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Description

FIELD OF THE INVENTION

[0001] The presentinvention relates to novel thio compounds and describes their use as medicaments. The invention
includes compounds and the pharmaceutical composition containing such compounds for use in in medicine, in relation
to cancer diseases, inflammatory diseases, neuronal diseases, parasite infections (e.g., Plasmodium infection), as well
as other diseases where an inhibition of HDAC is responsive.

BACKGROUND OF THE INVENTION

[0002] Histone deacetylases (HDACSs) are a family of enzymes found in numerous organisms among which bacteria,
fungi, plants, and animals. Such enzymes catalyze the removal of acetyl groups from ¢-N-acetylated lysine residues of
various protein substrates including histones, transcription factors, a-tubulin, and nuclear importers.

[0003] Up to date eighteen HDAC isoforms have been characterized. They are classified in four different families with
regard to their DNA sequence similarity and their biological role within the cells.

[0004] HDAC1, HDAC2, HDACS8 and HDAC3 are members of class-l. The first three isoforms are primarily found in
the nucleus; meanwhile HDAC3 is also found in the cytoplasm or membrane-associated.

[0005] HDAC4, HDAC5, HDAC6, HDAC7, HDAC9 and HDAC10 form class-Il. This class has been further divided in
two sub-classes, class lla (HDAC4, 5, 7 and 9) and class IIb (HDACG6 and 10). Class-Il enzymes are expressed in a
limited number of cell types and either shuttle between the nucleus and cytoplasm (i.e., class-lla), or are mainly cyto-
plasmic (i.e., class-llb) (Yang X.J., et al., Mol. Cell. Biol., 2005, 25, 2873).

[0006] Class-IV comprisesonly one member (HDAC11), meanwhile class-Ill, also called sirtuins, is composed of NAD*
dependent enzymes. The common feature of classes |, Il and IV enzymes resides in their zinc dependent nature. HDAC
inhibitors (HDACI) have been shown to be potent inducers of growth arrest, differentiation and apoptotic cell death of
transformed cells in vitro and in vivo.

[0007] HDAC inhibition was also shown to lead to the reduction of inflammation in models of autoimmune and inflam-
matory diseases (Leoni F., et al., Proc. Natl. Acad. Sci., 2002, 99, 2995).

[0008] One of the first compounds to have been documented as HDACIi was the well-known anti-epileptic valproic
acid, which inhibits all isoforms of classes |, Il and IV. Once recognized the important role of this family of enzymes in
the development of cancer, many efforts directed to find potent HDACi were undertaken by numerous academic groups
as well as by pharmaceutical companies.

[0009] Vorinostat, originally known as SAHA (suberoylanilide hydroxamic acid), was the first-in-class small molecule
hydroxamate derivative HDACi to have been approved by the FDA in 2006 to treat a rare cancer, cutaneous T-cell
lymphoma in patients who have received at least one prior systemic therapy (Grant S., et al., Nature Rev. Drug Discov.,
2007, 6, 21). SAHA is a potent HDACI inhibiting classes | and Il as the vast majority of HDACI currently in clinical trials
(Paris M., et al., J. Med. Chem., 2008, 51, 1505).

[0010] US6511990 patent discloses hydroxamate derivatives endowed of HDAC inhibitory properties. Said derivatives
are characterized by the presence of two hydrophobic moieties on SAHA-like scaffold.

[0011] Actually, according to their structures, the various families of inhibitors can be grouped, in four main groups:

a) short chain fatty acids (e.g., sodium butyrate, phenylbutyrate, pivanex (pivaloyloxymethyl butyrate, AN-9), and
valproic acid);

b) hydroxamates (e.g., SAHA, belinostat (PXD101), panobinostat (LBH589), dacino-stat (LAQ-824), and trichosta-
tin);

c) cyclic derivatives (e.g., romidepsin or FK-228);

d) benzamide (e.g., entinostat (MS-275), mocetinostat (MGCD-0103) and acetyldinaline (CI-994)).

[0012] Some clinical trials involving combination therapies have been conducted, to assess the efficacy of broad
spectrum HDACI in combination with standard chemotherapeutic agents, (e.g., docetaxel and vorinostat), in patients
with advanced and relapsed lung, bladder, or prostate cancer (clinical trial NCT00565227). HDAC has been hypothesized
as a potential target for the treatment of parasite infections (e.g., Plasmodium infection) about thirteen years ago. If most
efforts from the scientific community have been dedicated to the identification of selective HDACI, there is still a large
medical need for pan inhibitors since it has been demonstrated that the various cancer diseases do not involve the same
HDAC isoforms. Moreover, the scientific community is also divided with regard the assessment of specific HDAC isoforms
to specific cancers (Giannini G., et al., Future Medicinal Chemistry, 2012, 4, 11, 1439-1460). Indeed, HDAC1 is up-
regulated in prostate cancer (Halkidou K., et al., Prostate, 2004, 59, 177) and gastric cancer (Choi J.H., et al., Jpn. J.
Cancer Res., 2001, 92, 1300), HDAC2 is up-regulated in gastric cancer (Song J., et al., APMIS, 2005, 113, 264), HDAC3
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is up-regulated in lung cancer (Bartling B., et al., Lung Cancer, 2005, 49, 145) and there is elevated expression of HDAC6
in oral squamous cell carcinoma (Sakuma T., et al., J. Oncol., 2006, 29, 117).

[0013] Theinvolvementof HDAC in further diseases such as neurodegenerative diseases (Chuang D.M., et al., Trends
in Neuroscience, 2009, 32, 11, 591; Sleiman S.F., et al., Expert Opin. Investig. Drugs, 2009, 18, 5, 573), cardiac hyper-
trophy (Hamamori Y., et al., J. Clin. Invest., 2003, 112, 6, 824) has also been documented. A recent review details
diseases for which HDAC inhibition is recognized as a new approach (Dinarello C.A., et al., Mol. Med., 2011, 17, 333).
[0014] The bidendate hydroxamic acid moiety is recognized to be one of the best zinc binding-group, and a multitude
of HDAC inhibitors bearing such moiety has been developed (Sampath-Kumar A., et al., Bioorg. Med. Chem. Lett., 2005,
15, 8, 1969). However, such functionality has also been associated with poor pharmacokinetic properties (Colletti S., et
al., Bioorg. Med. Chem. Lett., 2001, 11, 107) as well as with sustained toxicity (Suzuki T., Cur. Med. Chem., 2005, 12,
24, 2867). Therefore, a lot of efforts has been devoted to the identification of new HDACI that could demonstrate high
binding affinity toward the biological target as well as potent cellular activity.

[0015] Areview published lately (Bertrand P., Eur. J. Med. Chem., 2010, 45, 2095), assessed the binding affinity and
biological properties of various non-hydroxamate based derivatives, among which thio adducts were disclosed, hypoth-
esizing that the latter could potentially have an orientation within the active site of the protein completely different from
the one of hydroxamate analogues.

[0016] If HDACIi containing a straight thio-binding group have been studied no such derivatives have however entered
clinical trial so far.

[0017] Bertrand P. also proposed that FK228 biological activity was due to the reduction of the disulfide bond to lead
to the thio adduct 1, the latter being the active entity as depicted in scheme 1 underneath.

Hj)OL HML
(o) N (0]
N
| N N
H

o
i, O —

H (o]
AV 7 "l,l
H H
/ N N |
S o 07
z = o)
= (o) P
N SH
FK228 1

Scheme 1

[0018] However, this mechanism of action of FK228 can be questioned in front of US12/845658 which hypothesized
another metabolite to be the active species. Unfortunately, since no biological activity of the various theorized metabolites
was shown, no clear teaching could be gathered from this work.

[0019] The straight thio analogue of SAHA (scheme 2) has been synthesized (Suzuki T., et al., Bioorg. Med. Chem.
Lett., 2004, 14, 3313) and both compounds demonstrated similar HDAC affinity.

o H
H
N _OH N SH
N \n/\/\/\/
o H o
SAHA

Scheme 2

[0020] Suzuki T., et al. further disclosed more potent thio-containing metal binding groups (MBG) HDACI bearing a
sterically more hindered amide moiety such as biphenyl, benzofuran, indole or quinoline instead of the phenyl group of
SAHA (Suzuki T., etal., J. Med. Chem., 2005, 48, 1019).

[0021] JP2007238452 disclosed derivatives of Formula 2, wherein the carbon atom in position a with respect of the
carbonyl amide was substituted by a carbamate moiety (i.e., R2 = CO,R).
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n

Formula 2

[0022] Such derivatives have also been disclosed later reporting optimization of the CAP group (Suzuki T., et al., J.
Med. Chem., 2006, 49, 4809) and/or the spacer (ltoh Y., et al., J. Med. Chem., 2007, 50, 5425). Interestingly, such
derivatives were disclosed as HDACG selective. In particular, Itoh Y. disclosed derivatives bearing medium-sized amino
substitutents in position o with respect of the carbonyl amide which have been found to be HDACG6 selective supposedly
because of the absence of hydrophobic pocket to accept such groups in the other isoforms.

[0023] Itisalsogenerallyrecognized thatthio derivatives are one Log unitless active than their hydroxamate counterpart
(Wang D., et al., J. Org. Chem., 2007, 72, 54486).

[0024] SAHA has shown beneficial effects in a model of focal cerebral ischemia (Faraco G., et al., Mol. Pharmacaol.,
2006, 70, 6,1876).

[0025] Therefore, a great need still exists in providing new HDAC inhibitors presenting low-nanomolar binding affinity
toward the HDAC proteins as well as potent cellular activity.

DESCRIPTION OF THE INVENTION

[0026] It has now been found that new thio derivatives are endowed with potent inhibitory activity against HDAC.
[0027] The invention provides compounds of Formula () or a salt, hydrate or solvate thereof, in the preparation of a
composition for inhibition of HDAC activity:

Formula |

wherein,

R1is H, (C4-Cg)-alkyl or aryl; or alternatively

R?1 and one R4, each being linked to two adjacent carbon atoms, in case n is 2 or 3, are taken together to form a
cyclopropane ring;

R2 is phenyl optionally substituted with halogen, benzyloxy, (C4-Cg)-alkyl or CF3; (C4-Cg)-cycloalkyl; ar-
yl-(C4-Cg)-alkyl wherein the aryl is optionally substituted with benzyloxy, (C4-Cs)-alkyl or CF3;

R3isH, PO(OH)s,, or a group of Formula (ll)

-(CO)-R7 Formula Il

R7 is (C4-Cy)-alkyl, (C4-Cg)-alkoxy or -CH(NH2)R8;

R8 is H, or the side chain of a natural a-amino acid;

R4 and R5 are at any occurrence independently H, halogen, (C4-Cg)-alkyl, or alternatively,

when n is 2 or 3, one R4 and one R5, each being linked to two adjacent carbon atoms, are taken together to form
a cyclopropane ring;

RS is H or alternatively,

R2 and R® are taken together to form a five- to six-membered heterocycle which can be optionally fused with an
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aryl moiety;

-A-E- is -(CO)-(NR9)- or -(NR9)-(CO)-;

R is H or (C4-Cj)-alkyl;

m is an integer comprised between 0 to 3;

n is an integer comprised between 0 to 3 with the proviso that when is 2 or 3, each of R4 and R5 can adopt different
meaning at each occurrence;

the symbol ~ means that the carbon atom bearing said symbol can adopt a R or S configuration;

the symbol O can be absent, but if present it means that the cycle can be partially unsaturated with the proviso that
when the carbon atom bearing R4 is involved in a double bond, RS is absent;

their tautomers, their geometrical isomers, their optically active forms such as enantiomers, diastereomers and their
racemate forms, as well as their pharmaceutically acceptable salts thereof.

[0028] An embodiment of this invention is that of compounds of Formula (), for use as medicaments.

[0029] In a further embodiment, said medicament is for use in a method of treating a subject affected by cancer
diseases, inflammatory diseases, neuronal diseases and parasite infections (e.g., Plasmodium infection).

[0030] The invention furthermore provides a process for the preparation of compounds of Formula (1), involving con-
ventional synthetic methods which are described underneath.

[0031] Compounds of general Formula (I) can be obtained by reacting compounds of Formula (l11),

NH,
o) s-R’
m
RZ/N\RG
Formula lll

wherein R2, R3 and R® and m are as above described, with compounds of Formula (IV) or of an organic salt of them,

R} R

R’ O

CO,H

A
E

Formula IV

wherein R, R* and R5, -A-E- and n are as above described, in a polar aprotic solvent in the presence of a coupling
agent well-known to those skilled in the art of peptidic coupling.

[0032] Compounds of general Formula (l), wherein R3 is H, can be obtained by reacting compounds of Formula (1)
wherein R3 is a group of Formula (I1) as above defined, all other substituents and parameters being as above defined,
with sodium hydroxide in a polar solvent. Alternatively, such compounds can be obtained by replacing in the above-
mentioned reaction sodium hydroxide by sodium thiomethoxide using a described procedure (Wallace O.B., et al.,
Tetrahedron Letters, 1998, 39, 2693).

[0033] Compounds of general Formula (I1l) can be obtained by reacting compounds of Formula (V),

NHPG
(0]
moNX
RZ/N\RG
Formula V
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wherein R2 and Ré and m are as above described, and wherein PG refers to an amino protecting group, such as for
example, t-butoxycarbonyl, with compounds of Formula (VI),

R3sSH Formula VI

wherein R3 is as above described, in the presence of a radical initiator such as AIBN in a polar solvent at a temperature
up to 80°C.

[0034] In all said transformations, any interfering reactive group can be protected and then deprotected according to
well-established procedures described in organic chemistry (e.g., Greene T. W. and P.G.M. Wuts "Protective Groups
in Organic Synthesis", J. Wiley & Sons, Inc., 3rd Ed., 1999) and well-known to those skilled in the art. All said transfor-
mations are only examples of well-established procedures described in organic chemistry (e.g., March J., "Advanced
Organic Chemistry", J. Wiley & Sons, Inc., 4th Ed., 1992) and well-known to those skilled in the art.

[0035] Theterms"(C4-C,)-alkyl","(C4-C,)-alkoxy", and"(C5-C,)-cycloalkyl", wherein x is an integer comprised between
2 and 7 (integer comprised between 4 and 7 with regard to the cycloalkyl), alone or encompassed in a more complex
structure, refer to linear or branched alkyl, linear or branched alkoxy having from 1 to 7 carbon atoms or cycloalkyl groups
having from 3 to 7 carbon atoms.

[0036] The terms "heterocycloalkyl" and "heterocycle" refer to a saturated or partially unsaturated (but not aromatic)
four-, five-, six- or seven-membered ring containing at least one nitrogen atom and optionally one or more further
heteroatoms which may be the same or different selected from the group consisting of nitrogen, oxygen and sulfur, and
which rings may be substituted with amino or alkyl moieties. Preferred heterocycloalkyl include azetidine, pyrrolidine,
piperidine, piperazine, ketopiperazine, 2,5-diketopiperazine, morpholine and thiomorpholine. Six-membered heterocy-
cloalkyl can be optionally fused with an aryl as defined underneath. Preferred such fused heterocycles are for example
tetrahydroquinoline and tetrahydroisoquinoline.

[0037] The term "aryl" refers to an aromatic carbocyclic group of 6 to 14 carbon atoms having a single ring (e. g.,
phenyl) or multiple rings that may be attached in a pendent manner or may be fused. Preferred aryl include phenyl,
naphthyl, phenantrenyl, biphenyl and the like. Said "aryl" may have 1 to 3 substituents chosen among hydroxyl, halogen,
haloalkyl, cyano, (C4-C,)-alkyl, (C4-C,)-alkoxy, benzyloxy, amino, aminoalky! or alkylamino.

[0038] The term "amino" refers to the group -NH,.

[0039] The term "alkylamino” refers to the group -NHR where R is "(C4-C,)-alkyl" as defined above.

[0040] The term "aminoalkyl" refers to the (C4-C,)-alkyl as defined above which is substituted by an amino group.
[0041] The term "haloalkyl" refers to CF3 or CHF, moieties or to alkyl groups as previously defined containing CF3 or
CHF, moieties.

[0042] The term "aryl-(C4-Cg)-alkyl" refers to alkyl groups as defined above, having one aryl substituent as defined
above. Preferred aryl-(C4-Cg)-alkyl include benzyl, phenethyl, diphenyl methyl and the like.

[0043] The expression "natural a-amino acid" refers to the 20 natural amino acids, in all possible isomeric forms and
consisting of glycine, alanine, phenylalanine, valine, leucine, isoleucine, aspartic acid, asparagine, glutamic acid,
glutamine, serine, lysine, histidine, methionine, proline, cysteine, threonine, tryptophan, arginine and tyrosine.

[0044] The term cancer means malignant neoplasm which invades and destroys the surrounding tissue and may form
metastases and eventually can kill the host.

[0045] "Pharmaceutically acceptable salts" refers to salts of the below identified compounds of Formula (1), that retain
the desired biological activity. Examples of such salts include, but are not restricted to acid addition salts formed with
inorganic acids (e. g. hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid, and the like), and
salts formed with organic acids such as acetic acid, oxalic acid, tartaric acid, succinic acid, malic acid, fumaric acid,
maleic acid, ascorbic acid, benzoic acid, tannic acid, pamoic acid, alginic acid, polyglutamic acid, naphthalene sulfonic
acid, toluene sulfonic acid, naphthalene disulfonic acid, methanesulfonic acid, and poly-galacturonic acid.

[0046] We have found that the derivatives (I) and their pharmaceutically acceptable salts, prepared according to the
invention, are useful agents for the treatment of disease states, disorders and pathological conditions mediated by
HDAC; in particular for the treatment of cancer diseases, inflammatory diseases, neuronal diseases and parasite infec-
tions (e.g., Plasmodium infection).

[0047] The pharmaceutical compositions will contain at least one compound of Formula (l) as an active ingredient, in
an amount such as to produce a significant therapeutic effect. The compositions covered by the present invention are
entirely conventional and are obtained with methods which are common practice in the pharmaceutical industry, such
as, those illustrated in Remington’s Pharmaceutical Science Handbook, Mack Pub. N.Y. - last edition. According to the
administration route chosen, the compositions will be in solid or liquid form, suitable for oral, parenteral or topical ad-
ministration. The compositions according to the present invention contain, along with the active ingredient, at least one
pharmaceutically acceptable vehicle or excipient. These may be particularly useful formulation coadjuvants, e.g. solu-
bilising agents, dispersing agents, suspension agents, and emulsifying agents.

