[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]  Inanother 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 P2Y 13 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 Va (dark triangle: top panel). Compound Th (R-

isomer) (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,

I. A compound of Formula (I):
3
R2, 7 R
(CHz)n
2 =
CT F T 2
z' <,

or a pharmaceutically acceptable salt thercof, wherein
each of R, R%, and R® is independently H, -OH, -NH,, -]2/17!(&11{3/}), -
NalkyD)(alkyD), hydrocarbyl, -O-hydrocarbyl, aryl, -O-arvl, arglikyl, -O-aralykl,

heteroaryl, -O-heteroaryl, heterocyclyl, -O-heterocyclyl, halg, -OCF;, -C(O)O(alkyl), -

OC(O)alkyl), -C(O)NH;, -C(O)NH(alkyl), -C(O)N(alkyW(alkyl), -NHC(O)(alkyl),

?

OC(O)N(alkyh(alkyl), -CHNH, -CHN(alkyl), or -
R*is -H, -OH, -COOH, -NH,, -NH(alky}), -N(alkyl)(alkyl), -hydrocarbyl, -O-
¥1, -heteroaryl, -O-heteroaryl, -heterocyclyl,

hydrocarbyl, -aryl, -O-aryl, -aralkyl, -O-arall
-O-heterocyclyl, -halo, ~C(O)O(alkyl), ~OZ(O) alkyl), -C(O)NH,, -C{O)NH(alkyl), -
C(ON(alkyD(alkyD), -NHC(O)(alkyl), N(alkyYC(O)alkyl), -OC(O¥O(alkyl), -
OC(O)NH;, -OC(O)NH(alkyl}, or ~@/C(O)N(alky1)(a§kyl);
Z'is CHy, S, O, NH, N-hydrocarbyl, N-aryl, N-heteroaryl, or N-heterocyelyl;
Z?is CH or N; and

n is an integer from

The compou d/:r pharmaceutically acceptable salt of claim 1, wherein Z% is N.

(34

3. The co 14;/md or pharmaceutically acceptable salt of claim 2, wherein R* is OH,

COOH, or agf alkyl ester group.

he compound or pharmaceutically acceptable salt of claim 3, wherein R' is 2-
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5. The compound or pharmaceutically acceptable salt of claim 4, wherein cach of

and R? is independently H or alkyl.

6. The compound of claim 1, wherein the compound is:

eo M/9 Me

Me
Me Me

S cl

Ia:
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Me
Me e
OH [8]531
o] o
Im: S cf ;In S ci :To
Me e
Me Me
OH OEt

7. A compositiop’ comprising an effective amount of a compound or
pharmaceutically atceptable salt of the compound of claim 1 and

a pharmaceuti} ly acceptable vehicle or carrier.

Kémlposition of claim 7, wherein the composition is formulated for oral

8. T
adm}ﬂg{fation.
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9. The composition of claim 7, wherein the composition is in the form of a tablet or

capsule.

10. The 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 métabolism, the

method comprising administering to a subject in need thereof an efféctive amount of a
«vf .
compound or pharmaceutically acceptable salt of the compound gf claim 1.

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

dyslipidemia, dyslipoproteinemia, lipoprotein overprodyction or deficiency, elevation of
total cholesterol, elevation of low density lipoproteindLoncentration, elevation of

triglyceride concentration, lipid elimination in bilg/ metabolic disorder, phospholipid
elimination in bile, oxysterol elimination in bilg] or peroxisome proliferator activated

receptor-associated disorder.

13. A method of treating a disOrc?[/{)f glucose metabolism, the method comprising
administering to a subject in need théreof an effective amount of a compound or

pharmaceutically acceptable saLt/é'{t‘ the compound of claim 1.

14. The method of claird 13, wherein the disorder of glucose metabolism is insulin
resistance, impaired glugbse tolerance, impaired fasting glucose levels in blood, diabetes
mellitus, lipodystrop { central obesity, peripheral lipoatrophy, diabetic nephropathy,

diabetic retinopa/t}y , renal disease, or speticemia.

15, A mgthod of treating a cardiovascular disorder, the method comprising
adminiff?{i/ng to a subject in need thereof an effective amount of a compound or

pharmgteutically acceptable salt of the compound of claim 1.

13d



16. The method of ¢laim 15, wherein the cardiovascular disorder or related vasecular
disorders is hypertension, coronary artery disease, myocardial infarcation, arrhythmit

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

17.  The method of claim 135, wherein the method provides relief from at [€ast one

symptom of the cardiovascular disorder,

1§,  The method of claim 17, wherein the symptom is impotence,

19. A method of treating inflammation, the method compriging administering to a
subject in need thereof an effective amount of a compound of pharmaceutically

acceptable salt of the compound of claim 1.

20. A method of treating ischemic necrosis, the shethod comprising administering to a
subject in need thereof an effective amount of a gdompound or pharmaceutically

acceptable salt of the compound of claim 1.

21. A method of treating colon cancef, lung cancer, breast cancer, or skin cancer, the

subject in need thereof an effective amount of a

method comprising administering to

compound or pharmaceutically accéptable salt of the compound of claim 1.

I

e

22 A method of trcatin?a/érombotic disorder, the method comprising administering
to a subject in need thereofan effective amount of a compound or pharmaceutically

acceptable salt of the ?4/pound of claim 1.

