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are inhibitors of fatty acid synthase, and can be employed, inter alia, for the treatment of diseases such as cancer, cardiovascular dis -
eases, central nervous system injury and different forms of inflammation.
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3-Aminocyclopentane carboxamide derivatives

TECHNICAL FIELD OF THE INVENTION

The present invention relates to novel hydropyrrolopyrrole derivatives which
inhibit the activity of fatty acid synthase (FASN; also abbreviated as FAS), to
pharmaceutical compositions comprising them, to processes for their

preparation, and to their use in therapy for the treatment of cancers.

BACKGROUND OF THE INVENTION

Fatty Acid Synthase (FAS) is a critical enzyme for endogenous lipogenesis
and plays an important role in the modulation of key intermediates of lipid and
carbohydrate celiular metabolism. FAS is highly expressed in the tissues with
high metabolic activity (for example liver, adipose tissue and brain) and there
are good reasons to believe that a FAS inhibitor would cause beneficial
metabolic effects in peripheral tissues. In addition, inhibition of FAS in the
hypothalamus may result in reduced food intake. The non-specific irreversible
FAS inhibitors cerulenin and C-75 have been reported in the literature to
decrease brain levels of orexigenic neuropeptides and to decrease food

intake.

FAS is also highly expressed in human sebocytes, the lipid producing cells of
the sebaceous glands. Acne is the most common disorder involving the
sebaceous gland. The pathogenesis of acne involves lipid (over)production by
the sebaceous gland and it has been reported that inhibitors of mammalian
FAS inhibit the production of sebum in sebocytes (US 2005/0053631). Acne
cannot occur without sebum lipids. There is an unmet medical need in the

treatment of acne for agents that reduce sebum production.
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Since fatty acid synthesis in bacteria is essential for cell survival, bacterial
FAS (type Il synthase) has emerged as a potential target for antibacterial
therapy. Unlike in most other prokaryotes, fatty acid synthase activity in
mycobacteria is carried out by a single high-molecular-weight, multifunctional
peptide chain (type | synthase) related to mammalian FAS. Mycobacterial type
| FAS has been described as a potential target for antimycobacterial therapy,
e.g. the treatment of tuberculosis. With one-third of the world's population
being infected with the tuberculosis bacillus, and multidrug- resistant strains of
Mycobacterium tuberculosis developing, there is a high medical need for novel
tuberculosis therapies. (Silvana C. Ngo, et al.: Inhibition of isolated
Mycobacterium tuberculosis Fatty Acid Synthase | by Pyrazinamide Analogs;

Antimicrobial agents and Chemotherapy 51,7 (2007) 2430-2435).

Recently, microdomains of organelle membranes rich in sphingomyelin and
cholesterol (called "lipid rafts") have been considered to act as a scaffold for
the hepatitis C virus (HCV) replication complex (F. Amemiya, et al.: Targeting
Lipid Metabolism in the Treatment of Hepatitis C Virus Infection. The Journal
of Infectious Diseases 197 (2008) 361 -70). Consequently, alterations of
membrane lipid composition and/or distribution may influence viral replication.
Indeed, agents related to lipid metabolism like polyunsaturated fatty acids or
HMG-CoA reductase inhibitors (statins) have been shown to affect the
replication of genotype 1 HCV (dto). These agents may attenuate HCV
replication through the destruction of lipid rafts, according to their
pharmacological actions. An alternative molecular mechanism possibly
responsible for the inhibition of HCV replication is via altering localization of
host proteins through alterations in lipid anchoring (S. M. Sagan, et al.: The
influence of cholesterol and lipid metabolism on host cell structure and
hepatitis C virus replication. Biochem. Cell Biol. 84 (2006) 67-79). Unlike
polyunsaturated fatty acids, addition of saturated fatty acids or oleic acid to
cultured Sfil cells promoted HCV RNA replication (S. B. Kapadia, F. V. Chisari:
Hepatitis C virus RNA replication is regulated by host geranylgeranylation and
fatty acids. PNAS 102 (2005) 2561 -66). In line with this, it has been reported
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that expression of fatty acid synthase was increased in a human hepatoma
cell line upon HCV infection (W. Yang, et al.: Fatty acid synthase is up-
regulated during hepatitis C virus infection and regulates hepatitis C virus
entry. Hepatology 48,5 (2008) 1396- 1403). Furthermore, inhibition of fatty
acid biosynthesis by TOFA (an inhibitor of acetyl-CoA carboxylase) or
inhibitors of fatty acid synthase (cerulenin, C75), led to decreased HCV
production (dto).

The effect of fatty acid synthase (FAS) activity on viral replication or infection
appears not to be restricted to HCV, but has also been reported for HIV (D. H.
Nguyen, D. D. Taub: Targeting Lipids to Prevent HIV infection. Molecular
Interventions 4,6 (2004) 318-320), Poliovirus (R. Guinea, L. Carrasco: Effects
of Fatty Acids on Lipid

Synthesis and Viral RNA Replication in Poliovirus-Infected Cells. Virology 185
(1991 ) 473-476), Epstein-Barr virus (Y. Li., et al.: Fatty acid synthase
expression is induced by the Epstein-Barr virus immediate-early protein
BRLF1 and is required for lytic viral gene expression. Journal of Virology 78,8
(2004) 4197-4206), human papilloma virus (L. Louw, et al.: HPV-induced
recurrent laryngeal papillomatosis: fatty acid role- players. Asia Pac J Clin Nutr
17 (S1) (2008) 208-211), coxsackievirus B3 (A. Rassmann, et al.: The human
fatty acid synthase: A new therapeutic target for coxsackievirus B3-induced
diseases? Antiviral Research 76 (2007) 150-158), Rous sarcoma virus (H.
Goldfine, et al.. Effects of inhibitors of lipid synthesis on the replication of
Rous Sarcoma Virus. A specific effect of cerulenin on the processing of major
non-glycosylated viral structural proteins. Biochimica et Biophysica Acta 512
(1978) 229-240), as well as human cytomegalovirus (HCMV), and influenza A
virus (J. Munger, et al.: Systems-level metabolic flux profiling identifies fatty

acid synthesis as a target for antiviral therapy. Nature Biotechnology 26 (2008)
1179-1 186).

Taken together, there is growing evidence, that activity of the host's FAS plays

an important role in viral infection and viral replication, suggesting FAS as a
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target for antiviral therapy. The expression of FAS is strongly increased in
many cancers and there is evidence that efficient fatty acid synthesis is
required for tumor cell survival. Inhibition of FAS has therefore been
suggested as a new direction for oncology (Expert Opin. Investig. Drugs 16,1
(2007)1817-1829).

Fatty acids have an essential role in a variety of cellular processes including
building blocks for membranes, anchors for targeting membrane proteins,
precursors in the synthesis of lipid second messengers and as a medium to
store energy, Menendez JS and Lupu R, Fatty acid synthase and the lipogenic
phenotype in cancer pathogenesis, Nature Reviews Cancer, 7: 763-777
(2007). Fatty acids can either be obtained from the diet or can be synthesized
de novo from carbohydrate precursors. The biosynthesis of the latter is
catalyzed by the multi-functional homodimeric FAS. FAS synthesizes long
chain fatty acids by using acetyl-CoA as a primer and Malonyl Co-A as a 2
carbon donor, and NADPH as a reducing equivalents (Wakil SJ, Lipids,
Structure and function of animal fatty acid synthase, 39: 1045-1053 (2004),
Asturias FJ et al., Structure and molecular organization of mammalian fatty
acid synthase, Nature Struct. Mol. Biol. 12:225-232 (2005), Maier T, et al.,

Architecture of Mammalian Fatty Acid Synthase at 4.5 A Resolution, Science
311 : 1258-1262 (2006).

De novo fatty acid synthesis is active during embryogenesis and in fetal lungs
where fatty acids are used for the production of lung surfactant. In adults,
most normal human tissues preferentially acquire fatty acids from the diet.
Therefore, the level of de novo lipogensis and expression of liopogenic
enzymes is low, Weiss L, et al, Fatty-acid biosynthesis in man, a pathway of
minor importance. Purification, optimal assay conditions, and organ
distribution of fatty-acid synthase. Biological Chemistry Hoppe-Seyler
367(9):905-912 (1986). In contrast, many tumors have high rates of de novo
fatty acid synthesis Medes G, et al, Metabolism of Neoplastic Tissue. IV. A
Study of Lipid Synthesis in Neoplastic Tissue Slices in Vitro, Can Res, 13:27-

29, (1953). FAS has now been shown to be overexpressed in numerous
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cancer types including prostate, ovary, colon, endometrium lung, bladder,
stomach and kidney Kuhajda FP, Fatty-acid synthase and human cancer: new
perspectives on its role in tumor biology, Nutrition; 16:202-208 (2000). This
differential expression and function of FAS in tumors and normal cells provide
an approach for cancer therapy with the potential of a substantial therapeutic

window.

Pharmacological and small interference RNA mediated inhibition of FAS has
demonstrated a preferential inhibition of cancer cell proliferation. Additionally
these inhibitors induce apoptosis in cancers cells in vitro and retard growth in
human tumors in murine xenograft models in vivo, Menendez JS and Lupu R,
Nature Reviews Cancer, 7: 763-777 (2007). Based upon these findings, FAS

is considered a major potential target of antineoplastic intervention.

The invention had the object of finding novel compounds having valuable

properties, in particular those which can be used for the preparation of

medicaments.

it has been found that the compounds according to the invention and salts

thereof have very valuable pharmacological properties while being well tol-
erated.

The present invention specifically relates to compounds of the formula | which
inhibit FASN, to compositions which comprise these compounds, and to
processes for the use thereof for the treatment of FASN-induced diseases and

complaints.

The compounds of the formula | can furthermore be used for the isolation and
investigation of the activity or expression of FASN. In addition, they are
particularly suitable for use in diagnostic methods for diseases in connection
with unregulated or disturbed FASN activity.
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The host or patient can belong to any mammalian species, for example a
primate species, particularly humans; rodents, including mice, rats and
hamsters; rabbits; horses, cows, dogs, cats, etc. Animal models are of interest
for experimental investigations, providing a model for treatment of human

disease.

The susceptibility of a particular cell to treatment with the compounds
according to the invention can be determined by in vitro tests. Typically, a
culture of the cell is combined with a compound according to the invention at
various concentrations for a period of time which is sufficient to allow active
agents such as anti IgM to induce a cellular response such as expression of a
surface marker, usually between about one hour and one week. In vitro testing
can be carried out using cultivated cells from blood or from a biopsy sample.
The amount of surface marker expressed is assessed by flow cytometry using
specific antibodies recognising the marker. | '

The dose varies depending on the specific compound used, the specific
disease, the patient status, etc. A therapeutic dose is typically sufficient
considerably to reduce the undesired cell population in the target tissue while
the viability of the patient is maintained. The treatment is generally continued
until a considerable reduction has occurred, for example an at least about

50% reduction in the cell burden, and may be continued until essentially no
more undesired cells are detected in the body.

PRIOR ART
Cyclopentanecarboxamide derivatives are described in WO 2011/048018 A1
as FAS inhibitors for the treatment of obesity and diabetes.

SUMMARY OF THE INVENTION

The invention relates to compounds of the formula |
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(R%),
X4 X3 O .
AL e
X1=X? N
/
R?

denotes Ar, Het, -C=C-Ar or -C=C-Het,
denotes NR°R? or Het',

denotes A, [C(R3)?_],1Ar1 or [C(R3)2]nCyc,
each, independently of one another, denote H, A or [C(R3)2]nCyc,

denotes H, F, Cl, Br, OH, CN, NO, A", OA', SA', SO,Me, COA',
CONH;, CONHA' or CONA',,

each, independently of one another, denote CH or N,

denotes unbranched or branched alkyl with 1-10 C-atoms,
wherein two adjacent carbon atoms may form a double bond
and/or one or two non-adjacent CH- and/or CH,-groups may be
replaced by N-, O- and/or S-atoms and wherein 1-7 H-atoms
may be replaced by R®,

denotes cycloalkyl with 3-7 C-atoms, which is unsubstituted or
monosubstituted by OH, Hal or A,

denotes unbranched or branched alkyl with 1-6 C-atoms,
wherein 1-5 H-atoms may be replaced by F,
denotes F, Cl or OH,

denotes phenyl, which is unsubstituted or mono-, di-, tri-, tetra- or
pentasubstituted by Hal, A, O[C(R%.]Het", Ar', [C(R%).],OR?,
[C(R*)2J,N(R®)2, NO,, CN, [C(R%)2[,COOR® CON(RY),,
[C(R%)21N(R®)2, N(R*)2COA, NR®SO,A, [C(R%):[,SO-N(R?),,
S(O)nA, O[C(R%)2]N(R%)2, NHCOOA, NHCON(R®), and/or COA.,



10

15

20

25

30

35

WO 2014/075754

Ar'

Het

Het'

Hal
m

n

P

q

PCT/EP2013/003128

denotes phenyl or naphthyl, which is unsubstituted or mono-, di-,
tri-, tetra- or pentasubstituted by Hal, A, [C(R3)z]pOR3,
[C(R*)2N(R®)2, NO,, CN, [C(R%),J,COOR’, [C(R%)2I,N(R?),
N(R*)2COA, NR’SOA, [C(R%)21,SON(R?),, S(O)nA,
O[C(R%)2]mN(R®)2, NHCOOA, NHCON(R®), and/or COA,

denotes H or unbranched or branched alkyl with 1-6 C-atoms,

denotes a mono- or bicyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which is
unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted by Hal,
A, [C(R*)2],0A, [C(R*)21.N(R%),, SR®, NO,, CN, COOR?,
CON(R®),, COHet', NR*COA, NR®S0O,A, SO.N(R®),, S(O)A,
O[C(R%:]mN(R%)2, NHCOOA, NHCON(R®),, CHO, COA, =S,
=NH, =NA and/or =O (carbonyl oxygen),

denotes a mono- or bicyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which is
unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted by Hal,
A, [C(R)21:0R’, [C(R%)2lN(R?)2, SR®, NO, CN, COOR?,
CON(R®2, NR*COA, NR*SO,A, SO,N(R®),, S(O)A,
O[C(R*)]mN(R%)2, NHCOOA, NHCON(R®),, CHO, COA, =S,
=NH, =NA and/or =O (carbonyl oxygen),

denotes F, Cl, Bror |,

denotes 1, 2 or 3,

denotes 0, 1 or 2,

denotes 0, 1, 2, 3 or 4,

0,1,2o0r3,

with the proviso that only one or two of X", X2, X3, X* denote N,

and pharmaceutically acceptable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.
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The invention also relates to the optically active forms (stereoisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and solvates

of these compounds.

Moreover, the invention relates to pharmaceutically acceptable derivatives of
compounds of formula I.

The term solvates of the compounds is taken to mean adductions of inert
solvent molecules onto the compounds which form owing to their mutual
attractive force. Solvates are, for example, mono- or dihydrates or alkoxides.
It is understood, that the invention also relates to the solvates of the salts.
The term pharmaceutically acceptable derivatives is taken to mean, for exam-
ple, the salts of the compounds according to the invention and also so-called

prodrug compounds.

As used herein and unless otherwise indicated, the term "prodrug" means a
derivative of a compound of formula | that can hydrolyze, oxidize, or otherwise
react under biological conditions (in vitro or in vivo) to provide an active
compound, particularly a compound of formula |. Examples of prodrugs
include, but are not limited to, derivatives and metabolites of a compound of
formula | that include biohydrolyzable moieties such as biohydrolyzable
amides, biohydrolyzable esters, biohydrolyzable carbamates, biohydrolyzable
carbonates, biohydrolyzable ureides, and biohydrolyzable phosphate
analogues. In certain embodiments, prodrugs of compounds with carboxyl
functional groups are the lower alkyl esters of the carboxylic acid. The
carboxylate esters are conveniently formed by esterifying any of the carboxylic
acid moieties present on the molecule. Prodrugs can typically be prepared
using well- known methods, such as those described by Burger 's Medicinal
Chemistry and Drug Discovery 6th ed. (Donald J. Abraham ed., 2001, Wiley)
and Design and Application of Prodrugs (H.Bundgaard ed., 1985, Harwood
Academic Publishers Gmfh).
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The expression "effective amount” denotes the amount of a medicament or of

a pharmaceutical active ingredient which causes in a tissue, system, animal or
human a biological or medical response which is sought or desired, for
example, by a researcher or physician.

In addition, the expression "therapeutically effective amount’ denotes an
amount which, compared with a corresponding subject who has not received
this amount, has the following consequence:

improved treatment, healing, prevention or elimination of a disease, syn-
drome, condition, complaint, disorder or side-effects or also the reduction in
the advance of a disease, complaint or disorder.

The expression "therapeutically effective amount” also encompasses the

amounts which are effective for increasing normal physiological function.

The invention also relates to the use of mixtures of the compounds of the
formula I, for example mixtures of two diastereomers, for example in the ratio
1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of stereoisomeric compounds.

"Tautomers" refers to isomeric forms of a compound that are in equilibrium
with each other. The concentrations of the isomeric forms will depend on the
environment the compound is found in and may be different depending upon,
for example, whether the compound is a solid or is in an organic or aqueous
solution.

The invention relates to the compounds of the formula | and salts thereof and
to a process for the preparation of compounds of the formula | and
pharmaceutically acceptable salts, solvates, tautomers and stereoisomers
thereof, characterised in that

a compound of the formula |l
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in which R" and W have the meanings indicated in Claim 1,

is reacted with a compound of the formula Ili

(R¥),
xibe o

R— O I
X1=x2 L

H

in which R, R?, X’, X3, X3, X* and q have the meanings
indicated in Claim 1,

and L denotes ClI, Br, | or a free or reactively functionally
modified OH group,

and/or

a base or acid of the formula | is converted into one of its salts.

Above and below, the radicals R, R*, R, X', X2, X3, X*, q and W have the

meanings indicated for the formula I, unless expressly stated otherwise.

A denotes alkyl, this is unbranched (linear) or branched, and has 1, 2, 3, 4, 5,
6,7, 8,9 0r 10 C atoms. A preferably denotes methyl, furthermore ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also
pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethylpropy|,
hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-,1,3-, 2,2-, 2,3- or 3,3-
dimethylbutyl, 1- or 2-ethylbuty!, 1-ethyl-1-methylpropyl, 1-ethyl-2-methyl-
propyl, 1,1,2- or 1,2,2-trimethylpropyl, furthermore preferably, for example,
trifluoromethyl.
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A very particularly preferably denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms,
preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, hexyl, trifluoromethyl, pentafluoroethyl or 1,1,1-trifluoroethyl.
Moreover, A denotes preferably CH,OCH;, CH,CH,OH or CH>CH,OCHj.
Cyc denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl,
preferably unsubstituted or monosubstituted by OH, Hal or A.

A' denotes alkyl, this is unbranched (linear) or branched, and has 1, 2, 3, 4, 5
or 6 C atoms. A preferably denotes methyl, furthermore ethyl, propyl, iso-
propyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also pentyl, 1-, 2- or
3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethylpropyl, hexyl, 1- , 2- | 3-
or 4-methylpentyl, 1,1-,1,2-,1,3-, 2,2-, 2,3- or 3,3-dimethylbutyl, 1- or
2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-methylpropyl, 1,1,2- or 1,2,2-tri-

methylpropyl, furthermore preferably, for example, trifluoromethyl.

R? preferably denotes H.

R? preferably denotes A or [C(R%),].Cyc.

R® preferably denotes H, methyl, ethyl, propyl, isopropyl, butyl, pentyl or hexyl,
particularly preferably H or methyl.

R* preferably denotes H, F, Cl, OA' or A'.

R® preferably denotes F or Cl.

Ar denotes preferably o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-, m- or
p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butylphenyl, o-, m-
or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-aminophenyl, o-, m- or
p-(N-methylamino)phenyl, o-, m- or p-(N-methylaminocarbonyl)phenyl, o-, m-
or p-methoxyphenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbonyl-
phenyl, o-, m- or p-(N,N-dimethylamino)phenyl, o-, m- or p-(N,N-dimethyl-
aminocarbonyl)phenyl, o-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-
diethylamino)phenyl, o-, m- or p-fluorophenyl, o-, m- or p-bromophenyl, o-, m-
or p-chlorophenyl, o-, m- or p-(methylsulfonamido)phenyl, o-, m- or p-(methyl-
sulfonyl)phenyl, o-, m- or p-cyanophenyl, o-, m- or p-carboxyphenyl, o-, m- or

p-methoxycarbonylphenyl, o-, m- or p-acetylphenyl, o-, m- or p-amino-
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sulfonylphenyl, o-, m- or p-[2-(morpholin-4-yl)ethoxy]phenyl, o-, m- or p-[3-
(N,N-diethylamino)propoxy]phenyl, furthermore preferably 2,3-, 2 4-, 2,5-, 2 6-,
3,4- or 3,5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2, 3-,
2,4-,2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or
3,4-dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-chloro-, 2-amino-3-
chloro-, 2-amino-4-chloro-, 2-amino-5-chioro- or 2-amino-6-chlorophenyl,
2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylaminophenyl, 2,3-
diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4,6-
trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-dichloro-4-
aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl, 2,5-difluoro-4-
bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-methoxyphenyl, 3-chloro-
4-acetamidophenyl, 3-fluoro-4-methoxyphenyl, 3-amino-6-methylphenyl,
3-chloro-4-acetamidophenyl or 2,5-dimethyl-4-chlorophenyi.

Ar furthermore preferably denotes phenyl, which is unsubstituted or mono-,

di-, tri-, tetra- or pentasubstituted by O[C(R®),],Het’, Ar', A, CN and/or
[C(R*)2],0R’.

Ar' preferably denotes phenyl or naphthy!.

Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl, 2-
or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or
5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-,
4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore
preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 1- or
5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3 4-
thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3-
or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 8- or 7-indolyl, 4- or 5-isoindolyl,
indazolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl,
2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6-
or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-
2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-iso-
quinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or
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6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-oxazinyl, further preferably
1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl, 2,1,3-benzothiadiazol-4-, -5-yl or
2,1,3-benzoxadiazol-5-yl, azabicyclo[3.2.1]octyl or dibenzofuranyl.

The heterocyclic radicals may also be partially or fully hydrogenated.
Irrespective of further substitutions, Het can thus also denote, for example,
2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or 5-furyl, tetrahydro-
2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-,
-3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or
3-pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4- or
-5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-, -2-, -3- or -4-
pyridyl, 1,2,3 4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl, 1-, 2-, 3- or
4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-
dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl,
hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-
tetrahydro-1-, -2-, -3-, -4-, -56-, -6-, -7- or -8-quinolyl, 1,2,3,4-tetrahydro-1-,-2- -
3-, -4-, -5-, -6-, -7- or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3,4-dihydro-2H-
benzo-1,4-oxazinyl, furthermore preferably 2,3-methylenedioxyphenyl, 3,4-
methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl,
3,4-(diflucromethylenedioxy)phenyl, 2,3-dihydrobenzofuran-5- or 6-yl, 2,3-(2-
oxomethylenedioxy)phenyl or also 3,4-dihydro-2H-1,5-benzodioxepin-6- or -7-
yl, furthermore preferably 2,3-dihydrobenzofuranyl, 2,3-dihydro-2-oxofuranyl,
3,4-dihydro-2-oxo-1H-quinazolinyl, 2,3-dihydrobenzoxazolyl, 2-oxo-2,3-di-
hydrobenzoxazolyl, 2,3-dihydrobenzimidazolyi, 1,3-dihydroindole, 2-oxo-1,3-
dihydroindole or 2-0x0-2,3-dihydrobenzimidazolyl.

Het preferably denotes a mono- or bicyclic aromatic heterocycle having 1 to 4
N, O and/or S atoms, which is unsubstituted or mono- or disubstituted by Hal,
A, [C(R*)2],.0A", S(O),A, CN, SO,N(R®), and/or COHet'.

Het furthermore preferably denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, triazolyl,
tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, benzoxazolyl,

benzothiazolyl, benzimidazolyl, benzotriazolyl, indolyl, benzo-1,3-dioxolyl,
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benzodioxanyl, benzothiadiazolyl, indazolyl, benzofuranyl, quinolyl, isoquinolyl,
oxazolo[5,4-b]pyridyl, imidazo[1,2-a]pyridinyl or oxazolo[5,4-c]pyridyl, each of
which is unsubstituted or mono- or disubstituted by Hal, A, [C(R?),],0A",
S(O)sA, CN, SO.N(R%), and/or COHet'".

Irrespective of further substitutions, Het' denotes, for example, 2- or 3-furyl, 2-
or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or
5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-,
4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore
preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2, 4-triazol-1-, -3- or 5-yl, 1- or
5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2 4-oxadiazol-3- or -5-yl, 1,3,4-
thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3-
or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-isoindolyl,
indazolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl,
2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6-
or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-
2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4- 5- 6-, 7- or 8-iso-
quinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or
6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-oxazinyl, further preferably
1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl, 2,1,3-benzothiadiazol-4-, -5-yl or
2,1,3-benzoxadiazol-5-yl, azabicyclo[3.2.1]octyl or dibenzofuranyl.

The heterocyclic radicals may also be partially or fully hydrogenated.
Irrespective of further substitutions, Het can thus also denote, for example,
2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or 5-furyl, tetrahydro-
2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-,
-3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or
3-pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4- or
-5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-, -2-, -3- or -4-
pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl, 1-, 2-, 3- or
4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-
dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl,
hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-
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tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-quinolyl, 1,2,3,4-tetrahydro-1-,-2- -
3-, -4-, -5-, -6-, -7- or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3,4-dihydro-2H-
benzo-1,4-oxazinyl, furthermore preferably 2,3-methylenedioxyphenyl, 3,4-
methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl,
3,4-(difluoromethylenedioxy)phenyl, 2,3-dihydrobenzofuran-5- or 6-yi, 2,3-(2-
oxomethylenedioxy)phenyl or aiso 3,4-dihydro-2H-1,5-benzodioxepin-6- or -7-
yl, furthermore preferably 2,3-dihydrobenzofuranyl, 2,3-dihydro-2-oxofuranyl,
3,4-dihydro-2-oxo-1H-quinazolinyl, 2,3-dihydrobenzoxazolyl, 2-oxo-2,3-di-
hydrobenzoxazolyl, 2,3-dihydrobenzimidazolyl, 1,3-dihydroindole, 2-oxo-1,3-
dihydroindole or 2-oxo-2,3-dihydrobenzimidazolyl.

Het' preferably denotes a monocyclic saturated heterocycle having 1to 4 N, O
and/or S atoms, which is unsubstituted or mono- or disubstituted by A.

Het' furthermore preferably denotes pyrrolidinyl, azetidinyl, oxetanyl, tetra-
hydroimidazolyl, tetrahydropyrazolyl, tetrahydrofuranyl, piperidinyl, piperazinyl,
morpholinyl, hexahydropyridazinyl, hexahydropyrimidinyl, [1,3]dioxolanyl or
tetrahydropyranyl, each of which is unsubstituted or mono- or disubstituted by
A.

Hal preferably denotes F, Cl or Br, but also |, particularly preferably F or ClI.

Throughout the invention, all radicals which occur more than once may be
identical or different, i.e. are independent of one another.

The compounds of the formula | may have one or more chiral centres and can
therefore occur in various stereoisomeric forms. The formula | encompasses
all these forms.

Accordingly, the invention relates, in particular, to the compounds of the
formula | in which at least one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds may be

expressed by the following sub-formulae la to Ik, which conform to the formula
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| and in which the radicals not designated in greater detail have the meaning

indicated for the formula |, but in which

in la

inlb

inlc

in Id

in le

in If

inlg

in th

inli

in |

in Ik

x' x3 denote CH,
X2 X*  denote N:

X' X2 x3 x* denote CH,

X' X3 X* denote CH,

X2 denotes N:

X1, XZ, X3 denote CH,

x* denotes N;

X' X*>  denote CH,
X3 x*  denote N:

X3 x*  denote CH,
X' X*  denote N:

R? denotes H;

R? denotes A or [C(R%),].Cyc:

R? denotes H, F, CI, OA’ or A";

R® denotes H or methy!;

A denotes unbranched or branched alkyl with 1-10 C-atoms,

wherein one or two non-adjacent CH- and/or CH,-groups
may be replaced by N- and/or O-atoms and 1-7 H-atoms

may be replaced by R>:
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denotes phenyl, which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by O[C(R%);].Het", Ar’, A, CN
and/or [C(R%),],OR>;

denotes a mono- or bicyclic aromatic heterocycle having 1
to 4 N, O and/or S atoms, which is unsubstituted or mono-
or disubstituted by Hal, A, [C(R3)2]nOA', S(O)nA, CN,
SO,N(R?), and/or COHet':

denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,
pyrimidinyl, triazolyl, tetrazolyl, oxadiazolyl, thiadiazoly!,
pyridazinyl, pyrazinyl, benzoxazolyl, benzothiazolyl,
benzimidazolyl, benzotriazolyl, indolyl, benzo-1,3-dioxolyl,
benzodioxanyl, benzothiadiazolyl, indazolyl, benzofuranyl,
quinolyl, isoquinolyl, oxazolo[5,4-b]pyridyl, imidazo[1,2-a]-
pyridiny! or oxazolo[5,4-c]pyridyl, each of which is
unsubstituted or mono- or disubstituted by Hal, A,
[C(R%),],0A", S(0),A, CN, SO,N(R®), and/or COHet":

denotes a monocyclic saturated heterocycle having 1 to 4
N, O and/or S atoms, which is unsubstituted or mono- or
disubstituted by A;

denotes pyrrolidinyl, azetidinyl, oxetanyl, tetrahydro-
imidazolyl, tetrahydropyrazolyl, tetrahydrofurany!,
piperidinyl, piperazinyl, morpholinyl, hexahydropyridazinyl,
hexahydropyrimidinyl, [1,3]dioxolany! or tetrahydropyranyi,
each of which is unsubstituted or mono- or disubstituted by
A



10

15

20

25

30

35

WO 2014/075754 PCT/EP2013/003128

inlp

-19-

R  denotes Ar, Het, -C=C-Ar or -C=C-Het,,
W denotes NR?R? or Het1,
R' denotes A, [C(R%)].Ar" or [C(R®),].Cyc,

R?, R? each, independently of one another, denote H, A or
[C(R%):1:Cye,

R* denotes H, F, Cl, OA' or A,
X', X%, X3 x*  each, independently of one another, denote CH or N,

A denotes unbranched or branched alkyl with 1-10 C-atoms,
wherein one or two non-adjacent CH- and/or CH,-groups may
be replaced by N- and/or O-atoms and 1-7 H-atoms may be

replaced by R®,

Cyc denotes cycloalkyl with 3-7 C-atoms, which is unsubstituted or

monosubstituted by OH or A,

A’ denotes unbranched or branched alkyl with 1-6 C-atoms,
wherein 1-5 H-atoms may be replaced by F,
R® denotes F, Cl or OH,

Ar  denotes phenyl, which is unsubstituted or mono-, di-, tri-, tetra- or
pentasubstituted by O[C(R®),],Het', Ar', A, CN and/or
[C(R%)2],OR?,

Ar'  denotes phenyl or naphthyl,
R® denotes H or unbranched or branched alkyl with 1-6 C-atoms,

Het denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, triaZOlyI,
tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl, pyrazinyl,
benzoxazolyl, benzothiazolyl, benzimidazolyl, benzotriazolyl,
indolyl, benzo-1,3-dioxolyl, benzodioxany!, benzothiadiazolyl,

indazolyl, benzofuranyl, quinolyl, isoquinolyl, oxazolo[5,4-b]-
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pyridyl, imidazo[1,2-a]pyridinyl or oxazolo[5,4-c]pyridyl, each of
which is unsubstituted or mono- or disubstituted by Hal, A,
[C(R%)2],0A", S(O),A, CN, SO,N(R®), and/or COHet"

Het' denotes pyrrolidinyl, azetidinyl, oxetanyl, tetrahydroimidazolyl,
tetrahydropyrazolyl, tetrahydrofuranyl, piperidinyl, piperazinyl,
morpholinyl, hexahydropyridazinyl, hexahydropyrimidinyl,
[1,3]dioxolany! or tetrahydropyranyl, each of which is

unsubstituted or mono- or disubstituted by A,
Hal denotes F, Cl, Brorl,
n denotes 0, 1 or 2,
p denotes 0, 1, 2, 3 or 4,
q 0,1,2o0r3,

with the proviso that only one or two of X', X2, X3, X* denote N,
and pharmaceutically acceptable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.

The compounds of the formula | and also the starting materials for their
preparation are, in addition, prepared by methods known per se, as described
in the literature (for example in the standard works, such as Houben-Weyl,
Methoden der organischen Chemie [Methods of Organic Chemistry], Georg-
Thieme-Verlag, Stuttgart), to be precise under reaction conditions which are
known and suitable for the said reactions. Use can also be made here of

variants known per se which are not mentioned here in greater detail.

The starting compounds of the formulae Il and lll are generally known. If they

are novel, however, they can be prepared by methods known per se.

Compounds of the formula | can preferably be obtained by reacting a

compound of the formula Il with a compound of the formula Il1.
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In the compounds of the formula 1ll, L preferably denotes Cl, Br, | or a free
or reactively modified OH group, such as, for example, an activated ester,
an imidazolide or alkylsulfonyloxy having 1-6 C atoms (preferably methyl-
sulfonyloxy or trifluoromethylsulfonyloxy) or arylsulfonyloxy having 6-10 C
atoms (preferably phenyl- or p-tolylsulfonyloxy).

The reaction is generally carried out in the presence of an acid-binding
agent, preferably an organic base, such as DIPEA, triethylamine, dimethyl-
aniline, pyridine or quinoline.

The addition of an alkali or alkaline earth metal hydroxide, carbonate or bi-
carbonate or another salt of a weak acid of the alkali or alkaline earth met-
als, preferably of potassium, sodium, calcium or caesium, may also be
favourable.

Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about -30° and
140°, normally between -10° and 90°, in particular between about 0° and
about 70°.

Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chlo-
roform or dichloromethane; alcohols, such as methanol, ethanol, isopropa-
nol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether,
diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl or monoethyl ether, ethylene glycol dimethyl
ether (diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimethylformamide (DMF); nitriles, such
as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO); carbon di-
sulfide; carboxylic acids, such as formic acid or acetic acid; nitro com-
pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-
tate, or mixtures of the said solvents.

Particular preference is given to acetonitrile, dichloromethane and/or DMF.
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Pharmaceutical salts and other forms

The said compounds according to the invention can be used in their final non-
salt form. On the other hand, the present invention also encompasses the use
of these compounds in the form of their pharmaceutically acceptable salts,
which can be derived from various organic and inorganic acids and bases by
procedures known in the art. Pharmaceutically acceptable salt forms of the
compounds of the formula | are for the most part prepared by conventional
methods. If the compound of the formula | contains a carboxyl group, one of
its suitable salts can be formed by reacting the compound with a suitable base
to give the corresponding base-addition salt. Such bases are, for example,
alkali metal hydroxides, including potassium hydroxide, sodium hydroxide and
lithium hydroxide; alkaline earth metal hydroxides, such as barium hydroxide
and calcium hydroxide; alkali metal alkoxides, for example potassium ethoxide
and sodium propoxide; and various organic bases, such as piperidine,
diethanolamine and N-methylglutamine. The aluminium salts of the
compounds of the formula | are likewise included. In the case of certain

compounds of the formula |, acid-addition salts can be formed by treating

- these compounds with pharmaceutically acceptable organic and inorganic

acids, for example hydrogen halides, such as hydrogen chloride, hydrogen
bromide or hydrogen iodide, other mineral acids and corresponding salts
thereof, such as sulfate, nitrate or phosphate and the like, and alkyl- and
monoarylsulfonates, such as ethanesulfonate, toluenesulfonate and benzene-
sulfonate, and other organic acids and corresponding salts thereof; such as
acetate, trifluoroacetate, tartrate, maleate, succinate, citrate, benzoate,
salicylate, ascorbate and the like. Accordingly, pharmaceutically acceptable

acid-addition salts of the compounds of the formula I include the following:
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acetate, adipate, alginate, arginate, aspartate, benzoate, benzenesulfonate
(besylate), bisulfate, bisulfite, bromide, butyrate, camphorate, camphor-
sulfonate, caprylate, chloride, chlorobenzoate, citrate, cyclopentane-
propionate, digluconate, dihydrogenphosphate, dinitrobenzoate, dodecyl-
sulfate, ethanesulfonate, fumarate, formate, galacterate (from mucic acid),
galacturonate, glucoheptanoate, gluconate, glutamate, glycerophosphate,
hemisuccinate, hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesuifonate, iodide, isethionate, iso-
butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,
metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-
phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmoate,
pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

phosphonate, phthalate, but this does not represent a restriction.

Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron(lll), iron(l1), lithium,
magnesium, manganese(lll), manganese(ll), potassium, sodium and zinc
salts, but this is not intended to represent a restriction. Of the above-men-
tioned salts, preference is given to ammonium; the alkali metal salts sodium
and potassium, and the alkaline earth metal salts calcium and magnesium.
Salts of the compounds of the formula | which are derived from pharma-
ceutically acceptable organic non-toxic bases include salts of primary, sec-
ondary and tertiary amines, substituted amines, also including naturaliy
occurring substituted amines, cyclic amines, and basic ion exchanger resins,
for example arginine, betaine, caffeine, chloroprocaine, choline, N,N'-dibenzyl-
ethylenediamine (benzathine), dicyclohexylamine, diethanolamine, diethyl-
amine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine,
ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, glucamine,
glucosamine, histidine, hydrabamine, isopropylamine, lidocaine, lysine,
meglumine, N-methyl-D-glucamine, morpholine, piperazine, piperidine,

polyamine resins, procaine, purines, theobromine, triethanolamine, triethyl-
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amine, trimethylamine, tripropylamine and tris(hydroxymethyl)methylamine

(tromethamine), but this is not intended to represent a restriction.

Compounds of the present invention which contain basic nitrogen-containing
groups can be quaternised using agents such as (C¢-Cy)alkyl halides, for
example methyl, ethyl, isopropyl and tert-butyi chloride, bromide and iodide:
di(C4-C,)alkyl suifates, for example dimethyl, diethyl and diamyl sulfate; (Cyo-
Cig)alkyl halides, for example decyl, dodecyl, lauryl, myristyl and stearyl
chloride, bromide and iodide; and aryl(C4-C,)alky! halides, for example benzyl
chloride and phenethyl bromide. Both water- and oil-soluble compounds

according to the invention can be prepared using such salts.

The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisuccinate,
hippurate, hydrochioride, hydrobromide, isethionate, mandelate, meglumine,
nitrate, oleate, phosphonate, pivalate, sodium phosphate, stearate, sulfate,
sulfosalicylate, tartrate, thiomalate, tosylate and tromethamine, but this is not

intended to represent a restriction.

Particular preference is given to hydrochloride, dihydrochloride, hydrobromide,

maleate, mesylate, phosphate, sulfate and succinate.

The acid-addition salts of basic compounds of the formula | are prepared by
bringing the free base form into contact with a sufficient amount of the desired
acid, causing the formation of the salt in a conventional manner. The free
base can be regenerated by bringing the salt form into contact with a base
and isolating the free base in a conventional manner. The free base forms
differ in a certain respect from the corresponding salt forms thereof with
respect to certain physical properties, such as solubility in polar solvents: for
the purposes of the invention, however, the salts otherwise correspond to the
respective free base forms thereof.
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As mentioned, the pharmaceutically acceptable base-addition salts of the
compounds of the formula | are formed with metals or amines, such as alkali
metals and alkaline earth metals or organic amines. Preferred metals are
sodium, potassium, magnesium and calcium. Preferred organic amines are
N,N’-dibenzylethylenediamine, chloroprocaine, choline, diethanolamine,

ethylenediamine, N-methyl-D-glucamine and procaine.

The base-addition salts of acidic compounds according to the invention are
prepared by bringing the free acid form into contact with a sufficient amount of
the desired base, causing the formation of the salt in a conventional manner.
The free acid can be regenerated by bringing the salt form into contact with an
acid and isolating the free acid in a conventional manner. The free acid forms
differ in a certain respect from the corresponding salt forms thereof with
respect to certain physical properties, such as solubility in polar solvents: for
the purposes of the invention, however, the salts otherwise correspond to the

respective free acid forms thereof.

If a compound according to the invention contains more than one group which
is capable of forming pharmaceutically acceptable salts of this type, the
invention also encompasses multiple salts. Typical multiple salt forms include,
for example, bitartrate, diacetate, difumarate, dimeglumine, diphosphate,
disodium and trihydrochloride, but this is not intended to represent a

restriction.

With regard to that stated above, it can be seen that the expression "phar-
maceutically acceptable salt” in the present connection is taken to mean an
active ingredient which comprises a compound of the formula 1 in the form of
one of its salts, in particular if this salt form imparts improved pharmacokinetic
properties on the active ingredient compared with the free form of the active
ingredient or any other salt form of the active ingredient used earlier. The
pharmaceutically acceptable salt form of the active ingredient can also provide

this active ingredient for the first time with a desired pharmacokinetic property
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which it did not have earlier and can even have a positive influence on the
pharmacodynamics of this active ingredient with respect to its therapeutic

efficacy in the body.

Isotopes
There is furthermore intended that a compound of the formula I includes

isotope-labelled forms thereof. An isotope-labelled form of a compound of the
formula 1 is identical to this compound apart from the fact that one or more
atoms of the compound have been replaced by an atom or atoms having an
atomic mass or mass number which differs from the atomic mass or mass
number of the atom which usually occurs naturally. Exam-ples of isotopes
which are readily commercially available and which can be incorporated into a
compound of the formula | by well-known methods include isotopes of
hydrogen, carbon, nitrogen, oxygen, phos-phorus, fluo-rine and chlorine, for
example 2H, °H, 1°C, ™C, N, 1°0, 70, 3P, %P, %3, "°F and g,
respectively. A compound of the formula |, a prodrug, thereof or a
pharmaceutically acceptable salt of either which contains one or more of the
above-mentioned isotopes and/or other iso-topes of other atoms is intended to
be part of the present invention. An isotope-labelled compound of the formula
| can be used in a number of beneficial ways. For example, an isotope-
labelled compound of the formula 1 into which, for example, a radioisotope,
such as °H or "*C, has been incorporated is suitable for medicament and/or
substrate tissue distribution assays. These radioisotopes, i.e. tritium (°*H) and
carbon-14 (14C), are particularly preferred owing to simple preparation and
excellent detectability. Incor-po-ra-tion of heavier isotopes, for example
deuterium (2H), into a compound of the formula | has therapeutic advantages
owing to the higher metabolic stability of this isotope-labelled compound.
Higher metabolic stability translates directly into an increased in vivo half-life
or lower dosages, which under most circumstances would represent a
preferred embodi-ment of the present invention. An isotope-labelled
compound of the formula | can usually be prepared by carrying out the

procedures dis-closed in the synthesis schemes and the related description, in
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the example part and in the preparation part in the present text, replacing a

non-isotope-labelled reactant by a readily available isotope-labelled reactant.

Deuterium (ZH) can also be incorporated into a compound of the formula | for
the purpose in order to manipulate the oxidative metabolism of the compound
by way of the primary kinetic isotope effect. The primary kinetic isotope effect
is a change of the rate for a chemical reaction that results from exchange of
isotopic nuclei, which in turn is caused by the change in ground state energies
necessary for covalent bond formation after this isotopic exchange. Exchange
of a heavier isotope usually results in a lowering of the ground state energy for
a chemical bond and thus cause a reduction in the rate in rate-limiting bond
breakage. If the bond breakage occurs in or in the vicinity of a saddle-point
region along the coordinate of a multi-product reaction, the product distribution
ratios can be altered substantially. For explanation: if deuterium is bonded to a
carbon atom at a non-exchangeable position, rate differences of ky/kp = 2-7
are typical. If this rate difference is successfully applied to a com-pound of the
formula | that is susceptible to oxidation, the profile of this compound in vivo

can be drastically modified and result in improved pharmacokinetic properties.

When discovering and developing therapeutic agents, the person skilled in the
art attempts to optimise pharmacokinetic parameters while retaining desirable
in vitro properties. It is reasonable to assume that many com-pounds with
poor pharmacokinetic profiles are susceptible to oxidative metabolism. In vitro
liver microsomal assays currently available provide valuable information on
the course of oxidative metabolism of this type, which in turn permits the
rational design of deuterated compounds of the formula | with improved
stability through resistance to such oxidative meta-bolism. Significant
improvements in the pharmacokinetic profiles of compounds of the formula |
are thereby obtained, and can be expressed quantitatively in terms of
increases in the in vivo half-life (¥2), concen-tra-tion at maximum therapeutic
effect (Cmax), area under the dose response curve (AUC), and F; and in terms

of reduced clearance, dose and materi-als costs.
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The following is intended to illustrate the above: a compound of the formula |
which has multiple potential sites of attack for oxidative metabolism, for
example benzylic hydrogen atoms and hydrogen atoms bonded to a nitrogen
atom, is prepared as a series of analogues in which various combinations of
hydrogen atoms are replaced by deuterium atoms, so that some, most or all of
these hydrogen atoms have been replaced by deuterium atoms. Half-life
determinations enable favourable and accurate determination of the extent of
the extent to which the improve-ment in resistance to oxidative metabolism
has improved. In this way, it is deter-mined that the half-life of the parent
compound can be extended by up to 100% as the result of deuterium-

hydrogen exchange of this type.

Deuterium-hydrogen exchange in a compound of the formula | can also be
used to achieve a favourable modification of the metabolite spectrum of the
starting compound in order to diminish or eliminate undesired toxic
metabolites. For example, if a toxic metabolite arises through oxidative
carbon-hydrogen (C-H) bond cleavage, it can reasonably be assumed that the
deuterated analogue will greatly diminish or eliminate production of the
unwanted metabolite, even if the particular oxidation is not a rate-determining
step. Further information on the state of the art with respect to deuterium-
hydrogen exchange may be found, for example in Hanzlik et al., J. Org.
Chem. 55, 3992-3997, 1990, Reider et al., J. Org. Chem. 52, 3326-3334,
1987, Foster, Adv. Drug Res. 14, 1-40, 1985, Gillette et al, Biochemistry
33(10) 2927-2937, 1994, and Jarman et al. Carcinogenesis 16(4), 683-688,
1993.

The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically acceptable salts,
tautomers and stereoisomers thereof, including mixtures thereof in all ratios,

and optionally excipients and/or adjuvants.
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Pharmaceutical formulations can be administered in the form of dosage units
which comprise a predetermined amount of active ingredient per dosage unit.
Such a unit can comprise, for example, 0.5 mg to 1 g, preferably 1 mg to

700 mg, particularly preferably 5 mg to 100 mg, of a compound according to
the invention, depending on the condition treated, the method of
administration and the age, weight and condition of the patient, or phar-
maceutical formulations can be administered in the form of dosage units
which comprise a predetermined amount of active ingredient per dosage unit.
Preferred dosage unit formulations are those which comprise a daily dose or
part-dose, as indicated above, or a corresponding fraction thereof of an active
ingredient. Furthermore, pharmaceutical formulations of this type can be

prepared using a process which is generally known in the pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any

~desired suitable method, for example by oral (including buccal or sublingual),

rectal, nasal, topical (including buccal, sublingual or transdermal), vaginal or
parenteral (including subcutaneous, intramuscular, intravenous or intradermal)
methods. Such formulations can be prepared using all processes known in the
pharmaceutical art by, for example, combining the active ingredient with the
excipient(s) or adjuvant(s).

Pharmaceutical formulations adapted for oral administration can be adminis-
tered as separate units, such as, for example, capsules or tablets; powders or
granules; solutions or suspensions in agueous or non-aqueous liquids; edible
foams or foam foods; or oil-in-water liquid emulsions or water-in-oil liquid

emulsions.

Thus, for example, in the case of oral administration in the form of a tablet or
capsule, the active-ingredient component can be combined with an oral, non-
toxic and pharmaceutically acceptable inert excipient, such as, for example,

ethanol, glycerol, water and the like. Powders are prepared by comminuting
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the compound to a suitable fine size and mixing it with a pharmaceutical
excipient comminuted in a similar manner, such as, for example, an edible
carbohydrate, such as, for example, starch or mannitol. A flavour,

preservative, dispersant and dye may likewise be present.

Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such as,
for example, highly disperse silicic acid, talc, magnesium stearate, calcium
stearate or polyethylene glycol in solid form, can be added to the powder
mixture before the filling operation. A disintegrant or solubiliser, such as, for
example, agar-agar, calcium carbonate or sodium carbonate, may likewise be
added in order to improve the availability of the medicament after the capsule
has been taken.

In addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporated into the mixture.
Suitable binders include starch, gelatine, natural sugars, such as, for example,
glucose or beta-lactose, sweeteners made from maize, natural and synthetic
rubber, such as, for example, acacia, tragacanth or sodium alginate,
carboxymethylcellulose, polyethylene glycol, waxes, and the like. The
lubricants used in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
chloride and the like. The disintegrants include, without being restricted
thereto, starch, methyicellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
granulating or dry-pressing the mixture, adding a lubricant and a disintegrant
and pressing the entire mixture to give tablets. A powder mixture is prepared
by mixing the compound comminuted in a suitable manner with a diluent or a
base, as described above, and optionally with a binder, such as, for example,
carboxymethylcellulose, an alginate, gelatine or polyvinylpyrrolidone, a
dissolution retardant, such as, for example, paraffin, an absorption

accelerator, such as, for example, a quaternary salt, and/or an absorbant,
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such as, for example, bentonite, kaolin or dicalcium phosphate. The powder
mixture can be granulated by wetting it with a binder, such as, for example,
syrup, starch paste, acadia mucilage or solutions of cellulose or polymer
materials and pressing it through a sieve. As an alternative to granulation, the
powder mixture can be run through a tabletting machine, giving lumps of non-
uniform shape, which are broken up to form granules. The granules can be
lubricated by addition of stearic acid, a stearate salt, talc or mineral oil in order
to prevent sticking to the tablet casting moulds. The lubricated mixture is then
pressed to give tablets. The compounds according to the invention can also
be combined with a free-flowing inert excipient and then pressed directly to
give tablets without carrying out the granulation or dry-pressing steps. A
transparent or opaque protective layer consisting of a shellac sealing layer, a
layer of sugar or polymer material and a gloss layer of wax may be present.
Dyes can be added to these coatings in order to be able to differentiate

between different dosage units.

Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
pared in the form of dosage units so that a given quantity comprises a pre-
specified amount of the compound. Syrups can be prepared by dissolving the
compound in an aqueous solution with a suitable flavour, while elixirs are
prepared using a non-toxic alcoholic vehicle. Suspensions can be formulated
by dispersion of the compound in a non-toxic vehicle. Solubilisers and
emulsifiers, such as, for example, ethoxylated isostearyl alcohois and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as, for
example, peppermint oil or natural sweeteners or saccharin, or other artificial
sweeteners and the like, can likewise be added.

The dosage unit formulations for oral administration can, if desired, be en-
capsulated in microcapsules. The formulation can also be prepared in such a
way that the release is extended or retarded, such as, for example, by coating

or embedding of particulate material in polymers, wax and the like.
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The compounds of the formula | and pharmaceutically acceptable salts,
tautomers and stereoisomers thereof can also be administered in the form of
liposome delivery systems, such as, for example, small unilamellar vesicles,
large unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from various phospholipids, such as, for example, cholesterol,

stearylamine or phosphatidylcholines.

The compounds of the formula | and the pharmaceutically acceptable salts,

tautomers and physiologically functional derivatives thereof can also be

-delivered using monoclonal antibodies as individual carriers to which the

compound molecules are coupled. The compounds can also be coupled to
soluble polymers as targeted medicament carriers. Such polymers may
encompass polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmeth-
acrylamidophenol, polyhydroxyethylaspartamidophenol or polyethylene oxide
polylysine, substituted by palmitoyl radicals. The compounds may furthermore
be coupled to a class of biodegradable polymers which are suitable for
achieving controlled release of a medicament, for example polylactic acid,
poly-epsilon-caprolactone, polyhydroxybutyric acid, polyorthoesters, poly-
acetals, polydihydroxypyrans, polycyanoacrylates and crosslinked or amphi-
pathic block copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can be
administered as independent plasters for extended, close contact with the
epidermis of the recipient. Thus, for example, the active ingredient can be
delivered from the plaster by iontophoresis, as described in general terms in
Pharmaceutical Research, 3(6), 318 (1986).

Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.
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For the treatment of the eye or other external tissue, for example mouth and
skin, the formulations are preferably applied as topical cintment or cream. In
the case of formulation to give an ointment, the active ingredient can be
employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with an

oil-in-water cream base or a water-in-oil base.

Pharmaceutical formulations adapted for topical application to the eye include
eye drops, in which the active ingredient is dissolved or suspended in a

suitable carrier, in particular an aqueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be ad-

ministered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle size,
for example, in the range 20-500 microns, which is administered in the
manner in which snuff is taken, i.e. by rapid inhalation via the nasal passages
from a container containing the powder held close to the nose. Suitable
formulations for administration as nasal spray or nose drops with a liquid as

carrier substance encompass active-ingredient solutions in water or oil.

Pharmaceutical formulations adapted for administration by inhalation encom-
pass finely particulate dusts or mists, which can be generated by various types

of pressurised dispensers with aerosols, nebulisers or insufflators.

Pharmaceutical formulations adapted for vaginal administration can be

administered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.
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Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions comprising antioxidants,
buffers, bacteriostatics and solutes, by means of which the formulation is
rendered isotonic with the blood of the recipient to be treated; and aqueous
and non-aqueous sterile suspensions, which may comprise suspension media
and thickeners. The formulations can be administered in single-dose or
multidose containers, for example sealed ampoules and vials, and stored in
freeze-dried (lyophilised) state, so that only the addition of the sterile carrier
liquid, for example water for injection purposes, immediately before use is
necessary. Injection solutions and suspensions prepared in accordance with

the recipe can be prepared from sterile powders, granules and tablets.

It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the art
with respect to the particular type of formulation; thus, for example, for-

mulations which are suitable for oral administration may comprise flavours.

A therapeutically effective amount of a compound of the formula 1 depends on
a number of factors, including, for example, the age and weight of the animal,
the precise condition that requires treatment, and its severity, the nature of the
formulation and the method of administration, and is ultimately determined by
the treating doctor or vet. However, an effective amount of a compound
according to the invention is generally in the range from 0.1 to 100 mg/kg of
body weight of the recipient (mammal) per day and particularly typically in the
range from 1 to 10 mg/kg of body weight per day. Thus, the actual amount per
day for an adult mammal weighing 70 kg is usually between 70 and 700 mg,
where this amount can be administered as a single dose per day or usually in
a series of part-doses (such as, for example, two, three, four, five or six) per
day, so that the total daily dose is the same. An effective amount of a salt or
solvate or of a physiologically functional derivative thereof can be determined

as the fraction of the effective amount of the compound according to the
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invention per se. It can be assumed that similar doses are suitable for the

treatment of other conditions mentioned above.

A combined treatment of this type can be achieved with the aid of simulta-
neous, consecutive or separate dispensing of the individual components of
the treatment. Combination products of this type employ the compounds

according to the invention.

The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically acceptable salts,
tauotmers and stereoisomers thereof, including mixtures thereof in all ratios,

and at least one further medicament active ingredient.

The invention also relates to a set (kit) consisting of separate packs of

(@) an effective amount of a compound of the formula | and/or pharmaceuti-
cally acceptable salts, tautomers and stereoisomers thereof, including
mixtures thereof in all ratios,
and

(b) an effective amount of a further medicament active ingredient.

The set comprises suitable containers, such as boxes, individual bottles, bags
or ampoules. The set may, for example, comprise separate ampoules, each
containing an effective amount of a compound of the formula | and/or
pharmaceutically acceptable salts, solvates and stereocisomers thereof,
including mixtures thereof in all ratios,

and an effective amount of a further medicament active ingredient in dissolved

or lyophilised form.

"Treating" as used herein, means an alleviation, in whole orin part, of
symptoms associated with a disorder or disease, or slowing, or halting of

further progression or worsening of those symptoms, or prevention or
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prophylaxis of the disease or disorder in a subject at risk for developing the

disease or disorder.

The term "effective amount” in connection with a compound of formula (1) can
mean an amount capable of alleviating, in whole or in part, symptoms
associated with a disorder or disease, or slowing or halting further progression
or worsening of those symptoms, or preventing or providing prophylaxis for the
disease or disorder in a subject having or at risk for developing a disease
disclosed herein, such as inflammatory conditions, immunological conditions,

cancer or metabolic conditions.

In one embodiment an effective amount of a compound of formula (1) is an
amount that inhibits a tankyrase in a cell, such as, for example, in vitro or in
vivo. In some embodiments, the effective amount of the compound of formula
(1) inhibits tankyrase in a cell by 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,
90% or 99%, compared to the activity of tankyrase in an untreated cell. The
effective amount of the compound of formula (1), for example in a
pharmaceutical composition, may be at a level that will exercise the desired
effect; for example, about 0.005 mg/kg of a subject's body weight to about 10

mg/kg of a subject's body weight in unit dosage for both oral and parenteral
administration.

USE

The present compounds of formula | are useful for treating or preventing
cardiovascular disorders and/or conditions. Treatment with the present
compounds is expected to lower the cardiovascular morbidity and mortality
associated with atherosclerosis due to their antidyslipidaemic as well as anti-
inflammatory properties. The cardiovascular disease conditions include
macro-angiopathies of various internal organs causing myocardial infarction,
congestive heart failure, cerebrovascular disease and peripheral arterial

insufficiency of the lower extremities. Because of their insulin sensitizing effect
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the compounds of formula | are also expected to prevent or delay the
development of type 2 diabetes from the metabolic syndrome and diabetes of
pregnancy. Therefore the development of long-term complications associated
with chronic hyperglyéaemia in diabetes mellitus, such as the micro-
angiopathies causing renal disease, retinal damage and peripheral vascular

disease of the lower limbs, is expected to be delayed.

In addition the present compounds of formula | are useful for treating or
preventing inflammatory and/ or neurodegenerative disorders and/or
conditions. Examples of such disorders or conditions are polycystic ovarian
syndrome and states of inflammatory disease including neurodegenerative
disorders ;such as mild cognitive impairment, Aizheimer's disease, Parkinson's
disease and multiple sclerosis.

The compounds of the present invention may also be useful for decreasing
sebum production in sebaceous glands of the skin following systemic or
topical application. Diseases of the sebaceous gland are acne, seborrhea,
sebaceoma and sebaceous carcinoma. The pathogenesis of acne involves
lipid (over)production by the sebaceous gland and therefore compound of the
present invention may be particularly useful in the treatment of acne.
Moreover, compounds of formula | may be useful as antimycobacterial agents
in the treatment of mycobacterial infections, such as e.g. tuberculosis.
Compounds of the invention may be useful to treat conditions associated with

viral infection like e.g. Hepatitis C, AIDS, Polio, Influenza, warts.

Examples of inflammatory diseases include rheumatoid arthritis, psoriasis,

contact dermatitis, delayed hypersensitivity reaction and the like.

Also encompassed is the use of the compounds of the formula | and/or

pharmaceutically acceptable salts, tautomers and stereoisomers thereof for
the preparation of a medicament for the treatment or prevention of a FASN-
induced disease or a FASN-induced condition in a mammal, in which to this

method a therapeutically effective amount of a compound according to the
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invention is administered to a sick mammal in need of such treatment. The
therapeutic amount varies according to the specific disease and can be deter-
mined by the person skilled in the art without undue effort.

The expression "FASN-induced diseases or conditions" refers to pathological
conditions that depend on the activity of FASN. Diseases associated with
FASN activity include cancer, multiple sclerosis, cardiovascular diseases,

central nervous system injury and different forms of inflammation.

The present invention specifically relates to compounds of the formula |
and pharmaceutically acceptable salts, tautomers and stereocisomers
thereof, including mixtures thereof in all ratios,

for the use for the treatment of diseases in which the inhibition, regulation

and/or modulation inhibition of FASN plays a role.

The present invention specifically relates to compounds of the formula |
and pharmaceutically acceptable salts, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios, for the use for the inhibition
of FASN.

The present invention specifically relates to compounds of the formula |
and pharmaceutically acceptable salts, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios, for the use for the treatment
of cancer, multiple sclerosis, cardiovascular diseases, central nervous

system injury and different forms of inflammation.

The present invention specifically relates to methods for treating or preventing
cancer, multiple sclerosis, cardiovascular diseases, central nervous system
injury and different forms of inflammation, comprising administering to a
subject in need thereof an effective amount of a compound of formula | or a

pharmaceutically acceptable salt, tautomer, stereoisomer or solvate thereof.
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Representative cancers that compounds of formula | are useful for treating or
preventing include, but are not limited to, cancer of the head, neck, eye,
mouth, throat, esophagus, bronchus, larynx, pharynx, chest, bone, lung,
colon, rectum, stomach, prostate, urinary bladder, uterine, cervix, breast,
ovaries, testicles or other reproductive organs, skin, thyroid, blood, lymph
nodes, kidney, liver, pancreas, brain, central nervous system, solid tumors and
blood-borne tumors.

Moreover, representative cancers that compounds of formula | are useful for
treating or preventing include cancer of brain (gliomas), glioblastomas,
leukemias, Bannayan-Zonana syndrome, Cowden disease, Lhermitte-Duclos
disease, breast, inflammatory breast cancer, Wilm's tumor, Ewing's sarcoma,
Rhabdomyosarcoma, ependymoma, medulloblastoma, colon, head and neck,
kidney, lung, liver, melanoma, ovarian, pancreatic, prostate, sarcoma,

osteosarcoma, giant cell tumor of bone and thyroid.

Representative cardiovascular diseases that compounds of formula | are
useful for treating or preventing include, but are not limited to, restenosis,
atherosclerosis and its consequences such as stroke, myobardial infarction,
ischemic damage to the heart, lung, gut, kidney, liver, pancreas, spleen or
brain.

The present invention relates to a method of treating a proliferative,
autoimmune, anti inflammatory or infectious disease disorder that
comprises administering to a subject in need thereof a therapeutically
effective amount of a compound of formula .

Preferably, the present invention relates to a method wherein the disease

is a cancer.

Particularly preferable, the present invention relates to a method wherein
the disease is a cancer, wherein administration is simultaneous, sequential

or in alternation with administration of at least one other active drug agent.

The disclosed compounds of the formula | can be administered in combi-

nation with other known therapeutic agents, including anticancer agents.
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As used here, the term "anticancer agent” relates to any agent which is
administered to a patient with cancer for the purposes of treating the can-

cer.

The anti-cancer treatment defined herein may be applied as a sole therapy
or may involve, in addition to the compound of the invention, conventional
surgery or radiotherapy or chemotherapy. Such chemotherapy may include
one or more of the following categories of anti- tumour agents:

() antiproliferative/antineoplastic/DNA-damaging agents and
combinations thereof, as used in medical oncology, such as alkylating
agents (for example cis-platin, carboplatin, cyclophosphamide, nitrogen
mustard, melphalan, chioroambucil, busulphan and nitrosoureas):; anti-
metabolites (for example antifolates such as fluoropyrimidines like
5-fluorouracil and tegafur, raltitrexed, methotrexate, cytosine arabinoside,
hydroxyurea and gemcitabine); antitumour antibiotics (for example anthra-
cyclines, like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin,
idarubicin, mitomycin-C, dactinomycin and mithramycin) ; antimitotic
agents (for example vinca alkaloids, like vincristine, vinblastine, vindesine
and vinorelbine, and taxoids, like taxol and taxotere) ; topoisomerase in-
hibitors (for example epipodophyllotoxins, like etoposide and teniposide,
amsacrine, topotecan, irinotecan and camptothecin) and cell-differentiating
agents (for example all-trans-retinoic acid, 13-cis-retinoic acid and fenreti-
nide);

(i) cytostatic agents, such as antioestrogens (for example tamoxifen,
toremifene, raloxifene, droloxifene and iodoxyfene), oestrogen receptor
downregulators (for example fulvestrant), antiandrogens (for example bi-
calutamide, flutamide, nilutamide and cyproterone acetate), LHRH antago-
nists or LHRH agonists (for example goserelin, leuprorelin and buserelin),
progesterones (for example megestrol acetate), aromatase inhibitors (for
example as anastrozole, letrozole, vorazole and exemestane) and inhibi-

tors of 5a-reductase, such as finasteride; .
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(iif) agents which inhibit cancer cell invasion (for example metallo-
proteinase inhibitors, like marimastat, and inhibitors of urokinase plasmi-
nogen activator receptor function);

(iv) inhibitors of growth factor function, for example such inhibitors in-
clude growth factor antibodies, growth factor receptor antibodies (for ex-
ample the anti-erbb2 antibody trastuzumab [Herceptin ] and the anti-erbbl
antibody cetuximab [C225]), farnesyl transferase inhibitors, tyrosine kinase
inhibitors and serine/threonine kinase inhibitors, for example inhibitors of
the epidermal growth factor family (for example EGFR family tyrosine
kinase inhibitors, such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6- (3-
morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynyl-
phenyl)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI1-774)
and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)-
quinazolin-4-amine (Cl 1033) ), for example inhibitors of the platelet-
derived growth factor family and for example inhibitors of the hepatocyte
growth factor family;

(v)antiangiogenic agents, such as those which inhibit the effects of vascu-
lar endothelial growth factor, (for example the anti-vascular endothelial cell
growth factor antibody bevacizumab [Avastin™}, compounds such as
those disclosed in published international patent applications

WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms (for example linomide, inhibi-
tors of integrin avp3 function and angiostatin);

(vi) vessel-damaging agents, such as combretastatin A4 and com-
pounds disclosed in international patent applications WO 99/02166,

WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 and

WO 02/08213,;

(vi)  antisense therapies, for example those which are directed to the
targets listed above, such as ISIS 2503, an anti-Ras antisense;

(viiiy  gene therapy approaches, including, for example, approaches for

replacement of aberrant genes, such as aberrant p53 or aberrant BRCA1
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or BRCA2, GDEPT (gene-directed enzyme pro-drug therapy) approaches,

such as those using cytosine deaminase, thymidine kinase or a bacterial

nitroreductase enzyme, and approaches for increasing patient tolerance to

chemotherapy or radiotherapy, such as multi-drug resistance gene ther-

apy; and
(ix)

immunotherapy approaches, including, for example, ex-vivo and

in-vivo approaches for increasing the immunogenicity of patient tumour

cells, such as transfection with cytokines, such as interleukin 2, interleukin

4 or granulocyte-macrophage colony stimulating factor, approaches for

decreasing T-cell anergy, approaches using transfected immune cells,

such as cytokine-transfected dendritic cells, approaches using cytokine-

transfected tumour cell lines, and approaches using anti-idiotypic anti-

bodies.

The medicaments from Table 1 below are preferably, but not exclusively,

combined with the compounds of the formula 1.

Table 1.

Carboxyphthalatoplatinum
Tetraplatin

Ormiplatin

Iproplatin

Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
Ifosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine

Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)

Satraplatin (Johnson
Matthey)

BBR-3464
(Hoffrnann-La Roche)
SM-11355 (Sumitomo)
AP-5280 (Access)
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Antimetabolites

Azacytidine

Gemcitabine
Capecitabine
5-fluorouracil

Floxuridine
2-chlorodesoxyadenosine
6-Mercaptopurine
6-Thioguanine

Tomudex

Trimetrexate
Deoxycoformycin
Fludarabine
Pentostatin

Raltitrexed
Hydroxyurea
Decitabine (SuperGen)

Cyanomorpholinodoxo-
rubicin
Mitoxantron (Novantron)

Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine irofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La
Idatrexate Roche)
Ethynylcytidine (Taiho )
Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate
Etoposide (Daiichi)
Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet J-107088 (Merck & Co)
(TopoTarget) BNP-1350 (BioNumerik)
Pixantrone (Novuspharrna) CKD-602 (Chong Kun
Rebeccamycin analogue  Dang)
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
Antitumour Dactinomycin (Actinomycin  Amonafide
antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin Losoxantrone
Daunorubicin Bleomycin sulfate
(Daunomycin) (Blenoxan)
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A
Idarubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem

Pharmaceuticals)
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Antimitotic agents

Paclitaxel

Docetaxel

Colchicine

Vinblastine

Vincristine

Vinorelbine

Vindesine

Dolastatin 10 (NCI)
Rhizoxin (Fujisawa)
Mivobulin (Warner-
Lambert)

Cemadotin (BASF)
RPR 109881A (Aventis)
TXD 258 (Aventis)
Epothilone B (Novartis)
T 900607 (Tularik)

T 138067 (Tularik)
Cryptophycin 52 (Eli Lilly)
Vinflunine (Fabre)
Auristatin PE (Teikoku
Hormone)

BMS 247550 (BMS)
BMS 184476 (BMS)
BMS 188797 (BMS)
Taxoprexin (Protarga)

SB 408075
(GlaxoSmithKline)
E7010 (Abbott)

PG-TXL (Cell
Therapeutics)

IDN 5109 (Bayer)

A 105972 (Abbott)

A 204197 (Abbott)

LU 223651 (BASF)

D 24851 (ASTA Medica)
ER-86526 (Eisai)
Combretastatin A4 (BMS)
Isohomohalichondrin-B
(PharmaMar)

ZD 6126 (AstraZeneca)
PEG-Paclitaxe! (Enzon)
AZ10992 (Asahi)
IDN-5109 (Indena)
AVLB (Prescient
NeuroPharma)
Azaepothilon B (BMS)
BNP- 7787 (BioNumerik)
CA-4-prodrug (OXiGENE)
Dolastatin-10 (NrH)
CA-4 (OXiGENE)

Glufosfamide (Baxter
International)

Albumin + 32P (Isotope
Solutions)

Thymectacin (NewBiotics)
Edotreotid (Novartis)

Aromatase Aminoglutethimide Exemestan

inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan

Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)

synthase ZD-9331 (BTG) CoFactor™ (BioKeys)

inhibitors

DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter

International)
Apaziquone (Spectrum
Pharmaceuticals)
O6-benzylguanine
(Paligent)
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Farnesyl Arglabin (NuOncology Tipifarnib (Johnson &
transferase Labs) Johnson)
inhibitors lonafarnib (Schering- Perillyl alcohol (DOR

Tariquidar (Xenova)
MS-209 (Schering AG)

Plough) BioPharma)
BAY-43-9006 (Bayer)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar

trinydrochloride (Eli Lilly)
Biricodar dicitrate (Vertex)

Histone acetyl
transferase in-
hibitors

Tacedinaline (Pfizer)
SAHA (Aton Pharma)
MS-275 (Schering AG)

Pivaloyloxymethyl butyrate
(Titan)
Depsipeptide (Fujisawa)

Metalloproteinase
inhibitors
Ribonucleoside
reductase inhibi-
tors

Neovastat (Aeterna Labo-
ratories)

Marimastat (British Bio-
tech)

Gallium maltolate (Titan)
Triapin (Vion)

CMT -3 (CollaGenex)
BMS-275291 (Celltech)
Tezacitabine (Aventis)
Didox (Molecules for
Health)

TNF-alpha
agonists/
antagonists

Virulizin (Lorus Therapeu-
tics)
CDC-394 (Celgene)

Revimid (Celgene)

Endothelin-A re-
ceptor antagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-598 (Yamanouchi)

Retinoic acid re-
ceptor agonists

Fenretinide (Johnson &
Johnson)
LGD-1550 (Ligand)

Alitretinoin (Ligand)

Immunomodula-
tors

Interferon

Oncophage (Antigenics)
GMK (Progenics)
Adenocarcinoma vaccine
(Biomira)

CTP-37 (AVI BioPharma)
JRX-2 (Immuno-Rx)
PEP-005 (Peplin Biotech)
Synchrovax vaccines (CTL
Immuno)

Melanoma vaccine (CTL
Immuno)

p21-RAS vaccine (Gem-
Vax)

Dexosome therapy (Ano-
sys)

Pentrix (Australian Cancer
Technology)

JSF-154 (Tragen)

Cancer vaccine (Intercell)
Norelin (Biostar)

BLP-25 (Biomira)

MGV (Progenics)
I3-Alethin (Dovetail)
CLL-Thera (Vasogen)
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Hormonal and Oestrogens Prednisone

antihormonal Conjugated oestrogens Methylprednisolone

agents Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
Idenestrol Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propionate Octreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
Diethylstilbestrol P-04 (Novogen)
Megestrol 2-Methoxyoestradiol (En-
Tamoxifen treMed) :
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone

Photodynamic
agents

Talaporfin (Light Sciences)
Theralux (Theratechnolo-
gies)
Motexafin-Gadolinium
(Pharmacyclics)

Pd-Bacteriopheophorbid
(Yeda)
Lutetium-Texaphyrin
(Pharmacyclics)
Hypericin

Tyrosine kinase
inhibitors

Imatinib (Novartis)
Leflunomide(Sugen/Phar-
macia)

ZDI839 (AstraZeneca)
Erlotinib (Oncogene Sci-
ence)

Canertjnib (Pfizer)
Squalamine (Genaera)
SU5416 (Pharmacia)
SU6668 (Pharmacia)
ZD4190 (AstraZeneca)
ZD6474 (AstraZeneca)
Vatalanib (Novartis)
PKI1166 (Novartis)
GW2016 (GlaxoSmith-
Kline)

EKB-509 (Wyeth)
EKB-569 (Wyeth)

Kahalide F (PharmaMar)
CEP- 701 (Cephalon)
CEP-751 (Cephalon)
MLNS18 (Millenium)
PKC412 (Novartis)
Phenoxodiol O
Trastuzumab (Genentech)
C225 (ImClone)

rhu-Mab (Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1C11 (ImClone)

Various agents

SR-27897 (CCK-A inhibi-
tor, Sanofi-Synthelabo)
Tocladesine (cyclic AMP
agonist, Ribapharm)
Alvocidib (CDK inhibitor,

BCX-1777 (PNP inhibitor,
BioCryst)

Ranpirnase (ribonuclease
stimulant, Alfacell)
Galarubicin (RNA synthe-
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Aventis) sis inhibitor, Dong-A)
CV-247 (COX-2 inhibitor, ~ Tirapazamine (reducing
vy Medical) agent, SR International)
P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
Phytopharm) agent, Zambon)

CapCell™ (CYP450
stimulant, Bavarian Nordic)
GCS-100 (gal3 antagonist,
GlycoGenesys)

G17DT immunogen (gas-
trin inhibitor, Aphton)
Efaproxiral (oxygenator,
Allos Therapeutics)

PI-88 (heparanase inhibi-
tor, Progen)

Tesmilifen (histamine an-
tagonist, YM BioSciences)
Histamine (histamine H2
receptor agonist, Maxim)
Tiazofurin (IMPDH inhibi-
tor, Ribapharm)
Cilengitide (integrin an-
tagonist, Merck KGaA)
SR-31747 (IL-1 antagonist,
Sanofi-Synthelabo)
CCI-779 (mTOR kinase
inhibitor, Wyeth)

Exisulind (PDE-V inhibitor,
Cell Pathways)

CP-461 (PDE-V inhibitor,
Cell Pathways)

AG-2037 (GART inhibitor,
Pfizer)

WX-UK1 (plasminogen
activator inhibitor, Wilex)
PBI-1402 (PMN stimulant,
ProMetic LifeSciences)
Bortezomib (proteasome
inhibitor, Millennium)
SRL-172 (T-cell stimulant,
SR Pharma)

TLK-286 (glutathione-S
transferase inhibitor, Telik)
PT-100 (growth factor
agonist, Point Therapeu-
tics)

Midostaurin (PKC inhibitor,

R-Flurbiprofen (NF-kappaB
inhibitor, Encore)

3CPA (NF-kappaB
inhibitor, Active Biotech)
Seocalcito! (vitamin D
receptor agonist, Leo)
131-1-TM-601 (DNA
antagonist,
TransMolecular)
Eflornithin (ODC inhibitor,
ILEX Oncology)
Minodronic acid
(osteoclast inhibitor,
Yamanouchi)

Indisulam (p53 stimulant,
Eisai)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)
Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis
promoter, Pharmagenesis)
Immunol™ (triclosan
mouthwash, Endo)
Triacetyluridine (uridine
prodrug, Wellstat)
SN-4071 (sarcoma agent,
Signature BioScience)
TransMID-107™
(immunotoxin, KS

- Biomedix)

PCK-3145 (apoptosis
promoter, Procyon)
Doranidazole (apoptosis
promoter, Pola)

CHS-828 (cytotoxic agent,
Leo)

Trans-retinic acid
(differentiator, NIH)

MX6 (apoptosis promoter,
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Novartis) MAXIA)

Bryostatin-1 (PKC stimu-  Apomine (apoptosis

lant, GPC Biotech) promoter, ILEX Oncology)
CDA-II (apoptosis pro- Urocidin (apoptosis
moter, Everlife) promoter, Bioniche)
SDX-101 (apoptosis pro-  Ro-31-7453 (apoptosis
moter, Salmedix) promoter, La Roche)
Ceflatonin (apoptosis pro-  Brostallicin (apoptosis
moter, ChemGenex) promoter, Pharmacia)

The following abbreviations refer respectively to the definitions below:

aq (aqueous), h (hour), g (gram), L (liter), mg (milligram), MHz (Megahertz),
min. (minute), mm (millimeter), mmol (millimole), mM (millimolar), m.p.
(melting point), eq (equivalent), mL (milliliter), L (microliter), ACN (acetonitrile),
AcOH (acetic acid), CDCl; (deuterated chloroform), CD;0D (deuterated
methanol), CH3CN (acetonitrile), c-hex (cyclohexane), DCC (dicyclohexyl
carbodiimide), DCM (dichloromethane), DIC (diisopropy! carbodiimide), DIEA
(diisopropylethyl-amine), DMF (dimethylformamide), DMSO
(dimethylsulfoxide), DMSO-ds (deuterated dimethylsulfoxide), EDC (1-(3-
dimethyl-amino-propyl)-3-ethylcarbodiimide), ESI (Electro-spray ionization),
EtOAc (ethyl acetate), Et,O (diethyl ether), EtOH (ethanol), HATU
(dimethylamino-([1,2,3]triazolo[4, 5-b]pyridin-3-yloxy)-methylene]-dimethyl-
ammonium hexafluorophosphate), HPLC (High Performance Liquid
Chromatography), i-PrOH (2-propanol), K,COj3 (potassium carbonate), LC
(Liquid Chromatography), MeOH (methanol), MgSO, (magnesium sulfate), MS
(mass spectrometry), MTBE (Methyl tert-butyl ether), NaHCO; (sodium
bicarbonate), NaBH, (sodium borohydride), NMM (N-methyl morpholine),
NMR (Nuclear Magnetic Resonance), PyBOP (benzotriazole-1-yl-oxy-tris-
pyrrolidino-phosphonium hexafluorophosphate), RT (room temperature), Rt
(retention time), SPE (solid phase extraction), TBTU (2-(1-H-benzotriazole-1-
yl)-1,1,3,3-tetramethyluromium tetrafluoro borate), TEA (triethylamine), TFA
(triﬂuéroacetic acid), THF (tetrahydrofuran), TLC (Thin Layer
Chromatography), UV (Ultraviolet).
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Description of the in vitro assays

Abbreviations:

GST = Glutathione-S-transferase

FRET= Fluorescence resonance energy transfer
HTRF® = (homogenous time resolved fluorescence)

HEPES = 4-(2-hydroxyethyl)-1-piperazine ethanesulfonic acid buffer
DTT = Dithiothreitol

BSA = bovine serum albumin

CHAPS = detergent;

CHAPS = 3-[(3-cholamidopropyl)dimethylammonio]-1-propanesulfonate

Biochemical activity testing of human fatty acid synthase FASN

Fatty acid synthase FASN is a multifunctional enzyme with seven catalytic
activities thereby synthesising long chain fatty acids especially palmitoy-CoA
in the presence of co-factor NADPH starting from the substrates acetyl-CoA
and malonyl-CoA. The reductive synthesis is realized by the oxidation of
NADPH to NADP. Since NADPH has a high fluorescence intensity quantum
yield compared to NADP with excitation at 340 nm and emission at 460 nm,
the reaction can be monitored via the decrease in fluorescence intensity.

The biochemical FASN activity testing was performed as 384 well two-time-
point kinetic fluorescence intensity assay format in Greiner low volume
medium binding 384-well black microtiter plates in a total assay volume of 8 pl
and was used for high throughput screen. In each well 3 pl 40 nM human
recombinant full-length fatty acid synthase (produced in-house in SF9 cells)
were dispensed in the following assay buffer: 50 mM potassium phosphate
buffer pH 7.0, 0.005 % (w/v) BSA, 2 mM Glutathione, 0.02 % Tween-20. Then
2 pl of 200 uM NADPH in assay buffer were added, followed by the addition of

the test compounds in 10 dilution concentrations starting with 30 pM (final
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concentration) to get a final DMSO content of 1 % (v/v). The mixture was
incubated for at least 15 min at room temperature. After the pre-incubation the
enzymatic reaction was started by the addition of 2 pl substrate solution (80
uM acetyl-CoA, 240 uM malonyl-CoA). A first fluorescence intensity
measurement (time point one) was performed with an Envision multimode
reader (Perkin Elmer LAS Germany GmbH) at excitation wavelength 340 nm
(lamp mode) and emission wavelength 460 nm. The reaction was incubated
for 30 minutes at room temperature. After this the fluorescence intensity was
measured again in the Envision using the same parameters as described
above (second time point measurement). The data were analysed by
subtracting the first time point measurement value from the second time point
measurement value (after the enzymatic reaction). The differences of the
emission signals were determined. These reflect directly the conversion rate
of NADPH. The full value used was the inhibitor-free reaction. A
pharmacological zero value was used like GSK837149A (Sigma-Aldrich) in a
final concentration of 5-10 uM. The inhibitory values (IC50) were determined
using either the program Symyx Assay Explor_er® or Condosseo® from

GeneData.

Above and below, all temperatures are indicated in°C. In the following ex-
amples, "conventional work-up" means: water is added if necessary, the
pH is adjusted, if necessary, to values between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl ace-
tate or dichloromethane, the phases are separated, the organic phase is
dried over sodium sulfate and evaporated, and the residue is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica

gel; eluent: ethyl acetate/methanol 9:1.

LCMS:

Method A

Method: A-0.1 % HCOOH in H,0O, B-0.1 % HCOOH in ACN: Flow- 2.4 mL/min.
Column: Chromolith SpeedRod RP-18e ( 50x4.6mm)
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Method B
Method: A-0.1 % TFA in H;O, B-0.1 % TFA in ACN: Flow- 2.4 mL/min.
Column: Chromolith SpeedRod RP-18e ( 50x4.6mm) (50 x 4.6mm)

'H NMR was recorded on Bruker DPX-300, DRX-400 or AVI-400
spectrometer, using residual signal of deuterated solvent as internal
reference. Chemical shifts (8) are reported in ppm relative to the residual
solvent signal (d = 2.49 ppm for "H NMR in DMSO-dg). 'H NMR data are
reported as follows: chemical shift (multiplicity, coupling constants, and
number of hydrogens). Multiplicity is abbreviated as follows: s (singlet), d
(doublet), t (triplet), q (quartet), m (multiplet), br (broad).

General Synthesis

X
0

TFA or
X—X HCI
X /4 3
oull 3\\//ZLN O P R—< \>—<

/( / \/ X=X 0
R _X, R W =% HN

1 R! w

xTFA or xHCI

Re : Methyl, tert-Butyl, Benzyl, Allyl

Y : Cl, Br, | or -OSO,-R;

Ry : Methyl, Trifluoromethyl, Phenyl, Toluolyl

Base : NaH, KH, LiN(i-Propyl)z, LIN((CH3)3Si),, Na,CO3, K2CO3, Cs,CO3,
NaOH, KOH

PCT/EP2013/003128
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= -Cl, Br, OH or activated carboxylic acid ester -O-CO-CHj; or
—-0OCO-CzHs.

Example 1
4-(1,3-benzoxazol-2-yl)-N-[(1R,3S)-3-(ethylcarbamoyl)cyclopentyl]-N-methyl-
benzamide ("A1")

X

o
a) o]
o |
04\ \\“O"'U/ O O
IN ( OJ\N\“' "'u,(
H,C OH H,C HN—CHs
H,C (1)
)
Ly
N H
() )
O N«
CH,
N
A3 1w
||A1'l
S B Y
. - HN SN
N""0 c) H,C HN-_CHs
xTFA

1.1 (18,3R)-3-(tert-Butoxycarbonyl-methyl-amino)-cyclopentanecarboxylic
acid_(Roberto J. Brea Angew. Chem. Int. Ed. 2005, 44, 5710 -5713) (90 mg;
0,37 mmol), ethylamine (2.0 M solution in tetrahydrofurane) (555 ui; 1,11
mmol), N-(3-dimethylaminopropyl)-N"-ethylcarbodiimidhydrochlorid (142 mg;
0,74 mmol) and 1-hydroxybenzotriazol hydrat (56,65 mg; 0,37 mmol) are
dissolved in 5 ml N,N-dimethylformamide. 4-Methylmorpholine (0,122 mi;

1,11 mmol) is added and the mixture is stirred at r. t. for 14 h. The reaction
solution is diluted with water (10 ml) and extracted 2 x with 10 mi of

ethylacetate. The combined organic layer is washed 3 x with 10 ml of water
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and 1 x with 10 ml of brine, dried over Na,SOy, filtered and evaporated to
dryness to yield 100 mg (100%) tert-butyl N-[(1R,3S)-3-
(ethylcarbamoyl)cyclopentyl]-N-methyl-carbamate (1); LC/MS : 271 (M+H).

1.2 To tert-butyl N-[(1R,3S)-3~(ethylcarbamoyl)cyclopentyl]-N-methyl-
carbamate (1) (100 mg; 0,37 mmol) in15 ml of dichloromethane is added
trifluoroacetic acid (1 ml; 13 mmol). The solution is stirred for 14 h at room
temperature and then reduced to dryness under vacuo to afford 105 mg

(100%) (1S,3R)-N-ethyl-3-(methylamino)cyclopentanecarboxamide(2) as the
TFA salt; LC/MS : 171 (M+H).

1.3 4-Benzoxazol-2-yl-benzoic acid (4) (Dinesh Kumar Aust. J. Chem.
2008 (61) 881 - 887 ) (50 mg; 0,21 mmol), (1S,3R)-N-ethyl-3-(methylamino)-
cyclopentanecarboxamide trifluoroacetate (2) (59,42 mg; 0,21 mmol.), N-(3-
dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride for synthesis (60,1
mg; 0,314mmol), and 1-hydroxybenzotriazole (32 mg; 0,21 mmol) are
dissolved in 3 m!l of N,N-dimethylformamide and then was added 4-methyl-
morpholine for synthesis (91,9 pl; 0,84 mmol). The reaction mixture is stirred
atr.t. for 14 h. The reaction solution is diluted with 10 ml of water and
extracted 3 x with 10 ml of ethylacetate. The combined organic layers are -
washed 3 x with water and 1 x with brine, dried over Na,SO,, filtered,
evaporated to dryness and the residue is purified by flash chromatography
(dichloromethane:methanol 95:5) to yield 65 mg (78./%) 4-(1,3-benzoxazol-2-
yh)-N-[(1R,35)-3-(ethylcarbamoyl)cyclopentyl]-N-methyl-benzamide ("A1") as a
white solid; LC/MS : 392 (M+H); "H NMR (500 MHz, DMSO-dg) & [ppm] 8.26
(d, J=8.3 Hz, 2H), 7.86-7.80 (m, 2H), 7.72 (br. s, 1H; NH), 7.65-7.55 (m, 2H),
7.45 (pd, J=7.4, 1.3 Hz, 2H), 4.89, 4.00 (2x br. s, 1H, ratio=1:1.8 mixture of
rotamers), 3.06 (q, J = 6.6 Hz, 2H, NCH2), 2.91 (br. s, 3H, CH3), 2,67, 2.49
(2x br.s, 1H, , ratio=1:1.8 mixture of rotamers), 2.20 — 1.52 (m, 6H), 1.00 (t, J
= 7.1 Hz, 3H, CH3).
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Example 2
N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-(1-methyl-1H-

benzoimidazol-2-yl)-benzamide ("A2")

j HN\/CH3 XTFA

The compound is synthesized analogously to the method described above
(example 1.3) with the amine (2) (example 1.2) and 4-(1-methyl-1H-
benzoimidazol-2-yl)-benzoic acid as educts; LC/MS: M+H =405: '"H NMR (500
MHz, DMSO-ds) 0 [ppm] 7.97 (d, J = 8.3 Hz, 2H), 7.88 (d, J= 7.6 Hz, 1H),
7.80 (d, J=7.8 Hz, 1H), 7.73 (s, 1H; NH), 7.70 ~ 7.60 (m, 2H), 7.51 (dq, J =
15.0, 7.0 Hz, 2H). 4.90, 4.00 (2x br. s, 1H, ratio=1.6:1, mixture of rotamers),
4.00 (s; 3H), 3.06 (q, J = 7.0 Hz, 2H), 2.92 (s, 3H), 2.64, 2.44 (2x br. s, 1H,
ratio=1.6:1 mixture of rotamers), 2.08 —1.51 (m, 6H), 1.00 (t, J = 7.1 Hz, 3H).

Synthesis of 4-(1-methyl-1H-benzoimidazol-2-yl)-benzoic acid:

0,50 g (4,1 mmol) N-methyl-1,2-phenylenediamine and (0,67 g; 4,1 mmol)
methyl 4-formylbenzoate for synthesis are dissolved in 20 ml methanol dried
(max. 0,005% H20). After addition of 1.17 ml acetic acid (glacial 100%) the
mixture is stirred at r.t. for 14 h. The reaction solution is evaporated to dryness
and the residue is dissolved in 10 ml of 5% NaHCOs-solution and extracted 2x
with 10 ml ethyl acetate. The combined organic layer are washed with brine,
dried over Na;S0,, filtered and evaporated to dryness. The residue, 1,15 g, is
purified by silica gel column chromatography with CombiFlash. Eluent: 100%
dichlormethane to 65:35 dichlormethane:ethyl acetate to yield 367 mg (33.7%)
4-(1-methyl-1H-benzoimidazol-2-yl)-benzoic acid methyl ester as a beige solid;
LC/MS: M+H 267. This solid is dissolved in 15 ml tetrahydrofuran and 5 m|
warer. After addition of 99.02 mg lithiumhydroxid the reaction mixture is
stirred 2 h at room temperature and concentrated under reduced pressure.

The residue is diluted with 5 mi water, acidified (pH~3) using 1 N HCI and the
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resulting precipitate is filtered with suction, washed with water and dried at
50°C in a vaccum cabinet dryer to yield 280 mg (80.5%) 4-(1-methyl-1H-
benzoimidazol-2-yl)-benzoic acid as a beige solid; LC/MS: M+H 253.

Example 3
4-benzothiazol-2-yl-N-((1R,3S)-3-ethylcarbamoyi-cyclopentyl)-N-methyi-
benzamide ("A3")

OO
O

The compound is synthesized analogously to the method described above
(example 1.3) with the amine (2) (example 1.2) and 4-benzothiazol-2-yl-
benzoic (Lloyd J. Nadeau, Chem. Commun., 2006, 564-565) as educts.
LC/MS: M+H = 408; 'H NMR (500 MHz, DMSO-ds) & [ppm/8.17 (dd, J =
12.1, 7.9 Hz, 3H), 8.09 (d, /= 8.0 Hz, 1H), 7.73 (s, 1H; NH), 7.63 - 7.52
(m, 3H), 7.49 (t, J = 7.6 Hz, 1H), 4.88, 4.02 (2x br. s, 1H, ratio=1:2 mixture
of rotamers) 3.06 (q, J = 7.0 Hz, 2H), 2.90 (s, 3H), 2,90, 2.44 (2x br.s, 1H,
ratio=1:2 mixture of rotamers), 2.20 — 1.63 (m, 6H), 1.00 (t, J = 7.2 Hz,
3H).

Example 4
4'-[(R)-(tetrahydro-furan-3-yl)oxy]-biphenyl-4-carboxylic acid ((1R,3S)-3-
ethylcarbamoyl-cyclopentyl}-methyl-amide

: (6]
Q’ ON\wOwI(O
NH

The compound is synthesized analogously to the method described above

(example 1.3) with the amine (2) (example 1.2) and 4'-[(R)-(tetrahydro-furan-3-
yl)oxy]-biphenyl-4-carboxylic acid as educts.
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LC/MS: M+H = 437; "H NMR (500 MHz, DMSO-dg) & [ppm] 7.73 (s, 1H: NH),
7.70—7.61(m, 4H), 7.41 (d, J = 7.9 Hz, 2H), 7.02 (d, J = 8.8 Hz, 2H), 5.11 -
5.05 (m, 1H), 4.83, 4.12 (2x br. s, 1H, ratio=1:1.6 mixture of rotamers) 3.92
(dd, J=10.1, 4.6 Hz, 1H), 3.86 (q, J = 8.1 Hz, 1H), 3.81 (d, J = 10.1 Hz, 1H),
3.77 (td, J = 8.3, 4.6 Hz, 1H), 3.05 (q,J=7.2Hz 2H), 2.88 (s, 3H), 2.31 ~
2.18 (m, 1H), 1.99 (dt, J=12.6, 5.8 Hz, 1H), 1.95 - 1.58 (m, 6H), 1.00 (t, J =
7.2 Hz, 3H).

Synthesis of 4'-[(R)-(tetrahydro-furan-3-yl)oxy]-biphenyl-4-carboxylic acid

CGH13

Ho—.—.——<0_g 0 Colts
\@\g,‘/\(} O;go—.—.——.go_&

a)

. oo OO

a) A mixture of 4"-hydroxy-biphenyl-4-carboxylic acid (R)-1-methyi-heptyl
ester (269.5 mg; 0.825 mmol), toluene-4-sulfonic acid (R)-(tetrahydro-furan-3-
yl) ester (200 mg; 0.825 mmol) and cesium carbonate (350 mg; 1.07 mmol) in
of N,N-dimethylformamide (5 mL) is heated to 60 °C for 4 hours. The reaction
mixture is diluted with 10 ml water and extracted 3x with 10 ml ethyl acetate.
The organic layer is dried over Na,SO,, filtered and the solvent removed in
vacuo. The residue is crystallized with methanol, filtered with suction, washed
with cold methanol and dried at 40°C under vacuo to give 300 mg (91,7%) 4'-
[(R)-(tetrahydro-furan-3-yl)oxyl-biphenyl-4-carboxylic acid (R)-1-methyl-heptyl
ester as white powder; LC/MS: M+Na = 419.

b)  4'-[(R)-(tetrahydro-furan-3-yl)oxyl-biphenyl-4-carboxylic acid (R)-1-
methyl-heptyl ester (300 mg) is dissolved in 15 ml tetrahydrofuran and 3 ml
warer. After addition of 54.36 mg lithiumhydroxid the reaction mixture is stirred

for 14 h at 70 °C and concentrated under reduced pressure. The residue is
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diluted with 5 mi wéter, acidified (pH~3) using 1 N HCI and the resulting
precipitate is filtered with suction, washed with water and dried at 50°C in a
vaccum cabinet dryer to yield 210 mg (97.6%) 4'-[(R)-(tetrahydro-furan-3-
yhoxyl-biphenyl-4-carboxylic acid as beige solid; LC/MS: M+H 285.

