2.

4

[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 ef 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 infectious 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

[6007] 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.

16007al 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:

RB‘E
RA2
O\\S/P p? Y,
2
(RAT)n__\i N \§ + X
CO,H
Z 2 Formula IV

D? is a 5-7 membered parti ally unsaturated heterocyclic or carbocvelic ring:

X is selected from the group consisting of: -C(RPIRP?).x * oyl x
* ORPRPY-CRDIRPG* . WA CRPRD)* L WhCO)-*. *-CRD RO WAt . O(RPRDY.
CRPRPY-CRPRDY* W CRPRP)-CRPRY)-#. * W2-C(O)-CRPR PG *_*.
CRPRP)-WACRPPRPY* -CRPRPA-W-C(Q)-*, -C(RP'RP?)-CRPPRP)-W*-* and "

CRP'RPH-C(0)-W*-*: wherein the * and * indicate the attachment points of X as indicated in

Formula IV:

W' is selected from the sroup consisting of 0. S or N(RM:




S
J;Q

W is selected from the group consisting of O or N(R™);

W is selected from the group consisting of O or NERMy,

W is selected from the group consisting of O or N{ RN

R®' is selected from the group consisting of H. F, OH, CN, C;alkoxy or C;.aalkyl:

wherein C).salkyl and C).,alkoxy are optionally substituted by a group selected from OH

Cioalkoxy, CN or one or more fluorine atoms;

Al . , L .
R™ is selected., independently for each occurrence. from the group consisting of

hydrogen, hydroxvl, cvano, halogen. Ci.aalkyl or Cjzalkoxy: wherein Cjqalkyl, or C;.salkoxy

may be optionally substituted by one or more fluorines:

&

nis{. 1, or

R is selected from the oroup consisting of hvydrogen, RiP{jN—, heterocvelvi,

heterocyelvloxy and heterocvelyvi-(NRY)-: wherein said heterocyelyl mayv  optionally _be

substituted by one or more substituents selected from R® and wherein if said heterocvelyl

contains a ~NH moiety that nitrocen may optionally be substituted by one or more groups R

or

Cealkyl-N{R*)-carbonvl-N(R*)-. C) salkyl-N(R")-SOs-. C).alkyl-8C:-N(R")-, €.
salkoxyearbonyl-N(R™)-. C;.qalkvicarbonyl-N(R*)-C.salkyl-, Cy.calkvi-N(R*)-carbonyl-C,.

salkvl-, C)ealkoxyC) salkvl-: wherein Cealkvl, Coealkenyl, Coealkynyl, Cigeycloalkyl, €.

salkoxy, Cs.alkenvioxy. Caealkynvioxy. Csecycloalkoxy, Cy.ealkyl-S(O)y-. Ciealkyl-NER)-,

N(RC).salkyi-, C;salkvl-N(R")-carbonyl-C).salkyl-. Cisalkoxy-C).ealkyl may optionally be

substituted by R”. phenvl, phenoxv. heteroarvl, heteroarvloxy, heteroaryi-(NR®)-, heterocyelvl,

heterocyelvloxy or heterocyvel vI-N(R™-: and wherein said heteroaryl or phenyl may optionally

be substituted with one or more substituents selected from R'; and wherein said heterocvelyl

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

heterocyelyl contains a —NH moietv that nitrogen mav optionally be substituted by one or more

groups R
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R® and R™ are each independently selected from the group consisting of hvdrogen

fluorine, hydroxyl, Ci.,alkyl or Cjoalkoxy: wherein the Ci.alkyl and Cj.oalkoxy may

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

hydroxyl:

R™ and R™ are each independently selected from the eroup consisting of hydrogen,

fluorine, hydroxyl. cvano, Cj.alkyl or Cj.aalkoxy; wherein the Ci5 alkyl and Cy.5 alkoxy may

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

hydroxvl or N(R*R%):

R™® and R™® are each independently selected from the sroup consisting of hydrogen.

fluorine, hydroxvl. evano, Cinalkyl or C;.alkoxy: wherein the C;oalkvl and C)oalkoxy may

