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100011 	 BACKGROUND 

[0002] 	Fatty liver disease and liver fibrosis can be chronic liver diseases and represent 

a common and difficult clinical challenge of worldwide importance. Liver fibrosis is the 

excessive accumulation of extracellular matrix proteins including collagen that occurs in most 

types of chronic liver diseases. Advanced liver fibrosis results in cirrhosis, liver failure, and 

portal hypertension and often requires liver transplantation. 

[0003] 	Non-alcoholic steatohepatitis (NASH) is a severe form of fatty liver disease 

that affects 2 to 5 percent of Americans. It resembles alcoholic liver disease but occurs in 

people who drink little or no alcohol. The major feature of NASH is excess fat contentin the 

liver, along with inflammation and liver damage. NASH can lead to liver cirrhosis, fibrosis, 

hepatocellular carcinoma, liver failure, liver-related death, and liver transplantation. NASH 

can also lead to an increased risk of cardiovascular disease. 

[0004] 	Although NASH affects only 2-5 % of Americans, it is becoming prevalent, 

likely because of the greater number of Americans with obesity. Many people with NASH are 

middle-aged, obese, diabetic and/or have elevated blood cholesterol levels. However, NASH 

can occur in people without any apparent risk factor and can even occur in children. Currently, 

there are no specific therapies for treating NASH, although some studies suggest that diet, 

exercise and reducing alcohol intake may be useful in altering the course of the disease. 

[0005] 	At present, the only curative treatment for end stage cirrhosis is 

transplantation, but limited availability of donor organs and the clinical condition of the 

potential recipient limit the applicability of this technique. 



[0006] 	MetAP2 encodes a protein that functions at least in part by enzymatically 

removing the amino terminal methionine residue from certain newly translated proteins s 	as 

glyceraldehyde-3-phosphate dehydrogenase (Warder et al. (2008) J Proteome Res 7:48 t 

Increased expression of the MetAP2 gene has been historically associated with vario , s forms 

of cancer. Molecules inhibiting the enzymatic activity of MetAP2 have been ide tified and 

have been explored for their utility in the treatment of various tumor types (W 	g et al. (2003) 

Cancer Res. 63:7861) and infectious diseases such as microsporidiosis, leis . aniasis, and 

malaria (Zhang et al. (2002) J. Biomed. Sci. 9:34). Notably, inhibition o 	etAP2 activity in 

obese and obese-diabetic animals leads to a reduction in body weight 	part by increasing the 

oxidation of fat and in part by reducing the consumption of food 	pnick et al. (2002) Proc. 

Natl. Acad. Sci. USA 99:10730). 

SUMMARY 

[0007] 	This disclosure is directed in part to, for xample, methods of treating non- 

alcoholic steatohepatitis NASH and associated disord 	(e.g., fibrosis) by administering 

compounds which may be modulators of MetAP2, • ch as disclosed compounds. In an 

embodiment, the disclosure is directed to metho s 	of reducing cholesterol (e.g., total 

cholesterol in plasma) in a patient in need th - - of. 

[0007a] 	In a first aspect of th 	present disclosure, there is provided a use of a 

compound of Formula IV in the m . - ufacture of a medicament for treating or substantially 

preventing a fatty liver disease or li er fibrosis in a patient: 
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D2  is a 5-7 	embered partially unsaturated heterocyclic or carbocyclic ring; 

X2  is se 	ted from the group consisting of: +-c(RD I RD2)_*, 
 -1--w 1 _*, 

+_c(RD I RD)) 	(RD5RD6)..*, 
 tw2_c(RD5RD6)...*, 

 -1-..w2_c(c)_,K, 
 tc(RD 1 RD2)_.VV• T-4_ 

- *, +-C(RD  I 
RD2)_ 

C(RD3RD4  -C(RD5RD6)-*, tw2_c(RD3RD4)-C(RD5RD6)..*, 
 +2. ,2_ 

W C(0)-C(RD5RD6)-*, +- 

C(RD I 	)-W3-C(RD5RD6)-*, +-C(RD 1  RD2)-W3-C(0)-*, +-MD' RD2K(RD3RD4)..w4..* and  +_ 

c  ( , P RD2)-C(0)..vv4_*; wherein the + and * indicate the attachment points of X2  as indicated in 

Formula IV; 

W' 	is-  sefected-from-the-grotipilefisigth i):____, 
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 W2  is selected limn thy group consisting of 0 tic 	( 

W3  is selected from the group consisting of 0 or N(RN3); 

W4  is selected from the group consisting of 0 or N(RN4); 

RBI  is selected from the group consisting of H, F, OH, CN, C1.2alkoxy or C1_3alk 	; 

wherein C1 _3alkyl and Ci_2alkoxy are optionally substituted by a group selected from 	H, 

C1.2alkoxy, CN or one or more fluorine atoms; 

RAI is selected, independently for each occurrence, from the group con sting of 

hydrogen, hydroxyl, cyano, halogen, Ci_4alkyl or Ci_3alkoxy; wherein C I-4 	yl, or C1 _3alkoxy 

may be optionally substituted by one or more fluorines; 

n is 0, 1, or 2; 

e is selected from the group consisting of by roger, RiRiN-, heterocyclyl, 

heterocyclyloxy and heterocyclyl-(Nle)-; wherein said 	eterocyclyl may optionally be 

substituted by one or more substituents selected from 	g and wherein if said heterocyclyl 

contains a —NH moiety that nitrogen may optionally b'substituted by one or more groups Rh; 

or 

RA2  is selected from the group consistin: of: C1.6alkyl, C2.6alkenyl, C2_6alkynyl, C3_ 

6cycloalkyl, Ci_6alkoxy, C3_6alkenyloxy, C3-6, 	ynyloxy, C3.6cycloalkoxy, C1 _6alkyl-S(0)w- 

(wherein w is 0, 1 or 2), Ci_6alkyl-N(Ra)- 	1.6alkyl-N(Ra)-carbonyl-, Ci.6alkylcarbonyl-N(Ra)-, 

Ci_6alkyl-N(Ra)-carbonyl-N(Ra)-, C1-6. 	yl-N(Ra)-S02-, Ci_6alkyl-S02-N(Ra)-, C1- 

6alkoxycarbonyl-N(Ra)-, C1.6alkylc I bonyl-N(Ra)-C1.6alkyl-, Ci_6alkyl-N(Ra)-carbonyl-C1- 

6alkyl-, C1.6alkoxyCi.6alkyl-; w 1 - ern Ci_6alkyl, C2_6alkenyl, C2.6alkynyl, C3_6cycloalkyl, C1.. 

6alkoxy, C3_6alkenyloxy, C3- 	kynyloxy, C3_6cycloalkoxy, C1_6alkyl-S(0)w-, Ci_6alkyl-N (Ra)-, 

C 1 _6alkyl-N(10-carbonyl- Ci_6alkylcarbonyl-N(Ra)-, Ci_6alkyl-N(Ra)-carbonyl-N(10-, CI _ 

6alkyl-N(Ra)-S02-, C1  , . kyl-S02-N(Ra)-, C1 -6alkoxycarbonyl-N(r)-, Ci.6alkylcarbonyl- 

N(Ra)C1 _olkyl-, C ,alkyl-N(In-carbonyl-C1.6allcyl-, C1.6alkoxy-C1.6alkyl may optionally be 

substituted by ' P, phenyl, phenoxy, heteroaryl, heteroaryloxy, heteroaryl-(NRa)-, heterocyclyl, 

heterocyclyl • y or heterocyclyl-N(Ra)-; and wherein said heteroaryl or phenyl may optionally 

be substit . ed with one or more substituents selected from Rf; and wherein said heterocyclyl 

may o 	tonally be substituted by one or more substituents selected from Rg; and wherein if said 

het ocyclyl contains a —NH moiety that nitrogen may optionally be substituted by one or more 

. . 	.s Rh. 



RD1  and-11-22—are-each-inclependently-seleetetl-from-the-greup-eeftsiatintof-hydfogeit— 

fluorine, hydroxyl, Ci.2alkyl or C1.2alkoxy; wherein the C1.2alkyl and Ci_2alkoxy may 

optionally be substituted by one or more fluorine atoms or a group selected from cyano • 

hydroxyl; 

RD3  and RD4  are each independently selected from the group consistin. • f hydrogen, 

fluorine, hydroxyl, cyano, Cwalkyl or C1 .3alkoxy; wherein the C 1_3 alkyl and 	1.3 alkoxy may 

optionally be substituted by one or more fluorine atoms or a group se - 	ed from cyano, 

hydroxyl or N(RaRb); 

RD5  and RD6  are each independently selected from the grou 	consisting of hydrogen, 

fluorine, hydroxyl, cyano, Ci_2alkyl or C1.2alkoxy; wherein the 	.2alkyl and Ci_2alkoxy may 

optionally be substituted by a substituent or substituents select- 	from the group consisting of: 

one or more fluorine atoms,cyano, hydroxyl or N(RaRb); 

lel  is selected from the group consisting of hydr. :en, halogen, C1.2alkyl or C1-2alkoxY; 

wherein the C1 .2alkyl or Ci_2alkoxy may optionally •e substituted by one or more fluorine 

atoms; 

RC2  is selected from the group consisti g of hydrogen, halogen, hydroxyl, cyano, Ci_ 

2alkyl or C1 _2alkoxy; wherein the Ci_2alkyl . 	i  C1.2alkoxy may optionally be substituted by one 

or more fluorine atoms or a group select 	om cyano, hydroxyl or N(RaRb); 

RN1  is selected from the group , ensisting of hydrogen or C1 .2alkyl; 

R1'12  is selected from the gr. p consisting of hydrogen or Ci_2alkyl; 

RN3  is selected from t 	group consisting of hydrogen, C1.3alkyl or Ci_2alkylcarbonyl; 

wherein the C1 _3alkyl and 	_2alkylcarbonyl may optionally be substituted by a substituent or 

substituents selected fro ' the group consisting of: one or more fluorines, cyano, hydroxyl or 

N(RaRb); 

RN4  is sele ed from the group consisting of hydrogen, Ci_3alkyl or Ci.2alkylcarbonyl; 

wherein the CI  alkyl and Ci.2alkylcarbonyl may optionally be substituted by a substituent or 

substituents 	lected from the group consisting of: one or more fluorines, cyano, hydroxyl or 

N(RaRb); 

a  and Rb  are independently selected, for each occurrence, from the group consisting of 

hycjio' gen and C1.3allcyl; wherein C1.3alkyl may optionally be substituted by one or more 

Astituonts____selected--from  fluorine;  -eya 	,  -and— hydroxyl; 
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membered heterocyclic ring, which may have an additional heteroatom selected from 0, S, 

N; wherein the 4-6 membered heterocyclic ring may optionally be substituted by one or 	ore 

substituents selected from the group consisting of fluorine, cyano, oxo or hydroxyl; 

R' is independently selected, for each occurrence, from the group consis ng of RP, 

hydrogen, C1 _6alkyl, C3_6cycloalkyl, C2_6alkenyl, C2_6alkynyl, Ci_6alkoxy, CI  'alkyl-S(0)w-, 

(wherein w is 0, 1 or 2), Ci_6alkylcarbonyl-N(Ra)- and C1 _6alkoxycarbonyl-N 	-; wherein C1 _ 

6alkyl, 	C3_6cycloalkyl, 	C2_6alkenyl, 	C2_6alkynyl, 	Ci..6alkoxy, 	CI 	lkyl-S(0)W-, 	C1 .. 

