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[0001] 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.
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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 su¢h 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 variods 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 (Watig et al. (2003)
Cancer Res. 63:7861) and infectious diseases such as microsporidiosis, leishfaniasis, 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 i 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 gxample, methods of treating non-
alcoholic steatohepatitis NASH and associated disorders (e.g., fibrosis) by administering
compounds which may be modulators of MetAP2, stich 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 theréof.

[0007a] In a first aspect of the’ present disclosure, there is provided a use of a
compound of Formula IV in the mapufacture of a medicament for treating or substantially

preventing a fatty liver disease or liyer fibrosis in a patient:
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CO,H
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/
D? is a 5-7 Miembered partially unsaturated heterocyclic or carbocyclic ring;
X? is selécted from the group consisting of: -C(RP'RP?)-*, *-wlx

(RDSRDG)"*, +"W2'C(RD5RD6)"*, +-W2'C(O)"*, +-C(RD1RD2)“W4'*, +"C(RD1RD2)"
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Wis setected-fromrthe group consistimg of Oor N(R™);

W3 is selected from the group consisting of O or N(R™);

W* is selected from the group consisting of O or NERM); /

RB! is selected from the group consisting of H, F, OH, CN, C,alkoxy or Cl..galkyf;/
wherein Cy_zalkyl and C.;alkoxy are optionally substituted by a group selected frorg/Q{{,
Cialkoxy, CN or one or more fluorine atoms; /

R* is selected, independently for each occurrence, from the group cor;si’éting of
hydrogen, hydroxyl, cyano, halogen, C;.4alkyl or C,.;alkoxy; wherein C1_4§;1<§1, or Cyalkoxy

may be optionally substituted by one or more fluorines; /

. /
nis 0,1, or2; /

R* is selected from the group consisting of hf}fz,d;bgen, R'RN-, heterocyclyl,
heterocyclyloxy and heterocyclyl-(NR%)-; wherein said ) fl{eterocyclyl may optionally be
substituted by one or more substituents selected from € and wherein if said heterocyclyl
contains a ~NH moiety that nitrogen may optionally ‘pé substituted by one or more groups R

i
or //
R*? is selected from the group consmtmv%/of Cisalkyl, Cyealkenyl, Cy.galkynyl, Cs.

scycloalkyl, Cjsalkoxy, Csealkenyloxy, Cs. 6e¥ﬂ<ynyloxy, Csecycloalkoxy, Cigalkyl-S(O)y,-
(wherein w is 0, 1 or 2), C galkyl-N(R"-, Csalkyl-N(R")-carbonyl-, C salkylcarbonyl-N(R?)-,
Cr.salkyl-N(R%)-carbonyl-N(R%)-, Ci_¢atkyl-N(R")-SO,-, C;salkyl-SO,-N(R?)-, C;.
salkoxycarbonyl-N(R?)-, C| ealkylcatbonyl-N(R?)-C)_salkyl-, C; salkyl-N(R*)-carbonyl-C;_
salkyl-, Cy¢alkoxyC,.galkyl-; w};é}/ein Cisalkyl, Cyealkenyl, Cysalkynyl, Csecycloalkyl, C;.
calkoxy, Cs_salkenyloxy, Cj. ?zﬂkynyloxy, Cs.¢cycloalkoxy, Cyealkyl-S(O)y-, Cigalkyl-N(R%)-,
Cealkyl-N(RY)- carb()]l}:l/ (o} salkylcarbonyl-N(R?)-, C;_galkyl-N(R")-carbonyl-N(R?)-, C;.
salkyl-N(R")-S0,-, C; galkyl-SO,-N(RY-, C}salkoxycarbonyl-N(R?)-, C;_salkylcarbonyl-
N(R*Calkyl-, C/wgalkyl—N (RM-carbonyl-Cygalkyl-, C;alkoxy-Ci ¢alkyl may optionally be
substituted by R%phenyl, phenoxy, heteroaryl, heteroaryloxy, heteroaryl-(NR")-, heterocyclyl,
heterocyclyl/p’f(y or heterocyclyl-N(R")-; and wherein said heteroaryl or phenyl may optionally
be substi‘gefé:d with one or more substituents selected from R'; and wherein said heterocyclyl
may opﬁ/onally be substituted by one or more substituents selected from R&, and wherein if said
;et}fgcyclyi contains a —NH moiety that nitrogen may optionally be substituted by one or more

roups Rh'




2b-

e RPLand RP2are each-independently-selected-from-the group-consisting of hydrogen;—

fluorine, hydroxyl, C;,alkyl or C;,alkoxy; wherein the C;alkyl and C,alkoxy may /x{f

optionally be substituted by one or more fluorine atoms or a group selected from cyano 9{

/

hydroxyl; /

R™ and R™ are each independently selected from the group consistingféf hydrogen,
fluorine, hydroxyl, cyano, C,_salkyl or C;_salkoxy; wherein the C;_; alkyl and ,é -3 alkoxy may
optionally be substituted by one or more fluorine atoms or a group ?é/cted from cyano,

hydroxyl or N(R*R®); y
/7

R and R™® are each independently selected from the group/ consisting of hydrogen,
If
fluorine, hydroxyl, cyano, C;,alkyl or C;alkoxy; wherein th:;?,’izalkyl and Cj,alkoxy may

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

one or more fluorine atoms,cyano, hydroxyl or N(R*R); / #
R is selected from the group consisting of hydrgéén, halogen, Ci.;alkyl or C;.alkoxy;

wherein the Cjjalkyl or Cj,alkoxy may optionally }5/6 substituted by one or more fluorine
/
/
/,’
R is selected from the group consistiﬁé of hydrogen, halogen, hydroxyl, cyano, C,.

atoms;

salkyl or Cjalkoxy; wherein the Cjalkyl ai)({ C,.,alkoxy may optionally be substituted by one

or more fluorine atoms or a group selected,“from cyano, hydroxyl or N(R*R");
RM is selected from the groupfe"onsisting of hydrogen or Cjalkyl;
R™ is selected from the gm(;/)/ consisting of hydrogen or Cyalkyl;

R™ is selected from tly;/ group consisting of hydrogen, C;_salkyl or Cialkylcarbonyl;
wherein the Cysalkyl and C/1 zalkylcarbonyl may optionally be substituted by a substituent or
substituents selected from the group consisting of: one or more fluorines, cyano, hydroxyl or

N(RaRb) ; f.«’i
/
/

RM is selegfed from the group consisting of hydrogen, Cj.salkyl or Cyalkylcarbonyl;
wherein the C1 alkyl and Cj,alkylcarbonyl may optionally be substituted by a substituent or
substituents /g%lected from the group consisting of: one or more fluorines, cyano, hydroxyl or
N(RaRb) /

