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/
DIPEPTIDYL PEPTIDASE INHIBITORS

Fleld of the Invention
[0001] The nvention relates to compounds that may be used to mhibit dipeptidyl

peptidases as well as compositions of matter and kits comprising these compounds The
present invention also relates to methods for inhibiting dipeptidyl pephidases as well as
treatment methods using compounds according to the present invention

Description of Related Art
[0002] Dipeptidyl Peptidase IV (UBMB Enzyme Nomenclature EC 3.4 14 5) 15 a type

II membrane protein that has been referred to 1n the hiterature by a wide a vanety of names
mcluding DPP4, DP4, DAP-IV, FAPB, adenosine dearminase complexing protetn. 2,
adenosine deaminase binding protein (ADAbp), dipeptidyl amunopeptidase IV; Xaa-Pro-
dipeptidyl-amimopeptidase, Gly-Pro naphthylamidase; postproline dipeptidyl
aminopeptidase IV, lymphocyte antigen CD26, glycoprotein GP110, dipeptidyl pepuidase
IV; glycylproline aminopeptidase, glycylproline amimopeptidase; X-prolyl dipeptidyl
aminopeptdase; pep X; leukocyte antigen CID26, glycylprolyl dipeptidylammopephdase;
dipeptidyl-peptide hydrolase; glycylprolyl ammopeptidase; dipeptidyl-aminopeptidase IV;
DFP IV/CD?26; amino acyl-prolyl dipeptidyl aminopeptidase; T cell triggering molecule
Tpl03; X-PDAP Dipeptidyl Peptidase IV 1s referred to heren as “DPP-IV.”

[0003] DPP-IV is a non-classical serine aminodipeptidase that removes Xaa-Pro
dipeptides from the amino terminus (N-termunus) of polypeptides and proteins. DPP-IV
dependent slow release of dipeptides of the type X-Gly or X-Ser has also been reported for
some naturally occurring peptides.

[0004] DPP-IV is constitutively expressed on epithelial and eadotbelial cells of a
varnety of different tissues (intestine, liver, lung, kndney and placenta), and is also found in
body flmids. DPP-IV 1s also expressed on circulating T-lymphocytes and has been shown
to be synonymous with the cell-surface antigen, CD-26. DPP-IV has been implicated in a
number of disease states, some of which are discussed below

[0005] DPP-1V is responsible for the metabolic cleavage of certain endogenous
peptides (GLP-1(7-36), glucagon) in vivo and has demonstrated proteolytic activity agamst
a vaniety of other peptides (GHRH, NPY, GLP-2, VIP) m vitro.

1
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[0006] GLP-](7-36)1s a 29 amino-acid peptide derived by post-translational processing
of proglucagon ta the small intesune GLP-1 (7-36) has multiple acttons iz vive including
the stmulation of insulin secretion, mhibition of glucagon secretion, the promotion of
satiety, and the slowing of gastric emptying Based on its physiological profile, the actions
of GLP-1 (7-36) are believed to be beneficial in the prevention and treatment of type I
diabetes and potentially obesity For example, exogenous adoimstration of GLP-1 (7-36)
(continuous nfusion) 1 diabetic patients has been found to be efficacious mn this patient
population. Unfortunately, GLP-I (7-36) 1s degraded rapidly m vivo and has been shown to
have a short half-life ir vivo (tip=1 5 minutes)

[0007] Based on a study of genetically bred DPP-1V knock out mice and on m vivo / in
vitro studies with selective DPP-IV mnhibitors, DPP-IV has been shown to be the primary
degrading enzyme of GLP-1(7-36) m vivo GLP-1 (7-36) 1s degraded by DPP-IV
efficiently to GLP-1 (9-36), which has been speculated to act as a physiological antagomust
to GLP-1 (7-36). Inhibiting DPP-IV w1 vive is therefore believed to be useful for
potentiating endogenous levels of GLP-1 (7-36) and attenuating the formation of its
antagonist GLP-1 (9-36). Thus, DPP-IV mhubitors are believed to be useful agents for the
prevention, delay of progression, and/or treatment of conditions mediated by DPP-IV, in
particuler diabetes and more particularly, type 2 diabetes mellitus, diabetic dislipidemua,
conditions of impaired glucose tolerance (IGT), conditions of impaired fasting plasma
glucose (IFG), metabolic acidosis, ketosis, appetite regulation and obesaty.

[0008] DPP-IV expression is increased in T-cells upon mitogenic or antigemc
stimulation (Mattem, T., et al., Scand. J ImmunoL, 1991, 33, 737). It has been reported
that wehibitors of DPP-IV and anttbodies to DPP-IV suppress the prohiferation of mitogen-
stmulated and antigen-stimulated T-cells in a dose-dependant manner (Schon, E , et al.,
Biol. Chem, 1991, 372, 305). Various other functions of T-lymphocytes such as cytokine
production, IL-2 mediated celi proliferation and B-cell helper activity have been shown to
be dependent on DPP-IV activity (Schon, E., et al., Scand. J Immunol, 1989, 29, 127).
DPP-IV ihibitors, based on boroProline, (Flentke, G R., et al , Proc. Nat. Acad. Sc1. USA,
1991, 88, 1556) although unstable, were effective at inhubiting antigen-induced
lymphocyte proliferation and IL-2 production in murine CD4+ T-helper cells. Such
boronic acid inhibitors have been shown to have an effect in vivo 1 mice causing
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suppression of antibody production mnduced by immune challenge (Kubota, T etal , Clmm
Exp. Invmun., 1992, 89, 192). The role of DPP-IV m regulating T lymphocyte activazon
may also be attributed, 1n part, to its cell-surface association with the transmembrane
phosphatase, CD45 DPP-IV inhibstors or non-active site ligands may possibly dasrupt the
CD45-DPP-IV association CD45 1s known to be an integral component of the T-cell
signaling apparatus It has been reported that DPP-IV 15 essential for the penetration and
infectivity of HIV-1 and HIV-2 viruses in CD4+ T-cells (Wakselman, M , Nguyen, C.,
Mazaleyrat, J -P , Callebaut, C., Krust, B , Hovanessian, A. G , Inhibition of HIV-1
infection of CD 26+ but not CD 26-cells by a potent cyclopeptidic mhibitor of the DPP-IV
activity of CD 26. Abstract P 44 of the 24 sup.th European Pephide Symposium 1996)
Additionally, DPP-IV has been shown to associate with the enzyme adenosine deaminase
(ADA) on the surface of T-cells (Kameoka, J , et al., Science, 193, 26 466). ADA
deficiency causes severe combined immunodeficiency disease (SCID) 1n humans. This
ADA-CD26 interaction may provide clues to the pathophysiclogy of SCID 1t follows that
mhibitors of DPP-IV may be useful immunosuppressants (or cytokine release suppressant
drugs) for the treatment of among other things: organ transplant rejection; autoimmune
diseases such as inflammatory bowel disease, multiple sclerosis and rheumatoid arthnitis;
and the treatment of AIDS,

[0009] 1t has been shown that lung endothelial cell DPP-IV 1s an adhesion molecule for
lung-metastatic rat breast and prostate carcinoma cells (Johnson, R. C, et al., J Cell. Biol,
1993, 121, 1423). DPP-IV 1s known to bind to fibronectin and some metastatic tumor
cells are known to carry large amounts of fibronectin on their surface. Potent DPP-IV
inhibitors may be useful as drugs to prevent metastases of, for example, breast and
prostrate tumors to the lungs.

[0010] High levels of DPP-IV expression have also been found in human skan
fibroblast cells from patients with psoriasis, theumatoid arthritis (RA) and hichen planus
(Raynaud, F., et al., J. Cell Physiol., 1992, 151, 378) Therefore, DPP-IV mhibitors may
be useful as agents to treat dermatological diseases such as psortasis and hichen planus.
[0011] High DPP-IV activity has been found in tissue homogenates from patients with
benign prostate hypertrophy and 1n prostetosomes. These are prostate denved organelles
mmportant for the enhancement of sperm forward motility (Vanhoof, G., et al., Eur J. Clin.
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Chem. Clm. Biochem., 1992, 30, 333) DPP-IV mhibitors may also act to suppress sperm
motility and therefore act as a male contraceptive agent Conversely, DPP-IV inhibitors
have been imphcated as novel for treatment of infertility, and particularly human female
infertilsty due to Polycystic ovary syndrome (PCOS, Stein-Leventhal syndrome) which 1s a
conditron charactenzed by thackening of the ovarian capsule and formation of multiple
follicular cysts. It results in infertslity and amenorrhea

[06012] DPP-IV 1s thought to play a role 1n the cleavage of vanous cytokines
(sumulating hematoposetic cells), growth factors and neuropeptides.

[0013] Stimulated hematopoietic cells are useful for the treatment of disorders that are
characterized by a reduced number of hematopoietic cells or their precursors iz vivo Such
condstions occur frequently in patients who are immunosuppressed, for example, as a
consequence of chemotherapy and/or radiation therapy for cancer. It was discovered that
mhibitors of dipeptidyl peptidase type IV are useful for simulating the growth and
differentiation of hematopoietic cells 1n the absence of exogenously added cytokines or
other growth factors or stromal cells. This discovery contradicts the dogma 1n the field of
hematopoietic cell shmulation, whuch provides that the addition of cytokines or cells that
produce cytokines (stromal cells) is an essential element for maintaiming and sthmutating
the growth and differentiation of hematopoietic cells in culture. (See, e g, PCT Ind.
Application No PCT /US93/017173 published as WO 94/03055).

[0014] DPP-IV in human plasma has been shown to cleave N-terminal Tyr-Ala from
growth hormone-releasing factor and canse inactivation of this hormone. Therefore,
inhibitors of DPP-IV may be useful :n the treatment of short stature due to growth
hormone deficiency (Dwarfism) and for promoting GH-dependent tissue growth or re~
growth.

[0015] DPP-IV can also cleave nenropeptides and has been shown to modulate the
activity of nearoactive peptides substance P, neuropeptide Y and CLIP (Mentlein, R.,
Dahms, P., Grandt, D., Kruger, R , Proteolyhc processing of neuropeptide Y and peptide
YY by dipeptidyl peptidase IV, Regul. Pept., 49, 133, 1993; Wetzel, W , Wagner, T,
Vogel, D, Demuth, H.-U , Balschun, D., Effects of the CLIP fragment ACTH 20-24 on
the duration of REM sleep episodes, Neuropeptides, 31, 41, 1997). Thus DPP-IV
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mhibitors may also be useful agents for the regulation or normalization of neurological
disorders.

[0016] Several compounds have been shown to inhibit DPP-IV Nonetheless, a need
still exusts for new DPP-IV mhibitors that have advantageous potency, stability, selectivity,

toxicity and/or pharmacodynamics properties In thus regard, a novel class of DPP-IV
1nhibitors are provided herein

SUMMARY OF THE INVENTION

[0017] The present mnvention relates to compounds that have activity for inhubiting
DPP-IV It 1s noted that these compounds may also have activity for inhubiting other S9
proteases and thus may be used aganst these other S9 proteases as well as DPP-IV  The
present mvention also provides composihons, articles of manufacture and kts compnsing
these compounds.
[0018] In one embodument, a pharmaceutical composition 1s provided that comprises a
DPP-IV mhibitor according to the present invention as an active ingredient.
Pharmaceutical compositions according to the invention may optionally comprise 0.001%-
100% of one or more DPP-IV inhibstors of this invention These pharmaceuntical
compositions may be admimstered or coadministered by a wide vanety of routes,
including for example, orally, parenterally, intraperitoneally, intravenously, intraartenally,
transdermally, sublingually, intramuscularly, rectally, transbuccally, intranasally,
liposomally, via mhalation, vaginally, intraocccularly, via local delivery (for example by
catheter or stent), subcutaneously, intraadiposally, intraarticularly, or intrathecally. The
compositions may also be admimstered or coadmumstered in slow release dosage forms.
[0019] The invention 1s also directed to kits and other articles of manufacture for
treating disease states associated with DPP-IV.
[0020] In one embodiment, a kut 18 provided that comprises a composition comprising
at least one DPP-IV mhibitor of the present invention 1 combination with instructions.
The instructions may indicate the disease state for which the composition is to be
administered, storage mformation, dosing information and/or mstructions regarding how to
administer the composition. The kit may also comprise packaging materials. The
packaging matenal may compnse a container for housing the composition. The kit may
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also optionally compnise additional componeats, such as syringes for admimstration of the
composition. The kit may compnse the composition 1n single or mnltiple dose forms
[0021) In another embodiment, an article of manufacture is provided that comprises a
composition compnsing at least one DPP-IV mnhibitor of the present invention 1n
combination with packaging materials. The packaging material may comprise a container
for housing the composition The container may optionally comprise a label indicating the
disease state for which the composition 18 to be administered, storage information, dosing
information and/or 1nstmctions regarding how to admunuster the composition The kat may
also optionally comprise addibonal components, such as syringes for admunistration of the
composition. The kit may comprise the composition 1n smngle or multsple dose forms
[0022] Also provided are methods for prepanng compounds, compositions and kits
according to the present invention For example, several synthetic schemes are provided
herein for synthesizing compounds according to the present invention.

[0023] Also provided are methods for using compounds, compositions, kits and articies
of manufacture according to the present invention.

[0024] In one embodiment, the compounds, compositions, kits and articles of
manufacture are used to intubst DPP-IV,

[0025] In another embodiment, the compounds, compositions, kits and articles of
mapufacture are used fo treat a disease state for which DPP-IV possesses activity that
contributes to the pathology and/or symptomology of the disease state.

[0026] In another embodiment, a compound 18 admumstered to a subject wherein DPP-
IV activaty withun the subject is altered, preferably reduced.

[0027] In another embodiment, a prodrug of a compound 13 administered to a subject
that 15 converted to the compound in vivo where it mhibits DPP-IV,

[0028) In another embodiment, a method of inhibiting DPP-IV is provided that
compnses contachng DPP-IV with a compound according to the present invention

[0029] In another embodiment, a method of nhibiting DPP-IV 18 provided that
comprises causing a compound according to the present invention to be present in a
subject in order to inhibit DPP-IV in vivo.

[0030] In another embodiment, a method of inhibiting DPP-IV 18 provided that
comprises admimistering a first compound to a subject that is converted én vivo to a second
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compound wherein the second compound mhibits DPP-IV ia vivo. It is noted that the
compounds of the present mnvention may be the first or second compounds

[0031] In another embodiment, a therepeutic method 18 provided that comprises
admimistering a compound according to the present invention

[0032] In another embodiment, a method of inhibiting cell proliferation 1s provided that
comprises contacting a cell with an effective amount of a compound according to the
present mnvention

[0033] In another embodiment, a method of mnhibiting cell proliferation 1n a patient 15
provided that comprises admmstenng to the patient a therapeutically effective amount of a
compound according to the present invention

[0034] In another embodiment, a method of treating a condition 1n a patient whuch 1s
known to be mediated by DPP-IV, or which 1s known to be treated by DPP-IV inhibitors,
compnsing administenng to the patient a therapeutically effective amount of a compound
according to the present mnvenhon

[0035) In another embodiment, a method 15 provided for using a compound according
to the present invention in order to manufacture a medicament for use 1n the treatment of
disease state which 1s known to be mediated by DPP-IV, or which is known to be treated
by DPP-IV mhibitors.

[0036] In another embodiment, a method is provaded for treating a disease state for
which DPP-IV possesses activity that contributes to the pathology and/or symptomology of
the disease state, the method compnsing’ cansing a compound according to the present
mvention to be present in a subject 1n a therapeutically effective amount for the disease
state.

[0037] In another embodiment, a method is provided for treating a disease state for
which DPP-IV possesses achvity that contributes to the pathology and/or symptomology of
the disease stats, the method compnsing: administering a first compound to a subject that
18 converted in vivo to a second compound such that the second compound 1s present in the
subject in a therapeutically effective amount for the disease state. It 1s noted that the
compounds of the present invention may be the first or second compounds.

[0038] In another embodiment, a method 1s provided for treating a disease state for
which DPP-IV possesses activity that contnibutes to the pathology and/or symptomology of

7
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the disease state, the method comprising admunistering 8 compound according to the
present invention to a subject such that the compound 15 present 1n the subject in a
therapeutically effective amount for the disease state.

[0039] In another embodiment, a method 1s provided for treating a cell prohferative
disease state comprising treating cells with a compound according to the present invention
1 combination with an anh-proliferative agent, wheren the cells are treated with the
compound according to the present invention before, at the same time, and/or after the
cells are treated with the anti-proliferative agent, referred to herein as combination therapy.
1t 18 noted that treatment of one agent before another is referred to herein as sequential
therapy, even 1if the agents are also admumstered together It 15 noted that combmation
therapy 1s intended to cover when agents are admumstered before or after each other
(sequential therapy) as well as when the agents are admunistered at the same tume

[0040] Examples of diseases that may be treated by admunistration of compounds and
compositions according to the present invention include, but are not limited to conditions
med:iated by DPP-1V, in particular diabetes, more particular type 2 diabetes mellitus,
diabetic dislipidemia, conditions of 1mpaired glucose tolerance (EGT), conditions of
impaired fasting plasma glucose (IFG), metabolic acidosis, ketosis, appetite regulation,
obesity, immunosuppressants or cytokine release regulation, antoirmmune diseases such as
snflammatory bowel disease, multiple sclerosis and theumatoid arthntis, AIDS, cancers
(prevention of metastases, for example, breast and prostrate tumors to the lungs),
dermatological diseases such as psotiasis and hichen planus, treatrnent of female infertility,
osteoporosis, male contracephon and neurological disorders

[0041] It 1s poted in regard to all of the above embodiments that the present invention is
intended to encompass all pharmaceutically acceptable 1onized forms (e.g , salts) and
solvates (e g., hydrates) of the compounds, regardless of whether such ionized forms and
solvates are specified since it is well known in the art to adminster pharmaceutical agents
1n an jomzed or solvated form. It 18 also noted that unless a particular stereochermstry is
specified, recatation of a compound is intended to encompass all possible sterecisomers
(e.g , enantiomers or dhastereomers depending on the number of chiral centers),
independent of whether the compound 18 present as an individual 1somer or a mixture of
1somers Further, unless otherwise specified, recitation of a compound is intended to
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encompass all possible resonance forms and tautomers. With regard to the claims, the
language "compound compnsing the formula" 1s intended to encompass the compound and
all pharmaceutically acceptable 1on1zed forms and solvates, all possible stereoisomers, and
all possible resonance forms and tautomers unless otherwise specifically specified 1n the
particular claim

[0042] It is further noted that prodrugs may also be admumstered which are altered in
vivo and become a compound according to the present invention. The various methods of
using the compounds of the present invention are intended, regardless of whether prodrug
delivery 1s specified, to encompass the administration of a prodrug that 1s converted in vivo
to a compound according to the present mvention It 15 also noted that certain compounds
of the present invention may be altered i vivo prior to inlibiting DPP-IV and thus may
themselves be prodrugs for another compound. Such prodrugs of another compound may
or may not themselves independently have DPP-IV inhibitory activity.

BRIEF DESCRIPTION OF THE FI

[0043] Figure 1 illustrates a nbbon diagram overview of the structure of DPP-1V,
highhghting the secondary structural elements of the protein.

DEFINITIONS

[0044]  Unless otherwise stated, the following terms used in the specification and
claims shall have the following meanings for the purposes of thus Apphication.

[0045] "Alicyclic" means a molety comprising a non-aromatic ring structure, Ahicychic
moieties may be saturated or partially unsaturated with one, two or more double or triple
bonds. Alicyclic moeties may also optionally comprise heteroatoms such as nitrogen,
oxygen and sulfur. The mitrogen atoms can be optionally quaternerized or oxidized and the
sulfur atoms can be optionally oxidized. Bxamples of alicyclic mozeties include, but are
not limited to moieties with C3 - C8 rings such as cyclopropyl, cyclohexane, cyclopentane,
cyclopentene, cyclopentadiene, cyclohexane, cyclohexene, cyclohexadiene, cycloheptane,
cycloheptene, cycloheptadiene, cyclooctane, cyclooctene, and cyclooctadiene.

[0046] "Aliphatic” means a moiety characterized by a straight or branched chain
arrangement of constituent carbon atoms and may be saturated or partially unsaturated
with one, two or more double or triple bonds.

9



WO 2005/095381 PCT/US2004/042209

[0047]  "Alkenyl" represented by itself means a straight or branched, unsaturated,
aliphatic radical having a chain of carbon atoms having at least one double bond between
adjacent carbon atoms. Cy alkenyl and Cx.y alkenyl are typically used where X and Y
mdicate the number of carbon atoms 1n the chain, For example, C,¢ alkenyl includes
alkenyls that have a chain of between 2 and 6 carbons

[0048] "Alkoxy" means an oxygen moiety having a further alkyl substiment The
alkoxy groups of the present mvention can be optionally substituted.

[0049] "Alkyl" represented by itsclf means a straight or branched, saturated or
unsaturated, aliphatic radical having a chain of carbon atoms, optionalty with oxygen (See
“oxaalkyl’) or mtrogen atoms (See “armunoalkyl’”) between the carbon atoms Cy alky! and
Cx.y alkyl are typically used where X and Y indicate the number of carbon atoms 1n the
chain For example, Cy s alkyl includes alkyls that have a chain of between 1 and 6
carbons (e.g., methyl, ethyl, propyl, 1sopropyl, butyl, sec-butyl, 1sobutyl, ferz-butyl, vinyl,
allyl, 1-propenyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-methylallyl, ethynyl,
1-propynyl, 2-propynyl, and the like). Alkyl represented along with ancther radical (e g,
as 1n arylalkyl, heteroarylalkyl) means a straight or branched, saturated or unsaturated
aliphatic divalent radical having the number of atoms indicated or when no atoms are
indicated means a bond (e.g , (Ce.10)aryl(Ci.3)alkyl includes, benzyl, phenethyl,
1-phenylethyl, 3-pbenylpropyl, 2-thienylmethyl, 2-pyridinylmethyl and the like).

[0050] "Alkylene", unless indicated otherwise, means a straight or branched, saturated
or nnsaturated, aliphatic, divalent radical. Cx alkylene and Cx.y alkylene are typically used
where X and Y indicate the number of carbon atoms in the chajn, For example, Ci5
alkylene includes methylene (-CHp-), ethylene (-CH,CHy-), trimethylene (-CH;CH.CHa-),
tetramethylene (-CHyCH;CH,CH;-) 2-butenylene (-CH,CH=CHCH;-),
2-methyltetramethylene (-CH,CH(CH3)CH2CHe-), pentamethylene
(-CHCH;CH,CH>CH3-) and the like).

[0051] "Alkyhidene" means a straight or branched saturated or unsaturated, aliphatic
radical connected to the parent molecule by a double bond. Cx alkylidene and Cx.y
alkylidene are typically used where X and 'Y indicate the number of carbon atoms in the
chain. For example, Cy.¢ alkyhdene includes methylene (=CHy), ethylidene (=CHCHs),

10
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isopropylidene (=C(CHj3);), propylidene (=CHCH:CHa), allyhdene (=CH-CH=CH,), and
the luke).

[0052] “Alkynyl" represented by itself means a stratght or branched, unsaturated,
aliphatic radical having a chain of carbon atoms having at least one triple bond between
adjacent carbon atoms. Cx alkynyl and Cy.y alkynyl are typically used where X and Y
indicate the number of carbon atoms in the chamn. For example, C;¢ alkynyl includes
alkynyls that have a chain of between 2 and 6 carbons

[0053] "Amno" means a mirogen moiety having two further substituents where a
hydrogen or carbon atom 1s attached to the mtrogen For example, representative amino
groups mclude -NH;, -NHCHj, -N(CHs)z, -NHC).3-alkyl, -N(C.3-alkyl); and the like.
Unless indicated otherwise, the compounds of the invention contaimng amino moieties
may include protected derivatives thereof Suitable protecting groups for amino moieties
include acetyl, fert-butoxycarbonyl, benzyloxycarbonyl, and the like

[0054] “Aminoalkyl” means an alkyl, as defined above, except where one or more
substituted or unsubstiteted nitrogen atoms (-N-) are posittoned between carbon atoms of
the alkyl. Por example, an (C,¢) aminoalkyl refers to a chain comprising between 2 and 6
carbons and one or more mtrogen atoms positioned between the carbon atoms.

[0055] "Anmmal" includes humans, non-human mammals (e g , dogs, cats, rabbits,
cattle, horses, sheep, goats, swine, deer, and the like) and non-mammals (e g , birds, and
the liko).

[0056] "Aromatic" means a moiety wherein the constituent atoms meke up an
unsaturated ring system, all atoms 1n the ring system are sp hybridized and the total
number of pi electrons is equal to 4n+2. An aromatic nng may be such that the ring atoms
are only carbon atoms or may mclude carbon and non-carbon atoms (see Heteroaryl).
[0057]) "Aryl" means a monocyclic or polycyclic ring assembly wherein each nng is
aromatic or when fused with one or more rings forms an aromatic ring assembly. If one or
more ring atorms is not carbon (e.g., N, S), the aryl 15 a heteroaryl. Cx aryl and Cx.y aryl
are typically used where X and Y indicate the number of atoms in the ring.

[0058] “Bicycloalkyl” means a saturated or partially unsaturated fused bicyclic or
bndged polycyclic ring assembly

11
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[0059] "Bicycloaryl" means a bicyclic nng assembly wherein the nngs are linked by a
single bond or fused and at least one of the rings comprising the assembly 1s aromatic. Cx
bicycloaryl and Cx y bicycloaryl are typically used where X and Y tndicate the nurober of
carbon atoms 1n the bicyclic ring assembly and directly attached to the nng,

[0060] ‘“Bndging ning” asused herein refers to a nng that 15 bonded to another nng to
form a compound having a bicychc structure where two nng atoms that are common to
both nings are not directly bound to each other. Non-exclusive examples of common
compounds having a bndging rnng include borneol, norbomane, 7-

oxebicyclo[2.2 1lheptane, and the ike One or both rings of the bicyclic system may also
compnse heteroatoms.

[0061] "Carbamoyl" means the radical -OC(O)NR,R; where R, and R,, are each
independently two further substituents where a hydrogen or carbon atom 13 attached to the
nitrogen

[0062] “Carbocycle” means a ring consisting of carbon atoms

[0063] “Carbocyclic ketone derivative” means a carbocyclic denvative wherein the nng
contamns a -CO- mosety

[0064] "Carbonyl" means the radical -CO-. It 1s noted that the carbonyl radical may be
further substituted with a vanety of substituents to form different carbonyl groups
including acids, actd hahides, aldehydes, amtdes, esters, and ketones.

[0065] "Carboxy" means the radical ~CO>-. It is noted that compounds of the invention
containing carboxy moienes may include protected denvatives thereof, 1 e., where the
oxygen 18 substituted with a protecting group Suitable protecting groups for carboxy
mozeties mnclude benzyl, tert-butyl, and the like

[0066] "Cyano" means the radical -CN

[0067] "Cycloalkyl" means a non-aromatic, saturated or partially unsaturated,
monocychc, fused bicychic or bridged polycyclic ning assembly. Cx cycloalkyl and Cx.y
cycloalkyl are typicaily used where X and Y indicate the number of carbon atoms in the
ning assembly. For example, Ca.1p cycloalkyl includes cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclohexenyl, 2,5-cyclohexadienyl, bicyclo[2 2 2]octyl,
adamantan-1-yl, decahydronaphthyl, oxocyclohexyl, dioxocyclohexyl, thuiocyclohexyl,
2-oxobicyclo[2 2.1]hept-1-yl, and the like.

12
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[0068] "Cycloalkylene" means a divalent saturated or partially unsaturated, monocychc
or polycyclic ing assembly Cx cycloalkylene and Cx.y cycloalkylene are typically nsed
where X and Y indicate the number of carbon atoms in the ring assembly.

[0069] 'Dhsease” specifically includes any unhealthy condition of an animal or part
thereof and includes an unhealthy condition that may be caused by, or incident to, medical
or veterinary therapy applied to that anumal, 1 e , the "side effects” of such therapy

[0070] ‘“Fused nng"” as used heren refers to a ning that 1s bonded to another ring to
form a compound having a bicychc structure where the ring atoms that are common to
both rings are directly bound to each other. Non-exclusive examples of common fused
nngs mclude decalin, naphthalene, anthracene, phenanthrene, indole, furan, benzofuran,
quinoline, and the ike Compounds having fused ring systems may be saturated, partially
saturated, carbocyclics, heterocyclics, aromatics, heteroaromatics, and the like.

[0071] "Halo" means fluoro, chloro, bromo or 10do

[0072] “Halo-substituted alkyl", as an 1solated group or part of a larger group, means
"alkyl" substituted by one or more "halo" atoms, as such terms are defined 1n this
Application Halo-substituted alkyl includes haloalkyl, dibaloalkyl, trihaloalkyl,
perhaloalkyl and the like (e g halo-substituted (C;.3)alkyl includes chloromethyl,
dichloromethyl, difluoromethyl, tnfluoromethyl, 2,2,2-tnfluoroethyl, perfluoroethyl,

2,2 2-tmfluoro-1,1-dichlorocthyl, and the hke),

[0073] T"Heteroatom" refers to an atom that 13 not a carbon atom. Particular examples
of hetercatoms include, but are not rmted to nitrogen, oxygen, and sulfur.

[0074] "Heteroatom moiety” includes a moiety where the atom by which the moiety is
attached is not a carbon. Examples of heteroatom moicties mnclude -N=, -NR.-, -N'(O)=,
<O-, -8~ or -S(O),-, wherein R, 15 further substituent.

[0075] “Heterobicycloalkyl” means bicycloalkyl, as defined in this Application,
provided that one or more of the atoms within the ring 18 a heteroatom. For example
hetero(Cy.12)bicycloalkyl as used in this apphcation includes, but is not limated to, 3-aza-
bicyclo[4.1.0]hept-3-yl, 2-aza-bicyclo[3 1.0]hex-2-yl , 3-aza-bicyclo[3 1 Olhex-3-yl, and
the like

[0076] Heterocycloalkylene” means cycloalkylene, as defined in this Applhication,
provided that one or more of the nng member carbon atoms is replaced by a heteroatom.

13
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[00771 “Heteroaryl” means a cyclic aromatic group having five or six nng atoms,
wheremn at least one ring atom 18 a heteroatom and the remaining ning atoms are carbon.
The mtrogen atoms can be optionally quaternenzed and the sulfur atoms can be optionally
oxidized. Heteroaryl groups of this invention include, but are not linuted to, those denved
from furan, imdazole, 1sothnazole, isoxazole, oxadiazole, oxazole, 1,2,3-oxadiazole,
pyrazine, pyrazole, pyndazine, pyndine, pyrimtdine, pyrroline, thiazole, 1,3,4-thiadiazole,
triazole and tetrazole “Heteroaryl” also includes, but 1s not immted to, bicychic or tricychic
rings, wherein the heteroaryl nng 1s fused to one or two rings independently selected from
the group consisting of an aryl ring, a cycloalkyl nng, a cycloalkenyl ring, and another
monocyclic heteroaryl or heterocycloalkyl ring. These bicyclic or tricyclic heteroaryls
include, but are not limited to, those denved from benzo[b)furan, benzo[b)thiophene,
benzimdazole, imidazo[4,5-c]pyndine, qunazohne, thieno[2,3-cJpyndine, thienof3,2-
blpyridine, thieno[2,3-b]pyndine, mndohizine, imidazo[1,2ajpyndine, quinoline,
1soqunoline, phthalazine, qunoxaline, naphthyndine, qunohzine, indole, isoindole,
mdazole, indoline, benzoxazole, benzopyrazole, benzothiazole, imidazo[1,5-2]pyndine,
pyrazolo[1,5-a)pyridine, imidezo[1,2-a]pyrimdine, imidazo{},2-c]pyrioudine,
umidazo[1,5-a]pyrimidine, unidazo[1,5-c]pynmdine, pyrrofo[2,3-blpynidine, pyrrolo[2,3-
clpyndine, pyrrolo[3,2-c]pyndine, pyrrolo[3,2-blpyndine, pyrrolo[2,3-d}pynmudine,
pymrolo[3,2-d]pynmdine, pyrrolo[2,3-b]pyrazine, pyrazolo{1,5-a]pyndine, pyrrolof1,2-
blpyndazine, pyrrolo{1,2-c]pyrimidine, pyrrolo[1,2-a]pyrirmdine, pyrrolo[1,2-a]pyrazine,
triazo[1,5-alpyridine, ptenidine, punne, carbazole, acridine, phenazine, phenothiazene,
phenoxazine, 1,2-dihydropyrrolo(3,2,1-hilindole, indolizine, pyndo[1,2-aindole and
2(1H)-pyridinone. The bicyclic or tncyclic heteroaryl nings can be attached to the parent
molecule through either the heteroaryl group itself or the aryl, cycloalkyl, cycloalkenyl or
heterocycloalkyl group to which 1t 18 fused. The heteroaryl groups of this invention can be
substituted or unsubstituted.

{0078] '"Heterobicycloaryl” means bicycloaryl, as defined in this Application, provided
that one or more of the atoms withun the ring 18 a heteroatom, For example,
hetero{C,1o)bicycloaryl as used 1n tins Applicahon includes, but is not limited to, 2-amino-
4-0x0-3,4-dihydropteridin-6-yl, tetrahydroisoquinolinyl, and the hke.
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[0079] "Heterocycloalkyl" means cycloalkyl, as defined in this Application, provided
that one or more of the atoms forming the ring 1s a heteroatom selected, independently
from N, O, or S. Non-exclusive examples of heterocycloalkyl include pipendyl, 4-
morpholyl, 4-piperazinyl, pyrrolidinyl, pethydropyrrolizinyl, 1,4-diazaperhydroepinyl, 1,3-
dioxanyl, 1,4-dioxanyl and the like.

[0080] "Hydroxy" means the radical -OH

[0081] "Imunoketone derivative" means a derivative comprising the moiety -C(NR)-,
wherein R compnses a hydrogen or carbon atom attached to the mitrogen

[0082] “Isomers" mean any compound having an identical molecular formulae but
differing 1n the nature or sequence of bonding of their atoms or in the arrangement of their
atoms 1o space Isomers that differ in the arrangement of their atoms 1n space are termed
"stereoisomers.” Stereoisomers that are not murror 1mages of one another are termed
"diastereomers" and stereoisomers that are nonsuperimposable mirror 1mages are termed
"enantiomers" or sometimes "optical 1somers.” A carbon atom bonded to four
nonidentical substituents is termed a "chiral center ” A compound with one chiral center
has two enantiomeric forms of opposite chirality A muxture of the two enantiomeric
forms 1s termed a "racemic mixture.” A compound that has more than one chiral center
has 2*! enantiomeric pairs, where 7 is the number of chural centers. Compounds with
more than one chiral center may exist as ether an individual diastereomer or as a mixture
of diastereomers, termed a “diastereomeric mixture " When one chiral center is present a
stercoisomer may be characterized by the absolute configuration of that chiral center.
Absolute configuration refers to the arrangement in space of the substituents attached to
the chiral center. Enantiomers are charactenized by the absolute configuration of therr
charal centers and described by the R- and §-sequencing rules of Cahn, Ingold and Prelog.
Conventions for stereochemical nomenclature, methods for the determination of
stereochemistry and the separation of stere;isomers are well known in the art (e.g., see
"Advanced Organuc Chemistry", 4th edition, March, Jerry, John Wiley & Sons, New York,
1992)

[0083] '"Nitro" means the radical -NO,

[0084] “Oxaalkyl” means an alkyl, as defined above, except where one or more oxygen
atoms (-O-) are positioned between carbon atoms of the alkyl For example, an (C,.
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s)oxaalkyl refers to a chain comprising between 2 and 6 carbons and one or more oxygen
atoms positioned between the carbon atoms

[0085] “Oxoalkyl” means an alkyl, further substituted with a carbonyl group. The
carbonyl group may be an aldehyde, ketone, ester, armude, acid or acid chlonde

[0086] "Pbarmacentically acceptable” means that which is useful in preparing a
pharmaceutical composttion that 15 generally safe, non-toxic and nesther biologicaily nor
otherwise undesiruble and includes that which 15 acceptable for vetermary use as well as
human pharmaceutical use

[0087] “Pharmaceutically acceptable salts" means salts of mhubitors of the present
mvention which are pharmaceutically acceptable, as defined above, and which possess the
desired pharmacological activity. Such salts include acid addition salts formed with
morganic acids such as hydrochloric acid, hydrobromic acid, sulfunc acid, mitric acid,
phosphornic acid, and the like; or with organic actds such as acetic acid, propionic acid,
hexanoic acid, heptanoic acid, cyclopentanepropiontc acid, glycolic acid, pyruvic acid,
lactic acid, malonic acid, succinic acid, malic acid, maleic acid, fumanc acid, tartatic acid,
citric acid, benzoic acid, o-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, 1,2-ethanedisnlfome acid,
2-hydroxyethanesulfonic acid, benzenesulfonic acid, p-chlorobenzenesulfonic acid,
2-naphthalenesulfonic acid, p-toluenesulfonic acid, camphorsulfonic acid,
4-methylbicyclo[2 2.2]oct-2-ene-1-carboxylic acid, glucoheptonic acid,
4.4'-methylenebis(3-hydroxy-2-ene-1-catboxylic acid), 3-phenylpropionic acid,
trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic
acid, hydroxynaphthoic acid, salicylic acid, steanc acid, muconic acid and the like.

[0088] Pharmacentically acceptable galts also include base addition salts which may be
formed when acidic protons present are capable of reacting with inorganic or organic
bases. Acceptable inorganic bases include sodium hydroxide, sodium carbonate,
potassium hydroxide, aluminum hydroxide and calcium hydroxide Acceptable organic
bases include ethanolamine, diethanolamme, triethanolamine, tromethamine,
N-methylgincamine and the like

[0089] "Prodrug" means a compound that is convertible in vivo metabolically into an
inhibitor according to the present invention. The prodrug itself may or may not also have
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DPP-IV mhibitory activity. For example, an 1nhibitor compnising a hydroxy group may be
admnistered as an ester that 15 converted by hydrolysis i vive to the hydroxy compound
Suitable esters that may be converted in vivo into hydroxy compounds mclude acetates,
citrates, lactates, tartrates, malonates, oxalates, salicylates, propionates, succimnates,
fumaretes, maleates, methylene-bis-b-hydroxynaphthoates, gentisates, 1sethionates,
di-p-toluoyltartrates, methanesulfonates, ethanesulfonates, benzenesulfonates,
p-toluenesulfonates, cyclohexylsulfamates, quinates, esters of amino acids, and the like.
Similarly, an mhibitor comprising an amine group may be admimstered as an anmde that 1s
converted by hydrolysis iz vivo to the amine compound.

[0090] ‘'Protected denvatives” means denivatives of inhibitors 1n which a reactive site
or sites are blocked with protecting groups Protected denvatives are useful in the
preparation of inhibitors or in themselves may be active as inhibitors. A comprehensive
list of suitable protecting groups can be found 1n T.W Greere, Protecting Groups in
Organic Synthesis, 3rd edition, John Wiley & Sons, Inc 1999.

[0091] "Substituted or unsubstituted” means that a given mosety may consst of only
hydrogen substituents through available valencies (unsubstituted) or may further comprise
one or more non-hydrogen substituents through available valencies (substituted) that are
not otherwise specified by the name of the given mosety For example, 1sopropyl is an
example of an cthylene mmety that 1s substituted by -CHj. In general, a non-hydrogen
substitnent may be any substituent that may be bound to an atom of the given moety that
15 specified to be substituted. Bxamples of substituents include, but are not hmated to,
aldehyde, alicyclic, aliphatic, alkyl, alkylene, alkylidene, amide, amino, aminoalkyl,
aromatic, aryl, bicycloalkyl, bicycloaryl, carbamoyl, carbocyclyl, carboxyl, carbonyl group,
cycloalkyl, cycloalkylene, ester, halo, heterobicycloalkyl, heterocycloalkylene, heteroaryl,
heterobicycloaryl, heterocycloalkyl, oxo, hydroxy, iminoketone, ketone, nitro, oxaalkyl,
and oxoalkyl moleties, each of which may optionally also be substituted or unsubstituted.
[0092] “Sulfinyl" means the radical -SO-. It 13 noted that the sulfinyl radical may be
further substituted with a variety of substituents to form different sulfinyl groups including
sulfimic acids, sulfinamides, sulfinyl esters, and sulfoxides.
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[0093] "Sulfonyl" means the radical -SO»-. It 1s noted that the sulfonyl radical may be
further substituted with a varnety of substituents to form different sulfonyl groups
mcluding sulfonic acids, sutfonanudes, sulfonate esters, and sulfones.

[0094] "Therapeutically effective amount" means that amount which, when
admmstered to an ammal for treating a disease, 1s sufficient to effect such treatment for
the disease.

[0095] "Thiocarbonyl" means the radical -CS- It 1s noted that the thiocarbony! radical
may be further substituted wath a vanety of substituents to form different thocarbonyl
groups including thioacids, thioamudes, thioesters, and thioketones

[0096] ‘"Treatment" or "treating" means any admmmstration of a compound of the
present invention and mcludes-

(1)  preventing the disease from occurring 1n an ammal which may be predisposed
to the disease but does not yet experience or display the pathology or symptomatology of the
disease,

(2) inhiting the disease in an ammal that 1s expenencing or displayng the
pathology or symptomatology of the diseased (i e, arresting further development of the
pathology and/or symptomatology), or

(3) ameliorating the disease 1n an anrmal that 18 experiencing or displaying the
pathology or symptomatology of the disecase (1.e., reversing the pathology and/or
symptomatology).

[0097] Xt is noted wmn regard o all of the definitions provided herein that the defimitions
should be interpreted as being open ended m the sense that further substituents beyond
those specified may be included. Hence, a C; alkyl mndicates that there 15 one carbon atom
but does not indicate what are the substituents on the carbon atom. Hence, a C; alkyl
comprises methyl (i.e , -CHs) as well as -R.R,R,; where Ry, Ry, and R may each
independently be hydrogen or any other substituent where the atom attached to the carbon
18 a heteroatom or cyano  Hence, CF;, CHOH and CH;CN, for example, are all C; alkyls
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DETAILED DES N OF THE NTION

[0098] The present invention relates to compounds, compositions, kits and articles of
manufacture that may be used to inhibit dipeptidyl peptidases IV (referred to herein as
DPP-IV)

[0099]) DPP-IV (EC 3 4.14 5 also known as DPP4, DP4, DAP-IV, adenosine deaminase
complexing protein 2, adenosine deaminase binding protein (ADAbp) or CD26) 1s a 766
residue, 240kDa protein that 15 a highly specific membrane bound non-classical senne
amnodipeptidase  DPP-TV has a serine type mechanism of protease activity, cleaving off
dipeptides from the ammo-termunus of peptides with proline or alanine at the penultimate
posttion. In addstion the slow release of dipeptides of the type X-Gly or X-Ser 18 reported
for some naturally occurring peptides DPP-IV 15 constitutively expressed on epithelial and
endothelial cells of a varety of different tissues (intestine, liver, lung, kidney and
placenta), and 18 also found 1 body fluids DPP-IV is also expressed on circulatng T-
lymphocytes and has been shown to be synonymous with the cell-surface antigen, CD-26.
The wild-type form of full length DPP-IV is described in GenBank Accession Number
NM_001935 (“Dipeptidyl peptidase IV (CD 26) gene expression 1n enterocyte-like colon
cancer cell lines HT-29 and Caco-2 Cloning of the complete human coding sequence and
changes of dipeptdyl pepudase IV mRNA levels during cell differentiation”, Darmoul, D.,
Lacasa, M., Baricault, L., Marguet, D., Sapm, C, Trotot, P, Barbat, A. and Trugnan, G.,J
Biol Chem., 267 (7), 4824-4833, 1992).

[0100] DPP-IV 1s a member of the S9 fammly of serine proteases, more perticularly the
S9B famuly. Other members of the S9 family include, but are not hmted to

bf S9A Dipeptidyl-peptidase; Oligopeptidase B (EC 3 4.21,83);
Oligopeptidase B; Prolyl oligopeptidase (BC 3.4 21.26);

Subfamily S9B: Dipeptidyl aminopeptidase A, Dipeptidyl aminopeptidase B
Dipeptidyl-peptidase IV (EC 3.4.14 5); Dipeptidyl-peptidase V
Fibroblast activation protein elpha subumt; Seprase

Subfamly S9C: Acylaminoacyl-peptidase (EC 3.4.19.1}
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[0101] 1t is noted that the compounds of the present mvention may also possess
inhibitory activity for other S9 family members and thus may be used to address disease
states associated with these other farmily members.

1. CRYSTAL STRUCTURE OF DPP-IV

[0102] Syrrx, Inc (San Diego, Califorma) recently solved the crystal structure of DPP-
IV. Knowledge of the crystal structure was used to guide the design of the DPP-IV
inbitors provided herein,

[0103] Figure 1 illustrates a ibbon diagram overview of the structure of DPP-IV,
highlighting secondary structural elements of the protein. DPP-IV is a cylindrical shaped
molecule with an approximate height of 70 A and a diameter of 60 A The catalytic tnad
of DPP-IV (Ser642, Asp720 and His752) 1s 1llustrated in the center of the figure by a “ball
and stick” representation. This triad of amino acids 1s located mn the peptidase domain or
catalytic domain of DPP-IV, The catalytic domain i8 covalently linked to the f-propeller
domain. The catalytic domain of DPP-IV includes residues 1-67 and 511-778. The
catalytic domain of DPP-IV adopts a charactenstic o/B hydrolase fold ‘The core of this
domain contains an 8-stranded B-sheet wath all strands being parelle] except one. The a-
sheet is significantly twisted and 15 flanked by three a-helices on one side and five a-
helices on the other The topology of the B-strands 18 1, 2, -1x, 2x and (1x) (J. S.
Richardson* The anatomy and taxonomy of protein structure, (1981) Adv. Protein Chem.
269, 15076-15084.) A number of residues were 1dentified that contribute to the shape and
charge chamacteristics of the active gite. Knowledge of these residues has been an
important contribution to the design of DPP-IV mhibitors of the present invention.

2. DPP-IV INHIBITORS

[0104] In one embodiment, DPP-IV inhibitors of the present invention include
compounds comprising:
1
Hz\N/Q:W\
\T Rs
L

X
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wherein

MisN or CRq,

Q' and Q? are each independently selected from the group consisting of CO, CS, SO,
803, and C=NRsy,

R; 18 hydrogen or selected from the group consisting of (C-1g)alkyl, (Caaa)cycloalkyl,
(Cs2)cycloalkyl(Ci-s)alkyl, hetero(Caz)cycloalkyl(Cy-s)alkyl, hetero(Cs-12)cycloalkyl,
aryl(Ci-o)alkyl,  heteroaryi(Cis)alkyl, (Co.ip)bicycloaryl,  hetero(Carz)bicycloaryl,
hetero(Cy.1z)bicycloaryl(C;-s)alkyl, carbonyl {Ci.3)alkyl, thiocarbonyl (Cj.a)alkyl, sulfonyl
(Cia)alky), sulfinyl (C;.3)alkyl, samino (Cy.s)alkyl, amno, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

R; 15 selected from the group consisting of perhalo(Cy-10)alkyl, amino, (Cy-jo)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (C,.a)alkyl,
thiocarbonyl (Cy.s)alkyl, sulfonyl (Cy.3)alkyl, sulfinyl (Cy.3)alkyl, imuno (C;-3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imno group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring,

Ry 15 hydrogen or is selected from the group consisting of halo, perhalo(C;-yg)alkyl,
amino, cyano, thio, (C1-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Ci.)alkyl, thiocarbonyl (Ci.3)alkyl, sulfonyl (Ciaalkyl, sulfinyl
(C1.9)alkyl, imino (Cy.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, mmino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted,

Ry is hydrogen or 1s selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substimted or unsubstituted,

L is a linker providing 1, 2 or 3 atom separation between X and the ning to which L is
attached, wherein the atoms of the linker providing the seperation are selected from the group
consisting of carbon, oxygen, nitrogen, and sulfur; and

X is selected from the group comsisting of (Croalkyl, (Csizdcycloalkyl,
hetero(Cy-o)cycloalkyl,  aryl(Ci-ioalkyl, heteroaryl(Ci-s)alkyl,  (Co.az)bicycloaryl,
hetero(Cy2)bicycloaryl, carbonyl (Cy.3)alkyl, thiocarbonyl (Cs)alkyl, sulfonyl (Cy.3)alkyl,
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sulfiny! (Cys)alkyl, imne (Cis)alkyl, amtno, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted.
[0105] In another embodiment, DPP-IV inhubitors of the present mnvention include
compounds compnsing.

o]

Hz\NJ]\M
O)\TJ\H‘"’

~X

wheremn

MisNor CRs;

R; 18 hydrogen or selected from the group consisting of (C;-10)atkyl, (Cs.1z)cycloalkyl,
(Cs2)cycloalkyl(Cy-s)alkyl, hetero(Cayz)cycloalkyi(Cy-s)alkyl, hetero(Cs-12)cycloalkyl,
aryl(Ci-jo)alkyl,  heteroaryl(Ci-s)alkyl, (Corn)bicycloaryl,  hetero(Cuiz)bicycloaryl,
hetero(Cy12)bicycloaryl(C)-s)alkyl, carbonyl (C;.3)alkyl, thiocarbonyl (C;.3)alkyl, sulfonyl
(C1.9)alkyl, sulfinyl (Cy3)alkyl, imino (Cy.5)alkyl, amuno, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

R3 18 selected from the group consisting of perhalo(Cy-yg)alkyl, amino, (C;-jo)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (Cy.3)alkyl,
thiocarbonyl (C, 3)alkyl, sulfonyl (Cy-3)alkyl, sulfinyl (C,.3)elkyl, imino (C,.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, immo group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

R4 is hydrogen or is selected from the group consisting of halo, perhalo(C;-1o)alkyl,
amino, cyano, thio, (C;-1g)alkyl, cycloalkyl, heterocycloalkyl, arylalkyt, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Cjs)alkyl, thiocarbonyl (Cia)alkyl, sulfonyl (C;.a)alkyl, sulfinyl
(Ci5)alkyl, imino (Cy.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, 1mino
group, sulfonyl group and sulfinyl group, each substitoted or unsubstitoted;
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L 1s a linker providing 1, 2 or 3 atom separation between X and the ring to which L.1s
attached, wherein the atoms of the linker providing the separation are selected from the group
consisting of carbon, oxygen, mitrogen, and sulfur; and

X 15 selected from the group conssting of (Ci-jp)alkyl, (Csia)cycloalkyl,
hetero(Cypz)cycloalkyl,  aryl(Ci-jp)alkyl, heteroaryl(Ci-s)alkyl, (Csaz)bicyeloaryl,
hetero{Cy.12)bicycloaryl, carbonyl (C;.3)alkyl, thiocarbonyl (C;.3)alkyl, sulfonyl (C,.s)alkyl,
sulfinyl (Cis)alkyl, imno (Ci.a)alkyl, amuno, aryl, hetercaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, tmino group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted
Substituent I:

[0106] In one variation of the above embodiments, DPP-IV inhibitors of the present
invention compnse compounds wherein the 1, 2 or 3 atoms of L providing the separation
consist of carbon atoms In another vanatson, the 1, 2 or 3 atoms of L providing the
separation are selected from the group of linkers consisting of at least one oxygen or at
least one mitrogen atom In yet another variation, L separates X from the nng atom by one
atom.

[0107] In one particular vanation of the above embodiments, L 1s selected from the
group consistng of ~CHy-, -CHzCHy-, -CH,CH,CH-, -C(O)-, -CH2C(O)-, -C(O)CHo-,
-CHz-C(0)CHa-, -C(OYCH2CHy-, -CH2CH,C(O)-, -O-, -OCHz-, -CH0-, -CHOCH-,
-OCH,CHz-, -CHCH,0-, -N(CHy)-, -NHCHy-, -CH,NH-, -CH,NHCH;-, -NHCH,CHa-,
-CH2CHoNH-, -NH-C(Q)-, -NCH3-C(0)-, -C(O)NH-, -C(O)NCHy-, -NHC(O)CHz-,
-C(O)NHCH;-, -C(O)CH,NH-, -CH,NHC(0)-, -CH,C(O)NH-, -NHCH2C(0)-, -8-,
-SCHz-, -CH;8-, -SCH2CHy-, -CH2SCHa-, -CH2CH,S-, -C(0)S-, -C(O)SCHz-,
-CHzC(0)S-, -C(O)CH,S-, and -CH;SC(0)-, each substituted or unsubstituted.

[0108) In another particular variation of the above embodiments, L is selected from the
group consisting of -CHz-, -C(O)-, “<CH2C(0)-, -C(O)CHz-, -CH2-C(O)CHy-,
-C(O)CH,;CH;-, and -CH,CH,C(O)-, each substituted or unsubstituted

[0109] In one particular vanation of the above embodiments, -L-X taken together is
selected from the group consisting of (CH,)-(2-cyano)phenyl; -(CHz)+(3-cyano)phenyl; -
(CHy)2-hydroxy)phenyl; -(CHa)-(3-hydroxy)phenyl; -(CHz)<2-alkenyl)phenyl, (CHz)-
(3-alkenyl)phenyl; -(CHz)-(2-alkynyDphenyl; -(CH2)<3-alkynylphenyl; -(CHx)-(2-
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methoxy)phenyl; (CHg)-(3-methoxy)pheny); (CHz)«(2-mtro)phenyl; (CHz)-(3-
mitro)phenyl; (CHz)-(2-carboxy)phenyl, -(CH,)-(3-carboxy)phenyl; -(CHa)~(2-
carboxamudo)phenyl; -(CHz)-(3-carboxamido)phenyl; -(CHz)-(Z-sulfonamido)phenyl,
-(CH)H(3-sulfonammdo)phenyl, -(CHz)-(2-tetrazolyl)phenyl; CHz)~(3-tetrazolyphenyl, -
(CHz)~(2-amunomethyl)phenyl; -(CH;)-(3-ammnomethyl)phenyl; ~(CHa)-(2-
hydroxymethyl)phenyl; (CHa)-(3-bydroxymethyl)phenyl; (CHz)-(2-phenyl)phenyl;
~(CHz)-(3-phenyl)phenyl; -(CHz)~(2-halo)phenyl, -(CHz2)-(3-halo)phenyl; -(CHz)-
(2-CONH;)phenyl, -(CH;)-(3-CONH;)phenyl; -(CH,)(2-CONH(C;-7)alkyl)phenyl;
-(CHa)-(3-CONH(Cy—~)alkyl)phenyl, -(CH;)-(2-CO2(Cy-)alkyl)phenyl; -(CHz)-(3-CO(Cy-
7)alkyl)phenyl; -(CHz)-(2-NHz)phenyl, -(CHz)-(3-NHz)phenyi; -(CHa)-
(2-(C5-7)alkyl)phenyl; (CHy)-(3-(Csr)alkyl)pheayl, -(CB)-(2-(Cs)cycloalkyl)phenyl;
~(CHz)-(3-(Cs7)cycloalkyl)phenyl, -(CHz)H(2-aryDphenyl; {(CHz)-(3-aryl)phenyl, (CH;)-
(2-heteroaryl)phenyl; {CH2)-(3-hetercaryl)phenyl; -(CH,)-2-bromo-5-fluoro phenyl; -
(CHaz)-2~chloro-5-fluoro phenyl; -(CH2)-2-cyano-5-fluoro phenyl; (CH2)-2,5-dichloro
phenyl; (CHz)-2,5-difluoro phenyl; -(CHa)-2,5-dibromo phenyl; -(CHz)-2-bromo-3,5-
difluoro phenyl; -(CH;)-2-chloro-3,5-difluoro phenyl, -(CHz)-2,3,5-tmfluoro phenyl; -
(CH)-2,3,5,6-tetrafluorophenyl, {CHz2)-2-bromo-3,5,6-tnfluoro phenyl, ~(CHjz)-2-chloro-
3,5,6-trifluoro phenyl; -(CHa)-2~cyano-3,5-diflucro phenyl, (CHz)-2-cyano-3,5,6-trifluoro
phenyl; {(CH2){2-heterocycloalkyl)phenyl; and (CH;)-(3-heterocycloalkyl)phenyl, each
substituted or unsubstituted.

[0110] In another embodiment, DPP-IV inhibitors of the present invention mclude

compounds comprising:

RS
N Ry
ey
R¢ X
wherein
nisl, 2,or3;
MisNorCRg;

Q' and @ are each independently selected from the group consisting of CO, CS, SO,
503, and C=NRg;
24



WO 2005/095381 PCT/US2004/042209

Rz 15 hydrogen or selected from the group consisting of (Cy-10)alkyl, (Cs.12)cycloalkyl,
(Caxo)eycloalkyl(Cy-s)alkyl, betero(Cs.i2)cycloalkyl(Cy-s)alkyl, hetero(Ca)cycloalkyl,
aryl(Cr-o)alkyl,  heteroaryl(Cy-s)alkyl, (Coip)bicycloaryl,  hetero(Casz)bicycloaryl,
hetero(Cy.jz)bicycloaryl(Ci-s)alkyl, carbonyl (C;3)alkyl, thiocarbonyl (Ci.a)alkyl, sulfonyl
(Cia)alkyl, sulfinyl (C;.3)alkyl, imino (C;.3)alkyl, amuno, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, mmino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted,

Rj 15 selected from the group consisting of perhalo{C;-ig)alkyl, amino, (C;-1o)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (Cy.3)alkyl,
thuocarbony! (C,.3)alkyl, sulfonyl (C;.a)alkyl, sulfinyl (C,.3)alkyl, imino (C;.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, mmino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

R4 15 hydrogen or is selected from the group consisting of balo, perhalo(C,-jo)alkyl,
amno, cyano, thio, (C1-1g)alky), cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Cia)alkyl, thiocarbomyl (Ci.3)alkyl, sulfonyl (Ci.s)alkyl, sulfinyl
(Chr.3)alkyl, imino (C;.3)alkyi, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfiny] group, each substituted or unsubstituted;

each Rs and Rg 18 independently hydrogen or 1s selected from the group consisting of a
substituted or unsubstituted (Cy.qp)alkyl, a substituted or unsubstituted (C;_jp)alkoxry, cyano,
and halo, or where Rs and R are taken together to form a ring;

Ry 13 hydrogen or 18 selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted; and

X 13 selected from the group consisting of (Ci-jp)alkyl, (Cayz)cycloalkyl,
hetero(Cs-p)cycloalkyl,  aryl(Ci-jo)alkyl, heteroaryl(Ci-s)alkyl, (Coaa)bicycloaryl,
hetero(Cq.12)bicycloaryl, carbonyl (Ci.a)alkyl, thiocarbonyl (Cya)alkyl, sulfonyl (C;.3)alkyl,
sulfinyl (Cy.2)alkyl, 1mno (C,3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, umno group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted.
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Supstituent X:
[0111] In repard to particular variations of the present invention, there 18 provided

compounds wherein X 15 a substituted or unsubstituted (Cs5)cycloalkyl According to
each of the above variations, the invention provides compounds wherein X 1s a substituted
or unsubstituted (Ca.7)heterocycloalkyl, or wherein X 18 a substituted or unsubstituted aryl.
{0112] Purther, according to each of the above variations, the mnvention provides
compounds wherein X 18 a substituted or unsubstituted phenyl, or wherein X 15 a
substituted or unsubstituted heteroaryl In another vanation according to the above
vaniation, X 15 a ring having a non-hydrogen substituent at a 2 or 3 position of the ring
[0113] According to the above vanations, there 1s provided compounds wherein X 1s a
ning having a non-hydrogen substituent at a 2 or 3 position of the ring selected from the
group consisting of (Cy-1p)alkyl, (Cy12)cycloalkyl, hetero(Cs-12)cycloalkyl, aryl(Cy-j0)alkyl,
heteroaryl(C;-s)alkyl, (Cs.12)bicycloaryl, hetero(Cy.12)bicycloaryl, carbonyl (Cys)alkyl,
thiocarbonyl (C,.3)alkyl, sulfonyl {C,.s)alkyl, sulfinyl (C;3)alkyl, imino (C;.3)alkyl, amino,
aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, cyano, mitro,
halo, rmno group, sulfonyl group and sulfinyl group, each substituted or unsubstituted. In
another vartation of the above, X 18 a substituted or unsubstituted halophenyl or
dihalophenyl. In yet another vaniation, X is a substituted or unsubstitnted haloaryl,
haloheteroaryl, dihaloaryl or dihalobeteroaryl

[0114] According to the above vanations, X 1s selected from the group consisting of (2-
cyano)phenyl, (3-cyano)phenyl, (2-hydroxy)phenyl; (3-hydroxy)phenyl; (2-alkenyl)phenyl;
(3-alkenyl)phenyl; (2-alkynyl)phenyl; (3-alkynyl)phenyl; (2-methoxy)phenyl; (3-
methoxy)phenyl; (2-nitro)phenyl; (3-mtro)phenyl, (2-carboxy)phenyl; (3-carboxy)phenyl; -
(CH»)-(2-carboxamido)phenyl; (3-carboxamido)phenyl, (2-sulfonamido)phenyl; (3-
sulfonapudo)phenyl; (2-tetrazolyl)phenyl; (3-tetrazolyl)phenyl; (2-aminomethyl)phenyl;
(3-aminomethyl)phenyl; (2-hydroxymethyl)phenyl; (3-hydroxymethyl)phenyl; (2-
phenyl)phenyl, (3-phenyl)phenyl; (2-helo)phenyl; (3-halo)phenyl; (2-CONHz)phenyl,
(3-CONHa)phenyl; (2-CONH(Cy—)alkyl)phenyl; (3-CONH(C;-7)alkyl)phenyl; (2-CO2(C;-
7)alkylphenyl; (3-COx(Cy-alkyl)phenyl, (2-NHz)phenyl, (3-NHz)phenyl,
(2-(CspalkyDphenyl, (3{Cs-alkyDphenyl, (2-(Cs-r)cycloalkylphenyl;
(3H(Cs7)cycloalkyl)phenyl; (2-aryl)phenyl; (3-aryl)pheayl; (2-heteroaryl)phenyl;
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(3-heteroaryl)phenyl, 2-bromo-5-flucro phenyl, 2-chloro-3-fluoro phenyl; 2-cyano-5-
fluoro pheny!, 2,5-dichloro phenyl; 2,5-diftuoro phenyl; 2,5-dibromo phenyl; 2-bromo-3,5-
difluoro phenyl; 2-chloro-3,5-difluoro phenyl, 2,3,5-tnfluoro phenyl, 2,3,5,6-
tetrafluorophenyl, 2-bromo-3,5,6-trifluoro phenyl, 2-chloro-3,5,6-trifluoro phenyl, 2~
cyano-3,5-difluoro phenyl, 2-cyano-3,5,6-tnfluoro phenyl, (2-heterocycloalkyl)phenyl; and
(3-heterocycloalkyl)phenyl, each substituted or unsubstituted.

[0115] In regard to the above particular vanations, the mvention also include
compounds wherein X 15 selected from the group consisting of

1

wheremn

A1 S, O or NRy,

B1s CRys or N;

Ry 18 independently selected from the group consisting of hydrogen, balo,
perhalo(Cy-jo)alkyl, amino, thio, cyane, CFs; mtro, (Cy-jo)alkyl, (Csi2)cycloalkyl,
hetero(Cy-pp)cycloalkyl, aryl(Ci-jo)alkyl, heteroaryl (Cis)alkyl, (Csi2)bicycloaryl,
hetero(Cs12)bicycloaryl, carbonyl (Cia)alkyl, thiocarbonyl (Cya)alkyl, aryl, heteroaryl,
hydroxy, alkoxy, aryloxy, heteroaryloxy, mmno group, carbonyl group, amunosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, and sulfinyl group, each substituted or
unsubshtuted; and

Rz4+ 13 independently selected from the group consisting of hydrogen,
perbalo(C;-jo)alkyl, amino, (Ci-ip)alkyl, (Ca.1z)cycloalkyl, hetero(Cs-12)cycloalkyl, aryl(Ch-
i0)alkyl, heteroaryl (Ci-s)alkyl, (Cs.i)bicycloaryl, hetero(Ceg)bicycloaryl, carbonyl (Ci.
s)alkyl, thiocarbonyl (Cy.3)alkyl, aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy,
imino group, carbonyl group, ammosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
and sulfinyl group, each substituted or unsubstituted
[0116] In one variation of the above embodiments and variations, X 18 selected from
the group consisting of
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N=— —N —
O+ D O
(Boh (Ro)y (Rok (I!‘T)t
wherein

t150,1,2,3,40r5, and

each R; 1s independently selected from the group consisting of halo,
perhalo(C;-10)alkyl, CFs, (Cjig)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, mtro, hydroxy, alkoxy,
carbonyl group, immino group, sulfonyl group and sulfinyl group, each substituted or
unsubstituted.
[0117] In another variation of the above compounds, X 1s selected from the group

consisting of
S =
?Q ?\@\(ﬁﬂs
(R7)s
wherein

8180,1,2,0r3, and

each R; is independently selected from the group consising of halo,
pethalo(Cy-jp)alkyl, CFs, (Ci.o)alkyl, alkenyl, alkynyl, aryl, heteroaryl, ammnosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amno, thio, cyano, mitro, hydroxy, alkoxy,
carbonyl group, imino group, sulfonyl group and sulfinyl group, each substituted or
unsubstituted.
[0118] In one particular variation of the above compounds, Ry is independently selected
from the group consisting of -cyano, -methoxy, -nitro, -carboxy, -sulfonamido, -tetrazolyl,
-ammomethyl, -hydroxymethyl, -phenyl, -halo, -CONH,, ~-CONH(C;—)alkyl, -CO2(Cy-
7)elkyl, -NH,, -OH, -(Ci-s)alkyl, -alkenyl, -alkynyl, (C;-s)cycloalkyl, aryl, heteroaryl, and
heterocycloalkyl, cach substituted or unsubstituted
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[0119] In another embodiment, DPP-IV mhibitors of the present invention include
compounds comprising’
R Q!
Z\I: \JI\
NN Ry
(R7)m Rg
Re

wherein

mi1s0,1,2,3,4,0r85,

nisl,2,or3;

Mis N or CRy;

Q' and Q? are each independently selected from the group consisting of CO, CS, SO,
804, and C=NRy;

Rg 15 hydrogen or selected from the group consisting of (Cy-10)alkyl, (Cs.12)cycloalkyl,
(Csi2)cycloalkyl(Cy-s)alkyl, hetero(Cs iz)cycloalkyl(Ci-s)alkyl, hetero(Cs-iz)cycloalkyl,
aryl(Cr-)alkyl,  heteroaryl(Cr-s)alkyl,  (Co.z)bicycloaryl,  hetero(Cera)bicycloaryl,
hetero(Cy-12)bicycloaryl(Ci-s)alkyl, carbonyl (Cy.3)alkyl, thiocarbonyl (Cjs)alkyl, sulfonyl
(Ci3)alkyl, sulfinyl (C,.3)alkyl, ummmo (C;.3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted,

Rs 18 selected from the group consisting of perhalo(Ci-10)alkyl, amino, (Ci-o)alkyl,
cycloalkyl, heterocycloalkyl, erylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (Cy.5)alkyl,
thiocarbonyl (C;3)alkyl, sulfonyl (Cs.s)alkyl, sulfinyl (C;-s)alkyl, tmuno (Cs.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubshtuted 3, 4, 5, 6 or 7
membered ring,

Ry is hydrogen or is selected from the group consisting of halo, perthalo(C;-~1o)alkyl,
amino, cyano, thio, (C;-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
beteroaryl, carbonyl (Ci.)alkyl, thiocarbonyl (Cjj)alkyl, sulfonyl (Cia)alkyl, sulfinyl
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(C19)alkyl, immo (C;.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substrtuted or unsubstituted;

each Rs and Rg 15 independently hydrogen or 1s selected from the group consisting of a
substituted or unsubstituted (Cy.1o)alkyl, a substytuted or unsubstituted (Ci.ro)alkoxy, cyano,
and halo, or where R; and Rg are taken together to form a ring,

cach R; 15 independently selected from the group consisting of balo,
perhalo(Ci-10)alkyl, CFs, (Ciao)alkyl, alkenyl, alkynyl, aryl, heteroaryl, amosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, mtro, hydroxy, alkoxy,
carbonyl group, imuno group, sulfonyl group and sulfinyl group, each substituted or
unsubsthituted; and

Ry 18 hydrogen or 1s selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylatkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted.
[0120] In another embodiment, DPP-IV inhibitors of the present invention include

compounds comprising.
a member selected from the group consxstmg of

% S S S
)‘\rﬁb \\f’j’é* \I/!L’ R

v

wherein

nisl,2,0r3;

MisNorCRy;

eachof T, U, V, W and Y is independently nitrogen or CR4, provided that no more
than two of T, U, V, W and Y are mitrogen;

Q' and Q? are each independently selected from the group conssting of CO, CS, SO,
S0, and C=NRy;

R» 18 hydrogen or selected from the group consisting of (C;-1o)alkyl, (Caip)cycloalkyl,
(Cs.2)cycloalkyl(Cy-s)alkyl, hetero(Cs 12)cycloalkyl(Cy-s)alkyl, hetero(Cs-12)cycloalkyl,
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aryl(Cr-o)elkyl,  beteroaryl(Cr-s)alkyl, (Coidbicycloaryl, hetero(Ceg)bicycloaryl,
hetero(Cs12)bicycloaryl(Ci-s)alkyl, carbonyl (Cia)alkyl, thiocarbonyl (C,3)alkyl, sulfonyl
(C1»alkyl, sulfinyl (Cy.3)alky], imno (Cy.)alkyl, amino, aryl, beteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, immno group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

Rj 15 selected from the group consisting of perhalo(Cy-1¢)alkyl, ammno, (C;-10)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (C;.3)alkyl,
thiocarbonyl (Cy.3)alkyl, sulfonyl (C,.3)alkyl, sulfinyl (C;.2)alkyl, tmino (C;.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered nng,

R4 15 hydrogen or 1s selected from the group consistng of halo, perhalo(C;-jp)alkyl,
amino, cyano, thio, (Cr-io)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Cis)alkyl, thiocarbonyl (Cis)alkyl, suifonyl (Ci.3)alkyl, sulfinyl
(C1.3)alkyl, imino (Cy3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, 1mino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

each R; and Re 1s independently hydrogen or is selected from the group consisting of a
substituted or unsubstituted (C;.10)alkyl, a substituted or unsubstituted (C;.10)alkoxy, cyano,
and helo, or where Rs and R are taken together to form a ning;

Ry 13 hydrogen or 1s selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted; and

each R,;s is independently selected from the group consisting of halo,
pethalo(Ci-10)alkyl, CFs, (Cio)alkyl, alkenyl, alkynyl, aryl, heteroaryl, ammosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
carbonyl group, imino group, sufforyl group and sulfinyl group, cach substituted or
unsubstituted.

{0121] In another embodumnent, DPP-IV inhibitors of the present invention include
compounds comprising:
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L
Q2
\Iil Rs
Ry
wherein

Q! and Q? are each independently selected from the group consisting of CO, CS, SO,
SO, and C=NRy,

R, is hydrogen or 15 selected from the group consisting of halo, perhalo(Cy-1g)alkyl,
amino, cyano, thio, {C;-1p)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Cj.a)alkyl, thuocarbonyl (Cs)alkyl, sulfonyl (Cia)alkyl, sulfinyl
(C1.3)alkyl, imino (C,-3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted,

Rz 15 hydrogen or selected from the group consisting of (Ci-1o)alkyl, (Ci.12)cycloalkyl,
(Cs-a)cycloalkyl(Cy-s)alkyl, hetero(Cs-r2)cycloalkyl(Cr-s)alkyl, hetero(Cs-iz)cycloalkyl,
aryl(Cr-i0)alkyl,  heteroaryl(Cy-s)alkyl, (Cyia)bicycloaryl, hetero(Ca.r2)brcycloaryl,
hetero(Cy.12)bicycloaryl(C;-s)alkyl, carbonyt (Cj.a)alkyl, thiocarbonyl (Ci.s)alkyl, sulfonyl
(C13)alkyl, sulfinyl (C;.j)alkyl, immo (Cys)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, hetercaryloxy, carbonyl group, 1mino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

R; is selected from the group consisting of perhalo(C;-1)alkyl, amuno, (Ci-1p)alkyl,
cycloalkyl, beterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (C;.3)alkyl,
thiocarbonyl (Cy.3)alkyl, sulfonyl (Cy.a)alkyl, sulfinyl (Cy.s)alkyl, 1mino (Cy.a)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ning,

Ry 1s hydrogen or 1s selected from the group comsisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted;

L 1s a linker providing 1, 2 or 3 atom separation between X and the nng to which L is
attached, wherein the atoms of the linker providing the separation are selected from the group
congisting of carbon, oxygen, mtrogen, and sulfur; and
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X 15 selected from the group consisting of (Ci-igalkyl, (Caiz)cycloalkyl,
hetero(Cs-po)cycloalkyl,  aryl(Ci-io)alkyl, heteroaryl(Ci-s)alkyl, (Cs.12)bicycloaryl,
hetero(Cy.12)brcycloaryl, carbonyl (Cy3)alkyl, thiocarbonyl (Cy.3)alkyl, sulfonyl (C;.3)alkyl,
sulfinyl (C;a)alkyl, immno (Cy.s)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, umino group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted.