The following compounds are synthesized analogously to methods 1.1 to 1.3
(example 1):

4-benzoxazol-2-yl-N-((1R,3S)-3-isopropylcarbamoyi-cyclopentyl)-N-methyl-
benzamide ("A5")

N O
L=
. )
/ "',,[&
g
LC/MS: M+H 406; "H NMR (500 MHz, DMSO-ds) 6 [ppm] 8.26 (d, J = 8.3 Hz,
2H), 7.83 (dd, J = 14.3, 7.3 Hz, 2H), 7.60 (m, 3H; 2xCH+NH), 7.53 — 7.37 (m,
2H), 4.89, 3.98 (2x br. s, 1H, ratio=1:1.6 mixture of rotamers), 3.82 (dq, J =

13.2, 6.6 Hz, 1H), 2.91 (br. s, 3H, CH3), 2,63, 2.41 (2x br.s, 1H, ratio=1:1.6
mixture of rotamers) 2.00 ~ 1.61 (m, 6H), 1.03 (d, J = 6.3 Hz, 6H);

o)

4-benzoxazol-2-yI-N-((1R,3S)-3-cyclopropylcarbamoyl-cyclopentyl)-N-methyl-
benzamide ("A6")

N O
<04
AATe
‘ / "',,fo
NH

o

LC/MS: M+H 404; 'H NMR (500 MHz, DMSO-ds) 6 [ppm] 8.25 (d, J = 8.4 Hz,
2H), 7.92 - 7.70 (m, 3H; 2xCH+NH), 7.59 (br. d, J = 5.6 Hz, 2H), 7.52 - 7.35
(m, 2H), 4.88, 3.98 (2x br. s, 1H, ratio=1:1.7 mixture of rotamers), 2.91 (br. s,
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3H), 2.67, 2.38 (2x br. s, 1H, ratio=1:1.7 mixture of rotamers), 2.64 — 2.55
(m, 1H), 2.03 — 1.52 (m, 6H), 0.58 (d, J = 5.2 Hz, 2H), 0.36 (br. s, 2H);

4-benzoxazol-2-yl-N-((1R,3S)-3-cyclopentylcarbamoyl-cyclopentyl)-N-methyl-
benzamide ("A7")

LC/MS: M+H 432; 'H NMR (500 MHz, DMSO-ds) & [ppm] 8.26 (d, J = 8.4 Hz,
2H), 7.83 (dd, J = 14.3, 7.3 Hz, 2H), 7.68 (s, 1H; NH), 7.60 (d, J = 7.0 Hz, 2H),
7.45 (pd, J=7.4, 1.4 Hz, 2H), 4.89, 3.98 (2x br. s, 1H, ratio=1:2 mixture of
rotamers), 3.97 (q, J = 6.8 Hz, 2H), 2.91 (br. s, 3H), 2.73, 2.43 (2x br. s, 1H,
ratio=1:2 mixture of rotamers), 2.10 — 1.54 (m, 10H), 1.53 - 1.41 (m, 2H),
1.40 — 1.24 (m, 2H);

4-benzoxazol-2-yl-N-[(1R,3S)-3-(cyclohexylmethyl-carbamoyl)-cyclopentyl]-N-
methyl-benzamide ("A8")

e
(]
e

LC/MS: M+H 460;

4-benzoxazol-2-yl-N-methyl-N-[(1R,3S)-3-(pyrrolidine-1-carbonyl)-cyclopentyl]-
benzamide ("A9")

D
L



10

15

20

25

30

35

WO 2014/075754 PCT/EP2013/003128

-59-

LC/MS: M+H 418; "H NMR (500 MHz, DMSO-ds) & [ppm] 8.26 (d, J = 8.3 Hz,
2H), 7.83 (dd, J=14.2, 7.3 Hz, 2H), 7.60 (d, J = 7.3 Hz, 2H), 7.45 (pd, J = 7.4,
1.4 Hz, 2H), 4.90, 4.00 (2x br. s, 1H, ratio=1.:1.8, mixture of rotamers), 3.51
—3.24 (m, 4H), 2.91 (s, 3H), 303, 2.78 (2x br. s, 1H, ratio=1:1.8 mixture of
rotamers), 2.09 — 1.56 (m, 10H);

4-(1,3-benzoxazol-2-yl)-N-[(1S,3R)-3-(ethylcarbamoyl)cyclopentyl}-N-methyl-
benzamide ("A10")

)

OOy
© HC HN_~

LC/MS: 392 (M+H); "H NMR (500 MHz, DMSO-dg) & [ppm] 8.26 (d, J = 8.3 Hz,
2H), 7.86-7.80 (m, 2H), 7.72 (br. s, 1H; NH), 7.65-7.55 (m, 2H), 7.45 (pd, J =
7.4, 1.3 Hz, 2H), 4.89, 4.00 (2x br. s, 1H, ratio=1:1.8 mixture of rotamers),
3.06 (q, J = 6.6 Hz, 2H, NCH2), 2.91 (br. s, 3H, CH3), 2,67, 2.49 (2x br.s, 1H, ,
ratio=1:1.8 mixture of rotamers) 2.20 — 1.52 (m, 6H), 1.00 (t, J = 7.1 Hz, 3H,

CH3),

4-(1H-benzimidazol-2-yl)-N-[(1 R,35)-3-(ethylcarbamoyl)cyclopentyi]-N-methyl-
benzamide ("A11") ‘

O
e YO

LC/MS: M+H 391; "H NMR (500 MHz, DMSO-ds) 0 [ppm] 8.23 (d, J = 8.4 Hz,
2H), 7.75 (s, 1H, NH), 7.71 (dd, J = 6.0, 3.2 Hz, 2H), 7.69 —~ 7.55 (m, 2H), 7.36
(dd, J=5.9, 3.0 Hz, 2H), 4.90, 4.00 (2x br. s, 1H, ratio=1:1.4, mixture of
rotamers), 3.06 (q, J=7.2 Hz, 2H), 2.90 (s, 3H), 2.71, 2.46 (2x br. s, 1H,
ratio=1:1.4 mixture of rotamers) 2.05 — 1.53 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H);
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4-benzoxazol-2-yl-N-ethyl-N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-
benzamide ("A12")

LC/MS: M+H 406;

'H NMR (500 MHz, DMSO-ds), mixture of rotamers, & [ppm] 8.26 (d,J=83
Hz, 2H), 7.83 (ddd, J=12.2,7.3, 1.9 Hz, 2H), 7.72 (s, 1H; NH), 7.57 (d, J =
8.3 Hz, 2H), 7.51 - 7.39 (m, 2H), 3.38 (br. s, 2H), 3.16 — 2.98 (m, 2H), 2.16 —
1.52 (m, 6H), 1.38 — 1.06 (m, 3H), 1.07 — 0.91 (m, 3H);

4-benzoxazol-2-yl-N-benzyl-N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-
benzamide ("A13")

o)

as i

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-oxazolo[5,4-b]pyridin-2-
yl-benzamide ("A14")

0
N O. o
NW Yoy,
@\7@/«/ 7
_ )0 HN-
N LC/MS: M+H 393;

'H NMR (500 MHz, DMSO-ds) & [ppm] 8.42 (dd, J = 4.9, 1.5 Hz, 1H), 8.31
(dd, J=7.9, 1.5 Hz, 1H), 8.29 (d, J = 8.3 Hz, 2H), 7.72 (s, 1H; NH), 7.62
(d, J=6.6 Hz, 2H), 7.53 (dd, J = 7.8, 4.9 Hz, 1H), 4.89, 3.97 (2x br.s, 1H,
ratio=1:1,9, mixture of rotamers), 3.05 (q, J = 6.0, 1.0 Hz, 2H), 2.92 (s,
3H), 2.41 (br. s, 1H), 2.13 = 1.49 (m, 6H), 1.00 (t, J = 7.0 Hz, 3H);

LC/MS: M+H 468;
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N-((1R,38)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-oxazolo[5,4-c]pyridin-2-
yl-benzamide ("A15")

O
N )
@VCH/ Lo

HN
~"  LCIMS: M+H 393:

4'-methoxy-biphenyl-4-carboxylic acid ((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-
methyl-amide ("A16")

0O
HNw”

LC/MS: M+H 381; "H NMR (400 MHz, DMSO-de) & [ppm] 7.74 (s,1H: NH),
7.66 (t, J = 8.6 Hz, 4H), 7.41 (d, J = 8.1 Hz, 2H), 7.04 (d, J = 8.8 Hz, 2H), 4.41
(br. s, 1H), 3.81 (s, 3H; CH30), 3.05 (dd, J = 7.2, 5.6 Hz, 2H), 2.88 (s, 3H:
CH;sN), 1.94 ~ 1.58 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H):

4'-[(S)-(tetrahydro-furan-3-yl)oxy}-biphenyl-4-carboxylic acid ((1R,3S)-3-
ethylcarbamoyl-cyclopentyl)-methyl-amide ("A17")

O
0 O,

LC/MS: M+H 437;

4-benzoxazol-2-yI-N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-2-fluoro-N-
methyl-benzamide ("A18")
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-
O
N
@_?/Q/K/N O"w(o

N LC/MS: M+H 410;
'H NMR (400 MHz, DMSO-dg) & [ppm] 8.10 (d, J = 7.9 Hz, 1H), 8.04 (d, J =
9.8 Hz, 1H), 7.85 (dd, J = 14.2, 7.8 Hz, 2H), 7.72 (t, J = 5.4 Hz, 1H; NH), 7.62
(g, J=8.0Hz, 1H), 7.47 (pd, J=7.4, 1.4 Hz, 2H), 4.92, 3.91 (2x br.s, 1H, ,
ratio=1:7, mixture of rotamers), 3.06 (dp, J = 14.3, 7.2 Hz, 2H), 2.96, 2.79 (2x
s, ratio=1:1,6, mixture of rotamers, 3H), 2.65, 2.43 (2x br. s, ratio=1:1,6,
mixture of rotamers, 1H), 2.06 — 1.52 (m, 6H), 1.00 (dt, J = 14.3, 7.2 Hz, 3H);

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-4-(5-fluoro-benzoxazol-2-yl)-N-
methyl-benzamide ("A19")

0
O
N N““Q""'(
Xy T e
O
LC/MS: M+H 410:

'H NMR (500 MHz, DMSO-ds) 8 [ppm] 8.25 (d, J = 8.3 Hz, 2H), 7.85 (dd, J =
8.9,4.4 Hz, 1H),7.72 (dd, J= 8.7, 2.6 Hz, 1H+1H, NH), 7.60 (d, /= 6.8 Hz,
2H), 7.32 (td, /= 9.4, 2.6 Hz, 1H), .4.89, 3.97 (2x br.s, 1H, ratio=1:1,6, mixture
of rotamers) 3.05(q, J = 6.7 Hz, 2H), 2.91 (br. s, 3H), 2.63, 2.42 (2x br.s, 1H,
ratio=1:1,6, mixture of rotamers) 2.05 —1.52 (m, 6H), 1.00 (t, J = 7.1 Hz, 3H);

4-benzoxazol-2-yl-N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-2,6-difluoro-N-
methyl-benzamide ("A20")
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e}
OO
ssalags

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-(5-trifluoromethoxy-
benzoxazol-2-yl)-benzamide ("A21")

O
oA Oy
A gy O

4-benzoxazol-2-yl-N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-3-

LC/MS: M+H 428;

LC/MS: M+H 476;

trifluoromethyl-benzamide ("A22")

T F

i 0
O
N N“‘Q""(
/ HN-”

e

4-(6-chloro-benzoxazol-2-yl)-N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-
methyl-benzamide ("A23")

0O
N\?/O’( O
N e - 0
C|/@ ° / '(

N Loms: MH 426
"H NMR (500 MHz, DMSO-ds) & [ppm] 8.24 (d, J = 8.3 Hz, 2H), 8.03 (d, J =
1.9 Hz, 1H), 7.86 (d, J = 8.5 Hz, 1H), 7.72 (s, 1H: NH), 7.60 (d, J = 6.8 Hz.
2H), 7.49 (dd, J = 8.5, 2.0 Hz, 1H), ), 4.87, 3.96 (2x br.s, 1H, ratio=1:1.46,

LC/MS: M+H 460
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mixture of rotamers), 3.05 (q, J = 6.6 Hz, 2H), 2.91 (br. s, 3H), 2.61, 2.43 (2x
br.s, 1H, , ratio=1:1,46, mixture of rotamers), 2.06 — 1.49 (m, 6H), 1.00 (t, J =
7.1 Hz, 3H);

N-((1R,38)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-naphthalen-2-yl-
benzamide ("A24")

o0y ® /““'O"K\/

LC/MS: M+H 401;

N-((1R,38)-3-Ethylcarbamoyl-cyclopentyl)-4-isoquinolin-6-yl-N-methyl-
benzamide ("A25")

LC/MS: M+H 402:

"H NMR (400 MHz, DMSO-ds)  [ppm] 9.66 (s, 1H), 8.64 (d, J = 6.2 Hz, 1H),
8.54 (s, 1H), 8.46 (d, J = 8.7 Hz, 1H), 8.33 — 8.16 (m, 2H), 7.99 (d, J = 8.3 Hz,
2H), 7.75 (s, 1H; NH), 7.57 (d, J = 7.6 Hz, 2H), 3.06 (p, J = 7.1 Hz, 2H), 2.91
(br. s, 3H), 2.09 — 1.54 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H):

4-benzofuran-5-yI-N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-
benzamide ("A26")

0O
‘\ ey 0

LC/MS: M+H 391;
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N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-(1-methyl-1H-
benzoimidazol-5-yl)-benzamide ("A27")

0
‘ e
;\l “O H‘g\/

LC/MS: M+H 391;

4-benzoxazol-2-yl-N-[(1R,3S)-3-(4-ethyl-piperazine-1 -carbonyl)-cyclopentyi]-N-
methyl-benzamide ("A28")

\\ LC/MS: M+H 461;
4-benzoxazol-2-yl-N-cyclopropylmethyl-N-((1R,3S)-3-ethylcarbamoyl-
cyclopentyi)-benzamide ("A29")

O

o Py

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-4-(1H-indol-2-y1)-N-methyl-
benzamide ("A30")

HN
~" LC/MS: M+H 432:

o
N O N“‘Q""( ©
, Q y / HN-
H

LC/MS: M+H 390;
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N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-[5-(pyrrolidine-1-
carbonyl)-benzoxazol-2-yl}-benzamide ("A31")

0O
Q NYO/(
GOy
AN~

LC/MS: M+H 489:

4-benzoxazol-2-yl-N-[(1R,3S)-3-(cyclopentylmethyl-carbamoyl)-cyclopentyi]-N-
methyl-benzamide ("A32")

o)
o)
N N\\!Om,
A O
(o)
LC/MS: M+H 446;

'H NMR (500 MHz, DMSO-dg) 5 [ppm] 8.26 (d, J = 8.4 Hz, 2H), 7.83 (dd, J =
13.4, 8.0 Hz, 2H), 7.73 (s, 1H; NH), 7.60 (d, J = 7.1 Hz, 2H), 7.49 — 7.37 (m,
2H), 4.89, 3.99 (2x br.s, 1H, ratio=1:1.7, mixture of rotamers) 3.11 —2.72 (m,
5H), 2.10 — 1.34 (m, 13H), 1.23 — 0.97 (m, 2H); |

4-benzoxazol-2-yI—N-methyl-N-[(1 R,3S)-3-(oxetan-3-ylcarbamoyl)-cyclopentyl}-
benzamide ("A33")

LC/MS: M+H 420;

4-benzoxazol-2-yl-N-methyl-N-((1R,3S)-3-{[(S)-1-(tetrahydro-furan-2-
yl)methyl]-carbamoyl}-cyclopentyl)-benzamide ("A34")
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LC/MS: M+H 448; 'H NMR (500 MHz, DMSO-dg) 6 [ppm] 8.27 (d, J = 8.3 Hz,
2H), 7.98 - 7.72 (m, 3H), 7.61 (d, J = 6.9 Hz, 2H), 7.46 (pd, J = 7.4, 1.4 Hz,
2H), 4.91, 4.00 (2x br. s, 1H, ratio=1:1.8 mixture of rotamers) 3.89 — 3.78 (m,
1H), 3.75 (q, J = 6.9 Hz, 1H), 3.61 (9, J = 7.2 Hz, 1H), 3.16 - 3.06 (m, 2H),
2.92 (s, 3H), 2.90 (s, 3H), 2,72, 2.55 (2x br.s, 1H, , ratio=1:1.8 mixture of
rotamers), 2.03 - 1.58 m, 9H), 1.49 (dq, J = 14.4, 7.2 Hz, 1H).

4-benzoxazol-2-yl-N-methyl-N-((1R,3S)-3-{[(R)-1-(tetrahydro-furan-2-
yl)methyi}-carbamoyl}-cyclopentyl)-benzamide ("A35")

LC/MS: M+H 448; 'H NMR (500 MHz, DMSO-dg) & [ppm] 8.27 (d, J = 8.3 Hz,
2H), 7.98 —7.72 (m, 3H), 7.61 (d, J = 6.9 Hz, 2H), 7.46 (pd, J = 7.4, 1.4 Hz,
2H), 4.91, 4.00 (2x br. s, 1H, ratio=1:1.8 mixture of rotamers) 3.89 — 3.78 (m,
1H), 3.75 (9, J = 6.9 Hz, 1H), 3.61 (q, J = 7.2 Hz, 1H), 3.16 - 3.06 (m, 2H),
2.92 (s, 3H), 2.90 (s, 3H), 2,72, 2.55 (2x br.s, 1H, , ratio=1:1.8 mixture of
rotamers), 2.03 - 1.58 m, 9H), 1.49 (dq, J = 14.4, 7.2 Hz, 1H);

4-benzoxazol-2-yl-N-[(1R,38)-3-(2-methoxy-ethylcarbamoyl)-cyclopentyl}-N-
methyl-benzamide ("A36")
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LC/MS: M+H 422; 'H NMR (500 MHz, DMSO-ds)  [ppm] 8.27 (d, J = 8.3
Hz, 2H), 7.89 —7.79 (m, 3H), 7.61 (d, J = 6.7 Hz, 2H), 7.46 (pd, J = 7 4,
1.4 Hz, 2H), 4.90, 4.00 (2x br. s, 1H, ratio=1:2 mixture of rotamers)3.34 (t,
J = 5.6 Hz, 2H), 3.31 (s, 3H; OCHs), 3.24 — 3.18 (m, 2H), 2.92 (s, 3H), 2.08
—1.52 (m, 6H);

4-benzoxazol-2-yl-N-methyl-N-{(1R,3S)-3-[(R)-(tetrahydro-furan-3-
yl)carbamoyl]-cyclopentyl}-benzamide ("A37")

LC/MS: M+H 434;
'H NMR (500 MHz, DMSO-dg) & [ppm] 8.26 (d, J = 8.3 Hz, 2H), 7.98 (s, 1H;
NH), 7.83 (ddd, J=12.7, 7.3, 1.8 Hz, 2H), 7.60 (d, J = 6.9 Hz, 2H), 7.50 —
7.40 (m, 2H), 4.90, 3.99 (2x br.s, 1H, ratio=1:1.5, mixture of rotamers) 4.25 —
4.17 (m, 1H), 3.83 = 3.70 (m, 2H), 3.65 (q, J = 8.1 Hz, 1H), 3.41 (dd, J = 8.6,
3.3 Hz, 1H), 2.91 (br. s, 3H), 2.12 — 1.99 (m, 1H), 2.00 - 1.54 (m, 7H);

4-henzoxazol-2-yl-N-methyl-N-{(1R,3S)-3-[(S)-(tetrahydro-furan-3-
yl)carbamoyl]-cyclopentyl}-benzamide ("A38")

Weator:
@ HN,,, o
LC/MS: M+H 434;

'H NMR (500 MHz, DMSO-dg) & [ppm) 8.26 (d, J = 8.3 Hz, 2H), 7.98 (s, 1H;
NH), 7.83 (ddd, J = 12.7, 7.3, 1.8 Hz, 2H), 7.60 (d, J = 6.9 Hz, 2H), 7.50 —
7.40 (m, 2H), 4.90, 3.99 (2x br.s, 1H, ratio=1:1.5, mixture of rotamers) 4.25 —
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417 (m, 1H), 3.83 —3.70 (m, 2H), 3.65 (g, J = 8.1 Hz, 1H), 3.41 (dd, J = 8.6,
3.3 Hz, 1H), 2.91 (br. s, 3H), 2.12 - 1.99 (m, 1H), 2.00 — 1.54 (m, 7H); .

6-benzoxazol-2-yl-N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyi-
nicotinamide ("A39")

0
N o - o}
O NYQ/KP O l;ﬁ\/
o}

LC/MS: M+H 393;
'H NMR (500 MHz, DMSO-ds) 8 [ppm] 8.79 (s, 1H), 8.39 (d, J = 8.1 Hz, 1H),
8.07 (s, 1H), 7.90 (d, J=7.6 Hz, 1H), 7.86 (d, J= 7.7 Hz, 1H), 7.73 (s, 1H;
NH), 7.52 (td, J=7.8, 1.4 Hz, 1H), 7.47 (td, J= 7.7, 1.2 Hz, 1H), 4.91, 3.99
(2x br.s, 1H, ratio=1:1.5, mixture of rotamers), 3.14 — 3.00 (m, 2H), 2.95 (s,
3H), 2.44 (br. s, 1H), 2.11-1.52 (m, 6H), 1.13 — 0.89 (m, 3H);

5-benzoxazol-2-yl-pyridine-2-carboxylic acid ((1R,3S)-3-ethyicarbamoyl-
cyclopentyl)-methyl-amide ("A40")

0]
O
OO
AT
O .
LC/MS: M+H 393;

'H NMR (500 MHz, DMSO-ds) mixture of rotamers: & [ppm] 9.35 (s, 1H), 8.63
(d, J=8.1Hz, 1H), 7.87 (dd, J = 16.0, 7.1 Hz, 2H), 7.83 - 7.62 (m, 2H), 7.60 —
7.32 (m, 2H), 4.93 , 4.00 (m, 1H), 3.11- 3.01 (m, 2H), 2.96, 2.85 (s, 3H), 2.65,
2.44 (m, 1H), 2.08 - 1.53 (m, 6H), 1.10 — 0.93 (m, 3H);

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-4-(5-methoxy-benzoxazol-2-yl)-N-
methyl-benzamide ("A41") :



10

15

20

25

30

35

WO 2014/075754 PCT/EP2013/003128

-70 -

O
O
N N““Q""
0]
LC/MS: M+H 422:

"H NMR (500 MHz, DMSO-dg) 6 [ppm] 8.22 (d, J = 8.1 Hz, 2H), 7.73 (br. s ,
1H; NH), 7.70 (d, J = 8.9 Hz, 1H), 7.58 (d, J = 6.5 Hz, 2H), 7.38 (d, J = 2.4 Hz,
1H), 7.03 (dd, J=8.9, 25 Hz, 1H), 4.89, 3.97 (2x br.s, 1H, ratio=1:2, mixture
of rotamers), 3.84 (s, 3H), 3.14 —2.99 (m, 2H), 2.90 (br. s, 3H), 2.33 (br. s,
1H), 2.07 —1.49 (m, 6H), 1.00 (t, J = 7.0 Hz, 3H);

4-(5-chloro-benzoxazol-2-yl)-N-((1R,3S)-3-ethyicarbamoyi-cyclopentyl)-N-
methyl-benzamide ("A42")

(@]
O
CIGO / HN\/
LC/MS: M+H 426

'H NMR (500 MHz, DMSO-ds) & [ppm] 8.25 (d, J = 8.3 Hz, 2H), 7.95 (d, J =
2.1 Hz, 1H), 7.86 (d, J = 8.7 Hz, 1H), 7.72 (s, 1H; NH), 7.60 (d, J = 6.4 Hz.,
2H), 7.50 (dd, J = 8.7, 2.1 Hz, 1H), 4.89, 3.97 (2x br.s, 1H, ratio=1:1.9, mixture
of rotamers) 3.05 (q, J=6.7 Hz, 2H), 2.91 (br. s, 3H), 2.42 (br. s, 1H), 2.10 -
1.50 (m, 6H), 1.00 (t, J= 7.1 Hz, 3H);

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-(5-trifluoromethyl-
benzoxazol-2-yl)-benzamide ("A43")

LC/MS: M+H 460'

"H NMR (500 MHz, DMSO-ds) & [ppm] 8.34 ~ 8.24 (m, 3H), 8.06 (d, J = 8.5
Hz, 1H), 7.87 — 7.80 (m, 1H), 7.74 (s, 1H; NH), 7.63 (s, 2H), 4.90, 3.96 (2x
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br.s, 1H, ratio=1:1.7, mixture of rotamers) 3.05 (q, J = 6.7, 5.8 Hz, 2H), 2.93
(br. s, 3H), 2.15 - 1.50 (m, 6H), 0.99 (t, J = 6.4 Hz, 3H);

4-(1,3-benzoxazol-2-yl)-N-[(1R,3R)-3-(ethylcarbamoyl)cyclopentyl]-N-methyl-
benzamide ("A44")

s
_ A\ N o)
Crr Uy

NH
o~ LC/MS: M+H 392:

'H NMR (400 MHz, DMSO-de) & [ppm] 8.26 (d, J = 8.3 Hz, 2H), 7.88 — 7.78
(m, 2H), 7.74 (s, 1H; NH), 7.58 (d, J = 7.3 Hz, 2H), 7.51 - 7.39 (m, 2H), 4.94,
4.17 (2x br.s, 1H, ratio=1:2.2, mixture of rotamers), 3.01 (br. s, 2H), 2.86 (br.
s, 3H), 2.80 - 2.64 (m, 1H), 2.15 - 1.53 (m, 6H), 0.96 (br. s, 3H);

4-benzoxazol-2-yl-N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-3-methoxy-N-

" methyl-benzamide ("A45")

/
O O
@ / ¢
© \/NH
LC/MS: M+H 422;

'H NMR (400 MHz, DMSO-dg) & [ppm] 8.09 (d, J = 7.9 Hz, 1H), 7.85 (d,J=
8.8 Hz, 1H), 7.80 (d, J = 6.9 Hz, 1H), 7.75 (s, 1H; NH), 7.49 - 7.39 (m, 2H),
7.24 (s, 1H), 7.12 (d, J = 7.3 Hz, 1H), 4.93, 4.07 (2x br.s, 1H, ratio=1:1.5,
mixture of rotamers), 3.98 (s, 3H), 3.15 - 3.00 (m, 2H), 2.93 (br. s, 3H), 2.09
—1.58 (m, 6H), 1.02 (t, J = 7.0 Hz, 3H);

4-benzoxazol-2-yl-N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-2-methoxy-N-
methyl-benzamide ("A46")
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N
LC/MS: M+H 422;

"H NMR (400 MHz, DMSO-ds) & [ppm] mixture of rotamers

7.90-7.78 (m, 4H), 7.69 (s, 1H, NH), 7.46 (id, /= 7.2, 1.4 Hz, 2H), 7.39 (d, J
= 7.7 Hz, 1H), 4.95, 3.83 (2x m, 1H, ratio=1:1.8, mixture of rotamers), 3.95
(s, 3H), 3.15-2.98 (m, 2H), 2.92, 2.70 (2xs, 3H), 2.04 — 1.44 (m, 6H), 1.08 —
0.92 (m, 3H);

4-benzoxazol-2-yl-N-[(1R,3S)-3-(ethyl-methyl-carbamoy!)-cyclopentyl]-N-
methyl-benzamide ( "A47")

: LC/MS: M+H 406;

'"H NMR (400 MHz, DMSO-dg) 8 [ppm] mixture of rotamers

8.26 (d, J=8.3 Hz, 2H), 7.83 (dd, J = 13.7, 6.9 Hz, 2H), 7.60 (d, J = 7.2 Hz,
2H), 7.45 (pd, J= 7.4, 1.4 Hz, 2H), 4.93, 4.04 (2x s, 1H, ratio=1:1.7, mixture of
rotamers), 3.29 — 3.16 (m, 2H), 3.10 - 2.70 (m, 6H), 2.13 - 1.57 (m, 6H), 1.19
—0.84 (m, 3H),

4-benzoxazol-2-yl-N-((1R,3S)-3-diethylcarbamoyl-cyclopentyl)-N-methyl-
benzamide ("A48")

LC/MS: M+H 420;
'H NMR (400 MHz, DMSO-ds) & [ppm] 8.26 (d, J = 8.4 Hz, 2H), 7.87 -~ 7.78
(m, 2H), 7.60 (d, J= 7.1 Hz, 2H), 7.45 (td, J = 7.5, 1.5 Hz, 2H), 4.95, 4.04 (2x
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s, 1H, ratio=1:1.7, mixture of rotamers), 3.30 — 3.11 (m, 2H), 2.91 (br. s, 3H),
2.09 -1.53 (m, 6H), 1.21 — 0.84 (m, 6H);

4'-methyl-biphenyl-4-carboxylic acid ((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-
methyl-amide ("A49") |

0
O
OOy
[ Y
~ LC/MS: M+H 365:

'H NMR (400 MHz, DMSO-dg) 5 [ppm] 7.73 (s, 1H; NH), 7.70 (d, J = 8.3 Hz,
2H), 7.60 (d, J = 8.1 Hz, 2H), 7.43 (d, J=7.9 Hz, 2H), 7.29 (d, J = 7.9 Hz, 2H),
4.83, 4.09 (2x s, 1H, ratio=1:1.8, mixture of rotamers), 3.05 (p, J = 7.2 Hz,
2H), 2.88 (s, 3H), 2.35 (s, 3H), 2.05 — 1.54 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H);

biphenyl-4-carboxylic acid ((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-methyi-
amide ("A50")

0
0
NH
nd LC/MS: M+H 351:

'H NMR (400 MHz, DMSO-ds) & [ppm) 7.81 — 7.63 (m, 5H), 7.49 (t, J = 7.7 Hz,
2H), 7.45(d, J=7.9Hz, 2H), 7.40 (t, /= 7.4 Hz, 1H), ), 4.84, 4.08 (2x s, 1H,
ratio=1:1.8, mixture of rotamers), 3.06 (p, J = 7.2 Hz, 2H), 2.88 (br. s, 3H),
2.05-1.54 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H);

3-chloro-biphenyl-4-carboxylic acid ((1 R,3S)-3-ethylcarbamoyl-cyclopentyl)-
methyl-amide ("A51")

0
O N Q( ©
(el
~

LC/MS: M+H 385;
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'H NMR (400 MHz, DMSO-dg)  [ppm] 7.81 (d, J = 6.9 Hz, 1H), 7.77 — 7.65
(m, 4H), 7.50 (t, J=7.6 Hz, 2H), 7.41 (q, J = 7.4, 6.8 Hz, 2H), Hz, 2H), 7.40 (t,
J=7.4Hz, 1H), ), 4.95, 3.82 (2x m, 1H, ratio=1:1.6, mixture of rotamers), 3.15
—2.98 (m, 2H), 2.94, 2,72 (2x s, 3H , ratio=1:1.6, mixture of rotamers), 2.65,
2.41 (2x m, 1H ratio=1:1.6, mixture of rotamers), 2.02 ~ 1.50 (m, 6H), 1.07 -
0.91 (m, 3H);

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-4-(6-methoxy-4-methyl-pyridazin-3-
yl)-N-methyl-benzamide ( "A52")

LC/MS: M+H 397;

'H NMR (400 MHz, DMSO-dg) 8 [ppm] 7.74 (s, 1H; NH), 7.62 (d, J = 8.2 Hz,
2H), 7.48 (d, J=7.7 Hz, 2H), 7.20 (s, 1H), 4.87, 4.04 (2x s, 1H, ratio=1:1.2,
mixture of rotamers), 4.06 (s, 3H), 3.06 (p, J = 7.1 Hz, 2H), 2.90 (br. s, 3H),
2.29 (s, 3H), 2.04 - 1.55 (m, 6H), 1.00 (t, J= 7.2 Hz, 3H);

5-phenyl-pyridine-2-carboxylic acid ((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-
methyl-amide ("A53")

O
N Q °
/ N 1
NH

—N
LC/MS: M+H 352;

'H NMR (400 MHz, DMSO-dg) & [ppm) 8.89 (s, 1H), 8.19 (dd, J = 8.1, 2.3 Hz,
1H), 7.78 (d, J=7.5 Hz, 2H), 7.69 (t, J = 4.2 Hz, 1H; NH), 7.66 — 7.57 (m, 1H),
7.53 (t, J=7.5Hz, 2H), 7.45 (t, = 7.4 Hz, 1H), 4.93, 4.132 (2x m, 1H,
ratio=1:1.5, mixture of rotamers), 3.17 —2.97 (m, 2H), 2.94, 2.86 (2x s, 3H,
ratio=1:1.5, mixture of rotamers; N-CHs), 2.64, 2.41 (2x m, 1H ratio=1:1.5,
mixture of rotamers), 2.10 ~ 1.49 (m, 6H), 1.08 — 0.90 (m, 3H);
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4-(4-chloro-phenylethynyl)-N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-
methyl-benzamide ("A54")

-NH LC/MS: M+H 409;
"H NMR (400 MHz, DMSO-dg) & [ppm] 7.73 (br. s, 1H; NH), 7.61 (t, J = 8.2 Hz,
4H), 7.51 (d, J= 8.6 Hz, 2H), 7.41 (d, J = 7.4 Hz, 2H), 4.86, 3,95 (2x br. s, 1H,
ratio=1:1.8, mixture of rotamers), 3.05 (p, J = 7.1 Hz, 2H), 2.86 (br. s, 3H),
2.56, 2,43 (2x br. s, 1H, ratio=1:1.8, mixture of rotamers), 2.08 — 1.46 (m, 6H),
1.00 (t, J = 7.2 Hz, 3H);

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-4-(4-fluoro-phenylethynyl)-N-methyl-
benzamide ("A55")

)
=0
-
“, -0
f

SNH LC/MS: M+H 393;
'H NMR (400 MHz, DMSO-dg) & [ppm] 7.73 (br. s, 1H; NH), 7.64 (dd, J = 8.9,
5.5 Hz, 2H), 7.60 (d, J = 8.3 Hz, 2H), 7.41 (d, J= 8.3 Hz, 2H), 7.29 (t, /= 8.9
Hz, 2H), 4.87, 3,94 (2x br. s, 1H, ratio=1:1.8, mixture of rotamers), 3.05 (p, J =
7.1 Hz, 2H), 2.86 (br. s, 3H), 2.56, 2,43 (2x br. s, 1H, ratio=1:1.8, mixture of
rotamers), 2.11 —1.50 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H);

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-pyridin-4-yl-benzamide
("A56")
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N / \/NH
LC/MS: M+H 352;

'"H NMR (400 MHz, DMSO-dg) & [ppm] 8.66 (d, J = 6.1 Hz, 2H), 7.87 d,J=
8.3 Hz, 2H), 7.82 - 7.61 (m, 3H), 7.50 (d, J = 7.6 Hz, 2H), 4.87, 4.04 (2x s, 1H,
ratio=1:1.9, mixture of rotamers), 3.05 (p, J = 7.1 Hz, 2H), 2.89 (br. s, 3H),
2.13-1.52 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H);

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-2-fluoro-N-methyl-4-pyridin-4-y|-
benzamide ("A57")

O/G/K LC/MS: M+H 370;

'H NMR (400 MHz, DMSO-ds) 8 [ppm] 8.67 (d, J = 4.6 Hz, 2H), 7.84 - 7.76
(m, 3H), 7.74 (dd, J=7.9, 1.6 Hz, 1H), 7.70 (t, J = 5.2 Hz, 1H; NH), 7.50 (q, J
=7.6 Hz, 1H), 4.93, 3.92 (2x p, J = 8.2 Hz, 1H, ratio=1:1.8, mixture of
rotamers), 3.17 — 2.97 (m, 2H), 2.94, 2.78 (2x s, 3H), 2.65, 2.40 (2x m, 1H,
ratio=1:1.8, mixture of rotamers), 2.09 — 1.51 (m, 6H), 1.07 - 0.91 (m, 3H);

4'-ethyl-3,5-difluoro-biphenyi-4-carboxylic acid ((1R,3S)-3-ethylcarbamoyl-
cyclopentyl)-methyl-amide ("A58")

O
O
O ¢ ~ N
LC/MS: M+H 415;

'H NMR (400 MHz, DMSO-ds) & [ppm] 7.84 — 7.66 (m, 3H), 7.54 (dd, J = 9.3,
2.9 Hz, 2H), 7.34 (d, J = 8.3 Hz, 2H), 4.93, 3.99 (2x m, 1H, ratio=1:1.7, mixture
of rotamers), 3.14 — 2.99 (m, 2H), 2.96, 2.81 (2x s, 3H, ratio=1:1.7, mixture of
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rotamers), 2.66 (q, J = 7.6 Hz, 2H), 2.04 — 1.54 (m, 6H), 1.28 — 1.17 (m, 3H),
1.07 - 0.91 (m, 3H);

2'-methanesulfonyl-biphenyl-4-carboxylic acid ((1R,3S)-3-ethylcarbamoyi-
cyclopentyl)-methyl-amide ("A59")

LC/MS: M+H 429;

'"H NMR (400 MHz, DMSO-ds) 5 [ppm] 8.11 (dd, J = 8.0, 1.3 Hz, 1H), 7.82 —
7.72 (m, 2H), 7.70 (td, J= 7.7, 1.4 Hz, 1H), 7.54 — 7.31 (m, 5H), 3.06 (p, J =
7.1 Hz, 2H), ), 4.87, 4.02 (2x br. s, 1H, ratio=1:1.4, mixture of rotamers), 2.94
—2.78 (m, 6H), 2.09 - 1.54 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H);

2'-tert-butylsulfamoyl-biphenyl-4-carboxylic acid ((1R,3S)-3-ethylcarbamoyl-
cyclopentyl)-methyl-amide ("A60")

LC/MS: M+H 486;

'H NMR (400 MHz, DMSO-dg) & [ppm] 8.11 — 7.98 (m, 1H), 7.75 (s, TH; NH),
7.65(d, J=7.5,1.3Hz, 1H), 7.58 (td, J=7.7, 1.4 Hz, 1H), 7.46 (d, J = 8.1
Hz, 2H), 7.38 (d, J = 7.5 Hz, 2H), 7.34 (dd, J = 7.5, 1.1 Hz, 1H), 6.67 (s, 1H;
NH), 4.82, 4.13 (2x br. s, 1H, ratio=1:1.7, mixture of rotamers), 3.06 (p, J = 7.2
Hz, 2H), 2.90 (s, 3H), 2.04 — 1.48 (m, 6H), 1.05 - 0.92 (m, 12H);

2'-sulfamoyl-biphenyl-4-carboxylic acid ((1R,3S)-3-ethylcarbamoyl-
cyclopentyl)-methyl-amide ("A61")



10

15

20

25

30

35

WO 2014/075754 PCT/EP2013/003128

-78 -

£y A Do
i
~ LC/MS: M+H 430

'H NMR (400 MHz, DMSO-dg) & [ppm] 8.05 (dd, J = 7.8, 1.3 Hz, 1H), 7.76 (s,
1H; NH), 7.67 - 7.55 (m, 2H), 7.44 (d, J= 8.2 Hz, 2H), 7.37 (d, J = 7.8 Hz,
2H), 7.34 (dd, J = 7.4, 1.3 Hz, 1H), 7.27 (s, 2H), 4.87,4.13 (2x br. s, 1H,
ratio=1:1.8, mixture of rotamers), 3.06 (p, J = 7.1 Hz, 2H), 2.89 (s, 3H), 2.02 —
1.55 (m, 6H), 1.00 (t, J=7.2 Hz, 3H);

4'-chloro-biphenyl-4-carboxylic acid ((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-
methyl-amide ("A62")

O
o OOy
Cl

NH
~

LC/MS: M+H 385;
'H NMR (400 MHz, DMSO-de) & [ppm] 7.80 — 7.69 (m, 5H), 7.55 (d, J = 8.6
Hz, 2H), 7.47 (d, J = 7.8 Hz, 2H), 4.84, 4.08 (2x br. s, 1H, ratio=1:2.1, mixture
of rotamers), 3.07 (p, J = 7.1 Hz, 2H), 2.89 (s, 3H), 2.09 — 1.50 (m, 6H), 1.01
(t, J=7.2 Hz, 3H);

2',4'-difluoro-biphenyl-4-carboxylic acid ((1R,3S)-3-ethylcarbamoyl-
cyclopentyl)-methyl-amide ("A63")

E 0O
o)
ooy
F O / \/NH
LC/MS: M+H 387;

"H NMR (400 MHz, DMSO-de) & [ppm] 7.75 (s, 1H; NH), 7.65 (td, J = 8.9, 6.6
Hz, 1H), 7.60 (d, J = 6.8 Hz, 2H), 7.48 (d, J = 7.8 Hz, 2H), 7.40 (ddd, J = 11.8,
9.3, 2.6 Hz, 1H), 7.23 (td, J = 8.8, 2.3 Hz, 1H), 4.84, 4.08 (2x br. s, 1H,



10

15

20

25

30

35

WO 2014/075754 PCT/EP2013/003128

-79-

ratio=1:1.7, mixture of rotamers), 3.07 (p, J = 7.1 Hz, 2H), 2.89 (s, 3H), 2.04 —
1.57 (m, 6H), 1.01 (t, J = 7.2 Hz, 3H):

2'-trifluoromethyl-biphenyl-4-carboxylic acid ((1R,3S)-3-ethylcarbamoyl-
cyclopentyl)-methyl-amide ("A64")

Fo ¢ o
j P
N e o
[ A~
\/NH
LC/MS: M+H 419;

'H NMR (400 MHz, DMSO-d) 8 [ppm] 7.86 (d, J = 7.7 Hz, 1H), 7.82 — 7.69
(m, 2H), 7.65 (t, J= 7.7 Hz, 1H), 7.49 - 7.42 (m, 3H), 7.38 (d, J = 8.0 Hz, 2H),
4.88, 4.05 (2x br. s, 1H, ratio=1:1.5, mixture of rotamers), 3.07 (p, J = 7.1 Hz,
2H), 2.90 (s, 3H), 2.02 - 1.56 (m, 6H), 1.01 (t, J = 7.2 Hz, 3H);

2,2'-dimethyl-biphenyl-4-carboxylic acid ((1R,3S)-3-ethylcarbamoy!-
cyclopentyl)- methyl-amlde ("AB5")

LC/MS: M+H 379;

'H NMR (400 MHz, DMSO-dg) & [ppm] 7.77 (s, 1H; NH), 7.39 ~ 7.16 (m, 5H),
7.16 —7.03 (m, 2H), 4.87, 4.14 (2x br. s, 1H, ratio=1:1.5, mixture of rotamers),
3.07 (p, J = 7.2 Hz, 2H), 2.89 (s, 3H), 2.03 (s, 3H), 2.02 (s, 3H), 2.00 - 1.58
(m, 6H), 1.01 (t, J = 7.2 Hz, 3H);

4'-(bis-trifluoromethyl-amino)-biphenyl-4-carboxylic acid ((1R,3S)-3-
ethylcarbamoyl-cyclopentyl)-methyl-amide ("A66")

LC/MS: M+H 502;
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'"H NMR (400 MHz, DMSO-dg) & [ppm] 7.90 (d, J = 8.6 Hz, 2H), 7.79 (d, J =
8.3 Hz, 2H), 7.73 (s, 1H; NH), 7.63 (d, /= 8.4 Hz, 2H), 7.49(d, J = 7.8 Hz,
2H), 4.82, 4.04 (2x br. s, 1H, ratio=1:1.8, mixture of rotamers), 3.06 (p, /= 7.1
Hz, 2H), 2.89 (s, 3H), 2.07 — 1.54 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H);

biphenyl-4-carboxylic acid methyl-[(1R,3S)-3-(1-methyl-cyclopropylcarbamoyl)-
cyclopentyl]-amide ("A67")

. LC/MS: M+H 377,
'H NMR (400 MHz, DMSO-dg) 5 [ppm] 7.95 (s, 1H; NH), 7.75 — 7.67 (m, 4H),
7.49 (t, J= 7.6 Hz, 2H), 7.45 (d, J = 7.8 Hz, 2H), 7.40 (t, J = 7.4 Hz, 1H), 4.83,
4.05 (2x br. s, 1H, ratio=1:1.8, mixture of rotamers), 2.88 (s, 3H), 2.47 — 2.23
(m, 1H), 2.11 - 1.45 (m, 6H), 1.25 (s, 3H), 0.64 — 0.41 (m, 4H);

4-benzoxazol-2-yl-N-methyl-N-[(1R,3S)-3-(1-methyl-cyclopropyicarbamoyi)-
cyclopentyl]-benzamide ("A68")

ety
LC/MS: M+H 418;

'H NMR (400 MHz, DMSO-de) 8 [ppm] 8.25 (d, J = 8.4 Hz, 2H), 7.94 (s, 1H;
NH), 7.88 —=7.75 (m, 2H), 7.59 (d, J = 5.8 Hz, 2H), 7.51 - 7.35 (m, 2H), 4.86,
3.96 (2x br. s, 1H, ratio=1:1.7, mixture of rotamers), 2.90 (s, 3H), 2.45 - 2.23

“(m, 1H), 2.09 — 1.42 (m, 6H), 1.25 (s, 3H), 0.66 ~ 0.36 (m, 4H);

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-4-(4-methoxy-phenylethynyl)-N-
methyl-benzamide ("AG9")
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NH
~ LC/MS: M+H 405

'H NMR (400 MHz, DMSO-dg) & [ppm] 7.73 (s, 1H; NH), 7.56 (d, J = 8.3 Hz,
2H), 7.51 (d, J= 8.9 Hz, 2H), 7.39 (d, J = 7.5 Hz, 2H), 7.00 (d, J = 8.9 Hz, 2H),
4.84, 3.97 (2x br. s, 1H, ratio=1:1.9, mixture of rotamers), 3.80 (s, 3H; CH;0),
3.05 (p, J=7.1 Hz, 2H), 2.86 (s, 3H), 2.01 — 1.49 (m, 6H), 1.00 (t, /= 7.2 Hz,
3H);

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-pyridin-4-ylethynyl-
benzamide ("A70")

0
‘‘‘‘‘‘‘ 0
TN—= / f
_ NH
~

LC/MS: M+H 376;
'H NMR (400 MHz, DMSO-ds) & [ppm] 8.65 (d, J = 6.0 Hz, 2H), 7.73 (s, 1H;
NH), 7.67 (d, J=8.4 Hz, 2H), 7.54 (d, J= 6.1 Hz, 2H), 7.44 (d, J = 7.7 Hz,
2H), 4.83, 3.94 (2x br. s, 1H, ratio=1:1.9, mixture of rotamers), 3.11 — 3.00 (m,
2H), 2.86 (br. s, 3H), 2.10 — 1.49 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H);

4-benzothiazol-2-yl-N-methyl-N-[(1R,3S)-3-(1-methyl-cyclopropylcarbamoyl)-
cyclopentyl]-benzamide ("A71")

LC/MS: M+H 434;
'H NMR (400 MHz, DMSO-dg) & [ppm] 8.18 (d, J = 8.0 Hz, 1H), 8.15 (d,J=
8.4 Hz, 2H), 8.09 (d, J = 7.8 Hz, 1H), 7.94 (s, 1H; NH), 7.61 - 7.52 (m, 3H),
7.49 (t, J=7.6 Hz, 1H), 4.84, 3.97 (2x br. s, 1H, ratio=1:1.6, mixture of
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rotamers), 2.90 (br. s, 3H), 2.00 — 1.58 (m, 6H), 1.25 (s, 3H), 0.66 — 0.40 (m,
4H);

4-(4-fluoro-phenylethynyl)-N-methyl-N-[(1R,3S)-3-(1-methyl-
cyclopropylcarbamoyl)-cyclopentyl]—benzamide ("A72")

HN\ \
LC/MS: M+H 419;

'H NMR (400 MHz, DMSO-ds) 6 [ppm] 7.94 (s, 1H; NH), 7.68 — 7.56 (m, 4H),
7.40 (d, J=7.8 Hz, 2H), 7.28 (t, J = 8.9 Hz, 2H), 4.83, 3.92 (2x br. s, 1H,
ratio=1:1.3, mixture of rotamers), 2.86 (s, 3H), 1.99 — 1.48 (m, 6H), 1.25 (s,
3H), 0.64 — 0.39 (m, 4H);

4-benzoxazol-2-yl-N-methyl-N-[(1R,3S)-3-(1-propyl-cyclopropylcarbamoyl)-
cyclopentyl]-benzamide ("A73")

LC/MS: M+H 446;

"H NMR (400 MHz, DMSO-ds) & [ppm] 8.25 (d, J = 8.4 Hz, 2H), 7.89 (br. s,
1H; NH), 7.86 = 7.79 (m, 2H), 7.59 (d, J=6.1 Hz, 2H), 745 (pd, J= 7.4, 1.4
Hz, 2H), 2.90 (s, 3H), 4.86, 3.95 (2x m, 1H, ratio=1:1.9, mixture of rotamers),
2.39 (br.s, 1H), 2.02 - 1.53 (m, 6H), 1.51 — 1.38 (m, 2H), 1.39 — 1.25 (m, 2H),
0.86 (t, J = 7.3 Hz, 3H), 0.60 — 0.39 (m, 4H);

4-(1,3-benzoxazol-2-yl)-N-methyl-N-[(1R,3S)-3-[[(1S)-1-methylpropyl]-
carbamoyl]cyclopentyl]lbenzamide ("A74")
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0
N NO """ /(
S / HN
d e
LC/MS: M+H 420,

'"H NMR (400 MHz, DMSO-ds) & [ppm] 8.26 (d, J = 8.4 Hz, 2H), 7.83 (dd, J =
14.4,7.3 Hz, 2H), 7.60 (d, J = 7.0 Hz, 2H), 7.50 (s, 1H; NH), 7.45 (pd, J = 7 4,
1.4 Hz, 2H), 4.85, 3.97 (2x br. s, 1H, ratio=1:1.7, mixture of rotamers), 3.65
(dt, J=13.6, 6.7 Hz, 1H), 2.91 (br. s, 3H), 2.11 - 1.50 (m, 6H), 1.36 (p, J = 6.5
Hz, 2H), 1.00 (d, J = 6.2 Hz, 3H), 0.81 (t, J = 7.4 Hz, 3H);

4-(1,3-benzoxazol-2-yl)-N-methyl-N-[(1R,3S)-3-[[(1R)-1-methylpropyi]-
carbamoyl]cyclopentyllbenzamide ("A75")

O
O
N ““O"”//
YO//(}\‘ HE o
0 \\\
LC/MS: M+H 420;

'H NMR (400 MHz, DMSO-ds)  [ppm] 8.26 (d, J = 8.4 Hz, 2H), 7.83 (dd, J =

14.4,7.3 Hz, 2H), 7.60 (d, J = 7.0 Hz, 2H), 7.50 (s, 1H; NH), 7.45 (pd, J = 7.4,

1.4 Hz, 2H), 4.85, 3.97 (2x br. s, 1H, ratio=1:1.7, mixture of rotamers), 3.65 (dt, J

= 13.6, 6.7 Hz, 1H), 2.91 (br. s, 3H), 2.11 - 1.50 (m, 6H), 1.36 (p, J = 6.5 Hz, |
' 2H), 1.00 (d, J = 6.2 Hz, 3H), 0.81 (t, J = 7.4 Hz, 3H);

4-(1,3-benzoxazol-2-yl)-N-[(1R,3S)-3-(cyclobutylcarbamoyl)cyclopentyl]-N-
methyl-benzamide ("A76")

LC/MS: M+H 418:
"H NMR (400 MHz, DMSO-de) & [ppm] 8.26 (d, J = 8.4 Hz, 2H), 7.99 (s, 1H:
NH), 7.89 — 7.76 (m, 2H), 7.60 (d, J = 7.2 Hz, 2H), 7.45 (pd, J = 7.4, 1.4 Hz,
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2H), 4.86, 3.98 (2x br. s, 1H, ratio=1:1.9, mixture of rotamers), 4.17 (h, J=8.2
Hz, 1H), 2.90 (br. s, 3H), 2.22 — 2.04 (m, 2H), 2.02 — 1.48 (m, 10H);

4-(1,3-benzoxazol-2-yi)-N-[(1R,3S)-3-[(trans-3-hydroxycyclobutyl)-
carbamoyl]cyclopentyl]-N-methyl-benzamide ("A77")

O
O
N Oy
\7/®)</N Hg
o \Q
OH LC/MS: M+H 434:

'H NMR (400 MHz, DMSO-dg) 6 [ppm] 8.26 (d, J = 8.4 Hz, 2H), 7.98 (s, 1H;
NH), 7.88 — 7.77 (m, 2H), 7.60 (d, J = 7.2 Hz, 2H), 7.45 (pd, J = 7.4, 1.4 Hz,
2H), 4.95 (d, J = 5.4 Hz, 1H), 4.89, 3.98 (2x br. s, 1H, ratio=1:1.7, mixture of
rotamers), 4.22 (dt, J = 13.0, 3.8 Hz, 1H), 4.16 (q, J = 6.5 Hz, 1H), 2.90 (br. s,
3H), 2.19 — 1.95 (m, 4H), 1.99 — 1.63 (m, 6H);

4-(1,3-benzoxazol-2-yl)-N-[(1R,3S)-3-[(cis-3-hydroxycyclobutyl)-
carbamoyl]cyclopentyl]-N-methyl-benzamide ("A78")

0
0
N N\“‘O"’l:/{
N / HN
3 ~ .
LC/MS: M+H 434;

'H NMR (400 MHz, DMSO-ds) & [ppm] 8.26 (d, J = 8.4 Hz, 2H), 7.90 (s, 1H;
NH), 7.83 (dd, J=13.8, 8.0 Hz, 2H), 7.59 (d, J = 7.0 Hz, 2H), 7.45 (pd, J =
7.4, 1.4 Hz, 2H), 5.00 (d, J=5.7 Hz, 1H; OH), ), 4.88, 3.98 (2x br. s, 1H,
ratio=1:1.5, mixture of rotamers), 3.77 (h, J = 7.0 Hz, 1H), 3.65 (h, J = 8.5 Hz,
1H), 2.90 (br. s, 3H), 2.46 (d, J = 7.0 Hz, 2H), 2.03 — 1.49 (m, 8H);

OH

4-(1,3-benzoxazol-2-yl)-2-methoxy-N-methyl-N-[(1R,3S)-3-[(1-methylcyclo-
propyl)carbamoyl]cyclopentyllbenzamide ("A79")
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\
O
0
O
N N7
o l NJ< ]
H
LC/MS: M+H 448;

"H NMR (400 MHz, DMSO-ds) & [ppm] 7.92, 7.89 (2x s, 1H, NH; ratio=1:1.9,
mixture of rotamers),), 7.87 —7.75 (m, 4H), 7.45 (pd, J = 7.4, 1.4 Hz, 2H), 7.41
—7.33 (m, 1H), 4.91, 3.80 (2x m, 1H, ratio=1:1.9, mixture of rotamers) 3.97 —
3.90 (m, 3H), 2.90, 2.69 (2x s, 3H, ratio=1:1.9, mixture of rotamers), 1.96 —
1.46 (m, 6H), 1.29 — 1.19 (m, 3H), 0.65 — 0.39 (m, 4H);

N-methyl-N-[(1R,3S)-3-[(1-methylcyclopropyl)carbamoyl]cyclopentyl}-4-(4-
pyridyl)benzamide ("A80")

Lo
®/®/4 Jﬁ LC/MS: M+H 378;

"H NMR (400 MHz, DMSO-ds) & [ppm] 8.66 (d, J = 6.1 Hz, 2H), 7.94 (s, 1H;
NH), 7.86 (d, J=8.4 Hz, 2H), 7.75 (d, J = 6.2 Hz, 2H), 7.50 (d, J = 7.4 Hz,
2H), 4.85, 3.97 (2x br. s, 1H, ratio=1:1.7, mixture of rotamers),. 2.88 (br. s, 3H),
2.08 — 1.45 (m, 6H), 1.25 (s, 3H), 0.64 — 0.41 (m, 4H);

