; 

R4 is -H, -OH, -COOH, -NH2, -NH(aM", -N(alkyl)(alkyl), -hydrocarbyl, -O-

hydrocarbyl, -aryl, -O-aryl, -aralkyl, -O-aralkyl, -heteroaryl, -O-heteroaryl, -heterocyclyl, 

-O-heterocyclyl, -halo, -C(0)0(alkyl), -CWO)(aOcyl), -C(0)NH2, -C(0)NH(aIkyl), -

C(0)N(alkyl)(alkyl), -NHC(0)(alkyl). J<f(alkyl)C(0)(alkyl), -0C(0)0(alkyl), -

0C(0)NH2, -0C(0)NH(alkyl), or -0fyO)N(alkyl)(alkyl); 

Z1 is CH2, S, 0, NH, N-hyorocarbyl, N-aryl, N-heteroaryl, or N-heterocyclyl; 

Z2 is CH or N; and 

11 is an integer fronyf-6. 

2. The c< ompoury or pharmaceutically acceptable salt of claim 1, wherein Z2 is N. 

3. The compound or pharmaceutically acceptable salt of claim 2, wherein R4 is OH, 

COOH, or an alkyl ester group. 

4. /The compound or pharmaceutically acceptable salt of claim 3, wherein R is 2-

hal/ 
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5. The compound or phamaceiitically acceptable salt of claim 4, wherein each of 

and R3 is independently H or alkyl. / 

6. The compound of claim 1, wherein the compound is: / 
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, o/a pharmaceutically acceptable salt of any of the foregoing. 

7. A composition comprising an effective amount of a compound or 

pharmaceutically acceptable salt of the compound of cl aim 1 and 

a pharmaceufa^Uy acceptable vehicle or carrier. 

8. XHc composition of claim 7, wherein the composition is formulated for oral 

administration. 7 
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9. The composition of claim 7, wherein the composition is in the form of a tablet 0/ 

capsule. 

10. Hie composition of claim 7, wherein the compound or salt thereof is present in an 

amount of about 1 mg to about 1,000 mg. 

11. A method for treating or preventing a disorder of lipoprotein metabolism, the 

method comprising administering to a subject in need thereof an effective amount of a 
/ 

compound or pharmaceutically acceptable salt of the compound m claim 1. 

12. The method of claim 11, wherein the disorder of lipoprotein metabolism is 

dyslipidemia, dyslipoproteinemia, lipoprotein overproduction or deficiency, elevation of 

total cholesterol, elevation of low density lipoproteiiyconcentration, elevation of 

triglyceride concentration, lipid elimination in bilp;metabolic disorder, phospholipid 

elimination in bile, oxysterol elimination in bilp', or peroxisome proliferator activated 

receptor-associated disorder. 

13. A method of treating a disordej/of glucose metabolism, the method comprising 

administering to a subject in need thereof an effective amo unt of a compo und or 

pharmaceutically acceptable salt^f the compound of claim 1. 

14. The method of elaini 13, wherein the disorder of glucose metabolism is insulin 

resistance, impaired gluaose tolerance, impaired fasting glucose levels in blood, diabetes 

mellitus, Hpodystrop^ c»„a, <*** P* *** 

diabetic retinopathy, renal disease, or speticemia. 

15. A tn^-mod of treating a cardiovascular disorder, the method comprising 

administet^ng to a subject in need thereof an effective amount of a compound or 

pharmaceutically acceptable salt of the compound of claim 1. 
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16. The method of claim. 15, wherein the cardiovascular disorder or related vascular 

disorders is hypertension, coronary artery disease, myocardial infarcation, arrhythmia 

atrial fibrillation, heart valve disease, heart failure, cardiomyopathy, or pericarditis.. 

17. The method of claim 15, wherein the method provides relief from at j/ast one 

symptom of the cardiovascular disorder. 

18. The method of claim. 17, wherein the symptom, is impotence/ 

19. A method of treating inflammation, the method compri^ng^administering to a 

subject in need thereof an effective amount of a compound pi- pharmaceutically 

acceptable salt of the compound of claim 1. 

20. A method of treating ischemic necrosis, the pnethod comprising administering to 

subject in need thereof an effective amount of a pompound or pharmaceutically 

acceptable salt of the compound of claim 1. 

21. A method of treating colon cancer, lung cancer, breast cancer, or skin cancer, the 
method comprising administering to a/subject in need thereof an effective amount of a 

compound or pharmaceutically acceptable salt of the compound, of claim 1.. 

22. A method of treating afthrombotic disorder, the method comprising administering 

to a subject in need thereofan effective amount of a compound or pharmaceutically 

acceptable salt of the compound of claim 1. 

23. A method/f treating Alzheimer's Disease, the method comprising administering 

to a subject in need thereof an effective amount of a compound or pharmaceutically 

acceptable j^tlt of the compound of claim 1. 
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24. A method of treating Parkinson's Disease, the method comprising administering 

to a subject in need thereof an effective amount of a compound or pharmaceutically ^ 

acceptable salt of the compound of claim 1. 

25. A method of treating pancreatitis, the method comprising administering to a 

subject in need thereof an effective amount of a compound or pharmaceujfcally 

acceptable salt of the compound of claim. 1. 

26. A method of treating pancreatitius, the method comprisin^administering to a 

subject in need thereof an effective amount of a compound orfdwmaceutically 
/ 

acceptable salt of the compound of claim 1. 

27. A method of treating abnormal bile production/the method comprising 

administering to a subject in need thereof an effective amount of a compound or 

pharmaceutically acceptable salt of the compound of claim 1. 

28. A method of monitoring the progress of therapy for a cardiovascular disorder in a 

subject, the method comprising: 
a. determining the level ̂  free cholesterol in the high-density lipoprotein in 

the blood of the subject; 

b. administering to/die subject a compound of claim 1; 

c. monitoring the level of free cholesterol in the blood of the subject for a 
/ 

period of time after administration of the compound; and 
/ 

d. evaluating the level of improvement in the subject based on a comparison 

of the results of step/a. and c. 

