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[0006] 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 7:4807). 

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 Res. 63:7861) and infections diseases such as microsporidiosis, leishmaniasis, 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 99:10730). 

SUMMARY 

[0007] This disclosure is directed in part 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. 

l'0007al In a first, aspect of the present disclosure, there is provided a use of a 

compound of Formula IV in the manufacture of a medicament for treating or substantially 

preventing a fatty liver disease or liver fibrosis in a patient: 

RB1 

(RA,l- N 
Formula 

D~ is a 5-7 membered partially unsaturated heterocyclic or carbocvclic ring; 

X2 is selected from the group consisting of: +~CfRmRP2)-*, ^-W1-*, 

"RD2yCfRD5RD6V*. +-W2-CfRP5RD6V*. +-W2-C(P)-*. +-C(RPIRD2VW4-*. 4-CfRD'RmV 

C(RD3RD4)-C(RP5RD6)-*. 4-W2-C(RD3RD4yC(RD5RD6y*. +-W2-CfO)-C(RD5RD6)-*. +-

C(RD1RD2)-W3-CfRP5RD6V*. '-CfRDIRD2yW3-C(Qy*. +-C(RD1RD2)-CrRD3Rp4)-V\f4-* andH-

CfRplRP2yC('Q')-W4-*; wherein the ^ and * indicate the attachment points of X2 as indicated in 

Formula IV: 

W1 is selected from the group consisting of Q. S or N(RN1): 
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W2 is selected from the group consisting of O or N(RN2): 

W3 is selected from the group consisting of O or N('RN3')I 

W4 is selected from the group consisting of O or NfRN4); 

RB! is selected from the group consisting of H, F, OH, CN. Ci.->alkoxv or Ci-^alkvl: 

wherein Ci.udkvl and €u^alkoxy are optionally substituted by a group selected from OH. 

Ci-?alkoxy, CN or one or more fluorine atoms; 

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

hydrogen, hydroxy!, cyano. halogen. Chalky] or Ci-ialkoxv: wherein Chalky!. or Ci^alkoxy 

may be optionally substituted by one or more fluorines: 

n is 0. 1. or 2: 

RA2 is selected from the group consisting of hydrogen, R'RJN-, heterocvclvk 

heterocyclyl oxv and heterocvcly 1.- CNR"*)-: wherein said heterocvclvl may optionally be 

substituted by one or more substituents selected from Rg and wherein if said heterocvclvl 

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

or 

RA2 is selected from the group consisting of: Ci^alkyl. C^alkenvl OY^alkynyl. C%. 

ftcycloalkyl. Cu^alkoxy, Cvfialkenyloxv. C^alkynyloxv. Cvficvcloalkoxy. Cj^alkyl-SlO)^-

(wherein w is 0. 1 or 2). Cu*alkvl-N(RaK Ci^alkyl-N(RaVcarbonvl-. C-^alkvlcarbonvl-NfRa)-, 

Cuftalkyl-N(RaVcarbonvl-N(Ra)-. C.,,alkvl-N(RaVSO,-. C^alkyl-SG.-NfR^K Ci: 

^alkoxvcarbonvl-NYR3)-, C|^alkylcarbonvl-N(Ra)-Cu^alkvl-. Ci ̂ alkvl-NfRVcarbonvl-C i. 

salkyK Ci-6alkoxvCuf>alkyl-: wherein Ci^alkvl. C^alkenvi. C?-r>alkynvl Cv^cycloalkvk Cu 

*alkoxv, Cw^alkenyloxy. C^alkynvloxy. Cv^cycloalkoxy. Cs^alkyl-SfQU-, Cu^alkyl-NYR3)-. 

Ci.(salkvl-N(RaVcarbonvl-. Cur?alkvlcarhonyl-N(RaK Cu6alkvI-N(Rd)-carbonyl-N(RdV, Ci. 

Aalkyl-NfRa)-SO->-. Curtalkyl-SOo-N('Ra'K C^alkoxycarbonyl-N('Ra'K Ci^alkylcarbonvl-

NfR^Ci-^alkvl-. CuAalkyl-NfR^-carbonyl-C^.alkyl-. C^alkoxy-Ci^alkvl may optionally be 

substituted by Rp. phenyl, phenoxv, heteroarvh heteroarvloxy. heteroar y 1 - (' N Ra K heterocyclyl. 

heterocyclyloxv or heterocvclyl-N(Ra)-: and wherein said heteroaryl or phenyl may optionally 

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

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

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

groups Rh; 
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RP1 and Rp2 are each independently selected from the group consisting of hydrogen, 

fluorine, hydroxyl, Ci.?alkyl or Cu?alkoxy; wherein the Chalky! and Cj^alkoxy may 

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

hydroxyl: 

R03 and RP4 are each independently selected from the group consisting of hydrogen, 

fluorine, hydroxyl, cyano, Chalky! or C^alkoxv; wherein the CM alky! and alkoxv may 

optionally be substituted by one or more fluorine atoms or a group selected from cvano. 

hydroxyl or N(RaRb); 

RP5 and RP6 are each independently selected from the group consisting of hydrogen, 

fluorine, hydroxyl, cyano. Chalky! or Ci.-) alkoxv; wherein the Cuoalkvl and Cu^alkoxv may 

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

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

RCI is selected from the group consisting of hydrogen, halogen. Ci oalkvl or Cu^alkoxy; 

wherein the Cuoalkyl or C^alkoxv may optionally be substituted by one or more fluorine 

atoms: 

C2 R is selected from the group consisting of hydrogen, halogen, hydroxy!, cyano, CK 

?alk.vl or Cu?alkoxv: wherein the Ci^alkyl and C-^alkoxv may optionally be substituted by one 

or more fluorine atoms or a group selected from cyano. hvdroxvl or N(RaRb); 