23, A mcthod eff/trcating Alzheimer’s Discase, the method comprising administering

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

acceptable }d t 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 administerjag
subject in need thereof an effective amount of a compound or pharmaceujically

acceptable salt of the compound of claim 1.

26. A method of treating pancreatitius, the method comprising/ administering fo a
subject in need thereof an effective amount of a compound or ) harmaceutically
p .

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 effectjfe amount of a compound or

pharmaceutically acceptable salt of the compound of claim 1.

5

2

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

subject, the method comprising:

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

the blood of the subject;
b. administering tothe 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. evaluzyia"g the level of improvement in the subject based on a comparison
of the results of stepg’a. and c.

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

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

30, /A method of determining the level of P2Y13 activity in a subject, the method

coypprising:
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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 claim 1;

c. monitoring the level of free cholesterol in the blood of the subjectfor a

period of time after administration of the compound; and

d. evaluating the level of P2Y 13 activity in the subject based opf a
comparison of the results of steps a. and c. /
31. A compound of Formula (I1): /
X ;

RS /),

or a pharmaceutically acceptable salt thereof, w}térein

cach RY is independently -H, -hydroca; ’EyI, -aryl, ~aralkyl, ~heterocaryl, -
heterocyclyl, -C(O)O(alkyl), -OC(O)(alkyly, -C(O)NH,, ~-C(O)NH(alkyl), -
C(O)N(alkyl)(alkyl), -NHC(O)(alkyl), y alkyDC(O)alkyl),or -SO,NH;;

each R’ is independently -H, OH, -NH,, -NH(alkyl), -N(alkyl)(alkyl),
hydrocarbyl, -O-alkyl, -O-alkenyl, K -O-aryl, aralkyl, -O--aralykl, heteroaryl, -O-
heteroaryl, heterocyclyl, -O-het /({;yclyl, halo, -OCF3, -C(0)O(alkyl), -OC(O)alkyl), -
C{ONH;, -C(O)NH(alkyl), -G(O)N(alkyl)(alkyl}, NHC(O}Cyr-Ciy-alkyl),
N(alky)C(O)(alkyl), -OC(@)O(alkyl), -OC(O)NH,, ~-OC(O)NH(alkyl), -
OC(O)N(alkyl)(alkyl), -€HNH, -CHN(alkyl), or ~SO;NH;

each of Q', S%md Q* is independently CRY or N:

X is CHR'YS, O, or NR”; and
Q/iildcpendently an integer from 0-3.

each m 1

32. The'compound or pharmaceutically acceptable salt of claim 31, wherein R isH

s OH.
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33.  The compound or pharmaceutically acceptable salt of claim 32, wherein each m i
1.

34, The compound of claim 31, wherein the compound is:

Iif:
CH,
C,
HC«'\ (\ -
[ j. 1 N
- e m?r( 4\\)
PR
ITh: o
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35. A composition (f;\gmprisiﬁg an cffective amount of a compound or
/
pharmaceutically accgptable salt of the compound of claim 31 and

a pharmaceutically’acceptable vehicle or carrier.

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

adminis? fon.
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37.  The composition of claim 35, wherein the composition is in the form of a tabfet or

capsule,

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

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

39. A method for treating a disorder of lipoprotein metabolism, thé method
comprising administering to a subject in need thereof an effective /ﬁ/nount of a compound

or pharmaceutically acceptable salt of the compound of claim 3 /

40.  The method of claim 39, wherein the disorder of li}p' protein metabolism is

dyslipidemia, dyslipoproteinemia, lipoprotein ovcrproygtion or deficiency, clevation of

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

triglyceride concentration, lipid elimination in bile {n/ctaboh'c disorder, phospholipid

¢limination in bile, oxysterol elimination in bile, /1 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 thergof an effective amount of a compound or

pharmaceutically acceptable salt of the compound of claim 31.

42.  The method of claim 4F, wherein the disorder of glucose metabolism is insulin
resistance, impaired glucose/tolerance, impaired fasting glucose levels in blood, diabetes
mellitus, Hpodystrophy;/cé'mral obesity, peripheral lipoatrophy, diabetic nephropathy,

al

diabetic retinopathy, r discase, or speticemia.

43, A method 4f treating a cardiovascular disorder, the method comprising
administering t¢ a subject in need thereof an effective amount of a compound or

pharmaceutigally acceptable salt of the compound of elaim 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, arrhythmi

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

45.  The method of claim 43, wherein the method provides relief from at lgast 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 compriging administering to a

subject in need thereof an effective amount of a compound o' pbarmaceutically

acceptable salt of the compound of elaim 31.

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

. subject in need thereof an effective amount of a cofupound or pharmaceutically

acceptable salt of the compound of claim 31.

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

compound or pharmaceutically acceptable salt of the compound of claim 31.

50. A method of treating;?i rombotic disorder, the method comprising administering

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

acceptable salt of the compound of claim 31.

51. A mecthod ofArcating Alzhcimer’s Discase, the method comprising administering
to a subject in negd thereof an effective amount of a compound or pharmaceutically

acceptable saltof the compound of claim 31.
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52. A method of treating Parkinson’s Discase, 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 administering’to a

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

acceptable salt of the compound of claim 31. /

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

acceptable salt of the compound of claim 31.

55. A method of treating abnormal bile production, the method comprising
amount of a compound or

administering to a subject in need thereof an effective

pharmaceutically acceptable salt of the compound of claim 31.