4-(4-cyanophenyl)-N-methyl-N-[(1R,3S)-3-[(1-methylcyclopropyl)-
carbamoyl]cyclopentyllbenzamide ("A81")

/W -
LC/MS: M+H 402;

'H NMR (400 MHz, DMSO-ds) & [ppm] 7.97 — 7.90 (m, 5H), 7.81 (d, J = 8.4
Hz, 2H), 7.49 (d, J= 7.5 Hz, 2H), 2.88 (br. s, 3H), 4.82, 4.02 (2x br. s, 1H,
ratio=1:1.8, mixture of rotamers), 2.08 —1.45 (m, 6H), 1.25 (s, 3H), 0.63 —
0.40 (m, 4H),
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4-benzoxazol-2-yl-N-((1R,3S)-3-dimethylcarbamoyl-cyclopentyl)-N-methyi-
benzamide ("A82")

: LC/MS: M+H 392;

'H NMR (400 MHz, DMSO-dg) & [ppm] 8.26 (d, J = 8.3 Hz, 2H), 7.83 (ddd, J =
12.4,7.0,1.6 Hz, 2H), 7.60 (d, J= 7.3 Hz, 2H), 7.45 (pd, /= 7.4, 1.4 Hz, 2H),
4.92,4.00 (2x br. s, 1H, ratio=1:2.5, mixture of rotamers), 3.16 —2.83 (m,
6H), 2.82 (s, 3H), 2.10 -~ 1.57 (m, 6H);

N-methyl-N-[(1R,3S)-3-(1-methyl-cyclopropylcarbamoyl)-cyclopentyl]-4-pyridin-
3-yl-benzamide ("A83")

7N ',4 N
N= LC/MS: M+H 378:

'H NMR (400 MHz, DMSO-dg) & [ppm] 8.93 (dd, J = 2.4, 0.7 Hz, 1H), 8.60 (dd,

J=4.8, 1.6 Hz, 1H), 8.12 (ddd, J = 8.0, 2.4, 1.7 Hz, 1H), 7.95 (s, 1H; NH),

7.79 (d, J = 8.4 Hz, 2H), 7.59 — 7.33 (m, 3H), ), 4.83, 4.04 (2x br. s, 1H,

ratio=1:1.8, mixture of rotamers), 2.88 (s, 3H), 1.98 — 1.53 (m, 6H), 1.25 (s,

3H), 0.64 — 0.41 (m, 4H),

4-benzoxazol-2-yl-N-methyl-N-[(1R 3S)-3—(1 -methyi-cyclobutylcarbamoyl)-
cyclopentyl]-benzamide ("A84")

ﬂ L
HN
LC/MS: M+H 432;

'H NMR (400 MHz, DMSO-ds) & [ppm] 8.26 (d, J = 8.4 Hz, 2H), 7.87 ~ 7.78
(m, 2H), 7.74 (s, 1H; NH), 7.60 (d, J = 7.8 Hz, 2H), 7.51 - 7.37 (m, 2H), 2.90
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(br. s, 3H), 4.84, 3.95 (2x br. s, 1H, ratio=1:1.5, mixture of rotamers), 2.26 —
2.12 (m, 2H), 2.01 = 1.60 (m, 10H), 1.34 (s, 3H);

4-benzoxazol-2-yl-3-methoxy-N-methyl-N-[(1R,3S)-3-(1-methyl-cyclopropyl-
carbamoyl)-cyclopentyl}-benzamide ("A85")

/
o} 0 O 0
\>/©/[< N® N AQ
o l H
LC/MS: M+H 448;

'H NMR (400 MHz, DMSO-dg) 8 [ppm] 8.09 (d, J = 7.9 Hz, 1H), 7.96 (s, 1H;
NH), 7.88 —=7.73 (m, 2H), 7.50 — 7.39 (m, 2H), 7.23 (s, 1H), 7.11 (d, J= 7.9
Hz, 1H), 3.98 (s, 3H), ), 4.89, 4.02 (2x br. s, 1H, ratio=1:1.4, mixture of
rotamers), 2.92 (br. s, 3H), 2.11 - 1.55 (m, 6H), 1.26 (s, 3H), 0.66 — 0.37 (m,
4H),

4-benzoxazol-2-yl-N-((1R,3S)-3-carbamoyl-cyclopentyl)-N-methyl-benzamide
(NA86")

0
N
OOy
0 -/ NH
2 LC/MS: M+H 364;

'H NMR (400 MHz, DMSO-ds) & [ppm] 8.26 (d, J = 8.3 Hz, 2H), 7.83 (ddd, J=
13.1,7.3, 1.7 Hz, 2H), 7.60 (d, J = 6.7 Hz, 2H), 7.45 (pd, J = 7.4, 1.3 Hz, 2H),
7.23 (s, 1H; NH), 6.74 (s, 1H; NH), ), 4.89, 3.99 (2x br. s, 1H, ratio=1:2.0,
mixture of rotamers), 2.91 (br. s, 3H), 2.45 (br. s, 1H), 2.15 - 1.51 (m, 6H);
4-(7-cyano-imidazo[1,2-a]pyridin-2-yl)-N-((1R,3S)-3-ethylcarbamoyl-
cyclopentyl)-N-methyl-benzamide ("A87")
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0
N 0]
N;\ a /\—/7/®/4 N “““"O"""""' ‘(
N / HN
N

\\ LC/MS: M+H 416;
'H NMR (400 MHz, DMSO-dg) & [ppm] 8.72 (d, J = 7.0 Hz, 1H), 8.69 (s, 1H),
8.36 (s, 1H), 8.06 (d, J = 8.3 Hz, 2H), 7.73 (s, 1H; NH), 7.47 (d, J = 7.8 Hz,
2H), 7.22 (dd, J= 7.0, 1.6 Hz, 1H), 4.85, 4.07 (2x br. s, 1H, ratio=1:2.0,
mixture of rotamers), 3.05 (p, J=7.1 Hz, 2H), 2.88 (br. s, 3H), 2.01 - 1.51 (m,
6H), 1.00 (t, J=7.2 Hz, 3H);

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-(5-methyl-
[1,2,4]oxadiazol-3-yl)-benzamide ("A88")

LC/MS: M+H 357;
'H NMR (400 MHz, DMSO-dg) & [ppm] 8.04 (d, J = 8.3 Hz, 2H), 7.72 (s, 1H:
NH), 7.54 (d, J = 7.2 Hz, 2H), 4.88, 3.96 (2x br. s, 1H, ratio=1:1.7, mixture of
rotamers), 3.05 (p, J = 7.1 Hz, 2H), 2.89 (br. s, 3H), 2.68 (s, 3H), 2.42 (br. s,
1H), 2.06 — 1.49 (m, 6H), 0.99 (t, J = 7.1 Hz, 3H);

4-benzoxazol-2-yl-N-[(1R,35)-3-(2-dimethylamino-1-methyli-ethylcarbamoyl)-
cyclopentyl]-N-methyl-benzamide ("A89")

LC/MS: M+H 449;
'H NMR (400 MHz, DMSO-dg + CF3COOD) & [ppm] 8.31 (d, J = 8.1 Hz,
2H),7.84 (d, J=7.2Hz, 1H), 7.78 (d, J= 8.1 Hz, 1H), 7.61 (d, J = 7.4 Hz,
2H), 7.45 (p, J=7.3 Hz, 2H), ), 4.95, 4.09 (2x br. s, 1H, ratio=1:1.8,
mixture of rotamers), 4.35 —4.17 (m, 1H), 3.13 (d, /=4.8 Hz, 2H), 2.95
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(s, 3H), 2.85 (s, 3H), 2.83 (s, 3H), 2.18 — 1.60 (m, 6H), 1.19— 1.03 (m,
3H);

4-benzoxazol-2-yl-N-[(1R,3S)-3-((S)-2-hydroxy-1-methyl-ethylcarbamoyi)-
cyclopentyl]-N-methyl-benzamide (“A90")

O 0
98 I
O H 3%
- LC/MS: M+H 422:

'H NMR (400 MHz, DMSO-dg) & [ppm] 8.26 (d, J = 8.2 Hz, 2H), 7.83 (dd, J=
14.3, 7.3 Hz, 2H), 7.60 (d, J = 6.4 Hz, 2H), 7.54 — 7.39 (m, 3H), 4.88, 3.99 (2x
br. s, 1H, ratio=1:1.7, mixture of rotamers), 4.61 (t, J = 5.4 Hz, 1H; OH), 3.85 —
3.64 (m, 1H), 3.40 — 3.29 (m, 1H), 3.26 — 3.12 (m, 1H), 2.91 (br. s, 3H), 2.15 —
1.45 (m, 6H), 1.00 (d, J = 6.0 Hz, 3H);

4-benzoxazol-2-yl-N-[(1R,3S)-3-((R)-2-hydroxy-1-methyl-ethylcarbamoyl)-
cyclopentyl]-N-methyl-benzamide ("A91")

0]
PO ,,,,,,,,,, (

HN\(\OH
LC/MS: M+H 422;

'H NMR (400 MHz, DMSO-dg) & [ppm] 8.26 (d, J = 8.2 Hz, 2H), 7.83 (dd, J =
14.3, 7.3 Hz, 2H), 7.60 (d, J = 6.4 Hz, 2H), 7.54 — 7.39 (m, 3H), 4.88, 3.99 (2x
br. s, 1H, ratio=1:1.7, mixture of rotamers), 4.61 (t, J = 5.4 Hz, 1H; OH), 3.85 —
3.64 (m, 1H), 3.40 — 3.29 (m, 1H), 3.26 - 3.12 (m, 1H), 2.91 (br. s, 3H), 2.15 —
1.45 (m, 6H), 1.00 (d, J = 6.0 Hz, 3H);

4-benzoxazol-2-yl-N-[(1R,38)-3-((S)-2-methoxy-1-methyl-ethylcarbamoyl)-
cyclopentyl]-N-methyl-benzamide ("A92")
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@@4@

HN\/\O
LC/MS: M+H 436;
"H NMR (400 MHz, DMSO-dg) 6 [ppm] 8.26 (d, J = 8.3 Hz, 2H), 7.87 — 7.78
(m, 2H), 7.71 = 7.53 (m, 3H), 7.45 (pd, J = 7.4, 1.4 Hz, 2H), 4.87, 3.98 (2x br.
s, 1H, ratio=1:1.9, mixture of rotamers), 3.91 (p, J =6.7 Hz, 1H), 3.27 - 3.24
(m, 1H), 3.24 (s, 3H; CH30), 3.15 (dd, J = 9.4, 6.1 Hz, 1H), 2.89 (br. s, 3H),
2.08 —1.53 (m, 6H), 1.01 (d, J = 6.4 Hz, 3H);

N-((1R 3S)—3—ethylcarbamoyl-cyclopentyl)-N—methyl-4-(5—sulfamoyl-
benzooxazol-2-yl)-benzamide ("A93")

I
LC/MS: M+H 471;

'H NMR (400 MHz, DMSO-dg) & [ppm] 8.29 (d, J = 8.3 Hz, 2H), 8.23 d,J=
1.6 Hz, 1H), 8.01 (d, J = 8.6 Hz, 1H), 7.93 (dd, J = 8.6, 1.8 Hz, 1H), 7.72 (s,
1H; NH), 7.62 (d, J = 6.5 Hz, 2H), 7.47 (s, 2H; NHy), , 1H; NH), 7.63 (d, /= 6.6
Hz, 2H), 4.90, 3.97 (2x m, 1H, ratio=1:1.8, mixture of rotamers), 3.05 (p, J =
6.9 Hz, 2H), 2.92 (bt. s, 3H), 2.42 (br. s, 1H), 2.12 — 1.46 (m, 6H), 1.00 (t, J =
7.1 Hz, 3H);

4-(5-ethanesulfonyl-benzooxazol-2-yl)-N-((1R,3S)-3-ethylcarbamoyl-
cyclopentyl)-N-methyl-benzamide ("A94")

0
o OO
- ﬁ@ / i
o) 0 NH
~
LC/MS: M+H 484;

"H NMR (400 MHz, DMSO-dg) 5 [ppm] 8.34 (d, J = 1.7 Hz, 1H), 8.30 (d, J =
8.3 Hz, 1H), 8.10 (d, J=8.6 Hz, 1H), 7.98 (dd, J = 8.6, 1.8 Hz, 1H), 7.72 (br. s,
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1H; NH), 7.63 (d, J = 6.6 Hz, 2H), 4.90, 3.97 (2x m, 1H, ratio=1:1.6, mixture of
rotamers), 3.39 (q, J=7.3 Hz, 2H), 3.06 (p, J = 6.9, 6.5 Hz, 2H), 2.92 (br. s,
3H), 2.41 (br. s, 1H), 2.07 - 1.50 (m, 6H), 1.14 (t, J= 7.3 Hz, 3H), 1.00 (t, J =
7.1 Hz, 3H);

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-4-(1H-imidazol-2-yl)-N-methyl-
benzamide ("A95")

LC/MS: M+H 341;

'H NMR (400 MHz, DMSO-de) 5 [ppm] 12.59 (s, 1H; NH), 7.99 (d, J = 8.3 Hz,
2H), 7.75 (s, 1H; NH), 7.44 (d, J = 7.7 Hz, 2H), 7.29 (s, 1H), 7.07 (s, 1H), 4.85,
4.05 (2x br. s, 1H, ratio=1:2.0, mixture of rotamers), 3.07 (p, J = 7.1 Hz, 2H),
2.88 (br. s, 3H), 2.46 (br. s, 1H), 2.00 — 1.55 (m, 6H), 1.01 (t, J = 7.2 Hz, 3H);

4-(5,7-difluoro-benzoxazol-2-yl)-N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-
methyl-benzamide ("A96")

QWO

LC/MS: M+H 428:
"H NMR (400 MHz, DMSO-de) & [ppm] 8.27 (d, J = 8.4 Hz, 2H), 7.74 (s, 1H:
NH), 7.66 (dd, J = 8.4, 2.0 Hz, 1H), 7.61 (d, J = 3.2 Hz, 2H), 7.51 (id, J = 10.3,
2.3 Hz, 1H), 4.89, 3.96 (2x m, 1H, ratio=1:1.5, mixture of rotamers), 3.05 (q, J
=7.0,5.9 Hz, 2H), 2.91 (br. s, 3H), 2.43 (br. s, 1H), 2.09 — 1.48 (m, 6H), 0.99
(t, J=7.1 Hz, 3H),

4-benzoxazol-2-yI-N-[(1R,35)-3-(2-hydroxy-ethylcarbamoyl)-cyclopentyl]-N-
methyl-benzamide ("A97")
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7/®/1( HN\/\OH
LC/MS: M+H 407;

'"H NMR (400 MHz, DMSO-dg) 6 [ppm] 8.27 (d, J = 8.4 Hz, 2H), 7.89 — 7.81
(m, 2H), 7.77 (s, 1H; NH), 7.61 (d, J= 7.4 Hz, 2H), 7.53 - 7.39 (m, 2H), 4.63
(t, J=5.4 Hz, 1H; OH), 4.91, 4.00 (2x m, 1H, ratio=1:1.7, mixture of
rotamers), 3.39 (q, J = 5.7 Hz, 2H), 3.12 (q, J = 5.8 Hz, 2H), 2.92 (br. s, 3H),
2.19 — 1.47 (m, 6H);

N-((1R,38)-3-ethylcarbamoyl-cyclopentyl)-4-(6-fluoro-benzooxazol-2-yl)-N-
methyl-benzamide ("A98")

LC/MS: M+H 410;

"H NMR (400 MHz, DMSO-dg) & [ppm) 8.22 (d, J = 8.3 Hz, 2H), 7.86 (dd, J=
8.8, 5.0 Hz, 1H), 7.82 (dd, J = 8.4, 2.4 Hz, 1H), 7.72 (s, 1H; NH), 7.60 (d, J =
6.8 Hz, 2H), 7.31 (ddd, J=9.9, 8.9, 2.5 Hz, 1H), 4.89, 3.97 (2x br. s, 1H,
ratio=1:1.6, mixture of rotamers), 3.05 (p, J = 6.8 Hz, 2H), 2.91 (br. s, 3H),
2.07 - 1.52 (m, 6H), 1.00 (t, J = 7.1 Hz, 3H);

4-benzoxazol-2-yl-N-[(1R,3S8)-3-(2-hydroxy-1,1-dimethyl-ethylcarbamoyl)-
cyclopentyl]-N-methyl-benzamide ("A99")

@7@/”\ HN OH
LC/MS: M+H 436;

"H NMR (400 MHz, DMSO-dg) 5 [ppm] 8.27 (d, J = 8.4 Hz, 2H), 7.90 — 7.78
(m, 2H), 7.61 (d, J = 7.7 Hz, 2H), 7.54 — 7.40 (m, 2H), 7.20 (s, 1H; NH), 4.83
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(s, 1H; OH), 4.86, 3.97 (2x m, 1H, ratio=1:1.7, mixture of rotamers), 3.38 (d,
J=5.7 Hz, 2H), 2.91 (br. s, 3H), 2.12 — 1.46 (m, 6H), 1.17 (s, 6H);

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-4-(7-fluoro-benzooxazol-2-yl)-N-
methyl-benzamide ("A100")

@@ /N 'Q%O

NH
N LC/MS: M+H 410:

'H NMR (400 MHz, DMSO-dg) & [ppm] 8.27 (d, J = 8.3 Hz, 2H), 7.73 (s, 1H:;
NH), 7.69 (d, J = 7.8 Hz, 1H), 7.61 (d, J = 6.8 Hz, 2H), 7.48 — 7.34 (m, 2H),
4.89, 3.98 (2x br. s, 1H, ratio=1:1.7, mixture of rotamers), 3.06 (p, J = 6.6 Hz,
2H), 2.91 (br. s, 3H), 2.42 (br. s, 1H), 2.07 — 1.52 (m, 6H), 1.00 (t, J = 7.1 Hz,
3H);

4-(5,6-difluoro-benzoxazol-2-yl)-N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-
methyl-benzamide ("A101")

0
N
s OO
/ 1
o NH
~_
F LC/MS: M+H 428;

'H NMR (400 MHz, DMSO-ds) 5 [ppm] 8.22 (d, J = 8.2 Hz, 2H), 8.14 (dd, J =
9.8,6.9 Hz, 1H), 8.02 (dd, J=10.2, 7.6 Hz, 1H), 7.74 (s, 1H; NH), 7.60 (d, J =
7.1 Hz, 2H), 4.89, 3.97 (2x br. s, 1H, ratio=1:1.5, mixture of rotamers), 3.05 (p,
J=6.9 Hz, 2H), 2.91 (br. s, 3H), 2.42 (br. s, 1H), 2.12 — 1.46 (m, 6H), 1.00 (t,
J=7.1Hz, 3H);

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-pyridin-3-yl-benzamide
("A102")
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o}
[
/ / HW
N LC/MS: M+H 352:

"H NMR (400 MHz, DMSO-dg) & [ppm] 8.93 (d, J = 1.9 Hz, 1H), 8.60 (dd, J =
4.8, 1.6 Hz, 1H), 8.12 (dt, J= 8.0, 2.0 Hz, 1H), 7.80 (d, J = 8.3 Hz, 2H), 7.74
(s, 1H; NH), 7.54 — 7.44 (m, 3H), 4.84, 4.07 (2x br. s, 1H, ratio=1:2.0, mixture
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of rotamers), 3.06 (p, J = 7.2 Hz, 2H), 2.89 (b. s, 3H), 2.00 — 1.55 (m, 6H),
1.00 (t, J = 7.2 Hz, 3H);

4'-cyano-biphenyl-4-carboxylic acid ((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-
methyl-amide ("A103")

o)
O
=
N= LC/MS: M+H 376;

'H NMR (400 MHz, DMSO-dg) & [ppm] 7.99 —7.91 (m, 4H), 7.83 (d, J= 8.4
Hz, 2H), 7.76 (s, 1H; NH), 7.51 (d, J = 7.9 Hz, 2H), 4.87,4.05 (2x br. s, 1H,
ratio=1:1.6, mixture of rotamers), 3.07 (p, J = 7.1 Hz, 2H), 2.90 (br. s, 3H),
2.01-1.59 (m, 6H), 1.01 (t, J = 7.2 Hz, 3H);

4'-fluoro-biphenyl-4-carboxylic acid ((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-
methyl-amide ("A104")

LC/MS: M+H 369;
"H NMR (400 MHz, DMSO-dg) 6 [ppm] 7.85 — 7.67 (m, 5H), 7.46 (d, J= 7.9
Hz, 2H), 7.32 (t, J = 8.9 Hz, 2H), 4.82, 4.07 (2x br. s, 1H, ratio=1:1.6, mixture
of rotamers), 3.07 (p, J=7.1 Hz, 2H), 2.89 (br. s, 3H), 1.98 - 1.51 (m, 6H),
1.01 (t, J=7.2 Hz, 3H);
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N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-pyrimidin-5-yl-
benzamide ("A105")

LC/MS: M+H 353;

'H NMR (400 MHz, DMSO-dg) & [ppm] 9.21 (s, 1H), 9.19 (s, 2H), 7.88 (d, J =
8.4 Hz, 2H), 7.75 (s, 1H; NH), 7.52 (d, J = 7.8 Hz, 2H), 4.85,4.03 (2x br. s, 1H,
ratio=1:1.7, mixture of rotamers), 3.18 —~2.97 (m, 2H), 2.89 (br. s, 3H), 1.99 —
1.52 (m, 6H), 1.11 — 0.89 (m, 3H);

4-benzoxazol-2-yl-N-[(1R,3S)-3-(2-hydroxy-ethylcarbamoyl)-cyclopentyl}-N-
methyl-benzamide ("A106")

LC/MS: M+H 408;

"H NMR (400 MHz, DMSO-dg) 5.[ppm] 8.27 (d, J = 8.4 Hz, 2H), 7.88 — 7.81
(m, 2H), 7.78 (s, 1H; NH), 7.61 (d, J=7.4 Hz, 2H), 7.51 - 7.40 (m, 2H), 4.89,
4.00 (2x br. s, 1H, ratio=1:1.8, mixture of rotamers), 4.63 (t, / = 5.4 Hz, 1H;
OH), 3.39 (g, J= 5.7 Hz, 2H), 3.12 (9, J = 5.8 Hz, 2H), 2.92 (br. s, 3H), 2.11 -
1.50 (m, 6H);

N/\/OH

N-((1R,3S)-3-ethyicarbamoyl-cyclopentyl)-4-(1H-indazol-4-yl)-N-methyl-
benzamide ("A107")

) O
1o AO
oA

LC/MS: M+H 391;

'H NMR (400 MHz, DMSO-dg) & [ppm] 13.25 (s, 1H; NH), 8.21 (s, 1H), 7.80
(d, J=8.2Hz, 2H), 7.74 (s, 1H; NH), 7.58 (d, J=8.3 Hz, 1H), 7.52 (d, J= 7.8
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Hz, 2H), 7.48 — 7.43 (m, 1H), 7.28 (d, J = 6.9 Hz, 1H), 4.85,4.16 (2x br. s, 1H,
ratio=1:2.4, mixture of rotamers), 3.06 (p, J = 7.2 Hz, 2H), 2.91 (s, 3H), 2.04 —
1.58 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H);

4-benzoxazol-2-yI-N-[(1R,3S)-3-(1-hydroxymethyl-cyclopropylcarbamoyl)-
cyclopentyl]-N-methyl-benzamide ("A108")

O
NYQ//(/N " on
0 b
LC/MS: M+H 434;

'H NMR (400 MHz, DMSO-ds) 8 [ppm] 8.26 (d, J = 8.4 Hz, 2H), 8.04 (s, 1H;
NH), 7.88 — 7.79 (m, 2H), 7.59 (d, J = 7.1 Hz, 2H), 7.50 — 7.41 (m, 2H), 4.86,
3.96 (2x br. s, 1H, ratio=1:1.6, mixture of rotamers) 4.66 (t, /= 5.6 Hz, 1H;
OH), 3.40 (d, J = 5.6 Hz, 2H), 2.90 (br. s, 3H), 2.42 (br. s, 1H), 2.11 - 1.47 (m,
6H), 0.65 (s, 2H), 0.52 (s, 2H).

Pharmacological data

Table 2 Inhibition of FASN
of some representative compounds of the formula |
Compound 1Cso FASN Compound No. ICso FASN

No. (enzyme assay) (enzyme assay)
"A1" A "A61" A
"A2" A "AG2" A
"A3" "AB3" A
"A4" B "ABG4" A
"AS" A "ABG5" A
"AG" A "A66"
"AT" A "AGT" A
"A8" "AG8" A
"A9" "AG9" A
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AT A "AT0" A
"A44" A "AT1" A
"A45" A "AT2" A
"A46" A "AT3" B
"A4T" B "ATA4" A
"A48" B "AT5" A
"A49" A "AT6" A
"A50" A "ATT" A
"A51" A "A78" A
"A52" C "A79" B
"A53" A "ABO" A
"A54" A "AB1" A
"AB5" A "AB2" B
"A56" A "AB3" A
"A5T" A "AB4" A
"A58" A "AB5" A
"A59" A "A86" B
"AG0” C "ABT" B
"AB8" C "A101" A
"A90" B "A102" A
"AG1" A "A103" A
"A92" B "A104” A
"Ag3" C "A106" A
"A96" A "A107" A
"AG7” A "A108" B
"AG8" A

"AGY" B

"A100" A

ICs;: <03uM=A 03-3uM=B 350 puM = C
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The compounds shown in Table 2 are particularly preferred compounds

according to the invention.
The following examples relate to medicaments:

Example A: Injection vials

A solution of 100 g of an active ingredient of the formula | and 5 g of
disodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories
A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and

allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH2PO4 - 2 H,0, 28.48 g of Na,HPO, - 12 H,0 and 0.1 g of
benzalkonium chloride in 940 m! of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.

Example D: Ointment

500 mg of an active ingredient of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.

Example E: Tablets
A mixture of 1 kg of active ingredient of the formula |, 4 kg of lactose,

1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
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pressed in a conventional manner to give tablets in such a way that each

tablet contains 10 mg of active ingredient.

Example F: Dragees
Tablets are pressed analogbusly to Example E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, taic, traga-

canth and dye.
Example G: Capsules

2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-

tains 20 mg of the active ingredient.

Example H: Ampoules

A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilied
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient.
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Patent Claims

1. Compounds of the formula |

(RY),
X4+X3 O W
R~ ) o
X1=X2 N |
/
R
in which
R denotes Ar, Het, -C=C-Ar or -C=C-Het,
W denotes NR’R? or Het',
R’ denotes A, [C(R*),],Ar' or [C(R),].Cye,
R? R* each, independently of one another, denote H, A or [C(R%),],Cyc,
R* denotes H, F, Ci, Br, OH, CN, NO,, A", OA’, SA', SO,Me, COA',
CONH,, CONHA' or CONA';, |
X' X3 x3 x4 each, independently of one another, denote CH or N,
A denotes unbranched or branched alkyl with 1-10 C-atoms,
wherein two adjacent carbon atoms may form a double bond
and/or one or two non-adjacent CH- and/or CH,-groups may be
replaced by N-, O- and/or S-atoms and wherein 1-7 H-atoms
may be replaced by R®,
Cyc  denotes cycloalkyl with 3-7 C-atoms, which is unsubstituted or
monosubstituted by OH, Hal or A,
A" denotes unbranched or branched alkyl with 1-6 C-atoms,
wherein 1-5 H-atoms may be replaced by F,
R® denotes F, Cl or OH,
Ar denotes phenyl, which is unsubstituted or mono-, di-, tri-, tetra- or

pentasubstituted by Hal, A, O[C(R®)z].Het, Ar', [C(R®),],OR?,
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[C(R)2IN(R?)z, NO2, CN, [C(R)2,COOR’, CON(RY),,
[C(R®):21N(R%)2, N(R*)2,COA, NR®SO.A, [C(R%),[,SON(R),,
S(0)nA, O[C(R*)2]mN(R®)2, NHCOOA, NHCON(R®), and/or COA,

denotes phenyl or naphthyl, which is unsubstituted or mono-, di-
tri-, tetra- or pentasubstituted by Hal, A, [C(R3)2]pOR3,
[C(R*)2IN(R®)2, NO,, CN, [C(R%)],COOR?, [C(R%)2],N(R),,
N(R%),COA, NR*SO,A, [C(R%),],SO:N(R%)2, S(O)nA,
O[C(R%2]mN(R®),, NHCOOA, NHCON(R®), and/or COA,

7

denotes H or unbranched or branched alkyl with 1-6 C-atoms,

denotes a mono- or bicyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which is
unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted by Hal
A, [C(R%)21.0A", [C(R®)21.N(R®), SR® NO,, CN, COOR?,
CON(R®),, COHet", NR*COA, NR*S0O,A, SO.N(R%),, S(0).A,
OI[C(R%)2ImN(R®)2, NHCOOA, NHCON(R®),, CHO, COA, =S
=NH, =NA and/or =O (carbonyl oxygen),

!

denotes a mono- or bicyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which is
unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted by Hal,
A, [C(R%:1.0R?, [C(R),].N(R%),, SR®, NO,, CN, COOR?®,
CON(R®)2, NR*COA, NR3SO,A, SO.N(R%),, S(O),A,
O[C(R®*)21mN(R%)2, NHCOOA, NHCON(R®),, CHO, COA. =S,
=NH, =NA and/or =O (carbony! oxygen),

denotes F, Cl, Bror |,
denotes 1, 2 or 3,
denotes 0, 1 or 2,
denotes 0, 1, 2, 3 or 4,

0,1, 2o0r3,

with the proviso that only one or two of X', X% X3, X* denote N,
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and pharmaceutically acceptable salts, tautomers and stereocisomers

thereof, including mixtures thereof in all ratios.

Compounds according to Claim 1 in which

R* denotes H, F, CI, OA' or A,
and pharmaceutically acceptable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

Compounds according to Claim 1 or 2, in which

A denotes unbranched or branched alkyl with 1-10 C-atoms,
wherein one or two non-adjacent CH- and/or CH,-groups may
be replaced by N- and/or O-atoms and 1-7 H-atoms may be
replaced by R>,

and pharmaceutically acceptable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-3, in which

Ar denotes phenyl, which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by O[C(R®),].Het', Ar', A, CN
and/or [C(R*),],OR?,

and pharmaceutically acceptable salts, tautomers and stereocisomers

thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-4, in which
Ar'  denotes phenyl or naphthyl,
and pharmaceutically acceptable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-5, in which
Het denotes a mono- or bicyclic aromatic heterocycle having 1 to

4 N, O and/or S atoms, which is unsubstituted or mono- or
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disubstituted by Hal, A, [C(R%)2J,0A", S(O),A, CN, SO.N(R®),
and/or COHet’,
and pharmaceutically acceptable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

7. Compounds according to one or more of Claims 1-6, in which
Het'  denotes a monocyclic saturated heterocycle having 1to 4 N,
O and/or S atoms, which is unsubstituted or mono- or
disubstituted by A,
and pharmaceutically acceptable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

8. Compounds according to one or more of Claims 1-7, in which

Het denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, triazolyl,
tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl, pyrazinyl,
benzoxazolyl, benzothiazolyl, benzimidazolyl, benzotriazolyl,
indolyl, benzo-1,3-dioxolyl, benzodioxanyl, benzothiadiazolyl,'
indazolyl, benzofuranyl, quinolyl, isoquinolyl, oxazolo[5,4-b}-
pyridyl, imidazo[1,2-a]pyridiny! or oxazolo[5,4-c]pyridyl, each
of which is unsubstituted or mono- or disubstituted by Hal, A,
[C(R®)2],OA", S(0)-A, CN, SO,N(R®), and/or COHet',

and pharmaceutically acceptable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

9. Compounds according to one or more of Claims 1-8, in which
Het' denotes pyrrolidinyl, azetidinyl, oxetanyl, tetrahydroimidazolyl,
tetrahydropyrazolyl, tetréhydrofuranyl, piperidinyl, piperazinyl,
morpholinyl, hexahydropyridazinyl, hexahydropyrimidinyl,
[1,3]dioxolany] or tetrahydropyranyl, each of which is

unsubstituted or mono- or disubstituted by A,
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and pharmaceutically acceptable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-9, in which

R denotes Ar, Het, -C=C-Ar or -C=C-Het,,

W denotes NR?R? or Het',

R denotes A, [C(R®)],Ar' or [C(R*),].Cye,

Rz, R? each, independently of one another, denote H, A or [C(R3)2]nCyc,
R4 denotes H, F, Cl, OA' or A',

X' X2 X3, X‘4 each, independently of one another, denote CH or N,

A denotes unbranched or branched alkyl with 1-10 C-atoms,
wherein one or two non-adjacent CH- and/or CH,-groups may
be replaced by N- and/or O-atoms and 1-7 H-atoms may be
replaced by R®,

Cyc  denotes cycloalkyl with 3-7 C-atoms, which is unsubstituted or
monosubstituted by OH or A,

A denotes unbranched or branched alky! with 1-6 C-atoms,
wherein 1-5 H-atoms may be replaced by F,
R® denotes F, Cl or OH,

Ar denotes phenyl, which is unsubstituted or mono-, di-, tri-, tetra- or
pentasubstituted by O[C(R®),],Het', Ar', A, CN and/or
[C(R%):2];0R®,

Ar' denotes pheny! or naphthyl,
R® denotes H or unbranched or branched alkyl with 1-6 C-atoms,

Het denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, triazolyl,

tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl, pyrazinyi,



10

15

20

25

30

35

WO 2014/075754 PCT/EP2013/003128

1.

- 105 -

benzoxazolyl, benzothiazolyl, benzimidazolyl, benzotriazolyl,
indolyl, benzo-1,3-dioxolyl, benzodioxanyl, benzothiadiazoly!,
indazolyl, benzofuranyl, quinolyl, isoquinolyl, oxazolo[5,4-b]-
pyridyl, imidazo[1,2-a]pyridinyl or oxazolo[5,4-c]pyridyl, each of
which is unsubstituted or mono- or disubstituted by Hal, A,
[C(R%)2:0A", S(O),A, CN, SO,N(R®), and/or COHet',

Het'  denotes pyrrolidinyl, azetidinyl, oxetanyl, tetrahydroimidazolyl,
tetrahydropyrazolyl, tetrahydrofuranyl, piperidinyl, piperazinyl,
morpholinyl, hexahydropyridazinyl, hexahydropyrimidinyl,
[1,3]dioxolanyl or tetrahydropyranyl, each of which is

unsubstituted or mono- or disubstituted by A,

Hal denotes F, Cl, Bror |,

n denotes 0, 1 or 2,
p denotes 0, 1, 2, 3 or 4,
q 0,1, 2o0r3,

with the proviso that only one or two of X', X2, X3, X* denote N,
and pharmaceutically acceptable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

Compounds according to Claim 1, selected from the group

No. Name

"A1" 4-(1,3-benzoxazol-2-yl)-N-[(1R,3S)-3-
(ethylcarbamoyl)cyclopentyl]-N-methyl-benzamide

"A2" N-((1R,38)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-(1-

methyl-1H-benzoimidazol-2-yl)-benzamide

"A3" | 4-benzothiazol-2-yl-N-((1R,3S)-3-ethylcarbamoyl-

cyclopentyl)-N-methyl-benzamide

"A4" 4'-{(R)-(tetrahydro-furan-3-yl)oxy]-biphenyl-4-carboxylic acid
((1R,38)-3-ethylcarbamoyl-cyclopentyl)-methyl-amide
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IIA5H

4-benzoxazol-2-yl-N-((1R,3S)-3-isopropylcarbamoyl-
cyclopentyl)-N-methyl-benzamide

IIA6"

4-benzoxazol-2-yl-N-((1R,3S)-3-cyclopropylcarbamoy!-

cyclopentyl)-N-methyl-benzamide

"A7"

4-benzoxazol-2-yl-N-((1R,3S)-3-cyclopentylcarbamoyl- |
cyclopentyl)-N-methyl-benzamide

"A8N

4-benzoxazol-2-yl-N-{(1R,3S)-3-(cyclohexylmethyl-

carbamoyl)-cyclopentyl]-N-methyl-benzamide

I’Agll

4-benzoxazol-2-yl-N-methyl-N-[(1R,3S)-3-(pyrrolidine-1-

carbonyl)-cyclopentyl}-benzamide

"A1 O"

4-(1,3-benzoxazol-2-yl)-N-[(1S,3R)-3-
(ethylcarbamoyl)cyclopentyl}-N-methyl-benzamide

"A11"

4-(1H-benzimidazol-2-yl)-N-[(1R,3S)-3-
(ethylcarbamoyl)cyclopentyl]-N-methyl-benzamide

"A1 2"

4-benzoxazol-2-yl-N-ethyl-N-((1R,3S)-3-ethylcarbamoyl-

cyclopentyl)-benzamide

IIA1 3"

4-benzoxazol-2-yl-N-benzyl-N-((1R,38)-3-ethylcarbamoyl-

cyclopentyl)-benzamide

I|A1 4II

N-((1R,38)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-
oxazolo[5,4-b]pyridin-2-yl-benzamide

"A15"

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-

oxazolo[5,4-c]pyridin-2-yl-benzamide

IIA1 6"

4'-methoxy-biphenyl-4-carboxylic acid ((1R,3S)-3-

ethylcarbamoyl-cyclopentyl)-methyl-amide

llA1 7"

4'-[(S)-(tetrahydro-furan-3-yl)oxy}-biphenyl-4-carboxylic acid
((1R,38)-3-ethylcarbamoyl-cyclopentyl)-methyl-amide

"A1 8"

4-benzoxazol-2-yl-N-((1R,3S)-3-ethylcarbamoyl-

cyclopentyl)-2-fluoro-N-methyl-benzamide

||A1 9"

N-((1R,38)-3-ethylcarbamoyl-cyclopentyl)-4-(5-fluoro-

benzoxazol-2-yl)-N-methyl-benzamide
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"AZOH

4-benzoxazol-2-yl-N-((1R,3S)-3-ethylcarbamoy!-
cyclopentyl)-2,6-difluoro-N-methyi-benzamide

"A21"

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-(5-

trifluoromethoxy-benzoxazol-2-yl)-benzamide

"A22"

4-benzoxazol-2-yl-N-((1R,3S)-3-ethylcarbamoyl-
cyclopentyl)-N-methyl-3-trifluoromethyl-benzamide

. "A23"

4-(6-chloro-benzoxazol-2-yl)-N-((1R,3S)-3-ethylcarbamoyl-
cyclopentyl)-N-methyl-benzamide

llA24ll

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyi-4-
naphthalen-2-yl-benzamide

"A25"

N-((1R,38)-3-Ethylcarbamoyl-cyclopentyl)-4-isoquinolin-6-yl-

N-methyl-benzamide

"A26"

4-benzofuran-5-yl-N-((1R,3S)-3-ethylcarbamoyl-
cyclopentyl)-N-methyl-benzamide

"A27"

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-(1-
methyl-1H-benzoimidazol-5-yl)-benzamide

IIA28H

4-benzoxazol-2-yl-N-[(1R,3S)-3-(4-ethyl-piperazine-1-

carbonyl)-cyclopentyl]-N-methyl-benzamide

"A29"

4-benzoxazol-2-yl-N-cyclopropylmethyl-N-((1R,3S)-3-

ethylcarbamoyl-cyclopentyl)-benzamide

IIA30"

N-((1R,3S)-3-ethylcarbamoy!l-cyclopentyl)-4-(1H-indol-2-yl)-

N-methyl-benzamide

IIA31 0"

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-[5-

(pyrrolidine-1-carbonyl)-benzoxazol-2-yl}-benzamide

IIA32"

4-benzoxazol-2-yl-N-[(1R,3S)-3-(cyclopentylmethyl-

- carbamoyl)-cyclopentyl]-N-methyl-benzamide

"A33"

4-benzoxazol-2-yl-N-methyl-N-[(1R,3S)-3-(oxetan-3-

ylcarbamoyl)-cyclopentyl}-benzamide

"A34"

4-benzoxazol-2-yl-N-methyl-N-((1R,3S)-3-{[(S)-1-
(tetrahydro-furan-2-yl)methyl]-carbamoyl}-cyclopentyl)-

benzamide
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"A35"

4-benzoxazol-2-yl-N-methyl-N-((1R,3S)-3-{[(R)-1-
(tetrahydro-furan-2-yl)methyl]-carbamoyl}-cyclopentyl)-

benzamide

"A36"

4-benzoxazol-2-yl-N-[(1R,3S)-3-(2-methoxy-

ethylcarbamoyl)-cyclopentyl]-N-methyl-benzamide

"A37"

4-benzoxazol-2-yl-N-methyl-N-{(1R,3S)-3-[(R)-(tetrahydro-
furan-3-yl)carbamoyl]-cyclopentyl}-benzamide .

"A38"

4-benzoxazol-2-yl-N-methyl-N-{(1R,3S)-3-[(S)-(tetrahydro-
furan-3-yl)carbamoyl]-cyclopentyl}-benzamide

"A39"

6-benzoxazol-2-yI-N-((1R,3S)-3-ethylcarbamoyl-

cyclopentyl)-N-methyl-nicotinamide

"A40"

S-benzoxazol-2-yl-pyridine-2-carboxylic acid ((1R,3S)-3-
ethylcarbamoyl-cyclopentyl)-methyl-amide

"Ad41"

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-4-(5-methoxy-
benzoxazol-2-yl)-N-methyl-benzamide

"A42"

4-(5-chloro-benzoxazol-2-yl)-N-((1R,3S)-3-ethylcarbamoyl-
cyclopentyl)-N-methyl-benzamide

"A43"

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-(5-

trifluoromethyl-benzoxazol-2-yl)-benzamide

llA44l|

4-(1,3-benzoxazol-2-yl)-N-[(1R,3R)-3-
(ethylcarbamoyl)cyclopentyl]-N-methyl-benzamide

"A45"

4-benzoxazol-2-yl-N-((1R,3S)-3-ethylcarbamoyl-
cyclopentyl)-3-methoxy-N-methyl-benzamide

"A46"

4-benzoxazol-2-yl-N-((1R,3S)-3-ethylcarbamoy!-

cyclopentyl)-2-methoxy-N-methyl-benzamide

"A47"

4-benzoxazol-2-yl-N-[(1R,3S)-3-(ethyl-methyl-carbamoyl)-
cyclopentyl]-N-methyl-benzamide

"A48"

4-benzoxazol-2-yl-N-((1R,3S)-3-diethylcarbamoyl-
cyclopentyl)-N-methyl-benzamide

"A49"

4'-methyl-biphenyl-4-carboxylic acid ((1R,3S)-3-
ethylcarbamoyl-cyclopentyl)-methyl-amide




10

15

20

25

30

35

WO 2014/075754

PCT/EP2013/003128

- 109 -

"A50"

biphenyl-4-carboxylic acid ((1R,3S)-3-ethylcarbamoyl-
cyclopentyl)-methyl-amide

"A51"

3-chloro-biphenyl-4-carboxylic acid ((1R,3S)-3-
ethylcarbamoyl-cyclopentyl)-methyl-amide

IIA52H

N-((1 R,3S)-3—ethylcarbamoyl-cyclopentyl)-4-(6-methoxy—4-
methyl-pyridazin-3-yl)-N-methyl-benzamide

"A53"

9-phenyl-pyridine-2-carboxylic acid ((1R,3S)-3-

ethylcarbamoyi-cyclopentyl)-methyl-amide

"A54"

4-(4-chloro-phenylethynyl)-N-((1R,3S)-3-ethylcarbamoyi-

cyclopentyl)-N-methyl-benzamide

IIA55"

N-((1R,38)-3-ethylcarbamoyl-cyclopentyl)-4-(4-fluoro-
phenylethynyl)-N-methyl-benzamide

IIA56"

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-
pyridin-4-yl-benzamide

IlA57Il

N-((1R,35)-3-ethylcarbamoyl-cyclopentyl)-2-fluoro-N-methyl-
4-pyridin-4-yl-benzamide

"A58"

4'-ethyl-3,5-difluoro-biphenyl-4-carboxylic acid ((1R,3S)-3-

ethylcarbamoyl-cyclopentyl)-methyl-amide

"A59"

2'-methanesulfonyl-biphenyl-4-carboxylic acid ((1R,3S)-3-

ethylcarbamoyl-cyclopentyl)-methyl-amide

"AB0"

2'-tert-butylsulfamoyl-biphenyl-4-carboxylic acid ((1R,3S)-3-

ethylcarbamoyl-cyclopentyl)-methyl-amide

"AG1"

2'-sulfamoyl-biphenyl-4-carboxylic acid ((1R,3S)-3-

ethylcarbamoyl-cyclopentyl)-methyl-amide

"A62"

4'-chloro-biphenyl-4-carboxylic acid ((1R,3S)-3-

ethylcarbamoyl-cyclopentyl)-methyl-amide

"AB3"

2',4'-difluoro-biphenyl-4-carboxylic acid ((1R,3S)-3-

ethylcarbamoyl-cyclopentyl)-methyl-amide

"A64"

2'-trifluoromethyl-biphenyl-4-carboxylic acid ((1R,3S)-3-

ethylcarbamoyl-cyclopentyl)-methyl-amide




10

15

20

25

30

35

WO 2014/075754

PCT/EP2013/003128

-110 -

llA65"

2,2'-dimethyl-biphenyl-4-carboxylic acid ((1R,3S)-3-

ethylcarbamoyl-cyclopentyl)-methyl-amide

IIA66"

4'-(bis-trifluoromethyl-amino)-biphenyl-4-carboxylic acid

((1R,3S5)-3-ethylcarbamoyl-cyclopentyl)-methyl-amide

IIA67"

biphenyl-4-carboxylic acid methyl-[(1R,3S)-3-(1-methyl-

cyclopropylcarbamoyl)-cyclopentyl]-amide

"AG8"

4-benzoxazol-2-yl-N-methyl-N-[(1R,3S)-3-(1-methyl-

cyclopropylcarbamoyl)-cyclopentyl]-benzamide

"A69"

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-4-(4-methoxy-
phenylethynyl)-N-methyl-benzamide

"A70"

N-((1R,38)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-
pyridin-4-ylethynyl-benzamide

llA71 "

4-benzothiazol-2-yl-N-methyl-N-[(1R,3S)-3-(1-methyl-

cyclopropylcarbamoyl)-cyclopentyl]-benzamide

"A72"

4-(4-fluoro-phenylethynyl)-N-methyl-N-[(1R,3S)-3-(1-methyI-

cyclopropylcarbamoyl)-cyclopentyl]-benzamide

"A73"

4-benzoxazol-2-yl-N-methyl-N-[(1R,3S)-3-(1-propyl-

cyclopropylcarbamoyl)-cyclopentyl]-benzamide

"A74"

4-(1,3-benzoxazol-2-yl)-N-methyl-N-[(1R,3S)-3-[[(1S)-1-

methylpropyljcarbamoyl]cyclopentyl]benzamide

llA75ll

4-(1,3-benzoxazol-2-yl)-N-methy-N-[(1R 3S)-3-[[(1R)-1-

methylpropyljcarbamoyl]cyclopentyllbenzamide

llA76"

4-(1,3-benzoxazol-2-yl)-N-[(1R,3S)-3-

(cyclobutylcarbamoyl)cyclopentyl}-N-methyl-benzamide

"ATT7"

4-(1,3-benzoxazol-2-yl)-N-[(1R,3S)-3-[(trans-3-
hydroxycyclobutyl)carbamoyl]cyclopentyl]-N-methyl-

benzamide

"A78"

4-(1,3-benzoxazol-2-yl)-N-[(1R,38)-3-[(cis-3-
hydroxycyclobutyl)carbamoyl]cyclopentyl]-N-methyl-

benzamide
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"A79"

4-(1,3-benzoxazol-2-yl)-2-methoxy-N-methyl-N-[(1R,3S)-3-
[(1-methyicyclopropyl)carbamoyl]cyclopentyllbenzamide

"A80ll

N-methyl-N-[(1R,3S)-3-[(1-methylcyclopropyl)-
carbamoyljcyclopentyl]-4-(4-pyridyl)benzamide

"A81"

4-(4-cyanophenyl)-N-methyl-N-[(1R,3S)-3-[(1-

methylcyclopropyl)carbamoyl]cyclopentyllbenzamide

"A82"

4-benzoxazol-2-yl-N-((1R,38)-3-dimethyicarbamoyl-
“cyclopentyl)-N-methyl-benzamide

"A83"

N-methyl-N-[(1R,3S)-3-(1-methyl-cyclopropylcarbamoyl)-
cyclopentyl}-4-pyridin-3-yl-benzamide

"A84"

4-benzoxazol-2-yl-N-methyl-N-[(1R,3S)-3-(1-methyl-

cyclobutylcarbamoyl)-cyclopentyl]-benzamide

"A85"

4-benzoxazol-2-yl-3-methoxy-N-methyl-N-[(1R,3S)-3-(1-

methyl-cyclopropylcarbamoyl)-cyclopentyl]-benzamide

"A86"

4-benzoxazol-2-yl-N-((1R,3S)-3-carbamoyl-cyclopentyl)-N-

methyl-benzamide

"A87"

4~(7-cyano-imidazo[1,2-a]pyridin-2-yl)-N-((1R,3S)-3-
ethylcarbamoyl-cyclopentyl)-N-methyl-benzamide

"A88"

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-(5-
methyl-[1,2,4]oxadiazol-3-yl)-benzamide

"A89"

4-benzoxazol-2-yl-N-[(1R,38)-3-(2-dimethylamino-1-methyl-
ethylcarbamoyl)-cyclopentyl]-N-methyl-benzamide

"A90"

4-benzoxazol-2-yl-N-[(1R,38S)-3-((S)-2-hydroxy-1-methyl-
ethylcarbamoyl)-cyclopentyl]-N-methyl-benzamide

"A91 "

4-benzoxazol-2-yl-N-[(1R,3S)-3-((R)-2-hydroxy-1-methyi-
ethylcarbamoyl)-cyclopentyl]-N-methyl-benzamide

"A92"

4-benzoxazol-2-yI-N-[(1R,3S)-3-((S)-2-methoxy-1-methyl-

ethylcarbamoyl)-cyclopentyl]-N-methyl-benzamide

IIA93"

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-(5-

sulfamoyl-benzooxazol-2-yl)-benzamide
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"A94"

4-(5-ethanesulfonyl-benzooxazol-2-yl)-N-((1R,3S)-3- |
ethylcarbamoyl-cyclopentyl)-N-methyl-benzamide

"AQ5"

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-4-(1H-imidazol-2-
yl)-N-methyl-benzamide

"A96"

4-(5,7-difluoro-benzoxazol-2-yl)-N-((1R,3S)-3-

ethylcarbamoyl-cyclopentyl)-N-methyl-benzamide

"A97"

4-benzoxazol-2-yl-N-[(1R,3S)-3-(2-hydroxy-ethylcarbamoy!)-
cyclopentyl]-N-methyl-benzamide

"A98"

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-4-(6-fluoro-

benzooxazol-2-yl)-N-methyl-benzamide

"A99"

4-benzoxazol-2-yl-N-[(1R,3S)-3-(2-hydroxy-1,1-dimethyl-
ethylcarbamoyl)-cyclopentyl]-N-methyl-benzamide

"A100"

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-4-(7-fluoro-

benzooxazol-2-yi)-N-methyl-benzamide

"A101"

4-(5,6-difluoro-benzoxazol-2-yl)-N-((1R,3S)-3-

ethylcarbamoyl-cyclopentyl)-N-methyl-benzamide

"A102"

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-
pyridin-3-yl-benzamide

"A103"

4'-cyano-biphenyl-4-carboxylic acid ((1R,3S)-3-
ethylcarbamoyl-cyclopentyl)-methyl-amide

"A1 04"

4'-fluoro-biphenyl-4-carboxylic acid ((1R,3S)-3-

ethylcarbamoyl-cyclopentyl)-methyi-amide

"A105"

N-((1R,3S)-3-ethylcarbamoyl-cyclopentyl)-N-methyl-4-

pyrimidin-5-yl-benzamide

"A106"

4-benzoxazol-2-yl-N-[(1R,3S)-3-(2-hydroxy-ethylcarbamoy!)-

cyclopentyl]-N-methyi-benzamide

"A107"

N-((1R,38)-3-ethylcarbamoyl-cyclopentyl)-4-(1H-indazol-4-
yl)-N-methyl-benzamide

"A108"

4-benzoxazol-2-yl-N-[(1R,3S)-3-(1-hydroxymethy!l-

cyclopropylcarbamoyl)-cyclopentyl]-N-methyl-benzamide
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and pharmaceutically acceptable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

Process for the preparation of compounds of the formula | according
to Claims 1-11 and pharmaceutically acceptable salts, tautomers and
stereoisomers thereof, characterised in that

a compound of the formula 11

in which R' and W have the meanings indicated in Claim 1,

is reacted with a compound of the formula Il

(R¥),
x4er3 0
R~</ \ ]
X1=X2 L

in which R, R*, X", X%, X3, X* and q have the meanings
indicated in Claim 1,

and L denotes ClI, Br, | or a free or reactively functionally
modified OH group,

and/or

a base or acid of the formula | is converted into one of its salts.