[0122] In another embodiment, DPP-IV inhibitors of the present invention include
compounds comprnising

o
R L
N I ~x
O)\T Ry
Ry

wherein

Rj 18 hydrogen or is selected from the group consisting of halo, perhalo(Cy-10)alkyl,
amino, cyano, thio, (C;yp)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (C3)alkyl, thiocarbonyl (Cjs)alkyl, sulfonyl (Cia)alkyl, sulfinyl
(Ci-a)alkyl, imino (C.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imuno
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

R; is hydrogen or selected from the group consisting of (Cy-j0)alkyl, (Ca1z)cycloalkyl,
(Cs.12)cycloalkyl(Cy-s)alkyl, hetero(Cs.j2)cycloalkyl(Cy-s)alkyl, hetero(Ca-iz)cycloalkyl,
aryl(Ci-o)alkyl,  heteroaryl(Cis)alkyl, (Co.iz)bicycloaryl,  hetero(Cy.iz)bicycloaryl,
hetero(Cq.12)bicycloaryl(Cy-s)alkyl, carbonyl (C).)alkyl, thiocarbonyl (Cy.5)alkyl, sulfonyl
(Cy3)alkyl, sulfinyl (Cy)alkyl, imuno (C;)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substimted or unsubstituted;

Rj is selected from the group consisting of perhalo(C;-g)alkyl, amno, (Cj-1o)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (C;.s)alkyl,
thiocarbonyl (Cy.s)alkyl, sulfonyl (C.s)alkyl, sulfinyl (Cy-s)alkyl, tmino (Cy.a)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
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group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

L 15 & hnker providing 1, 2 or 3 atom separation between X and the ring to which L is
attached, wheremn the atoms of the hinker providing the separation are selected from the group
consisting of carbon, oxygen, nitrogen, and sulfur; and

X 18 selected from the group comsisting of (Ci-io)alkyl, (Cs.2)cycloalkyl,
hetero(Cs-12)cycloalkyl,  aryl(Cj-jp)alkyl, heteroaryl(Ci-s)alkyl, (Cor2)bicycloaryl,
hetero(Cy y2)bicycloaryl, carbonyl (C;.3)alkyl, thiocarbonyl (C;.a)alkyl, sulfonyl (C,.3)alkyl,
sulfinyl (Cp.3)alkyl, o (Ci.3)alkyl, ammno, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, catbonyl group, cyano, 1muno group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted
Substituent L.:

[0123] In ome vanation of the present invention, there is provided compounds wherein
the 1, 2 or 3 atoms of L providing the separation consist of carbon atoms In another
vanation, the 1, 2 or 3 atoms of L providing the separation are selected from the group of
linkers consisting of at least one oxygen or at least one mtrogen atom. In one particular
vanation, L separates X from the ring atom by one atom.

[0124] In regard to particular vanation of the present invention, L 18 selected from the
group conststing of ~CHy-, -CH2CHz-, -CH;CH;CHy-, -C(O)-, -CHC(0)-, -C(0)CHz-,
-CH-C(0O)CHz-, -C(0)CH;CHy-, -CHCH,C(O)-, -O-, -OCH;-, -CH;0-, -CH,OCHz-,
~OCH;CHz-, -CH,CH,0-~, -N(CHy)-, -NHCHy-, -CH,NH-, -CH,NHCH3-, -NHCH;CHz-,
-CH,CH,NH-, -NH-C(0)-, -NCH3-C(0)-, -C(O)NH-, -C(O)NCHa-, -NHC(O)CH-,
-C(O)NHCHz-, -C(O)CH,NH-, -CH;NHC(0)-, -CH;C(O)NH-, -NHCH,C(0}-, -S-,
-SCHz-, -CHaS-~, -SCH,CHz-, -CH3SCHy-, ~CH,CH3S-, -C(0)S-, -C(O)SCHy-,
-CH;C(0)S-, -C(O)CHaS-, and -CHzSC(0)-, each substituted or unsubstitnted.

[0125] Inregard to another variation of the above compounds, L is selected from the
group consisting of -CHy-, -C(O)-, -CH2C(0)-, -C(O)CHz-, -CH;-C(O)CH-,
-C(0)CH2CHy-, and -CH,CH,C(O)-, each substituted or unsubstituted

[0126) In another variation of the above compounds, -L-X taken together is selected
from the group consisting of -(CH,)-(2-cyano)phenyl, -(CHa)~(3-cyano)phenyl; (CHz)~2-
hydroxy)phenyl; (CHz)-(3-hydroxy)phenyl; -(CHa)-(2-alkenylphenyl; -(CH)~(3-
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alkenylyphenyl; -(CH)-(2-alkynyl)phenyl; -(CHy)-(3-alkynyl)phenyl; -(CHz)-(2-
methoxy)phenyl; ~(CHz)-(3-methoxy)phenyl, -(CHa)-(2-mitro)phenyl; <(CHz)-(3-
nitro)phenyl; -(CHp)-(2-carboxy)phenyl; (CH,)-(3-carboxy)phenyl, -(CH2)H2-
carboxamido)phenyl; «(CHz)~(3-carboxamido)phenyl, -(CHz)-(2-sulfonamido)phenyl;
-(CHy)-(3-sulfonamido)phenyl, {CHz)-(2-tetrazolyl)phenyl; -(CH;z)-(3-tetrazolyl)phenyl; -
(CH;)-(2-aminomethyl)phenyl; -(CH,)-(3-aminomethyl)phenyl, -(CHz)-(2-
hydroxymethyl)phenyl, (CHz)-(3-hydroxymethyl)phenyl, {CHa)-(2-phenyl)phenyl;
~(CHy)-(3-phenyl)phenyl; -(CHz)~(2-halo)phenyl, (CHz)-(3-halo)phenyl; (CHz)-
(2-CONH_z)phenyl, (CHz)-(3-CONHz)phenyl, (CHa2)~(2-CONH(C;-7)alkyl)phenyl;
~(CHz)-(3-CONH(C;-pjalkyl)phenyl; (CHa)(2-COx(Cs~)alkyl)phenyl, (CHy)-(3-CO«Ci-
7elkyl)phenyl, (CH2)-(2-NHa)pheny}; -(CHz)-(3-NHa)phenyl; -(CHa)-
(2-(Csalkyl)phenyl; {CHz)-(3-(Cs-)alkyl)phenyl, (CHa)-(2-(Cs)cycloalkyl)phenyl,
~(CH2)-(3-(Cs-7)cycloalkyl)phenyl; -(CH,)-(2-aryl)phenyl; (CHz)-(3-aryl)phenyl; (CHy)-
(2-heteroaryD)phenyl, (CH2)-(3-heteroaryl)phenyl, {CH>)-2-bromo-5-fluoro phenyl; -
(CHg2)-2-chloro-5-fluoro phenyl; -(CHz)-2-cyano-5-fluoro phenyl; {CHjz)-2,5-dichloro
phenyl, -(CHz)-2,5-difluoro phenyl; -(CH,)-2,5-dibromo phenyl, (CH;)-2-bromo-3,5-
difluoro phenyl; -(CH3)-2-chloro-3,5-difluoro phenyl; -(CHz)-2,3,5-trifluoro phenyl; -
(CH2)-2,3,5,6-tetrafluorophenyl, (CH,)-2-bromo-3,5,6-triflucro phenyl; (CHz)-2-chloro-
3,5,6-tniflyero phenyl, -(CHy)-2-cyano-3,5-difluoro phenyl; -(CHz)-2-cyano-3,5,6-tnfluoro
phenyl; -(CHy)-(2-heterocycloalkyl)phenyl; and -(CH;)~(3-heterocycloalkyl)phenyl, each
substituted or unsubstituted.

[0127] In another embodiment, DPP-IV inhibitors of the present invention include

compounds compnsing.

RsAs
R 1
Z\II“/Q l X
o2
N Rs
b,
wherein
nisl,2,0r3,
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Q' and Q° are each independently selected from the group consisting of CO, CS, SO,
S0,, and C=NRs;

R, 1s hydrogen or is selected from the group consisting of halo, perhalo(C;-10)alkyl,
amino, cyano, thio, (Ci-1g)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryi,
heteroaryl, carbonyl (Cia)alkyl, thiocarbonyl (C,3)alkyl, sulfonyl (C;a)alkyl, sulfinyl
(C13)alkyl, imino (Cy.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted,

Rz 15 hydrogen or selected from the group consisting of (Cj-10)alkyl, (Ca.2)cycloalkyl,
(Cs-12)cycloalkyl{Cy-s)alkyl, betero(Ca.yp)cycloalkyl(Ci-s)alkyl, hetero(Cs-12)cycloalkyl,
aryl(Ci-o)alkyl,  heteroaryl(Cr-s)atkyl, (Csiz)bicycloaryl, hetero(Cyr2)bicycloaryl,
hetero(Cy 12)bicycloaryl(Ci-s)alkyl, carbonyl (C;.)alkyl, thiocarbony! (Ci.a)alkyl, sulfonyl
(Cj.3)alkyl, sulfinyl (C;.3)alkyl, 1mno (C;.3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, 1muno group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

Rj 15 selected from the group consisting of perhalo(C;-yg)alkyl, amuno, (C;-10)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, cartbonyl (C;.3)alkyl,
thiocarbonyl (Cy.3)alky}, sulfonyl (C,.3)alkyl, suifinyi (C,.3)alkyl, imino (C).s)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, 1mino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

each Rs and R 15 independently hydrogen or 1s selected from the group consisting of a
substituted or unsubstituted (Cy.jo)alky), a substituted or unsubstituted (C,.jp)alkoxy, cyano,
and halo, or where Rs and R are taken together to form a ning,

Ry 15 hydrogen or 18 sclected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, beteroarylalkyl, bicycloaryl, and hketerobicycloaryl, each
substituted or unsubstituted; and

X 18 selected from the group consisting of (Cj-ip)alkyl, (Cs.iz)cycloalkyl,
hetero(Cs-pp)cycloalkyl,  aryl(Ci-o)alkyl,  heteroaryl(Cr-s)alkyl,  (Cs.z)bicycloaryl,
hetero(Cy1z2)bicycloaryl, carbonyl (C.a)alkyl, thiocarbonyl (Cy.3)alkyl, sulfonyl (Cy.3)alky],
sulfinyl (Cy.a)alkyl, imno (Cys)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
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heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, mmno group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted

Substituent X:

[0128] According to the above variations, the invention provides compounds wherein
X 15 a subshtuted or unsubstituted (Cs4)cycloalkyl. In another particular vanation of the
above compounds, wherein X 1s a substituted or unsubstituted (Cs 7)heterocycloalkyl,
wherein X 15 a substituted or unsubstituted aryl, or wheremn X 18 a substituted or
unsubstituted phenyl In another particular vanation, X 1s a substituted or unsubstituted
heteroaryl

[0129] In one particular variation of the above compounds, X 1s a ring having a non-
hydrogen substituent at a 2 or 3 position of the nng In one varation of the above
compounds, X 1s a ring having a non-hydrogen substituent at a 2 or 3 posihon of the ring
selected from the group consisting of (Cy-(o)alkyl, (Ca1z)cycloalkyl,
hetezo(Cs-1z)cycloalkyl, aryl(Cy-io)alkyl, heteroaryl(Ci-s)alkyl, (Co.iz)bicycloaryl,
hetero(Cs.;2)bicycloaryl, carbonyl (Ci.s)alkyl, thiocarbonyl (Cy.5)alkyl, sulfonyl (C;.3)alkyl,
sulfinyl (Cr.a)alkyl, 1mino (Cy.5)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, carbonyl group, cyano, mtro, halo, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted.

[0130] In another particnler variation, X 15 a substituted or unsubstituted halophenyl or
dihalophenyl. In yet another particular vanation, there is provided compounds wherein X
18 a substituted or unsubstituted haloaryl, haloheteroaryl, dihaloaryl or dihalohetercaryl.
[0131] In regard to particular vanations, the present mnvention provides compounds
wherein X is selected from the group consisting of (2-cyano)phenyl; (3-cyano)phenyl; (2-
hydroxy)phenyl; (3-hydroxy)phenyl, (2-alkenyl)phenyl; (3-alkenyl)phenyl, (2-
alkynyl)pbenyl, (3-alkynyl)phenyl; (2-methoxy)phenyl; (3-methoxy)phenyl;
(2-nrtro)phenyl; (3-nitro)phenyl; (2-carboxy)phenyl; (3-carboxy)phenyl, -(CHz)-(2-
carboxamido)phenyl; (3-carboxarmdo)phenyl; (2-sulfonamido)phenyl; (3-
sulfonamido)phenyl; (2-tetrazolyl)phenyl; (3-tetrazolyl)phenyl, (2-aminomethyl)phenyl;
(3-amunomethyl)phenyl; (2-hydroxymethyl)phenyl, (3-hydroxymethyl)phenyl; (2-
phenyl)phenyl; (3-phenyDphenyl; (2-halo)pheayl, (3-halo)pheayl; (2-CONHy)phenyl;
(3-CONH)phenyl, (2-CONH(C,-)alkyl)phenyl, (3-CONH(C,—)alkyl)phenyl; (2-CO2(C;-
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natkyl)phenyl; (3-COx(Ci-)alkyl)phenyl; (2-NHz)phenyl; (3-NHa)phenyl;
(2«(Cs7)alkylphenyl; (3-(Cy)aikyl)phenyl, (2-(Cs—)cycloalkyl)phenyl,
(3~(Cs7)cycloalkyl)phenyl, (2-aryDphenyl; (3-aryl)phenyl, (2-heteroaryl)phenyl;
(3-heteroaryl)phenyl; 2-bromo-5-fluoro phenyl; 2-chloro-5-fluoro phenyl; 2-cyano-5-
fluoro phenyl; 2,5-dichloro phenyl, 2,5-difluoro phenyl; 2,5-dibromo phenyl; 2-bromo-3,5-
difluoro phenyl; 2-chloro-3,5-difluoro phenyl; 2,3,5-tnfluoro phenyl; 2,3,5,6-
tetrafluorophenyl, 2-bromo-3,5,6-trifluoro phenyl; 2-chloro-3,5,6-trifluoro phenyl, 2-
cyano-3,5-difluoro phenyl; 2-cyano-3,5,6-tnfiuoro phenyl; (2-heterocycloalkyi)phenyi, and
(3-heterocycloalkyl)phenyl, each substituied or unsubstituted

[0132] In one vanation of the above compounds, X 1s selected from the group

consisting of
A B
- 5' ‘< g - ; { Xvg
\_/ \_/
wheremn
A1sS, 0orNRy,
Bis CR»orN;

Ry is independently selected from the group consisting of hydrogen, halo,
perhalo(Cy-ip)alkyl, amino, thio, cyamo, CFi, nitro, (Ci-jo)alkyl, (Csz)cycloalkyl,
hetero(Cy-iz)cycloalkyl, aryl(Ci-dalkyl, heteroaryl (Cis)alkyl, (Cs.z)bicycloaryl,
hetero(Cs1z)bicycloaryl, carbonyl (Cia)alkyl, thiocarbonyl (Ci)alkyl, aryl, heteroaryl,
hydroxy, alkoxy, aryloxy, heteroaryloxy, imuno group, carbonyl group, amunosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, and sulfinyl group, each substituted or
unsubstituted; and

Ry 15 1independently selected from the group consisting of hydrogen,
perhalo(Cy-10)alkyl, amino, (C;-10)alkyl, (Caiz2)cycloelkyl, hetero(Cs-iz)cycloalkyl, aryl(Cy-
10)alkyl, heteroaryl (Ci-s)alkyl, (Cs-iz)bicycloaryl, hetero(Cyip)bicycloaryl, carbonyl (C;.
s)alkyl, thiocarbonyl (Ci.5)alkyl, aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy,
imino group, carbonyl group, amunosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
and sulfinyl group, each substituted or unsubstituted.
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[0133] Ib another particular variation of the above compounds, X 18 selected from the
group consisting of

N=— =N —
O+ +O) +O
(A7) (|!‘7)t (R7) (‘!'7)1

wheremn

t15s0,1,2,3,4,0r 5, and

each R; 18 1independently selected from the group consising of halo,
perhalo(Cy~1p)alkyl, CFa, (Ci.i0)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
carbonyl group, immo group, sulfonyl group and sulfinyl group, ecach substituted or
unsubstituted.
[0134] In yet another vanation, X is selected from the group consisting of

\;Q \;‘@(Hﬂ.

(Ry)s

wherein

8is0, 1,2, or 3; and

each Ry 15 1independently selected from the group comsisting of halo,
pechalo(Ci-1o)alkyl, CFs, (Ciip)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsuifonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
carbonyl group, mmwno group, sulfonyl group and sulfinyl group, each substtuted or
unsubstituted.
[0135] In one particular vanation of the above compounds, Ry is independently selected
from the group consisting of -cyano, -methoxy, -nitro, -carboxy, -sulfonamido, -tetrazolyl,
-aminomethyl, -hydroxymethyl, -phenyl, -halo, -CONH,, -CONH(C;—)alkyl, -CO(C;-
7)alkyl, -NHa, -OH, ~(C;-s)alkyl, -alkenyl, -alkynyl, (C;-s)cycloalkyl, aryl, heteroaryl, and
heterocycloalkyl, each substituted or unsubstituted.
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[0136] In another embodiment, DPP-IV inhibitors of the present invention include
compounds comprising

(R‘l)m

wherein

mis0,1,2,3,40r5,

nisl,2,or3;

Q' and Q? are each mndependently selected from the group consisting of CO, CS, SO,
S0, and C=NRy,

R, 15 hydrogen or 1s selected from the group consisting of halo, perhalo(C;-1o)alkyl,
amino, cyano, thio, (Ci-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Ci3)alkyl, thwocarbonyl (Cyj)alkyl, sulfonyl (C,s)alkyl, sulfinyl
(Ci-3)alkyl, 1mino (C;.s)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

Rz 1s hydrogen or selected from the group consisting of (C;-1g)alkyl, (Cap2)cycloalkyl,
(Ca12)cycloalkyl(Cy-s)alkyl, hetero(Ca-1a)cycloalkyl(Ci-s)alkyl, hetero(Cy-rz)cycloalkyl,
aryl(Cy-jo)alkyl, heteroaryl(Ci-s)alkyl, (Coaz)bicycloaryl, hetero(Cyz)bicycloaryl,
hetero(Cy.1z)bicycloaryl(Cy-s)alkyl, carbonyl (C;.s)alkyl, thiocarbonyl (Cys)alkyl, sulfonyl
(Ci3)alkyl, sulfinyl (C;3)alkyl, 1mino (Cs.3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstitated,

Rj 1s selected from the group consisting of perbalo(Cy-jo)alkyl, ammo, (Ci-10)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (C;.3)alkyl,
thiocarbonyl (Cy.3)alkyl, sulfonyl (C;.s)alky), sulfinyl (C;.3)alkyl, imno (Cy.3)alkyl, hydroxy,
alkoxy, aryloxy, beteroaryloxy, carbonyl group, immno group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;
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each Rs and R 15 independently hydrogen or 1s selected from the group consisting of a
substituted or unsubstituted (Cy_jg)alkyl, a substituted or unsubsttuted (C.ro)alkoxy, cyano,
and halo, or where Rs and Ry are taken together to form a ring,

each Ry is independently selected from the group consising of halo,
perhalo(Ci-i0)alkyl, CFs, (Ci.jo)alkyl, alkenyl, alkynyl, aryl, heteroaryl, amnosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylaikyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
carbonyl group, 1mmo group, sulfonyl group and sulfinyl group, each substituted or
unsubstituted; and

Ry 1s hydrogen or is selected from the group comsisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubsttuted.

[0137] In another embodument, DPP-IV mhubitors of the present mnvention ioclude
compounds comprising:

a member selected from the group consisting of

RsRe RsRs F=N o 1RH6.F=LK}4
Rz, Q@ v R AL
v% SO T
X Rs N~ Rs

1
|
N N
5 b b
wheren

nisl, 2, or3;

Q! and Q? are each independently selected from the group consisting of CO, CS, SO,
S0,, and C=NRy;

each of T, U, V, W and Y 1s independently nitrogen or CR,s, provided that no more
than two of T, U, V, W and Y are mitrogen;

Ry1s hydrogen or 15 selected from the group consisting of halo, perhalo(Cy-1p)alkyl,
amino, cyano, thio, (C;-10)alkyl, cycloalkyl, heterocycloalkyl, arylatkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Cj.3)alkyl, thiocarbonyl (C;s)alkyl, sulfonyl (Cia)alkyl, sulfinyl
(Ci3)alkyl, imuno (Cy.3)alkyl, hiydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;
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R; 1s hydrogen or selected from the group consisting of (C1-yg)alkyl, (Cs.1)cycloalkyl,
(Cs1z)cycloalkyl(Cr-s)alkyl, hetero(Ca jp)cycloalkyl(Ci-s)alkyl, hetero(Cs-12)cycloalkyl,
aryl(Cr-i)alkyl, heteroaryl(Cis)alkyl, (Csibicycloaryl, hetero(Cysa)bicycloaryl,
hetero(Cy 12)bicycloaryl(C;-s)alkyl, carbonyl (C;.s)alkyl, thiocarbonyl (C;.s)alkyl, sulfonyl
(C1.3)alkyl, sulfinyl (Cy.a)alkyl, 1mino (Cy-s)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, 1mmno group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

R; 15 selected from the group consisting of perhalo(Ci-1)alkyl, amimno, (Cy-10)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, hetercarylalkyl, aryl, heteroaryl, carbonyl (Cy.5)alkyl,
thuocarbonyl (Cy.5)alkyl, sulfonyl (Cy.3)alkyl, sulfinyl (Cy.a)alkyl, imino (Cy.s)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imuno group, sulfonyl group and sulfinyl
group, each substituted or unsubstitated, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

each R;s and Rs is independently hydrogen or 15 selected from the group consisting of a
substitated or unsubstituted (C.jo)alkyl, a substituted or unsubstituted (Cy.10)alkoxy, cyano,
and halo, or where Rs and R are taken together to form a ring;

Ry 15 hydrogen or is selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted, and

each Rjys 1s independently selected from the group consising of halo,
perhalo(Ci-10)alkyl, CFs, (Ci.g)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, mtro, hydroxy, alkoxy,
carbonyl group, 1mino group, sulfonyl group and suifinyl group, each substituted or
unsubstituted.

Substituent Ry:

[0138] Inregard to each of the above embodiments and vanations, the present
invention provides compounds wherein Rj is selected from the group consisting of amino,
(Ci-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, and heteroaryl,
each substrtuted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring.
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[0139] Further, according to each of the above embodiments and variations, the present
wnventton also provides compounds wherein Ry comprises the formula

_§_ N<H1o

Ry4
wherein Ryp and Ry; are each independently selected from the group consisting of

hydrogen, perhalo(Cy-10)alkyl, amino, (Ci-10)alkyl, (Ca 12)cycloalkyl, betero(Cs-1o)cycloalkyl,
aryl(C;-10)alkyl, heteroaryl (C;s)alkyl, (Cs.12)bicycloaryl, hetero(Cy.i2)bicycloaryl, carbonyl
(C1.a)alkyl, thiocarbonyl (C;.3)alkyl, aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy,
carbonyi group, suifonyl group, and sulfinyl group, each substituted or unsubstituted, or Rio
and Ry, are taken together to form a 4, 5, 6, or 7 membered ring, each substituted or
unsubstituted.

[0140] According to another variation of each of the above embodiments and
vanations, R; 13 a substituted or unsubstituted 3, 4, 5, 6, or 7 membered ring, wherein Rs 18
a substituted or unsubstituted 3, 4, 5, 6, or 7 membered cycloalkyl, or wherein Ry 1s a
substituted or unsubstituted 4, 5, 6, or 7 membered heterocycloalkyl. In another vanation
of the above, Rj 1s a substituted or unsubstituted aryl, or wherein R; 18 a substituted or
unsubstituted heteroaryl.

[0141] In one particular variation of the above embodiments and variations, Rz 18
selected from the group consisting of

%—N&(Hg)p_é-@ _%Q(Hdp —é‘Q

(Ralp {Re)p

wherein p 15 0-12 and each Rg 18 independently selected from the group consishng of
halo, perhalo{C;-10)alkyl, CFs, cyano, nitro, hydroxy, alkyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, alkoxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted.
[0142] In another particular vanation of the above embodiments and variations, Rj is
selected from the group consisting of
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e+, K H e )
_§ (Ra)r (Re)r
(Ra)r (Rar

wherein r 15 0-13 and each Rg 13 independently selected from the group cons:sting of
halo, perhalo(C;-10)alkyl, CFs, cyano, nitro, hydroxy, alkyl, aryl, heteroaryl, amuinosuifonyl,
alkylsulfonyl, arylsulfonyl, beteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amuno, thio, alkoxy, carbonyl group, 1mnmo
group, suifonyl group and sulfinyl group, each substituted or unsubstituted
[0143] According to each of the above embodiments and vanations, DPP-IV 1nhubitors
of the present invention may comprise compounds wherein Rj 1s a substituted or
unsubstituted heteroaryl selected from the group consisting of furan, thiophene, pyrrole,
pyrazole, triazole, 1soxazole, oxazole, thiazole, 13othiazole, oxadiazole, pyndine,
pyridazine, pynmudine, pyrazine, tnazine, benzofuran, 1sobenzofuran, benzothiophene,
1sobenzothiophene, 1midazole, benzamidazole, indole, iscindole, qunohine, 1soquunoline,
cmnoline, quinazohne, naphthyridine, pyridopyndine, qunoxaline, phthalazine, and
benzothiazole, cach substituted or unsubstituted
[0144] Further, according to the above embodiments and vanations, R3 may be selected
from the group consisting of (Cz.j2)cycloalkyl, hetero(Cs-12)cycloalkyl, aryl(Cy-1o)alkyl,
heteroaryl (C,-s)alkyl, (Cy sp)bicycloaryl, and hetero(Cy2)bicycloaryl, each substituted or
unsubstituted. In another vanation, R; 1s a substituted or unsubstituted (Cs-7)cycloalkyl
nng, optionally comprising O, N(O), N, S, SO, SO, or a carbonyl group 1n the nng.
[0145]  According to each of the above embodiments and vanations, Ry may also be
substituted such that R3 compnses a substituent selected from the group conmsting of a
primary, secondary or tertiary amine, a heterocycloalkyl comprising a mtrogen ring atom,
and a heteroaryl comprising a nitrogen nng atom.
[0146] In particular variations of the present invention, Rz comprises a basic mtrogen
atom that 15 capable of interacting with a carboxylic acid side chatn of an active site
residue of a protein. In one vanation, the basic nitrogen of Rj is separated from the ring
atom to which Rg 15 attached by between 1-5 atoms. In another variation, the basic
nitrogen ator forms part of a primary, secondary or tertiary amine. In yet another
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variation, the basic nitrogen atom 1s a mtrogen ring atom of a heterocycloalkyl or a
heteroaryl
[0147] In one vanation of each of the embodiments of the present invention, Rj
wncludes a basic nitrogen that 1s capable of interacting with a carboxylic acid side chawn of
a residue 1n the DP-4 active site and thus contributes to the binding affinity of the
compound to DP-4 Based on co-crystal structures obtamned by Appheants, the observed
interaction between the basic mtrogen substituent and the carboxylic acid appears to be via
bydrogen bonding or by the formation of a salt bndge
[0148] The basic mtrogen of Ry mn this vanation that provides the desired carboxylic
acid side chamn nteraction 18 not typically directly attached to the ring atom to which R3 18
attached In this regard, the basic nitrogen may be viewed as a substituent of the overall Ry
molety. For example, in the case where R; 1s 3-amno-pipendinyl-1-yl, the basic nitrogen
18 the 3-amuno group and not the nitrogen of the piperidine nng  Thus, Ry may be viewed
as a substituted pipendine ning further compnsing an amine as a basic mtrogen substituent,
In a particular variation, the basic nitrogen of Rj 1s optionally separated from the ring
atom to which R 1s attached by between 1-5 atoms.
[0149] The basic mtrogen atom moiety of Ry may optionally be selected from the group
consisting of a primary, secondary or tertiary amine, a heterocycloalkyl comprising a
mtrogen ring atom, a heteroaryl comprising a nitrogen ring atom, as well as other nitrogen
contaimng moieties where the nitrogen can act as a Lewis base. In addition to basic
mtrogen contaimng moieties, 1t is envisioned that other Lew1s bases, such as oxygen with
basic lone pairs, may be capable of interacting with a carboxylic acid side chain of &
residue in the DP-4 active site.
[0150] In certain embodiments, R; is said to be further sabstituted with one or more Rg
substituents. It is noted that at least one of the Ry substituents may comprnse the basic
nitrogen atom capable of providing the interaction with the carboxylic acid side chain. In
this regard, Ry may optionally comprise a moijety selected from the group consisting of a
primary, secondary or tertiary amige, a heterocycloalkyl comprising a mitrogen nng atom, a
heteroaryl comprising a mitrogen ring atom, as well as other mtrogen contaming moieties
where the mtrogen can act as a Lewis base
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[0151] Particular examples of moieties with basic nitrogens according to this vanation
wclude, but are not lumated to -NHj, -NH(C;s alkyl), -N{Cis5 alkyl) ;, piperazine,
imidazole, and pyndine Additional particular Ry groups that compnse a basic nitrogen
include, but are not hrmuted to 3-amino-paperidinyl-1-yl, 3-amunomethyl-pymmohdin-1-yl, 3-
aminoazehdin-1-yl, 3-amino-3-methylpiperidin-1-yl, 3-aminocyclopent-1-yl, 3-
aminomethylcyclopent-1-yl, 3-aminomethylcyclohex-1-yl, 3-aminohexahydroazepin-1-yl,
3-amino-cyclohex-1-yl, piperazin-1-yl, homopiperazin-1-yl, 3-amino-pyrrolidin-1-yl, R-3-
ammopipendin-1-yl, R-3-amno-3-methylpipendin-1-yl, 3-ammo-cyclohex-1-yl, 3-amino-
cyclopent-1-yl, and 3-amino-pyrrolidin-1-yl, each optionally further subst:tuted

[0152] Inregard to a particular vaniation, at least one Rs comprises a basic mtrogen
atom that 1s capable of interacting with a carboxyhic acid side chan of an active site
residue of a protein In another particular variation, the basic mtrogen atom forms part of a
prmary, secondary or tertiary amune In another variation of the above compounds, the
basic nitrogen atom is a nitrogen ring atom of a heterocycloalkyl compnsing a mtrogen
ring atom or a heteroaryl compnsing a nitrogen nng atom.

[0153] In one vanaton of each of the embodiments of the present invention, at least
one Ry 18 a pnimary, secondary or terhary amige. In another vanation, at least one Rgis a
substituted or unsubstituted heterocycloalkyl compnsing a nitrogen ring atom or a
substituted or unsubstituted heteroaryl compnising a nitrogen ring atom. In yet another
particular varietion, at least one Rg is selected from the group consisting of -NH3, -NH(Cj.5
alkyl), -N(C,.s alkyl),, piperazine, imidazole, and pyridine.

[0154) According to each of the above embodiments and vanations, Rj is selected from
the group consisting of 3-amino-piperidinyl-1-yl, 3-amnomethyl-pymrolidin-1-yl, 3-
aminoazetidin-1-yl, 3-amino-3-methylpipendin-1-yl, 3-aminocyclopent-1-yl, 3-
ammomethylcyclopent-1-yl, 3-aminomethylcyclohex-1-yl, 3-aminohexahydroazepin-1-yl,
3-amino-cyclohex-1-yl, piperazin-1-yl, homopiperazin-1-yl, 3-amino-pyrrolidin-1-yl, R-3-
amnopiperidin-1-yl, R-3-amino-3-methylpiperidio-1-yl, 3-amino-cyclohex-1-yl, 3-amino-
cyclopent-1-yl, and 3-amino-pyrrolidin-1-yl, each substituted or unsubstituted.

[0155] In one particular variation, at least one of Q' and Q? 1s CO. In another variation
of the above compounds, Q' and Q? are CO.
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bstitnent M:
[0156] In another particular vanation, the present invention provides compounds
wherein M 15 nitrogen. In yet another particular variation, M is CR, and where R4 18
selected from the group consisting of

T <)
—{
wherein

A 15 8,0 o0r NRy,,

BisCRapyorN,

Rz 15 ndependently selected from the group comsisting of hydrogen, halo,
perhalo(C;-o)atkyl, amino, thio, cyamo, CFs;, mtro, (Ci-jo)alkyl, (Cs.iz)cycloalkyl,
hetero(Cs-po)cycloalkyl, aryl(Ci-io)alkyl, heteroaryl (Cys)alkyl, (Co)bicycloaryl,
betero(Cg.12)bicycloaryl, carbonyl (C;s)alkyl, thiocarbonyl (C;a)alkyl, aryl, heteroaryl,
hydroxy, alkoxy, aryloxy, heteroaryloxy, immno group, carbonyl group, amunosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, and sulfinyl group, each substituted or
unsubstituted, and

Rz4 is independently selected from the group consisting of hydrogen,
perhalo{C;-jo)alkyl, amuno, (Cs-jo)alkyl, (Ca12)cycloalkyl, hetero(Cs-12)cycloalkyl, aryl(Cy-
w)alkyl, heteroaryl (Ci-s)alkyl, (Co.2)bicycloaryl, hetero(Cy.12)bicycloaryl, carbonyl (Ci.
a)alkyl, thiocarbonyl (C;.3)alkyl, aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy,
imino group, carbonyl group, amnosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
and sulfinyl group, each substituted or unsubstituted.

[0157] In another particular vanation, the present invention provides compounds
wherein M 1s CR4 and where R, 18 selected from the group consisting of

(R1a)u (Hw)u (R1g)u (R1B)u
wherein v 15 0, 1, 2, 3, 4, or 5; and each R; 18 independently selected from the group
consisting of halo, pethalo(Ci-(g)alkyl, CFs, (Cy-1o)alkyl, alkenyl, alkynyl, aryl, heteroaryl,

47



‘WO 2005/095381 PCT/US2004/042209

aminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyi, aryloxy, heteroaryloxy,
arylalkyl, heteroarylalkyl, cycloalkyl, heterocycloalkyl, amuno, thio, cyana, nitro, hydroxy,
alkoxy, carbonyl group, 1rmine group, sulfonyl group and sulfinyl group, each substituted or
unsubstituted.

[0158] In yet another vanation, there is provided compounds wherein M 18 CR4 and
where R, is selected from the group consisting of

‘?O @\m

(H7)a
wheremn s 15 0, 1, 2, or 3, and each Ry 1s independently selected from the group consisting of
halo, perhalo(C;-1g)alkyl, CFs, (Ci.0)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloatkyl, amino, thio, cyano, mtro, hydroxy, alkoxy,
carbonyl group, mmmo group, sulfonyl group and sulfinyl group, each substituted or
unsubstituted
Substitnent R and
[0159] In particular variations of the present invention, there 1s provided compounds
wherein Rs and R¢ are hydrogen. In yet another variation, Rs and Rg are taken together to
form aring In yet another vanation, at least one of Rs and Rg 18 a hahde, such as fluorine
[0160] In another vaniation of the invention, there 18 provided compounds wherein at
least one of Rs and Rg 18 a substituted or unsubstituted -(C,.g)alkyleneR;3, wherein Rys 18
selected from the group consisting of (Cs.12)cycloalkyl, hetero(Cy.pp)cycloalkyl, (Ceq2)aryl,
hetero(Cs.i2)aryl, (Cs-1)bicycloalkyl, hetero(Cs.12)bicycloalkyl, (Cs-z)bicycloaryl and
hetero(Cy.12)bicycloaryl, each substituted or unsubstituted
[0161] In another particular vanation of the above compounds, Rs and Rs are hydrogen,
m 15 1 or 2, and each R, 18 independently selected from the group consisting of halo,
perhalo(Cy-jo)alkyl, CF;, cyano, mtro, hydroxy, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
aminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy,
arylalkyl, heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, alkoxy, carbonyl
group, 1mino group, sulfonyl group and sulfinyl group, each substituted or unsubstituted.
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[0162] Inregard to particular variations of the invention, there is provided compounds
wherein two Ry are taken together to form a substituted or unsubstituted fused or bridged
ring.

[0163] In yet another particular variation, there is provided compounds wherein n is 1,
2 or 3; and Rs and R are hydrogen. In another variation, n is 1 or 2; F:; is selected from
the group consisting of amino, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, and a substituted or unsubstituted 4, 5, 6 or 7
membered ring; and R5 and R are hydrogen.

[0164] In one particular variation of the above compounds, Rs and Rg are hydrogen and
Ry is 2-cyano. In another variation of the above compound, n is 1. In yet another
particular variation of the above compounds, n is 1, 2 or 3; Rs and R¢ are hydrogen; and Ra
is selected from the group consisting of (Ca-12)cycloalkyl, hetero{Cs-1z)cycloalkyl,
aryl(Cy-10)alkyl, heteroaryl (Cy-s)alkyl, (Co.ia)bicycloaryl, and hetero(Cs.12)bicycloaryl,
each substituted or unsubstituted.

[0165] According to particular variation of the above compounds, n is 1, 2 or 3; Rs and
Rg are hydrogen; and each R is independently selected from the group consisting of halo,
perhalo(C;-1p)alkyl, alkenyl, alkynyl, CF3, cyano, nitro, hydroxy, heteroaryl, aryloxy,
heteroaryloxy, alkoxy, carbonyl group, imino group, sulfonyl group and sulfinyl group,
cach substituted or unsubstituted.

Substitnent R7:

[0166] In particular variations of the above, there is provided compounds wherein two
R are taken together to form a substituted or unsubstituted fused ring. In another
particular variation, two Ry are taken together to form a substituted or onsubstituted
bridged ring.

[0167] According to particular varistions of the above compounds, two of T, U, V, W
and Y are taken together and substituted through available valencies to form a substituted
or unsubstitated ring fused or bridged to the ring formed by T U, V, W and Y.

[0168] According to each of the above embodiments and variations, the present
invention provides compounds wherein R» is a substituted or unsubstituted (C;.10)alkyl. In
another variation, R; is a substituted or unsubstituted (C; 4)alkyl. In yet another variation,
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Rz i3 -Y-Z wherein Y a linker providing 1, 2 or 3 atom separation between Z and the ring
to which Y is attached, wherein the atoms of the linker providing the separation are
selected from the group consisting of carbon, oxygen, nitrogen, and sulfur; and Z is
hydrogen or selected from the group consisting of (Cy-1)alkyl, (Ca-12)cycloalkyl,
hetero(Cs-pp)cycloalkyl, aryl(Ci-joalkyl, heteroaryl(C;-s)alkyl, (Co.iz)bicycloaryl,
hetero{C, p)bicycloaryl, carbonyl (C;.3)alkyl, thiocarbonyl (Cy-s)alkyl, sulfonyl (Cy.)alkyl,
sulfinyl (Cy.2)alkyl, imino (Cy.3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfony! group and
sulfinyl group, each substitited or unsubstituted.
[0169] In yet another variation, R is selected from the group consisting of

ﬁ A\IB “{\(B\A

\{ !

wherein A is S, O or NRy; B is CRz3 or N; Ry is independently selected from the group
consisting of hydrogen, halo, perhalo{C,-j¢)alkyl, amino, thio, ecyano, CF3, nitro, (C;-1p)alkyl,
(Ca2)cycloalkyl, hetero(Cs-1z)cycloalkyl, aryl(Ci-o)alkyl, heteroaryl (Ci-s)alkyl,
(Cs-12)bicycloaryl, hetero(Cy.12)bicycloaryl, carbonyl (Cy.3)alkyl, thiocarbonyl (Cy.5)alkyl, aryl,
heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy, imino group, carbonyl group,
aminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, and sulfinyl group, each
substituted or unsubstituted; and Ry4 is independently selected from the group consisting of
hydrogen, perhalo(C;-10)alky!, amino, (Ci-10)alkyl, (Cs.1z)cycloalkyl, hetero(Ca-1z)cycloalkyl,
aryl(Ci-1o)alkyl, heteroaryl (Cr-s)alkyl, (Cs.rz)bicycloaryl, hetero(Cy12)bicycloaryl, carbonyl
(C13)alkyl, thiocarbonyl (C;.a)alkyl, aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy,
imino group, carbony] group, aminosulfonyl, alkylsulfonyl, arylsulfonyl, betercarylsulfonyl,
and sulfinyl group, each substituted or unsubstituted.
[0170] In yet another variation, R; is sclected from the group consisting of

(Riak (R1aht (Rqak (Rygh
wherein t is 0, 1, 2, 3, 4, or 5; and each R,y is independently selected from the group
consisting of halo, perhalo(Cy-yp)alkyl, CFs, (Ci.10)alkyl, alkenyl, alkynyl, aryl, heteroaryl,
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aminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, hetercaryloxy,
arylalkyl, heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy,
alkoxy, carbonyl group, imine group, sulfonyl group and sulfinyl group, each substituted or
unsubstituted.
[0171) Particular examples of DPP-IV inhibitors according to the present invention
include, but are not limited to:
2-(6-Chloro-2.4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl)-benzonitrile;
2-(6-Chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl)-
benzonitrile;
2-{6-[3-Amino-piperidin-1-yl}-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl}-benzonitrile;
2-{6-[3-Amino-piperidin-1-yi]-3-ethyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl }-benzonitrile;
2-{6-[3-Amino-piperidin-1-yIJ-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl }-
benzonitrile;
2-{ 6-[3-Amino-piperidin-1-yl]}-5-chloro-3-methyl-2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
6-[3-Amino-piperidin-1-yl}-1-(2-bromo-benzyl)- 1H-pyrimidine-2,4-dione;
6-[3-Amino-piperidin-1-yl]-1-(2-iodo-benzyl)}-1H-pyrimidine-2,4-dione;
6-[3-Amino-piperidin-1-yl]-1<(2-bromo-5-fluoro-benzyl)-3-methyl- 1 H-pyrimidine-
2.4-dione;
6-[3-Amino-piperidin-1-yl]-1-(2-chloro-5-fluoro-benzyl)-3-methyl-1H-pyrimidine-
2,4-dione;
6-[3-Amino-piperidin-1-yl]-1-(2~chloro-4-fluoro-benzyl)-3-methyl-1H-pyrimidine-
2,4-dione;
6-[3-Amino-piperidin-1-y1]-1-(2-bromo-benzyl)-3-methyl- | H-pyrimidine-2,4-
dione;
2-{6-[Azepan-3(1)-ylamino]-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl}-benzonitrile (14);
2-{6{3(1)-Amino-azepan-1-yl]-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-~
ylmethyl}-benzonitrile;

51



WO 2005/095381 PCT/US2004/042209

2-[6-(2-Amino-ethylamino)-3-ethyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl]-benzonitrile;

2-{6-[3-Amino-piperidin-1-yl]-3-(3-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;

2-{6-[3-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;

2-{6-[3-Amino-piperidin-1-yl]-3-(4-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;

2-[6-(3-Amino-piperidin-1-y1)-3-(1H-benzoimidazol-2-ylmethyl)-2,4-dioxo-3,4-
dihydro-2H-pyrimidin-1-ylmethyl]-benzonitrile;

2-{6-[3-Amino-piperidin-1-yl}-2,4-dioxo-3-(4-pyrazol-1-yl-benzyl)-3,4-dihydro-
2H-pyrimidin-1-ylethyl } -benzonitrile;

2-{ 6-[3-Amino-piperidin-1-yl]-2,4-dioxo-3-(3-pyrrol-1-yl-benzyl)-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;

6-[3-Amino-piperidin-1-y1]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl]-thiophene-3-carbonitrile;

3-(4-[3-Amino-piperidin-1-yl}-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl }-benzoic acid methyl ester;

3-{4-[3-Amino-piperidin-1-yl}-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl }-benzoic acid;

6-[3-Amino-piperidin-1-yl}-1,3-bis-(2-bromo-5-flucro-benzyl)- 1H-pyrimidine-2,4-
dione;

2-{6-[3(R)-Amino-piperidin-1-yl]}-5-chloro-2,4-dioxo-3,4-dihydro-2H-pyrimidin-
1-ylmethyl }-benzonitrile;

6-[3 (R)}-Amino-piperidin-1-yl]-1-(2,5-di-chloro-benzyl)}-3-methyl-1H-pyrimidine-
2,4dione;

6-[3 (R)-Amino-piperidin-1-yl]-1-(2~chloro-3,6-di-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2 4-dione;

(R)-2-((6-(3-amino-3-methylpiperidin-1-y1)-3-methyl-2,4-dioxo-3,4-dihydropyrimidin-
1(2H)-y)methyl)-4-fluorobenzonitrile; and
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2-[6<(3-Amino-piperidin-1-yl)-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl]-4-fluoro-benzonitrile.
[0172]) Particular examples of DPP-IV inhibitors according to the present invention
further include:

2-{6-[3(R)-Amino-piperidin-1-yl}-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-
1-ylmethyl }-benzonitrile;

2-{6-[3(R)-Amino-piperidin-1-yl}-3-ethyl)-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl}-benzonitrile;

2-{6-[3(R)-Amino-piperidin-1-y1}-2,4-dioxo-3,4-dihydro-2H-pyrimidia-1-
ylmethyl }-benzonitrile;

2-{6-[3(R)-Amino-piperidin-1-y1]-5-chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;

6-[3 (R)-Amino-piperidin-1-yl]-1-(2-bromo-benzyl)- 1 H-pyrimidine-2,4-dione;

6-[3 (R)-Amino-piperidin-1-yl]-1-(2-iodo-benzyl)-1H-pyrimidine-2,4-dione;

6-[3 (R)-Amino-piperidin-1-yl]-1-(2-bromo-5-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione;

6-[3 (R)-Amino-piperidin-1-yij-1-(2-chloro-5-fluoro-benzyl)-3-methyl- 1H-
pyrimidine-2,4-dione;

6-[3 (R)-Amino-piperidin-1-yl]-1-(2-chloro-4-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione;

6-[3 (R)-Amino-piperidin-1-yij-1-(2-bromo-benzyl)-3-methyl-1H-pyrimidine-2,4-
dione;

2-{6-[3(R)-Amino-piperidin-1-yl}-3-(3-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl}-benzonitrile; '

2-{6-[3(R)-Amino-piperidin-1-yl}-3-(2-cyano-benzyl)-2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;

2-{6-[3(R)-Amino-piperidin-1-y1}-3-(4-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;

2-[6-(3-Amino-~piperidin-1-yl)-3-(1H-benzoimidazol-2-ylmethyl)-2,4-dioxo-3,4-
dibydro-2H-pyrimidin-1-ylmethyl]-benzonitrile
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2-{6-[3(R)-Amino-piperidin-1-yi]-2,4-dioxo-3-(4-pyrazol-1-yl-benzyl)-3,4-
dihydro-2H-pyrimidin-1-ylmethyl } -benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-yl]-2,4-dioxo-3-(3-pymol-1-yl-benzyl)-3,4-dihydro-
2H-pyrimidin-1-ylmethyl }-benzonitrile;
6-[3 (R)-Amino-piperidin-1-yl}-3-(2-cyano-benzyl)-2,6-dioxo-3,6~dibydro-2H-
pyrimidin-1-yimethyl]-thiophene-3-carbonitrile;
3-{4-[3(R)-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl } -benzoic acid methyl ester;
3-{4-[3(R)-Amino-piperidin-1-yl]}-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin- 1-ylmethyl }-benzoic acid;
6-[3(R)-Amino-piperidin-1-yl]-1,3-bis-(2-bromo-5-fluoro-benzyl)- 1H-pyrimidine-
2,4-dione; and
2-[6-(3(R)-Amino-piperidin-1-yl)-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-
1-ylmethyl]-4-flucro-benzonitrile.
[0173] In another embodiment, the present invention provides the compounds in the
form of a pharmaceutically acceptable salt.
[0174] In yet another embodiment, the present invention provides the compounds
present in a mixture of stereoisomers. In yet another embodiment, the present invention
provides the compounds as a single stereoisomer.
[0175] In yet another embodiment, the present invention provides pharmaceutical
compositions comprising the compound as an active ingredient. In yet another variation,
the present invention provides pharmaceutical compositions wherein the composition is a
solid formu)ation adapted for oral administration. In yet another particular variation, the
present invention provides pharmaceutical composition wherein the composition is a
tablet. In another particular variation, the present invention provides the pharmaceutical
composition wherein the composition is a liquid formulation adapted for oral
administration. In yet another particular variation, the present invention provides
pharmaceutical composition wherein the composition is a liquid formulation adapted for
parenteral administration.
[0176] In yet another particular variation, the present invention provides the
pharmaceutical composition comprising the compound of the invention wherein the
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composition is adapted for administration by a route selected from the group consisting of
orally, parenterally, intraperitoneally, intravenously, intraarteriaily, transdermally,
sublingually, intramusculariy, rectally, transbuccally, intranasally, liposomally, via
inhalation, vaginally, intraoccularly, via local delivery (for example by catheter or stent),
subcutaneously, intraadiposally, intraarticularly, and intrathecally.

[0177]) In another embodiment, the present invention provides a kit comprising a
compound of the present invention and instructions which comprise one or more forms of
information selected from the gronp consisting of indicating a disease state for which the
compound is to be admimstered, storage information for the compound, dosing
information and instructions regarding how to administer the compound, In another
embodiment, the present invention provides the kit that comprises the compound in a
multiple dose form.

[0178] In another embodiment, the present invention provides an article of mamufacture
comprising a compound of the present invention, and packaging materials. In another
variation, the packaging material comprises a container for housing the compound. In yet
apother variation, the invention provides the article of manufacture wherein the container
comprises a label indicating one or more members of the group consisting of a disease
state for which the compound is to be administered, storage information, dosing
information and/or instructions regarding how to administer the composition.

[0179] In another variation, the present invention provides the article of manufacture
wherein the article of manufacture comprises the compound in a muttiple dose form.
[0180] In another embodiment, the present invention provides a method of inhibiting
DPP-1V comprising contacting DPP-IV with a compound according to the present
invention.

[0181] In another embodiment, the present inveation provides a method of inhibiting
DPP-IV comprising causing a compound according to the present invention to be present
in a subject in order to inhibit DPP-IV in vivo.

[0182] In another embodiment, the present invention provides a method of inhibiting
DPP-IV comprising: administering a first compound to a snbject that is converted in vivo
to a second compound wherein the second compound inhibits DPP-IV in vivo, the second
compound being a compound of the present invention.
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[0183] In another embodiment, the present invention provides therapeutic method
comprising: administering a compound according to the present invention to a subject.
[0184] In another embodiment, the present invention provides a method of treating a
disease state for which DPP-IV possesses activity that contributes to the pathology and/or
symptomology of the disease stato, the method comprising causing a compound of the
present invention to be present in a subject in a therapeutically effective amount for the
disease state.

[0185] In another embodiment, the present invention provides a method of treating
cancer in a patient in need thereof, comprising administering to said patient a
therapeutically effective amount of a compound according to the present invention.
[0186] In another embodiment, the present invention provides a method of treating a
disease where the disease is type I or type II diabetes.

[0187] In another embodiment, the present invention provides a method of treating
autoimmune disorders such as, but not limited to, rheumatoid arthritis, psoriasis, and
multiple sclerosis in a patient in need thereof, comprising administering to said patient a
therapentically effective amount of a compound according to the present invention.
[0188]) In yet another embodiment, the present invention provides a method of treating
cancer where the cancer treated is colorectal, prostate, breast, thyroid, skin, lung, or head
and neck.

[0189] In another embodiment, the present invention provides a method of treating a
condition characterized by inadequate lymphocyte or hemapoietic cell activation or
concentration in a patient in need thereof, comprising administering to said patient a
therapeutically effective amount of a compound according to the present invention.
[0190] In another embodiment, the present invention provides a method of treating HIV
infection in a patient in need thereof, comprising administering to said patient a
therpeutically effective amount of a compound according to the present invention.
[0191] In yet another embodiment, the present invention provides a method of treating
a condition characterized by inadequate lymphocyte or hemapoietic cell activation or
concentration in a patient in need thereof, wherein the condition is a side effect of
chemotherapy or radiation therapy.
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[0192] In yet another embodiment, the present invention provides a method of treating
a condition characterized by inadequate lymphocyte or hemapoietic cell activation or
concentration in a patient in need thereof, wherein the condition is a result of kidney
failure.
[0193] In yet another embodiment, the present invention provides a method of treating
a condition characterized by inadequate lymphocyte or hemapoietic ceil activation or
concentration in a patient in need thereof, wherein the condition is a result of a bone
marrow disorder.
[0194] I another embodiment, the present invention provides a method of treating a
condition characterized by immunodeficiency symptoms in a patient in need thereof,
comprising administering to said patient a therapeutically effective amount of a compound
according to the present invention.
[0195] In yet another embodiment, the present invention provides a process for
producing a pyrimidin-dione of the formula:

H;L,BL

L

~x

Rg

wherein

Mis N or CRy;

R is hydrogen or selected from the group consisting of (Cy-i0)alkyl,
(Cs.ia)cycloalkyl, (Cs-r2)cycloalkyl(Cy-s)alkyl, hetero(Cajp)cycloalkyl(Cy-s)alkyl,
hetero(Cs-12)cycloalkyl, aryl(Ci-10)alkyl, heteroaryl(Cy-s)alkyl, (Cs1z)bicycloaryl,
hetero(Cy-12)bicycloaryl, hetero(Cy1a)bicycloaryl(Ci-s)alkyl, carbonyl (Cy.a)alkyl,
thiocarbonyl (C;.3)alkyl, sulfonyl (C;.)alkyl, sulfinyl (Ci.3)alkyl, imino (C,-s)alkyl, amino,
aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group,
sulfonyl group and sulfinyl group, each substituted or unsubstituted;

Rj is selected from the group consisting of perhalo(C;-jg)alkyl, amino, (Cy~1g)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl
(Ch.2)alkyl, thiocarbonyl (C;.5)alkyl, sulfonyl (C.s)alkyl, sulfinyl (Cia)alkyl, imino (C;.
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s)alkyl, hydroxy, alkoxy, aryloxy, hetercaryloxy, carbonyl group, imino group, sulfonyl
group and sulfinyl group, each substituted or unsubstituted, and a substituted or
unsubstituted 3, 4, 5, 6 or 7 membered ring;

R4 is hydrogen or is selected from the group consisting of halo, perhalo(C;-jo)alkyl,
amino, cyaro, thio, (Ci-yo)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
aryl, heteroaryl, carbonyl (Cy.3)alkyl, thiocarbonyl (C;.3)alkyl, sulfonyl (Cia)alkyl, sulfinyl
(Ci13)alkyl, imino (Cj.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group,
imino group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

L is a linker providing 1, 2 or 3 atom separation between X and the ring to which L
is attached, wherein the atoms of the linker providing the separation are selected from the
group consisting of carbon, oxygen, nitrogen, and sulfur; and

X is selected from the grouwp consisting of (Cy-10)alkyl, (Ca.12)cycloalkyl,
hetero(Cs-1z)cycloalkyl, aryl(Ci-i0)alkyl, heteroaryl(C;-s)alkyl, (Co.12)bicycloaryl,
hetero(Cy.12)bicycloaryl, carbonyl (Cy.a)alkyl, thiocarbonyl (Cy-3)alkyl, sulfonyl (Cy.s)alkyl,
sulfinyl (Cy-s)alkyl, imino (Cy.s)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted;

the process comprising the steps of:

(i) contacting a compound of the formula A

o
PO G

wherein Hal is halogen;
with a compound of the formula B
—1—1G B
wherein LG is a leaving group;
L is a linker providing 1, 2 or 3 atom separation between X and the
ring to which L is attached, wherein the atoms of the linker providing the
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separation are selected from the group consisting of carbon, oxygen,
nitrogen, and sulfur; and

X is selected from the group consisting of (Cy-jo)alkyl,
(Cs1z)cycloalkyl, hetero(Cs-12)cycloalkyl, aryl(Ci-10)alkyl, heteroaryl(Ci-
s)alkyl, (Co.1)bicycloaryl, hetero(Cy.1z)bicycloaryl, carbonyl (Cy.5)alkyl,
thiocarbonyl (Cy.3)alkyl, sulfonyl (C;.3)alkyl, sulfinyl (C;3)alkyl, imino (C;.
syalkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy,
alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted;

under conditions sufficient to produce a compound of the formula C
o]

o]

~x
(ii) contacting the compound of formula C with a compound of formla D
Ro—LG' D
wherein LG’ is a leaving group;
under conditions sufficient to produce a compound of the formula E;

N
PO
~x
wherein R; is selected from the group consisting of (C;-10)alkyl,
(Ca12)cycloalkyl, (Ca.pp)cycloalkyl(Ci-s)alkyl, hetero(Cs-12)cycloalkyl(Cy-
elkyl, hetero(Cy-12)cycloalkyl, aryl(C;-10)alkyl, heteroary)(C,y-5)alkyl,
(Csz)bicycloaryl, hetero(Cy 2)bicycloaryl, hetero(Cq-12)bicycloaryl(Cy~
s)alkyl, carbonyl (C;.s)alkyl, thiocarbonyl (Cy.a)alkyl, sulfonyl (C;.5)alkyl,
sulfinyl (C;.3)alkyl, imino (Cy.s)alkyl, amino, aryl, heteroaryl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl

group and sulfinyl group, each substituted or unsubstituted; and
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(iii) contacting the compound of formula E with a compound of formnla
Rs-H under conditions sufficient to produce the pyrimidin-dione.

[0196] In one variation the pyrimidin-dione product is further converted to an acid
addition salt. In particular variations, the acid addition salt is selected from the group
consisting of acetate, citrate, hydrochloride, L-lactate, succinate, sulfate, p-
toluenesulfonate, benzenesulfonate, benzoate, methanesuifonate, naphthylene-2-sulfonate,
propionate, p-toluenesulfonate, hydrobromate, hydroiodate, R-mandelate, and 1-tartrate.
[0197] In another variation of each of the above embodiments and variations, Hal is
selected from the group consisting of Br, Cl and F in the compound of formnla A.
[0198] In yet another variation of each of the above embodiments and variations, the
leaving group LG is selected from the group consisting of Br, Cl and I.
[0199] In afurther variation of each of the above embodiments and variations, step (ii)
further comprises the addition of a base. In particular variations, the base is potassium
carbonate.
[0200] In still another variation of each of the above embodiments and variations,
product E is further purified before subjecting it to step (iii). In a particular variation, the
purification of product E is performed by solvent washes and/or by chromatography.
[0201] In another variation of each of the above embodiments and variations, R3-H is a
secondary amine or an amine hydrochloride. In a particular variation, R3-H is selected
from the group consisting of

VN
AT

O =0
TR e\
(Re)p (Ra)p

‘ wherein p is 0-12 and each Ry i3 independently selected from the group consisting
of halo, perhalo(C;-jp)alkyl, CFs, cyano, nitro, hydroxy, alkyl, aryl, heteroaryl,
aminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsnlfonyl, aryloxy, heteroaryloxy,
arylalkyl, heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, alkoxy, carbonyl
group, imino group, sulfonyl group and sulfinyl group, each substituted or unsubstituted,
or the mono- or di-hydrochloride sait.
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[0202] In yet another variation of each of the above embodiments and variations, step
iii) further comprises purifying the product by washing the product with one or more
organic solvents or mixtures of solvents and/or by column chromatography.

[0203] In a further variation of each of the above embodiments and variations, L is
selected from the group consisting of ~CHjz-, <CH>CHy-, -CH2CHzCH»-, -C(O)-,
-CHzC(0)-, -C(O)CHz-, -CH,-C(0)CHy-, -C(O)CH:CH,-, -CH,CH,C(O)-, -O-, -OCHz-,
-CHz0-, -CH,0CH;-, -OCH;CHz-, -CH;CH;0-, -N(CH;)-, -NHCH,-, -CH,NH-,
-CH:NHCHy~, -NHCH,CH;-, -CH;CH;NH-, -NH-C(0)-, -NCH3-C(O)-, -C(O)NH-,
-C(O)NCH3-, -NHC(O)CH;-, -C(O)NHCH;-, -C(O)YCH;NH-, -CH,NHC(0)-,
~CH;C(O)NH-, -NHCH,C(O})-, -S-, -SCH;-, -CH,S-, -SCH;CH3-, -CH;SCH;-,
-CH2CH,S$-, -C(0)S-, -C(0)SCH,-, -CH,C(Q)S-, -C(0)CH,S-, and -CH;SC(0)-, each
substitated or unsubstituted. In a particular variation, L is selected from the group
consisting of -CH;-, -C(0)-, -CH;C(0)-, -C(0)CHz-, -CH>-C(0)CH;-, -C(O)CH;CH;-, and
-CH,CH;C(O)-, each substituted or unsubstituted.

[0204] In still another variation of each of the above embodiments and variations, -L-X
taken together is selected from the group consisting of -(CHz)-(2-cyano)phenyl; ~(CH;)}-(3-
cyano)phenyl; {(CH)-(2-hydroxy)phenyl; -(CHy)-(3-hydroxy)phenyl; -(CHz)~(2-
alkenyl)phenyl; -(CH,)~(3-alkenyl)phenyl; -(CHz)-(2-alkynyl)phenyl; ~(CH2)-(3-
alkynyl)phenyl; -(CH;)-(2-methoxy)phenyl; (CH2)H(3-methoxy)phenyl; -(CHy)-
(2-nitro)phenyl; -(CHz)-(3-nitro)phenyl; (CHz)~(2~carboxy)phenyl; (CHz)-(3-
carboxy)phenyl; -(CH,)-(2-carboxamido)phenyl; -(CHj)-(3-carboxamido)phenyl; -(CHz)-
(2-sulfonamido)phenyl; -(CHa)-(3-sulfonamido)phenyl; -(CH,)-(2-tetrazolyl)phenyl;
~CHy)-(3-tetrazolyl)phenyl; -(CH2)«(2-aminomethyl)phenyl; -(CH,)-(3-
aminomethyDphenyl; -(CH2)~(2-hydroxymethyl)phenyl; (CHx)~(3-hydroxymethyDphenyl;
~(CH.)-(2-phenyl)phenyl; (CHz)-(3-phenyl)pbenyl; (CH2)-(2-halo)phenyl; (CHz)-(3-
halo)phenyl; -(CHz)H(2-CONH)phenyl; -(CHa)~(3-CONHz)phenyl; {CH»)-(2-CONH(C;-
7alkyDphenyl; -(CHa)-(3-CONH(Cy-)alkylphenyl; -(CHz)-(2-COz(C,—)alkyDpheny]; -
(CHa)-(3-CO2(Cy)alkyl)phenyl; (CH2)-(2-NHz)phenyl; (CHa)H(3-NHz)phenyl; {(CHa)-
(24Cs~7)alkyl)phenyl; {CHo)-(3-(Cs)alkyl)phenyl; -(CH)-(2-Cyr)eycloalkylyphenyl;
-(CH2)+(3Cs7)cycloalkyl)phenyl; (CHa)-(2-aryl)phenyl; -(CHa)-(3-aryl)phenyl; {CHo)-
(2-heteroaryl)phenyl; (CH;)(3-heteroaryl)phenyl; -(CHz)-2-bromo-5-fluoro phenyl; -
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(CHa)-2-chloro-5-fluoro phenyl; (CHz)-2-cyano-5-fluoro phenyl; -(CHa)-2,5-dichloro
phenyl; (CH,)-2,5-diflucro phenyl; (CH;)-2,5-dibromo phenyl; (CHj)-2-brotno-3,5-
difluoro phenyl; -(CH,)-2-chloro-3,5-difluoro phenyl; -(CHz)-2,3,5-trifluoro phenyl; -
(CH2)-2,3,5,6-tetrafluorophenyl; -(CHz)-2-bromo-3,5,6-trifluoro phenyl; ~(CH,)-2-chloro-
3,5,6-trifluoro phenyl; -(CHa)-2-cyano-3,5-difluoro phenyl; -(CH,)-2-cyano-3,5,6-trifluoro
phenyl; -(CHz)~(2-heterocycloalkyl)phenyl; and -(CHz)-(3-heterocycloalkyl)phenyl, each
substituted or unsubstituted.

[0205] In a further variation of each of the above embodiments and variations, M is

CH, and R3 comprises the formula
R1o
4
\H11

wherein R,g and Ry; are cach independently selected from the group consisting of
hydrogen, pethalo(Ci-10)alkyl, amino, (C;-jo)alkyl, (Cs 12)cycloalkyl,
hetero(Cs-12)cycloalkyl, aryl(C;-10)alkyl, heteroaryl (C)-s)alkyl, (Co-1z)bicycloaryl,
hetero(Cy.12)bicycloaryl, carbonyl (C)3)alkyl, thiocarbonyl (C;.3)alkyl, aryl, heteroaryl,
hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, sulfonyl group, and sulfinyl
group, each substituted or unsubstituted, or Ryp and Ry; are taken together to form a 4, 5, 6,
or 7 membered ring, each substituted or unsubstituted.
[0206] In yet a further variation, M is CH and R; is selected from the group consisting
of 3-amino-piperidinyl-1-yl, 3-aminomethyl-pyrrolidin-1-yl, 2-aminoazetidin-1-yl, 3-
amino-3-methylpiperidin-1-y1, 3-aminocyclopent-1-yl, 3-aminomethylcyclopent-1-yl, 3-
aminomethylcyciohex-1-yl, 3-aminohexabydroazepin-1-yl, 3-amino-cyclohex-1-yl,
piperazin-1-yl, homopiperazin-1-yl, 3-amino-pyrrolidin-1-yl, R-3-aminopiperidin-1-yl, R-
3-amino-3-methylpiperidin-1-yl, 3-amino-cyclohex-1-yl, 3-amino-cyclopent-1-yi, and 3-
amino-pyrrolidin-1-yl, each substituted or unsubstituted.
[0207] In still a further variation, M is CH and R; is & substituted or unsubstituted (C;.
1)alkyl.
[0208] In another of its embodiments, the present invention provides a process for
producing a pyrimidin-dione of the formnula
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’C&N,Me
I
comprising:

(i) admixing 6-chloro-1H-pyrimidine-2,4-dione with an aryl halide of the

formula
CN
Ol
where Hal is Br, C, or 1, under conditions sufficient to produce a

compound of the formula
0

S8
sl

(i) alkylating the above product with a methyl halide under conditions
sufficient to form a compound of the formnla

LT
L

(iif) condensing the above product with a compound of the formula

NH,
+2ZHCI
NH

[0209] In one variation of the above embodiment, the process for producing a

pyrimidin-dione further comprises the formation of an acid addition salt. In one particular

variation, the acid addition salt is a benzoate salt.
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[0210] In another variation of each of the above embodiments and variations, the
pyrimidin-dione is selected from the group consisting of:
2-(6-Chloro-2,4-dioxo-3,4-dihydro-2H-pyrimidin- 1-ylmethyl)-benzonitrile;
. 2~(6-Chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl}-
benzonitrile;
2-{6-[3-Amino-piperidin-1-yl}-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl }-benzonitrile;
2-{6-[3-Amino-piperidin-1-yl]-3-ethyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
yimethyl }-benzonitrile;
2-{6-[3-Amino-piperidin-1-yl]-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl } -
benzonitrile;
2-{6-[3-Amino-piperidin-1-yl]-5-chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
6-[3-Amino-piperidin-1-y1]-1-(2-bromo-benzyl)-1H-pyrimidine-2,4-dione;
6-[3-Amino-piperidin-1-yl]-1-(2-iodo-benzyl)-1H-pyrimidine-2,4-dione;
6-[3-Amino-piperidin-1-yl]-1-(2-bromo-5-fluoro-benzyl)-3-methyl-1H-pyrimidine-
2.4-dione;
6-[3-Amino-piperidin-1-yl]-1-(2-chloro-5-fluoro-benzyl)-3-methyl- 1H-pyrimidine-
2.4-dione;
6-[3-Amino-piperidin-1-yl]-1-(2-chloro-4-fluoro-benzyl)-3-methyl- 1H-pyrimidine-
2.4-dione;
6-[3-Amino-piperidin-1-yl]-1-(2-bromo-benzyl)-3-methyl-1H-pyrimidine-2,4-
dione;
2-{6-[Azepan-3(1)-ylamino]-3~-methyl-2 4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl }-benzonitrile (14);
2-{6-[3(1)-Amino-azepan-1-yl]-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl}-benzonitrile;
2-[6<(2-Amino-ethylamino)-3-ethyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl]-benzonitrile;
2—{6-[3-Amino-pipe1;idin—l-yl]-3-(3—cynno-benzyl)-2.4—dioxo—3 A-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
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2-{6-[3-Amino-piperidin-1-y1]-3-(2-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
2-{6-[3-Amino-piperidin-1-yl]-3-(4-cyano-benzyl)-2,4-dioxo-3,4-dibydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
2-[6-(3-Amino-piperidin-1-yl)-3+1H-benzoimidazol-2-ylmethyl)-2.4-dioxo-3,4-
dihydro-2H-pyrimidin-1-ylmethyl]-benzonitrile;
2-{6-[3-Amino-piperidin-1-yI]-2,4-dioxo-3-(4-pyrazol-1-yl-benzyl)-3,4-dihydro-
2H-pyrimidin-1-ylmethyl }-benzonitrile;
2-{6-[3-Amino-piperidin-1-yl}-2,4-dioxo-3-(3-pyrrol-1-yl-benzyl)-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
6-[3-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-yimethyl}-thiophene-3-carbonitrile;
3-{4-[3-Amino-piperidin-1-y1]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl}-benzoic acid methyl ester;
3-{4-[3-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl }-benzoic acid;
2-{6-[3(R)-Amino-piperidin-1-yl]-5-chloro-2,4-dioxo-3,4-dihydro-2H-pyrimidin-
1-ylmethyl}-benzonitrile;
6-[3 (R)-Amino-piperidin-1-yl]-1-(2,5-di-chloro-benzyl)-3-methyl-1H-pyrimidine-
2,4-dione;
6-[3 (R)-Amino-piperidin-1-yl]-1-(2-chloro-3,6-di-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione;
(R)-2+(6-(3-amino-3-methylpiperidin-1-yl)-3-methyl-2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-yl)methyl)-4-fluorobenzonitrile; and
6-[3-Amino-piperidin-1-yl]-1,3-bis~(2-bromo-5-fluoro-benzyl)-1H-pyrimidine-2,4~
dione.
[0211] The process of Claim 133, wherein the pyrimidin-dione is selected from the
group consisting of:
2-{6-[3(R)-Amino-piperidin-1-yl]-3-methyl-2,4-dioxo-3,4-dikydro-2H-pyrimidin-
1-ylmethyl}-benzonitrile;
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2-{6-[3(R)-Amino-piperidin-1-yl]-3-ethyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl}-benzonitrile;

2-{6-[3(R)-Amino-piperidin-1-y}]-2,4-dioxo-3,4-dihrydro-2H-pyrimidin-1-
yimethyl }-benzonitrile;

2-{6-[3(R)-Amino-piperidin-1-yI}-5-chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;

6-[3 (R)-Amino-piperidin-1-y1}-1-(2-bromo-benzyl)-1H-pyrimidine-2, 4-dione;

6-[3 (R)-Amino-piperidin-1-yl}-1{(2-iodo-benzyl)- 1H-pyrimidine-2 4-dione;

6-[3 (R)-Amino-piperidin-1-y1]-1-(2-bromo-5-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione;

6-[3 (R)-Amino-piperidin-1-yl]-1-(2-chloro-5-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione;

6-[3 (R)>-Amino-piperidin-1-yl}-1-(2-chloro4-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2.4-dione;

6-[3 (R)-Amino-piperidin-1-yl]-1-(2-bromo-benzyl)-3-methyl-1H-pyrimidine-2,4-
dione;

2-{6-[3(R)-Amino-piperidin-1-yl]-3(3-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;

2-{6-[3(R)-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin- 1-ylmethyl }-benzonitrile;

2-{6-[3(R)-Amino-piperidin-1-yl]-3-(4-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;

2-{6-[3(R)-Amino-piperidin-1-yl]-2,4-dioxo-3-(4-pyrazol-1-yl-benzyl)-3,4-
dihydro-2H-pyrimidin-1-ylmethyl }-benzonitrile;

2-{6-[3(R)-Amino-piperidin-1-yl}-2,4-dioxo-3-(3-pyrrol-1-yl-benzyl)-3,.4-dihydro-
2H-pyrimidin-1-ylmethyl }-benzonitrile;

6-[3 (R)-Amino-piperidin-1-yl}-3-{2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-{-ylmethyl]-thiophene-3-carbonitrile;

3-{4-[3(R)-Amino-piperidin-1-y1]-3«(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl}-benzoic acid methyl ester;
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3-{4-[3(R)-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl}-benzoic acid; and
6-[3(R)-Amino-piperidin-1-yl]-1,3-bis<(2-bromo-5-fluoro-benzyl)- 1H-pyrimidine-
2,4-dione.