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

one or more fluorine atoms.cvano., hvdroxyl or N(R'R™):

wherein the Cioalkyl or Cio.alkoxy may optionally be substituted by one or more fluorine

atoms;

R is selected from the group consisting of hydrogen, halogen, hydroxvl, cvano. Ch

or more fluorine atoms or a group selected from cvano, hvdroxyl or N( RaRb);

RM is selected from the group consisting of hvdrogen or Cy.palkyl:

R™ is selected from the group consisting of hvdrogen or C;alkyl;

wherein the Csalkyl and C).oalkylcarbonyl may optionally be substituted by a substituent or

substituents selected from the group consisting of: one or more fluorines, ¢cvano, hvdroxyi or

N(R*R™);

wherein the Cy.salkyl and Cioalkvicarbonvl may optionally be substituted by a substituent or

substituents selected from the eroup consisting of one or more fluorines, cvano, hvdroxyl or
N(R'R"):

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

hydrogen and C).salkyl: wherein C;salkvl may optionally be substituted by one or more

substituents selected from fluorine, CVano, OXO and hydroxvl:
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or R and R® topether with the nitrogen to which they are attached. may form a 4-6

membered heterocvelic ring, which mav have an additional heteroatom selected from O, S, or

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

substituents selected from the sroup consisting of fluorine, cvano. oxo or hydroxyi:

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

(wherein w is 0. 1 or 2). Cj¢alkvicarbonvl-N(R*)- and C, calkoxyecarbonvl-N(R™)-; wherein C;.

salkvl,  Cigcycloalkvl, Chealkenyl, Cosalkynyl, Ciealkoxy, Crealkyl-S(O)y-.  Cr.

salkylcarbonyl-N(R™)-. C; salkoxycarbonvl-N(R")- may be optionally substituted by one or

more substituents selected from R”:

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

bydrogen, oxo, C.salkyl, Coealkenvl, Cyealkynyl, Csecyeloalkyl, Ciealkoxy, Cieallyl-S(O)y-,

(wherein w is 0. 1 or 2), Cy.ealkyicarbonyl-N(R")- and C,.calkoxyearbonyl-N(R"-: wherein C,.

sallevl,  Coealkenyl, Coealkynvl,  Cigcveloalkvl, Ciealkoxy,  Ciealkyl-S(O)y-.  Cj.

salkyicarbonvl-N(R™)-, C, calkoxvearbonvi-N(R®)- may be optionally substituted by one or

- ])
more substituents selected from R

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

Creatkyl, Csealkenvl, Csgalkvnyl, Csecveloalkyl,  Ciealkyl-S(O)-. Ciealkoxycarbonyl-,

and _Cealkyl-S(O)-, Cealkyicarbonyl- may optionally be substituted by one or more

substituents selected from R’

R’ and R! are selected independently for each cccurrence from the group consisting of

hvdrogen. Caalkyl, Csecveloalkyl. heterocvelyl and heterocyelylearbonyl, wherein C).qalkyl

and Cs.ecyeloalkyl mav be optionally substituted by one or more substituents selected from

fluorine, hydroxyl, cvano. R°R°N-, R*R"N-carbonyl- and C,salkoxy and wherein heterocyelyl

and heterocvclvicarbonyl mav be optionally substituted bv one or more substituents selected

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

one or more groups Crealkyl, Ciealkenyl, Cs.callevnyl, Csgcveloalkyl, Ciealkvi-S(O)y- and C).

g-alkylcarbonylor R’ and R’ taken together with the nitrogen to which they are attached form a

4.7 membered heterocvelic ring, which may have an additional heteroatom selected from O, S.

or N: wherein the 4-7 membered heterocvelic ring mav be optionallv substituted on carbon by
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one or more substituents selected from the group consisting of fluorine, hydroxvl, oxo. ¢vano

Cisalkyl, Cpsalkoxy, R*RN-. R*R"N-SO,- and R*R"N-carbonyl-: wherein said Csalkyl or C;.

salkoxy may optionally be substituted by fluorine, hydroxvl or cyano: and wherein the 4-7

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

substituents selected from the group consisting of C)alkyl and R°R"N-carbonyl-; and wherein

said C).salkyl may be optionally substituted by _one or more_substituents selected from the

group consisting of fluorine, hvdroxyl. cvano:

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

hydroxyl, cyano, Ciealkoxy, RRIN-. R'R'N-carbonyl-. R'R'N-SO»- and R'R'N-carbonyl-N(R%)-:

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

[6007b] In a second aspect of the present disclosure, there is provided auseof a

compound represented by

\

\/N\/\‘ o o
\\S//
e ey
F ‘ (8] O+

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

or a pharmaceutically acceptable salt thereof in the

patient.