RN1 is selected from the group consisting of hydrogen or Ci.oalkvl; 

R" " is selected from the group consisting of hydrogen or Chalky!; 

R' - is selected from the group consisting of hydrogen, Ci.^alkvl or Ci^alkylcarbonyl; 

wherein the Cu^alkvl and Cu?a 1 k v 1 carbony 1 may optionally be substituted by a substituent or 

substituents selected from the group consisting of: one or more fluorines, cyano. hvdroxvl or 

N(RaRb); 

RN4 is selected from the group consisting of hydrogen. Chalky! or Cj-oalkylcarbonyl; 

wherein the Chalky! and Ci.-alkvlcarbonvl may optionally be substituted by a substituent or 
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or Ra and Rb. together with the nitrogen to which they are attached, may form a 4-6 

membered heterocyclic ring, which may have an additional heteroatom selected from O. S. or 

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

substituents selected from the group consisting of fluorine, cyano. oxo or hvdroxvl: 

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

hydrogen. Cugalkyl, C^cycloalkyl. C^alkenyl. C^alkynvl Cu^alkoxy. Ci.,salkyi-S(0)vv-. 

(wherein w is 0. 1 or 2). Ci-nalkylcarbonyl-N(Ra)- and C]-f,alkoxycarbonyI-N('Rd)-; wherein Cu 

^alkvl Cvncvcloalkvl. C-^alkenyl, C-^alkvnyl. C ̂ alkoxv. Cr^alkyl-Sf Q)w-. Cu 

ftalkylcarbonvl-N(Ra)-. C r^alkoxycarbon vl-N(Ra)- may be optionally substituted by one or 

more substituents selected from Rp; 

Rs is independently selected for each occurrence from the group consisting of Rp, 

hydrogen, oxo. Ci-^alkvl. C^alkenvl, Co.^alkynvl C^cycloalkvL C^alkoxv. Ci^aIkyl-SfQk~, 

(wherein w is 0. 1 or 2). Ci .,-,a1 kvlcarbonvl-N(Ra)- and Cw.alkoxvcarbonvl-N(Ra)-; wherein Cu 

ftalkvl. Cy^alkenvl C%^alk\aivl. C-w-,cvcloalkyl. Ci^alkoxv. Cu^alkyl-S{0)w-„ Cu 

,salkylcarbonyl-N(Ra)-. C ir fialkoxvcarbonvl-N (Ramay be optionally substituted by one or 

more substituents selected from RP; 

R!L is independently selected for each occurrence from the group consisting of hydrogen. 

Chalky!, C^alkenvl. C-t^alkynyl. C-^cvcloalkyl. C^alkvl-SfOV-. Cu^alkoxycarbonyl-. 

Rfc'N-carbonyl- and R'R'N-SO-; wherein Chalky!. Cv^alkenvl. Gugalkynyl Cw^cvcloalkvl 

and Cusalkyl-S(OV> C uftalkyl carbon vl - mav optionally he substituted by one or more 

substituents selected from R ; 

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

hydrogen. Chalky!, C^cycloalkvk heterocyclyl and heterocvclvlcarbonvl; wherein Cj^alkyl 

and C^cvcloalkvl may be optionally substituted by one or more substituents selected from 

fluorine, hydroxyl. cyano. RaRbN-. RdR[>N-carbonyl- and Cu^alkoxv and wherein heterocyclyl 

and heterocvclvlcarbonvl mav be optionally substituted by one or more substituents selected 

from Cu-.alkvl. C^alkenyl. C?-ftalkynyl„ C^cvcloalkyl. alkoxv. halo-Ci-h-alkvl. hvdroxvl-

C].^-alkyl, RaRb.N-Cu,>alkvl- and Ci_.,:,-alkoxy-C;-js-alkyl group; and wherein if said heterocyclyl 

or liet erocycl vl carbon vl contains a -NH moiet.v that nitrogen may optionally be substituted by 

one or more groups Cu^alkyl. C^alkenyl. CYgalkynyl. CVhCvcloalkyl. CM,aikvl-S(0'b- and Ci. 

ft-alkylcarbonyl:or Rs and RJ taken together with the nitrogen to which they are attached form a 

4-7 membered heterocyclic ring, which mav have an additional heteroatom selected from O. S. 

or N: wherein the 4-7 membered heterocyclic ring mav be optionally substituted on carbon by 
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one or more substituents selected from the group consisting of fluorine, hvdroxvl. oxo 

Ci-c,alkvl. Cut,alkoxv, R'R^N-. RaRbN -SO- and RaRfaN-carbc my.l-: wherein said Ci^alkvl or Ci. 

,>alkoxv mav optionally be substitute xl bv fluorine, hvdrox-vl or cvano: and wherein the 4-7 

membered heterocyclic ring may t )e optionally substitut< xl on nitrogen by one or more 

substituents selected from the group i consisting of CY,,alkvl < ind RnRbN-carbonv]-: and wherein 

said C i alkvl may be optionally su hstituted by one or m( ire substituents selected from the 

group consisting of fluorine, hydroxy 

R is independently selected. 1 

L cyano: 

for each, occurrence, fro m the group consisting of halogen. 

hvdroxvl cvano, Ci-^alkoxv. R'RJN-, R'R-'N-carbonvl-. R^N -SO?- and R'R'N-carbonvl-NfR3)-: 

and pharmaceuticallv acceptal >le salts, stereoisomers. esters and prodrugs thereof. 

e, mere is use or a 

sal 

)7c1 In a. third aspect a use 

represented by 

"eof in 

manufacture of a medicament fo r treating or su bstantiallv preven ting liver fib: rosis in a patient. 