[0212] In still another variation of each of the above embodiments and variations, the
pyrimidin-dione is present as a mixture of stereoisomers. In yet another variation, the
pyrimidin-dione comprises a single stereoisomer.
[0213] It is noted in regard to ell of the embodiments, and any further embodiments,
variations, or individual compounds described or clairned herein that all such
embodiments, variations, and/or individual compontnds are intended to encompass all
pharmaceutical acceptable salt forms whether in the form of a single stereoisomer or
mixture of stereoisomers unless it is specifically specified otherwise. Similarly, when one
or more potentially chiral centers are present in any of the embodiments, variations, and/or
individual compounds specified or claimed herein, both possible chiral centers are
intended to be encompassed unless it is specifically specified otherwise.
A.  Salts, Hydrates, and Prodrugs of DPP-IV Inhibitors
[0214] It shonld be recognized that the compounds of the present invention may be
present and optionally administered in the form of salts, hydrates and prodrugs that are
converted in vivo into the compounds of the present invention. For example, it is within
the scope of the present invention to convert the compounds of the present invention into
and use them in the form of their pharmaceutically acceptable salts derived from various
organic and inorganic acids and bases in accordance with procedures well known in the
art.
[0215] When the compounds of the present invention possess a free base form, the
compounds can be prepared as a pharmaceutically acceptable acid addition salt by reacting
the free base form of the compound with a pharmaceutically acceptable inorganic or
organic acid, e.g., hydrohalides such as hydrochloride, hydrobromide, hydroiodide; other
mineral acids and their corresponding salts such as sulfate, nitrate, phosphate, etc.; and
alkyl and monoarylsulfonates such as ethanesulfonate, toluenesulfonats and
benzenesulfonate; and other organic acids and their corresponding salts such as acetate,
tartrate, maleate, succinate, citrate, benzoate, salicylate and ascorbate. Further acid
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addition salts of the present invention include, but are not limited to: adipate, alginate,
arginate, aspartate, bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,
caprylate, chloride, chlorobenzoate, cyclopentanepropionate, digluconate,
dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, fumarate, galacterate (from mucic
acid), galacturonate, glucoheptaoate, gluconate, glutamate, glycerophosphate,
hemisuccinate, hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-butyrate,
lactate, lactobionate, malate, malonate, mandelate, metaphosphate, methanesulfonate,
methylbenzoate, monohydrogenphosphate, 2-naphthalenesulfonate, nicotinate, nitrate,
oxalate, oleate, pamoate, pectinate, persulfate, phenylacetate, 3-phenylpropionate,
phosphate, phosphonate and phthalate. It should be recognized that the free base forms
will typicaily differ from their respective salt forms somewhat in physical properties such
as solubility in polar solvents, but otherwise the salts are equivalent to their respective free
base forms for the purposes of the present invention.

[0216] When the compounds of the present invention possess a free acid form, a
pharmacentically acceptable base addition salt can be prepared by reacting the free acid
form of the compound with a pharmaceutically acceptable inorganic or organic base
Examples of such bases are alkali metal hydroxides including potassiuvm, sodium and
lithivm hydroxides; alkaline earth metal hydroxides such as barium and calcium
hydroxides; alkali metal alkoxides, e.g. potassium ethanolate and sodium propanolate; and
various organic bases such as ammonium hydroxide, piperidine, diethanolamine and N-
methylglutamine. Also included are the aluminum saits of the compounds of the present
invention. Further base salts of the present invention include, but are not limited to.
copper, ferric, ferrous, lithium, magnesium, manganic, manganous, potassium, sodium and
zinc salts. Organic base salts include, but are not limited to, salts of primary, secondary
and tertiary amines, substituted amines including naturally occurring substituted amnes,
cyclic amines and basic ion exchange resins, e.g., arginine, betaine, caffeine,
chloroprocaine, choline, N,N’-dibenzylethylenediamine (benzathine), dicyclohexylamine,
diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine,
ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine,
histidine, hydrabamine, iso-propylamine, lidocaine, lysine, meglumine, N-methyl-D-
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glucamine, morpholine, piperazine, piperidine, polyamine resins, procaine, purines,
theobromine, triethanolamine, triethylamine, trimethylamine, tripropylamine and tris-
(hydroxymethyl)-methylamine (tromethamine). It should be recognized that the free acid
forms will typically differ from their respective salt forms somewhat in phyzical properties
such as solubility in polar solvents, but otherwise the salts are equivalent to their
respective free acid forms for the purposes of the present invention.

[0217] Compounds of the present invention that comprise basic nitrogen-containing
groups may be quaternized with such agents as (C;.4)alkyl halides, e.g., methyl, ethyl, iso-
propyl and tert-butyl chlorides, bromides and iodides; di (C;.4)alkyl sulfates, e.g., dimethyl,
diethyl and diamy} sulfates; (Co.1g)alkyl halides, e.g., decyl, dodecyl, lauryl, myristyl and
stearyl chlorides, bromides and iodides; and aryl (C;.)alkyl halides, e.g., benzyl chloride
and phenethyl bromide. Such salts permit the preparation of both water-soluble and oil-
soluble compounds of the present invention.

[0218] N-oxides of compounds according to the present invention can be prepared by
methods known to those of ordinary skill in the art. For example, N-oxides can be
prepared by treating an unoxidized form of the compound with an oxidizing agent (e.g.,
triflucroperacetic acid, permaleic acid, perbenzoic acid, peracetic acid,
meta-chloroperoxybenzoic acid, or the like) in a snitable inert organic solvent (e.g., a
halogenated hydrocarbon such as dichloromethane) at approximately 0 °C. Alternatively,
the N-oxides of the compounds can be prepared from the N-oxide of an appropriate
starting material.

[0219] Prodrug derivatives of compounds according to the present invention can be
prepared by modifying substituents of compounds of the present invention that are then
converted in vivo to a different substituent. It is noted that in many instances, the prodrugs
themselves also fall within the scope of the range of compounds according to the present
invention. For example, prodrugs can be prepared by reacting a compound with a
carbamylating agent (e.g., 1,1-acyloxyalkylcarbonochloridate, para-nitrophenyl catbonate,
or the like) or an acylating agent. Further examples of methods of making prodrugs are
described in Saulnier er al.(1994), Bioorganic and Medicinal Chemistry Leiters, Vol. 4, p.
1985.
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[0220] Protected derivatives of compounds of the present invention can also be made.
Examples of techniques applicable to the creation of protecting groups and their removal
can be found in T.W. Greene, Protecting Groups in Organic Synthesis, 3® edition, John
Wiley & Sons, Inc. 1999.

[0221] Compounds of the present invention may also be conveniently prepared, or
formed during the process of the invention, as solvates (e.g. hydrates). Hydrates of
compounds of the present invention may be conveniently prepared by recrystallization
from an aqueous/organic solvent mixture, using organic solvents such as dioxin,
tetrahydrofuran or methanol.

[0222] A “pharmaceutically acceptable salt”, as used herein, is intended to encompass
any compound according to the present invention that is utilized in the form of a salt
thereof, especially where the salt confers on the compound improved pharmacokinetic
properties as compared to the free form of compound or a different salt form of the
compound. The pharmaceutically acceptable salt form may also initially confer desirable
pharmacokinetic properties on the compound that it did not previously possess, and may
even positively affect the pharmacodynamics of the compound with respect to its
therapeutic activity in the body. An example of a pharmacokinetic property that may be
favorably affected is the manner in which the compound is transported across cell
membranes, which in turn may directly and positively affect the absorption, distribution,
biotransformation and excretion of the compound. While the route of administration of
the pharmaceutical composition is important, and various anatomical, physiclogical and
pathological factors can critically affect bicavailability, the solubility of the compound is
usually dependent upon the character of the particular salt form thereof, which it utilized.
One of skill in the art will appreciate that an aqueous solution of the compound will
provide the most rapid absorption of the compound into the body of a subject being
treated, while lipid solutions and suspensions, as well as solid dosage forms, will result in
less rapid adsorption of the compound.

3. INDICATIONS FOR USE OF DPP-IV INHIBITORS

[0223] DPP-1V is believed to contribute to the pathology and/or symptomology of
several different diseases such that reduction of the activity of DPP-IV in a subject through
inhibition may be used to therapeutically address these disease states. Examples of various

70



WO 2005/095381 PCT/IS2004/042209 é

diseases that may be treated using the DPP-IV inhibitors of the present invention are
described herein. It is noted that additional discases beyond those disclosed herein may be
later identified as the biological roles that DPP-IV plays in various pathways becomes
more fully understood.

[0224] One set of indications that DPP-IV inhibitors of the present invention may be
used to treat are those involving the prevention and treatment of diabetes and obesity, in
particular type 2 diabetes mellitus, diabetic dislipidemia, conditions of impaired glucose
tolerance (IGT), conditions of impaired fasting plasma glucose (IFG), metabolic acidosis,
ketosis, appetite regulation and obesity.

[6225] DPP-IV inhibitors of the present invention may also be used as
immunosuppressants (or cytokine release suppressant drugs) for the treatment of among
other things: organ transplant rejection; antoimmune diseases such as inflammatory bowel
disease, multiple sclerosis and theumatoid arthritis; and the treatment of AIDS.

[0226]) DPP-1V inhibitors of the present invention may also be used for treating various
cancers incluzding breast cancer, lung cancer and prostate cancer.

[0227] DPP-IV inhibitors of the present invention may also be used to treat
dermatological diseases such as psoriasis, rheumatoid arthritis (RA) and lichen planus.
[0228] DPP-IV inhibitors of the present invention may also be used to treat infertility
and amenorrhea.

[0229] DPP-1V inhibitors of the present invention may also be used to modulate
cleavage of various cytokines (stimulating hematopoietic cells), growth factors and
neuropeptides. For example, such conditions occur frequently in patients who are
immunosuppressed, for example, as a consequence of chemotherapy and/or radiation
therapy for cancer.

[0230) DPP-IV inhibitors of the present invention may also be used prevent or reduce
cleavage of N-terminal Tyr-Ala from growth hormone-releasing factor. Accordingly, these
inhibitors may be used in the treatment of short stature due to growth hormone deficiency
(Dwarfism) and for promoting GH-dependent tissue growth or re-growth.

[0231] DPP-IV inhibitors of the present invention may also be used to address disease
states associated with cleavage of neuropeptides and thus may be useful for the regulation
or normalization of neurological disorders.
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[0232] For oncology indications, DPP-IV inhibitors of the present invention may be
used in conjunction with other agents to inhibit undesirable and uncontrolled cell
proliferation. Examples of other anti-cell proliferation agents that may be used in
conjunction with the DPP-IV inhibitors of the present invention include, but are not
limited to, retinoid acid and derivatives thereof, 2-methoxyestradiol, ANGIOSTATINT™
protein, ENDOSTATIN™ protein, suramin, squalamine, tissue inhibitor of
metalloproteinase-1, tissue inhibitor of metalloproteinase-2, plasminogen activator
inhibitor-1, plasminogen activator inhibitor-2, cartilage-derived inhibitor, paclitaxel,
platelet factor 4, protamine sulfate (clupeine), sulfated chitin derivatives (prepared from
queen crab shells), sulfated polysaccharide peptidoglycan complex (sp-pg), staurosporine,
modulators of matrix metabolism, including for example, proline analogs ((1-azetidine-2-
carboxylic acid (LACA)), cishydroxyproline, d,1-3,4-dehydroproline, thiaproline, beta.-
aminopropionitrile fumarate, 4-propyl-5-(4-pyridinyl}-2(3H)-oxazolone, methotrexate,
mitoxantrone, heparin, interferons, 2 macroglobulin-serum, chimp-3, chymostatin, beta.-
cyclodextrin tetradecasulfate, eponemycin; fumagillin, gold sodium thiomalate, d-
penicillamine (CDPT), beta.-1-anticollagenase-serum, alpha.2-antiplasmin, bisantrene,
lobenzarit disodium, n-2-carboxyphenyl-4-chloroanthronilic acid disodium or "CCA",
thalidomide; angostatic steroid, carboxyaminoimidazole; metalloproteinase inhibitors such
as BB94. Other anti-angiogenesis agents that may be used include antibodies, preferably
monoclonal antibodies against these angiogenic growth factors: bFGF, aFGF, FGF-5,
VEGEF isoforms, VEGF-C, HGF/SF and Ang-1/Ang-2. Ferrara N, and Alitalo, K.
“Clinical application of angiogenic growth factors and their inhibitors” (1999) Nature
Medicine 5:1359-1364.

4. COMPOSITIONS COMPRISING DPP-IV INHIBITORS

[0233] A wide variety of compositions and administration methods may be used in
conjunction with the DPP-IV inhibitors of the present invention. Such compositions may
include, in addition to the DPP-XV inhibitors of the present invention, conventional
pharmaceutical excipients, and other conventional, pharmaceutically inactive agents.
Additionally, the compositions may include active agents in addition to the DPP-IV
inhibitors of the present invention. These additional active agents may include additional
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compounds according to the invention, and/or one or more other pharmaceutically active
agents.

[0234] The compositions may be in gaseous, liquid, semi-liquid or solid form,
fornmlated in a manner suitable for the route of administration to be used. For oral
administration, capsules and tablets are typically used. For parenteral administration,
reconstitution of a lyophilized powder, prepared as described herein, is typically used.
[0235] Compositions comprising DPP-IV inhibitors of the present invention may be
administered or coadministered orally, parenterally, intraperitoneally, intravenounsly,
intraarterially, transdermally, sublinpually, intramuscularly, rectally, transbuccally,
intranasally, liposomalily, via inhalation, vaginally, intraoccularly, via local delivery (for
example by catheter or stent), subcutaneously, intraadiposaily, intraarticularly, or
intrathecally. The compounds and/or compositions according to the invention may also be
administered or coadministered in slow release dosage forms.

[0236]) The DPP-1V inhibitors and compositions comprising them may be administered
or coadministered in any conventional dosage form. Co-administration in the context of
this invention is intended to mean the administration of more than one therapeutic agent,
one of which includes a DPP-IV inhibitor, in the course of a coordinated treatment to
achieve an improved clinical outcome. Such co-administration may also be coextensive,
that is, occcuming during overlapping periods of time.

[0237] Solutions or suspensions used for parenteral, intradermal, subcutaneous, or
topical application may optionally include one or more of the following components: a
sterile diluent, such as water for injection, saline solution, fixed oil, polyethylene glycol,
glycerine, propylene glycol or other synthetic solvent; antimicrobial agents, such as benzyl
alcohol and methyl parabens; antioxidants, such as ascorbic acid and sodium bisulfite;
chelating agents, such as ethylenediaminetetraacetic acid (EDTA); buffers, such as
acetates, citrates and phosphates; agents for the adjustment of tonicity such as sodium
chloride or dextrose, and agents for adjusting the acidity or alkalinity of the composition,
such as alkaline or acidifying agents or buffers like carbonates, bicarbonates, phosphates,
hydrochloric acid, and organic acids like acetic and citric acid. Parenteral prepamations
may optionally be enclosed in ampules, disposable syringes or single or multiple dose vials
made of glass, plastic or other suitable material.
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[0238] When DPP-IV inhibitors according to the present invention exhibit insufficient
solubility, methods for solubilizing the compounds may be used. Such methods are known
to those of skill in this art, and include, but are not limited to, nsing cosolvents, such as
dimethylsulfoxide (DMSO), using surfactants, such as TWEEN, or dissolution in aqueous
sodium bicarbonate. Derivatives of the compounds, such as prodrugs of the compounds
may also be used in formulating effective pharmaceutical compositions.

[0239] Upon mixing or adding DPP-IV inhibitors according to the present invention to
a composition, a solution, suspension, emulsion or the like may be formed. The form of
the resulting composition will depend upon a number of factors, including the intended
mode of administration, and the solubility of the compound in the selected carrier or ©
vehicle. The effective concentration needed to ameliorate the disease being treated may be
empirically determined.

[0240] Compositions according to the present invention are optionally provided for
administration to humans and animals in unit dosage forms, such as tablets, capsules, pills,
powders, dry powders for inhalers, granules, sterile parenteral solutions or suspensions,
and oral solutions or suspensions, and oil-water emulsions containing suitable quantities of
the compounds, particularly the pharmaceutically acceptable salts, preferably the sodium
salts, thereof. The pharmaceutically therapeutically active compounds and derivatives
thereof are typically formulated and administered in unit-dosage forms or multiple-dosage
forms. Unit-dose forms, as used herein, refers to physicaily discrete units suitable for
human and animal subjects and packaged individually as is known in the art. Each unit-
dose contains a predetermined quantity of the therapeutically active compound sufficient
to produce the desired therapeutic effect, in association with the required pharmaceutical
carrier, vehicle or diluent. BExamples of unit-dose forms include ampoules and syringes
individually packaged tablet or capsule. Unit-dose forms may be administered in fractions
or multiples thereof. A multiple-dose form is a plurality of identical unit-dosage forms
packaged in a gingle container to be administered in segregated unit-dose form. Examples
of multiple-dose forms include vials, bottles of tablets or capsules or bottles of pint or
gallons. Hence, multiple dose form is a multiple of unit-doses that are not segregated in

packaging.
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[0241] In addition to one or more DPP-IV inhibitors according to the present invention,
the composition may comprise: a diluent such as lactose, sucrose, dicalcium phosphate, or
carboxymethylcellulose; a lubricant, such as magnesium stearate, calcium stearate and talc;
and a binder such as starch, natural gums, such as gum acaciagelstin, glucose, molasses,
polvinylpyrrolidine, celluloses and derivatives thereof, povidone, crospovidones and other
such binders known to those of skill in the art. Liquid pharmaceutically administrable
compositions can, for example, be prepared by dissolving, dispersing, or otherwise mixing
an active compound as defined above and optional pharmaceutical adjuvants in a carrier,
such as, for example, water, saline, aqueous dextrose, glycerol, glycols, ethanol, and the
like, to form a solution or suspension. If desired, the pharmaceutical composition to be
administered may also contain minor amounts of auxiliary substances such as wetting
agents, emulsifying agents, or solubilizing agents, pH buffering agents and the like, for
example, acetate, sodium citrate, cyclodextrine derivatives, sorbitan monolaurate,
triethanolamine sodium acetate, triethanolamine oleate, and other such agents. Actual
methods of preparing such dosage forms are known in the art, or will be apparent, to those
skilled in this art; for example, see Remington's Pharmaceutical Sciences, Mack
Publishing Company, Easton, Pa., 15th Edition, 1975. The composition or formulation to
be administered will, in any event, contain a sufficient quantity of a DPP-IV inhibitor of
the present invention to reduce DPP-IV activity in vivo, thereby treating the disease state
of the subject.

[0242] Dosage forms or compositions may optionally comprise one or more DPP-IV
inhibitors according to the present invention in the range of 0.005% to 100%
(weight/weight) with the balance comprising additional substances such as those described
herein. For oral administration, a pharmaceutically acceptable composition may optionally
comprise any one or more commonly employed excipients, such as, for example
pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, talcum, cellulose
derivatives, sodium crosscarmellose, glucose, sucrose, magnesium carbonate, sodium
saccharin, talcum. Such compositions include solutions, suspensions, tablets, capsules,
powders, dry powders for inhalers and sustained release formulations, such as, but not
limited to, implants and microencapsulated delivery systems, and biodegradable,
biocompatible polymers, such as collagen, ethylene vinyl acetate, polyanhydrides,
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polyglycolic acid, polyorthoesters, polylactic acid and others. Methods for preparing these
formulations are known to those skilled in the art. The compositions may optionally
contain 0.01%-100% (weight/weight) of one or more DPP-IV inhibitors, optionally 0.1-
95%, and optionally 1-95%.

[0243]  Salts, preferably sodium salts, of the DPP-IV inhibitors may be prepared with
carriers that protect the compound against rapid elimination from the body, such as time
release formulations or coatings. The formulations may further include other active
compounds to obtain desired combinations of properties.

A. Formulations for oral administration
[0244]  Oral pharmaceutical dosage forms may be as a solid, gel or liquid. Examples of
solid dosage forms include, but are not limited to tablets, capsules, granules, and bulk
powders. More specific examples of oral tablets include compressed, chewable lozenges
and tablets that may be enteric-coated, sugar-coated or film-coated. Examples of capsules
include hard or soft gelatin capsules. Granules and powders may be provided in non-
effervescent or effervescent forms. Each may be combined with other ingredients known
to those skilled in the art.
[0245] In certain embodiments, DPP-IV inhibitors according to the present invention
are provided as solid dosage forms, preferably capsules or tablets. The tablets, pills,
capsules, troches and the like may optionally contain one or more of the following
ingredients, or compounds of a similar nature: a binder; a diluent; a disintegrating agent; a
lubricant; a glidant; a sweetening agent; and a flavoring agent.
[0246] Examples of binders that may be used include, but are not limited to,
microcrystalline cellulose, gum tragacanth, glucose solution, acacia mucilage, gelatin
solution, sucrose and starch paste,
[0247) Examples of lubricants that may be used include, but are not limited to, talc,
starch, magnesium or calcium stearate, Iycopodium and stearic acid.
[0248] Examples of diluents that may be used include, but are not limited to, lactose,
sucrose, starch, kaolin, salt, mannitol and dicaleium phosphate,
[0249]) Examples of glidants that may be used include, but are not limited to, colloidal
silicon dioxide.
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[0250] Examples of disintegrating agents that may be used include, but are not limited
to, crosscarmellose sodium, sodium starch glycolate, alginic acid, corn starch, potato
starch, bentonite, methylcellulose, agar and carboxymethylcellulose.

[0251) Examples of coloring agents that may be used include, but are not limited to,
any of the approved certified water soluble FD and C dyes, mixtures thereof; and water
insoluble FD and C dyes suspended on alumina hydrate.

[0252] Examples of sweetening agents that may be used include, but are not limited to,
sucrose, lactose, mannitol and artificial sweetening agents such as sodivm cyclamate and
saccharin, and any number of spray-dried flavors.

[0253] Examples of flavoring agents that may be used include, but are not limited to,
natural flavors extracted from plants such as fruits and synthetic blends of compounds that
produce a pleasant sensation, such as, but not limited to peppermint and methyl salicylate.
[0254] Examples of wetting agents that may be used include, but are not limited to,
propylene glycol monostearate, sorbitan monooleate, diethylene glycol monolanrate and
polyoxyethylene lauryi ether.

[0255] Examples of anti-emetic coatings that may be used include, but are not limited
to, fatty acids, fats, waxes, shellac, ammoniated shellac and cellulose acetate phthalates.
[0256] Examples of film coatings that may be used include, but are not limited to,
hydroxyethylcellulose, sodinm carboxymethylcellulose, polyethylene glycol 4000 and
cellulose acetate phthalate,

[0257]1 K oral administration is desired, the salt of the compound may optionally be
provided in a composition that protects it from the acidic environment of the stomach. For
example, the composition can be formnlated in an enteric coating that maintains its
integrity in the stomach and releases the active compound in the intestine. The
composition may also be formulated in combination with an antacid or other such
ingredient,

[0258] 'When the dosage unit form is a capsule, it may optionally additionally comprise
a liquid carrier such as a fatty oil. In addition, dosage unit forms may optionally
additionally comprise various other materials that modify the physical form of the dosage
unit, for example, coatings of sugar and other enteric agents.
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[0259] Compounds according to the present invention may also be administered as a
component of an elixir, suspension, syrup, wafer, sprinkle, chewing gum or the like. A
syrup mey optionally comprise, in addition to the active compounds, sucrose as a
sweetening agent and certain preservatives, dyes and colorings and flavors.

[0260] The DPP-IV inhibitors of the present invention may also be mixed with other
active materials that do not impair the desired action, or with materials that supplement the
desired action, such as antacids, H2 blockers, and diuretics. For example, if a compound
is used for treating asthma or hypertension, it may be used with other bronchodilators and
antihypertensive agents, respectively.

[0261] Examples of pharmaceutically acceptable carriers that may be included in
tablets comprising DPP-IV inhibitors of the present invention include, but are not limited
to binders, lubricants, diluents, disintegrating agents, coloring agents, flavoring agents, and
wetting agents. Enteric-coated tablets, because of the enteric-coating, resist the action of
stomach acid and dissolve or disintegrate in the neutral or alkaline intestines. Sugar-
coated tablets may be compressed tablets to which different layers of pharmaceutically
acceptable substances are applied. Film-coated tablets may be compressed tablets that
have been coated with polymers or other suitable coating. Multiple compressed tablets
may be compressed tablets made by more than one compression cycle utilizing the
pharmaceutically acceptable substances previously mentioned. Coloring agents may also
be used in tablets. Flavoring and sweetening agents may be used in tablets, and are
especially useful in the formation of chewable tablets and lozenges.

[0262] Examples of liquid oral dosage forms that may be used include, but are not
limited to, aqueous solutions, emulsions, suspensions, solutions and/or suspensions
reconstituted from non-effervescent granules and effervescent preparations reconstituted
from effervescent granules,

[0263] Examples of aqueous solutions that may be used include, but are not limited to,
elixirs and syrups. As used herein, elixirs refer to clear, sweetened, hydroalcoholic
preparations. Examples of pharmaceutically acceptable carriers that may be used in elixirs
include, but are not limited to solvents. Particular examples of solvents that may be vsed
include glycerin, sorbitol, ethyl alcohol and syrup. As used herein, syrups refer to
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concentrated aqueous solutions of a sugar, for example, sucrose. Syrups may optionally
further comprise a preservative.

[0264] Emmlsions refer to two-phase systems in which one liquid is dispersed in the
form of small globules throughout another liqnid. Emulsions may optionally be oil-in-
water or water-in-oil emulsions. Examples of pharmaceutically acceptable carriers that
may be used in emulsions include, but are not limited to non-aqueous liquids, emulsifying
agents and preservatives.

[0265] Examples of pharmaceutically acceptable substances that may be used in non-
effervescent granules, to be reconstituted into a liquid oral dosage form, include diluents,
sweeteners and wetting agents.

[0266] Examples of pharmaceutically acceptable substances that may be used in
effervescent granules, to be reconstituted into a liquid oral dosage form, include organic
adds and a source of carbon dioxide.

[0267}] Coloring and flavoring agents may optionally be used in all of the above dosage
forms.

[0268] Particular examples of preservatives that may be used include glycerin, methyl
and propylparaben, benzoic add, sodium benzoate and alcobol.

[0269] Particular examples of non-aqueous liquids that may be used in emulsions
include mineral oil and cottonseed oil.

[0270] Particular examples of emulsifying agents that may be nsed include gelatin,
scacia, tragacanth, bentonite, and surfactants such as polyoxyethylene sorbitan
monooleate.

[0271] Particular examples of suspending agents that may be used include sodium
carboxymethylcellulose, pectin, tragacanth, Veegum and acacia. Diluents include lactose
and sucrose. Sweetening agents include sucrose, syrups, glycerin and artificial sweetening
agents such a8 sodivm cyclamate and saccharin.

[0272] Particular examples of wetting agents that may be used include propylene glycol
monostearate, sorbitan monooleate, diethylene glycol monolaurate and polyoxyethylene
lauryl ether.

[0273] Particular examples of organic acids that may be used include citric and tartaric

acid.
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[0274] Sources of carbon dioxide that may be used in effervescent compositions
include sodium bicarbonate and sodium carbonate. Coloring agents include any of the
approved certified water soluble FD and C dyes, and mixtures thereof.

[0275] Particular examples of flavoring agents that may be used include natural flavors
extracted from plants such fruits, and synthetic blends of compounds that produce a
pleasant taste sensation.

[0276] For a solid dosage form, the solution or suspension, in for example propylene
carbonate, vegetable oils or triglycerides, is preferably encapsulated in a gelatin capsule.
Such solutions, and the preparation and encapsulation thereof, are disclosed in U.S. Pat.
Nos. 4,328,245; 4,409,239; and 4,410,545. For a liquid dosage form, the solution, e.g., for
example, in a polyethylene glycol, may be diluted with a sufficient quantity of a
pharmaceutically acceptable liquid carrier, e.g. water, to be casily measured for
administration.

[0277] Altematively, liquid or semi-solid oral formulations may be prepared by
dissolving or dispersing the active compound or salt in vegetable oils, glycols,
triglycerides, propylene glycol esters (e.g. propylene carbonate) and other such carriers,
and encapsulating these solutions or suspensions in hard or soft gelatin capsule shells.
Other useful formulations include those set forth in U.S. Pat. Nos. Re 28,819 and
4,358,603.

B. Injectables, solutions and emulsions
[0278] The present invention is also directed to compositions designed to administer
the DPP-IV inhibitors of the present invention by parenteral administration, generally
characterized by injection, either subcutaneously, intramuscularly or intravenously.
Injectables may be prepared in any conventional form, for example as liquid solutions or
suspensions, solid forms suitable for solution or suspension in liquid prior to injection, or
as emulsions.
[0279] Examples of excipients that may be used in conjunction with injectables
according to the present invention include, but are not limited to water, saline, dextrose,
glycerol or ethanol. The injectable compositions may also optionally comprise minor
amounts of non-toxic auxiliary substances such as wetting or emulsifying agents, pH
buffering agents, stabilizers, solubility enhancers, and other such agents, such as for
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example, sodium acetate, sorbitan monolaurate, tricthanolamine oleate and cyclodextrins.
Implantation of a slow-release or sustained-release system, such that a constant level of
dosage is maintained (see, e.g., U.S. Pat. No. 3,710,795) is also contemplated berein. The
percentage of active compound contained in such parenteral compositions is highly
dependent on the specific nature thereof, as well as the activity of the compound and the
needs of the subject.

[0280] Parenteral administration of the forrnulations includes intravenous,
subcutaneous and intramuscular admintstrations. Preparations for parenteral
administration include sterile solutions ready for injection, sterile dry soluble products,
such as the lyophilized powders described herein, ready to be combined with a solvent just
prior to use, including hypodermic tablets, sterile suspensions ready for injection, sterile
dry insoluble products ready to be combined with a vehicle just prior to use and sterile
emulsions. The solutions may be either aqueous or nonagqueous.

[0281] When administered intravenously, examples of suitable carriers include, but are
not limited to physiological saline or phosphate buffered saline (PBS), and solutions
containing thickening and solubilizing agents, such as glucose, polyethylene glycol, and
polypropylene glycol and mixtures thereof.

[0282) Examples of pharmaceutically acceptable carriers that may optionally be used in
parenteral preparations include, but are not limited to aqueous vehicles, nonaqueous
wehicles, antimicrobial agents, isotonic ageats, buffers, antioxidants, local anesthetics,
suspending and dispersing agents, emulsifying agents, sequestering or chelating agents and
other pharmacentically acceptable substances.

(0283] Examples of aqueous vehicles that may optionally be used include Sodium
Chlorids Injection, Ringers Injection, Isotonic Dextrose Injection, Sterile Water Injection,
Dextrose and Lactated Ringers Injection.

[0284] Examples of nonaquecus parenteral vehicles that may optionally be used
include fixed oils of vegetable origin, cottonseed oil, corn oil, sesame oil and peanut oil.
[0285] Antimicrobial agents in bacteriostatic ar fungistatic concentrations may be
added to parenteral preparations, particularly when the preparations are packaged in
multiple-dose containers and thus designed to be stored and multiple aliquots to be
removed. Examples of antimicrobial agents that may used include phenols or cresols,
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mercurials, benzyl alcohol, chlorobutanol, methyl and propyl p-hydroxybenzoic acid
esters, thimerosal, benzalkonium chioride and benzethonium chloride.

[0286] Examples of isotonic agents that may be used include sodium chloride and
dextrose. Examples of buffers that may be used include phosphate and citrate. Examples
of antioxidants that may be used include sodium bisulfate. Examples of local anesthetics
that may be used include procaine hydrochloride. Examples of suspending and dispersing
agents that may be used include sodium carboxymethylcellulose, hydroxypropyl
methylcellulose and polyvinylpyrrolidone. Examples of emulsifying agents that may be
used include Polysorbate 80 (TWEEN 80). A sequestering or chelating agent of metal ions
include EDTA,

[0287] Pharmaceutical carriers may also optionally include ethyl alcohol, polyethylene
glycol and propylene glycol for water miscible vehicles and sodium hydroxide,
hydrochloric acid, citric acid or lactic acid for pH adjustment.

[0288] The concentration of a DPP-IV inhibitor in the parenteral formulation may be
adjusted so that an injection administers a pharmaceutically effective amount sufficient to
produce the desired pharmacological effect. The exact concentration of a DPP-IV
inhibitor and/or dosage to be used will ultimately depend on the age, weight and condition
of the patient or animal as is known in the art.

[0289] Unit-dose parenteral preparations may be packaged in an ampoule, a vial or a
syringe with a needle. All preparations for parenteral administration should be sterile, as is
know and practiced in the art.

[0290] Injectables may be designed for local and systemic administration. Typically a
therapeutically effective dosage is formulated to contain & concentration of at least about
0.1% w/w up to about 90% w/w or more, preferably more than 1% w/w of the DPP-IV
inhibitor to the treated tissue(s). The DPP-IV inhibitor may be administered at once, or
may be divided into a number of smaller doses to be administered at intervals of time. It is
understood that the precise dosage and duration of treatment will be a function of the
location of where the composition is parenterally administered, the carrier and other
variables that may be determined empirically using known testing protocols or by
extrapolation from in vivo or in vitro test data. It is to be noted that concentrations and
dosage values may also vary with the age of the individual treated. It is to be further
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understood that for any particular subject, specific dosage regimens may need to be
adjusted over time according to the individual need and the professional judgment of the
person administering or supervising the administration of the formulations. Hence, the
conceniration ranges set forth herein are intended to be exemplary and are not intended to
limit the scope or practice of the claimed formulations.

[0291] The DPP-IV iphibitor may optionally be suspended in micronized or other
suitable form or may be derivatized to produce a more soluble active product or to produce
a prodrug. The form of the resulting mixture depends upon a number of factors, including
the intended mode of administration and the solubility of the compound in the selected
carrier or vehicle. The effective concentration is sufficient for ameliorating the symptoms
of the disease state and may be empirically determined.

C Lyophilized powders
[0292] The DPP-IV inhibitors of the present invention may also be prepared as
lyophilized powders, which can be reconstituted for administration as solutions, emulsions
and other mixtures. The lyophilized powders may also be formulated as solids or gels.
[0293] Sterile, lyophilized powder may be prepared by dissolving the compound in a
sodium phosphate buffer solution containing dextrose or other suitable excipient.
Subsequent sterile filtration of the solution followed by lyophilization under standard
conditions known to those of skill in the art provides the desired formulation. Briefly, the
lyophilized powder may optionally be prepared by dissolving dextrose, sorbitol, fructose,
corn gyrup, xylitol, glycerin, glucose, sucrose or other suitable agent, about 1-20%,
preferably about 5 to 15%, in a suitable buffer, such as citrate, sodivm or potassium
phosphate or other such buffer known to those of skill in the art at, typically, about neutral
pH. Then, a DPP-IV inhibitor is added to the resulting mixture, preferably above room
temperature, more preferably at about 30-35 °C, and stirred until it dissolves. The
resulting mixture is diluted by adding more buffer to a desired concentration. The
resulting mixture is sterile filtered or treated to remove particulates and to insure sterility,
and apportioned into vials for lyophilization. Each vial may contain a single dosage or
multiple dosages of the DPP-IV inhibitor.

D. Topical administration
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[0294] ‘The DPP-IV inhibitors of the present invention may also be administered as
topical mixtures. Topical mixtures may be used for local and systemic administration.
The resnlting mixture may be a solution, suspension, emulsions or the like and are
formulated as creamns, gels, ointments, emulsions, solutions, elixirs, lotions, suspensions,
tinctures, pastes, foams, aerosols, irrigations, sprays, suppositories, bandages, dermal
patches or any other formulations suitable for topical administration.

[0295] The DPP-IV inhibitors may be formulated as asrosols for topical application,
such as by inhalation (see, U.S. Pat. Nos. 4,044,126, 4,414,209, and 4,364,923, which
describe aerosols for delivery of a steroid useful for treatment inflammatory diseases,
particularly asthma). These formuiations for administration to the respiratory tract can be
in the form of an aerosol or solution for a nebulizer, or as a microfine powder for
insufflation, alone or in combination with an inert carrier such as lactose. In such a case,
the particles of the formulation will typically have diameters of less than 50 microns,
preferably less than 10 microns.

[0296] The DPP-IV inhibitors may also be formulated for local or topical application,
such as for topical application to the skin and mucous membranes, such as in the eye, in
the form of gels, creams, and lotions and for application to the eye or for intracisternal or
intraspinal application. Topical administration is contemplated for transdermal delivery
and also for administration to the eyes or mucosa, or for inhalation therapies. Nasal
solutions of the DPP-IV inhibitor alone or in combination with other pharmaceutically
acceptable excipients can also be administered.

E. Formulations for other routes of administration
[0297] Depending upon the disease state being treated, other routes of administration,
such as topical application, transdermal patches, and rectal administration, may also be
used. For example, pharmaceutical dosage forms for rectal administration are rectal
suppositories, capsules and tablets for systemic effect. Rectal suppositories are used
herein mean solid bodies for insertion into the rectum that melt or soften at body
temperature releasing one or more pharmacologically or therapeutically active ingredieats.
Pharmaceutically acceptable substances utilized in rectal suppositories are bases or
vehicles and agents to raise the melting point. Examples of bases include cocoa butter
(theobroma oil), glycerin-gelstin, carbowax, (polyoxyethylene giycol) and appropriate
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mixtures of mono-, di- and triglycerides of fatty acids. Combinations of the various bases
may be used. Agents to raise the melting point of suppositories include spermaceti and
wax, Rectal suppositories may be prepared either by the compressed method or by
molding. The typical weight of a rectal suppository is about 2 to 3 gm. Tablets and
capsules for rectal administeation may be manufactured using the same pharmaceutically
acceptable substance and by the same methods as for formulations for oral administration.

F. Examples of Formulations
[0298] The following are particular examples of oral, intravenous and tablet
formulations that may optionally be used with compounds of the present invention, It is
noted that these formulations may be varied depending on the particular compound being
used and the indication for which the formulation is going to be used.

ORAL FORMULATION

Compound of the Present Invention 10-100 mg
Citric Acid Monohydrate 105 mg
Sodium Hydroxide 18 mg
Flavoring
Water q.s. to 100 mL

INTRAVENOUS FORMULATION
Compound of the Present Invention 0.1-10 mg
Dextrose Monohydrate q.s. to make isotonic
Citric Acid Monohydrate 1.05 mg
Sodium Hydroxide 0.18 mg
Water for Injection q.s. to 1.0 mL

TABLET FORMULATION

Compound of the Prezent Invention 1%
Microcrystalline Cellulose 73%
Stearic Acid 25%
Colloidal Silica 1%.
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5. KITS COMPRISING DPP-IV INHIBITORS

[0299] The invention is also directed to kits and other articles of manufacture for
treating diseases associated with DPP-IV. It is noted that diseases are intended to cover all
conditions for which the DPP-IV possesses activity that contributes to the pathology
and/or symptomology of the condition.

[0300] In one embodiment, a kit is provided that comprises a composition comprising
at least one DPP-IV inhibitor of the present invention in combination with instructions.
The instructions may indicate the disease state for which the composition is to be
administered, storage information, dosing information and/or instructions regarding how to
administer the composition. The kit may also comprise packaging materials. The
packaging material may comprise a container for housing the composition. The kit may
also optionally comprise additional components, such as syringes for administration of the
composition. The kit may comprise the composition in single or multiple dose forms.
[0301] In another embodiment, an article of manufacture is provided that comprises a
composition comprising at least one DPP-IV inhibitor of the present invention in
combination with packaging materials. The packaging material may comprise a container
for housing the composition. The container may optionally comprise a label indicating the
disease state for which the composition is to be administered, storage information, dosing
information and/or instructions regarding how to administer the composition. The kit may
also optionally comprise additional components, such as syringes for administration of the
composition. The kit may comprise the composition in single or multiple dose forms.
[0302] It is noted that the packaging material used in kits and articles of manufacture
according to the present invention may form a plurality of divided containers such as a
divided bottle or a divided foil packet. The container can be in any conventional shape or
form as known in the art which is made of a pharmaceutically acceptable material, for
example a paper or cardboard box, a glass or plastic bottle or jar, a re-sealable bag (for
example, to hold a "refill" of tablets for placement into a different container), or a blister
pack with individual doses for pressing out of the pack according to a therapeutic
schedule. The container that is employed will depend on the exact dosage form involved,
for example a conventional cardboard box would not generally be used to hold a liquid
suspension. It is feasible that more than one container can be used together in a single
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package to market a single dosage form, For example, tablets may be contained in a bottle
that is in turn contained within a box. Typically the kit includes directions for the
administration of the separate components. The kit form is particularly advantageous when
the separate components are preferably administered in different dosage forms (e.g., oral,
topical, transdermal and parenteral), are administered at different dosage intervals, or when
titration of the individual components of the combination is desired by the prescribing
physician.

[0303] One particular example of a kit according to the present invention is a so-called
blister pack. Blister packs are well known in the packaging industry and are being widely
used for the packaging of pharmaceutical nnit dosage forms (tablets, capsules, and the
like). Blister packs generally consist of a sheet of relatively stiff material covered with a
foil of a preferably transparent plastic material. During the packaging process recesses are
formed in the’plaslic foil. The recesses have the size and shape of individual tablets or
capsules to be packed or may have the size and shape to accommodate multiple tablets
and/or capsules to be packed. Next, the tablets or capsules are placed in the recesses
accordingly and the sheet of relatively stiff material is sealed against the plastic foil at the
face of the foil which is opposite from the direction in which the recesses were formed. As
a result, the tablets or capsules are individually sealed or collectively sealed, as desired, in
the recesses between the plastic foil and the sheet. Preferably the strength of the sheet is
such that the tablets or capsules can be removed from the blister pack by manually
applying pressure on the recesses whereby an opening is formed in the sheet at the place of
the recess. The tablet or capsule can then be removed via said opening.

[0304] Another specific embodiment of a kit is a dispenser designed to dispense the
daily doses one at a time in the order of their intended use. Preferably, the dispenser is
equipped with a memory-aid, so as to further facilitate compliance with the regimen. An
example of such a memory-aid is a mechanical counter that indicates the number of daily
doses that has been dispensed. Another example of such a memory-aid is a battery-
powered micro-chip memory coupled with a liquid crystal readout, or audible reminder
signal which, for example, reads out the date that the last daily dose has been taken and/or
reminds one when the next dose is to be taken.
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EXAMPLES

1 Preparation Of DPP-TV Inhibitors

[0305] Various methods may be developed for synthesizing compounds according to
the present invention. Representative methods for synthesizing these compounds are
provided in the Examples. It is noted, however, that the compounds of the present
invention may also be synthesized by other synthetic routes that others may devise.

[0306] It will be readily recognized that certain compounds according to the present
invention have atoms with linkages to other atoms that confer a particular stereochemistry
to the compound (e.g., chiral centers). It is recognized that synthesis of compounds
according to the present invention may result in the creation of mixtures of different
sterecisomers (enantiomers, diastereomers). Unless a particular stereochemistry is
specified, recitation of a compound is intended to encompass all of the different possible
stereoisomers.

[0307]) Various methods for separating mixtures of different sterecisomers are known
in the art. For example, a racemic mixture of a compound may be reacted with an optically
active resolving agent to form a pair of diastereoisomeric compounds. The diastereomers
may then be separated in order to recover the optically pure enantiomers. Dissociable
complexes may also be used to resolve enantiomers (e.g., crystalline diasterecisomeric
salts). Diastereomers typically have sufficiently distinct physical propetrties (e.g., melting
points, boiling points, solubilities, reactivity, etc.) that they can be readily separated by
taking advantage of these dissimilarities. For example, diastereomers can typically be
separated by chromatography or by separation/resolution techniques based upon
differences in solubility. A more detailed description of techniques that can be used to
resolve sterecisomers of compounds from their racemic mixture can be found in Jean
Jacques Andre Collet, Samuel H. Wilen, Enantiomers, Racemates and Resolutions, John
Wiley & Sons, Inc. (1981).

[0308] Compounds according to the present invention can also be prepared as a
pharmaceutically acceptable acid addition salt by reacting the free base form of the
compound with a pharmaceutically acceptable inorganic or organic acid. Alternatively, a
pharmaceutically acceptable base addition salt of a compound can be prepared by reacting
the free acid form of the compound with a pharmaceutically acceptable inorganic or
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orgenic base. Inorganic and organic acids and bases suitable for the preparation of the
pharmaceutically acceptable salts of compounds are set forth in the definitions section of
this Application. Alternatively, the salt forms of the compounds can be prepared using
salts of the starting materials or intermediates.

[0309] The free acid or free base forms of the compounds can be prepared from the
corresponding base addition sait or acid addition salt form. For example, a compound in
an acid addition salt form can be converted to the corresponding free base by treating with
a suitable base (e.g., ammonium hydroxide solution, sodium hydroxide, and the like). A
compound in a base addition salt form can be converted to the corresponding free acid by
treating with a suitable acid (e.g., hydrochloric acid, etc).

[0310) The N-oxides of compounds according to the present invention can be prepared
by methods known to those of ordinary skill in the art. For example, N-oxides can be
prepared by treating an unoxidized form of the compound with an oxidizing agent (e.g.,
triflacroperacetic acid, permaleic acid, perbenzoic acid, peracetic acid,
meta-chloroperoxybenzoic acid, or the like) in a suitable inert organic solvent (e.g., a
halogenated hydrocarbon such as dichloromethane) at approximately 0 °C. Alternatively,
the N-oxides of the compounds can be prepared from the N-oxide of an appropriate
starting material.

[0311] Compounds in an unoxidized form can be prepared from N-oxides of
compounds by treating with a reducing agent (e.g., sulfur, sulfur dioxide, triphenyl
phosphine, lithium borohydride, sodium borohydride, phosphorus trichloride, tribromide,
or the like) in an suitable inert organic solvent (e.g., acetonitrile, ethanol, aqueous dioxane,
or the like) at 0 to 80 °C.

[0312] Prodrug derivatives of the compounds can be prepared by methods known to
thoss of ordinary skill in the art (e.g., for further details see Saulnier ef al.(1994),
Bioorganic and Medicinal Chemistry Letters, Vol. 4, p. 1985). For example, appropriate
prodrugs can be prepared by reacting a non-derivatized compound with a suitable
carbamylating agent (e.g., 1,1-acyloxyalkylcarbonochloridate, parg-nitrophenyl carbonate,
or the like).

[0313] Protected derivatives of the compounds can be made by methods known to
those of ordinary skill in the art. A detailed description of the techniques applicable to the
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creation of protecting groups and their removal can be found in T.W. Greene, Protecting
Groups in Organic Synthesis, 3™ edition, John Wiley & Sons, Inc. 1999.

[0314]) Compounds according to the present invention may be conveniently prepared,
or formed during the process of the invention, as solvates (¢.g. hydrates). Hydrates of
compounds of the present invention may be conveniently prepared by recrystallization
from an aqueous/organic solvent mixture, using organic solvents such as dioxin,
tetrahydrofuran or methanol.

[0315] Compounds according to the present invention can also be prepared as their
individual sterecisomers by reacting a racemic mixture of the compound with an optically
active resolving agent to form a pair of diasterecisomeric compounds, separating the
diastereomers and recovering the optically pure enantiomer. While resolution of
enantiomers can be carried out using covalent diasteromeric derivatives of compounds,
dissociable complexes are preferred (e.g., crystalline diastereoisomeric salts).
Diastereomers have distinct physical properties (¢.g., melting points, boiling points,
solubilities, reactivity, etc.) and can be readily separated by taking advantage of these
dissimilarities. The diastereomers can be separated by chromatography or, preferably, by
separation/resolution techniques based upon differences in solubility. ‘The optically pure
enantiomer is then recovered, along with the resolving agent, by any practical means that
would not result in racemization. A more detailed description of the techniques applicable
to the resolution of sterecisomers of compounds from their racemic mixture can be found
in Jean Jacques Andre Collet, Sarnuel H. Wilen, Enantiomers, Racemates and Resoltions,
John Wiley & Sons, Inc. (1981).

[0316] As used herein the symbols and conventions used in these processes, schemes
and examples are consistent with those used in the contemporary scientific literature, for
example, the Journal of the American Chemicat Society or the Journal of Biological
Chemistry. Standard single-letter or thee-letter abbreviations are generally used to
designate amino acid residues, which are assumed to be in the L-configuration unless
otherwise noted. Unless otherwise noted, all starting materials were obtained from
commercial suppliers and used without further purification. Specifically, the following
abbreviations may be used in the examples and thronghout the specification:
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g (grams); mg (milligrams);
L (liters); mL (milliliters);
pL (microliters); psi (pounds per square inch);
M (molar); mM (millimolar);
i.v. (intravenous); Hz (Hertz);
MHz (megahertz); mol (moles);
mmol (millimoles); RT (ambient temperature);
min (minutes); h (hours);
mp (melting point); TLC (thin layer chromatography);
Tr (retention time); RP (reverse phase);
MeOH (methanol); i-PrOH (isopropanol);
TEA (triethylamine); TFA (trifluoroacetic acid);
TFAA (trifluoroacetic anbydride); THF (tetrabhydrofuran);
DMSO (dimethylsulfoxide); EtOAc (ethyl acetate);
DME (1,2-dimethoxyethane); DCM (dichloromethane);
DCE (dichloroethane); DMPF (N,N-dimethylformamide);

DMPU (N,N’-dimethylpropyleneurea); CDI (1,1-carbonyldiimidazole);
IBCF (isobutyl chloroformate); HOAC (acetic acid);
HOSu (N-hydroxysuccinimino), HOBT (1-hydroxybenzotriazole);

B0 (diethyl ether); EDCI (ethylcarbodiimino
hydrochloride);

BOC (tert-butyloxycarbonyl); FMOC (9-fluorenylmethoxycarbonyl);

DCC (dicyclohexylcarbodiimino); CBZ (benzyloxycarbonyl);

Ac (acetyl); atm (atmosphere);

TMSE (2«(trimethyisilyl)ethyl); =~ TMS (trimethylsilyl);

TIPS (triisopropylsilyl); TBS (t-butyldimethylsilyl);

DMAP (4-dimethylaminopyridine); Me (methyl);

OMe (methoxy); Et (ethyl);

Et (ethyl); tBu (tert-butyl);

HPLC (high pressure liquid chomatography);
BOP (bis(2-ox0-3-oxazolidinyl)phosphinic chloride);
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TBAF (tetra-n-butylammonium fluoride);

mCPBA. (meta-chloroperbenzoic acid.
[0317]  All references to ether or Et;O are to diethyl ether; brine refers to a saturated
aqueous solution of NaCl. Unless otherwise indicated, all temperatures are expressed in
°C (degrees Centigrade). All reactions canducted under an inert atmosphere at RT unless
otherwise noted.
[0318] 'HNMR spectra were recorded on a Bruker Avance 400. Chemical shifts are
expressed in parts per million (ppm). Coupling constants are in units of hertz (Hz).
Splitting patterns describe apparent multiplicities and are designated as s (singlet), d
(doublet), t (triplet), q (quartet), m (multiplet), br (broad).
[0319] Low-resolution mass spectra (MS) and compound purity data were acquired on
a Waters ZQ LC/MS single quadrapole system equipped with electrospray ionization (ESY)
source, UV detector (220 and 254 nm), and evaporative light scattering detector (ELSD).
Thin-layer chromatography was performed on 0.25 mm E. Merck silica gel plates (60F-
254), visualized with UV light, 5% ethanolic phosphomolybdic acid, Ninhydrin or p-
anisaldehyde solution. Flash column chromatogrephy was performed on silica gel (230-
400 mesh, Merck).

2. Synthetic Schemes For DPP-IV Inhibitors Of The Present Invention

[0320] DPP-1V inhibitors according to the present invention may be synthesized
according to a variety of reaction schemes. Some illustrative schemes are provided herein
in the examples. Other reaction schemes could be readily devised by those skilled in the
art.

[032]1] In the reactions described hereinafter it may be necessary to protect reactive
functional groups, for example hydroxy, amino, imino, thio or carboxy groups, where
these are desired in the final product, to avoid their unwanted participation in the reactions.
Conventional protecting groups may be used in accordance with standard practice, for
examples see T.W. Greene and P. G. M. Wuts in "Protective Groups in Organic
Chemistry” John Wiley and Sons, 1991.

[0322] By varying the Ql and Q?, Ry, Rz, and R; groups, a wide variety of different
DPP-1V inhibitors according to the present invention may be synthesized.

92



SY

WO 2005/095381 PCT/US2004/042209

[0323] In each of the above reaction schemes, the various substituents may be selected
from among the various substituents otherwise taught herein.

[0324] Descriptions of the syntheses of particular compounds according to the present
invention based on the above reaction schemes are set forth herein.

3. Examples Of DPP-IV Inhibitors

[0325] The present invention is further exemplified, but not limited by, the following
examples thet describe the synthesis of particular compounds according to the invention.

Experimental Methods

“' f«io e /EE %,
gt AR <

1 3

""O- ZHCt H\
NHz 'ko
NaHCO3
MaOH , 100°C, 2h

{70-76%)

[0326] ZF(G-ChIoro-ZA-dloxo-SA-dlhydro-ZH-pyﬂmldm-l-ylmethyl}benmmuﬂe
(2). To a solution of 6-chlorouracil (20 g, 122 mmol) in a mixture of DMF-DMSO (6:1,
600 mL) under nitrogen at 0 °C, was added sodium hydride (60%, 5.5 g, 137 mmol) in
portions. After 0.5h, lithium bromide (8 g, 96 mmol) was added into the mixture and
stirred for 15 min at 0 °C. A solution of a*Bromo-o-tolunitrile (25.1 g, 128 mmol) in
DMF (30 mL) was added dropwise, and stirred at this temperature for 1 h, and then RT
overnight. Jt will be understood that alkylation of the amine may be performed under
standard conditions known in the art, including the use of a base such as NaH, LiH or the
like in an organic solvent or mixture of solvents. The solvent may include DMSO, THF,
DMF and the like, or mixtures thereof. In addition, additives may be used, including LiBr,
Lil, Nal and the like. The mixture was evaporated and co-evaporated with water in vacuo
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to remove most of the DMF, and then poured into ice water (1L). The precipitate was
collected by filtration. The crude product was suspended in hot AcOEt-CHC]; and
sonicated for 5 min, allowed to stand at 0 °C for 1h, and then filtered to give a white solid
of the title compound (19 g) in 54% yield. It will also be understood by those skilled in
the art that purification may be accomplished using various methods known in the art,
including washing with an aqueous/organic solvent or mixture of solvents,
recrystallization and/or column chromatography. Non-limiting examples of organic
solvents and solvent mixtures may include ethyl acetate, isopropyl acetate, acetone, THF
and the like. 'H-NMR (400 MHz, DMSO): § 11.82 (s, 1H), 7.87 (d, 1H, ] =7.6 Hz), 7.71
(t, IH, J=7.6 Hz), 7.51 (t, 1H, J = 7.6 Bz), 7.37 (d, 1H, ] = 8 Hz), 6.06 (s, 1H), 5.31 (s,
ZH). MS (ES) [m+H] calc’d for CypHoCIN3O,, 262.0; found 262.0.

[0327)  2-(6-Chloro-3-methyl)-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl)-
benzonitrile (3). To a cold (0 °C) solution of benzylated 6-chlorouracil 2 (10 g, 38 mmol)
in DMF-THF (1:1, 300 mL) under nitrogen, was added NaH (60%, 1.6 g, 39.9 mmol) in
portions, followed by adding LiBr (2g). The mixture was stirred at r.t for 20 min, After
adding iodomethane (5.4 mL, 76 mmol), the flask was sealed and stirred at this
temperature for 10 min, rt for 2h, and 35 °C overnight, and then concentrated in vacuo. It
will be understood that alkylation of the amine may be performed under standard
conditions known in the art, including the use of a base such as NaH, LiH or the like in an
organic solvent or mixture of solvents. The solvent may include DMSO, THF, DMF and
the like, or mixtures thereof. In addition, additives may be used, including LiBr, Lil, Nal
and the like. For example, the alkylation can be performed using methyliodide and K,CO»
in acetone. The reaction may be performed at about 15-45 °C, preferably at about 20-43
°C, and more preferably at about 3541 °C until the reaction is complete. The residue was
dissolved in CHCl; and washed with water and brine, dried (Na»SO,), and filtered then
concentrated in vacuo. The crude product was crystallized from THF-Hexanes to give 7.6
g (72%) of the title compound 3. It will also be understood by these skilled in the art that
the benzonitrile may be purified in a variety of organic solvents or solvent mixtures. For
example, the benzonitrile can be purified by adding a mixture of dichloromethane and
heptane. Optionally, the benzonitrile may be further purified in an organic solvent or
mixture of solvents such as dichloromethane, chloroform, acetonitrile, THF, ethyl acetate,
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isopropyl acetate and the like. Preferably, the product is purified and washed with ethyl
acetate. "H NMR (400 MHz, DMSO): § 7.87 (d, 1H, J = 7.6 Hz), 7.70 (t, 1H, ] = 7.6 Hz),
71.51(t, 1H, J = 7.6 Hz), 740 (4, 1H, ] = 8 Hz), 6.21 (s, 1H), 5.38 (s, 2H), 3.28 (s, 3H).
MS (ES) [m+H] calc'd for Cy3H;CIN30,, 276.1; found 276.1.

[0328] 2-{6-[3(R)-~Amino-piperidin-1-yI}-3-methyl-2.4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yhnethyl}-benzonitrile (4). 2-(6-Chloro-3-methyl-2,4-dioxo-3,4-dihydro-2-
H-pyrimidin-1-ylmethyl)-benzonitrile (330 mg, 1.08 mmol), (R)-3-amino-piperidine
dihydrochloride (246 mg, 1.4 mmol) and sodium bicarbonate (500mg, 5.4 mmol) were
stirred with 200 mg activated molecular sieves (4A) in dry MeOH (5 mL) at 100 °C for 2
h. The reaction was filtered through Celite, concentrated in vacuo, and then diluted with
CHCI;, and washed with water. The water phase was extracted with CHCl; and the
combined organic phases were washed with water, dried (NazS0,), and filtered. TFA
(1mL) was added into the solution which was then concentrated in vacuo. The residue was
dissolved in a small amount of MeOH, and Et,O was added to force precipitation. The
mixture was allowed to stand at RT overnight. It will be understood by those skilled in the
art that condensation with the amine or amine hydrochloride may be performed in a
solvent or mixture of solvents with a base, such as potassinm carbonate, sodium
bicarbonate and the like, or mixtures thereof. The solvent may comprise both protic and
aprotic solvents, or mixtures thereof. For example, the solvent may comprise a mixture of
isopropyl alcohol and water. Purther, the reaction may be heated to about 30-100 °C,
preferably about 35-55 °C, and more preferably about 45-50 °C until the reaction is
complete. Solvents were decanted, and the solid was washed with Bt;O two times to give
270 mg product as off-white powder. It will also be understood that the product may be
further purified by washing with an organic solvent or mixture of solvents. Non-limiting
examples of solvent or solvent mixtures include isopropyl acetate, ethyl acetate,
dichloromethane, heptane, and the like. Further, the product may optionally be purified by
column chromatography.

[0329] The benzonitrile product may be isolated as the free base if desired, but
preferably, the product may be further converted to the comesponding acid addition salt,
such as the beazoic acid salt. Preferably, the benzoaitrile product is treated with benzoic
acid to form 2-[6-(3-amino-piperidin-1-yl)-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-
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1-ylmethyl]-benzonitrile benzoate (4). Preparation and isolation of the benzoate salt may
be performed by conventional methods for the formation of acid addition salts. "H-NMR
(400 MHz, CDCl3-CD-0D 10:1): 8 7.82 {d, 1H, J = 7.6 Hz), 7.65 (t, 1H, J =7.6 Hz), 7.46
(t, 14, J=7.6 Hz), 7.23 (d, 1H, J = 8.0 Hz), 5.42 (s, 1H), 5.50-5.00 (ABq, ZH, J = 41.6,
15.2 Hz), 3.30 (m, 2H), 3.16 (s, 3H), 2.91 (m, 1H), 2.76 (m, 2H), 1.93 (m, 1H), 1.79 (m,
1H), 1.51 (m, 2H). MS (ES) [m+H] calc'd for C;sH2NsO;,, 340.2; found, 340.2.
[0330] In each of the above steps, the isolation and/or purification steps of the
intermediate compounds may be avoided if the intermediates from the reaction mixture are
obtained as relatively pure compounds and the by-products or impurities of the reaction
mixture do not interfere with the subsequent reaction steps. Where feasible, one or more
isolation steps may be eliminated to provide shorter processing times, and the elimination
of further processing may also afford higher overall reaction yields.

Compound 5

0

N
[0331] 2-{6-[3(R)-Amino-piperidin-1-yI]-3-ethyl-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl}-bemzonitrile TFA salt (5). The title compound, 5, was prepared
from sample 2 using the procedures described in the preparation of samples 3 and 4,
except that ethyl bromide was used in place of iodomethane. *H-NMR (400 MHz, CDCls-
CD,0D 10:1): 8 7.66 (d, /=7.8 Hz, 1 H), 7.59 (td, J=7.8, 1.4 Hz, 1 H), 7.40 (t, F=7.6 Hz, 1
H), 7.26 (d, J=7.6 Hz, 1 H), 5.41 (s, 1 H), 5.13 - 5.23 (ABq, 2H, I =41.6, 15.2 Hz), 3.91
(g, /=7.1 Hz, 2 H), 3.37 (m, 2 H), 2.87 - 2.98 (m, 2 H), 2.70 (m, 1 H), 2.12 (m, 1 H), 1.88
(m, 1 H), 1.67 (m, 2 H), 1.15 (t, /=6.9 Hz, 3 H). MS (ES) [m+H] calc’d for CigHyN5O;,
354.2; found, 354.2.
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Comnou:d 6
jel

N
[0332] 2-{6-[3(R)-Amino-piperidin-1-yI]-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
yimethyl}-benzonitrile (6). The title compound 6 was prepared from compound 2 by the
procedure used in preparation of compound 4. "H-NMR (400 MHz, CDCls-CD,OD 10:1):
87.65(d, J;<1.5Hz, 1 H), 7.58 (t, J=7.8 Hz, 1 H), 7.39 (t, =7.5Hz, 1 H), 7.27 (d, J=7.8
Hz, 1 H), 5.32 (s, 1 H), 5.13 - 5.13 (ABq, 2H, J = 30.0, 15.0 Hz), 3.39 (m, 2 H), 2.95 (m, 2
H), 2.69 (m, 1 H), 2.12 (m, 1 H), 1.85 (m, 1 H), 1.64 (m, 2 H). MS (ES) [m+H] calc’d for
Ci7HagNsO;, 326.2; found, 326.2.

Compound 7

b

N
[0333]  2-{6-[3(R)-Amino-piperidin-1-yI]-5-chloro-3-methyl-2,4-dioxo-3,4-dihydro-
2H-pyrimidin-1-ylmethyl}-benzonitrile (7). Compound 4 (40 mg, 0.1 mmol) in CHCl;
(2 mL) was treated with SOCl; (200pL) at 100 °C for 30 min, concentrated, and then
purified by LC-MS to give the title compound 7. *H-NMR (400 MHz, CDCl3-CD;0D
10:1): § 7.73 (d, J=7.6 Hz, 1 H), 7.64 (t, J=7.6 Hz, 1 H), 7.45 (t, J=7.6 Hz, 1 H), 7.14 (d,
J=8.1 Hz, 1 H), 5.32 - 5.42 (m, 2 H), 3.43 (s, 3 H), 3.33 - 3.40 (m, 2 H), 3.17 (m, 2 H),
2.87 (s, 1 H), 2.08 (m, 1 H), 170 (m, 1 H), 1.32 - 1.43 (m, 2 H). MS (BS) [m+H] calc’d
for C1sH:CIN5Oy, 374.1; found, 374.1. '
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Compound 8
X,
o

[0334] 6-[3 (R)-Amino-piperidin-1-yI]-1-(2-bromo-benzyl)-1H-pyrimidine-2,4-
dione (8). The title compound was prepared in two steps. The first step was
accomplished using the procedure for the preparation of compound 2, except that 2-
bromobenzylbromide was used in the place of a-Bromo-o-tolunitrile. The crude product
was then converted to the title compound by the method used in the preparation of
compound 4. "H-NMR (400 MHz, CDCl,-CD;0D 10:1): 5 7.52 (d, J=8.1Hz, 1 H), 7.24 (t,
J=1.8 Hz, 1 H), 7.10 (t, =7.8 Hz, 1 H), 6.89 (d, J=7.579 Hz, 1 H), 5.27 (s, 1 H), 4.92 -
5.04 (ABq, J =34.1, 15.0 Hz, 2H), 3.27 (bd, /=10.4Hz, 1 H), 3.09 - 3.18 (m, 1 H), 2.89
(m, 1 H), 2.70 (t, /=10.9Hz, 1 H), 2.48 (t, J=12.0 Hz, 1 H), 2.03 (m, 1 H), 1.60 - 1.71 (1m0, 1
H), 1.42 - 1.53 (m, 2 H). MS (ES) [m+H] calc’d for C1sH20BrN4O2, 379.1; found, 379.1.

Compound 9

20

[0335] 6-[3 (R)-Amino-piperidin-1-yl]-1-(2-lodo-benzyl)-1H-pyrimidine-2,4-dione
(9). The title compound was prepared by the procedure described ir the preparation of
compound 8, except that 2-iodobenzyl chloride was used as the benzylating reagent. 'H-
NMR (400 MHz, CDCl;-CD,0D 10:1): 3 7.76 (d, J=7.6Hz, 1 H), 7.21 {t, J=7.3 Hz, 1 H),
6.89 (t, /=7.2 Hz, 1 H), 6.79 (d, /=7.3 Hz, 1 H), 5.26 (s, 1H), 4.79 - 4.92 (ABq, J=34.1,
6.7.0 Hz, 2H), 3.27 (m, 1 H), 3.13 (s, 1 H), 2.85 (d, /=11.6 Hz, 1 H), 2.70 (m, 1 H), 2.41
(m, 1 H), 2.02 (m, 1 H), 1.60 (m, 1 H), 1.45 (m, 2 H). MS (ES) [m+H] calc'd for
C1gH20IN1O3, 427.1; found, 427.1.
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[0336] 6-[3 (R)-Amino-piperidin-1-yl]-1-(2-bromo-5-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione (10). To a solution of 6-chlorouracil (220 mg, 1.5 mmol) in a
mixture of dry DMP-DMSO (6:1, 5 mL) under nitrogen at 0 °C, was added sodium
hydride (60%, 61 mg, 1.8 mmol) in portions. After 0.5h, lithium bromide (83 mg, 1
mmol) was added and the mixture was stirred for 15 min at 0 °C. A solution of 2-bromo-
5-fluoro-benzyl bromide (497 mg, 1.8 mmeol) in DMF (30 mL.) was added dropwise, and
stirred at this temperature for 1 h, and thea RT ovemnight. The mixture was evaporated
and co-evaporated with water in vacuo to remove most of the DMF, and then poured into
ice-water. The precipitate was collected by filtration, and then suspended in cold MeOH
and filtered. The solution was concentrated to give the crude monobenzylated product.
[0337]1 The crude product was treated with NaH and Mel using the procedure described
in the preparation of compound 3, followed by the procedure used in the preparation of
compound 4 to give the title compound. "H-NMR (400 MHz, CDCl3-CD;0D 10:1) 5 7.46
(dd, /=8.7, 5.2 Hz, 1 H), 6.82 (td, J=8.3, 2.9Hz, 1 H), 6.59 (dd, /=9.1, 3.0 Hz, 1 H), 5.28
(s, 1H), 4.99 - 5.06 (ABq, J = 41.7, 16.7 Hz, 2H), 3.28 (m, 1H), 3.23 (s, 3 H), 3.13 - 3.21
(m, 1 H), 2.86 (bd, J=12.6 Hz, 1 H), 2.71 (t, J=10.5 Hz, 1 H), 2.47 (t, J=11.0 Hz, 1 H),
2.00 - 2.08 (m, 1 H), 1.65 - 1.74 (m, 1 H), 1.42 - 1.53 (m, 2 H). MS (ES) [m+H] calc’d for
C17HBrFN4O;, 411.1; found, 411.1.

Compound 11
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[0338] 6-[3 (R)-Amino-piperidin-1-yl]-1-(2-chloro-5-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione (11). The title compound was prepared from compound 1 using the
same procedures as the preparation of compound 10, except that 2-chloro-5-fluoro-benzyl
bromide was used in the place of 2-bromo-5-fluoro-benzyl bromide. *H-NMR (400 MHz,
CDCl;-CD50D 10:1): & 7.34 - 7.40 (dd, J=8.5, 5.1 Hz, 1 H), 6.97 (td, /=8.3, 2.9 Hz, 1 H),
6.72 (dd, 7=9.0, 2.9 Hz, 1 H), 5.41 (s, 1 H), 5.11 - 5.19 (ABq, J = 41.7, 16.7 Hz, 2H), 3.37
(s, 1 H), 3.32 (s, 3H), 3.23 - 3.30 (m, 1 H), 2.96 (d, J=12.1 Hz, 1 H), 2.81 (t, /=10.2 Hz, 1
H), 2.59 (t, J=11.1 Hz, 1 H), 2.13 (d, /=10.4 Hz, 1 H), 1.76 - 1.86 (m, 1 H), 1.52 - 1.63 (m,
2H). MS (ES) [m+H] calc’d for Cy7HCIFN4O;, 3617.1; found 367.1.

Compound 12

) ﬁl
OJ\ I N ~NH2

F cl
[0339] 6-[3 (R)-Amino-piperidin-1-yI]-1-(2-chloro-4-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione (12). The title compound was prepared from compound 1 using the
same procedures as described the preparation of compound 10, except that 2-chloro-4-
fluoro-benzyl bromide was used in the place of 2-bromo-5-fluoro-benzy! bromide. 'H-
NMR (400 MHz, CDCl3-CD>OD 10:1) § 7.15 (dd, /=8.211, 2,400 Hz, 1 H), 6.95 - 7.06
(m, 2 H), 5.40 (s, 1 H), 5.09 - 5.18 (ABq, /= 37.7, 159 Hz, 2H), 3.33 - 3.39 (m, 1 H),
3.30 (s, 3 H), 3.23 - 3.29 (m, 1 H), 2.98 (bd, J=12.9 Hz, 1 H), 2.79 (t, J=10.4 Hz, 1 H),
2.55-2.66 (t, =112 Hz, 1 H), 2.13 (m, 1 H), 1.78 - 1.88 (m, 1 H), 1.55 - 1.65 (m, 2 H).
MS (BS) [m+H] calc’d for Cy7Ha;CIFN4O,, 367.1; found 367.1.