29. The method of claim 28, wherein the cardiovascular disorder is reverse 

cholesterol transport from artery to liver or cholesterol elimination in bile acids. 

30. /A method of determining the level of P2Y.13 activity in a subject, the method, 

comprising: 
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a. determining the level of free cholesterol in the high-density lipoprotein 

the blood of the subject; 

b. administering to the subject a compound of claim 1; 

c. monitoring the level of free cholesterol in the blood of the subject/ror a 

period of time after administration of the compound; and 

d. evaluating the level of P2Y13 activity in the subject based o}/a 

comparison of the results of steps a. and c. 

31. A compound of Formula (II): 

or a pharmaceutically acceptable salt thereof, w^rein 

each R" is independently -H, -hydrocarbyl, -aryl, -aralkyl, -heteroaryl, -

heterocyclyl, -C(0)0(alkyl), -0C(0)(alkyl/-C(0)NH2, -C(0)NH(alkyl), -

C(0)N(alkyl)(alkyl), -NHC(0)(alkyl), I^alkyl)C(0)(alkyl),or -S02NH2; 

each R10 is independently -NH2, -NH(alkyl), -N(alkyl)(alkyl), 
hydrocarbyl, -O-alkyl, -O-^ylA -O-aryl, arallyl, -O-aralykl, ta.eroa.yl, -O-

heteroaryl, heterocyclyl, -O-heterocyclyl, halo, -OCF3, -C('0)0(alkyl), -0C(0)(alkyl), 

C(0)NH2, -C(0)NH(alkyl), -^0)N(alkyl)(aIkyl), NHC(0)(C2-C,o-alkyl), 

N(alkyl)C(0)(alkyl), -OC(0)O(alkyl), -0C(0)NH2, -0C(0)NH(alkyl), -

0C(0)N(alkyl)(al.kyl), -CTNH, -CHN(alkyl), or -S02NH2; 

each of Q1, Qyfand Q3 is independently CR10 or N; 

X is CHR!VS, O, or NR9; and 

each m i/independently an integer from. 0-3, 

32. Ths'compound or pharmaceutically acceptable salt of claim 31, wherein R9 is H 

and Ri0/OH. 
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, or a pharmaceutically acceptable salt of any of the foregoing. 

35. A composition comprising an effective amount of a compound or 
/ pharmaceutically acceptable salt of the compound of claim 31 and 

a pharmaceutical!j/acceptable vehicle or carrier. 

36. The composition of claim 35, wherein the composition is formulated for oral 

administration. 
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37. The composition of claim 35, wherein the composition is in the form of a taijfct or 

capsule. 

38. The composition of claim 35, wherein the compound or salt thereof ^present in 

an amount of about 1 mg to about 1,000 mg. 

39. A method for treating a disorder of lipoprotein metabolism, the method 

comprising administering to a subject in need thereof an effective^mount of a compound 

or pharmaceutically acceptable salt of the compound of claim 3j/ 

40. The method of claim 39, wherein the disorder of lipoprotein metabolism is 

dyslipidemia, dyslipoproteinemia, lipoprotein overproduction or deficiency, elevation of 

total cholesterol, elevation of low density lipoprotein Concentration, elevation of 

triglyceride concentration, lipid elimination in bile/metabolic disorder, phospholipid 

elimination in bile, oxysterol elimination in bile/or peroxisome proliferator activated 

receptor-associated disorder. 

41. A method of treating a disorder of glucose metabolism, the method comprising 

administering to a subject in need thereof an effective amount of a compo und or 

pharmaceutically acceptable salt ofrne compound of claim 31. 

42. The method of claim AY. wherein the disorder of glucose metabolism is insulin 

resistance, impaired glucose^tolerance, impaired fasting glucose levels in blood, diabetes 
/ " . mellitus, lipodystrophy, central obesity, peripheral lipoatrophy, diabetic nephropathy, 

diabetic retinopathy, renal disease, or speticemia. 

43. A method/Of treating a cardiovascular disorder, the method comprising 

administering tfi a subject in need thereof an effective amount of a compound or 

pharmaceutkally acceptable salt of the compound of claim 31. 
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44, The method of claim 43, wherein the cardiovascular disorder or related vascular/ 

disorders is hypertension, coronary artery disease, myocardial infarcation, arrhythmia 

atrial fibrillation, heart valve disease, heart failure, cardiomyopathy, or pericarditis/ 

45. The method of claim 43, wherein the method pro vides relief from at l/ast one 

symptom of the cardiovascular disorder. 

46. The method of claim 45, wherein the symptom is impotence 

/ 
47. A method of treating inflammation, the method comprising administering to a 

subject in need thereof an effective amount of a compound o/pharmaceutically 

acceptable salt of the compound of claim 31. 

48. A method of treating ischemic necrosis, the method comprising administering to a 

subject in need thereof an effective amount of a compound or pharmaceutically 

acceptable salt of the compound of claim 31. 

49. A method of treating colon cancemung cancer, breast cancer, or skin cancer, the 

method comprising administering to a subject in need thereof an effective amount of a 

compound or pharmaceutically acceptable salt of the compound of claim 3 .1. 

50. A method of treating a thrombotic disorder, the method comprising administering 

to a subject in need th ereof an effective amount of a compound or pharmaceutically 

acceptable salt of the compound of claim 31. 

51. A. method of/treating Alzheimer's Disease, the method comprising administering 
to a subject in neea thereof an effective amount of a compound or pharmaceutically 

acceptable salt/of the compound of claim 31. 
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52. A method of treating Parkinson's Disease, the method comprising administering 

to a subject in need thereof an effective amount of a compound or pharmaceutically 

acceptable salt of the compound of claim 31. 

53. A method of treating pancreatitis, the method comprising admimsterinaao a 

subject in need thereof an effective amount of a compound or pbarmaceuticjtfly 

acceptable salt of the compo und of claim. 31. 

54. A method of treating pancreatitius, the method comprising administering to a 

subject in need thereof an effective amount of a compound or phaftnaceutically 

acceptable salt of the compound of claim 31. 