56. A method of monitoring the progress offtherapy for a cardiovascular disorder ina

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

the blood of the subject;

b. administering to the ﬁ!ubjcct a compound of claim 31,

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

c.
period of time after administragxi’cn of the compound; and
/
d. evaluating the'level of improvement in the subject based on-a comparison

of the results of steps a. apd c.

/

/
57. The method ﬁ{% claim 56, wherein the cardiovascular disorder is reverse

cholesterol trans}; rt from artery to liver or cholesterol elimination in bile acids,

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

comprisii
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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 claim 31;
c. monitoring the level of free cholesterol in the blood of the subject fgr a

period of time after administration of the compound; and
d. evaluating the level of P2Y 13 activity in the subject based ond

comparison of the results of steps a. and c.

59. A compound of Formula (11T}

or a pharmaceutically acceptable salt thereof, wherej
each of R', R?, and R’ is independently H£ OH, -NH,, -NH(alkyl), -
Noalkyi)alkyl}, hydrocarbyl, -O-hydrocarbyl, gryl, -O-aryl, aralkyl, -O-aralyk},
heteroaryl, -O-heteroaryl, heterocyelyl, -O-héterocyclyl, halo, -OCF3, -C(O)O(alkyl), -
OC(O)(alkyl), ~C(O)NH;, -C(O)NH(alky, ’)/,‘)—C(O)N(aikyi)(alkyl), -NHC(O)alky1),
N(alkyD)C(O)(alkyl), —OC(’O)O(alkyll};%)AC(O)NHg, -OC(O)NH(alkyl), -
OC(O)N(alkyD(alkyl), -CHNH, -CHN(alkyl), or -SO;NHj;
R®is -H, -OH, -NH,, -Nl/r[ alkyl), -N(alkyl)(alkyD), hydrocarbyl, -O-hydrocarbyl,
aryl, -O-aryl, aralkyl, —O-arﬂ]l;{l, heteroaryl, -O-heteroaryl, heterocyclyl, or -O-
heterocyclyl; / '
z'is CH,, S, O/X{I/i, N-hydrocarbyl, N-aryl, N-hcteroaryl, or N-heterocyelyl;
7%is CH or Ijg and

nisan intc;g’ér from 1-6.
rd

60. A copipound of Formula (IV):
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/] ka@—-w
pA #  (1V),

or a pharmaccutically acceptable salt thereof, whercin
R is H, -OH, -NH,, -NH(alkyl), -N(alkyl)(alkyl), hydrocarbyl, -O-hydfocarbyl,
aryl, -O-aryl, aralkyl, -O-aralykl, heteroaryl, -O-heteroaryl, heterocyclyl, -G-heterocyelyl,
halo, -OCF;, -C(OYO(alkyl), -OC(O3(alkyD), -C(O)NH,, -C((_),)I\Ilﬁi(ajk_;//l)a -
C(O)N(alkyl)(alkyl), -NHC(O)(alkyl), N{alkyl)C(O)Xalkyl), -OC(O)Q{alkyl), -
OC(O)NH;, -OC(O)NH(alkyD, -OC(O)N(alkyl)(alkyl), -CHNH, -ZHN(alkyl), or -

SO,NH;; ,
Z' is CHa, S, O, NH, N-hydrocarbyl, N-aryl, N-hetergfryl, or N-heterocyelyl; and

Z2is CHor N,

61. A compound of Formmla (V).

or a pharmaceutically acceptable salythereof, wherein

each of R, R?, and R’ is iplependently H, -OH, -NH,, -NH(alkyl), -
Nalkyh(alkyl), hydrocarbyl, -@-hydrocarbyl, aryl, -O-aryl, aralkyl, -O-aralyk],
heteroaryl, -O-heteroaryl, h 9{el‘ocyclyl, -O-heterocyelyl, halo, OCF;, -C{(O)O(alkyl), -
OC(O)(alkyl), -C(O)NH,/-C(O)NH(alkyl), -C(O)N(alkyl)(alkyl), -WHC(O)(alkyl),
N(alkyD)C(Oj(alkyl), -OC(O)O(alkyl), -OC(O}NH;, -OC(O)NH(alkyl), -
OC(O)N(a]kyI)(alWl{, -CHNH, -CHN(alkyl), or -SO,NH;;

R*is -H, OH, -COOH, -NH,, -NH(alkyl), -N(alkyl)(alkyl), hydrocarbyl, -O-

yl, -O-aryl, aralkyl, -O-aralkyl, heteroaryl, -O-heteroaryl, heterocyclyl, -

v1, halo, -C(O)YO(alky!), ~-OC(O)alkyl), -C(O)NH,, -C(O)NH(alkyD, -

hydrocarbyl,

o

O-heteroc
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C(O)N(alkyl)(alkyl), -NHC(O)(alkyl), N(alky)C(O)alkyl), -OC(0)O(alkyl), -
OC(O)NH,, -OC(O)NH(alkyl), or ~-OC(O)N(alkyl)(alkyl),;

R® is -H, -OH, -SH, -S-hydrocarbyl, -COOH, -NH,, -NH(alkyl), -N(alky1)(glky),
hydrocarbvl, -O-hydrocarbyl, aryl, -O-aryl, aralkyl, -O-aralkyl, beteroaryl, -O-heteroaryl,
heterocyclyl, -O-heterocyclyl, halo, -C{O)O(alkyl), ~-OC(O)alkyD}, -C(O)N
C{OYNH(alkyl), -C(O)N(alkyl)(alkyl), -NHC(O)(alkyl), N(alkyl)C(O)(alky}, -
OC(0)O(alkyl), -OC(O)NH,, -OC(O)NH(alkyl), or -OC(O)N(alkyl,)(aIkvl)/;J/

R is H, hydrocarbyl, aryl, aml‘.kyl, heteroaryl, or heterocyelyl; /

Z?is CH or N; and

n is an integer from 1-6.