Compound 13
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[0340] 6-[3 (R)-Amino-piperidin-1-yl}-1-(2-bromo-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione (13). The title cornpound was prepared from compound 1 used the
procedures described in the synthesis of compound 10, except that 2-bromo benzyl
bromide was used in the place of 2-bromo-5-fluoro-benzyl bromide. 'H-NMR (400 MHz,
CDCl3-CD;0D 10:1): & 7.45 (d, /=7.8 Hz, 1 H), 7.16 (t, J=7.5 Hz, 1 H), 7.03 (t, /=7.2 Hz,
1 H), 6.80 (d, /=7.3 Hz, 1 H), 5.28 (s, 1 H), 4.93 - 5.05 (ABq, 2H, ] = 36.4, 16.4 Hz), 3.22
(m, 1H), 3.19 (m, 3 H), 3.09 (m, 1 H), 2.84 (d, J=12.6 Hz, 1 H), 2.63 (t, J=10.5 Hz, 1 H),
242 (t, J=10.9 Hz, 1 H), 1.97 (d, J=11.1 Hz, 1 H), 1.58 - 1.69 (m, 1 H), 1.38 - 1.48 (m, 2
H). MS (BS) [m+H] calc’d for Cr;HzBrN,O,, 393.1; fonnd, 393.1.

Compound 14 Compound 15

cr, @i

[0341] 2-{6-[Azepan-3(1)-ylamino]-3-methyl-2,4-dloxo-3,4-dihydro-2H-pyrimidin-
1-ybmethyl}-benzonitrile (14) and 2~-{6-[3(+)-Amino-azepan-1-yl]-3-methyl-2,4-dioxo-
3,4-dihydro-2H-pyrimidin-1-ylmethyl}-benzonitrile (15). Title compounds 14 and 15
were prepared from compound 3 (70 mg, 0.27 mmol) and azepan-3-ylamine (70 mg, 0.61
mg) using the procedure for the preparation of compound 4. Both compounds were
purified by LC-MS.

[0342] 14: 'H-NMR (400 MHz, CDCl;-CDs0D 10:1) § 7.77 (d, /=7.8 Hz, 1 H), 7.66
(t, 7=7.6 Hz, 1 H), 7.47 (t, /=8.0 Hz, 1 H), 7.36 (d, J=8.1 Hz, 1 H),5.54 (5, 1 H), 549 (s, 1
H), 5.27 - 5.36 (ABq, J = 26.0, 16.4 Hz, ZH), 3.50 (m, 2 H), 3.37 (s, 2 H)), 3.26 (s, 3 H),
3.12 (m, 1H), 3.04 (m, 1H), 2.07 (m, 1H), 1.86 (m, 1H), 1.60 - 1.71 (m, 3H). MS (ES)
[m+H] cale’d for CigHa4N5O,, 354.2; found, 354.2.

[0343] 15: 'H-NMR (400 MHz, CDCls-CD,OD 10:1) § 7.77 (d, J=8.1 Hz, 1 H), 7.63
(t, J=7.6 Hz, 1 H), 746 (t, J=8.0 Hz, 1 H), 7.19 (d, J=7.6 Hz, 1 H), 548 (s, 1H), 544 -
5.52 (ABq, J=61.9, 18.4 Hz, 2H), 3.80 (3, 1 H), 3.58-3.50 (m, 1 H), 3.39-3.39 (m, 1 H),
3.26 (s, 3 H), 3.13 (m, 1 H), 2.89 (t, J =12.4 Hz, 1 H), 2.04 (m, 1 H), 1.93 (m, 1 H), 1.86
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(m, 2 H), 1.59 - 1.70 (m, 2 H). MS (ES) [m+H] calc’d for Cy9HzNs02, 354.2; found,
354.2.
Compound 16

NHEXNH

N Yo

&
[0344] 2-[6-(2-Amino-ethylamino)-3-ethyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl]-benzonitrile (16). Compound 2 (150 mg, 0.57 mmeol) in THF-DMSO (6:1,
4mL) was treated with 60% NaH (26 mg, 0.65 mmol), followed by adding ethyl bromide
(300uL). In a sealed tube, ~20% crude product in dry MeOH (3 mL) was treated NaHCO,
and ethane-1,2-diaraine (200pL) at 120 °C for 2h, and purified by LC-MS to give the title
compound 16. TH-NMR (400 MXIz, CDCl3-CD2OD 10:1) 8 7.70 (d, J=7.8 Hz, 1 H), 7.58
(t, =1.7 Hz, 1 H), 740 (t, J=1.4 Hz, 1 H), 7.12 (d, J=8.1 Hz, 1 H), 5.37 (s, 2 H), 3.95 (q,
J=6.8 Hz, 2 H), 3.45 (t, J=5.9 Hz, 2 H), 3.11 (t, /=6.1 Hz, 2 H), 1.19 (t, /=6.8 Hz, 3 H).
MS (ES) [m+H] calc'd for CysHxNsOy, 314.2; found 3142,

Compound 17
N Y 0
O
N ,ONHz

SN
[0345] 2-{6-[3(R)-Amino-piperidin-1-yI]-3-(3-cyano-benzyl)-2,4-dloxo-3,4-dihydro-
2H-pyrimidin-1-ylmethyl}-benzonitrile (17). Compound 2 (65 mg, 0.25 mmol) in
DME-DMF (2:1, 2.5 mL) was treated with 60% NaH (15 mg, 0.38 mmol) at 0 °C for 20
min, and then LiBr (25 mg) was added. 10 min later, m-cyano-benzyl bromide (55mg,
0.28 mg) was added, and the mixture was stirred at RT for 5h, and concenirated. The
crude residue was dissolved in MeOH (3 mL). (R)-3-Amino-piperidine dihydrochloride
(52 mg, 0.3 mmol) and sodium bicarbonate (100 mg) were added. The mixture was heated
in a sealed tube at 120 °C for 2h, and then filtered and concentrated. LC-MS purification
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gave the title compound 17 in 84% yield. 'H-NMR (400 MHz, CDCl;-CD50D 10:1) 3
7.67 (d, J=7.8 Hz, 1 H), 7.52 - 7.62 (m, 4 H), 7.35 - 7.46 (m, 2 H), 7.27 (d, J=7.8 Hz, 1 H),
5.43 (s, 1 H), 5.15 - 5.31 (ABq, J=40.9, 13.7 Bz, 2 H), 5.04 (s, 2 H), 3.40 (5, 1 H), 3.40 (m
1 H), 3.03 (m,1 H), 2.91 (m, 1 H), 2.76 (s, 1 H), 2.13 (s, 1 H), 1.92 (m, 1 H), 1.63 - 1.74
(m, 2 H). MS (BS) (m+H] calc’d for CpsH,sNGO,, 441.2; found 441.2,

Compound 18

I o

[0346] 2-{6-[3(R)-Amin0-PlPerldhl-1-!l]-3-(2-cyan0-benzyl)-2;4-dloxo-3,4-dlhydr°-
2H-pyrimidin-1-ylmethyl}-benzonitrile (18). Title compound 18 was prepared by the
methods used in the preparation of compound 17, except that a-bromo-o-tolunitrile was
used in the place of m-cyano-benzy! bromide. "H-NMR (400 MHz, CDCl,-CD;0D 10:1)
8 1.64 (d, J/=6.8Hz, 1H), 7.60 (d, J=7.8Hz, 1H), 7.55 {t, J=7.8Hz, 2 H), 7.44 (t, J=7.6Hz, 1
H), 7.38 (t, J=7.5 Hz, 1 H), 7.31 (t, J=7.6Hz, 1H), 7.27 (d, J/=7.8 Hz, 1H), 7.12 (d, J=7.8
Hz, 1 H), 5.45 (s, 1 H), 5.15 - 5.32 (m, 4 H), 3.36 - 3.47 (m, 2 H), 2.98 (m, 2 H), 2.10 (m,
1 H), 1.91 (m, 1 H), 1.68 (m, 2 H). MS (ES) [m+H] calc’d for CasHasNsO,, 441.2; found
4412,

‘\NHg

Compound 19

™

N
[0347] 2-{6-[3(R)-Amino-piperidin-1-yI]-3-(4-cyano-benzyl)-2,4-dioxo-3,4-dihydro-
2H-pyrimidin-1-yimethyl}-benzonitrile (19). Title compound 19 wes prepared by the
methods used in the preparation of compound 17, except that p-cyano-benzyl bromide was
used in the place of m-cyano-benzyl bromide. 'H-NMR (400 MHz, CDCls-CDsOD 10:1)
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$7.70 (d, /=1.8 Hz, 1 H), 7.56 - 7.63 (m, 3 H), 7.46 (m, 3 H), 7.29 (d, J=7.8 Hz, 1 H),
547 (s, 1 H),5.16 - 5.36 (ABq, J=51.1, 147 Hz, 2 H), 5.11 (s, 2 H), 3.36 - 3.47 (m, 2 H),
2.90-3.07 (m, 2 H), 2.79 (s, 1 H), 2.15 (3, 1 H), 1.95 (s, 1 H), 1.73 (5, 2 H). MS (ES)
[m+-H] calc’d for CasHasNsOs, 441.2; found 441.2.

Compound 20

Hz""'< >
N

\ N>—>=°H
Gr3o

[0348] 2-[6-(3-Amino-piperidin-1-yI)-3-(1H-benzoimidazol-2-ylmethyl)-2,4-dioxo-
3,4-dihydro-2H-pyrimidin-1-ylmethyl]-benzonitrile (20). Title compound 20 was
prepared by the methods used in the preparation of compound 17, except that 2-
chloromethyl benzimidazole was used in the place of m-cyano-benzyl bromide. 'H-NMR
(400 MHz, CDCl13-CD,OD 10:1) & 7.67(d, J=3.0Hz, 1H), 7.65-7.56(m, 2 H), 7.47 (d,
J=3.3 Hz, 2 H), 746 {d, J=3.3 Hz, 1 H), 7.37-7.40 (m, 2 H), 5.52 (s, 3 H), 5.23 (3, 2 H),
3.51 (d, J=9.6 Hz, 1 H), 3.36 (m, 1 H), 2.87 - 2.92 (m, 2 H), 2.64 - 2.72 (m, 1 H), 2.09 (m,
1 H), 1.76 (m, 1 H), 1.52-1.64 (m, 2 H). MS (ES) [m+H] calc’d for CpsHzgN705, 456.2;
found 456.2.

Compound 21

Q
\ :;:}:o
I3

[0349]  2-{6-[3(R)-Amino-piperidin-1-yi]-2,4-dioxo-3-(4-pyrazol-1-y1-benzyl)-3,4-
dihydro-2H-pyrimidin-1-yimethyl}-benzonitrile (21). Title compound 21 was prepared
by the methods used in the preparation of compound 17, except that 1-(4-bromomethyl-
phenyl)-1H-pyrazole was used in the place of m-cyano-benzyl bromide. 'H-NMR (400
MHz, CDCl5-CD50D 10:1) 5 7.90 (4, J=2.5 Hz, 1 H), 7.71 (4, /=1.8 Hz, 1 H), 7.65 (d,
J=7.6 Hz, 1 H}, 7.51 - 7.58 (m, 3 H), 7.43-7.37(m, 3 H), 7.22 (d, =7.8 Hz, 1 H), 647 (t,
J=2.1 Hz, 1 H), 543 (s, 1H), 5.14 - 5.30 (ABq, J=41.2, 16.4 Hz, 2 H), 5.05 (s, 2 H), 3.32-

104



WO 2005/095381 PCT/US2004/042209

340 (m, 2H), 2.96 (m,1 H), 2.89 (m, 1 H), 2.70 {m, 1 H), 2.10 (m, 1 H), 1.88 (m, 1 H),
1.66 (s, 2 H). MS (ES) [m+H] calc’d for C;H;3N70,, 482.2; found 482.2.
Compound 22

HzN'-'Q
N\ N>=>=0 @
O
[0350] 2-{6-[3(R)-Amino-piperidin-1-yl]-2,4-dioxo-3-(3-pyrrol-1-yl-benzyl)-3,4-
dihydro-2H-pyrimidin-1-ylmethyl}-benzonitrile (22). Title compound 22 was prepared
by the methods used in the preparation of compound 17, except that 1-(3-bromomethyl-
phenyl)-1H-pyrrole was used in the place of m-cyano-benzyl bromide. "H-NMR (400
MHz, CDCl;-CD;0D 10:1) § 7.59 (d, J=7.3 Hz, 1 H), 7.48 (t, J=7.7 Hz, 1 H), 7.24 - 7.36
(m, 4 H), 7.21 (t, /=7.6 Hz, 2 H), 7.02 (t, J = 2.1 Hz, 2 H), 6.32 (t, /= 2.0 Hz, 2 H), 5.42
(s, 1H), 5.11 - 5.20 (ABq, /= 44.7, 15.9 Hz, 2 H), 5.06 (s, 2 H), 3.36 (m, 2 H), 2.98 (m, 1
H), 2.89 (m, 1 H), 2.70 (m, 1 H), 2.10 (m, 1 H), 1.88 (m, 1 H), 1.73-1.58 (m, 2 H). MS
(ES) [m+H] calc’d for Cz3HagNgO;, 481.2; found 481.2.
Compound 23

S
bt

[0351] 6-[3 (R)-Amino-piperidin-1-yI]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-
2H-pyrimidin-1-ylmethyl}-thiophene-3-carbonitrile (23). Title compound 23 was
prepared by the methods nsed in the preparation of compound 17, except that 2-
bromomethyl-thiophene-3-carbonitrile was used in the place of m-cyano-benzyl bromide.
H-NMR (400 MHz, CDC1,-CD-0D 10:1) & 7.65 (d, J=7.6 Hz, 1 H), 7.57 (t, J<7.8 Hz, 1
H), 7.40 (t, =7.7 Hz, 1 H), 7.29 (d, J=7.8 Hz, 1 H), 7.25 (dd, J=5.3, 1.3 Hz, 1 H), 7.11
(dd, J=5.3, 1.0 Hz, 1 H), 5.45 (s, 1 H), 5.35 (s, 2 H), 5.15 - 5.33 (ABq, J=45.0, 15.5 Hz, 2
H), 3.38 (bd, /=10.1 Hz, 2 H), 2.98 (m, 2 H), 2.72 (5, 1 H), 2.12 (d, /=7.3 Hz, 1 H), 1.83 -
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1.93 (m, 1 H), 1.61 - 1.72 (m, 2 H). MS (BS) [m+H] calc’d for C;3H2sN¢0s, 447.1; found
447.1.

Compound 24
v Eniu Lo
WNUMO

[0352] 3-{4-[3(R)-Amino-piperidin-1-yI]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-
2H-pyrimidin-1-ylmethyl}-benzolc acid methyl ester (24). Title compound 24 was
prepared by the methods used in the preparation of compound 17, except that 3-
bromomethyl-benzoic acid methyl ester was used in the place of m-cyano-benzyl bromide.
'H-NMR (400 MHz, CDCl5-CD,OD 10:1) § 7.99 (s, 1 H), 7.91 (d, J=7.8 Hz, 1 H), 7.65
(d, 7=7.6 Hz, 1 H), 7.56 (d, J=7.9 Hz, 1 H), 7.52 (d, J=7.6 Hz, 1 H), 7.3% (t, J/=7.6 Hz, 1
H), 7.34 (t, J=7.6 Hz, 1 H), 7.23 (d, J=8.1 Hz, 1 H), 5.44 (s, 1 H), 5.12 - 5.31 (ABq,
J=43.7, 15.9 Hz, 2 H), 5.08 (s, 2 H), 3.90 (s, 3 H), 3.31 - 3.39 (m, 2 H), 2.98 (d, /=11.9
Hz, 1 H), 2.87 (m, 1 H), 2.71 (m, 1 H), 2.11 (m, 1 H), 1.89 (m, 1 H), 1.73-1.59 (m, 2 H).
MS (ES) [m+H] calc’d for CosHgNsOy4, 474.2; found 474.2.
Compound 25

HzN' 1.

)
e

[0353]  3-{4-[3(R)-Amino-pliperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-
2H-pyrimidin-1-ylmethyl}-benzoic acld (25). A crude mixture of compound 24 (~50
mg) was treated with LiOH in THF-water (10:1) to give the title compound 25. 'H-NMR
(400 MHz, CDCl3-CD50D 10:1) 8 7.90 (s, 1 H), 7.86 (d, J=7.6 Hz, 1 H), 7.60 (d, J=7.6
Hz, 1 H), 7.50 (1, J=8.2 Hz, 1 H), 7.45 (d, J=7.3 Hz, 1 H), 7.26 - 7.36 (m, 2H), 7.17 (4,
J=8.1Hz, 1 H), 5.39 (5, 1 H), 5.10- 5.25 ( ABq, J=36.9, 15.5 Hz, 2 H), 5.03 (s, 2 H), 3.31
(m,2H), 2.95 (m, 1 H), 2.81 (m, 1 H), 2.64 (m, 1 H), 2.07 (m, 1 H), 1.82 (m, 1 H), 1.51-
1.68 (m, 2 H). MS (ES) [m+H] calc’d for CasHasNsO4, 460.2; found 460.2.
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Compound 26

F

BY

A

o)\n pO,.\\NHe
L5
[0354])  6-[3 (R)-Amino-piperidin-1-yl]-1,3-bis-(2-bromo-5-fluoro-benzyl)-1H-
pyrimidine-2,4-dione (26). The title compound was prepared from 1 by di-benzylation,
using the procedure for the preparation of 2, except that 2-bromo-5-fluoro-benzyl bromide
was used in the place of arbromo-o-tolunitrile, followed by treatment with 3-(R)-amino-
piperidine under the conditions described in the preparation of compound 4. 'H-NMR
(400 MHz, CDC1;-CD;0D 10:1) 8 7.42 (dd, J=8.6, 5.3 Hz, 2 H), 7.11 - 7.08 (dd, J=9.1,
2.2 Hz, 1 H), 7.06 (dd, J=9.3, 2.8 Hz, 1 H), 6.78 - 6.84 (m, 2 H), 5.71 (s, 1H), 5.29 (3, 4
H), 422 (d, J=11.1 Hz, 1 H), 3.82 (d, J=13.4 Hz, 1 H), 3.07 - 3.24 (m, 3 H), 2.06 (m, 1 H),
1.75 - 1.83 (m, 1 H), 1.63 - 1.72 (m, 1 H), 1.50 - 1.59 (m, 1 H). MS (ES) [m+H] calc'd for
CaHxnBryFoN50;, 583.01; found 583.01.
Compound 27

sge
N
[0355] 2-{6-[3(R)-Amino-piperidin-1-yI]-5-chloro-24-dioxo-3,4-dihydro-2H-
pyrimidin-1-yimethyl}-benzonitrile (27). Compound 4 (100 mg) in THF (2 mL) was
treated with 4M HCI in dioxane (ImL) at rt for 1 h, concentrated, and then purified by LC-
MS to give the title compound. 'H-NMR (400 MHz, DMSO-D6): 3 ppm 12.0 (s, 1 H),
7.88 (d, /=7.6 Hz, 1 H), 7.68 (t, J=7.7 Hz, 1 H), 7.49 (t, J=7.7 Hz, 1 H), 7.36 (d, /=7.8 Hz,
1 H), 5.09 - 5.21 (m, 2 H), 3.17 (m, 2 H), 2.96 (t, J=11.1 Hz, 1 H), 2.86 (d, /=10.6 Hz, 1
H), 2.65 (m, 1 H), 1.90 (d, J=11.6 Hz, 1 H), 1.57 (d, J=13.1 Hz, 1 H), 1.19 - 1.31 (m, 1 H),
1.03 - 1.15 (m, [ H). MS (BS) [m+H] calc'd for C;7H19CIN;5O,, 360.1; found, 360.1.
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Compound 28

ﬁ
a\d

[0356] 6-[3 (R)-Amino-piperidin-1-yi]-1-(2,5-di-chloro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione (28). The title compound was prepared from compound 1 using the
same procedures as in the preparation of compound 10, except that 2,5-di-chioro-benzyl
bromide was used in the place of 2-bromo-5-fluoro-benzyl bromide. ‘H-NMR (400 Mz,
CDCl3-CD,0D 10:1): & ppm 7.50 (d, /=8.6 Hz, 1 H), 7.39 (dd, /=8.3, 2.526 Hz, 1 H), 7.22
(d, 7=2.5Hz, 1 H), 541 (s, 1 H), 5.01 - 4.93 (ABq, J = 41.9, 16.2 Hz, 2H), 3.25 (m, 2 H),
3.10 (s, 3H), 2.85 (m, 1 H), 2.76 (m, 1 H), 2.67 (m, 1 H), 1.91 (m, 1 H), 1.75 (m, 1 H),
1.45 (m, 2 H). MS (ES) [m+H] calc’d for Cy7H3,ClaN4O3, 383.1; found 383.1.
Compound 29

Dy

E
[0357]1 6-[3 (R)-Amino-piperidin-1.yl]-1-(2-chlore-3,6-di-flucro-benzyl)-3-methyl-
1H-pyrimidine-2,4-dione (29). The title compound was prepared from compound 1 nsing
the same procedures as in the preparation of compound 10, except that 2-chloro-3,6-di-
fluoro-benzyl bromide was used in the place of 2-bromo-5-fluoro-benzyl bromide. 1H
NMR (400 MHz, CDCl3-CD;0D 10:1) 3 ppm 6.98 - 7.06 (m, 2 H), 6.90 (1, 2 H), 5.31 (s,
1 H), 5.01 -5.20 (ABq, J = 24.2, 14.4 Hz, 2H), 3.28 - 3.37 (m, 2 H) 3.13 (s,3H), 3.01 -
2.94 (m, 1 H), 2.6-2.9 (m, 2 H), 2.10 (m, 1 H), 1.92 (m, 2 H), 1.73 (s, 1 H), 1.6-1.75 (m, 2
H). MS (ES) [m+H] calc’d for C17HzCIFaN, Oz, 385.1; found 385.1.
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Compound 30

-

NN

N\,O@mz

[0358]  (R)-2-((6-(3-amino-3-methylpiperidin-1-yl)-3-methyl-2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-yl)methyl)-4-fluorobenzonlitrile (30). 2-(6-Chloro-3-methyl-
2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl)-4-fluoro-benzonitrile (300 mg, 1.0
mmol), (R)-3-amino-3-methyl-piperidine dibydrochloride (266 mg, 1.4 mmol) and sodinm
bicarbonate (500 mg, 5.4 mmol) were stirred in a sealed tube in EtOH (3 mL) at 100 °C for
2 hrs. The final compound was obtained as TFA salt after HPLC purification. 1H-NMR
(400 MHz, CD30D): 5. 7.78-7.83 (m, 1H), 7.14-7.26 (m, 2H), 5.47 (s, 1H), 5.12-5.36
(ABq, 2H, J = 105.2, 15.6 Hz), 3.21 (s, 1H), 2.72-3.15 (10, 4H), 1.75-1.95 (m, 4H), 1.39 (s,
3H). MS (BS) [m+H] calc’d for C19H22FN502, 372.41; found, 372.41.

Compound 34
CuCN NBS
Br CN N
Br
31 2
‘NRNH
~u
- . 0 N - JOL CN
KCO/DME0 Ny~ '~y N~ N
A N\,O..\Nﬂa
33 34

[0359]) 4-Fluoro-2-methylbenzonitrile (31). A mixture of 2-bromo-5flucrotoluene
(3.5 g, 18.5 mmol) and CuCN (2 g, 22 mmol) in DMF (100 mL}) was refluxed for 24
hours. The reaction was diluted with water and extracted with hexane, The organics were
dried over MgSOs and the solvent removed to give product 31 (yield 60%). "H-NMR (400
MHz, CDCls): $ 7.60 (dd, J=5.6, 8.8 Hz, 1H), 6.93-7.06 (m, 2H), 2.55 (s, 3H).
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[0360] 2-Bromomethyl-4-fluorobenzonitrile (32). A mixture of 4-fluoro-2-
methylbenzonitrile (2 g, 14.8 mmol), NBS (2.64 g, 15 mmol) and AIBN (100 mg) in CCl4
was refluxed under nitrogen for 2 hours. The reaction was cooled to room temperature.
The solid was removed by filtration. The organic solution was concentrated to pive crude
product as an oil, which was nsed in the next step without further purification. "H-NMR
(400 MHz, CDCl;): 8 7.68 (dd, J=5.2, 8.4 Hz, 1H), 7.28 (dd, J=2.4, 8.8 Hz, 1H), 7.12
(m, 1H), 4.6 (s, 2H).

[0361] 2-(6-Chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl)-4-
fluoro-henzonitrile (33). A mixture of crude 3-methyl-6-chlorouracil (0.6 g, 3.8 mmol),
2-bromomethyl-4-fluorobenzonitrile (0.86 g, 4 mmol) and K2CQ; (0.5 g, 4 mmol) in
DMSO (10 mL) was stirred at 60 'C for 2 hours. The reaction was diluted with water and
extracted with EtOAc. The organics were dried over MgSO, and the solvent removed.
The residue was purified by column chromatography. 0.66 g of the product was obtained
(vield: 60%). 'H-NMR (400 MHz, CDCls): § 7.73 (dd, J=7.2, 8.4Hz, 1H), 7.26 (d, J-
4.0Hz, 1H), 7.11-7.17 (m, 1H), 6.94 (dd, J=2.0, 9.0 Hz, 1H), 6.034 (s, 2H), 3.39 (s, 3H).
MS (ES) [m+H] calc’d for CisHyCIFN;03, 293,68; found 293.68.

[0362) 2-[6-(3-Amino-piperidin-1-yi)-3-methyl-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl}-4-fluoro-benzonitrile (34). 2-(6-Chloro-3-methyl-2,4-dioxo-3,4-
dihydro-2H-pyrimidin-1-ylmethyl)-4-fluoro-benzonitrile (300 mg, 1.0 mmol), (R)-3-
amino-piperidine dihydrochloride (266 mg, 1.5 mmol) and sodium bicarbonate (500 mg,
5.4 mmol) were stirred in a sealed tube in EtOH (3 L) at 100 °C for 2 hrs. The final
compound was obtained as TFA salt after HPLC purification. "H-NMR (400 MHz,
CD50D): 8. 7.77-7.84 (m, 18H), 7.16-7.27 (m, 2H), 5.46 (s, 1H), 5.17-5.34 (ABq, 2H, T =
35.2, 15.6 Hz), 3.33-3.47 (m, 2H), 3.22 (s, 3H), 2.98-3.08 (m, 1H), 2.67-2.92 (m, 2H),
2.07-2.17 (m, 1H), 1.82-1.92 (m, 1H), 1.51-1.79 (m, 2H). MS (ES) [m+H] calc’d for
C;1sHaFNs0O4, 357.38; found, 357.38.

4.

[0363] The protease inhibitory activities of DPP-IV inhibitors can be readily
determined by methods known to those of ordinary skill in the art since suitable in vitro
assays for measuring protease activity and the inhibition thereof by test compounds are
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known. Examples of assays that may be used for measuring protease inhibitory activity
and selectivity are set forth below.

DPP-IV Assay

[0364) Solutions of test compounds in varying concentrations (<10mM final
concentration) were prepared in Dimethyl Sulfoxide (DMSO) and then diluted into assay
buffer comprising: 20mM Tris, pH 7.4; 20mM KCl; and 0.1mg/ml BSA. Human DPP-IV
(0.1 nM final concentration) was added to the dilutions and pre-incubated for 10 minutes
at ambient temperature before the reaction was initiated with A-P-7-amido-4-
triftnoromethylcoumarin (AP-AFC; 10 uM final concentration). The total volume of the
reaction mixture was 10-100 pL. depending on assay formats used (384 or 96 well plates).
The reaction was followed kinetically (excitation A=400 nm; emission A=505 nm) for 5-10
minutes or an end-point was measured after 10 minutes. Inhibition constants (ICsg) were
calculated from the enzyme progress curves using standard mathematical models.

FAPg Assay

[0365] Solutions of test compounds in varying concentrations (€10mM final
concentration) were prepared in Dimethyl Sulfoxide (DMSO) and then diluted into assay
buffer comprising: 20mM Tris, pH 7.4; 20mM KCl; and 0.1mg/mL BSA. Human FAPo
(2 oM final concentration) was added to the dilutions and pre-incubated for 10 minutes at
ambient temperature before the reaction was initiated with A-P-7-amido-4-
trifluoromethylcoumarin (AP-AFC; 40 uM final concentration). The total volume of the
reaction mixture was 10-100uL depending on assay formats used (384 or 96 well plates).
The reaction was followed kinetically (excitation A=400 nm; emission A=505 nm) for 5-10
minutes or an end-point was measured after 10 minutes. Inhibition constants (ICsp) were
calculated from the enzyme progress curves using standard mathematical models.

PREP Assay

[0366] Solutions of test compounds in varying concentrations (<10mM final
concentration) were prepared in Dimethyl Sulfoxide (DMSO) and then diluted into assay
buffer comprising: 20mM Sodivm Phosphate, pH 7.4; 0.5mM EDTA; 0.5oM DTT; and
0.img/mlI. BSA. PREP (EC3.4.21.26 from Flavobacterium meningosepticum; 0.2 nM
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final concentration) was added to the dilutions. The PREP and compound were pre-
incubated for 10 minutes at ambient temperature before the reaction was initiated with Z-
G-P-AMC (10 pM final concentration). The total volume of the reaction mixture was 10-
100 pI. depending on assay formats used (384 or 96 well plates), The reaction was
followed kinetically (excitation A=375 nm; emission A=460 nm) for 10 minutes or an end-
point was measured after 10 minutes. Inhibition constants (ICs) were calculated from the
enzyme progress curves using standard mathematical models.

Tryptase Assay

[0367) Soalutions of test compounds in varying concentrations (£10mM final
concentration) were prepared in Dimethyl Sulfoxide (DMSO) and then diluted into assay
buffer comprising: 100mM Hepes, pH 7.4; 0.01% Brij35; and 10% glycerol. Tryptase
(rhLung beta; 0.1 nM final concentration) was added to the dilutions and pre-incubated
with compound for 10 minutes at ambient temperature. The enzymatic reaction was
initiated with 25 UM Z-lys-SBzl and 400uM DTNB. The total volume of the reaction
mixture was 100uL in Costar A/2 96 well plates. The reaction was followed
colorimetrically (A=405 nm) for 10 minutes. Inhibition constants (ICso) were calculated
from the enzyme progress curves using standard mathematical models.

[0368] Compounds of the invention were tested according to the above-described
assays for protease inhibition and observed to exhibit selective DPP-IV inhibitory activity.
For example, compounds of the invention were found to inhibit DPP-IV activity at
concentrations that are at least 50 fold less than those concentrations required to produce
an equiactive inhibition of protease activity for FAPo. The apparent inhibition constants
(K;) for compounds of the invention, against DPP-IV, were in the range from about 10°M
to about 10°M.

[0369] It will be apparent to those skilled in the art that various modifications and
variations can be made to the compounds, compositions, kits, and methods of the preseat
invention without departing from the spirit or scope of the invention. Thus, it is intended
that the present invention cover the modifications and variations of this invention provided
they come within the scope of the appended claims and their equivalents.
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What is claimed is:

1. A compound comprising:

wherein

M, is -C-LX, N or CRy;

Q' and Q? are each independently selected from the group consisting of CO, CS, SO,
S0;, and C=NRy;

Rg is Ry or-LX, with the proviso that only one of Ry and My is -L.X;

R; is hydrogen or is selected from the group consisting of halo, perhalo(Cs-1p)alkyl,
amino, cyano, thio, (Ci-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (C;s)alkyl, thiocarbonyl (Ci.3)alkyl, sulfonyl (Cys)alkyl, sulfinyl
(Ci.3)alkyl, imino (C;.5)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

Rg is hydrogen or selected from the group consisting of (C;-1g)alkyl, (Cs.12)cycloalkyl,
(Ca2)cycloalkyi(Ci-s)alkyl, hetero(Caap)cycloalkyl(Crs)alkyl, hetero(Cs-12)cycloalkyl,
aryl(Cr-i0)alkyl,  heteroaryl(Ci-s)alkyl, (Corz)bicycloaryl, hetero(Cysp)bicycloaryl,
hetero(Cy-12)bicycloaryl(Ci-s)alkyl, carbonyl (Cj.)alkyl, thiocarbonyl (C;.3)alkyl, sulfonyl
(Cr3)alkyl, sulfiny] (C;.5)alky), imino (C;.s)alkyl, amino, aryl, hetercaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

R; is selected from the group consisting of perhalo(Cy-jp)alkyl, amino, (Cy-p)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (C,.s)alkyl,
thiocarbonyl (Cy.5)alkyl, sulfonyl (C;.5)alkyl, sulfinyl (Cy.5)alkyl, imino (Cy.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
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group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

R4 is hydrogen or is selected from the group consisting of halo, perhalo(C;-g)alkyl,
amino, cyano, thio, (Cy-ro)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, hetercarylalkyl, aryl,
heteroaryl, carbonyl (Ci3)alkyl, thiocarbonyl (Cja)alkyl, sulfonyl (Cis)alkyl, sulfinyl
(C13)alkyl, imino (C;a)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

Ry is hydrogen or is selected from the group conmsisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted;

L is a linker providing 1, 2 or 3 atom separation between X and the ring to which L is
attached, wherein the atoms of the linker providing the separation are selected from the group
coasisting of carbon, oxygen, nitrogen, and sulfur; and

X is selected from the group consisting of (Cj-jo)alkyl, (Csz)cycloalkyl,
hetero(Cs-12)cycloalkyl,  aryl(Ci-jo)alkyl,  hetercaryl(Cis)alkyl, (Cs.az)bicycloaryl,
hetero(Cs-s2)bicycloaryl, carbonyl (Cy.a)alkyl, thiocarbonyl (Cys)alkyl, sulfonyl (Cy.5)alkyl,
suifinyl (Cy.3)alkyl, imino (C,.3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and
sulfiny! group, each substituted or unsubstituted.

2. A compound according to claim 1 comprising:

Ro Q!
L
\X
wherein
Mis Nor CRy;

Q' and Q? are each independently selected from the group consisting of CO, CS, SO,
$O;, and C=NRg;

114

),



WO 2005/095381 * PCT/US2004/042209

R2 is hydrogen or selected from the group consisting of (C;-10)alkyl, (Cs 12)cycloalkyl,
(Can)oycloalkyl(Ci-s)alkyl, hetero(Cs.1a)cycloalkyl(Cy-s)alkyl, hetero(Cs-n)cycloalkyl,
aryl(Cj-jo)alkyl,  heteroaryl(Ci-s)alkyl, (Csi2)bicycloaryl, hetero(Cyiz)bicycloaryl,
hetero(Cy i2)bicycloaryl(Ci-s)alkyl, carbonyl (Ci.a)alkyl, thiocarbonyl (Ci.3)alkyl, sulfonyl
(Ci2)alkyl, sulfinyl (Cys)alkyl, imino (Cy.3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, hetercaryloxy, carbonyl group, imino gronp, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

R is selected from the group consisting of perhalo(Cy-1o)alkyl, amino, (Ci-1o)alkyl,
cycloalky], heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (Cy.a)alkyl,
thiocarbonyl (Ci.3)alkyl, sulfonyl (C).3)alkyl, sulfinyl (C;.a)alkyl, imino (C;.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

Ry is hydrogen or is selected from the group consisting of halo, perhalo(Cy-10)alkyl,
amino, cyano, thio, (Cj-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (C.a)alkyl, thiocarbonyl (Ci.)alkyl, sulfonyl (C;.)alkyl, sulfinyl
(Ci.a)alkyl, imino (Cy.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

Ry is hydrogen or is selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted;

L is a linker providing 1, 2 or 3 atom separation between X and the ring to which L. is
atteched, wherein the atoms of the linker providing the separation are selected from the group
consisting of carbon, oxygen, nitrogen, and sulfur; and

X is selected from the group consisting of (Ci-io)alkyl, (Csiz)cycloalkyl,
hetero(Csiieycloalkyl,  aryl(Cr-oalkyl,  heteroaryl(Cr-g)alkyl,  (Co)bicycloaryl,
hetero(Cym)bicycloaryl, carbonyl (C;.5)alkyl, thiocarbonyl (Cis)alkyl, sulfonyl (C;.a)alkyl,
sulfinyl (Cys)alkyl, imino (Cpa)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted.
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3. A compound according to claim 2 comprising:

gt
A

|
L\X
wherein

Mis Nor CRs;

Rg is hydrogen or selected from the group consisting of (C;-10)alkyl, (Caz)cycloatkyl,
(Cs12)cycloalkyl(Ci-s)alkyl,  hetero(Cs.o)cycloalkyl(Crs)alkyl, hetero(Cs-iz)cycloalkyl,
aryl(Ci-po)alkyl,  heteroaryl(Cys)alkyl, (Coam)bicycloaryl, hetero(Csz)bicycloaryl,
hetero(Cy.12)bicycloaryl(Ci-s)alkyl, carbonyl (Ci.a)alkyl, thiocarbonyl (Ci.)alkyl, sulfonyl
(C1-2)alkyl, sulfinyl (C;.3)alkyl, imino (C;3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, eech
substituted or unsubstituted;

Rj is selected from the group consisting of perhalo(Ci-io)alkyl, amino, (Cy-jo)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (Cs.a)alkyl,
thiocarbonyl (Cs.3)alkyl, suifonyl (C;.3)alkyl, sulfiny] (C.3)alkyl, imino (Cy.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfony! group and sulfinyl
group, each sybstituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

R, is hydrogen or is selected from the group congsisting of halo, perhalo(Cy-10)alkyl,
amino, cyano, thio, (Cy-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Cis)alkyl, thiocarbonyl (Cys)alkyl, sulfonyl (Cha)alkyl, sulfinyl
(Cr-p)alkyl, imino (C,.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstitnted;

L is a linker providing 1, 2 or 3 atom separation between X and the ring to which L is
attached, wherein the atoms of the linker providing the separation are selected from the group
consisting of carbon, oxygen, nitrogen, and snifur; and
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X is selected from the growp conmsisting of (Ci-ip)alkyl, (Csiz)cycloalkyl,
hetero(Cy-2)cycloatkyl,  aryl(Ci-w)alkyl, heteroaryl(Cislalkyl, (Co.ra)bicycloaryl,
hetero(Cy12)bicycloaryl, carbonyl (Cy.s)alkyl, thiocarbonyl (Cy.s)alkyl, sulfonyl (C.s)alkyl,
sulfiny! (Cis)alkyl, imino (Cys)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and
sulfinyl group, eech substituted or unsubstituted.

4, The compound according to any one of claims 1-3, wherein the 1, 2 or 3 atoms of L
providing the seperation consist of carbon atoms.

5. The compound according to any one of claims 1-3, wherein the 1, 2 or 3 atoms of L.
providing the separation are selected from the group of linkers consisting of at least one
oxygen or at least one nitrogen atom.

6. The compound according to any one of claims 1-3, wherein L separates X from the
ring atom by one atom.

7. The compound according to any one of claims 1-3, wherein L is selected from the
group consisting of —CHy-, -CHyCH;-, -CH;CH2CHy-, -C(0)-, -CH2C(O), -C(O)CHz-,
-CH-C(O)CHz-, -C(O)CHzCHz-, -CH,CH,C(0)-, -O-, -OCH;-, -CH;0-, -CH,OCH;-,
-OCH;CHz-, -CH;CH;0-, -N(CH;)-, -NHCH;-, -CH:NH-, -CH;NHCHg-, -NHCHCHz-,
-CH,CHNH-, -NH-C(0Q)-, -NCH;-C(0), -C(O)NH-, -C(O)NCHs-, -NHC(O)CHz-,
-C(O)NHCHy-, -C(O)CHaNH-, -CH;NHC(0)-, -CH,C(O)NH-, -NHCH2C(0)-, -S-, -SCHx-,
-CH;S-, -SCH;CH;-, -CH:SCHz, -CH;CH;S-, -C(0)S-, -C(O)SCHz-, -CH:C(O)S-,
-C(0)CH,S-, and -CH,SC(O)-, each substituted or unsubstituted.

8. The compound according to any one of claims 1-3, wherein L is selected from the

group consisting of -CHz-, -C(0)-, -CH2C(0)-, -C(O)CHz-, -CHz-C(O)CH-, -C(O)CHCHy-,
and -CH;CH:C(O)-, each substituted or unsubstituted.
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[0241] In addition to one or more DPP-IV inhibitors according to the present invention,
the composition may comprise: a diluent such as lactose, sucrose, dicalcium phosphate, or
carboxymethylcellulose; a lubricant, such as magnesium stearate, calcium stearate and talc;
and a binder such as starch, natural gums, such as gum acaciagelatin, glucose, molasses,
polvinylpyrrolidine, celluloses and derivatives thereof, povidone, crospovidones and other
such binders known to those of skill in the art. Liquid pharmaceutically administrable
compositions can, for example, be prepared by dissolving, dispersing, or otherwise mixing
an active compound as defined above and optional pharmaceutical adjuvants in a carrier,
such as, for example, water, saline, aqueous dextrose, glycerol, glycols, ethanol, and the
like, to form a solution or suspension. If desired, the pharmaceutical composition to be
administered may also contain minor amounts of auxiliary substances such as wetting
agents, emulsifying agents, or solubilizing agents, pH buffering agents and the like, for
example, acetate, sodinm citrate, cyclodextrine derivatives, sorbitan monolaurate,
triethanolamine sodium acetate, triethanolamine oleate, and other such agents. Actual
methods of preparing such dosage forms are known in the art, or will be apparent, to those
skilled in this art; for example, see Remington's Pharmacentical Sciences, Mack
Publishing Company, Easton, Pa., 15th Edition, 1975. The composition or formulation to
“be administered will, in any event, contain a sufficient quantity of a DPP-IV inhibitor of
the present invention to reduce DPP-1V activity in vivo, thereby treating the disease state
of the subject.
[0242] Dosage forms or compositions may optionally comprise one or more DPP-IV
inhibitors according to the present invention in the range of 0.005% to 100%
(weight/weight) with the balance comprising additional substances such as those described
herein. For oral administration, a pharmaceutically acceptable composition may optionally
comprise any ons or more commonly employed excipients, such as, for example
pbarmaceutical grades of mannitol, lactose, starch, magnesium stearate, talcum, cellulose
derivatives, sodium crosscarmellose, glucose, sucrose, magnesium carbonate, sodium
saccharin, talcum. Such compositions include solutions, suspensions, tablets, capsules,
powders, dry powders for inhalers and sustained release formulations, such as, but not
limited to, implants and microencapsulated delivery systems, and biodegradable,
biocompatible polymers, such as collagen, ethylene vinyl acetate, polyanhydrides,
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polyglycolic acid, polyorthoesters, polylactic acid and others. Methods for preparing these
formulations are known to those skilled in the art. The compositions may optionally
contain 0.01%-100% (weight/weight) of one or more DPP-IV inhibitors, optionally 0.1-
95%, and optionally 1-95%.

[0243]  Salts, preferably sodium salts, of the DPP-IV inhibitors may be prepared with
carriers that protect the compound against rapid elimination from the body, such as time
release formulations or coatings. The formulations may further include other active
compounds to obtain desired combinations of properties.

A, Formulations for oral administration
[0244] Oral pharmaceutical dosage forms may be as a solid, gel or liquid. Examples of
solid dosage forms include, but are not limited to tablets, capsules, granules, and bulk
powders. More specific examples of oral tablets include compressed, chewable lozenges
and tablets that may be enteric-coated, sugar-coated or film-coated. Examples of capsules
include hard or soft gelatin capsules. Granules and powders may be provided in non-
effervescent or effervescent forms. Each may be combined with other ingredients known
to those skilled in the art.
[0245] In certain embodiments, DPP-IV inhibitors according to the present invention
are provided as solid dosage forms, preferably capsules or tablets. The tablets, pills,
capsules, troches and the like may optionally contain one or more of the following
ingredients, or compounds of a similar nature: a binder; a diluent; a disintegrating agent; a
lubricant; a glidant; a sweetening agent; and a flavoring agent.
[0246] Examples of binders that may be used include, but are not limited to,
microcrystalline cellulose, gumn tragacanth, glucose solution, acacia mucilage, gelatin
solution, sucrose and starch paste.
[0247] Examples of lubricants that may be used include, but are not limited to, talc,
starch, magnesium or calcium stearate, lycopodium and stearic acid.
[0248] Examples of diluents that may be used include, but are not limited to, lactose,
sucrose, starch, kaolin, salt, mannitol and dicalcium phosphate,
[0249] Examples of glidants that may be used include, but are not limited to, colloidal
silicon dioxide.
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[0250] Examples of disintegrating agents that may be used include, but are not limited
to, crosscarmellose sodium, sodium starch glycolate, alginic acid, corn starch, potato
starch, bentonite, methylcellulose, agar and carboxymethyicellulose.

[0251] Examples of coloring agents that may be used include, but are not limited to,
any of the approved certified water soluble FD and C dyes, mixtures thereof; and water
insoluble FD and C dyes suspended on alumina hydrate.

[0252] Examples of sweetening agents that may be used include, but are not limited to,
sucrose, lactose, mannitol and artificial sweetening agents such as sodium cyclamate and
saccharin, and any number of spray-dried flavors.

[0253] Examples of flavoring agents that may be used include, but are not limited to,
natural flavors extracted from plants such as fruits and synthetic blends of compounds that
produce a pleasant sensation, such as, but not limited to peppermint and methyl salicylate.
[0254] Examples of wetting agents that may be used include, but are not limited to,
propylene glycol monostearate, sorbitan monooleate, diethylene glycol monolaurate and
polyoxyethylene lauryl ether.

[0255] Examples of anti-emetic coatings that may be used include, but are not limited
to, fatty acids, fats, waxes, shellac, ammoniated shellac and cellulose acetate phthalates.
[0256] Examples of film coatings that may be used include, but are not limited to,
hydroxyethylcellulose, sodium carboxymethylcellulose, polyethylene glycol 4000 and
cellulos? acetate phthalate.

[0257] If oral administration is desired, the salt of the compound may optionally be
provided in a composition that protects it from the acidic environment of the stomach. For
example, the composition can be formnlated in an enteric coating that maintains its
integrity in the stomach and releases the active compound in the intestine. The
composition may also be formulated in combination with an antacid or other such
ingredient.

[0258] 'When the dosage unit form is a capsule, it may optionally additionally comprise
& liquid carrier such as a fatty oil. In addition, dosage unit forms may optionally
additionally comprise various other materials that modify the physical form of the dosage
unit, for example, coatings of sugar and other enteric agents.
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[0259] Compounds according to the present invention may also be administered as a
component of an elixir, suspension, syrup, wafer, sprinkle, chewing gum or the like. A
syrup may optionally comprise, in addition to the active compounds, sucrose as a
sweetening agent and certain preservatives, dyes and colorings and flavors. .
[0260] The DPP-IV inhibitors of the present invention may also be mixed with other
active materials that do not impair the desired action, or with materials that supplement the
desired action, such as antacids, H2 blockers, and diuretscs. For example, if a compound
is used for treating asthma or hypertension, it may be used with other bronchodilators and
antihypertensive agents, respectively.

[0261] Examples of pharmaceutically acceptable carriers that may be included in
tablets comprising DPP-IV inhibitors of the present invention include, but are not limited
to binders, lubricants, diluents, disintegrating agents, coloring agents, flavoring agents, and
wetting agents. Enteric-coated tablets, because of the enteric-coating, resist the action of
stomach acid and dissolve or disintegrate in the neutral or alkaline intestines. Sugar-
coated tablets may be compressed tablets to which different layers of pharmaceutically
acceptable substances are applied. Film-coated tablets may be compressed tablets that
have been coated with polymers or other suitable coating. Multiple compressed tablets
may be compressed tablets made by more than one compression cycle utilizing the
pharmaceutically acceptable substances previously mentioned. Coloring agents may also
be used in tablets. Flavoring and sweetening agents may be used in tablets, and are
especially useful in the formation of chewable tablets and lozenges.

[0262] Examples of liquid oral dosage forms that may be used include, but are not
limited to, aqueous solutions, emulsions, suspensions, solutions and/or suspensions
reconstituted from non-effervescent granules and effervescent preparations reconstituted
from effervescent granules.

[0263] Examples of aqueous solutions that may be used include, but are not limited to,
elixirs and syrups. As used herein, elixirs refer to clear, sweetened, hydroalcoholic
preparations. Examples of pharmaceutically acceptable carriers that may be used in elixirs
include, but are not limited to solvents. Particular examples of solvents that may be used
include glycerin, sorbitol, ethyl alcohol and syrup. As used herein, syrups refer to
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concentrated aqueous solutions of a sugar, for example, sucrose. Syrups may optionally
further comprise a preservative.

[0264] Emulsions refer to two-phase systems in which one liquid is dispersed in the
form of small globules throughout another liguid. Emulsions may optionally be oil-in~
water or water-in-oil emulsions. Examples of pharmaceutically acceptable carriers that
may be used in emulsions include, but are not limited to non-aqueous liquids, emulsifying
agents and preservatives.

[0265] Examples of pharmaceutically acceptable substances that may be used in non-
effervescent granules, to be reconstituted into a liquid oral dosage form, include diluents,
sweeteners and wetting agents.

[0266) Examples of pharmacentically acceptable substances that may be used in
effervescent granules, to be reconstituted into a liquid oral dosage form, include organic
adds and a source of carbon dioxide.

[0267] Coloring and flavoring agents may optionally be used in all of the above dosage
forms.

[0268) Particular examples of preservatives that may be used include glycerin, methyl
and propylparaben, benzoic add, sodium benzoate and alcohol.

[0269] Particular examples of non-aqueous liquids that may be used in emulsions
include mineral oil and cottonseed oil.

[0270] Particular examples of emulsifying agents that may be used include gelatin,
acacia, tragacanth, bentonite, and surfactants such as polyoxyethylene sorbitan
monooleate.

[0271] Particular examples of suspending agents that may be used include sodium
carboxymethylcellulose, pectin, tragacanth, Veegum and acacia. Diluents include lactose
and sucrose. Sweetening agents include sucrose, syrups, glycerin and artificial sweetening
ageats such as sodium cyclamate and saccharin.

[0272] Particular examples of wetting agents that may be used include propylene glycol
monostearate, sorbitan monooleate, diethylene glycol monolaurate and polyoxyethylene
lauryl ether.

[0273] Particular examples of organic acids that may be used include citric and tartaric
acid.

79



Q c -/
WO 2005/095381 PCT/US2004/042209

[0274] Sources of carbon dioxide that may be used in effervescent compositions
include sodium bicarbonate and sodium carbonate. Coloring agents include any of the
approved certified water soluble FD and C dyes, and mixtures thereof.

[0275] Particular examples of flavoring agents that may be used include natural flavors
extracted from plants such fruits, and synthetic blends of compounds that produce a
pleasant taste sensation.

[0276] For a solid dosage form, the solution or suspension, in for example propylene
carbonate, vegetable oils or triglycerides, is preferably encapsulated in a gelatin capsule.
Such solutions, and the preparation and encapsulation thereof, are disclosed in U.S. Pat.
Nos. 4,328,245; 4,409,239, and 4,410,545. For a liquid dosage form, the solution, e.g., for
example, in a polyethylene glycol, may be diluted with 2 sufficient quantity of a
pharmaceutically acceptable liquid carrier, e.g. water, to be easily measured for
administration.

[0277]) Alternatively, liquid or semi-solid oral formulations may be prepared by
dissolving or dispersing the active compound or salt in vegetable oils, glycols,
triglycerides, propylene glycol esters (e.g. propylene carbonate) and other such carriers,
and encapsulating these solutions or suspensions in hard or soft gelatin capsule shells.
Other useful formulations include those set forth in U.S, Pat. Nos. Re 28,819 and
4,358,603.

B. Injectables, solutions and emulsions
[0278] The present invention is also directed to compositions designed to administer
the DPP-IV inhibitors of the present invention by parenteral administration, generally
characterized by injection, either subcutaneously, intramusculatly or intravenously.
Injectables may be prepared in any conventional form, for example as liquid solutions or
suspensions, solid forms suitable for solution or suspension in liquid prior to injection, or
as emulsions.
[0279] Examples of excipients that may be used in conjunction with injectables
according to the present invention include, but are not limited to water, saline, dextrose,
glycerol or ethanol. The injectable compositions may also optionally comprise minor
amounts of non-toxic anxiliary substances such as wetting or emulsifying agents, pH
buffering agents, stabilizers, solubility enhancers, and other such agents, such as for
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example, sodium acetate, sorbitan monolaurate, triethanolamine oleate and cyclodextrins.
Implantation of a slow-release or sustained-release system, such that a constant level of
dosage is maintained (see, e.g., U.S. Pat. No. 3,710,795) is also contemplated herein. The
percentage of active compound contained in such parenteral compositions is highly
dependent on the specific nature thereof, as well as the activity of the compound and the
needs of the subject.

[0280] Parenteral administration of the formulations includes intravenous,
subcutaneous and intramuscular administrations. Preparations for parenteral
administration include sterile solutions ready for injection, sterile dry soluble products,
such as the lyophilized powders described herein, ready to be combined with a solvent just
prior to use, including hypodermic tablets, sterile suspensions ready for injection, sterile
dry insoluble products ready to be combined with a vehicle just prior to use and sterile
emulsions. The solutions may be either aqueous or nonagueous.

[0281] When administered intravenously, examples of snitable carriers include, but are
not limited to physiological saline or phosphate buifered saline (PBS), and solutions
containing thickening and solubilizing agents, such as glucose, polyethylene glycol, and
polypropylene glycol and mixtures thereof.

[0282] Examples of pharmaceutically acceptable carriers that may optionally be used in
parenteral preparations include, but are not limited to aqueous vehicles, nonaqueous
vehicles, antimicrobial agents, isotonic agents, buffers, antioxidants, local anesthetics,
suspending and dispersing agents, emulzifying agents, sequestering or chelating agents and
other pharmaceutically acceptable substances.

(02831 Examples of aqueous vehicles that may optionally be used include Sodium
Chloride Injection, Ringers Injection, Isotonic Dextrose Injection, Sterile Water Injection,
Dexirose and Lactated Ringers Injection.

[0284] Examples of nonaqueous parenteral vehicles that may optionally be used
include fixed oils of vegetable origin, cottonseed oil, corn oil, sesame oil and peanut oil.
[0285] Antimicrobial agents in bacteriostatic or fungistatic concentrations may be
added to parenteral preparations, particularly when the preparations are packaged in
multiple-dose containers and thus designed to be stored and multiple aliquots to be
removed. Examples of antimicrobial agents that may used include phenols or cresols,
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mercurials, benzyl alcohol, chlorobutanol, methyl and propyl p-hydroxybenzoic acid
esters, thimerosal, benzalkonium chloride and benzethonium chloride.

[0286] Examples of isotonic agents that may be used include sodium chloride and
dextrose. Examples of buffers that may be used include phosphate and citrate. Examples
of antioxidants that may be used include sodium bisulfate. Examples of local anesthetics
that may be used include procaine hydrochloride. Examples of suspending and dispersing
agents that may be used include sodium carboxymethylcellulose, hydroxypropyl
methylcellulose and polyvinylpyrrolidone. Examples of emulsifying agents that may be
used include Polysorbate 80 (TWEEN 80). A sequestering or chelating agent of metal ions
include EDTA.

[0287] Pharmaceutical carriers may also optionally include ethyl alcohol, polyethylene
glycol and propylene glycol for water miscible vehicles and sodium hydroxide,
hydrochloric acid, citric acid or lactic acid for pH adjustment.

[0288] The concentration of a DPP-IV inhibitor in the parenteral formnlation may be
adjusted so that an injection administers a pharmaceutically effective amount sufficient to
produce the desired pharmacological effect. The exact concentration of a DPP-IV
inhibitor and/or dosage to be used will ultimately depend on the age, weight and condition
of the patient or animal as is known in the art.

[0289]  Unit-dose parenteral preparations may be packaged in an ampoule, a vial or a
syringe with a needle. All preparations for parenteral administration should be sterile, as is
know and practiced in the art.

[02.90] Injectables may be designed for local and systemic administration. Typically a
therapeutically effective dosage is formulated to contain a concentration of at least about
0.1% w/w up to about 90% w/w or more, preferably more than 1% w/w of the DPP-IV
inhibitor to the treated tissue(s). The DPP-IV inhibitor may be administered at once, or
may be divided into a number of smaller doses to be administered at intervals of time. Itis
nnderstood that the precise dosage and duration of treatment will be a function of the
location of where the composition is parenterally administered, the carrier and other
variables that may be determined empirically using known testing protocols or by
extrapolation from in vive or in vitro test data. It is to be noted that concentrations and
dosage values may also vary with the age of the individual treated. It is to be further
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understood that for any particular subject, specific dosage regimens may need to be
adjusted over time according to the individual need and the professional judgment of the
person administering or supervising the administration of the formulations. Hence, the
concentration ranges set forth herein are intended to be exemplary and are not intended to
limit the scope or practice of the claimed formulations.

[0291] The DPP-IV mhibitor may optionally be suspended in micronized or other
suitable form or may be derivatized to produce a more soluble active product or to produce
a prodrug. The form of the resulting mixture depends upon a number of factors, including
the intended mode of administration and the solubility of the compound in the selected
carrier or vehicle. The effective concentration is sufficient for ameliorating the symptoms
of the disease state and may be empirically determined.

C. Lyophilized powders
[0292] The DPP-IV inhibitors of the present invention may also be prepared as
lyophilized powders, which can be reconstituted for administration as solutions, emulsions
and other mixtures. The lyophilized powders may also be formulated as solids or gels.
{0293] Sterile, lyophilized powder may be prepared by dissolving the compound in a
sodium phosphate buffer solution containing dextrose or other suitable excipient.
Subsequent sterile filtration of the solution followed by lyophilization under standard
conditions known to those of skill in the art provides the desired formulation. Briefly, the
lyophilized powder may optionally be prepared by dissolving dextrose, sorbitol, fructose,
corn syrup, xylitol, glycetin, glucose, sucrose or other suitable agent, about 1-20%,
preferably about 5 to 15%, in a suitable buffer, such as citrate, sodium or potassium
phosphate or other such buffer known to those of skill in the art at, typically, about neutral
pH. Then, a DPP-IV inhibitor is added to the resulting mixture, preferably above room
temperature, more preferably at about 30-35 °C, and stirred until it dissolves. The
resulting mixture is diluted by adding more buffer to a desired concentration. The
resulting mixture is sterile filtered or treated to remove particulates and to insure sterility,
and apportioned into vials for lyophilization. Each vial may contain a single dosage or
multiple dosages of the DPP-IV inhibitor.

D. Topical administration
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[0294] The DPP-IV inhibitors of the present invention may also be administered as
topical mixtures. Topical mixtures may be used for local and systemic administration.
The resulting mixture may be a solution, suspension, emulsions or the like and are
formulated as creams, gels, ointments, emulsions, solutions, elixirs, lotions, suspensions,
tinctures, pastes, foams, acrosols, irrigations, sprays, suppositories, bandages, dermal
patches or any other formulations suitable for topical administration.

[0295]1 The DPP-IV inhibitors may be formulated as aerosols for topical application,
such as by inbalation (see, U.S. Pat. Nos. 4,044,126, 4,414,209, and 4,364,923, which
describe aerosols for delivery of a steroid useful for treatment inflammatory diseases,
particularly asthma). These formulations for administration to the respiratory tract can be
in the form of an aerosol or solution for a nebulizer, or as a microfine powder for
insufflation, alone or in combination with an inert carrier such as lactose. In such a case,
the particles of the formulation will typically have diameters of less than 50 microns,
preferably less than 10 microns.

[0296]) The DPP-IV inhibitors may also be formulated for local or topical application,
such as for topical application to the skin and mucous membranes, such as in the eye, in
the form of gels, creams, and lotions and for application to the eye or for intracisternal or
intraspinal application. Topical administration is contemplated for transdermal delivery
and also for administration to the eyes or mucosa, or for inhalation therapies. Nasal
solntions of the DPP-IV inhibitor alope or in combination with other pharmacentically
acceptable excipients can also be administered.

E. Formulations for other routes of administration
[0297] Depending upon the disease state being treated, other routes of administration,
such as topical application, transdermal patches, and rectal administration, may also be
used. For example, pharmaceutical dosage forms for rectal administration are rectal
suppositoties, capsules and tablets for systemic effect. Rectal suppositories are used
herein mean solid bodies for insertion into the rectum that melt or soften at body
temperature releasing one or more pharmacologically or therapeutically active ingredients.
Pharmaceutically acceptable substances utilized in rectal suppositories are bases or
vehicles and apents to raise the melting point. Examples of bases include cocoa butter
(theobroma oil), glycerin-gelatin, carbowax, (polyoxyethylene glycol) and appropriate
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mixtures of mono-, di- and triglycerides of fatty acids. Combinations of the various bases
may be used. Agents to raise the melting point of suppositories include spermaceti and
wax. Rectal suppositories may be prepared either by the compressed method or by
molding, The typical weight of a rectal suppository is about 2 to 3 gm. Tablets and
capsules for rectal administration may be manufactured using the same pharmaceutically

acceptable substance and by the same methods as for formulations for oral administration.

F. Examples of Formulations
[0298] The following are particular examples of oral, intravenous and tablet
formulations that may optionally be used with compounds of the present invention. It is
noted that these formulations may be varied depending on the particular compound being
used and the indication for which the formulation is going to be used.

ORAL FORMULATION

Compound of the Present Invention 10-100 mg
Citric Acid Monohydrate 105 mg
Sodium Hydroxide 18 mg
Flavoring
Water ¢.s. to 100 ml,

INTRAVENOUS FORMULATION
Compound of the Present Invention 0.1-10mg
Dextrose Monohydrate q.8. to make isotonic
Citric Acid Monohydrate 1.05 mg
Sodivm Hydroxide 0.18 mg
Water for Injection q.s. to 1.0 ml.

TABLET FORMULATION

Compound of the Present Inveation 1%
Microcrystalline Cellulose 73%
Stearic Acid 25%
Colloidal Silica 1%.
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5. KITS COMPRISING DFPP-IV INHIBITORS

[0299] The invention is also directed to kits and other articles of manufacture for
treating diseases associated with DPP-IV. 1t is noted that diseases are intended to cover all
conditions for which the DPP-IV possesses activity that contributes to the pathology
and/or symptomeology of the condition.

[0300] In one embodiment, a kit is provided that comprises a composition comprising
at least one DPP-IV inhibitor of the present invention in combination with instructions.
The instructions may indicate the disease state for which the composition is to be
administered, storage information, dosing information and/or instructions regarding how to
administer the composition. The kit may also comprise packaging materials. The
packaging material may comprise a container for housing the composition. The kit may
also optionally comprise additional components, such as syringes for administration of the
composition. The kit may comprise the composition in single or multiple dose forms.
[0301] In another embodiment, an article of manufacture is provided that comprises a
composition comprising at least one DPP-IV inhibitor of the present invention in
combination with packaging materials. The packaging material may comprise a container
for housing the composition. The container may optionally comprise a label indicating the
disease state for which the composition is to be administered, storage information, dosing
information and/or instructions regarding how to administer the composition. The kit may
also optionally comprise additional components, such as syringes for administration of the
composition. The kit may comprige the composition in single or mnltiple dose forms.
[0302] 1Itis noted that the packaging material used in kits and articles of manufacture
according to the present invention may form a plurality of divided containers such as a
divided bottle or a divided foil packet. The container can be in any conventional shape or
form as known in the art which is made of a pharmaceutically acceptable material, for
example a paper or cardboard box, a glass or plastic bottle or jar, a re-sealable bag (for
example, to hold a "refill” of tablets for placement into a different container), or a blister
pack with individual doses for pressing out of the pack according to a therapeutic
schedule. The container that is employed will depend on the exact dosage form involved,
for example a conventional cardboard box would not generally be used to hold a liquid
suspension, It is feasible that more than one container can be used together in a single
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package to market a single dosage form. For example, tablets may be contained in a bottle
that is in tum contained within a box. Typically the kit includes directions for the
administration of the separate components. The kit form is particularly advantageous when
the separate components are preferably administered in different dosage forms (e.g., oral,
topical, transdermal and parenteral), are administered at different dosage intervals, or when
titration of the individual components of the combination is desired by the prescribing
physician,

{0303]  One particular example of a kit according to the present invention is a so-called
blister pack. Blister packs are well known in the packaging industry and are being widely
used for the packaging of pharmaceutical unit dosage forms (tablets, capsules, and the
like). Blister packs generally consist of a sheet of relatively stiff material covered with a
foil of a preferably transparent plastic material. During the packaging process recesses are
formed in the plastic foil. The recesses have the size and shape of individual tablets or
capsules to be packed or may have the size and shape to accommodate multiple tablets
and/or capsules to be packed. Next, the tablets or capsules are placed in the recesses
accordingly and the sheet of relatively stiff material is sealed against the plastic foil at the
face of the foil which is opposite from the direction in which the recesses were formed. As
a resnlt, the tablets or capsules are individually sealed or collectively sealed, as desired, in
the recesses between the plastic foil and the sheet. Preferably the strength of the sheet is
such that the tablets or capsules can be removed from the blister pack by manually
applying pressure on the recesses whereby an opening is formed in the sheet at the place of
the recess. The tablet or capsule can then be removed via said opening.

[0304] Another specific embodiment of a kit is a dispenser designed to dispense the
daily doses one at a time in the order of their intended use. Preferably, the dispenser is
equipped with a memory-aid, so as to further facilitate compliance with the regimen. An
example of such a memory-aid is a mechanical counter that indicates the number of daily
doses that has been dispensed. Another example of such a memory-aid is 2 battery-
powered micro-chip memory coupled with a liquid crystal readout, or audible reminder
signal which, for example, reads out the date that the last daily dose has been taken and/or
reminds one when the next dose is to be taken.
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EXAMPLES

1. Preparation Of DPP-1V Inhibitors
[0305}] Various methods may be developed for synthesizing compounds according to

the present invention. Representative methods for synthesizing these compounds are
provided in the Examples. It is noted, however, that the compounds of the present
invention may also be synthesized by other synthetic routes that others may devise.

[0306] It will be readily recognized that certain compounds according to the present
invention have atoms with linkages to other atoms that confer a particular stereochemistry
to the compound (e.g., chiral centers). It is recognized that synthesis of compounds
according to the present invention may result in the creation of mixtures of different
sterecisomers (enantiomers, diastereomers). Unless a particnlar stereochemistry is
specified, recitation of a compound is intended to encompass all of the different possible
stereoisomers.

[0307] Various methods for separating mixtures of different stereoisomers are known
in the art. For example, a racemic mixture of a compound may be reacted with an optically
active resolving agent to form a pair of diasterecisomeric compounds. The diastereomers
may then be separated in order to recover the optically pure enantiomers. Dissociable
complexes may also be used to resolve enantiomers (e.g., crystalline diastereoisomeric
salts). Diastereomers typically have sufficiently distinct physical properties (e.g., melting
points, boiling points, solubilities, reactivity, etc.) that they can be readily separated by
taking advantage of these dissimilarities. For example, diastereomers can typically be
separated by chromatography or by separation/resolution techniques based upon
differences in solubility. A more detailed description of techniques that can be used to
resolve stereoisomers of compounds from their racemic mixture can be found in Jean
Jacques Andre Collet, Samuel H. Wilen, Enantiomers, Racemates and Resolutions, John
Wiley & Sons, Inc. (1981).

[0308] Compounds according to the present invention can also be prepared as a
pharmaceutically acceptable acid addition salt by reacting the free base form of the
compound with a pharmacentically acceptable inorganic or organic acid. Alternatively, a
pharmaceutically acceptable base addition salt of a compound can be prepared by reacting
the free acid form of the compound with a pharmaceutically acceptable inorganic or
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organic base. Inorganic and organic acids and bases suitable for the preparation of the
pharmaceutically acceptable salts of compounds are set forth in the definitions section of
this Application. Altematively, the salt forms of the compounds can be prepared using
salts of the starting materiais or intermediates.

[0309] The free acid or free base forms of the compounds can be prepared from the
corresponding base addition salt or acid addition salt form. For example, a compound in
an acid addition salt form can be converted to the corresponding free base by treating with
a suitable base (e.g., ammoninm hydroxide solution, sodium hydroxide, and the like). A
compound in a base addition salt form can be converted to the corresponding free acid by
treating with a suitable acid (e.g., hydrochloric acid, etc).

{0310] The N-oxides of compounds according to the present invention can be prepared
by methods known to those of ordinary skill in the art. For example, N-oxides can be
prepared by treating an unoxidized form of the compound with an oxidizing agent (e.g.,
trifluoroperacetic acid, permaleic acid, perbenzoic acid, peracetic acid,
meta-chloroperoxybenzoic acid, or the like) in a suitable inert organic solvent (e.g., a
halogenated hydrocarbon such as dichloromethane) at approximately 0 °C. Alternatively,
the N-oxides of the compounds can be prepared from the N-oxide of an appropriate
starting material.

[0311] Compounds in an unoxidized form can be prepared from N-oxides of
compounds by treating with a reducing agent (e.g., sulfur, sulfur dioxide, triphenyl
phosphine, lithium borohydride, sodium borohydride, phosphorus trichloride, tribromide,
or the like) in an suitable inert organic solvent (e.g., acetonitrile, ethanol, aqueous dioxane,
or the like) at 0 to 80 °C.

[0312] Prodrug derivatives of the compounds can be prepared by methods known to
those of ordinary skill in the art {e.g., for further details see Saulnier et al.(1994),
Bioorganic and Medicinal Chemistry Letters, Vol. 4, p. 1985). For example, appropriate
prodrugs can be prepared by reacting a non-derivatized compound with a suitable
carbamylating agent {e.g., 1,1-acyloxyalkylcarbonochloridate, para-nitrophenyl carbonate,
or the like).

[0313] Protected derivatives of the compounds can be made by methods known to
those of ordinary skill in the art. A detailed description of the techniques applicable to the
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creation of protecting groups and their removal can be found in T.W. Greene, Protecting
Groups in Organic Synthesis, 3 edition, John Wiley & Sons, Inc. 1999.

[0314] Compounds according to the present invention may be conveniently prepared,
or formed during the process of the invention, as solvates (e.g. hydrates). Hydrates of
compounds of the present invention may be conveniently prepared by recrystallization
from an aqueous/organic solvent mixture, using organic solvents such as dioxin,
tetrahydrofuran or methanol.

[0315] Compounds according to the present invention can also be prepared as their
individual stereoisomers by reacting a racemic mixture of the compound with an optically
active resolving agent to form a pair of diastereoisomeric compounds, separating the
diastereomers and recovering the optically pure enantiomer. While resolution of
enantiomers can be carried out using covaleat diasteromeric derivatives of compounds,
dissociable complexes are preferred (e.g., crystalline diastereoisomeric salts).
Diastereomers have distinct physical properties (e.g., melting points, boiling points,
solubilities, reactivity, etc.) and can be readily separated by taking advantage of these
dissimilarities. The diastereomers can be separated by chromatography or, preferably, by
separation/resolution techniques based upon differences in solubility. The optically pure
enantiomer is then recovered, along with the resolving agent, by any practical means that
would not result in racemization. A more detailed description of the techniques applicable
to the resolution of sterecisomers of compounds from their racemic mixture can be found
in Jean Jacques Andre Collet, Samuel H. Wilen, Enantiomers, Racemates and Resolutions,
John Wiley & Sons, Inc. (1981).