[0048] Generally, the compounds of this invention are administered in a "therapeutically effective amount". The amount
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of the compound actually administered will typically be determined by a physician, in the light of the relevant circum-
stances, including the condition to be treated, the chosen route of administration, the actual compound administered,
drug combination, age, body weight, response of the individual patient, the severity of the patient’s symptoms, and the
like. For any compound, the therapeutically effective dose can be estimated initially either in cell culture assays or in
animal models, usually mice, rats, guinea pigs, rabbits, dogs, or pigs. Animal models may also be used to determine
the appropriate concentration range and route of administration. Such information can then be used to determine useful
doses and routes for administration in humans. In calculating the Human Equivalent Dose (HED) it is recommended to
use the conversion table provided in Guidance for Industry and Reviewers document (2002, U.S. Food and Drug Ad-
ministration, Rockville, Maryland, USA).

[0049] Generally, an effective dose will be from 0.01 mg/kg to 100 mg/kg, preferably 0.05 mg/kg to 50 mg/kg. For any
compound, the therapeutically effective dose can be estimated initially either in cell culture assays or in animal models,
usually mice, rats, guinea pigs, rabbits, dogs, or pigs. The precise effective dose for a human subject will depend upon
the severity of the disease state, general health of the subject, age, weight, and gender of the subject, diet, time and
frequency of administration, drug combination(s), reaction sensitivities, and tolerance/response to therapy. This amount
can be determined by routine experimentation and is within the judgement of the clinician.

[0050] Compositions may be administered individually to a patient or may be administered in combination with other
agents, drugs or hormones.

[0051] The medicament may also contain a pharmaceutically acceptable carrier, for administration of the therapeutic
agent. Such carriers include antibodies and other polypeptides, genes and other therapeutic agents such as liposomes,
provided that the carrier does not induce the production of antibodies harmful to the individual receiving the composition,
and which may be administered without undue toxicity. Suitable carriers may be large, slowly metabolised macromole-
cules such as proteins, polysaccharides, polylactic acids, polyglycolic acids, polymeric amino acids, amino acid copol-
ymers and inactive virus particles.

[0052] A thorough discussion of pharmaceutically acceptable carriers is available in Remington’s Pharmaceutical
Sciences (Mack Pub. Co., N.J. 1991).

[0053] Pharmaceutically acceptable carriersintherapeutic compositions may additionally contain liquids such as water,
saline, glycerol and ethanol.

[0054] Additionally, auxiliary substances, such as wetting or emulsifying agents, pH buffering substances, and the
like, may be present in such compositions. Such carriers enable the pharmaceutical compositions to be formulated as
tablets, pills, dragees, capsules, liquids, gels, syrups, slurries, suspensions, and the like, for ingestion by the patient.
[0055] Once formulated, the compositions of the invention can be administered directly to the subject. The subjects
to be treated can be animals; in particular, human subjects can be treated.

[0056] The medicament of this invention may be administered by any number of routes including, but not limited to,
oral, intravenous, intramuscular, intra-arterial, intramedullary, intrathecal, intraventricular, transdermal or transcutaneous
applications, subcutaneous, intraperitoneal, intranasal, enteral, topical, sublingual, intravaginal or rectal means.
[0057] The compositions for oral administration may take the form of bulk liquid solutions or suspensions, or bulk
powders. More commonly, however, the compositions are presented in unit dosage forms to facilitate accurate dosing.
The term "unit dosage forms" refers to physically discrete units suitable as unitary dosages for human subjects and other
mammals, each unit containing a predetermined quantity of active material calculated to produce the desired therapeutic
effect, in association with a suitable pharmaceutical excipient. Typical unit dosage forms include refilled, premeasured
ampoules or syringes of the liquid compositions or pills, tablets, capsules or the like in the case of solid compositions.
In such compositions, the compound of the invention is usually a minor component (from about 0.1 to about 50% by
weight or preferably from about 1 to about 40% by weight) with the remainder being various vehicles or carriers and
processing aids helpful for forming the desired dosing form. Dosage treatment may be a single dose schedule or a
multiple dose schedule. As above disclosed, the compounds of the present invention are useful as medicaments due
to their HDAC inhibiting properties for the treatment of disorders where such inhibition result in improving the health of
the patient. In particular, patients suffering from cancer and inflammatory diseases.

[0058] The compositions in question may, together with the compounds of Formula (l), contain further known active
principles.

[0059] A further object of the invention is a process for the preparation of pharmaceutical compositions characterised
by mixing one or more compounds of Formula () with suitable excipients, stabilizers and/or pharmaceutically acceptable
diluents.

[0060] An embodiment of this invention is that of compounds of Formula (1) described earlier, wherein n is 1 or 2.
[0061] A preferred embodiment of this invention is that of compounds of Formula (I) described earlier, wherein R3 is
a group of Formula (I1) as described above.

[0062] Accordingto another embodiment of the present invention the cancer to be treated is a primary tumour, selected
from the group comprising sarcoma, carcinoma, melanoma, bone tumour, neuroendocrine tumour, lymphoid leukaemia,
myeloid leukaemia, monocytic leukaemia, megakaryocytic leukaemia, acute promyelocytic leukaemia or Hodgkin’s dis-
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ease.
[0063] The above mentioned sarcoma and carcinoma consist of the group comprising: breast cancer; lung cancer,
including non-small cell lung cancer (NSCLC) and small-cell lung cancer (SCLC); gastrointestinal cancer, including
oesophageal, gastric, small bowel, large bowel, rectal and colon cancer; glioma, including glioblastoma; ovarian cancer;
cervical cancer; endometrial cancer; mesothelioma; renal cancer; prostate cancer; peritoneum cancer; pleura cancer;
face and neck cancer; bladder cancer; brain cancer; and cancer of the skin or the eyes.

[0064] The neoplasm can also refer to a paediatric cancer. For example paediatric cancers that can be treated or
where the progression of the condition can be delayed according to the present invention are selected from the group
consisting of: acute lymphoblastic leukaemia, acute myeloid leukaemia, adrenocortical carcinoma, astrocytomas, bladder
cancer, brain stem glioma, central nervous system atypical teratoid/rhabdoid cancer, brain cancer, central nervous
system embryonal cancers, brain cancer, astrocytomas, craniopharyngioma, ependymoblastoma, ependymoma, child-
hood medulloblastoma, medulloepithelioma, pineal parenchymal cancers of intermediate differentiation, supratentorial
primitive neuroectodermal cancers and pineoblastoma, breast cancer, bronchial cancers, carcinoid cancer, cervical
cancer, chordoma, colorectal cancer, oesophageal cancer, extra cranial germ cell cancer, gastric cancer, glioma, hepa-
tocellular (liver) cancer, Hodgkin lymphoma, kidney cancer, laryngeal cancer, leukaemia, acute lymphoblastic/myeloid
leukaemia, liver cancer, non-Hodgkin lymphoma, medulloblastoma, mesothelioma, multiple endocrine neoplasia syn-
drome, nasopharyngeal cancer, oral cancer, ovarian cancer, pancreatic cancer, papillomatosis, renal cell cancer, rhab-
domyosarcoma, salivary gland cancer, sarcoma, skin cancer, thymoma and thymic carcinoma, thyroid cancer and vaginal
cancer.

[0065] Stillanother embodiment of the present invention consists of the compounds selected from the group consisting
of: (S)-6-oxo-piperidine-2-carboxylic acid (( S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (S)-6-oxo-piperidine-2-car-
boxylic acid ((S)-1-cyclopentylcarbamoyl-6-mercapto-hexyl)-amide, (S)-6-oxo-piperidine-2-carboxylic acid [(S)-1-(3-
benzyloxy-benzylcarbamoyl)-6-mercapto-hexyl]-amide, (S)-6-oxo-piperidine-2-carboxylic acid [(S)-6-mercapto-1-(4-tri-
fluoromethyl-benzylcarbamoyl)-hexyl]-amide, (S)-4-oxo-azetidine-2-carboxylic acid ((S)-6-mercapto-1-phenylcar-
bamoyl-hexyl)-amide, (3S,4S)-2-oxo-4-phenyl-pyrrolidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-
hexyl)-amide, (3R,4R)-2-oxo-4-phenyl-pyrrolidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide,
(3R,4 S-2-ox0-4-phenyl-pyrrolidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (3S,4R)-2-oxo-
4-phenyl-pyrrolidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (S)-6-oxo-piperidine-2-car-
boxylic acid [(S)-1-(3,4-dihydro-1H-isoquinoline-2-carbonyl)-6-mercapto-hexyl]-amide, (R)-5-oxo-pyrrolidine-2-carbox-
ylic acid ((S-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (S)-6-oxo-piperidine-2-carboxylic acid [(S)-6-mercapto-1-(2-
m-tolyl-ethylcarbamoyl)-hexyl]-amide, (R)-2-oxo-piperidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-
hexyl)-amide, (S)-2-oxo-piperidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (R)-6-oxo-pip-
eridine-2-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (S)-6-oxo-1,2,3,6-tetrahydropyridine-2-car-
boxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (S)-2-oxo-3-aza-bicyclo[4.1.0]heptane-4-carboxylic acid
((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (S)-6-oxo-1,2,5,6-tetrahydro-pyridine-2-carboxylic acid ((S)-6-mer-
capto-1-phenylcarbamoyl-hexyl)-amide, (S)-4-oxo-3-aza-bicyclo[4.1.0]heptane-2-carboxylic acid ((S)-6-mercapto-1-
phenylcarbamoyl-hexyl)-amide, 6-oxo-1,6-dihydro-pyridine-2-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-
hexyl)-amide, (S)-6-oxo-piperidine-2-carboxylic acid ((S)-5-mercapto-1-phenylcarbamoyl-pentyl)-amide, (S)-6-oxo-pip-
eridine-2-carboxylic acid ((S)-7-mercapto-1-phenylcarbamoyl-heptyl)-amide, (S)-1-Methyl-6-oxo-piperidine-2-carboxyl-
ic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (S)-6-Oxo-piperidine-2-carboxylic acid ((S)-6-mercapto-1-m-
tolylcarbamoyl-hexyl)-amide, and (S)-6-Oxo-piperidine-2-carboxylic acid ((S)-6-mercapto-1-p-tolylcarbamoyl-
hexyl)-amide and the corresponding prodrugs wherein R3 is as described for compounds of Formula (1) but is not H.
[0066] Astillanother embodimentof the presentinvention consists of the compounds selected from the group consisting
of: thioacetic acid S-{(S)-6-[((S)-4-oxo-azetidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester, thioacetic acid
S-[(S)-6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-6-(4-trifluoromethyl-benzylcarbamoyl)-hexyl] ester, thioacetic acid
S-{(S-6-(3-benzyloxy-benzylcarbamoyl)-6-[(( S)-6-oxo-piperidine-2-carbonyl)-aminol-hexyl} ester, thioacetic acid S-{(S)-
7-(3,4-dihydro-1H-isoquinolin-2-yl)-7-oxo-6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-heptyl} ester, thioacetic acid
S-[(S)-6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-6-(2-m-tolyl-ethylcarbamoyl)-hexyl] ester, thioacetic acid S-{(S)-
6-[((R)-6-oxo-piperidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester, thioacetic acid S-{(S)-6-[((S)-6-oxo-piperi-
dine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester, thioacetic acid S-{(S)-6-[((S)-6-oxo-piperidine-2-carbon-
yl)-amino]-6-p-tolylcarbamoyl-hexyl} ester, thioacetic acid S-{(S)-6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-6-m-tolyl-
carbamoyl-hexyl} ester, thioacetic acid S-{(S)- 6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-6-cyclopentylcarbamoyl-
hexyl} ester, thioacetic acid S-{(S)-6-[((3R*,4S*)-2-oxo-4-phenyl-pyrrolidine-3-carbonyl)-amino]-6-phenylcarbamoyl-
hexyl} ester, thioacetic acid S-{(S)-6-[((3R*,4R*)-2-oxo-4-phenyl-pyrrolidine-3-carbonyl)-amino]-6-phenylcarbamoyl-
hexyl} ester, thioacetic acid S-{(S)-6-[((R)-5-oxo-pyrrolidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester, thio-
acetic acid S-{(S)-6-[(R*)-(2-oxo-piperidine-3-carbonyl)-amino]-6-phenyl carbamoyl-hexyl} ester, (S)-6-oxo-piperidine-
2-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (S)-6-oxo-piperidine-2-carboxylic acid ((S)-1-cy-
clopentylcarbamoyl-6-mercapto-hexyl)-amide, (S)-6-oxo-piperidine-2-carboxylic acid [(S)-1-(3-benzyloxy-benzylcar-
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bamoyl)-6-mercapto-hexyl]-amide, (S)-6-oxo-piperidine-2-carboxylic acid [(S)-6-mercapto-1-(4-trifluoromethyl-benzyl-
carbamoyl)-hexyll-amide, (S)-4-oxo-azetidine-2-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide,
(38,4S8)-2-ox0-4-phenylpyrrolidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (3R,4R)-2-oxo-
4-phenyl-pyrrolidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (3R,4S)-2-oxo-4-phenyl-pyr-
rolidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (3S, 4R)-2-oxo-4-phenyl-pyrrolidine-3-car-
boxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (S)-6-oxo-piperidine-2-carboxylic acid [(S)-1-(3,4-dihy-
dro-1H-isoquinoline-2-carbonyl)-6-mercapto-hexyl]-amide, (R)-5-oxo-pyrrolidine-2-carboxylic acid ((S)-6-mercapto-1-
phenylcarbamoyl-hexyl)-amide, (S)-6-oxo-piperidine-2-carboxylic acid [(S)-6-mercapto-1-(2-m-tolyl-ethylcar-
bamoyl)-hexyl]-amide, (R)-2-oxo-piperidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (S)-2-
oxo-piperidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (R)-6-oxo-piperidine-2-carboxylic
acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, thiocarbonic acid ethyl ester (S)-6-[((S)-6-oxo-piperldine-2-car-
bonyl)-amino]-6-phenylcarbamoyl-hexyl} ester, thicisobutyric acid S-{(S)-6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-6-
phenylcarbamoyl-hexyl} ester, thioacetic acid S-{(S)-6-[((S)-5-oxo-pyrrolidine-2-carbonyl)-amino]-6-phenylcarbamoyl-
hexyl} ester, thioacetic acid S-{(S)-6-[((S)-5-oxo-pyrrolidine-2-carbonyl)-amino]-6-m-tolylcarbamoyl-hexyl} ester, thio-
acetic acid S-{(S)-6-[((R)-1-methyl-5-oxo-pyrrolidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester, thiocarbonic
acid ethyl ester {(S)-6-[((R)-5-oxo-pyrrolidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester, thioacetic acid S-{(S)-
6-[((R)-5-oxo-pyrrolidine-2-carbonyl)-amino]-6-m-tolylcarbamoyl-hexyl} ester, thioacetic acid S-{(S)-6-[((R)-1-methyl-5-
oxo-pyrrolidine-2-carbonyl)-amino]-6-m-tolylcarbamoyl-hexyl} ester, thioacetic acid S-[(S)-6-[((R)-5-oxo-pyrrolidine-2-
carbonyl)-amino]-6-(3-trifluoromethyl-phenylcarbamoyl)-hexyl] ester, thioacetic acid S-{(S)-6-[((S)-1-methyl-6-oxo-pip-
eridine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester, (S)-1-methyl-6-oxo-piperidine-2-carboxylic acid ((S)-6-mer-
capto-1-phenylcarbamoyl-hexyl)-amide, (S)-6-oxo-piperidine-2-carboxylic acid ((S)-6-mercapto-1-m-tolylcarbamoyl-
hexyl)-amide, (S)-6-oxo- piperidine-2-carboxylic acid ((S)-6-mercapto-1-p-tolylcarbamoyl-hexyl)-amide, and thioacetic
acid S-{(S)-6-[((S)-6-ox0-1,2,3,6-tetrahydro-pyridine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester.

DESCRIPTION OF THE DRAWING

[0067] Figure 1: Western Blot analysis of cytoplasmic and nuclear extracts of NCI-H460 cells after treatment with
compound of Example 14.

[0068] The following illustrated examples are by no means an exhaustive list of what the present invention intends to
protect.

EXAMPLES

Abbreviations:

[0069]

AcOEt: ethyl acetate

AIBN: azobisisobutyronitrile

DCM: dichloromethane

DIPEA: diisopropylethylamine

DMF: dimethylformamide

EDCI: 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide
EtOH: ethanol

Et,O: diethyl ether

HPLC: high-performance liquid chromatography
IPA: i~propyl alcohol

MeOH: methanol

NaHCOj;:  sodium bicarbonate

Nay,SOy: sodium sulphate

NEts;: triethylamine

PyBOP: (benzotriazole-1-yl-oxy-tris-(dimethylamino)-phosphonium hexafluorophosphate)
RT: room temperature

SAc: thioacetyl
TFA: trifuoroacetic acid
TLC: thin layer chromatography

[0070] General Remarks: All non-aqueous reactions were run in flame-dried glassware under a positive pressure of
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argon with exclusion of moisture from reagents and glassware using standard techniques for manipulating air-sensitive
compounds. Anhydrous THF, toluene, Et,O and DCMwere obtained by filtration through drying columns (Solvent Delivery
System); other solvents were distilled under positive pressure of dry argon before use and dried by standard methods.
Commercial grade reagents were used without further purification. Flash chromatography was performed on 230-400
mesh silica gel with the indicated solvent systems. Thin layer chromatography was performed on pre-coated, glass-
backed silica gel plates (Merck 60F,5,). Visualization was performed under short-wavelength ultraviolet light and/or by
dipping the plates in an aqueous H,SO, solution of cerium sulfate/ammonium molybdate, potassium permanganate, or
ethanolic solution of anisaldehyde, followed by charring with a heat gun. Alternatively, TLC can be stained by exposing
it to iodine vapour into a iodine development chamber. Low- and high-resolution mass analyses were performed on AEI-
MS 902 or MS-50 spectrometers using electrospray (ES) techniques. Nuclear magnetic resonance spectrawere recorded
on Gemini spectrometers (Varian) at 300 or 500 MHz. Mass analyses were performed on Waters ZQ2000 spectrometer
using electrospray (ES) technique. LCMS analyses were performed on a LC-Waters apparatus (HPLC Waters Alliance
2695, ZQ2000 MS and PDA-UV detector 2996).