55. A method of treating abnormal bile production, the method comprising 

administering to a subject in need thereof an effective amount of a compound or 

pharmaceutically acceptable salt of the compound ofclaim 31. 

56. A method of monitoring the progress oJ?4herapy for a cardiovascular disorder in a 

subject, the method comprising: 
/ a. determining the level of frefe cholesterol in the high-density lipoprotein in 

the blood of the subj ect; / 
b. administering to the subject a compound of claim 31; 

c. monitoring the levea of free cholesterol in the blood of the subject for a 

period of time after administration of the compound; and 
d. evaluating thg/level of improvement in the subject based on a comparison 

of the results of steps a. ajtici c. 

/ 
57. The method0claim 56, wherein the cardiovascular disorder is reverse 

cholesterol transport from artery to liver or cholesterol elimination in bile acids. 

58. A method of determining the level of P2Y.13 activity in a subject, the method 

comprising: 
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a. determining the level of free cholesterol in the high-density lipoprotein 

the blood of the subject; 

b. administering to the subject a compound of claim 31; 

c. monitoring the level of free cholesterol in the blood of the subject for a 

period of time after administration of the compound; and 

d. evaluating the level of P2Y13 activity in the subject based cm/d 

comparison of the results of steps a, and c. 

or a pharmaceutically acceptable salt thereof, wherein 

each of R1, R2, and R3 is independently H/DH, -NH2, -NH(allcyl), -

N(alkyl)(alkyl), hydrocarbyl, -O-hydrocarbyl, afryl, -O-aryl, aralkyl, -O-aralykl, 

heteroaryl, -O-heteroaryl, heterocyclyl, -O-heterocyclyl, halo, -OCF3, -C(0)0(alkyl), -

0C(0)(alkyl), -C(0)NH2, -C(0)NH(alkyl'{-C(0)N(alkyl)(alkyl), -NHC(0)(alkyl), 

N(alkyl)C(0)(alkvl), -0C(0)0(alkyl)/0C(0)NH2, -0C(0)NH(alkyl), -
/ 

0C(0)N(alkyl)(alkyl), -CHNH, -CHN(alkyl), or -S02NH2; 

R5 is -H, -OH, -NH2, -NH(a!kyl). -N(alkyl)(alkyl), hydrocarbyl, -O-hydrocarbyl, 

aryl, -O-aryl, aralkyl, -O-aralkyl, heteroaryl, -O-heteroaiyl, heterocyclyl, or -O-
/" 

heterocyclyl; / 
Z1 is CH2, S, O, WH, N-hydrocarbyl, N-aryl, N-heteroaryl, or N-hetcrocyclyl; 

Z2 is CH or N/and / 
n is an integer from 1-6. / 

60. A compound of Formula (IV): 
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vi N 
,Yl 

/ 
v (IV), 

or a pharm.accutical.3y acceptable salt thereof, wherein 

R! is 11. -OH, -NH2, -NH(alkyl), -N(alkyl)(alkyl), hydrocarbyl, -O-hy^lfocarbyl, 

aryl, -O-aryl, aralkyl, -O-aralykl, heteroaryl, -O-heteroatyl, heterocyclyl, -O-heterocyclyl, 

halo, -OCF3, -C(0)0(atkyl), -0C(0)(alkyl)5 -C(0)NH2s -C(0)NH(alkyp^-
C(0)N(alkyl)(alk.yl), -NHC(0)(alkyl), N(alkyI)C(0)(aJkyl), -OC(O)Ofalkyl), -
0C(0)NH2, -0C(0)NH(alkyl), -0C(0)N(alkyl)(alkyl), -CHNH, -piN(alkyl), or • 

SO2NH2; 
Z! is CH2, S, O, NH, N-hydrocarbyl, N-aryl, N-hetcr^aryl, or N-heterocyclyl; and 

Z2 is CH or N. 

61. A compound of Formula (V): 

R7O2C 

R6' 7^ ^ (V), 

or a pharmaceutically acceptable saMhereof, wherein 

each of R1, R2, and R3 is wfaependently H, -OH, -NH2, -NH(alkyl), -

N(alkyl)(alkyl), hydrocarbyl, -^-hydrocarbyl, aryl, -O-aryl, aralkyl, -O-aralykl, 

heteroaryl, -O-heteroaryl, haferocyclyl, -O-heterocyclyl, halo, OCF3, -C(0)0(alkyl), -

0C(0)(alkyl), -C(0)NHV-C(0)NH(alkyl), -C(0)N(alkyl)(alkyl), -NHC(0)(alk.yl), 

N(alk.yl)C(0)(alkyl),p/OC(0)0(alkyl), -0C(0)NH2, -0C(0)NH(alkyl), -

0C(0)N(alkyl)(aiyf), -CHNH, -CHN(alkyl), or -S02NH2; 
R4 is -R/OH, -C00H, -NH2, -NH(alkyl), -N(alk.yl)(alkyl), hydrocarbyl, -O-

hydrocarbyl, aryl, -O-aryl, aralkyl, -O-aralkyl, heteroaryl, -O-heteroaryl, heterocyclyl, 

0-beterocyWyl, halo, -C(0)0(alkyl), -0C(0)(alkyl), -C(0)NH2, -C(0)NH(aJkyl), -
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C(0)N(alkyl)(alkyl), -NHC(0)(alkyl), N(aIkyl)C(0)(alkyl), -0C(0)0(alkyl), -

0C(0)NH2, -0C(0)NH(alkyI), or -0C(0)N(alkyI)(alkyl),; 

R6 is -H, -OH, -SH, -S-hydrocarbyl, -COOH, -NH2, -NH(alkyl), -N(alkyl)(aBcyl), 

hydrocarbyl, -O-hydrocarbyl, arvl, -O-aryl, aralkyl, -O-aralkyl, heteroaiyl, -O-h^feroaryl, 

heterocyclyl, -O-heterocyclyl, halo, -C(0)0(alkyl), -0C(0)(alkyl), -C(0)NHa 

C(0)NH(alkyl), -C(0)N(alkyl)(alkyl), -NHC(0)(alkyl), N(alkyl)C(0)(alkyJ£ • 

0C(0)0(alkyl), -0C(0)NH2, -0C(0)NH(alkyl), or -0C(0)N(alkyl)(alkvl); 

R7 is H. hydrocarbyl, aryl, aralkyl, heteroaryl, or heterocyclyl; / 

Z2 is CH or N; and 

11 is an integer from 1-6. 