[0316]  As used herein the symbols and conventions used in these processes, schemes
and examples are consistent with thoge nsed in the contemporary scientific literature, for
example, the Journal of the American Chemical Society or the Journal of Biological
Chemistry. Standard single-letter or thee-letter abbreviations are generally used to
designate amino acid residues, which are assumed to be in the L-configuration unless
otherwise noted. Unless otherwise noted, all starting materials were obtained from
commercial suppliers and used without further purification. Specifically, the following
abbreviations may be used in the examples and thronghout the specification:
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g (grams); mg (milligrams);
L (liters); mL (milliliters);
pL (microliters); psi (pounds per square inch);
M (molar); mM (millimolar);
i.v. (intravenous); Hz (Hertz);
MHz (megahertz); mol (moles);
mmol (millimoles); RT (ambient temperature);
min (minutes); h (hours);
mp (melting point); FLC (thin layer chromatography);
Tr (retention time); RP (reverse phase);
MeOH (methanol); i-PrOH (isopropanol);
TEA (friethylamine); TEA (irifluoroacetic acid);
TFAA (trifluoroacetic anhydride); THF (tetrahydrofuran);
DMSO (dimethylsulfoxide); EtOAc (ethyl acetate);
DME (1,2-dimethoxyethane); DCM (dichloromethane};
DCE (dichloroethane); DMF (N ,N-dimethylformamide);

DMPU (N,N’-dimethylpropyleneurea); CDI (1,1-carbonyldiimidazole);
IBCF (isobutyl chloroformate); HOAC (acetic acid);
HOSu (N-hydroxysuccinimino); HOBT (1-hydroxybenzotriazole);

Et;0 (diethyl ether); EDCI (ethylcarbodiimino
hydrochloride);

BOC (tert-butyloxycarbonyl); FMOC (9-fluorenylmethoxycarbonyl);

DCC (dicyclohexylcarbodiimino); CBZ (benzyloxycarbonyl);

Ac (acetyl); atm (atmosphere);

TMSE (2-(trimethylsilyl)ethyl); TMS (trimethylsilyl);

TIPS (triisopropyisilyl); TBS (t-butyldimethylsilyl);

DMAP (4-dimethylaminopyridine); Me (methyl);

OMe (methoxy); Et (ethyl);

Et (ethyl); tBu (tert-butyl);

HPLC (high pressure liquid chomatography);
BOP (bis(2-o0x0-3-oxazolidinyl)phosphinic chloride);
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TBAF (tetra-n-butylammonium fluoride);

mCPBA (meta-chloroperbenzoic acid.
[0317]  All references to ether or Et;O are to diethyl ether; brine refers to a saturated
aqueous solution of NaCl. Unless otherwise indicated, all temperatures are expressed in
°C (degrees Centigrade). All reactions conducted under an inert atmosphere at RT unless
otherwise noted.
[0318] 'HNMR spectra were recorded on a Bruker Avance 400, Chemical shifts are
expressed in parts per million (ppm). Coupling constants are in units of hertz (Hz).
Splitting patterns describe apparent multiplicities and are designated as s (singlet), d
(doublet), t (triplet), q (quartet), m (multiplet), br (broad).
[0319] Low-resolution mass spectra (MS) and compound purity data were acquired on
a Waters ZQ LC/MS single quadrupole system equipped with electrospray ionization (ESI)
source, UV detector (220 and 254 nm), and evaporative light scattering detector (ELSD).
Thin-layer chromatography was performed on 0.25 mm B. Merck silica gel plates (60F-
254), visvalized with UV light, 5% ethanolic phosphomolybdic acid, Ninhydrin or p-
anisaldehyde solution. Flash colunn chromatography was performed on silica gel (230-
400 mesh, Merck).

2. Synthetic Schemes For DPP-IV Inhibitors Of The Present Invention

[0320] DPP-IV inhibitors according to the present invention may be synthesized
according to a variety of reaction schemes. Some illustrative schemes are provided herein
in the examples. Other reaction schemes could be readily devised by those skilled in the
art.

[0321] In the reactions described hereinafter it may be necessary to protect reactive
functional groups, for example hydroxy, amino, imino, thio or carboxy groups, where
these are desired in the final product, to avoid their unwanted participation in the reactions.
Conventional protecting groups may be used in accordance with standard practice, for
examples sea T.W. Greene and P. G. M. Wats in "Protective Groups in Organic
Chemistry" John Wiley and Sons, 1991.

[0322] By varying the Q! and Q?, Ry, R;, and R; groups, a wide variety of different
DPP-IV inhibitors according to the present invention may be synthesized.
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[0323] In each of the above reaction schemes, the various substituents may be selected
from among the various substituents otherwise taught herein.

[0324] Descriptions of the syntheses of particular compounds according to the present
invention based on the above reaction schemes are set forth herein.

3. Examples Of DPP-IV Inhibitors

[0325] ‘The present invention is further exemplified, but not limited by, the following
examples that describe the synthesis of particular compounds according to the invention.

Experimental Methods
NaH , LIBr

u Jfﬁ g fio i I&O

’% DMF / DMSO TI‘F'DMF
H
N

1 3

HN

Q 2Ho!
o HzNO%%

{T0-76%)
[0326] 2-(60Moro-2,4—dlom-3,4-dlhydro—23-pyﬁmidin—l—yhnethyl}benmmﬂe
(2). To a solution of 6-chlorouracil (20 g, 122 mmol) in a mixture of DMF-DMSO (6:1,
600 mL) under nitrogen at 0 °C, was added sodium hydride (60%, 5.5 g, 137 mmol) in
portions. After 0.5h, lithium bromide (8 g, 96 mmol) was added into the mixture and
stirved for 15 min at 0 °C. A solution of a+Bromo-o-tolunitrile (25.1 g, 128 mmol) in
DMF (30 mL) was added dropwise, and stirred at this temperature for 1 h, and then RT
overnight. It will be understood that alkylation of the amine may be performed under
standard conditions known in the art, including the use of a base such as NaH, LiH or the
like in an organic solvent or mixture of solvents. The solvent may include DMSO, THF,
DMF and the like, or mixtures thereof. In addition, additives may be used, including LiBr,
Lil, Nal and the Iike. The mixture was evaporated and co-evaporated with water in vacuo
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to remove most of the DMF, and then poured into ice water (1L). The precipitate was
collected by filtration. The crude product was suspended in hot AcOEt-CHCl; and
sonicated for 5 min, allowed to stand at 0 °C for 1h, and then filtered to give a white solid
of the title compound (19 g) in 54% yield. It will also be understood by those skilled in
the art that purification may be accomplished using various methods known in the art,
including washing with an aqueous/organic solvent or mixture of solvents,
recrystallization and/or column chromatography. Non-limiting examples of organic
solvents and solvent mixtures may include ethyl acetate, isopropyl acetate, acetone, THF
and the like. "H-NMR (400 MHz, DMSO): § 11.82 (s, 1H), 7.87 (d, 1H, J = 7.6 Hz), 7.71
(t, 1H, J=7.6 Hz), 7.51 (t, 1H, J=7.6 Hz), 7.37 (d, 1H, ] = 8 Hz), 6.06 (s, 1H), 5.31 (8,
2H). MS (ES) [m+H] calc’d for C;2HoCIN3O;, 262.0; found 262.0.

[0327] 2-(6-Chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl)-
benzonitrile (3). To a cold (0 °C) solution of benzylated 6-chlorouracil 2 (10 g, 38 mmol)
in DME-THR (1:1, 300 mL) under nitrogen, was added NaH (60%, 1.6 g, 39.9 mmol) in
portions, followed by adding LiBr (2g). The mixture was stirred at r.t for 20 min, After
adding iodomethane (5.4 mL, 76 mmol), the flask was sealed and stirred at this
temperature for 10 min, 1t for 2h, and 35 °C overnight, and then concentrated in vacuo. It
will be understood that alkylation of the amine may be performed under standard
conditions known in the art, including the use of a base such as NaH, LiH or the like in an
organic solvent or mixture of solvents. The solvent may include DMSO, THF, DMF and
the like, or mixtures thereof. In addition, additives may be used, including LiBr, Lil, Nal
and the like. For example, the alkylation can be performed using methyliodide and K,CO;
in acetone. The reaction may be performed at about 1545 °C, preferably at about 20-43
°C, and more preferably at about 35-41 “C until the reaction is complete. The residue was
dissolved in CHC)3 and washed with water and brine, dried (Na;SQO,), and filtered then
concentrated in vacuo. The crude product was crystallized from THF-Hexanes to give 7.6
g (72%) of the title compound 3. It will also be understood by those skilled in the art that
the benzonitrile may be purified in a variety of organic solvents or solvent mixtures. For
example, the benzonitrile can be purified by adding a mixture of dichloromethane and
heptane. Optionally, the benzonitrile may be further purified in an organic solvent or
mixture of solvents such as dichloromethane, chloroform, acetonitrile, THF, ethyl acetate,
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isopropyl acetate and the like. Preferably, the product is purified and washed with ethyl
acetate. 'H NMR (400 MHz, DMSO): 5 7.87 (d, 1H, J = 7.6 Hz), 7.70 (t, 1H, J = 7.6 Hz),
7.51 (t, 1H, J = 7.6 Hz), 7.40 (d, 1H, J = 8 Hz), 6.21 (s, 1H), 5.38 (s, 2H), 3.28 (s, 3H).
MS (BS) [m+H] calc’d for Cy3H;;CIN50O,, 276.1; found 276.1.

[0328] 2-{6-[3(R)-Amino-piperidin-1-yl]-3-methyl-2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl}-benzonitrile (4). 2-(6-Chloro-3-methyl-2,4-dioxo-3,4-dihydro-2-
H-pyrimidin-1-ylmethyl)-benzonitrile (330 mg, 1.08 mmol), (R)-3-amino-piperidine
dihydrochloride (246 mg, 1.4 mmol) and sodinm bicarbonate (500mg, 5.4 mmol) were
stirred with 200 mg activated molecular sieves {4A) in dry MeOH (5 mL) at 100 °C for 2
h. The reaction was filtered through Celite, concentrated in vacuo, and then diluted with
CHCl;, and washed with water. The water phase was extracted with CHCl; and the
combined organic phases were washed with water, dried (NazSO4), and filtered. TFA
(1mL) was added into the solution which was then concentrated in vacuo. The residue was
dissolved in a small amount of MeOH, and Et;O was added to force precipitation. The
mixture was allowed to stand at RT overnight. It will be understood by those skilled in the
art that condensation with the amine or amine hydrochloride may be performed in a
solvent or mixture of solvents with a base, such as potassium carbonate, sodium
bicarbonate and the like, or mixtures thereof. The solvent may comprise both protic and
aprotic solvents, or mixtures thereof. For example, the solvent may comprise a mixture of
isopropyl alcohol and water. Further, the reaction may be heated to about 30-100 °C,
preferably about 35-55 °C, and more preferebly about 45-50 °C until the reaction is
complete. Solvents were decanted, and the solid was washed with Et;O two times to give
270 mg product as off-white powder. It will also be understood that the product may be
further purified by washing with an organic solvent or mixture of solvents. Non-limiting
examples of solvent or solvent mixtures include isopropyl acetate, ethyl acetate,
dichloromethane, heptane, and the like. Further, the product may optionally be purified by
column chromatography.

[0329] The benzonitrile product may be isolated as the free base if desired, but
preferably, the product may be further converted to the comresponding acid addition salt,
such as the benzoic acid salt. Preferably, the benzonitrile product is treated with benzoic
acid to form 2-[6-(3-amino-piperidin-1-yI)-3-methyi-2,4-dioxo-3,4-dihydro-2H-pyrimidin-
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1-ylmethyl]-benzonitrile benzoate (4). Preparation and isolation of the benzoate salt may
be performed by conventional methods for the formation of acid addition salts. 'H-NMR
(400 MHz, CDCl5-CD-OD 10:1): 5 7.82 (d, 1H, J =7.6 Hz), 7.65 (t, 1H, ] = 7.6 Hz), 7.46
(t, 1H, Y ="7.6 Hz), 7.23 (d, 1H, J = 8.0 Hxz), 5.42 (s, 1H), 5.50-5.00 (ABq, 2H, J = 41.6,
15.2 Hz), 3.30 (m, 2H), 3.16 (s, 3H), 2.91 (m, 1H), 2.76 (m, 2H), 1.93 (m, 1H), 1.79 (m,
1H), 1.51 (m, 2H). MS (ES) [m+H] calc’d for C;gH22Ns0;, 340.2; found, 340.2.

[0330] In each of the above steps, the isolation and/or purification steps of the
intermediate compounds may be avoided if the intermediates from the reaction mixture are
obtained as relatively pure compounds and the by-products or impurnties of the reaction
mixture do not interfere with the subsequent reaction steps. Where feasible, one or more
isolation steps may be climinated to provide shorter processing times, and the elimination
of further processing may also afford higher overall reaction yields.

Compound 5
o]

SN ]
A

"

N
[0331] 2-{6-[3(R)-Amino-piperidin-1-yI}-3-ethyl-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl}-benzonitrile TFA salt (5). The title compound, 5, was prepared
from sample 2 using the procedures described in the preparation of samples 3 and 4,
except that ethyl bromide was used in place of iodomethane. "H-NMR (400 MHz, CDCly-
CD40D 10:1): § 7.66 (d, J=7.8 Hz, 1 H), 7.59 (td, /=7.8, 1.4 Hz, 1 H), 7.40 (t, /~7.6 Hz, 1
H), 7.26 (d, J=7.6 Hz, 1 H), 5.41 (s, 1 H), 5.13 - 5.23 (ABq, 2H, J = 41.6, 15.2 Hz), 3.91
(g, /=7.1 Hz, 2 H), 3.37 (m, 2 H), 2.87 - 2.98 (m, 2 H), 2.70 (m, 1 H), 2.12 (m, 1 H), 1.88
(m, 1 H), 1.67 (m, 2 H), 1.15 (t, =6.9 Hz, 3 H). MS (ES) [m+H] calc’d for C1gHpN30;,
354.2; found, 354.2.

96



'4

WO 2005/095381 PCT/US2004/042209

&

N
[0332] 2-{6-[3(R)-Amino-piperidin-1-yl]-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl}-benzonitrile (6). The title compound 6 was prepared from compound 2 by the
procedure vsed in preparation of compound 4. 'H-NMR (400 MHz, CDCl;-CD-0OD 10:1):
87.65(d, J=75Hz, 1 H), 7.58 (t, 7.8 Hz, 1 H), 7.39 (t, 7.5 Hz, 1 H), 7.27 (d, J=1.8
Hz, 1 H), 5.32 (s, 1 H), 5.13 - 5.13 (ABq, 2H, J = 30.0, 15.0 Hz), 3.39 (m, 2 H), 2.95 (m, 2
H), 2.69 (m, 1 H), 2.12 (m, 1 H), 1.85 (m, 1 H), 1.64 (m, 2 H). MS (ES) [m+H] calc’d for
Ci17H20N504, 326.2; found, 326.2.

Compound 7

[0333] 2-{6-[3(R)}-Amino-piperidin-1-yl]-5-chloro-3-methyl-2,4-dioxo-3,4-dihydro-
2H-pyrimidin-1-yimethyl}-benzonitrile (7). Compound 4 (40 mg, 0.1 mmol) in CHCl;
(2 mL) was treated with SOCl; (200uL) at 100 °C for 30 min, concentrated, and then
purified by LC-MS to give the title compound 7. 'H-NMR (400 MHz, CDCl3-CD>0D
10:1): 6 7.73 (d, J=7.6 Hz, 1 H), 7.64 (t, J=7.6 Hz, 1 H), 7.45 (t, J=7.6 Hz, 1 H), 7.14 (d,
J=8.1 Hz, 1 H), 5.32 - 542 (m, 2 H), 3.43 (5, I H), 3.33 - 3.40(m, 2 H), 3.17 (m, 2 H),
2.87 (s, 1 H), 2.08 (m, 1 H), 1.70 (m, 1 H), 1.32 - 1.43 (m, 2 H). MS (ES) [m+H] calc’d
for CygH»CIN;50,, 374.1; found, 374.1.
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Compound 8

S0

[0334] 6-[3 (R)-Amino-piperidin-1-yI]-1-(2-bromo-benzyl)-1H-pyrimidine-2,4-
dione (8). The title compound was prepared in two steps. The first step was
accomplished using the procedure for the preparation of compound 2, except that 2-
bromobenzylbromide was used in the place of a-Bromo-o-tolunitrile. The crude product
was then converted to the title compound by the method used in the preparation of
compound 4. 'H-NMR (400 MHz, CDCl;-CD;0D 10:1): 3 7.52 (d, J=8.1Hz, 1 H), 7.24 (t,
J=1.8 Hz, 1 H), 7.10 (t, J=7.8 Hz, 1 H), 6.89 (d, J=7.579 Hz, 1 H), 5.27 (s, 1 H), 4.92 -
5.04 (ABq, J = 34.1, 15.0 Hz, 2H), 3.27 (bd, J=10.4Hz, 1 H), 3.09 - 3.18 (m, 1 H), 2.89
(m, 1 H), 2,70 (t, J=10.9Hz, 1 H), 2.48 (t, J=12.0 Hz, 1 H), 2.03 (m, 1 H), 1.60- 1.71 (m, 1
H), 1.42 - 1.53 (m, 2 H). MS (ES) [m+H] calc'd for C16H2BrN4O;, 379.1; found, 379.1.

50

[0335] 63 (R)-Amino-piperidin-1-y1}-1-(2-iodo-benzyl)-1H-pyrimidine-2,4-dione
(9). The title compound was prepared by the procedure described in the preparation of
compound 8, except that 2-iodobenzyl chloride was used as the benzylating reagent. *H-
NMR (400 MHz, CDCl3-CD;0D 10:1):  7.76 (d, =7.6Hz, 1 H), 7.21 (t, }=7.3 Hz, 1 H),
6.89 (t, J=7.2 Hz, 1 H), 6.79 (d, J=7.3 Hz, 1 H), 5.26 (5, 1H), .79 - 4.92 (ABq, J = 34.1,
6.7.0 Hz, 2H), 3.27 (m, 1 H), 3.13 (s, 1 H), 2.85 (d, J=11.6 Hz, 1 H), 2.70 (m, 1 H), 2.41
(m, 1 H), 2.02 (m, 1 H), 1.60 (m, 1 H), 1.45 (m, 2 H). MS (ES) [m+H] calc"d for
C1sHxnIN{O, 427.1; found, 427.1.
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[0336] 6-[3 (R)-Amino-piperidin-1-yI}-1-(2-bromo-5-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione (10). To a solution of 6-chlorouracil (220 mg, 1.5 mmol) in a
mixture of dry DMFP-DMSO (6:1, 5 mL) under nitrogen at 0 °C, was added sodium
hydride (60%, 61 mg, 1.8 mmol) in portions. After 0.5h, lithium bromide (83 mg, 1
mmol) was added and the mixture was stirred for 15 min at 0 °C. A solution of 2-bromo-
5-fluoro-benzyl bromide (497 mg, 1.8 mmol) in DMF (30 ml.) was added dropwise, and
stirred at this temperature for 1 h, and then RT overnight. The mixture was evaporated
and co-evaporated with water in vacuo to remove most of the DMF, and then poured into
ice-water. The precipitate was collected by filtration, and then suspended in cold MeOH
and filtered. The solution was concentrated to give the crude monobenzylated product.
[0337] The crude product was treated with NaH and Mel using the procedure described
in the preparation of compound 3, followed by the procedure used in the preparation of
compound 4 to give the title compound. 'H-NMR (400 MHz, CDCl5-CD;OD 10:1) § 7.46
(dd, /=8.7, 5.2 Hz, 1 H), 6.82 (td, J=8.3, 2.9Hz, 1 H), 6.59 (dd, /=9.1, 3.0 Hz, 1 H), 5.28
(s, 1H), 4.99 - 5.06 (ABq, =417, 16.7 Hz, 2H), 3.28 (m, 1H), 3.23 (s, 3 H), 3.13 - 3.21
(m, 1 H), 2.86 (bd, J=12.6 Hz, 1 H), 2.71 (t, J=10.5 Hz, 1 H), 2.47 (t, J=11.0 Hz, 1 H),
2.00 - 2.08 (m, 1 H), 1.65 - 1.74 (m, 1 H), 1.42 - 1.53 (m, 2 H). MS (ES) [m+H] calc’d for
C17H1BiFN,O;, 411.1; found, 411.1.

Compound 11
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[0338] 6-I3 (R)-Amino-piperidin-1-y1]-1-(2-chloro-5-fluocro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione (11). The title compound was prepared from compound 1 using the
same procedures as the preparation of compound 10, except that 2-chloro-5-fluoro-benzyl
bromide was used in the place of 2-bromo-5-fiuoro-benzyl bromide. 'H-NMR (400 MHz,
CDCl:-CDsOD 10:1): 5 7.34 - 7.40 (dd, J=8.5, 5.1 Hz, 1 H), 6.97 (td, /=8.3, 2.9 Hz, 1 H),
6.72 (dd, 7=9.0, 2.9 Hz, 1 H), 5.41 (s, 1 H), 5.11 - 5.19 (ABq, J = 41.7, 16.7 Hz, 2H), 3.37
(s, 1 H), 3.32 (s, 3H), 3.23 - 3.30 (m, 1 H), 2.96 (d, J=12.1 Hz, 1 H), 2.81 (t, J=10.2 Hz, 1
H), 2.59 (, J=11.1 Hz, 1 H), 2.13 (d, J=10.4 Hz, 1 H), 1.76 - 1.86 (m, 1 H), 1.52 - 1.63 (m,
2 H). MS (ES) [m+H] calc’d for Cy;Hz,CIFN,4O,, 367.1; found 367.1.

Compound 12
o

é{l o

F cl
[0339] 6-[3 (R)-Amino-piperidin-1-yi]-1-(2-chloro-4-fluero-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione (12). The title compound was prepared from compound 1 using the
same procedures as described the preparation of compound 10, except that 2-chloro-4-
fluoro-benzyl bromide was used in the place of 2-bromo-5-fluoro-benzyl bromide. 'H-
NMR (400 MHz, CDCl5-CD,0D 10:1) 5 7.15 (dd, J=8.211, 2.400 Hz, 1 H), 6.95 - 7.06
(m, 2 H), 540 (s, 1 H), 5.09 - 5.18 (ABq, J=37.7, 15.9 Hz, 2H), 3.33 - 3.39 (m, 1 H),
3.30 (s, 3 H), 3.23 - 3.29 (m, 1 H), 2.98 (bd, J=12.9 Hz, 1 H), 2.79 (t, J=10.4 Hz, 1 H),
2.55 - 2.66 (t, J=11.2 Hz, 1 H), 2.13 (m, 1 H), 1.78 - 1.88 (m, 1 H), 1.55 - 1.65 (m, 2 H).
MS (ES) [m+H] calc’d for Ci7Ha;CIFN4Oy, 367.1; found 367.1.

Compound 13

(o]

5
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[0340]} 6-[3 (R)-Amino-piperidin-1-yl]-1-(2-bromo-benzyD)-3-methyl-1H-
pyrimidine-2,4-dione (13). The title compound was prepared from compound 1 used the
procedures described in the synthesis of compound 10, except that 2-bromo benzyl
bromide was used in the place of 2-bromo-5-fluoro-benzyl bromide. 'H-NMR (400 MHz,
CDCl3-CD,OD 10:1): 8 7.45 (d, J=7.8 Hz, 1 H), 7.16 (t, J=7.5 Hz, 1 H), 7.03 (t, J=7.2 Hz,
1 H), 6.80 (4, J=7.3 Hz, 1 H), 5.28 (5, 1 H), 4.93 - 5.05 (ABq, 2H, ] =36.4, 16.4 Hz), 3.22
(m, 1H), 3.19 (m, 3 H), 3.09 (m, 1 H), 2.84 (d, /=12.6 Hz, 1 H]}, 2.63 (t, /=10.5 Hz, 1 H),
2.42 (t, J=10.9 Hz, 1 H), 1.97 (d, J=11.1 Hz, 1 H), 1.58 - 1.69 (m, 1 H), 1.38 - 1.48 (m, 2
H). MS (BS) [m+H] calc’d for Ci7HzBIN4O,, 393.1; found, 393.1.

Compound 14 Compound 15

&0 & O

[0341] 2-{6-[Azepan-3(t)-ylamino]-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-
1-ylmethyl}-benzonitrile (14) and 2-{6-[3(£)-Amino-azepan-1-yl]-3-methyl-2 4-dioxo-
3,4-dihydro-2H-pyrimidin-1-yhimethyl}-benzonitrile (15). Title compounds 14 and 15
were prepared from compound 3 (70 mg, 0.27 mmol) and azepan-3-ylamine (70 mg, 0.61
mg) using the procedure for the preparation of compound 4. Both compounds were
purified by LC-MS.

[0342] 14: 'H-NMR (400 MHz, CDC1;-CD,0D 10:1) § 7.77 (d, /=7.8 Hz, 1 H), 7.66
(t, /=7.6 Hz, 1 H), 747 (t, 7=8.0 Hz, 1 H), 7.36 (d, J=8.1 Hz, 1 H), 5.54 (8, L H), 549 (s, 1
H), 5.27 - 5.36 (ABq, J = 26.0, 16.4 Hz, 2H), 3.50 (m, 2 H), 3.37 (s, 2 H), 3.26 (3, 3 H),
3.12 (m, 1H), 3.04 (m, 1H), 2.07 (m, 1H), 1.86 (m, 1H), 1.60 - 1.71 (m, 3H). MS (ES)
[m+H] calc'd for CisH24N505, 354.2; found, 354.2.

[0343] 15: TH-NMR (400 MHz, CDC1,-CD;0OD 10:1) 5 7.77 (d, J=8.1 Hz, 1 H), 7.63
(t, J=7.6 Hz, 1 H), 7.46 (t, J=8.0 Hz, 1 H), 7.19 (d, J=7.6 Hz, 1 H), 5.48 (s, 1H), 5.44 -
5.52 (ABq, J = 61.9, 18.4 Hz, 2H), 3.80 (s, 1 H), 3.58-3.50 (m, 1 H), 3.39-3.39 (m, 1 H),
3.26 (s, 3 H), 3.13 (m, 1 H), 2.89 (t, J=12.4 Hz, 1 H), 2.04 (m, 1 H), 1.93 (m, 1 H), 1.86
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(m, 2 H), 1.59 - 1.70 (m, 2 H). MS (ES) [m+H] calc’d for CisHasN50z, 354.2; found,
354.2.

Compound 16

NH
N
o<

[0344] 2-[6-(2-Amino-ethylamino)-3-ethyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl]-benzonitrile (16). Compound 2 (150 mg, 0.57 mmol) in THE-DMSO (6:1,
4ml) was treated with 60% NaH (26 mg, 0.65 mmol), followed by adding ethyl bromide
(300uL). In a sealed tube, ~20% crude product in dry MeOH (3 mL) was treated NaHCO;
and ethane-1,2-diamine (2001].) at 120 °C for 2h, and purified by LC-MS to give the title
compound 16. 'H-NMR (400 MHz, CDCl,;-CD;OD 10:1) § 7.70 (d, /=7.8 Hz, 1 H), 7.58
(t, /=7.7 Hz, 1 H), 7.40 (t, J=7.4 Hz, 1 H), 7.12 (d, J=8.1 Hz, 1 H), 5.37 (s, 2H), 3.95 (q,
J=6.8 Hz, 2 H}, 3.45 (t, J=5.9 Hz, 2 H), 3.11 (t, J=6.1 Hz, 2 H), 1.19 (t, J=6.8 Hz, 3 H).
MS (ES) [m+H]) cale’d for Ci1sHN502, 314.2; found 314.2.

\@&i —_—

[0345]  2-{6-[3(R)-Amino-piperidin-1-yl]-3-(3-cyano-benzyl)-2,4-dioxo-3,4-dthydro-
2H-pyrimidin-1-ylmethyl}-benzonitrile (17). Compound 2 (65 mg, 0.25 mmol) in
DME-DMF (2:1, 2.5 mL) was treated with 60% NaH (15 mg, 0.38 mmol) at 0 °C for 20
min, and then LiBr (25 mg) was added. 10 min later, m~cyano-benzyl bromide (35mg,
0.28 mg) was added, and the mixture was stirred at RT for 5h, and concentrated. The
crude residue was dissolved in MeOH (3 mL). (R)-3-Amino-piperidine dihydrocbloride
(52 mg, 0.3 mmol) and sodium bicarbonate (100 mg) were added. The mixture was beated
in a sealed tube at 120 °C for 2b, and then filtered and concentrated. LC-MS purification

102



/o Y
WO 2005/095381 PCT/US2004/042209 ‘
gave the title compound 17 in 84% yield. 'H-NMR (400 MHz, CDCl;-CD;0D 10:1) §
7.67 (d, J=7.8 Hz, 1 H), 7.52 - 7.62 (m, 4 H), 7.35 - 7.46 (m, 2 H), 7.27 (4, J=7.8 Hz, 1 H),
5.43 (s, 1 H), 5.15 - 5.31 (ABq, J=40.9, 13.7 Hz, 2 H), 5.04 (s, 2 H), 3.40 (s, 1 H), 3.40 (m
1 H), 3.03 (m,1 H), 2.91 (m, 1 H), 2.76 (s, 1 H), 2.13 (s, 1 H), 1.92 (m, 1 H), 1.63 - 1.74
(m, 2 H). MS (ES) [m+H] calc’d for CpsHysNgO;, 441.2; found 441.2.
Compound 18

oo
G-
O)\N I\O

SN

[0346] 2-{6-[3(R)-Amino-piperidin-1-yI}-3-(2-cyano-henzyl)-2,4-dioxo-3,4-dihydro-
2H-pyrimidin-1-ylmethyl}-benzonitrile (18). Title compound 18 was prepared by the
methods vsed in the preparation of compound 17, except that a-bromo-o-tolunitrile was
used in the place of m-cyano-benzyl bromide. 'H-NMR (400 MHz, CDCl3-CD>0OD 10:1)
31.64 (d, J=6.8Hz, 1H), 7.60 (d, /=7.8Hz, 1H), 7.55 (t, J=7.8Hz, 2 H), 7.44 (t, J=7.6Hz, 1
H), 7.38 (t, J=7.5 Hz, 1 H), 7.31 (t, J=7.6Hz, 1H), 7.27 (d, /=7.8 Hz, 1H), 7.12 (4, /=7.8
Hz, 1 H), 5.45 (s, 1 H), 5.15 - 5.32 (m, 4 H), 3.36 - 3.47 (m, 2 H), 2.98 (m, 2 H), 2.10 (m,
1 H), 1.91 (m, 1 H), 1.68 (m, 2 H). MS (ES) [m+H] calc'd for CzsHasNO3, 441.2; found
441.2,

Compound 19

/Q&io

SN
[0347] 2-{6-[3(R)-Amino-piperidin-1-yI]-3-(4-cyano-benzyl)-2,4-dioxo-3 A-dthydro-
2H-pyrimidin-1-ylmethyl}-benzonitrile (19), Title compound 19 was prepared by the
methods used in the preparation of compound 17, except that p-cyano-benzyl bromide was
used in the place of m-cyano-benzyl bromide. "H-NMR (400 MHz, CDCl5-CD;0D 10:1)
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§7.70 (d, J=1.8 Hz, 1 H), 7.56 - 7.63 (m, 3 H), 7.46 (m, 3 H), 7.29 (d, /=7.8 Hz, 1 H),
5.47 (s, 1 H), 5.16 - 5.36 (ABq, J=51.1, 14.7 Hz, 2 H), 5.11 (s, 2 H), 3.36 - 3.47 (m, 2 H),
2.90-3.07 (m, 2 H), 2.79 (s, 1 H), 2.15 (s, 1 H), 1.95 (s, 1 H), 1.73 (5, 2 H). MS (ES)
[m+H] calc’d for CasHzsNgO2, 441.2; found 441.2.

Compound 20

H2MI|-< >
N
N —
N N
O
N
[0348]  2-[6-(3-Amino-piperidin-1-yl)-3-(1H-benzoimidazol-2-ylmethyl)-2,4-dioxo-
3,4-dihydro-2H-pyrimidin-1-ylmethyl]-benzonitrile (20). Title compound 20 was
prepared by the methods used in the preparation of compound 17, except that 2-
chloromethyl benzimidazole was used in the place of m-cyano-benzyl bromide. 'H-NMR
(400 MHz, CDCl3-CD50D 10:1) § 7.67(d, J=3.0Hz, 1H), 7.65-7.56(m, 2 H), 7.47 (d,
J=3.3Hz,2H),746(d, J/=3.3Hz, 1 H), 7.37-740 (m, 2 H), 5.52 (5,3 H), 5.23 (5, 2 H),
3.51 (d, J=9.6 Hz, 1 H), 3.36 (m, 1 H), 2.87 - 2.92 (m, 2 H), 2.64 - 2,72 (m, 1 H), 2.09 (m,
1 H), 1.76 (m, 1 H), 1.52-1.64 {m, 2 H). MS (ES) [m+H] calc’d for CasHasN,0O3, 456.2;

found 456.2.
Compound 21

HolNv '< >
N ey

N
[0349]  2-{6-[3(R)-Amino-piperidin-1-yl]-2,4-dioxo-3-(4-pyrazol-1-yl-benzyl)-3.4-
dihydro-2H-pyrimidin-1-ylmethyl}-benzonitrile (21). Title compound 21 was prepared
by the methods used in the preparation of compound 17, except that 1-(4-bromomethyl-
phenyl)-1H-pyrazole was used in the place of m-cyano-benzyl bromide. "H-NMR (400
MHz, CDCl3-CD;0D 10:1) 8 7.90 (d, /=2.5 Hz, 1 H), 7.71 (d, J=1.8 Hz, 1 H), 7.65 (d,
J=7.6 Hz, 1 H), 7.51 - 7.58 (m, 3 H), 7.43-7.37(m, 3 H), 7.22 (d, /=7.8 Hz, 1 H), 647 (t,
J=2.1 Hz, 1 H), 5.43 (s, 1H), 5.14 - 5.30 (ABq, J=41.2, 16.4 Hz, 2 H), 5.05 (s, 2 H), 3.32-
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3.40 (m, 2H), 2.96 (m,1 H), 2.89 (m, 1 H), 2.70 (m, 1 H), 2.10 (m, 1 H), 1.88 (m, 1 H),
1.66 (s, 2 H). MS (ES) [m+H] calc’d for CpH3N,0,, 482.2; found 482.2.
Compouml 22

Hlel

[0350] Z-{6-B(R)-Amho-pipendm-l-yl]-z,tl-dioxo-:i-(3-pyrrol-1-yl-benzyl)-3,4-
dihydro-2H-pyrimidin-1-ylmethyl}-benzonitrile (22). Title compound 22 was prepared
by the methods used in the preparation of compound 17, except that 1-(3-bromomethyl-
phenyl)- 1H-pyrrole was used in the place of m-cyano-benzyl bromide. *H-NMR (400
MHz, CDCl3-CD;0D 10:1) 8 7.59 (d, J/=7.3 Hz, 1 H), 7.48 (1, J=7.7 Hz, 1 H), 7.24 - 7.36
(m,4H),7.21(t,/=1.6Hz,2H),7.02(t,J=2.1 Hz,2 H), 6.32 (t, J=2.0Hz, 2 H), 5.42
(s, 1H), 5.11 - 5.20 (ABq, J=44.7, 15.9 Hz, 2 H), 5.06 (s, 2 H), 3.36 (m, 2 H), 2.98 (m, 1
H), 2.89 (m, 1 H), 2.70 (m, 1 H), 2.10 (m, 1 H), 1.88 (m, 1 H), 1.73-1.58 (m, 2 H). MS
(ES) [m+H] calc’d for CxHaoNgO;, 481.2; found 481.2.

Compound 23

i Y
bt

[0351] 6-[3 (R)-Amino-piperidin-1-y1]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-
2H-pyrimidin-1-ylmethyl]-thiophene-3-carbonitrile (23). Title compound 23 was
prepared by the methods used in the preparation of compound 17, except that 2-
bromomethyl-thiophene-3-carbonitrile was used in the place of m-cyano-benzyl bromide.
'H-NMR (400 MHz, CDCl;-CD,0D 10:1) 5 7.65 (d, J=7.6 Hz, 1 H), 7.57 (t, J=7.8 Hz, 1
H), 7.40 (t, ~=1.7 Hz, 1 H), 7.29 (d, J=7.8 Hz, 1 H), 7.25 (dd, J=5.3, 1.3 Hz, 1 H), 7.11
(dd, J=5.3, 1.0 Hz, 1 H), 545 (s, 1 H), 5.35 (5, 2 H), 5.15 - 5.33 (ABq, J=45.0, 15.5Hz, 2
H), 3.38 (bd, J=10.1 Hz, 2 H), 2.98 (m, 2 H), 2.72 (5, 1 H), 2.12 (d, J=7.3 Hz, 1 H), 1.83 -
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1.93 (m, 1 H), 1.61 - 1.72 (m, 2 H). MS (ES) [m+H] calc’d for CosHzsNOs, 447.1; found
447.1.

Compound 24
z :E il 0
" N“ N o<
HZNUIMO

[0352] 3-{4-[3(R)-Amino-plperidin-1-yl}-3-(2-cyano-benzyl)-2,6-dioxe-3,6-dihydro-
2H-pyrimidin-1-ylmethyl}-benzoic acid methyl ester (24). Title compound 24 was
prepared by the methods used in the preparation of compound 17, except that 3-
bromomethyl-benzoic acid methyl ester was used in the place of m-cyano-benzyl bromide.
"H-NMR (400 MHz, CDCls-CD10D 10:1) §7.99 (s, 1 H), 7.91 (4, J=7.8 Hz, 1 H), 7.65
(d, /=7.6 Hz, 1 H), 7.56 (d, /=7.9 Hz, 1 H), 7.52 (d, /=7.6 Hz, 1 H), 7.39 (t, J=7.6 Hz, 1
H), 7.34 (t, F=7.6 Hz, 1 H), 7.23 (d, /=8.1 Hz, 1 H), 5.44 (5, 1 H), 5.12 - 5.31 (ABq,
J=43.7, 15.9 Hz, 2 H), 5.08 (s, 2 H), 3.90 (s, 3 H), 3.31 - 3.39 (m, 2 H), 2.98 (d, J=11.9
Hz, 1 H), 2.87 (m, 1 H), 2.71 (m, 1 H), 2.11 (m, 1 H), 1.89 (m, 1 H), 1.73-1.59 (m, 2 H).
MS (ES) [m+H] calc’d for CosHagNsOs, 474.2; found 474.2.
Compound 25

HzN' be

Q

[(0353] 3-{4-[3(R)-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-
2H-pyrimidin-1-yhnethyl}-benzolc acid (25). A crude mixture of compound 24 (~50
mg) was treated with LiOH in THF-water (10:1) to give the title compound 25. 'H-NMR
(400 MHz, CDCls-CD;OD 10:1) §7.90 (s, 1 H), 7.86 (d, J=7.6 Hz, 1 H), 7.60 (d, J=7.6
Hz, 1 H), 7.50 (t, J=8.2 Hz, 1 H), 7.45 (d, J=7.3 Hz, 1 H), 7.26 - 7.36 (m, 2H), 7.17 (d,
J=8.1Hz, 1 H), 5.39 (s, 1 H), 5.10- 5.25 ( ABq, J=36.9, 15.5 Hz, 2 H), 5.03 (5, 2 H), 3.31
(m,2H), 2.95 (m, 1 H), 2.81 (m, 1 H), 2.64 (m, 1 H), 2.07 (m, 1 H), 1.82 (m, 1 H), 1.51-
1.68 (m, 2 H). MS (ES) [m+H] calc’d for CasHagN3sO4, 460.2; found 460.2.
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Compound 26
F

Do

[0354) 6-[3 (R)-Amino-piperidin-1-yl]-1,3-bis-(2-bromo-5-fluoro-benzyl)-1H-
pyrimidine-2.4-dione (26). The title compound was prepared from 1 by di-benzylation,
using the procedure for the preparation of 2, except that 2-bromo-5-fluoro-benzyl bromide
was used in the place of arbromo-o-tolunitrile, followed by treatment with 3-(R)}-amino-
piperidine under the conditions described in the preparation of compound 4. "H-NMR
(400 MHz, CDCly-CD;OD 10:1) § 7.42 (dd, /=8.6, 5.3 Hz, 2 H), 7.11 - 7.08 (dd, J=9.1,
2.2 Hz, 1 H), 7.06 (dd, J=9.3, 2.8 Hz, 1 H), 6.78 - 6.84 (m, 2 H), 5.71 (s, 1H), 5.29 (s, 4
H), 422 (d, J=11.1 Hz, 1 H), 3.82 (d, /=13.4 Hz, 1 H), 3.07 - 3.24 (m, 3 H), 2.06 (m, 1 H),
1.75- 1.83 (m, I H), 1.63 - 1.72 (m, 1 H), 1.50 - 1.59 (m, 1 H). MS (ES) [m+H] calc’d for
CasHzaBraFaN30,, 583.01; found 583.01.

Compound 27

.

[0355] 2-{6-[3(R)-Amino-piperidin-1-y1]-5-chloro-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl}-benzonitrile (27). Compound 4 (100 mg) in THF (2 mL) was
treated with 4M HCl in dioxane (1mL) at rt for 1 h, concentrated, and then purified by LC-
MS to give the title compound. "H-NMR (400 MHz, DMSO-D6): 5 ppm 12.0 (s, 1 H),
7.88 (d, J=7.6 Hz, 1 H), 7.68 (t, J=7.7 Hz, 1 H), 7.49 (t, J=1.7 Hz, 1 H), 7.36 (d, J=7.8 Hz,
1H), 5.09 - 5.21 (m, 2 H), 3.17 (1, 2 H), 2.96 (t, J=11.1 Hz, 1 H), 2.86 (4, J=10.6 Hz, 1
H), 2.65 (m, 1 H), 1.90 (d, J=11.6 Hz, 1 H), 1.57 (d, J=13.1 Hz, 1 H), 1.19 - 1.31 (m, 1 H),
1.03 - 1.15 (m, 1 H). MS (ES) [m+H] calc’d for Cy;HsCIN50z, 360.1; found, 360.1.
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Compound 28

\d

[6356] 6-[3 (R)-Amino-piperidin-1-y1]-1-(2,5-di-chloro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione (28). The title compound was prepared from compound 1 using the
same procedures as in the preparation of compound 10, except that 2,5-di-chloro-benzyl
bromide was used in the place of 2-bromo-5-fluoro-benzy! bromide. "H-NMR (400 MEz,
CDCL,-CD;0D 10:1): & ppm 7.50 (d, J=8.6 Hz, 1 H), 7.39 (dd, J=8.3, 2.526 Hz, 1 H), 7.22
(d, J/=2.5 Hz, 1 H), 5.41 (s, 1 H), 5.01 —4.93 (ABgq, J = 41.9, 16.2 Hz, 2H), 3.25 (m, 2 H),
3.10 (s, 3H), 2.85 (m, 1 H), 2.76 (m, 1 H), 2.67 (m, 1 H), 1.91 (m, 1 H), 1.75 (m, 1 H),
1.45 (m, 2 H). MS (ES) [m+H] calc’d for Ci7H,ClaN4Og, 383.1; found 383.1.
Compound 29

3
[0357] 6-[3 (R)-Amino-piperidin-1-yI]-1-(2-chloro-3,6-di-fluoro-benzyl)-3-methyl-
1H-pyrimidine-2,4-dione (29). The title compound was prepared from compound 1 using
the same procedures as in the preparation of compound 10, except that 2-chloro-3,6-di-
fluoro-benzyl bromide was used in the place of 2-bromo-5-fluoro-benzyl bromide. 1H
NMR (400 MHz, CDCl3-CD;OD 10:1) § ppm 6.98 - 7.06 (m, 2 H), 6.90 (m, 2 H), 5.31 (s,
1H), 5.01 -5.20 (ABq, J=24.2, 14.4 Hz, 2H), 3.28 - 3.37 (m, 2 H) 3.13 (8,3H), 3.01 -
2.94 (m, 1 H), 2.6-2.9 (m, 2 H), 2.10 (m, 1 H), 1.92 (m, 2 H), 1.73 (s, 1 H), 1.6-1.75 (m, 2
H). MS (ES) [m+H] calc’d for Cy7HanCIFaN4O,, 385.1; found 385.1.
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Compound 30

; “CN
NN

O)\Ahodmz

[0358] (R)-2-((6-(3-amino-3-methylpiperidin-1-yl)-3-methyl-2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-yl)methyl)-4-fluorobenzonitrile (30). 2-(6~Chloro-3-methyl-
2,4-dioxo0-3,4-dihydro-2H-pyrimidin-1-ylmethyl)-4-fluoro-benzonitrile (300 mg, 1.0
mmol), (R)-3-amino-3-methyl-piperidine dihydrochloride (266 mg, 1.4 mmol) and sodium
bicarbonate (500 mg, 5.4 mmol) were stirred in a sealed tube in BtOH (3 mL) at 100 °C for
2 hrs. The final compound was obtained as TFA salt after HPLC purification. 1H-NMR
(400 MHz, CD3IOD): 5. 7.78-7.83 (m, 1H), 7.14-7.26 (m, 2K), 5.47 (s, 1H), 5.12-5.36
(ABq, 2H, J =105.2, 15.6 Hz), 3.21 (s, 1H), 2.72-3.15 (m, 4H), 1.75-1.95 (m, 4H), 1.39 (s,
3H). MS (ES) [m+H] calc’d for CI9H22FN502, 372.41; found, 372.41.

Compound 34

R

= A

33 3
[0359] 4-Fluoro-2-methylbenzonitrile (31). A mixture of 2-bromo-5fluorotoluene
(3.5 g, 18.5 mmol) and CuCN (2 g, 22 mmo]) in DMF (100 mL) was refluxed for 24
hours. The reaction was diluted with water and extracted with hexane. The organics were
dried over MgSO, and the solvent removed to give product 31 (yield 60%). 'H-NMR (400
MH?z, CDCls): § 7.60 (dd, J=5.6, 8.8 Hz, 1H), 6.93-7.06 (m, 2H), 2.55 (s, 3H).
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[0360] 2-Bromomethyl-4-fluorobenzonitrile (32). A mixture of 4-fluoro-2-
methylbenzonitrile (2 g, 14.8 mmol), NBS (2.64 g, 15 mmol) and AIBN (100 mg) in CCl,
was refluxed under nitrogen for 2 hours. The reaction was cooled to room temperature.
The solid was removed by filtration. The organic solution was concentrated to give crude
product as an oil, which was nsed in the next step without further purification. 'H-NMR
(400 MHz, CDCls): 5 7.68 (dd, J=5.2, 8.4 Hz, 1H), 7.28 (dd, J= 24, 8.8 Hz, 1H), 7.12
(m, 1H), 4.6 (s, 2H).

[0361] 2-(6~Chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl)-4-
flucro-benzonitrile (33). A mixture of crude 3-methyl-6-chlorouracil (0.6 g, 3.8 mmol),
2-bromomethyl-4-fluorobenzonitrile (0.86 g, 4 mmol) and K2CO; (0.5 g, 4 mmol) in
DMSO (10 mlL) was stirred at 60 'C for 2 hours. The reaction was diluted with water and
extracted with EtOAc. The organics were dried over MgSO, and the solvent removed.
The residue was purified by column chromatography. 0.66 g of the product was obtained
(vield: 60%). 'H-NMR (400 MHz, CDCly): 8 7.73 (dd, J=7.2, 8.4Hz, 1H), 7.26 (d, J-
4.0Hz, 1H), 7.11-7.17 (m, 1H), 6.94 (dd, J=2.0, 9.0 Hz, 1H), 6.034 (s, 2H), 3.39 (5, 3H).
MS (ES) [m+H] calc’d for CsHsCIPN304, 293.68; found 293.68.

[0362] 2-[6-(3-Amino-piperidin-1-yI)-3-methyl-2,4-dloxo-3,4-dihydro-2H-
pyrimidin-1-yimethyl]-4-fluoro-benzonitrile (34). 2-(6-Chloro-3-methyl-2,4-dioxo-3,4-
dibydro-2H-pyrimidin-1-ylmethyl)}-4-fluoro-benzonitrile (300 mg, 1.0 mmol), (K)-3-
amino-piperidine dihydrochloride (266 mg, 1.5 mmol) and sodium bicarbonate (500 mg,
5.4 mmol) were stirred in a sealed tube in BtOH (3 mL) at 100 °C for 2 hrs. The final
compound was obtained as TFA salt after HPLC purification. 'H-NMR (400 MHz,
CDsOD): 8. 7.77-7.84 (m, 1H), 7.16-7.27 (m, 2H), 5.46 (s, 1H), 5.17-5.34 (ABq, 2H, J =
35.2, 15.6 Hz), 3.33-3.47 (m, 2H), 3.22 (s, 3H), 2.98-3.08 (m, 1H), 2.67-2.92 (m, 2H),
2.07-2.17 (m, 1H), 1.82-1.92 (m, 1H), 1.51-1.79 (m, 2H). MS (ES) [m+H] calc’d for
C1sH20FNsO,, 357.38; found, 357.38.

4, Of In

[0363] The protease inhibitory activities of DPP-IV inhibitors can be readily
determined by methods known to those of ordinary skill in the art since suitable in vitro
assays for measuring protease activity and the inhibition thereof by test compounds are
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known. Examples of assays that may be used for measuring protease inhibitory activity
and selectivity are set forth below.

PP-IV_Assa

[0364] Solutions of test compounds in varying concentrations (<10mM final
concentration) were prepared in Dimethyl Sulfoxide (DMSQ) and then diluted into assay
buffer comprising: 20mM Tris, pH 7.4; 20mM KCl; and 0.1mg/ml. BSA. Human DPP-IV
(0.1 oM final concentration) was added to the dilutions and pre-incubated for 10 minutes
at ambient temperature before the reaction was initiated with A-P-7-amido-4-
trifluioromethylcoumarin (AP-AFC; 10 uM final concentration). The total volume of the
reaction mixture was 10-100 pl depending on assay formats used (384 or 96 well plates).
The reaction was followed kinetically (excitation A~400 nm; emission A=505 nm) for 5-10
minutes or an end-point was measured after 10 minutes. Inhibition constants (ICsp) were
calculated from the enzyme progress curves using standard mathematical noodels.

FAPg Assay

[0365] Solutions of test compounds in varying concentrations (<10mM final
concentration) were prepared in Dimethyl Sulfoxide (DMSO) and then diluted into assay
buffer comprising: 20mM Tris, pH 7.4; 20mM KCl; and 0.1mg/ml. BSA. Human FAPo:
(2 oM final concentration) was added to the dilutions and pre-incubated for 10 minutes at
ambient temperature before the reaction was initiated with A-P-7-amido-4-
trifluoromethylcoumarin (AP-AFC; 40 M final concentration). The total volume of the
reaction mixture was 10-100pL depending on assay formats used (384 or 96 well plates).
The reaction was followed kinetically (excitation A=400 nm; emission A=505 nm) for 5-10
minutes or an end-point was measured after 10 minutes. Inhibition constants (¥Csp) were
calculated from the enzyme progress curves using standard mathematical models.

PREP Assay

[0366] Solutions of test compounds in varying concentrations (<10mM final
concentration) were prepared in Dimethyl Sulfoxide (DMSO) and then diluted into assay
buffer comprising: 20mM Sodium Phosphate, pH 7.4; 0.5mM EDTA; 0.5SmM DTT; and
0.1mg/ml. BSA. PREP (EC3.4.21.26 from Flavobacterium meningosepticum; 0.2 nM
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final concentration) was added to the dilutions. The PREP and compound were pre-
incubated for 10 minutes at ambient temperature before the reaction was initiated with Z-
G-P-AMC (10 uM final concentration). The total volume of the reaction mixture was 10-
100 pL depending on assay formats used (384 or 96 well plates). The reaction was
followed kinetically (excitation A=375 nm; emission A=460 nm) for 10 minutes or an end-
point was measured after 10 minutes. Inhibition constants (ICss) were calculated from the
enzyme progress curves using standard mathematical models.

Tryptase Assay

[0367] Solutions of test compounds in varying concentrations (<10mM final
concentration) were prepared in Dimethyl Sulfoxide (DMSO) and then diluted into assay
buffer comprising: 100mM Hepes, pH 7.4; 0.01% Brij35; and 10% glycerol. Tryptase
(thLung beta; 0.1 nM final concentration) was added to the dilutions and pre-incubated
with compound for 10 minutes at ambient temperature. The enzymatic reaction was
initiated with 25 uM Z-lys-SBzl and 400pM DTNB. The total volume of the reaction
mixture was 100uL in Costar A/2 96 well plates. The reaction was followed
colorimetrically (A=405 nm) for 10 minutes. Inhibition constants (ICsp) were calculated
from the enzyme progress curves using standard mathematical models.

[0368] Compounds of the invention were tested according to the above-described
agsays for protease inhibition and observed to exhibit selective DPP-IV inhibitory activity.
For example, compounds of the inventior were found to inhibit DPP-IV activity at
concentrations that are at least 50 fold less than those concentrations required to produce
an equiactive inhibition of protease activity for FAPo. The apparent inhibition constants
(K;) for compounds of the invention, against DPP-IV, were in the range from about 10°M
to about 10°°M.

[0369] It will be apparent to those skilled in the art that various modifications and
variations can be made to the compounds, compositions, kits, and methods of the present
invention without departing from the spirit or scope of the invention. Thus, it is intended
that the present invention cover the modifications and variations of this invention provided
they come within the scope of the appended claims and their equivalents.
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‘What is claimed is:
1. A compound comprising:

Rz Q!
\lr/ \Mo

a N

Rs

I—Z

wherein

My is -C-1X, N or CRy;

Q' and Q” are each independently selected from the group consisting of CO, CS, SO,
S0,, and C=NRy;

Ry is Ry or-LX, with the proviso that only one of Rg and My is -L.X;

R, is hydrogen or is selected from the group consisting of halo, perhalo(C;-10)alkyl,
amino, cyano, thio, (Ci-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Cij3)alkyl, thiocarbonyl (C,.3)alkyl, sulfonyl (Ci.s)alkyl, sulfinyl
(Cr.3)alkyl, imino (Cy.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfiny] group, each substituted or unsubstituted;

R; is hydrogen or selected from the gronp consisting of (Ci-ig)alkyl, (Cs.iz)cycloalkyl,
(Caz)cycloalkyl(Ci-s)alkyl, hetero(Cs m)cycloalkyl(Ci-s)alkyl, hetero(Cs-2)cycloalkyl,
aryl(Cr0)alkyl, heteroaryl(Ci-s)alkyl, (Copo)bicycloaryl,  hetero(Caz)bicycloaryl,
hetero(Cy.12)bicycloaryl(Ci-s)alkyl, carbonyl (Cj.s)alkyl, thiocarbonyl (Cy.a)alkyl, sulfonyl
(Ci.3)alkyl, sulfinyl (C;.3)alky}, imino (Cy.3)alkyl, amino, ary), heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted; )

R is selected from the group consisting of perhalo(Ci-o)alkyl, amino, (Cy-jo)alkyl,
cycloalkyl, heterocycloalkyl, arylaikyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (C;.3)alkyl,
thiocarbonyl (C1.s)alkyl, sulfonyl (Cy.)alkyl, sulfinyl (Cy.5)alky, imino (Cy.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
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group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

Ry is hydrogen or is selected from the group consisting of halo, perhalo(Cy-10)alkyl,
amino, cyano, thio, (Ci-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
beteroaryl, catbonyl (C,a)alkyl, thiocarbonyl (Cs)alkyl, sulfonyl (C,a)alkyl, sulfinyl
(C1.3)alkyl, imino (Cy.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

Ry is hydrogen or is selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted;

L is a linker providing 1, 2 or 3 atom separation between X and the ring to which L is
attached, wherein the atoms of the linker providing the separation are selected from the group
consisting of carbon, oxygen, nitrogen, and sulfur; and

X is selected from the group consisting of (Ci-jp)alkyl, (Csiz)cycloalkyl,
hetero(Cy-n)cycloalkyl,  aryl(Ci-o)alkyl,  heteroaryl(Cy-s)alkyl,  (Csiz)bicycloaryl,
hetero(Ce12)bicycloaryl, carbonyl (Cy.3)alky, thiocarbonyl (Cy.a)alkyl, sulfonyl (Cy.a)alkyl,
sulfinyl (C:.3)alkyl, imino (C;3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted.

2. A compound according to claim 1 comprising:

Ro Q!
\(NL: 1
\T Re
L
\X
wherein
MisNorCRy;

Q' and Q? are each independently selected from the group consisting of CO, CS, SO,
S0z, and C=NRy;
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group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

R4 is hydrogen or is selected from the group consisting of halo, perhalo(C;-p)alkyl,
amino, cyano, thio, (Cy-1o)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (C,.s)elkyl, thiocarbonyl (Ci.)alkyl, sulfonyl (C;.)alkyl, sulfinyl
(Ci.5)alkyl, imino (C;.s)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

Ry is hydrogen or is selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted;

L is a linker providing 1, 2 or 3 atom separation between X and the ring to which L is
attached, wherein the atoms of the linker providing the separation are selected from the group
consisting of carbon, oxygen, nitrogen, and sulfur; and

X is selected from the group consisting of (C;-jp)alkyl, (Cs.2)cycloalkyl,
hetero(Cs-1p)cycloalkyl,  aryl(Cip)alkyl,  heteroaryl(Ci-s)alkyl,  (Co.2)bicycloaryl,
hetero(Cy 12)bicycloaryl, carbonyl (C;s)alkyl, thiocarbonyl (Cy.s)atkyl, sulfonyl (C;.a)alkyl,
sulfinyl (Cj.a)alkyl, imino (C;3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted.

2. A compound according to claim 1 comprising:

Ro Ql

\'il/ \I‘A

02 )\

\'i‘l Re

L

\X

wherein
MisNorCRy;

Q' and Q are each independently selected from the group consisting of CO, CS, SO,
§0;, and C=NRg;
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Rgis hydrogen or selected from the group consisting of (Ci-10)alkyl, (Cs 12)cycloalkyl,
(Cs.i2)cycloalkyl(Cy-s)alkyl, hetero(Cs 1p)cycloalkyl(Cy-s)alkyl, betero(Cs-rz2)cycloalkyl,
aryl(Ci-go)alkyl,  heteroaryl(C,-s)alkyl, (Co.z)bicycloaryl, hetero(Cyn)bicycloaryl,
hetero(Cy 12)bicycloaryl(Ci-s)alkyl, carbonyl (Cis)alkyl, thiocarbonyl (Cy)alkyl, sulfonyl
(Cy2)alkyl, sulfinyl (Cy-s)alkyl, imino (C;s)alkyl, amino, aryl, beteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, snifonyl group and sulfiny] group, ea.ch
substituted or unsubstituted;

Rj is selected from the group consisting of perhalo(C-10)alky), amino, (Cp-1¢)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (C.3)alkyl,
thiocarbonyl (Cy.3)alkyl, sulfonyl (C,.5)alkyl, sulfinyl (C;.3)alkyl, imino (C;.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

R, is hydrogen or is selected from the group consisting of halo, perhalo(Cj-10)alkyl,
amino, cyano, thio, (C;-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Cja)alkyl, thiocarbonyl (Ci.s)alkyl, sulfonyl (Cis)alkyl, sulfinyl
(Cra)alkyl, imino (Cj.a)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbony! group, imino
group, sulfonyl group and suifinyl group, each substituted or unsubstituted;

Ry is hydrogen or is selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted;

L is a linker providing 1, 2 or 3 atom separation between X and the ring to which L is
attached, wherein the atoms of the linker providing the separation are selected from the group
congisting of carbon, oxygen, nitrogen, and sulfur; and

X is selected from the group consisting of (Ci-io)alkyl, (Caaz)cycloalkyl,
hetero(Cs-p)cycloalkyl,  aryl(Ci-io)alkyl, heteroaryl(Ci-s)alkyl, (Csz)bicycloaryl,
hetero(Ca 12)bicycloaryl, carbonyl (C.s)alkyl, thiocarbonyl (Cy.3)alkyl, sulfonyl (C;.3)alkyl,
sulfinyl (Ci)alkyl, imino (Cy-3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted.
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3. A compound according to claim 2 comprising:

g
AL

I
L\'X
wherein

Mis Nor CRy;

R; is hydrogen or selected from the group consisting of (Cy-10)alkyl, (Cs.12)cycloalkyl,
(Cs1a)cycloalkyl(Cr-s)alkyl,  hetero{Cs o)cycloalkyl(Cr-s)alkyl, hetero(Cs-jo)cycloalkyl,
aryl(Cy-i0)alkyl,  heteroaryl(Cy-s)alkyl, (Coiz)bicycloaryl,  hetero(Csz)bicycloaryl,
hetero(Cyy2)bicycloaryl(Ci-s)alkyl, carbonyl (C;.3)alkyl, thiocarbonyl (Cy.3)alkyl, suifonyl
(Cr3)alkyl, sulfinyl (Cy.5)alkyl, imino (Cy.3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfiny] group, each
substituted or unsubstituted,

R3 is selected from the group consisting of perhalo(Cy-jo)alkyl, amino, (Cy-10)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylatkyl, aryl, heteroaryl, carbonyl (Cr3)elkyl,
thiocarbonyl (C).3)alkyl, sulfonyl (C;.3)alkyl, sulfinyl (C;.3)alkyl, imino (C,.s)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

R, is hydrogen or is selected from the group consisting of halo, perhalo(C-io)alkyl,
amino, cyano, thio, (C1-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Cis)alkyl, thiocarbonyl (Cjs)alkyl, sulfonyl (C;s)alkyl, sulfinyl
(Ci3)alkyl, imino (Cy.5)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

L is a linker providing 1, 2 or 3 atom separation between X and the ring to which L is
attached, wherein the atoms of the linker providing the separation are selected from the group
consisting of carbon, oxygen, nitrogen, and suifur; and
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X is selected from the group consisting of (Ci-ipalkyl, (Csp2)cycloalkyl,
hetero(Cy-1z)cycloalkyl,  aryl(Ci~o)alkyl, heteroaryl(Cis)alkyl, (Capz)bicycloaryl,
hetero(Cy s)bicycloaryl, carbonyl (Cy.a)alkyl, thiocarbonyl (C.s)alkyl, sulfonyl (Cp.a)alkyl,
sulfinyl (Cia)alkyl, imino (Cia)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and
sulfiny) group, each substituted or unsubstituted.

4. The compound according to any one of claims 1-3, wherein the 1, 2 or 3 atoms of L.
providing the separation consist of carbon atoms.

5. The compound according to any one of claims 1-3, wherein the 1,2 or 3 atoms of L
providing the separation are selected from the group of linkers consisting of at least one
oxygea or at least one nitrogen atom.

6. The compound according to any one of ciaims 1-3, wherein L. separates X from the
ring atom by one atom.

7. The compound according to any one of claims 1-3, wherein L is selected from the
group consisting of ~CHz-, -CH,CHy-, -CH,CH:CHy, -C(0)-, -CH,C(0)-, -C(O)CHa-,
-CH»-C(O)CHz-, -C(O)CH,CHy-, -CHCH,C(0)-, -O-, -OCHz-, -CH;0-, -CH;0CH;-,
-OCH,CHa-, -CH;CH20~, -N(CHs)-, -NHCH;-, -CH;NH-, -CH;NHCHz-, -NHCH;CH»-,
-CH;CH.NH-, -NH-C(O)-, -NCH5-C(0), -C(O)NH-, -C(O)NCHs-, -NHC(O)CHy-,
-C(O)NHCHjy-, -C(O)CH;NH-, -CH;NHC(O)-, -CH2C(O)NH-, -NHCH,C(0)-, -5-, -SCHy,
-CH;S-, -SCH;CHy-, -CH,SCH;-, -CH:CH;S-, -C(0)S-, -C(O)SCHz-, -CH,C(O)S-,
-C(O)CH;S-, and -CH;SC(O)-, each substituted or unsubstituted.

8. The compound according to any one of claims 1-3, wherein L is selected from the

group consisting of -CHz-, ~C(0)-, -CHzC(0)-, -C(O)CHz-, -CHx-C(O)CHz-, -C(O)YCHCHo-,
and -CH,CH,C(O)-, each substituted or unsubstituted.
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9. The compound according to any one of claims 1-3, wherein -L-X taken together is
selected from the group consisting of -(CH;)<{2-cyano)phenyl; {CHy)-(3-cyano)phenyl; -
(CH)-(2-hydroxy)phenyl; -(CH,)~(3-hydroxy)phenyl; (CHz)-(2-alkenyl)phenyl; -(CHz)-(3-
alkenyl)phenyl;  -(CHz)-(2-alkynyl)phenyl;  -(CHa)-(3-alkynyl)phenyl;  -(CHa)(2-
methoxy)phenyl; (CHy)-(3-methoxy)phenyl; {(CH)-(2-nitro)phenyl; -(CHx)H3-nitro)phenyl;
-(CH,)-(2-carboxy)phenyl; -(CH;)}-(3-carboxy)phenyl; -(CHz)-(2-carboxamido)phenyl; -
(CH_)-(3-carboxamido)phenyl; ~(CHa)-(2-sulfonamido)phenyl, +CH2)-(3-
sulfonamido)phenyl; -(CHz)~(2-tetrazolyl)phenyl; -(CHgz)-(3-tetrazolyl)phenyl; -(CHa)-
(2-aminomethyl)phenyl; -(CHz)-(3-aminomethyl)phenyl; -(CHz)-(2-hydroxymethyl)phenyl; -
(CHp)-(3-hydroxymethyDphenyl; (CHz)-(2-phenyl)phenyl; -(CHz)-(3-pbenyl)phenyl; -(CHa)-
(2-halo)phenyl; -(CHz)~(3-halo)phenyl; -(CHz)(2-CONHz)phenyl; (CHz)-(3-CONH;)phenyl;
«(CH;)-(2-CONH(Cy-)alkyl)phenyl; -(CHz)3-CONH(C;-7)alkyl)phenyl; -(CH2)-(2-COA(Cy-
Dalkyl)phenyl; -(CHz)-(3-COx(Ci)alkyl)phenyl; -(CHa)~(2-NHz)phenyl; -(CHz)-(3-
NHp)phenyl;  (CH,)-(2-(Cs—)alkyl)phenyl; {(CH-(3-(Cs~)alkyl)phenyl; -(CHp)-
(2-(Cs)cycloalkyl)phenyl; (CHo)H3(Cs7)cycloalkyl)phenyl; {CHa)-(2-aryDphenyl; (CHe)-
(3-aryDphenyl; (CHz)-(2-heteroaryDpheny); {CHz)-(3-heteroaryl)phenyl; -(CHz)-2-bromo-5-
fluoro phenyl; -(CH;)-2-chloro-5-fluoro phenyl; (CHa)-2-cyano-5-fluoro phenyl; -(CHz)-2,5-
dichloro phenyl; {CHz)-2,5-difluoro phenyl; -(CHz)-2,5-dibromo phenyl; -(CHz)-2-bromo-
3,5-difluoro phenyl; {CH,)-2-chloro-3,5-difluoro phenyl; -(CHz)-2,3,5-triflucro phenyl; -
(CH2)-2,3,5,6-tetraflucrophenyl; (CHz)-2-bromo-3,5,6-triflnoro phenyl; -(CHz)-2-chloro-
3,5,6-trifleoro phenyl; -(CHaz)-2-cyano-3,5-difluoro phenyl; -(CHz)-2-cyano-3,5,6-trifluoro
phenyl; (CHg)-(2-heterocycloalkyl)phenyl; and -(CHj)-(3-heterocycloalkyl)phenyl, each
substituted or unsubstituted.

10. A compound according to claim 2 comprising:

Ron O

.8

n;%x
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nis 1,2, 0r3;

Mis NorCRy;

Q' and Q? are each independently selected from the group consisting of CO, CS, SO,
S0;, and C=NRy;

Rz is hydrogen or selected from the group consisting of (Cy-10)alkyl, (Ca.i;z)cycloalkyl,
(Caz)cycloalkyl(Ci-s)alkyl,  hetero(Ca.i2)cycloalkyl(Cy-s)alkyl, ~hetero(Cs-jz)cycloalkyl,
aryl(Ci-iojaltkyl,  heteroaryl(Cr-s)alkyl,  (Ca.ip)bicycloaryl,  hetero(Cyiz)bicycloaryl,
hetero(Cy2)bicycloaryl(Cy-s)alkyl, carbonyl (Cy.a)alkyl, thiocarbonyl (Ci.3)alkyl, sulfonyl
(Ci3)alkyl, sulfinyl (Cy3)alkyl, imino (C;.3)alkyl, amino, aryl, heteroary), hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfiny} group, each
substituted or unsubstituted;

Rs is selected from the group consisting of perhalo(Ci-1p)alkyl, amino, (C;-10)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carhony! (C;.3)alkyl,
thiocarbonyl (Cy.5)alkyl, sulfonyl (Cy.3)alkyl, sulfinyl (C;.5)alkyl, imino (Cy.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

R, is hydrogen or is selected from the group consisting of halo, perhalo(Cj-jo)alkyl,
amino, cyano, thio, (Ci-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Ci.3)alkyl, thiocarbonyl (C;s)alkyl, sulfonyl (Cisjalkyl, sulfinyl
(Chr-a)alkyl, imino (Cy.s)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

each R and Ry is independently hydrogen or is selected from the group consisting of &
substituted or unsubstituted (C;.jp)alkyl, a substituted or unsubstituted (C;.10)alkoxy, cyano,
and halo, or where Rs and Rg are taken together to form a ring;

Ry is hydrogen or is selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted; and

X is selected from the group conmsisting of (Ci-ip)alkyl, (Caiz)cycloalkyl,
betero(Cyr2)cycloalkyl,  aryl(Ci-io)alkyl, heteroaryl(Ci-s)alkyl, (Cs2bicycloaryl,
hetero(Ca12)bicycloaryl, carbonyl (C).s)alkyl, thiocarbonyl (C.3)alkyl, sulfonyl (Ci.3)alkyl,
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sulfioy] (Ci.a)alkyl, imino (C;3)alkyl, amino, aryl, heteroary), hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted.

11.  The compound according to any one of claims 1-10, wherein X is a substituted or
unsubstituted (Ca.7)cycloalkyl, (Caz)heterocycloalkyl, aryl, phenyl, heteroaryl, halophenyl,
dihalophenyl, haloaryl, haloheteroaryl, dihaloaryl, dihaloheteroaryl, or a ring-bearing or cyclic
group having a non-hydrogen substituent at a 2 or 3 position of the ring, each substituted or
unsubstituted.

12.  The compound according to any one of claims 1-10, wherein X is a ring-bearing or
cyclic group having a non-hydrogen substituent at a 2 or 3 position of the ring selected from
the group consisting of (Cy-10)alkyl, (Ca 1z)cycloalkyl, hetero(Cs-r2)cycloaikyl, aryl(Ci-ro)alkyl,
heteroaryl(Cy-s)alkyl, (Coiz)bicycloaryl, hetero(Cyrz)bicycloaryl, carbonyl (Ci.a)alkyl,
thiocarbonyl (C;.5)alkyl, sulfonyl (C;.3)alkyl, sulfinyl (C.3)alkyl, imino (C;.5)alkyl, amino,
aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, cyano, nitro, halo,
imino group, sulfonyl group and sulfinyl group, each substituted or unsubstituted.

13.

14.  The compound according to any one of claims 1-10, wherein X is selected from the
group consisting of (2-cyano)phenyl; (3-cyano)phenyl; (2-hydroxy)phenyl; (3-hydroxy)phenyl;
(Z-alkenyl)phenyl;  (3-alkenyl)phenyl; (2-alkynyDphenyl; (3-alkynyDphenmyl; (2-
methoxy)phenyl, (3-methoxy)phenyl; (2-nitro)phenyl; (3-nitro)phenyl; (2-carboxy)phenyl; (3-
carboxy)phenyl; ~CH,)«(2~carboxamido)phenyl; (3-carboxamido)phenyl; (2-
sulfonamido)phenyl; (3-sulfonamido)phenyl; (2-tetrazolyl)phenyl; (3-tetrazolyl)phenyl;
(2-aminomethyl)phenyl; (3-aminomethyl)phenyl; (2-hydroxymethyl)phenyl;
(3-hydroxymethyDphenyl; (2-phenyl)phenyl; (3-phenyl)phenyl; (2-balo)phenyl; (3-
halo)phenyl;  (2-CONH;)phenyl; (3-CONHp)pbenyl; (2-CONH(C)—)alky)phenyl;
(3-CONH(Cy—n)alkyl)phenyl; (2-COa(Ci)alkyl)phenyl; (3-CO(Cy-)alkyl)phenyl; (2-
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NH;)phenyl; (3-NHp)phenyl; (2-(Cs—)alkyl)phenyl; (3«(Cs—)alkyl)phenyl;
(2-(Cs)cycloalkylphenyl; (3-(Cy)cycloalkylphenyl; (2-aryDphenyl; (3-aryljphenyl;
(2-heteroaryl)phenyl; (3-heteroaryl)phenyl; 2-bromo-5-fluoro phenyl; 2-chloro-5-fluoro
phenyl; 2-cyano-5-fluoro phenyl; 2 5-dichloro phenyl; 2,5-difluoro phenyl; 2,5-dibromo
phenyl; 2-bromo-3,5-difluoro phenyl; 2-chloro-3,5-difluoro phenyl; 2,3,5-trifluoro phenyl;
2,3,5,6-tetraflucrophenyl; 2-brome-3,5,6-trifluoro phenyl; 2-chloro-3,5,6-trifluoro phenyl; 2-
cyano-3,5-difluoro phenyl; 2-cyano-3,5,6-trifluoro phenyl; (2-heterocycloalkyl)phenyl; and
(3-heterocycloalkyl)phenyl, each substituted or unsubstituted.