I0007dl In a fourth aspect of the present disclosure, there is provided a use of a 

compound of Formula IV in t he manufactui *e of a medicam ent for redu cing total plasma 

cholesterol in a patient: 
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D2 is a 5-7 membered partially unsaturated heterocyclic or carbocvclic ring: 

X2 is selected from the group consisting of: '-C(RD''RP2V*. 
+-C(RP'RD2VC(RD5RD6V*. "''-W2-CfRD5RD6)-*. '-W2-C(Q)-*. +-C(RD1RP2)-W4-*. +-C(RP'.RD2)-

CfRP3RD4'>-CfRP5RP6)-*. "-W2-CfRD3RP4VC!'RP5Rp'">-*. 'r-W2-CCOyCfRD5RD6y*. 

CfRp'RP2)-W3-C("RPSRP&)-*. +-CfRD'RD2yw3-CfO)-*. +-C(RDIRD2)-CfRD3RD4)-W4-* and *-

CfRD1RD2VCfO)-W4-*; wherein the" and * indicate the attachment points of X2 as indicated in 

Formula IV; 

W! is selected from the group consisting of 0. S or N(RN1): 

W2 is selected from the group consisting of O or N('RN2'): 

W" is selected from the group consisting of O or N(RNJ): 

W4 is selected from the group consisting of O or NfRM): 

RB1 is selected from the group consisting of H. F. OH, CN. Cu?alkoxy or Chalky!; 

wherein Chalky! and Cu? alkoxv are optionally substituted by a group selected from OH, 

Cu^alkoxy. CN or one or more fluorine atoms; 

RA1 is selected, independently for each occurrence, from the group consisting of 

hydrogen, hydroxy!, cyano, halogen. Chalky! or Ci ^alkoxv: wherein Chalky!, or Ct^alkoxy 

mav be optionally substituted by one or more fluorines; 

n is 0. 1, or 2; 

R'^2 is selected from the group consisting of hydrogen. R'R-'N-. heterocyclyl. 

heterocyclvloxv and heterocvclvl-(N RaV: wherein said heterocyclyl mav optionally be 

substituted by one or more substituents 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 from the group consisting of: Ci^alkvl. C^aikenvh C^alkynvl C%. 

Acvcloalkyl. G_,,alkoxv. Cw,alkenvloxy. C-,-f,a!kynvloxv. Cy.scvcloalkoxv- Ci^alkyl-SCO)^.-

(wherein w is P.. 1 or 2). Ci^alkvl-N(Ra)-. Cufialkyl-N(RaVcarbonvl-. Cue, al k y 1 carbon vl - N (RaK 

Cj^alkvl-NrRn-carbonvl-NrR8)-. C1^alky1-N(Ra)-SO:^, Ci-/,alkvl-SG7-NfRay. Ci: 
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/-.alkoxv •carbon vl-N(RaK Ci .Aalkvlcarbonvl-N(Ra)-Ci_*alkvl-. Ci lkyl-N(Ra"! •-carbon vl-Cu 

*aikvl~. Cw,aIkoxvCu*aJ.kvl-: wherein Cu^alkyl, Co^alkenvl. C?.*al kynvl. Cv ftcvcloalkvl. Ci. 

^alkoxv C^alkenvloxv, C-^alkvnvloxv. Cv«cvcloalkoxy. Cu^alk^ /l-S(O),-. CuAalkvl-NCR3)-. 

Ci-fialb vd -N (RaV carb on vl -. Cue, alkvlcarbonvl-NYR9)-. Cu£alkvl-N(! R.")-carbon :vl-NfRaV,Cu 

r,alkvl-l vffR'VSCV. Ci-Aalkyl-SOo-N(Ra)-. Cu*alkoxvcarbonvl-N(R ak Cu.aU cvlcarbonvl-

N(Ra)C i-ftalkvl-, Ci.ftalkyl-N(Ra)-carbonvl-Ci_*alkvK Ci-^alkoxv-C Y^alkvl m av optionallv be 

substitn ited by Rp. phenyl, phenoxv. heteroarvk heteroarvloxv. here ;roarvi-(N RaK heterocvclvl. 

heteroc vclvloxv or h eteroc vcl vl - N (Ra) -: and wherein said heteroar vl or phen vl mav optionallv 

be subs tituted with one or more substituents selected from R1; and wherein si lid heterocvclvl 

may op tionallv be substituted bv one or more substituents selected from Rg: < md wherein if said 

heteroc yclvl contains a -NH moiety that nitrogen may optionally 1: >e substitu ted bv one or more 

groups Rh: 

RD] and R02 are each independently selected from the grou p consistir ig of hydrogen. 

fluorine hydroxyl, Cu^alkvl or Cu?alkoxv; wherein the Cu-> alkvl a .nd Ci.oalk oxv mav 

optiona llv be substituted bv one or more fluorine atoms or a group selected f rora cvano or 

hvdrox-

R03 and R[>4 are each independently selected from the g roup cons: 1 sting of hydrogen. 

fiuorint hydroxyl, cvano. Cuialkvl or Cu^alkoxv: wherein the C 1.5 alkvl ai id Ci-^ alkoxv mav 

optiona llv be substituted bv one or more fluorine atoms or a group sel ected from cvano. 

hvdrox" vl or N(RaRb); 

R.05 and R06 are each independently selected from the g roup cons: isting of hydrogen. 

fluorine hvdroxvl. cvano. Cu?alkvl or Ci^alkoxv; wherein the ( 2\.->alkvl a nd Cu-)alkoxv mav 

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

one or i pore fluorine atoms.cvano. hvdroxvl or NCR"RbV. 