6alkylcarbonyl-N(Ra)-, Ci_6alkoxycarbonyl-N(Ra)- 	may be optionally 	ubstituted by one or 

more substituents selected from RP; 

Rg is independently selected for each occurrence from 	a group consisting of RP, 

hydrogen, oxo, Ci _6alkyl, C2_6alkenyl, C2_6alkynyl, C3.6cycloal 	, CI.6alkoxy, C1.6alkyl-S(0)w-, 

(wherein w is 0, 1 or 2), C1.6alkylcarbonyl-N(Ra)- and C1_6 	oxycarbonyl-N(Ra)-; wherein C1 _ 

6alkyl, 	C2_6alkenyl, 	C2_6alkynyl, 	C3_6cycloalkyl, 	1.6alkoxy, 	Ci_6alkyl-S(0)w-, 	C1 _ 

6alkylcarbonyl-N(Ra)-, C1.6alkoxycarbonyl-N(Ra)- m. 	be optionally substituted by one or 

more substituents selected from RP; 

Rh  is independently selected for each oc• 	rence from the group consisting of hydrogen, 

Ci_6alkyl, 	Cmalkenyl, 	C3_6alkynyl, 	C3.6c 	loalkyl, 	C1 _6alkyl-S(0)2-, 	CI.6alkoxycarbonyl-, 

RiRIN-carbonyl- and RiRiN-S02-; wher 	Ci_6alkyl, C3.6alkenyl, Cmalkynyl C3_6cycloalkyl 

and C1.6alkyl-S(0)2-, CI.6alkylcarbo 	1- may optionally be substituted by one or more 

substituents selected from RP; 

R' and Ri are selected i 	ependently for each occurrence from the group consisting of 

hydrogen, C1.4alkyl, C3_6cyc , alkyl, heterocyclyl and heterocyclylcarbonyl; wherein Ci4alkyl 

and C3_6cycloalkyl may b 	optionally substituted by one or more substituents selected from 

fluorine, hydroxyl, cya , o, RaRbN-, RaRbN-carbonyl- and C walkoxy and wherein heterocyclyl 

and heterocyclylcar..nyl may be optionally substituted by one or more substituents selected 

from C1 _6alkyl, C .6alkenyl, C2_6alkynyl, C3_6cycloalkyl, Ci_6alkoxy, halo-C1 _6-alkyl, hydroxyl- 

C1 _6-alkyl, Ra ' ' 	-Ci_6alkyl- and C1 _6-alkoxy-C1 _6-alkyl group; and wherein if said heterocyclyl 

or heterocy. ylcarbonyl contains a -NH moiety that nitrogen may optionally be substituted by 

one or 	,re groups Ci _6alkyl, C3_6alkenyl, C3 _6a1kynyl, C3_6cycloalkyl, C1 .6alkyl-S(0)2- and C1- 

6-alky arbonyl;or R' and RR taken together with the nitrogen to which they are attached form a 

4-7/ 	embered heterocyclic ring, which may have an additional heteroatom selected from 0, S, 
A.. 	 - 	• 	. 	. 	.. 	. 	. 	. 	. 



oneor-meiesubstitue*it&-se1eoted-frem4hegroup consisting of -fluorinerhydr-oxylroxar-eyane 

Ci_6alkyl, Ci_6alkoxy, RaRbN-, RaRbN-S02- and RaR6N-carbonyl-; wherein said Ci_6alkyl or 	1- 

6alkoxy may optionally be substituted by fluorine, hydroxyl or cyano; and wherein 	a 4-7 

membered heterocyclic ring may be optionally substituted on nitrogen by one or more 

substituents selected from the group consisting of Ci_6alkyl and RaRbN-carbonyl-• and wherein 

said Ci_6alkyl may be optionally substituted by one or more substituents s ected from the 

group consisting of fluorine, hydroxyl, cyano; 
/ 

RP  is independently selected, for each occurrence, from the gro 	consisting of halogen, 

hydroxyl, cyano, Ci_6alkoxy, RiRIN-, R'R3N-carbonyl-, RiRiN-S02- 	d RiRiN-carbonyl-N(Ra)-; 

and pharmaceutically acceptable salts, stereoisomers, est 	s and prodrugs thereof. 

10007b1 	In a second aspect of 

compound represented by 

0„0 Si's 
01 	i-li 

0 	OH 

the present disclosure, 	ere is provided a use of a 

or a p armaceutically acceptable salt thereof in the 

manufacture of a medicament for treat g or substantially preventing fatty liver disease in a 

patient. 

10007c1 	In a third aspect 	the present disclosure, there is provided a use of a compound 

represented by 

••• •_„.N 
, 

H 

F 	 0 	OH 	or a pharmaceutically acceptable salt thereof in the 

manufactu 	of a medicament for treating or substantially preventing liver fibrosis in a patient. 

[0007 	In a fourth aspect of the present disclosure, there is provided a use of a 

con) ound of Formula IV in the manufacture of a medicament for reducing total plasma 

lesterol in a patient: 
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Formula IV 

D2  is a 5-7 membered partially unsaturated heterocyclic or carbocyclic ring; 

X2  is selected from the group consisting of: ÷-C(RDIRD2)-*, +-VV1 -*, 

+-C(RDIRD2)-C(RD5RD6)-*, 
 -1-..w2_c(RD5RD6)_*, 

 tw2..c(o)-*, 
 tc(RDIRD2)..w4..* tc(RDI RD2.)_ 

. 	
, C(RD3RD4)-C(RD5RD6)-*, +-W2-C(RD3RD4)-C(RD5RD6)-*, tw2_c(0)_c(RD 	i .)_* +.. 

C(RDIRD2)-W3-C(RD5RD6)-*, +-C(RDIRD2)_w3_c(0)..*
, 
 -1-_c(RDIRD2)-C(RD RD4)..w4_,K and  1-..  

,_ C(RDIRD2) C(0)-W4-*; wherein the + and * indicate the attachment po is of X2  as indicated in 

Formula IV; 

WI  is selected from the group consisting of 0, S or N( ' 

W2  is selected from the group consisting of 0 or N 	)- 

W3  is selected from the group consisting of 0 o 	(RN3); 

W4  is selected from the group consisting of 	or N(RN4); 

RBI  is selected from the group consistin 	of H, F, OH, CN, Ci.2alkoxy or C1 _3alkyl; 

wherein Ci_3alkyl and C1.2alkoxy are option 	y substituted by a group selected from OH, 

Ci_2alkoxy, CN or one or more fluorine a ms; 

RA,  is selected, independently 	r each occurrence, from the group consisting of 

hydrogen, hydroxyl, cyano, haloge , Ci4alkyl or Ci_3alkoxy; wherein C14alkyl, or C1.3alkoxy 

may be optionally substituted b one or more fluorines; 	 • 

n is 0, 1, or 2; 

RA2 	is select- • 	from 	the group consisting of hydrogen, RiRiN-, heterocyclyl, 

heterocyclyloxy an 	heterocyclyl-(Nle)-; wherein said heterocyclyl may optionally be 

substituted by o 1 - or more substituents selected from Rg and wherein if said heterocyclyl 

contains a —N 	moiety that nitrogen may optionally be substituted by one or more groups Rh; 

or 

' ' is selected from the group consisting of: C1.6alkyl, C2.6alkenyl, C2.6alkynyl, C3- 

6eYe1 	lkyl, C1.6alkoxy, C3.6alkenyloxy, C3_6alkynyloxy, C3.6cycloalkoxy, C1.6alkyl-S(0)w- 

(wyerein w is 0, 1 or 2), C1.6alkyl-N(Ra)-, C1.6alkyl-N(Ra)-carbonyl-, Ci.6alkylcarbonyl-N(Ra)-, 
bon. 	 a)-s02-7-ci,oalko-s02-14, , C1_ 



• ". : t 	 - 

6alkyl-, C1.6alkoxyCi_6alkyl-; wherein C1.6alkyl, C2.6alkenyl, C2_6alkynyl, C3_6cycloalkyl, C 

6alkoxy, C3.6alkenyloxy, C3_6alkynyloxy, C3_6cycloalkoxy, C1.6alkyl-S(0),,,-, C1 _6alkyl-N 

Ci _6alkyl-N(Ra)-carbonyl-, C1.6alkylcarbonyl-N(Ra)-, C1 _6alkyl-N(Ra)-carbonyl-N(Ra)- C1_ 

6alkyl-N(Ra)-S02-, C1.6alkyl-S02-N(Ra)-, C1.6alkoxycarbonyl-N(Ra)-, C1 _6alkylcarb nyl- 

N(Ra)C ialkyl-, C i _6alkyl-N(Ra)-carbonyl-Ci.6alkyl-, C i _6alkoxy-C 1.6alkyl may 	tionally be 

substituted by RP, phenyl, phenoxy, heteroaryl, heteroaryloxy, heteroary1-(N 	)-, heterocyclyl, 

heterocyclyloxy or heterocyclyl-N(Ra)-; and wherein said heteroaryl or ph 	yl may optionally 

be substituted with one or more substituents selected from RI.; and whey in said heterocyclyl 

may optionally be substituted by one or more substituents selected . m Rg; and wherein if said 

heterocyclyl contains a -NH moiety that nitrogen may optionally .e substituted by one or more 

groups Rh; 

RD1  and RD2  are each independently selected from i 	group consisting of hydrogen, 

fluorine, hydroxyl, C1.2alkyl or C1 _2alkoxy; wherein the 	1_2alkyl and C1.2alkoxy may 

optionally be substituted by one or more fluorine ato' s or a group selected from cyano or 

hydroxyl; 

RD3  and RD4  are each independently :elected from the group consisting of hydrogen, 

fluorine, hydroxyl, cyano, Ci _3alkyl or C 	1 lkoxy; wherein the C 1.3 alkyl and C 1.3 alkoxy may 

optionally be substituted by one or 	ere fluorine atoms or a group selected from cyano, 

hydroxyl or N(Rale); 

RD5  and RD6  are each in. -pendently selected from the group consisting of hydrogen, 

fluorine, hydroxyl, cyano, C I  alkyl or Ci_2alkoxy; wherein the C1 _2alkyl and Ci.2alkoxy may 

optionally be substituted b 	a substituent or substituents selected from the group consisting of: 

one or more fluorine ato' s,cyano, hydroxyl or N(RaRb); 

Rcl  is select,• from the group consisting of hydrogen, halogen, Ci_2alkyl or Ci_2alkoxY; 

wherein the C 1 -2 . 	yl or C1.2alkoxy may optionally be substituted by one or more fluorine 

atoms; 

RC2  is selected from the group consisting of hydrogen, halogen, hydroxyl, cyano, Ci _ 

2alkyl o'  C1_2alkoxy; wherein the C1 _2alkyl and C1 _2alkoxy may optionally be substituted by one 

or m. e fluorine atoms or a group selected from cyano, hydroxyl or N(Ralth); 

RNI  is selected from the group consisting of hydrogen or C1.2alkyl; 

RN2 	is -seleeted- from —the---gcoup--consisting—of--44Pagen 



• . 1_3alkyl l.11 t, 1_2a1RyIcarpony RN3  is 

wherein the Ci_3alkyl and Ci.2alkylcarbonyl may optionally be substituted by a substituen or 

substituents selected from the group consisting of: one or more fluorines, cyano, hydro yl or 

N(RaRh); 

RN4  is selected from the group consisting of hydrogen, C1.3alkyl or C1.2 	ylcarbonyl; 

wherein the Ci_3alkyl and Ci_2alkylcarbonyl may optionally be substituted by 	substituent or 

substituents selected from the group consisting of: one or more fluorines, 	yano, hydroxyl or 

N(RaRb); 

Ra  and Rb  are independently selected, for each occurrence, frP 	the group consisting of 

hydrogen and C1.3alkyl; wherein C1.3alkyl may optionally be 	ubstituted by one or more 

substituents selected from fluorine, cyano, oxo and hydroxyl; 

or Ra  and Rb, together with the nitrogen to whic • they are attached, may form a 4-6 

membered heterocyclic ring, which may have an addif • nal heteroatom selected from 0, S, or 

N; wherein the 4-6 membered heterocyclic ring ma, optionally be substituted by one or more 

substituents selected from the group consisting o 	uorine, cyano, oxo or hydroxyl; 

Rf  is independently selected, for ea 	occurrence, from the group consisting of RP, 

hydrogen, C i.6alkyl, C3_6cycloalkyl, C2  , .lkenyl, C2.6alkynyl, Ci_6alkoxy, C1.6alkyl-S(0).„-, 

(wherein w is 0, 1 or 2), Ci_6alkylcarb,  yl-N(Ra)- and Ci_6alkoxycarbonyl-N(Ra)-; wherein C1.. 