/I!{ and R® are independently selected, for each occurrence, from the group consisting of

hy@x‘bgen and Cjsalkyl; wherein Cjsalkyl may optionally be substituted by one or more

M 1 L8N o Wal <3 1 3 1
stibstituents selected from fluorine, eyanes; OXO and hydroxyl;




salkyl, Csscycloalkyl, Csealkenyl, Cjsealkynyl, Cigealkoxy, C;4lkyl-S(O)y-, Ci.
salkylcarbonyl-N(R")-, C.¢alkoxycarbonyl-N(R*)- may be optionally Aubstituted by one or

more substituents selected from R” ;

R® is independently selected for each occurrence from the group consisting of R,
hydrogen, oxo, C;.alkyl, Cs.salkenyl, C,salkynyl, C;gcycloalksy , Cisalkoxy, Ciealkyl-S(O)y-,
(wherein w is 0, 1 or 2), Cj_salkylcarbonyl-N(R®)- and Calkoxycarbonyl-N(R*)-; wherein C;.
salkyl, Caealkenyl, Cjealkynyl, Csecycloalkyl, Cjgalkoxy, Cjealkyl-S(O)y-, Ci.
salkylcarbonyl-N(R")-, C.¢alkoxycarbonyl-N(R")- mgy be optionally substituted by one or

more substituents selected from R*;

R" is independently selected for each ocofirrence from the group consisting of hydrogen,
Ciealkyl, Csgalkenyl, Cssalkynyl, CsscyCloalkyl, Cj.ealkyl-S(O),-, Cj.galkoxycarbonyl-,
RiRjN-carbonyl— and R'R'N-SO,-; where' Ciealkyl, Csealkenyl, C;galkynyl Cjgcycloalkyl
and Cjealkyl-S(0);-, Cpealkylcarbonyl- may optionally be substituted by one or more

substituents selected from R";

R'and R are selected i dependently for each occurrence from the group consisting of
hydrogen, Cy.4alkyl, C;.ccyclgalkyl, heterocyclyl and heterocyclylcarbonyl; wherein Cj4alkyl
and Cjecycloalkyl may bg optionally substituted by one or more substituents selected from
fluorine, hydroxyl, cyan , R°R"N-, RaRbN-carbonyl- and C;salkoxy and wherein heterocyclyl
and heterocyclylcarl yl may be optionally substituted by one or more substituents selected
from Cyealkyl, Csalkenyl, Cyalkynyl, Csecycloalkyl, Ci.alkoxy, halo-Cy¢-alkyl, hydroxyl-
Ci6-alkyl, R'R’N-C.galkyl- and C;.¢-alkoxy-C;.-alkyl group; and wherein if said heterocyclyl
or heterocyg lcarbonyl contains a -NH moiety that nitrogen may optionally be substituted by
one or mgre groups Cyealkyl, Cs.calkenyl, Csealkynyl, Cs¢cycloalkyl, Cy.alkyl-S(O),- and C;.
s-alkyl€arbonyl;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,

: e AT e ) el be-optionallv-substituted-om-carbon|
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~~~~~ -one-or-more-substituents-selected-from-the-group-consisting-of fluorine, hydroxyl,-oxo, cyang
Ciealkyl, Cgalkoxy, RR°N-, R*R°N-SO,- and R*R"N-carbonyl-; wherein said C_galkyl o;/Cl
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/éh more
substituents selected from the group consisting of C,_galkyl and R*R°N- carbonyl /and wherein
said C;¢alkyl may be optionally substituted by one or more substituents splected from the

ya

group consisting of fluorine, hydroxyl, cyano; ;‘f

R” is independently selected, for each occurrence, from the group cons1st1ng of halogen,

hydroxyl, cyano, Cy.galkoxy, R'RIN-, R'RIN-carbonyl-, R'R'N-SO,- /qnd R'RIN-carbonyl-N(R%)-;

and pharmaceutically acceptable salts, stereoisomers, es/t/e(s and prodrugs thereof.

[0007b] In a second aspect of the present disclosure;/ tere is provided a use of a

compound represented by /

\/N /
O\\ ,/O
/\ N
H

ora pharrnaceutlcally acceptable salt thereof in the

manufacture of a medicament for treatui/g or substantially preventing fatty liver disease in a
Vs

patient. /;”
[0007¢] In a third aspei;gf{ the present discloéure, there is provided a use of a compound
represented by

\/N

or a pharmaceutically acceptable salt thereof in the

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

Z

[0(:;)?’/ In a fourth aspect of the present disclosure, there is provided a use of a

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

C«Kn]pq‘rpvnl n-a
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D?is a 5-7 membered partially unsaturated heterocyclic or carbocyclic ring;

X2 is selected from the group consisting of: -C(RP'RP?)-*, *-w'.x,
+—C(RDIRD2)“C(RD5RD6)—*, +-W2-C(RD5RD6)-*, +—W2—C(O)-*, +‘C(RD1RD2)-W4-* +_C(RD1RD2)_

Formula IV;
W' is selected from the group consisting of O, S or N(
W2 is selected from the group consisting of O or N(R™?);
W? is selected from the group consisting of O op/N(R™);
W* is selected from the group consisting of @ or N(R™);

RB! is selected from the group consisting’of H, F, OH, CN, C,alkoxy or C;alkyl;
wherein C;alkyl and Cjalkoxy are optionally substituted by a group selected from OH,
Ci.alkoxy, CN or one or more fluorine atéms;

R is selected, independently for each occurrence, from the group consisting of
hydrogen, hydroxyl, cyano, halogen, C;.4alkyl or Csalkoxy; wherein Cj4alkyl, or Cy_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'R'N-, heterocyclyl,
heterocyclyloxy and/ heterocyclyl-(NR®)-; wherein said heterocyclyl may optionally be
substituted by ong or more substituents selected from R® and wherein if said heterocyclyl
contains a —~NF/moiety that nitrogen may optionally be substituted by one or more groups R";
or

is selected from the group consisting of: Cj.salkyl, C,.salkenyl, C,salkynyl, Cs.
scyclodlkyl, Ciealkoxy, Cssalkenyloxy, Cs.salkynyloxy, Csecycloalkoxy, Ci_galkyl-S(O),-
(Wherein w is 0, 1 or 2), Cyalkyl-N(R")-, Cjealkyl-N(R?)-carbonyl-, C_salkylcarbonyl-N(R?)-,