15.  The compound according to any one of claims 1-10, wherein X is selected from the

group consisting of
N ’~
T Y
B8—B B—A
wherein
Ais S, O or NRys;
Bis CRxorN;

Ry is independently selected from the group comsisting of hydrogen, halo,
perhalo(Cy-jo)atkyl, amino, thio, cyano, CFs, nitro, (Ci-jo)alkyl, (Csaz)cycloalkyl,
hetero(Cs-z)cycloalkyl, aryl(Ci-ip)alkyl, heteroaryl (Cy-s)alkyl, (Coiz)bicycloaryl,
betero(Cs.12)bicycloaryl, carbonyl (Cia)alkyl, thiocarbonyl (Cis)alkyl, aryl, heteroaryl,
hydroxy, alkoxy, aryloxy, heteroaryloxy, imino group, carbonyl group, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, and sulfinyl group, each substituted or
unsubstituted; and

Ry is independently selected from the group conmsisting of hydrogen,
pethalo(C;-jo)alkyl, amino, (Ci-10)alkyl, (Cs.iz)cycloalkyl, hetero(Cs-12)cycloalkyl, ary)(C,-
walkyl, heteroaryl (Ci-s)alkyl, (Cyiz)bicycloaryl, hetero(Cpiz)bicycloaryl, carbonyl (Cy-
3)alkyl, thiocarbonyl (Cy-3)alkyl, aryl, heteroaryl, hydroxy, alkoxy, aryloxy, beteroaryloxy,
imino group, carbonyl group, aminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
and sulfinyl group, each substituted or unsubstituted.
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16.  The compound according to any one of claims 1-10, wherein X is selected from the
group consisting of

(Rok (Ryk (Ro) (Rzh

wherein

tis0,1,2,3,40r5; and

each Ry is independently selected from the group consisting of halo,
perhalo(Ci-io)alkyl, CF3, (Cyo)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
carbonyl group, imino group, sulfonyl group and sulfinyl group, each substituted or
unsubstituted.

17.  'The compound according to any one of claims 1-10, wherein X is selected from the

group consisting of
V4 =
j@ ?.G\(Hﬂ.
(Ry)s
wherein

8is0,1,2,0r3; and

each R; is independently selected from the group conmsisting of halo,
perhalo(Cy-ro)alkyl, CFs, (Cyio)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, hetercarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
carbonyl group, imino group, sulfonyl group and sulfinyl group, each substituted or
unsubstituted.

18.  Thecompound according to claim 16 or 17 wherein R, is independently selected from
the group conmsisting of -cyano, -methoxy, -nitro, -carboxy, -sulfonamido, -tetrazolyl,
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-aminomethyl, -hydroxymethyl, -phenyl, -halo, -CONHz, -CONH(Cy-7)alkyl, -CO(C;—)alkyl,
NH,, -OH, -(Ci~)alkyl, -alkenyl, -alkynyl, (Ci-s)cycloalkyl, aryl, heteroaryl, and
heterocycloalkyl, each substituted or unsubstituted.

19. A compound according to claim 10 comprising:
R2\N/°1\
I /iL
Q2
NN Rs

(R7)m Rs
Rg

wherein

mis0,1,2,3,4,0r5;

nis1,2,0r3;

MisNorCRy;

Q" and Q? are each independently selected from the group consisting of CO, CS, SO,
S0;, and C=NRy;

Rz is hydrogen or selected from the group consisting of (C;-10)alkyl, (Csa2)cycloalkyl,
(Cs-12)oycloalkyl(Ci-s)alkyl, betero(Cs 2)cycloalkyl(Cy-s)alkyl, —hetero(Cs-i2)cycloalkyl,
aryl(Ci-i)alkyl,  heteroaryl(Ci~s)alkyl, (Coux)bicycloaryl, hetero(Cy12)bicycloaryl,
hetero(Cy12)bicycloaryl(Cy-s)alkyl, carbonyl (Cis)alkyl, thiocarbonyl (Cy.3)alkyl, sulfonyl
(Ci2)alkyl, sulfinyl (C;.3)alkyl, imino (Cy.s)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

Rj is selected from the group consisting of perhalo(Cy-j0)alkyl, amino, (Cy-1p)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (Cy.9)alkyl,
thiocarbonyl (C,.a)alkyl, sulfonyl (Cy.3)alkyl, sulfinyl (C;.a)alkyl, imino (C;.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;
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Ry is bydrogen or is selected from the group consisting of halo, perhalo(C-1o)alkyl,
amino, cyano, thio, (Cy-1p)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Cia)alkyl, thiocarbonyl (C3)alkyl, sulfonyl (Cis)alkyl, sulfinyl
(Cy.5)alkyl, imino (C;.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

each Rs and Rg is independently hydrogen or is selected from the group consisting of a
substituted or unsubstituted (Ci.1g)alkyl, a substituted or unsubstituted (C; j0)alkoxy, cyano,
and halo, or where Rs and R are taken together to form a ring;

each R; is independently selected from the pgroup consisting of halo,
pethalo(C;-p)alkyl, CF,, (Ci.o)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosuifonyl,
alkylsulfonyl, arylsulfonyl, beteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
beteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
carbonyl group, imino group, sulfonyl group and sulfinyl group, each substituted or
unsubstituted; and

Ry is hydrogen or is selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted.

20. A compound according to claim 10 comprising:
a member selected from the group consisting of

2
QaN Ra AL Rs &N Rs
1 R V\f\w“ SN
Tg N g
wherein
nis1,2,0r3;
Mis N or CRy;

each of T, U, V, W and Y is independently nitrogen or CR;s, provided that no more
than two of T, U, V, W and Y are nitrogen;
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Q! and Q? are each independently selected from the group consisting of CO, CS, SO,
S0,, and C=NRy;

Rz is hydrogen or selected from the group consisting of (C-10)alkyl, (Ca1z)cycloalkyl,
(Caaz)cycloalkyl(Ci-s)alkyl, hetero(Cs.i2)cycloalkyl(Cy-s)alkyl, hetero(Cs-12)cycloalkyl,
aryl(Ci-io)alkyl,  heteroaryl(Ci-s)alkyl, (Csa2)bicycloaryl, hetero(Cyra)bicycloaryl,
hetero(Cy.12)bicycloaryl(C,-s)alkyl, carbonyl (Ci.a)alkyl, thiocarbonyl (Ci.s)alkyl, sulfonyl
(C13)alkyl, sulfinyl (C,.3)alkyl, imino (C;.3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

Rj is selected from the group consisting of perhalo{C;-p)alkyl, amino, (Cj-1p)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (C,.3)alkyl,
thiocarbonyl (C;.3)alkyl, sulfonyl (C;.3)alkyl, sulfinyl (C;.a)alkyl, imino (C,.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

R, is hydrogen or is selected from the group consisting of halo, perhalo{C;-jo)alkyl,
amino, cyano, thio, (Ci-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Cia)alkyl, thiocarbonyl (Ci3)alkyl, sulfonyl (Cis)alkyl, sulfinyl
(C13)alkyl, imino (C;.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

cach Ry and R is independently hydrogen or is selected from the group consisting of a
substituted or unsubstituted (Cy-0)alkyl, a substituted or unsubstituted (C).jp)alkoxy, cyano,
and halo, or where Rs and Ry are taken together to formn a ring;

Ry is hydrogen or is selected from the gronp consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted; and

each R, is independently selected from the group consisting of halo,
perhalo(Cy-o)alkyl, CFs, (Cyio)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosuifonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
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carbonyl group, imino group, sulfonyl group and sulfinyl group, each substituted or
unsubstituted.

21. A compound according to claim 1 comprising:

RZ\N el I =X
X
Qz\N Rs
h
wherein

Q! and @ are each independently selected from the group consisting of CO, CS, SO,
SO, and C=NRy;

R, is hydrogen or is selected from the group consisting of halo, perhalo(C)-jp)alkyl,
amino, cyano, thio, (Ci-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylaikyl, aryl,
heteroaryl, carbonyl (Cyj)alkyl, thiocarbonyl (Cis)alkyl, sulfonyl (Cis)alkyl, sulfinyl
(Cia)alkyl, imino (C,.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

Rz is hydrogen or selected from the group consisting of (Cy-j0)alkyl, (Cs.i2)cycloalkyl,
(Car2)cycloalkyl(Cy-s)alkyl, hetero(Ca.iz)cycloaikyl(C;-s)alkyl, hetero(Cs-1z)cycloalkyl,
atyl(Ci-ijalkyl,  heteroaryl(Cr-s)alkyl, (Cpia)bicycloaryl, hetero(Cea)bicycloaryl,
hetero(Cy.1a)bicycloaryl(Ci-s)alkyl, carbonyl (Ci.3)alkyl, thiocarbonyl (C;.3)alkyl, sulforyl
(Cis)alkyl, sulfinyl (Cy.3)alkyl, imino (Cy3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

R3 is selected from the group consisting of perhalo(C,~1g)alkyl, amino, (Cy-10)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (Cy.a)alkyl,
thiocarbonyl (C1.3)alkyl, sulfonyl (C,.5)alkyl, sulfinyl (C, s)alkyl, imino (C;.s)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;
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R, is hydrogen or is selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalky), heteroarylalkyl, bicycloaryl, and bheterobicycloaryl, each
substituted or unsubstituted;

L is a linker providing 1, 2 or 3 atom separation between X and the ring to which L is
attached, wherein the atoms of the linker providing the separation are selected from the group
consisting of carbon, oxygen, nitrogen, and sulfur; and

X is selected from the group consisting of (Cig)alkyl, (Csaz)cycloalkyl,
hetero(Cs-iz)cycloalkyl,  aryl(Ci-io)alkyl, heteroaryl(Cy-s)alkyl,  (Co.z)bicycloaryl,
hetero(Ci12)bicycloaryl, carbonyl {Cy.3)alkyl, thiocarbonyl (C3)alkyl, sulfonyl (C;3)alkyl,
sulfinyl (C;3)alkyl, imino (C,s)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted.

22. A compound according to claim 21 comprising:

Rl L.

wherein

R, is hydrogen or is selected from the group consisting of halo, perhalo(C;-10)alkyl,
amino, cyano, thio, (Cy-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Ci.a)alkyl, thiocarbonyl (Ci.3)alkyl, sulfonyl (Cis)alkyl, sulfinyl
(C1.3)alkyl, imino (C;.a)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

R is hydrogen or selected from the group consisting of (C;-10)alkyl, (Cs 1z)cycloalkyl,
(Ca1z)cycloalkyl(Ci-s)alkyl, hetero(Ca.iz)cycloalkyl(Ci-s)alkyl, hetero(Cs-1z)cycloatkyl,
aryl(Ci-i0)alkyl, heteroaryl(Ci-s)alkyl, (Csaz)bicycloaryl, hetero(Cs.1z)bicycloaryl,
hetero(Ce12)bicycloaryl{Ci-s)alkyl, carbonyl (C; s)alkyl, thiocarbonyl (Cy.a)alkyl, sulfonyl
(C13)alkyl, sulfinyl (C1.a)alkyl, imino (C;.s)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
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aryloxy, heteroaryloxy, catbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

Rj is selected from the group consisting of perhalo(C;-1p)alkyl, amino, (Cy-j0)alkyl,
cycloalkyl, heterocycloatkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (Cy.3)alkyl,
thiocarbonyl (Cs.3)alkyl, sulfonyl (C;.a)alkyl, sulfinyl (Cy.s)alkyl, imino (Cy.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

L is a linker providing 1,2 or 3 atom separation between X and the ring to which L is
attached, wherein the atoms of the linker providing the separation are selected from the group
consisting of carbon, oxygen, nitrogen, and sulfur; and

X is selected from the group consisting of (Ci-i0)alkyl, (Cs2cycloalkyl,
hetero(Cs-1o)cycloalkyl,  aryl(Ci)alkyl,  heteroaryl(Ci-s)alkyl,  (Cs.r2)bicycloaryl,
hetero(Cq.12)bicycloaryl, carbonyl (Cy.a)alkyl, thiocarbonyl (C,.)alkyl, sulfonyl (Cy.3)alkyl,
sulfinyl (Cy.a)alkyl, imino (Cjs)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted.

23.  The compound according to claim 21 or 22, wherein the 1, 2 or 3 atoms of L providing
the separation consist of carbon atoms.

24.  The compound according to claim 21 or 22, wherein the 1, 2 or 3 atoms of L providing
the separation are selected from the group of linkers consisting of at least one oxygen or at
least one nitrogen atom.

25.  Thecompound according to claim 21 or 22, wherein L separates X from the ring atom
by one atom.

26. The compound according to claim 21 or 22, wherein L is selected from the group
consisting of —CHp-, -CHCHy,, -CH,CH,CH;-, -C(Q), -CH:C(0)-, -C(O)CH:-,
~CH-C(O)CH;-, -C(O)CHCHz-, -CH,CH;C(0)-, -O-, -OCHz, -CH;0-, -CH,0CH;z-,
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-OCH,CHz-, -CH;CH;0-, -N(CH3)-, -NHCH,-, -CH.NH-, -CH,NHCH;-, -NHCH,;CH3-,
-CH,CH;NH-, -NH-C(0)-, -NCH;-C(0O), -C(O)NH-, -C(O)NCHs-, -NHC(O)CH;-,
~C(O)NHCHz-, -C(0)CH,NH-, -CH;NHC(O}-, -CH,C(O)NH-, -NHCH;C(O)-, -8-, -SCHy-,
-CH;S-~, -SCH;CHz-, -CH;SCHy-, -CH;CH,S-, -C(0)S-, -C(O)SCH;-, -CHC(O)S-,
-C(0O)CH,S8-, and -CH,SC(0)-~, each substituted or unsubstituted.

27.  The compound according to claim 21 or 22, wherein L is selected from the group
consisting of -CHgz-, -C(O)-, -CHzC(O)-, -C(0)CHg~, -CH2-C(O)CHz-, -C(O)CH2CH;-, and
-CH,;CH,C(O)-, each substituted or unsubstituted.

28.  The compound according to claim 21 or 22, wherein -L-X taken together is selected
from the group consisting of (CHy)-(2-cyano)phenyl; -(CHz)-(3-cyano)pbenyl; -(CHz)-(2-
hydroxy)phenyl;  -(CHz)-(3-hydroxy)pheayl, -(CHz)«(2-alkenylphenyl; -(CH2)-(3-
alkenyl)phenyl;,  -(CHg)-(2-alkynyl)phenyl;  -(CHz)-(3-alkynyDphenyl;  -(CHa)-(2-
methoxy)phenyl; (CHy)~(3-methoxy)phenyl; (CH2)-(2-nitro)phenyl; (CHo)(3-nitro)phenyl;
(CH;)-(2-carboxy)pheny); -(CHy)-(3-carboxy)phenyl; -(CHz)-(2-carboxamido)phenyl; -
(CH,)-(3-carboxamido)phenyl; ~(CHp)-(2-sulfonamido)phenyl; -(CHp)-(3-
sulfonamido)phenyl; -(CHy)-(2-tetrazolyl)phenyl; -(CHgz)-(3-tetrazolyl)phenyl; -(CH»)-
(2-aminomethyl)phenyl; -(CHz)«3-aminomethyl)phenyl; -(CHz)-(2-hydroxymethyDphenyl; -
(CH,)-(3-hydroxymethyDphenyl; {CHa)-(2-phenyl)phenyl; (CHz)-3-phenyl)phenyl; (CHa)-
(2-halo)phenyl; (CHa)(3-halo)phenyl; -(CHz)-(2-CONHz)phenyl; -(CHz)-(3-CONHz)phenyl;
-(CHy)-(2-CONH(C;)alkyl)phenyl; {CHz)H3-CONH(Ci—)alkyl)phenyl; (CH2)H2-COA(Cs-
7nalkyDphenyl; «{(CHz)-(3-COz(Ci)alkylphenyl; (CHz)-(2-NHz)phenyl; -(CHa)-(3-
NHy)phenyl; ~(CHa)»-(2(Cs—)alkylphenyl;  -(CHz)-(3-(Cy7)alkyl)phenyl; -(CHa)-
(2-(Cy7)cycloalkyl)phenyl; (CH2)-(3-(Cs-)cyeloalkyl)phenyl; (CHx)H2-aryDphenyl; -(CHa)-
(3-aryl)phenyl; (CHz)-(2-heteroaryl)phenyl; (CHg)-(3-heteroaryl)phenyl; {CHz)-2-bromo-5-
fluoro phenyl; -(CHz)-2-chloro-5-fluoro phenyl; {CHz)-2-cyano-5-fluoro phenyl; (CHz)-2,5-
dichloro phenyl; {CHa)-2,5-difluoro phenyl; {(CH2)-2,5-dibromo phenyl; -(CH;)-2-bromo-
3,5-difluoro phenyl; -(CH;)-2-chloro-3,5-diflucro phenyl; (CHz)-2,3,5-irifluoro phenyl; -
(CHy)-2,3,5,6-tetrafluorophenyl; (CH,)-2-bromo-3,5,6-trifluoro phenyl; -(CHz)-2-chloro-
3,5,6-trifluoro phenyl; (CHz)-2-cyano-3,5-difluoro phenyl; -(CHz)-2-cyano-3,5,6-triflucro
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phenyl; -(CHz)-(2-heterocycloalkyl)phenyl; and -(CHj)-(3-heterocycloalkyl)phenyl, each
substituted or unsubstituted.

29. A compound according to claim 21 comprising:

RsRe
R at
2\?‘/ l X
Q?
\T Ra
Ry
wherem
nis 1,2, 0r3;

Q' and Q? are each independently selected from the group consisting of CO, CS, SO,
S0,, and C=NRy;

R; is hydrogen or is selected from the group consisting of halo, perhalo(C;~j0)alkyl,
amino, cyano, thio, (C;-1)alky], cycloalkyl, heterocycloalkyl, arylatkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Cis)alkyl, thiocarbonyl (Ci3)alkyl, sulfonyl (Ci.a)alkyl, sulfinyl
(Cr.a)alkyl, imino (Cy.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

R. is hydrogen or selected from the group consisting of (C;-10)alkyl, (Cs-12)cycloalkyl,
(Ca12)cycloalkyl(Ci-s)alkyl, hetero(Cs.iz)cycloalkyl(Ci-s)alkyl, hetero(Cs-iz)cycloalkyl,
aryl(Cr-io)alkyl, heteroaryl(Ci-s)alkyl, (Cs.iz)bicycloaryl,  hetero(Cy.z)bicycloaryl,
hetero(Cy 12)bicycloaryl(Cy-s)alkyl, carbonyl (C;3)alkyl, thiocarbonyl (Cj.s)alkyl, sulfonyl
(Ci.9)alkyl, sulfinyl (Cy.a)alkyl, imino (Cy.3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

R; is selected from the group consisting of perhalo(Cj-10)alkyl, amino, (Ci-1p)alkyl,
cycloalkyl, heterocycloalkyl, acylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (Cs.a)alkyl,
thiocarbony! (C;.3)alkyl, sulfonyl (C;.3)alkyl, sulfinyl (Cy.3)alkyl, imino (Cy3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;
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each Rs and Re is independently hydrogen or is selected from the group consisting of a
substituted or unsubstituted (Cy.qg)alkyl, a substituted or unsubstituted (Cy.10)alkoxy, cyano,
and halo, or where Rs and Rg are taken together to form a ring;

Ry is hydrogen or is selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted; and

X is selected from the group consisting of (Cji-y)alkyl, (Czp2)cycloalkyl,
hetero(Cs-1z)cycloalkyl,  aryl(Ci-jp)alkyl, heteroaryl{(C;-s)alkyl, (Csz)bicycloaryl,
betero(Cy 12)bicycloaryl, carbonyl (Cy.3)alky), thiocarbonyl (Cy.s)alkyl, sulfonyl (Cy3)alkyl,
sulfinyl (Cj.3)alkyl, imino (C;3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted.

30. The compound according to any one of claims 22-29, wherein X is a substituted or
unsubstituted (Ca 7)cycloalkyl.

31. The compound according to any one of claims 22-29, wherein X is a substituted or
unsubstituted (Cs y)heterocycloalkyl.

32. The compound according to any one of claims 22-29, wherein X is a substituted or
unsubstituted aryl.

33,  The compound according to any one of claims 22-29, wherein X is a substituted or
unsubstituted phenyl.

34. The compound according to any one of claims 22-29, wherein X iz a gubstituted or
unsubstituted heteroaryl.

35. The compound according to any one of claims 22-29, wherein X is a ring having a
non-hydrogen substituent at a 2 or 3 position of the ring.
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36. The compound according to any one of claims 22-29, wherein X is a ring having a
non-hydrogen substituent at a 2 or 3 position of the ring selected from the group consisting of
(Ci-10)alkyl, (Cs1z)cycloalkyl, hetero(Cs-1p)cycloalkyl, aryl(Cyig)alkyl, heteroaryl(C;-s)alkyl,
(Coio)bicycloaryl, hetero(Cy-12)bicycloaryl, carbonyl (Cy.palkyl, thiocatbonyl (Cy.z)alkyl,
sulfonyl (C;.3)alkyl, sulfinyl (C;)alkyl, imino (Cy.3)alkyl, amino, aryl, heteroaryl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, cyano, nitro, halo, imino group, sulfonyl
group and sulfinyl group, each substituted or unsubstituted.

37.  The compound according to any one of claims 22-29, wherein X is a substituted or
unsubstituted halopheny! or dihalopheayl.

38.  The compound according to any one of claims 22-29, wherein X is a substituted or
unsubstituted haloaryl, haloheteroaryl, dihaloaryt or dihaloheteroaryl.

39.  The compound according to any one of claims 22-29, wherein X is selected from the
group consisting of (2-cyano)phenyl; (3-cyano)phenyl; (2-hydroxy)phenyl; (3-hydroxy)phenyl;
(2-alkenyl)phenyl;  (3-alkenyl)phenyl; (2-alkynyl)phenyl; (3-alkynyl)phenyl; (2-
methoxy)phenyl; (3-methoxy)phenyl; (2-nitro)phenyl; (3-nitro)phenyl; (2-carboxy)phenyl; (3-
carboxy)phenyl; -(CHy)-(2-carboxamido)phenyl; (3-carboxamido)phenyl; (2-
sulfonamido)phenyl; (3-sulfonamido)phenyl; (2-tetrazolyl)phenyl, (3-tetrazolyl)phenyl;
(2-aminomethyl)phenyl; (3-aminomethyl)phenyl; (2-hydroxymethyl)phenyl;
(3-hydroxymethyl)phenyl; (2-phenyl)phenyl; (3-phenyl)phenyl; (2-halo)phenyl; (3-
halo)phenyl; (2-CONHp)phenyl; (3-CONH)phenyl; (2-CONH(Cy)alkyl)phenyl;
(3-CONH(C—)alkyl)phenyl; (2-CO(Ci-alkyl)phenyl; (3-COx(Cyr)alkyl)phenyl; (2-
NH;)phenyl; (3-NH)phenyl; (2-(C37)alkyl)phenyl; (3«(Csalkylphenyl;
(24(Cs)cycloalkyDphenyl; (3-(Cy)cycloalkyl)phenyl; (2-aryl)phenyl; (3-aryl)phenyl;
(2-heteroaryl)phenyl; (3-heteroatyl)phenyl; 2-bromo-5-fluoro phenyl; 2-chloro-5-fluoro
phenyl; 2-cyano-5-flucro phenyl; 2,5-dichloro phenyl; 2,5-difluoro phenyl; 2,5-dibromo
phenyl; 2-bromo-3,5-difluoro phenyl; 2-chloro-3,5-difluoro phenyl; 2,3,5-trifluoro phenyl;
2,3,5,6-tetrafluorophenyl; 2-bromo-3,5,6-trifluoro phenyl; 2-chloro-3,5,6-trifluoro pheayl; 2-
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cyano-3,5-difluoro phenyl; 2-cyano-3,5,6-trifluoro phenyl; (2-heterocycloalkyl)phenyl; and
(3-heterocycloalkyl)pheny), each substituted or unsubstituted.

40.  The compound according to any one of claims 22-29, wherein X is selected from the

group consisting of
A B
- 55 { g - ?5' ‘< X
]
wherein
Ais S, Oor NRy;
BisCRnorN;

Rz3 is independently selected from the group consisting of hydrogen, halo,
perhalo(Cy-ro)alkyl, amino, thio, cyano, CF, nitro, (Ci-ig)alkyl, (Caa)cycloalkyl,
betero(Cs-i2)cycloalkyl, aryl(Ci-io)alkyl, heteroaryl (Ci-s)alkyl, (Cog)bicycloaryl,
hetero(Cs i2)bicycloaryl, carbonyl (Cis)alkyl, thiocarbonyl (C,s)alkyl, aryl, heteroaryl,
hydroxy, alkoxy, eryloxy, heteroaryloxy, imino group, carbonyl group, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, and sulfinyl group, each substituted or
unsubstituted; and

Ry is independently selected from the pgroup consisting of hydrogen,
perhalo(C-10)alkyl, amino, (C;-i)alkyl, (Cs-1z)cycloalkyl, hetero(Cs-12)cycloalkyl, aryl(Cy-
w0)alkyl, heteroaryl (Cr-s)alkyl, (Co.rz)bicycloaryl, hetero(Cer2)bicycloaryl, carbonyl (Ci
a)alkyl, thiocarbonyl (C;.3)alkyl, aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy,
imino group, carbonyl group, aminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
and sulfiny] group, each substituted or unsubstituted.

41.  The compound according to any one of claims 22-29, wherein X is selected from the
group consisting of

Q) +0) +O) +O
(Rzh (Rr) (Rk (A
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wherein

tis 0, 1,2, 3,4, o1 5; and

each R; is independently selected from the group consisting of halo,
perhalo(C;-jp)alkyl, CFs, (C;.j)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
carbonyl group, imino group, sulfonyl group and sulfinyl group, each substituted or
unsubstituted.

42. A compound according to any one of claims 22-29, wherein X is selected from the

group consisting of
e I
?Q ?G(RT)l
(F7)e
wherein

5i80,1,2,0r3; and

each R; is independently selected from the group consisting of halo,
pethalo(Ci-10)alkyt, CFa, (Cy.jo)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosulfonyl,
alkyisulfonyl, arylsulfonyl, heteroarylsnlfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
carbonyl group, imino group, sulfonyl group and sulfinyl group, each substituted or
unsubstitnted,

43.  Thecompound according to claims 41 or 42 wherein R; is independently selected from
the group consisting of -cyano, -methoxy, -nitro, -carboxy, -sulfonamido, -tetrazolyl,
-aminomethyl, -hydroxymethyl, -pheayl, -halo, ~CONHa, -CONH(C1-7)alkyl, -CO,(Cy—)alkyl,
-NH;, -OH, -(C-s)alkyl, -alkenyl, -alkymyl, (Ci-s)cycloalkyl, aryl, heteroaryl, and
heterocycloalkyl, each substituted or unsubstituted.

44, A compound according to claim 29 comprising:
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wherein

mis0,1,2,3,40r5;

nis 1,2,0r3;

Q' and Q are each independently selected from the group consisting of CO, CS, SO,
50;, and C=NRy;

R11s hydrogen or is selected from the group consisting of halo, perhalo(C;-1o)alkyl,
amino, cyano, thio, (C-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Cis)alkyl, thiocarbonyl (C,.s)alkyl, sulfonyl (Ci.a)alkyl, sulfinyl
(Cia)alkyl, imino (Cy.s)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

Rz is hydrogen or selected from the group consisting of (Ci-1g)alkyl, (Cs-12)cycloalkyl,
(Ca.12)cycloalkyl(Cy-s)alkyl, hetero(Cs r2)cycloalkyl(Ci-s)alkyl, hetero(Cs-i2)cycloalkyl,
aryl(C-)alkyl,  beteroaryl(Crs)alkyl, (Cs.j)bicycloaryl,  hetero(Ceiz)bicycloaryl,
hetero(Cya2)bicycloaryl(Ci-s)alkyl, carbonyl (C;.3)alkyl, thiocarbonyl (C.3)alkyl, sulfonyl
(C1.9)alkyl, sulfinyl (C1.3)alkyl, imine (Cy)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

R; is selected from the group consisting of perhalo(Ci-10)alkyl, amino, (Cy-10)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (C;.5)alkyl,
thiocarbonyl (C.s)alkyl, sulfonyl (C1.5)alkyl, sulfinyl (C.s)alkyl, imino (Cy.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

each Rs and Ry is independently hydrogen or is selected from the group consisting of a
substituted or unsubstituted (C;.10)alky], a substituted or unawbstituted (C;.1g)alkoxy, cyano,
and halo, or where Rs and Ry are taken together to form a ring;
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each R; is independently selected from the group consisting of halo,
pethalo(Cy-10)alkyl, CFs, (Cio)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
carbonyl group, imino group, sulfonyl group and sulfinyl group, each substited or
unsubstituted; and

Ry is hydrogen or is selected from the group conmsisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstited.

45. A compound according to claim 29 comprising:
a member selected from the group consisting of

RgRg E=N Rg Rs =l
W 7 Py % VY Ry 1| 3 W)
l
N Ra N
| |
1 Ry Ry
wherein
nis 1,2, 0or3;

Q' and Q? are each independently selected from the group consisting of CO, CS, SO,
S0,, and C=NRy;

each of T, U, V, W and Y is independently nitrogen or CR s, provided that no more
than two of T, U, V, W and Y are nitrogen;

R, is hydrogen or is selected from the group consisting of halo, perhalo(C;-1o)alkyl,
amino, cyano, thio, (C-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Cj.3)alkyl, thiocarbonyl (C,.)alkyl, sulfonyl (C,a)alkyl, sulfinyl
(Ci.3)alky], imino (C,.5)2lky), hydroxy, alkoxy, aryloxy, heteroeryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

Ry is hydrogen or selected from the group consisting of (C;-~10)alkyl, (Ca1x)cycloalkyl,
(Cs p)oycloalkyl(Ci-s)alkyl, hetero(Cs2)cycloalkyl(Cys)alkyl, hetero(Cs-1z)cycloalkyl,
aryl(Ci-o)alkyl,  heteroaryl(Cy-s)alkyl, (Coua)bicycloaryl, hetero(Cerg)bicycloaryl,
hetero(Cs 12)bicycloaryl(Ci-s)alkyl, carbonyl (C;s)elkyl, thiocarbonyl (Cy.a)alkyl, sulfonyl
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(Cis)alkyl, sulfinyl (Cy.a)alkyl, imino (C;.3)alkyl, amino, aryl, heteroaryt, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

Rj is selected from the group consisting of perhalo(C;-10)alkyl, amino, (Cy-jg)alkyl,
cycloalkyl, heterocycloalky), arylalkyl, heteroarylalkyl, aryl, beteroaryl, carbonyl {C,.3)alkyl,
thiocarbony! (C;.3)alkyl, sulfonyl (C;_3)alkyl, sulfinyl (C;.3)elkyl, imino (C;.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

each Ry and Rg is independently hydrogen or is selected from the group consisting of a
substituted or unsubstituted (Cy.,o)alkyl, a substituted or unsubstituted (C;.10)alkoxy, cyano,
and halo, or where Rs and R are taken together to form a ring;

Rg is hydrogen or is selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted; and

each Ri¢ is indepepdently selected from the group consisting of halo,
perhalo(C-1o)alkyl, CFs, (Crig)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
carbonyl group, imino group, sulfonyl group and sulfinyl group, each substituted or
unsubstituted.

46.  The compound according to any one of claims 1-45 wherein Rj is selected from the

group consisting of amino, (Cj-p)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, aryl, and heteroaryl, each substituted or unsubstituted, and a substituted or
unsubstituted 3, 4, 5, 6 or 7 membered ring.

47.  Thecompound according to any one of claims 1-45 wherein R4 comprises the formula

R1g
_§-N<F|11
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wherein Rjo and Ry, are each independently selected from the group consisting of
hydrogen, perhalo(C;-10)alkyl, amino, (C;-10)alkyl, (Cs1z)cycloalkyl, hetero(Cs-12)cycloalkyl,
aryl(Cy-10)alkyl, heteroaryl (C-s)alkyl, (Cs.12)bicycloaryl, hetero(Cyi2)bicycloaryl, carbonyl
(Ci.a)alkyl, thiocarbonyl (C;.3)alkyl, aryl, heteroaryl, hydroxy, alkoxy, aryloxy, beteroaryloxy,
carbonyl group, sulfonyl group, and sulfinyl group, each substituted or unsubstituted, or Ryo
and Ry, are taken together to form a 4, 5, 6, or 7 membered ring, each substituted or
unsubstituted.

48. The compound according to any one of claims 1-45 wherein Rj is a substituted or
unsubstituted 3, 4, 5, 6, or 7 membered ring.

49. The compound according to any one of claims 1-45 wherein Rj is a substituted or
unsubstituted 3, 4, 5, 6, or 7 membered cycloalkyl.

50. The compound according to any one of claims 1-45 wherein Rj is a substituted or
unsubstituted 4, 5, 6, or 7 membered heterocycloalkyl.

51.  The compound according to any one of claims 1-45 wherein Rj is a substitnted or
unsubstituted aryl.

52, The compound according to any one of claims 1-45 wherein R; is a substituted or
unsubstitnted heteroaryl.

53.  The compound according to any one of claims 1-45 wherein Rj is selected from the
group consisting of

+G3, QA O

(Ra)p (Re)p

wherein p is 0-12 and each Ry is independently selected from the group consisting of
halo, perhalo{C;-;0)alkyl, CF;, cyano, nitro, hydroxy, alkyl, aryl, heteroaryl, aminosulfonyl,
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alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, alkoxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted.

54.  The compound according to any one of claims 1-45 wherein Rj is selected from the
group consisting of

e 43,4, 4O 4G

(Ra)r

wherein r is 0~13 and each Rg is independently selected from the group consisting of
halo, perhalo(C;-10)alkyl, CFs, cyano, nitro, hydroxy, alkyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsuifonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, alkoxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, eech substituted or unsubstituted.

55. The compound according to eny one of claims 1-45, wherein Rs is a substituted or
unsubstituted heteroaryl selected from the group consisting of furan, thiophene, pyrrole,
pyrazole, triazole, isoxazole, oxazole, thiazole, isothiazole, oxadiazole, pyridine, pyridazine,
pyrimidine, pyrazine, triazine, benzofuran, isobenzofuran, benzothiophene,
isobenzothiophene, imidazole, benzimidazole, indole, isoindole, quinoline, isoquinoline,
cinnoline, quinazoline, naphthyridine, pyridopyridine, quinoxaline, phthalazine, and
benzothiazole, each substituted or unsubstituted.

56.  The compound according to any one of claims 1-45, wherein R; is selected from the

group consisting of (Ca12)cycloalkyl, hetero(Cs-z)cycloalkyl, aryl(Ci-o)alkyl, heteroaryl
(C1-s)alkyl, (Cs.12)bicycloary), and hetero(Cy.s2)bicycloaryl, each substituted or unsubstituted.

57.  The compound according to any one of claims 1-45, wherein Ra is a substituted or

unsubstituted (Cs-7)cycloalkyl ring, optionally comprising O, N(O), N, S, SO, SO, or a
carbonyl group in the ring.
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58.  The compound according to any one of claims 1-57 wherein Ry

is substituted such that Rs comprises a substituent selected from the group consisting of a
primary, secondary or tertiary amine, a heterocycloalkyl comprising a nitrogen ring atom, and
a heteroaryl comprising a nitrogen ring atom.

59.  The compound according to any one of claims 1-57 wherein R3 comprises a basic
nitrogen atom that is capable of interacting with a carboxylic acid side chain of an active site
residue of a protein.

60. The compound of claim 59 wherein the basic nitrogen of Rj is separated from the ring
atom to which R; is attached by between 1-5 atoms.

61. The compound of claim 59 wherein the basic nitrogen atom forms part of a primary,
secondary or tertiary amine.

62. Thecompound of claim 59 wherein the basic nitrogen atom is a nitrogen ring atom of
a heterocycloalkyl or a heteroaryl.

63.  The compound according to claim 53 or 54 wherein at least one Rg comprises a basic
nitrogen atom that is capable of interacting with a carboxylic acid side chain of an active site
residue of a protein.

64.  The compound of claim 63 wherein the basic nitrogen atom forms part of a primary,

secondary or tertiary amine.

65.  The compound of claim 63 wherein the basic nitrogen atom is a nitrogen ring atom of

a heterocycloalkyl comprising a nitrogen ring atom or a heteroaryl comprising a nitrogen ring
atom.

66. The compound according to claim 53 or 54 wherein at least one Rg is a primary,
secondary or tertiary amine.
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67.  The compound according to claim 53 or 54 wherein at least one Ry is a substituted or
unsubstituted heterocycloalkyl comprising a nitrogen ring atom or a substituted or
unsubstitated heteroaryl comprising a nitrogen ring atom.

68.  The compound according to claim 53 or 54 wherein at least one Ry is selected from the
group consisting of -NHaz, -NH(C,s alkyl), -N(C;s alkyl) ;, piperazine, imidazole, and
pyridine.

69. The compound according to any one of claims 1-45, wherein Rj is selected from the
group consisting of 3-amino-piperidinyl-1-yl, 3-aminomethyl-pyrrolidin-1-yl, 3-
aminoazetidin-1-yl,  3-amino-3-methylpiperidin-1-yl,  3-aminocyclopent-1-yl,  3-
aminomethylcyclopent-1-yl, 3-aminomethylcyclohex~1-yl, 3-aminohexahydroazepin-1-yl, 3-
amino-cyclobex-1-yl, piperazin-1-yl, homopiperazin-1-yl, 3-amino-pyrrolidin-1-yl, R-3-
aminopiperidin-1-yl, R-3-amino-3-methylpiperidin-1-yl, 3-amino-cyclobex-1-yl, 3-amino-
cyclopent-1-yl, and 3-amino-pyrrolidin-1-yl, each substituted or unsubstituted.

70.  The compound according to any one of claims 1, 2, 4-22, and 23-69, wherein at least
one of Q' and @ is CO.

71.  The compound according to any one of claims 1, 2, 4-22, and 23-69, wherein Q' and
Q? are CO.

72.  The compound according to any one of claims 1-20, wherein M is nitrogen.

73.  The compound according to any one of claims 1-20, wherein M is CR, and where Ry is
selected from the group consisting of

At
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Ais S, O or NRas;

B is CRxpsor N;

Rz3 is independently selected from the group comsisting of hydrogen, halo,
perhalo(Cy-19)alkyl, amino, thio, cyamo, CFs, nitro, (Cri)alkyl, (Csaiz)cycloalkyl,
hetero(Cs-12)cycloalkyl, aryl(Ci-ip)alkyl, heteroaryl (Ci-s)alkyl, (Cs.i2)bicycloaryl,
hetero(Cs.1z)bicycloaryl, carbonyl (C,s)alkyl, thiocarbonyl (Cj.s)alkyl, aryl, heteroaryl,
hydroxy, alkoxy, aryloxy, heteroaryloxy, imino group, carbonyl group, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, and sulfinyl group, each substituted or
unsubstituted; and

Ry is independently selected from the group consisting of hydrogen,
perhalo(C;-1p)alkyl, amino, (Cy-j0)alkyl, (Ca.12)cycloalkyl, hetero(Cs-12)cycloalkyl, aryl(C;-
w)alkyl, heteroaryl (Ci-s)alkyl, (Cs.2)bicycloaryl, betero(Cgz)bicycloaryl, carbonyl (Ci.
sJalkyl, thiocarbonyl (C,.3)alkyl, aryl, beteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy,
imino group, carbonyl group, aminosulfonyl, alkylsnlfonyl, arylsulfonyl, heteroarylsulfonyl,
and sulfinyl group, each substituted or unsubstituted.

74.  The compound according to any one of claims 1-20, wherein M is CR, and where R4 is
selected from the group consisting of

(Rya)u (Rig)u (Ris)u (Ris)u

wherein

nis0, 1,2, 3,4, or5; and

each R;3 is independently selected from the group consisting of halo,
perhalo(Cy-1o)alkyl, CFs, (Ci.i0)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
carbonyl group, imine group, sulfonyl group and sulfinyl group, each substituted or
unsubstituted.
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75.  The compound according to any one of claims 1-20, wherein M is CR, and where Ry is
selected from the group consisting of

1

(R7)s

wherein

sis 0, 1,2, or 3; and

each R; is independently selected from the group consisting of halo,
perhalo(C;-1p)alkyl, CFa, (Cio)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
carbonyl group, imino group, sulfenyl group and sulfinyl group, each substituted or
unsubstitted.

76.  The compound according to any one of claims 10, 19, 20, 29, 44 and 45, wherein Rs
and Rg are hydrogen.

77.  The compound according to any one of claims 10, 19, 20, 29, 44 and 45, wherein Rs
and Rgare halogen.

78.  The compound according to any one of claims 10, 19, 20, 29, 44 and 45, wherein Rs
and R are taken together to form a ring.

79.  The compound according to any one of claims 10, 19, 20, 29, 44 and 45, wherein at
least one of Rs and Rg is a substituted or unsubstinted -(C,.g)alkyleneRjs, wherein Ryj is
selected from the group consisting of (Cy.;2)cycloalkyl, hetero(Cyq2)cycloalkyl, (Cs2)aryl,
hetero(Cs.1p)aryl, (Cs2)bicycloalkyl, hetero(Coaa)bicycloalkyl, (Coiz)bicycloaryl and
hetero(Cy.12)bicycloaryl, each substituted or unsubstituted.

80. The compound according to any one of claims 19 and 44, wherein Rs and Rg are
hydrogen, m is 1 or 2, and each R; is independently selected from the group consisting of
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balo, perhalo{C¢-10)alkyl, CF;, cyano, nitro, hydroxy, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
aminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfomyl, aryloxy, hetervaryloxy,

arylalkyl, heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, alkoxy, carbonyl group,
imino group, sulfonyl group and sulfinyl group, each substituted or unsubstituted.

81.  The compound according to any one of claims 19 and 44, wherein two Ry are taken
together to form a substituted or unsubstituted fused or bridged ring.

82.  The compound according to any one of claims 10, 19, 20, 29, 44 and 45, wherein:
nis1,2or3; and

Rs and Rg are hydrogen.

83.  The compound according to any one of claims 10, 19, 20, 29, 44 and 43, wherein:
nis1or2;

Rj is selected from the group consisting of amino, alkoxy, aryloxy, heteroaryloxy,
carbonyl group, imino group, sulfonyl group and sulfinyl group, and a substituted or
unsubstituted 4, 5, 6 or 7 membered ring; and

Rs and Rg are hydrogen.

84, The compound according to any one of claims 19 and 44, wherein: Rs and Rg are
hydrogen and R; is 2-cyano.

85.  The compound of claim 84, wherein n is 1,

86. The compound according to any one of claims 10, 19, 20, 29, 44 and 45, wherein:

nisl,2or3;

Rs and R are hydrogen; and

R; is selected from the group consisting of (Cs.12)cycloalkyl, hetero(Cs-12)cycloalkyl,
aryl(Cr-1o)alkyl, heteroaryl (Ci-s)alkyl, (Cs.12)bicycloaryl, and hetero(Cq.12)bicycloaryl, each
substituted or unsubstituted.
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87.  The compound according to any one of claims 19 and 44, wherein:

nisl,2o0r3;

Rs and Rg are hydrogen; and

each R; is independently selected from the group consisting of halo,
perhalo(Cy-jo)alkyl, alkenyl, alkynyl, CF,, cyano, mitro, hydroxy, heteroaryl, aryloxy,
heteroaryloxy, alkoxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted.

88.  The compound according to any one of claims 16, 17, 19 and 41-44, wherein: two Ry
are taken together to form a substituted or unsubstituted fused ring.

89. The compound according to any one of claims 16, 17, 19 and 41-44, wherein: two Ry
are taken together to form a substituted or vnsubstituted bridged ring.

50. The compound according to any one of claims 20 and 45, wherein two of T, U, V, W
and Y are taken together and substituted through available valencies to form a substituted or
unsubstituted ring fused or bridged to the ring formed by TU, V, Wand Y.

91. The compound according to any one of claims 1-90, wherein R; is a substituted or
unsubstituted (C;.1p)alkyl.

92.  The compound according to eny one of claims 1-90, wherein R; is a substituted or
unsubstituted (Cy.4)alkyl.

93.  The compound according to any one of claims 1-90, wherein R; is -Y-Z wherein

Y a linker providing 1, 2 or 3 atom separation hetween Z and the ring to which Y is
attached, wherein the atoms of the linker providing the separation are selected from the group
consisting of carbon, oxygen, nitrogen, and sulfur; and

Z i3 hydrogen or selected from the group consisting of (Cy-10)alkyl, (Ca-1z2)sycloalkyl,
hetero(Cy-i)cycloalkyl,  aryl(Ci-jo)alkyl, heteroaryl(Cy-s)alkyl, (Cora)bicycloaryl,
hetero{Cy.1z)bicycloaryl, carbonyl (C;.s)alkyl, thiocarbonyl (Cy.3)alkyl, sulfonyl (Cy)alkyl,
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sulfinyl (Cy3)alkyl, imino (Cy.3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted.

94. The compound according to any one of claims 1-90, wherein R; is selected from the

group consisting of
atiad

B—B p—B8
wherein

AisS,OorNRy;

BisCRnorN;

Ry is independently selected from the group consisting of hydrogen, halo,
perhalo(C;~jp)alkyl, amino, thio, cyano, CFs, nitro, (Ci-w)alkyl, (Cs.z)cycloalkyl,
hetero(Cs-io)cycloalkyl, —aryl(Ci-io)alkyl, heteroaryl (Cys)alkyl, (Cs.iz)bicycloaryl,
hetero(Cg.12)bicycloaryl, carbonyl (Cjs)alkyl, thiocarbonyl (C,.a)alkyl, aryl, heteroaryl,
hydroxy, alkoxy, aryloxy, heteroaryloxy, imino group, carbonyl group, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, and sulfinyl group, each substituted or
unsubstituted; and

Ry is independently selected from the group consisting of hydrogen,
perhalo{C;-10)alkyl, amino, (C-10)alkyl, (Ca.12)cycloalkyl, hetero(Cs-12)cycloalkyl, aryl(C;-
10)alkyl, heteroaryl (Cr-s)alkyl, (Csp2)bicycloaryl, hetero(Cy.12)bicycloaryl, carbonyl (C;.
s)alkyl, thiocarbonyl (C;.3)alkyl, aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy,
imino group, carbonyl group, aminosulfony}, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
and sulfiny} group, each substituted or unsubstituted.

95. The compound according to any one of claims 1-90, wherein R is selected from the
group consisting of

5 QG

(Righ (Riak (Ryak (Righ
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wherein

tis0,1,2,3,4,0r5; and
each Ry; is independently selected from the group consisting of halo, perhalo(Cy-io)alkyl, CFs,
(Ci10)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosulfonyl, alkylsulfonyl, arylsulfonyl,
beteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl, heteroarylatkyl, cycloalkyl,
heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy, carbonyl group, imine group,
sulfonyl group and sulfinyl group, each substituted or unsubstituted.

96. A compound according to any one of claims 1-95 selected from the group
consisting of:

2-(6-Chloro-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl)-benzonitrile;

2-(6-Chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl)-
benzonitrile;

2-{6-[3-Amino-piperidin-1-yl]-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl}-benzonitrile;

2-{6-[3-Amino-piperidin-1-yl}-3-ethyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-~
ylmethyl }-benzonitrile;

2-{6-[3-Amino-piperidin-1-y1]-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl } -
benzonitrile;

2-{ 6-[3-Amino-piperidin-1-yl]-5-chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yimethyl }-benzonitrile;

6-[3-Amino-piperidin-1-yl]-1+2-bromo-benzyl)- 1H-pyrimidine-2 4-dione;

6-[3-Amino-piperidin- 1-yl]-1-(2-iodo-benzyl)-1 H-pyrimidine-2,4-dione;

6-[3-Amino-piperidin-1-yl]-1-(2-bromo-5-fluoro-benzyl)-3-methyl-1H-pyrimidine-
2.4-dione;

6-[3-Amino-piperidin-1-yl]-1-(2-chloro-5-fluoro-benzyl)-3-methyl- IH-pyrimidine-
2.4-dione;

6-[3-Amino-piperidin-1-yl]-1-(2-chloro-4-fluoro-benzyl)-3-methyl-1H-pyrimidine-
2,4-dione;

6-[3-Amino-piperidin-1-yl]-1-(2-bromo-benzyl)-3-methyl- 1H-pyrimidine-2,4-
dione;
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2-{6-[Azepan-3(1)-ylamino]}-3-methyl-2, 4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl}-benzonitrile (14);
2-{6-[3(1)-Amino-azepan-1-yl]-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl }-benzonitrile;
2-[6-(2-Amino-ethylamino)-3-ethyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl]-benzonitrile;
2-{6-[3-Amino-piperidin-1-y1]-3-(3-cyano-benzyl)-2,4-dioxo-3,4-dthydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
2-{6-[3-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
2-{6-[3-Amino-piperidin-1-ylI]-3-(4-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pytimidin-1-ylmethyl}-benzonitrile;
2-[6-(3-Amino-piperidin-1-yl)-3-(1H-benzoimidazol-2-ylmethyl)-2 4-dioxo-3,4-
dihydro-ZH-pyrimidin-1-ylmethyl]-benzonitrile;
2-{6-[3-Amino-piperidin-1-yI]-2,4-dioxo-3-(4-pyrezol-1-yl-benzyl)-3,4-dihydro-
2H-pyrimidin-1-ylmethyl }-benzonitrile;
2-{6-[3-Amino-piperidin-1-y1]-2,4-dioxo-3-(3-pymrol-1-yl-benzyl)-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
6-3-Amino-piperidin-1-yl}-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl]-thiophene-3-carbonitrile;
3-{4-[3-Amino-piperidin-1-yl)-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl}-benzoic acid methyl ester;
3-{4-[3-Amino-piperidin-1-yl}-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl}-benzoic acid;
6-[3-Amino-piperidin-1-yl}-1,3-bis-(2-bromo-5-flucro-benzyl)-1H-pyrimidine-2,4-
dione;
2-{6-[3(R)-Amino-piperidin-1-y1]-5-chloro-2,4-dioxo-3,4-dihydro-2H-pyrimidin-
1-ylmethyl }-benzonitrile;
6-[3 (R)-Amino-piperidin-1-yl]-1-(2,5-di-chloro-benzyl)-3-methyl-1H-pyrimidine-
2,4-dione;
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6-[3 (R)-Amino-piperidin-1-yl]-1<2-chloro-3,6-di-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4~dione;

(R)-2(6-(3-amino-3-methylpiperidin-1-yl)-3-methyl-2,4-dioxo-3,4-dihydropyrimidin-
1(2H)-yl)methyl)}-4-fluorobenzonitrile; and

2-[6«3-Amino-piperidin-1-yl)-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
yimethyl]-4-fluoro-benzonitrile.

97. A compound according to any one of claims 1-95 selected from the group
consisting of:

2-{6-{3(R)-Amino-piperidin-1-yl]-3-methyl-2,4~dioxo-3,4~lihydro-2H-pyrimidin-
1-ylmethyl }-benzonitrile;

2-{6-[3(R)-Amino-piperidin-1-yl]-3-ethyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl }-benzonitrile;

2-{6-[3(R)-Amino-piperidin-1-yl]-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl}-benzonitrile;

2-{6-[3(R)-Amino-piperidin-1-yl]-5-chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-
pyrimidin- 1-ylmethyl }-benzonitrile;

6-13 (R)-Amino-piperidin-1-y1}-1+2-bromo-benzyl)-1H-pyrimidine-2,4-dione;

6-[3 (R)-Amino-piperidin-1-yI}-1-(2-iodo-benzyl)-1H-pyrimidine-2,4-dione;

6-[3 (R)}-Amino-piperidin-1-yl]-1-(2-bromo-5-flnoro-benzyl)-3-methyl-1H-
pyrimidine-2 4-dione;

6-[3 (R)-Amino-piperidin-1-yl}-1-(2-chloro-5-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2.4-dione;

6-[3 (R)-Amino-piperidin-1-y1}-1-(2-chloro-4-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione;

6-[3 (R)-Amino-piperidin-1-yl]-1-(2-bromo-benzyl)-3-methyl- 1H-pyrimidine-2,4-
dione;

2-{6-[3(R)-Amino-piperidin-1-yl]-3-(3-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;

2-{ 6-[3(R)-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl}-benzonitrile;
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2-{6-[3(R)-Amino-piperidin-1-yl]-3-(4-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
2-[6-(3-Amino-piperidin-1-yl)-3-(1H-benzoimidazol-2-ylmethyl)-2,4-dioxo-3,4~
dihydro-2H-pyrimidin-1-ylmethyl}-benzonitrile
2-{6-[3(R)-Amino-piperidin-1-yl]-2,4-dioxo-3-(4-pyrazol-1-yl-benzyl)-3,4-
dihydro-2H-pyrimidin-1-ylmethyl }-benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-y1]-2,4-dioxo-3-(3-pyrrol-1-yl-benzyl)-3,4-dihydro-
2H-pyrimidin-1-ylmethyl }-benzonitrile;
6-[3 (R)}-Amino-piperidin-1-yI}-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl]-thiopbene-3-carbonitrile;
3-{4-[3(R)-Amino-piperidin-1-yl}-3(2-cyano-benzyl)-2,6-dioxo-3,6~dihydro-2H-
pyrimidin-1-ylmethyl }-benzoic acid methyl ester;
3-{4-[3(R)-Amino-piperidin-1-yi}-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl }-benzoic acid;
6-[3(R)-Amino-piperidin-1-yl]-1,3-bis-(2-bromo-5-fluoro-beazyl)-1H-pyrimidine-
2,4-dione; and
2-[6-(3(R)-Amino-piperidin-1-yl)-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-
1-ylmethyl]-4-fluoro-benzonitrile.

98.  The compound according to any one of claims 1-97, wherein the compound is in the
form of a pharmaceutically acceptable salt.

99.  The compound according to any one of claims 1-98, wherein the compound is present

in a mixture of stereoisomers.

100. The compound according to any one of claims 1-98, wherein the compound comprises

a single sterecisomer.

101. A pharmaceutical composition comprising, as an active ingredient, a compound
according to any one of claims 1-100.
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102. The pharmaceutical composition according to claim 101, wherein the composition is a
solid formulation adapted for oral administration.

103. The pharmacentical composition according to claim 101, wherein the composition is a
tablet.

104. The pharmaceutical composition according to claim 101, wherein the composition is a
liquid formulation adapted for oral administration.

105. The pharmaceutical composition according to claim 101, wherein the composition is a
liquid formulation adapted for parenteral administration.

106. The pharmaceutical composition comprising a compound according to any one of
claims 1-100, wherein the composition is adapted for administration by a route selected from
the group consisting of oraily, parenterally, intraperitoneally, intravenously, intraarterially,
transdermally, sublingually, intramuscularly, rectally, transbuccally, intranasally, liposomally,
via inhalation, vaginally, intraoccularly, via local delivery (for example by catheter or stent),
subcutaneously, intraadiposally, intraarticularly, and intrathecally.

107. Akit comprising:

a compound according to any one of claims 1-100 or a composition according to
any one of claims 101-106; and

instructions whick comprise one or more forms of information selected from the group
consisting of indicating a disease state for which the compound is to be administered, storage
informatiop for the compound, dosing information and instructions regarding how to
administer the compound.

108. Thekit according to claim 107, wherein the kit comprises the compound in a multiple
dose form.

109. An article of manufacture comprising:
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a compound according to any one of claims 1-100; and
packaging materials.

110. The article of manufactnre of claim 109, wherein the packaging material comprises a
container for housing the compound.

111. The article of manufacture of claim 110, wherein the container comprises a label
indicating one or more members of the group consisting of a disease state for which the
compound is to be administered, storage information, dosing information and/or instructions
regarding how to administer the composition.

112.  The article of manufacture of claim 109, wherein the article of manufacture comprises
the compound in a multiple dose form.

113. A method of inhibiting DPP-IV comprising:
contacting DPP-IV with a compound according to any one of claims 1-100.

114. A method of inhibiting DPP-IV comprising:
cansing a compound according to any one of claims 1-100 to be present in a subjectin
order to inhibit DPP-IV in vivo.

115. A method of inhibiting DPP-IV comprising:

administering & first compound to a subject that is converted in vivo to a second
compound wherein the second compound inhibits DPP-IV in vivo, the second compound
being a compound according to any one of claims 1-100.

116. A therapeutic method comprising:
administering a compound according to any one of claims 1-100 to a subject.

117. A method of treating a disease state for which DPP-IV possesses activity that
contributes to the pathology and/or symptomology of the discase state, the method comprising
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causing a compound according to any one of claims 1-100 to be present in a subject in a
therapeutically effective amount for the disease state.

118. The method according to claim 117, wherein the disease is type I or type I
diabetes.

119. A method of treating cancer in a patient in need thereof, comprising administering to
said patient a therapeutically effective amount of a cornpound according to any one of claims
1-100.

120. The method of claim 119, wherein the cancer treated is colorectal, prostate, breast,
thyroid, skin, lung, or head and neck.

121. A method of treating autoimmune disorders such as, but not limited to, theumatoid
arthritis, psoriasis, and multiple sclerosis in a patient in need thereof, comprising
administering to said patient a therapeutically effective amount of a compound according to
any one of claims 1-100.

122. A method of treating HIV infection in a patient in need thereof, comprising
administering to said patient a therapeutically effective amount of a compound according to
any one of claims 1-100.

123. A method of treating a condition characterized by inadequate lymphocyte or
hemapoietic cell activation or concentration in a patient in n'eed thereof, comprising
adminigtering to said patient a therapeutically effective amount of a compound according to
any one of claims 1-100.
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123. The method of claim 123, wherein said condition is a side effect of chemotherapy or
radiation therapy.

125. The method of claim 123, wherein said condition is a result of kidney failyre.

126. The method of claim 123, wherein said condition is a result of a bone marrow
disorder.

127. A method of treating a condition characterized by immunodeficiency symptoms in
a petient in need thereof, comprising administering to said patient a therapeutically
effective amount of a compound according to any one of claims 1-100.

128. A process for producing a pyrimidin-dione of the formmla:

Hz\N

4 .
~x
wherein

M is N or CRy;

Ra is hydrogen or selected from the group consisting of (Ci-10)alkyl,
(Cs-12)cycloalkyl, (Cs.i2)cycloalkyl(Cy-s)alkyl, hetero(Cs 1z)cycloalkyl(Cy-s)alkyl,
hetero(Cs-12)cycloalkyl, aryl(Cy-10)alkyl, heteroaryl(Ci-s)alkyl, (Cs.iz)bicycloaryl,
hetero(Cy.sz)bicycloaryl, hetero(Cy ro)bicycloaryl(Ci-s)alkyl, carbonyl (Cy.a)alkyl,
thiocarbonyl (Cy3)alkyl, sulfonyl (Cy3)alkyl, sulfinyl (Cy.s)alkyl, imino (Cy-3)alkyl, amino,
aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group,
sulfonyl group and sulfinyl group, each substituted or unsubstituted;

Rj is selected from the group consisting of perhalo(C;-19)alkyl, amino, (Ci-1p)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl
(C1-3)alkyl, thiocarbonyl (C;.5)alkyl, sulfonyl (C;3)alkyl, sulfinyl (Cy-a)alkyl, imino (Cy-
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3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl
group and sulfinyl group, each substituted or unsubstituted, and a substituted or
unsubstituted 3, 4, 5, 6 or 7 membered ring;

Ry is hydrogen or is selected from the group consisting of halo, perhalo(C;-jp)alkyl,
amino, cyano, thio, (C;-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
aryl, heteroaryl, carbonyl (C,.s)alkyl, thiocarbonyl (Cy.3)alkyl, sulfonyl (C;.3)alkyl, sulfinyl
(C19)alkyl, imino (C1.9)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group,
imino group, sulfonyl group and sulfinyl group, cach substituted or unsubstituted;

L is a linker providing 1, 2 or 3 atom separation between X and the ring to which L.
is attached, wherein the atoms of the linker providing the separation are selected from the
group consisting of carbon, oxygen, nitrogen, and sulfur; and

X is selected from the group consisting of (Ci-10)alkyl, (Cs 12)cycloalkyl,
hetero(Cs-i2)cycloalkyl, aryl{(Ci-10)alkyl, heteroaryl(Cy-s)alkyl, (Cs.12)bicycloaryl,
hetero{Cy.iz)bicycloaryl, carbonyl (Cy3)alkyl, thiocarbonyl (C;.5)alkyl, sulfonyl (C,)alkyl,
sulfinyl (C;.s)alkyl, imino (Cj.3)alkyl, amino, ary), heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted;

the process comprising the steps of:

(i) contacting a compound of the formula A
0

s
ol

wherein Hal is halogen;
with a compound of the formula B
X—1—1G B
wherein LG is a leaving group;
L is a linker providing 1, 2 or 3 atom separation between X and the
ring to which L is attached, wherein the atoms of the linker providing the
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separation are selected from the group consisting of carbon, oxygen,
nitrogen, and sulfur; and

X is selected from the group consisting of (Ci-10)alkyl,
{Caz)cycloalkyl, hetero(Cs-1z)cycloalkyl, aryl(Ci-10)alkyl, heteroaryl(Ci-
s)alkyl, (Cs.12)bicycloary], hetero(Cy12)bicycloaryl, carbonyl (Cy 5)alkyl,
thiocarbonyl (C,.3)alky), sulfonyl (C;.s)alkyl, sulfinyl (Cys)alkyl, imino (C;.
3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy,
alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and
sulfinyl group, each substituted or unsubstituted;
under conditions sufficient to produce a compound of the formmla C

o]

X
(ii) contacting the componnd of formula C with a compound of formula D
R—LG' D
wherein LG’ is a leaving group;
under conditions sufficient to produce a compound of the formnla E;

Ry

“x

wherein R; is selected from the group consisting of (C;-jp)alkyl,
(Ca.r)cycloalkyl, (Cs-12)cycloalkyl(Cy-s)alkyl, hetero(Cs-1a)cycloalkyl(C,-
s)alkyl, hetero{Cs-jz)cycloalkyl, aryl(Ci-io)alkyl, heteroaryl(C;-s)alkyl,
(Co-n2)bicycloaryl, hetero(Cy r2)bicycloaryl, hetero(Cy.i2)bicycloaryl(Cy-
s)alkyl, carbonyl (C.3)alkyl, thiocarbony! (Ci.3)alkyl, sulfony! (C;.5)alkyl,
sulfinyl (Cy3)alkyl, imino (C;.5)alkyl, amino, aryl, heteroaryl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbony! group, imino group, sulfonyl
group and sulfiny] group, each substituted or unsubstituted; and
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(iii) contacting the compound of formula E with a compound of formoula
Rs-H under conditions sufficient to produce the pyrimidin-dione.

129. The process of Claim 128, wherein the pyrimidin-dione product is further
converted to an acid addition salt.

130. The process of Claim 129, wherein the acid addition salt is selected from the group
consisting of acetate, citrate, hydrochloride, L-lactate, succinate, sulfate, p-
toluenesulfonate, benzenesulfonate, benzoate, methanesulfonate, naphthylene-2-sulfonate,
propionate, p-toluenesulfonate, hydrobromate, hydroiodate, R-mandelate, and L-tartrate.

131. 'The process of Claim 128, wherein Hal is selected from the group consisting of Br,
Cl and F in the compound of formnla A.

132. The process of Claim 128, wherein the leaving group LG is selected from the group
consisting of Br, Cl and 1.

133. The process of Claim 128, wherein step (ii) further comprises the addition of a

base.

134. The process of Claim 133, wherein the base is potassium carbonate.

135. The process of Claim 128, wherein product E is further purified before subjecting
to step (iii).

136. The process of Claim 135, wherein the purification of product E is performed by
solvent washes and/or by chromatography.

137. The process of Claim 128, wherein R3-H i8 a secondary amine or an amine
hydrochloride.
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138. The process of Claim 128, wherein R3-H is selected from the group consisting of

e
H&(ﬁg}pHO\ TN e H\\,\‘
{Ralp Relp

wherein p is 0-12 and each Rg is independently selected from the group consisting
of halo, perhalo(Ci-10)alkyl, CFs, cyano, nitro, hydroxy, alkyl, aryl, heteroaryl,
aminosulfonyl, alkylsulfonyl, arylsuifonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy,
erylalkyl, heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, alkoxy, carbonyl
group, imino group, sulfonyl group and sulfinyl group, each substituted or unsubstituted,
or the mono- or di-hydrochloride salt.

139. The process of Claim 128, wherein step iii) further comprises a purification step of
washing of the product with organic solvents or mixture of solvents and/or by column
chromatography.

140. The process of Claim 128, wherein L is selected from the group consisting of —
CHy-, -CH;CHg-, -CH;CH,CHz-, -C(0)-, -CH,C(0)-, -C(0)CHz-, -CHz-C(0)CH-,
-C(O)CH,CH-, -CH,CH,C(O)-, -O-, -OCHz, -CH20-, -CH,0CHz-, -OCH:CHz-,
-CH,CH;0-, -N(CHa)-, -NHCH;-, -CH;NH-, -CH;NHCH;-, -NHCH,CH,-, -CH;CH,NH-,
-NH-C(0)-, -NCH;3-C(Q)-, -C(O)NH-, -C(O)NCHs-, -NHC(O)CH;-, -C(O)NHCH;-,
-C(O)CH;NH-, -CH;NHC(O)-, -CH;C(O)NH-, -NHCH.C(O)-, -S-, -SCHj-, -CHaS-,
-SCH,CHz-, -CHSCH,-, -CH,CH,S-, -C(0)S-, -C(0)SCHz-, -CH2C(0)S-, -C(O)CH2S-,
and -CH,SC(Q)-, each substituted or nnsubstituted.

141. The process of Claim 140, wherein L is selected from the group consisting of
-CHy-, -C(0)-, -CH;C(0)-, -C(0)CHz, -CHx-C(0)CHz-, -C(O)CH2CHz-, and
-CH,CH,C(O)-, each substituted or unsubstitgted,

142. The process of Claim 128, wherein -L-X taken together is selected from the group
consisting of -(CHz)-(2-cyano)phenyl; (CHz)-(3-cyana)phenyl; (CHz)-(2-hydroxy)phenyl;
~(CH,)-(3-hydroxy)phenyl; -(CHa)~(2-alkenyl)phenyl; {(CHa)-(3-alkenyl)phenyl; -(CHa)-
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(2-alkynyl)phenyl; -(CHa)-(3-alkynyl)phenyl; (CHz)-(2-methoxy)phenyl; {CHz)-(3-
methoxy)phenyl; -(CHz)-(2-nitro)phenyl; -(CHy)-(3-nitro)phenyl; (CHz)(2-
carboxy)phenyl; -(CHz)-(3-carboxy)phenyl; -(CHz)-(2-carboxamido)phenyl; -(CH2)-(3-
carboxamido)phenyl; -(CH,)-(2-sulfonamido)phenyl; -(CHz)-(3-sulfonamido)phenyl; -
(CHz)-(2-tetrazolyl)phenyl; (CH;)-(3-tetrazolyl)phenyl; (CHz)-(2-aminomethyl)phenyl; -
(CHy)-(3-aminomethyl)phenyl; {CHy)-(2-hydroxymethyl)phenyl; -(CHz)-
(3-hydroxymethyl)phenyl; -(CHz)-(2-phenyl)phenyl; -(CHa)«(3-phenyl)phenyl; -(CHa)-(2-
halo)phenyl; -(CHz)-(3-halo)phenyl; -(CH;)-(2-CONHz)phenyl; -(CHz)~(3-CONHy)phenyl;
~(CHz)-(2-CONH(Cy7)alkylphenyl; (CH2)-(3-CONH(Cy)alkyl)phenyl; -(CHz)-(2-
COx(Cy)alkyl)phenyl; {CHa)~(3-COx(Cy~)alkyl)phenyl; (CHz)-(2-NHa)phenyl; -(CHg)-
(3-NHa)phenyl; -(CH2)-(2~(Cs-7)alkyl)phenyl; -(CH2)-(3-(C5)alkyl)phenyl; -(CHa)-
(2-(Cs7)cycloalkyl)phenyl; (CHz)<(3-(Cy-r)cycloalkyl)phenyl; -(CHz)-(2-aryl)phenyl; -
(CHz)-(3-aryl)phenyl; -(CHz)-(2-heteroaryl)phenyl; -(CHz)-(3-heteroaryl)phenyl; (CHz)-2-
bromo-5-fluoro phenyl; -(CHz)-2-chloro-5-fluoro phenyl; -(CH,)-2-cyano-5-fluoro phenyl;
-(CHy)-2,5-dichloro phenyl; {CH;)-2,5-diflnoro phenyl; (CH;)-2,5-dibromo phenyl; -
(CHy)-2-bromo-3,5-difluoro phenyl; -(CHz)-2-chloro-3,5-difluoro phenyl; -(CH»)-2,3,5-
trifluoro phenyl; -(CHa)-2,3,5,6-tetraflucrophenyl; (CH;)-2-bromo-3,5,6-trifluoro phenyl;
-(CHz)-2-chloro-3,5,6-triflucro phenyl; -(CHjz)-2-cyano-3,5-difluoro phenyl; -(CHj)-2-
cyano-3,5,6-trifluoro phenyl; ~(CHz)<(2-heterocycloalkyl)phenyl; and (CHy)-
(3-heterocycloalkyl)phenyl, each substituted or unsubstituted.

143, The process of Claim 128, wherein M is CH, and R; comprises the foromla

_;_ N<H1o

Ay
wherein Ryg and Ry are each independently selected from the group consisting of

hydrogen, perhalo(Cj-10)alkyl, amino, (Ci-10)alkyl, (Ca jz)cycloalkyl,
hetero(Csrz2)cycloalkyl, aryl(Cs-i0)alkyl, heteroaryl (Cy-s)alkyl, (Co.2)bicycloaryl,
hetero(Cy 12)bicycloaryl, carbonyl (Cy.s)alkyl, thiocarbonyl (Cy-3)alkyl, aryl, heteroaryl,
hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, sulfonyl group, and sulfinyl
group, each snbstituted or unsubstituted, or Ry and Ry, are taken together to form a 4, 5, 6,
or 7 membered ring, each substituted or unsubstituted.
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144. The process of Claim 128, wherein M is CH, and wherein R is selected from the
group consisting of 3-amino-piperidinyl-1-yi, 3-aminomethyl-pyrrolidin-1-y1, 2-
aminoazetidin-1-yl, 3-amino-3-methylpiperidin-1-yl, 3-aminocyclopent-1-yl, 3-
aminomethylcyclopent-1-yl, 3-aminomethylcyclohex-1-yl, 3-aminohexahydroazepin-1-yl,
3-amino-cyclohex-1-yl, piperazin-1-yl, homopiperazin-1-yl, 3-amino-pyrrolidin-1-y1, R-3-
aminopiperidin-1-yl, R-3-amino-3-methylpiperidin-1-yl, 3-amino-cyclohex-1-yl, 3-amino-
cyclopent-1-yl, and 3-amino-pyrrolidin-1-yl, each substituted or unsubstituted.

145, The process of Claim 128, wherein M is CH, and wherein R is a substituted or
unsubstituted {Cjjo)alkyl.

146. The process of claim 128 for producing a pyrimidin-dione of the formula
0

/EL .Ms
LA
comprising:

(i) admixing 6-chloro-1H-pyrimidine-2,4<lione with an aryl halide of the

formmla
O

where Hal is Br, C, or 1, under condition sufficient to produce a
compound of the formmla
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(ii) alkylating the above product with a methyl halide under conditions
sufficient to form a compound of the formula

o
L

(iii) condensing the above product with a compound of the formula
NH;
«2HCI
NH

147.  The process for producing a pyrimidin-dione of Claim 146, further comprising the
formation of the acid addition salt.