6alkyl, 	C3.6cycloalkyl, 	C2.6alke yl, 	C2_6allcynyl, 	C1.6alkoxy, 	C1_6alkyl-S(0),,,-, 	C1- 

6alkylcarbonyl-N(Ra)-, C1.6alko 	carbonyl-N(Ra)- 	may be optionally substituted by one or 

more substituents selected fro • RP; 

Rg is independe 	y selected for each occurrence from the group consisting of RP, 

hydrogen, oxo, CI-6a' 	1, C2-oalkenyl, C2_6alkynyl, C3_6cycloalkyl, Ci_6alkoxy, Ci.6alkyl-S(0)W-, 

(wherein w is 0, 1 %r 2), Ci.6alkylcarbonyl-N(Ra)- and Ci.6alkoxycarbonyl-N(Ra)-; wherein CI _ 

6alkyl, 	C2_6a1 	nyl, 	C2_6alkynyl, 	C3_6cycloalkyl, 	Ci_6alkoxy, 	Cialkyl-S(0)W-, 	C1- 

6alkylcarbon 	-N(Ra)-, Ci_6alkoxycarbonyl-N(Ra)- may be optionally substituted by one or 

more sub ituents selected from RP; 

Rh  is independently selected for each occurrence from the group consisting of hydrogen, 

C , alkyl, 	C3.6alkenyl, 	C3_6alkynyl, 	Cmcycloalkyl, 	Ci.6alkyl-S(0)2-, 	Ci_6alkoxycarbonyl-, 
• 'Dim ,......L.........1 	.....1 	D inixi or'. 	. 	....t..._:.... 	..-, 	_11_1 	em 	_ii ______1 	e-i 	_11 	1 	eN 	i 	il 	. 

; 



--atid—Grotlityl-S(0)2-7-€.-malltylearbenyl--may--eptitniall-r-be—substititted—by—one--01—merck 

substituents selected from RP; 

R' and Iti are selected independently for each occurrence from the group consi 	ng of 

hydrogen, Ci4alkyl, C3.6cycloalkyl, heterocyclyl and heterocyclylcarbonyl; wherei 	Ci.4alkyl 

and C3.6cycloalkyl may be optionally substituted by one or more substituents s ected from 

fluorine, hydroxyl, cyano, RaRbN-, RaRbN-carbonyl- and C1 _3alkoxy and whey n heterocyclyl 

and heterocyclylcarbonyl may be optionally substituted by one or more s 	stituents selected 

from Ci_6alkyl, C2.6alkenyl, C2.6alkynyl, C3_6cycloalkyl, Ci.6alkoxy, halo 	1 _6-alkyl, hydroxyl- 

C1 _6-alkyl, RaRbN-Ci_6alkyl- and C1 .6-alkoxy-C1 _6-alkyl group; and wh 	ein if said heterocyclyl 

or heterocyclylcarbonyl contains a —NH moiety that nitrogen may 	tionally be substituted by 

one or more groups Ci_6alkyl, C3_6alkenyl, C3.6alkynyl, C3_6cyclo 	kyl, Ci_6allcyl-S(0)2- and CI- 

6-alkylcarbonyl;or R' and Ri taken together with the nitrogen • which they are attached form a 

4-7 membered heterocyclic ring, which may have an addif • nal heteroatom selected from 0, S, 

or N; wherein the 4-7 membered heterocyclic ring may . e optionally substituted on carbon by 

one or more substituents selected from the group co , sisting of fluorine, hydroxyl, oxo, cyano, 

Ci.6alkyl, Ci.6alkoxy, RaRbN-, RaRbN-S02- and R ' bN-carbonyl-; wherein said C1.6alkyl or Ci _ 

6alkoxy may optionally be substituted by flu' •ne, hydroxyl or cyano; and wherein the 4-7 

membered heterocyclic ring may be opt nally substituted on nitrogen by one or more 

substituents selected from the group con sting of Ci.6alkyl and RaRbN-carbonyl-; and wherein 

said Ci_6alkyl may be optionally sub tituted by one or more substituents selected from the 

group consisting of fluorine, hydro 	1, cyano; 

RP  is independently sele ted, for each occurrence, from the group consisting of halogen, 

hydroxyl, cyano, C1 _6alkoxy 	RiN-, RiRiN-carbonyl-, RiRiN-S02- and RiRiN-carbonyl-N(Ra)-; 

and pharmaceutically act 	table salts, stereoisomers, esters and prodrugs thereof. 

[0007e] 	In a fi 	aspect of the present disclosure, there is provided a use of a compound 

of Formula IV • 	the manufacture of a medicament for decreasing whole blood HbA ic  or 

lowering the p 	ma level of HbA lc  in a patient: 

Rei 

RA2 Rvp  
,2

11r  

1 (R
A 

1)n\ s isi  

010 

X2  

/ 
H

CO2H 
Formula IV 

—1.)2 i5 a...5_:..-Latembered partially unsaturated- 	 kcring, 



X2  is 	from 	 +-C(RDIRD2)...)k, twl•)k, scicctcd 	the group-eonsisfing-f: 

+-C(RDIRD2)-C(RD5RD6)-*,  tw2_c(RD5RD6)_*, +-W2-C(0)-*,  tc(RDIRn2)_v_*, 
 tc(RDI RD2)_ 

C(RD3RD4)-C(RD5R136)-*, +-W2-C(RD3RI34)-C(RD5-K 	_ D6, 
) *, +-W2-C(0)-C(RD5RD6)_*, 

 -I- 

C(RDIRD2)-W3-C(RD5RD6)-*, +-C(RDIRD2)_w3..c(0)_*, 
 tc(RDIRD2)-C(RD3RD4)_w4_* 

C(RDI  K 	,-) D2,  _ C(0)-W4-*; wherein the + and * indicate the attachment points of X2  as ins cated in 

Formula IV; 

W I  is selected from the group consisting of 0, S or N(RN1); 

W2  is selected from the group consisting of 0 or N(RN2); 

W3  is selected from the group consisting of 0 or N(RN3); 

W4  is selected from the group consisting of 0 or N(RN4); 

RBI  is selected from the group consisting of H, F, OH, C ,, Ci_2alkoxy or C1_3alkyl; 

wherein C1.3alkyl and C1_2alkoxy are optionally substituted b a group selected from OH, 

Ci_2alkoxy, CN or one or more fluorine atoms; 

RAI  is selected, independently for each occurre 	e, from the group consisting of 

hydrogen, hydroxyl, cyano, halogen, Ci4alkyl or CI  alkoxy; wherein Ci4alkyl, or C1.3alkoxy 

may be optionally substituted by one or more flu. 'nes; 

nis0,1,or2; 

RA2  is selected from the gro 	consisting of hydrogen, RiRiN-, heterocyclyl, 

heterocyclyloxy and heterocyclyl- 	)-; wherein said heterocyclyl may optionally be 

substituted by one or more subsqttents selected from Rg and wherein if said heterocyclyl 

contains a -NH moiety that nitrogen may optionally be substituted by one or more groups Rh; 

Or 

RA2  is selected fro 	the group consisting of: C1.6alkyl, C2_6alkenyl, C2_6alkynyl, C3- 

6cYcloalkyl, C1_6alkoxy 	3.6alkenyloxy, C3.6alkynyloxy, Cmcycloalkoxy, C1.6alkyl-S(0),,,-

(wherein w is 0, 1 or
i ), Ci.6alkyl-N(Ra)-, CI.6alkyl-N(Ra)-carbonyl-, C1_6alkylcarbonyl-N(Ra)-, 

Ci_6alkyl-N(Ra)-c 	bonyl-N(Ra)-, C1.6a1ky1-N(Ra)-S02-, Ci_6alkyl-S02-N(Ra)-, C1- 

6alkoxycarbon 	-N(Ra)-, Ci_6alkylcarbonyl-N(Ra)-C1.6alkyl-, C1-6alkyl-N(Ra)-carbonyl-C1 _ 

6alkyl-, C1 -6 	koxyC1 _6alkyl-; wherein Ci_6alkyl, C2.6alkenyl, C2.6alkynyl, C3.6cycloalkyl, C1. 

6alkoxY, 	3_6alkenyloxy, C3-6alkynyloxy, C3-6cycloalkoxy, C1_6alkyl-S(0),,,-, Ci_6alkyl-N(Ra)-, 
C1.6a1 	1-N(Ra)-carbonyl-, Ci_6alkylcarbonyl-N(Ra)-, Ci_6alkyl-N(In-carbonyl-N(Ra)-, Cl_ 

01 	1-N(Ra)-S02-, Ci_6alkyl-S02-N(Ra)-, Ci.6alkoxycarbonyl-N(Ra)-, C1.6alkylcarbonyl- 

a)C1-6alkyl , Ci_-da11(-R!)-carbony4x-+.6a114:411,C÷,6aikcsx-y-Ct.6alkyl-may-optiellall-y-1, 



V 	V '; • S.' 	; " 	; 

heterocyclyloxy or heterocyclyl-N(Ra)-; and wherein said heteroaryl or phenyl may optionall 

be substituted with one or more substituents selected from Rf; and wherein said heterocycl 

may optionally be substituted by one or more substituents selected from Rg; and wherei if said 

heterocyclyl contains a —NH moiety that nitrogen may optionally be substituted by o e or more 

groups Rh; 

R131  and RD2  are each independently selected from the group consistin of hydrogen, 

fluorine, hydroxyl, Ci_2alkyl or C1 _2alkoxy; wherein the C1.2alkyl and C1-2 	oxy may 

optionally be substituted by one or more fluorine atoms or a group sele ed from cyano or 

hydroxyl; 

RD3  and RD4  are each independently selected from the 	oup consisting of hydrogen, 

fluorine, hydroxyl, cyano, Ci_3alkyl or Ci.3alkoxy; wherein 	a C1-3 alkyl and C1..3 alkoxy may 

optionally be substituted by one or more fluorine ato 	s or a group selected from cyano, 

hydroxyl or N(RaRI); 

RD5  and RD6  are each independently selec ed from the group consisting of hydrogen, 

fluorine, hydroxyl, cyano, Ci_2alkyl or C1 _2alk 	y; wherein the C1 _2alkyl and Ci_2allcoxy may 

optionally be substituted by a substituent or nbstituents selected from the group consisting of: 

one or more fluorine atoms,cyano, hydro 	1 or N(RaRb); 

lel  is selected from the grou 	consisting of hydrogen, halogen, Ci_2alkyl or C1_2alkoxy; 

wherein the C1.2alkyl or C1.2alk 	y may optionally be substituted by one or more fluorine 

atoms; 

RC2  is selected fro 	the group consisting of hydrogen, halogen, hydroxyl, cyano, C1 _ 

2alkyl or C1.2alkoxy; w 	rein the CI  .2alkyl and C1 _2alkoxy may optionally be substituted by one 

or more fluorine ato 	or a group selected from cyano, hydroxyl or N(RaRb); 

RNI  is sel cted from the group consisting of hydrogen or C1 _2alkyl; 

RN2  i selected from the group consisting of hydrogen or C1 _2alkyl; 

is selected from the group consisting of hydrogen, C1 _3alkyl or C1_2alkylcarbonyl; 

where' 	the Ci_3alkyl and Ci_2alkylcarbonyl may optionally be substituted by a substituent or 

sul)Itituents selected from the group consisting of: one or more fluorines, cyano, hydroxyl or 

a 



......40±49_seieeted from- the-group-eensist-ing-ef4vdregen, 	C..salkyl or Cmalkylearbo 

wherein the Ci.3alkyl and C1.2alkylcarbonyl may optionally be substituted by a substituen or 

substitucnts selected from the group consisting of: one or more fluorines, cyano, hydro yl or 

N(RaR)); 	. 