62. A compound of Formula (VI): 

H 

R70JC 

R6 (VI), 

or a pharmaceutically acceptable salt thereof, wficrein 

R1, is H, -OH, -NH(alkyl), -N«JkyI)(alkyl), hydrocarbyl, -O-hydrocarbyl, 

aryl, -O-aryl, aralkyl, -O-aralykl, heteroam, -O-heteroaryl, heterocyclyl, -O-heterocyclyl, 

halo, -OCF3, -C(0)0(alkyl), -0C(0)(aljkyl), -C(0)NH2, -C(0)NH(alkyl), -

C(0)N(alkyl)(alkyl), -NHC(0)(alkyj/N(alkyl)C(0)(alkyl), -0C(0)0(alkyl), -

0C(0)NH2, -0C(0)NH(alkyl), -QC(0)N(alkyl)(alkyl), -CHNH, -CHN(alkyl), or -

S02NH2; 

R5 is -H, -OH, -NH2,y^fH(alkyl), -N(alkyl)(alkyl), hydrocarbyl, -O-hydrocarbyl, 

aryl, -O-aryl, aralkyl, -O-a/alkyl, heteroaryl, -O-heteroaryl, heterocyclyl, -O-heterocyclyl, 

or halo; 
R6 is -H, -OH/-SH, -S-hydrocarbyl, -COOH, -NH2, -NH(alkyl), -N(alkyl)(alkyl), 

hydrocarbyl, -O-hyflrocarbyl, aryl, -O-aryl, aralkyl, -0-aralkvl, heteroaiyl, -O-heteroaryl, 

heterocyclyl, -O/neterocyclyl, halo, -C(0)0(alkyl), -0C(0)(alkyl), -C(0)NH2, -

C(0)NH(alkv4 -C(0)N(alkyl)(alkyl), -NHC(0)(alkyl), N(alkyi)C(0)(alkyi>, -

0C(0)0(al^yl), -0C(0)NH2, -0C(0)NH(alkyl), or -OC(0)N(aIkyl)(aIkyI); 
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R7 is H, hydrocarbyl, aryl, aralkyl, heteroaryl, or heterocyclyl; and 

Z2 is CH or N. 

63. A compound of Formula (VII): 

V/ (vii), 
or a pharmaceutically acceptable salt thereof, wherein 

each of RI#, Rlb, and Rlc is independently -H, -OH, -NH/-NH(alkyl), -

N(alkyl)(alkyl), hydrocarbyl, -O-hydrocarbyl, aryl, -O-aryl, aralkyl, -O-aralykl, 

heteroaryl, -O-heteroaryl, heterocyclyl, -O-heterocyclyl, halo, -OCF3, -C(0)0(alkyl), 

0C(0)(alkyl), -C(0)NH2, -C(0)NH(alkyl), -C(0)N(allM)(alkyl), -NHC(0)(alkyl), 

N(alkyl)C(0)(alkyl), -0C(0)0(alkyl), -0C(0)NH2, -^(O)NH(alkyl), -

0C(0)N(alkyl)(alkyl), -CHNH, -CHN(alkyl), or -§02NH2; 

each X is independently CHR10, S, 0, or^R"'. 

each R9 is independently H, hydrocarbyl, aryl, aralkyl, heteroaiyl, heterocyclyl, -

C(0)0(alkyl), -0C(0)(alkyl), -C(0)NH2,-^O)NH(alkyl), -C(0)N(alkyl)(alkyl), -

NHC(0)(alkyl), N(alkyl)C(0)(alkyl), or/S02NH2; 

each R10 is independently -H, /OH, -NH2, -NH(alkyl), -N(alkyl)(alkyl), 

hydrocarbyl, -O-hydrocarbyl, aryl,/0-aryi, aralkyl, -O-aralykl, heteroaryl, -O-heteroaryl, 

heterocyclyl, -O-heterocyclyl, hyk>, -OCF3, -C(0)0(alkyl), -0C(0)(alkyl), -C(0)NH2, -

C(0)NH(atkyl)5 -C(0)N(alky!t^alkyl), -NHC(0)(alkyl), N(alkyl)C(0)(alkyl), -

0C(0)0(alkyl), -0C(0)NH£ -0C(0)NH(alkyl), -0C(0)N(aikyl)(alkyl), -CHNH, -

CHN(alkyl), or -S02NH/ind 

m is an integepaxom 0-3. 

64. A compound of Formula (VIII): 

13r 



o 

Q2 ^ »=a=Q4 
Q-

rTY^N-0-R 
(VIII), 

or a pharmaceutically acccptable salt thereof, wherein 

R1 is -H, -OH, -NHo, -NH(alkyl), -N(alkyl)(alkyl), hydrocarbyl, -O-hydrocarbyl, 

aryl, -O-aryl, aralkyl, -O-aralykl, heteroaiyl, -O-heteroaiyl, heterocyclyl, /O-heterocyclyl, 

halo, -OCF3, -C(0)0(alkyl), -0C(0)(alkyl), -C(O)NH2, -C(0)NH(aIk^{-
C(0)N(alkyl)(aIkyl), -NHC(0)(alkyl), N(aIkyl)C(0)(aIkyl), -OC(OWalkyl), -

0C(0)NH2, -0C(0)NH(alkyl), -0C(0)N(alkyl)(alkyl), -CHNH, ,CHN(alkyl), or -

SO2NH2; / 
Rn is H, hydrocarbyl, aryl, aralkyl, heteroaiyl, heterocyclyl, -C(0)0(alkyl), -