EXAMPLE 1

Thioacetic acid S-{(S)-6-[((S)-4-oxo-azetidine-2-carbonyl)-aminol-6-phenylcarbamoyl-hexyl} ester

[0071]

NHBoc NHBoc NHBoc

A H B H c
X — N x — N
o ©/ fo} o ©/

HO

SAc

NH
H NH2 .CF,CO,H b H HNAO
@NMSAC—. N\n/k/\/\/SAc
(o} ©/ fo}

A: aniline, PyBOP, DIPEA, DMF and DCM, RT; B: AcSH, AIBN, dioxane, 75°C; C: TFA, DCM, 0°C to RT;
D: (S)-4-oxo-azetidine-2-carboxylic acid, PyBOP, NEt;, DMF and DCM, RT

Scheme 1

STEP A: ((S)-1-phenylcarbamoyl-hex-5-enyl)-carbamic acid fert-butyl ester

[0072] A solution of (S)-2-tert-butoxycarbonylamino-hept-6-enoic acid (5.24 mmol), DIPEA (15.7 mmol) and aniline
(5.76 mmol) was stirred at RT in DCM (70 ml) for 20 minutes before adding PyBOP (5.24 mmol) and anhydrous DMF
(5 ml). The reaction mixture was stirred for 2 hours at RT. The solvent was removed under reduced pressure and the
crude reaction mixture was diluted with AcOEt, washed with 5% Na,CO,, water and then with 5% aqueous citric acid
and finally with brine. After removal of the solvent under reduced pressure and purification on silica gel (n-hexane /
AcOEt: 9/ 1) the desired adduct was obtained.

[0073] Yield: 85%.

[0074] 'H NMR (300 MHz, DMSO-dg) 8: 1.13 (m, 2H), 1.14 (s, 9H), 1.60 (m, 2H), 2.01 (m, 2H), 4.05 (m, 1H), 4.94 (m,
2H), 5.77 (m, 1H), 7.02 (m, 2H), 7.29 (t, 2H), 7.59 (d, 2H), 9.92 (s, 1H).

[0075] ESIMS m/z 341.2 (M+Na)*.

STEP B: thioacetic acid S-((S)-6-tert-butoxycarbonylamino-6-phenylcarbamoyl-hexyl) ester

[0076] To a stirred solution of ((S)-1-phenylcarbamoyl-hex-5-enyl)-carbamic acid fert-butyl ester (250 mg, 0.78 mmol),
thioacetic acid (564 pl, 7.8 mmol) at 75°C in degassed dioxane was added AIBN (129 mg, 0.78 mmol). The reaction
mixture was stirred for 1 hour. The reaction mixture was cooled to 0°C and an excess of cyclohexene was added under
stirring, the latter being maintained for 20 mn. The reaction mixture was concentrated under reduced pressure, and the
resulting crude product was rinsed more times with hexane to afford the desired adduct.

[0077] Yield: 81%.

[0078] 'H NMR (300 MHz, DMSO-dg) &: 1.30 (m, 4H), 1.36 (s, 9H), 1.47 (m, 2H), 1.56 (m, 2H), 2.29 (s, 3H), 2.79 (t,
2H), 4.02 (m, 1H), 6.96 (d, 1H), 7.02 (t, 1H), 7.28 (t, 2H), 7.57 (d, 2H), 9.89 (s, 1H).

[0079] ESIMS m/z 417.2 (M+Na)*.
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STEP C: thioacetic acid S-((S)-6-amino-6-phenylcarbamoyl-hexyl) ester

[0080] To a stirred solution in DCM of thioacetic acid S-((S)-6-fert-butoxycarbonylamino-6-phenylcarbamoyl-hexyl)
ester at 0°C was added TFA slowly. The reaction mixture was then allowed to warm to RT and stirred overnight. The
solvent was removed under reduced pressure to afford the desired adduct as the trifluoroacetate salt which was used
without any purification in the next step.

STEP D: thioacetic acid S-{(S)-6-[((S)-4-oxo-azetidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester

[0081] To a solution of the trifluoroacetate salt as obtained in step C (305 mg, 0.75 mmol) in DCM (10 ml), were added
NEt; (312 i, 2.24 mmol), (S)-4-oxo-azetidine-2-carboxylic acid (90 mg, 0.79 mmol), PyBOP (408 mg, 0.79 mmol) and
DMF (1.7 ml). The reaction mixture was stirred overnightand then diluted with AcOEt, washed with water, 5% aq.Na,CO,,
brine 5% citric acid solution and brine again. The crude material was purified through chromatography on silica gel using
AcOEt as eluent to allow the desired adduct as a white solid.

[0082] Yield: 42%

[0083] 'H NMR (300 MHz, DMSO-dg) §: 1.31 (m, 4H), 1.48 (m, 2H), 1.64 (m, 2H), 2.29 (s, 3H), 2.67 (dt, 1H), 2.79 (t,
2H),3.09(dd, 1H),4.06 (dd, 1H),4.42(m, 1H), 7.03 (t, 1H), 7.28 (t, 2H), 7.57 (d, 2H), 8.12(s, 1H), 8.38 (d, 1H), 10.07 (s, 1H).
[0084] ESIMS miz 392.0 (M+H)*; ESIMS miz 504.2 (M+CF;COO)-.

Examples 2 to 12 were synthesized following the procedure depicted in scheme 1 using the appropriate amine in step
A and the adequate acid in step D.

EXAMPLE 2

Thioacetic acid S-[(S)-6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-6-(4-trifluoromethyl-benzylcarbamoyl)-hexyl] ester

[0085] Yield: 51%.
[0086] 'H NMR (500 MHz, CD,Cl,) §: 1.39 (m, 4H), 1.56 (m, 2H), 1.64-1.94 (m, 5H), 2.05 (m, 1H), 2.24 (m, 2H), 2.32
(s, 3H), 2.84 (t, 2H), 4.00 (m, 1H), 4.46 (m, 3H), 7.21 (m, 1H), 7.32-7.47 (m, 4H), 7.60 (m, 2H).

[0087] ESIMS miz 502.09 (M+H)*.

EXAMPLE 3

Thioacetic acid S-{(S)-6-(3-benzvloxy-benzylcarbamoyl)-6-[((S)-6-oxo-piperidine-2-carbonyl)-aminol-hexyl} ester

[0088] Yield: 44%.
[0089] 'H NMR (500 MHz, CD,Cl,) 5: 1.25-1.48 (m, 4H), 1.56 (m, 2H), 1.62-1.97 (m, 5H), 2.01 (m, 1H), 2.23 (m, 2H),
2.30 (s, 3H), 2.83 (t, 2H), 3.98 (m, 1H), 4.36 (m, 2H), 4.46 (m, 1H), 5.06 (m, 2H), 6.82-6.92 (m, 3H), 7.02 (m, 1H), 7.25
(t, 1H), 7.32-7.50 (m, 5H).

[0090] ESIMS miz 540.17 (M+H)*.

EXAMPLE 4

Thioacetic acid S-{(S)-7-(3,4-dihydro-1H-isoquinolin-2-yl)-7-ox0-6-[(( S)-6-oxo-piperidine-2-carbonyl)-amino]-heptyl} es-
ter

[0091] Yield: 28%.
[0092] 'H NMR (500 MHz, DMSO-dg) &: 1.15-1.85 (m, 13H), 2.11 (m, 2H), 2.29 (s, 3H), 2.79 (m, 3H), 3.69 (m, 2H),
3.91 (m, 1H), 4.45-4.90 (m, 3H), 7.16 (s, 4H) 7.47 (m, 1H), 8.10 (m, 1H).

[0093] ESIMS miz 460.14 (M+H)*.

EXAMPLE 5

Thioacetic acid S-[(S)-6-[((S-6-oxo-piperidine-2-carbonyl)-aminol-6-(2-m-tolyl-ethylcarbamoyl)-hexyl] ester

[0094] Yield: 27%.
[0095] 'H NMR (500 MHz, DMSO-dg) &: 1.06-1.32 (m, 4H), 1.36-1.76 (m, 7H), 1.76-1.88 (m, 1H), 2.10 (t, 2H), 2.26
(s, 3H), 2.30 (s, 3H), 2.65 (t, 2H), 2.78 (t, 2H), 3.21 (m, 2H), 3.89 (m, 1H), 4.16 (m, 1H), 6.93-7.03 (m, 2H), 7.14 (m, 1H),
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7.50 (d, 1H), 7.86-8.00 (m, 3H).
[0096] ESIMS miz 462.11 (M+H)*.

EXAMPLE 6

Thioacetic acid S-{(S)-6-[((R)-1-methyl-5-oxo-pyrrolidine-2-carbonyl)-aminol-6-m-tolylcarbamoyl-hexyl} ester

[0097] Yield: 37%.
[0098] 'H NMR (300 MHz, DMSO-dg) &: 1.31 (m, 4H), 1.48 (m, 2H), 1.63 (m, 2H), 1.80 (m, 1H), 2.17 (m, 3H), 2.25
(s, 3H), 2.28 (s, 3H), 2.58 (s, 3H), 2.80 (t, 2H), 4.13 (m, 1H), 4.37 (m, 1H), 6.85 (d, 1H), 7.16 (t, 1H), 7.36 (d, 1H), 7.40
(s, TH), 8.47 (d, 1H), 9.99 (s, 1H).

[0099] ESIMS miz 433.4 (M+H)*; 546.5 (M+CF,COO)-.

EXAMPLE 7

Thioacetic acid S-{(S)-6-[((S)-5-oxo-pyrrolidine-2-carbonyl)-aminol-6-m-tolylcarbamoyl-hexyl} ester

[0100] Yield: 53%.

[0101] 'H NMR (300 MHz, DMSO-dg) &: 1.33 (m, 4H), 1.50 (m, 2H), 1.65 (m, 2H), 1.88 (m, 1H), 2.11 (m, 2H), 2.25
(m, 1H), 2.27 (s, 3H), 2.31 (s, 3H), 2.81 (t, 2H), 4.10 (m, 1H), 4.38 (m, 1H), 6.87 (d, 1H), 7.18 (t, 1H), 7.37 (d, 1H), 7.42
(s, 1H), 7.79 (s, 1H), 8.19 (d, 1H), 9.96 (s, 1H).

[0102] ESIMS miz 420.3 (M+H)*.

EXAMPLE 8

Thioacetic acid S-{(S)-6-[((R)-5-oxo-pyrrolidine-2-carbonyl)-amino]-6-m-tolylcarbamoyl-hexyl} ester

[0103] Yield: 43%.
[0104] TH NMR (300 MHz, DMSO-dg) &: 1.30 (m, 4H), 1.48 (m, 2H), 1.64 (m, 2H), 1.84 (m, 1H), 2.10 (m, 2H), 2.25
(m, TH), 2.25 (s, 3H), 2.28 (s, 3H), 2.79 (t, 2H), 4.09 (m, 1H), 4.39 (m, 1H), 6.85 (d, 1H), 7.16 (t, 1H), 7.36 (d, 1H), 7.40
(s, 1H), 7.80 (s, 1H), 8.15 (d, 1H), 9.96 (s, 1H).

[0105] ESIMS miz 420.3 (M+H)*.

EXAMPLE 9

Thioacetic acid S-{(S)-6-[((R)-1-methyl-5-oxo-pyrrolidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester

[0106] Yield: 36%.
[0107] 'H NMR (300 MHz, DMSO-dg) &: 1.34 (m, 4H), 1.51 (m, 2H), 1.66 (m, 2H), 1.82 (m, 1H), 2.22 (m, 3H), 2.31
(s, 3H), 2.61 (s, 3H), 2.82 (t, 2H), 4.14 (m, 1H), 4.42 (m, 1H), 7.07 (t, 1H), 7.32 (t, 2H), 7.60 (d, 2H), 8.47 (d, 1H), 10.10
(s, TH).

[0108] ESIMS miz 420.3 (M+H)*.

EXAMPLE 10

Thioacetic acid S-{(S)-6-[((S)-6-oxo0-1,2,3,6-tetrahydro-pyridine-2-carbonyl)-aminol]-6-phenylcarbamoyl-hexyl} ester

[0109] Yield: 64%.

[0110] 'H NMR (300 MHz, DMSO-dg) &: 1.28 (m, 4H), 1.45 (m, 2H), 1.65 (m, 2H), 2.28 (s, 3H), 2.55 (m, 2H), 2.78 (t,
2H), 4.08 (m, 1H), 4.38 (m, 1H), 5.66 (m, 1H), 6.50 (m, 1H), 7.03 (t, 1H), 7.28 (t, 2H), 7.47 (m, 1H), 7.56 (d, 2H), 8.02
(d, 1H), 10.10 (s, 1H). ESIMS m/z 440.1 (M+Na)*.

EXAMPLE 11

Thioacetic acid S-(S)-6-[((S)-5-oxo-pyrrolidine-2-carbonyl)-aminol-6-phenylcarbamoyl-hexyl} ester

[0111] Yield: 25%.
[0112] 'H NMR (300 MHz, DMSO-dg) 5: 1.32 (m, 4H), 1.48 (m, 2H), 1.63 (m, 2H), 1.87 (m, 1H), 2.08 (m, 2H), 2.22
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(m, 2H), 2.30 (s, 3H), 2.79 (t, 2H), 4.09 (m, 1H), 4.38 (m, 1H), 7.03 (t, 1H), 7.28 (t, 2H), 7.58 (d, 1H), 7.78 (s, 1H), 8.20
(d, 1H), 10.03 (s, 1H).
[0113] ESIMS miz 406.4 (M+H)*.
EXAMPLE 12

Thioacetic acid S-{(S)-6-[((S)-1-methyl-6-oxo-piperidine-2-carbonyl)-aminol-6-phenylcarbamoyl-hexyl} ester

[0114] Yield: 68%.
[0115] TH NMR (300 MHz, DMSO-dg) &: 1.32 (m, 4H), 1.48 (m, 2H), 1.58 (m, 2H), 1.68 (m, 2H), 1.86 (m, 2H), 2.17
(m, 2H), 2.29 (s, 3H), 2.68 (s, 3H), 2.79 (t, 2H), 4.07 (m, 1H), 4.43 (m, 1H), 7.03 (t, 1H), 7.28 (t, 2H), 7.58 (d, 2H), 8.35
(d, 1H), 10.07 (s, 1H). ESIMS m/z 433.9 (M+H)*.

EXAMPLE 13

Thioacetic acid S-{(S)-6-[((R)-6-oxo-piperidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester

[0116]
o
NH
NHBoc H NH, .CF,CO,H
N
HO,C EN A B ©/ A c , HN" Y0
o N
X
o SR
NH
D HN™ 0

H
—_— NMSAC
%

A: aniline, , PyBOP, DIPEA, DMF and DCM, RT; B: TFA, DCM, 0°C to RT;
C: (R)-6-oxo-piperidine-2-carboxylic acid, PyBOP, NEt,, DMF and DCM, RT; D: AcSH, AIBN, dioxane, 75°C

Scheme 2

STEP A: ((S)-1-phenylcarbamoyl-hex-5-enyl)-carbamic acid tert-butyl ester
[0117] The compound has been obtained following Step A as described in example 1.
STEP B: (S)-2-amino-hept-6-enoic acid phenylamide

[0118] To a stirred solution of ((S)-1-phenylcarbamoyl-hex-5-enyl)-carbamic acid tert-butyl ester (i.e., example 1, Step
A) at 0°C was added TFA slowly. The reaction mixture was then allowed to warm to RT and stirred for 2 hours. The
solvent was removed under reduced pressure to afford the desired adduct quantitatively as the trifluoroacetate salt which
was used without any purification in the next step.

STEP C: (R)-6-oxo-piperidine-2-carboxylic acid ((S)-1-phenylcarbamoyl-hex-5-enyl)-amide

[0119] A solution of DCM / DMF (10 ml, 10/ 2) of the trifluoroacetate salt obtained in Step A was reacted with (R)-6-
oxo-piperidine-2-carboxylic acid (0.79 mmol) and PyBOP (0.79 mmol) in the presence of NEt3 (2.25 mmol) for 2 hours.
The reaction mixture was diluted with DCM and washed with 5% Na,COg, brine, 5% citric acid and brine. The organic
phase was dried over Na2SQ,, filtered and concentrated under reduced pressure. The crude reaction mixture was
purified through chromatography on silica gel using AcOEt / MeOH (9 / 1) as eluent to allow the desired adduct as a
white solid.

[0120] Yield: 85%

[0121] 'H NMR (300 MHz, DMSO-d) 8: 1.38 (m, 2H), 1.65 (m, 5H), 1.86 (m, 1H), 2.03 (m, 2H), 2.11 (t, 2H), 3.96 (m,
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1H), 4.44 (m, 1H), 4.96 (m, 2H), 5.77 (m, 1H), 7.04 (t, 1H), 7.29 (t, 2H), 7.47 (d, 1H), 7.57 (d, 2H), 8.13 (d, 1H), 10.03 (s, 1H).
[0122] ESIMS miz 366.3 (M+Na)*; 342.2 (M-H)-.

STEP D: Thioacetic acid S-{(S)-6-[((R)-6-oxo-piperidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester

[0123] To a stirred solution of (R)-6-oxo-piperidine-2-carboxylic acid ((S-1-phenylcarbamoyl-hex-5-enyl)-amide (220
mg, 0.64 mmol), thioacetic acid (460 pl, 6.4 mmol) at 75°C in degassed dioxane (7 ml) was added AIBN (105 mg, 0.64
mmol). The reaction mixture was stirred until complete conversion of the starting material as monitored by TLC analysis.
The reaction mixture was cooled to 0°C and quenched with an excess of cyclohexene under stirring, the latter being
maintained for 20 minutes. Concentration under reduced pressure and purification through chromatography on silica
gel using Hexane /DCM / IPA : 50/40/10 as eluent afforded the desired adduct.

[0124] Yield: 53%.