62. A compound of Formula (VI);

H

R70,cT

R VI,
or a pharmaceutically acceptable salt thereof, wherein
R!,is H, -OH, -NH,, -NH(alkyl), -N(#Ikyl)(alkyl), hydrocarbyl, -O-hydrocarbyl,
, -O-heteroaryl, heterocyclyl, -O-heterocyelyl,

aryl, -O-aryl, aralkyl, -O-aralykl, heteroar
halo, -OCFs, -C(O)O(alkyl), -OC(O)(alkyl), -C(O)NHz, -C(O)NH(alkyl), -
C(OYN(alkyl)(alkyl), -NHC(O)(alkyl), N(alkyl)C(O)alkyl), -OC(O)O(alkyl), -
OC(O)NHa, -OC(O)NH(alkyl), -QC(O)N(alkyD(alkyl), -CHNH, -CHN(alkyl), or -
SQ,NH;; /

R®is -H, -OH, -NH,, /NH(alkyl), -N(alkyl){(alky]}, hydrocarbyl, -O-hydrocarbyl,
aryl, -O-aryl, aralkyl, -O-ayalkyl, heteroaryl, -O-heteroaryl, heterocyclyl, -O-heterocyclyl,
or halo;

R® is -H, -OH/-SH, -S-hydrocarbyl, -COOH, -NH,, -NH(alkyl), -N(alkyl)(alky?),
hydrocarbyl, -O-hytrocarbyl, aryl, -O-aryl, aralkyl, -O-aralkyl, heteroaryl, -O-heteroaryl,
heterocyclyl, -Oheterocyclyl, halo, -C(0)O(alkyl), -OC(O)(alkyl), -C(O)NH,, -
C(O)NH(alkyh), -C(O)N(alkyD)(alkyl), -NHC(O)(alkyl), N{(alky)C(O} alkyl}), -
OC(O)YO(alkyl), ~-OC(OWNH,, -OC(O)NH(alkyl), or -OC(O)N(alky)(alkyD);
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R is H, hydrocarbyl, aryl, aralkyl, heteroaryl, or heterocyclyl; and
Z%is CHor N.

63. A compound of Formula (VII):

R*a—QX
N

Q.R?b

or a pharmaceutically acceptable salt thercof, wherein

z

heteroaryl, -O-heteroaryl, heterocyclyl, -O-heterocyclyl, halo, -OCFs, -C(O)O(alkyl), -
OC(OXalkyl), -C(O)NH,, -C(O)NH(alkyl), -C{(O)N(alkyl)(alkyl), -NHC(O)(alkyl),
N(alky)C(O)(alkyl), -OC(O)YO(alkyl), -OC(O)NH,, -OC(O)NH(alkyl), -
OC(O)N(alkyh(alkyl), ~CHNH, -CHN(alkyl), or - éNHg;

cach X is independently CHR', S, O, or
1, aryl, aralkyl, heteroaryl, heterocyclyl, -

each R’ is independently H, hydrocar
C(O)O(alkyl), -OC(O)(alkyl), -C(O)NH,, -C(O)NH(alkyl), -C(O)N(alky)(alkyl), -
NHC(O)(alkyl), N(alkyDHC(O)Xalkyl), or £#SO,NHy;

cach R' is independently -H, yOH, -NH,, -NH(alkyl), -N(alkyl)(alkyl),
hydrocarbyl, -O-hydrocarbyl, aryl, AO-aryl, aralkyl, -O-aralykl, heteroaryl, -O-heteroaryl,
heterocyclyl, -O-heterocyclyl, halo, -OCFs, ~C(O)YO(alkyl), ~-OC(O)(alkyl), -C(OYNH_, -
C(OWNH(alkyD), -C(OW(alkyl¥(alkyl), -NHC(O)alkyl), N(alkyDC(O¥alkyl), -
OC(O)YO(alkyl), -OC(O)NHA, -OC(O)NH(alkyl), ~OC(O)N(alkyl)(alkyl), -CHNH, -
CHN(alkyl), or -SO,NH

m is an integer/from 0-3.

/

and

64. A compound of Formula (VII);
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(VIII),
or a pharmaccutically acceptable salt thercof, wherein

R! is -H, -OH, -NHa, -NH(alkyl), -N(alkyl)(alky1), hydrocarbyl, -O-
aryl, -O-aryl, aralkyl, -O-aralykl, heteroaryl, -O-heteroaryl, heterocyclyl,
halo, -OCFs, -C(0)O(alkyl), -OC(O)(alkyl), -C(O)NH,, -C(O)NH(alkyD), -
C(O)N(alkyl)(alkyl), -NHC(O)(alkyl), N(alky)C(O)(alkyl), -OC(O)D(alkyl), -
OC(O)NH,, -OC(O)NH(alkyl), -OC(O)N(alkyl)(alkyl), -CHNH, «CHN(alkyl), or -
SO,NH3;