Ra  and Rb  are independently selected, for each occurrence, from the group onsisting of 

hydrogen and C j _3alkyl; wherein Ci.3alkyl may optionally be substituted b 	one or more 

substituents selected from fluorine, cyano, oxo and hydroxyl; 

or Ra  and Rb, together with the nitrogen to which they are atta 	ed, may form a 4-6 

membered heterocyclic ring, which may have an additional heteroat 	selected from 0, S, or 

N; wherein the 4-6 membered heterocyclic ring may optionally be ubstituted by one or more 

substituents selected from the group consisting of fluorine, cyan., oxo or hydroxyl; 

le is independently selected, for each occurrence, ' om the group consisting of RP, 

hydrogen, C1 _6alkyl, C3_6cycloalkyl, C2_6alkenyl, C2-6. 	ynyl, C1.6alkoxy, C1.6alkyl-S(0)w-, 

(wherein w is 0, 1 or 2), Ci_6alkylcarbonyl-N(le)- and 	1.6alkoxycarbonyl-N(le)-; wherein C1.. 

Alkyl, 	C3_6cycloalkyl, 	C2_6alkenyl, 	C2_6alky 	C 1  _6alkoxy, 	CI _6alkyl-S (0),,,-, 	C 1 - 

6alkylcarbonyl-N(Ra)-, C1.6alkoxycarbonyl-N(le 	may be optionally substituted by one or 

more substituents selected from RP; 

Rg is independently selected for 	ach occurrence from the group consisting of RP, 

hydrogen, oxo, Ci _6alkyl, C2_6alkenyl, 	-6alkynyl, Cmcycloalkyl, Ci..6alkoxy, C1.6alkyl-S(0),„,-, 

(wherein w is 0, 1 or 2), C1.6alkylcarionyl-N(le)- and C1 _6alkoxycarbonyl-N(le)-; wherein Ci _ 

6alkyl, 	C2_6alkenyl, 	C2_6alk 	1, 	C3_6cycloalkyl, 	Ci.6alkoxy, 	C i_6alkyl-S (0)w-, 	C 1  _ 

6alkylcarbonyl-N(le)-, Ci.6a1 ,, xycarbonyl-N(Ra)- may be optionally substituted by one or 

more substituents selected • . m RP; 

Rh  is independe 	y selected for each occurrence from the group consisting of hydrogen, 

C1 _6alkyl, 	C3.6alken 	, 	C3.6alkynyl, 	C3_6cycloalkyl, 	C1_6alkyl-S(0)2-, 	Ci.6alkoxycarbonyl-, 

RiRiN-carbonyl- . d RiRiN-S02-; wherein C1_6alkyl, C3.6alkenyl, C3_6alkynyl Cmcycloalkyl 

and Ci_6alkyl- 	0)2-, Ci_6alkylcarbonyl- may optionally be substituted by one or more 

substituents • lected from RP; 

' and Ri are selected independently for each occurrence from the group consisting of 

hydro:en, Ci4alkyl, C3_6cycloalkyl, heterocyclyl and heterocyclylcarbonyl; wherein Ci4alkyl 

an. C3_6cycloalkyl may be optionally substituted by one or more substituents selected from 



-2+ 

and. • - 	- 	. 	. 	.. . 	.. . 	 , 	2 	2 • 	 - ' - 	. 	 - 	. 	- 	• . 	 ••• 

from C1.6alkyl, C2.6alkenyl, C2.6alkynyl, C3_6cycloalkyl, Ci.6alkoxy, halo-C1.6-alkyl, hydrox 	- 

C1 _6-alkyl, RaRbN-Ci _6alkyl- and Ci_6-alkoxy-Ci_6-alkyl group; and wherein if said heteroc clyl 

or heterocyclylcarbonyl contains a —NH moiety that nitrogen may optionally be substi 	ted by 

one or more groups Ci_6alkyl, C3.6alkenyl, C3_6alkynyl, C3_6cycloalkyl, Ci.6alkyl-S(0 2- and C1- 
/ 

6-alkylcarbonyl;or R' and RI taken together with the nitrogen to which they are a • ched form a 

4-7 membered heterocyclic ring, which may have an additional heteroatom se cted from 0, S, 

or N; wherein the 4-7 membered heterocyclic ring may be optionally subs • 	ted on carbon by 

one or more substituents selected from the group consisting of fluorine 	ydroxyl, oxo, cyano, 

C 1  .6alkyl, C1.6alkoxy, WIN-, RaRbN-S02- and RaRbN-carbonyl-; w 	ein said Ci_6alkyl or C1- 

6alkoxy may optionally be substituted by fluorine, hydroxyl or 	yano; and wherein the 4-7 

membered heterocyclic ring may be optionally substituted • n nitrogen by one or more 

substituents selected from the group consisting of C1 _6alkyl II d RaRbN-carbonyl-; and wherein 

said C1 _6alkyl may be optionally substituted by one or 	ore substituents selected from the 

group consisting of fluorine, hydroxyl, cyano; 

RP  is independently selected, for each occ , ence, from the group consisting of halogen, 

hydroxyl, cyano, Ci_6alkoxy, RiR-IN-, RiRiN-car , onyl-, RiRiN-S02- and RiRiN-carbonyl-N(Ra)-; 

and pharmaceutically acceptable salts, stere 	somers, esters and prodrugs thereof. 

BRIEF DESC ' 	TION OF THE DRAWINGS 

[0008] 	Figure 1 indicates . disclosed compound targets the liver based on the 

presence of tissue biomarkers. 

[0009] 	Figure 2 sho s the results from a body weight change study in obese mice 10 

days after administration o a disclosed compound versus fumagillin or vehicle. 

10010] 	Figure . shows the results from a mouse study examining the effect of once a 

day or twice a day as 	inistration of a disclosed compound. 

[0011] 	F 1 ure 4 indicates the reduction in the level of plasma insulin after 

administration ,.f a disclosed compound. 

[0012] 	Figure 5 shows a reduction in liver and mesenteric fat pad weight in an animal 

model. 

[0013 	Figure 6 indicates regulation of the expression of genes implicated in 

pa ogenesis of fatty liver and fibrosis after treatment of obese mice with a disclosed 

compound.  
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10006 	MetAP2 encodes a protein that functions at least in part by enzymatically 

removing the amino terminal methionine residue from certain newly translated proteins such as 

glyceraldehyde-3-phosphate dehydrogenase (Warder et al. (2008) j Proteome Res 7:4897). 

Increased expression of the MetAP2 gene has been historically associated with various forms 

of cancer. 	Molecules inhibiting the enzymatic activity of MetAP2 have been identified and 

have been explored for their utility in the treatment of various tumor types (Wang et al. (2003) 

Cancer R.es. 63:7861) and infectious diseases such as microsporidiosis, leislunaniasis and 

malaria (Zhang et al. (2002) J. Biomed. Sci. 9:34). Notably, inhibition of MetAP2 activity in 

obese and obese-diabetic animals leads to a reduction in body weight in part by increasing the 

oxidation of fat and in part by reducing the consumption of food (Rupnick et al. (2002) Proc. 

Natl. Acad. Sci. USA 99:107391 

SUMMARY 

100071 	This disclosure is directed inpart to, for example, methods of treating non- 

alcoholic steatohepatitis NASH and associated disorders (e.g., fibrosis) by administering 

compounds which may be modulators of MetAP2. such as disclosed compounds. In an 

embodiment, the disclosure is directed to methods of reducing cholesterol (e.g., total 

cholesterol in plasma) in a patient in need thereof. 

10007a1 	In one aspect of the present disclosure, there is provided a use of a compound 

represented by 

or 	a 	pharmaceutically acceptable 	salt 	thereof in 	the 

,, oo 	140 

0 
 s,  

N 
F 	 0 	OH 

manufacture of a medicament for treatisa or substantially_p_reventing liver fibrosis in a patient. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] 	Figure 1 indicates a disclosed compound targets the liver based on the 

presence of tissue biomarkers. 

[0009] 	Figure 2 shows the results from a body weight change study in obese mice 10 

days after administration of a disclosed compound versus fumagillin or vehicle. 

[0010] 	Figure 3 shows the results from a mouse study examining the effect of once a 

day or twice a day administration of a disclosed compound. 

[0011] 	Figure 4 indicates the reduction in the level of plasma insulin after 

administration of a disclosed compound. 

[0012] 	Figure 5 shows a reduction in liver and mesenteric fat pad weight in an animal 

model. 

[0013] 	Figure 6 indicates regulation of the expression of genes implicated in 

pathogenesis of fatty liver and fibrosis after treatment of obese mice with a disclosed 

compound. 
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species with slower rates of drug metabolism. Further, Compound A showed an anti-NASH 

effect and amelioration of glucose and lipid metabolism. 

• 4. 	9 

*-; 	; 	*: - 5 	- 	**- * 	 -_ 	 * 	" 	- 	* 	* " Z 	 ; 	: 	 ; ; ; 	Z; 	.•, 	. ; 	:.* 	: .. 	 : 	Z. 	 :. 	: 

EQUIVALENTS 

[00534] 	While specific embodiments of the subject invention have been discussed, the 

above specification is illustrative and not restrictive. Many variations of the invention will 

become apparent to those skilled in the art upon review of this 	 The full specification. 	scope of 

[00535] 	Unless 	indicated, 	 ingredients, otherwise 	all numbers expressing quantities of 

7... A 	: ' 	' : 	' 	• 	:.' : 	' 	' 	1-: 	' 	- 	A  A 	 A 	- 	- 	- ' 	' 	" 	 '4 -; 	: 	Z 	Z 	. 	.." 	: 	. 	; 	. 	: 	.. 	: 	t 	: 	. 	: ; 	1: : 	.... 

being modified in all instances by the term "about." Accordingly, 	indicated unless 	to the 

the-present-inventien7 

[40536005351 	What is claimed is: 



1. Use 	 — of a-eompeund-of-Femuia4W--in 	-- 

- 	 - 	- 	- 	- substantially prevent' 	_ 	. 	. 	: : 	. 	: 	. 

R 	•O di 

RBI 

.21v  

(RA1  )6----4.. 
I / 

S 
N 
H 

MIP  

CO2H 

x2  

Fonnula-AL 

)0 ' 	- - 	-- 	- 	- • 	• 	• 	f-+ C(1e4R1)23--tr*-W1---*--; :.: 	: 	: : 	. • 	: 

' C(R4111142) C(-RD5R146)---t-,--*-W2  C(R1451e)--*-v-*-W2  C(0) *, * C(RDIR1)24-W4--tr+  C(RDIRI)24- 

C(R1)41144)-C(R1)5R1'16) *, '1"-W2  C(RDIRD4)C(4e5REW-W2  C(0) C(R44-- -R.94)--t *  

W3-WR°6)--*--T*  C(RD/RD2-)---W4  ('Iellle) 	 and'' *,* C(Ielle)-G(414311134)--W4  * C(0) 

C(Rmie) C(0) W4  *; 	the + 	* indieate-the-attacheinte-ef-X2-as-indieated-in wherein 	and 

Foninita-Rzi 

int_a_ors_er4,44,04)t  

a 	. 	. 	. N-2).;, : . 

w3  ' . 	- 	- 	- 	- - 	- 	- • 	e 	, 	' : 	: 	: 	: : 	_ : 	. 	* 

W4  • • 	- 	• 	- 	- - 	- 	'0 	N(RN4.)-;- : : 	: 	. 	- 	: . 	_ : 	or 

R134  is 	 H, F, OH, CN, C.14atke-xy-er--Gi_aa141-; seleeted-frorn-the-greup consisting of 

C4_3alkyl--and-Gi _aalke-x-y-ar-e•eptionall-y-substittited 	- - • 	e wherein : 	1 	_ 	: .. 	. 	. 

or more-fluerine-atonw 

from  

Galkox-y-G14-er-one 

R'" is selected,-iedepetuteir--each-eccurrence, 

• . _ - 	. 	 or 	 or 

	

- 	- 	- 	•e;-iialegenTG...4.alkyl 	C.i_3alic-ex-yt-Nvherein-Gt_4alkyl, 	C4_3fillioxy 

	

- 	- 	- 	• - 	•• 	- 	5 	- : 	. 	: 	: 	. 	. 	. 	: 	: : 	: 	. Z. 

is 0, 1, 	2; n 	or - 

hydrogen, 	FeRiN 	heterocyclyl, --R42 	selected 	group 	consisting 	of 	 , is 	from 	the 

heter-oeyetylo-xy-and-hetefeeyetyl--(NRa) 	 hotere 	" ; 	wherein 	said 	 :: 	:.. 