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

represented by

0" "OH or _a pharmaceutically acceptable salt thereof 1n the

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

000741 In a fourth aspect of the present disclosure. there is provided a use of a

compound of Formuda IV in the manufacture of a medicament for reducing total plasma

cholesterol in a patient:




RB'I
RAZ
O\\S//O D2 ),
2
RN T

f H
CO,H 4
Z 2 Formula IV

D is a 5-7 membered partially unsaturated heterocyelic or carboeyelic ring;

X2 is selected from the group consisting of: LORPIRPA - w s
* O(RP'RPYCRPRP) . LW CRPRY*. T W20+, - CRPRPYW*, .oRPIR™).
CRPRPY.CRPRY)* W2 CRPRPY)-CRDRY)*. * W2-C(0)-CRPTRDE).*. *.
CRY RPY-W-CRPSRP- % . CRPIRP)-WA-CLO)-%. - CRY R CRDRPY- W and *-

C(RP'RPH_CrO)-W*-*: wherein the © and * indicate the attachment points of X- as indicated in

Formula IV

W' is selected from the sroup consisting of 0. 8 or NN

W2 is selected from the group consisting of O or N(R™):

W is selected from the aroup consisting of O or N(R™®);

W* is selected from the oroup consisting of O or N{ RN“;}:

R"' is selected from the group consisting of H, F. OH, CN. Calkoxy or C, salkvl;

Cioalkoxy, CN or one or more fluorine atoms:

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

may be ontionally substituted by one or more fluorines:

nisQ 1. or2:

R™ is selected from the group consisting  of hvdroegen, R'RIN-, heterocyelvi,

heterocyclvloxy and heterocyclvl-(NR*)-: wherein said heterocyelvl mav optionallv be

substituted by one or more substituents selected from R® and wherein if said heterocyelyl

contains a —NH moiety that nitrogen mav optionallv be substituted by one or more grouns Rh;

or

R* is selected from the group consisting of: €, salkyl. Cs salkenyl, Cygalkynyl, Cs.

Ccalkyl-N(R*)-carbonyI-N(RY)-, Ccalkyl-N(R*)-800-, Cjoalkyl-SO»-N(R*)-. C,.
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salkyl-. Cy.ealkoxvC).salkvi-: wherein C; qalkyl, Cosalkenvl, C)salkynvl, Csecyeloalkyi, C).

salkoxy. Casalkenvioxy, Cy galkynyloxy. Cageveloalkoxy, Ciealkyl-S(O)y-. Cjsalkyl-N(R")-,

B

substituted by R”. phenvl, phenoxy. heteroarvl, heteroarvloxy, heteroarvi-(NR*)-. heterocyelyl,

heterocyelyloxy or heterocyelyl-N{R™)-: and wherein said heteroaryl or phenyl mav optionally

be substituted with one or more substituents selected from R': and wherein said heterocyelyl

may optionally be substituted bv one or more substituents selected from R®: and wherein if said

heterocyelvl contains a —NH moiety that nitrogen may optionally be substituted bv one or more

h
groups R;

RP! and R™” are each independently selected from the group consisting of hvdrogen.,

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

hydroxvl;

R™ and R™ are each independently selected from the sroup consisting of hydrogen.

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

hydroxvl or N(R*R"):

R™ and R™ are each independently selected from the eroup consisting of hvdrogen,

fluorine, hydroxvl, cvano, C;oalkvl or Cjalkoxy: wherein the Ciaalkyl and Cioalkoxy may

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

: yar b
one or more fluorine atoms.cvano, hydroxvl or N(R*R");

R is selected from the group consisting of hydrogen, halogen, Cjoalkyl or Cioalkoxy;

wherein the Cioalkyl or Cioalkoxy may optionally be substituted by one or more fluorine

atoms;

AN . .
R“ is selected from the eroup consisting of hydrogen, halogen. hvdroxyl. cvano. Cy.