148. The process of Claim 147, wherein the acid addition salt is the benzoate salt.

149. The process of claim 128 wherein the pyrimidin-dione is selected from the group
consisting of:
2-(6-Chloro-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl)-benzonitrile;
2~(6-Chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl)-
benzonitrile;
2-{6-[3-Amino-piperidin-1-yl]-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl}-benzonitrile;
2-{6-[3-Amino-piperidin-1-y1]-3-ethyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl }-benzonitrile;
2-{6-[3-Amino-piperidin-1-yl]-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yimethyl } -
benzonitrile;
2-{6-[3-Amino-piperidin-1-yI]-5-chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl)}-benzonitrile;
6-[3-Amino-piperidin-1-yl}-1-(2-bromo-benzyl)- 1H-pyrimidine-~2,4-dione;
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6-[3-Amino-piperidin-1-yl]-1-(2-iodo-benzyl)- 1 H-pyrimidine-2,4-dione;
6-[3-Amino-piperidin-1-yl]-1-(2-bromo-5-fluoro-benzyl)-3-methyl-1H-pyrimidine-
2,4-dione;
6-[3-Amino-piperidin-1-yl}-1-(2-chloro-5-flucro-benzyl)-3-methyl-1H-pyrimidine-
2 4-dione;
6-[3-Amino-piperidin-1-yl]-1-(2-chloro-4-flucro-benzyl)-3-methyl- 1 H-pyrimidine-
2,4-dione;
6-[3-Amino-piperidin-1-yl}-1<(2-bromo-benzyl)-3-methyl- 1H-pyrimidine-2,4-
dione;
2-{6-[Azepan-3(1)-ylamino}-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl }-benzonitrile (14);
2-{6-[3(¥)-Amino-azepan-1-yl]-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl }-benzonitrile;
2-[6-(2-Amino-ethylamino)-3-ethyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl]-benzonitrile;
2-{6-[3-Amino-piperidin-1-yi}-3-(3-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin- 1-ylmethyl }-benzonitrile;
2-{6-[3-Amino-piperidin-1-yI}-3«2-cyano-benzyl)-2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl}-benzonitrile;
2-{6-[3-Amino-piperidin-1-yl}-3-(4-cyano-benzyi)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl}-benzonitrile;
2-[6-(3-Amino-piperidin-1-yl)-3-(1H-benzoimidazol-2-ylmethyl)-2,4-dioxo-3,4-
dihydro-2H-pyrimidin-1-ylmethyl]-benzonitrile;
2-{ 6-[3-Amino-piperidin-1-yI]-2,4-dioxo-3-(4-pyrazol-1-yl-benzyl)-3,4-dihydro-
2H-pyrimidin-1-ylmethyl }-benzonitrile;
2-{6-[3-Amino-piperidin-1-y}]-2,4-dioxo-3-(3-pyrrol-1-yl-benzyl)-3,4-dihydro-2H-
Ppyrimidin-1-ylmethyl }-benzonitrile;
6-[3-Amino-piperidin-1-y1l-3<(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl]-thiophene-3-carbonitrile;
3-{4-[3-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl}-benzoic acid methyl ester;
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3-{4-[3-Amino-piperidin-1-y1]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl }-benzoic acid;

2-{6-[3(R)-Amino-piperidin- 1-yl]-5-chloro-2,4-dioxo-3,4-dihydro-2H-pyrimidin-
1-ylmethyl }-benzonitrile;

6-[3 (R)-Amino-piperidin-1-yl]-1-(2,5-di-chloro-benzyl)-3-methyl-1H-pyrimidine-
2,4-dione;

6-[3 (R)-Amino-piperidin-1-yl]-1-(2-chloro-3,6-di-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione;

(R)-2+(6-(3-amino-3-methylpiperidin-1-y1)-3-methyl-2 4-dioxo-3,4-
dibydropyrimidin-1(2H)-yl)methyl)-4-fluorobenzonitrile; and

6-[3-Amino-piperidin-1-yl]-1,3-bis-(2-bromo-5-fluoro-benzyl)-1H-pyrimidine-2,4~

dione.

150. The process of claim 128, wherein the pyrimidin-dione is selected from the group
consisting of:
2-{6-[3(R)-Amino-piperidin-1-yl]-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-
1-ylmethyl}-benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-yl]-3-ethyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl }-benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-yl]-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
yimethyl }-benzonitrile;
2-{ 6-[3(R)-Amino-piperidin-1-y1]-S-chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
6-[3 (R)-Amino-piperidin-1-yl}-1-(2-bromo-benzyl)-1H-pyrimidine-2,4-dione;
6-[3 (R)-Amino-piperidin-1-yl]-1-(2-iodo-benzyl)-1H-pyrimidine-2,4-dione;
6-I3 (R)-Amino-piperidin- 1-y1}-1-(2-bromo-5-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione;
6-[3 (R)-Amino-piperidin-1-yl}-1-(2-chloro-5-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2 4-dione;
6-[3 (R}-Amino-piperidin-1-yl}-1<2-chloro-4-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione;
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6-[3 (R)-Amino-piperidin-1-yl]-1-(2-bromo-benzyl)-3-methyl-1H-pyrimidine-2,.4-
dione;
2-{6-[3(R)-Amino-piperidin-1-yl]-3-(3-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl}-benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-yl]-3-2-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-yl]-3-(4-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-~1-yimethy] }-benzonitrile;
2-{6-[3(R)-Amin¢-piperidin-1-y1]-2,4-dioxo-3-(4-pyrazol- 1-yl-benzyl)-3,4-
dihydro-2H-pyrimidin-1-ylmethyl }-benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-y1]-2,4-dioxo-3-(3-pyrrol-1-yl-benzyl}-3,4-dihydro-
2H-pyrimidin-1-ylmethyl }-benzonitrile;
6-[3 (R)-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl}-thiophene-3-carbonitrile;
3-{4-[3(R)-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl }-benzoic acid methyl ester;
3-{4-{3(R)-Amino-piperidin-1-yI]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl }-benzoic acid; and
6-[3(R)-Amino-piperidin-1-yl}-1,3-bis~(2-bromo-5-flucro-benzyl)-1 H-pyrimidine~
2,4-dione.

151. The process of claim 128, wherein the pyrimidin-dione is present in a mixture of

stereoisomers.

152. The process of claim 128, wherein the pyrimidin-dione comprises a single
stereoisomer.

153. A compound according to any one of claims 1-100 for use as a medicament.

154. Use of a compound according to any one of claims 1-100 in the manufacture of a
medicament for inhibiting DPP-IV.
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155. Use of a compound according to any one of claims 1-100 in the manufscture of 2
medicament for treating a disease state for which DPP-IV possess activity that contributes
to the pathology and/or symptomology of the disease state.

156. Use of a compound according to any one of claims 1-100 in the manufacture of a
medicament for treating cancer.

157. Use of a compound according to any one of claims 1-100 in the manufacture of a
medicament for treating type I or type II diabetes.

158. Use of a compound according to any one of claims 1-100 in the manufacture of a
medicament for treating autoimmune disorders.

159. Use of a compound according to any one of claims 1-100 in the manufacture of a
medicament for treating a condition characterized by inadequate lymphocyte or

hemapoietic cell activation or concentration.

160. Use of a compound according to any one of claims 1-100 in the manufacture of a
medicament for treating HIV infection.

161. Use of a compound according to any one of claims 1-100 in the manufacture of a
medicament for treating a condition characterized by immunodeficiency symptoms.
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iNHIBIDORES DE DIPEPTIDIL PEPTIDASA

CAMPO DE LA INVENCION

La invencién se relaciona con compuestos que pueden usarse para inhibir
dipeptidil peptidasas, asi como composiciones y equipos que comprenden estos
compuestos. La presente invencion también se relaciona con métodos para inhibir
dipeptidil peptidasas, asi como métodos de tratamiento que usan compuestos de
acuerdo con la presente invencion.
DESCRIPCION DE LA TECNICA RELACIONADA

La dipeptidil peptidasa IV (Nomenclatura Enzimdtica de la IUBMB
EC,3,4,14,5) es una proteina de membrana tipo I, conocida en la literatura a
través de una variedad de nombres, incluyendo DPP4, DP4, DAP-IV, FAPS,
proteina formadora de complejos de adenosina deaminasa 2, proteina de unién a
adenosina deaminasa {ADAbp), dipeptidil aminopeptidasa IV; Xaa-Pro-dipeptidil-
aminopeptidasa; Gly-Pro naftilamidasa; postprolina dipeptidil aminopeptidasa IV;
antigeno de linfocitos CD26; glicoprotefna GP110; dipeptdil peptidasa IV;
glicilprolina aminopeptidasa; glicilprolina aminopeptidasa; X-prolil dipeptidil
aminopeptidasa; pep X; antigeno de leucocitos CD26; glicilprolil
dipeptidilaminopeptidasa; dipeptidil-péptido hidrolasa; glicilprolil aminopeptidasa;
dipeptidil-aminopeptidasa 1IV; DPP IV/CD26; amino acil-prolil dipeptidil
aminopeptidasa; molécula activadora de células T Tp103; X-PDAP. En la presente
documentacién, se conoce la dipeptidil ceptidasa IV como “DPP-IV”.

La DPP-IV es una serina aminodipeptidasa no cldsica que retira dipéptidos
Xaa-Pro del extremo amino (extremo N) de los polipéptidos y las proteinas.
También se ha descnpto la liberacion lenta de péptidos del tipo X-Gly o X-Ser

dependiente de DPP-IV para algunos péptidos de°Currencia natural.



La DPP-IV se expresa en forma constitutiva en las células epiteliales y
endotehales de una variedad de tejidos (intestino, higado, pulmén, rifén y
placenta), y también se halla en fluidos corporales. La DPP-1V también se expresa
en los linfocitos T en circulacién, y se ha demostrado que es sinénimo del
antigeno superficial celular CD-26. Tambien se ha implicado la DPP-IV en una
cantidad de estados de enfermedad, algunos de los cuales se describiran més
adelante.

La DPP-IV es responsable del corte metabdlico de determinados péptidos
endégenos (GLP-l (7-36), glucagon) In vivo, y ha demostrado poseer actividad
proteolitica contra una variedad de otros péptidos (GHRH, NPY, GLP-2, VIP) in
vitro. _

GLP-l (7-36) es un péptido de 29 aminodcidos derivado del procesamiento
post-traduccional del proglucagon en el intestino delgado. GLP-I {(7-36) tiene
diversas funciones in vivo, incluyendo la estimulacién de la secraecion de insulina,
la inhibicién de la secrecién de glucagon, la promocién de la saciedad y la
disminucion de la velocidad de la evacuacion gastrica. Sobre la base de su perfil
fisioldgico, se cree que las acciones de GLP-l (7-36) son beneficiosas para la
prevencién y el tratamiento de la diabetes tipo Il y la obesidad potencial. Por
ejemplo, se ha descubierto que la administracién exdégena de GLP-l (7-36)
(infusién continua) es eficaz en la poblacion de pacientes diabéticos.
Desafortunadamente, GLP-| (7-36) se degrada rapidamente in vivo, y se ha
demostrado que presenta una vida media corta in vivo (t%2 = 1,5 minutos).

Sobre la base de un estudio en ratones knock out para DPP-IV
desarrollados genéticamente, y estudios in vivo/in vitro con inhibidores selectivos

de DPP-IV, se ha demostrado que DPP-IV es la enzima primaria de degradacién



de GLP-| (7-36) in vivo. GLP-1 (7-36) es degradado por DPP-1V en forma eficiente
para formar GLP-| (9-36), del que se ha especulado que actiia como antagonista
fisiolégico de GLP-I (7-36). Por endse, se cree que la inhibiciéon de DPP-IV in vivo
es Utl para potenciar los niveles enddgenos de GLP-l (7-36) y atenuar la
formacién de su antagonista, GLP-l (9-36). Por consiguiente, se cree que los
inhibidores de DPP-IV son agentes (tiles para prevenir, demorar la progresién y/o
tratar condiciones mediadas por DPP-IV, en particular la diabetes, y mas
particulammente la diabetes meliitus tipo 2, la dishpidemia diabética, condiciones
de tolerancia alterada a la glucosa (IGT), condiciones de glucosa en plasma en
ayuno alterada (IFG), la acidosis metabdlica, la cetosis, la regulacién del apetito y
la obesidad.

La expresion de DPP-IV aumenta en las células T al presentarse una
estimulacién mitogénica o antigénica (Mattem, T., et al., Scand. J. Immunol., 1991,
33, 737). Se ha informado que los inhibidores de DPP-IV y los anticuerpos de
DPP-IV suprimen la proliferacién de las células T estimuladas por mitégenos y
estimuladas por antigeno, de una manera dependients de la dosis (Schon, E., et
al., Biol. Chem., 1991, 372, 305). Se ha demostrado que varias otras funciones de
los linfocitos T, tales como la produccién de citoquina, la proliferacién celular
mediada por IL-2 y la actividad de las células B ayudantes depende de la actividad
de DPP-IV (Schon, E., et al., Scand. J. Immunol., 1989, 29, 127). Los inhibidores
de DPP-1V, basados en boroProlina, (Flentke, G. R., et al., Proc. Nat. Acad. Sci.
USA, 1991, 88, 1556), aunque rasultaron inestables, fueron efectivos para inhibir
la proliferacién de linfocitos inducida por antigenos y la produccion de IL-2 en
células T CD4+ ayudantes murinas. Se ha demostrado que dichos inhibidores del

acido borénico presentan un efecto in vivo en ratones, provocando la supresion de



la produccion de anticuerpos inducida por ataques al sistema inmune (Kubota, T.
etal., Clin. Exp. Immun., 1992, 89, 192). La funcién de DPP-IV en la regulacién de
la activacion de los linfocitos T también puede atnbuirse, en parte, a su asociacion
en la superficie celular con la fosfatasa transmembrana, CD45. Los inhibidores de
DPP-IV, o los ligandos para sitios no activos, pueden alterar posiblemente la
asociacién CD45-DPP-IV Se sabe que CD45 es un componente integral del
aparato de sefializacion de las células T. Se ha informado que DPP-IV es esencial
para la penetracion y la infectividad de los virus HIV-1 y HIV-2 en células T CD4+
(Wakselman, M., Nguyen, C., Mazaleyrat, J.-P., Callebaut, C., Krust, B.,
Hovanessian, A. G., Inhibition de HIV-1 infection de CD 26+ but not CD 26-cells by
a potent ciclopeptidic inhibitor of the DPP-IV activity of CD 26. Resumen en la
P,44 del 24° Simposio Europeo de Péptidos de 1996). Adicionalmente, se ha
demostrado que DPP-IV se asocia con la enzima adenosina deaminasa (ADA)
sobre la superficie de las células T (Kameoka, J., et al., Science, 193, 26 466). La
deficiencia de ADA provoca una enfermedad de inmunodeficiencia severa
combinada (SCID) en seres humanos. Esta interaccion ADA-CD26 puede
proporcionar datos sobre la patofisiologia SCID. Puede conclurse que los
inhibidores de DPP-IV pueden ser Utiles como inmunosupresores (o drogas
supresoras de la liberacién de citoquinas) para el tratamiento, entre otras cosas,
del rechazo a los transplantaes de érganos, enfermedades autoinmunes, tales
como la enfermedad intestinal inflamatoria, la esclerosis multiple y la artritis
reumatoide, y el tratamiento del SIDA.

Se ha demostrado que la DPP-IV de las células sndoteliales pulmonares es
una molécula de adhesién para las células de carcinoma metatstasico de pulmén

en mama y préstata de rata (Johnson, R. C., et al., J. Cell. Biol., 1993, 121, 1423).
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Se sabe que la DPP-IV se une a la fibronectina, y se sabe que algunas células
tumorales metastasicas contienen grandes cantidades de fibronectina en su
superficie. Los inhibidores potentes de DPP-IV pueden ser Utiles como drogas
para prevenir la metastasis, por ejemplo, de tumores de mama y préstata, en los
pulmones.

También se han hallado niveles elevados de expresion de DPP-IV en
fibroblastos de piel humana en pacientes con psonasis, artritis reumatoide (RA) y
liquen plano (Raynaud, F., et al., J. Cell. Physiol., 1992, 151, 378). Entonces, los
inhibidores de DPP-IV pueden ser utiles como agentes para tratar enfermedades
dematolégicas, tales como psoriasis y liquen plano.

Se ha descubierto actividad elevada de DPP-IV en homogenatos de tejido
de pacientes con hipertrofia prostatica benigna y en prostatosomas. Estos son
organelas derivadas de la préstata, importantes para mejorar la motilidad de
desplazamiento del esperma (Vanhoof, G., et al., Eur. J. Clin. Chem. Clin.
Biochem., 1992, 30, 333). Los inhibidores de DPP-1V también pueden actuar para
suprimir la motilidad del esperma y, por lo tanto, pueden actuar como agentes
anticonceptivos masculinos. Del mismo modo, se han implicado los inhibidores de
DPP-IV como agentes novedosos para el tratamiento de la infertilidad, y
particularmente la infertilidad femenina humana debida al sindrome de ovarios
poliquisticos (PCOS, sindrome de Stein-Leventhal), que es una condicion
caractenzada por el engrosamiento de la capsula del ovario y la formacién de
miltiples quistes foliculares, que resulta en infertilidad y amenorrea.

Se cree que DPP-IV participa en el corte de vanas citoquinas {estimulando
las células hematopoyeéticas), factores de crecimiento y neuropéptidos.

Las células hematopoyéticas estimuladas son utiles para tratar trastornos



caractenzados por una cantidad reducida de células hematopoyéticas o sus
precursores in vivo. Dichas condiciones®Curren frecuentemente en pacientes
inmunosupnmidos, por ejemplo, como consecuencia de la quimioterapia y/o la
terapia con radiacion para tratar el cancer. Se descubrié que los inhibidores de la
dipeptidil peptidasa tipo IV son utles para estimular el crecimiento y la
diferenciacion de las células hematopoyéticas, en ausencia de citoquinas, factores
de crecmiento o células estromaticas agregadas en forma exdgena. Este
descubnmiento contradice el dogma en el campo de la estimulacion de las células
hematopoyéticas, que establece que la adicién de citoquinas, o células que
producen citoquinas (células estromaticas), es un elemento esencial para
mantener y estimular el crecimiento y la diferenciacion de las células
hematopoyéticas en cultivo (véase, por ejemplo, la Solicitud Intemacional PCT N°
PCT /US93/017173, publicada como WO 94/03055).

Se ha demostrado que la DPP-1V en plasma humano corta el fragmento
Tyr-Ala N-terminal del factor iberador de hormona de cracimiento, y provoca la
inactivacion de esta hormona. Por lo tanto, los inhibidores de DPP-IV pueden ser
utiles en el tratamiento de la estatura baja debida a deficiencias de hormonas de
crecimiento (enanismo), y en la promocién del crecimiento o la regeneracién
tisular dependiente de GH.

La DPP-IV también puade cortar neuropéptidos, y se ha demostrado que
modula la actividad de la sustancia peptidica neuroactiva P, el neuropéptidoe Y
CLIP (Mentlein, R., Dahms, P., Grandt, D., Kruger, R., Proteoclytic processing de
neuropeptide e Y peptide YY by dipeptidyl peptidase 1V, Regul. Pept., 49, 133,
1993; Wetzel, W., Wagner, T., Vogel, D., Demuth, H.-U., Balschun, D., Effects of
the CLIP fragment ACTH 20-24 on the duration of REM sleep episodes,
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Neuropeptides, 31, 41, 1997). Por consiguients, los inhibidores de DPP-IV
también pueden ser Utiles como agentes para regular o normalizar trastormos
neuroldgicos.

Se ha demostrado que varios compuestos inhiben la DPP-IV. Sin embargo,
aun subsiste la necesidad de nuevos inhibidores de DPP-IV que tengan una
potencia, una estabilidad, una selectividad, una toxicidad y/o propiedades
farmacodindmicas ventajosas. En este caso, se provee una nueva clase de

inhibidores de DPP-IV en la presente documentacion.

RESUMEN DE LA INVENCION

La presente invencion se relaciona con compuestos que tienen actividad de
inhibicién de DPP-IV. Puede destacarse que estos compuestos también pueden
tener actividad de inhibicién de otras proteasas S9, y, por consiguiente, pueden
usarse contra estas proteasas S9, tal como contra DPP-IV. La presente invencién
también provee composiciones, articulos de manufactura y equipos que
comprenden estos compuestos.

En una realizacién, se proporciona una composicién farmacéutica que
comprende un inhibidor de DPP-1V, de acuerdo con la presente invencion, como
ingrediente activo. Las composiciones farmacéuticas de acuerdo con la invencién
pueden comprender opcionalmente 0,001%-100% de uno o mas inhibidores de
DPP-IV de esta invencién. Estas composiciones farmacéuticas pueden
administrarse o coadministrarse empleando una variedad de rutas, incluyendo, por
ejemplo, via oral, parenteral, intrapentoneal, intravenosa, ntraarterial,
transdérmica, sublingual, intramuscular, rectal, transbucal, intranasal, liposomal,
por inhalacién, vaginal, intraocular, por administracion local (por ejemplo,

empleando catéteres o stents), subcutanea, intraadiposal, intraarticular o



intratecal. Las composiciones también pueden administrarse o coadministrarse en
formas de dosificacién de liberacién lenta.

La invencion también se relaciona con equipos y otros articulos de
manufactura para tratar estados de enfermedad asociados con DPP-IV.

En una realizacién, se proporciona un equipo que comprende una
composicidn que comprende al menos un inhibidor de DPP-IV de la presente
Invencion, en combinacién con instrucciones. Las instrucciones pueden indicar el
estado de enfermedad para el que puede adminisirarse la composicién,
informacion de almacenamiento, informacién de dosificacién y/o instrucciones
acerca de cdmo administrar la composicion. El equipo también puede comprender
materiales de envasado. El material de envasado puede comprender un recipiente
para alojar la composicion. El equipo también puede comprender opcionalmente
componentes adicionales, tales como jeringas para administrar la composicién. El
equipo puede comprender la composicion bajo la forma de dosis individuales o
multiples.

En otra realizacidon, se proporciona un articulo de manufactura que
comprende una composicion que comprende al menos un inhibidor de DPP-IV de
la presente invencidn, en combinacién con matenales de envasado. El material de
envasado pusde comprender un recipiente para alojar la composicion. El
racipiente puede comprender opcionalmente una marca que indique el estado de
enfermedad para el que puede administrarse la composicién, informacién de
almacenamiento, informacién de dosificacién y/o instrucciones acerca de cémo
administrar la composicién. El equipo también puede comprender opcionalmente
componentes opcionales, tales como jeringas para administrar la composicion. E|

equipo puede comprender la composicion bajo la forma de dosis individuales o



multiples.

Tamién se proporcionan métodos para preparar compuestos,
composiciones y equipos de acuerdo con la presente invencién Por ejemplo, se
proporcionan varios esquemas de sintesis en la presente documentacion, para
sintetizar los compuestos de acuerdo con la presente invencion.

También se proporcionan métodos para usar los compuestos, las
composiciones, los equipos y articulos de manufactura de acuerdo con la
presente invencion.

En una realizacién, se usan los compuestos, las composiciones, los
equipos y los articulos de manufactura para inhibir DPP-IV.

En otra realizacion, se usan los compuestos, las composiciones, los
equipos y los articulos de manufactura para tratar una enfermedad, donde DPP-IV
posee una actividad que contribuye a la patologia y/o la sintomatologia del estado
de enfermedad.

En otra realizacién, se administra un compuesto a un sujeto, donde se
altera la actividad de la DPP-IV en el sujeto, preferiblemente se la reduce.

En otra realizacién, se administra una prodroga de un compuesto al sujeto,
que se convierte en el compuesto in vivo, donde éste inhibe DPP-IV.

En otra realizacién, se proporciona un método para inhibir DPP-IV, que
comprende poner en contacto DPP-IV con un compuesto de acuerdo con la
presente invencion.

En otra realizacién, se proporciona un método para inhibir DPP-IV, que
comprende administrar un compuesto de acuerdo con la presente invencion a un
sujeto, con el fin de inhibir DPP-IV.

En ofra realizacién, se proporciona un método para inhibir DPP-IV, que
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comprende administrar un primer compuesto a un sujeto, que se convierte in vivo
en un segundo compuesto, donde el segundo compuesto infibe DPP-IV In vivo.
Puede destacarse que los compuestos de la presente invencion pueden ser el
primer o el segqundo compuesto.

En otra realizacién, se proporciona un método terapéutico, que comprende
administrar un compuesto de acuerdo con la presente invencion.

En otra reahizacion, se proporciona un método para inhibir la proliferacién
celular, que comprende poner en contacto una cantidad con una cantidad efectiva
de un compuesto de acuerdo con la presente invencién.

En otra realizacion, se proporciona un método para inhibir la proliferacién
celular en un paciente, que comprende administrar al paciente una cantidad
efectiva para el uso terapéutico de un compuesto de acuerdo con la presente
invencion.

En otra realizacion, se proporciona un método para tratar una condicién en
un paciente, de la que se sabe que estd mediada por DPP-1V, o de la que se sabe
que puede tratarse con inhibidores de DPP-IV, que comprende administrar al
paciente una cantidad efectiva para el uso terapéutico de un compuesto de
acuerdo con la presente invencion.

En otra realizacién, se proporciona un método para usar un compuesto de
acuerdo con la presente invencién para fabricar un medicamento para usar en el
tratamiento de un estado de enfermedad del que se sabe que es mediado por
DPP-IV, o del que se sabe que puede tratarse empleando inhibidores de DPP-IV.

En otra realizacién, se proporciona un método para tratar un estado de
enfermedad, donde la actividad de DPP-IV contnbuye a la patologia y/o la

sintomatologia del estado de enfermedad, donde el método comprende:
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administrar un compuesto de acuerdo con la presente invencion a un sujeto, en
una cantidad efectiva para el uso terapéutico en el tratamiento del estado de
enfermedad.

En otra realizacion, se proporciona un método para tratar un estado de
enfermedad, donde la actvidad de DPP-IV contribuye a la patologia y/o la
sintomatologia del estadc de enfermedad, donde el método comprende.
administrar un primer compuesto a un sujeto, que se convierte in vivo en un
segundo compuesto, de modo que el segundo compuesto esta presente en el
sujeto en una cantidad efectiva para el uso terapéutico en el tratamiento del
estado de enfermedad. Puede destacarse que los compuestos de la presente
invencion pueden ser el pnmer o el segundo compuesto.

En otra realizacion, se proporciona un método para tratar un estado de
enfermedad, donde la actividad de DPP-IV contribuye a la patologia y/o la
sintomatologia del estado de enfermedad, donde el método comprende:
administrar un compuesto de acuerdo con la presente invencién a un sujeto, de
modo que el compuesto asta presente en el sujeto en una cantidad efectiva para
el uso terapéutico en el tratamiento del estado de enfermedad.

En otra realizacién, se proporciona un método para tratar un estado de
enfermedad relacionado con la proliferacién celular con un compuesto de acuerdo
con la presente Invencion, en combinacién con un agente anti-proliferativo, donde
se tratan las células con el compuesto de acuerdo con la presente invencién
antes, al mismo tiempo y/o después de tratarlas con el agente anti-proliferativo, lo
que se conoce en la presente documentacién como terapia de combinacién.
Puede destacarse que el tratamiento con un agente antes que otro se conoce en

la presente documentacion como terapia consecutiva, aun si también se



12

administran los agentes juntos. Puede destacarse que la terapia de combinacién
esta dirigida a abarcar las situaciones en las que se administra un agente antes o
después del otro (terapia consecutiva), asi como cuando se administran los
agentes al mismo tiempo.

Los ejemplos de enfermedades que pueden tratarse administrando los
compuestos y las composiciones de acuerdo con la presente invencion incluyen,
sin limitaciones, condiciones mediadas por DPP-IV, en particular la diabetes, mas
particularmente la diabetes mellitus tipo 2, la dislipidemia diabética, condiciones
de tolerancia alterada a la glucosa (IGT), condiciones de glucosa en plasma en
ayuno alterada (IFG), la acidosis metabdlica, la cetosis, la regulacién del apetito,
la obesidad, la regulacién de la liberacion de inmunosupresores o citoquinas,
enfermedades autoinmunes, tales como la enfermedad intestinal inflamatoria, la
esclerosis muiltiple y la artritis reumatoide, el SIDA, canceres (prevencién de
metastasis, por ejemplo, tumores de mama y prostata en los pulmones),
enfermedades dermatolégicas, tales como psoriasis y liquen plano, el tratamiento
de la infertilidad femenina, la osteoporosis, la anticoncepcién masculina y los
trastomos neuroldgicos.

Debe destacarse, respecto de todas las realizaciones anteriores, que la
presente invencién abarca todas las formas ionizadas aceptablas para el uso
farmacéutico (por ejemplo, sales) y los solvatos (por ejemplo, hidratos) de los
compuestos, sin importar si dichas formas ionizadas y solvatos estan detallados,
ya que la administracién de agentes farmacéuticos lonizados y solvatados es bien
conocida en la técnica. También puede destacarse que, a menos que se
especifique una éstereoquimica particular, la mencién de un compuesto abarca

todos los éstereoisomeros posibles (por ejemplo, enantiémeros o diastereémeros,
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dependiendo de la cantidad de centros quirales), independientemente si el
compuesto estd presente como un i1sémero individual o como una mezcla de
iIsdmeros. Ademas, a menos que se especifique lo contrario, la mencién de un
compuesto abarca todas las formas de resonancia y tautémeros posibles.
Respecto de las rewindicaciones, el término "compuesto que comprende la
férmula® abarca el compuesto y todas las formas ionizadas y los solvatos
aceptables para el uso farmacéutico, todos los éstereoisdmeros posibles, y todas
las formas de rescnancia y los tautémeros posibles, a menos que se detalle
especificamente algo diferente en la reivindicacion particular.

Ademas, debe destacarse que también pueden administrarse prodrogas,
que son alteradas in vivo y se transforman en un compuesto de acuerdo con la
presente invencidn. Los distintos métodos para usar los compuestos de la
presente invencion abarca, sin importar la especificacion de la administracién de
la prodroga, la administracién de una prodroga que se convierte in vivo en un
compuesto de acuerdo con la presente invencion. Tamhién debe destacarse que
pueden alterarse determinados compuestos de la presente invencidn In vivo,
antes de inhibir DPP-IV, y, por consiguiente, pueden ser ellos mismos prodrogas
de ofro compuesto. Dichas prodrogas de otro compuesto pueden tener o no

independientemente actividad de inhibicién de DPP-IV.
BREVE DESCRIPCION DE LA FIGURA

La Figura 1 ilustra un diagrama de cintas de la estructura de DPP-1V, donde

se detallan los elementos estructurales secundarios de la proteina.

DEFINICIONES

A menos que se especifique lo contrario, fos siguientes términos, usados en
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la memoria descnptiva y las reivindicaciones, tienen los significados que se
indican méas adelante en esta Solicitud.

“Alicichico® representa una porcién que comprende una estructura de anillos
no aromaticos. Las porciones aliciclicas pueden ser saturadas o parcialmente
insaturadas, con uno, dos o mas enlaces dobles o triples. Las porciones aliciclicas
pueden comprender también opcionalmente heteroatomos, tales como nitrégeno,
oxigeno y azufre. Los atomos de nitrgeno pueden estar opcionalmente
cuaternerizados u oxidados, y los atomos de azufre pueden estar opctonalmente
oxidados. Los ejemplos de porciones aliciclicas incluyen, sin limitaciones,
porciones con anillos Ca-Cp, tales como ciclopropilo, ciclohexano, ciclopentano,
ciclopenteno, ciclopentadieno, ciclohexano, ciclohexeno, ciclohexadieno,
cicloheptano, ciclohepteno, cicloheptadieno, ciclooctano, cicloocteno y
ciclooctadieno.

"Alifatico" representa una porcién caracterizada por una disposicion de
cadenas rectas o ramificadas constituida por atomos de carbono, que puede estar
saturada o parcialmente insaturada con uno, dos 0 mas enlaces dobles o triples.

"Alquenilo” representa un radical alifatico recto o ramificado, insaturado,
que tiene una cadena de 4tomos de carbono con al menos un enlace doble entre
atomos de carbono adyacentes. Se usa Cyx alquenilo y Cx.y alquenilo tipicamente
cuando X e Y indican la cantidad de atomos de carbono en la cadena. Por
ejemplo, C, alquenilo incluye los alquenilos que tienen una cadenadeentre 2y 6
carbonos.

"Alcoxilo” representa una porcién de oxigeno que tiene otro sustituyente
alquilo. Los grupos alcoxilo de la presente invencién pueden estar opcionalmente

sustituidos.
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"Alquilo” representa un radical alifético recto o ramificado, insaturado, que
tiene una cadena de atomos de carbono, opcionalmente con dtomos de oxigeno
(véase “oxaalquilo” o nitrégeno (véase “aminoalquilo”) entre los atomos de
carbono. Se usa Cyx alquilo y Cx.y alquilo tipicamente cuando X e Y indican la
cantidad de atomos de carbono en la cadena. Por ejemplo, Cy.g alquilo Incluye los
alquilos que tienen una cadena con entre 1 y 6 carbonos (por ejemplo, metilo,
etilo, propilo, isopropilo, butilo, sec-butilo, isobutilo, ter-butilo, vinilo, allo, 1-
propenilo, isopropenilo, 1-butenilo, 2-butenilo, 3-butenilo, 2-metitalilo, etinilo, 1-
propinilo, 2-propinilo y semejantes). Alquilo, junto ¢on otro radical (por ejemplo,
como arilalquilo, heteroarilalquilo) representa un radical alifatico divalente, recto o
ramificado, saturado o insaturado, que tiene la cantidad de atomos indicada, o
cuando no se indican atomos de carbono, representa un enlace (por ejempio, (Ces-
o)anrl{Ci.3)alquilo incluye, bencilo, fenetilo, 1-fenilstilo, 3-fenilpropilo, 2-tienilmetilo,
2-piridiniimetilo y semejantes).

"Alquileno”, a menos que se indique lo contrario, representa un radical
alifatico divalente, recto o ramificado, saturado o insaturado. Se usa Cx alquileno y
Cx.v alquileno tipicamente cuando X e Y indican la cantidad de atomos en la
cadena. Por ejemplo, C1.¢ alquileno incluye metileno (-CHz-), stileno (-CH.CHz-),
trimetileno (-CH.CH,CHz-), tetrametileno (-CH,CH.CH.CH_) 2-butenileno (-
CH>CH=CHCH_-), 2-metiitetrametileno (-CH2CH{CH3)CH2CH>-), pentametileno (-
CH2CH.CH-CH.CH>-) y semejantes).

"Alquilideno” representa un radical alifatico, recto o ramificado, saturado o
insaturado, conectado con la molécula progenitora a través de un enlace doble.
Se usa Cx alquilideno y Cx.y alguilideno tipicamente cuando X e Y indican la

cantidad de 4tomos en la cadena. Por ejemplo, Cy alquilideno incluye metileno
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(=CHy), etilideno (=CHCHa,), isopropilideno (=C(CHa)), propilideno (=CHCH.CH,),
aliideno (=CH-CH=CH.) y semejantes).

"Alquinilo® representa un radical alifatico, recto o ramificado, saturado o
insaturado, que tiene una cadena de carbonos que tiene al menos un enlace tnple
entre carbonos adyacentes. Se usa Cx alquinilo y Cx.y alquinilo tipicamente
cuando X e Y indican la cantidad de atomos en la cadena. Por ejemplo, C..g
alquinilo incluye aquellos alquinitos que tienen una cadena con entre 2 y 6
carbonos.

"Amino" representa una porcidn de nitrogeno que tiene otros dos
sustituyentes, donde se una un &omo de hidrégeno o carbono al nitrégeno. Por
ejemplo, los grupos amino representativos incluyen -NHa, -NHCHa, -N(CHa)z, -
NHC,.s-alquilo, -N{C.5-alquil). y semejantes. A menos que se indique lo contrano,
los compuestos de la Invencion que contienen porciones amino pueden incluir los
denvados protegidos. Los grupos protectores apropiados para las porciones
amino incluyen acstilo, ter-butoxicarbonilo, benciloxicarbonilo y semejantes.

“Aminoalquilo” representa un alquilo, como se definié previamente, que
presenta uno o més atomos de nitrégeno sustituidos o no sustituidos (-N-) entre
los 4&tomos de carbono del alquilo. Por ejemplo, un (C».¢) aminoalquilo representa
una cadena que comprende entre 2 y 6 carbonos, y uno 0 mas atomos de
nitrégeno localizados entre los atomos de carbono.

Un "animal”® incluye seres humanos, mamiferos no humanos (por ejemplo,
perros, gatos, conejos, vacas, caballos, ovejas, cabras, cerdos, venados y
semejantes) y no mamiferos (por ejemplo, aves y semejantes).

"Aromatico" representa una porcién donde los dtomos constituyentes

componen un sistema de anillos no saturado, todos los atomos en el sistema de
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anillos presentan hibridizacién sg? y la cantidad total de electrones pi es igual a
4n+2. Un anillo aromatico puede ser tal que los atomos del anillo son soclamente
atomos de carbono, o pueden incluir A&tomos de carbono y distintos de carbono
(véase heteroarnilo).

"Anlo" representa un sistema de anillos monociclicos o policiclicos, donde
cada anillo es aromatico o, cuando esta fusionado con uno 0 mas anillos, forma
un sistema de anillos arométicos. Si1 unc o mas atomos del anillo es distinto de
carbono (por sjemplo, N, S), el arlo es un heteroarilo. Se usa Cx arilo y Cx.y anlo
tipicamente cuando X e Y indican la cantidad de atomos en el anilio"Bicicloalquilo”
representa un sistema de anillos biciclicos o policiclicos con puentes, saturados o
insaturados.

"Bicicloanlo” representa un sistema de anillos biciclicos, donde los anillos
estan conectados por un enlace simple o estan fusionados, y al menos uno de los
anillos en el sistema es aromatico. Se usa Cyx bicicloarilo y Cx.y bicicloarilo
tipicamente cuando X e Y indican la cantidad de atomos de carbono en el sistema
de anillos biciclicos, unidos directamente al anillo.

“Anillo de puente”, como se lo usa en la presente documentacién, hace
referencia a un anillo que esta unido a otro anillo para formar un compuesto que
tiene una estructura biciclica, donde los dos atomos del anillo comunes para
ambos anillos no estan unidos entre si. Los ejemplos no exclusivos de
compuestos comunes que tienen un anillo de puente incluyen bomeol,
norbornano, 7-oxabiciclo[2,2,1]heptano y semejantes. Uno o ambos anillos del
sistema biciclico también pueden comprender heteroatomos.

"Carbamilo” representa el radical -OC(O)NR,Rs, donde RayR» son cada uno

independientemente otros dos sustituyentes, donde hay un 4&tomo de hidrégeno o
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carbono unido al nitrégeno.

“Carbociclo” representa un anillo que consiste en atomos de carbono.

“Derivado de cetona carbociclica” representa un derivado carbociclico,
donde el anillo contiene una porcién -CO--.

"Carboniio" representa el radical -CO-. Debe destacarse que el radical
carbonilo puede estar adicionalmente sustituido con una variedad de sustituyentes
para formar distintos grupos carbonilo, incluyendo &acidos, haluros de acidos,
aldehidos, amidas, ésteres y cetonas.

"Carboxilo” representa el radical —CO.-. Debe destacarse que los
compuestos de la invencion que contienen porciones carboxilo pueden incluir
derivados protegidos de éste, es decir, formas donde se reemplaza el oxigeno por
un grupo protector. Los grupos protectores para las porciones carboxilo incluyen
bencilo, ter-butilo y semejantes.

“Ciano” representa el radical -CN.

*Cicloalquilo® representa un sistema de anillos fusionados monociclicos,
biciclicos o policiclicos con puentes, saturados o parcialmente insaturados. Se usa
Cx cicloalquilo y Cx.y cicloalquilo tipicamente cuando X e Y indican la cantidad de
atomos de carbono en el sistema de anillos. Por ejemplo, Cs.1o cicloalquilo incluye
ciclopropilo, ciclobutilo, ciclopentilo, ciclohexilo, ciclohexenilo, 2,5-ciclohexadienilo,
biciclo[2,2,2]octilo, adamantan-1-ilo, decahidronattilo, oxociclohexilo,
dioxociclohexilo, tiociclohexilo, 2-oxobiciclo[2,2,1]hept-1-ilo y semejantes.

"Cicloalquileno" representa un sistema de anillos divalentes, monociclicos o
policiclicos, saturados o parcialmente insaturados. Se usa Cx cicloalquileno y Cx.y
cicloalquileno tipicamente cuando X e Y indican la cantidad de atomos de carbono

en el sistema de anillos.
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"Enfermedad" inciuye especificamente cualquier condicién no saludable en
un animal o parte del mismo, e incluye una condicién no saludable que pueda ser
causada o provocada por una terapia médica o veterinaria aplicada a dicho
animal, es decir, 1os "efectos colaterales® de dicha terapia.

“Arllo fusionado”, como se lo usa en la presente documentacién, hace
referencia a un anillo que esta unido a otro anillo de un compuesto que tiene una
estructura biciclica, donde los dtomos del anillo comunes a ambos anillos estan
unidos directamente entre si. Los ejemplos no exclusivos de anillos fusionados
comunes Incluyen decalina, naftaleno, antraceno, fenantreno, indol, furano,
benzofurano, quinolina y semejantes. Los compuestos que tienen sistemas de
anillos fusionados pueden estar saturados, parcialmente saturados, pueden ser
carbociclicos, heterociclicos, aromaticos, heteroaromaticos y semejantes.

"Halo" representa fluoro, cloro, bromo o iodo.

"Alquilo sustituido con halo®, como grupo aislado o como parte de un grupo
mayor, representa “alquilo® sustituido por uno o mas atomos de "halo®, como se
definen dichos témminos en esta Solicitud. Los alquilos sustituidos con halo
incluyen haloalquilo, dihaloalquilo, trihaloalquilo, perhaloalquilo y semejantes (por
ejemplo, (Cig)alquilo sustituido con halo incluye clorometilo, diclorometilo,
difluorometilo, triftuorometilo, 2,2,2-trifluoroetilo, perfluoroetilo, 2,2,2-trifluoro-1,1-
dicloroetilo y semejantes).

"Heterodatomo® hace referencia a un atomo que no es un dtomo de carbono.
Los ejemplos particulares de heteroatomos incluyen, sin imitaciones, nitrégeno,
oxigeno y azufre.

“Porcién de heterodtomos® incluye una porcién, donde el Atomo unido a

esta porcibn no es un atomo de carbono. Los ejemplos de porciones de
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heteroatomos incluyen -N=, -NR¢-, -N*(0')=, -O-, -S- 0 -S(0),-, donde R; es otro
sustituyente.

“Heterobicicloalquilo” representa un bicicloalquilo, como se lo define en esta
Solicitud, donde uno o mas de los atomos en el anillo es un heterodtomo. Por
ejemplo heterc(Cg.12)bicicloalquilo, como se lo usa en esta solicitud, incluye, sin
limitaciones, 3-aza-biciclo[4,1,0]hept-3-ilo, 2-aza-biciclo[3,1,0]hex-2-llo, 3-aza-
biciclo[3,1,0]hex-3-llo y semejantes.

"Heterocicloalquileno” representa un cicloalquileno, como se lo define en
esta Solicitud, donde se reemplaza uno o mas de los atomos de carbono
miembros del anillo por un heteroatomo.

"Heteroarilo” representa un grupo ciclico aromatico que tiene cinco o seis
atomos en el anillo, donde al menos un atomo en el anillo es un heteroatomo, y
los atomos restantes en el anillo son de carbono. Los atomos de nitrégeno pueden
estar opcionalmente cuatemizados, y los atomos de azufre pueden estar
opcionalmente oxidados. Los grupos heteroarilo de esta invencion incluyen, sin
limitaciones, aquellos derivados de furano, imidazol, isotiazol, isoxazol, oxadiazol,
oxazol, 1,2,3-oxadiazol, pirazina, pirazol, piridazina, piridina, pirimidina, pirrolina,
tiazol, 1,3,4-tiadiazol, triazol y tetrazol. “Heteroarilo” también incluyen, sin
limitaciones, anillos biciclicos o triciclicos, donde el anillo de heteroarilo esta
fusionado a uno o dos anillos seleccionados independientemente del grupo que
consiste en un anillo de arilo, un anilio de cicloalquilo, un anillo de cicloalquenilo y
otro anillo monociclico de heteroarilo o heterocicloalquilo. Estos heteroarilos
biciclicos o tricichcos incluyen, sin limitaciones, aquellos derivados de
benzo[bjfurano, benzo[bjtiofeno, benzimidazol, imidazo[4,5-c]piridina, quinazolina,

tieno[2,3-c]pindina, tieno[3,2-b]pindina, tieno[2,3-b]piridina, indolizina,
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imidazo[t,2a]piridina, quinolina, isoquinolina, ftalazina, quinoxalina, naftiridina,
quinolzina, ndol, 1soindol, indazol, indolina, benzoxazol, benzopirazol,
benzotiazol, imidazo[1,5-a]pindina, pirazolo[1,5-a]piridina, imidazo[1,2-a]pirimidina,
imidazo[1,2-c]piimidina, 1midazo{1,5-a]piimidina, midazo[1,5-c]pinmidina,
pirrolo[2,3-b]piridina, pirrolo[2,3-c]pindina, pirrolo[3,2-c]piridina, pirrolo[3,2-
blpindina, pirroio[2,3-d]pinmidina, pirrolo[3,2-d]pinmidina, pirrolo[2,3-b]pirazina,
pirazolo[1,5-a]pindina, pirrolo[1,2-b]pindazina, pirrolo[1,2-c]pirimidina, pirrolo[1,2-
a]pirimidina, pirrolo[1,2-a]pirazina, tnazo[1,5-a]piridina, pteridina, purina, carbazol,
acndina, fenazina, fenotiazeno, fenoxazina, 1,2-dihidropirrolof3,2,1-hijindol,
indolizina, pirido[1,2-alindol y 2(1H)-piridinona. Los anillos de heteroarilo biciclicos
o triciclicos pueden estar unidos a la molécula progenitora a través del grupo
heteroarilo en si, o el grupo anlo, cicloalquilo, cicloalquenilo o heterocicloalquilo al
que esta unido. Los grupos heteroarilo de esta invencién pueden estar sustituidos
o no sustituidos.

*Heterobicicloarilo" representa un bicicloanlo, como se lo define en esta
Solicitud, donde uno o mds de los 4tomos en el anillo es un heterodtomo. Por
ejemplo, hetero(Cs.1g)bicicloarilo, como se lo usa en esta solicitud, incluye, sin
limitaciones, 2-amino-4-ox0-3,4-dihidropteridin-6-ifo, tetrahidroisoquinolinilo y
semejantes.

"Heterocicloalquilo” representa un cicloalquilo, como se lo define en esta
Solicitud, donde uno o mas de los 4tomos que forma el anillo es un heterocatomo,
seleccionado independientemente entre N, O ¢ S. Los ejemplos no exclusivos de
heterocicloalquilo incluyen piperidilo, 4-morfolilo, 4-piperazinilo, pirrolidinilo,
perhidropirrolizinilo, 1,4-diazaperhidroepinilo, 1,3-dioxanillo, 1,4-dioxanillo y

semejantes.
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*Hidroxilo" representa el radical -OH.

"Derivado de iminocetona® representa un derivado que comprende la
porcién -C{NR)-, donde R comprende un 4tomo de hidrégeno o carbono unido at
nitrogeno.

"Isébmeros” representan cualquier par de compuestos que tienen una
formula molecular idéntica, pero que difieren en la naturaleza o la secuencia de
unién de sus atomos, o en la disposicién de sus atomos en el espacio. Los
Isémeros que difieren en la disposicion de sus atomos en el espacio se
denominan ‘“ésterecisémeros”. Los ésterecisdmeros que no son imagenes
especulares uno del otro se denominan "diastereémeros”, y los ésterecisémeros
que son imagenes especulares no superponibles se denominan "enantiomeros” o
algunas veces "Isomeros Opticos”. Un atormo de carbono unido a cuatro
sustituyentes no idénticos se denomina un “centro quiral®. Un compuesto con un
centro quiral tiene dos formas enantioméncas de quiralidad opuesta. Una mezcla
de dos formas enantioméncas se denomina "mezcla racémica”. Un compuesto
que tiene mas de un centro quiral tiene 2™ pares enantiomeéricos, donde nes la
cantidad de centros quirales. Los compuestos con mas de un centro quiral pueden
existir como un diasteredmero individual 0 como una mezcla de diastereémeros,
denominada "mezcla diastereomérica”. Cuando hay un centro quiral presents, un
éstereoisémero puede caracterizarse por la configuracion absoluta de dicho centro
quiral. La configuracién absoluta hace referencia a la disposicién en el espacio de
los sustituyentes unidos al centro quiral. Los enantidmeros se caracterizan porla
configuracién absoluta de sus centros quirales, y se describen de acuerdo con las
reglas de secuenciacién Ay S de Cahn, Ingoid y Prelog. Las convenciones de

nomenclatura éstereoquimica, los métodos para determinar ia éstereoqgimica y
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separar éstereoisémeros son bien conocidos en la técnica (por ejemplo, véase
"Advanced Organic Chemistry®, 4° edicién, Marzo, Jerry, John Wiley & Sons,
Nueva York, 1992).

"Nitro” representa el radical -NO;

“Oxaalquilo” representa un alquilo, como se definié previamente, donde hay
uno o mas adtomos de oxigeno (-O-) localizados entre ios atomos de carbono del
alquilo Por ejemplo, un {Cag)oxaalquilo hace referencia a una cadena que
comprende entre 2 y 6 carbonos, y uno o mas atomos de carbono localizados
entre los atomos de carbono.

“Oxoalquilo™ hace referencia a un alquilo sustituido con un grupo carbonilo.
El grupo carbonilo puede ser un aldehido, una cetona, un éster, una amida, un
acido o un cloruro de acido.

“Aceptable para el uso farmacéutico” representa que el compuesto es (il
para preparar una composicion farmaceéutica que es generalmente segura, no
téxica o indeseable de otro modo, @ Iincluye aquellos compuestos que son
aceptables para uso veterinario, asi como para uso farmacéutico en seres
humanos.

"Sales aceptables para el uso farmacéutico” representa sales de los
inhibidores de la presente invencion que son aceptables para el uso farmacéutico,
como se definié previamente, y que poseen la actividad farmacolégica deseada.
Dichas sales incluyen las sales de adicién 4cida formadas con acidos inorganicos,
tales como 4cido clorhidrico, acido bromhidrico, acido sulfirico, acido nitrico,
acido fosforico y semejantes; o con acidos organicos, tales como acido acético,
acido propiénico, dcido hexanoico, acido heptanoico, 4cido ciclopentanpropiénico,

acido glicélico, acido pinavico, acido lactico, acido malénico, acido succinico, acido
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mdlico, acido maleico, acido fumarico, acido tartarico, acido citrico, acido
benzoico, acido o-(4-hidroxibenzal)benzoico, acide cinamico, acido mandélico,
acido metansulfénico, acido etansulfénico. acido 1,2-etandisulfénico, acido 2-
hidroxietansulfénico, acido bencensulfénico, acido p-clorobencensulfénico, acido
2-naftalensulfénico, acido p-toluensulfénico, dcido canforsulfénico, acido 4-
metilbiciclo[2,2,2]oct-2-en-1-carboxilico, acido glucohepténico, acido 4,4'-
metilenebis(3-hidroxi-2-en-1-carboxilico), acido 3-fenilpropiénico, &cido
trimetilacético, acido butilacético terciario, 4cido laurit sulfinco, acido glucdnico,
acido glutamico, acido hidroxinaftoico, acido salicilico, acido estearico, acido
mucénico y semejantes.

Las sales aceptables para el uso farmacéutico también incluyen las sales
de adicion basica, que pueden formarse cuando los protones presentes son
capaces de reaccionar con bases inorganicas u orgénicas. Las bases inorgdnicas
aceptables incluyen hidréxido de sodio, carbonato de sodio, hidréxido de potasio,
hidréxido de aluminio e hidréxido de calcio. Las bases organicas aceptables
incluyen etanolamina, dietanolamina, trietanolamina, trimetamina, N-
metilglucamina y semejantes.

"Prodroga® representa un compuesto que puede convertirse
metabdhicamente in vive en un inhibidor de acuerdo con la presente invencion. La
prodroga misma puede también presentar actividad de inhibicién de DPP-IV, o no.
Por ejemplo, puede administrarse un inhibidor que comprende un grupo hidroxilo
como un éster, que se convierte por hidrélisis in vivo en el compuesto de hidroxilo.
Los ésteres apropiados que pueden convertirse in vivo en compuestos de hidroxilo
incluyen acetatos, citratos, lactatos, tartratos, malonatos, oxalatos, salicilatos,

propionatos, succinatos, fumaratos, maleatos, metilen-bis-b-hidroxinaftoatos,
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gentisatos, isetionatos, di-p-toluoiltartratos, metansulfonatos, etansulfonatos,
bencensulfonatos, p-toluensulfonatos, ciclohexisulfamatoes, quinatos, ésteres de
aminodctdos y semejantes. De forma similar, puede administrarse un inhibidor que
comprende un grupo amino como una amida, que se convierte por hidrélisis in
vivo en el compuesto de amina.

Los "derivados protegidos” representan dernivados de inhibidores, donde el
o los sitios reactivos estan bloqueados por grupos protectores. Los denvados
protegidos son utiles para preparar los inhiidores, o pueden actuar ellos mismos
como inhibidores. Puede hallarse una lista exhaustiva de grupos protectores
apropiados en T.W. Greene, Protecting Groups in Organic Synthesis, 3* adicion,
John Wiley & Sons, Inc. 1999.

"Sustituido o insustituido” significa que una porcion dada puede
comprender solamente sustituyentes hidrégeno en todas las valencias disponibles
(insustituido), o puede comprender ademéas uno o méas sustituyentes distintos de
hidrégeno en las valencias disponibles (sustituido), los cuales no estdn
especificados por el nombre de la porcién dada. Por ejemplo, el isopropilo es un
ejemplo de una porcién de etileno sustituida por -CHs. En general, un sustituyente
distinto de hidrégeno puede ser cualquier sustituyente unido a un atomo de la
porcién dada especificada como sustituida. Los ejemplos de sustituyentes
Incluyen, sin limitaciones, porciones de aldehido, aliciclicas, alifaticas, de alquilo,
alquileno, alquilideno, amida, amino, aminoalquilo, aromdticas, de arilo,
bicicloalquilo, bicicloarilo, carbamilo, carbociclilo, carboxilo, con grupos carbenilo,
cicloalquilo, cicloalquileno, éster, halo, heterobicicloalquilo, heterocicloalquileno,
heteroarilo, heterobicicloarilo, heterocicloalquilo, oxo, hidroxilo, iminocetona,

cetona, nitro, oxaalquilo y oxoalquilo, cada una de las cuales puede estar también

XY
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opcionalmente sustituida o no sustituida.

"Sulfinilo® representa el radical —SO-. Debe destacarse que el radical
sulfinilo puede estar adicionalmente sustituido con una variedad de sustituyentes
para formar distintos grupos sulfinilo, incluyendo acidos sulfinicos, sulfinamidas,
ésteres de sulfinilo y sulféxidos.

"Sulfonilo” representa el radical -SO,-. Debe destacarse que el radical
sulfonilo puede estar adicionalmente sustituido con una variedad de sustituyentes
para formar distintos grupos sulfonilo, incluyendo acidos sulfénicos, sulfonamdas,
ésteres de sulfonato y sulfonas.

"Cantidad efectiva para el uso terapéutico” representa la cantidad que,
cuando se administra a un animal para tratar una enfermedad, es suficiente para
efectuar dicho tratamiento de la enfermedad.

"Tiocarbonilo" representa el radical -CS-. Debe destacarse que el radical
tiocarbonilo puede estar adicionalmente sustituido con una variedad de
sustituyentes para formar distintos grupos tiocarbonilo, incluyendo tioacidos,
tioamidas, tioésteres y tiocetonas.

"Tratamiento® o “tratar" representa cualquier administracion de un
compuesto de la presente invencion, e incluye:

prevenir la aparicién de la enfermedad en un animal que puede estar
predispuesto, pero que aln no experimenta o presenta la patologia o la
sintomatologia de la enfermedad,

inhibir la enfermedad en un animal que experimenta o presenta la patologia
o la sintomatologia de la enfermedad (es decir, detener el desarrollo posterior de
la patologia y/o la sintomatologia), o

mejorar la enfermedad en el animal que esta presentando la patologia o la
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sintomatologia de la enfermedad (es decir, invertir la patologfa y/o la
sintomatologia).

Debe destacarse, respecto de todas las definiciones proporcionadas en la
presente documentacion, que éstas deben interpretarse como abiertas, en el
sentido de que pueden Incluirse otros sustituyentes mas alla de aquellos
especificados. Por consiguiente, un C, alquilo indica que existe un atomo de
carbono, pero no Indica cuales son los sustituyentes en dicho d&tomo de carbono.
De este modo, un C; alquilo comprende metilo {(es decir, -CHg), asi como -
CR.R,R., donde R,, Ry ¥ R pueden ser cada uno hidrégeno, o cualquier otro
sustituyente, donde el atomo unido al carbono es un heteroatomo o ciano. Por

ende, CF3, CH.OH y CH.CN, por ejemplo, son todos C, alquilos.
DESCRIPCION DETALLADA DE LA INVENCION

La presente invencion se relaciona con compuestos, composiciones,
equipos y articulos de manufactura que pueden usarse para inhibir dipeptidil
peptidasas IV (conocidas en la presente documentacién como DPP-IV).

La DPP-IV (EC,3,4,14,5 también conocida como DPP4, DP4, DAP-IV,
proteina formadora de complejos de adenosina deaminasa 2, proteina de unidn a
adenosina deaminasa (ADAbp) o CD26), es una proteina con 766 residuocs, de
240 kDa, que es una serina aminodipeptidasa no clasica de membrana, altamente
espacifica. La DPP-IV tiene un mecanismo tipo serina de actividad de proteasa, y
corta dipéptidos del extremo amino de péptidos con prolina ¢ alanina en la
penlltima posicién. Ademas, se informa la liberacién lenta de dipéptidos del tipo
X-Gly o X-Ser para algunos péptidos de°Currencia natural. DPP-1V se expresa en
forma constitutiva en las células epiteliales y endoteliales de una variedad de

tejidos (intestino, higado, pulmén, niién y placenta), y también se halla en fluidos
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corporales. La DPP-1V también se expresa en los linfocitos T en circulacién, y se
ha demostrado que es sinénimo del antigeno superficial celular CD-26. Se
describe la forma tipo salvaje completa de DPP-IV en el Numero de Acceso
GenBank NM_001935 (“Dipeptidyl peptidase IV (CD 26) gene expression in
enterocyte-like colon cancer cell ines HT-29 y Caco-2. Cloning of the complete
human coding sequence and changes of dipeptidyl peptidase IV mRANA levels
dunng cell differentiation”, Darmoul, D., Lacasa, M., Bancauit, L , Marguet, D,
Sapin, C., Trotot, P., Barbat, A. y Trugnan, G., J. Biol. Chem., 267 {7), 4824-4833,
1992).

La DPP-IV es un miembro de la familia S9 de proteasas de senna, mas
particularmente, la familia S9B. Otros miembros de la familia S8 incluyen, sin
limitaciones:

Subfamilia S9A: Dipeptidil-peptidasa; Oligopeptidasa B (EC 3,4,21,83);
Oligopeptidasa B; Prolil oligopeptidasa (EC 3,4,21,26),

Subfamilia S9B: Dipeptidil aminopeptidasa A; Dipeptidil aminopeptidasa B

Dipeptidil-peptidasa IV (EC 3,4,14.5); Dipeptidil-peptidasa V

Subunidad alfa de la proteina activadora de fibroblastos; Seprasa

Subfamilia S9C: Acilaminoacil-peptidasa (EC 3.4,19,1)

Debe destacarse que los compuestos de la presente invencion pueden
presentar también la actividad de inhibicion de otros miembros de la familia S9, y,
por consiguiente, pueden usarse para tratar estados de enfermedad asociados

con estos y otros miembros de la familia.
1 - Estructura cristalina de DPP-IV

Syrrx, Inc. (San Diego, Califomnia) descubrié recientemente la estructura

cristalina de DPP-IV. Se usé el conocimiento de la estructura cristalina para guiar
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el disefio de los inhibidores de DPP-IV proporcionados en la presente
documentacion.

La Figura 1 ilustra un diagrama de cintas de la estructura de DPP-1V,
donde se detallan los elementos estructurales secundanos de la proteina. DPP-IV
es una molécula con forma cilindrica, que tiene una altura aproximada de 70 Ay
un didmetro de 60 A. La triada catalitica de DPP-IV (Ser642, Asp720 y His752) se
llustra en el centro de la figura a través de una representaciéon de “esferas y
palillos”. Esta triada de aminoécidos se localiza en el dominio de peptidasa o el
dominio catalitico de DPP-IV. El dominio catalitico esta unido en forma covalente
al dominio B-propelente. El dominio catalitico de DPP-IV incluye los residuos 1-67
y 511-778. El dominio catalitico de DPP-IV adopta un plegamiento caracteristico
de a/B hidrolasa. El nicleo de este dominio contiene una lamina p con 8 cadenas,
donde todas las cadenas son paralelas, excepto una. La lamina o esta
significativamente torcida, y esta rodeada por tres hélices o. en un fado y cinco
hélices o en el otro. La tnlogia de cadenas B es 1, 2, -1x, 2x y (1x) {J. S.
Richardson: The anatomy and taxonomy of protein structure; (1981) Adv. Protein
Chem. 269, 15076-15084.). Se ha identificado una cantidad de residuos que
contribuyen a las caracteristicas de forma y carga del sitio activo. El conocimiento
de estos residuos ha sido una contribucién importante al disefio de los inhibidores

de DPP-IV de la presente invencion.

2 - INHIBIDORES DE DPP-IV

En una realizacién, los inhibidores de DPP-IV de la presente invencién

incluyen compuestos que comprenden:
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1
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donde

Mes N o CR,,

Q' y Q? se seleccionan cada uno independientemente del grupo que
consiste en CO, CS, SO, SO;, y C=NRy;

Rz es hidrégeno o se selecciona del grupo que consiste en (Ci-10)alquilo,
(Ca-12)cicloalguilo, (Ca sp)cicloalquil{Cy-s)alquilo, hetero(Cs.12)cicloalquil(Cy-s)alquilo,
hetero(Cs-12)cicloalquito, aril{C+-1o)alquilo, heteroaril(C4-s)alquilo, (Ce.12)bicicloarilo,
hetero(C4.12)bicicloarilo, hetero{Cy.i2)bicicloaril(Cy-s)alquilo, carbonil(C.a)alquilo,
tiocarbonil{C,.3)alqutlo, sulfonil(C4.3)alquilo, sulfinil{C1.3)alquilo, imino(C4_s)alquilo,
amino, arilo, heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo
carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido;

Rj se selecciona del grupo que consiste en perhalo(C1-yp)alquilo, amino,
(C+-10)alquilo, cicloalquilo, heterocicloalquilo, arilalquilo, heteroarilalquilo, arlo,
heteroarilo, carbonil{Cy.a)alquilo, tiocarbonil{Ci.a)alquilo, sulfonil(Cy.s)alquilo,
sulfinil(C..a)alquilo, imino{C.a)alquilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxito, un
grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido, y un anillo sustituido o no sustituido de 3,4, 5,66 7
miembros;

Rs es hidrégeno o se selecciona del grupo que consiste en halo,

perhalo(Cy-io)alquilo, amino, ciano, tiol, (Ci-io)alquilo, cicloalquilo,
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heterocicloalquilo, anlalquilo, heteroanlalquilo, anlo, heteroarilo, carbonil(C.
a)alquilo, tiocarbonil{C1.a)alquilo, sulfonil(C,.s)alquilo, sulfinil(Cy.s)alquilo, imino(C;.
a)alquilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo carbonilo, un grupo
imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido;

Ry es hidrégeno o se selecciona del grupo que consiste en alquilo,
cicloalqulo, heterocicloalquilo, atilalquilo, heteroarilalquilo, bicicloarnlo, vy
heterobicicloanlo, cada uno sustituido o no sustituido;

L es un conector que proporciona una separacion de 1, 2 6 3 atomos entre
Xy el anillo al que esta unido L, dondse los atomos del conector que proporcionan
la separacion se seleccionan del grupo que consiste en dtomos de carbono,
oxigeno, nitrégeno y azufre; y

X se selecciona del grupo que consiste en (Cs-1o)alquilo, (Cs.12)cicloalquilo,
hetero{Ca-1z)cicloalquilo, anl(C;-ip)alquilo, heteroaril{Cs-s)alquilo, (Cg.12)bicicloanlo,
hetero(Cas.1z)bicicloarilo, carbonil{Cy.a)alquilo, tiocarbonil(C+.3)alquilo, sulfonil(C.
ajalquilo, sulfinil{C,.g)alquilo, imino(C;.s)aiquilo, amino, anlo, heteroarilo, hidroxilo,
alcoxilo, ariloxilo, heteroariloxilo, alquenilo, alquinilo, un grupo carbonilo, ciano, un
grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no
sustituido.

En otra realizacién, los inhibidores de DPP-IV de la presente invencién

incluyen compuestos que comprenden:
0
re.
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donde



32

Mes N o CRy;

Rz es hidrégeno o se selecciona del grupc que consiste en (Cy-1o)alquilo,
(Cs.12)cicloalquilo, {Ca.12)cicloalquil(Cy-s)alquilo, hetero(Cs.1z)cicloalquil{Cy-s)alquilo,
hetero{Cs-12)cicloalquilo, anl(C;-1g)alquile, heteroaril(C,-s)alquilo, (Cs.12)bicicloanlo,
hetero{C,.12)bicicloanlo, hetero(Ca.1z)bicicloani(Cy-s}alquilo, carbonil{C1.s)aiquilo,
tiocarbonil(C.3)alquilo, sulfonil(C4.a)alquilo, sulfinif(Cy.a)alquilo, imino{C1.a)alquilo,
amino, anlo, heteroarilo, hidroxilo, alcoxilo, anloxilo, heteroanloxilo, un grupo
carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido;

Rj se selecciona del grupo que consiste en perhalo(C,-yp)alquilo, amino,
(Ci-10)alquilo, cicloalgquilo, heterocicloalquilo, arilalquilo, heteroarilalquilo, arilo,
heteroarilo, carbonil(Ci.g)alquilo, tiocarbonil(C,.3}alquile, sulfonil(C,.s)alquilo,
sulfinil{C,.g)alquilo, imino{C,.a)alquilo, hidroxilo, alcoxilo, anloxilo, heteroanloxilo, un
grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido, y un anillo sustituido 0 no sustituido de 3,4, 5,6 67
miembros;

Rs es hidrégeno o se selecciona del grupo que consiste en halo,
perhalo(Cy-ig)alquilo, amino, ciano, tiol, (Ci-i0)alquilo, cicloalquilo,
heterocicloalquilo, arilalquilo, heteroanlalquilo, arilo, heteroarilo, carbonil(C.
s)alquilo, tiocarbonil(C1.3)alquilo, sulfonil{C,.s)alquilo, sulfinil(C,.a)alquilo, imino(C;.
s)alquilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo carbonilo, un grupo
imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido;

L es un conector que proporciona una separacion de 1, 2 6 3 &tomos entre
Xy el anillo al que esta unido L, donde los atomos del conector que proporcionan

la separacién se seleccionan del grupo que consiste en atomos de carbono,
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oxigeno, nitrogeno y azufre; y

X se selecciona del grupo que consiste en (Cy-1g)alquilo, (Ca-12)cicloalquilo,
hetero(Cs-12)cicloalquilo, aril(Cq-10)alquilo, heteroanl(C1-s)alquilo, (Cg-12)bicicloarilo,
hetero(Cs.12)bicicloanlo, carbonil{(C,.3)alquilo, tiocarbonil{C,.s)alquilo, sulfonil{C;.
s)alquilo, sulfinil(C.a)alquile, imino{C.3)alquilo, amino, arilo, heteroarilo, hidroxilo,
alcoxdlo, ariloxilo, heteroariloxilo, alquenilo, alquinilo, un grupo carbonilo, ciano, un
grupo 1mino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no
sustituido.

Sustituyente L:

En una variacion de las realizaciones anteriores, los inhibidores de DPP-IV
de la presente invencién comprenden compuestos donde los 1,2 6 3 &tomos de L
que proporcionan la separacién consisten en atomos de carbono. En otra
variacién, los 1, 2 6 3 4&tomos de L que proporcionan la separacién se seleccionan
del grupo de conectores que consiste en al menos un atomo de oxigeno o al
menos un dtomo de nitrégeno. En aun otra variacion, L separa X del 4tomo del
anillo por un aomo.

En una variacién particular de las realizaciones anteriores, L se selecciona
del grupo que consiste en —CHz-, -CH,CHz-, -CH2CH,CHp-, -C(0)-, -CH2G(O)-, -
C(O)CHg-, -CH,-C(0)CH_-, -C(O)CH.CH.-, -CH,CH.C(0O)-, -O-, -OCHz-, -CH0-, -
CH20OCH;-, -OCH;CH,-, -CH.CH20-, -N(CHa)-, -NHCHg-, -CH2NH-, -CHNHCH;-, -
NHCH:CH>-, -CH.CH;NH-, -NH-C(Q)-, -NCH5-C(0)-, -C(O)NH-, -C(O)NCHjs-, -
NHC(O)CHz-, -C(O)NHCH2-, -C(O)CHzNH-, -CH,NHC(O)-, -CH.C(O)NH-, -
NHCH,C(O)-, -S-, -SCHz-, -CH3S-, -SCH.CHz-, -CH2SCHy-, -CH,CH,S-, -C(0)S-, -
C(O)SCHz-, -CHzC(0)S-, -C(O)CH>S-, y -CH,SC(0)-, cada uno sustituido o no

sustituido.



En otra variacién particular de las realizaciones anteriores, L se selecciona
del grupo que consiste en -CHy-, -C(0)-, -CH2C(O)-, -C(O)CH2-, -CH2-C(O)CHg-, -
C(O)CH2CHz-, y -CH2CH,C(0)-, cada uno sustituido o no sustituido.