Medicaments comprising at least one compound of the formula |
and/or pharmaceutically acceptable salts, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios, and
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optionally an pharmaceutically acceptable carrier, excipient or

vehicle.

Compounds of the formula | and pharmaceutically acceptable salts,
tautomers and stereoisomers thereof, including mixtures thereof in all
ratios, for the use for the treatment and/or prevention of cancer,
multiple sclerosis, cardiovascular diseases, central nervous system

injury and different forms of inflammation.

Compounds according to claim 14 for the use for the treatment and/or
prevention of diseases selected from the group cancer of head, neck,
eye, mouth, throat, esophagus, bronchus, larynx, pharynx, chest, bone,
lung, colon, rectum, stomach, prostate, urinary bladder, uterine, cervix,
breast, ovaries, testicles or other reproductive organs, skin, thyroid,
blood, lymph nodes, kidney, liver, pancreas, brain, central nervous

system, solid tumors and blood-borne tumors.

Medicaments comprising at least one compound of the formula |
and/or pharmaceutically acceptable salts, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios, and at

least one further medicament active ingredient.

Set (kit) consisting of separate packs of

(a) an effective amount of a compound of the formula | and/or
pharmaceutically acceptable salts, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios,

and

(b) an effective amount of a further medicament active ingredi-

ent.
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“AT1” 4 RIpmEm: —2- 3 N- B3 -N-[ (IR, 3S) -3- (1- B &L - IR FEEIE AL ) - 30 1- 2B WL
"AT2” 4= (4= 5 - RFE 2L ) -N- FEE -N-[ (IR, 3S) -3- (1~ FSE - SRR IE G B ) - IR 1- K F kA%
“A73” 4= FRIFEME —2— 3 —N- 3L -N-[ (IR, 3S) -3- (1- 2 - SRR P RERE ) - IR0 1- R
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"AT74” 4-(1, 3- ZRFFREMe —2- JE ) -N- FIJE -N-[ (IR, 35) -3-[ [ (1S) -1 FHEPT &L | ZIEFRESE | IR ] K FBER%
“A75” 4= (1, 3— RIFmEm: —2- 5 ) -N- &R -N-[ (IR, 3S)-3-[[(IR) -1- WAL ] S RS ] B0 ] X%
"AT6” 4-(1, 3- RHmEM: —2- & ) -N-[ (IR, 3S) -3- (A T SR FHBEIE ) B AL ]-N- HROE - SR FH B A%

"ATT” 4-(1, 3- A FFMEME —2- 3 ) -N-[ (IR, 38) -3-[ ( 3k -3 FHEIR T4k ) BIE W ELIE ] IR0 1-N- Pk - R L
“A78” 4= (1, 3- ZRIFREMe: —2- JE ) -N-[ (IR, 3S) -3-[ ( Mz —3- FRHEIF T I ) ZUIEFHESE | IR KL ]-N- FRIE - SR L%
"A79” 4= (1, 3— A MM —2— JE ) -2- FIGFE -N- HI3E -N-[ (IR, 3S)-3-[ (1- P AL ) FIE PR 1 M 1 2 Pl
”A80” N- 3% -N-[ (IR, 35) -3-[ (1- FISEEIRTA L ) UL FEESL ) R R3E -4 (4- mbne st ) R H Bk

“A81" 4—(4- FIERIE ) -N- F3E -N-[ (IR, 3S)-3-[ (1- LIPS ) S L FFMEIE ] 3R R3E ] 2K LR

7A82” 4— FIEmEmE —2- FE -N- (1R, 3S) -3— — LGB LSS — BRI ) -N- FRJE - SR kA%

”A83” N- FE -N-[ (IR, 35) -3— (1- FH3E - AP AL SR AR ) - 3R ]-4- nbmg -3- 3 - R Wi

"A84” 4= FRIEIEM: -2 B -N- A -N-[(IR, 38) -3- (1- A - IR T AR L AL ) - TR0 1- R RER

”A85” 4= HEIFIEE —2— FE -3 B HE -N- FP3E -N-[ (IR, 3S) —3— (1— W3 — PAPG R G L FP R 3L ) — BAR3E 1- W BE
”A86” 4- R FEIERE —2- FE -N- (IR, 3S) —3— 25 AL — 3408 ) -N- 08 - R H Wi

”A87” 4= (7- Gk - mkme I [1, 2-a] MEmE —2- 5 ) -N-((IR, 3S) —3— Z LG L FMERL — PR IREE ) -N- F 2L — 2R PR L
”A88” N-( (IR, 3S) -3- Z,FEE L FHESE - AL ) -N- B —4-(5- PR (1, 2, 4] WM -3- 5t ) - X H i

“A89” 4= FRIFREME -2 3 -N-[ (1R, 35) -3- (2- " HIILF I ~1- HISE - Z LI FFIEIL ) - IR J-N- FE L - JK FI i
“A90” 4- ZEFFEEME —0- FE -N-[ (IR, 3S)-3- ((S) -2- 5 Hk ~1- FI%E - Z UL AL ) - PR 3E 1-N- FI B - SRR
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”A95” N-( (IR, 3S) -3- ZFEG FE HHESE - IR FE ) -4- (1H- BRI —2- 35 ) -N- I3 - SR FE Bk fi
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”A98” N-( (IR, 3S) —3— ZFEE FE HF LI - IF I ) —4- (6 F — A FFIEME -0 3 ) -N- HI3E - R EEIK

”A99” 4 RIEIE: -2- 3 N-[ (IR, 35) -3~ (2- 83k 1, [- —H3E - ZLEIE WAL ) - A 0HE J-N- BAL - K RER%
”A100” N-((IR, 3S) -3— Z. RS B MR IE — BRIR AL ) —4— (7— 9 — A IFMEmE —2— JE ) -N— FR3E — ZE Pl

“A101” 4-(5, 6 4R, — AIFMEM —2- 3 ) -N- ((IR, 3S) -3— Z LR FE LI - IR R3E ) -N- H3E - ZEHFIK

“A102” N-( (IR, 3S) -3- ZFEG I FHESE - PR AL ) -N- FJE —4- kg -3 5 - 2K Bk

“A103” 4 -G - K —4- W ((IR, 3S)—3— L FEGFEHIE AL - FAIRIE ) - WO - Bh%

“A104” 4 =5 - B —4- R ((IR, 3S) -3~ Z LG FHEESE - IR0 ) - W3 - Bhi%

“A105” N-( (1R, 3S) -3- ZFEGHE FHEIE - A HE ) -N- FJE —4- wing —5- 5 - Kb

“A106” 4- JRIFIEME —2- 3 —N-[ (IR, 3S) -3- (2- ¥t - Z LWL ) - I3, 1-N- B3 - BB

“A107” N-((IR, 3S) -3~ ZHEG{HE AL — IR AL ) —4- (1H- 15| —4- 5k ) -N- FRE - SR i
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13. A5 2= T AW/ B 2522 E T2 i 3 L B S f AR S AR S d A
FLFEH AL 2R BB G 4, AU I 245 5 1 ] 45252 B4R TR A BN P K 25400

14. 30 T EWAIH 24522 ErT 822 0 3 L AR S f AR S AR S A 1, 0958 A 3 L 32 11
REY, TR TR/ ST E « 2 & PEREAL L 0o ML 50 « AR XA 282 R G 45140 FAS T
TR RAE o

15, FRIEACRIZER 14 A&, A THI7 A/ 8CmiBhik B a0 F r5Em Sk 3R
N 1 Nk i = 2N NN = o R 7= N = B 1171 N R = A= T N
A AN AE T RS B R R BRI IV PR B B R L R L L AR R R G
PR i 5 SRR AR L R

16. 5% 2D —Fa T AW / B 24522 Err B2 i 3 L AR St AR S AR S A A
L HEFL A LU VR S 9, RN A D —Fh At 25 9035 1 R 2 B 24500

17, i PRSI AR R E R (D

(a) HRUEMN LEWH /) B Z 5 E T2 1 EE . BAS R A AR R ST AR e Al 4, 04
HAeLEIREY,

F
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3- [EIR S B ERRRTITE Y

[0001] & B 5 AR Atk

AR W K A0 ) g 197 R & B (FASN; .4 5 B FAS) 3% 18 1) 397 B4 S A Rk v I bt g
(hydropyrrolopyrrole) fiT4W, W M A& AT ZIVIHEWD, W I ARSI 28 7%, 183
SCEATHEIR T R AE I ST R F 3
[0002] K HIE 5

NEWT R Gl (FAS) 2 FH T P8 A2 I 177 A6 B 1 = S22 1) g , 7610 1) i Jo AT B 7K AX & P 40 AR
) B b Ak rp ot = R F o FAS 2 FAT A RIS P R 2 2 (At B JHF U B 977 4H 2R kD
15 JE R IK A 1 I B R AHAE FAS #0657 & R BUOMNA A A sd AR SR . 73 4h, FAS 78
T Fe i R R A T RE T BRI PR o AE SCHR R R TE R S 1 AN RT A FAS AR
R 3 C-75 PR i B AR 22 R ) i 7K~ I PRI e 3
[0003]  FAS 78£ N\ 5z Jlg R4 B — ™ A8 Jz T B 4 ) g on — i v B 3R o s s I S
JUE IR o W o SRS )RR LB B ey Bz g i (a2 ) P AR g o, I B #i JE RS .30
PIRFME ) FAS £E 5 A Bt i b i) B2 Jig 7= 2 (US 2005/0053631) o AN RELE A B2 i
R BT IO T 7= A o X T BAR B R 7= AR AR, 2E VR TT s TP AR AE AR R I 2 7R
[0004]  H1-T-FE A B H B0 i 0T R G BN T AR A o B oS B A, Rl TE FAS  (IT G
Wiy ) O KON TR IR T BVEAE Hbr. 5 R 2 BOLAR R A VAN, L8 7 S Y
1 J P 5 il v 1 B o 55 T L3 FAS AHSR BB — = 70 1 2 D Re ke (1 B Sl 1T, &
2004 T8y SOFF IR FAS #1638 i1 00 SCRFFBR YT, Bl IS5 a7 IV AE B dx . EH 5t B =74
N 32 BIE AT IR G I B2y SO S5 K BT 2 29RO R RIS D0 T, A7 AE X 5 1Y
ERIEITH S E Y FEE (Silvana C. Ngo%8: Inhibition of isolated Mycobacterium
tuberculosis Fatty Acid Synthase I by Pyrazinamide Analogs; Antimicrobial
agents and Chemotherapy 51,7 (2007) 2430-2435) .
[0005]  d5ilT, AT e 5 il i R IEL 2] ) 00 L 8 P il Rk Oy “ R LA ™) 78 4 A
RIRF R e (HCV) EHIE S22 (F. Amemiya 28 N\ : Targeting Lipid Metabolism
in the Treatment of Hepatitis C Virus Infection. The Journal of Infectious
Diseases 197 (2008) 361 —70). [, BEAR BT SR CAA / B Bie Al ASZ IR &5 2
il o W52, 5 M oA A5G 277 2 SRS T T 197 TR B HMG—CoA 3 JiR g #11 il 551 (fiy T2 B4
AN ALY 1 HCYV (dto) MY 3 8ia7) m] LARR 48 AT T i) 24 BEAE FH a0 i o 4%
PSS HCV S Bes 1 Sr 4] HOV 52 i) B AR 20 L) Dyl e 28 I Jo i T e 3 1 3=
EEFENS (S. M. SaganZe A\ : The influence of cholesterol and lipid metabolism
on host cell structure and hepatitis C virus replication. Biochem. Cell Biol.
84 (2006) 67-79) . 5EEAUUNIARNTELAN ], A I AN VAT AR 7 R sl B A= 15 97 1) SFil 4
< {E3 HCV RNA & %] (S. B. Kapadia, F. V. Chisari: Hepatitis C virus RNA
replication is regulated by host geranylgeranylation and fatty acids. PNAS 102
(2005) 2561 —66) . S5t —F, CAIRIEENCY BRI J5, 7 NFHEANE R PR S IR iR &
Mg RiE (W, YangZF N\ : Fatty acid synthase is up-regulated during hepatitis C
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virus infection and regulates hepatitis C virus entry. Hepatology 48,5 (2008)
1396- 1403) . Bh4bh, 3@ TOFA ( Z.EJE ~CoA RRERMEE 2% (MR ) SR R -2 T 1 00 it 751
(R W R, C75) MHIfRI A Y& R, FECHCY P KD (dto) .

foooe]  Jlig /Il MR & Wlg (FAS) ¥ o i 25 52 i) U2k G 1 52 Wi 7 th JF AR BR - HCV, ik X
HIV (D. H. Nguyen, D. D. Taub: Targeting Lipids to Prevent HIV infection.
Molecular Interventions 4,6 (2004) 318-320), HHEXKFH KW E (R. Guinea, L.
Carrasco: Effects of Fatty Acids on Lipid Synthesis and Viral RNA Replication
in Poliovirus—Infected Cells. Virology 185 (1991 ) 473-476), Epstein—Barr Ji
# (Y. LiZ AN : Fatty acid synthase expression is induced by the Epstein-Barr
virus immediate—early protein BRLF1 and is required for lytic viral gene
expression. Journal of Virology 78,8 (2004) 4197-4206), AF. k¥ (L. Louw
2 N : HPV-induced recurrent laryngeal papillomatosis: fatty acid role— players.
Asia Pac J Clin Nutr 17 (S1) (2008) 208-211), #5355 5E B3 (A. Rassmann &5 A :
The human fatty acid synthase: A new therapeutic target for coxsackievirus
B3—-induced diseases? Antiviral Research 76 (2007) 150-158), ZmHFICAEHE (H.
Goldfine Z£ N\ : Effects of inhibitors of lipid synthesis on the replication of
Rous Sarcoma Virus. A specific effect of cerulenin on the processing of major
non—-glycosylated viral structural proteins. Biochimica et Biophysica Acta
512 (1978) 229-240), DAL ANEHMHREE (HCMV), MIHRLGGRERS (J. Munger 55
Systems—level metabolic flux profiling identifies fatty acid synthesis as a
target for antiviral therapy. Nature Biotechnology 26 (2008) 1 179-1 186) 4T
IR IE

[0007]  FREAEBEAHE 22 (OAEFEIE 5215 10 FAS & M 4 B2 I 78 97 75 1 SR e Al v = 1 vp
A EEAE A, 3 1 FAS YEAPURERRIT I H bR . FAS RIZRIATEIR Z 0k i0 T+ I ZU8 &, I
AT AE RIS UF S 0 40 A7 00 5 B RO IR T R & . PRI, $R U FAS i/ i o
HI#r 7\ (Expert Opin. Investig. Drugs 16,1 (2007)1817-1829) .

(00081 Jlig iy PR £ A% b 4 ok AR 0, 55 A S I B A e B 1R B S BT P SR A A
HI TR E Ayt A7 Re B B ie B E ZEAEH], Menendez JS and Lupu R, Fatty acid
synthase and the lipogenic phenotype in cancer pathogenesis, Nature Reviews
Cancer, 7: 763-777 (2007). HEMTER W] LAZR B UCE BLAT AABR K AL & W0 A4 58T & 1o
Ja & A& Gl IS 2 D RE R 1 — 24K FAS fiifk. FAS il {f F 282 —CoA 1 A5 WAl
i A Bk Co—A 1E N 2 B A& R B NADPH 7 i IR 2N 0 & ok 7 K BE AR IR (Waki 1
SJ, Lipids, Structure and function of animal fatty acid synthase, 39: 1045-1053
(2004), Asturias FJ %8 AN, Structure and molecular organization of mammalian
fatty acid synthase, Nature Struct. Mol. Biol. 12:225-232 (2005), Maier TZEA,
Architecture of Mammalian Fatty Acid Synthase at 4.5 A Resolution, Science 311
: 1258-1262 (2006) .

[0009]  FF G U R A AR W G T A TR RN G ) L CHG b T 10 R R T 7 A it 3 1 v M 7D
HRNE TR . AERCE N, R i N ZH 2R e B R SR BRI R BRI, T Joa 28
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G R KT A0 AE g 2R B ) R A K ), Weiss L% AN, Fatty-acid biosynthesis in

man, a pathway of minor importance. Purification, optimal assay conditions, and

organ distribution of fatty—acid synthase. Biological Chemistry Hoppe-Seyler
367(9) :905-912 (1986) . #HLLZ T, R 2 g B AT v i R 1) HOBT & R TR, Medes G
2 N, Metabolism of Neoplastic Tissue. IV. A Study of Lipid Synthesis in
Neoplastic Tissue Slices in Vitro, Can Res, 13:27-29, (1953). FAS &/~ IR
Z IR A CHLAEAT SRR P S 25 A i R bE S B AT D) Hhod FERR A, Kuhajda
FP, Fatty—acid synthase and human cancer: new perspectives on its role in tumor
biology, Nutrition; 16:202-208 (2000) . fE B IE 5 4HM ) FAS FIX P22 i Rk
AT BENFEAEVR T S B AT BERI K EIRT T & H

[0010]  ZEH~Z /N4 RNA T FAS | O 20 Uk S 20 BG4l . 534k, 31X
SE T 1) 577 A A1 A T8 40 75 S 0 P O T A SRR S R RS A R T e £ A A B IR N R
A K:, Menendez JS and Lupu R, Nature Reviews Cancer, 7: 763-777 (2007)., FE=TFIiX
LB I, N FAS J9B el T A 32 B0 AE H Ao

[0011] AR HIHT H B2 KA A BB B3 A S, R )2 ae % B T & 250 )
RLL,

[0012] & R IARYE AR B (A0 G M0 A0 HL SR A A U (8 B 24 BRI o, [R] i B R 47
M 52 .

[0013] AR B AR KA FASN B T (&), W A A S X EMRIH G, W
Fl 1697 FASN 53 B9 AR AE R 712

(00141 b4, 30 T Ftb &40 LLA T 20 2 A0 75 FASN (G PEERIA . AL, et HE
T 5 R B EL A FASN J524: 45 5% 1505 102 W 7 v .

[0015] 1 T E & AT A& TARATW FLah Pt , fltn, RACKEYIFh, Rl N smeiki2E, 1
AR BRI B R S, 2 0, i, 5555 SRR T SIS A R Y, Ref A it
BT NIRRT

foo16] A DAIE AR A GG A I e FL AR ZH 0 AR S A A AL S VD VR 97 AU o it 7Y
Hiv, K 20 P B 5 TR 5 BRI R AR AR R W A S 4 — BN T] , i 45 S I [ 2 DA
TR (FEANHT TeM) 5 40 MmN, 3 AR bR S 2R, 3l W A R — /N AT —JH 22
) o A LA R B L B AR ot B 5 O 4 SR B AT A Al o 38 FH REAE VR0 AR B I
FPEPUA, i g AR PP L R b SV R .

[0017]  FRIEARHE A FH B0 FARAL & BARSGOR IR S M AR . Va7 77 SR i 2
DA 3 i gl B AH 2 (R AN A BE O A RO REARS, RIS DR BB B AR AR e ). IR I RR 4L E
FIHHLEAT (cell burden) HIIAH KB, G, 95D 2025 50%, H H. AT AR H 2
SR FEAR EANRERS HY B 2 A A BRI 4H ..

MEFEAR

[0018]  FEWO 2011/048018 Al Hic &k 1 ¥ ke H Ik A AT A= W0AE D9 i6 T HE JPEAE AR JR 975 1)
FAS #7157 o

[0019] K HAMEIA
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ARIAE AT HED

(RY),
XX 0 w
e 0 o
X1=Xz2 N |
/
R1
Hrp
R A3 Ar, Het, —-C = C-Ar 8¢ —C = C-Het,
W ALHE NRR? B Het !,

RUCE A, [CRY),IAr'EL [CRY),] Cye,

R%, R Pubsiorst % @A %E 1, A B [CR?),]Cyc,

RYXZEH, F, Cl, Br, OH, CN, NO, A", OA’, SA’, SOMe, COA’, CONH, CONHA’ B
CONA’ ,,

X, X, X8, XM ST & AR CH ER N,

AREEA 1-10 4 C- i AE Sk B S B b 2, ForR AN FH AR IR Btk B 1T DATR Js R gt
A/ BB N ASAHAR CH- AT/ B CHy~ ZEREIATDARE N, 0- F1/ B S- IR FEMRIFA
Ho 1-7 A 1= i 7 AT U R AR,

Cyc fREREA 3-T 4> C- TP b, HoRPHUREHY OH, Ha Bl A HLHUA,

N REEE 1-6 4 C- JEFMAECBE S B e 2t , o 1-5 A H- Ji 71T LAt F BAX,

RRZE F, C1 8L OH,

Ar R, HARWBUREM: Hal, A, O[C(R),] Het!, Ar!, [C(R),],OR’, [CR"),]
N(R®), NO, CN, [C(R"),],CO0R’, CON(R®), [CR"),IN(R", N(R’),C0A NR’SOA,
[C(R"),],SON(R", S(0),A, O[CR"),INR"), NHCOOA, NHCON(R®), F1/BL COAF -, —,
= =Y - s EAR,

ArMRERIE B ZE3E | HORBBURERHE Hal, A, [C(R?),],0R,, [CR®),INRY, NO,
CN, [C(R%),],CO0R’, [C(R"),JN(R", N(R),C0A NR’SO,A, [CR),],SONRY), S(0)A,
0[C®R"),JN(R®),, NHCOOA, NHCON(R®), Al /8% COA B -, — — = -4 - s FLEUR,

R Ha B 1-6 > C- JR 7R Sl s i e 3

Het REEAF 124N, 0 A1/ B0 SRR — BOSPAMERT A MIFNEL I R 4420, H
RAEARE A, Hal, A, [CR%),1,08, [CR),INR’, SR>, NO, CN, COOR’, CON(R"),
COHet', NR’COA, NR’SO,A, SON(R’), S(0),A, O[C(R®),],N(R®), NHCOOA, NHCON(R’),,
CHO, COA, =S, =NH, =NA #1 /8¢ =0 (FHEE) - = - = -0 - B a AR,

Het REEAG 1E 4NN, 0 /8 S TR — SO AN RN 555 1 44 28
HAR BB E  Hal, A, [C(RY,],0R’, [CR",INR", SR’ NO, CN, COOR’, CON(R®),
NR’COA, NR’S0,A, SON(R®),, S(0) A,

0[C(R",],N(R?, NHCOOA, NHCON(R®),, CHO, COA, =S, =NH, =NA Fl /& =0 (¥t
) - - =Y - BB,

Hal fCF& F, Cl, Br =k I,
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mACHE 1, 28k 3,

n &0, 182,

pfFE o0, 1, 2, 384,

q0, 1, 2 8% 3,

M2 X, X, X, X H—AEHAMUE N,

2528 F Rl e s2 i L AR SR AR RN ST AR S AR, AL A EL R R A
[0020] KBRS JOX e A e 2ETE T 2 ( SEAR A AR ) X AR L AR g A 3
X AR IR & A I o
[00211  BEAbh, AR IR 3 T A 25 22 ] 52 AT AE W)
[0022]  RiEEVIHIE R RIS A 0 T ina &Y b, o el T E R
S IR o WA, Bl , & R el oK GEiE £ . BRAE AR BHIE I K 3 R R4k
Yo RiB 25732 AT AP 245, a0, AR 48 A & W HAG-& 40 LA R B I T 2540 &0 )
+h
[0023]  HARSCHTA, BRAE A UL, B0, RE “Fr2h” 235 T &A= 9, HAe4d
YiskAt (ARAMEAR ) T AT UK BB B, 3 BEVE A, Rl 2 0 T &4,
BT 25 B SEB A FEA R T X T A ST A A, HALS AR ml 7K g ()58 55,
A AT K AR FRITRE NG » AR A0 T KA IR, AR A AT K A 1R U R R IR, AR T K A R R R I, A
W] 7K A R BB R AT A ) AT K A R B R B DA . AE RSO St 7 S, HOA AL B RE AT 14k
EPIWIRT 25 R IR IR e Bl . FRIER IR J7 (8 30 1 A7 AE T 70 1 B AR RR RS 7 IR AL
MR  FiF 24 ] DALY M A5 FH A BT J8 260 84 5 V26 4% i 0, 2 iR A8 L6 5 7% <Burger
s Medicinal Chemistry and Drug Discovery %f 6 fix (Donald J. Abraham %%, 2001,
Wiley) #H Design and Application of Prodrugs (H.Bundgaard %% , 1985, Harwood
Academic Publishers Gmfh) .
[0024] RIR“HHE” RRAVBAFHEEA SR, ZEAHL KRR BN 5]
BB 5T N G2 B AR PR SR A B ) A A B R 2
[0025]  ItAh, R VT A ME” KR E, 5RAEZIZE N2 E ML, 72 4E T3
Ja

SCGE R TT VA T T BT BRI « S5 A0 IR AN IE 9 iE B E A S B30 B AR 07
ANTE B E 3 o
[0026]  ZFRIA “VEITHRE” L OFE A e S I AR DI RE & .
[0027] ARG KX T S WIRE Y i, 1 an, w9 EExT ek VR &4, i an,
EEBIA 1:1.1:2.1:3.1:4.1:5.1:10.1:100 B 1: 1000 FITREYI.
fo028]  JUHARE AR TR E VIR G -
[0029]  “H. AR A A48 BAHFAT LS B i B e et T U BE B e T R AL
GRS, I B AT UARYE (a0 ) a5 2 B4 B S 2 HLEUKIE B AN E .
[0030]  AKHIE KT b SR AR, DL A48 20 T A S A 24 22 T e 32 1 8 L 1 57
A BLAR S A A RN SEAR S K AR R 7 4, FEARRAEAE T

XA
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Hoef RN W AABRIER 1 FoRiE 3L,

5 11T th &Y =M
(R%),
X44+X3 0
R— -I_‘)—/{ i
K‘I :;{2 L HI

Hepr, R, X, X, X, XU B BORIZESR 1 AR FRIE X,

H L AFCl, Br, T sWiifEalx Stk w Recicr: i OH JEH] ,

A/ B

T BB ER A #h 2 —
[0031] 7 FSCRIRSCH, EHFIR, R R, X, X5, X%, XY, o MIWHAT T BoRIE 3L,
BrAE 5 B g H
[0032] ARk, HO2dEsChE ( HBE ) BiCCEbidt, FF HHEA 1.2.3.4.5.6.7.8.9 8 10
A C . ik, A R, Buoh, IR 238, TAEE, S 2E, T 3%, 5 T 28, M TRt T
B, BN, IR HE, 1-.2- B0 3- IR TSE, 1, 1-41, 2- B8R 2, 2- SRR O, 1- 2N 3,
O, 1-.2-.3-804- 3L, 1, 1-.1, 2-.1,3-.2, 2-.2, 3-8 3, 3- —HH TR, 1-82- &
FETHE, 1- o -1- WIE L, 1- 38 —2- HOE 3L, 1, 1, 2- B 1, 2, 2— = H IR, bR
e, 1, = 6 3
[0033]  AEHEERMICIEHL, A QR EA 1.2.3.4.5 8L 6 AN C T HkedE, e 3, 238, 7
B SN, T, RTORR PR TS, BUT R, SO, O SHEFE, RO 1 1 =
2.3,
[0034] LAk, A fR%EARFE CH,OCH,, CH,CH,OH 5% CH,CH,0CH,.
[0035] Cyc ARGRM NI, MTH, LA, MO, Rk ARu e, o1,
Hal 8% A FLEUAR
[0036]1 A’ fAFRLEdE, HONAESCRE (HEDBCCEEN, HAEA 1, 2, 3, 4, 586 MCEH T
ADLEAER L, thAb o, I, AL, TH, RTH, T HEGTE, it
R, 1, 2-EE3- R, 11—, 1,2-802,2- “HIIEREE, 1- 2RERE, Of,
-, 2-, 3-Ei4-FW3ERE, 1,1-, 1,2-, 1,3-, 2,2-, 2,3-8(3,3- —HETH,
-8 2- ZFETHR, 1-2F -1-HHEEHRE, 1- o3 -2- BHERFHE, 1,1,2-801,2,2- =
FREE S, AMEIE , Fildn, =5 2.
[0037] RLikf#E H.
[0038] R” iU A Bk [C(RY),],Cyc.
[0039] RUfEIEAREH, I, 23, P, REE, T, Mo, Bl
B A
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[0040] RYLiEICEH, F, C1, 0A” BiA .

[0041]  RRiIEfCFE F =% Cl,

[0042]  Ar AR, HRadkth, 41 () B B R 2, A0, [B) BN £, 36 K2, 410 [B] Bont T 28 K 2,
A0 TR BT S A R, AR (R BSO0T AL T FE OR g, AR TR BiOnt 2 R, 418 [A) BN A R R I,
&R TA) BN 28 B AR, AR TA) B0, (N- R ) 2R, 4. (A1l (N- R i e it ) o
5k, Al TA) BN FH AU R, 210 TA) BION U AR, 20 TR) BION & U e ik oR i, 408 A BOnT
(N, N— R LA 0L ) 3L, A1, (Al aint (N, N- — FR SRRt ) 2R3, A0 [ Ent (N- 23845
B ) IR, AR EON (N, N= = 2R HE ) 2RIE, 410 [a] ot SR 3, 410 [a] BiontyR R 3%, 418 [a]
BN UKL, A TR Bl ( FF SR IE G Ot ) DR, @00, [A) Bk ( FRBIESE: ) 2R, 418 [H) Bl 3
FEORTE, AR B) B0 2 e o, 418 [A) BNt FH AU Bl R R O, 40 [R] B0 Z Mt Ak R 3, 4R | A) B
Hop G FE R R L DR L, AL TR Eon) [2- (Mg mk —4- 3% ) 24 FE 1 IREE, AR it [3- (N, N- —
ORI ) WAL ] R, AMILIE 2, 3-.2,4-.2, 5-.2, 6-.3, 4- B 3, 5- “HE AL, 2, 3-.
2,4-.2,5-.2,6-.3,4- 8 3,5- “& H I}, 2,3-.2,4-.2,5-.2,6-.3,4- 8 3, 5- IR F I,
2,4- B2, 5- TRHFEIREL, 2, 5- B 3, 4- TSR AR, 3- fiF Ak —4- UL, 3- A A 4
2- I -3-H - 2-H A A A - 2 H AR 5 A B2 EE 6 SR, 2- Ak —4-N, N-
L G — Bl 3— it —4-N, N- TR ORIE, 2, 3- R kR, 2, 3, 4-.2, 3,5-.2, 3, 6-.
2,4,6- 80 3,4,5- =& KL, 2,4, 6- = R IRIE, 2- BB AL -3, 5 AR, XA R
55,3,6- TR 4 BRI, 4- G -3 SURIE, 2- 4 RORIE, 2, 5 TR 4 IRRE,
3- YR —6- HAAILIRIL, 3- & -6 LIRS, 3- &l 4 Wb FE T, 3- 4 4 HAEFHH
B, 3- A 6 AR, 3- & 4 MR RIS 2, 5- T HEE —4- SRS,

[0043]  Ar BbAMREEMRF R, HAPEREHE O[CRY) ] Het!, Ar', A, CN 1/ 5§
[CRY),J,OR™ A — = — = — PO - B FLHUR

[0044]  Ar'fRiEARFFRIEEZEMR .

[0045]  ANFEpEF—DHUR, Het RGN 2— B 3- WhipgdE , 2- B 3- MEmp 2, 1-, 2- 5§
3- ML, 1-, 2, 4- B 5- BKMREE ) 1-, 3, 4- BR5- MEMRIEE 2-) 4- BR 5- MEMRIE
3-, 4- B 5- FWEMESL | 2-, 4- B 5- MEMEIL | 3-, 4- 8 5- FMEMRSL | 2-, 3- @i 4- it
WESE, 2-, 4-, 5- B 6- MEmEHE  SLAMREIE 1,2, 3- =M -1, 4-8(-5-3E, 1,2,4- =
M —1-, —3-m5- 3, 1-Ei5- PUmMERE, 1,2,3- ME M —4-B5f -5- 3, 1,2,4- TE
e —3-mY, 65—k, 1,3,4-ME_MWE-2-m -5-JL, 1,2,4-ME M -3-m -5-FL, 1,2,3- M
T —4- B -5 Bk, 3- Bl 4- mAmEEE ) mbMER:, 1-, 2-, 3-, 4-, 5, 6- B 7 Mg|WRdE:,
4- BY 5— SRR WRSE ) mglmedL 1) 2-, 4- B 5 RIFBRMEIL ) 1-, 3-, 4-, 5, 6- Bk
T- FRFFMEMEIL | 2, 4-, 5, 6- BR 7- FRIFMEMESE ) 3-, 4, 5, 6- B 7T FRIFFEEME
R, 2-, 4-, 5-, 6-BQ 7- ZEIFMEMIL ) 2- 4-, 5-, 6- E{ 7T- FIFRMEMEE ) 4-) 5-,
6- 8¢ 7- ZKIF -2, 1, 3- ME ML | 2-) 3- 4-, 5-, 6-, 7- 8L 8- MMk, 1-, 3-, 4-,
5-, 6-, 7- 58— SEMEmMkIL, 3-, 4-, 5-, 6-, 7-BE 8- MUmkE:, 2-, 4-, 5-, 6-, 7-Hi
8— WEMEIREL | 5- BR 6- MENRMKIL , 2-, 3-, 5-, 6-, 7— BN 8-2H- ZXIf -1, 4- MEEEEL |
ML 1, 3- A IF AR IR -5- 2, 1, 4- RJF e 6K, 2, 1, 3- AJFME M -4,
-5 FEmk 2, 1, 3- FIFIE e -5 FE ) B A TFF (3.2, 1] pdkEk IR MR

[0046] R AT LUAHEL 7 Bl e 2 A AL .
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[0047] TG A BE—HHUR, Het AT LARILIEARZE B a1 2, 3- —5&(-2-, —3-, —4-B8(-5-Fk
W, 2,5- “H-2-, —3-, —4-BR5- WRME3E, PG -2- BR -3 MRIEEE, 1, 3- “EAIRR
Bi-4-JE, DU -2-ok-3-MEM L, 2,3- “& -1, -2, -3-, —4-m-5-M{ugIL, 2,5-
-1, —2-, -3, —4-S-5-MLPEIE, 1-, 2-B3-mimhedt, PO&-1-, -2- B0—4- bRk
B 2,3- TH -1, —2-, -3, —4-E 5N, PUS-1-, -3-ER-4-MpmdE, 1, 4-
H-1-, -2-, -3-E-4-mEeEdk, 1,2,3,4-UA-1-, -2-, -3-, -4-, -5-BE{-6-Ntnglk,
1=, 2, 3-8 4-WRMEHE, 2-, 3- 504 MmNk, PUS -2-, -3- 3 -4- bk, 1,4-
MBIk, 1,3- Bk -2-, —4-BU-5-2k, NE 1o, -3-Ei-4-mAMREE, ONE -1, -2
—4-B] -5-MERERL . -, 2-BR3-WRMEIL, 1,2,3,4-V0A-1-, -2-, -3-, -4-, -5-, —6-,
—7- B 8- MEmREL | 1,2,3,4- IUA -1-, —2-, -3, —4-, —5-, —6-, —7— B —8— SRMEMKIEL
2-, 3, 5-, 6, T-3i8- 3,4~ A -2H- I -1, 4- MEREEL  AMIEiE 2, 3- T
SFERIL, 3, 4- W AR, 2,3- W TAIER, 3,4- WLI - HFEFE,
3, 4 ( I AR ) REE 2, 3- TAURIFRI -5- B 6- 3k, 2, 3- (2 SR I
TUAREL ) SREEEREAR 3, 4- A 21, 5- R TARANIAR T 6 51 -T- 3, thAMiE
2,3- “EREURIFMRIRAE 2, 3- T -2 AR AL, 3, 4- T —2- FAR 1A L
2, 3= “ESRIFNEMEL | 2- AR -2, 3- TERIFNEMESE | 2, 3- TEURIFkMERE 1,3
A, 2- FAR -1, 3- ZASIRREL 2- AR -2, 3- AR IR

[0048]  Het JLZARKEAA 1 AN, 0 M1/ B S JFTHH - BOOF IS AR, LA
fREGH Hal, A, [C(RY),1,0N, S(0),A CN, SONR), 1/ 5L COHet't - s —HRfX.
[0049]  Het BEAMEMGIRFRILNGRE , WEWYRE , WEWEEE, WKL OERESE | BERE, 5
UEPEL | WEMRIL ) SRUEMRRL  mbEdL, mnEdL, WL DUMSEL ) MRS E T
BEOMABERL . MEMERL SEORIEIRGE  CEJEMEMAIL  REIRREMREL IR ML ME[EEL
FH -1, 3 CESIARMEIL, I R FEORmE L mMRRE ) ZEIRRRIIL,
WAL SEEENKE | MEMRIE (5, 4-b] MERERL  BRMEIE [1, 2-a] MEnESLEREREH: [5, 4-c] it
EdE, H& E AR Hal, A, [C(RY),],00", S(0),A, CN, SON(R’), F1/8 COHet'
FRLEL AR

[0050] it At — B, Hot RIMHI U 2- Bl 3- Wk 2k, 2- = 3-MEmyJE, 1-, 2- 2%
3-MEMEEE 1-, 2, 4- Bk 5 BEMRIE | 1-, 3-, 4- ok 5- ML 2 4- B 5 MEMRL
3-, 4- B 5~ FRUEMEL , 2-, 4- {6- MEMERL ) 3-, 4- (65— MEMEL 2-, 3-Ei4-i
WERL, 2-, 4-, 5 ER6- MEEEIL, SRAMRIE 1, 2,3- =M 1o, 4- B3, 1,2,4- =
M -1, -3-Ei5-FE, 1-Ei 5 PUmMEEE 1,2, 3-WE T —4- B 5K, 1,2,4- T8 T
WE -3 Bl -5, 1,3, 4-METME-0- B 53k, 1,2,4-METME-3-B-5- 3k, 1,2,3- M
T —4- B -5- 3, 3- B 4- MAMEIE, WEMEIE, 1, 2, 3-, 4-, 5-, 6- Bk 7- MWERE
4= B 6 SRMIMSE , WIME 1o, 2o, 4 BU5- RGRRRMEEE, 1o 3, 4o, 5o, 6K
T- WML | 0-, 4-, 5-, 6- B 7- HIFEEMEEL | 3-, 4-, 5-, 6- Y 7- I mEm
¥, 2-, 4-, 5-, 6- 8L 7- FIFMERRIEL | 2 4-) 5-, 6- BR 7- R FMEMEE | 4-, 5-
6- ok 7- HIF -2, 1, 3- BEZMEEL | 2, 3, 4-, 5, 6-, T-Ei8-MEMkIE, 1-, 3-, 4
5-, 6-, T-E( 8- FMEME, 3-, 4-, 5, 6, 7-H(8-MENkIL, 2-, 4-, 5-, 6-, 7T-HK
8- WMk AL | 5- Bl 6- MENRMEL , 2-, 3, 5, 6-, 7- 3 8-2H- JRIF -1, 4- WEEEEE, b
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AMIEIE 1, 3- HFF AR IR IR R —5- 38, 1, 4- ZEIF Ik —6- 3L, 2, 1, 3- R IfE k4,
-5- JEER 2, 1, 3- RIFME M -5 Ak AR TEF [3. 2. 1] SRR R TR IR R
[0051]  ZR3RREAR AT AR 6 7 Bl 58 A A
[0052]  Toit At — B EUAR, Het ] AR LIS EZ B 40 2, 3- — & -2, —3-, —4- 8 -5-Fk
s, 2,5- & -2-, -3, —4-E5-WREEHE, DU -2- B -3-PRIEEE, 1, 3- TR
Bi-4-JE, DU -2-ok-3-MEM L, 2,3- “& -1, -2, -3-, —4-m-5-M{ugIL, 2,5-
S-1-, —2-, -3-, —4-E{-5-MERRIE, 1-, 2-ER3-mERgREdE, PUS-1-, —2- BR—4- kM
B, o2,3-—H-1-, -2-, -3-, —4-sh-5-mpmkE PUS-1-, -3-BR-4-MEmeIE ) 1, 4- —
A1, -2, -3-E-4A-mbeEdE, 1,2,3,4-WUA -1, -2-, -3-, —4-, —5-E-6-NthEd,
1=, 2-, 3-B4-WRAEHRE, 2-, 3- B 4- MipkAE , PUS -2-, -3- B —4- mbmgdt, 1, 4- =
WEkedt, 1,3- Mgkt -2-, —4-8-5-J&, NEH-1-, -3-8i-4-WgEE, NE-1-, -2,
—4-BR-5-MERERL, 1-, 2-BR3-WRMEHL, 1,2,3,4-PU&-1-, -2-, -3-, —4-, -5-, —6-,
—7- 8¢ -8- MEmEL , 1,2,3,4- WUA -1-, -2-, -3-, —4-, -5-, —6-, —7- Bf 8- Rk,
2-, 3-, 5-, 6-, 7T-B{8- 3,4- —& —2H- FIF -1, 4- WEEEEL | PRAMRIE 2, 3- W
AR, 3, 4- W AR 2,3- W EERE, 3,4- W aAFR,
3, 4-( O H R R ) JRIE 2, 3- EURIHFRIR —5- B 6- %k, 2, 3- (2- AR A 3
TR ) RBEEMEAL 3, 4- A -2H-1, 5 ORI AR IREE M -6- B -7- 5, sbAMtiE
2, 3- “EURFFMRIEEL 2, 3- A 2 AR 3L 3, 4 A -2 AR 14 MR
2, 3- EURFFEMEIL | 2- AR -2, 3- AEURFRREMEIL | 2, 3- TEUORIRRRmEIE ) 1, 3- =
2, 2- AR -1, 3- ZAMIMRER 2- AR -2, 3- AR IR IR,
[0053] HetRIEARFEA L E 44N, 0 fl/ 8k S BT AR MANZIR, HoR B Eg
BrA - SR Het 'BRAMBIRA RIS e IE , BT itk , AR T i, A
DRIEIE | DUSKAEMESE  DUSIRRAEIE , DRAEHE , DRGRIE, MOOREE , AL, NEmE
WEE , (1, 3] AR b R B U g 3t | A% E R B B Bl A B — B HUR
[0054] Hal fLi&fXR F, Cl B¢ Br, M1, $rHlfLik F L Cl,
(00551 B ZFAK I, HILZ T — IR A SR L AR o] DAAR R A R, B tbptsr. =0T s
Wl LR — A2 A FHE RO R R AT LS MR i e U . X T AdE 2 ifix sy
o
[oos6] [, Ak BHEERWS o T (&, Hop prid R R i 20— M B Bk ) —F
PRIk Lo — kMG A T XM+ Ta & Tk Fom, HFER T, Kk A E
TR E U R AT A X T FR & S HHE

fE Ta X', XMMREE CH,

X°, XYREN;

7 Ib X, X5 X, XMREE ch,

7 Iep XY, X, XMU# CH,

XARFEN;

7E1d P X, X XMRE CH,

XRFEN;

7 Te X!, X4R3E CH,
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X’ XYREN;

fFEIFd X, XY ARFE L,

X, XREN;

£ 1g H RAARFE H;

fE Th 1 R ARE A B [CR?) ], Cyc;

£ Ti P RYCEH, F, C1, OA” ER A ;

5 15 o RAREE H sl R 3

7 Tk H AMRF A 1-10 A C- 7 1S RE B BE S 2, o — AN S AN A AT 1)
CH- A / 8%, CH,~ JEFIAT LAgE N- A1/ 8% 0- JR 7B ACH 1-7 A H- JE7- 1] LAk ROBAX

7E 11 Ar AR IEIE , HORM BB, O[C (RY) ,] Het!, Ar', A, CN F1/8{ [CR®),]
ORPHL = 7 = = = 0 - s AU

7 ImH Het [REEA 1 44N, 0 Fl/ B0 S PRI - B, HoRY,
HUARRE#E Hal, A, [C(R%),],04", S(0),A, CN, SON(R®), A1/ B COHet'#. — B —HUYL ;

7E In ' Het fRFRMEMG 3L | WEMy AL, MEAgEE , DRPRSEE ) mpmelt | WERREL | SpREm:
B, MEMREL ) SRMERRIL | MbnEdE ) mErpsk, gL PUMREL ) MERE o It
WAMRIEL , MEMRIL , ZRIFMEMRSE | SRIFMEMRIL | JRIRBRMEIL | FRIE =ML ) WM R
-1, 3- TN RIEIE, RO NG, IRORME MR R RIRRRIR L, Mk
B, FEnEpRES , WERRIE [5, 4-b] mMEREHE, BRMEIE (1, 2-a] MERESLEEEMEIE [5, 4-c] MERE
B, OH& A REIRER, Hal, A, [CRY),],00", S(0),A, CN, SON(R®), 1/ 8 COHet'
- B AR

fE In P Het REEA 1 EAAN, 0 M/ 8 S T A AR A3, AR B EL
WA B - BLEUR

7F To H Het RIS S dt , RAIA T hidd , A0 T hedd, POSUbkmedt , POSUt
Mt DUSIPRIR L | WRAEHS , DRIEEE, MOmRIL, JNEmMEMREL, SNAEmEEi, [1,3] =
AR b R D A g A, R E R AR E R A B - B R

7€ Ip tf R AR Ar, Het, -C = C-Ar & —C = C-Het,,

WAt NR°R® 5% Het !,

RRE A, [CRY),JArE [CR?),],Cye,

R%, RO EARE H, A B [CR?),],Cye,

RYRFEH, F, C1, 0A” Hi A,

X, X5 X7, XM boshoT & 40 CH BN,

AMRFEERA 1-10 4 C 713 BE B B e 2, Horp — ANER AN A FHAR ) CH- i/
8¢ CHy,~ M T ARE N- F1 / 8O- JRFEAREL 1-7 A H- JRF 77 DL REAR

Cyc REFRA 3-7 /> C- JETFIIIRLEIE, AR R EH, O 5 A BLEUAR

N RFEHEA 1-6 4 C- JHFHIHECBER S B e 2%, Hob 1-5 A~ H- J5FmT BAgE F 54X,

R4CFE F, C1 B OH,

Ar ARFE T, HARPHREE O[CRY),] Het!, Ar', A, CN F1/EE [C(R®),],OR%H —,
T = Y - B,

Ar'fRF IR ZEIE
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ROEE HELEA 1-6 A C- i AE B sl S i e 3

Het ARFRMRIR AL , MEmyJL , NMEAKIL, WRPRIL ) mpmpdd , WERRSL | SplEmedt o opemk
B, SRMEMRSL ) mbmEdk, mEmEdk, PSR PURREL ) METRRRL ) mE TR mARREL
MEEE , DRIFMEMEEL | OROFMEMESEL ) SRIREKMEEL ) SRR =MREE ) IgIMRE, RIFE-1, 3- T
AN RMGEL , ORI R I RIRME L | Mgl DRIRERRIERL |, MEmRIE R
RS , WEMEIf [5, 4-b] MEREFE , BRIEIE [1, 2-a] MEmERReilEmEIE [5, 4-c] mhmedk , H&
H AR ER BB Hal, A, [C(RY),],00", S(0),A, CN, SONR®), 1/ 5k COHet'# - 8k —
AR,

Het ARERMEMEBEE , RN T hidt, SRR T hidk, DUSUBKMeSE, PUStmest, Iy
SRR AL, UREEZL, WRMESER, kL, NERAEEE, NEMERER, (1 3] RN
FEn AL, & BRI A # - BT HUR,

Hal X% F, Cl, Br &¢I,

nfFE 0, 182,

pfRF O, 1, 2, 384,

q0, 1, 28%3,

X, X, X, X' HR—AEFAMRE N,

222 a2 1 £h B AR S A AR R ST AR S AR, B 6 H 4 B35 LU A5 VR S0
(00571  itAh, S0 T AP T BATHI 6 28 RS 46 IRk a1 A B O 77 2 2%, g
Wk (50 anAE AR UESCHER, 910 Houben—Weyl, Methoden der organischen Chemie [Methods
of Organic Chemistry], Georg-Thieme—Verlag, Stuttgart) F, #¥IHLUMAE CENHIHE
B FITIR SN R S B 25 A S 1E 8 o R AR IS AT UL A B RN AR R KA B, HAAE AR A
B EARHLER K .