0C(0)(alkyl), -C(0)NH2, -C(0)NH(alkyl), -C(0)N(alkyl){alkyl), -NHC(0)(alkyl), 

N(alkyl)C(0)(alkyl), or -S02NH2; / 
each of Q1, Q2, Q}, and Q4 is independently OR10 or N; and 

each R10 is independently -H, -OH. -NHyNH(alkyl), -N(alkyl)(alkyl), 

hydrocarbyl, -O-hydrocarbyl, aryl, -O-aryl, andfcyl, -O-aralykl, heteroaryl, -O-heteroaryl, 

heterocyclyl, -O-heterocyclyl, halo, -OCF3, jC(0)0(alkyl), -0C(0)(alkyl), -C(0)NH2, -

C(0)NH(alkyl), -C(0)N(alkyl)(alkyl), -MTC(0)(alkyl), N(alkyl)C(0)(alkyl), -

0C(0)0(alkyl), -0( " i(alkyl), -CHNH, -

CHN(alkyl), or -SO 

each of R/, Rllb, and RIIc is independently H, hydrocarbyl, aryl, aralkyl, 

heteroaryl, hetefocyclyl, -C(0)(alkyl), -C(0)0(alkyl)„ -C(0)NH2, -C(0)NH(alkyl), -

C(0)N(alkv^(alkyl), or -S02NH2; 

caJn of X1 and X2 is independently CHR10, S, 0, NR9, or N-acyl; 

or a pharmaceutical! 

65. A compound 
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each R9 is independently H, hydrocarbyl, aryl, aralkyl, heteroaiyl, heterocyclyl, -

C(0)0(alkyl), -0C(0)(a.lkyl), -C(0)NH2, -C(0)NH(alkyI), -C(0)N(alkyl)(alkyl), - / 

NHC(0)(alkyl), N(alkyl)C(0)(alkyl), -0C(0)0(alkyl), or -S02NH2; / 

each R10 is independently -H, -OH, -NH2, -NH(alkyl), -N(alkyl)(alkyl), / 

hydrocarbyl, -O-hydrocarbyl, aryl, -O-aryl, aralkyl, -O-aralykl, heteroaryl, -O-heferoaryl, 

heterocyclyl, -O-heterocyclyl, halo, -OCF3, -C(0)0(alkyl), -0C(0)(alkyl), -G(^)NH2, -

C(0)NH(alkyl), -C(0)N(aikyl)(alkyl), -NHC(0)(alkyl), N(alkyl)C(0)(aIkyf{ -// 
0C(0)0(alkyl), -0C(0)NH2, -0C(0).NH(alkyl), -0C(0)N(alkyl)(alky|/cHNH, -

CHN(alkyl), or -S02NH2; and / 

each m is independently an integer from 1-3. / 

66. A compound of Formula (XII): 

or a pharmaceutically acceptable/Salt thereof, wherein 

(xn) 

each R9 is independently -H, -hydrocarbyl, -aryl, -aralkyl, -heteroarvl, -
/ 

heterocyclyl, -C(0)0(alk^ -0C(0)(alkyl), -C(0)NH2, -C(0)NH(aIkyl), -

C(0)N(alkyl)(alkyl), -Njrfc(0)(alkyl), N(a]kyl)C(0)(alkyl),or -SO2NH2; 
/ 

each R10 is independently -H, -OH, -NH2, -NH(alkyl), -N(alkyl)(alkyl), 

hydrocarbyl, -O-aBcyl, -O-alkenyl, aryl, -O-aryl, aralkyl, -O-aralykl, heteroaiyl, -O-

heteroaryl, heterocyclyl, -O-heterocyclyl, halo, -OCFj, -C(0)0(alkyi), -0C(0)(alkyl), / 
C(0)NH2, -p(0)NH(alkyl), -C(0)N(alk:yl)(alkyl), NHC(O)(C2-C10-alkyl), 

N(alkyl)C(b)(alkyl.), -0C(0)0(alkyl), -0C(0)NH2, -0C(0)NH(alkyl), -
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0C(0)N(alkyl)(alkyI), -CHNH, -CHN(alkyl), -S02NH2, -S-alkyl, -S-aryl, -S-heteroaryl, 

-S-heterocycle, or -S- hydrocarbyl; 

each of Q1, Q2, and Q"' is independently CR10 or N; 

X is CHR10, S, O, or NR9; and 
each m is independently an integer from 0-3. 

67. A compound of Formula (XIII): 

or a pharmaceutically acceptable salt thereof, wherein 

R1 is is independently -H, -OH, -NH2, -NH(aJfcyl), -N(alkyl)(alkyl), hydrocarbyl, -

O-hydrocarbyl, aryl, -O-aryl, aralkyl, -O-aralykl, heteroaryl, -O-heteroaryl, heterocyclyl, 

-O-heterocyclyl, halo, -OCF3, -C(0)0(alkyl), -GC(0)(alkyl), -C(0)NH2, -

C(0)NH(alkyl), -C(0)N(aIkyl)(alkyl), -NHC<0)(alkyI), N(alkyl)C(0)(alkyl), -

0C(0)0(alkyl), -0C(0)NH2, -OC(O)NH^kyl), -0C(0)N(alkyl)(alky1), -CHNH, 

CHN(alkyl), or -S02NH2; 

R1' is H, hydrocarbyl, aryl, aj&lkyl, heteroaiyl, heterocyclyl, -C(0)0(alkyl), 

0C(0)(alkyl), -C(0)NH2, -C(0)Nft(aIkyl), -C(0)N(alkyl)(alkyl), -NHC(0)(alkyl), 

N(alkyl)C(0)(alkyl), or -S02Nf4 

each of Q1, Q2, QJ, a^ii Q4 is independently CRJU or N; 

n is an integer frop/l-4 and 

each R10 is independently -H, -OH, -NH2, -NH(alkyl), -N(alkyl)(alkyl), hydrocarbyl, -O-

hydrocarbyl, aryl, -C^aryl, aralkyl, -O-aralykl, heteroaryl, -O-heteroaryl, heterocyclyl, 