R™ is  selected from the group comsisting of hvdrogen or Ci.alkyl;
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R™ is selected from the croup consisting of hydrogen, C.aalkyl or Ci.oalkylcarbonyl:

wherein the C.salkyl and C.alkyicarbonyl may optionally be substituted by a substituent or

substituents selected from the sroup consisting oft one or more fluorines, cyvano, hvdroxyl or

N [RﬁRb: .

RM is selected from the group consisting of hvdrogen, C 1.3alkyl or Coalkvlcarbonyls

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

N(R*R™;

R and R" are independently selected. for each occurrence. from the sroup consisting of

hydrogen_and Ci.salkyl: wherein Cjsalkyl may optionally be substituted by one or more

substituents selected from fluorine, cvano, oxo and hydroxvl;

or R* and R", together with the nitrogen to which they are attached, mav form a 4-6

membered heterocyelic ring, which may have an additional hetercatom selected from O, S. or

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

substituents selected from the group consisting of fluorine. cvano, oxo or hvdroxyl:

R' is independently selected, for each occurrence. from the groun consisting of R”,

hvdrogen, Ci.ealkvl. Csecycloalkyl, Cﬁalkénviﬂ Coealkvovl, Ciealkoxy, C)ealkvl-S(O)y-,

salkvl, Ciecveloalkvl, Cogalkenvl, Coealkvnvl, Ciealkoxy., Crealkyvl-S(O)y-.  Cy.

. 3
more substituents selected from R

R® is independently selected for each occurrence from the sroup counsisting of R,

hydrogen. oxo, Cisalkyl, Cosalkenvl, Crealkynyl, Ciscycloalkyl, Crealkoxy, € salkyl-S{Olw-,

(wherein w is 0, 1 or 2). Cicalkylcarbonyl-N(R®)- and C,.ealkoxycarbonyl-N(R")-; wherein C,.

palkyl, Chealkenyl, Cogalkvavl, Cieeveloalkyl,  Crealkoxy,  Ciealkvl-S(O)y-.  C).

more substituents selected from R’

R" is independently selected for each accurrence from the group consisting of hydrogen,

R'RIN-carbonyl- and R'R'N-SO,-: wherein C.ealkyl, Ciealkenvl, Csealkvnyl Csecveloalkyl
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substituents selected from R':

R'and R/ are selected independently for each occurrence from the eroup consisting of

and Cs.eycloalkyvl may be optionally substituted by one or more substituents selected from

fluorine, hvdroxyl. cvano, R*R°N-. R*R"N-carbonvl- and C.;alkoxy and wherein heterocyelvl

and heterocvelyicarbonvl mav be optionallv substituted by one or more substituents selected

s-alkyicarbonylior R’ and R/ taken together with the nitrogen to which they are attached form a

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

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

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

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

membered heterocvyclic ring may be optionally substituted on nitrogen by _one or more

substituents selected from the group consisting of C.salkyl and R*R"N-carbonvl-: and wherein

said Cjeallcyl may be optionally substituted by one or more substituents selected from the

group consisting of fluorine. hvdroxyl, cvano:

Y . . e . .
R'is independently selected, for each occurrence, from the group consisting of halogen,

hydroxyl, cvano, Cj.galkoxy, RRIN-, R'R'N-carbonyl-, R'R'N-SO,- and R'R'N-carbonyl-N(R*)-:

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

0007¢} 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 HbA,. or

lowering the plasma level of HbA . in a patient:

RB']
A2 74
T WL
~ 2
Gt A

[ H
CO,H
= 2 Formula IV

T . - . N . .
D~ is a 5-7 membered partiallv unsaturated heterocvelic or carbocvelic ring;
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' X* is selected from the group consisting of: "-C(RPIRPH-* *w'
4~_C{RD1RD2)MC{-RDSRD6)_‘*. i-_WQ_C(RDSRDG)_*. +—W2—C(O}—*. +~C(RD[RD2)~W4«*, ~%~MC(RD!RDZ)_
C(RDﬁRDéL)_"C(RDSRDG)_*Q +_WZ_C(RDBRD@)_C(RBSRBG)_*’ +—W3ﬂC( O)_C(RDSRD&}M*q +
CRPRPH-W-CRPRP) .+ . CRPRPH-WACO)-# T-CRPRP-CRPRPH- W and -

CRPIRPH ¢ O}~W4»*: wherein the ~ and * indicate the attachment points of X° as indicated in

Formula IV:

W' is selected from the group consisting of 0. S or N(R™Y):

W is selected from the eroup consisting of O or N(RN):

W* is selected from the eroup consisting of O or NERM):

W is selected from the eroun consisting of O or NERM:

R"! is selected from the group consisting of H. F, OH, CN. C, »alkoxy or C) salkyl:

wherein C;aalkyl and C)ralkoxy are optionally substituted by a group selected from OH,

Coalkoxy, CN or one or more fluorine atoms;

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

hvdrogen, hvdroxyl, cyane, halogen, C.4alkyl or Cysalkoxy: wherein C; salkyl, or C,salkoxy

mav be optionallv substituted by one or more fluorines;

nis0, 1. or2:

R™ is selected from the eroup consisting of hydrogen, RiRjN—, heterocyelyl

heterocvelvioxy and heterocyvelvi-(NR™-: wherein said heterocyclvl may optionally be

substituted by one or more substituents selected from RF and wherein if said heterocvelyl

contains a —NH moiety that nitrogen may optionally be substituted by one or more groups R"

or
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substituted by RY, phenvl. phenoxy, heteroarvl, heteroarvloxy. heteroaryl-(NR%-, heterocyelvl

heterocvelvloxy or heterocyelvi-N(R™)-: and wherein said heteroarvl or phenyl may optionally

be substituted with one or more substituents selected from R and wherein said heterocvyelvl

mav optionally be substituted by one or more substituents selected from R®: and wherein if said

heterocyelvl contains a —NH moietv that nitrogen may optionally be substituted by one or more

I
groups R';

b . \ .o .
R and R™ are each independently selected from the sroup consisting of hvdrogen.

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

hydroxvl:

RP and R®* are each indenendentlv selected from the eroup consisting of hvdrogen,

fluorine, hvdroxyl, evano. Cisalkyl or C;salkoxy: wherein the Ci3 alkyl and €5 alkoxy may

optionallv be substituted bv one or more fluorine atoms or_a group selected from ¢vano,

hydroxyl or N{(R*R"):

R™ and R™ are each indenendently selected from the group consisting of hydrogen,

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

one or more fluorine atoms.cvano., hvdroxyl or N(R*R"):

atoms:

DA . . "
R“? is selected from the group consisting of hvdrogen, halogen, hydroxyl, cyvano, C,.

zallkeyl or Cyoalkoxy: wherein the Cyoalkvl and €y palkoxy may optionally be substituted by one

or more fluorine atoms or a groun selected from cvano, hydroxyl or N{ RaRb}:

R is selected from the group consisting of hydrogen or Calkyl;

R™ is selected from the group consisting of hvdrogen or C;alkyl;

R™ is selected from the group consisting of hvdrogen, C;aalkvl or C;alkylearbonyl;

wherein the Ciaalkyl and C)oalkyicarbonvi may optionally be substituted by a substituent or

substituents selected from the group consisting oft one or more fluorines, ¢vano, hydroxvl or

N(RGR%}]:
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RM is selected from the group consisting of hydrogen, C,.aalkyl or Cjoalkylcarbonyl;

wherein the Cisalkyl and Cjoalkvlcarbonyl may optionally be substituted by a substituent or

substituents selected from the sroup consisting of: one or more fluorines, ¢vano, hvdroxyl or

N {RaRb] .