R'! is H, hydrocarbyl, aryl, aralkyl, heteroaryl, heterg€yclyl, -C(0)O(alkyl), -
OC(O)alkyl), -C(O)NH,, -C(O)NH(alkyl), -C(O)N(alkyl)alkyl), -NHC(O)(alkyl),
N(alkyDC(O)(alkyl), or -SO,NH;

cach of Q', Q% @7, and Q* is independently GR'® or N; and

each R is independently -H, -OH, -NH,, /NH(alkyl), -N(alkyl)(alkyl),
hydrocarbyl, -O-hydrocarbyl, aryl, -O-aryl, arajkyl, -O-aralykl, heteroaryl, -O-heteroaryl,
heterocyclyl, -O-heterocyclyl, halo, -OCFs, ;C(O)O(alkyl), -OC(O)(alkyl), -C(O)NHa,, -
C(O)NH(alkyl), -C(O)N(alkyl)(alkyl), -NAC(O)(alkyl), N(alkyC(O)(alkyl), -
OC(0)O(alkyl), -OC(O)NH,, -OC(O)NH(alkyl), ~-OC(O)N(alkyl)(alkyl), -CHNH, -
CHN(alkyl), or ~SO,NH,.

ydrocarbyl,

-heterocyclyl,

65. A compound of Formulg (IX):

or a pharmaceutically acceptable salt thereof, wherein

cach of R, R"™ and R is independently H, hydrocarbyl, aryl, aralkyl,
heteroaryl, hetefocyelyl, -C(O)(alkyl), -C(O)O(alkyl},, -C(O)NH,, ~-C(O)NH(alkyl), -
C(O)N(alky§(alkyl), or -SO,NHo;
of X' and X? is independently CHR' s, 0, NR’, or N-acyl;
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cach R is independently H, hydrocarbyl, aryl, aralkyl, heteroaryl, heterocyclyl, -

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

J
V4

NHC(O)(alkyl), N(alky)C(O)(alkyl), -OC(0)O(alkyl), or -SO;NHo; /

cach R' is independently -H, -OH, -NHa, -NH(alkyl), -N(alkyl)(alkyl), /
hydrocarbyl, -O-hydrocarbyl, aryl, -O-aryl, aralkyl, -O-aralykl, heteroaryl, ~O—h@féroaryL
heterocyclyl, -O-heterocyclyl, halo, -OCFs, -C(0)O(alkyl), -OC(O)alkyl), -C b)’NHL -
C(O)NH(alkyl), -C(O)N(alkyl)(alkyl), -NHC(O)(alkyl), N(aEkVI)C(O)(&Iky,Y{
OC(0)O(alkyl), -OC(O)NH,, -OC(O)NH(alkyl), -OC(O)N(alkyl)(alky /4 -CHNH -
CHN(alkyl), or ~SO;NH>; and /

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

66. A compound of Formula (XI1): /

R

R/ (XIn)
or a pharmaceutically acceptable, Aalt thereof, wherein
S

cach R’ is mdependenﬂy -H, -hydrocarbyl, -aryl, -aralkyl, -heteroaryl, -
heterocyelyl, C(O)O(dlky) -OC(O)(alkyl), -C(O)NH,, -C(O)NH(alkyl), -
C(O)N(alkyl)(alkyl), ~NP§C O)(dlky N(alkyDYC(O)alkyl),or -SO,NHo;

cach R" ig mdcpcndcntly -H, -OH, -NH>, -NH(alkyl), -N(alkyl)(alkyl),
hydrocarbyl, -O- dlkyl -O-alkenyl, aryl, -O-aryl, aralkyl, -O--aralykl, heterocu*\/l -O-
heteroaryl, het@focyclyl ~O-heterocyclyl, halo, -OCF3, -C(O)YO{alkyl), -OC(O)alkyh), -
C(O)NH,, ~C(O}NH(dlkyi) -C(O)N(alkyl(alkyl), NHC(O)}Cy-Cyo-alkyl),
N(alkyl)O(O)(a kyl), -OC(O)YO{alkyl), -OC(O)NH,, -OC(O)NH(alkyl), -
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OC(O)N(alkyD(alkyl), -CHNH, -CHN(alkyl}, -SO,NH, —S-alkyl, -S-aryl, -S-heteroaryl,
-S-heterocycle, or —S- hydrocarbyl,
cach of Q', Q% and Q’ is independently CR" or N;
X is CHR™, 8, 0, or NR”; and

each m is independently an integer from 0-3.

67. A compound of Formula (X11I):

or a pharmaceutically acceptable salt thereof, wherein

R' is is independently -H, -OH, -NH,, -NH(ajkyl), -N(alkyl)(alkyl), hydrocarbyl, -
O-hydrocarbyl, aryl, -O-aryl, aralkyl, -O-aralykl, heteroaryl, -O-heteroaryl, heterocyclyl,
-O-heterocyclyl, halo, -OCFs, -C(O)O(alkyl), -@C(O)(alkyl), -C(O)NHo,, -
C(O)NH(alkyl), ~-C(ON(alkyh(alky]), -NHC(OXalkyl), N{alkyYC(O)(alkyl), -
OC(0)O(alkyl), -OC(O)NH,, -OC(O)NHAlkyl), -OC(O)N(alkyl)(alkyl), -CHNH, -
CHN(alkyl), or -SO;NH3;