[oo58] =TT A TTT FIdCaafb & 90@E & TR . WS e 2L, AT L A& &
ORI 7 VA 4%

(00591 A T thEMAT Mtk 1T EMER T L E RN IR .

[0060] 7ERX IIIth&WH, LRI C1, Br, T mliif el s et 1 Ol 3 [, 41 4n
W VERE KT (imidazolide) BUEAT 1-6 A C 5+ Bk b he i 2 AU Ak (P Ik FH R s e O
AL R R IR L AL ) B 1-6 A C I 05 R L A 0t (AR R0k — iy
F R SRt H A0 )

[0061] 1% B3d AR IR &S & 57, LI A HLB{ZI 4 DIPEA, =, —HIHEORRE, MhiE s
WER A7 AE R AT o

[0062] ¥ i< & Bl - < S E A Bk IR Eh Bk R A Sk B4 B L 4 R ) 55 1R
(R At 3, DU B0 5 R B Eh Bl s Eh v DU AR o B T BT FH I 2%, BRI ] Ky
JUA 4 14 K, R NZ-30° £ 140° #H -10° £90° , FRil240° £470°
[0063] A& 1 11 ¥4 51 1) S92 R 28, 1 Gl e, A TR, 2R, FROR B K &AL )&, v
=R O, 2- R O, AR, F AT SR T S B, v A0 I, OB, RARE, IET
P, BT R EORCT B S, a0 — S, R K, DYSRRI (THF) B REGE s Ik, s
TREER R OB, 4 TR T HEE ( HEE S EE ) BE, N R ECT B B, v 4
i, — W ik Sl Bl R R E (DMF) i, W O 5 AR, 15 40 — H AR (DMSO) 5 —
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TR s FRER, W R BR 4R T 2G4, 18 AN il 22 FR e A 2858 5 I, 18 0 1R 1,
BTRE IR S -
[0064]  HFHIMLIER IR M & A / B8 DMF.
[0065]  Zh2Eh R H B R

B i A< R B AL & mT DA e s & RSB 0. A — 07, &K s 45
i L2 22 mT 4252 1) S0 X Ee A0 &4, e AT mT DUOR) AR 43k 5 ) 75 32 & R A L
FTEHLRR AR IR . X T A BP0 24 25 T 252 1 3 0 OB 40 A& a5 7 V1) 46 1)
WRA T MAEMEERE BN —MEE R D TR &S & &R N, 15
FIAH B BRI S ER o IXFhBR A, 4514, B4 S A, AR A LT S AR E A A
Bt B S E A, W I SR AU E A B e I S 191 T £ T RN DR R A 5 AN
K FE NI, W IRAE s — L BE R N- FAE R R WL . R T EmmEth. &
FEe T B BT, BN R ER T DUE I FH 24 2% AT 252 B A HLAI TEHLER , ) o &
TR, 1 Un Eh IR IR IR sl AR, L e B W R AN L AH B Y 2k, % QOB IR L A TR 2 Bl B IR b
S5 S, MGe s — MR T BLm IR 2, 1 0 SR L L W R R IR SR AN R R R £, S FLE A LR AN
HAMRER, W AR, MO, WATREE, DRIR &R, PRI &, iR &L, KR
R KB L, PrA I R 35 55 55 A FRIX S A S W R T . A RLHE, X T A& 1 24 22 n) 2
TR MR BAE T CMRER, R, R IR R, R, RAARH, KPR,
AR PR L (benzenesulfonate) ( KRR L (besylate)) , TR & &h, WAL B & &, BALYD,
TRRER, FERGIR £R, R TR £, IR AR, S, EUORH IR AR, AR AR, AR IR IR 2h, —
HIREIR AL, BEIR A 3h, AR HIRER, T T IR AL, L WRIR AL, SR ER 2, MR 2k
(galacterate) (15 H THIER ) , P FLHERERR 25, ] B IR &5, A ME IR 28, IR 2L, H I R
o BIHARR EL, CPIRIR AL, BEIR Ey, R L, DIRIREr, HhiR h, SRR &, SR £h, 2- o dk
CTETR £, ALY, 72 QIR IR 31, e T R 31, FLIR ER, LR &R, - IR ER, TokiREh, W=
PR &, W A IR AR, IR £, FRR IR &, F RO FE R 3, B — & #h, 2- ZEmAIR AR, SRR 2h,
THER Eh, WL, TR EL , AR IR &L, VAR EL, i iR 2, K AR 2, 3- SR BREL, W mR 28, %
R &h, 40K —HR L, (HANBR Tix ik,
(00661 UL 4k, AR 4 A K B AL A W W Bel R B FE B S B A5 H L Bk (T W8k (TD) VL BE i
(TTD) V& (TT) BRI 3L, (EARTERR Tix s, biR#hy b, ARIEE 2 00 4@ Shan A
e E e AR SR . AT B A AT AN ERA X TE Y S adE T E K
R AT AR, B B i, 30636 R ARAEAE I B I i, 34 Jie Rk 25— 52 #6047 G A
TR, B SEm, UMM, S E R A, BN, N - SRR 2 T CREA),, e, — 2
MElfe, — %, 2- OB BR OIS, 2- “HERRR AL O, O, 4%, N- LEEMS Ik, N- &
FENRIE , T, 2 AR AR, HER, B, NG, B2 R A, iR, i H i, N- 2 -D- 7
W fiz , Wk, RV, DR AE , 22 Bt T, 7 &R AT, D28, mI ], = O, — O, =W, =A
Jefl = (FHIE) Bl (ZHT =8 ), (HEAR TR,
(00671  mJ LA A 55018 i (C,—C,) e ik ¥, 5 n AR 2, 228 S TR R AU T 22 1 &
e IR B s = (C,-C,) br JEm BR e, 7 i IR — FR Bk = L R R R R R
(Cy=Cyg) Jedk AL, W U ZE 35 L 4 obe ik L H R | 1 U o SR R il i 26 1) S A 4 IR AL )
WAL R0 05 3 (C,=Cy) K A4y, 491 an = Ji SURN 2R 2 R, K AL S itk & B T I AR K
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WAL G2k . AR HE AR B B 7K R v 11 PR 2R Ak B 400 T DAASE X b 38 SR ] %
[oo68]  fRikhHh, FIRZG 2= EHE AR E, =M O ER, REEIR 3, Ar IR L, IR IR 2,
HIAEER EE, LRI &h, S PRIR EE, EhIR 2h, SRR EL, # LR IR &L, v A R 3, 7 H kL,
iR 5, VIR &6, TR IR 26, B IR 1, W R, BH IR G 3h, BRINE 31, i oK IR 26, WA R 1, I
AR IRER, ORI IR SR AN T =, (H AR T-1x g,
[0069]  HRERIPLIGERER &5, — IR, SRR L, LokIREL, WRAIR £L, Wi £, Tl Eh A%
IR -
[0070] 40 T4 T BB A A P BRI s Sk <A & R0 =, A B o NS 2 08 =
(R ER IR ek, SIS ER AR Ao R HFITT 3K, 458 268 ARz bk, 75 B U B ek, w1 LAFg AR Vi
. AEFELETT T, Ui B O U SR L B MR R (R, FERR MR VA A R SRR EE ) T TS
AR ERTE AN SR, X T A% I BH 8 H B 15, 878 8 T T A 24 T3 AH B2 i 2 580
o
(00711 W3R RIK, S5&Emeik (& wmmeE Mt eEsia k) &8 T1haY
W12 22 m] F 52 IR B 2k o DRI i & @ 28N B0 VB ANES . IRIEI B MG Z N, N - —FRE 2
TN, JA SR, PEE, — RN, £ T, N- B3 -D- ATHE G A SR A
[0072] 0 T il A AR 4 A B IR R AL & 400 BB D e 3 R B R =0, A s iR e U5
AN ) H bRBd i, 51 &SR T R R E T 2 8 SR iz, IF 0 S S R, mT LA
FRAR U R o AERELE T T, Y S Y SR S e BEVE B (i, E MRV A RS ) 7
115 HAH B B BB UAN[R] s AR 11T, X T AR B B H Bk, £h 78 H B J7 THUAH 24 1 oA B i
BRI,
[0073]  WIRIRIEARK UMM EM AL Z T — AR IE BUX PhIE B (1) 24 5 v 3252 1 3h 1)
FH, WA KHIEEIELZ EE (multiple salts) . AL B NEHE, Hlln, AR
AR, —F IR, TP, TR, TR =R, (AR TIX e,
[0074] KT Bk, BEWEE H, AR IR SRR “ 2 T s () ER 7 R AR R A o, HoaFE
thz — AW T G, Fenlad X fhEh e R 792 = 00 1t 41 7 254030 1 2R e I
fize (555G RS FH B P 4 2 0 29 8 sNEE AL 7 AT e SR U B ) o 314 20 1)
2 2 () E Y 28 AT DLEE — RON IR FhoE 14 40 70 3 it S i A B B9 A EE 1 254K3) ) 2
REE, 3 B SRR N VG T 2RE T TH AT LA I e 14 41 70 1) 24 32 B AR AR
00751  [Efr

Ah, T EMEAEARFERERMEFCER. T EMRRMEFLEAE %
WEMIHE, B T iZE— DA R P B E 5 R A 5 1 R 1 B BR
FREAFPEFEEE T RER DS ANE RS 255 6 WA ge % i 2450
FTEFENK T L EYIRAL 2R B S A 4G & Tk 0 28 T 3 AN S R 28, 49 dn 20 ) A
ZH, SH, ISC, 14C, 15N, 180’ 170, SIP’ SZP, 358, 18F %ﬂ 36C10 @ﬁ***@ﬁ%%*ifﬁﬁ{j%ﬂ]/
B HAD R 7 i A R R 803X T A& FLAT 2458024 5 b nT 452 1 3h AR A R W ) — 350
55e AR ERARCHE TSP LMR 28 w77 AT o 54, g a5 | AN T80V R A7 2=
Blhn °H 5% 1C IR EARC I T EYIE S A / SBURMA L L i XS
FIRL R, B CH) e —14 (MC) , BT a7 5 il 4 AN S AROAS I B8 T2 R AR 3R 1 o EERL 1Y
R Z B CH) BIANR T & i T FEAL R A ic i &Y s AR R v A
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BITACH o B m A RS E 1 B A A A 15 o ) 2 3 S BB IR ) 7 B, L AE R 2 350
5 NARKAR R WL 5L 77 % RIS ZRARIC I T4 & 90385 T LLUE IS 34T 78 A o7 &
AE A IR Hr 7 AR ST A B8 SE Tt A51) 350 2 v R 1) 2 358 70 v A DT AR, 10 25 2 3145 1 [R] A2
RARIC I S S SRR Z AR B R BN P ) 4

[0076] My T 3EI HEAR BN 75 R 2 AN A% HZ AL A P B AAREE, ST CH) T LIS
L&Y o Prak e A B ) 2 [ 3R RN 2 HH TR 3R A% AT H 7 A A 27 SN IR T 2 AR A,
I AE [F) 7 R AT He 2 Ja B FE B T 75 B R 2 e B b I AR A ™ A o B0 ()[R 7 3% 1 A8
T8 B S A e ) I I DR e S0k 25 PR A ) 2R A ) T R BRI . T SRR 22
P RN I B 7 8 e DX e BB 3 e AR B 2, TR AR BT A3 = P oo bl . A T
fERE AN SRIRAEA T S AL B BE T, ky/ky, = 2-7 I ZEZE R R, i
HRZE S T 25 2 A2 T E, MZAG & YO AE R 3 B AIE AT DL 2 25 4l D5 38 I
SR AARB) )

[0077]  HRIAF KB IT A, ASE AN R B 4580 T 280, RN 4ERF 7
BARAMERT . A B HIANIR 2 B Z 480 I RE R &5 5 A ARl . 3T
AT DA AT AR S T B R Az 43 B 723X P S B i S A AR i AR 3 A I EL 1B S, ool
SR I VR I I 0 e A A AR B I 32 B G AR e AL i X T & n & BT
M ERAFE T AL S 25480 ) 2Rt b B B 2, JF AT DUMA N 383 (t/2) VimifdT
BRI HIREE (C) FEFIEN R HIZE (AUC) MITARA BT A B 42 s R 2 s A DL R )3
R R EAPR R KB U BRI

[0078]  FICEAEARHE EIRNE FA X T A AAE A T 1) 2 AN AE A m ] R A
AETHEREFiE AR T T EH s — R 512, Hodr &R 5 5% M
Bl TR TR, M T 1% 8 & S - R 1) — S KR40 B A S U AR . 2 I e
2 A A H ELRS B s o) S8 A A BT 32 M A I G AR T . DA DT 3, BT X R 2
I — EAS e, W E BRGS0~ 3HAT UY R 2 i 22 100%.

foo79] S I AEPH IR - EASH AT DL T SELE 1640 & M0 AT ) 1 16 FIAE 1
T ek BTH B AN BREE A B AR A . i, 2R B4R i i S Ak — & (C-H) Bl
I, TUPRT DA BE A S AR SR 2 R k2 BV R A S B2 AR P i 7 A, R
K52 R A R BR L E D . v DR BB HoAR H 5 TR - S8 e A5 8., 1
£ Hanzlik 2 N\, J. Org. Chem. 55, 3992-3997, 1990, Reider Z A, J. Org. Chem.
52, 3326-3334, 1987, Foster, Adv. Drug Res. 14, 1-40, 1985, Gillette & A,
Biochemistry 33(10) 2927-2937, 1994, and Jarman 28 A\ . Carcinogenesis 16(4),
683-688, 1993,

[0080]  MhAh, AW K25, Hoa & 20 —Ma T Kb & / B 24577 T 252 () 6
AR A AR FOSE AR e A4, 3 H A BB TR &4, A IR A/ s8]

foog1] 24l 7RI AT LA LAFR) B T T4 7, BRI B 5 T TP E A . AR
PTG IT W E 25 25 07 VA0 B8 3 (R A 8 VAR FRIRAES , IXFR B A7 T A S 0 0. 5 mg &2 1 g,
ik 1 mg £ 700 mg, JEHALIE 5 mg £ 100 mg KRR A B AL EW, BT LA LA & L pr
%2 23k /il il IR S S i = =X VA Sl (1= qe AR e 845 o WPy v viod < B == 0= v 1 | PR e i
PEZH 5311 _E 3R F 7 B B 20 7] B B AE S 20 B8 IR e il 57 o e A, R DAASE FH 2447 St 3
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CLAR T R 4 6 TR O 2 1
[o082)  ZHNl I AT LT A T L8 R FE T F ARS8 7 R4 26, B T (B8 DSl F )
EL B R AR D T T BB ) DI S 5 (A B T LR 8k o 2
) Jr k. SR AT LG P 2500 U A0 0 7 I il 6, I, 53 25 5 A )
SR

[o083] 3¢ T [1 e 26 0 250l 7 T B B i T S0 24, W, IR 70
LSRR« A AR AW s o 4 Y SR ) T R R SR £ < SR L i
L s K L

(o084l [KIJL, i, 75 11 HRSA T F AU RE AT OB L T, AT LT P 43 L5 5 D1
O 2 2425 55 MO PRI 005 0 0 2 T = K S5 o AL AR 6
N A BT A0 NN , 5 DAL PRI I 2B ) i g o PR AL
S, AR S TR ) TR AT DA LR O R BRI
(oos] [ BEFIRT LI T 72 <) 46 40 1 BTk O3 A T4 90, J 45 SLH 0 IR 06 W e 5
e TS SR R0 0 P 43 OO R 7 T R . BT 5 AT
RI0E 2 BRI BB AR &, TS HEAT S . T A DS TR 2 S R R 2
ORI %, AT LR I3 ARSI 7, A, S e 5 o

[0086] 41, 1S A5 1 7 B, ST B 6 5 20 SR A A B AR B IR
E . ATAORE SRR, WK, R I B B - FURK, th TR
B, AR 2 80 T 4 1 2 P sl SRR Y, R PR AT 3R, R L,
il 1R VR Y B T I 4 Y 2. LA
BYEESE. HRAVSIRERIRT ek, TR, B, L, SRR TR
L S0, 45 UL 0, VLR A O3 RS T, AR IRV R A, 3 57 AV
W0, ABFIF AL AR ARIR A 0 F T, 45 LA 7 SO 1 4 0 5 B
FOR A, (T SR ) R, 30 PR 2T 4 3, DI e 2 KR i e ) 7
WRBLH ) i, ke ) R R (WS, 4k ) B/ SRR ittt
B L, T L SRR AU ) A T BLKE A AR A T TR <R 2 S
S RN T S e o0 4 24 35 SR PR 0 S SR, 9 L AL
1 R 0 B AR 7% 7T WA AU Mo T P DL, (IR 48 ST ARy e, 9 S
TR 9 T R A AR T LR B B 6 3B B9 SR, 4 B
. AR IR A LR, B A AR L AT BL S B
PV IS 2, T 55 BB F ), 50500, 7R PR MEAT X R T b 0 T B 6 ot
5t BRI  R A B P8 2 AL B R WAL 7T DL Yk I i 2
5 o, B A8 X IR 791 6

(oo87] i L) 46015 56 G 3% 0 1 BRAEE , SB0 FE0) BSRR A, 8R4 B
0 6 B RO Ao T LA (U A W 515 28 R0 KV K 45 5
L, T8 0 G S O PR 46 10 T BB 500 5 HE T R 1)
ORI B 40T BLIR ISR A ILAC A, W0, Z 3 5 1\ R 2
I L BRI, 197600 SRRV, B, S R AR R SRR , SR A T
USIEL S
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[0088] LSR5 L, T LUK 11 AR S 24 )57 & L R L R S P o T DA % S K B E
1R 77 ORI Z 0 351, 18 gl , 76 58 A9 il 4 45 P i 7 B MU A R

[0089] W] LAZE T HEF ARSI KRG MR T MG YIRI 252 Tz i B 7
AN ST AR SEAE A, v g, /N B 2 BBV K Z VR 2 2 . IR AR T A bl % B
JUEE T G490 T R T T2 s g i o 1l g T FOEL R AR ol o

[0090] = I MALA YA 25% E a2 i3k . HAR Mg R A AR B 22 1B REATAE Pt ml LA
FIRAE NG T 5 A A BRI B sr PR RE2% o ZAk & AT LS 1 v 3E
[ 2P EBAR TR SR X PR A YT LLAHE 5 20 s e 1 , ik e R 4,
SR ¥4 T ik 3 T 5 T e i 5y, TR 8 £ 368 R A T e i S 7y el A Rl 7 328 [ B R P SR SR AE 2
- AR . IhAh, ZA YT LS E A T SL B R ) Re 8 AL VIR R R A
VIREES, BIHINRABR VR ¢ CNER. RRE TR RIFRREEZS (polyorthoesters) « 45
VR TR 2K | TR G R A7 R TG S AN 7K R A A B A B P S 1 B iR BRI R

[0091] &S TIE A Z R 27, T LA RERE 5 52 1A (1 2R B A sl Ta) ' %3 4 ik 0 ok 37 i
BHIERALZS. Bk, 0, F 7€ Pharmaceutical Research,3(6),318(1986) o LLidE H
T IR 1 7 FB YTk, TS 2 4y mT DUMRE S 7] Hh Bk

[0092]  FTLLKSE A T R4S 25 I 25 A& WD EC I R 08 70 FLE R TR T AR A
TR A7 B A 751 1 257 AR A R

[0093]  SXFF-VA YT IR FE BT AR A2, 45 dm s R0 R Bk, A 3k b, DA 3 4 7 el L B )
T aREs T ). TERC TS B PCE RIS LT, 36 PR 2 20 7T DL A i Bk mT VR 1 L 3
B o 30, AT CUR PR 4L 2 5 K i R LB Rl B K R R — i 1, 15 3L
=

[0094] &S T JRERLS T HR I () 2590 )55 G 3 i AR 7] L m i M 4 2 Vs F B VA Bl R
P R R KT R

[0095] &G T RHEEE T 10 R B 254l SR ELFE BE AR BT AR 1K

[0096] &EA T E M4 26 1M 239 5 aT LA DA 7R BB A 7 3048 T

[0097] &G TS ERAAMZMHIR (H A ARy g EA ) a5 EA I 20 2 500
KA FEURLAR (AR 771) FL R SR SR 1) 75 45 2 10 5 B AR R B0 5 IR AR B 370 1) 25
O I S RN o DA SRS 5 Bl BT A 25 1 A @ ) GRURTE MR IAYI R ) , B 56
I P 2L 1A 7K B VR o

[0098]  &EA TWL A 24 1 265 ) 71 5 Ak MRy B 28571, L mT DA 45 A 2R AL 0 n I 43
ficgs ( HAmWIZ 24 (aerosols) \ZALAREURAGS ) k=4,

[0099]  S&A T B 45 245 1 25l 710 T L DARH 38 A4 2 U8 770 R AR 771 A0 711 YR IR Ak B
FAIE RS 2

[0100]  3& & T 8 A5 25 B 25 ) 35060 35 K R 7K G B VE SR VR, He & B e Ak 771
S PP EE FRTE S A5 B e AR S TR T RS AR RSB AT DL BE
A RN B 750 R K AN AR K TG T TR TR . 57058 BT DA PR R B ) R R AR AR 24, 9 s
(22 SR, B ARATEAR T (T ) RS, Wit R TR B Z iR A, B INJE
RO ) e 6 FH 7K o AR FE TC 7 1) 48 P YA S VA Y AN VR 2700 T A T8 B R 771  JBRL 7 A
£ o
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(01011 AF MM, B 1 E R 52 B4 7 2 Ab, 570k vT DL B A 8ids A o T BAA S
AU ) B AL E B s R, 940, 3& AT R 24 R R0 AT LR B R R A
(01021 X I ALAWIMIEIT A AEIR T B PR =, A5, a0, s i a Ffk EH, 575 2
YBIT IR D93 S A 7 B R B, 0 R RN 45 25 07 v, 9 HLiR & HVR T IO R AR B IR
KR o« SR, AR A R AL WA MR IEFH AR 0. 1 2 100 mg/kg 24k (I3 )
RE TG, G A AE R R 1 £ 10 mg/ke AREATEE . Kk, x5 T HEE 70 kg KA
W L ZN )Rt , 45 K () SE BRI 7E 70 1 700 mg 22 [A], oA Ay DL DU R B 5 & ) T =X Bl
W VR — R AR GEEIa, —FE. =57 U E . A EEANTIE) RS
Tz, RS HFEME . 3R BRI B B S E ReAT AR S, T DR
PEA R AP B (G R R BOR I E T DMBUE 72, R A EE S Ti6)7 L1
B S B B I
[0103]  IXFPRAYMIIE A VAT v LA B B B U 55040 591 49 BE Y6 7 A 3 2 4 R S B
XM R RIS AR B A R B B4 &4
[0104]  BUAh, AR K 25, HAE 2 D—MX 1 L&Y / 8L 2% 8252 13
AR SR ARFO S AR AR, LG B A LU TR A, A A /D —Fh B 20 P 2 5y
[0105]  AKBHIEW K T A RIS A2 B4 (258

(a) AMENN TGV /8252 T 52 (1) £ BAR s A AR ST AR e f 4, gt H
B A Ll VRS9

F

(b) HRUEMHEAWEEL S .
[0106] IZEMBEIESIEIAEDR, WS T, ML RSB . B annT DAk
SE R, BN B AR BA TR A SE I TG AN/ B 25 5 T 352 0 LV )
AN STAR ST R A, B L BT LU B R A4, FIE R R e 25 9is 4 4
[0107]  GIASCHTH, “YRYT 7 38 58 4 B 4 Hb s 2 -5 998 i B9 AH S FRDREIR, B0k 2% %
H B AR R IR 13— 20 e B AL, BRI BT 1 Ak T B i B RE 1) S S A ) R
[R5 9 B AE o
(01081 53 (1) (b EWH RIIARTE “H & 18R 57 A EGEE 7 Hjsk 2 5 03 i 5O
FHOCHPREIR 1 B, BRAE IS Pk 22 B (b AR S8R 1)t — 20 K fe BORAL 1) &, SRR i 1 A AT A
SCHIT A FE 90 B A T T8 BRCAR ST T A T 95903 1) s 56 22w 1 28 28 o 977 B8 895 L 0 B i , 1
U1, JERE PRI S PZEBRIL  JhiE « AR PR L
(01091  FE—ANsiiti 7 S, 2 (1) WG 20 2 Be % 76 41 B 40 1) o 4 5 6 T 1)
&, AN, R ANEAR A . FE— SRS T S, AH bE TR 40 A ) A4 I HR I e 5K A
Fg s M, 20 (D) AL &Y A RCE BE % 18 20 i b 00 1) i 8 55 18 19 10%..20% . 30%- 40%- 50%-
60%- 70%-+80%- 90% 5% 99% H1EtE. X (1) (& YIHIA & &E, lhn, £ AH Y, o] LAk T
PR 7K 5 an, 8 F IR Rz B A 4h 29 i B A ) &, 2908 0. 005 mg/kg &
FAREEZ 10 mg/kg BEHEHE.
[o110] Hi&

AR TALE Y 0T TR T BB O MUE B A / BUmAE . KA R L& ria
7 T E AT G 5 55 AT 9RE 4 T A B AR 55 2 ok 58 A A5 A AH 5 100 I 2 95 26 A BT
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28R O IR L TE S ECC UBEZE | 78 1L/Cs 77 % 36 « o I A2 995 A1 B2 A1 JE Bl Rk AS A2 1)
S E R 2L AL o H T BT T B I 3R BUBRNE , 3 T A S g O B 1 B e IR
2 BUBE PRI e LA G AR SR A E AN AR AR B PR o DRLUtL, 500 PR s ()8 M v ITURRIE , 451 2
B0 U 9 AR R I 452 0 AR T R 47 e T I R A ORI L AR A O 1R K A I RCRE ) K e
B P AE R

(01111 5340, AREIE T AT T 1897 5O 2OREA / BUph 22 1R AT i A/ B
TE o IS8 B3 I PR S5 O 22 B O SR 2850 A0 48 M I3 R0 4G #2421 AT 1t 5 491 G 42 82
NN RE AT AT 7R 2 1 BRI  E1 < Ak D A0 22 R A A FRDIR O o

[0112] AR BIALE Wi n] DL 75 4 B 11 53R 01 45 24 2 e B ARG Rz JBk 16 B i Tk v Bz i
FEAE o B RE R R B I 52 e TR 0 R i e o R () R LR 0 Rl it B
NERRFE MR (k) 724, RIA & B -& YR vl U a7 e . itk SR T4k &
YT LLEE VR TT 23 SO B R G n 25 4% b FRAVE BT 20 SR B o AR BRAGEYmT AR TR 97
595 B R I AA an P B 2%« ATDS /N JLIRRIESRE  JRAT I e AH SS IR iE

[0113] SR IPA I S L5 8 R At DG 15 4% 2 Bt b i iz 7% V3R R It B s B 5% o
[0114]  BEFERX T AW/ BH 2522 1 nT 3252 10 2 L 5L AR S A A4 RN S A4 S 4 4 FH 11l
FARIT BT R FL B FASN 75 5 1) %958 B FASN 155 5 A i IR 25 0 ) F a& , Horpoi 1%
J73%, XA IR IT 7 W BIRIE AL 4 T A E R IEA KW ED . BT ER
P 8 i AR A I T DI Ik AR s RN SR e T e 7 B %% 77

[0115]  KIA“FASN- 55 B BURRE "V S B 1t T FASN 35 14 I B 2% 25 A1 . 5 FASN V%
PHEAH O B LG AE « 22 R PR AEAL, O LB KRR 28 22 e 43 493 AUAN (R 2K SEAE
[0116] AR EARW KA T WEWMH % Bl 852 13 B4R S M AR AN ST AR e f A
AFEH A LR PNR S Y, H 697 Horb FASN frid] 8350/ 5508 dil 24 F 959
(0117 AR EAARW KA T WEWMH 2% Bl 852 13 B4R S M AR AN ST AR e f A
AFEH A LR R G, HH T3] FASN.

[0118] AR EARW KA T AWM 2% Bl 8252 13 B4R S M AR AN ST AR e i A
AFEH AR IREY, HH TR AE . 2 K AL O L PR « H AR P 22 R g4
AN AT 2 SEAE o

[0119] AR B EARYS J 6 TT BUIBG it « 22 R A AL | O I 20 « FRAK A 28 2R Se 401493 A1
AR A 2E 7 v AR A LR Z RN R TAHRER R T a2y s En]
252 1 Eh  H AR SR AR L STAR S AR B TR

(01201 X I A EW0] H TI697 BB AR PE i AR AN BR T <3k, 350, HRH, 17, W
M (throat), &1E, A%, M (larynx) , W (pharynx) , 4, &, i, &5 1%, B, B, 555 1%,
Bt 75, B, s, IR, SO B AR AR T, B, BRI, I, kR A, B R, I,
JR IR, i, XS RGO E , SEARIRE A MYEYE I (blood—borne tumors) .

(01211 Ak, 3T AL nT H T35 77 BT B A0 A 2R P e e 0 47 P i (b 8 S o ) 2
Ji& 588 « 1.7 « Bannayan—Zonana 4% & ik « Cowden %% « Lhermitte—Duclos %% « FLARIE 4 14
FLARSE Wi lm MR Ewing PQPR W BESUVLIRIR 2558 JBE0RE  BSOMR 4258 A AR &6 e« Sk 3t
Jeb B e RS S SR 2R O B L RV L A0 A R L PR B AR B AR IR B B
A1 e
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(01221 X T AL-AWn] 3697 8RB AR SR 14 1O A B S IR A BR T - B3k 72, 3))
KA A B A R 1 GBI , 1 Tt r R, O VR 2, 6T o S B S B B i e U A
(Y Sfe o P 45345 o

[0123] ARV RiGdT H5E B B G BL R 5L 49im 77 7%, HA 50 7 Z X &
SBTHRITAMERNR T LED.

[0124]  fLeth, A BRPS I HL Ao i 1) 5 i o

[0125]  HppfLiHh, A B Je Forp i A iE M 5 v, o 545 7 2 /0 — R A s v
29 R AR B B 25 24

[0126]  AFFHI T AT LS e CArEIT I CBRFESUER ) HE925. AR
F ARAE “HUig A7 ¥ T8 97 e H 45 T B e hE i 3 ATk .

[0127] A& PRI IT o] UAE R —I7 iR R, 80 B 17 AR L& LA,
A DLAFE AR AR BURYT BT o IR0 AT DAL HE DL 250 (e s 751w i — Fhak
ZFh

(i) e N RER BT ROPTIEFE 25 / BtRg 2 / DNA- 35 7 e L2 &, i etk 57 (43
WA R AR BN VBT RIE B R T IRETT FVH Z LA B R ) s AR 2y (fian
PO R 2450 T A I T 5 R T AR NGRS B R I ZE L R A L TR P R R RN
TR ) P PUAER (FIUER R E RN ER ERER 2SR A B ER.
RRULE PHAHE Z23ER CONLRE R D ADLMER ) ;JiH L5 (HlKERLR
A B K T S A AR T B 3R T 3 K T B e D S A2 R AE MR L A AN 2R R
W7 ) YA A B R (a0 BE B E WK VAR AN B JE VA L e Y e FRIA R RE L R
BRI R ) DL ARR TR (dn, 4 s R4k IR, 13— I — 4 FE R AN 4 R I i )

(11) MM HFE W HTES R 25 (B Wb 58 55 FEIm oK 25 V% 8 55 I 5 55
iodoxyfene) \MEBE ZARIRE AT 25 (Flans e ml o ) PukEsER 2 (Bl RE % . s
J& . Je B KR FNEE BRI A 42 i ) LHRH 5470771 55 LHRH BB (451 40 28 55 it AR 58 79 B AR RO AT
FrEAR ) A (AN R A 2R ) 5 A B R (A0 an R AR e SR #h e vorazole
WKPESEHH ) A5 a 34 i B 55 Wi R AR A

(1i1) F0Hs 4 f R 22 254 (49404 ) B 1 B4 ) 55 a0 B 57 5w Ad F0 PR 21
i O S AR D RE AR A )

(iv) A PH 7 Ty ae i H i 551, 45 dnss 5 F 40 i) 70 60 48 AR R P pk L AR K IR - 52 4
ik (Flan erbb2 Hidk i Z BT [Herceptin™ ] FIHL erbbl Hifk vh ih Z Bty [C225]) .
T W 35 2 T T O A1) 551 S 2 VA T 411 ) ) N 22 IR/ 5 TR B U ) A an e B A K TR
FZOEAMHIFR (1 1 EGFR 5 s 2 R W g ) 771, v 4 N- (3— & —4- JUOR L ) -7- HI&A
B —6- (3— M IRA P 4L ) mEmkIbk —4- i ( #HIEEJE (gefitinib), AZD1839) . N-(3- ZHk
FERIE ) -6, 7- X (2- HEIE CHHE ) Bk —4- i (IR HJE (erlotinib),0S1-774) Fl
6— PMRIENGHE -N- (3— &l —4- ORI ) —7- (3- MR RIS IE ) MEmenpk —4- )2 (CT 1033)) .
A5 /ISR AT A A A DR SR A ] 70 R 451 2 P 248 o A A BRL - SRR A 55 5

(v) P A 2, v Qo3 s Py Rz A R 48 F R S S0 afn 7 A ple 2 (A3 an e I
TN R A P AR K R T A DUAR BT [Avastin ™ ] BLR A JF 1 bR F) 55 2 1 I8 Le 4,
&%) W0 97/22596.W0 97/30035.W0 97/32856 F1WO 98/13354) F1LAF: & LI /E H 4k
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EW (R BECE o v B 3 DhReHIHIFIAN M A KM )

(vi) L8 43105 2, o 0 B 3% 3 VT A4 A BLE [ B L R HE A T 4 & 4 W0
99/02166. WO 00/40529. W0 00/41669. W0 01/92224.W0 02/04434 F1 WO 02/08213 ;

(vii) STk, Blanst s EIR4E RS ik, w0 ISIS 25039t Ras ) JT ik

(viii) FEDI7 Ik, G456 0 B A0 57 5 3% K 1) J7 ik, ¥ 40 5% % p53 B 5% & BRCAL B
BRCA2\GDEPT  ( J& [R5 2 BT 2577735 ) Sk, 18 G 150 P e v e it 2 Pl i)~ i o 4 T
A i T P 00 S R G o B85 AT BB T 32 R K79, W N 2 25 UL DA A

(ix)  SRBEITVE, CLAE B s in B fir e A P S 8 S P PO AR SR PN 7 2, 8 L I 440
AR 2. AR 4 SR - BRI vA R R e G, el T 400G S B A
PR3P, A5 P G SR BE 20 09 v » T 4 O DR 2 8 (R AR R 4 I, {58 P 4 O A1 2 2 £
T3 AN 2R R 7 VA 8 P DU R LA PR 738
[0128]  SKEH N& | Wik, (AR, 530 T ML &EH .
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#1.
s i BB e A AT
FI % PR~
S B B 19 I AL EE: 41
b 37 o A M S R
7N (B S
JEFH IR HEBR I %
8y T LI
. S GIE k)
FIERENT
A2 it #1 +H
By F ZD-0473 (AnorMED)
R 1 # H1(Aetema)
Carboxyphthalatoplatinum | ¥##I(Johnson Matthey)
Tetraplatin BBR-3464
Ormiplatin (Hoffrnann-La Roche)
TR SM-11355 (Sumitomo)
AP-5280 (Access)
LAt 2y £ R 2 T il 2
i Pl ie — Hidh
R g 6 S A
5- G R I (BT k]
R g ] 4 T
2- 6o S o i 2
6-F VG AL R
6115 1% Ty My i i (SuperGen)
B 5 kA iE(Bioenvision)
20 5 4 B Y 1% 125 (MGI Pharrna)
A DMDC (Hoffmann-La
Idatrexate Roche)
LARIEHL Y (Taiho )
oAb e MR | 2w 14 LA Hé(SuperGen)
R FF P 4 9 % HE(Daiichi)
AL Quinamed (ChemGenex)
EIEHER R S A 7 5% Hi(Sigma- Tau)
LB HE(CPT-11) Diflomotecan  (Beaufour-
nak U R !rngniﬂs (Taiho)
R iripnd o
Dexrazoxanet (TopoTarget) Wb 7 B (Spectrum)
J-107088 (Merck & Co)
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JL 74 B (Novuspharrna) | BNP-1350 (BioNumerik)
SR8 F AU P(Exelixis) CKD-602 (Chong Kun
BBR-3576 (Novuspharrna) | Dang)

KW-2170 (Kyowa Hakko)
S ETRESE 3 PR E(LEL R ED) W AEARRF
R (] 5 5%) Azonafide
Deoxyrubicin Anthrapyrazole
& d:A Oxantrazole
WG ERABH) A
XA it 2 1T HEHE 25 (Blenoxan)
Therarubicin Bleomycinic acid
ik R MR EA
Rubidazon W3R =B
Plicamycinp e WG HEC
EEIZF S MEN-10755 (Menarini)
Cyanomorpholinodoxo- GPX-100 (Gem
rubicin Pharmaceuticals)
AFCH A (Novantron)
PLAT 2 51 250 KN SB 408075
AT (LS (GlaxoSmithKline)
Bk Al E7010 (Abbott)
-2 PG-TXL (Cell
Therapeutics)
Eggg IDN 5109 (Bayer)
bl A 105972 (Abbott)
AR A 204197 (Abbott)
EZHralfliT10 (NCI) LU 223651 (BASF)
HURI 1 % (Fujisawa) D 24851 (ASTA Medica)
Mivobulin (Warner- | ER-86526 (Eisai)
Lambert) HEW 5 T A4 (BMS)
i 5% T (BASF) Isohomohalichondrin-B
RPR 109881 A (Aventis) (PharmaMar)
TXD 258 (Aventis) ZD 6126 (AstraZeneca)
185 4B (Novartis) PEG-Paclitaxel (Enzon)
T 900607 (Tularik) AZ10992 (Asahi)
T 138067 (Tularik) 'DN-5109 (Indena)
Cryptophyein 52 (Eli Lilly) [AVLB (Prescient
KAE W 7 (Fabre) NeuroPharma)
i B fth §T PE (Teikoku |Azaepothilon B (BMS)
Hormone) BNP- 7787 (BioNumerik)
BMS 247550 (BMS) CA-4-iil 4 (OXiGENE)

BMS 184476 (BMS)
BMS 188797 (BMS)

X w b iT-10 (NrH)
CA-4 (OXiGENE)
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Taxoprexin (Protarga)

FHEACREHEIR | R L TLE S|
e (i nde Atamestan (BioMedicines)
] S iy e YM-511 (Yamanouchi)
Formestan

Jia T -5 e i Y | 55 5 il ZE(EDi Lilly) A ih JE(Eximias)

el ZD-9331 (BTG) CoFactor™ (BioKeys)

DNAFSHLH i V1% 52 (PharmaMar) o B B M (Baxter
i ® Wt K (Baxter International)
International) Apazigquone (Spectrum
1 &% 1 + 32P (Isotope Pharmaceuticals)
Solutions) 06~ 1L B IGH (Paligent)
Thymectacin (NewBiotics)
Edotreotid (Novartis)

2 JE He R B M40 | Arglabin (NuOncology | # Wt 7% JE (Johnson &

il Labs) Johnson)
¥ 8% JE (Schering-Plough) | 4% 35 (DOR BioPharma)
BAY-43-9006 (Bayer)

AW ) CBT-1 (CBA Pharma) Zosuquidar — £h F@ 3k (Eli
Tariguidar (Xenova) Lilly)
MS-209 (Schering AG) b ik gk

(Vertex)

HE A LW BN | Tacedinaline (Pfizer) IS A L

04k ) SAHA (Aton Pharma) (Titan)
MS-275 (Schering AG) Hi B ik (Fujisawa)

i @ F RN | Neovastat (Aeterna  Labo- | CMT -3 (CollaGenex)

Bl A% 15 i i 40 | ratories) BMS-275291 (Celltech)

EEb Ty 37 Y ] b (British  Bio- | #4L{lai<(Aventis)
tech) Didox  (Molecules for
Gallium maltolate (Titan) | Health)
Triapin (Vion)

TNF-aif#h )/ 4k i F) 42 (Lorus Therapeu- Revimid (Celgene)

fi b tics)
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A K FE-ASZ RS B BT il 2= H(Abbor) YM-598 (Yamanouchi)
il ZD-4054 (AstraZeneca)

PR 2R | 4E ' OBE B i (Johnson & | B 4EARE(Ligand)

Johnson)
LGD-1550 (Ligand)

G 45 V5 A7) T # DexosomefT i%(Anosys)
Oncophage (Antigenics) Pentrix (Australian Cancer
GMK (Progenics) Technology)
[ 405 55 17 (Biomira) JSF-154 (Tragen)
CTP-37 (AVI BioPharma) | ##3E# ¥ (Intercell)
JRX-2 (Immuno-Rx) Norelin (Biostar)

PEP-005 (Peplin Biotech) BLP-25 (Biomira)
Synchrovax # T (CTL MGY (Progenics)

Immuno) !3-Alethin (Dovetail)
o FE B ¥ M (CTL|CLL-Thera (Vasogen)
Immuno)

p21-RASH i (GemVax)

WHEMPIWAEZ | HEWE Y [EE
B E ke &
Y WIER K
=X PR LS REP S
Idenestrol FE A Fi b
CLARFE 2 pIACE T
FH R84 ] Leuporelin
e Bl S5 611
IR S AL A 1%
1 2 ] I8 fih ik
FH 552 JETKEF
L4 KAEiH
FH i 25 P-04 (Novogen)
il BE 25 2-HIE#E  BY(EntreMed)
Toremofin Arzoxifen (El Lilly)
b 2K

Hazh 124 filb 431135 (Light Sciences) | Pd-Bacteriopheophorbid
Theralux (Theratechnolo- | (Yeda)
gies) Lutetium-Texaphyrin
¥ ¢ 3% - 4L | (Pharmacyclics)
(Pharmacyclics) PR
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BRI AR | D 88 (Novartis)

BT 7T

* B OK 1% (Sugen/Phar-

“macia)

ZDIS39 (AstraZeneca)
I # ¥ ¢ (Oncogene Sci-

enee)

Canertjnib (Ifizer)

ff1 @& W (Genaera)

SUS416 (Pharmacia)
SUGGOS (Pharmacia)
L4190 (AstraZencea)
ZD6474 (Astrafencea)
FLA A JE (Novartis)

PK1166 { Novartis)

GW2016 (GlaxoSmithKline)
EKB-509 (Wycth)

EKB-569 (Wyeth)

'SR-27897 (CCK-A 51 7,

Sanofi-Synthelabo)
Tocladesine ( 2 AMP 8 &)
fl, Ribapharm)

Alvocidib (CDK 1 5 #) |
Aventis)

CV-247 (COX-240E1H], Ivy

Medical)y

PS4 (COX-2 441 dd #
Phytopharm)

CapCell™ (CY P50 5 ],
Bavarian Nordic)
GCS-100  (gald £ 5L # ,
GlyveoGenesys)

GUTIT G #e I VY o 4 0
fil, Aphton)

LW (NG P, Allos
Therapeutics)

PI-88 (£ e 22 i 40 o A1)
Progen)

Tesmilifen (41 1% 55 4t A,
Y'M BioSciences)

S0 (AL I 12 52 4R 3 B,
Maxim)

i P 0k Bk (EMPDH A0 8 A7),
Ribapharm)

LR Rk SN

32

Kahalide F (PharmaMar)
CEP- 701 (Cephalon)
CEP-751 (Cephalon)
MLNSIS (Millenium)
PROC412 (Novartis)
Phenoxodiol ©)

il Z 2K P Hi(Genentech)
C225 (ImClone)
rhu-Mab (Genentech)
MDX-H210 (Medarex)
204 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1CT1 (ImClone)

BCX-1777 (PNP #0161 7 ,
BinCryst)

S 0 % R R R e N R R,
Alfacell)

Galarubicin (RNA E
], Dong-A)

v 33l W) (i LA, SRI
International)

N- Z ¥k 1 e & M (L LA, |
Lambon)

R- %, L2 % SF (NF-x B4 i ),
Encore)

3CPA (NF-xB 0 & ),
Active Biotech)

R TR (D
Z AR AH, Leo)
131-1-TM-601 (DNAH B AL
TransMolecular)

Efornithin (ODC 49 5 7,
ILEX Oncology)

R 0 1 (0 S e A |
Yamanouchi)

Indisulam (p53 & & & ,
Eisai)

Aplidin (PPT #00 4 .
PharmaMar)

Bl ZAF P HLCD20 5T 4K,
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| Merck KGaA) Genentech)

SR-31747 (IL-1 5 U M |35 % 1 30 (CD33 4t & |
Sanofi-Synthelabo) Wyeth Ayerst)

CCI-779 (mTORB K& | PG2 ( & i {2 # 3 ,
#l, Wyeth) Pharmagenesis)

fi % &F Bk (PDE-V 31 ] #7), | Immunol™ (= 5{4#k 11K,
Cell Pathways) Endo)

CP-461 (PDE-VIHIFA), Cell| = & B JK 1 (K 1 A 25,
Pathways) Wellstat)

AG-2037 (GART $J1 i 7 ,| SN-4071 (BRI 24, Signature
Pfizer) BioScience)

WX-UK1 (£F 586 808 | TransMID-107™ (4 £ 4
17, Wilex) #, KS Biomedix)

PBI-1402 (PMN 1 # 7 , PCK-3145 (¥ 1 {2 &t 7,
ProMetic LifeSciences) Procyon)

) 4 K (R 1 440 0 57, | Doranidazole (39 1 {2 2 7,
Millennium) Pola)

SRL-172 (T- 41 2 #) #% 70), | CHS-828 (411 fd #5447, Leo)
SR Pharma) S AL TR (4L 7], NTH)
TLK-286 (7% It H HK-S¥: 8 | MX6 (i -2/l MAXIA)
it 1100 16l 77, Telik) Apomine ( % 12 {2 i 7/,
PT-100 (K F#5) 5, ILEX Oncology)

Point Therapeutics) Urocidin ( # 1 {2 i 7,
K Wk Z bk (PKC 0 1 7 , | Bioniche)

Novartis) Ro-31-7453 (¥ 12 {2 3 /7,
& 8 40 2 -1 (PKC ) # 7, La Roche)

GPC Biotech) Brostallicin ( # 1 {i£ #F 7,
CDA-IT ( # 0 { ¥ # , Pharmacia)

Everlife)

SDX-101 ( # o 4 3k 7,
Salmedix)

Ceflatonin ( ¥ 1" {2 3 7 ,
ChemGenex)

[0129] A4S 4 HlFE~ N E X

aq (ZKHET)  h (/N ), g (52 ), L) ymg (25 ), MHz (&A% ) ymin. (5080 ), mm (2
K ), mmol (ZZEE/R ), mM( ZBE/RIRE ), mp. (ME4), eq( ¥&E ), mL(ZTFF), nL(f¥
F£), ACNC Z )5 AcOH( 18 ), CDCL, (SiARE AR )5 CDLOD (JiAX HEE ), CHON( 2 )
c-hex (M ki ), DCC( M A% — A% ), DCM( & H k¢ ), DIC( SRR % ),
DIEA( = &2, — i ), DMF ( — H Rk JKZ ) , DMSO ( — FH B, ) , DMSO-d, ( Frifb — HH I
BA ), EDC(1- (3— —HJE - &3k - A3 ) -3- 2Pk — W% ), EST ( FEME S HLE) ), EtOAc ( &
TR ), Et,00 — Wk ), EtOH( ZFF ), HATU( — W3t a3 - ([1, 2, 3] =mJf [4, 5-b] it
WE —3- JEAE AL ) - WHIAE |- RN RUEIR £ ) , HPLC (/=R A (il ), i-PrOH(2- A
B ), K,COs (BRIRER ) , LC VAR TE ) , MeOH ( HHEE ) , MgSO, ( BREREE ) , MS ( i #i ) , MTBE ( H
FORCT 2B ) , NaHCO, (B ER S8 ) » NaBH, (HIIALTL AN ) , NVM (N- H IS bk ) , NMR (A% B4R )
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PyBOP ( R FF =Mk —1- & — (0L — = — A a1 — S/ AR 2L ), RT(=I) » Rt (fREH
i8] ), SPE ( [ AHFZEL ) , TBTU (2— (1-H- 2RI =Mk —1- J& ) ~1, 1, 3, 3~ DY H LR 645 DU S0 R
), TEAC=20% ), TRAC =5 482 ), THF (PUEWRNE ), TLC(EJZZEHT ), UV (5AhL ) .
[0130] @Q[ﬁlﬂl E m iﬁ‘ EIE

45 .

GST = AW H K -S- el

FRET= ZGILIRAE RS

HTRF® = ( 5AHE 8] 73 #7278 56 )

HEPES =4-(2- $23L 2,38 ) —1- R 20 R 22 v 771

DIT = BRI HHEE

BSA = 4L AR A

CHAPS = &7E5 ;

CHAPS = 3-[(3- JH[EFad N4 ) — HAk4k 1-1- iR L.
[01311  AJIEIBR& G FASN [ 2E M4k & 103 e it

JE T2 A 1 FASN 9 BAT A Ak v PE Y 2 DI RERE, T 7EAC LR TR £ 2% — CoA F
P Mt —CoA ()5 B[R+ NADPH A74E T & B BE NG T B JCHE KR E I —CoAs i 5 & Rl
S04k NADPH fi NADP SEF . HHF7E 340 nm F¥#EUKTE 460 nm T & HH 15 G T NADPH AH b+
NADP ELAT iy S B 51 72 28, 1% I B ] DUIB I 5 S 5im FE FAe (R ol M 4%
[0132] B4k FASN JEMEMPRTE Greiner (AT 454 384— FL2% I B B MR
1E 8 K1 L TR AR AR 384 FL i [a] s 3l 77 % 9 s g i AT T i =
ik 7EAFLH, 5 3 1l 40 oM NFEHEKARHTER &8 (FE N SF9 4HiE =42 /e
FERE S W A 2 o) rh :50 M BERR PR ZZ 7] pH 7.0, 0.005 % (w/v) BSA, 2 mM Z Bt
Ik, 0.02 % Tween—20. ZRJ&, WM AT G&afsmliy 2 1l ¥ 200 WM NADPH, 28 5 s =R H 30
IMCER 2R DR AR TR 10 P BEIR EE AL B LIRS B2 1 % (v/v) I DMSO &% & . 1E
FRTNEEZREWERA 16 5080 BT )5, B2 nl ERYER (80 1 LBk
B —CoA, 240 MM A Ek —CoA) FFUAEEN.. 1E 340 nm ¥ K NEA GT#L) FI7E 460 nm
WK TNRMEIEN T, XHEnvision 2R 10EEs (Perkin Elmer LAS Germany GmbH) i3
AT 58— DR M (— AN ] 50 o 7E IR T B 1B 30 438 2 Ji5, £ Envision Hff
5 FRAH [ 280 R AR 5 Y88 BE (B AN 8] A AR o 3@ it MR — sk ] o ) 2 A1 ik
5 I [E] S EAE AT s (TERR N 2 J5) . M RIHE SR ZE . X8 B2 Bt NADPH
A2 o BT fE FH PR3 20 BUME A2 JE 3R OB . G GSK837149A (Sigma—Aldrich) , 7 5-10
MM ) B TR 253 222 {E . [ KR H GeneData 27 Symyx Assay Explorer® &
Condosseo® I & #HI{E (1C50) .
[0133]  7E L[HIFA T [, A A& LA C RN . 7B I 1) S o) o, o JUAR B 7 JE 48 AR
T B 2 =W ARG, a0 SRR L, IS oK, W AR 7R % pHAB AT &2 2 A1 10 2 (8], F 1R 41
B SRR RUR AW, 03 S A, RN T A WLAH, 28K, IR sk R Y i g 2 i 4
1k, F1 / B4k sm it . (ERERR b0 REH Pl c 2B 2 Bs / WEE 9: 1.
[0134] LCMS:

J1% A
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J7¥%  A-0.1 % HCOOH 7E H,0 1, B-0.1 % HCOOH E CAN tf : Vit — 2.4 mL/min.