O-heterocyclyl, hsflo, -OCF?, -C(0)0(alkyl), -0C(0)(alkyl), -C(0)NH2, -C(0)NH(alkyl), 
/ -C(0)N(alkylMlkyl), -NHC(0)(alkyl), N(alkyl)C(0)(alkyl), -0C(0)0(alkyl), -

0C(0)NH2/0C(0)NH(alkyl), -0C(0)N(alkyl)(alkyl), -CHNH, -CHN(alkyl), or -

S02NH2 
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68. A composition comprising an effective amount of a compound or / 

pharmaceutically acceptable salt of a compound of any one of claims 59-67 and a/ 

pharmaceutically acceptable vehicle or carrier. / 

69. The composition of claim 68, wherein the composition is formulated for oral 

administration. / 

70. The composition of claim 68, wherein the composition is m the form of a tablet or 

capsule. / 

71. The composition of claim. 68, wherein the compoura or salt thereof is present in 

an amount of about 1 mg to about 1,000 m.g. / 

72. A method for treating or preventing a disorder of lipoprotein metabolism, the 

method comprising administering to a subject inyneed thereof an effective amount of a 

compound or pharmaceutically acceptable saltmf the compound of any one of claims 59-

67. / 

73. The method of claim 72, wherem the disorder of lipoprotein metabolism is 

dyslipidemia, dyslipoproteinemia, lipoprotein overproduction or deficiency, elevation of 

total cholesterol, elevation of low/flensity lipoprotein concentration, elevation of 

triglyceride concentration, lipid^elimination in bile, metabolic disorder, phospholipid 

elimination in bile, oxysterol/elimination in bile, or peroxisome proliferator activated 

receptor-associated disorder. 

74. A method of treating a disorder of glucose metabolism, the method comprising 

administering to a/ubject in need thereof an effective amount of a compound or 

pharmaceutically acceptable salt of the compound of any one of claims 59-65. 
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75. The method of claim. 74, wherein the disorder of glucose metabolism is insulin 

resistance, impaired glucose tolerance, impaired fasting glucose levels in blood, diabetes 

mellitus, lipodystrophy, central obesity, peripheral lipoatrophy, diabetic nephropathy, 

diabetic retinopathy, renal disease, or speticemia. 

76. A method of treating a cardiovascular disorder, the method, comprising 

administering to a subject in need thereof an effective amount of a compound or 

pharmaceutically acceptable salt of the compound of any one of claijas 59-67. 

77. The method of claim 76, wherein the cardiovascular disorder or related vascular 

disorders is hypertension, coronary artery disease, myocard^f infarcation, arrhythmia, 

atrial fibrillation, heart valve disease, heart failure, cardiomyopathy, or pericarditis. 

78. The method of claim 76, wherein the metho^provides relief from at least one 

symptom of the cardiovascular disorder. 

79. The method of claim 78, wherein the/symptom is impotence. 

80. A method of treating inflammation, the method comprising administering to a 

subject in need thereof an effective amount of a compound or pharmaceutically 

acceptable salt of the compound of any one of claims 59-67. 

81. A method of treatin&ischemic necrosis, the method, comprising administering to a 

subject in need thereof an/feffective amount of a compound or pharmaceutically 

acceptable salt of the c/mpound of any one of claims 59-67. 

82. A method/of treating colon cancer, lung cancer, breast cancer, or skin cancer, the 

method comprising administering to a subject in need thereof an effective amount of a 

compound 9/ pharmaceutically acceptable salt of the compound of any one of claims 59-

67. 
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83. A method of treating a thrombotic disorder, the method comprising administering 

to a subject in need, thereof an effective amount of a compound or pharmaceuticallyy 

acceptable salt of the compound of any one of claims 59-67. 

84. A method of treating Alzheimer's Disease, the method comprising administering 

to a subject in need thereof an effective amount of a compound or pharmaceutically 

acceptable salt of the compound of any one of claims 59-67. 

85. A method of treating Parkinson's Disease, the method comprising administering 

to a subject in need thereof an effective amount of a compounder pharmaceutically 

acceptable salt of the compound of any one of claims 59-67., 

M^nprisir 86. A method of treating pancreatitis, the method comprising administering to a 

subject in need thereof an effective amount of a compound or pharmaceutically 

acceptable salt of the compound, of any one of clams 59-67. 

87. A method of treating pancreatitius, th/method comprising administering to a 

subject in need thereof an. effective amounl/of a compound or pharmaceutically 
acceptable salt of the compound of any dne of claims 59-67. 

88. A method of treating abnormal bile production, the method comprising 

administering to a subject in neea thereof an effective amount of a compound or 

pharmaceutically acceptable s/ft of the compound of any one of claims 59-67. 

89. A method of monitoring the progress of therapy for a cardiovascular disorder in a 

subject, the method comprising: 
a. determining the level of free cholesterol in the high-density lipoprotein in 

the blood of the ^bj ect; 

b. Administering to the subject a compound of any one of claims 59-67; 

c. / monitoring the level of free chol esterol in the blood of the subject for a 

period ofrfme after administration of the compound; and 
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• d. evaluating the level of improvement in the subject based on a company 

of the results of steps a. and c. 

90. The method of claim 89, wherein the cardiovascular disorder is reverse/ 

cholesterol transport from artery to liver or cholesterol elimination in bile adxls. 

91. A method of determining the level of P2Y13 activity in a subje^n, the method 

comprising: 

a. determining the level of free cholesterol in the higlj/density lipoprotein in 

the blood of the subject; 

b. administering to the subject a compound of an$ one of claims 59-67; 

c. monitoring the level of free cholesterol in tj*e blood of the subject for a 

period of time after administration of the compound; ane 

d. evaluating the level of P2Y13 activity jfn the subject based on a 

comparison of the results of steps a. and c. 