' 	-.-. 	 -- 	-  sub 	. 	; 	:-: 	- 	. : 	tents-seleeted-frein-Rg • 
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NH-eiety 	thtrogen 	 by 	Irlore-greaps-Rh; contains a 	 that 	may-optionally -be substituted 	one or 

OF 

Ci_64413-G24,alkenyl, C2_,,,alkynyl, C3_ -----e4s-seleeted-frotn-the-group-eonsisting of: 

Ci..6alkoxy, Cx4,a4keri-y1e-xY7-€26allEYRYInx-yr Gx_ecyoloalkoxy, C44,alkyl-S40-).,„:- ecycloalkyl, 

is 0, 1 	2), C4_6alkyl-N-(le) 	Ci_4ialk-yl-N-(11a4-earbonyl--rCi_6alleylettr-benyl N(Ra)-- (herein w 	or 	 , 

Gi_6a1kyl-NEW)-earbenyt-NtRa) Ckoalkyl---14()--S-02-7Ci_eallEy1402-1*Ra) 	C-1- , 	 , 

N( a) 	Ci-441(-3flear-bentl-N-Ra4-Gi-6allE54--F-E-i-eallefl-N(-Ra)-earbefityl---C-1- ealkelEYearhellY1 	, 

C2_6alkcnyl, C2filkyny1T-G'34eyelealky1, C4._ 6€11k-54;g1-04-1E0K-5,Ct-eallevvher-ein-C4-6alkyl, 

C3_6cycloalkoxy, Ci4alkyl-SMw-rEi-ealk-yl-N-(-Ra37 6a4k-ex--Y-i-G3-6alkenY10-x-YrG34,alkyn yloxy, 

G4_(,alkyl-N(Rd)-ear-benyl 	Calkylear-bon-)4441e) 	C44411-41-14(1e)-eaibeR)-F-G.1_ , 	 , 

S02.-:-Ci..Halleyl SCh N(Ra) 	C4_6alk-ox-yearlsonyl N(Ra).-TGI _6alk),clear-benyl 4alkyl•-ls•I(R``) 	 , 

N(V)G4_6allcyl 	C.14,alkyl-14(Ra)-earbenyl-ei_(,a1-kyl 	Ci_6alkoxy-G ea1k-54-ina-y-optionally-be , 	 , 

• - - 	- 	 heterocyclyl, substituted-by-RPT-phenyk- . 	: 	- 	arylex-Mietereafyl-(441?) , 

hetereeyelyloxy-er-heteroeyelyl-N(Ra  : 

he-sub-stituted-with-one-or-inere-s• 	 ' : 	 ; and whcfein-said-lieter-oeyel54 

- 	 - 	-- 	- 	- • 	- 	: -- 	' 	-andwher-ein-if-said • • 	: 	•• 	= 	: 	 . inay-optien• 	 •: 

: 	. 	 : 	egen-may-optionally-be-substituted-by-0138-er-moce heteree.jielyl-eon 	' - 	• - - 	- 	• 

groups-RN 

R 	R' 	independently 	from-the 	 hydrogen and 	are each 	 selected 	group consisting  of 	- 
fluorine, hydroxyl, C1 	C44alkoxy; 	the Cv41144-and-Calk-o-xy-iritay alkyl or 	wherein 

optionally-he-substituted-by-one-or--more4luor-ineutom, 

4.403Eyit  

Rte--and--RI)4 	independently 	from the 	- 	 • are each 	 selected 	g : • : 	: 	 : . :: 

fluorine, hydroxyl, 	Ci4alkyl 	C44alkeYky;--whefein-the-G14 	C cyano, 	or 	 alkyl and 	alkoxy may 

- 	- 	- 	- 	- 	- 	fluorine 	 from cyano, . 	: 	. 	:. 	. 	. 	: 	: 	: 	more 	atoms or a group selected 

hydroxyl-of-N(IVRb-) 

le35 	R1)6 	 from the 	-consisting and 	arc each 	 -selected 	group of -hydrogen;  independently 

or 	 and 4luol4ne7-11-ydro-,kylreyano, G4_2alkyl 	C.I4alkoxy; 	C4_2alke-x-y-tnay 

- 	' • • 	 . 
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R t is selected fron 	- : 	- 	- 	- 	• 	- 	- 	 C4 	Ci_2alliox-y; _ 	. 	. 	_ 	: : _- 	alogen, 	alkyl or 

the Ci4alkyl--or CI 	 - 	- 	- wherein 	 1.' 	: 	. : 	., 	• 	• ed-by-one-of-more--thiothie 

atoms; 

R 	is 	from th• 	- 	• 	 - • 	 • selected 	1 	. 	 : _ 	: 	. 	.. 	. 	; 	4_ 

C+_2alkex-y;-wherein4he-Galkyl-and-C-4._2alkeiptionally-be-substituted-hy-one 2441 or 

#i--em-eyanerhydroxyl-or--N(RaRb); or-rnefe-fluorine-atems-Of-a-group-selected 

RN}  is 	from the selected 	group consistin-g-ef-hy4rogewer-C-1-2alk 

RN2--is 	from-the-group-cohsistiag 	hydrogen 	C4_2allEyli selected 	 of 	or 

R43  is selected-from-the--group-consiating- egerk-G4---3014FYI-er--G1-2alk-54ear-ben-Y4 

wherein-the-G4_xalleir-l-and--G'i 	icy! earbooyl-thay-optionalby-be-subs titated-by-a-substituent-Of 4.a1 

subs ' 	- 	- :: - : 	- 	• 	- 	-up--eonsisting 	 - 	- 	• • : 	. 	_ 	 of: one or mor 	. : 	r. 

N(RaR6); 

RN4  is 	from the 	 C4_4alkyl 	C4_2alifylearbeivii selected 	group-eensisting-of=hydregen, 	or 

wherein the Callcyl and C4 alkylcarbonyl 	 be by may optionally 	-substituted 	a substituent-ef 

- 	; • 	- 	 5 	• ^ 	• . 	 . : 	- 	: 	: 	 or hydroxyl 
NfRaRb)t  

Ra-and-Rh.are-Mdepen - - 	• 	- 	- - • • 	- 	- - 	- 	• 	- - - 	.sting : 	: 	• 	7. 	. . 	- : 	: . 	of 

hy4Fogen-and-c.14alkyli-whereiw-C4.3alkyl may optiomdly-he--substituted-hy-one or mere 

substituents-seleeted-from-fluer-iiie;eyaneTe-x-o-and-hydfoxyl; 

Ra 	Rb, together 	the 	te-which-they-are-attached, 	form 	1 or 	and 	 with 	nitrogen 	 may 	a 	6 

membered-heterocyclic ring, white 	y-have atonal--1ieteroatorn-selected-from--04,7--, or 

- • 

	

	 - 	-one-ornore . 

• : 	. 	: 	: 	group-consisting-ol-fluefine, cyano, oxo or - 	- 	-- 	• 	 hydroxyl; 

Rf-i-s---independently-selectedr-foi---cach--oceti- - • 	- 	• 	- 	• 	RP, : 	.. 	:- : . : 	: 	ing of 

hydrogen, C4.4alkyl, C14,cycloallcyl, C24alkenyl, G2_6alkynyl, C4_6alkoxy, C4_6alkyl S(0), , 

{wherein 	is 0, 1 	2), C1_6alkylearbouy141{W) w 	or 	 and 	 terein--Fa- 

C3.6cycloalkyl, 	C2_4„alkenyl 	C-2_011Eynyl, 	C4_601 ko 	C 6alkyl, 	 , 	 xy, 	i_ealkyl-S(0),„-,-- 

Ntle)--7-G4_6-ailfe-xycarbehyl-N{W)--- 	be 	• 68.11(-54ear-benyl 	 may 	opt : 	. 

• - 	•• 	- 	- 	RP; • 1 	. 	.m 



Rg• 	- 	. -• 	- 	- - 

C2_salkenyl, C2_4alkynyl, C36eyelealkyl, C14,alkoxy, C+_6a-lk-y1-8(-0-).--;  hydrogen, oxo, Cl_ealkyl, 

2), Gt_ealkyleatheny141(R") 	C44,alkoxyearlionyt-N(Ra) 	whorcin-G4_ .viherein w is 0, 1 or 	 and 	 ; 

C 	ky17-C. 	Ca. alkyl-S(0)w,-;-G4._ 6allcyl , C24allreny-17-C2_6alkynyl, 	3.4,cycl o al 	i_olkoxy, 

•- : 	• - 	; • 	- 	; 	: - ; 	: 

	

4alkylearhonyl-N4-1e)-T-C44,allkex-yearbonyl-114-W 	; - 	. 	. 	. 	. 	. 

mare-sabstituents-sel-eeted-frem-R12; 

for-eaoh-eeearrence-from-The-greap-oensisting•af-h-yElregen; Rh-i-s-indefiendenelccted 

C_3_6alkynyl, 	Ca_ecycloalkyl, 	el_ealkyl---S(0}2-,-, -Gi_ealkex-yearbefvyl--i  Gt_olkyl, -C ealkenyl, 

SO2_-i-wher-ein--G4_6alkyl, C:34,alkeny1-c-C3-6ffilefitY1-e;-wayeloallE54  WRIN-earbonyl and R'WN 

- 	 -• 	: • 	- 	- 	- : 	by one or more and--C4.4alkyl S(0)2--;-C 	• 	= ; 	 . 	. 

- 	. 	- 	-  

- 	- 	- - 	 - R'and-Ri  . 	•• 	; 	. 	. 	. 

C 	 ; 	: 	: • : 	" 	; 	: 	:. 	- • 	- - 	; - 	alkyl hydrogen3-Ci-talkyl, 	: : 	; : 

and 	. 	 . C.4.4)  

3 	 1 ItRbN 	leRN--earbon-y1---and-C.k.3: 	- 	• : 	• - 	• 	• - 	- • . 	• 	: 	: 	• ' . 	 . 	 • - , 

• • and-lietereeyoMearben-yl-rrmy-h 	. ; 	: 1 

C24,alkynyl, C34,cycloa1kyl, C4.6alkoxy, halo C..6  alkyl, hydroxyl from C1_6alkyl, CA_olkenyl, 

RwRIN C4_6alkyl 	C44,-alkoxy-C4_6-alkyl-grou-K- • : 	• 	- • 	• : - 	• - : 	- G.1 _6  alkyl, 	 and 

- 	 ; - 	: - 	: nally-he-substituted-hy . - 	. 	• 	- 	. 	; 	 . _ 	:- . 