¥ : Chromolith SpeedRod RP-18e ( 50x4. 6mm)

71 B

J7i%E 0 A-0.1 % TFAZEH,0 %, B-0.1 % TFA #E CAN tf : JiifE - 2.4 mL/min.

FE : Chromolith SpeedRod RP-18e ( 50x4.6mm) (50 x 4.6mm) .
[0135] 7 Bruker DPX-300, DRX-400 m{ AVII-400 43y FA# FHmARE IR 1S 51
NAARIETE T NMR. LA ppm AHXS TR R EFIE e 6 (6) (8 = 2.49 ppm XtF
H NMR 7£ DMSO-dgH' ) o 'H NMR HHEAGEM T ALk (EE, MEaHH, ME3). =
BASIT s (FIE), d (W&E), t (=), q (PYIg), m (£ZI1§), br (FEIE),
[0136] —MA

R, V
oh B 5 L o
A o ,«Q\( ANA ¢

Y Y
. TFA % 1
0 XX, o HES
x;ﬂ"’x"‘,}[/lL wf \.. 20 R A \} (E
A _X R? ﬁ %sz z HN’Q\-{G
R X; 2 e R:‘rl b
xTFA =X xHCI

R+ HIJE, BUTH:, R, AN

Y : Cl, Br, I&{ -0S0,~R;

R, HEE, =G, ORIL, HORPI

Base : NaH, KH, LiN(i-JN3%),, LiN((CH,;),Si),, Na,C0, K,CO, Cs,C0, NaOH, KOH

7 =Cl, Br, OHBU&HILHELEE - 0-CO-CH,ak

- 0CO-C,H;.
[0137]  sEjitafl] 1

4= (1, 3~ ZRFRmEME —2- FE ) -N-[ (1R, 3S) -3— ( LIEZIE ML ) HRHE ]-N- HIE -
HlEE ("A17)
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% Lo —— A Q
.

Huw-— G,
H.C (1)
0 *}
Yy
0 ¢
o "
Q “CH,

a0 o

("A17) o 4

OH o
HHQ(

N” c) H,C HN-_CHs
5

1.1 ¥ (1S, 3R) =3— (U T A BE Ak — F 2k — &0k ) - SR P R (Roberto J. Brea
Angew. Chem. Int. Ed. 2005, 44, 5710 -5713) (90 mg; 0,37 mmol), Zf% (2.0 M
T, DY AR ) (555 K1; 1,11 mmol), N-(3— —HIFEEILNRE ) -N - 230 — W%
EEEEEE (142 mg; 0,74 mmol) Fl 1- BEEFK I =M/KE4Y) (56,65 mg; 0,37 mmol) VAR
T 5 ml N,N- ZHEHS A Bm 4- FEEEE (0,122 ml; 1, 11 mmol) H7EZ R F K
FEZIR AW 14 /M. FIZK (10 ml) FRiz e MO 2 x 10 ml 2/ ZEEAEL.
3 x 10 ml f7KA T x 10 ml BIERKBEERE FERIAILE, £ Na,S0, T4, i JEH 28 &k 21 LA
343 100 mg (100%) N-[ (IR, 3S)—3-( L FEZHE FIEEL ) PR JGHE J-N- FHOE - AR HERAUT
fis (1); LC/MS : 271 (M+H) .

[0138] 1.2 [a] N-[ (IR, 3S)-3-( L BEZ & IR AL ) PAIAE J-N- L — AL R U T I
(1) (100 mg; 0,37 mmol) 7E 15 ml S HEHIERFIMA=®M AR (1 ml; 13 mmol) .
FEE I NI 14 /0, SR 578 523 NI T8 L3R4S 105 mg (100%) TFA #EhJE )
(1S, 3R) -N- &3 —3- ( AL ) SR el (2); LC/MS @ 171 (M+H) o

[0139] 1.3 #f 4- ZRJFWEME -2- - KHIER (4) (Dinesh Kumar Aust. J. Chem. 2008
(61) 881 - 887 ) (50 mg; 0,21 mmol), (IS, 3R)-N- ZJE -3-( FHFEE L ) Rk Ik
e =8 OmE: (2) (59,42 mg; 0,21 mmol.), N-(3— —HIFEEILHIL )N - 2K T
g gtk (HT &) (60,1 mg; 0,314mmol), A 1-FFIKIF=M (32 mg; 0,21 mmol)
WAT 3 ml N, N- —HEHBERZ b, SR EE N 4- R (& 5O (91,9 ml; 0,84
mmol) o TEZE I FHF IR BIRAH) 14 /Mo SRA 10 ml BI7KFRE R B 3 x 10
ml B PR GERAEE. H 3 x KR 1 x #EhKEEEHREHRANUZEHE Na,SO, T, I8, 2K
B, @t s ENTE (S R 95:5) Aifkik RWLI3RE 65 mg [ A& TE
() (78. /%) 4—(1, 3— ZRIFEMEME —2— FL ) -N-[ (1R, 3S) —3- ( ZIEFFE FEEIL ) 3A3E J-N- H
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B - RKHEE ("AL7)
LC/MS : 392 (M+H); 'H NMR (500 MHz, DMSO-ds) & [ppm] 8.26
(d, J= 8.3 Hz, 2H), 7.86-7.80 (m, 2H), 7.72 (br. s, 1H; NH), 7.65-7.55 (m, ZH),
7.45(pd, J=7.4, 1.3 Hz, 2H), 4.89, 4.00 (2x br. s, 1H, Lk #=1:1.8 lieht SRtk
M ), 3.06 (q, J=6.6 Hz, 2H, NCH2), 2.91 (br. s, 3H, CH3), 2,67, 2.49
(2x brs, 1H, L5 =118 Jef a5 ), 2.20-1.52 (m, 6H), 1.00 (t, J
=7.1 Hz, 3H, CH3).
[0140]  SEjitafs] 2
N=((IR, 3S)-3— & %= 2 & B Bt 2 — ¥F ¢ 2 ) -N- W1 2k —4-(1- W9 2 -1H- 2% Jf B
Mg —2- 2k ) - RHIEERE ("A27)

H,C HN~CH XTFA

CH,

KRR (2)  (SZifl 1. 2) FEHRRRT 4- (1- & -1H- ZfmKkme —2- 5 ) - 2R H
FR AL T EaR 7y (Sl 1. 3) B Ruzie & ;
LC/MS: M+H = 405; "H NMR (500
MHz, DMSO-de) 8 [ppm] 7.97 (d, J = 8.3 Hz, 2H), 7.88 (d, J= 7.6 Hz, 1H),
7.80 (d, J = 7.8 Hz, 1H), 7.73 (s, 1H; NH), 7.70 — 7.60 (m, 2H), 7.51 (dq, J =
15.0, 7.0 Hz, 2H). 4.90, 4.00 (2x br. s, 1H, lk#=1.6:1, jetk ki s ),
4.00 (s, 3H), 3.06 (q, J = 7.0 Hz, 2H), 2.92 (s, 3H), 2.64, 2.44 (2x br. s, 1H,

tb#=1.6:1  light Stk 4 ), 2.08 — 1.51 (m, 6H), 1.00 (¢, J = 7.1 Hz, 3H).
[0141]  4-(1- FE3E —1H- ZRIFmRME —2- 3 ) - ZRHFER A AL

0,50 g (4,1 mmol) N-HIFE-1, 2- W AIE JZH (0,67 g: 4,1 mmol) 4— FFfpRIEARH
e S H T & BOW /T 20 ml FHEE (5K 0,005% H,0) H. fEAM 1. 17 ml 488 (UK
100%) 2 J&, fE =i FHEHZIR S 14 /NN . B iZ R NVBTR AR 2T, MR EMERT 10
ml [ 5% NaHCO,~ ¥ 2x 10 ml ZFR ZBEAHL . FH Eh/K & I HLZ, 4 Na,S0,
T, I AR BT, @IS EERAE ENTSR A CombiFlash. BELWE : 100% & FH kT
£ 65:35 A& H Kt . LFRABRALIR A 1,15 g LUFRTE 367 mg (33. 7%) kA6 (O [E K
M) 4- (1 HEE —1H- ZRFFmkme —2- J8 ) - SRR HIE ; LC/MS: M+H 267. WA E T
15 ml PUSRIEAN 5 ml 7K. ZE¥RH0 99. 02 mg MY 5, fE =R THHZ RN IRS
Yy 2 /N IETEDRE TG SR 5 ml FRZIRARY), M 1 N HCL Btk (pH~3) F:Hdh
W I R BT AR UTIE D, KBRS, HAE B2 T IRAE HHAE 50°C F T8 L3RS 280 mg (80. 5%) &
T 4- (1- B2 —1H- ZRFmkme -2 2 ) - ZXHER ; LC/MS: M+H 253,
[0142]  sZjiwfs 3

4= ZIFBEME —2— 3 -N-((1R, 3S) -3~ LI IE L IE - P38 ) -N- H 2L - K H e A%
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(”A3”)
Q H,C ””"‘"‘f

KHE (2) (s 1.2) B r) 4- ZKFFMERE -2 3 - KRR (Lloyd J.
Nadeau, Chem. Commun., 2006, 564 - 565) LRI T ik 7k (Mﬁfﬁﬂ 1.3) Az A
Y

LC/MS: M+H = 408; "H NMR (500 MHz, DMSO-ds) 3 [ppm] 8.17 (dd, J =
12.1, 7.9 Hz, 3H), 8.09 (d, J = 8.0 Hz, 1H), 7.73 (s, 1H; NH), 7.63 — 7.52
(m, 3H), 749 (t, J= 76 Hz, 1H), 4.88, 4.02 (2x br. s, TH, [t #=1:2 [
Ktk 4 ) 3.06 (q, J=7.0 Hz, 2H), 2.90 (s, 3H), 2,90, 2.44 (2x br.s, 1H,
=12 Re¥ itk ), 220 -1.63 (m, 6H), 1.00(t, J=7.2 Hz,

3H).

[0143]  SZjufs] 4
4 =[R)—( PYZ — MR —3- L ) S ]- B —4- R ((IR, 3S) —3— L FEa JE Ik
- Mgk ) - I - B

0040

KHRE (2) (SEi] 1. 2) MUNEHrE U 4 - [R) - (PU5 - Wi -3- k) S5 ] - B

A= FIRRLT LTk (SERaf] 1. 3) A izt &9,

LC/MS: M+H = 437; 'H NMR (500 MHz, DMSO-ds) & [ppm] 7.73 (s, TH; NH),

7.70 — 7.61 (m, 4H), 7.41 (d, J = 7.9 Hz, 2H), 7.02 (d, J = 8.8 Hz, 2H), 5.11 —

5.05 (m, 1H), 4.83, 4.12 (2x br. s, 1H, lE4=1:1.6 E¥FHEETY ) 3.92

(dd, J = 10.1, 4.6 Hz, 1H), 3.86 (q, J = 8.1 Hz, 1H), 3.81 (d, J = 10.1 Hz, 1H),

3.77 (td, J=8.3, 4.6 Hz, 1H), 3 05 (q J=7.2Hz, 2H), 2.88(s, 3H), 2.31 -

2.18 (m, 1H), 1.99 (dt, J= 12.6, 5.8 Hz, 1H), 1.95 — 1.58 (m, 6H), 1.00 (t, J =

7.2 Hz, 3H).

[0144] 4" [ (R)—( DUEL — WEM —3- %k ) S0k |- BROK —4- IR A& L
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HO Pﬂ 06#”
paTgopata iy iasvee

= o 00

a) 4 —FEE-POR-4- W (R)-1- - BElE (269.5 mg; 0.825 mmol), HIZR-4-fifi
iz (R)— (VU Mol —-3-2&) BE (200 mg; 0.825 mmol) FIfELH: (350 mg; 1.07 mmol)
FEN, N- ZHIZEHEE (5 mL) HRREYIIMAZE 60 CRE: 4 /M. KA 10 ml /KFR
R BSREYIIEH 3x 10 ml AR AEEFER . AHLEZL Na,S0, T Gt JEHE RS Nk
Vo BRARYIR FH LSS & FHHHGE 8, VA FREERIRJEAE 40°C RAE B R T LRt
300 mg (91, 7%) HEBREAM 4 -[R) - (YR - R -3- 3 ) HIE - PR —4- HR
(R)—1- FJE — BEfig ; LC/MS: M+Na = 419,
[0145]  b)v# 4 -[ (R) - ( PUS - Wk —3- 2& ) & 2E |- K —4- iR (R)-1- W - BEfig
(300 mg) ¥#ET 15 ml PUSRMERD 3 ml KA. TEARIN 54. 36 mg AAMNE L J5,7E 70 C
THEEZ R SRS 14 NEE, FFEERUE FIRAE. FH 5 ml KW, R 1 N HCl #&
1 (pH~3) , FF W It R BT AT Ve 7, F /KB HAE 50°C N 7E 23 T 48 18 L3R A3
210 mg (97.6%) M EEAEAN 4 -[R®R) - (DUE - BRI -3- 3% ) & |- BaK —4- H
2 ;. LC/MS: M+H 285,
[0146]  DIRWIT7EE 1.1 & 1.3 (52l D) &L e

4= R IFIEME -2 B -N- (1R, 3S) -3~ SF PR IE AL — PR 8038 ) -N- I - R AL

("A5”)
Cr-O4a,
\I/N H

LC/MS: M+H 406; 'H NMR (500 MHz, DMSO-ds) & [ppm] 8.26 (d, J = 8.3 Hz,
2H), 7.83 (dd, J = 14.3, 7.3 Hz, 2H), 7.60 (m, 3H; 2xCH+NH), 7.53 — 7.37 (m,
2H), 4.89, 3.98 (2x br. s, 1H, Lk #=1:1.6 ¥ 4G ), 3.82 (dg, J=
13.2, 6.6 Hz, 1H), 2.91 (br. s, 3H, CH3), 2,63, 2.41 (2x br.s, 1H, lE#=1:16
mixture of rotamers) 2.00 - 1.61 (m, 6H), 1.03 (d, J= 6.3 Hz, 6H);

4= ZRIEREME -2~ FE -N- ((1R, 3S) —3- IR FEEHE IR 3% — P800 ) -N- 3 - 2R F G i
("A6”)
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04

.T;U

NH

o

LC/MS: M+H 404; 'H NMR (500 MHz, DMSO-d) 8 [ppm] 8.25 (d, J = 8.4 Hz,
2H), 7.92 —7.70 (m, 3H; 2xCH+NH), 7.59 (br. d, J = 5.6 Hz, 2H), 7.52 - 7.35
(m, 2H), 4.88, 3.98 (2x br. s, TH, b %=1:1.7 ¥ mHEKGY ), 2.91 (br. s,

3H), 2.67,2.38 (2x br. s, 1H, lEF=11.7  Jef Mk ), 2.64 — 2.55
(m, 1H), 2.03 — 1.52 (m, 6H), 0.58 (d, J = 5.2 Hz, 2H), 0.36 (br. 5, 2H);

4~ ZRFEIEME 2~ FE -N- ((1R, 3S) —3— I IE R FE I 3 - A0, ) -N- H 3 - 2R F G fi%

o
OO
a* gl

LC/MS: M+H 432; 'H NMR (500 MHz, DMSO-ds) & [ppm] 8.26 (d, J = 8.4 Hz,
2H), 7.83 (dd, J = 14.3, 7.3 Hz, 2H), 7.68 (s, 1H; NH), 7.60 (d, J = 7.0 Hz, 2H),
7.45 (pd, J=7.4, 1.4 Hz, 2H), 4.89, 3.98 (2x br. s, TH, [L#=1:2 Jet: 5tk
e ), 3.97 (q, J=86.8 Hz, 2H), 2.91 (br. 5, 3H), 2.73, 2.43 (2x br. s, 1H,
=12 Befk stk ), 2.10 - 1.54 (m, 10H), 1.53 - 1.41 (m, 2H),
1.40 - 1.24 (m, 2H);

4= FEFEWEME -2 FE —N-[ (1R, 3S) —3— (¥F Ok F ik — S B W 3k ) — PR 1 -N- F R - %
HEEZ (“A8”)

YL

4= FIFWEME —2— F —N- FIEE -N-[ (IR, 35) —3— (MMt b —1- Pk ) — FhIHE 1 2K F IR i

»’@l A Jng?
or- TN

40

LC/MS: M+H 460:
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LC/MS: M+H 418; "H NMR (500 MHz, DMSO-dg) & [ppm] 8.26 (d, J = 8.3 Hz,
2H), 7.83 (dd, J = 14.2, 7.3 Hz, 2H), 7.60 (d, J = 7.3 Hz, 2H), 7.45 (pd, J = 7.4,
1.4 Hz, 2H), 4.90, 4.00 (2x br. s, 1H, k4 =1.:1.8, R FEERSY ), 3.51
—3.24 (m, 4H), 2.91 (s, 3H), 303,2.78 (2x br. s, 1H, lb#=1:1.8 et it Hilk
Wt ), 2.09 - 1.56 (m, 10H);

4-(1, 3— ZEIFFMEME —2—- ) -N-[ (1S, 3R)-3- ( ZILG I HELIL ) FRRIE 1-N- FIdk - ¢

FERZ ("A107)
M
O

YO'E Ay

° e N~
LC/MS: 392 (M+H); "H NMR (500 MHz, DMSO-ds) & [ppm] 8.26 (d, J = 8.3 Hz,
2H), 7.86-7.80 (m, 2H), 7.72 (br. s, 1H; NH), 7.65-7.55 (m, 2H), 7.45 (pd, J =
7.4, 1.3 Hz, 2H), 4.89, 4.00 (2x br. 5, 1H, [E#=1:1.8 st S EA R S )
3.06(q,J=6.6 Hz, 2H, NCH2), 2.91 (br. s, 3H, CH3), 2,67,2.49 (2x br.s, 1H, ,
=118 JEd iAo ) 2.20 - 1.52 (m, 6H), 1.00 (t, J=7.1 Hz, 3H,
CH3);

4~ (1H- ZRFFIKME —2— 3L ) -N-[ (IR, 3S) -3— ( IR FL ML IL ) PREHE J-N- HIE - K H

Mz (“A117)
[\ b
@jv‘ . xTFA
G‘" HC HNw”
H

LC/MS: M+H 391; 'H NMR (500 MHz, DMSO-ds) & [ppm) 8.23 (d, J = 8.4 Hz,
2H), 7.75 (s, 1H, NH), 7.71 (dd, J = 6.0, 3.2 Hz, 2H), 7.69 — 7.55 (m, 2H), 7.36
(dd, J=5.9, 3.0 Hz, 2H), 4.90, 4.00 (2x br. s, 1H, lk#=1:1.4, K57 HHk
Mt ), 3.06 (g, J=7.2Hz, 2H), 2.90 (s, 3H), 2.71, 2.46 (2x br. s, 1H,
WH=114 HesbS B AP ) 2.05 - 153 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H);

4= RIFLEME —2— F -N- £FE -N=-((IR, 38) -3~ L FEZ K L RE - PR ) - R BE%

("A127)
OfM”O%°

AN~ LoMs: M+H 406:
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'H NMR (500 MHz, DMSO-dg), Ji¢#% st fhite 34 , & [opm] 8.26 (d, J=8.3
Hz, 2H), 7.83 (ddd, J = 12.2, 7.3, 1.9 Hz, 2H), 7.72 (s, 1H; NH), 7.57 (d, J =
8.3 Hz, 2H), 7.51 —7.39 (m, 2H), 3.38 (br. s, 2H), 3.16 — 2.98 (m, 2H), 2.16 —
1.52 (m, 6H), 1.38 = 1.06 (m, 3H), 1.07 — 0.91 (m, 3H);

4— R FEMEME —0— Ht -N- H 3 -N- ((1R, 3S) -3- Z LG L L — R ) - K L%

("A13")
{3
O L

N-( (1R, 3S) —3— £ FE 51 F& H Ik 5k — FR L ) -N— F 3k —4—- IRk 3 [5, 4-b] Mg —2- ik — 2%
HEE ("A147)

N oy, 0
OOy
=\ 0

LC/MS: M+H 393;

'H NMR (500 MHz, DMSO-ds) 5 [ppm] 8.42 (dd, J = 4.9, 1.5 Hz, 1H), 8.31
(dd, J=7.9, 1.5 Hz, 1H), 8.29 (d, J = 8.3 Hz, 2H), 7.72 (s, 1H; NH), 7.62
(d, J=6.6 Hz, 2H), 7.53 (dd, J = 7.8, 4.9 Hz, 1H), 4.89, 3.97 (2x br.s, 1H,
tk#=1:1,9, R STHEEAY ), 3.05 (q, J=6.0, 1.0 Hz, 2H), 2.92 (s,
3H), 2.41 (br. s, 1H), 2.13 = 1.49 (m, 6H), 1.00 (t, J = 7.0 Hz, 3H);

LC/MS: M+H 468;

N=((IR, 3S) —3— LA Z L L — A0, ) —N—- HIBE —4-WEMETF [5, 4—c] MibAE —2- - K
Hilez ("A157)

@;YOjFO 0

HN
N LCIMS: M+H 393:

4 - HARHE - BX2E —4- R ((IR, 3S)-3—- Z RS L WL JE - BRI 38 ) - W 3 - Wbk
("A167)
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m P‘”O’:ff/

LC/MS: M+H 381; 'H NMR (400 MHz, DMSO-dg) & [ppm] 7.74 (s,1H; NH),
7.66 (t, J = 8.6 Hz, 4H), 7.41 (d, J = 8.1 Hz, 2H), 7.04 (d, J = 8.8 Hz, 2H), 4.41
(br. s, 1H), 3.81 (s, 3H; CH30), 3.05 (dd, J = 7.2, 5.6 Hz, 2H), 2.88 (s, 3H;
CH3N), 1.94 — 1.58 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H);

4 -[(S)-(DU& - WRmg —3- 2k ) Ak J- BEK —4- WL ((IR, 3S)-3- L AL & 2k H Bt
- MR ) - WAL - B (TALTY)

‘ D
LC/MS: M+H 437;

4— ZRFEIEME -2 FE -N- ((1R, 3S) -3~ L IEZIEHWEIE - AL ) —2- g -N- HI 3L - K H

fEhz (“A18”)
QM Qe

"H NMR (400 MHz, DMSO-ds) & [ppm] 8.10 (d, J = 7.9 Hz, 1H), 8.04 (d, J =
9.8 Hz, 1H), 7.85 (dd, J = 14.2, 7.8 Hz, 2H), 7.72 (t, J = 5.4 Hz, 1H; NH), 7.62
(g, J = 8.0 Hz, 1H), 7.47 (pd, J = 7.4, 1.4 Hz, 2H), 4.92, 3.91 (2x br.s, 1H, ,
Lh#=1:7, MeHSPHARA ), 3.06 (dp, J=14.3, 7.2 Hz, 2H), 2.96, 2.79 (2x
s, k=116, HeHSHARAY | 3H), 2.65, 2.43 (2x br. s, Lh%=1:1,6,
fie 4 SEHIIRIE T | 1H), 2.06 — 1.52 (m, 6H), 1.00 (dt, J = 14.3, 7.2 Hz, 3H);
N=((IR, 38) =3~ L HEaZ e HI L AL — R AL ) —4- (5— 980 — ARIFIEME -2 L ) -N- HIJE -
HEE ("A197)

F\d; ! HN—"

43

H"““/ LC/MS: M+H 410:

LC/MS: M+H 410;
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"H NMR (500 MHz, DMSO-ds) & [ppm] 8.25 (d, J = 8.3 Hz, 2H), 7.85 (dd, J =
8.9, 4.4 Hz, 1H), 7.72 (dd, J= 8.7, 2.6 Hz, 1H+1H, NH), 7.60 (d, J = 6.8 Hz,
2H), 7.32 (td, J = 9.4, 2.6 Hz, 1H), .4.89, 3.97 (2x br.s, 1H, LL#=1:1.8, fick, 5t
Fifkite 5% ) 3.05(q, J=6.7 Hz, 2H), 2.91 (br. 5, 3H), 2.63,2.42 (2x br.s, 1H,
lE#4=1:1,6, Je¥ ki T4 ) 2.05 - 1.52 (m, 6H), 1.00 (t, J= 7.1 Hz, 3H);

4~ R FEEME —2— FE -N- ((1R, 3S) -3— LI G HEE L - IA 038 ) -2, 6- 9 —N- FI L - K%
itz ("A207)

F
oW
LN
O
LC/MS: M+H 428;

N-((IR, 3S) -3— £ FE & L H Wk 3L — 3R L ) -N- H 3t —4-(5- = & W & &t - P
e —o- 36 ) - ZKHBEZ ("A217)

E , 0
F N N“‘O""’(
?{]-@_\T@i" HN~

LC/IMS: M+H 476;

4~ FRFFMEME -2 JE —N-((1R, 3S) -3~ ZFEEHE ML - PR3 ) -N- HI3E -3- =5 H
I - IR H R (TA227)

ijj
4 {Dg®
N o
@_‘* ! :ﬁJ
o
LC/MS: M+H 460:

4-(6- F — AR IFWEME —2— ) -N- (IR, 3S) -3~ L FZ AL L RE - A AL ) -N- HIRE - O
Bt (“A237)

ota

HM
" LC/MS: M+H 426:
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'H NMR (500 MHz, DMSO-dg)  [ppm) 8.24 (d, J = 8.3 Hz, 2H), 8.03 (d, J =
1.9 Hz, 1H), 7.86 (d, J= 8.5 Hz, 1H), 7.72 (s, 1H; NH), 7.60 (d, J = 6.8 Hz,
2H), 7.49 (dd, J = 8.5, 2.0 Hz, 1H), ), 4.87, 3.96 (2x br.s, 1H, Lk #=1:1 46,

eRs SRR A7 ), 3.05 (g, J = 6.6 Hz, 2H), 2.91 (br. s, 3H), 2.61, 2.43 (2x
br.s, 1H, , ¥ =1:1,46, Jet, kiR 54 ), 2.06 — 1.49 (m, 6H), 1.00 (t, J =
7.1 Hz, 3H);

N-((IR, 3S) -3—- ZFE G FE H R IE — PR3 ) -N- F 3 —4- 25 —2- & - K HI LG ("A247)

N ! w yy 0
oy C roﬁﬁ_f
LC/MS: M+H 401:

N=((1R, 3S) -3— £ F& & J& H I 2 — PRI ) —4- S5 R bk —6— 2 —N- HH 3 — 2R FH g i
(”A257)

LC/MS: M+H 402;

'H NMR (400 MHz, DMSO-dg) & [ppm] 9.66 (s, 1H), 8.64 (d, J = 6.2 Hz, 1H),
8.54 (s, 1H), 8.46 (d, J = 8.7 Hz, 1H), 8.33 — 8.16 (m, 2H), 7.99 (d, J = 8.3 Hz,
2H), 7.75 (s, 1H; NH), 7.57 (d, J = 7.6 Hz, 2H), 3.06 (p, J = 7.1 Hz, 2H), 2.91
(br. s, 3H), 2.09 — 1.54 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H);

4= R IR —5— Hk -N-((IR, 3S) —3— LI HE Ik — A0k ) -N- F L — S0 R i

("A267)
OOy
O T
LC/MS: M+H 391:

N-((1R, 3S)—3— 7, & & 3 W M & ) -N- F R —4-(1- O3 -1H- ZF JF ek
W —5- I ) - K% <A27>
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LC/MS: M+H 391;

4— F M —2- 3 -N-[ (IR, 3S) —3-(4— .5 - WRIEE —1- Fedk ) — FRRIE 1 -N- FI L - %
I iE (7A287)

Ol
x:ﬁ*@i’ 5@\

4= I —2— FE -N- FR PG HE P -N- (1R, 3S) —3— ZJES L R - B3 ) - K
Bz (“A297)
0

o Ty

WS Loms: e 432;
N- (1R, 38)-3— Z B3 FRESE — BRIEE ) —4- (1H- M|k —2- B ) -N- FE — 2R FR A

("A30”)
o]
& ind
N
H LC/MS: M+H 390

N-((IR, 3S) -3— L FEZ FE I WEIE — IA L ) -N- I —4-[5- (Mg —1- B3 ) - 2K 3F
Wame —2— 3 |- ZRHERAZ ("A317)

Q&@*Ojf ey

Er”
LC/MS: M+H 489:

4= R FFIEME —2— FE -N-[ (1R, 3S) -3~ (A3 H 3 — G B 3L ) - 3A T 3 J-N- 3 - K
FRERZ (7A327)

46
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Qﬁf@j O
LC/MS: M+H 446;

'H NMR (500 MHz, DMSO-de) 5 [ppm] 8.26 (d, J = 8.4 Hz, 2H), 7.83 (dd, J =
13.4, 8.0 Hz, 2H), 7.73 (s, 1H; NH), 7.60 (d, J = 7.1 Hz, 2H), 7.49 — 7.37 (m,
2H), 4.89, 3.99 (2x br.s, TH, Lb#=1:1.7, i RHAREY ) 3.11 =272 (m,
5H), 2.10 — 1.34 (m, 13H), 1.23 — 0.97 (m, 2H);

4= R FENEME —2— Kk -N- FUEL -N-[ (IR, 3S) -3— (AR T it —3- LA AT ) - H K

B ]- KB ("A337)
O\
HI.“
HM
g o
LC/MS: M+H 420:

4— ZEFFIEME —2— J -N- 3L -N- ((1R, 3S) —3- {[(S)—1- (VUS, - ki —2- 3L ) R -
FE AL |- PRI 3E ) - zlsEﬁ@?aH;z ("A347)

N%Qi?io‘{}
a

LC/MS: M+H 448; 'H NMR (500 MHz, DMSO-ds) 5 [ppm] 8.27 (d, J = 8.3 Hz,

2H), 7.98 — 7.72 (m, 3H), 7.61 (d, J = 6.9 Hz, 2H), 7.46 (pd, J = 7.4, 1.4 Hz,

2H), 4.91,4.00 (2x br. s, 1H, LL#=1:1.8 JeH T HERTY ) 3.89 -3.78 (m,

1H), 3.75 (g, J = 6.9 Hz, 1H), 3.61 (g, J = 7.2 Hz, 1H), 3.16 - 3.06 (m, 2H),

2.92 (s, 3H), 2.90 (s, 3H), 2,72, 2.55 (2x br.s, 1H, , lh#=1:1.8 ¥ ik
1rih), 2.03 - 1.58 m, 9H), 1.49 (dqg, J = 14.4, 7.2 Hz, 1H).

4= FFFIEME 2 FE -N- FE3E -N-((1R, 3S) -3 {[ (R) —1- (UG — Wk —2- 3L ) FEE |- &
FEHRIE |- PRI ) - ztsEF'@%Eﬁ (”A35”)

Q?’QA Q HNH
3
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LC/MS: M+H 448; "H NMR (500 MHz, DMSO-ds) 5 [ppm] 8.27 (d, J = 8.3 Hz,

2H), 7.98 —7.72 (m, 3H), 7.61 (d, J = 6.9 Hz, 2H), 7.46 (pd, J = 7.4, 1.4 Hz,

2H), 4.91,4.00 (2x br. s, TH, LL#=1:1.8 Ke§t 5t HfAilL &+ ) 3.89 - 3.78 (m,

1H), 3.75 (q, J = 6.9 Hz, 1H), 3.61 (g, J = 7.2 Hz, 1H), 3.16 - 3.06 (m, 2H),

2.92 (s, 3H), 2.90 (s, 3H), 2,72, 2.55 (2x brs, 1H, , LEE=1:1.8 e 5 Mk

w4 ), 2.03-1.58m, 9H), 1.49 (dq, J = 14.4, 7.2 Hz, 1H);
4= FEIRIEME 2 5 N-[ (IR, 35) -3~ (2~ HIUIE - ZIEEIE FHLAE ) - 3R /R 0E J-N-
- SRHEEE (7A36”)

LC/MS: M+H 422; "H NMR (500 MHz, DMSO-dg) 5 [ppm) 8.27 (d, J = 8.3
Hz, 2H), 7.89— 7.79 (m, 3H), 7.61 (d, J = 6.7 Hz, 2H), 7.46 (pd, J = 7.4,
1.4 Hz, 2H), 4.90, 4.00 (2x br. s, TH, [kR=1:2 Kkt MkRAY )3.34
J = 5.6 Hz, 2H), 3.31 (s, 3H; OCHs), 3.24 - 3.18 (m, 2H), 2.92 (s, 3H), 2.08
~1.52 (m, 6H);

4= FR I mE M —2— F —N- FFJE -N-{ (IR, 3S) -3-[ (R) - ( DU — Wkl —3— J&& ) & Fk HH ik
F - IR - KW E (TA377)

(_ﬁYQj P“O"Lfi@

'H NMR (500 MHz, DMSO-dg) 8 [ppm] 8.26 (d, J = 8.3 Hz, 2H), 7.98 (s, 1H;
NH), 7.83 (ddd, J=12.7, 7.3, 1.8 Hz, 2H), 7.60 (d, J = 6.9 Hz, 2H), 7.50 -
7.40 (m, 2H), 4.90, 3.99 (2x br.s, 1H, HL4=1:1.5, st Rk A4 ) 4.25 -
417 (m, 1H), 3.83 = 3.70 (m, 2H), 3.65 (q, J = 8.1 Hz, 1H), 3.41 (dd, J = 8.6,
3.3 Hz, 1H), 2.91 (br. s, 3H), 2.12 = 1.99 (m, 1H), 2.00 —1.54 (m, 7H);
4= FIFHEMe —2- FE -N- H 3 -N-{ (IR, 35)-3-[(S) - ( DU & — Wk —3- & ) & 5E H Bk
BE 1= AR - R HERG ("A38)

LC/MS; M+H 434;
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N

" Cp
8]
LC/MS: M+H 434;

'"H NMR (500 MHz, DMSO-ds) & [ppm)] 8.26 (d, J = 8.3 Hz, 2H), 7.98 (s, 1H;
NH), 7.83 (ddd, J = 12.7, 7.3, 1.8 Hz, 2H), 7.60 (d, J = 6.9 Hz, 2H), 7.50 —
7.40 (m, 2H), 4.90, 3.99 (2x br.s, TH, Lb#=1:1.5, e SFHARGM ) 4.25 -
4.17 (m, 1H), 3.83 —3.70 (m, 2H), 3.65 (g, J = 8.1 Hz, 1H), 3.41 (dd, J= 8.6,
3.3 Hz, 1H), 2.91 (br. s, 3H), 2.12 - 1.99 (m, 1H), 2.00 — 1.54 (m, 7H);

6— 4 W mE -2 -N-((IR, 3S) -3— £ b Fk Ik — 34 Je Ak ) -N— HT L — JO I i

(”A39”)
0
Y@i A
g_‘* N HNe”
O

"H NMR (500 MHz, DMSO-ds) & [ppm] 8.79 (s, 1H), 8.39 (d, J = 8.1 Hz, 1H),
8.07 (s, 1H), 7.90 (d, J = 7.6 Hz, 1H), 7.86 (d, J = 7.7 Hz, 1H), 7.73 (s, 1H:
NH), 7.52 (td, J = 7.8, 1.4 Hz, 1H), 7.47 (td, J = 7.7, 1.2 Hz, 1H), 4.91, 3.99
(@x br.s, H, lL#=1:15, skl a4), 3.14 —3.00 (m, 2H), 2.95 (s,
3H), 2.44 (br. s, 1H), 2.11 - 1.52 (m, 6H), 1.13 — 0.89 (m, 3H);

LC/MS: M+H 393:

5— A LML —0— Bk — nibng —2- IR (1R, 3S) —3— Z B G S W 32 — BRI 3 ) — L — ik
iz (7A407)

o

5 P*“O""f

ST
0 i

LC/MS: M+H 393;

'H NMR (500 MHz, DMSO-dg) g #% 5 My ¢4 it 254 - & [ppm] 9.35 (s, 1H), 8.63
(d, J= 8.1 Hz, 1H), 7.87 (dd, J = 16.0, 7.1 Hz, 2H), 7.83 — 7.62 (m, 2H), 7.60 —
7.32 (m, 2H), 4.93 , 4.00 (m, 1H), 3.11- 3.01 (m, 2H), 2.96, 2.85 (s, 3H), 2.65,
2.44 (m, 1H), 2.08 - 1.53 (m, 6H), 1.10 — 0.93 (m, 3H);
N=((1R, 3S) —3— ZFE &L H I AL — 3L ) —4- (5 H A 2L — R IFREmE —2- 3 ) -N- H
B - RHEE ("A417)
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\ d-;y@fﬂ | ““OM;XL

"H NMR (500 MHz, DMSO-dg) & [ppm] 8.22 (d, J = 8.1 Hz, 2H), 7.73 (br. s ,
1H: NH), 7.70 (d, J = 8.9 Hz, 1H), 7.58 (d, J= 6.5 Hz, 2H), 7.38 (d, J = 2.4 Hz,
1H), 7.03 (dd, J = 8.9, 2.5 Hz, 1H), 4.89, 3.97 (2x br.s, 1H, lL%=1:2, liets 5
Haiki -4 ), 3.84 (s, 3H), 3.14 — 2.99 (m, 2H), 2.90 (br. s, 3H), 2.33 (br. s,
1H), 2.07 —1.49 (m, 6H), 1.00 (t, J = 7.0 Hz, 3H);
4-(5— & — R IFMEME —2- F ) -N- ((IR, 3S) -3 L FEG I MRS, — 3A 3L ) -N- HI L - %
gt ("A427)

Y@i T ¢
c»_{‘ﬁ; N
LC/MS: M+H 426

'H NMR (500 MHz, DMSO-dg) & [ppm] 8.25 (d, J = 8.3 Hz, 2H), 7.95 (d, J =
2.1 Hz, 1H), 7.86 (d, J = 8.7 Hz, 1H), 7.72 (s, 1H; NH), 7.60 (d, J = 6.4 Hz,
2H), 7.50 (dd, J= 8.7, 2.1 Hz, 1H), 4.89, 3.97 (2x br.s, 1H, L 4=1:1.9, jE#t
Hki54) 3.05 (g, J = 6.7 Hz, 2H), 2.91 (br. s, 3H), 2.42 (br. s, 1H), 2.10 -
1.50 (m, 6H), 1.00 (t, J= 7.1 Hz, 3H);
N=-((1R, 3S)—3— & = & 5k W Ik 2 — 26 J& 26 ) -N- F 2k —4-(5— = 960 2 - 2R JF g
M —2- gk ) - RHIME R ("A437)

'H NMR (500 MHz, DMSO-d) & [ppm) 8.34 ~ 8.24 (m, 3H), 8.06 (d, J = 8.5
Hz, 1H), 7.87 — 7.80 (m, 1H), 7.74 (s, 1H; NH), 7.63 (s, 2H), 4.90, 3.95 (2x

LC/MS: M+H 422;

LC/MS: M+H 460;

br.s, 1H, lb#=1:17, KEHSHEESY)3.05(q, J=6.7,5.8 Hz, 2H), 2.93
(br. s, 3H), 2.15 - 1.50 (m, 6H), 0.99 (t, J = 6.4 Hz, 3H),

4=(1, 3— ZRIFMEME —2—- KL ) -N-[ (IR, 3R) -3 ( ZFHEEFE R IL ) PRI 1-N- FIdk - %
FEZ ("A447)

50



CN 104797553 A iﬁ' /2 :ﬁ' 44/68 1L

0
N)’@rk OY
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'H NMR (400 MHz, DMSO-ds) & [ppm] 8.26 (d, J = 8.3 Hz, 2H), 7.88 — 7.78
(m, 2H), 7.74 (s, 1TH; NH), 7.58 (d, J = 7.3 Hz, 2H), 7.51 — 7.39 (m, 2H), 4.94,
417 (2x br.s, H, Lb#=1:2.2, st R 54 ), 3.01 (br. s, 2H), 2.86 (br.
s, 3H), 2.80 — 2.64 (m, 1H), 2.15 - 1.53 (m, 6H), 0.96 (br. s, 3H);
4= R FEREME -2— B -N- (IR, 3S) —3- LI ZHE H Mgt ik — PR Je k) —3— FH AR -N- FE L - O
Nz ("A457)

/
0 0
N‘\)/@//(“'O\(D
(O
M

'H NMR (400 MHz, DMSO-ds) 5 [ppm) 8.09 (d, J=7.9 Hz, 1H), 7.85 (d, J =
8.8 Hz, 1H), 7.80 (d, J = 6.9 Hz, 1H), 7.75 (s, 1H; NH), 7.49 - 7.39 (m, 2H),
7.24 (s, 1H), 7.12 (d, J = 7.3 Hz, 1H), 4.93, 4.07 (2x br.s, 1H, L#=1:1.5,
i A £ ), 3.98 (s, 3H), 3.15 — 3.00 (m, 2H), 2.93 (br. s, 3H), 2.09
- 1.58 (m, 6H), 1.02 (t, J = 7.0 Hz, 3H);
4= R IFIEME —2— B -N- (1R, 3S) -3~ L FEZ I HI M 2k — PRI RR ) —2- FRARCE -N- FE R - O
HEEE ("A467)

N
0
0
@YQA;OY
a2 ~_MNH

'H NMR (400 MHz, DMSO-ds) & [ppm] Jie i 5 My Al 2

7.90 - 7.78 (m, 4H), 7.69 (s, 1H, NH), 7.46 (td, J = 7.2, 1.4 Hz, 2H), 7.39 (d, J
=7.7 Hz, 1H), 4.95, 3.83 (2x m, 1H, [t #=1:1.8, gt Stk ), 3.95
(s, 3H), 3.15 - 2.98 (m, 2H), 2.92, 2.70 (2xs, 3H), 2.04 — 1.44 (m, 6H), 1.08 —
0.92 (m, 3H);

LC/MS: M+H 392;

LC/MS: M+H 422;

LC/MS: M+H 422;

4~ FRFEIEME —2— FE -N-[ (1R, 3S) —3~ ( &3 — H 3 - L H L3 ) - 3A 38 | -N- 2 - %
FRERE (7A477)
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LC/MS: M+H 406:

'H NMR (400 MHz, DMSO-ds) & [ppm] i 5% 5 Ha {4 i &5 4

8.26 (d, J = 8.3 Hz, 2H), 7.83 (dd, J = 13.7, 6.9 Hz, 2H), 7.60 (d, J = 7.2 Hz,
2H), 7.45 (pd, J= 7.4, 1.4 Hz, 2H), 4.93, 4.04 (2x s, 1H, Lt #=1:1.7, 5K
ki o ), 3.29 - 3.16 (m, 2H), 3.10 - 2.70 (m, 6H), 2.13 — 1.57 (m, 6H), 1.19
~0.84 (m, 3H);

4= R FFLEME —2— FE -N-((1R, 3S) —3— - £ FEEFE R FE - IR 3L ) -N- H 3 — Ak i

("A48”)
8]
Nﬂqu ,O\fo
@D WN i

'H NMR (400 MHz, DMSO-ds) & [ppm] 8.26 (d, J = 8.4 Hz, 2H), 7.87 — 7.78
(m, 2H), 7.60 (d, J= 7.1 Hz, 2H), 7.45 (td, J = 7.5, 1.5 Hz, 2H), 4.95, 4.04 (2x

LC/MS: M+H 420;

s, H, LEF=11.7, e ddi e ), 3.30 - 3.11 (m, 2H), 2.91 (br. s, 3H),
2.09 —1.53 (m, 6H), 1.21 - 0.84 (m, 8H);

4 - I - R —4- R ((IR, 38)—3— L& 0 A= WL 5 - 3 2k ) - WY 26 - B i

(”A49”)
O
O loe
N
J NH
=4 LC/MS: M+H 365:

"H NMR (400 MHz, DMSO-ds) & [ppm] 7.73 (s, 1H; NH), 7.70 (d, J = 8.3 Hz,
2H), 7.60 (d, J = 8.1 Hz, 2H), 7.43 (d, J= 7.9 Hz, 2H), 7.29 (d, J = 7.9 Hz, 2H),
4.83,4.09 (2x s, 1H, Lb#=1:1.8, Rt ikmom), 3.05(p, J=7.2Hz,
2H), 2.88 (s, 3H), 2.35 (s, 3H), 2.05 - 1.54 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H):
BEHE —4- R ((IR, 3S) -3- ZJEZIE HILIE - BRRIE ) - WL - BEfZ (7A507)
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r%:

'"H NMR (400 MHz, DMSO-ds) 5 [ppm] 7.81 — 7.63 (m, 5H), 7.49 (t, J = 7.7 Hz,
2H), 7.45 (d, J=7.9 Hz, 2H), 7.40 (t, J= 7.4 Hz, 1H), ), 4.84, 4.08 (2x s, 1H,
tb#=1:1.8, he¥esriid 4 ), 3.06 (p, J=7.2 Hz, 2H), 2.88 (br. s, 3H),
2.05—1.54 (m, 6H), 1.00 (t, J=7.2 Hz, 3H);

LC/MS: M+H 351:

3- & - B —4- R ((IR, 3S)-3— ZIEE I HIEIE - M 3E ) - HISE - W% (AB17)

0
0
Q cl s g
LC/MS: M+H 385;

'H NMR (400 MHz, DMSO-dg)  [ppm] 7.81 (d, J = 6.9 Hz, 1H), 7.77 - 7.65
(m, 4H), 7.50 (t, J =7.6 Hz, 2H), 7.41 (q, J = 7.4, 6.8 Hz, 2H), Hz, 2H), 7.40 (1,
J=7.4Hz, 1H),), 4.95, 3.82 (2x m, 1H, lt#=1:1.6, Sl AESY ), 3.15
—2.98 (M, 2H), 2.94, 2,72 (2x s, 3H , lL#=1:1.6, ek SPHki Y ), 2.65,
2.41 (2x m, 1H ratio=1:1.6, Jic% 5B {A 54 ), 2.02 ~ 1.50 (m, 6H), 1.07 -
0.91 (m, 3H);

N-( (1R, 3S) —3— Z, FE 57 3k FE R — BRIRIE ) —4- (6— W AR 3k —4— W 3 — mikIge —3— L ) —N- I
- R W (7A527)

O
N ’O\{D
N
™~ "F / NH
D N ‘...'-N —
LC/MS: M+H 2397;

'H NMR (400 MHz, DMSO-ds) & [ppm] 7.74 (s, 1H; NH), 7.62 (d, J = 8.2 Hz,
2H), 7.48 (d, J= 7.7 Hz, 2H), 7.20 (s, 1H), 4.87, 4.04 (2x s, 1H, H#=1:1.2,

Jie %y K A ke 590 ), 4.06 (s, 3H), 3.06 (p, J = 7.1 Hz, 2H), 2.90 (br. s, 3H),
2.29 (s, 3H), 2.04 — 1.55 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H);

5— %KL —MEnE —2- R ((IR, 3S) —3— LA a e HIE L — A Mok ) - FHEE - Wk fi% ("A537)
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O
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=N .r‘

.‘_‘_‘JNH

'H NMR (400 MHz, DMSO-ds) & [ppm) 8.89 (s, 1H), 8.19 (dd, J = 8.1, 2.3 Hz,
1H), 7.78 (d, J = 7.5 Hz, 2H), 7.69 (t, J = 4.2 Hz, 1H; NH), 766 — 7.57 (m, 1H),
7.53(t, J=7.5Hz,2H), 7.45 (t, J = 7.4 Hz, 1H), 4.93, 4.132 (2x m, 1H,

L4 =1:1.5, et Stiikiad ), 3.17 = 2.97 (m, 2H), 2.94, 2.86 (2x s, 3H,
b 4=1:1.5, light eiEiR G ; N-CHy), 2.64,2.41 (2xm, 1H b #%=1:15,

e SRR ), 2.10 ~ 1.49 (m, 6H), 1.08 — 0.90 (m, 3H);

LC/MS: M+H 352;

4= (4= E - K ) -N-((IR, 3S) —3— Z I L L — BRI ) -N- F 3t — 2R Ik
f& (“A547)

O
=

N

/ 0

NH
e LC/MS: M+H 409;

"H NMR (400 MHz, DMSO-dg) & [ppm] 7.73 (br. s, 1H; NH), 7.61 (t, J = 8.2 Hz,
4H), 7.51 (d, J = 8.6 Hz, 2H), 7.41 (d, J = 7.4 Hz, 2H), 4.86, 3,95 (2x br. s, 1H,
l=1:1.8, NekhStH kA% ), 3.05 (p, J = 7.1 Hz, 2H), 2.86 (br. s, 3H),
2.56, 243 (2x br. s, 1H, LL#=1:1.8, e AR T ), 2.08 — 1.46 (m, 6H),
1.00 (t, J = 7.2 Hz, 3H);

N=((1R, 3S) -3~ ZIEE L FIE L - PRIEL ) —4- (4- 5 - ZRFE 2 dt ) -N- F 3L — R G
iz (“Ab5”)

A=)
2oy

W=t LC/MS: M+H 393;