[0125] 'H NMR (300 MHz, DMSO-dg) §: 1.30 (m, 4H), 1.47 (m, 2H), 1.64 (m, 5H), 1.86 (m, 1H), 2.11 (t, 2H), 2.29 (s,
3H),2.79(t, 2H),3.95 (m, 1H),4.41 (m, 1H), 7.03 (t, 1H), 7.29(t, 2H), 7.48 (d, 1H), 7.57 (d, 2H), 8.14 (d, 1H), 10.05 (s, 1H).
[0126] ESIMS m/z 420.1 (M+H)*; 532.2 (M+CF;COO)*.

[0127] Examples 14 to 18 were synthesized following the procedure depicted in scheme 2 using the appropriate amine
in step A and the adequate acid in step C.

EXAMPLE 14

Thioacetic acid S-{(S)-6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester

[0128] Yield: 87%.
[0129] 'H NMR (200 MHz CDCly) &: 1.31 (m, 4H), 1.47 (m, 2H), 1.64 (m, 5H), 1.84 (m, 1H), 2.09 (t, 2H), 2.29 (s, 3H),
2.79 (t, 2H), 3.95 (m, 1H), 4.37 (m, 1H), 7.03 (t, 1H), 7.28 (t, 2H), 7.47 (d, 1H), 7.57 (d, 2H), 8.08 (d, 1H), 9.97 (s, 1H).
[0130] ESIMS m/z 420.0 (M+H)*; 532.2 (M+CF3COO)-.

EXAMPLE 15

Thioacetic acid S-{(S-6-[((S)-6-oxo-piperidine-2-carbonyl)-aminol-6-p-tolylcarbamoyl-hexyl} ester

[0131] Yield: 88%.
[0132] 'H NMR (300 MHz, DMSO-dg) &: 1.30 (m, 2H), 1.47 (m, 2H), 1.64 (m, 5H), 1.84 (m, 1H), 2.10 (t, 2H), 2.23 (s,
3H), 2.29 (s, 3H), 2.79(t, 2H), 3.94 (m, 1H), 4.37 (m, 1H), 7.09 (d, 2H), 7.45 (d, 2H), 7.47 (d, 1H), 8.06 (d, 1H), 9.87 (s, 1H).
[0133] ESIMS miz 456.6 (M+H)*.

EXAMPLE 16

Thioacetic acid S-{(S)-6-[((S)-6-oxo-piperidine-2-carbonyl)-aminol-6-m-tolylcarbamoyl-hexyl} ester

[0134] Yield: 62%.

[0135] TH NMR (300 MHz, DMSO-dg) &: 1.31 (m, 4H), 1.47 (m, 2H), 1.61 (m, 5H), 1.84 (m, 1H), 2.10 (t, 2H), 2.25 (s,
3H), 2.29 (s, 3H), 2.80 (t, 2H), 3.95 (m, 1H), 4.36 (m, 1H), 6.85 (d, 1H), 7.16 (t, 1H), 7.35 (d, 1H), 7.40 (s, 1H), 7.47 (d,
1H), 8.09 (d, 1H), 9.90 (s, 1H).

[0136] ESIMS miz 456.4 (M+H)*.

EXAMPLE 17

Thioacetic acid S-{(S)-6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-6-cyclopentylcarbamoyl-hexyl} ester

[0137] Yield: 51%.
[0138] 'H NMR (500 MHz, DMSO-dg) &: 1.05-1.90 (m, 20H), 2.10 (t, 2H), 2.30 (s, 3H), 2.80 (t, 2H), 3.95(m, 2H), 4.20
(m, 1H), 7.50 (d, 1H), 7.80 (s, 1H), 7.82 (s, 1H).

[0139] ESIMS miz 434.38 (M+Na)*.
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EXAMPLE 18

Thioacetic acid S-[(S)-6-[((R)-5-oxo-pyrrolidine-2-carbonyl)-amino]-6-(3-trifluoromethyl-phenylcarbamoyl)-hexyll ester

[0140] Yield: 84%.
[0141] 'H NMR (300 MHz, DMSO-dg) &: 1.31 (m, 4H), 1.48 (m, 2H), 1.66 (m, 2H), 1.84 (m, 1H), 2.28 (s, 3H), 2.25 (m,
1H), 2.10 (m, 2H), 2.79 (t, 2H), 4.09 (m, 1H), 4.37 (m, 1H), 7.39 (d, 1H), 7.54 (t, 1H), 7.77 (d, 1H), 7.80 (s, 1H), 8.08 (s,
1H), 8.26 (d, 1H), 10.43 (s, 1H).

[0142] 19F NMR (282 MHz, DMSO- dp) 5: -62.97

[0143] ESIMS m/z 474.3 (M+H)*; 586.3 (M+CF,COOY-.

EXAMPLE 19

Thioacetic acid S-{(S)-6-[((3R*,4S*)-2-oxo-4-phenyl-pyrrolidine-3-carbonyl)-aminol-6-phenylcarbamoyl-hexyl} ester

[0144]

NHBoc NHBoc NHBoc

H H
HOMBr A Nm)\/\/\/Br B NMSAc
—_— —_— (j
(o)

ZT

NH, .CF,CO,H
D S HN

NMSAC [0}

_— —_— H + H

©/ (o] Nm)\/\/\/SAc NMSAc
S oY

A: PhNH,, EDCI, HOBT, RT; B: KSAc, EtOH, RT; C: TFA, DCM, RT; D: (3R*,45*)-2-0x0-4-phenyl-pyrrolidine-
3-carboxylic acid, PyBOP, DIPEA, RT; E: NaOH, EtOH, RT

Scheme 3

STEP A: ((S)-6-bromo-1-phenylcarbamoyl-hexyl)-carbamic acid fert-butyl ester

[0145] EDCI(2.10g, 11.1 mmol) and aniline (0.68 ml, 7.5 mmol) were added to a solution of 7.4 mmol of (S)-7-bromo-
2-tert-butoxycarbonylamino-heptanoic acid (Gupta P.K., et al., Bioorg. Med. Chem. Lett., 2010, 20, 23, 7067) in THF
(70 ml) and the reaction mixture was stirred overnight at RT. The solvent was removed under reduced pressure and the
crude reaction mixture was diluted with AcOEt, washed with water and then with 10% aqueous citric acid and finally
with saturated NaHCO,. After removal of the solvent under reduced pressure and purification on silica gel (n-hexane /
AcOEt: 1/9) the desired adduct was obtained.

[0146] Yield: 91%.

[0147] 'H NMR (500 MHz, CDClg) §: 1.38-1.48 (m, 14H), 1.75-2.00 (m, 3H), 3.48 (t, 2H), 4.30 (m, 1H), 5.40 (m, 1H),
6.50 (m, 1H), 7.12 (t, 1H), 7.33 (t, 2H), 7.60 (d, 2H).

[0148] ESIMS m/z 421.21 (M+Na)*; 423.21 (M+Na)*.

STEP B: thioacetic acid S-((S)-6-fert-butoxycarbonylamino-6-phenylcarbamoyl-hexyl) ester

[0149] Potassium thioacetate (2.7 mmol) was added to a solution of ((S)-6-bromo-1-phenylcarbamoyl-hexyl)-carbamic
acid tert-butyl ester (6.5 mmol) in EtOH (40 ml). The reaction mixture was stirred at RT overnight. The solvent was
removed under reduced pressure and the resulting precipitate was poured into water and extracted twice with AcOEt.
The organic layer was washed with brine and dried over Na,SO, before being evaporated to afford the desired adduct.
[0150] Yield: 97%

[0151] 'H NMR (300 MHz, CDClj) §: 1.45-1.50 (m, 13H) 1.65-1.55 (m, 3H), 2.10 (t, 3H), 2.74 (m, 1H), 2.84 (t, 2H),
417 (s, 1H), 5.04 (s, 1H), 7.10 (t, 1H), 7.30 (t, 1H), 7.52 (d, 2H).

[0152] ESIMS m/z 417.41 (M+Na)*.
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STEP C: thioacetic acid S-((S)-6-amino-6-phenylcarbamoyl-hexyl) ester-trifluoroacetate

[0153] Trifuoroacetic acid (61 mmol) was added to a solution of thioacetic acid S-((S)-6-tert-butoxycarbonylamino-6-
phenylcarbamoyl-hexyl) ester (6.10 mmol) in DCM (30 ml). The reaction mixture was stirred at RT for five hours before
being concentrated under reduced pressure. The resulting crude reaction mixture was taken up twice in Et,O to enable
complete removal of the excess of trifluoroacetic acid. The desired adduct was obtained as a reddish oil.

[0154] Yield: quantitative

[0155] 'H NMR (500 MHz, DMSO-dg) &: 1.20-2.00 (m, 8H), 2.31 (s, 3H), 2.80 (t, 2H), 4.05 (m, 1H), 7.05 (t, 1H), 7.30
(t, 2H), 7.40 (m, 3H), 7.58 (d, 2H), 9.85 (s,1H).

STEP D: thioacetic acid S-{(S)-6-[(2-oxo-4-phenyl-pyrrolidine-3-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester

[0156] Thioacetic acid S-((S)-6-amino-6-phenylcarbamoyl-hexyl) ester-trifluoroacetate (1.03 mmol), DIPEA (3.08
mmol) and PyBOP (1.03 mmol) were added to a solution of (3R*,4S*)-2-oxo-4-phenyl-pyrrolidine-3-carboxylic acid in
DCM /DMF: 5 /9. The resulting reaction mixture was stirred at RT overnight. After removal of the solvent under reduced
pressure, the resulting solid was poured into water and extracted twice with AcOEt. The organic layer was then washed
with NaHCO,, water and brine before being dried over Na,SO, and concentrated under reduced pressure to yield an
oil. The latter was partially purified by silica gel chromatography and then subjected to HPLC purification.

[0157] Yield: 12%.

[0158] 'H NMR (500 MHz, Acetone-dg) &: 1.30-1.80 (m, 8H), 2.28 (s, 3H), 2.81 (t, 2H), 3,51 (t, 1H), 3.75 (d, 1H), 3.87
(m, 1H), 4.31 (m, 1H), 4.54 (m, 1H), 7.00-7.40 (m, 8H), 7.53 (bs, 1H), 7.84 (m, 2H), 7.89 (d, 1H), 9.80 (bs, 1H).

[0159] ESIMS m/z 482.06 (M+H)*.

[0160] Examples 20 to 22 were synthesized following the procedure depicted in scheme 3 using the appropriate amine
in step A and the adequate acid in step D.

EXAMPLE 20

Thioacetic acid S-{(S)-6-[((3R*,4R*)-2-ox0-4-phenyl-pyrrolidine-3-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester

[0161] InstepDthereacting acid was the cisracemic(i.e., "3R*, 4R*) mixture of 2-oxo-4-phenyl-pyrrolidine-3-carboxylic
acid.

[0162] Yield: 60%.

[0163] 'H NMR (300 MHz, Acetone-dg) §: 1.35-2.00 (m, 8H), 2.28 (s, 3H), 2.84 (t, 2H), 3,40(t, 1H), 3.59 (d, 1H), 3.78
(m, 1H), 4.13 (m, 1H), 4.48 (m, 1H), 7.00-7.40 (m, 9H), 7.63 (m, 2H), 7.89 (d, 1H), 9.25(bs, 1H).

[0164] ESIMS m/z 482.06 (M+H)*.

EXAMPLE 21

Thioacetic acid S-{(S)-6-[((R)-5-oxo-pyrrolidine-2-carbonyl)-aminol-6-phenylcarbamoyl-hexyl} ester

[0165] Yield: 35%.

[0166] TH NMR (500 MHz, CD30D) &: 1.20-2.00 (m, 10H), 2.18 (m, 2H), 2.29 (s, 3H), 2.80 (t, 2H), 4.07 (m, 1H), 4.40
(m, 1H), 7.04 (t, 2H), 7.29 (t, 2H), 7.57 (d, 1H), 7.58 (d, 2H), 8.10 (d, 1H), 9.90 (s, 1H).

[0167] ESIMS miz 428.17 (M+Na)*.

EXAMPLE 22

Thioacetic acid S-{(S)-6-[(R*)-(2-oxo-piperidine-3-carbonyl)-amino]-6-phenyl carbamoyl-hexyl} ester

[0168] Yield: 60%.

[0169] 'H NMR (500 MHz, CD50D) &: 1.42-1,19 (m, 10H), 2.29 (s, 3H), 2.55 (t, 2H), 2,80 (t, 2H), 3.35 (m, 2H), 3.40
(m, 2H), 4.53 (m, 2H), 7.12 (t, 1H), 7.33 (t, 2H), 7.60 (d, 2H). ESIMS m/z 442.14 (M+Na)*.

EXAMPLE 23

(S)-6-Oxo-piperidine-2-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide

[0170]
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(o) (0]

4 HN o i 4 HN o
NMSAC - - NMSH
SR OR!

i: NaOH, EtOH, RT
Scheme 4

[0171] A 2N solution of NaOH (7.0 mmol) was added to a solution of thioacetic acid S-{(S)-6-[((S)-6-oxo-piperidine-
2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester (0.95 mmol) in EtOH (13 ml). The reaction mixture was stirred at
RT overnight and then poured into water and extracted with AcOEt, washed with water, brine and finally dried over
Na,SO,. Removal of the solvent under reduced pressure led to the desired adduct, which was purified through HPLC.
[0172] Yield: 20%.

[0173] 'H NMR (500 MHz, CD40D) &: 1.50 (m, 4H), 1.68 (m, 2H), 1.80 (m, 2H), 1.95 (m, 3H), 2.10 (m, 1H), 2.38 (m,
2H), 2.55 (t, 2H), 4.15 (t, 1H), 4.53 (m, 1H), 7.12 (t, 1H), 7.33 (t, 2H), 7.60 (d, 2H).

[0174] ESIMS m/z 400.40 (M+Na)*; 376.34 (M-H)-.

[0175] Examples 24 to 40 were synthesized following the procedure depicted in scheme 4 using the appropriate
starting material.

EXAMPLE 24

(S)-6-Oxo-piperidine-2-carboxylic acid ((S)-1-cyclopentylcarbamoyl-6-mercaptohexyl)-amide

[0176] Starting material was the one of example 17.

[0177] Yield: 44%.

[0178] 'H NMR (500 MHz, DMSO-dg) &: 1.05-1.90 (m, 20H), 2.12 (t, 2H), 2.21 (t, 1H), 2.45 (m, 2H), 3.92 (m, 1H), 3.97
(m, 1H), 4.21 (m, 1H), 7.55 (d, 1H), 7.80 (s, 1H), 7.82 (s,1H).

[0179] ESIMS m/z 392.2 (M+Na)*; 368.1 (M-H)-.

EXAMPLE 25

(S)-6-Oxo-piperidine-2-carboxylic acid [(S)-1-(3-benzyloxy-benzylcarbamoyl)-6-mercapto-hexyl]-amide

[0180] Starting material was the one of example 3.

[0181] Yield: 32%.

[0182] 'H NMR (500 MHz, CD,Cl,) §: 1.20-1.48 (m, 4H), 1.48-2.02 (m, 8H), 2.21 (m, 2H), 2.49 (m, 2H), 3.20-3.42 (m,
2H), 4.51 (m, 1H), 5.04 (s, 2H), 6.80-6.95 (m, 3H), 7.23 (t, 1H), 7.28-7.50 (m, 5H), 7.64 (s, 1H), 7.75 (d, 1H).

[0183] ESIMS m/z 498.35 (M+H)*.

EXAMPLE 26

(S)-6-Oxo-piperidine-2-carboxylic acid [(S)-6-mercapto-1-(4-trifluoromethylbenzylcarbamoyl)-hexyl]-amide

[0184] Starting material was the one of example 2.

[0185] Yield: 33%.

[0186] 'H NMR (500 MHz, CD,Cl,) 8: 1.38 (m, 4H), 1.52-2.12 (m, 9H), 2.23 (m, 2H), 2.50 (m, 2H), 3.98 (m, 1H), 4.45
(m, 3H), 7.20 (m, 1H), 7.28-7.72 (m, 6H).

[0187] ESIMS m/z 460.14 (M+H)*.

EXAMPLE 27

(S)-4-Oxo-azetidine-2-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide

[0188] Starting material was the one of example 1.
[0189] Yield: 56%.

17



10

15

20

25

30

35

40

45

50

55

EP 2 758 371 B1

[0190] 'H NMR (300 MHz, DMSO-dg) 5:1.34 (m, 4H), 1.57 (m, 4H), 2.22 (t, 1H), 2.47 (q, 1H), 2.66 (m, 2H), 3.10 (dd,
1H), 4.07 (m, 1H), 4.43 (m, 1H), 7.04 (t, 1H), 7.29 (t, 2H), 7.58 (d, 2H), 8.15 (s, 1H), 8.43 (d, 1H), 10.11 (s, 1H).
[0191] ESIMS miz 372.2 (M+Na)*; 348.2 (M-H)-.

EXAMPLE 28

(3S,4S)-2-Oxo0-4-phenyl-pyrrolidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide

[0192] Starting material was the one of example 20. Once hydrolysed, the diastereomeric mixture of the two thiolate
derivatives was purified by flash chromatography on silica gel to allow the obtention of each pure isomer.

[0193] Yield: 44%.

[0194] 'H NMR (500 MHz, Acetone-dg) §: 1.35-2.00 (m, 8H), 2.42 (t, 2H), 3,40 (t, 1H), 3.59 (d, 1H), 3.78 (m, 1H), 4.13
(m, 1H), 4.48 (m, 1H), 7.00-7.40 (m, 9H), 7.63 (m, 2H), 7.89 (d, 1H), 9.25 (bs, 1H).

[0195] ESIMS m/z 462.27 (M+Na)*.

EXAMPLE 29

(3R,4R)-2-Oxo-4-phenyl-pyrrolidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide

[0196] Example 29 was obtained after purification according to procedure of example 28. Yield: 37%.

[0197] 'H NMR (500 MHz, Acetone-dg) §: 1.35-2.00 (m, 8H), 2.42 (t, 2H), 3.51 (t, 1H), 3.75 (d, 1H), 3.87 (m, 1H), 4.31
(m, 1H), 4.54 (m, 1H), 7.00-7.40 (m, 9H), 7.63 (m, 2H), 7.89 (d, 1H), 9.25 (bs, 1H).

[0198] ESIMS m/z 462.27 (M+Na)*.