R'' is H, hydrocarbyl, aryl, ?;élkyl, heteroaryl, heterocyclyl, -C(O)YO(alkyl), -
OC(O)alkyl), -C(O)NH,, -C(O)NH(alkyl), -C(O)N(alkyl)(alkyl), -NHC(O)(alkyl),
N(alky)C(O)(alkyl), or *SOQNK

cach of Q', Q7 Qj, o}l{é Q* is independently CR or N;

n is an integer frop{ 1-4 and
cach R is independe f§ -H, -OH, -NH,, -NH(alky1), -N(alkyl)(alky1), hydrocarbyl, -O-
hydrocarbyl, aryl, —Qfaryl, aralkyl, -O-aralykl, heteroaryl, -O-heteroaryl, heterocyclyl, -
O-heterocyclyl, h;df;, -OCF3, -C(0)O(alkyl), ~-OC(O)alkyl), -C(O)NH,, ~C(O)NH(alkyl),
—C(O")N(aﬂcy?(a/{kyl), -NHC(O)(alkyl), N(alky)C(O)(alkyl), -OC(O)O(alkyl), -
OC(O)NH,, £OC(O)NH(alkyl), -OC(O)N(alkyl)alkyl), -CHNH, ~-CHN(alkyl), or -
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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

pharmaceutically acceptable vehicle or carrier.

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

administration.

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

capsule.

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

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

72. A method for treating or preventing a disorder of lipoprotein metabolism, the
method comprising administering to a subject inficed thereof an effective amount of a

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

67.

73. The method of claim 72, whergih the disorder of lipoprotein metabolism is
dyslipidemia, dyslipoproteinemia, lifoprotein overproduction or deficiency, elevation of
total cholesterol, elevation of lowAensity lipoprotein concentration, elevation of
triglyceride concentration, lipid/elimination in bile, metabolic disorder, phospholipid
climination in bile, oxystero}/glimination in bile, or peroxisome proliferator activated

receptor-associated disordér.

74. A method of ffeating a disorder of glucose metabolism, the method comprising
administering to a gubject 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, diabgtes
mellitus, lipodystrophy, central obesity, peripheral lipoatrophy, diabetic nephropaghy,

diabetic retinopathy, renal disease, or speticemia.

Sing

76. A method of treating a cardiovascular disorder, the method compryj
administering to a subject in need thereof an effective amount of a con
pharmaceutically acceptable salt of the compound of any one of claiph

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

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

atrial fibrillation, heart valve discase, heart failure, cardioghyopathy, or pericarditis.

78.  The method of claim 76, wherein the method¢/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 inflammagion, the method comprising administering to a
subject in need thereof an effective gmount of a compound or pharmaceutically

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

81. A method of treating/schemic necrosis, the method compriging administering to a
subject in need thereof an/effective amount of a compound or pharmaceutically

acceptable salt of the ¢gmpound of any one of claims 59-67.

82. A method/df treating colon cancer, lung cancer, breast cancer, or skin cancer, the
method compri§ing administering to a subject in need thereof an effective amount of a

compound of pharmaceutically acceptable salt of the compound of any one of claims 59-
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&3. A method of treating a thrombotic disorder, the method comprising administerjig
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.

84. A method of treating Alzheimer’s Disease, the method comprising agministering
to a subject in need thereof an effective amount of a compound or pharmateutically
acceptable salt of the compound of any one of claims 59-67.

85. A method of treating Parkinson’s Disease, the method comprising admfnistering
to a subject in need thereof an effective amount of a compound 6r pharmaceutically
acceptable salt of the compound of any one of claims 59-67.

86. A method of treating pancreatitis, the method ¢ 4prising administering to a

subject in need thereof an effective amount of a compbund or pharmaceutically
§ 59-67.

acceptable salt of the compound of any one of claiy
87. A method of treating pancreatitius, thg'method comprising administering to a
subject in need thereof an effective amouny/of a compound or pharmaceutically

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

88. A method of treating abnorpal bile production, the method comprising
administering to a subject in need thereof an effective amount of a compound or

pharmaceutically acceptable 3&4 of the compound of any one of claims 59-67.

K){ing the progress of therapy for a cardiovascular disorder in a

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

the blood of the ségject;
dministering to the subject a compound of any one of claims 59-67;

89. A method of mor

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

period of fime after administration of the compound; and
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. evaluating the level of improvement in the subject based on a comparis

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 agids.

91. A method of determining the level of P2Y13 activity in a subjegf, the method
comprising:
a, determining the level of free cholesterol in the highédensity 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 the blood of the subject for a
period of time after administration of the compound; an
d. evaluating the level of P2Y 13 activity jin 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 ay effective amount of a compound or
pharmaceutically acceptable salt of the ¢

Formula X:

(X), wherein

cach R® is ingépendently -H, -hydrocarbyl, -aryl, -aralkyl, -heteroaryl, -
heterocyclyl, ~C(’? O(alkyl), ~-OC(O)(alkyl), -C(O)NH,, -C(O)NH(alkyl), -
C(OWN(alkyl)(al

fosveg

kyl), -NHC(O)(alkyl), N(alkyYC(O)alkyl),or ~-SO,NH;




heteroaryl, heterocyclyl, -O-heterocyelyl, halo, -OCFs, -C(O)O(alkyl), ~-OC(O)alkyl),
C(O)NH,, ~C(O)NH(alkyl), -C(O)N(alkyl)(alkyl), -NHC(O)(alkyl), N(alky)C(O)(alkyl),
-OC(0)O(alkyl), -OC(O)NH,, -OC(O)NH(alkyl), -OC(O)N(alkyl)(alkyl), -CHN
CHN({alkyl}, or -SO;NH;
each of Q', Q% and Q° is independently CR"orN;
X is CHR'®, S, O, or NR”; and