C4.011€enyl, C3_6alkynyl, C;_ecycloalkyl, C44allacyl-S(-0-)2  and C.F. one-or-more-groups-Gt_oolkyl, 

6-al1eileathentlief-Ri-aild-Ri-  • 	1 	 _ - 	̂ 	" 	 - 	• -- 	- 	- 	- ;y-are-attaehed4orm-a 

• -. 	- 	- 	• 	 • 	- 	' - :. - ; 	: - 	g;--whieh-may 

- 	• 	 - 	- 	• 	- 	: 	- 	• 	: Atp-oonsisting-of--flan 	: 	 . 

leleN SO2--a+ 	 • 	- ; ; • 	• : 	or C4_ C-1_601-kyl, C4 _6alk-ox-yr-RaRIN , 	 --R- . : 	 ealkyl 

• - " 	 ; 	- 	- 	- 6al-koxy-may-of4ie 	 . 	: 	; 	. ; 	. 

• - . 	_ 	_ 	:  

- 	- 	• 	- - 	• • 	ing 	C“,alkyl-and--RaRbN earbenyl-i--and-wherein . ; 	. 	- 	- ; 	: 	: 	_ 	: 	; 	of 

C 	• 	— said 	: 	1 	. 	. 	; 	. 

5 	- • - 	• 	- 	.. group-eonoistin-_ 	. : 	. 

for 	- • - - 	- RR-i& independently-selected, 	each 	:- . 	 _ 	 g-ef-kaktel-li 

Ci_6allc-ex-yrW.Rj-N--3-RiRiN-earbanyl--5-RiRIN-S02---and-RiRIN--earbonyl--1*-Ra)--; hydroxyl, cyano, 
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CLAIMS 

• 

• - • 	- 	 • 	- • 	 - 	• 	- 	• " 	 " . 	: 	 : 	. 	: 	:: 	: 	. 	: 	: 

3. The 	1 	2, 	the use of claim 	or 	wherein 	patient-is-a-humen, 

- 	• 	• 

5. Use of a compound-represented-by 

• Sill /"C) 

• 

S 

0 N 

F 	 0 	OH 

- mentifaeture-ef-a-mediettin- 	. 

• . 	.• 

- 	• 	 • 	 - 	• : 	1 	: 	. : 	:.• 	. 	 : 	. 

patient: 

61. Use of a compound represented 

	

-,.....„N 	 4 
0„0 *I 
's 

1101 	N 

F 	 0 	OH 

manufacture of a medicament for treating 

	

7. The 	5, 	the 

by 

or a pharmaceutically acceptable salt thereof in the 

or substantially preventing liver fibrosis in a patient. 

the-eempound-is use of claim 	wherein 	 0-be-administered-orally: 

or 	wherein-the 	 . 	t - 	: 	: 	: 	 _ 8,-The-use-efelaim 5 	6, 	fatty liver dis• 	- 	- 	- 	- 	- - 	- 	- 	- - 	• 	• 

• - 	- 	• 	 -- . 	: 	 • 	. 	-- 	 . 

9. The 	 - 	- — 	-- 	- 	- • 	- inistered-in-a-enee : 	: 	. 	: 	: 	: 	. use of any one of elaims-1-83-wher -  

daily-er-twiee-dail.f dosage: 

--)claim 1, wherein the dose of the compound is less than -1-02. The use of any-one-af often-l

about 10 mg/kg. 
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11. 	Use of a compeum4--ef-Feilillfla-P1---i - 	• - 	• 	 - - : 	. 	. 	. 	: 	. 	: 	. - 	-- -t for 

R . 0 

Rs1 

Orgif 

X2  

CO2H 
PeFrs-u1e-IV 

redueing-tetal 

ple-sma-eholesterel-in-wpafienti 

(RA1 )
11 
	, SAN  

H 



142  is a 5 7 mem-heFefl-pftFtiall-y-tn+setureted-heteFeeyelic-eF-eaFbeeyeke-Fin-g; 

X2-is-selected-4ein4he-grettp-consisting-el: 4--C{RDI-RD;')-*, 4-411-1----*--;  

4-C(RD14492)--C(le5R1)6) *, 4---W2  C(R D51e6) *, 4.-W-2 
C(0) 

 *, 4' C(RDIRD2) W4 	C(R144-1e2)- --t-1-4  

C(RD3R1443-GtRD5RP6) *, 4'^W2  C. 	1-) R1')442( it-1)5R146) ---W2  C(0) C(R1)6fee) *, 4' (R 	 -A74 

GERDIRg2)-1,1e Ce5R•136) *, '1' C(Rth--R n24.420. c(0)  *, 4' 	 1-p
c
D2) C ...€0

,
1) (RD3R0400

i.... 

C(RDIRP2K+04--W4  *; 	the 4 indicate wherein 	-and-A' 	the attachment points of X2-as-indicated-in 

Formula IV; 

W1  is 	 0, S selected-tiem-the-graue-consisting of 	er-N(R41); 

A•V2  in-selected from the group-eensisting-ef-0-ef-NERni 

W4  is selectod-frem-the-greup-censisting-ef-A-or-NtRni 

W4-is-selected--frem-the-gFeup 	 0 	NOIN4-)i consisting of 	or 

Kat  is selected from the 	consisting of-H7-FrOK-C-Nrctilk-ex-y-ev-C44ftlkyli group 

wherein-G4_Alkyl 	C4_2alke-x-y-are-eptienally-subs.ti and 	 . 	 - : 	. 	yin Ol1,- 

Gt-2: 	• 	- 	- -- 	•t 1 : 	: 	.. 	Ints,,- 
RA4 • _ 	_ 	 - 	• - 	- 	- - 	- 	• . 	• - 	- : : 	• 	t 	. 	: _ . 	p-consisting-ef 

: 	t -., 	• 	: 	• : 	- 	'1.4alkyl-of-G.14,ftlier-eili-e4_4alkyl, . _ 	 . 	_ 	 or Ci_gitkeity 

may-be-optienally-substituted-by-ene-er ntere-fkieninesi- 

is 0, I, 	2; n 	or 

R42 	is 	 - - selected—from-4r 	: 	: 	- _ 	. 	: : : - „--RWN , heterocyclyl, 

hetero 	: - : 	• - 	• 	ely1-(Nle) ; 	whereinsaid--liete : 	-- : 	: : 	: 	. 	: . 

nubstitttted-h-y-ene-EW--mere-substitneFtt.e•-t.ietected-fr-em--Rg--an•d-wher-eiFi--if--said--heteFeeyeiyl 

eel 	 - - 	 - 	• 	- • _ 	t m Z y op 	: ; 	.. 	. 	. 	: 	• . 	: 	_ 

eF 

RA2-i-s-seleeted4ioni-the-grettp-consisting-efi-G4.6alkyl, C2_6alkenyl, C2_641EyFtylre3- 

C3_6alkynylexy, Cx4cycloalkoxy, 6cycleal-k-y17C1_64kex-y7-G1_6a-lken-ykocy, 	 Ci_oalkyl S(0), 

or 	 , (wherein w is 0, 1 	2);--C..ettlkyl-N(-1Za) 	C.alkyl IkI(Ita)-earbenyl-5-Gleflear-hent4-14(-Ra)-7  

C.1_04-44-44(-Ra)-saten-3441(-Ra)--,-C.4_6all*N-(W) S027-G4_6alkyl SO, N(R') 	CI_ , 

--NfRa) 	C4_0141. 	 C+_4al-k-54-N-(Ra)-ettr-henyl•-Cl_ 64k-ex-yeaFbettyl, 	, 	carbonyl-k")-Gl_ealkyl , 

6alkY-1--3-G1-6alk-e-xyet--641t-34-i-wher-ein-G4-641 2-64kel-1-Y1-3-C2-641-G-3-6eYelefitlefirG4- 

C3-6alkefflext-i-G3.6alkynyloxy, C3-6eyelealy, C-i-eallEY-1--S.Mw-rei_6€41E-y1 6alk.oxy, 	 N(Rd) 
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C 	 C1011*N(Ra)-earbertyl-N(Ra) C4- Gi.4alk-y1-14(Ra) cacarbenyl , 	kettlkyleatbenyl-N-(-Ra) , 	 , 

Mitah-€4_6alkoxyearbonyl N(Ra) 	C4_ealkyleafbonyl 6£aktl-N{-Ru}SO2-,-G4_6a11Eyl-Sch 	 , 

C4.4ti1kyl-14(Ra)-earbenyl-el_6alkyl 	Ci_ealkoxy Ci_fialkyl-may-optionally-be N(Ra3G4_6alkyl , 	 , 

- - 	- 	- - 	a) 	heterocyclyl, substituted-by-RR, phenyl,-pheneityrIteteroary13-1 	: 	, 	: . 	, 

; and-wh-erein-said-lieterearyl-er-phenylwortionally heterocycly1ey-or-hetereeyely1-M-Ra) 

• - - 	• 	' ft-and-y,therein-said-hetereeyely1 . - 	 ..: 	: 

may-optionally-be-substituted-by-one-or-filere-substituents-seleeted-frein--Rg;and-wherein-iPsaid 

• : 	• 	: 	• : 	utetl-by-one-or-more hetereeyelyl-c-entai- 	' - 	• - — 	- 	-- 	- 	• 	; - 	• 

groups-Rht 

RD' 	R132-are-eael-Findependently and 	 scleeted-from-the-group-eoftsistirtg-of-hydrogenT  

or 	whcrein-the-Gi__2alkyl-and-Gi_aalkoity-inay fluorine, hydroxyl, Ci__A.lkyl 	C4_2.alkoxy; 

• - - 	- 	-- 	- 	 41-group-seleeted4e 	cyano-or optionally-besubs 	. 	: 	 itorirte-atoms-of 

hydrOM-Y4 

R 	R.°-ar-e--e: 	• 	- 	- - 	 - 	: • 	ting-of-Itydrogen7  and 	 : 	: 	: 	 : 	. : 

the C 	C.4--alkoxy may 44tterineT-bydrox-y17-e-yano7-G4_3alk-yl-er--Ci_3alkoxy; wherein 	alkyl and 

• • - 	- 	- 	 - 	- 	- 	: 	•• 	- optionally-b. 	. : 	. - . 	: 	- 	• 	c atoms or a g : . 	-. 	. 

hydfoxyl-er-N-(RaRh-)* 

RD5 	R 	- 	-. 	 - 	- and 	 . -. 	- 	: 

hydroxyl, 	CI...Alkyl 	c,atkeifjt-N,vherein the C.1_2alkyl 	Ci _2atko-x ay fluorine, 	cyano, 	or 	 and 

• - 	 - 	• - 	 • .. 	. 	; 	. : 	. 	-. 	. 	. 	. - 	)1: subs 	1 

• • 	• ' 	• • 	 ' 	°R13)i 0110-0Milere-it - 7, 	: ; 	. 	. 	. 