EXAMPLE 30

(3R,4S5)-2-Ox0-4-phenyl-pyrrolidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide

[0199] Starting material was the one of example 19. Once hydrolysed, the diastereomeric mixture of the two thiolate
derivatives was purified by flash chromatography on silica gel to allow the obtention of the pure isomer.

[0200] Yield: 40%.

[0201] 'H NMR (500 MHz, Acetone-dg) 6: 1.30-1.80 (m, 8H), 2.42 (t, 2H), 3,51 (t, 1H), 3.75(d, 1H), 3.87 (m, 1H), 4.31
(m, 1H), 4.54 (m, 1H), 7.00-7.40 (m, 8H), 7.53 (bs, 1H), 7.84 (m, 2H), 7.89 (d, 1H), 9.80 (bs, 1H).

[0202] ESIMS m/z 462.81 (M+Na)*.

EXAMPLE 31

(3S,4R)-2-Ox0-4-phenyl-pyrrolidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide

[0203] Example 31 was obtained after purification according to procedure of example 30. Yield: 37%.

[0204] 'H NMR (500 MHz, CD40D) &: 1.35-2.40 (m, 8H), 2.43 (m, 2H), 3.48 (t, 1H), 3.80 (m, 2H), 4.22 (m, 1H), 4.53
(m, 1H), 7.09 (m, 2H), 7.30 (m, 4H), 7.36 (m, 4H), 7.68 (m, 2H).

[0205] ESIMS m/z 462.27 (M+Na)*.

EXAMPLE 32

(S)-6-Oxo-piperidine-2-carboxylic acid [(S)-1-(3,4-dihydro-1H-isoquinoline-2-carbonyl)-6-mercapto-hexyl]-amide

[0206] Starting material was the one of example 4.

[0207] Yield: 37%.

[0208] 'H NMR (500 MHz, DMSO-dg) &: 1.10-1.90 (m, 13H), 2.05-2.23 (m, 2H), 2.35-3.00 (m, 4H), 3.60-4.10 (m, 3H),
4.48-4.86 (m, 3H), 7.17 (s, 4H), 7.49 (m, 1H), 8.10 (m, 4H).

[0209] ESIMS m/z 418.05 (M+H)*.
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EXAMPLE 33

(R)-5-Oxo-pyrrolidine-2-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide

[0210] Starting material was the one of example 21.

[0211] Yield: 42%.

[0212] 'H NMR (500 MHz, DMSO-dg) &: 1.20-2.00 (m, 10H), 2.18 (m, 2H), 2.21 (t, 1H), 2.45 (m, 1H), 4.05 (m, 1H),
4.40 (m, 1H), 7.04 (t, 1H), 7.29 (t, 2H), 7.55 (d, 1H), 7.58 (d, 2H), 8.08 (d, 1H), 9.98 (s, 1H).

[0213] ESIMS m/z 364.28 (M+H)*.

EXAMPLE 34

(S)-6-Oxo-piperidine-2-carboxylic acid [(S)-6-mercapto-1-(2-m-tolyl-ethylcarbamoyl)-hexyl]-amide

[0214] Starting material was the one of example 5.

[0215] Yield: 41%.

[0216] 'H NMR (500 MHz, DMSO-dj) &: 1.10-1.34 (m, 4H), 1.42-1.76 (m, 7H), 1.83 (m, 1H), 2.11 (t, 2H), 2.21 (t, 1H),
2.27 (s, 3H), 2.44 (m, 2H), 2.66 (t, 2H), 3.23 (m, 2H), 3.91 (m, 1H), 4.19 (m, 1H), 6.90-7.08 (m, 2H), 7.16 (t, 1H), 7.51
(bs, 1H), 7.89 (d, 1H), 7.95 (t, 1H).

[0217] ESIMS m/z 420.09 (M+H)*.

EXAMPLE 35

(R)-2-Oxo-piperidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide

[0218] Starting material was the one of example 22. Once hydrolysed, the diastereomeric mixture of the two thiolate
derivatives was purified by flash chromatography on silica gel to allow the obtention of the pure isomer.

[0219] Yield: 39%.

[0220] 'H NMR (500 MHz, CD50D) &: 1.42-1,19 (m, 12H), 2.55 (t, 2H), 3.35 (m, 2H), 3.40 (m, 2H), 4.53 (m, 2H), 7.12
(t, 1H), 7.33 (t, 2H), 7.60 (d, 2H).

[0221] ESIMS m/z 400.40 (M+Na)*.

EXAMPLE 36

(S)-2-Oxo-piperidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide

[0222] Example 36 was obtained after purification according to procedure of example 35. Yield: 20%.

[0223] 'H NMR (500 MHz, CD3D) &: 1.40-2.22 (m, 12H), 2.55 (t, 2H), 3.35 (m, 2H), 3.42 (m, 2H), 4.53 (m, 2H), 7.09
(t, 1H), 7.29 (t, 2H), 7.68 (d, 2H).

[0224] ESIMS m/z 400.40 (M+Na)*.

EXAMPLE 37

(R)-6-Oxo-piperidine-2-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide

[0225] Starting material was the one of example 13.

[0226] Yield: 82%.

[0227] 'H NMR (300 MHz, DMSO-dg) §: 1.34 (m, 4H), 1.51 (m, 2H), 1.64 (m, 5H), 1.87 (m, 1H), 2.11 (t, 2H), 2.22 (t,
1H), 2.44 (m, 2H), 3.96 (m, 1H),4.43 (m, 1H),7.04 (t, 1H), 7.29 (t, 2H), 7.49 (d, 1H), 7.57 (d, 2H), 8.13 (d, 1H), 10.04 (s, 1H).
[0228] ESIMS m/z 400.2 (M+Na)*; 376.2 (M-H)-.

EXAMPLE 38

(S)-6-Oxo-piperidine-2-carboxylic acid ((S)-6-mercapto-1-m-tolylcarbamoyl-hexyl)-amide

[0229] Starting material was the one of example 16.
[0230] Yield: 25%.
[0231] 'H NMR (300 MHz, DMSO-dg) 8: 1.34 (m, 4H), 1.51 (m, 2H), 1.64 (m, 5H), 1.85 (m, 1H), 2.10 (t, 2H), 2.20 (t,
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1H) 2.25 (s, 3H), 2.44 (m, 2H), 3.95 (m, 1H), 4.38 (m, 1H), 6.85 (d, 1H), 7.16 (t, 1H), 7.36 (d, 1H), 7.41 (s, 1H), 7.48 (d,
1H), 8.06 (d, 1H), 9.89 (s, 1H).
[0232] ESIMS miz 414.3 (M+Na)*; 390.4 (M-H)-.

EXAMPLE 39

(S)-6-Oxo-piperidine-2-carboxylic acid ((S)-6-mercapto-1-p-tolylcarbamoyl-hexyl)-amide

[0233] Starting material was the one of example 15.

[0234] Yield: 53%.

[0235] TH NMR (300 MHz, DMSO-dj) &: 1.33 (m, 4H), 1.51 (m, 2H), 1.60 (m, 5H), 1.83 (m, 1H), 2.10 (t, 2H), 2.21 (t,
1H), 2.23 (s, 3H),2.43 (m, 2H), 3.95 (m, 1H), 4.37 (m, 1H), 7.09 (d, 2H), 7.45(d, 2H), 7.48 (d, 1H), 8.08 (d, 1H), 9.89 (s, 1H).
[0236] ESIMS m/z 414.4 (M+Na)*; 390.3 (M-H)-.

EXAMPLE 40

(S)-1-Methyl-6-oxo-piperidine-2-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide

[0237] Starting material was the one of example 12.

[0238] Yield: 28%.

[0239] 'H NMR (300 MHz, DMSO-dg) 8: 1.34 (m, 4H), 1.49 (m, 2H), 1.57 (m, 3H), 1.66 (m, 2H), 1.88 (m, 2H), 2.17
(m, 2H), 2.67 (s, 3H), 2.80 (t, 2H), 4.08 (m, 1H), 4.42 (m, 1H), 7.02 (t, 1H), 7.26 (t, 2H), 7.56 (d, 2H), 8.33 (d, 1H), 10.05
(s, 1H).

[0240] ESIMS m/z 392.0 (M+H)*.

EXAMPLE 41

Thiocarbonic acid ethyl ester {(S)-6-[((S-6-oxo-piperidine-2-carbonyl)-aminol-6-phenylcarbamoyl-hexyl} ester

[0241] To a solution of (S)-6-oxo-piperidine-2-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide (0.21
mmol) in DCM (20 ml) were added NEt; (0.23 mmol) and ethylchloroformate (0.23 mmol). The reaction mixture was
stirred at RT for 2 hours. The reaction mixture was concentrated under reduced pressure and the crude product was
purified through chromatography on silica gel using AcOEt / MeOH: 80/ 20 as eluent.

[0242] Yield: 74%.

[0243] 'H NMR (500 MHz, DMSO-dj) §: 1.20 (t, 3H), 1.25-1.45 (m, 4H), 1.52-1.80 (m, 7H), 1.87 (m, 1H), 2.11 (t, 2H),
2.82 (t, 2H), 3.97 (m, 1H), 4.21 (m, 4H), 3.47 (q, 2H), 4.41 (m, 1H), 7.05 (t, 1H), 7.30 (t, 2H), 7.48 (bs, 1H), 7.58 (d, 2H),
8.10 (d, 1H), 9.99 (s, 1H).

[0244] ESIMS m/z 450.15 (M+H)*.

[0245] Example 42 was synthesized following the procedure of example 41 using the (R)-5-oxo-pyrrolidine-2-carboxylic
acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide instead of (S)-6-oxo-piperldine-2-carboxylic acid ((S)-6-mercap-
to-1-phenylcarbamoyl-hexyl)-amide.

EXAMPLE 42

Thiocarbonic acid ethyl ester {(S)-6-[(( R)-5-oxo-pyrrolidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester

[0246] Yield: 82%.
[0247] "H NMR (300 MHz, DMSO-dg) &: 1.18 (t, 3H), 1.33 (m, 4H), 1.6 (m, 4H), 1.85 (m, 1H), 2.10 (m, 2H), 2.25 (m,
1H), 2.79 (t, 2H), 4.09 (m, 1H), 4.20 (g, 2H), 4.42 (m, 1H), 7.03 (t, 1H), 7.28 (t, 2H), 7.57 (d, 2H), 7.82 (s, 1H), 8.20 (d,
1H), 10.05 (s, 1H). ESIMS m/z 436.3 (M+H)*.

EXAMPLE 43

Thioisobutyric acid S-{(S)-6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester

[0248] This compound was synthesised following the procedure described for example 30 but using isobutyryl chloride
instead of ethylchloroformate.
[0249] Yield: 42%.
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[0250] 'H NMR (500 MHz, DMSO-dg) &: 1.04 (t, 6H), 1.22-1.44 (m, 4H), 1.46-1.77 (m, 6H), 1.93 (m, 1H), 2.06 (m,
1H), 2.20 (m, 1H), 2.37 (m, 1H), 2.48 (m, 4H), 3.47 (m, 1H), 4.32 (m, 1H), 4.81 (m, 1H), 7.04 (t, 1H), 7.29 (t, 2H), 7.57
(d, 2H), 8.33 (d, 1H), 9.99 (s, 1H).
[0251] ESIMS miz 448.24 (M+H)*.
COMPOUND A

Thioacetic acid S-(6-phenylcarbamoyl-hexyl) ester

[0252] This commercially available derivative which does not present the lactam-carbonylamino moiety on the side
chain of the scaffold was tested as a comparison example in an in vivo experiment involving compound of example 14
(table 8).

BIOLOGY

EXAMPLE 44

HDAC enzymatic assay

[0253] HDAC profiling was performed against eleven HDAC isolated human isoforms in the presence of the fluorogenic
tetrapeptide RHKKAc (from p53 residues 379-382) substrate (10 wM). Isolated human HDACs were be obtained by
standard purification, with the exception of HDAC3 which was a human recombinant protein as a complex of full length
human HDAC3 with a C-terminal His-tag and human NCOR2 amino acids 395-489 with an N-terminal GST-tag co-
expressed in baculovirus expression system. Each compound was dissolved in DMSO, and progressively diluted solu-
tions were used for testing. TSA and SAHA were used as reference compounds. Upon its deacetylation, the fluorophore
was released given rise to fluorescence emission which was detected by a fluorimeter, and the IC5, values of the
compounds were determined by analyzing dose-response inhibition curves. TSA and SAHA were used as reference
compounds.

Table 1
HDAC isoforms IC5, (nM)
Examples

1 2 3 4 5 6 7 8 9 10 11

SAHA + + + + + +++ + + + + +
23 +++ ++ +++ | | | | + +++ | HH+ |
24 + + ++ +++ + +H+ |+ + +++ + ++
25 + + + + + ++ + +++ + + +
26 + + + +++ + + + +++ + + +
27 +++ ++ +++ + B I ++ +++ | HHE |
28 +++ + +++ | +++ ++ +++ + + +++ | HHE |
29 ++ + ++ +++ + +++ + + ++ +H+ |
30 ++ + ++ +++ + + + + ++ +H+ |
31 R o I B I I B R e B o B i G = o i
32 + +++ + +++ + + + + + + +
33 +++ ++ +++ ++ +H+ | | + +++ |t |
34 ++ + + +++ + +++ + +++ + ++ ++
35 s i e B e I B m i G = s ++ +++ | HHE |
36 +++ +++ +++ +++ +++ +++ ++ + +++ +++ +++
37 R o N T e B R o I I + + +++ | A+ |
38 +H+ |+ | + +H+ | | + +++ | HHE |
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(continued)

HDAC isoforms IC;, (nM)
Examples
1 2 3 4 5 6 7 8 9 10 1"
39 +++ |+t | + | | + [ |
40 +Ht |+t | + +Ht | HEt | + S S I o

ICg5 < 50 NM: +++,
50 nM < IC5q < 100 nM: ++;
100 nM < IC5q < 500 nM: +

Results

[0254] The compounds of the present invention proved to be highly potent on all HDAC isoforms with inhibitory activity
ranging in the low nanomolar scale (Table 1). Such a finding was surprising in the light of the biological behaviour of the
comparison derivative (i.e., ((S)-1-cyclopentylcarbamoyl-6-mercapto-hexyl)-carbamic acid tert-butyl ester and reported
inltoh Y., et al., J. Med. Chem., 2007, 50, 5425). Indeed, as previously reported, we verified and confirmed its HDAC6
selectivity profile finding moreover a much lower activity on HDAC®6 than most of the herein described compounds.
[0255] When comparing the HDAC inhibitory profile of some of the above derivatives with the one of corresponding
hydroxamate analogues, we surprisingly found that the former thio derivatives were at least equipotent or even more
potent than the hydroxamate zinc-binding group containing analogues (Table 2).

Table 2
HDAC isoforms
Examples MBG
1 2 3 4 5 6 7 8 9 10 11
SH +++ ++ o [ S IS [ S + +H+ |+ |+t
21
CONHOH | +++ ++ +++ + ++ +++ |+t ++ +++ ++ +++
SH e T I O IO B o o O I o o O I o S O o o
31
CONHOH +++ + +++ + ++ +++ ++ + +++ ++ ++
SH +++ ++ +++ ++ +++ |+ |+t + +H+ |t |+t
33
CONHOH | +++ + ++ + ++ +++ + + ++ ++ ++
ICgq < 50 NM: +++,
50 nM < IC5¢ < 100 nM: ++;
100 nM < IC5q < 500 nM: +

EXAMPLE 45
Cytotoxicity

[0256] The cytotoxic effect of some compounds of the present invention on NCI-H460 non-small cell lung carcinoma
was and HCT116 colon cancer cells was evaluated according to the method of Skehan et al. (Skehan P., et al., J. Natl.
Cancer Inst., 1990, 82, 13, 1107), and using SAHA (Vorinostat) as reference compound.

[0257] Tumour cells were grown in RPMI 1640 medium containing 10% heat-inactivated foetal bovine serum and 50
rg/ml gentamycin sulphate and were seeded in 96-well tissue culture plates at approximately 10% confluence. They
were allowed to attach and recover for at least 24 h. Varying concentrations of the compounds of the present invention
were then added to each well in order to define their IC5q value (i.e., the concentration which inhibits 50% of cell survival).
[0258] The plates were incubated for 24 h at 37 °C, after which they were washed 3 times by removal of the supernatant
and addition of PBS. The plates were then incubated for further 48 h at 37 °C. 200 pl PBS and 50 pl of cold 80% TCA
were added and the plates were incubated on ice for at least 1 h. TCA was removed and the plates were washed 3
times by immersion in distilled-water. They were then dried on paper at 40°C for 5 min. 200 wl of 0.4% sulphorodamine
B in 1% acetic acid were added. The plates were incubated at room temperature for further 30 min. Sulphorodamine B
was removed, and the plates were washed 3 times by immersion in 1% acetic acid and were dried on paper and at 40
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°C for 5 min. Then 200 pl Tris 10 mM were added. The plates were kept under magnetic stirring for 20 min. Cell survival
was determined by means of optical density by a Multiskan spectrofluorimeter at 540 nm. The amount of cells killed was
calculated as the percentage decrease in sulphorodamine B binding compared to control cultures. The IC5; values
(reported in Table 3 for H460 cell line and in Table 4 for HCT116 cell line) were calculated with the "ALLFIT" program.

Results

[0259] The compounds of the present invention demonstrated a very good inhibition profile, very often much better
than that observed for the reference compound SAHA.

Table 3
H460 cell line
Example IC54 (LM) Example IC5o (M) Example | IC5, (M)
SAHA + 10 +++ 18 +++
1 +++ 11 +++ 19 +++
5 + 13 +++ 21 +++
6 +++ 14 +++ 41 ++
7 +++ 15 +++ 42 +++
8 +++ 16 +++ 43 +
IC50 < 0.5 uM: +++;
0.5 uM <IC50 < 1.0 pM: ++;
1.0 uM < ICgp < 10 pM: +
Table 4
HCT116 cell line
Example IC5 (LM) Example IC5 (LM)
SAHA + 20 +
14 ++ 22 +
17 + 31 +
19 +++ 33 +
ICsp < 0.5 uM: +++;
0.5 uM < IC50 < 1.0 uM: ++;
1.0 uM < IC50 < 10 pM: +

EXAMPLE 46

[0260] Compound of example 21 was further investigated on an extended panel of cell lines in order to assess its
cytotoxicity in comparison with SAHA used as reference compound.