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

1
qunb o Xj

Rﬂao NM)L
NN Y X2

R (X}, wherein

Formula X1I:

each of R “, R'™ and R''¢ s independently H, hydrocarbyl, aryl, aralkyl,
heteroaryl, heterocyclyl, -C(O)alkyl), -C(O)O(alkyl), ~C(O)NH,, -C(O)NH(alkyl}, -
C(ON(alkyl)(alkyl), or -SO,NH;;
each of X' and X is independently CHRY, S, O, NR®, or N-acyl;
cach R is independently H, hydrocarbyl, aryl, aralkyl, heteroaryl, heterocyclyl, -
C(OYO(alkyl), -OC(O)alkyl), -C{O)NH;, -Z(O)NH(alkyl), -C(O)N(alkyl)(alkyl), -
NHC(O)(alky!l), N{alkyHYC(O)alkyl), -O€(0)O(alkyD), or -SO;NH,;
cach R is independently -H, ;OH, -NH,, -NH(alky1), -N(alkyl)(alkyl),
-aryl, aralkyl, -O-aralykl, heteroaryl, -O-heteroaryl,

hydrocarbyl, -O-hydrocarbyl, aryl,
heterocyclyl, -O-heterocyclyl, halo, -OCF3, -C(O)O(alkyl), ~OC(O)(alkyl), -C(O)NH,, -
C(O)NH(alkyl), -C(O)N(alkyl(alkyl), -NHC(O)(alkyl), N(alky)C(O)(alkyl), -
OC(0)O(alkyl), -OC(O)NS}Z/,i’OC(O)NH(alkyI), -OC(O)N(alkyl)(alkyl), -CHNH, -

CHN(alkyl), or 'SOQN::{/,/ and

each m is independenfly an integer from 0-3,

wherein the disord /m a disorder of lipoprotein metabolism, a disorder of glucose
metabolism, a c;&éovascular disorder, inflammation, ischemic necrosis, colon cancer,
lung cancer, bfeast 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, elevdtion of
total cholesterol, elevation of low density lipoprotein concentration, elevation
triglyceride concentration, lipid elimination in bile, metabolic disorder, phogpholipid
elimination in bile, oxysterol elimination in bile, or peroxisome proliferatgr activated
receptor-associated disorder.

94, The method of ¢laim 90, wherein the disorder of glucose mttabolism is insulin
resistance, impaired glucose tolerance, impaired fasting glucose/devels in blood, diabetes
mellitus, lipodystrophy, central obesity, peripheral lipoatrophy, diabetic nephropathy,

diabetic retinopathy, renal disease, or speticemia.

93, The method of claim 90, wherein the cardiovagtular disorder or related vascular
disorders is hypertension, coronary artery discase, nfyocardial infarcation, arthythmia,

atrial fibrillation, heart valve discase, heart failurg, cardiomyopathy, or pericarditis.

96.  The method of claim 93, wherein thefmethod provides relief from at least one

symptom of the cardiovascular disorder.
97.  The method of claim 94, whepkin the symptom is impotence.
98. A method of monitorinz/ he progress of therapy for a cardiovascular disorder in a

subject, the method comprising:
e level of free cholesterol in the high-density lipoprotein in

a. determining
the blood of the subject;
b.

C.

period of time ghter administration of the compound; and

evalpating the level of improvement in the subject based on a comparison

of the resylts of steps a. and c.,
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wherein Formula X 1s:

X
)
N b
.
%2’03\ = g10
QA N _~
R® (X), wherein

each R? is independently -H, -hydrocarbyl, -aryl, -aralkyl, -heter,
heterocyelyl, -C(O)YO(alkyl), -OC(O)(alkyl), -C(O)NH;, -C(O)NH(aljyl), -
C(O)N(alkyl)(alkyl), -NHC(O)(alkyl), N(alky)C(O)(alkyl),or -SC, .'Hz;

cach R is independently -H, -OH, -NH,, -NH(alky1), -Malkyl)(alkyl),
hydrocarbyl, -O-hydrocarbyl, aryl, -G-aryl, aralkyl, -O--aralyKl, heteroaryl, -O-
heteroaryl, heterocyclyl, -O-heterocyelyl, halo, -OCFs, -Ci£)O(alkyl}, ~-OC(O)(alkyl), -
C(O)NH,, -C(O)NH(alkyl), -C(O)N(alkyl)(alkyl), -NHQ{ O)(alkyl), N{alky)C(O)(alkyl),
-OC(0)O(alkyl), -OC(O)NH,, -OC(O)NH(alkylD), -O .O)N(alkyl)(a]..k:y.l.), ~-CHNH, -
CHN(alkyl), or -SO;NHj; '

cach of Q', Q% and Q is independently

X is CHRm, S,0,0r NRg; and J

each m is independently an integer A

~

FRY or N;