RC! is selected from the group consisting of hydrogen. hal< ogen, Cu?; alkvl or Cuoalkoxv; 

whereii .1 the Cu?aikv! or Ci^alkoxv mav optionallv be substitn ted by on e or more fluorine 

atoms: 

R is selected from the group consisting of hydrogen, li halogen, Ir vdroxvl. cvano. Cu 

^alkvl c >r Ci^alkoxv: wherein the Cu->alkvl and Cu->alkoxv may op tionallv b t 5 substituted bv one 

or more ? fluorine atoms or a group selected from cvano, hvdroxvl c )rNCR"Rh 

RNI is selected from the group consisting of hydrogen or C i.->alkyl; 

R1'" is selected from the group consisting of hydrogen or Ci ,?alkyl; 



RM is selected from the group consisting of hydrogen. Chalky! or Cioalkylcarbonvl: 

wherein the Ci..jalkyl and Cu?alkvlca.rbonyl may optionally be substituted by a substituent or 

substituents selected from the group consisting of: one or more fluorines, cyano, hvdroxvl or 
;m b\ 

RM is selected from the group consisting of hydrogen, Ci^alkyl or Cu?alkvlcarhoriyl; 

wherein the Cu^alkvl and C|^alkylcarbonyl may optionally be substituted by a substituent or 

substituents selected from the group consisting of: one or more fluorines, cvano. hydroxyl or 
ar>b-. 

R" and R are independently selected, for each occurrence, from the group consisting of 

hydrogen and Cs^alkvl: wherein Chalky! may optionally be substituted by one or more 

substituents selected from fluorine, cvano. oxo and hvdroxvl; 

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

membered heterocyclic ring, which mav have an additional heteroatom selected from Q. S. or 

"N; wherein the 4-6 membered heterocyclic ring may optionally be substituted bv one or more 

substituents selected from the group consisting of fluorine, cvano. oxo or hvdroxvl; 

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

C?.r,alkeiivl C-^alkvnyl, Ci .^alkoxy. Ci_6 

(wherein w is 0. 1 or 2). C;-,salkvl carbon vl-N(Ra)~ and Cu^alkoxvcarbony]-N(Ra)-: wherein Cu 

halkvl. C^cvcloalkvl. C-u,,alkenyL C^alkvnyi. Cu^alkoxy. Cu6alkvl-S(OKv-. Cu 

^alkvlcarbonvl-N(Ra')-. Ci.,salkoxvcarbonvl-N(Ra)- may be optionallv substituted bv one or 

more substituents selected from Rp; 

Rg is independently selected for each occurrence from the group consisting of R . 

uAU. v_ i-hdlKVi. UhcUfvCii VI. v.. U(,cUis. vn \ K 

(wherein w is 0. 1 or 2). Ci.^alkylcarbonvl-N(RaV and Cuf>alko 

VI. wi.(saiis.UAV, ^uwi».vi-oiuiw", 

xvcarbonvl-N(Rawherein Cu 

alkvl. C-^alkenvl. C^alkvnvl. Cu^cvcloal kyl. Cufia! koxv, Ci-/salkvl-S(0),v-, Cu 

,,alk v] carbon vl-N (Ra'K C u^alkox vcarbon vl - N (Ra V mav be op 'tionallv substituted bv one or 

more substituents selected from Rp; 

Rh is independently selected for each occurrence from tl: te group consisting of hydrogen. 

C t .fialkvl. C^alkenvl. C^alkvnvl. Cu^cvcloall :vl. Cu^alk^ /1-SCOV. C s .*alkox vcarbon vl-. 

R'R'N-carbonvl- and R'R'N-SCK-; wherein Cur,a! kvl. CY»alke arvl. C-^alkvnvl Cu.scvcloalkvl 
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Cj^saikvlcarbonvl- may optionally be substituted by one or more 

substituents selected from Rp; 

R1 and RJ are selected independently for each occurrence from the group consisting of 

hydrogen. Cu^alkyi. Ow,cycloalkyl, heterocyclyl and heterocv cl vl carbon yl: wherein Cugalkyl 

and Cu^cycloalkvl may be optionally substituted by one or more substituents selected from 

fluorine, hydroxyl. cyano. RaRbN-. RaRbN-carbonvl- and C^alkoxy and wherein hctcrocvclyl 

and beterocyclylcarbonyl may be optionallv substituted by one or more substituents selected 

from Ci-ftalkyl. C^alkenvh Co^alkynvl. C^cycloalkyL Cu^alkoxv, halo-Cug-alkvl hydroxyl-

Cj.ft-alkyl. RaRi>N-Ci.^alkvl- and Ci.^-alkoxy-Ci-f,-alkvl group: and wherein if said heterocyclyl 

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

one or more groups Ci^,alkvl. C^alkenyl, Cv^alkynyl. C-^cvcioalkvL Cw;alkyl-S(Q)?- and Cu 

f,-a.lkvlcarbonyl:or R' and RJ taken together with the nitrogen to which they are attached form a 

4-7 membered heterocyclic ring, which may have an additional heteroatom selected from O. S. 