'H NMR (400 MHz, DMSO-ds) & [ppm] 7.73 (br. s, 1H; NH), 7.64 (dd, J = 8.9,
5.5 Hz, 2H), 7.60 (d, J = 8.3 Hz, 2H), 7.41 (d, J= 8.3 Hz, 2H), 7.29 (t, J = 8.9
Hz, 2H), 4.87, 3.94 (2x br. s, 1H, k=118, ettt btk a4 ), 3.05 (p, J =
7.1 Hz, 2H), 2.86 (br. s, 3H), 2.56, 2,43 (2x br. s, 1H, [k#%=1:1.8, Jekt 5t by

Wat ), 2.11-150(m, 6H), 1.00 (t, J=7.2 Hz, 3H);
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N=-C((IR, 38) =3~ £ Jk G Fk HY P 2k — 34 03k ) -N- Wk —4- g —4- Bk - O W g Jig

("A56”)
D
N’O\(O .
o s / NH
= nd LC/MS: M+H 352:

'H NMR (400 MHz, DMSO-ds) & [ppm)] 8.66 (d, J = 6.1 Hz, 2H), 7.87 (d, J =
8.3 Hz, 2H), 7.82 — 7.61 (m, 3H), 7.50 (d, J = 7.6 Hz, 2H), 4.87, 4.04 (2x s, 1H,
b4 =1:1.9, leh Stk 4 ), 3.05 (p, J=7.1 Hz, 2H), 2.89 (br. s, 3H),
2.13 —1.52 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H);

N=-((IR, 3S) =3~ LAEZ I HIEHE — A GHE ) —2— 3 —N- F R —4- mEng —4— JE - 2R F i i

(//A57//)
Fo
N'O\fn
I-'*«IIII 5 [ NH
= .- LC/MS: M+H 370;

'"H NMR (400 MHz, DMSO-ds) & [ppm] 8.67 (d, J = 4.6 Hz, 2H), 7.84 - 7.76
(m, 3H), 7.74 (dd, J=7.9, 1.6 Hz, 1H), 7.70 (t, J =5.2 Hz, 1H; NH), 7.50 (q, J
= 7.6 Hz, 1H), 4.93,3.92 (2x p, J=8.2 Hz, 1H, [L#=1:1.8, lieht 5 kith
oW ), 317 —2.97 (m, 2H), 2.94, 2.78 (2x 5, 3H), 2.65,2.40 (2x m, 1H,
Lb#=1:1.8, Besk St HIAI A ), 2.09 = 1.51 (m, 6H), 1.07 - 0.91 (m, 3H);

4 - 7,3 -3,5- ZH -BEE -4- R ((IR, 39)-3- ZREF L3 - S k3L ) -
e - Wefe (“A587)

;o
O

N
O P

'H NMR (400 MHz, DMSO-ds) & [ppm] 7.84 — 7.66 (m, 3H), 7.54 (dd, J = 9.3,
2.9 Hz, 2H), 7.34 (d, J = 8.3 Hz, 2H), 4.93, 3.99 (2x m, 1H, LL#=1:1.7, jie#: 7
kit ), 3.14 - 2.99 (m, 2H), 2.96, 2.81 (2x s, 3H, #=1:1.7, Hek: ik

LC/MS: M+H 415;

W41 ), 2.66 (q, J = 7.6 Hz, 2H), 2.04 — 1.54 (m, 6H), 1.28 — 1.17 (m, 3H),
1.07 - 0.91 (m, 3H);
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2’ — FMIES: - DO —4- R (IR, 3S)—3— LFRE( AL FAMEIE — PRI, ) — HIE - M

(//A59//)
o,/ 0
S
(O AN
N
aac e
LC/MS: M+H 429;

'H NMR (400 MHz, DMSO-ds) & [ppm] 8.11 (dd, J = 8.0, 1.3 Hz, 1H), 7.82 —

7.72 (m, 2H), 7.70 (td, J = 7.7, 1.4 Hz, 1H), 7.54 — 7.31 (m, 5H), 3.06 (p, J =

7.1 Hz, 2H), ), 4.87, 4.02 (2x br. s, TH, LE&=1:1.4, WS HAREY ), 2.94
—2.78 (m, 6H), 2.09 - 1.54 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H);

2 — T AR - K —4- R ((IR, 39)-3- A LS B mE At - FR R ) - |
- BEfZ ("A607)

,4,

§=0 O S 6
O NH
LC/MS: M+H 486;
'H NMR (400 MHz, DMSO-dg) & [ppm] 8.11 = 7.98 (m, 1H), 7.75 (s, 1H; NH),
7.65 (td, J= 7.5, 1.3 Hz, 1H), 7.58 (td, J = 7.7, 1.4 Hz, 1H), 7.46 (d, J = 8.1
Hz, 2H), 7.38 (d, J = 7.5 Hz, 2H), 7.34 (dd, J = 7.5, 1.1 Hz, 1H), 6.67 (s, 1H;
NH), 4.82, 4.13 (2x br. s, 1H, LE#=1:1.7, Rt ikt ), 3.06 (p, J=7.2
Hz, 2H), 2.90 (s, 3H), 2.04 — 1.48 (m, 6H), 1.05 - 0.92 (m, 12H);

2" - AMAEEEE - DR —4- W ((IR, 35) —3— LFEa A I MESE - PR J0HE ) - W E - W%

(//A61//)
o I,.I'NH
..‘S:'D O\(

< LC/MS: M+H 430:
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"H NMR (400 MHz, DMSO-d¢) & [ppm] 8.05 (dd, J=7.8, 1.3 Hz, 1H), 7.76 (s,
1H; NH), 7.67 — 7.55 (m, 2H), 7.44 (d, J = 8.2 Hz, 2H), 7.37(d, J = 7.8 Hz,
2H), 7.34 (dd, J = 7.4, 1.3 Hz, 1H), 7.27 (s, 2H), 4.87, 4.13 (2x br. s, 1H,
tE#=1:1.8, fe¥emihie ), 3.06 (p, J=7.1 Hz, 2H), 2.89 (s, 3H), 2.02 -
1.55 (m, BH), 1.00 (t, J=7.2 Hz, 3H);
£ - - PR -4-HER ((IR, 3S) -3— LA MRS, — PR HE ) - F 3 - Bkfik ("A627)

0
0
O o
mf’ WNH
LC/MS: M+H 385:

'H NMR (400 MHz, DMSO-d¢) & [ppm] 7.80 — 7.69 (m, 5H), 7.55 (d, J = 8.6
Hz, 2H), 7.47 (d, J=7.8 Hz, 2H), 4.84, 4.08 (2x br. 5, 1H, [t #=1:2.1, fief: 5
itk 4 ), 3.07 (p, J=7.1 Hz, 2H), 2.89 (s, 3H), 2.09- 150 (m, 6H), 1.01

(t, J=7.2 Hz, 3H);
2,4 - T - BEE -4- WEE ((IR, 3S)—3- L LG L R — BRI 3E ) - H 3 - kg

(//A63//)
. o)
Dy A~
M
FJ,- WNH
LC/MS: M+H 387;

'H NMR (400 MHz, DMSO-ds)  [ppm] 7.75 (s, 1H; NH), 7.65 (id, J = 8.9, 6.6
Hz, 1H), 7.60 (d, J = 6.8 Hz, 2H), 7.48 (d, J = 7.8 Hz, 2H), 7.40 (ddd, J = 11.8,
9.3,2.6 Hz, 1H), 7.23 (td, J= 8.8, 2.3 Hz, 1H), 4.84, 4.08 (2x br. s, 1H,

k#=1:1.7, Ktk at ), 3.07 (p, J = 7.1 Hz, 2H), 2.89 (s, 3H), 2.04 —
1.57 (m, 6H), 1.01 (t, J = 7.2 Hz, 3H);

2 - =S - R —4- R ((IR, 3S)—3— LS HE FAMEIE — PR IGOE ) — HI: - M

(//A64//)
P o
F 0
N
® g *
LC/MS: M+H 419;
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'H NMR (400 MHz, DMSO-ds) & [ppm] 7.86 (d, J = 7.7 Hz, 1H), 7.82 - 7.69
(m, 2H), 7.65 (t, J = 7.7 Hz, 1H), 7.49 — 7.42 (m, 3H), 7.38 (d, J = 8.0 Hz, 2H),
4.88,4.05 (2xbr. s, TH, Lb#=1:1.5, s S HAiR 4 ), 3.07 (p, J=7.1 Hz,
2H), 2.90 (s, 3H), 2.02 — 1.56 (m, 6H), 1.01 (1, J = 7.2 Hz, 3H);

2,2 - “HIE - K —-4- W (IR, 35) —3— LAEa A MRS — A0 ) - HIRE - B

(//A65//)
O
!
oo hae’
LC/MS: M+H 379,

"H NMR (400 MHz, DMSO-dg) & [ppm] 7.77 (s, 1H; NH), 7.39 ~ 7.16 (m, 5H),
7.16 =7.03 (m, 2H), 4.87, 4.14 (2x br. s, 1H, lb =115, lekh 5 HAiR o ),
3.07 (p. J = 7.2 Hz, 2H), 2.89 (s, 3H), 2.03 (s, 3H), 2.02 (s, 3H), 2.00 - 1.58
(m, BH), 1.01 (t, J = 7.2 Hz, 3H);

4= (W - =5 R -F ) -B2K —4- HIR  ((IR, 3S) —-3- L IEEIE G 3% - PR 3k ) - H
B - Wiz (A667)

o 0O-Oy

'H NMR (400 MHz, DMSO-ds) & [ppm] 7.90 (d, J= 8.6 Hz, 2H), 7.79 (d, J =
8.3 Hz, 2H), 7.73 (s, 1H; NH), 7.63 (d, /=84 Hz, 2H), 7.49(d, J=7.8 Hz,
2H), 4.82, 4.04 (2x br. s, 1H, tb#=1:1.8, Je#: A 540), 3.06 (p, J = 7.1
Hz, 2H), 2.89 (s, 3H), 2.07 — 1.54 (m, 6H), 1.00 (t, J = 7.2 Hz, 3H);

LC/MS: M+H 502;

BRI —4- HIIR F 3L -[ (IR, 38) -3- (1 F 3 — PR PY LU WL 3L ) - 34 ek ] - B

("AB7")
0
0
‘ }q{ T
HM\@
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LC/MS: M+H 377;
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'H NMR (400 MHz, DMSO-d¢) 8 [ppm] 7.95 (s, 1H; NH), 7.75 — 7.67 (m, 4H),

7.49 (t, J=7.6Hz, 2H), 7.45 (d, J = 7.8 Hz, 2H), 7.40 (t, J=7.4 Hz, 1H), 4.83,
4.05 (2xbr.s, H, LE#=1:1.8, it tikiii o), 2.88 (s, 3H), 2.47 - 2.23
(m, 1H), 2.11 = 1.45 (m, 6H), 1.25 (s, 3H), 0.64 — 0.41 (m, 4H);

4— ZRFEMEME —2- FE -N- FEE -N-[ (IR, 3S) -3-(1- F 3 - PR FE & 5 H Ik 3% ) - 3R 1%
B ]- R EERE (“A687)

YO

'H NMR (400 MHz, DMSO-de) & [ppm] 8.25 (d, J = 8.4 Hz, 2H), 7.94 (s, 1H:
NH), 7.88 —7.75 (m, 2H), 7.59 (d, J = 5.8 Hz, 2H), 7.51 - 7.35 (m, 2H), 4.86,
3.96 (2xbr.s, TH, LEH#=1:1.7, W HHAERGY ), 2.90 (s, 3H), 2.45-2.23
(m, 1H), 2.09 - 1.42 (m, 6H), 1.25 (s, 3H), 0.66 — 0.36 (m, 4H):

N-((1R, 3S) —3— Z I FE L IE — BRIRIE ) —4- (4- A JE - I 2 dE ) -N- 3L - ¢
HEZ ("A697)

\Du%o

"H NMR (400 MHz, DMSO-dg) & [ppm] 7.73 (s, 1H; NH), 7.56 (d, J = 8.3 Hz,
2H), 7.51 (d, J = 8.9 Hz, 2H), 7.39 (d, J = 7.5 Hz, 2H), 7.00 (d, J = 8.9 Hz, 2H),
484,397 (2x br. s, 1H, lEH=1:1.9, e ks ), 3.80 (s, 3H; CH:0),
3.05 (p, J = 7.1 Hz, 2H), 2.86 (s, 3H), 2.01 — 1.49 (m, 6H), 1.00 (t, J = 7.2 Hz,
3H);

LC/MS: M+H 418;

LC/MS: M+H 405;

N-((1R, 3S) —3— ZFL o WL 3L — BRI ) -N- FH 3L —4- nthig —4- 3L 2 pedit — %
("A707)

0O
o
N ~_NH
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LC/MS: M+H 376,
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"H NMR (400 MHz, DMSO-ds) 8 [ppm) 8.65 (d, J = 6.0 Hz, 2H), 7.73 (s, 1H;
NH), 7.67 (d, J = 8.4 Hz, 2H), 7.54 (d, J = 6.1 Hz, 2H), 7.44 (d, J = 7.7 Hz,
2H), 4.83, 3.94 (2x br. s, 1H, LE#=1:1.9, Ked% MR A1), 3.11-3.00 (m,
2H), 2.86 (br. s, 3H), 2.10 — 1.49 (m, 6H), 1.00 (t, /= 7.2 Hz, 3H);

4— FEFFngEme —2— i -N- HI L -N-[ (IR, 3S) -3-(1- HI 4L - SR RL & ik W 3L ) - 3R K
B - KHEZ (TAT17)

'H NMR (400 MHz, DMSO-ds) & [ppm] 8.18 (d, J = 8.0 Hz, 1H), 8.15 (d, J =
8.4 Hz, 2H), 8.09 (d, J = 7.8 Hz, 1H), 7.94 (s, 1H; NH), 7.61 = 7.52 (m, 3H),
749 (t, J=7.6 Hz, 1H), 4.84, 3.97 (2x br. s, H, Lk #¥=1:1.6, Jeh: 5 Hifk

LC/MS: M+H 434;

§a ), 2.90 (br. s, 3H), 2.00 - 158 (m, 6H), 1.25 (s, 3H), 0.66 = 0.40 (m,
4H),
4= (4= 5 - S ZHeFE ) N 3% -N-[ (IR, 35) 3 (1— 3 — BRPG 350 L ) - 3F
W3k 1- KRR ("AT27)
0

F—:::;J’O:Ejv

"H NMR (400 MHz, DMSO-dg)  [ppm] 7.94 (s, 1H; NH), 7.68 — 7.56 (m, 4H),
7.40 (d, J= 7.8 Hz, 2H), 7.28 (t, J = 8.9 Hz, 2H), 4.83, 3.92 (2x br. 5, 1H,
k=113, HefhsiHisihie 2 ), 2.86 (s, 3H), 1.99 - 1.48 (m, 6H), 1.25 (s,
3H), 0.64 - 0.39 (m, 4H);
4= FRHFIEIE ~2- JE -N- HUIE N-[ (IR, 38) -3 (1- P2 - 3 P JE 02 A0 ) - 3R
- REE (7AT37)

LC/MS: M+H 419;

LC/MS: M+H 446;
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'H NMR (400 MHz, DMSO-de) & [ppm) 8.25 (d, J = 8.4 Hz, 2H), 7.89 (br. s,
1H; NH), 7.86 = 7.79 (m, 2H), 7.59 (d, J = 6.1 Hz, 2H), 7.45 (pd, J= 7.4, 1.4
Hz, 2H), 2.90 (s, 3H), 4.86, 3.95 (2xm, 1H, LL#=1:1.9, jest kR LY ),
2.39 (br. s, 1H), 2.02 = 1.53 (m, 6H), 1.51 —1.38 (m, 2H), 1.39 — 1.25 (m, 2H),
0.86 (1, J = 7.3 Hz, 3H), 0.60 — 0.39 (m, 4H);

4-(1, 3- ZEFFmEME —2— L ) -N- FI & -N-[ (1R, 3S)-3-[ [ (1S)-1- F L PG AL ] & J& FH ik
B ] RHE R ("AT47)

@_‘Ygﬁ; H":(

]

LC/MS: M+H 420;

'H NMR (400 MHz, DMSO-dg) & [ppm] 8.26 (d, J = 8.4 Hz, 2H), 7.83 (dd, J =
14.4, 7.3 Hz, 2H), 7.60 (d, J = 7.0 Hz, 2H), 7.50 (s, 1H; NH), 7.45 (pd, J = 7.4,
1.4 Hz, 2H), 4.85, 3.97 (2x br. s, 1H, L =117, ¥ P& SH), 3.65
(dt, J=13.6, 6.7 Hz, 1H), 2.91 (br. s, 3H), 2.11 = 1.50 (m, 6H), 1.36 (p, J= 6.5
Hz, 2H), 1.00 (d, J = 6.2 Hz, 3H), 0.81 (t, J = 7.4 Hz, 3H);

4-(1, 3- ZEFFmEME —2— ) -N- FI & -N-[ (1R, 3S)-3-[[ (1R) —1- FF L PG 4L ] & & FP /i
F] RS ] RHER G ("AT57)

0
O
"‘Y@A}“ Hi:
o \‘\
LC/MS: M+H 420;

'H NMR (400 MHz, DMSO-dg) & [ppm] 8.26 (d, J = 8.4 Hz, 2H), 7.83 (dd, J =
14.4, 7.3 Hz, 2H), 7.60 (d, J= 7.0 Hz, 2H), 7.50 (s, TH; NH), 7.45 (pd, J = 7.4,
1.4 Hz, 2H), 4.85, 3.97 (2x br. s, 1H, L #=1:1.7, kst ko4 ), 3.65 (dt, J
=13.6, 6.7 Hz, 1H), 2.91 (br. s, 3H), 2.11 — 1.50 (m, 6H), 1.36 (p, J= 6.5 Hz, |
2H), 1.00 (d, J = 6.2 Hz, 3H), 0.81 (t, J = 7.4 Hz, 3H);

4= (1, 3= FIFNEME —2— 3L ) N-[ (IR, 35) —3— (IF T L JE AL ) PR J-N- Ik - O
Hithz ("A767)

ot et R O
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LC/MS: M+H 418;
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"H NMR (400 MHz, DMSO-ds) 5 [ppm] 8.26 (d, J = 8.4 Hz, 2H), 7.99 (s, 1H;
NH), 7.89 —7.76 (m, 2H), 7.60 (d, J = 7.2 Hz, 2H), 7.45 (pd, J= 7.4, 1.4 Hz,
2H), 4.86, 3.98 (2x br. s, 1H, lE¥=1:1.9, JicHREKREY), 4.17 (h, J=8.2

Hz, 1H), 2.90 (br. s, 3H), 2.22 —2.04 (m, 2H), 2.02 - 1.48 (m, 10H);

4= (1, 3= RIFNEME —2- JE ) -N-[ (IR, 35) -3-[ ( J¢3( -3 Fudkdh T3k ) Sl | 34
[k ]-N- FEE - SR (TATTT)

OO
Q_B/QK(! Hﬁ A

'H NMR (400 MHz, DMSO-dé)  [ppm] 8.26 (d, J = 8.4 Hz, 2H), 7.98 (s, 1H:
NH), 7.88 — 7.77 (m, 2H), 7.60 (d, J = 7.2 Hz, 2H), 7.45 (pd, J = 7.4, 1.4 Hz,
2H), 4.95 (d, J = 5.4 Hz, 1H), 4.89, 3.98 (2x br. s, 1H, LL#=1:1.7, Kkt 5Hylk
AW ),4.22 (dt, J=13.0, 3.8 Hz, TH), 4.16 (q, J = 6.5 Hz, 1H), 2.90 (br. s,
3H), 2.19 — 1.95 (m, 4H), 1.99 — 1.53 (m, 6H);

4= (1, 3— HIMEME —2— F£ ) -N-[ (IR, 3S) -3-[ ( JIiz, —3— #2HLIL T 3L ) FAEHELIEL 1 3
3 1-N- FE - RHIEERE ("AT87)

@fQ’E; Oﬁo‘

'H NMR (400 MHz, DMSO-de) & [ppm] 8.26 (d, J = 8.4 Hz, 2H), 7.90 (s, 1H:
NH), 7.83 (dd, J= 13.8, 8.0 Hz, 2H), 7.59 (d, J= 7.0 Hz, 2H), 7.45 (pd, J =
74, 1.4 Hz, 2H), 5.00 (d, J= 5.7 Hz, 1H; OH), ), 4.88, 3.98 (2x br. s, 1H,
tb#=1:1.5, Hett btk rn), 3.77 (h, J=7.0 Hz, 1H), 365 (h, J= 8.5 Hz,
1H), 2.90 (br. s, 3H), 2.46 (d, J = 7.0 Hz, 2H), 2.03 - 1.49 (m, 8H):
4= (1, 3= RIFHEME -2 ) —2- FAIE -N- FI2E -N-[ (IR, 3S) -3-[ (1- HEIRHE ) &
FEHEIE ] ML ] ORI ("AT97)

seavatad
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“OH | CeMS: M+H 434

OH
LC/MS: M+H 434;

LC/MS: M+H 448;
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H NMR (400 MHz, DMSO-dg) & [ppm] 7.92, 7.89 (2x s, 1H, NH; Lb#=1:1.9,

Wek KI5 4 ).), 7.87 —7.75 (m, 4H), 7.45 (pd, J = 7.4, 1.4 Hz, 2H), 7.41
~7.33(m, 1H), 4.91, 3.80 (2x m, 1H, LL#=1:1.9, Jeh: Sl 59 ) 3.97 —
3.90 (m, 3H), 2.90, 2.69 (2x s, 3H, L#=1:1.9, jEs Sk ), 1.96 -
1.46 (m, 6H), 1.29 = 1.19 (m, 3H), 0.65 — 0.39 (m, 4H);

N- FI3E -N-[ (IR, 3S) -3-[ (1- FZEIANHE ) FIEF WS | A ]-4- (4- mpmedt ) 2K
FRERZ (“A80”)

'H NMR (400 MHz, DMSO-ds) 5 [ppm] 8.66 (d, J = 6.1 Hz, 2H), 7.94 (s, 1H;
NH), 7.86 (d, J = 8.4 Hz, 2H), 7.75 (d, J = 6.2 Hz, 2H), 7.50 (d, J = 7.4 Hz,

2H), 4.85, 3.97 (2x br. s, 1H, LL#=1:1.7, Jight 5l 549 ), 2.88 (br. s, 3H),
2.08 — 1.45 (m, 6H), 1.25 (s, 3H), 0.64 — 0.41 (m, 4H);

LC/MS: M+H 378;

4—(4—- F IR ) -N- I N-[ (IR, 3S)-3-[ (1- HIILIAN 3L ) SR B ] 2R3 ]
KENZ ("A817)

'H NMR (400 MHz, DMSO-ds) & [ppm] 7.97 — 7.90 (m, 5H), 7.81 (d, J=8.4
Hz, 2H), 7.49 (d, J= 7.5 Hz, 2H), 2.88 (br. s, 3H), 4.82, 4.02 (2x br. s, 1H,
Lk#=1:1.8, Mebk MG ), 2.08 —1.45 (m, 6H), 1.25 (s, 3H), 0.63 -
0.40 (m, 4H);
4= ZRIFIEME —2— F -N- (IR, 3S) —3— Z FHERGUHE SR — PAHE ) -N- FE — SR I i

("A827)
O
’O\{O
N M
vead e

LC/MS: M+H 402;

(e} o
LC/MS: M+H 392;
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"H NMR (400 MHz, DMSO-ds) & [ppm] 8.26 (d, J = 8.3 Hz, 2H), 7.83 (ddd, J =
12.4,7.0, 1.6 Hz, 2H), 7.60 (d, J = 7.3 Hz, 2H), 7.45 (pd, J = 7.4, 1.4 Hz, 2H),
492, 4.00 (2xbr.s, H, lb#=1:25, e tlARaY), 316 -2.83 (m,
6H), 2.82 (s, 3H), 2.10 - 1.57 (m, 6H);
N- F3E -N=[ (IR, 3S) -3— (1— 2k — PPN L GUAE FHMESE ) - R0, -4 Wkig -3— 2% - R
iz (“A83”)

8] @]
W’f:ﬁk}
N

'H NMR (400 MHz, DMSO-de) & [ppm] 8.93 (dd, J = 2.4, 0.7 Hz, 1H), 8.60 (dd,
J=4.8, 1.6 Hz, 1H), 8.12 (ddd, J = 8.0, 2.4, 1.7 Hz, 1H), 7.95 (s, T1H; NH),
7.79 (d, J = 8.4 Hz, 2H), 7.59 — 7.33 (m, 3H), ), 4.83, 4.04 (2x br. s, 1H,
lb#=1:1.8, ek Hifhi 4 ), 2.88 (s, 3H), 1.98 — 1.53 (m, 6H), 1.25 (s,
3H), 0.64 — 0.41 (m, 4H);

LC/MS: M+H 378;

4= IR IR —2— Fe -N- B EE -N-[ (1R, 3S) -3-(1- H 3 - 3F TG R H L ) - PRk
B - KW (7A847)

LC/MS: M+H 432;

'"H NMR (400 MHz, DMSO-d;) & [ppm] 8.26 (d, J = 8.4 Hz, 2H), 7.87 — 7.78
(m, 2H), 7.74 (s, 1TH; NH), 7.60 (d, J= 7.8 Hz, 2H), 7.51 - 7.37 (m, 2H), 2.90

(br. s, 3H), 4.84, 3.95 (2x br. s, 1H, l#=1:15 EfFHUHEEGY ) 226 -
2.12 (m, 2H), 2.01 = 1.60 (m, 10H), 1.34 (s, 3H);

4— FEIFIEME —2— Bk —3- FIAR I -N- FE 3L -N-[ (1R, 3S) —3— (1- HH & — 3 5 L 5 3L W ik
) - IR - R ("A857)

LC/MS: M+H 448;
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"H NMR (400 MHz, DMSO-ds) 5 [ppm] 8.09 (d, J = 7.9 Hz, 1H), 7.96 (s, 1H:
NH), 7.88 — 7.73 (m, 2H), 7.50 — 7.39 (m, 2H), 7.23 (s, TH), 7.11 (d, J= 7.9
Hz, 1H), 3.98 (s, 3H), ), 4.89, 4.02 (2x br. s, 1H, L #=1:1.4, jetL 5k
Wt ), 2.92 (br. s, 3H), 2.11 - 1.55 (m, 6H), 1.26 (s, 3H), 0.66 — 0.37 (m,
4Hy);
4= 2R Ff g e -2 B -N- (IR, 3S) —3— 2 F& HY Mt 2 — B a0k ) -N- HY 3 — OF HH ik Jj
("A86”)

b LC/MS: M+H 364

'H NMR (400 MHz, DMSO-d¢) & [ppm] 8.26 (d, J = 8.3 Hz, 2H), 7.83 (ddd, J =
13.1, 7.3, 1.7 Hz, 2H), 7.60 (d, J = 6.7 Hz, 2H), 7.45 (pd, J = 7.4, 1.3 Hz, 2H),
7.23 (s, TH; NH), 6.74 (s, 1H; NH), ), 4.89, 3.99 (2x br. s, 1H, [k#=1:2.0,
HE¥E SRR G4 ), 2.91 (br. s, 3H), 2.45 (br. s, 1H), 2.15 - 1.51 (m, 6H);
4= (7- FIE - keI (1, 2-a] Eme —2- J& ) -N-((IR, 3S) -3~ Z L2 Jk H i 3 - 3£ 1%
B ) -N- FEE - IR RE (TA8TT)

OO
e / HNj

'H NMR (400 MHz, DMSO-dg) & [ppm] 8.72 (d, J = 7.0 Hz, 1H), 8.69 (s, 1H),
8.36 (s, 1H), 8.06 (d, J=8.3 Hz, 2H), 7.73 (s, 1H; NH), 7.47 (d, /= 7.8 Hz,
2H), 7.22 (dd, J=7.0, 1.6 Hz, 1H), 4.85, 4.07 (2x br. s, 1H, [t #=1:2.0,
¥ b ), 3.05 (p, J=7.1 Hz, 2H), 2.88 (br. s, 3H), 2.01 - 1.51 (m,
6H), 1.00 (t, /= 7.2 Hz, 3H);
N-((IR, 38) =3~ £ 3k & K& W Mt &k — 6 3 5 ) -N=- F 3 —4- (56— 1 3k -1, 2, 4] W& —
Mg —-3- 3k ) - FHIBE R ("A88”)

LCMS: M+H 416:;

):M H
LC/MS: M+H 357,
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'H NMR (400 MHz, DMSO-ds) 5 [ppm] 8.04 (d, J = 8.3 Hz, 2H), 7.72 (s, 1H:
NH), 7.54 (d, J = 7.2 Hz, 2H), 4.88, 3.96 (2x br. s, TH, lL#%=1:1.7, Jieh: P #h
it ), 3.05 (p, J = 7.1 Hz, 2H), 2.89 (br. s, 3H), 2.68 (s, 3H), 2.42 (br. s,
1H), 2.06 = 1.49 (m, 6H), 0.99 (t, J = 7.1 Hz, 3H);
4- ZRIFHEME —2- BE -N-[ (1R, 3S) -3~ (2~ FJLEJE —1- FISE - Z SRS HEESE ) - 35
[ J-N- HIEE - 2RI ("AB9”)

o : 0
N)@K
by
98 tooeY
0 H \
LC/MS: M+H 449:

"H NMR (400 MHz, DMSO-ds + CF5COOD) & [ppm] 8.31 (d, J = 8.1 Hz,
2H), 7.84 (d, J=7.2 Hz, 1H), 7.78 (d, J= 8.1 Hz, 1H), 7.61 (d, J = 7.4 Hz,
2H), 7.45 (p, J=7.3 Hz, 2H), ), 4.95, 4.09 (2x br. s, 1H, [L#%=1:1.8,

e SR AR YY) ), 4.35 —4.17 (m, 1H), 3.13 (d, J = 4.8 Hz, 2H), 2.95

(s, 3H), 2.85 (s, 3H), 2.83 (s, 3H), 2.18 — 1.60 (m, 6H), 1.19 - 1.03 (m,
3H),

4— FEIEIEME —2— 3 -N-[ (1R, 3S) —3— ((S) —2— 423 —1- W3 - Z G HEPELIE ) - K
e J-N- HEE - ZRRER R (7A907)

LC/MS: M+H 422;

"H NMR (400 MHz, DMSO-ds) & [ppm] 8.26 (d, J = 8.2 Hz, 2H), 7.83 (dd, J =
14.3,7.3 Hz, 2H), 7.60 (d, J = 6.4 Hz, 2H), 7.54 — 7.39 (m, 3H), 4.88, 3.99 (2x
br.s, 1H, =117, WP HARSY ), 4.61 (1, J=5.4 Hz, 1H; OH), 3.85 —
3.64 (m, 1H), 3.40 —3.29 (m, 1H), 3.26 — 3.12 (m, 1H), 2.91 (br. s, 3H), 2.15 —
1.45 (m, 6H), 1.00 (d, J= 6.0 Hz, 3H);

4— FEIEIEME -2 3 -N-[ (1R, 3S) -3- ((R) —2— 423 —1- W3 - Z S HEPEIE ) - K
e J-N- HEE - ZRRER R (7A917)

S ATa o

66

LC/MS: M+H 422;
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'H NMR (400 MHz, DMSO-dg) & [ppm) 8.26 (d, J = 8.2 Hz, 2H), 7.83 (dd, J =
14.3, 7.3 Hz, 2H), 7.60 (d, J = 6.4 Hz, 2H), 7.54 — 7.39 (m, 3H), 4.88, 3.99 (2x
br.s, 1H, LL#=1:1.7, IEfHEiR T ), 4.61 (t, J=54 Hz, 1H; OH), 3.85 -
3.64 (m, 1H), 3.40 — 3.29 (m, 1H), 3.26 — 3.12 (m, 1H), 2.91 (br. s, 3H), 2.15 —
1.45 (m, 6H), 1.00 (d, J = 6.0 Hz, 3H);

4— R FFEME —2— L -N-[ (1R, 3S) —3—((S) —2— HI& 3L —1- &L - Z LG R PHLIL ) - 3
P 1-N- FE - RHIEE L ("A927)

N O
L4 O
o}
| / HN\\/\D/
LCMS: M+H 436;

'H NMR (400 MHz, DMSO-ds) 5 [ppm] 8.26 (d, J = 8.3 Hz, 2H), 7.87 — 7.78
(m, 2H), 7.71-7.53 (m, 3H), 7.45 (pd, J = 7.4, 1.4 Hz, 2H), 4.87, 3.98 (2x br.
s, TH, lL#=1:1.9, sl sd ), 3.91(p, J=6.THz, 1H), 3.27-3.24
(m, 1H), 3.24 (s, 3H; CH40), 3.15 (dd, J = 9.4, 6.1 Hz, 1H), 2.89 (br. s, 3H),
2.08 —1.53 (m, BH), 1.01 (d, J = 6.4 Hz, 3H):
N=((1R, 3S)—-3— & = 2 K& W Ik 2 — 2F J& 56 ) -N- F Bk —4— (5— 2 ok M 6k — 2R JF g
M —2- 5 ) - RHIEE I ("A93”)

O
0
”z”“s”\@”‘Y@J(fd '@(G
1
o) 0 NH
T LC/MS: M+H 471:

'"H NMR (400 MHz, DMSO-ds) 5 [ppm} 8.29 (d, J = 8.3 Hz, 2H), 8.23 (d, J =

1.6 Hz, 1H), 8.01 (d, J= 8.6 Hz, 1H), 7.93 (dd, J= 8.6, 1.8 Hz, 1H), 7.72 (s,

1H; NH), 7.62 (d, J=6.5 Hz, 2H), 7.47 (s, 2H; NH;), , 1H; NH), 7.63 (d, /= 6.6

Hz, 2H), 4.90, 3.97 (2x m, 1H, Lk =1:1.8, lef BHHHRGY ), 3.05(p, J=

6.9 Hz, 2H), 2.92 (bt. s, 3H), 2.42 (br. s, TH), 2.12 — 1.46 (m, 6H), 1.00 (t, J =

7.1 Hz, 3H);

4= (5~ LTI — FRIRREME —2- 38 ) -N-((1R, 3S) -3— ZIEZ L H It 2L - A AL ) -N- H

Bk - KWW ("A947)
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LC/MS: M+H 484;

'H NMR (400 MHz, DMSO-ds) 5 [ppm] 8.34 (d, J= 1.7 Hz, 1H), 8.30 (d, J =
8.3 Hz, 1H), 8.10 (d, J=8.6 Hz, 1H), 7.98 (dd, J = 8.6, 1.8 Hz, 1H), 7.72 (br. s,

1H; NH), 7.63 (d, J = 6.6 Hz, 2H), 4.90, 3.97 (2x m, 1H, lL#=1:1.6, fie§t 54y
PR ), 3.39 (9, J=7.3 Hz, 2H), 3.06 (p, J = 6.9, 6.5 Hz, 2H), 2.92 (br. s,
3H), 2.41 (br. s, 1H), 2.07 — 1.50 (m, 6H), 1.14 (t, J= 7.3 Hz, 3H), 1.00 (t, J =
7.1 Hz, 3H);
N=((IR, 38) =3~ ZIEGUHEHIILIE — IAII3E ) —4- (1H- DRIE —2- 3 ) -N- HIEE - IR T i
("A95”)

(O~
i |
W B
H LC/MS: M+H 341

'"H NMR (400 MHz, DMSO-dg) & [ppm] 12.59 (s, 1H; NH), 7.99 (d, J = 8.3 Hz,
2H), 7.75 (s, 1H: NH), 7.44 (d, J = 7.7 Hz, 2H), 7.29 (s, 1H), 7.07 (s, 1H), 4.85,
4.05 (2xbr. s, 1H, =120, Jeht FHARSY ), 3.07 (p, J= 7.1 Hz, 2H),
2.88 (br. s, 3H), 2.46 (br. s, 1H), 2.00 - 1.55 (m, 6H), 1.01 (t, J = 7.2 Hz, 3H);
4= (5, T— 9 — A IFIEME —2— 3£ ) -N- (IR, 3S) —3— £ 3 5 Ik H e 3 — B 3L ) -N- H
Bt - KWL ("A967)

O
F "\r‘@’«n@\fﬂ
o /
WNH
F

H NMR (400 MHz, DMSO-ds) & [ppm] 8.27 (d, J = 8.4 Hz, 2H), 7.74 (s, 1H;
NH), 7.66 (dd, J = 8.4, 2.0 Hz, 1H), 7.61 (d, J = 3.2 Hz, 2H), 7.51 (td, J = 10.3,
2.3 Hz, 1H), 4.89, 3.96 (2x m, 1H, b =115, @R H&R 4y ), 3.05(q, J
=7.0,5.9 Hz, 2H), 2.91 (br. s, 3H), 2.43 (br. s, 1H), 2.09 — 1.48 (m, 6H), 0.99
(t, J=7.1 Hz, 3H);

LC/MS: M+H 428;
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7T
4= FEFFWEME -2 FE —N-[ (IR, 3S) -3- (2- ¥1 5k - I G FE PR3 ) - R0 J-N- FI Rk - %%
FHERE ("A977)

(8]
O
@D / HN—_~""0H

'H NMR (400 MHz, DMSO-ds) & [ppm] 8.27 (d, J = 8.4 Hz, 2H), 7.89 - 7.81
(m, 2H), 7.77 (s, 1H; NH), 7.61 (d, J = 7.4 Hz, 2H), 7.53 - 7.39 (m, 2H), 4.63
(t, J=5.4 Hz, 1H; OH), 4.91, 4.00 (2x m, 1H, Lk#=1:1.7, gt 5 Mtk
Wat ), 3.39(q, J=5.7 Hz, 2H), 3.12 (q, J = 5.8 Hz, 2H), 2.92 (br. s, 3H),
2.19 — 1.47 (m, 6H);
N=-((IR, 3S) =3— L EHE MR IE — A0 ) —4— (6- 980 — R JFMEME —2- 3 ) -N- FE L - OF
i (“A98”)

LC/MS: M+H 407

F LC/MS: M+H 410;

"H NMR (400 MHz, DMSO-dg) & [ppm) 8.22 (d, J = 8.3 Hz, 2H), 7.86 (dd, J =
8.8, 5.0 Hz, 1H), 7.82 (dd, J=8.4, 2.4 Hz, 1H), 7.72 (s, 1H; NH), 7.60 (d, J =
6.8 Hz, 2H), 7.31 (ddd, /= 9.9, 8.9, 2.5 Hz, 1H), 4.89, 3.97 (2x br. s, 1H,
lb#=1:1.6, Hefesttitkit 54 ), 3.05 (p, J=6.8 Hz, 2H), 2.91 (br. s, 3H),
2.07 = 1.52 (m, 6H), 1.00 (t, J = 7.1 Hz, 3H):
4= RIFEWEME —2— JE -N-[ (IR, 35)-3- (2 #&HE -1, 1- —HIJk - 2L L H L ) - IR
e ]-N- HEE - ORIl (TA997)

@T@j ?’O'.;ﬁ;m

'H NMR (400 MHz, DMSO-ds) & [ppm] 8.27 (d, J = 8.4 Hz, 2H), 7.90-7.78
(m, 2H), 7.61 (d, J=7.7 Hz, 2H), 7.54 - 7.40 (m, 2H), 7.20 (s, 1H; NH), 4.83

LC/MS: M+H 436:

(s, 1H; OH), 4.86, 3.97 (2xm, 1H, lLH=1:1.7, led AR5 ), 3.38 (d,
J =57 Hz, 2H), 2.91 (br. s, 3H), 2.12 — 1.46 (m, 6H), 1.17 (s, 6H);

69



CN 104797553 A iﬁ'. AR :ﬁ' 63/68

I
N-((1R, 3S) -3— Z I FL L 3L — IR HE ) —4- (7- i — A JFmeme —2— 36 ) -N- Fi L - ¢
HEEE (“A1007)

-0,

N-NH

LC/MS: M+H 410;

"H NMR (400 MHz, DMSO-d¢) 5 [ppm] 8.27 (d, J= 8.3 Hz, 2H), 7.73 (s, 1H:
NH), 7.69 (d, J = 7.8 Hz, 1H), 7.61 (d, J = 6.8 Hz, 2H), 7.48 — 7.34 (m, 2H),
4.89,3.98 (2x br. s, 1H, Lb#=1:1.7, Jig# S MAR S ), 3.06 (p, J=6.6 Hz,,
2H), 2.91 (br. s, 3H), 2.42 (br. s, 1H), 2.07 — 1.52 (m, 6H), 1.00 (t, J = 7.1 Hz,
3H);

4-(5, 6- 5 — KIFREme —2— 3 )-N-((IR, 3S) —3- Z L B H R 3L — R E ) -N- |
- RHWEE (A1017)

8]
i N Y@JQN—&?D
a /
wNH
F LC/MS: M+H 428:

"H NMR (400 MHz, DMSO-ds) 6 [ppm] 8.22 (d, J = 8.2 Hz, 2H), 8.14 (dd, J =
9.8, 6.9 Hz, 1H), 8.02 (dd, J = 10.2, 7.6 Hz, 1H), 7.74 (s, 1H; NH), 7.60 (d, J =
7.1 Hz, 2H), 4.89, 3.97 (2x br. s, TH, LLH=1:1.5, j4: S HAR S ), 3.05 (p,
J=6.9 Hz, 2H), 2.91 (br. s, 3H), 2.42 (br. s, 1H), 2.12 — 1.46 (m, 6H), 1.00 (t,
J=7.1Hz, 3H);

N-((IR, 38) =3~ £ & S ik W I 2k — 3 0 5k ) -N— HY 3 —4— nb g -3 3k — 5% F ; fie

("A1027)
o}
O/UK O
u"c "f
i / N
NT HW

'"H NMR (400 MHz, DMSO-ds) 6 [ppm] 8.93 (d, J= 1.9 Hz, 1H), 860 (dd, J =
4.8, 1.6 Hz, 1H), 8.12 (dt, J = 8.0, 2.0 Hz, 1H), 7.80 (d, J = 8.3 Hz, 2H), 7.74
(s, 1H; NH), 7.54 — 7.44 (m, 3H), 4.84, 4.07 (2x br. s, 1H, [t #=1:2.0, &t 5
ki), 3.06 (p, J=7.2 Hz, 2H), 2.89 (b. s, 3H), 2.00 - 1.55 (m, 6H),
1.00 (t, J = 7.2 Hz, 3H),;

LC/MS: M+H 352;
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4 - F HE - BEIK —4- I ((IR, 3S)—3— £k 51 & FF Wk 2 — R 7 0 ) — P 0k — ok i
(”A1037)

0
-’Q“(ﬂ
® /
N
NZ= H\\
LCMS: M+H 376;

"H NMR (400 MHz, DMSO-ds) & [ppm] 7.99 — 7.91 (m, 4H), 7.83 (d, J= 8.4
Hz, 2H), 7.76 (s, 1H; NH), 7.51 (d, J = 7.9 Hz, 2H), 4.87, 4.05 (2x br. s, 1H,
lE#=1:1.6, lEF AT ), 3.07 (p, J=7.1 Hz, 2H), 2.90 (br. s, 3H),
2.01—1.59 (m, 6H), 1.01 (t, J = 7.2 Hz, 3H);

4 -G - BEIE —4- WER (IR, 3S) —3— Z LG Ik R — BRI 3 ) - B3 - ki (“A1047)
0] ’O\{D
L,
E ‘ H\

'H NMR (400 MHz, DMSO-ds) & [ppm] 7.85 — 7.67 (m, 5H), 7.46 (d, J= 7.9
Hz, 2H), 7.32 (t, J = 8.9 Hz, 2H), 4.82, 4.07 (2x br. s, 1H, L %=1:1.6, it 5
Hytkit£r4), 3.07 (p, J = 7.1 Hz, 2H), 2.89 (br. s, 3H), 1.98 - 1.51 (m, 6H),
1.01 (t, J= 7.2 Hz, 3H);

N-((IR, 38) =3~ £ & & ik WY I Jk — 3 0 9 ) -N— WY 3 —4— g g —5— 3k — 5% H g ffe

("A105”)
0
/)/@/K / } 0
N7 N
f / N
(\N, H“\

"H NMR (400 MHz, DMSO-dg) & [ppm] 9.21 (s, 1H), 9.19 (s, 2H), 7.88 (d, J =
8.4 Hz, 2H), 7.75 (s, 1H; NH), 7.52 (d, J = 7.8 Hz, 2H), 4.85,4.03 (2x br. s, 1H,
Le#2=1:1.7, ke etk ad ), 3.18 — 2.97 (m, 2H), 2.89 (br. s, 3H), 1.99 —
1.52 (m, 6H), 1.11 —0.89 (m, 3H);

LC/MS: M+H 369;

LC/MS: M+H 353:

4= FEFFWEME -2 FE —N-[ (IR, 3S) -3- (2-¥1 5k - I G FE PRI ) - PR J-N- FI g - %
HEEE ("A1067)
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N O
b
- s
4 “N"\_-OH
' H LC/MS: M+H 408;
TH NMR (400 MHz, DMSO-dg) &.[ppm] 8.27 (d, J= 8.4 Hz, 2H), 7.88 — 7.81
(m, 2H), 7.78 (s, 1H; NH), 7.61 (d, J = 7.4 Hz, 2H), 7.51 — 7.40 (m, 2H), 4.89,
4.00 (2x br. s, 1H, LE#=1:1.8, ¥ MK GTH ), 463 (t, J=54 Hz, 1H;
OH), 3.39 (q, J = 5.7 Hz, 2H), 3.12 (g, /= 5.8 Hz, 2H), 2.92 (br. s, 3H), 2.11 -
1.50 (m, 6H);

N-((1R, 3S) -3— LI JE I WEIE — IA L ) —4- (1H- Mg|me —4- J& ) -N- FF3E - IR g

(//A107//)
N 0
HN ; o
[
O | "™

"H NMR (400 MHz, DMSO-ds) & [ppm] 13.25 (s, 1H; NH), 8.21 (s, 1H), 7.80
(d, J=8.2 Hz, 2H), 7.74 (s, 1H; NH), 7.58 (d, J = 8.3 Hz, 1H), 7.52 (d, J = 7.8
Hz, 2H), 7.48 — 7.43 (m, 1H), 7.28 (d, J = 6.9 Hz, 1H), 4.85,4.16 (2x br. s, TH,
%=1:2.4, HestSHHEIREY ), 3.06 (p, J=7.2 Hz, 2H), 2.91 (s, 3H), 2.04 —
1.58 (m, 6H), 1.00 (¢, J = 7.2 Hz, 3H);
4= ZK FE W@ M —2- JE -N-[ (IR, 3S)-3— (1— £ 2t H & — PR 9 28 &0 28 FF It 2% ) - K K
FEJ-N- HEE - ZRHERZ ("A1087)

LN, 0
o OO
LCMS: M+H 434;

"H NMR (400 MHz, DMSO-ds) 5 [ppm] 8.26 (d, J = 8.4 Hz, 2H), 8.04 (s, 1H;
NH), 7.88 — 7.79 (m, 2H), 7.59 (d, J = 7.1 Hz, 2H), 7.50 — 741 (m, 2H), 4.86,
3.96 (2x br. s, 1H, lL=1:16, Kesi Stk A4 ) 4.66 (t, J=56 Hz, 1H:
OH), 3.40 (d, J = 5.6 Hz, 2H), 2.90 (br. s, 3H), 2.42 (br. s, TH), 2.1 — 1.47 (m,

LC/MS: M+H 391;

6H), 0.65 (s, 2H), 0.52 (s, 2H),

[0147]  Z4FH 22400
#2 T K —LRVEIL S FASN FHH] 2.
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T ICoFASN | fraini | ICsFASN
i ¥ (5 H7) (51 7)
AT A A6T" A
vy A AGD A
AT "AG3" A
AL B "AGE" A
"A5" A "AB5" A

"AG" A "AGE"

AT A AGT" A
"AB" “AB8" A
Ao "AGT" A
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TXEE A "AT0" A
A44" A AT A
A4S A "AT2" A
"A46" A "AT3" B
AT B AT4" A
TV B "ATE" A
"A49" A "ATE" A
T A AT A
AET" A ATE" A
"AB2" c "A79" B
AR A "AB0" A
"AS4" A "AB1" A
"ABS" A "AB2" B
"AGE" A "ABT" A
AST" A "G4’ A
TABE" A "AB5" A
"ABG" A "A86" B
"ABO" C "ABT" B
"AB8" C "A101" A
"AQQ" B "A102" A
"AG1" A "A103" A
"G B "A104" A
"AQ3" Cc "A106" A
"AQB" A "A107" A
"AQT" A "A108" B
ASE A
"AGY" B
"A100" A

ICsp: <0.3uM=A 03-3uM=B 3-50uM = C
[o148] 3K 2 FURH I G WD RA KA HRERLER L&D

[0149]  DLFSERBHIP S 259 -
SER] A SN

il 2N EEER, 45 3 THELARIRK T 100 g 30 T HVE LRI A1 5 g BRRR S — BRIV 1
ZpH 6.5, TR UE, R BES I, TR 5 NIRRT, JFETC R 21 N & . &

74



ON 104797553 A in B P 68/68 1t
AMESNREE 5 mg WEHERR
[0150]  SLjiifsl B 4257

¥ 20 g =0T EMERST S 100 g KRS OPBEAEAT 1400 g AT W R VR & PflAL, BB
B, B8, BRI S 20 mg TG
(01511 SEjfs] C V87

7E£940 ml B Z WK, N1 g X T B35 P B 70.9.38 g NaH,PO, » 2H,0.28.48 g
Na,HPO, « 12 H,0 F1 0. 1 g ZRFLEE &3 4 pH AR 2 6. 8, IR IEWARP AR 1
T, R IR AT DA LAY HR 7R A
[0152]  SEjifsl D 5 E 57

TETCH 261 T, % 500 mg R T MiEMEA 25 99.5 g JLEMIES .
[0153]  SLJiifsl E : 5]

¥ 1 kg I T AITEHES 4 kg FLBE 1. 2 kg HRZEIER 0.2 kg WA A1 0. 1 kg MIEIR
BERR A T SR, A3 30 777, MR B A A 10 mg WS TR .
[0154]  SIZjtfsl F - pEEE

AT St B, J i) A7), B 5 IR . SO N I A S R R AR,
R AR
[0155]  SEHtafsl G - B

ST 2 kg 20T B35 1 B 2 51 NS B R Jios B v, AT AR A5 44 e B 771 L5 20
mg V& MRS
[0156]  Sjiidsl H : 287

¥ 60 FHEEZERAKH 1 kg 3 T BTG PE RO BV TROG 1 o 8, #4678 B 22, 750 1 45 1F
AT, IFELEEM T EE .. BN LHFEE 10 ng TR
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