rom 0-3; and

Formula X1 i‘s:V

RYe (XI), wherein
cach of R'® R, ang/R""° is independently H, hydrocarbyl, aryl, aralkyl,
heteroaryl, heterocyclyl, -G{O)(alkyl), -C(0O)O(alkyl),, -C{O)NH,, -C(O)NH(alkyl), -
C(O)N(alkyl(alkyl), or £SO,;NHy;

cach of X' and X? is independently CHR'™, S, 0, NR®, or N-acyl;

each RY is dependently H, hydrocarbyl, aryl, aralkyl, heteroaryl, heterocyclyl, -
C(O)YO(alkyl), ~JC(O)(alkyl), -C{O)NH,, -C(O)NH(alkyl), -C(O)N(alky)(alkyl), -
NHC(O)alkyl), N(alkyYC(O)(alkyl), -OC(O)O(alkyl), or -SO,NH;;
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cach R' is independently -H, -OH, -NH,, -NH(alky!), -N(alkyl)(alkyl),
hydrocarbyl, -O-hydrocarbyl, aryl, -O-aryl, aralkyl, -O-aralykl, heteroaryl, -O-heteroaryl,
heterocyclyl, -O-heterocyclyl, halo, -OCF;, -C(O)O(alkyl), -OC(O)(alkyl), -C(O)NH, /-
C(O)NH(alkyl), -C(O)N(alkyl)(alkyl), -NHC(O)(alkyl), N(alky)C(O)alkyl), -
OC(0)YO(alkyl), -OC(O)NH,, ~OC(O)NH(alkyl), ~OC(O)N(alkyl)(alkyl), -CHN
CHN(alky!), or -SO;NHy; and

cach m s independently an infeger from 0-3.

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

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

100. A method of determining the level of P2Y 13 activity jfi a subject, the method

comprising:
a. determining the level of free cholesterol jh the high-density lipoprotein in
the blood of the subject;

b. administering to the subject a compdund or a pharmaceutically acceptable

salt of a compound of either Formula X or Formpula XT;
monitoring the level of free chblesterol in the blood of the subject for a

C.

period of time after administration of the gdmpound; and

d. evaluating the level of PZY 13 activity in the subject based on a
comparison of the results of steps a. #nd c.,

wheretn Formula X is:

(X), wherein

7 is independently -H, -hydrocarbyl, -aryl, -aralkyl, -heteroaryl, -
heterocyclyf, -C(O)YO(alkyl), -OC(O) alkyl), ~-C(OJNH,, ~-C(O)NH(alkyl), -
C(O)N(glky)(alkyl), -NHC(O)alkyl), N(alkyl)C(O)(alkyl),or -SO,NHo;

cach
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cach R' is independently -H, -OH, -NHa, -NH(alkyl), -N(alkyl)(alkyl),
hydrocarbyl, -O-hydrocarbyl, aryl, -O-aryl, aralkyl, -O--aralykl, heteroaryl, -O-
heteroaryl, heterocyclyl, -O-heterocyclyl, halo, -OCF;, -C(O)O(alkyl), -OC(O)(alkyl),
C(O)NH,, -C(O)NH(alkyl), -C(O)N(alkyl)(alkyl), -NHC(O)(alkyl), N(alky)C(O)(alkyl),
-0C(0)O(alkyl), ~OC(O)NH,, -OC(O)NH(alkyl), -OC(O)N(alkyl)(alkyl), -CHNE
CHN(alky?), or -SO,NHy;

each of Q', Q?, and Q" is independently CR™orN;

X is CHR'™, S, O, or NR”; and

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

1
R Xj
[
R0 N\‘vi
\/\WH g ’,“ X2

R1te (XD, wherein

Formula XTI is:

each of R¥® R and R'' is independently H, hydrocarbyl, aryl, aralkyl,
heteroaryl, heterocyclyl, -C(O)(alkyl), -C(O)O(alkyl),/-C(O)NH,, -C(O)NH(alkyl), -
C(O)N(alkyl)(alkyl), or -SO,;NH;;

cach of X' and X? is independently CHR

each R’ is independently H, hydrocarbyl, aryl, aralkyl, heteroaryl, heterocyclyl, -
C(0)O(alkyl), -OC(O)(alkyl), -C(O)NH,, -(O)NH(alkyl), -C(O)N(alkyl)(alkyl), -
NHC(O)(alkyl), N(alky)C(O)alkyl), -OC(O)YO(alkyl), or -SO;NH,;

each R' is independently -H, OH, -NHa, -NH(alkyl), -N(alkyl)(alkyl),
hydrocarbyl, -O-hydrocarbyl, aryl, fO-aryl, aralkyl, -O-aralykl, heteroaryl, -O-heteroaryl,
heterocyclyl, -O-heterocyclyl, halo, -OCF3, -C(O)O(alkyl), -OC(O)(alkyl), -C(O)YNH_, -
C(O)NH(alkyl), -C(O)N(alky#(alkyl), -NHC(O)(alkyl), N(alkyl)C(O)(alkyl), -
OC(O)O(alkyl), ~OC(O)NH,, -OC(O)NH(alkyl), -OC(O)N(alkyl)(alkyl), -CHNH, -
CHN(alkyl), or -SO,NH{; and

cach m 1s independently an integer from 0-3.

.5, 0, NRQ, or N-acyl;
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Brief Description of the Figures
[0024] FIGURE 1: Compound Va (dark triangle; top pangl), Compound Ih (R-

isomer) (dark triangle; middle panel) and Compound Ih (S-isefmer) (dark triangle; middle
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