RC1-  is 	from the selected 	group-eonsisting-of-hydrogeni-lialegenT-G-kzak4-er-C-i-2alkeK-51- 

C4.4alkyl 	C4 _2al-loa-xy-ine- 	• 	• • 	:. 	-. 	- : 	- 	- • 	- 	: -ine wherein the 	or 	 : 	. 	. 	: 	. : 	 .:. 	• 

atonys; 

Re 	 hydrogen, halogenT-hydro9tyl3-eyano, C.1_ -is--selectedfrom the group-consisting of 

C4_2alke-x-erein the Ci4alkyi-and-C4_2: 	- 	• 	• 	; 	• - 	toed-by-ene Alkyl or 	 : 	: 	: 	: 	. 	. 

fluorine hydroxyl--or-N{RaRb)i or more 	-atoms-or-a- group-seleeted4re.  m cyano, 

RN}  is 	fr: 	• - 	- 	- - 	- 	- selected 	: : . 	le 	. : : 	_ - 	: 	4_24allc* 

R - • 	- 	- - 	-- 	- 	- • • 	- 	 • 	44-241E-Ylt ; 	. 	: 	; _ 	: 	_ 	- 	; 



R 	is G4-3a141-0E-Gkaalkylearbenyh -selected-from-the-group consist-i-}g en, 

the Ci_xalkyl 	C..2ftlitylearborpfl-inn- 	- - 	- 	• 	- 	- 	• 	• wherein 	 and 	 : 	: ; 	. 	:: 	. 	. : 	. 	; 

s*bstituents selected 	group- consisting of: -one or more 	 or from the 	 fktorines3-eyanorhydroxyl 
NfRaRb),

7; 
 

.-.11.14 hydrogen, C k3alkyl 	C1_lalk-ylearbotty4- -K --is-sebaeted-frem-the-group-eonsisting of 	 or 

l k 	 ted-by--a-sti hat intent whereilf-the-G41a 	yl and-C 1 4alkyleurbonyt ma y--epti o nally-he-substitu 	 -of 

fluorin hydroxyl 

	

.r-consinting of: one or moro 	-ft- cyano, 	or 

N(41-aRb); 

Ra-and4e": 	; 	• 	- - • 	- • 	• 	; 	-r ,.. - 	- - 	- - - • - 	- 	-. 	- 	• : 	. 	 t. 	: 	. 	.. 	. 	ig-of 

hydrogen 	 by and--€44alkyl; wherein-G4_3alkyl may optionally-lle-substituted 	ono or mere 

RE', 	- - 	- 	- 	- 	 - 	 •• 	-- • 	4 of--R 	and 	_- 	 ; 	:. 	: 	. 	.: 	. 	: 

membered-heter-oeyebe-r-ing;-which-niey 	1 . 	: . 	. : 	 -or • - 	- - - -atem-selected from 0, ST

Nt-wherein-tho 4 6 membered-heterocyclic ring may optionally-be-substituted-h-y-one-or-more 

• - 	-- 	- 	- 	• 	tintef-fluefifteTeYalleTexe-or-hydroxy4 . ; 	; 	• 	:. 	; 	; 	• 

P 
 re 	 - for-cach 	 from -ts-i-nd  ependentty selected, 	oeeurrence, 	-the-grettp-censisting-at-R , 

hydrogen, C.681-lefl-i-C.;_ecyelotilkyl, C2-60.1kenyl, CL(,alkynyl, C4_4alkoxy, C t_ealkyl S(0),,,--,- 

(wherein-w is 0, 1 	2), C,44,alk-ylearbony1444-(Ra)-and Ci_ealkoxycarbony1-N(V)-;--wherein-or 

6alkyl, 	 illkenyl, Ca4e-yi.tlettik-0, 	C-2_6 	 C2_6ftlitynyl, 	C4_6azikew---G-t-ealk544(0), 	C1- 

C“,alkox-yearbenyl--N-(FV)—moy-be-opti. 	- 	 - tialky4earbanyl MR") , 	 : 	. 	: 	: 	. 
N. 

Rg-is--independently-seleeted-fer 	- - 	- 	- 	- 	- 	• - 	- 	 p 
r. each 	: 	. 	: 	. 	. 	_ 	: 

ft-,x-03-Ci-Olkyl.--G2_6alkeayl, 11-Y4FOSCf1;- 	 C2441(--yHA-C3-6eYelealli545-C-4-4,alkex-y;--01_6alkyl S(0)w-, 

(wherein-w--is-0-1-or-2), G.t.41-1-kyl-earbonyl--N(IV) 	C1 .4alke-x-yearbonyl-lskRa) 	C.I.. and 	 ; wherein 

&alley17, 	 , 

	

C2.01-Itenyl, 	C24,alkyn-y1;—G3_6cycleal-k-yli 	G.1_4,alkoxy, 	Ct_ealkyl S(0), 	C. 

	

N(V) 	Ci_oelke-x-year-benyi-NfRa) 	be 	- 	 - " (,alkylcarbonyl 	, 	 may 	. ; 	. 	. ; 	: 	. 	. 

more-subgtituents-s. elected-from-RP; 

RI* • 	-.: '' 	:. ' 	- 	- 	 - : 	: 	- 	: 	 _ 	: 	- 	: :- 

Ci._6alify4;--G3_6alkenyl, 	C4.4alkynyl, 	C44,eyek)alkyl, 	C4_6alkyl S(0)2 	C.14,al-ko-xyearben-y1--;- , 

RiRilkl-earbony1---and-Rilt-,S02 	C4_43allefl-F-c3..eatkenyt,-G1_6filkynyl C.34,eyeleelkyl ; wherein 
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S(0)2---,-Gi_oallEylearbonyl 	 by and---e+.6alkyl 	 may -optionally-be-substituted 	one or more 

S. 	- - 	- 	 P 
, 

Rand-Ri-are selected independently from -for each occurrence 	the -group-emisisting-ef 

hydrogen, C44alkyl, C3.6eyelealkyl, heterocycly1 	hetereeyelylearbenyl; and 	 wherein CI-441(YI 

and--€134eyeloulkyl may be-eptionally-substituted by .one or mo 	: 

41-norine3-hydrexyl-;-eyane, WIN 	leleN---earbenyl---and-c4_3-aiknxy-and , 	 wherein-heteroe-yely1 

and--I - 	- 	- - 	: 	- - - 	• 	. 	Ily-siabstitute: 	• 	• 	- 	- - - 	 : 	:. 	: 	: 	- 	. 	. 	. 

from C4_6(ilkyl, Cri_ealkenyl, C2_ealkynyl, C4_6cycloalkyl, Ci_odko-xyi-bakl-Gt_e 	hydroxyl alkyl, 

G4 _6-alkyl, RaR-bN-C#ealkyl 	C4._6 	C.14,-alkyl-groupf - and 	alkoxy 	 : 	: 	. 	: 	- 	:. : - 	- 

er-hetereleurbe nyl-contains-a-Nli-moiety that-nitrogen-may-optionally-be--substituted-by 

oiic or more 	Ci_ealkyl, C3-.6alkenyl, C4_6allEri4A-C-4_6cycloalkyl, et_ealkyl--S(-0)2 groups 	 and C.t.. 

r-Ri-and-Ri-tak-en-tegether with the-nitrogen-to-whieb they 6.-alk54earbanyl-o; 	 are-iittrieheil-ferni-a 

1 7 membered-hetereeyelie iingr 	have-kin-addi • -• 	- - -1 	- • - - - whieli-Ali 	 . 	-. 	: 	e - 

N: wherein-the-4-7-membered-hetemeyclic 	 -: or 	 ring- 	:- 	:-. 	. : 	- 	earben-by 

- 	 ' 	hydroxyl, . : .- c, 	oxo, cyan, 

C-i--6alkyl, C4_6-alk-ox-R4N 	feRN-S02--and-RaleN-earbeivherein-said--G4alkyl , 	 or C.i... 

b 	' 	- 	-, 	• 	 - - 6alk-ex-y-may-eptionalbL-lae-substituted 	.. 	. . 	. 	. 	-and-wherein-the 1 7 

membered-heterocyclic ring 	be 	 - - 	• 	- 	- may 	optionally-subsf 	: 	: _ 	3 	. 	: 	• : e 

. : 	 ...,elkyl-and-RaRbN-earbelpfl-tend-wherein 

said C.i..ealkyl 	be 	 by may 	optionally-substituted 	one-m-iffore-substittients-seleeted--from-the 

gyoup-eensisting-of-flaminerl”Kiroxylr eymei 

RP-is-independently-seleeted, for 	 fr: 	• each occurrence, 	; _ 

hydroxy1-eyano, (74._ealkoxy, RiRN 	feRN-earbertyl-,--R4leN SO1-aim-RiRiN-earbenyl-N(R")-; , 

aud-phafnuteetttieall 	• - 	- - 	- - 	- 	- 	- . 	,- 	: 	omers, esters and predrugs-thereel; 

- 	- 	- 	- 	• 	- 	- 	• 	'a . 	• 	. 	 : . 	-represented-by 

{ S N 	0 
I 	, 	H 

F. 	 011  or-a-pharmaeetitiealleeeptable-seit-thereefi 



13. Use 	 • 	- 	- 	 - of a comp: - 	. 	. 	. . 	 : 	- 

of wliel4a--13-leekl-1-14:44.8  or 	 plasma 

RA2  0 0 

lowering the 	level 	HbA4,-i-a-a-patient+ 

Rai 

OW 

+ 

CO2H 
Formal-a-l-V 

heter- 	- 	 - - : : 	: 	_ 

(Rm )n 	, 

fly-  i-s-a--5-7--membered-paFtially-uwsatttfated 

SAN N 
H 

X2-is-- • - 	- 	• 	- 	- 	 + C(R1-4RD2)--*-74.4V1 --*--;  : 	-- 	, 	- : ; nsisting of: 

+ C(RD4R42}-G(Fti)5R146) *, .6-W2--G(4e6R1)6) *, 4.--W2 C(0)*, + C(RD4RI)) W4 --*-74  C(RDIRE42)- 

C(RD3RD4)-G(RD5RD6) *, 4.--W2  C(R kRE44)-CI-R145R1'16)--I, *AV C(0)C(R1)4R96)-*:6  

C(RD4R135Ve-C-(e5R1)6) *, 4'  C(R1)4-1e2)W; *, .4 	 + 
C(0)

W4-*  gielie2)-G(-R1)3R 4) 	 and 

• • 	-: 	- - C(R144-1 D2) C(0) W4  *; 	the 4' • 	 ^ ' 	--as-indicated-in wherein 	: 	. 	z• - 	- : 	• 	2 ; 	; 

Form-ula IV+, 

W I-  is-seleeted-frem-the-group-consistifig--ef•OTS-Or--14(R44)-; 

W2 from the 	 0 	N(RN2)1 

	

-is-selected 	group-eonsiatiag-of 	or 

A0V3  • • 	: 	- - 	- 	- 	- - 	- 	- 	• 	- 	e 

	

: 	: 	: 	. 	. 	 : --Noni  

W4  is 	from th - 	- - 	• 	• 	P selected 	: : . 	: : 	: 	)_ 

R3  is 	from the 	 H, F. OH, CN, (144alk-ex-y-er--Gi-gil-k--* selected 	group consisting of 

whevela-C41alkyl-antl-Gi_2allEoxy 

G-1-aalk-e 	CN o 	- elle-eHnere-1411€Priffe-atemst 

are optienal-1-y-sahstitegreap-seleeted-frem-OK- 

RA44s-seleeted3 indepeaklentl-y4or each-eccurrence-T-frora-the-greap-eansisting-ef 

hytkeg- • 	: : 	1 ' 	" 	-gelt-€14.4alkyl 	Ci_xailEe*y-Nvher-ei; - 	 or 	 -a-C4_4allEy13-er-Gi_3allEe-x-y 

may-be-eptionally-substituteil-by-ene-or-mare-fluorinest 

is 0, 1 n 	-re-2i 

hydrogen,—RiRiN RA2  is 	from 	the selected 	group consisting 	of 	 , 	hetereeyel-y15  

- - 	 • 	id—heterocyclyl - 	. 	• 	etereeyely1--(-NR 	 may optionally-be 

: 	- 	: 	: - :: 	: 	. 4. 	 • • 	• 	• 	• •' 	• 	: if . 	- 	 • 	• 	 • 	. II-Re-and-wherein 	said -hetereeyely1 
a eentains-a--1414-moiety-that--aitrogen-mity-optienall-y-be-suhstituted-hy-ene-ff-mefe-groups-R i- 

er 
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11424s-seleeted-ffein-the-grenp-eensisting 	C4_ealkyl, C2_6al-ken54-,-G-4.6alk-ynyIT-Gx. of: 

C1.4a1kenyloxy, C34allerynyle-xy3-C;_4cycloalkoxy, C.1_61+14,44(-034,- 6eyelealkylTGI_6alkoxy, 

--1-6El1kY1-N(Ra*-7-Gi-6alk-Y1-N4V) earbetril-5-G-ealkyleafbewyl-44+14")-5 

Ci-4A+1-1EY141-(Ra)-802-3-G4-ballefl-S02 N(Ra) 	(71- G4--641EY -E.-Rafr-eafbonyl-N(-Ra) , 	 , 

N(Ra) C.4,al-kyl 	C+_ealkyl-N(Ra) carbonyl Ci_ (,alkerryearherryl--N€1V3-;-E; 44,alkylectr-benyl 	 , 

Ci... Alkyl , ci_6atife-x-yci_oauvhefeui-c..14fak-y6-G2...6takeriyirGa_6 3.4,cycloalkyi, 

C3-tfikell'540*Y, G3.-6allkYfFSeNYT01-6eYelOalkOXY,  C-1-4a145444C4w-r0+-(iallEy1-141e)—,- 6flikeXY, 

€144,alkyl-44(W) 	 CI _011414144r)--ear-ben54-441e) 	CI_ carbonyl ,C4_01-kylearben1---14(-1V) , 	 , 

S027-Gkealkyl S02-14(V)--TG1-Gal-knertyl-N(Ra)-7--el.6alkylnafbony1-Alky1-41-(1?) 