recalleod-NRA-carbonyl-N(R*)-. C._alkvl-N(R NS Oom. Cs callev - SO N(R . (.
B e S B S B e S eI g £ s S R s i Ci e
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calkoxycarbonyl-N(RY-, C.salkylearbonyh NRY-CraheylsCroatieyb-NERY-carbonyt-€r—
salkyl-, CisalkoxyCgalkyl-; wherein Cjsalkyl, C,galkenyl, Cyealkynyl, Cs.¢cycloalkyl, C&;,f/
salkoxy, Csgalkenyloxy, Csealkynyloxy, Cs.scycloalkoxy, Cisalkyl-S(O)y-, C 1.6alky1¥N9K£)—,
Ci.salkyl-N(R™-carbonyl-, Cy_salkylcarbonyl-N(R?)-, C;_salkyl-N(R")-carbonyl-N(R" :,{fC -
salkyl-N(R")-SO,-, C;6alkyl-SO-N(R")-, C}_salkoxycarbonyl-N(R%-, C1_6alkylcary§ﬁyl—
N(R*Cyalkyl-, Cgalkyl-N(R*)-carbonyl-C.galkyl-, C.salkoxy-Cysalkyl may ’yf)tionally be
substituted by R”, phenyl, phenoxy, heteroaryl, heteroaryloxy, heteroaryl-(NBf;—, heterocyclyl,
heterocyclyloxy or heterocyclyl-N(R")-; and wherein said heteroaryl or phenyl may optionally
be substituted with one or more substituents selected from R'; and Whei;é{n 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 optionall}{fbé substituted by one or more
/

groups R"; /

7/
RP! and R™ are each independently selected from the group consisting of hydrogen,
/
fluorine, hydroxyl, Cyalkyl or C,alkoxy; wherein the/(’fl-zalkyl and Cjalkoxy may
optionally be substituted by one or more fluorine atojyfi!s or a group selected from cyano or
/

hyd 1; /
ydroxy /

s

R™ and R are each independently ﬁ'glected from the group consisting of hydrogen,

/
fluorine, hydroxyl, cyano, C;.salkyl or leélkoxy; wherein the C; 3 alkyl and C,; alkoxy may
optionally be substituted by one or mé/re fluorine atoms or a group selected from cyano,

hydroxyl or N(R*R"); /

R™ and R are each ?/d’ééendently selected from the group consisting of hydrogen,
fluorine, hydroxyl, cyano, Cjdalkyl or Cj.alkoxy; wherein the Cjalkyl and Cj,alkoxy may
optionally be substituted by/{ substituent or substituents selected from the group consisting of:

/

one or more fluorine ato/p{i’s,cyano, hydroxyl or N(R*R);
/

R is selectg,,d/from the group consisting of hydrogen, halogen, C;alkyl or C,alkoxy;
wherein the Cl_zgflﬁyl or Cjalkoxy may optionally be substituted by one or more fluorine

atoms; /

4
Rcif‘ifs selected from the group consisting of hydrogen, halogen, hydroxyl, cyano, C;.

£

salkyl O/V'él_zalkoxy; wherein the C,,alkyl and C;,alkoxy may optionally be substituted by one
or m})’f;e; fluorine atoms or a group selected from cyano, hydroxyl or N(RaRb);

f,»‘f RM is selected from the group consisting of hydrogen or Calkyl;

/ nN2 3 aaleatad from
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wherein the Cjsalkyl and Cjsalkylcarbonyl may optionally be substituted by a substituent/or

substituents selected from the group consisting of: one or more fluorines, cyano, hydroxyl or
N(R*R);

R™ is selected from the group consisting of hydrogen, C.alkyl or Cyalkylcarbonyl;
wherein the Cyalkyl and Cjsalkylcarbonyl may optionally be substituted by substituent or
substituents selected from the group consisting of: one or more fluorines, £yano, hydroxyl or
N(R’R®);

R and R® are independently selected, for each occurrence, frgfm the group consisting of
hydrogen and Cjalkyl; wherein Cj.alkyl may optionally be Aubstituted by one or more

substituents selected from fluorine, cyano, oxo and hydroxyl,

or R* and R®, together with the nitrogen to whicly'they are attached, may form a 4-6
membered heterocyclic ring, which may have an additidnal 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 ofAluorine, cyano, oxo or hydroxyl;

R is independently selected, for eag | occurrence, from the group consisting of RF,
hydrogen, Cjealkyl, Csecycloalkyl, C,galkenyl, Cj.galkynyl, Cigalkoxy, Ci.6alkyl-S(O)y-,
(wherein w is 0, 1 or 2), Cjealkylcarbgfiyl-N(R?)- and C; galkoxycarbonyl-N(R?)-; wherein C;.
salkyl,  Csgcycloalkyl, C2_6alkl, Cogalkynyl, Cjealkoxy, Cigalkyl-S(O),-, C;.
salkylcarbonyl-N(R%)-, C)_salkoxfcarbonyl-N(R?)- may be optionally substituted by one or

more substituents selected from RP;

RE is independe ' selected for each occurrence from the group consisting of RF,
hydrogen, oxo, Cysalkyl, C;salkenyl, Cs.salkynyl, Csecycloalkyl, C;galkoxy, Cy.salkyl-S(O)y-,
dr 2), Cyealkylcarbonyl-N(R")- and C;salkoxycarbonyl-N(R%)-; wherein C,.

,  Cyealkynyl, Cj. 6cycloa1ky1 Clﬁalkoxy, Cléalkyl S(O)y-, Ci.

(wherein w is 0, 1

R" is independently selected for each occurrence from the group consisting of hydrogen,
Cisalkyl, Csgalkenyl, Cssalkynyl, Csecycloalkyl, Cjgalkyl-S(O),-, Ci.salkoxycarbonyl-,
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-and—Cralkyl-S(0)-—Crpalleylearbonyl-—may—optionally— bewﬂﬁbstﬁufeé ~by—one—or—morg,