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

bydrogen and Ciaalkyl: wherein C,.salkyl may optionally be substituted by one or more

substituents selected from fluorine, cvano. oxo and hvdroxvl

or R* and R®, together with the nitrogen to which they are attached, may form a 4-6

membered heterocvelic ring, which may have an additional hetergatom selected from O, S, or

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

substituents selected from the group consisting of fluorine, cvano. oxo or hvdroxyl:

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

salkvl,  Cigeycloalkyl, Chealkenvl, Coealkynyl,  Ciealkoxy,  Ciealkyl-S(Oly-.  Ci.

 salkylearbonvl-N(RY-, C)alkoxycarbonyl-N(R")- _may be optionally substituted by one or

more substituents selected from R

R® is independently selected for each occurrence from the croup consisting of rRY.

hvdrogen. oxo. Cj.ealkyl, C) catkenvl. Coealkyvnvl, Crscveloalkyl, Ciealkoxy, Crealkyl-S(O)y-.

(wherein w is 0, 1 or 2), C, salkyicarbonyl-N(R™)- and C, ealkoxyearbonyl-N(R"}-: wherein C,.

oalkvl, Corealkenvl, Chgalkynvl., Csecycloalkyl, Cisalkoxy, Ciealkvl-S(O)y-.  C).

. ~ i
more substituents selected from R

h. - ; N .
R" is independentlv selected for each occurrence from the group consisting of hydrogen,

and Cj.ealkyi-S(O)a-, C;alkvicarbonvi- may optionally be substituted by one or more

substituents selected from R

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

hydrogen, Cj.qalkyvl. Cqecveloalkyl, heterocyclyl and heterocyelvicarbonyl: wherein C) qalkyl

and Cs.eeveloalkyl may be ontionally substituted by one or more substituents selected from

fluorine, hydroxyl, evano, R*R"N-, R°R"N-carbonvi- and C;salkoxy and wherein heterocvelyl
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and heterocyelvlcarbonvl may be optionally substituted by one or more substituents selected

from Cealkyl, Cyealkenvl, Cosalkynyl. Ciscveloalkyl, Ciealkoxy. halo-C¢-alkyl, hydroxyl-

s-alkylcarbonyi:or R!and R’ taken together with the nitrogen to which thev are attached form a

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

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

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

Creatkyl, € qalkoxy. R*RN-. R®R’N-SQ»- and R*R°N-carbonyl-; wherein said C,salkyl or C;.

salkoxy mav optionally be substituted by fluorine, hydroxyl or cvano; and wherein the 4-7

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

substituents selected from the group consisting of Cj.salkyl and R*R"N-carbonyl-: and wherein

said Cjealkvl mayv be optionally substituted by _one or more substituents selected from the

group consisting of Huorine, hvdroxvl. cvano:

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

hydroxyl. cvano. Cyealkoxy. R'RIN-, R'RIN-carbonyl-. R'RIN-SO,- and R'RIN-carbonvi-N(R)-;

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

BRIEF DESCRIPTION OF THE DRAWINGS

[6008] Figure 1 indicates a disclosed compound targets the liver based on the
presence of tissue biomarkers.

[06009] 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.

j0012] 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.



221

CLAIMS

1. Use of a compound of Formula IV in the manufacture of a medicament for A—methed-of

treating or substantially preventing a fatty liver disease or liver {ibrosis_in a patient-eomprising

administeriig oo patieni-in need-theree crapeuticatbv-effoetve-mmennt-af-componnd
represented-by:
RB1
RA2
O\\S//O D2 ),
2
R~ SN . X

| b
CO.H
= : Formula IV

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

X? is selected from the group consisting of: *-C(RP'RP?)-*, *-w'-#,
* CRPRD)-CRPIRPE)-*, *-W2-C(RPRD)-*, WO (0)-*,"-C (RDIRDZ)-W4-*, o (RI)IRDz)~
C(RmRm)_C(RDsRDﬁ)_*’ +_W2_C(RD3RD4)“C(RDSR}D{S)_*, WO (O)-C(RDsRm)-*, +
C(RblRDZ),Wz,_C(RDsRDs)_*, * ORPIRPY-WA-C(0)-*, -C(RP'RP?)-CRPPRP)-W*-* and *-
C(RDIRDZ)-C(O)-W4-*; wherein the © and * indicate the attachment points of X as indicated in