C1_011(-0-14Ra) 	C4.4alk.y1 	C4_6tilke-x-y-G44,: N(Ra)G'.1 _ealkyl , 	 carbonyl 	, 

	

heter: 	 ' 	a4-7-hetereffel-A substitateEl-bye, phenyl, phenoxy, 	1 

- - 	 )--i-tinkl-wherein 	- - . 	 sa 	. 	: 	; 

be-snbstituted--with-ene-Ofinere-substintents 	frOffk-Rf and-wher-eiE-saiEl-hetereeyeIyt selected 

be 	-by 	 from 	wherein if said may optionally 	substitutedone-or-more subs-tituents selected 	.Rand 

• - 	• 	- 	- 	• 	- - 	- 	- 	- tie-natty het= 	• 	• 	• 	; 	. 	_ 	 -be substituted-hy-ene-er4nore 

grel+Ps-Rhi.  

ei-and-4443-are-e iyd-regen;  

C.1_2a1k-e-whefein4he-G4_2a1kyl--and C4.4alke-x-y-fney lluefifterhydrexylz-Galkyl or 

• - - - - • 	• 	- ; 	- 	: - -eyaile-Of optienally-be-su- 	 : 	. 	: 	.•_- : . 	: 

hydrox-y1; 

Re.R°4--afe-cach independently 	f 	• 	z,- 	; : 	- - -and 	 selected 	.: 	: 

fluorine, hydroxyl, 	 C13alkoxy; 	the C44 	 oxy may  cyane:-C.1_3alkyl or 	wherein 	alkyl and 

• - 	- 	1 	- 	- - 	- 	- 	•- optionally-be-substitifted--by-on 	: 	. . 	. 	: _ : . 	eeted-from cyano, 

hydroxyl o,. 

RI45 	R06 and 	are each-independently-seleeteEl-frenl-the-t;feup-eensisting-ef-liydr-egen7  

C4__2alkyl 	 C.1_2alkexy-t-nny -Plnefifiev-hydr-eity13-eyano, 	or -C.1_2alke-hefein-the-Galkyl and 

- 	• 	• optionally-be-subs 	tituted-ba--subst 	- ;.- 	. 	- 

- 	- 	' 	- 	• 	• 	- 	-,  ene-e 	: 	. 	.- 	noTlydrexyl-er--N(WR4 

is 	f 	 halogen, C4_2alkyl 	C.I.4alke-x-y; le 	selected 	 _ -Hydrogen, 	 or 

wherein the 	or --01.4alkoxy may--eptieneily-be-substitnted-by-ene--nr--Mefe-flnefine C4_2alkyl 

atents; 
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40-is-seleeted-from-the-greup--entisisting 	hydregenT-halegen, hydroxyl, of 	 cynne3- 

2.,alkyl or 	 : 	. 	. C44alke*yi--wherein-the-Gi_2allitl-and-ct4itikex 	-- 	- 	- • 

N(RaRb)t or-more-finerine-atems or a group selcc4eEl-frent-eyartertexyl or 

e_is. 	frein-the-greup-eensisting-of-hydregen-er-Gi-2alkYli-selected 

RN' 	• 	• 	- 	- - 	 C4_2alkyli :. 	 _ 	.p consisting-of-hydregen or 

R 	is selected from the 	-consisting 	hydrogen, C4 _3allcyl 	C._2filk-Y-learbei* group of 	 or 

wherein 	 and 	 sit; the Ci_golkyl 	C4_2alkyleadaen-yl-may-eptinnaRy be 

Gubstituents selected lieni-the-greit- 	- 	- — . 	 . 	 : 	: 
miza.o.:7  

-RN4--is selected-from the-gr-eup-eensisti-ng--ef-h-ydrogen3-Galkyl 	C i_2aIk.ylearben.yl-;- or 

wherein-4he-G.i_aallEyl-an+l-c,ialk-ylearben-yl-m-a-y-opti-enal-ly he substituted-by-a-substinient-er 

aubstituerns-seleeted-frem the -group-consisting of: one or mere-iltierines3 l-ef 
N+Raith):3  

Ra 	R -• 	 - 	 - from and 	 a , 	. 	• a 	aseurrene,e, 	the group-eensisting-ef 

; 	. 	. 	:,.. 	 - ere hydrogen-and--G14alkylt-wherein--G4._3alkyl-inny-eptionall 	- 	- • - 

• - 	-i-thierine, . 	- 	: 	crinerex-e-and-hydrox-yli 

Rbytegether---wi 	- 	 form 	4 ei-le and 	 -are attached, may 	a 	6 

memtieretVhetereeyelie-i-ingr 	 - 	- 	- 	" -eted--frem--07.87er will 	 : 	. : . 	. 	. 	: 	: : 	: 

Nt-whefein-the-4-6-membe -; - - - 	 -- • 	- • 	- 	by - 	 a 	. 	a 	.. 	uted 	one or more 

substitueins-seleeted4rem-the-gr 	 - eup-eonsistingof-flueri nec e-OF4v4rexyll 

W-is-independently selected, for 	 from the 	 RP, each occurrence, 	group consisting of. 

hydregenT-G#4alkyl, C3_ecycloalkyl, Cl4nIken-)4, C2_011i-yfty13----046tilkoxy, C+4,iilkyl-S-(-49)yr;  

(wherein-w-is--07-l-er 2), Ci_onlIE-ylearbei) 	C.1._6alk-exyearbany14( and 	 )--;-Mier-ein-G4._ 

(Alkyl , 	 , 	yl, -G3_6eyelealkyl 	C4_01 ken 	C2-ealkyn,y1, 	Cl_eallc-exy, 	Ci_ealleyl-R-0)„--;--C4._ 

N(10-1-Gt_fiallEe-x-yeartieriy1-NFRa 	 ' 6alkylear-hon yl 	 : 	; : 	: : .. : 	• 

from inere-substituents-selected 	-RR; 

Rg is-independently 	- - - 	- 	- -.- 	fr 	- 	- 	• 	- 	• 	RP, s 	. 	- - 	ce 	- _ 	 g of 

exerc,4_6alkyl, hydrogen, 	 C24alkenyl, C2_6alkynyl, Cx_ecycloalkyl, C4_6alkoxy, C,44-alk-54-S(-0),,,--;  

(wherein w is 0, 1 	2), Ci_olkylearbenyl-N(W)—iind-G'.14,allir-banyl-N-fRa)-ti,vhereiti-or 

oniky17-024,alkenyl, 	 -7-G4._ C2_ealleynyl, Cx4eyeleall ealkoxy, C+4,alkyl S(0),, 
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C.1.6alk-o-xyearbenyl-NfRa e-optienally-substituted-hane-er 6 alkylearbei*NER) , 

Rh-is-in de: 	 enee-from-the-group-eonsisting-of-hIplregen:  

Cx.4alkonyl, 	 Cx4cycl4alk-A--Gt_6alkyl S(0)2.-,--G4_6allEo*year-honyl-,- C-' 4,tilkyl, 	 -C34,alkynyl, 

RiRiN SO2 	G4...6alkyl, Cx_ealkenyl, C34,alkynyl C3_6eyelealkyl RiRiN carbonyl 	and 	; wherein 

by one or mere and--CL.4alk-y1---8(0).1-5-G.1_4alk*arbeily-l-- may optionally--be-substitated 

from RP; sabstituents selected 

Rand 	 for 	 from the Ri-are-seleeted-independontly 	each occurrence 	group-eonsisting-of 

hydrogen-,--c4 _4alkyl, e3_6eyeloallefl, heteroc-yelyl-nial-lieteroeyelylcarbonyl; wherein Ci _ialkyl 

C3  and 	aycloalkyl 

C.1_;• 	- 	 - fluorine3-hydroxyleyanerieRN-F-RaRblirbonyl and 	. 	. . 	; 	; 

- 	- 	- 	- 	- and-heteroeyelyleartienyl-mav-be-optionally-aubstituted-; 	: 	; . 	. : 	. 	- 

from C4_411C24,alkenyl, C2_6tilkynyl, C34,eyeloallE3`13-€1.4.6allealialo-C44, alkylrhydroxyl -k-54, 

RaleN Ci_oallEy1 	C4-6 	C.1-o-alk3A-greutN 	; alkyl, 	 and 	alkoxy 	 • 	- 

heterocyelyleathonyl-eentains 	NH 	 • 	- 	-substituted-by or 	 a 	meiety-that ni 	; _ 	. 	. 	: 	. 	; 

C34,alkenyl,-e?,4,alkynyl, C3_6cycloalkyl, C4__ealk-y14(0)2  and C4- one-or--more-groups--Gi_ealkyl, 

the 	 form 6-41c-ylearbonylier-leantl-Ri-taken together-with 	nitrogen-te-which-they-are-artaehed 	a 

^1 heteroeyelie-gig, 	have 	 atom selected from 0, S, -7-membered 	 which m y 

- 	, -, 	 . or-NI :,-wher 	 : 	ptionally-substituted-en-earhon-by 

- 	- - 	- - • 	ho 	 • 	• 	: 	ane one-or 	: 	.. 	. ; 	; : 	 sungof 	.. 	, 	- 

(4.1 .4ialkyl, Cl_eallioRbN 	RaRbN S01--and-RaRhis-1-earhenyl-t-wherein-saiti-0lkyl-er-- , 

by thiorine-,- hydroxyl 4alkoity-iii-asyL-eptienally-be- substituted 	 or cyano;--and-wherein-the-4--7 

heterocyclic 	be 	 -- 	• 	-.- 	: ' 	;r more membered 	 ring may 	optional 	.. 	: 	; _ 	G 

• - - 	- 	•• 	- 	- 	• 	ting 	Ci.,„alkyl 	RaRhN-earbenyl-tand-wlterein . 	- ; 	; 	; : 	. ; 	. 	of 	and 

C4_011(y1 	 by-ofke-of-iiiefe-substittients selected from-the said 	may-be-optionally-substituted 

- -, 	cyano; oxyl, 

RP for 	 frem--the-group-eonaisting-ofhalogen3  -is-independently selected, 	each oceurreneer  

hydroxyl, 	C.kolkexyrRiRiN-T-Rifels-l-earbonyl-rRiRiN SO2  and RiRils•-1-ear-hen-34-4(40) cyano, 

- 	- 	• -•• • - - 	 . 	- .- • 	. 

H. The 	 1a-a-diabetie-eontlition: use-ofLektini-PTve-patiertt 

_ 	 , 	- 	- 	- 	• 	- ; ... 	 ; 	; 	: . 	; P 	 PI 