/

substituents selected from RP /

R!and R! are selected independently for each occurrence from the group consi;ﬁng of
hydrogen, C;.4alkyl, Csecycloalkyl, heterocyclyl and heterocyclylcarbonyl; Whereir;,f@l_4alkyl
and Cs4cycloalkyl may be optionally substituted by one or more substituents §,e’fi=cted from
fluorine, hydroxyl, cyano, R*R°N-, RaRbN-carbonyl— and C,.alkoxy and wherﬁﬁ heterocyclyl
and heterocyclylcarbonyl may be optionally substituted by one or more subfstituents selected
from Cyealkyl, Cyealkenyl, Ciealkynyl, Cs¢cycloalkyl, Ci.¢alkoxy, halodffl ¢-alkyl, hydroxyl-
Cie-alkyl, RR°N- Calkyl- and C;¢-alkoxy-C;_¢-alkyl group; and wh em if said heterocyclyi
or heterocyclylcarbonyl contains a -NH moiety that nitrogen may /gi)tlonally be substituted by
one or more groups Cjealkyl, Csealkenyl, Csgalkynyl, C3-6cycl?;ﬂ/kyl, Ci.6alkyl-S(O);- and Cy.
s-alkylcarbonyl;or R' and R! taken together with the nitrogen 3;5 which they are attached form a
4-7 membered heterocyclic ring, which may have an addlt;onal heteroatom selected from O, S,
or N; wherein the 4-7 membered heterocyclic ring maxfé/e optionally substituted on carbon by
one or more substituents selected from the group COﬂSlStlng of fluorine, hydroxyl, oxo, cyano,
Cr.ealkyl, Cygalkoxy, R*R"N-, R*R"N-SO,- and R/RbN carbonyl-; wherein said C,_galkyl or C,.
calkoxy may optionally be substituted by ﬂl{/g“fme, hydroxyl or cyano; and wherein the 4-7
membered heterocyclic ring may be optj;()fnally substituted on nitrogen by one or more
substituents selected from the group con;Astmg of Cyalkyl and RaRbN-carbonyl— and wherein
said Cj¢alkyl may be optionally subétltuted by one or more substituents selected from the

group consisting of fluorine, hydroxfyl cyano;

R" is independently selee{ed for each occurrence, from the group consisting of halogen,

hydroxyl, cyano, C. Galkoxy?xR‘RJN R'R'N-carbonyl-, R'RIN-SO,- and R'R'N-carbonyl-N(R?)-;
f
and pharmaceutically acg,éptable salts, stereoisomers, esters and prodrugs thereof.
7

[0007e] Ina ﬁﬂh aspect of the present disclosure, there is provided a use of a compound
of Formula IV in/ %he manufacture of a medicament for decreasing whole blood HbA,. or

/
lowering the pl,a’éma level of HbA, in a patient:

/ RB'I
R g 0
/ N D2 ),
/ ~ 2
g A1 N N + X
/ " )n\'\ Pz : CO,H
/ 2 Formula IV

D? is a 5-7 membered partially unsaturated heterocyelic-or carboeyelicring;




21

;;2 . ] ‘ ] E l] . 4 F + GERDlRDZ}-* + ‘v‘v’l *
+_C(RD1RD2)_C(RD5RD6)_*’ +—W2‘C(RD5RD6)—*’ +—W2—C(O)~*’ +—C(RD1RD2)-W4—*, +—C(RD1RD2)-
C(RD3RD4)-C(RD5RD6)‘*, +_W2_C(RD3RD4)_C(RDSRD6)_*, +~W2—C(O)-C(RD5RD6)"*, +_
C(RDIRD2)_W3_C(RD5RD6)_*, +"C(RD1RD2)‘W3—C(O)-*, +_C(RD1RD2)_C(RD3RD4)_W4_* an
C(RP'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 N(R™);
W? 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 N(R™);

R®! is selected from the group consisting of H, F, OH, CX, C,alkoxy or Cysalkyl;
wherein Cj.3alkyl and C;alkoxy are optionally substituted by’a group selected from OH,
C.alkoxy, CN or one or more fluorine atoms;

R™ is selected, independently for each occurrende, from the group consisting of
hydrogen, hydroxyl, cyano, halogen, C;.4alkyl or C;4alkoxy; wherein C;4alkyl, or C;.3alkoxy

may be optionally substituted by one or more fluofines;
nis0, 1, or 2;

R* is selected from the gropp consisting of hydrogen, R'RIN-, heterocyclyl,
heterocyclyloxy and heterocyclyl-(NR")-; wherein said heterocyclyl may optionally be
substituted by one or more substitlients selected from R® and wherein if said heterocyclyl
contains a -NH moiety that nitrpgen may optionally be substituted by one or more groups R
or
the group consisting of: Cy_ealkyl, C;¢alkenyl, Cysalkynyl, C;.
ssalkenyloxy, Csgalkynyloxy, Cs_¢cycloalkoxy, Cj_galkyl-S(O)-
(wherein w is 0, 1 or,2), Ciealkyl-N(R")-, Cysalkyl-N(R")-carbonyl-, C|_salkylcarbonyl-N(R?)-,
Cisalkyl-N(R"-cafbonyl-N(R?-, Cy_salkyl-N(R?)-SO,-, Cyalkyl-SO,-N(R?)-, C;.

salkoxycarbonyl-N(R")-, Cysalkylcarbonyl-N(R?)-C_galkyl-, C;alkyl-N(R*)-carbonyl-C;.

salkyl-, CigalkoxyCi_galkyl-; wherein C;alkyl, Cygalkenyl, Cygalkynyl, C3¢cycloalkyl, C;.
salkoxy, €3 salkenyloxy, Cs.salkynyloxy, Cs.¢cycloalkoxy, C;ealkyl-S(O)y-, Cialkyl-N(R?)-,
Cr.eallyl-N(R")-carbonyl-, Cy_salkylcarbonyl-N(R?)-, Cy_salkyl-N(R?*)-carbonyl-N(R?)-, C;.
1-N(R?)-SO;-, C.6alkyl-SO,-N(R?)-, C;.¢alkoxycarbonyl-N(R%-, C|_salkylcarbonyl-
Crgalkyl--Crpalkyl-NR)-carbonyl-Cysalkyl-, Cialkoxy-Cigalkyl may optionally be—

6al
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substituted 1“’ p phen‘f‘, ph\a;v Y5 Axvtvluulyl, uumum_yluzx_y, hreteroar _y1 U‘J[\ )— ucwrocyuyl

heterocyclyloxy or heterocyclyl-N(R")-; and wherein said heteroaryl or phenyl may optlonally/
be substituted with one or more substituents selected from R'; and wherein said heterocycl/y{
may optionally be substituted by one or more substituents selected from R¥; and where;w 1f said

heterocyclyl contains a -NH moiety that nitrogen may optionally be substituted by ofr(,e or more

h e
groups R /z

R"" and R™ are each independently selected from the group consisl?;{ of hydrogen,
fluorine, hydroxyl, C,alkyl or C;.,alkoxy; wherein the C.,alkyl and Cl-zgl 0Xy may
optionally be substituted by one or more fluorine atoms or a group selgpfgd from cyano or

hydroxyl; ./

/

R™ and RP* are each independently selected from the group consisting of hydrogen,
fluorine, hydroxyl, cyano, C;_alkyl or C;_salkoxy; wherein ;k( C, alkyl and C;.; alkoxy may
optionally be substituted by one or more fluorine ator );Is or a group selected from cyano,

hydroxyl or N(R*R"); /
/
R™ and R™ are each independently selec)zc/:d from the group consisting of hydrogen,
Vi
fluorine, hydroxyl, cyano, Cj,alkyl or Cl_zalkyfiy; wherein the Cjalkyl and Ci,alkoxy may
optionally be substituted by a substituent og,s{lbstituents selected from the group consisting of:

one or more fluorine atoms,cyano, hydro/);f}l or N(RaRb);