[0261] Tumour cells (A2780, SKOV-3, MDA-MB436, MCF-7, HSC3) in adhesion were grown in RPMI 1640 medium
containing 10% heat-inactivated foetal bovine serum and 50 pg/ml of gentamycin sulphate, meanwhile DMEM was used
for MDA-MB231 cell line. Cells were seeded in 96-well tissue culture plates at approximately 10% confluence. They
were allowed to attach and recover for at least 24 h. Compounds of the present invention were then added to each well
at various concentrations in order to define cell survival inhibition IC5,. The plates were incubated for 72 h at 37°C, after
which time they were washed 3 times by removal of the supernatant. 200 ul of PBS and 50 .l of cold 80% TCA were
added and the plates were incubated on ice for at least 1 h. TCA was removed and the plates were washed 3 times by
immersion in distilled water. They were then dried on paper at 40°C for 5 min. 200 p.l of 0.4% sulphorodamine B in 1%
acetic acid were added. The plates were incubated at room temperature for further 30 min. Sulphorodamine B was
removed, and the plates were washed 3 times by immersion in 1% acetic acid and were dried on paper at 40°C for 5
min. Then 200 pl Tris 10 mM were added. The plates were kept under magnetic stirring for 20 min. Cell survival was
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determined by means of optical density by a Multiskan spectrofluorimeter at 540 nm. The amount of cells killed was
calculated as the percentage decrease in sulphorodamine B binding compared to control cultures. The IC5; values
(reported in Table 5) were calculated with the "ALLFIT" program.

[0262] U937, HUT78 and K562 were grown in suspension in RPMI 1640 medium containing 10% heat inactivated
foetal bovine serum and 50 png/ml of gentamycin sulphate, meanwhile MV4-11 cells were grown in Iscove’s modifyed
Dulbecco’s medium. The experimental procedure was as described above except that removal of the supernatant was
made by means of centrifugation of the plates at 1600 x g for 10 min (operation effected twice).

[0263] Results are reported in Table 5.

Table 5
Tumour cell lines Drugs tested IC4; (M)
Cancer Type Cells Type Example 14 SAHA
A2780 0.062 1.71
ovarian
SKOV-3 0.38 5.7
MDA-MB231 0.23 1.41
breast MDA-MB436 0.18 1.71
MCF-7 0.19 2.55
head and neck HSC3 0.77 8.6
MV4-11 0.19 2.1
acute monocytic leukemia
uos7 0.049 0.071
T-Lymphoma HUT78 0.48 1.5
chronic myeloid leukemia K562 0.19 0.13

[0264] Results reported in table 5 explicitly demonstrate that compound of example 14 is endowed of potent anti-
cancer properties on a wild panel of cell lines meanwhile the comparison compound SAHA generally demonstrated a
generally much lower biological activity.

EXAMPLE 47
Tubulin and histone acetylation

[0265] Western Blot analysis of cytoplasmic and nuclear extracts of NCI-H460 cells which had been previously incu-
bated with compound of example 14 or SAHA, was conducted to measure a-tubulin and histone acetylation, using
various antibodies as reported underneath:

v mouse anti-acetyl-tubulin monoclonal antibody (Sigma; cat. T6793);

v mouse anti-B-actin monoclonal antibody (Sigma; cat. A5316);

v rabbit anti-acetyl-Histone H4 polyclonal antibody (Upstate; cat. 06-598);
v mouse anti-Histone H4 monoclonal antibody (Upstate; cat. 07-108).

[0266] The experiments were conducted using ECL Plus Western blotting detection reagents (from Amersham Bio-
sciences) and the intensity of the bands were analyzed by using a computed phosphoimage analyzer (Phospholmager;
Molecular Dynamics, Sunnyvale, CA, U.S.A.).

Results
[0267] Compound of example 14 demonstrated to induce a hyper-acetylation of cytoplasmatic o-tubulin comparable
to that observed with the reference compound SAHA. Moreover, compound of example 14 also induced H4 hyper-

acetylation at a concentration as low as 100 nM, meanwhile SAHA was 6 fold less effective in inducing histone H4
acetylation (i.e., Figure 1 and Table 6).
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Table 6

Compound | ECgzq wM H4 acetylation

Example 14 0.1

SAHA 0.6

EXAMPLE 48
Antitumour activity

[0268] HCT116 colon cancer cells, or NCI-H460 NSCLC, or H929 multiple myeloma cells, all suspended in 0.1 ml of
Medium 199, were inoculated subcutaneously (s.c.) in the right flank of CD1 nude mice (i.e., 5x108 for HCT116; 3x108
for NCI-H460 and 20x108 for H929). Treatments (i.e., as reported in table 6) started three days after tumour injection
according to the schedule qd x 5/w x 3w with the exception of cisplatin which was given g4d/w x 3w. The tested derivatives
were administered as a suspension in PBS / DMSO / Cremophor EL (Sigma): 85/10/5 (volume percentage).

[0269] The antitumour activity was determined by measuring tumour diameters with a Vernier calliper according to
the Formula

TV =d2X D/2

where d and D are the shortest and longest diameters, respectively.
[0270] When tumours reached a volume of about 1000 mm3, mice were sacrificed by cervical dislocation. The efficacy
of the drug was assessed as the tumour volume inhibition according to the Formula reported underneath:

(mean TV of treated group

TVI% =100 — <100

(mean TV of control group

[0271] Body weight recording was carried out to evaluate body weight loss as calculated in the equation underneath:

Y BIWL =100 | oV
%BWL =100 X100

dayl

[0272] Wherein BW day x corresponds to the mean weight at day x of the experiment meanwhile BW day 1 corresponds
to the mean weight at the first day of the experiment.

Results

[0273] Compound of example 14 showed a comparable or even superior tumour volume inhibition at a dose three
folds inferior to that SAHA in the three experiments. Treatments were also well supported by all the animals (Table 7).

Table 7
Xenograft Drugs Dose (mg/10 ml/kg) | TVI% | BWL %
SAHA 100 p.o. 47 0
HCT116
Example 14 50 i.p. 44 3
SAHA 100 i.p. 27 0
Example 14 50i.p. 36 2
NCI-H460
Cisplatin 2i.p. 56 3
Example 14 + cisplatin 50ip.+2i.p. 74 15
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(continued)

Xenograft Drugs Dose (mg/10ml/kg) | TVI% | BWL %
SAHA 100 i.p. 21 3
H929
Example 14 50i.p. 30 11

EXAMPLE 49

Antitumour activity

[0274] The experimentof example 48 was repeated with another compound on mice animal model developing HCT116
colon cancer as described above or A2780 ovarian cancer, and administering the drugs solubilised in orally in PEG200
/ DMSO / Cremophor EL (Sigma): 85/10/5 (volume percentage). The results are reported in table 8.

Table 8
Xenograft Drugs Dose (mg/10 ml/kg) | TVI% | BWL %
SAHA 100 p.o. 32 1
HCT116 Example 21 60 p.o. 62 1
Compound A 100 p.o. 11 0
SAHA 100 p.o. 53 4
A2780
Example 21 110 p.o. 89 7

[0275] Compound of example 21 demonstrated a potent biological activity affront of its analogue Compound A which
is deprived of the side-chain, thus demonstrating the importance of the lactam-carbonylamino moiety of the scaffold.
Moreover, compound of example 21 also showed strong biological activity in an ovarian cancer animal model with a TVI
superior to that engendered by SAHA. It is also important to note that even after oral administration, a potent biological
activity was found suggesting a high stability to first pass metabolism.

Claims

1. A compound having the general Formula ()

Formula |

wherein,

RlisH, (C4-Cg)-alkyl or aryl; or alternatively

R1 and one R4, each being linked to two adjacent carbon atoms, in case n is 2 or 3, are taken together to form
a cyclopropane ring;

R2 is phenyl optionally substituted with halogen, benzyloxy, (C4-Cy)-alkyl or CFj; (C5-Cg)-cycloalkyl; ar-
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yl-(C-Cg)-alkyl wherein the aryl is optionally substituted with benzyloxy, (C4-Cj)-alkyl or CFj;
R3isH, PO(OH),, or a group of Formula (I1)

-(CO)-R7 Formula ll

R7 is (C4-C,)-alkyl, (C4-Cg)-alkoxy or -CH(NH2)R3;

R8 is H, or the side chain of a natural a-amino acid selected from the group consisting of glycine, alanine,
phenylalanine, valine, leucine, isoleucine, aspartic acid, asparagine, glutamic acid, glutamine, serine, lysine,
histidine, methionine, proline, cysteine, threonine, tryptophan, arginine and tyrosine;

R4 and R5 are at any occurrence independently H, halogen, (C4-Cg)-alkyl, or alternatively,

when n is 2 or 3, one R4 and one R5, each being linked to two adjacent carbon atoms, are taken together to
form a cyclopropane ring;

RS is H or alternatively,

R2 and RS are taken together to form a five- to six-membered heterocycle which can be optionally fused with
an aryl moiety; -A-E- is -(CO)-(NR9)- or -(NR9)-(CO)-;

R?is H or (C4-Cy)-alkyl;

m is an integer comprised between 0 to 3;

n is an integer comprised between 0 to 3 with the proviso that when is 2 or 3, each of

R4 and R® can adopt different meaning at each occurrence;

the symbol ~w means that the carbon atom bearing said symbol can adopt a R or S configuration;

the symbol O can be absent, but if present it means that the cycle can be partially unsaturated with the proviso
that when the carbon atom bearing R4 is involved in a double bond, R% is absent;

their tautomers, their geometrical isomers, their optically active forms such as enantiomers, diastereomers and their
racemate forms, as well as their pharmaceutically acceptable salts thereof.

A compound according to claim 1, wherein nis 1 or 2.
A compound according to claim 1, wherein m is 1 or 2.
A compound according to claims 1 to 2 selected from the group consisting of:

thioacetic acid S-{(S)-6-[((S)-4-oxo-azetidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester, thioacetic
acid  S-[(S)-6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-6-(4-trifluoromethyl-benzylcarbamoyl)-hexyl] ester,
thioacetic acid S-{(S)-6-(3-benzyloxy-benzylcarbamoyl)-6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-hexyl} es-
ter, thioacetic acid S-{(S)-7-(3,4-dihydro-1H-isoquinolin-2-yl)-7-oxo-6-[((S)-6-oxo-piperidine-2-carbonyl)-ami-
nol-heptyl} ester, thioacetic acid S-[(S)-6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-6-(2-m-tolyl-ethylcar-
bamoyl)-hexyl] ester, thioacetic acid S-{(S)-6-[((R)-6-oxo-piperidine-2-carbonyl)-amino] -6-phenylcarbamoyl-
hexyl} ester, thioacetic acid S-{(S)-6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester,
thioacetic acid S-{(S)-6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-6-p-tolylcarbamoyl-hexyl} ester, thioacetic
acid S-{(S)-6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-6-m-tolylcarbamoyl-hexyl} ester, thioacetic acid S-{(S)-
6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-6-cyclopentylcarbamoyl-hexyl} ester, thioacetic acid S-{(S)-
6-[((3R*,4S*)-2-oxo-4-phenyl-pyrrolidine-3-carbonyl)-amino] -6-phenylcarbamoyl-hexyl} ester, thioacetic acid
S-{(S)-6-[((3R*,4R*)-2-oxo-4-phenyl-pyrrolidine-3-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester, thioacetic
acid S-{(S)-6-[((R)-5-oxo-pyrrolidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester, thioacetic acid S-{(S)-
6-[(R*)-(2-oxo-piperidine-3-carbonyl)-amino]-6-phenyl carbamoyl-hexyl} ester, (S)-6-oxo-piperidine-2-carboxy-
lic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (S)-6-oxo-piperidine-2-carboxylic acid ((S)-1-cy-
clopentylcarbamoyl-6-mercapto-hexyl)-amide, (S)-6-oxo-piperidine-2-carboxylic acid [(S)-1-(3-benzyloxy-ben-
zylcarbamoyl)-6-mercapto-hexyl]-amide, (S)-6-oxo-piperidine-2-carboxylic acid [(S)-6-mercapto-1-(4-trifluor-
omethyl-benzylcarbamoyl)-hexyl]-amide, (S)-4-oxo-azetidine-2-carboxylic acid ((S)-6-mercapto-1-phenylcar-
bamoyl-hexyl)-amide, (3S,4S)-2-oxo-4-phenyl-pyrrolidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcar-
bamoyl-hexyl)-amide, (3R,4R)-2-oxo-4-phenyl-pyrrolidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcar-
bamoyl-hexyl)-amide, (3R,4S)-2-oxo-4-phenyl-pyrrolidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcar-
bamoyl-hexyl)-amide, (3S,4R)-2-oxo-4-phenyl-pyrrolidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcar-
bamoyl-hexyl)-amide, (S)-6-oxo-piperidine-2-carboxylic acid [(S)-1-(3,4-dihydro-1H-isoquinoline-2-carbonyl)-
6-mercapto-hexyll-amide, (R)-5-oxo-pyrrolidine-2-carboxylic acid  ((S)-6-mercapto-1-phenylcarbamoyl-
hexyl)-amide, (S)-6-oxo-piperidine-2-carboxylic acid [(S)-6-mercapto-1-(2-m-tolyl-ethylcar-
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bamoyl)-hexyl]-amide, (R)-2-oxo-piperidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-
hexyl)-amide, (S)-2-oxo-piperidine-3-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (R)-6-
oxo-piperidine-2-carboxylic acid ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, thiocarbonic acid ethyl es-
ter {(S)-6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester, thicisobutyric acid S-{(S)-
6-[((S)-6-oxo-piperidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester, thioacetic acid S-{(S)-6-[((S)-5-
oxo-pyrrolidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester, thioacetic acid S-{(S)-6-[((S)-5-oxo-pyrro-
lidine-2-carbonyl)-amino]-6-m-tolylcarbamoyl-hexyl} ester, thioacetic acid S-{(S)-6-[((R)-1-methyl-5-oxo-pyrro-
lidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester, thiocarbonic acid ethyl ester {(S)-6-[((R)-5-oxo-pyr-
rolidine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester, thioacetic acid S-{(S)-6-[((R)-5-oxo-pyrrolidine-2-
carbonyl)-amino]-6-m-tolylcarbamoyl-hexyl} ester, thioacetic acid S-{(S)-6-[((R)-1-methyl-5-oxo-pyrrolidine-2-
carbonyl)-amino]-6-m-tolylcarbamoyl-hexyl} ester, thioacetic acid S-[(S)-6-[((R)-5-oxo-pyrrolidine-2-carbon-
yl)-amino]-6-(3-trifluoromethyl-phenylcarbamoyl)-hexyl] ester, thioacetic acid S-{(S)-6-[((S)-1-methyl-6-oxo-pip-
eridine-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl} ester, (S)-1-methyl-6-oxo-piperidine-2-carboxylic acid
((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amide, (S)-6-oxo-piperidine-2-carboxylic acid ((S)-6-mercapto-1-
m-tolylcarbamoyl-hexyl)-amide, (S)-6-oxo-piperidine-2-carboxylic acid ((S)-6-mercapto-1-p-tolylcarbamoyl-
hexyl)-amide, and thioacetic acid S-{(S)-6-[((S)-6-ox0-1,2,3,6-tetrahydro-pyridine-2-carbonyl)-amino]-6-phenyl-
carbamoyl-hexyl} ester.

A pharmaceutical composition containing at least one compound according to claims 1-4 as the active ingredient
in mixtures with at least one pharmaceutically acceptable vehicle and/or excipient.

The compound according to any of claims 1-4 for use as a medicament.

The compound according to claim 6 for use in the treatment of a pathological state for which the modulation of
HDAC activity would result at improving the health of the patient.

The compound for use according to claim 7 where the pathological state is a cancer disease, a neurodegenerative
disease, an inflammatory disease, stroke, ischemia or Plasmodium infections.

The compound for use according to claim 8 where the cancer disease is cancer of the breasts, pancreas, lung,
colon, pleura, peritoneum, face and neck, kidney, bladder, brain, prostate, ovaries or eyes.

The compound for use according to claim 9 where the cancer is a metastatic form of cancer.
The compound for use according to claim 8 where the inflammatory disease is rheumatoid arthritis.

The compound for use according to claim 8 where the neurodegenerative disease is Huntington’s disease, Parkin-
son’s disease, amyotrophic lateral sclerosis,

Process for synthesizing compounds of claim 1, by reacting compounds of Formula (lIl)

Formula lll

wherein R2, R3 and R® and m are as described in claim 1, with compounds of Formula (1V) salified or not
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4

R R
n
R' O

Co,H

A
E

Formula IV

wherein R1, R4 and R5and n are as described in claim 1, in a polar aprotic solvent in the presence of a coupling agent.