Formula IV;
W' is selected from the group consisting of O, S of NERYY;
W2 is selected from the group consisting of O or N(R™);
W? is selected from the group consisting of O or N(R™);
W is selected from the group consisting of O or NERMy;

RP! is selected from the group consisting of H, F, OH, CN, C).alkoxy or C;alkyl;
wherein Cj.;alkyl and Cyalkoxy are optionally substituted by a group selected from OH,
Cy.qalkoxy, CN or one or more fluorine atoms;

R is selected, independently for each occurrence, from the group consisting of
hydrogen, hydroxyl, cyano, halogen, C,.4alkyl or Cysalkoxy; wherein C;4alkyl, or Cysalkoxy

may be optionally substituted by one or more fluorines;
nis 0, 1, or2;

R™ is selected from the group consisting of hydrogen, R'R'N-, heterocyelyl,
heterocyclyloxy and heterocyclyl-(NR*)-; wherein said heterocyclyl may optionally be

substituted by one or more substituents selected from R® and wherein if said heterocyclyl
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and pharmaceutically acceptable salts, stereoisomers, esters and prodrugs thereof.

2. The methed-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. Useofa . vt Ha g :
sdministeringto-ppatientinnecd-thereo La-therapenticallv-effestive-ameountefthe-compound
represented by
~_-N

= o, 0

NSy o

i H

F = O///l\

OH  or a pharmaceutically acceptable salt thereof in the

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

patient.
6. Use of.a A-method-oftreaty

X 0,0 S
S< e o
F o] OH

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

represented by

h

Tz O

or a pharmaceutically acceptable salt thereof in the

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 methed-of any one of claims 1-8, wherein the compound is t¢ 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.



11. Use of a compound of Formula 1V in the manufacture of a medicament for A-method-of

reducing total plasma cholesterol in a patient-in-need-£

@ﬁﬂ%ﬂﬁﬂ—&%&&p&&&%&&@ﬁ%ﬁ%ﬁm@w&e@ﬁmﬁmﬁéﬁpﬁ%@m@é—w

RB‘E
RA2
O\\S//O pz ),
2
(RA1 )n\?\ AN \N + X

H
CO,H
= 2 Formula IV
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and Ciealkyl-S(O),-, C,galkylcarbonyl- may optionally be substituted by one or more

substituents selected from R”:

R’ and R' are selected independently for each occurrence from the group consisting of
hydrogen, Cj4alkyl, Cs4cycloalkyl, heterocyclyl and heterocyclylcarbonyl; wherein Cjaltkyl
and Cs.scycloalkyl may be optionally substituted by one or more substituents selected from
fluorine, hydroxyl, cyano, R*R°N-, R®R"N-carbonyl- and C;.zalkoxy and wherein heterocyclyl
and heterocyclylcarbonyl may be optionally substituted by one or more substituents selected
from Cisalkyl, Cogalkenyl, Cy.salkynyl, Csecycloalkyl, Ci.salkoxy, halo-Cig-alkyl, hydroxyl-
Ci.¢-alkyl, RaRbNCl_salkyL and Cj.¢-alkoxy-Cy¢-alkyl group; and wherein if said heterocyclyl
or heterocyclylcarbonyl contains a —~NH moiety that nitrogen may optionally be substituted by
one or more groups Cyealkyl, Cs¢alkenyl, Cs.galkynyl, Csgcycloalkyl, Cisalkyl-S(O),- and C;.
s-alkylcarbonyl;or R’ and R’ 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,
C.salkyl, Cpgalkoxy, R?RPN-, R®RPN-SO;- and R°R°N-carbonyl-; wherein said Cy_salkyl or C;.
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 C;salkyl and R*R°N-carbonyl-; and wherein
said Cjealkyl may be optionally substituted by one or more substifuents selected from the

group consisting of fluorine, hydroxyl, cyano;

RP is independently selected, for each occurrence, from the group consisting of halogen,
hydroxyl, cyano, C; salkoxy, R'RN-, R'R'N-carbonyl-, R'RN-S0.- and R'R'N-carbonyl-N(R?)-;