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

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

Cj^alkvl CuAalkoxy, RaRbN-. RaRbN-SO?- and RaRbN-carbonvl-: wherein said Chalky! or Cu 

^alkoxv mav optionally be substituted bv fluorine, hydroxyl or cyano; and wherein the 4-7 

membered heterocyclic ring may be optionallv substituted on nitrogen bv one or more 

substituents selected from, the group consisting of Cur,alkvl and RaRbN~carhonvl-: and wherein 

said Cjalkvl may be optionally substituted bv one or more substituents selected from the 

group consisting of fluorine, hydroxyl. cyano; 

Rp is independently selected, for each occurrence, from the group consisting of halogen, 

hydroxyl. cvano. Cu/s alkoxv. R]R^N-. R'R'N-carbonyl-. R'R-'N-SO?- and R'R'N-carbonyl-NfR4)-: 

and pharmaceuticallv acceptable salts, stereoisomers, esters and prodrugs thereof. 

i'0007e] In a fifth aspect of the present disclosure, there is provided a use of a compound 

of Formula IV in the manufacture of a medicament for decreasing whole blood HbAu or 

lowering the plasma level of BbAu- in a patient: 

A1\ ^ rT V' + X 

COoH 
(R ')n H 

2 Fomiula IV 

P2 is a 5-7 membered partially unsaturated heterocyclic or carbocvclic ring; 
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2 ~l~ D1 D° X is selected from the group consisting of: -C(R R 
+-C(RP1 Rp2)™CrRp5RD6)-*. +-W2-C(RD5RP6)-*. +-W2-CfOV1:. +~C(RP!RP2)-W4-*. ^CfRDiRD2V 

R^-CfR^R06)-*. 4-W2-CfRD3RD4)-C(RD5RP6)-*. +-W2-C""" o/r>D5nD6, * + 
D[DD2\ W3 rvT?D5DD6)_*_ ^-C(RDIRp2)-W3-C(0)-il;. +-C(RD1RD2)-C(RP3RLM)-'' 

Dij%D2x TI/4 *. ...! ancj * indicate the attachment points of X2 as indicated in 

IV; 

r] is selected from the group consisting 

W2 is sel ected from the group consisting 01 f O or NCR1®): 

W3 is sel ected from the group consisting o: f 0 or NfRN3): 

W4 is sel ected from the group consisting o: f 0 or NCRN4); 

RB1 is se 1 ected from . the group consisting o f H, F. OH. CN. Ci^alkoxv ' or Ci.^al kvl; 

wherei in Curator* A and C-u^a Ikoxv are optionallv su bstituted bv a grc >up selecte •d from O H, 

C I-? all :oxv, CN ' or one or ni sore fluorine atoms; 

RA! is se lected. indc jpendentlv for each occ mrence, from the * group coi isisting o f 

aeti, hvdroxvl. cyano, halogen, Ci.4alkvl or Ci--.alkoxv; wherein Ci^alkyi. or Ci--.alkoxv 

n is 0, 1. or 2: 

,A2 "1 ected from the group consisting of 

he tero cvclvloxv ar id heterocv clvl-fNRa)-; wherein said 1 leteroc-vcl vl mav optionally be 

su bstit :uted bv one or more su bstituents selected fro m Rg and wher< sin if said heterocvclvl 

CO ntai: ns a -NH mo iety that niti •ogen mav optionallv b subs' tituted by one or more groups Rh; 

or 

RA2 is select ed from the group consisting of: Ci -.salkvl. . C?.r-,alken vl. C';.r,alkvnvi, Cv 

/do alkvl. Ci.r.alk oxv, Cu/salla mvloxv, CvAalkviiylox1 V. CVAC :vcloalkox v, Ci-;.alkyl~S(0}w-

fw here sin w is 0, 1 o T 2), Cufsalk1 vl-NCR9)-. Ci^alkvl-Nr Ra)-car bonvk Ci .*alk vl carbon vl -N ( Ra)-, 

c, -fiall cvl-N(Ra)-car bonvl-N(Ra) Ci-fialkvl-NfR^-SO-)- Ci_6a lkvi-SO->-r ̂ RaK C.. 

A al kox ,vcarbonvl-N( RaV. Ci-salk vl carbon vl-N {Rd) - C i-A £ ilkvk ( r,.r,alkvl-T "KRVcarbonvl-C i. 

*al .kvl- Cu«alkoxv( ?u?,alkvl-; wl lerein Cu^alkvL Co^all :envl. ( D-^alkvnv 1, Cuficvcloalkyl, Cu 

*al .kox v. Cv„alkenv loxv. Cvr-,alk vnvloxv. CvACvdoalko 'xv, Ci. .Aalkvl-S(C Ci.fialkvl-N(RaV, 

Ci -f>all cvl-N(RaVcar bonvl-, C i _,s2 i!kvlcarbonvl-N{RaK C ' i .^alk v i-N(Ra)-Cc irbonvl-N(R*1)-, Cu 

aVSOo-, C,-,-,alkvI~SO-'-N(Ra)-. Ci 

')C i-ftaikyl-. Ci-ftalkvl-N(Ra)"Carbonvl-Ci,^alkvl~. Ci-^alkoxv-Ci.,>alkvl mav optionallv be 
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substituted by Rp. phenyl, phenoxv. heteroarvL heteroarvloxv. hetcroarv 1 -(NRa')-. heterocvclvl. 

heterocvclvloxv or heterocvclvl-"N(Raand wherein said heteroarvl or phenyl mav optionaliv 

be substituted with one or more substituents selected from R1; and wherein said heterocvclvl 

may optionally be substituted by one or more substituents selected from Rg: and wherein if said 

heterocvclvl contains a -NH moietv that nitrogen mav outionally be substituted bv one or more 

groups Rh; 

RD1 and R.D2 are each indeDendentlv selected from the group consisting of hydrogen. 

fluorine, hvdroxvl. Cu-alkvl or Cuoaikoxv: wherein the Cu?alkvl an d Cu^alkoxv mav 

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

hydroxy!; 

RD" and R04 are each independently selected from the grc )up consisting of hydrogen. 

fluorine, hvdroxvl. cvano. Cu%alkvl or Cuoaikoxv: wherein the Ci. alkvl and Cu* alkoxv mav 

optionally be substituted bv one or more fluorine atoms or a s zroup selected from cvano. 

hvdroxvl or N(RaRb); 

R05 and RD6 are each independently selected from the gn >up consisting of hvdrogen. 