Patentanspriiche

1. Verbindung mit der allgemeinen Formel (I)
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Formel I

wobei,

R H, (C4-Cg)-Alkyl oder Aryl ist; oder alternativ R' und ein R4, jeweils verbunden mit zwei benachbarten
Kohlenstoffatomen, im Fall dass n 2 oder 3 ist, zusammengenommen einen Cyclopropanring bilden;

R2 Phenyl, gegebenenfalls substituiert mit Halogen, Benzyloxy, (C4-Cy)-Alkyl oder CF3; (C3-Cg) -Cycloalkyl,
Aryl-(C4-Cg)-alkyl, wobei das Aryl gegebenenfalls substituiert ist mit Benzyloxy, (C4-C3)-Alkyl oder CFj, ist;
R3 H, PO(OH),, oder eine Gruppe der Formel (Il) ist,

-(CO)-R7 Formel Il

R7 (C4-C5)-Alkyl, (C4-Cg)-Alkoxy oder -CH(NH,)R8 ist;

R8 H ist, oder die Seitenkette einer natiirlichen a-Aminosaure ist, ausgewahlt aus der Gruppe bestehend aus
Glycin, Alanin, Phenylalanin, Valin, Leucin, Isoleucin, Asparaginsaure, Asparagin, Glutaminsaure, Glutamin,
Serin, Lysin, Histidin, Methionin, Prolin, Cystein, Threonin, Tryptophan, Arginin und Tyrosin;

R4 und RS bei jedem Vorkommen unabhéngig H, Halogen, (C4-Cg)-Alkyl sind, oder alternativ,

wenn n 2 oder 3 ist, ein R4 und ein RS, jeweils verbunden mit zwei benachbarten Kohlenstoffatomen, zusam-
mengenommen einen Cyclopropanring bilden;

R6 H ist, oder alternativ,

R2 und R® zusammengenommen einen finf- bis sechs-gliedrigen Heterocyclus bilden, der gegebenenfalls mit
einer Arylgruppierung fusioniert sein kann; -A-E- -(CO)-(NR9)- oder -(NR9)-(CO)- ist;

RO H oder (C4-Cy)-Alkyl ist;

m eine ganze Zahl von 0 bis 3 ist;

n eine ganze Zahl von 0 bis 3 ist, mit der MaRgabe, dass wenn 2 oder 3 ist, jedes von R* und R® bei jedem
Vorkommen eine unterschiedliche Bedeutung annehmen kann;

das Symbol ~»w bedeutet, dass das Kohlenstoffatom, welches das Symbol tragt, eine R- oder S-Konfiguration
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einnehmen ’kann;
das Symbol O fehlen kann, aber, wenn es vorhanden ist, bedeutet, dass der Cyclus teilweise ungesattigt sein
kann, mit der MaRgabe, dass wenn das Kohlenstoffatom, das R4 trigt, an einer Doppelbindung beteiligt ist, RS

abwesend ist;

ihre Tautomere, ihre geometrischen Isomere, ihre optisch aktiven Formen wie zum Beispiel Enantiomere, Diaste-
reomere und ihre Razematformen, und auch ihre pharmazeutisch annehmbaren Salze davon.

2. Verbindung gemaf Anspruch 1, wobein 1 oder 2 ist.
3. Verbindung gemafl Anspruch 1, wobei m 1 oder 2 ist.
4. Verbindung gemaR Anspruch 1 bis 2, ausgewahlt aus der Gruppe bestehend aus:

Thioessigsaure S-{(S)-6-[((S)-4-oxo-azetidin-2-carbonyl)-amino]-6-phenylcarbamoylhexyl}ester, Thioessig-
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saure S-[(8)-6-[((S)-6-oxo-piperidin-2-carbonyl)-amino]-6-(4-trifluormethyl-benzylcarbamoyl)-hexyllester, Thio-
essigsaure  S-{(S)-6-(3-benzyloxy-benzylcarbamoyl)-6-[((S)-6-oxo-piperidin-2-carbonyl)-amino]-hexyl}ester,
Thioessigsaure S-{(S)-7-(3,4-dihydro-1H-isochinolin-2-yl)-7-oxo-6-[((S)-6-oxo-piperidin-2-carbonyl)-ami-
nol-heptyl}ester, Thioessigsaure S-[(S)-6-[((S)-6-oxo-piperidin-2-carbonyl)-amino]-6-(2-m-tolyl-ethylcarbamo-
yl)-hexyl]ester, Thioessigsaure S-{(S)-6-[((R)-6-oxo-piperidin-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl}es-
ter, Thioessigsaure S-{(S)-6-[((S)-6-oxo-piperidin-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl}ester, Thioes-
sigsaure  S-{(S)-6-[((S)-6-oxo-piperidin-2-carbonyl)-amino]-6-p-tolylcarbamoyl-hexyl}ester, Thioessigsaure
S-{(S)-6-[((S)-6-oxo-piperidin-2-carbonyl)-amino]-6-m-tolylcarbamoyl-hexyl}ester, Thioessigsaure  S-{(S)-
6-[((S)-6-oxo-piperidin-2-carbonyl)-amino]-6-cyclopentylcarbamoyl-hexyl}ester, Thioessigsaure S-{(S)-
6-[((3R*,4S*)-2-oxo0-4-phenyl-pyrrolidin-3-carbonyl)-amino]-6-phenylcarbamoyl-hexyl}ester, Thioessigsaure
S-{(S)-6-[((3R*,4R*)-2-ox0-4-phenyl-pyrrolidin-3-carbonyl)-amino]-6-phenylcarbamoyl-hexyl}ester, Thioessig-
saure  S-{(S)-6-[((R)-5-oxo-pyrrolidin-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl}ester, Thioessigsaure
S-{(S)-6-[(R*)-(2-oxo-piperidin-3-carbonyl)-amino]-6-phenylcarbamoyl-hexyl}ester, (S)-6-Oxo-piperidin-2-car-
bonsaure ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amid, (S)-6-Oxo-piperidin-2-carbonsaure ((S)-1-cyclo-
pentylcarbamoyl-6-mercapto-hexyl)-amid, (S)-6-Oxo-piperidin-2-carbonsaure [(S)-1-(3-benzyloxy-benzylcarb-
amoyl)-6-mercapto-hexyl]-amid, (S)-6-Oxo-piperidin-2-carbonsaure [(S)-6-mercapto-1-(4-trifluormethyl-ben-
zylcarbamoyl)-hexyl]-amid, (S)-4-Oxo-azetidin-2-carbonsaure ((S)-6-mercapto-1-phenylcarbamoyl-he-
xyl)-amid, (3S,4S)-2-Oxo-4-phenyl-pyrrolidin-3-carbonsaure ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amid,
(3R,4R)-2-Ox0-4-phenyl-pyrrolidin-3-carbonsaure ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amid, (3R,4S)-
2-Oxo-4-phenyl-pyrrolidin-3-carbonsaure ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amid, (35,4R)-2-Oxo-4-
phenyl-pyrrolidin-3-carbonsaure ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amid, (S)-6-Oxo-piperidin-2-car-
bonsaure [(S)-1-(3,4-dihydro-1H-isochinolin-2-carbonyl)-6-mercapto-hexyl]-amid, (R)-5-Oxo-pyrrolidin-2-car-
bonsaure ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amid, (S)-6-Oxo-piperidin-2-carbonsaure [(S)-6-mercap-
to-1-(2-m-tolyl-ethylcarbamoyl)-hexyl]-amid, (R)-2-Oxo-piperidin-3-carbonsaure ((S)-6-mercapto-1-phenylcar-
bamoyl-hexyl)-amid, (8)-2-Oxo-piperidin-3-carbonsaure ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amid, (R)-
6-Oxo-piperidin-2-carbonsaure ((S)-6-mercapto-1-phenylcarbamoyl-hexyl)-amid, Thiocarbonsaureethylester
{(S)-6-[((S)-6-oxo-piperidin-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl}ester, Thioisobutansaure S-{(S)-
6-[((S)-6-oxo-piperidin-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl}ester, Thioessigsaure S-{(S)-6-[((S)-5-
oxo-pyrrolidin-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl}ester, Thioessigsaure S-{(S)-6-[((S)-5-oxo-pyrroli-
din-2-carbonyl)-amino]-6-m-tolylcarbamoyl-hexyl}ester, Thioessigsaure S-{(S)-6-[((R)-1-methyl-5-oxo-pyrroli-
din-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl}ester, Thiocarbonsaureethylester {(S)-6-[((R)-5-oxo-pyrroli-
din-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl}ester, Thioessigsaure S-{(S)-6-[((R)-5-oxo-pyrrolidin-2-car-
bonyl)-amino]-6-m-tolylcarbamoyl-hexyl}ester, Thioessigsaure S-{(S)-6-[((R)-1-methyl-5-oxo-pyrrolidin-2-car-
bonyl)-amino]-6-m-tolylcarbamoyl-hexyl}ester, Thioessigsaure S-[(S)-6-[((R)-5-oxo-pyrrolidin-2-carbonyl)-ami-
nol-6-(3-trifluormethyl-phenylcarbamoyl)-hexyllester, Thioessigsaure S-{(S)-6-[((S)-1-methyl-6-oxo-piperidin-
2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl}ester, (S)-1-Methyl-6-oxo-piperidin-2-carbonsaure ((S)-6-mer-
capto-1-phenylcarbamoyl-hexyl)-amid, (S)-6-Oxo-piperidin-2-carbonsaure ((S)-6-mercapto-1-m-tolylcarbamo-
yl-hexyl)-amid, (8)-6-Oxo-piperidin-2-carbonsaure ((S)-6-mercapto-I-p-tolylcarbamoyl-hexyl)-amid und Thioes-
sigsaure S-{(S)-6-[((S)-6-oxo-1,2,3,6-tetrahydro-pyridin-2-carbonyl)-amino]-6-phenylcarbamoyl-hexyl}ester.

5. Pharmazeutische Zusammensetzung, enthaltend mindestens eine Verbindung gemaR Anspruch 1 bis 4 als das
aktive Ingredienz in Mischungen mit mindestens einem pharmazeutisch annehmbaren Vehikel und/oder Exzipiens.
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6. Verbindung gemal einem der Anspriiche 1 bis 4 zur Verwendung als Medikament.

7. Verbindung gemaR Anspruch 6 zur Verwendung in der Behandlung eines pathologischen Zustands, bei dem die
Modulierung der HDAC-AKktivitat zu einer Verbesserung der Gesundheit des Patienten fihren wiirde.

8. Verbindung zur Verwendung gemaR Anspruch 7, wobei der pathologische Zustand eine Krebserkrankung, eine
neurodegenerative Erkrankung, eine entziindliche Erkrankung, Schlaganfall, Ischdmie oder Plasmodiuminfektionen
ist/sind.

9. Verbindung zur Verwendung gemaf Anspruch 8, wobei die Krebserkrankung ein Krebs der Briste, des Pankreas,
der Lunge, des Kolon, des Rippenfells, des Peritoneums, des Gesichts und des Halses, der Niere, der Blase, des
Gehirns, der Prostata, der Ovarien oder der Augen ist.

10. Verbindung zur Verwendung gemaR Anspruch 9, wobei der Krebs eine metastatische Form von Krebs ist.

11. Verbindung zur Verwendung gemaR Anspruch 8, wobei die entziindliche Erkrankung rheumatoide Arthritis ist.

12. Verbindung zur Verwendung gemaR Anspruch 8, wobei die neurodegenerative Erkrankung Huntington-Krankheit,
Parkinson-Krankheit, amyotrophe laterale Sklerose ist.

13. Verfahren zur Synthetisierung von Verbindungen gemafn Anspruch 1 durch Reagieren von Verbindungen der Formel

(1

NH,
0 S—R®
Rz/N\RG

Formel III

wobei R2, R3 und R6 und m wie in Anspruch 1 beschrieben sind, mit Verbindungen der Formel (1V), versalzt oder nicht,

R} R
nA
R' OfE
COH
Formel IV

wobei R, R4 und RS und n wie in Anspruch 1 beschrieben sind, in einem polaren aprotischen Solvens in Gegenwart
eines Kupplungsreagens.

Revendications

1. Composé ayant la formule générale (l) :
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O S\S

2/N\ 6

R R

Formule I

dans laquelle,

R représente H, un alkyle ou un aryle en C44aCg; oualors,

R' et un R4, chacun étant lié & deux atomes de carbone adjacents, dans le cas ou n représente 2 ou 3, sont
pris ensemble pour former un noyau cyclopropane ;

R2 représente un phényle éventuellement substitué avec un halogéne, un benzyloxy, un alkyle en CsaCjzou
CF3 ; un cycloalkyle en C3 & Cq ; un aryl-alkyle en C4 & Cg dans lequel I'aryle est éventuellement substitué avec
un benzyloxy, un alkyle en C; & C3 0u CF3;

R3 représente H, PO(OH)2, ou un groupe de formule (11 :

-(CO)-R7 Formule Il

R représente un alkyle en C; & C,, un alcoxy en C4 & Cg ou -CH(NH,)R8 ;

R8représente H, ou la chaine latérale d’un a-aminoacide naturel choisi dans le groupe consistant en une glycine,
une alanine, une phénylalanine, une valine, une leucine, une isoleucine, un acide aspartique, une asparagine,
un acide glutamique, une glutamine, une sérine, une lysine, une histidine, une méthionine, une proline, une
cystéine, une thréonine, un typtophane, une arginine et une tyrosine ;

R% et RS représentent indépendamment, quel que soit le cas, H, un halogéne, un alkyle en C4 & Cg, ou alors,
lorsque n représente 2 ou 3, un R4 et un R, chacun étant lié¢ & deux atomes de carbone adjacents, sont pris
ensemble pour former un noyau cyclopropane ;

R6 représente H ou alors,

R2 et R6 sont pris ensemble pour former un hétérocycle ayant de cing a six chainons qui peut étre éventuellement
fusionné avec une fraction aryle ; -A-E- représente -(CO)-(NR9)- ou -(NR9)-(CO)- ;

RY représente H ou un alkyle en C; 4 Cg;

m représente un nombre entier compris entre O et 3 ;

n représente un nombre entier compris entre 0 et 3 & condition que lorsqu’il représente 2 ou 3, chacun des R®
et RS peut adopter une signification différente pour chaque occurrence ;

le symbole ~» signifie que I'atome de carbone portant ledit symbole peut adopter une configuration Rou S ;
le symbole O peut étre absent, mais s'il est présent, il signifie que le cycle peut étre partiellement insaturé a
condition que lorsque I'atome de carbone portant R4 est impliqué dans une double liaison, RS est absent ;

leurs tautomeéres, leurs isoméres géométriques, leurs formes optiquement actives telles que des énantioméres, des
diastéréoisomeéres et leurs formes racémiques, ainsi que leurs sels pharmaceutiquement acceptables associés.

Composé selon la revendication 1, dans lequel n représente 1 ou 2.
Composé selon la revendication 1, dans lequel m représente 1 ou 2.
Composé selon la revendication 1 ou 2 choisi dans le groupe consistant en :

I'ester de S-{(S)-6-[((S)-4-oxo-azétidine-2-carbonyl)-amino]-6-phénylcarbamoyl-hexyle} de 'acide thioacétique,
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Iester de S-[(S)-6-R(S)-6-oxo-pipéridine-2-carbonyl)-amino]-6-(4-trifluorométhyl-benzylcarbamoyl)-hexyle] de
lacide thioacétique, I'ester de S-{(S)-6-(3-benzyloxy-benzylcarbamoyl)-6-[((S)-6-oxo-pipéridine-2-carbo-
nyl)-amino]-hexyle} de I'acide thioacétique, 'ester de S-{(S)-7-(3,4-dihydro-1H-isoquinolin-2-yl)-7-oxo-6-[((S)-
6-oxo-pipéridine-2-carbonyl)-amino]-heptyle} de I'acide thioacétique, I'ester de S-[(S)-6-[((S)-6-oxo-pipéridine-
2-carbonyl)-amino]-6-(2-m-tolyl-éthylcarbamoyl)-hexyle] de I'acide thioacétique, I'ester de S-{(S)-6-[((R)-6-oxo-
pipéridine-2-carbonyl)-amino]-6-phénylcarbamoyl-hexyle} de I'acide thioacétique, I'ester de S-{(S)-6-[((S)-6-
oxo-pipéridine-2-carbonyl)-amino]-6-phénylcarbamoyl-hexyle} de I'acide thioacétique, I'ester de S-{(S)-6-[((S)-
6-oxo-pipéridine-2-carbonyl)-amino]-6-p-tolylcarbamoyl-hexyle} de l'acide thioacétique, lester de S-{(S)-
6-[((S)-6-oxo-pipéridine-2-carbonyl)-amino]-6-m-tolylcarbamoyl-hexyle} de [l'acide thioacétique, I'ester de
S-{(S)-6-[((S)-6-oxo-pipéridine-2-carbonyl)-amino]-6-cyclopentylcarbamoyl-hexyle} de Ilacide thioacétique,
lester de S-{(S)-6-[((3R*,4S*)-2-ox0-4-phényl-pyrrolidine-3-carbonyl)-amino]-6-phénylcarbamoyl-hexyle} de
I'acide thioacétique, I'ester de S-{(S)-6-[((3R*,4R™*)-2-ox0-4-phényl-pyrrolidine-3-carbonyl)-amino]-6-phénylcar-
bamoyl-hexyle} de l'acide thioacétique, I'ester de S-{(S)-6-[((R)-5-oxo-pyrrolidine-2-carbonyl)-amino]-6-phényl-
carbamoyl-hexyle} de I'acide thioacétique, I'ester de S-{(S)-6-[(R*)-(2-oxo-pipéridine-3-carbonyl)-amino]-6-phé-
nylcarbamoyl-hexyle} de l'acide thioacétique, le ((S)-6-mercapto-1-phénylcarbamoyl-hexyl)-amide de 'acide
(S)-6-oxo-pipéridine-2-carboxylique, le ((S)-1-cyclopentylcarbamoyl-6-mercapto-hexyl)-amide de I'acide (S)-6-
oxo-pipéridine-2-carboxylique, le [(S)-1-(3-benzyloxy-benzylcarbamoyl)-6-mercapto-hexyl]-amide de Il'acide
(S)-6-oxo-pipéridine-2-carboxylique, le [(S)-6-mercapto-1-(4-trifluoromethyl-benzylcarbamoyl)-hexyl]-amide de
I'acide (S)-6-oxo-pipéridine-2-carboxylique, le ((S)-6-mercapto-1-phénylcarbamoyl-hexyl)-amide de I'acide (S)-
4-oxo-azétidine-2-carboxylique, le ((S)-6-mercapto-1-phénylcarbamoyl-hexyl)-amide de I'acide (3S,4S)-2-oxo-
4-phényl-pyrrolidine-3-carboxylique, le ((S)-6- mercapto-1-phénylcarbamoyl-hexyl)-amide de I'acide (3R ,4R)-
2-0xo0-4-phényl-pyrrolidine-3-carboxylique, le ((S)-6- mercapto-1-phénylcarbamoyl-hexyl)-amide de I'acide
(3R,4S)-2-ox0-4-phényl-pyrrolidine-3-carboxylique, le ((S)-6- mercapto-1-phénylcarbamoyl-hexyl)-amide de
'acide (3S,4R)-2-oxo0-4-phényl-pyrrolidine-3-carboxylique, le [(S)-1-(3,4-dihydro-1H-isoquinoline-2-carbonyl)-
6-mercapto-hexyll-amide de lacide (S)-6-oxo-pipéridine-2-carboxylique, le ((S)-6-mercapto-1-phénylcarba-
moyl-hexyl)-amide de I'acide (R)-5-oxo-pyrrolidine-2-carboxylique, le [(S)-6-mercapto-1-(2-m-tolyl-éthylcarba-
moyl)-hexyl]-amide de l'acide (S)-6-oxo-pipéridine-2-carboxylique, le ((S)-6-mercapto-1-phénylcarbamoyl-
hexyl)-amide de [I'acide (R)-2-oxo-pipéridine-3-carboxylique, le ((S)-6-mercapto-1-phénylcarbamoyl-
hexyl)-amide de I'acide (S)-2-oxo-pipéridine-3-carboxylique, le ((S)-6-mercapto-1-phénylcarbamoyl-hexyl)-ami-
de de l'acide (R)-6-oxo-pipéridine-2-carboxylique, I'ester éthylique du {(S)-6-[((S)-6-oxo-pipéridine-2-carbo-
nyl)-amino]-6-phénylcarbamoyl-hexyle} de I'acide thiocarbonique, 'ester de S-{(S)-6-[((S)-6-oxo-pipéridine-2-
carbonyl)-amino]-6-phénylcarbamoyl-hexyle} de I'acide thioisobutyrique, I'ester de S-{(S)-6-[((S)-5-oxo-pyrro-
lidine-2-carbonyl)-amino]-6-phénylcarbamoyl-hexyle} de l'acide thioacétique, I'ester de S-{(S)-6-[((S)-5-oxo-
pyrrolidine-2-carbonyl)-amino]-6-m-tolylcarbamoyl-hexyle} de I'acide thioacétique, I'ester de S-{(S)-6-[((R)-1-
méthyl-5-oxo-pyrrolidine-2-carbonyl)-amino]-6-phénylcarbamoyl-hexyle} de I'acide thioacétique, I'ester éthyli-
que du {(S)-6-[((R)-5-oxo-pyrrolidine-2-carbonyl)-amino]-6-phénylcarbamoyl-hexyle} de I'acide thiocarbonique,
'ester de S-{(S)-6-[((R)-5-oxo-pyrrolidine-2-carbonyl)-amino]-6-m-tolylcarbamoyl-hexyle} de I'acide thioacéti-
que, lester de S-{(S)-6-[((R)-1-méthyl-5-oxo-pyrrolidine-2-carbonyl)-amino]-6-m-tolylcarbamoyl-hexyle} de
I'acide thioacétique, I'ester de S-{(S)-6-[((R)-5-oxo-pyrrolidine-2-carbonyl)-amino]-6-(3-trifluorométhyl-phényl-
carbamoyl-hexyle} de 'acide thioacétique, I'ester de S-{(S)-6-[((S)-1-méthyl-6-oxo-pipéridine-2-carbonyl)-ami-
nol-6-phénylcarbamoyl-hexyle} de 'acide thioacétique, le ((S)-6-mercapto-1-phénylcarbamoyl-hexyl)-amide de
acide (S)-1-méthyl-6-oxo-pipéridine-2-carboxylique, le ((S)-6-mercapto-1-m-tolylcarbamoyl-hexyl)-amide de
I'acide (S)-6-oxo-pipéridine-2-carboxylique, le ((S)-6-mercapto-1-p-tolylcarbamoyl-hexyl)-amide de I'acide (S)-
6-oxo-pipéridine-2-carboxylique, et I'ester de S-{(S)-6-[((S)-6-ox0-1,2,3,6-tétrahydro-pyridine-2carbonyl)-ami-
nol-6-phénylcarbamoyl-hexyle} de I'acide thioacétique.