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

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

N

\/N
o 0,0 /I
SN

N O
H

F 0" OH  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;, or lowering the plasma level of HbA,. in a patient-in—need

\\//
(RA'E
CO,H

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

Formula IV

X is selected from the group consisting of: -C(RP'RP?)-#, Wi,
© CRPIRPY-CRPIR)-*, “-W2CRPIRY)*, *-WAC(0)-*, -CRP'RP)- W%, *-C(RPIRD?).
CRPRPY-CRDIRPO)-# W2 CRPPRPH-CRPRY)-*, *-WAC(O)-C(RPRDE)-*, *-
CRPIR™)-W3-CRPRD)-*, *-CRPIRP?)-W3-C(O)-*, *-C(RPIRP?)-C(RPRP*)-W-* and *-
CRP'RP}-C(0)-W*-*; wherein the * and * indicate the attachment points of X as indicated in
Formula IV;

W' is selected from the group consisting of O, S or NRMY);
W? is selected from the group conéisting of O or NR™);
W? is selected from the group consisting of O or N(R™™);
W* is selected from the group consisting of O or N(R™);

RB! is selected from the group consisting of H, F, OH, CN, Cy.alkoxy or C;.zalkyl;
wherein Cy.salkyl and Cj.,alkoxy are optionally substituted by a group selected from OH,
Cj.palkoxy, CN or one or more fluorine atoms;

R™ is selected, independently for each occurrence, from the group consisting of
hydrogen, hydroxyl, cyano, halogen, C;.salkyl or C.salkoxy; wherein C;.4alkyl, or C;salkoxy

may be optionally substituted by one or more fluorines;
nis 0, 1, or 2;

R* is selected from the group consisting of hydrogen, R'RN-, heterocyclyl,
heterocyclyloxy and heterocyclyl-(NR*)-; wherein said heterocyclyl may optionally be
substituted by one or more substituents selected from R® and wherein if said heterocyclyl
contains a ~NH moiety that nitrogen may optionally be substituted by one or more groups R"

or
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salkylcarbonyl-N(R")-, C,.galkoxycarbonyl-N(R%)- may be optionally substituted by one or

more substituents selected from R';

R" is independently selected for each occurrence from the group consisting of hydrogen,
Ciealkyl, Csgalkenyl, Csealkynyl, Cs.gcycloalkyl, Cialkyl-S(O);-, Ciealkoxycarbonyl-,
RiRjN-oarbonyi- and RiRjN-SOz-; wherein Cgalkyl, Csgalkenyl, Csgalkynyl Cjgcycloalkyl
and Ci.alkyl-S(O),-, Cjealkylcarbonyl- may optionally be substituted by one or more

substituents selected from R”;

R'and R’ are selected independently for each occurrence from the group consisting of
hydrogen, Ci.salkyl, Csgcycloalkyl, heterocyclyl and heterocyclylcarbonyl; wherein Cp.salkyl
and Cigcycloalkyl may be optionally substituted by one or more substituents selected from
fluorine, hydroxyl, cyano, R*°R°N-, R*°R°N-carbonyl- and C;salkoxy and wherein heterocyclyl
and heterocyclylcarbonyl may be optionally substituted by one or more substituents selected
from Cj.ealkyl, Coealkenyl, Crealkynyl, Csgcycloalkyl, Cisalkoxy, halo-Cjg-alkyl, hydroxyl-
Ci¢-alkyl, RaR1N~C1_6alkyI~ and C;_g-alkoxy-Cj.¢-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.galkyl, Cs.ealkenyl, Csgalkynyl, Csecycloalkyl, C;alkyl-S(O),- and C;.
¢-alkylcarbonyl;or R’ and R taken to gether 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,
Crealkyl, Crgalkoxy, R®RN-, R*R’N-SO,- and R*R°N-carbonyl-; wherein said C;.¢alkyl or C;.
salkoxy 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 C;galkyl and RaRbN—carbonyL; and wherein
said Cyealkyl may be optionally substituted by 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, cyano, Cyealkoxy, R'R'N-, R'R'N-carbonyl-, R'R'N-SO,- and R'R'N-carbonyl-N(R%)-;

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

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

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