92. A method for treating or preventing a disorder, the method comprising 

administering to a subject in need thereof aaeffective amount of a compound or 

pharmaceutically acceptable salt of the compound of: 

Formula X: 
,x. 

each R9 is independently -H, -hydrocarbyl, -aryl, -aralkyl, -heteroaryl, 

M r KI 

(X), wherein 

heterocyclyl, -C(0)0(alkyl), -0C(0)(alkyl), -C(0)NH2, -C(0)NH(alkyl), -

C(0)N(alkyl)(aJkyl), -NHC(0)(alkyl), N(alkyl)C(0)(alkyl),or -S02NH2; 

each is independently -H, -OH, -NH2, -NH(alkyl), -N(alkyl)(alkyl), 

hydrocarbyf, -O-hydrocarbyl, aryl, -O-aryl, aralkyl, -O-aralykl, heteroaryl, -O-
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heteroaryl, heterocyclyl, -O-heterocyclyl, halo, -OCF3, -C(0)0(alkyl), -0C(0)(alkyl), 

C(0)NH2, -C(0)NH(alkyl), -C(0)N(alkyl)(alkyl), -NHC(0)(alkyl), N(alkyl)C(0)(aJ%l), 

-0C(0)0(alkyl), -0C(0)NH2, -0C(0)NH(alkyl), -0C(0)N(alkyl)(alkyl), -CHNJ 

CHN(alkyl), or -S02NH2; 
each of Q1, Q2, and QJ is independently CR10 or N; 

X is CHR10, S, O, or NR9; and 

each m is independently an integer from 0-3; or 

Formula XI: 

R11C (XM, wherein 
each of Rlla, Rllb, and.Rn° is independently H, hyarocarbyl, aryl, aralkyl, 

heteroaryl, heterocyclyl, -C(0)(alkyl), -C(0)0(alkyl),/C(0)NH2, -C(0)NH(aIkyI), • 

C(0)N(alkyl)(alky 1), or -S02NH2; 

each of X1 and X2 is independently CHR^ S, O, NR9, or N-acyl; 

each R9 is independently H, hydrocarbyl, aryl, aralkyl, heteroaryl, heterocyclyl, -

C(0)0(alkyl), -0C(0)(alkyl), -C(0)NH2, -C(0)NH(alkyl), -C(0)N(alkyl)(alkyl), -

NHC(0)(alkyl), N(alkyl)C(0)(alkyl), -O^(0)0(alkyl), or -S02NH2; 

each R10 is independently -H,^OH, -NH2, -NH(alkyl), -N(alkyl)(alkyl), 

hydrocarbyl, -O-hydrocarbyl, aryl,/O-aryl, aralkyl, -O-aralykl, heteroaryl, -O-heteroaryl, 

heterocyclyl, -O-heterocyclyl, halo, -OCF3, -C(0)0(alkyl), -0C(0)(alkyl), -C(0)NH2, -

C(0)NH(alkyl), -C(0)N(alkWalkyl), -NHC(0)(alkyl), N(alkyl)C(0)(alkyl), -

0C(0)0(alkyl), -0C(0)Npi -0C(0)NH(alkyl), -0C(0)N(alkyl)(alkyl), -CHNH, -

CHN(alkyl), or -S02Nft/and 

each m is independent!)/ an integer from 0-3, 

wherein the disorder is a disorder of lipoprotein metabolism, a disorder of glucose 

metabolism, a cardiovascular disorder, inflammation, ischemic necrosis, colon cancer, 

lung cancer, breast cancer, skin cancer, a thrombotic disorder, Alzheimer's Disease, 

Parkinson'/Disease, pancreatitis, pancreatitius, or abnormal bile production. 
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93. The method of claim 90, wherein the disorder of lipoprotein metabolism is 

dyslipidemia, dyslipoproteinemia, lipoprotein overproduction or deficiency, elevation of 

total cholesterol, elevation of low density lipoprotein concentration, elevation 

triglyceride concentration, lipid elimination in bile, metabolic disorder, phospholipid 

elimination in bile, oxysterol elimination in bile, or peroxisome proliferate activated 

receptor-associated disorder. 

94. The method of claim 90, wherein the disorder of glucose metabolism is insulin 

resistance, impaired glucose tolerance, impaired fasting glucose/levels in blood, diabetes 

mellitus, lipodystrophy, central obesity, peripheral lipoatrophy, diabetic nephropathy, 

diabetic retinopathy, renal disease, or speticemia. 

95. The method of claim 90, wherein the cardiovascular disorder or related vascular 

disorders is hypertension, coronary artery disease, myocardial infarcation, arrhythmia, 

atrial, fibrillation, heart valve disease, heart failures; cardiomyopathy, or pericarditis. 

96. The method of claim 93, wherein th^/method provides relief from at least one 

symptom of the cardiovascular disorder. 

97. The method of claim 94, wherein the symptom is impotence. 

98. A method of monitoring Ihe progress of therapy for a cardiovascular disorder in a 

subject, the method comprising: 
a. determiningyfne level of free cholesterol in the high-density lipoprotein in 

the blood of the subject; 
b. administering to the subject a compound or a pharmaceutically acceptable 

salt of a compound or either Formula X or Formula XI; 
c. monitoring the level of free cholesterol in the blood of the subject for a 

period of time after administration of the compound; and 
d. / evaluating the level of improvement, in the subject based on a comparison 

of the results of steps a. and c., 
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wherein Formula X is: 

-OS 

ft, 
N 

(X), wherein 

each R' is independently -11, -hydrocarbyl, -aryl, -aralkyl, -heteroaryl, -

heterocyclyl, -C(0)0(alkyl), -0C(0)(alkyl), -C(0)NH2, -C(0)NH(aUfyl), -

C(0)N(alkyI)(aI.kyl), -NHC(0)(alkyl), N(alkyl)C(0)(alkyl),or -SOMH2; 

each RJ0 is independently -H, -OH, -NH2, -NH(alkyl), -N\alkyl)(alkyl), 

hydrocarbyl, -O-hydrocarbyl, aryl, -O-aryl, aralkyl, -O—aralyKl, heteroaryl, -O-

heteroaryl, heterocyclyl, -O-heterocyclyl, halo, -OCF3,,-C£©)0(alkyl), -0C(0)(alkyl), -

C(0)NH2, -C(0)NH(alkyl), -C(0)N(alkyl)(alkyl), -NH0(0)(alkyl), N(alkyl)C(0)(alkyl), 

-0C(0)0(aIkyl),'-0C(0)NH2, -0C(0)NH(alkyl), -0jZl(0)N(alkyl)(alkyl), -CHNH, 

CHN(alkyl), or -S02NH2; 

each of Q1, Q2, and Q3 is independently j?RUl or N; 

X is CHR10, S, O, or NR9; and 

each m is independently an integer/rom 0-3; and 

Formula XI is: 

tf (\ YXl 
R11aO. 