. /
R is selected from the group/consisting of hydrogen, halogen, C;.alkyl or Cyalkoxy;

:/ . . .
wherein the Cjjalkyl or Cl_zalkgg(y may optionally be substituted by one or more fluorine

4
rd

atoms; /

V4

R is selected fronf 'the group consisting of hydrogen, halogen, hydroxyl, cyano, C.
salkyl or Cy.,alkoxy; wherem the Cy.,alkyl and C;.,alkoxy may optionally be substituted by one

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

f

RN is selebted from the group consisting of hydrogen or C,alkyl;

};‘
&

Nz iy’gelected from the group consisting of hydrogen or C,.,alkyl;
/
1}}% is selected from the group consisting of hydrogen, C;salkyl or C;alkylcarbonyl;
Whereiﬁ the Cisalkyl and Cjalkylcarbonyl may optionally be substituted by a substituent or

subé‘iltuents selected from the group consisting of: one or more ﬂuormes cyano, hydroxyl or

.f
»nanhby

NIV,
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wherein the Cj.alkyl and Cjalkylcarbonyl may optionally be substituted by a substituen or
substituents selected from the group consisting of: one or more fluorines, cyano, hydro 1 or
NR'R");

R® and R® are independently selected, for each occurrence, from the group nsisting of
hydrogen and C,salkyl; wherein C,.jalkyl may optionally be substituted by "one or more

substituents selected from fluorine, cyano, oxo and hydroxyl;

or R* and R®, together with the nitrogen to which they are attag ed, may form a 4-6
membered heterocyclic ring, which may have an additional heteroatori 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, cyang{ oxo or hydroxyl;

R is independently selected, for each occurrence, from the group consisting of R,
hydrogen, Cj.salkyl, Cjsecycloalkyl, C,galkenyl, C,.4al yl, Ciealkoxy, Cjealkyl-S(O)y-,
(wherein w is 0, 1 or 2), Cj_galkylcarbonyl-N(R%- and | salkoxycarbonyl-N(R%)-; wherein Cj.
salkyl, Csecycloalkyl, Cjalkenyl, Cz-éalkyn, Ciealkoxy, Cjgalkyl-S(O)y-, Ci.
salkylcarbonyl-N(R%)-, Cjsalkoxycarbonyl-N(R?)¢ may be optionally substituted by one or

more substituents selected from R”;

R® is independently selected for gach occurrence from the group consisting of R,
hydrogen, oxo, C;.¢alkyl, C;alkenyl, 6alkynyl, Cs.scycloalkyl, Cj.salkoxy, Cialkyl-S(O)y-,
(wherein w is 0, 1 or 2), Ci_galkylcapbonyl-N(R?)- and C;salkoxycarbonyl-N(R?)-; wherein C;.
salkyl, Cyealkenyl, Cialkynyl, Cjecycloalkyl, Cjealkoxy, Cjealkyl-S(O)y-, Ci.
salkylcarbonyl-N(R")-, Cjsalkgxycarbonyl-N(R")- may be optionally substituted by one or

more substituents selected fyém R”;

R" is independent selected for each occurrence from the group consisting of hydrogen,
Ci.¢alkyl, C3-6alken Csealkynyl, Cjecycloalkyl, Ci.ealkyl-S(O),-, Cjgalkoxycarbonyl-,
RiRjN—carbonyl- and RiRjN—SOz-; wherein Cj_galkyl, Csealkenyl, Csalkynyl Csgcycloalkyl
and Cjealkyl-$(O),-, Cjiealkylcarbonyl- may optionally be substituted by one or more

substituents sélected from R";

and/’ Cy_¢cycloalkyl may be optionally substituted by one or more substituents selected from

y WMN%WMMWWWW




from Cj.salkyl, Csealkenyl, Cygalkynyl, Cs.scycloalkyl, Ci.¢alkoxy, halo-Ci¢-alkyl, hydroxyl-

C¢-alkyl, R*"R"N-C|_¢alkyl- and C,.¢-alkoxy-C 1-6-alkyl group; and wherein if said heterocyclyl
or heterocyclylcarbonyl contains a -NH moiety that nitrogen may optionally be substitated by
one or more groups Cjealkyl, Csalkenyl, Csgalkynyl, C;¢cycloalkyl, C I_Galkyl-S((} >- and C,.
s-alkylcarbonyl;or R' and R taken together with the nitrogen to which they are a%ched form a
4-7 membered heterocyclic ring, which may have an additional heteroatom selécted 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,
Cyealkyl, Cy.salkoxy, R'R°N-, R'R°N-SO,- and RaRbN—carbonyl—; whérein said C;galkyl or C;.
salkoxy may optionally be substituted by fluorine, hydroxyl or €yano; 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 Cjealkyl may be optionally substituted by one or/more substituents selected from the

group consisting of fluorine, hydroxyl, cyano;

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

hydroxyl, cyano, C;_salkoxy, R'R'N-, R'R/N-car onyl-, R'R'N-SO,- and RiRjN—carbonyl-N(Ra)-;
and pharmaceutically acceptable salts, steregisomers, esters and prodrugs thereof.
TION OF THE DRAWINGS

[0008] Figure 1 indicates a/disclosed compound targets the liver based on the
presence of tissue biomarkers.
[0009] Figure 2 shoys 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 ¢f a disclosed compound.

[0012] Figure 5 shows a reduction in liver and mesenteric fat pad weight in an animal
model.
[0013

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

Figure 6 indicates regulation of the expression of genes implicated in

ataal 1’\{\111’1[“
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10006] MetAP2 encodes a protein that functions at least in part by enzyvmatically

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

glyceraldehvde-3-phosphate dehvdrogenase (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. 63:7801) 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

100071 This disclosure Is directed in part to, for example, methods of freating non-

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

compounds which mavy 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.

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

represented by

\

~_-N X
O\\
S

7,

0
N 0
H

F O~ OH or a pharmaceutically acceptable salt thereof in the

manufacture of a medicament for treating or substantially preventing 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.