fluorine, hvdroxvl. cvano. Ci.-'alkvl or Ci.oalkoxv: wherein the C 1.-:alkvl and Cu?alkoxy mav 

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

one or more fluorine atoms.cvano. hvdroxvl or N(RaRh); 

R ' is selected from the groim consisting of hvdrogen. halo gen. Cu--alkvl or Cu?alkox.v; 

wherein the Cu-> alkvl or Cu-.alkoxv may optionallv be substituted bv one or more fluorine 

atoms; 

R ~ is selected from the groiro consisting of hvdrogen, halogen, hvdroxvl, cvano, Cu 

2alkvl or Cu-> alkoxv: wherein the Cu?alkvl and Cuoaikoxv mav onti ionallv be substituted bv one 

or more fluorine atoms or a group selected from cyano. hvdroxvl or • N(RaRb); 

RN] is selected from the grouo consisting of hvdrogen or Ci. .9 alkvl; 

RNl is selected from the group consisting of hvdrogen or Ci. alkvl; 

RNJ is selected from the grouo consisting of hvdrogen. Ci .^alkvl or Cu?alkvlcarbonvl; 

wherein the Ci.^alkvl and Cu?alkylcarbonyi may optionally be substituted bv a substituent or 

substituents selected from the group consisting of: one or more fluorines, cyano. hydroxy! or 

N(RaRh): 
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RN4 is selected from the group consisting of hydrogen, Cu^alkyl or Cu-- alkvl carbon vl; 

wherein the CVialkvl and Cu^alkylcarbonyl mav optionally be substituted bv a substituent or 

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

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

hydrogen and Chalky!: wherein Cu^alkyl may optionally be substituted bv one or more 

substituents selected from fluorine, cvano. oxo and hvdroxvl; 

membered heterocyclic ring, which may have an additional heteroatom selected from O. S. or 

N; wherein the 4-6 membered heterocyclic ring may optionallv be substituted bv one or more 

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

R1 is independently selected, for each occurrence, from the group consisting of Rp. 

hydrogen. Ci-*alkvL C^cvcloalkyl. C^alkenyl, C^alkynyL Cuoaikoxv. Ci^alkyl-SfQk-. 

(wherein w is 0. 1 or 2). €i^alkvlcarhonvl-NfRH)- and Ci^alkoxycarhonyl-NfR")-; wherein Cu 

Aalkvl Cj-^cvcloalkvl. C^alkenyl. C-'.^alkynvl Cugalkoxy. Cj:r>alkyl-S(Q)w-. Cu 

,,aIky]earbonvl-N(Ra)-. Ci^alkoxvcarbonvl-NfR'V mav be optionally substituted bv one or 

more substituents selected from Rp; 

Rs is independently selected for each occurrence from the group consisting of Rp. 

hvdrogen. oxo. Ci^alkvl. C^alkenyl C^alkvnyl. Cuf>cvcloaikyL Ci^alkoxv. C^alkvl-SfO'U-. 

(wherein w is 0. 1 or 2). Cr^alk vlcarbon yl-N(R.n)- and Ci.Aalkoxvcarbonvl-NfR'V; wherein Cu. 

Aalkvl. Cunalkenvl, Co-Aalkynvl. C^cvcloalkyL CUAalkoxv, Ci-^alkvl-Si Q\y~. Cu 

,salkvlcarbonyl-N(RaCi.t,alkoxvcarbonvl-N(Ra)- mav be optionally substituted by one or 

more substituents selected from RP: 

Rh is independently selected for each occurrence from the group consisting of hvdrogen. 

Chalky!. C^alkenyl, C^alkynyl, C^cvcloalkvl. Cu6alkyl--S(Q)?--, Ci.fsalkoxycarhorivl-. 

R'R^N-carbonvl- and R'R-*N-SO>-; wherein Ci^alky!. C^alkenvl. C'u„alkvnvl Cw;cycloa1kvl 

and Ci^alkvl-S(QV. Cuaalkvlcarbonyl- mav optionally be substituted by one or more 

substituents selected from Rp; 

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

hvdrogen, Cu-alkvl. Cw,cvcloalkvl, heterocyclyl and heterocvcl vi carbon vl; wherein Cu-alkvl 

and Cvficvcloalkyl mav be optionally substituted bv one or more substituents selected from 

fluorine, hydroxyl. cvano, RaRbN-. RaRbN-carbonvI- and Ci^alkoxy and wherein heterocvclvl 
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and heterocvclvlcarbonvl mav be optionally substituted bv one or more substituents selected 

from Ci-fialkvL C^alkenyl, Cu,salkynyl. Cv^cvcloalkvl Cur,alkoxv. halo-Cu^-alkyl hvdroxv)-

Cs.A-alkvl RaRbN-Ci -rMkvl- and Cuft-alkoxy-Cu,2-alkyl group: and wherein if said heterocvclvl 

or heterocvclvlcarbonyi contains a -NH moiety that nitrogen mav optionally be substituted bv 

one or more groups Cu^alkyl C^alkenyl. CY^alkvnvl C-u,cvcloalkvl Ci^alkvi-SfQ)-)- and Cu 

A-alkylcarbonvkor R' and RJ taken together with the nitrogen to which thev are attached form a 

4-7 membered heterocyclic ring, which may have an additional heteroatom selected from Q. S. 

or N; wherein the 4-7 membered heterocyclic ring mav be optionally substituted on carbon by 

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

Chalky!, Cu*aIkoxy. R;iRbN-. RaRbN-SQ->~ and R^R^-carbonvl-: wherein said Chalky! or Cu 

^alkoxv mav optionally be substituted by fluorine, hydroxyl or cyano; arid wherein the 4-7 

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

substituents selected from the group consisting of Cu^alkvl and RaRhN-carbonyl-; and wherein 

said Ci-6alkvl mav be optionally substituted bv one or more substituents selected from the 

group consisting of fluorine, hydroxyl cyano: 

R} is independently selected, for each occurrence, from the group consisting of halogen, 

hydroxyl cvano. Cu^alkoxy. R'R'N-. R'R^N-carbonyl-. R'RJ'N-SO?- and R'R'N-carbonvl-N(Ra)-: 

and pharmaceuticallv acceptable salts, stereoisomers, esters and prodrugs thereof. 