(XI), wherein 

each of R!la, Rllb, and4vl1c is independently H, hydrocarbyl, aryl, aralkyl, 

heteroaryl, heterocyclyl, -G(o)(alkyl), -C(0)0(aikyl)„ -C(0)NH2, -C(0)NH(alkyl), -

C(0)N(alky1)(alkyl), or/S02NH2; 

each of X1 an^X2 is independently CHR10, S, 0, NR.9, or N-acyl; 

each R9 is independently H, hydrocarbyl, aryl, aralkyl, heteroaryl, heterocyclyl, 
C(0)0(alkyl), -^C(0)(alkyl), -C(0)NH2, -C(0)NH(alkyl), -C(0)N(alkyl)(alkyl), -

NHC(O)(alky0, N(a!kyl)C(0)(alkyl), -0C(0)0(alkyl), or -S02NH2; 
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each R10 is independently -H, -OH, -NH.2, -NH(alkyl), -N(alkyl)(alkyl), 

hydrocarbyl, -O-hydrocarbyl, aryl, -O-aiyl, aralkyl, -O-aralykl, heteroaiyl, -O-heteroaryl, 

heterocyclyl, -O-heterocyclyl, halo, -OCF3, -C(0)0(alkyl), -0C(0)(alk.yl), -C(0)NH2/ 

C(0)NH(alkyl), -C(0)N(alkyl)(aIkyl), -NHC(0)(alkyl), N(alkvl)C(0)(alkyl), 

0C(0)0(alkyl), -0C(0)NH2, -0C(0)NH(alkyl), -0C(0)N(alkyl)(alkyl), -CHNI 

CHN(alkyl), or -S02NH2; and 

each m is independently an integer from 0-3. 

99. The method of claim. 96, wherein the cardiovascular disorder i/reverse 

cholesterol transport from artery to liver or cholesterol elimination in bile acids. 

100. A method of determining the level of P2Y13 activity jo a subject, the method 

comprising: 
a. determining the level of free cholesterol the high-density lipoprotein in 

the blood of the subject; 
b. administering to the subject a compound or a pharmaceutically acceptable 

salt of a compound of either Formula X or Formula XI: 

c. monitoring the level of free cholesterol in the blood of the subject for a 

period of time after administration of the compound; and 

d. evaluating the level of PjZYI 3 activity in the subject based on a 

comparison of the results of steps a. d c., 

wherein Formula X is: 

(X), wherein 

each R/is independently -H, -hydrocarbyl, -aryl, -aralkyl, -heteroaiyl, 

heterocyclic-C(0)0(alkyl), -0C(0)(alkyI), -C(0)NH2, -C(0)NH(alkyl), -

C(0)N(alKyl)(alkyl), -NHC(0)(alkyl), N(alkyl)C(0)(aIkyI),or -S02NH2; 
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each R10 is independently -H, -OH, -NH2, -NH(alkyl), -N(alkyl)(alkyl), 

hydrocarbyl, -O-hydrocarbyl, aryl, -O-aryl, aralkyl, -O-aralykl, heteroaryl, -0-

heteroaryl, heterocyclyl, -O-heterocyclyl, halo, -OCF3, -C(0)0(alkyl), -0C(0)(alkyl),; 

C(0)NH2, -C(0)NH(aIkyl), -C(0)N(alkyl)(alkyl), -NHC(0)(alkyl), N(alkyl)C(0)(aj/1), 

-0C(0)0(alkyl), -0C(0)NH2, -0C(0)NH(alkyl), -0C(0)N(alkyl)(alkyl), -CHNI 

CHN(alkyl), or -S02NH2; 

each of Q1, Q2, and Q ' is independently CR10 or N; 

X is CHR10, S, O, or NR9; and 

each m is independently an integer from 0-3; and 

Formula XT is: 

,, wherein 

each of Rlla, Rllb, and RIl€ is independently H, hydrocarbyl, aryl, aralkyl, 

heteroaiyl, heterocyclyl, -C(0)(alkyl), -C(0)0(alkyl)/-C(0)NH2, -C(0)NH(alkyl), 

C(0)N(alkyl)(alkyl), or -S02NH2; 

each of X1 and X2 is independently CHIy, S, O, NR9, or N-acyl; 

each R9 is independently H, hydrocarb/l, aryl, aralkyl, heteroaryl, heterocyclyl, -

C(0)0(alkyl), -0C(0)(alkyl), -C(0)NH2, -^(O)NH(alkyl), -C(0)N(alkyl)(alkyl), -

NHC(0)(alkyl), N(alkyl)C(0)(alkyl), -QC(0)0(alkyl), or -S02NH2; 

each R10 is independently -H,/OH, -NH2, -NH(alkyl), -N(alkyl)(alkyl), 

hydrocarbyl, -O-hydrocarbyl, aryl,/O-aryl, aralkyl, -O-aralykl, heteroaryl, -O-heteroaryl, 

heterocyclyl, -O-heterocyclyl, h/o, -OCF3, -C(0)0(alkyl), -0C(0)(alkyl), -C(0)NH2, -

C(0)NH(alkyl), -C(0)N(alkvJftalkyl), -NHC(0)(alkyl), N(alkyl)C(0)(alkyl), -

0C(0)0(alkyl), -0C(0)N-0C(0)NH(alkyl), -0C(0)N(alkyl)(alkyl), -CHNH, -

CHN(alkyl), or -S02NH£ and 

each m is independenuy an integer from 0-3. 
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Brief Description of the Figures 
[0024] FIGURE 1: Compound Va (dark triangle; top pan 
isomer) (dark triangle; middle panel) and Compound Ih (S-is 
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