[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 specification. The-full-seope-of
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[6653600535] What is claimed is:
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Fo—Use-of-a-compound-of-Formula-V-in—the-manutacture-ofa-medicamentfortreating—or
substantially-preventinga-fatty liver-disease-or-liverfibrosis-in-a-patient:

RB1
/
O\\//O ! D2
S\ NN 2 *
(RAUn\i SN *
=

D is-a-5-7-membered-partially-unsaturatec

XE%%%el%ted»ﬁr(m%h@gm&pmeeﬁs%s%mg—w%«ﬂ%msz)ﬁﬁ*-wW'l"-:ﬁ;
©CRPRP) - CRPIRPY % WA CRPIRPY WA OOy = T CRPIRPY s W@{‘Rm RP2)
CERPRPY CRPRYS) W CRPRPY-CRPTRPY = WA C(O)-CRPIRDS) = *
CRPRPY WA CRPTRP) . CRPRPY WA OOy " CRPRPY- R R-{-MW it and
CRPIRPY-C(0)-W - wherein-the- "-and-*-indicate- the-attachment points-o £ X -as-indicated-in
Formula Vs

W'%&e&e&%&%&eﬂ%@mﬁp%mwﬁﬂw SO Ear- DN \“‘};

W ig-selected-from-the-sroup-consisting-of O-or DR ™)

Wis-seleeted-from the-group-consisting-of O-or NER ™)

Whis-selee

%%B"h«i«s—se»leetedw#%@mw&ie»g%eup«e@a&iﬁmg@ﬁﬁ;ﬁg—@ﬁ;GNTG.1.‘.f>a—1ke%y~ef~@4wg,&ﬁeyl~;
wherein-C abeyl-and-Coatkexy-are-optionalbysubstituted-by-a-group-seleetedHrom-OH;
€ atkexy-EN-or-one-ormore-Huorine-atorms;

R*.ig selected--independentlyfor-each-oecurrencefrom the-group-consisting-of
hydrogen-hydroxyl-eyanor-halogen- & allkevl-or-€, sallkoxywherein-€  alleyl-o1-€ | satkexy

rom-—the—group—eonsisting—eof—hydrogen,—R K'Me%e%yl»
heteroeyelyloxy—and—heteroeyelyl-NR")-—wherein—said—heterocyelyl—may—optionally—be
substituted-by-one-or-more-substituents-selectedfrom-R*-and-—wherein-if-said-heteroeyelyl



2

]
S

eem@a»i-%:»;‘s»«—-Nmeeée&y--»15-1%&%—&%&:6@@%ay»@%pﬁmwi-{-y~-b@»&&bﬁ{«i{m\%&v«bﬂyﬁﬂeﬂf—memwgﬁmp&-&h;

or

R is selected-from-the sroup-consisting-of-C, satlkyvk-Co gatkenylCo galloyaydC,.
ceveloalleyh-C _galkoxy;-€;3 galkenvlowy€; calleynyloxy-C; seveloalkoxy—Cy salkyl-5(O0)~
rein-wois-0ror 245G galleph- NER Y€ galkad-NERY-earbonyl--C_satkeylearbonyl-NR Y
C_gatley-NARY-earboryd-NERYC_aleph-NIR")1-80,-+-C saller-SO-NIRY-C
satkexyearbonyl-N(R") €y sallevlearbonyl-NIR")-C_sateylCy galleyl-N{RY-carbonyl-€
saltleyl—-C | calkoxyC saltleyls-wherein-€ galleyl-Cs salkenyl-C) salleynyh-C; geyeloalleyl €y
satkoxy-C salkenloxy;-C; callkeynyvlonyC; seyeloalkoxy -Gy salkyl-5(0) € satley- HRY-
Y€ galleyl- PR -earbonyl-NRY--C
(QQMNG;{’A}*S{;Q“:*QE .(,&{%4«%@2%@%&}?, ;@%&e&:ye}&rbeﬁyﬁ‘%{&“};@ 1_{,a¥ky%e—ai~beﬁsy¥
NRHC galleylC alleod-NRY-earbony-C,_galksd--C; saltkory-€, calleyl-may-optionally-be

Q“% Hesd NH}‘*\ earhonad-— O, all y}

4.{)&. LN A% LB ) UF SuPa b BNCLe 2

substituted-by-R"-phenyl-phenoxys-heteroaryl-heteroaryloxy;-heteroary -NR ") hetereeyelvk;
heteroeyelyloxy-orheteroeyelyl-NIR"Y-+-and-wherein-said-heteroaryl-or- phenylmay-optionathy
be-substituted-with-one-or-mere substituents selected-from R'-and-wherein-said-heteroeyelyl

may-optionallybe-substituted-by-one-or-more-substituents-selected from-R* and-wherein-if said

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

L1
groups-R';

. Ny

'{;‘.&”LN arrel b are-eanah o spvelamntlocaleotad feo I POV 11K oot hudeooan

PE AV i 2R R AN YA Ty ST . (g ERIND RGNS 8 g Er ey
fuaripe-hyvdrowyl O, called-oe, all roavhereinthe ) jalludogand O, allea Yra
TROTER Iy TR VTR LYY TIES TEETEY Ll g Lo $2 3 L s Wl WOX & ¥ 5

optionally-be-substituted-by-one-or-more-fluorine-atoms-or-a-group-selected from-eyano-or
hydroxyds

I35 oy F34 . ~ . ~
&Q’ama_&:}jé gl}‘ A ef 5‘1 Q'mq» e £ } 7 :r;:i ::m% 2 i %«\’i A T ey e T I Tk W Tk 2 Y. \-{ Tverele

ok

h-Heer 3 the—group-eonsisting-of-hydrogen;
fluorineshydroxyl-eyano;-€, sallepl-or- €, satkoxyi-wherein-the-€ s-alled-and-C s-atkoxy-ma
optionally-be-substituted-by-one-or—nore—fluorine-atoms—er—a—group—selected—trom—eyaneo;
hydroxyhor NR'R"):
RPand-R-are-each-independentlyselectedfrom-the-group-consisting-of -hydrogen;
flaorine-hydroxyl-evanor € gallevl-or-€ patkoxy—wherein-the-Caallkeyl-and-C palkexy-may