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 furnagillin 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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CLAIMS 

1. Use of a compound, of Formula IV in the manufacture of a medicament for A method of 

treating or substantially preventing a fatty liver disease or liver fibrosis in a patient comprising 

administering to a patient in need thereof a therapeutically effective amount of compound 

X2 is selected from the group consisting of: "~C(RD1RD2)~*, 
+-C(RD1RD2)-C(RD5RD6)-*, +-W2-C(RD5RD6)-*, +-W2-C(0)-*, +-C(RD1RD2)-W4-*, +-C(RDIRD2)~ 

C(RD3RD4)-C(RD5RD6)-*, +-W2-C(RD3RD4)-C(RD5RD6)-*, +-W2-C(0)-C(RD5RD6)-*, +-

C(RD1RD2)-W3-C(RD5RD6)-*, +-C(RD1RD2)-W3-C(0)-*, +-C(RD1RD2)-C(RD3RD4)-W4-* and +-

C(RD1RD2)-C(0)-W4-*; wherein the + and * indicate the attachment points of X2 as indicated in 

Formula IV; 

W1 is selected from the group consisting of O, S or N(RN1); 

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

3 N3 W is selected from the group consisting of O or N(R! ); 

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

RB1 is selected from the group consisting of H, F, OH, CN, Cj^alkoxy or Ci^allcyl; 

wherein Ci^alkyl and Ci^alkoxy are optionally substituted by a group selected from OH, 

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

RA1 is selected, independently for each occurrence, from the group consisting of 

hydrogen, hydroxyl, cyano, halogen, Cj^alkyl or C^alkoxy; wherein Ci^alkyl, or C^alkoxy 

may be optionally substituted by one or more fluorines; 

n is 0, 1, or 2; 

RA2 is selected from the group consisting of hydrogen, R'R'N-, heterocyclyl, 

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

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

RB1 

Formula IV 

D is a 5-7 membered partially unsaturated heterocyclic or carbocyclic ring; 
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and pharmaceutically acceptable salts, stereoisomers, esters and prodrugs thereof. 

2. The method use of claim 1, wherein the fatty liver disease is selected from the group 

consisting of: non-alcoholic steatohepatitis, liver cirrhosis, focal fatty liver, or hepatocellular 

carcinoma. 

3. The use method of claim 1 or 2, wherein the patient is a human. 

4. The use method of any one of claims 1-3, wherein the compound is to be administered 

orally. 

5. Use of a A method of treating or substantially preventing fatty liver disease comprising 

administering to a patient in need thereof a therapeutically effective amount of the compound 

represented by 

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

6. Use of.a A method of treating or-substantially preventing liver fibrosis comprising 

administering to a patient in need thereof a therapeutically effective amount of the compound 

represented by 

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

7. The method use of claim 5, wherein the the compound is to be administered orally. 

8. The use method of claim 5 or 6, wherein the fatty liver disease is selected from the group 

consisting of: non-alcoholic steatohepatitis, liver cirrhosis, focal fatty liver, or hepatocellular 

carcinoma. 

9. The use method of any one of claims 1-8, wherein the compound is to be administered in a 

once daily or twice daily dosage. 

10. The use method of any one of claims 1-9, wherein the dose of the compound is less than 

about 10 mg/kg. 

or a pharmaceutically acceptable salt thereof in the 

or a pharmaceutically acceptable salt thereof in the 
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11. Use of a iV m the man •e of a 

reducing total plasma cholesterol in a patient in need therefor comprising 

patient in a therapeutically effective amount of compound r 

(RA1,n 
COoH 

Formula IV 

te-a 
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and Ci_6alkyl-S(0)2-, Ci^alkylcarbonyl- may optionally be substituted by one or more 

substituents selected from Rp; 

hydrogen, Ci^alkyl, C3-<>cycloalkyl, heterocyclyl and heterocyclylcarbonyl; wherein Cj^alkyl 

and C3-6cycloalkyl may be optionally substituted by one or more substituents selected from 

fluorine, hydroxyl, cyano, R^^-carbonyl- and Ci-salkoxy and wherein heterocyclyl 

and heterocyclylcarbonyl may be optionally substituted by one or more substituents selected 

from Ci-ealkyl, C2.6alkenyl, C2-6alkynyl, C3-6cycloalkyl, Cj^alkoxy, halo-Ci-6-alkyl, hydroxyl-

Ci-e-alkyl, RaRbN-C].6alkyl- and Ci_6-alkoxy-Ci_6- alkyl group; and wherein if said heterocyclyl 

or heterocyclylcarbonyl contains a -NH moiety that nitrogen may optionally be substituted by 

one or more groups Cj^alkyl, C3^alkenyl, C3_6alkynyl, C3-6cycloalkyl, Ci^alkyl-S(0)2- and C\. 