Composition pharmaceutique contenant au moins un composé selon les revendications 1 a 4, utilisé comme principe
actif dans des mélanges avec au moins un vecteur et/ou excipient pharmaceutiquement acceptable.

Composé selon I'une quelconque des revendications 1 a 4, destiné a étre utilisé comme médicament.

Composé selon la revendication 6, destiné a étre utilisé dans le traitement d’un état pathologique pour lequel la
modulation de l'activité de la HDAC pourrait permettre d’obtenir une amélioration de la santé du patient.

Composé destiné a étre utilisé selon la revendication 7, dans laquelle I'état pathologique est une pathologie de

cancer, une maladie neurodégénérative, une maladie inflammatoire, un accident cérébrovasculaire, une ischémie
ou des infections par Plasmodium.
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9. Composé destiné a étre utilisé selon la revendication 8, dans laquelle la pathologie de cancer est un cancer des
seins, du pancréas, des poumons, du colon, de la plévre, du péritoine, du visage et du cou, des reins, de la vessie,
du cerveau, de la prostate, des ovaires ou des yeux.

5 10. Composé destiné a étre utilisé selon larevendication 9, dans laquelle le cancer est une forme métastatique de cancer.

11. Composé destiné a étre utilisé selon la revendication 8, dans laquelle la maladie inflammatoire est 'arthrite rhuma-
toide.

10 12. Composé destiné a étre utilisé selon la revendication 8, dans laquelle la maladie neurodégénérative est la maladie
de Huntington, la maladie de Parkinson, la sclérose latérale amyotrophique.

13. Procédé de synthése de composés selon la revendication 1, en faisant réagir des composés de formule (lll) :

15
NH,
3
o S—R
m
20 F\’2/ No Rs
Formule III
25 dans laquelle R2, R3 et R6 et m sont tels que décrits dans la revendication 1, avec des composés de formule (V)
sous la forme de sels ou non
5 4
R\ R
30
TA
\
R1 O E
35 CO,H

Formule IV

dans laquelle R', R4 et RS et n sont tels que décrits dans la revendication 1, dans un solvant aprotique polaire en
40 présence d’un agent de couplage.

45

50
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Figure 1
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Uj hatdkony HDAC inhibitor laktdmokat tartalmazs tio-szdrmazékok és aydgy-
szarkent trtend atkalmazasuk

Szabadalmi lgenypontok

képletd vegyillatsk, ahots

R jelentése M, {1-6 szénatomuos-alkil vagy ariicsoport: VRGY

B dx egy RY, mindegyikiik két szomszédos seénatombioz kapcsolddva, amennyis
ben rértéke 2 vagy 3, egylttesen agy cikopropdngydnit allcot:

R* adott esetben halogénatom, benziioxi, {1-3 szénatomos)-alkil vagy CF; cso-
porttal szubsatitudit fenil; (3-8 seénatomos)-cikloalkily arli={1+6 szénatomos)-
alkficsoport, ahol ax arlicsoport adptt esetben benzilox, (1-3 szénatomos-alkil
vagy CFy csoportbal ssubsztitudlt

RY jmlennése H, PO{OM),, vagy egy (11}

SCORRT O an

képletl csoport;

R jelentdse (1-7 szénatomos-alkil, (1-6 szénatomosi-alkoxi vagy ~CHINH, IRY

csaport;



R jelentése W, vagy sgy glicin, slanin, fenilalanin, valin, leucin, izolaucin,
aszparaginsay, asyparagin, ghataminsay, glutamin, szerin, lizin, hisstidin,
metionin, proding, clseteln, treonin, triptofin, arginin és tirozin kdzil valasziott
termeészetss ca~aminesav oldalidnes;

RY &5 1 valamennyl jelenléte esetén sgymasts! flggstlentt H, halogénatom, {1~
& seénatomosi-alkilcsoport, vag

ha n dridke 2 vagy 3, gy R ds vgy B, mindegyikik k& sromszides sténatome
hox kapesolodva egylttesen egy cikopropangylrdt alikot;

R® jelentdse H vagy

R* éx R® egyiittesen pgy 5~ vagy B-tagu heterouikiusos csoportot alkot, mely
adott esetben sgy anlcsoporttal lehet kondenzdiva;

~A-E~ jelentsse ~{CO{NRYY vagy ~(NR*)-{CO¥-;

RY jelentése M vagy {1-3 szénatomos)-alkilcsapaort;

m &rtdke 0 ~ 3;

noérteke O - 3 azzal o feltételiel, hogy ha 2 vagy 3,

RY ¢5 B> mindegyike eltdrd Inhet azok birmelyikének jelenléts esstén:

a ™ Jel szt felbll, hogy o7 azt tartalmazs szénatom B vagy § konfiguradigil je-
het;

a O hidnyozhat, vagy amennyiben jelen van, azt jelent], hogy a gylind réselsge-
sen telitetlan lahet, azzal a feltételis!, hogy ha ax R csoportot tartalmazd szén-
atom egy kettdsktésben vesz részt, R® nincs jalan;

grek tautomaerial, geometrial izomerielk, optikailag aktiv formiil, péiddul
enantiomarieik, aiasztaf‘mm&-ﬁmik &3 racemat formaik, valamint ezek gydgydsza-
thag elfogadhats =0

2. Egy 1. lgénypont szerintl vegyilet, shol n értéke 1 vagy 2.

o3

- Egy 1. igénypont szerintl vegyllet, shol m értéke 1 vagy 2

4. Egy 1. vagy & igénypaont szerintt vegyQilet, mely:

tioecetsay S-{{EP&-[{{S}-4-oxo~azatidin-2-karbonil}-amino]~&-Fenilkarbamaoil-
hexil) észter,

toscetsay S{{F-6-[{{8}-6-oxo-piparidin-2-karbonil}-amino -6~ {d-trifluormetit-
banzitkarbamoil~hexil] dsster,



X

ticngetsay 5-{{&)~6-{3-benziioki-benzikarbamol 6T ({8)-6-oxa-piperidin-2-
karbonill-amino-hewl} dseter,

tivecstsay B-{{8)7-3 A-dihidro-1H-lzakinolin 2=}« F-0xno-6-{{5)-&-0x0~
piperidin-I-karbonit~aminol-heptil} dseter,

tinecstsay S-{{S}0-[{{S)-6~oxo-piperidin-2-karbonill~amine +6-{ 2~m-tolil-
etitkarbamaoil}-hexil] ésster,

tioecetsay S~-{{S}-6-[{{R}-6-axo-piperidin-2-karboni }-amine] ~8-feniikarbamoil-
hexity ésster,

tioacetsay 5-{{S)-6-{{{&}-G-axo-piperidin-2-karbonil}-amina -8-feniikarbarmoil-
haxil} ésster,

ticecatsay S-{{S)}-6-[{{(F}-G-oxo-piparidin-2-karbonil}-amina I-&-p-tolilkarbamoil-
haxily dsster,

toscetsay 5-{{8}-6-[{{$)-6~-uxa-piparidin-2-karbonily-aminng -H-rm-
tolitkarbamoib-haxil) ésster,

tiecetsay S-{{5)-6-[{{8}-6-oxo-plperidin-2-karbenil)-aminn}-6-
ciklopantitharbamuoil-hexit}y dsater,

tioecstsay 5-{{5)8-{{ {3R* 457 ) 2-oxo-3-fanil-pirrofidin-3-karbonil}-amino 1 -&-
fenitkarbamoil-hexii} dszter,

tiseatsay S-{{S-6-[{{IR* AR¥ }»2-oxo-d-fenil-pirrolidin-3 I-harboni}-amine 6.
feriikarbamoli-hexii} dster,

Hoscetsay S-{{5}B-[{{R}-B-oxp-pirrolidin-2-karbonit}-amino I-6-fenitkarbamoil-
Bextl b dszter,

tiorcetsay S-{{5}-6-{{R*}~(I-oxe-piperidin-3-karbonil}-amino 1-8-fenitkarbamoit-
hexily dseter,

{S)-G-oxo-piperidin- 2-karbonsay {S}-B-markapto-1-feniikarbamoil-hexit}-amid,
{S1-B-~oxo-pipsridin-2-karbonsay {{(&)-1-ciklopentitkarbamoil-S-merkapto-hexil)-
amid,

{S)-B-oxa-plperidin-2-karbonsay [{8)-1~{I-berziloxi %:enzt%m Bamoi -6
merkapto-haxitl-amid,

{ 53}~6»ax<§«gﬁmridm-~§3-~§<ar*bansav [{S)-6-merkaptos1-{4-triflusrmetii-
benzilkarbamoil)-hexill-amid,

{8)-4-oxo-azetidin-2<karbonsay {{§)-B-merkapto-1-fenitkarbamail-

hexity-amid,

{38,48)-2~ono-~4-fepii-pirrolidin-3-karbonsay (S8 -merkapto-1-fenilkarbamoi-
haxiy-amid,



{ 3R 4R}~ 2-oxn-d-fenil-pirrolidin-3-karbonsay {{&F6merkapto- 1 -feniikarbamoil-
hexil}~amid,

{ 3R, 48}~ 2-ono-d-fenil-pirrolidine3-karbonsay {{8)-&-muarkapto-1 ~fenitkarbamoil-
hexit p-amid,

{ 38,48 p2-oxo-d-fenib-pirrolidin-3-karbonsav ({5)-&-merkapto-1-fenitkarbamail-
hewit-amid,

{S}-G-oxo-piperidin-Z-xarbonsav [{(§1-1-(3,4-ditidra-IH-zoquinalin-2-karbonil}-
-merkapto-hexil}-smid,

{R}~S~oxa~pirrolidin-2-karbonsay {{S)-6-merkapto-1-fenilkarbamaoithaxil)-
amid,

{S)-G-onopipecidin-2-karbonsav [{S)-6-merkapto-1-{2-m-tolil-etitkarbarmoi)-
hexil }-amid,

{R)-2-oxo-pipenidin-3-karbonsay ({$1-6-merkapte-1-fenitkarbamaithexiiy-

amid,

{S)-2-oxo~piparidin-I-karbonsay {{S)-&-mearkapto-1-fenitkarbamoli~hexili-amid,
(R}~6-oxa-piperidin-2-karbonsav ((8)-6~merkapto-1-feniikarbamoil-hexi)-amid,
tiskarbonsay etilészter {{8)-6-[{{S)-S-oxo-piparidin-2-karbonil}-amina}+&-
fenitkarbamolli-haxil) dsster,

tolrovajsay S-{{5-6-[{{5)-B-oxo-piperidin-2-karbonil}-amino]-&-fenitkarbamoil-
hexil} éserer,

tiogcetsay S~-{{5)-6-[{(5}-5-oxo-pirrolidin-2-karbonil b-aming I-8~fenilkarbamaoil-
hexild dseter,

toscetsay S-{{8)-6-[{{8}-5-oxo-pirrolidin-2-karboni}-aminej-B-m-
tolitkarbampii-hexil} dsater,

tostetsay S-{(F)-6-{{{R)-L-matli-5-oxae-pirrolidin-2-karbonil}-aming -8~
fenilkarbamoil-hexil} dsater,

tukarbonsay etiészter {{8)-6-[{{R}-S-oxn-pirrofidin-2-karbonil)-amina-6-
fentikarbamoli-hexil} daster,

toecetsay S-{{&)}-6~[{{R)}-5-oxo-pirralidin-2-karboni-amino }-&-m-
tolilkarbamoil-hexily sseter,

toecstsay S«{{EP6-[{{R}-L-meti-B-oxo-pirrolidin-2-karbon}-amino J-6-m-
tolitkarbamaii-hexily dsater,

togoetsav &-[{5)-6-[{{R}-5-oxo-pirrelidin-2-karbonit~amino 1-8-( 3-trifluormstil-
fenitkarbamaoil}-hextl] daster,



tioscetsay S-{{(5F6-[{{&)-1-meti-G-oxo-plpsridin-2-karbonil ~aming -8~
fenitkarbamoib-hexil} dseter,

{8~ 1-meti-G-oxo-piperidin-2Z-karbonsay {({S}-6-merkapta-1-fenikarbamoil-

hexi }-amid,

{S)-B-oxo-piperidin-2-karbonsay ({§)-8-merkapto-Lom-tolifkarbamail-hexil)-
amid,

{S)-G-oxn-piperidin-Z-karbonsay ({(§)-6-merkapto-1-p-toliikarbamoithexil)-
amid, &g

tioacetsay &-{{8)-6-{{{S)-6-0x0-1,2,3, 6-tetrshidro-piridin- 2-karbonil)~amino }-6-
fenitkarbamuoil-hexil} dszter.

5. Gybgydszatl készitmény, mely hatdanyagként legaldbb egy 1-4. igénypontok
szerintl vegylletet tartelmaz, legaldbb egy gydgysrerdseatiley elfogadhatd hor-
dozdanyaggal ésfvagy kitbanyagaal keverdkben.,

8. Az 1-4, igénypontek szerinti bdrmaelyike szerint vegyilet gydgyszarkent thrté-
nd alkalmazdsra.

7oA G igdnypont srerintl vegyllet olvan patoldgids dllapotok kezeldsdhen térké-
n alkalmazdsra, ahol 8 HDAC sktivitds moduldciaia a paciens egészséyl dllapo-
tanak favuldsat eredményeznd,

8, Vegylilet a 7. igénypont szevint alkalmazdsea, ahol a patoldgiss $llapot rékos
megbetegedds, neursdegeneratlv betegsdy, gyulladésos betegsdy, stroke,
iszkémix vagy Plasmodium fartdzés,

2. Vegyllet a 8. igénypont szerintl alialmazdsra, ahol 8 rdkos megbetegedds
melirak, hasnyaimirigyrak, tiddrak, vastagbéirdk, melihdrivardk, hashdrtyardk,
arc- &s nyakrak, veserdk, hdlyagrak, agyrak, prosztaterdk, petefdszekrak, vagy
szemrdk.

10, Vegyliet a 9, igénypont szerintl alkalmazdsra, ahol @ rdkos megbetegedds a

rak dthéreles formédia.



11, Vegyllet a 8. igénypomt szerintl alkalmazdsra, shol g gyulladésos betegség
rheumatold arthritis.

12, Vegyiilet & B, igénypont szerinti alkalmazdsra, shol a neurodegenaratly be-
tegssg Huntington-kor, Parkinson-kér, amvotrophias lateralis sclerosis,

13. Eljdrds az 1, lgénypont seerinti vegyllet elddlitdsdea, melynek sordn gy
{1Ih:

?32“'“ §3§§

képletll vegylletet, ahol R%, RY és R® és m az 1. igénypontban megadeott,
{IVY .

GO,H

képletd vegyllettel, snnak szabad vagy s formdidval reagditatunk, ahol R}, B
és R® és naz 1. igénypontban megadott, egy poldros aprotikus olddszerben, egy
kondenzaloszer jelenlétében,
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