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

N T
0 & N e i ¥

ORI
LW W

flyorine-atoms SEVANES: }}»y’ 1"“(,AJ’§ Y ;(’1_;) a‘;%%@;}%
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R isselected-from-the-group-consisting-of hydrogenhalogenC alkyl-or-C > oatkoxy:
wherein—the-Calleyl-or-€  halkoxy-may-optionally-be-substituted-by-one-or-more—{fluorine

atomss

satkeyl-or-C raltkeoxy-whereinthe-C alkyl-and-C, salkexy-may-optionally-be-substituted-by-one
eram@remﬂaemw—%eﬂm—@&w~{%e%e@t@aﬁ%@%eyﬁﬂ@ﬂ%yd%%ﬁi&a&b}i
i%N“»isﬁe}ee%edﬂfﬁmwﬁ%%gw&&e-@nsiwsﬂtiﬁgﬂ#lhyeh:egeﬂwe%@;_ﬁ&ky&
R—.’N%«wi»%elee%eé»%@m—tﬁe@%&%@@%&sti»ﬂg-«-eﬂ%y«elmgeﬂ—%{%l,g.&lkyk
%%’Ng-»i&«selee%e%««»&em«thewgife)-&i-gwen&is@%ﬂ-gwe{lhydf'egenrél.;mgal«!eylww—(%l‘gaﬂeylealfb@ﬁy&
wherein-the-C, salleyl-and-C o alleylearbonyl-may-optionally-be-substituted-by-a-substituent-or
substituents—seleetedfrom-the-group-consisting-of-one-or-more-fluorines-eyano;-hydroxyl-or
R«NL}thmm}%%mwmﬁ%w%%%%;zw;g%ww
wherein-the-Csalleyl-and-Calleylearbonyl-may-optionally-be-substituted-by-a-substituent-or
seted-from-the-group-consisting-ofi-one-or-more-fluerines;—eyano;-hydroxyl-or

R and-R" are-independently-selected;-for-each-oceurrencefrom-the-group-consisting-of
hydrogen—and—-C, salkeyli—wherein—€, salleyl-may—optionally-be-substituted by—one—or—more

substituents-seleeted-from-Huorine,-eyaneo-oxo-and-hydroswyl;

or-R*-and R"—together-with-the-nitrogen-to-which-theyare-attached;-mayform-a-4-6
membered-heteroeyelie-ring-which-may-have-an-additional-heteroatom-selectedfrom-O-S;-or
Ni-wherein-the-4-6-membered-heterocyelie-ring-may-optionally-be-substituted-by-one-or-more
substituentsselected-from-the-group-consisting-of fluorine; eyano;-oxo-or-hydroxyl;

%%i%ﬂﬁéep@ﬁdeﬂ&wemm-em%rw&ﬂw%&wm&%mwp—
hydrogen;—Cy salkyl—C; seyeloalkyl—C, salkenyl—C, calleynyl—C ¢t 1 eatleyl-8(0),
(wherein-w-is 0, 1or 2);-C_salkylearbonyl-NR")—and-C, satkoxyearbonyl-N(RY-+ wherein €,
saleyl—€; geveloalkyl,—C, salkenyl—C) caltkeynyl—C, galkoxy—€ | salkd-S(0),—C)
satleylearbonyt-NR"——C salkoxyearbonyl-NR")——may-be-optionally—substituted—by—one—or
meore-subst Hrom-R':
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and-pharmaeceuticalby-neeeptable-salts:s

2-The-use-of-claimt-wherein-the-fatty liver-disease-is-seleetedHrom-the group-consisting-of:
non-alechelicsteatohepatitis-vereirrhosis-toeal-fatbv-liver-or-hepatoeelulareareinoma:

3—Theuse-ofelatmntor2-wheretn-the-patientis-a-human-
4The-use-of any-one-ofelaimst-3wheren-the-compeound-is-to-be-administered-orathy:

S5~Use-ofa-compound-represented-by
0]

AN M
N |
F 0" OH  orapharmacentically-acceptablesalt-thereof-in-the

S~ N
manufacture-ofa-medicamentdor-treating or-substantially-preventing-fatty-hver-disease-in-a

Tz ©O

patient:

61. Use of a compound represented by

\/N XN
\bo/\\ 77
S<
O
F O OH

manufacture of a medicament for treating or substantially preventing liver fibrosis in a patient.
8 The-use-of-claim-5-or-6,-whereinthe-fatty-liver disease is-selected-from-the-sroup-consisting

o

r=z

or a pharmaceutically acceptable salt thereof in the

9—The-use-ofany-one-of-clatms-1-8-wherein-the-compound-is-to-be-administered-in-a-onee
102. The use of any-one-ofelatms+-9claim 1, wherein the dose of the compouhd is less than

about 10 mg/kg.
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H—Use-of-a-compound-of- Formula1V-in-the-manufacture-of a-medicament-forreducingtotal
plasma-cholesterelin-a-patient:
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= 2 Eormula 1V
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Plis a-5-1-membered-partially-unsaturated-heteroeyelie-or-earboeyeliering;
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Cpaalkexy-CN-or-one-or-more-Hluorine-atoms:
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hydrogen-hydroxyl-evanos-halogens- € jalkeyl-or-C salkoxyr-wherein € salleyl-06-C, satkoxsy
may-be-optionally-substituted-by-one-or morefluorines:
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satkoxy-€; catkenyloxy:Cs sallynyloxys C; ceyeloatkoxyC,_satkeyl-$(0),~-Cycalkyl- NRY-
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R is-selected—from-the-group-consisting-o L hydrogen-C _salkyl-or-C salkeylearbonyl:
wheretn-the-C sallevl-and-C o alleylearbonyl-may-optionally-be-substituted-by-a-substituent-or
substituents-selectedHrom-the-group-eonsisting—of-one-or-more-fluorines;-eyano;-hydroxyl-or
NER'RY);

%%MWL%%{%%Mh&g&m&&%»%isﬁ&g—aﬂhy&k%ge%;.,.3a—lﬂl<-ymr*€£l}_ga}ka}4%fbeﬁylg
wherein-the-€_alkyl-and-€ L alkylearbonyl-may-optionally-be-substituted-by-a-substituent-or
substituents-selected-{rom-the-group-eonsisting—of-one-or-more-fluorines-eyano;-hydroxyl-or
NR'R);

Rand-R" are-tndependently-selectedfor-each-oceurrencesfrom-the-group-consisting-of
hydrogen—and—Csallevl—wherein—C jalleyl-may—optionally—be—substituted—by—one—or-more
substituents-selected-trom-thuorine-eyanos-oxe-and-hydrosnyl

or-R*and-R"—together-with-the-nitrogen-to-which-they-are-attached;-may—form-a-4-6
membered-heteroeyelieringrwhich-may-have-an-additional-heteroatom-selected-from-O:-S;-or
Ne-wherein-the-4-6-membered-heteroeyeliering-may-optionally-be-substituted-by-one-or-more
substituents-selected-from-the-group-consisting-of Hluorinereyano;-oxo-or-hydroxyl