6-alkylcarbonyl;or R1 and RJ taken together with the nitrogen to which they are attached form a 

4-7 membered heterocyclic ring, which may have an additional heteroatom selected from O, S, 

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

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

Ci_6alkyl, Cj^alkoxy, R^^-, RaRbN-S02- and RaRbN-carbonyl-; wherein said Cj^alkyl or Cu 

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

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

substituents selected from the group consisting of Ci^alkyl and RaRbN-carbonyl-; and wherein 

said Ci^alkyl may be optionally substituted by one or more substituents selected from the 

group consisting of fluorine, hydroxyl, cyano; 

Rp is independently selected, for each occurrence, from the group consisting of halogen, 

hydroxyl, cyano, Ci.6alkoxy, RjRjN-, R^N-carbonyl-, R^N-SCV and R&N-carbonyl-NOOs 

and pharmaceutically acceptable salts, stereoisomers, esters and prodrugs thereof. 

12. The method, use of claim 11, wherein the compound is represented by 

R1 and RJ are selected independently for each occurrence from the group consisting of 

or a pharmaceutically acceptable salt thereof. 
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13. Use of a compound of Formula IV in the manufacture of a medicament for A method of 

decreasing whole blood HbA}C or lowering the plasma level of HbAic in a patient in need 

thereof,—comprising administering to—fee patient a therapeutically effective amount of 

X2 is selected from the group consisting of: +-C(RD1RD2)-*, 
+-C(RmRD2)-C(RD5RD6)-*, +-W2-C(RD5RD6)-*, +-W2-C(0)-*, +-C(RmRD2)-W4-*, +-C(RD1RD2> 

C(RD3RD4)-C(RD5RD6)-*, +-W2-C(RD3RD4)-C(RD5RDf>*, +-W2-C(0)-C(RD5RD6)-*, +-

C(RDIRD2)-W3-C(RD5RD6)-*, +-C(RD1RD2)-W3-C(0)-*, +-C(RD1RD2)-C(RD3RD4)-W4-* and +-

C(RD1RD2)-C(0)-W4-*; wherein the + and * indicate the attachment points of X2 as indicated in 

Formula IV; 

W1 is selected from the group consisting of O, S or N(RN1); 

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

W3 is selected from the group consisting of 0 or N(RN-5); 

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

RB1 is selected from the group consisting of H, F, OH, CN, C^alkoxy or C^alkyl; 

wherein C 1.3alky 1 and Cj^alkoxy are optionally substituted by a group selected from OH, 

C]-2alkoxy, CN or one or more fluorine atoms; 

RA1 is selected, independently for each occurrence, from the group consisting of 

hydrogen, hydroxyl, cyano, halogen, C^alkyl or Ci^alkoxy; wherein Ci^alkyl, or Ci^alkoxy 

may be optionally substituted by one or more fluorines; 

n is 0, 1, or 2; 

R^ is selected from the group consisting of hydrogen, R'R'N-, heterocyclyl, 

heterocyclyloxy and heterocyclyl-(NRa)~; wherein said heterocyclyl may optionally be 

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

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

RB1 

Formula IV 

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

or 
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6alkylcarbonyl-N(Ra)-, C}^alkoxycarbonyl-N(Ra)~ may be optionally substituted by one or 

more substituents selected from Rp; 

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

Ci-6alkyl, C3-6alkenyl, C3^alkynyl, C3^cycloalkyl, Cj.6alkyl-S(0)2-, Ci^alkoxycarbonyl-, 

R'RjN-carbonyl- and R^N-SCb-; wherein Chalky!, Cs^alkenyl, C3„6alkynyl C^^cycloalkyl 

and Ci-6alkyl-S(0)2-, Ci^alkylcarbonyl- may optionally be substituted by one or more 

substituents selected from Rp; 

R1 and Rj are selected independently for each occurrence from the group consisting of 

hydrogen, Ci^alkyl, C3-6cycloalkyl, heterocyclyl and heterocyclylcarbonyl; wherein Ci^alkyl 

and C3-6cycloalkyl may be optionally substituted by one or more substituents selected from 

fluorine, hydroxyl, cyano, R'^R^-, RaRbN~carbonyl~ and Cs^alkoxy and wherein heterocyclyl 

and heterocyclylcarbonyl may be optionally substituted by one or more substituents selected 

from Cj„6alkyl, C2-6alkenyl, C2^alkynyl, C3^cycloalkyl, Ci^alkoxy, halo-Ci-6-alkyl, hydroxyl-

CWalkyl, RaRl1N-Ci.galkyl- and Ci_6-alkoxy-C]_6-alkyl group; and wherein if said heterocyclyl 

or heterocyclylcarbonyl contains a -NH moiety that nitrogen may optionally be substituted by 

one or more groups C}.6alkyl, C3.6alkenyl, Cs^alkynyl, C3^cycloalkyl, Ci_6alkyl-S(0)2- and Cj. 

6-alkylcarbonyl;or R1 and RJ taken together with the nitrogen to which they are attached form a 

4-7 membered heterocyclic ring, which may have an additional heteroatom selected from O, S, 

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

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

Ci„6alkyl, C^alkoxy, R^1^-. RaRbN-S02- arid R^^-carbonyl-; wherein said Cj^alkyl or 

galkoxy may optionally be substituted by fluorine, hydroxyl or cyano; and wherein the 4-7 

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

substituents selected from the group consisting of Chalky! and RaRbN-carbonyl-; and wherein 

said Cj.6alkyl may be optionally substituted by one or more substituents selected from the 

group consisting of fluorine, hydroxyl, cyano; 

Rp is independently selected, for each occurrence, from the group consisting of halogen, 

hydroxyl, cyano, Ci^alkoxy, R'R'N-, R^N-carbonyk R1RjN-S02- and R^N-carbonyl-NCR3)-; 

and pharmaceutically acceptable salts, stereoisomers, esters and prodrugs thereof. 

14. The method use of claim 13, wherein the patient has a diabetic condition. 

15. The fnetked-use of any one of claims 1-14, wherein the patient is not obese. 