Kt;«%sv»i»tad@peﬂd@m%weiee%@d;—:ﬁz}r-«é-eaehw«»eeeaffenee;m:frem--~t%1wrfzavxfﬁe@m-is{‘-ilﬁ-gw--e&?-w-{%g;
hydrogen—y_salleyl—C3 seyeloalleyh—C, satkenyl—Co salleynyl—€ ) gatkoxy—C allkeyd-S{O)~
fwhereinw-is-0;-1-or 23-C, sallksdearbonyl-NR M —and-C_saltkoxyearbonyl-NRY-+wherein-C,
sateyl—Cs seveloalleyl—Co galkenvl—Co salleynyl—€ | _gatkoxys—C ) gabkeyd-S(O), €
catlylearbonyl-NR")-€,_atkoxyearbonyl-NIR")—may-be-optionally—substitated-by—one-or
me%absﬁ%w&%&ﬁel@@%@#mm&%

%%g—-%mie’;}eﬁe‘b&m%y;se%et@dmfe}fmeae}a—%mle-mﬁe}ﬁ%@heﬁf@w%i%%e#ﬁ;
hydrogens;-oxor-C satkyl-Co palkenyl-Co calkynyl-C; ceveloalleyl- € satkoxy;-€ ) satkyl-S{O})~
%\H}e@reinfwwéﬂ%)r}~~£}i?~2«)r;-€2.;.“g,alkg%leaﬁbea»y&%\l{é}%“}wam%@;...ﬁa&k@%yea{%eﬂyl-bl{&“M«M@eﬁem—-@;-

Lo gatkenyl—Cy salloynyl—~Cs geyeloalkeyl—€ | gatkoxy—€ gabeyl-S(0),,—+—C,.
satledearbonyl-N(RY-—€,_gatkoxyearbonyl-N(R*)—may—be-optionally—substitated—by—one—or

. - P
nore-substituents-selected-from-R

£

{3&111 54

R"is-independently-selectedforeach-occurrence-from-the -group-consisting-of-hydrogen;
Cpatheyl—C; galtkenyl—C1 salleynyl—C; ceyeloalkeyl— € alled-S0),-—€ | _galkoxyearbonyl—
R'RIN-earbonyl—and R RIN-SO,-rwherein-C_salle-C3 satkenyl-Cs sallynyl-C, geyeloaleyt
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and—C ealkyl-5(0),—€ salleylearbonyl-—may—optonally—be—substituted—by—one—or—more
substitaents-selected-from-R '

£%ci"’&ﬂd4%éi»m&ifeuge¥ee«%e(hﬂée1' lependentlyfor-each-oee e-group-consisting-of
hydrogens—€ 4alleyl-C; geyeloalkyl-heteroeyel yl-and-heteroeyelylearbonyl-—wherein-C | salleyl
and-C; ¢eyeloalleyl-may-be-optionalby—substituted-by-one-or-more-substituents—selected-from

oxvh-eyano, RRPN 5 RRPN-carbe ayl-—and-C; ;alkoxy-and-wherein-heteroeyelyl
and-heteroeyelylearbonyl-may-be-optionally-substituted-by-one-or-more-substituents—selected
from-Csalkyl-C) salkenyl-C) salleynyli-C; seveloalled € saltkoxy-hale-C | s-alleyl-hydroxyl-
€ g-atkyl RURON-C_galkyl—and-C g-alkoxy-C -atkyl-group: and-whereinif said heteroeyelyl
or-heteroeyelylearbonyl-contains-a—NH-moiety-that-nitrogen-may-optionally-be-substituted-by
one-or-more-groups-Cgalleyh-C, gallkeenyl-C3 salkynyl-C; seveloalleyh-Cy galleyl-S(O),—and-C
m"dky}earbm%ylgw&i‘aﬁd%*“%&ke—r}-mg@thew;itl%@hewr}%%mge&%%wh&eh-ﬂ%ey-ew@—&%&ehe&-&bm%ﬁ
4-T-membered-heteroeyelieringwhieh-may-have-an-additional-heteroatom-selected-from-O,-S;
or-Ni-wherein-the-4-7-membered-heteroeyelic-ring-may-be-optionally-substituted-on-carbon-by
one-or-more-substituents-selectedfrom-the-group-consisting-of -fluorine; hydroxyl-oxo—eyano;
€y eatkylh-€ satkoxy R'R° N R RPN-80,—and-R*R"N-carbonyl--wherein said-C,_alkyl-or-C,_

vherain-tha 4.7
A L]

allovu mmay o O O S
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6
membered—heteroeyelic—ring—may—be—optionally—substitated—on—nitrogen—by—one—or—meore
substittents—s rom-the-group-consisting-of-C_alkyl-and-R*R"N-carbonyl-;-and-wherein
satd-C, calleyl-may-be-optionally—substituted-by-one-or-more-substituents—selected from-the
group-consisting-of Hhuorine;-hydroxyh-eyane;

Rp%ﬂd@p&%é%ﬂﬂ% seleeted;for-each-oceurrencefrom-the-group-consisting-of halogen;
hydroxyl-eyano; €y salkoxy, R RN R'RIN-carbonyl--R RIN-SO,—and- R R'N-carbonyl-NR")-:

and-pharmaceutieally-aceeptable-salts;-stereoisomers,-esters-and-prodrugs-thereof:
12-The-use-of-claimtH~wherein-the-compound-is-represented-by

.
SN o ST

07 OH  orapharmaceutically-ncceptable-salt thereof:
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3—Use-of-a—compound-of FormulatV-in-the-manufacture-of-a-medicament-for-decreasing
whele-bleod-HbA  ~or-lowering-the-plasma-levelof HbA | ~in-a-patient:
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CRPRPY-C0)- W' 2 swherein-the "-and-Lindieate-the attachment points-o£-X - as-indicated-in

Formula-1Vs
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wherein-C, alleyl-and-C oalkoxy-are-optionally-substituted-by-a-group-selected-from-OH;
Coalkoxy-EN-orone-or-more-fluorine-atoms;
RM»«%WA%%@dﬁﬂdep{:—mé@a@&i’&}?@aela-«-eee&weﬁeefﬁ:@m»th&g«t*—@ap%is%éﬂgweaf
hydrogen-hydroxyl-eyanos-halegen-C  jatkyl-or-Cy satkoxy;-wherein-Csalkyl-0r-C ) salkexy
may-be-optionally-substituted-by-one-or-more-tluorines;
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heteroeyelyloxy—and—heteroeyely-(NR")——wherein—said—heteroeyelyl—may—optionally—be
substitated—by-one—or-more-substituents—selectedfromR*-and-—wherein—if said-heteroeyelyl
contains-a—NH-moiety-that nitrogen-may-optionally-be-substituted-by-one-or-more-groupsR":

aF
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R is-selected—from-the-group-consisting-of-hydrogen,hale gen—hydroxyh-eyano—€,.

salevh-or € halkorviwherenthe-C | halleplhand € 5 may-optionally-be-substituted-by-one
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