En otra vanacion de las realizaciones anteriores, -1.-X, tomados juntos, se
seleccionan del grupo que consiste en -(CHy)-(2-ciano)fenilo; -(CHz)-(3-
ciano)fenilo;  -(CHgz)-(2-hidroxi)fenilo;  -(CHg)-(3-hidroxi)fenilo;  -(CHz)-{2-
alquenil)fenilo; -(CHg)-(3-alquenil)fenmilo; -(CH,)-(2-alquinil)fenilo; -(CHaz)-(3-
alquinil)fenilo;  -(CHz)-(2-metoxi)fenilo; -(CHy)-(3-metoxi)fenilo;  -(CHgz)-(2-
nitro)fenilo, -(CHa)-(3-nitro)fenilo; -(CH,)-(2-carboxi)fenilo; -(CHz)-(3-carboxi)fenilo;
-(CH,)-(2-carboxamido)fenilo; -(CHy)-(3-carboxamido)fenilo; -(CHz)-(2-
sulfonamido)fenilo; -(CH2)-(3-sulfonamido)fenilo; -{CH,)-(2-tetrazolil)fenilo; -(CHo)-
(3-tetrazolil)fenilo; -{CHa)-(2-aminometil)fenilo; -(CH2)-(3-aminometil)fenilo; -(CHy)-
(2-hidroximetil)fenilo; -(CHz)-(3-hidroximetil)tenilo; -(CHo)-(2-fenil)fenilo; -(CHa)-(3-
fenil)fenilo; -(CHz)-(2-halo)fenilo; -(CHz)-(3-halo)fenilo; -(CHa)-(2-CONHz)fenilo; -
(CHo)-(3-CONHy)fenilo; -{CH,)-(2-CONH(Cy-7)alquil)fenilo; -(CHz)-(3-CONH(C-
7jalquil)fenilo; -(CHz)-(2-CO2(C,-7)alquil)fenilo; -(CH2)-(3-CO2(C1-7)alquil)fenilo; -
(CHo)-(2-NHy)fenilo; -(CHg)-(3-NHz)fenilo; -(CHa)-(2-(C3-7)alquil)fenilo; -(CHo)-(3-
(Ca—)alquil)fenilo; -(CHa)-(2-(Cs-7)cicloalquil)fenilo; -(CHaz)-(3-(Cs—)cicloalquil)fenilo;
-(CHz)-(2-aril)fenilo; -(CH.)-(3-aril)fenilo; -(CH,)-(2-heteroanl)fenilo; -(CH,)-(3-
heteroanl)fenilo; -(CH,)-2-bromo-5-fluoro fenilo; -(CH.)-2-cloro-5-fluoro fenilo; -
(CHy)-2-ciano-5-fluoro fenilo; -(CH2)-2,5-dicloro fenilo; -(CHa)-2,5-difluoro fenilo; -
(CHy)-2,5-dibromo fenilo; -(CHz)-2-bromo-3,5-difluoro fenilo; -(CH,)-2-cloro-3,5-
difluoro fenilo; -(CHx)-2,3,5-tnfluoro fenilo; -(CH,)-2,3,5,6-tetrafluorofenilo; -(CH.)-
2-bromo-3,5,6-trifluoro fenilo; -(CHz)-2-cloro-3,5,6-tnfluoro fenilo; -(CHz)-2-ciano-
3,5-difluoro fenilo; -{CH,)-2-ciano-3,5,6-trifluoro fenilo; ~(CHz)-(2-
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heterocicloalquif)fenilo; y -(CHy)-(3-heterocicloalquil)fenilo, cada uno sustituido o
no sustituido
En otra realizacion, los inhibidores de DPP-IV de la presente invencion

incluyen compuestos que comprenden:
NG

L\Nlﬂa
Rs%x

Rg :
donde

nes1,2063;

Mes N o CR,;

Q' y @7 se seleccionan cada uno independientemente del grupo que
consiste en CO, CS, SO, SO,, y C=NRy;

R2 es hidrégeno o se selecciona del grupo que consiste en (C4-10)alquilo,
(Cs.12)cicloalquilo, (Ca42)cicloalquil(Cs-s)alquilo, hetero(Cs-1o)cicloalquil(Cs-s)alquilo,
hetero(Ca-12)cicloalquilo, anl{C1-so)alquilo, heteroaril{C;-s)alquilo, (Cs-12)bicicloanto,
hetero(C..12)bicicloanlo, hetero(C,.1z)bicicloaril{C-s)alquilo, carbonil{Cs.g)alquilo,
tiocarbonil(C1.g)alquilo, sulfonil{C1.s)alquilo, sulfinil{C,.g)alquilo, imino(C1.s)alquilo,
amino, arilo, heteroarilo, hidroxilo, alcoxilo, anloxilo, heteroariloxilo, un grupo
carbonilo, un grupo imino, un grupo suffonilo y un grupo sulffinilo, cada uno
sustituido o no sustituido,

Rj se selecciona del grupo que consiste en perhalo(Ci-10)alquilo, amino,
(Ci-10)alquilo, cicloalquilo, heterocicloalquilo, arilalquilo, heteroarilalquilo, arilo,
heteroarlo, carbonil(Ci.a)alquilo, tiocarbonil(C.a)alquito, sulforul(Ci.a)alquilo,

sulfinil(Cy.a)alquilo, imino(C1.a)alquilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un
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grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sushtuido, y un anillo sustituido o no sustituido de 3,4, 5,6 6 7
miembros;

R, es hidrégeno o se selecciona del grupo que consiste en halo,
perhalo(Ci-10)alquilo, amino, ciano, tiol, (Ci-io)alquilo, cicloalquilo,
heterocicloalquilo, arilalquilo, heteroanlalquilo, arlo, heteroanlo, carbonil(C;.
a)alquilo, tocarbonl{C,3)alquilo, sulfonil(C,.s)alquilo, sulfimil(C+.s)alquilo, imino{C;.
a)alquilo, hidroxilo, alcoxilo, anloxilo, heteroariloxilo, un grupo carbonilo, un grupo
imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido;

cada R; y Rg es independientemente hidrégeno, o se selecciona del grupo
que consiste en un {Ci.qp)alquilo sustituido o no sustituido, un (Ci.1)alcoxilo
sustituido o no sustituido, ciano, y halo, o0 donde Rs y Rg se toman juntos para
formar un anillo;

Re es hidrégeno o se selecciona del grupo que consiste en alquilo,
cicloalquilo, heterocicloalquilo, arilalquilo, heteroarilalquilo, bicicloanlo, y
heterobicicloarilo, cada uno sustituido o no sustituido; y

X se selecciona del grupo que consiste en (C4-g)alquilo, (Ca.z)cicloalquilo,
hetero(Cs-12)cicloalquilo, aril{C+-10)alquilo, heteroaril{C,-s)alquilo, (Cs.12)bicicloanio,
hetero(C4.12)bicicloarilo, carbonil(C,.s)alquilo, tiocarbonil(C,.a)alquilo, sulfonil(C;.
a)alquilo, sulfinil(C,.s)alquilo, imino(C1.a)alquilo, amino, anlo, heteroarilo, hidroxilo,
alcoxilo, ariloxilo, heteroariloxilo, alquemilo, alquinilo, un grupo carbonilo, ciano, un
grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no
sustituido.

Sustituyente X:

Respecto de las variaciones particulares de la presente invencién, se
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proporcionan compuestos donde X es un (Ca)cicloalquilo sustituido o no
sustituido. De acuerdo con cada una de las vanaciones anteriores, la invencion
provee compuestos donde X es un (Cs7)heterocicloalquilo sustituido o no
sustituido, o donde X es un arilo sustituido o no sustituido.

Ademadas, de acuerdo con cada una de las vanaciones anteriores, la
invencién provee compuestos donde X es un fenilo sustituido o no sustituido, o
donde X es un heteroarilo sustituido o no sustituido. En otra variacion de acuerdo
con la variacidon anterior, X es un anillo que tiene un sustituyente distinto de
hidrégeno en la posicién 2 6 3 del anillo.

De acuerdo con las variaciones anteriores, se proporcionan compuestos
donde X es un anillo que tiene un sustituyente distinto de hidrdgeno en la posicién
2 6 3 del anillo, que se selecciona del grupo que consiste en (Cs-p)alquilo, (Cs.
12)cicloalquilo, hetero(Cs-1o)cicloalquilo, anl(Ci-1p)alquilo, heteroaril(C,-s)alquilo,
(Co-12)bicicloarilo, hetero(Caq2)bicicloarilo, carbonil(Ci.a)alquilo, tiocarbonil(C;.
a)alquilo, sulfonil(C1.a)alquilo, sulfinil(Cs.a)alquilo, imino(C;.s)alquilo, amino, arilo,
heteroanlo, hidroxilo, alcoxilo, ariloxilo, heteroanloxilo, un grupo carbonilo, ciano,
nitro, halo, un grupo Imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido. En otra variacion de lo antenor, X es un halofenilo o
dthalofenilo sustituido o no sustituido. En atin otra vanacion, X es un haloarilo,
haloheteroarilo, dihaloarilo o dihaloheteroarilo sustituido o no sustituido.

De acuerdo con las variaciones anteriores, X se selecciona del grupo que
consiste en (2-ciano)fenilo; (3-ciano)fenilo; (2-hidroxi)fenilo; (3-hidroxi)fenilo; (2-
alquenil)fenilo;  (3-alquenil)fenilo; (2-alquinil)fenilo;  (3-alquinil)fenilo; (2-
metoxi)fenilo; (3-metoxi)fenilo; (2-nitro)fenilo; (3-nitro)fenilo; (2-carboxi)fenilo; (3-

carboxi)fenilo;  -(CHg)-(2-carboxamido)fenilo;  (3-carboxamido)fenilo;  (2-
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sulfonamido)fenilo; (3-sulfonamido)fenilo; (2-tetrazolil)fenilo; (3-tetrazolil)fenilo; (2-
aminometil)fenilo; (3-aminometil)fenilo; (2-hidroximetil}fenilo; (3-hidroximetil)fenilo;
(2-fenil)fenilo; (3-fenilifenilo; (2-halo)fenilo; (3-halo)fenilo; (2-CONHg)fenito; (3-
CONHy)fenilo; {(2-CONH(C,-7)alquit)fenilo; (3-CONH(C;-7)alquil)fenilo; (2-CO,(C;-
7)alquil)fenilo; (3-CO»(Ci-7)alquil)ferilo; (2-NHg)fenilo; (3-NHg)fenilo; (2-(Ca-
7)alquil)fenilo; (3-(Cs—7)alquil)fenilo; (2-(Ca-7)cicloalquilifenilo; (3-(Cs-
7icicloalquil)fenilo,  (2-aril}fenilo;  (3-anlfenilo, (2-heteroaril)fenito;  (3-
heteroanl)fenilo; 2-bromo-5-fluoro fenilo; 2-cloro-5-fluoro fenilo; 2-clano-5-fluoro
fenilo, 2,5-dicloro fenilo; 2,5-difluoro fenilo; 2,5-dibromo fenilo; 2-bromo-3,5-
difluoro  fenilo; 2-cloro-3,5-difluoro fenilo; 2,3,5-trifluoro  fenilo; 2,3,5,6-
tetrafluorofenilo; 2-bromo-3,5,6-trifluoro fenilo; 2-cloro-3,5,6-trifluoro fenilo; 2-
ciano-3,5-difluoro fenilo; 2-ciano-3,5,6-trifluoro fenilo; (2-heterocicloalquil)fenilo; y
(3-heterocicloalquil)fenilo, cada uno sustituido o no sustituido.

Respecto de las variaciones particulares anteriores, la invencién también

incluyen compuestos donde X se selecciona del grupo que consiste en
A B
N7 XY
\_! \_/

donde

Aes S, 0o NRy;

B es CRz; o N;

Rzs se selecciona independientemente del grupo que consiste en
hidrégeno, halo, perhalo(C1-g)alquilo, amino, tiol, ciano, CF3, nitro, (C+-10)alquilo,
(Cs-12)cicloalquilo, hetero{Cs-12)cicloalquilo, aril(C+-1g)alquilo, heteroanl{C-s)alquilo,
(Ca-12)bicicloarilo, hetero(Cg.1z)bicicloarilo, carbonil(Ci.a)alquilo, tiocarbomil{C,.

s)alquilo, arilo, heteroanlo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo
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Immo, un grupo carbonilo, aminosulfonilo, alquilsulfonilo, arilsulfonilo,
heteroarilsulfomlo, y un grupo sulfinilo, cada uno sustituido © no sustituido; y

R2s se selecciona independientemente del grupc que consiste en
hidrégeno, perhalo(C-ip)alguilo, amino, (Ci-ip)alquilo, (Cs.q12)cicloalquilo,
hetero(Cs-12)cicloalquilo, anl{C;-10)alquilo, heteroaril{C-s)alquilo, (Cs.12)bicicloanto,
hetero(Cg 12)bicicloanlo, carbonil{C.z)alquite, tiocarbonil{C,.g)alqulo, anlo,
heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo imino, un grupo
carbonilo, aminosulfonilo, alquilsulfonilo, arilsulfonilo, heteroarilsulfornlo, y un
grupo sulfinilo, cada uno sustituido o no sustituido.

En una variacién de las realizaciones y variaciones antenores, X se
selecciona del grupo que consisteNen

= —N —
) R = =

| | |
(Rek (Rzkt (F|l7)t (Rox

donde

tes0,1,2,3,405;y

cada Ry se selecciona independientemente del grupo que consiste en halo,
perhalo(C4-1g)alquilo, CF3, (Ci-10)alquilo, alquenilo, alquinilo, arilo, heteroarilo,
aminosulfonilo,  alquilsulfonilo, arilsulfonilo, heteroarilsulfonilo, ariloxilo,
heteroariloxilo, arilalquilo, heteroarilalquilo, cicloalquilo, heterocicloalquilo, amino,
tiol, ciano, nitro, hidroxilo, alcoxilo, un grupe carbonilo, un grupo imino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido.

En otra variacién de los compuestos anteriores, X se selecciona del grupo

que consiste en
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‘5@ “g‘@*mﬂ.

(R7)s ,
donde

ses0,1,263;y

cada Ry se selecciona independientemente del grupo que consiste en halo,
perhalo(Cs-10)alquilo, CFa, {Cy.10)alquilo, alquenilo, alquinilo, arilo, heteroarilo,
aminosulfonilo, alquilsulfontio, anlsulforilo, heteroarilsulfonilo, ariloxilo,
heteroanloxilo, anlalquilo, heteroarilalquilo, cicloalquilo, heteracicloalquilo, amino,
tiol, ciano, nitro, hidroxilo, alcoxilo, un grupo carbonito, un grupo iImino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido.

En una variacién particular de los compuestos anteriores, Ry se selecciona
independientemente del grupo que consiste en -ciano, -metoxilo, -nitro, -carboxilo,
-sulfonamido, -tetrazolilo, -aminometilo, -hidroximetilo, -fenilo, -halo, -CONHz, -
CONH(C,-)alquilo, -CO2(C;-7)alquilo, -NH;, -OH, -(Cs-s)alquilo, -alquenilo, -
alquinilo, (Cs-s)cicloalquilo, arilo, heteroanlo, y heterocicloalquilo, cada uno
sustituido o no sustituido.

En otra realizacion, los inhibidores de DPP-IV de la presente invencion
incluyen compuestos que comprenden:

Rz Q!
\N/ \M

<I}2\NJ\F|3

B7)m Rs
Rs

donde

Mes0,1,2,3,405;
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nesl1,263;

Mes N o CRg;

Q' y Q? se seleccionan cada uno independientemente del grupo que
consiste en CO, CS, SO, SO,, y C=NRg;

R2 es hidrégeno o se selecciona del grupo gue consiste en {Cq-y0)alquilo,
(Cs-12)cicloalquilo, (Ca-i2)cicloalquil(Cy-s)alquilo, hetero{Ca.iz)cicloalquil{Ci-s)alquilo,
hetero(Ca-1z)cicloalquilo, anl(Cs-1)alquilo, heteroaril(C1-s)alquilo, {Ce.s2)bicicloarilo,
hetero{Ca.12}bicicloarilo, hetero{Cs4.12)bicicloani(C,-s)alquilo, carbonil(C,.s)alquilo,
tiocarbonil(C1.3)alquilo, sulfenil(Cy.s)alquilo, sulfinil{C4.3)alquilo, imino(C,.a)alquilo,
amino, anlo, heteroarilo, hidroxilo, alcoxilo, anloxilo, heteroariloxilo, un grupo
carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido;

R; se selecciona del grupo que consiste en perhalo{Cs-1g)alquilo, amino,
(Cs-1o)alquilo, cicloalquilo, heterocicloalquilo, arilalquilo, heteroarilalquilo, arilo,
heteroarilo, carbonil(Ci.g)alquilo, tiocarbonil(Cy.s)alquilo, sulfonil(Cy.g)alquilo,
sulfinil(C,.s)alquilo, imino{C.s)alquilo, hidroxlo, alcoxilo, anloxilo, heteroanloxilo, un
grupo carborilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido, y un anillo sustituido o no sustituido de 3, 4, 5,6 6 7
miembros;

Rs es hidrogeno o se selecciona del grupo que consiste en halo,
perhalo(Ci-g)alquilo, amino, ciano, tiol, (Ci-ig)alquilo, cicloalquilo,
heterocicloalquilo, arilalquilo, heteroarilalquilo, arilo, heteroarilo, carbonil(C,.
a)alquilo, tiocarbonil(C.a)alquilo, sulfonil(C,.g)alquilo, suffinil(Ci-a)alquilo, imino(C;.
a)alquilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo carbonilo, un grupo

imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido;
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cada Rs y Re es independientemente hidrégeno, o se selecciona del grupo
que consiste en a sustituido o no sustituido (Ci.o)alquilo, a sustituido o no
sustituido (C,.10)alcoxilo, ciano, y halo, o donde R y Rg se toman juntos para
formar un anillo;

cada Ry se selecciona ndependientemente del grupo que consiste en halo,
perhalo(C,-yg)alquilo, CF,, (Ci.ip)aiquilo, alquenilo, alquinilo, arilo, heteroarilo,
aminosulfonilo, alquilsulfonilo, arilsulforulo, heteroanlsulfonilo, ariloxiio,
heteroanloxilo, anlalquilo, heteroarilalquilo, cicloalquilo, heterocicloalquilo, amino,
tiol, ciano, nitro, hidroxilo, alcoxilo, un grupo carbonilo, un grupo imino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido; y

Rs es hidrégeno o se selecciona del grupo que consiste en alquilo,
cicloalquilo, heterocicloalquilo, arilalquilo, heteroarilalquilo, bicicloarilo, y
heterobicicloarilo, cada uno sustituido o no sustituido.

En otra realizacion, los inhibidores de DPP-IV de la presente invencién
incluyen compuestos que comprenden:

un miembro que se selecciona del grupo que consiste en

Ha\l}l’ol | RaxNlejl\ Hsz/Qli
QEN Ry &N Rs &N R3
donde
nes1,2063;
Mas N o CR;;

cadade T, U, V, W e Y es independientemente nitrégeno o CRig, teniendo

en cuenta que no méas de dos de T, U, V, W e Y son nitrégeno;
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Q'y Q? se seleccionan cada uno independientemente del grupo que
consiste en CO, CS, SO, SO,, y C=NRg;,

R2 es hidrégeno o se selecciona del grupo que consiste en (Ci-jo)alquilo,
(Cs.12)cicloalquilo, (Ca.12)cicloalquil(Cy-s)alquilo, hetero(Cy 12)cicloalquil(Cq-s)alquilo,
hetero{Cs-12)cicloalquilo, aril{C+-10)alquilo, heteroaril(Cs-s)alquilo, (Cs-12)bicicloanlo,
hetero(C4.12)bicicloario, hetero{Ca.12)bicicloanl{Cy-s}alquilo, carbonii{C;.a)alquilo,
tiocarbonil(C4.3)alquilo, sulfonil(Cy.3)alquilo, sulfiml{C,a)alquilo, iming{C_a)alquilo,
amino, arilo, heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroanloxilo, un grupo
carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido;

Rs se selecciona del grupo que consiste en perhalo{C;-1p)alquilo, amino,
(Ci-10)alquilo, cicloalquilo, heterocicloalquilo, arilalquilo, heteroanlatquilo, arilo,
heteroarilo, carbonil{C.a)alquilo, tiocarbonil(C.3)alquilo, sulfonil(Cy.s)alquilo,
sulfinil{C.a)alquilo, imino(C,_s)alquilo, hidroxilo, alcoxilo, anloxilo, heteroariloxilo, un
grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfmnilo, cada uno
sustituido 0 no sustituido, y un anillo sustituido o no sustituido de 3,4,5,6 6 7
miembros;

Rs es hidrégeno 0 se selecciona del grupo que consiste en halo,
perhalo(Ci-ip)alquilo, amino, ciano, tiol, (Ci-io)alquilo, cicloalquilo,
heterocicloalquilo, arilalquilo, heteroanlalquilo, arilo, heteroarilo, carbonil(C;.
ajalquilo, tiocarbonil(C,.s)alquilo, sulfonil(C.s)alquilo, sulfinil{C.a)alquilo, imino(C;.
ajalquilo, hidroxilo, alcoxilo, ariloxilo, heteroanloxilo, un grupo carbonilo, un grupo
imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido;

cada R;s y Rg es independientemente hidrégeno, o se selecciona del grupo

que consiste en a sustituido o no sustituido (Ci.ip)alquilo, a sustituido o no



sustituido (C,.,¢)alcoxilo, ciano, y halo, o donde Rs y Rg se toman juntos para
formar un anillo;

Ry es hidrégeno o se selecciona del grupo que consiste en alquilo,
cicloalquilo, heterocicloalquilo, arilalquio, heteroanlalquilo, bicicloarilo, y
heterobicicloarilo, cada uno sustituido o no sustituido; y

cada R, se selecciona independientemente del grupo que consiste en
halo, perhalo(C;-yg)alquilo, CF3, (Cy-10)alquilo, alquenilo, alquinilo, anlo, heteroanlo,
aminosutfonilo, alquilsulfonilo, arilsulfonilo, heteroarilsulfonilo, ‘anloxilo,
heteroanloxilo, arlalquilo, heteroarilalquilo, cicloalquilo, heterocicloalquilo, amino,
tiol, ciano, nitro, hidroxilo, alcoxilo, un grupo carbonilo, un grupo imino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido.

En otra realizacidn, los inhibidores de DPP-IV de la presente invencién
incluyen compuestos que comprenden:

Ran QL _L—X

LK
2
Q\N Ry
oo
donde

Q' y Q® se selaccionan cada uno independientemente del grupo que
consiste en CO, CS, SO, SOz, y C=NRg;

R, es hidrégeno o se selecciona del grupo que consiste en halo,
perhalo{C;-yg)alquilo, amino, ciano, fiol, (Ci-ip)alquilo, cicloalquilo,
heterocicloalquilo, anlalquilo, heteroarilalquilo, artlo, heteroarilo, carbonil(C;.
s)alquilo, tiocarbonil(C,.g)alquilo, sulfonil(C4.s)alquilo, sulfinil{C.3)alquilo, imino{C;.

a)alquilo, hidroxilo, alcoxilo, anloxilo, heteroariloxilo, un grupo carbonilo, un grupo
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imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido;

Rz es hidrégeno o se selecciona del grupo que consiste en (C1-10)alquilo,
(Cs.12)cicloalquilo, (Ca-12)cicloalquil(Cq-s)alquilo, hetero{Cs 2)cicloalquil (C-s)alquilo,
hetero(Cs-12)cicloalquilo, anl{C;-1p)alquilo, heteroanl(C;-s)aiquilo, (Cg12)bicicloarilo,
hetero(C..12)bicicloario, hetero{C,.12)bicicloarl(C4-s)alquilo, carbonil(C+.a)alquilo,
tiocarbonil{C;.3)alquilo, sulfonil{C.3)alquilo, sulfinil{C.g)algquilo, imino(C.g)alquilo,
amino, arilo, heteroarnlo, hidroxilo, alcoxilo, ariloxilo, heteroanloxilo, un grupo
carbonilo, un grupo iImino, un grupo sulfonilo y un grupo sulfinllo, cada uno
sustituido o no sustituido;

R3 se selecciona del grupo que consiste en perhalo(Ci-y)alquilo, amino,
(Ci-10)alquilo, cicloalquilo, heterocicloalquilo, arilalquilo, heteroarilalquilo, arilo,
heteroarilo, carbonil(Ci.a)alquilo, tiocarbonil(C.g)alquilo, sulfonil{C.s)alquilo,
sulfinil{C,.3)alquilo, imino(C.a)alquilo, hidroxilo, alcoxilo, ariloxilo, heteroanioxilo, un
grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido, y un anillo sustituido o no sustrtuido de 3, 4, 5,6 6 7
miembros;

Rg es hidrégeno o se selecciona del grupo que consiste en alquilo,
cicloalquilo, heterocicloalquilo, arilaiquilo, heteroanlalquilo, bicicloarilo, y
heterobicicloarilo, cada uno sustituido o no sustituido;

L es un conector que proporciona una separacion de 1, 2 6 3 atomos entre
Xy el anillo al que esta unido L, donde los atomos del conector que proporcionan
la separacién se seleccionan del grupo que consiste en atomos de carbono,
oxigeno, nitrégeno y azufre; y

X se selecciona del grupo que consiste en (C4-1p)alquilo, (Ca-12)cicloalquilo,

hetero(Cs-12)cicloalquilo, anl{C-1)alquilo, heteroanl{C+-s)alquilo, (Cg-12)bicicloarilo,
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hetero(C4.12)bicicloanta, carbonil(Cy.g)alquilo, tiocarbonil(Cy3)alquilo, sulfonil(C,.
s)alquilo, sulfinil{C,.s}alquila, imino(C,.3)alquile, amino, arilo, heteroarilo, hidroxilo,
alcoxilo, anloxilo, heteroariloxilo, alquenilo, alquinilo, un grupo carbonilo, ciano, un
grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no
sustituido

En ofra realizacion, los inhibidores otra realizacién, los inhibidores de DPP-

IVdela present% invencién incluyen compuestos que comprenden:

donde

R: es hidrégeno o se selecciona del grupo que consiste en halo,
perhalo{Ci-ip)alquilo, amino, ciano, tiol, (Cs-io)alquilo, cicloalquilo,
heterocicloalquilo, arilalquilo, heteroanialquilo, arilo, heteroarilo, carbonil(C,.
a)alquilo, tiocarbonil(C,.s)alquilo, sulfonil(C.s)alquilo, sulfinil{C,.s)alquilo, imino(C,.
a)alquilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo carbonilo, un grupo
imino, un grupo sulfonilo y un grupo sulffinilo, cada uno sustituido o no sustituido;

Rz es hidrégeno o se selacciona del grupo que consiste en (Cy-¢)alquilo,
(Ca12)cicloalquilo, (Ca-12)cicloalquil(Cq-s)alquilo, hetero{Ca.12)cicloalquil(C-s)alquilo,
hetero(Cs-12)cicloalquilo, anl{(C+-1g)alquilo, hetercanl{C;-s)alquilo, (Ce-12)bicicloarilo,
hetero(C4.12)bicicloarilo, hetero(Cs.qz)bicicloanl(Cy-s)alquilo, carbonil(C,.a)alquilo,
tiocarbonil(C.a)alquilo, sulfonil(C+.s)alquilo, sulfinil{C,.a)alquilo, imino(C,.3)alquile,

amino, arilo, heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroanioxilo, un grupo
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carbonilo, un grupo Imino, un grupo sulfonito y un grupo sulfinilo, cada uno
sustituido o no sustituido;

R; se selecciona del grupo que consiste en perhalo(C+-10)alquilo, amino,
(Ci-10)alquilo, cicloalquilo, heterocicloalquilo, arilalqudo, heteroarlalquilo, anlo,
heteroanlo, carbonil(Cs.a)alquilo, tiocarbonil(Ci.g)alquilo, sulfonit(Cy.a)alquilo,
sulfinil{C+.3)alquilo, imino(C+-3)alquilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un
grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido, y un anillo sustituido o no sustituido de 3, 4, 5,66 7
miembros,

L es un conector que proporciona una separacién de 1, 2 6 3 atomos entre
Xy el anillo al que estd unido L, donde los atomos del conector que proporcionan
la separacién se seleccionan del grupo que consiste en atomos de carbono,
oxigeno, nitrégeno y azufre; y

X se selecciona del grupo que consiste en (C1-1p)alquilo, (Ca.12)cicloalquilo,
hetero{Cs-2)cicloalquilo, anl{C;-1o)alquilo, heteroaril{C+-s)alquilo, {Cg.12)bicicloarilo,
hetero(C4.12)bicicloarilo, carbonil(Ci.a)alquilo, tiocarbonil(Cyg)alquilo, sulfonil(C;.
a)alquilo, sulfinil(C;.s)alquilo, imino(C1.a)alquilo, amino, arilo, heteroarilo, hudroxilo,
alcoxilo, ariloxilo, heteroariloxilo, alquenilo, alquinilo, un grupo carbonilo, ciano, un
grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no
sustituido.

Sustituyente L:

En una variacién de la presente invencién, se proporcionan compuestos
donde los 1, 2 6 3 atomos de L que proporcionan la separacién consisten en
dtomos de carbono. En otra variacion, los 1, 2 6 3 &tomos de L que proporcionan

la separacién se seleccionan del grupo de conectores que consisten en al menos
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un 4&tomo de oxigeno o al menos un atomo de nitrégeno. En una variacién
particular, L separa X del anillo por un atomo.

Respecto de una variacion particular de la presente invencién, L se
selecciona del grupo que consiste en —CHz-, -CH2CHp-, -CH,CH.CH>-, -C(O)-, -
CH.C(0)-, -C(O)CH,-, -CH2-C{O)CHz-, -C{O)CH.CH>-, -CHzCH-C(O)-, -O-, -OCH>-,
-CH20-, -CH,OCH,-, -OCH,CH,-, -CH,CH20-, -N(CHa)-, -NHCHz-, -CH2NH-, -
CH2NHCH2-, -NHCH,CHa-, -CH2CH,NH-, -NH-C(O)-, -NCH3-C(O)-, -C(O)NH-, -
C(O)NCHg-, -NHC(O)CHz-, -C(O)NHCH>-, -C(O)CHzNH-, -CHoNHC(O)-, -
CH.C(O)NH-, -NHCHZC(O)-, -S-, -SCHy»-, -CH5S-, -SCH,CH3z~, -CH2SCHz-, -
CH.CH,S-, -C(0)S-, -C(O)SCH_-, -CH,C(0)S-, -C(O)CH,S-, y -CH,SC(0)-, cada
uno sustituido o no sustituido.

Respecto de otra variacion de los compuestos anteriores, L se selecciona
del grupo que consiste en -CHz-, -C(O)-, -CHzC(0)-, -C(O)CHz-, -CH>-C(O)CH_-, -
C(O)CH2CHz-, y -CH:CH:C(0)-, cada uno sustituido o no sustituido.

En otra variacién de los compuestos anteriores, -L-X, tomados juntos, se
seleccionan del grupo que consiste en -(CHgp)-(2-ciano)fenilo; -(CHo)-(3-
ciano)fenilo;  -(CHo)-(2-hidroxi}fenilo;  -(CHa)-(3-hidroxi)fenilo;  -(CHa)-(2-
alquenil)fenilo; -(CHy)-(3-alquenil)fenilo; -(CHy)-(2-alquinil)fenilo; -(CHy)-(3-
alquinil)fenilo;  -(CHy)-(2-metoxi)fenilo;  -(CHo)-(3-metoxi)fenilo;  -(CHy)-(2-
nitro)fenilo; -(CH2)-(3-nitro)fenilo; -(CH,)-(2-carboxi)fenilo; -(CH,)-(3-carboxi)fenilo;
-(CHa)-(2-carboxamido)fenilo; -(CH2)-(3-carboxamido)fenilo; -(CHy)-(2-
sulfonamido)fenilo; -(CHy)-(3-sulfonamido)fenilo; -(CH.)-(2-tetrazotil)fenilo; -(CHz)-
(3-tetrazolil)fenilo; -(CHy)-(2-aminometil)fenilo; -(CHy)-(3-aminometil)fenilo; -(CHz)-
{(2-hidroximetil)fenilo; -(CHy)-(3-hidroximetil)fenilo; -(CHz)-(2-fenil)fenilo; -(CHz)-(3-
fenil)fenilo; -(CHa)-(2-halo)fenilo; -(CH,)-(3-halo)fenilo; -(CHz)-(2-CONH_z)fenilo; -
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(CHa2)-(3-CONH,)fenilo; -(CH2)-(2-CONH(C -7)alquil)fentlo; -(CHaz)-(3-CONH(C:-
7alquil)fenilo; -(CH.)-(2-CO2(C,-7)alquil)fenilo; -(CHy)-(3-CO2(C,-7)alquil)fenilo; -
(CHo)-(2-NH,)fenilo; -(CHg)-(3-NHy)fenilo; -(CHz)-(2-(Cs-7)alquil)fenilo; -(CHa2)-(3-
(Ca-7)alquil)fenilo; -(CHy)-(2-(Cs-7)cicloalquil)fenilo; -(CHa)-(3-(Ca-7)cicloalguil)fenifo;
-(CHz)-(2-anfenilo; -(CHg)-(3-anl)fenilo; -(CH.)-(2-heteroanl)fenilo; -(CHy)-(3-
heteroanl}fenilo; -(CHz)-2-bromo-5-fiuoro fenilo; -(CHa)-2-cloro-5-fluoro fenito; -
(CHg)-2-ciano-5-fluoro fenilo; -(CH.)-2,5-dicloro fenilo; -(CH2)-2,5-difluoro fenilo; -
(CHg)-2,5-dibromo fenilo; -{CHo)-2-bromo-3,5-diflucro fenilo; -(CH,)-2-cloro-3,5-
difluoro fenilo; -(CHy)-2,3,5-trifluoro fenilo; -(CHy)-2,3,5,6-tetraftuorofenilo, -(CH)-
2-bromo-3,5,6-tnfluoro fenilo; -(CH,)-2-cloro-3,5,6-trifluoro fenilo; -(CHz)-2-clano-
3,5-difluoro  fenilo; -(CHz)-2-ciano-3,5,6-trifluoro  fenilo; -(CHy)-(2-
heterocicloalquil)fenilo; y -(CHo)-(3-heterocicloalquil)fenilo, cada uno sustituido o
no sustituido.

En otra realizacion, los inhibidores de DPP-IV de la presente invencién

incluyen compuestos que comprenden:

RsRg
HZ\T _a!l | X
QZ\N Rs
L
donde

nes1,263;

Q' y Q? se seleccionan cada uno independientemente del grupo que
consiste en CO, CS, SO, SO,, y C=NRg;

R, es hidrégeno o se selecciona del grupo que consiste en halo,

perhalo(Cs-io)alquilo, amino, ciano, tiol, (Cy-io)alquilo, cicloalquilo,
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heterocicloalquilo, arilalquilo, heteroarilalquilo, arilo, heteroarilo, carbonil(C;.
s)alquilo, tiocarbonil(C,.a)alquilo, sulfonil{C.z)alquilo, sulfinil(C+.a)alquito, imino{(C.
s)alquilo, hidroxilo, alcoxilo, anloxilo, heteroanloxilo, un grupo carbonile, un grupo
imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido;

R: es hidrégeno o se selecciona del grupo que consiste en {Ci-10)alquilo,
(Ca2)cicloalquilo, (Caiz)cicloalquit(Cy-s)alquito, hetero(Ca.2)cicloalquil(Cy-s)alquilo,
hetero(Cs-12)cicloalquilo, anl(C,-1o)alquilo, heteroaril{C+-s)alquilo, (Cg-12)bicicloarilo,
hetero(C4.12)bicicloarifo, hetero{C...2)bicicloani(C1-s)alquilo, carbonil(Cya)alquilo,
tiocarboml(C;.3)alquilo, sulfonil(C,.s)alquilo, sulfinil{C;.a)alquilo, imino(C,.3}alquilo,
amino, arilo, heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroanloxilo, un grupo
carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido;

Ra se selecciona del grupo que consiste en perhalo(Cy-g)alquilo, amino,
(Cs-10)alquilo, cicloalquilo, heterocicloalquilo, arilalquilo, heteroarilalquilo, arilo,
heteroanlo, carbonil(Ci3)alquilo, tiocarbonil(Ci.3)alquilo, sulfonil{Cy.g)alquilo,
sulfinil{C4s)alquilo, imino(C,)alquilo, hidroxilo, alcoxtlo, ariloxilo, heteroariloxilo, un
grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido, y un anillo sustituide o no sustituido de 3, 4, 5,6 6 7
miembros;

cada Rs y Rs es iIndepaendientemente hidrégeno, o se selecciona del grupo
que consiste en a sustituido o no sustituido (Cy.i0)alquilo, a sustituido o no
sustituido (C;.ig)alcoxilo, ciano, y halo, o donde R; y Rs se toman juntos para
formar un anillo;

Ry es hidrégeno o se selecciona del grupo que consiste en alquilo,

cicloalquilo, heterocicloalquilo, anlalquilo, heteroarilalquilo, Dbicicloarilo, y
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heterobicicloarilo, cada uno sustituido o no sustituido; y

X se selecciona del grupo que consiste en (Cy-1p)alquilo, (Ca.12)cicloalquilo,
hetero(Ca-+z)cicloalquilo, aril(Ci-1p)alquilo, heteroanl{Cs-s)alquilo, (Cg.12)bicicloarilo,
hetero(C4.12)bicicloarito, carbonil(Cy.3)alquilo, tiocarbonil{C4.)alquilo, sulfonil(C.
a)alquilo, sulfinill(C1.a)alquilo, mino{C4.s)alqulo, amino, anlo, heteroarilo, hidroxilo,
alcoxilo, anloxilo, heteroariloxilo, alquenile, alquinilo, un grupo carbonilo, ciano, un
grupo imino, un grupo sulfonilo y un grupo sulfinfo, cada uno sustituido o no
sustiturdo.

Sustituyente X:

De acuerdo con las variaciones anteriores, la invencién provee compuestos
donde X es un (C3-7)cicloalquilo sustitwido o no sustituido. En otra variacion
particular de los compuestos anteriores, X es un (C3-7)heterocicloalquilo
sustituido o no sustituido, X es un arilo sustituido o no sustituido, o X es un fenilo
sustituido o no sustituido. En otra variacién particular, X es un heteroarilo
sustituido o no sustituido.

En una variacion particular de los compuestos anteriores, X es un anillo que
tiene un sustituyente distinto de hidrégeno en la posicién 2 6 3 del anillo. En una
variacion de los compuestos anteriores, X es un anillo que tiene un sustituyente
distinto de hidrégeno en la posicién 2 6 3 del anillo, seleccionado del grupo que
consiste en (Ci-ip)alquilo, (Cs2)cicloalquilo, hetero{Cs-12)cicloalquilo, aril(Cs-
io)alquilo, heteroaril(Cs-s)alquilo, (Cs.io)bicicloarilo, hetero(Cs.i2)bicicloarilo,
carbonil(C,.g)alquilo, tiocarbonil(C,.3)alquilo, sulfonil{C,.g)alquilo, sulfinil(C4.g)alquilo,
imino(C3)alquilo, amino, arilo, heteroarilo, hidroxilo, alcoxilo, ariloxilo,
heteroariloxilo, un grupo carbonilo, ciano, nitro, halo, un grupo imino, un grupo

sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido.
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En otra variacién particular, X es un halofenilo o dihatofenilo sustituido o no
sustituido. En aun otra vanacién particular, se proporcionan compuestos donde X
es un haloanlo, haloheteroanlo, dihaloarilo o dihaloheteroarilo sustituido o no
sustituido.

Respecto de una vanacién particular, la presente invencidon provee
compuestos donde X se selecciona del grupo que consiste en (2-ciano)fenilo; (3-
ciano)fenilo; (2-hidroxi)fenilo; (3-hidroxi)fenito; (2-alquenil)fenilo; (3-alquenil)fenilo;
(2-alquinitfenilo; (3-alquiniifenilo; (2-metoxi)fenilo; (3-metoxi)fenilo; (2-nitro)ienilo;
(3-nitro)fenilo; (2-carboxi)fenilo; (3-carboxi)fenilo; -(CHz)-(2-carboxamido)fenilo; (3-
carboxamido)fenilo; (2-suffonamido)fenilo; (3-sulfonamido)fenilo; (2-
tetrazolil)fenilo; (3-tetrazolil)fenilo; (2-aminometil)fenilo; (3-aminometil)fenilo; (2-
hidroximetil)fenilo; (3-hidroximetil)fenilo; (2-fenil)fenilo; (3-fenil)fenilo; (2-halo)fenilo;
(3-halo)fenilo; (2-CONH.)fenilo; (3-CONH_)fenilo; (2-CONH(C+-7)alquit)fenilo; (3-
CONH(Cy-7)alquilifenilo; (2-CO2(Cq—)alquil)fenilo; (3-CO2(Cs-7)alquil)fenilo; (2-
NHo)fenilo; (3-NHa)fenilo; (2-(Cs-7)alquil)fenilo; (3-(Ca—)alquil)fenilo; (2-(Ca
z)cicloalquil)fenilo; (3-(Cs)cicloalquil)fenilo; (2-aril)fenilo; (3-arl)fenilo; (2-
heteroaril)fenilo; (3-heteroaril)fenilo; 2-bromo-5-fluoro fenilo; 2-cloro-5-fluoro fenilo;
2-ciano-5-fluoro fenilo; 2,5-dicloro fenilo; 2,5-difluoro fenilo; 2,5-dibromo fenilo; 2-
bromo-3,5-diftuoro fanilo; 2-cloro-3,5-difluoro fenilo; 2,3,5-tnfluoro fenilo; 2,3,5,6-
tetrafiuorofenilo; 2-bromo-3,5,6-trifluoro fenilo; 2-cloro-3,5,6-trifluoro fenilo; 2-
ciano-3,5-difluoro fenilo; 2-ciano-3,5,6-triflucro fenilo; (2-heterocicloalquil)fenilo; y
(3-heterocicloalquil)fenilo, cada uno sustituido o0 no sustituido.

En una variacién de los compuestos anteriores, X se selecciona del grupo

que consiste en
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1 A

donde

A es S, O o NRy;

Bes CRxoN;

Rz se selecciona independientemente del grupo que consiste en
hidrégeno, halo, perhalo(C+-1p)alquilo, amino, tiol, ciano, CF,, nitro, (C4-1p)alquito,
{Ca.12)cicloalquilo, hetero{Ca-12)cicloalquilo, aril{Cy-qg)alquilo, heteroanl(Cs-s)alquilo,
(Co-12)bicicloanlo, hetero(Cg.12)bicicloarilo, carbonil(Cs.g)alquilo, tiocarbonil(C,.
a)alquilo, anlo, heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo
imino, un grupo carbonilo, aminosulfonilo, alquilsulfonilo, arilsulfonilo,
heteroarilsulfonilo, y un grupo sulfinilo, cada uno sustituido o no sustituido; y

Ros se selecciona independientemente del grupo que consiste en
hidrogeno, perhalo(Ci-1p)alquilo, amino, (Ci-jo)alquilo, (Caqz)cicloalquilo,
hetero{Cs-12)cicloalquilo, anl{C1-1e)alquilo, heteroaril{C1-s)alguilo, (Cs.12)bicicloarilo,
hetero(Cg.12)bicicloarilo, carbonil(Ci.a)alquilo, tiocarbonil(Cia)alquilo, arilo,
heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo imino, un grupo
carbonilo, aminosulfonilo, alquilsulfonilo, anisulfonilo, heteroanisulfonilo, y un
grupo sulfinilo, cada uno sustituido o no sustituido.

En otra variacion particular de los compuestos anterioras, X se selecciona

del grupo que consiste en

+) ) ) =X

Rz} (R (Ryk (R7h '

donde
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tes0,1,2,3,4065y

cada R se selecciona independientemente del grupo que consiste en halo,
perhalo(C-g)alquilo, CF3, (Ci.10)alquilo, alquenilo, alquinilo, anlo, heteroarilo,
aminosulfonilo, alquisulfonilo, arnlsulfonilo, heteroanisulfonilo, ariloxilo,
heteroanloxilo, arilalquilo, heteroanlalquilo, cicloalquilo, heterocicloalguilo, amino,
tiol, ciano, nitro, hidroxilo, alcoxilo, un grupo carbonilo, un grupo imino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustituide o no sustituido.

En adn otra vanacion, X se selecciona del grupo que consiste en

\5 Q -}L@é\(%

(R)s '
donde

ses0,1,263;y

cada Ry se selecciona independientemente del grupo que consiste en halo,
perhalo(Cq-ip)alquilo, CFi, (Ci.10)alquilo, alquenilo, alquinilo, arilo, heteroarilo,
aminosulfonilo, alquilsulfonilo, arilsulfonilo, heteroarilsulfonilo, ariloxilo,
heteroariloxilo, arilalquilo, hetercanlalquilo, cicloalquilo, heterocicloalquilo, amino,
tiol, ciano, nitro, hidroxilo, alcoxilo, un grupo carbonilo, un grupo imino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido.

En una variacién particular de los compusestos anteriores, Ry se selecciona
independientemente del grupo que consiste en -ciano, -metoxilo, -nitro, -carboxilo,
-sulfonamido, -tetrazolilo, ~aminometilo, -hidroximetilo, -fenilo, -halo, -CONH,, -
CONH(C;-)alquilo, -CO2(Ci-)alquilo, -NH,, -OH, -(Ci-s)alquilo, -alquenilo, -
alquinilo, (Cs-s)cicloalquilo, arilo, heteroanlo, y heterocicloalquilo, cada uno
sustituido o no sustituido.

En otra realizacién, los inhibidores de DPP-IV de la presente invencién
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incluyen compuestos que comprenden:
R

donde

Mes0,1,2,3,405;

nes1,263;

Q' y @? se seleccionan cada uno independientemente del grupo que
consiste en CO, CS, SO, S0O,, y C=NRg;

R, es hidrégeno o se selecciona del grupo que consiste en halo,
perhalo(Cs-ip)alquilo, amino, ciano, tiol, (Ci-so)alquilo, cicloalquilo,
heterocicloalquilo, arilalquilo, heteroarilalquilo, arilo, heteroarilo, carbonil(C;.
a)alquilo, tiocarbonii(C+_.a)alquilo, sulfonil{C.a)alquilo, sulfinil{C,.s)alquilo, imino(C;.
ajalquilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo carbonilo, un grupo
imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido;

R es hidrégeno o se selecciona del grupo que consiste en (Ci-1p)alquilo,
{Car2)cicloalquilo, (Ca2)cicloalquil(Cs-s)alquilo, hetero(Cs.y2)cicloalquil{C1-s)alquilo,
hetero(Cs-12)cicloalquilo, aril(C+-10)alquilo, heteroaril(C4-s)alquilo, (Cs-12)bicicloarilo,
hetero(C..12)bicicloarilo, hetero(C.12)bicicloaril(Cs-s)alquilo, carbonil{(C,.3)alquilo,
tiocarbonil{C.s)alquilo, sulfonil(C.g)alquilo, sulfinil(C.s)alquilo, imino{C1.a)alquilo,
amino, arilo, heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo
carbonilo, un grupo imino, un grupo sulfonilo y un grupo suffinilo, cada uno
sustituido o no sustituido;

R3 se selecciona del grupo que consiste en perhalo(C+-1o)alquilo, amino,
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(Ci-10)alquilo, cicloalquilo, heterocicloalquilo, arilalquilo, heteroarilalquilo, arilo,
heteroarilo, carbonil(C,.3)alquilo, tiocarbonil{(C,.a)alquilo, sulfomil{(Cy.a)alquilo,
sulfinil(C,.3)alquilo, imino(C4.3)alquilo, hidroxilo, alcoxilo, ariloxilo, heteroanioxilo, un
grupo carbonilo, un grupo iImino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido, y un anillo sustituido o no sustituido de 3,4, 5,6 6 7
miembros;

cada R; y Rg es Independientemente hidrégeno, o se selecciona del grupo
que consiste en a sustituido o no sustituido (Ci.ip)alquilo, a sustituido o no
sushtuido (Ci.1p)alcoxilo, ciano, y halo, o donde Rs y Rg se toman juntos para
formar un anillo,

cada Ry se selecciona independientemente del grupo que consiste en halo,
perhalo(C1-io)alquilo, CFa, (Cy.10)alquilo, alquenilo, alquinilo, arilo, heteroarilo,
aminosulfonilo, alquilsulfonilo, arilsulfonilo, heteroarilsulfonilo, ariloxilo,
heteroariloxilo, anlalquilo, heteroarilalquilo, cicloalquilo, heterocicloalquilo, amino,
tiol, ciano, nmitro, hidroxilo, alcoxilo, un grupo carbonilo, un grupo iImino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido; y

Rs es hidrégeno o se selecciona del grupo que consiste en alquilo,
cicloalquilo, heterocicloalquilo, arilalquilo, heteroarilalquilo, bicicloarilo, y
heterobicicloarilo, cada uno sustituido o no sustituido.

En otra realizacion, los inhibidores de DPP-IV de la presente invencidn
incluyen compuestos que comprenden:

un miembro que se selecciona del grupo que consiste en
RsRs T=N Rs Rg J=U

RsRs N=U
R V Ra Q! AL N
N ¥ 1 N 1 N Y-w
9 Y- é& | YW e |
Rj N Ra

1
|
N” R,
Fih 1 A1 ,

I—=Z
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donde

nes1,263;

Q' y Q° se seleccionan cada uno independientemente del grupo que
consiste en CO, CS, SO, SO,, y C=NRqy;

cadade T, U, V, W e Y es independientemente nitrégeno o CR;g, teniendo
en cuenta que nomas de dos de T, U, V, W e Y son nitrégeno;

Ry es hidrogeno o se selecciona del grupo que consiste en halo,
perhalo(Ci-p)alquilo, amino, ciano, tol, (Ci-i0)alquilo, cicloalquilo,
heterocicloalquilo, arilalquilo, heteroarilalquilo, anlo, heteroarilo, carbonil(C;.
s)alquilo, tiocarbonil(C1.a)alquilo, sulfonil{(C,.3)alquile, sulfinil{C.3)alquilo, imino(C,.
ajalquilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo carbonilo, un grupo
imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido;

Rz es hidrégeno o se selecciona del grupo que consiste en (Cy-ig)alquilo,
(Ca-12)cicloalquilo, (Caqz)cicloalquil(Ci-s)alquilo, hetero(Cs.12)cicloalquil(C+-s)alquilo,
hetero(Cz-12)cicloalquilo, aril(C1-10)alquilo, heteroanl(C,-s)alquilo, (Ce12)bicicloanio,
hetero(C4.12)bicicloarilo, hetero{(C..i2)bicicloaril(C4-s)alquilo, carbonl(Ci.a)alquilo,
tiocarbonil(C,.3)alquilo, sulfonil(C,.5)alquilo, sulfinil(C,.s)alquilo, imino(C;.3)alquilo,
amino, anlo, heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo
carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido;

Rj se selecciona del grupo que consiste en perhalo(Cs-io)alquilo, amino,
(Ci-10)alquilo, cicloalquilo, heterocicloalquilo, anlalquilo, heteroarilalquilo, arilo,
heteroarilo, carbonil(C,.3)alquilo, tiocarbonil(C3)alquilo, sulfonil{Cy.a)alquilo,
sulfinil(C.g)alquilo, imino(C,s)alquilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un

grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
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sustituido o no sustituido, y un anillo sustituido o no sustituido de 3, 4, 5,6 6 7
miembros;

cada Rs y Rg es independientemente hidrégeno, o se selecciona del grupo
que consiste en a sustituido o no sustituido (Ci)alquilo, a sustituido o no
sustituido (Ci.ip}alcoxilo, ciano, y halo, o donde Rs y Rg se toman juntos para
formar un anillo;

Re es hidrégeno o se selecciona del grupo que consiste en alquilo,
cicloalquilo, heterocicloalquilo, arlalquile, heteroanlalguilo, bicicloanlo, y
heterobicicloarilo, cada uno sustituido o no sustituido; y

cada Ry se selacciona independientemente del grupo que consiste en
halo, perhalo{C+-o}alquilo, CF3, (C1.10)alquilo, alquenilo, alquinilo, anlo, heteroarilo,
aminosulfonilo, alquilsulfonilo, arilsulfonilo, heteroanisuffonilo, ariloxilo,
heteroariloxilo, anlalquilo, heteroarilalquilo, cicloalquilo, heterocicloalquilo, aming,
tiol, ciano, nitro, hidroxilo, alcoxilo, un grupo carbonilo, un grupo imino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustrituido o no sustituido.

Sustituyente Rj:

Respecto de cada una de las realizaciones y variaciones anteriores, la
presente invencién provee compuestos donde R; se selecciona del grupo que
consiste en amino, (Ci-ig)alquilo, cicloalquilo, heterocicloalquilo, aritalquilo,
heteroarilalquilo, arilo, y heteroarito, cada uno sustituido o no sustituido, y un anillo
sustituido o no sustituido de 3, 4, 5, 6 & 7 miembros.

Ademas, de acuerdo con cada una de las realizaciones y variaciones
antenores, la presente invencién también provee compuestos donde Rj

comprende la férmula

AN

Ri1
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donde R;p ¥ Ry se seleccionan cada uno independientemente del grupo que
consiste en hidrogeno, perhalo(Cs-io)alquilo, amino, (Ci-ig)alquilo, (Ca.
iz)cicloalquilo, hetero(Cs-12)cicloalquilo, arl{Ci-ip)alquilo, heteroaril{(C+-s)alquilo,
(Ces2)bicicloanlo, hetero(C4.q2)bicicloarnlo, carbonil(C.s)alquilo, tiocarbonil(Cy.
a)alquilo, arilo, heteroarito, hidroxilo, alcoxilo, ariloxilo, heteroanloxilo, un grupo
carbonilo, un grupo sulfonilo, y un grupo sulfinilo, cada uno sustituido o no
sustituido, o Ry y Ry; se toman juntos para formar un anilio de 4, 5, 6 6 7
miembros, cada uno sustituide o no sustituido.

De acuerdo con otra variacion de cada una de las realizaciones y
variaciones anteriores, R; es un anillo de 3, 4, 5, 6 6 7 miembros sustituido o no
sustituido, donde Rj3 es un cicloalquilo de 3, 4, 5, 6 6 7 miembros sustituido o no
sustituido, 0 donde R es un heterocicloalquilo de 3, 4, 5, 6 6 7 miembros
sustituido o no sustituido. En otra variacién de lo anterior, Rz @s un anlo sustituido
o no sustituido, o donde Rj es un heteroarilo sustituido o no sustituido.

En una variacién particular de las realizaciones y variaciones anteriores, Rs
se selecciona del grupo que consiste en

FQu G H Qe HO

Falp (Ralp (Fele Relp,
donde p es 0-12 y cada Rg se selecciona independientemente del grupo que
consiste en halo, perhalo(C1-1g)alquilo, CFa, ciano, nitro, hidroxilo, alquilo, arilo,
heteroarilo, aminosulfonilo, alquilsulfonilo, anisulfonilo, heteroarilsulfonilo, ariloxlo,
heteroariloxilo, anlalquilo, heteroarilalquilo, cicloalquilo, heterocicloalquilo, amino,
tiol, alcoxilo, un grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo
sulfinilo, cada uno sustituido o no sustituido.

En otra variacion particular de las realizaciones y variaciones antenores, R;
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se selecciona del grupo que consiste en

A R, H H Qe HO

(Felr (Rg)r e (Ra)r,

donde r es 0-13 y cada Hg se selecciona independientemente del grupo que
consiste en halo, perhalo(Cs-1g)alquilo, CF3, ciano, nitro, hidroxilo, alquilo, anlo,
heteroarlo, aminosulfonilo, alquilsulfonilo, anlsulfonilo, heteroanisulfonilo, anloxilo,
heteroanioxilo, arilalquilo, heteroarilalquilo, cicloalquilo, heterocicloalquilo, amino,
tiol, alcoxilo, un grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo
sulfinilo, cada uno sustituido o no sustituido.

De acuerdo con cada una de las realizaciones y variaciones anteriores, los
inhibidores de DPP-IV de la presente invencion pueden comprender compuestos
donde Rj es un heteroarilo sustituido o no sustituido seleccionado del grupo que
consiste en furano, tiofeno, pirrol, pirazol, tnazol, isoxazol, oxazol, tiazol, isotiazol,
oxadiazol, piridina, pindazina, pinmidina, pirazina, triazina, benzofurano,
isobenzofurano, benzotiofeno, isobenzotiofeno, imidazol, benzimidazol, indol,
isoindol, quinolina, isoquinolina, cinolina, quinazolina, nafttirdina, piridopiridina,
quinoxalina, ftalazina y benzotiazol, cada uno sustituido o no sustituido.

Ademas, de acuerdo con las realizaciones y variaciones anteriores, Rs
puede seleccionarse del grupo que consiste en (Cs.i2)cicloalquilo, hetero{(Cs-
jz)Cicloalquilo, aril{C,-jg)alquilo, heteroaril{(C;-s)alquilo, (Cg.g2)bicicloarilo, y
hetero{C..12)bicicloarilo, cada uno sustituido o no sustituido. En otra variacion, Rs
es un anillo de {C3-7)cicloalquilo sustituido o no sustituido, que comprende
opcionaimente O, N(O), N, S, SO, SO, 0 un grupo carbonilo en el anillo.

De acuerdo con cada una de las realizaciones y variaciones anteriores, Ra

también puede estar sustituido, de modo que R3 comprende un sustituyente
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seleccionado del grupo que consiste en una amina primana, secundaria terciana,
un heterocicloalquilo que comprende un &tomo de nitrégeno en el anillo, y un
heteroanlo que comprende un atomo de nitrégenc en el anillo.

En vanaciones particulares de la presente invencién, R; comprende un
atomo de nitrégenc basico que es capaz de interactuar con la cadena lateral de
acido carboxilico de un residuo del sitio activo de una proteina. En una variacion,
el nitrégeno bésico de R, esta separado del &tomo del anillo al que esta unido R,
por 1-5 dtomos. En otra vanacion, el atomo de nitrégeno basico forma parte de
una amina primaria, secundaria o terciaria. En aun otra vanacién, el atomo de
nitrégeno basico es un atomo de nitrégeno de un anille de heterocicloalquilo o
heteroarilo.

En una variacién de cada una de las realizaciones de la presente invencion,
R3 incluye un nitrégeno basico capaz de interactuar con la cadena lateral de dcido
carboxilico de un residuo DP-4 en el sitio activo, y, por consiguiente, contribuye a
la afinidad de unién del compuesto con DP-4. Sobre la base de las estructuras
cristalnas obtenidas por los solicitantes, la interaccion observada entre el
sustituyente de nitrégeno basico y el acido carboxilico parece realizarse a través
de una union hidrégeno o a través de la formacion de un puente de sal.

El nitrégeno basico de Rj en esta variacién que provee la interaccién con la
cadena lateral de &acido carboxilico deseada tipicamente no estd unido
directamente al atomo del anillo al que esta unido Ra. En este caso, el nitrégeno
basico puede ser parte de un sustituyente de la porcion Rj total. Por ejemplo, en
el caso en que R; es 3-amino-pipendinil-1-ilo, el nitrégeno basico es el grupo 3-
amino, y no el nitrégeno del anillo de pipendina. Por consiguiente, R; puede

contemplarse como un anillo de piperidina sustituido, que comprende ademas una



62

amina como sustituyente de nitrégeno basico. En una variacién particular, el
nitrégeno basico de R; esta opcionalmente separado del atomo del anillo al que
esta unido R3 por 1-5 atomos.

La porcién del 4tomo de nitrdgeno basico de R; puede seleccionarse
opcionalmente del grupo que consiste en una amina primaria, secundaria o
terciaria, un heterocicloalquilo que comprende un atomo de nitrégeno en el anillo,
un heteroarilo que comprende un atomo de nitrégeno en el anillo, asi como otras
porciones que contienen nitrégenc, donde el nitrégeno puede actuar como una
base de Lewis. Ademas de las porciones que contienen nitrégeno basico, se
contempla que otras bases de Lewis, tales como oxigeno con pares solitarios
bésicos, puedan ser capaces de interactuar con la cadena lateral de acido
carboxilico de un residuo DP-4 en el sitio activo.

En determinadas realizaciones, se dice que R; estd sustituido
adicionalments con uno o mas sustituyentes Rs. Se destaca que al menos uno de
los sustituyentes Rs puede comprender el 4&tomo de nitrégeno basico capaz de
proporcionar la interaccion con la cadena lateral de acido carboxilico. En este
caso, Ry puede comprender opcionalmente una porcion seleccionada del grupo
que consiste en una amina primaria, secundaria o terciaria, un heterocicloalquilo
que comprende un atomo de nitrégeno en el anillo, un heteroarilo que comprende
un atomo de nitrégeno en el anillo, asi como otras porciones que contienen
nitrégeno, donde el nitrégeno puade actuar como base de Lewis.

Los ejemplos particulares de porciones con nitrégenos basicos de acuerdo
con esta variacién incluyen, sin limitaciones, -NH,, -NH(C1.5 alquil), -N(C1.s alquil)z,
piperazina, imidazol, y piridina. Otros grupos Rj particulares que comprenden un

nitrégeno bdsico incluyen, sin limitaciones, 3-amino-piperidinil-1-ilo, 3-aminometil-
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pirrolidin-1-llo,  3-aminoazetidin-1-ilo, = 3-amino-3-metilpiperidin-1-ilo,  3-
aminociclopent-1-ilo, 3-aminometilciclopent-1-ilo, 3-aminometilciclohex-1-ilo, 3-
aminohexahidroazepin-1-ilo, 3-amino-ciclohex-1-ilo, piperazin-1-ilo,
homopiperazin-1-ilo, 3-amino-pirrolidin-1-lo, R-3-aminopiperidin-1-ilo, R-3-amino-
3-metilpipendin-1-ilo, 3-amino-ciclohex-1-1lo, 3-amino-ciclopent-1-ilo, y 3-amino-
pirrolidin-1-ito, cada uno opcionalmente sustituido adicionalmente.

Respecto de una vanacion particular, al menos un Rg comprende un atomo
de nitrégeno basico capaz de interactuar con una cadena lateral de acido
carboxilico de un sitio activo de una proteina. En otra variacién particular, el Atomo
de nitrégeno bdsico farma parte de una amina pnmana, secundana o terciaria. En
otra variacion de los compuestos anteriores, el atomo de nitrégeno basico es un
atomo de nitrégeno de un anillo de heterocicloalquilo, que comprende un dtomo
de nitr6geno en el anillo, o un heteroarilo que comprende un atomo de nitrégenc
en el anillo.

En una variacion de cada una de las realizaciones de la presente invencion,
al menos un Rg es una amina pnimaria, secundaria o terciaria. En otra variacién, al
menos un Rs es un heterocicloalquilo sustituido o no sustituido que comprende un
atomo de nitr6geno en el anillo, o un heteroanlo sushtuido o no sustituido que
comprende un &tomao de nitrégeno en el anillo. En atn otra variacién particular, al
menos un Rp se selecciona del grupo que consiste en -NHz, -NH(C.s alquilo), -
N(C:s alquil)z, piperazina, imidazol, y piridina.

De acuerdo con cada una de las realizaciones y variaciones anteriores, R,
se selecciona del grupo que consiste en 3-amino-piperidinil-1-ito, 3-aminometil-
pirrolidin-1-llo,  3-aminocazetidin-1-ilo,  3-amino-3-metilpiperidin-1-ilo,  3-

aminociclopent-1-ilo, 3-aminometilciclopent-1-ilo, 3-aminometilciclohex-1-ilo, 3-

&



aminohexahidroazepin-1-ilo, 3-amino-ciclohex-1-ilo, piperazin-1-ilo,
homopiperazin-1-ilo, 3-amino-pirrolidin-1-ilo, R-3-aminopiperidin-1-ilo, R-3-amino-
3-metilpiperidin-1-tlo, 3-amino-ciclohex-1-ilo, 3-amino-ciclopent-1-ilo, y 3-amino-
pirrolidin-1-ilo, cada uno sustituido o no sustituido

En una vanacién particular, al menos uno de Q' y Q® es CO. En otra
variacion de los compuestos anteriores, Q' y Q% son CO.

Sustituyente M:

En otra variacion particular, la presente invencidn provee compuestos
donde M es nitrégeno. En aln otra variacion particular, M es CR,; y donde R, se
selecciona del grupo que consiste en

A\B /B\

LT

B—B =8
donde

Aas S, 0o NRy;

Bes CRxoN;

Ry se selecciona independientemente del grupo que consiste en
hidrégeno, halo, perhalo(C-1g)alquilo, amino, tiol, ciano, CFa, nitro, (C4-1g)alquilo,
(Cs.12)cicloalquilo, hetero(Cs-1p)cicloalguilo, aril(C4-1)alquilo, heteroaril(C4-s)alquilo,
(Ca-12)bicicloanlo, hetero(Cg.12)bicicloarilo, carbonil{C,.3)alquilo, tiocarbonil(C,.
a)alquilo, arilo, heteroarilo, hidroxilo, alcoxilo, anloxilo, heteroanloxilo, un grupo
imino, un grupo carbonilo, aminosulfonilo, alquilsulfonilo, arilsulfonilo,
heteroarilsulfonilo, y un grupo sulfinilo, cada uno sustituido o no sustituido; y

R.¢ se selecciona independientemente del grupo que consiste en
hidrégeno, perhalo(Ci-io)alquilo, amino, (Ci-ig)alquilo, (Css2)cicloaiquilo,

hetero(Ca-v2)cicloalquilo, aril{C4-o)alquilo, heteroanl{C-s)alquilo, (Cg.12)bicicloarilo,
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hetero(Cs.12)bicicloanlo, carbonil(Cy.s)alquilo, tocarbonil(Cqs)alquilo, anlo,
heteroarilo, hidroxilo, alcoxilo, ariloxilo, hetercariloxilo, un grupo imino, un grupo
carbonilo, aminosulfonilo, alquilsulfonilo, arilsulfonilo, heteroarilsulfonilo, y un
grupo sulfinilo, cada uno sustituido o no sustituido

En otra vanacién particular, la presente invencién provee compuestos
donde M es CR, y donde R, se Sﬂacciona del QERD que consiste_en

dao T da LT

donde u es 0, 1, 2, 3, 4 6 5; y cada Rye se selecciona independientemente del
grupo que consiste en halo, perhalo{C;-10)alquilo, CFa, (Cs-10)alquilo, alquenilo,
alquinilo, arilo, heteroarilo, aminosulfonilo, alquilsulfonilo, arilsulfonilo,
heteroarilsulfonilo, anloxilo, heteroariloxito, arilalquilo, heteroarilalquilo, cicloalquilo,
heterocicloalquilo, amino, tiol, ciano, nitro, hidroxilo, alcoxilo, un grupo carbonilo,
un grupo Imina, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no
sustituido.

En adn ofra variacién, se proporcionan compuestos donde M es CR, ¥
donde R4 se selecciona del grupo que consiste en

LA A

s-—

donde ses 0, 1, 2 6 3; y cada Ry se selecciona independientemente del grupo que
consiste en halo, perhalo{C,-g)alquilo, CF3, (Ci.10)alquilo, alquenilo, alquinilo, arilo,
heteroarilo, aminosulfonilo, alquilsulfonilo, arilsulfonilo, heteroarilsulfonilo, ariloxilo,
heteroariloxilo, arilalquilo, heteroarilalquilo, cicloalquilo, heterocicloalquilo, amino,

tiol, ciano, nitro, hidroxilo, alcoxilo, un grupo carbonilo, un grupo imino, un grupo
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sulforulo y un grupo sulfinilo, cada uno sustituido o no sustituido.

En variaciones particulares de la presente invencién, se proporcionan
compuestos donde Rs y Rgson hidrégeno. En aun otra vanacidn, Rs y Rg se toman
juntos para formar un anillo. En adn otra variacién, al menos uno de Rsy Rges un
halure, tal como fldor.

En otra variacion de la invencion, se proporcionan compuestos donde al
menos uno de Rs y Rg s un -(Cy.g)alquilenoR,; sustituido o no sushituido, donde
Rs3 se selecciona del grupo que consiste en (Caio)cicloalquilo, hetero{C
12)cicloalquilo, (Ce.iz)arilo, hetero(Cs.iz)arilo, (Ce.g)bicicloalquilo, hetero(Cg.
12)bicicloalquilo, (Cg.12)bicicloaril y hatero(C..2)bicicloarilo, cada uno sustituido o no
sustituido.

En otra vanacién particular de los compuestos anteriores, Rs y Rg son
hidrégeno, M es 1 6 2, y cada Ry se selecciona independientemente del grupo que
consiste en halo, perhalo(Ci-10)alquilo, CF3, ciano, nitro, hidroxilo, alquilo,
alquenilo, alquinilo, arilo, heteroarilo, aminosulfonilo, alquilsulfonilo, arnilsulfonilo,
heteroarilsulfonilo, ariloxio, heteroariloxilo, arilalquilo, heteroarilalquilo, cicloalquilo,
heterocicloalquilo, amino, tiol, alcoxilo, un grupo carbonilo, un grupo imino, un
grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido.

Respecto de una variacién particular de la invencion, se proporcionan
compuestos donde dos R7 se toman juntos para formar un anillo fusionado o con
puentes sustituido o no s;Jstituido.

En adn otra variacién particular, se proporcionan compuestos dondenes 1,
2 6 3; y R; y Rg son hidrégeno. En otra variacién, n es 1 6 2; R, se selecciona del

grupo que consiste en amino, alcoxilo, ariloxilo, heteroariloxilo, un grupo carbonilo,
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un grupo imino, un grupo sulfonilo y un grupo sulfinilo, y un anillo sustituido o no
sustituido de 4, 5, 6 6 7 miembros; y Rs y Rg son hidrégeno.

En una variacién particular de los compuestos anteriores, Rs y Rs son
hidrégeno y R; es 2-ciano. En otra vanacion del compuesto anterior, n es 1. En
aun otra vanacién particular de los compuestos anteriores, nes 1,26 3; Rs ¥y Re
son hidrégeno; y R; se selecciona del grupo que consiste en (Cs.12)cicloalquito,
hetero(Ca-12)cicloalquilo, anil{Cy-1p)alquilo, heteroanl{C,-s)alquilo, (Cq.1z)bicicloarilo,
y hetero(C4.1z)bicicloarilo, cada uno sustituido o no sustituido.

De acuerdo con una variacion particular de los compuestos antenores, n es
1, 2 6 3; R5 y Rg son hidrégeno; y cada Ry se selecciona independientemente del
grupo que consiste en halo, perhalo{Cs-1o}alquilo, alquenilo, alquinilo, CF3, ciano,
nitro, hidroxilo, heteroarilo, ariloxilo, heteroariloxilo, alcoxilo, un grupo carbonilo, un
grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no
sustituido.

Sustituyente R;:

En variaciones particulares de lo anterior, se proporcionan compuestos
donde dos R; se toman juntos para formar un anillo fusionado sustituido o no
sustituido. En otra variacién particular, dos Ry se toman juntos para formar un
anillo con puentes sustituido o no sustituido.

De acuerdo con una variacion particular de los compuestos antenores, dos
de T, U, V, W e Y se toman juntos y se sustituyen con las valencias disponibles
para formar un anillo fusionado o ¢con puentes sustituido o no sustituido, con el
anillo anterior formadoporT,U,V,We Y.

Sustituyente R;:
De acuerdo con cada una de las realizaciones y variaciones anteriores, la
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presente invencion provee compuestos donde R; es un (Cy.ip)alquilo sustituido o
no sustituido. En otra variacién, Rz es un (C,.s)alquilo sustituido o no sustituido. En
aun otra varnacion, Rz es -Y-Z, donde Y es un conector que proporciona una
separacién de 1, 2 6 3 atomos entre Z y el anillo al que esta umido Y, donde los
atomos del conector que proporcionan la separacion se seleccionan del grupo que
consiste en atomos de carbono, oxigeno, nitrégeno y azufre; y Z es hidrégeno o
se selecciona del grupo que consiste en (Ci-ip)alquilo, {Ca.yz)cicloalquilo,
hetero(Ca-12)cicloalquilo, anl(Cq-1g)alquilo, heteroanl(Cs-s)alquilo, (Ce.12)bicicloanlo,
hetero(Ca.12)bicicloarilo, carbonil(C.a)alquilo, tiocarbonil(Cy.s)alquilo, sulfonil{Ci.
a)alquilo, sulfinil{C.)alquilo, imino(C1.g)alquilo, amino, arilo, heteroarilo, hidroxilo,
alcoxilo, ariloxilo, heteroanloxilo, alquenilo, alquinilo, un grupo carbonilo, ciano, un
grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no
sustituido.

En aun otra vanaclon R se seleoclona del grupo que consiste en

B--"B B———B
donde A as S, O o0 NRxs; B es CRz; 0 N; Rxa se selecciona independientemente
del grupo que consiste en hidrégeno, halo, perhalo(C;-10)alquilo, amino, tiol, ciano,
CFa, nitro, (Ci-10)alquilo, (Ca.i)cicloalquilo, hetero(Cs-1z)cicloalquilo, aril(Cs-
io)alquilo, heteroaril{Cs-s)alquilo, (Ce.12)bicicloarilo, hetero(Cg.2)bicicloarilo,
carbonil{C1.s)alquilo, tiocarbonil(C+.z)alquilo, anlo, heteroarilo, hidroxilo, alcoxilo,
ariloxilo, heteroanloxilo, un grupo imino, un grupo carbonilo, aminosulfonilo,
alquilsulfonilo, anlsulfonilo, heteroarilsulfonilo, y un grupo sulfinilo, cada uno
sustituido o no sustituido; y Rz4 se selecciona independientemente del grupo que

consiste en hidrégeno, perhalo(Ci-so)alquilo, amino, (Ci-ro)alquilo, (Ca
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1z)cicloalquilo, hetero{Cs-qz)cicloalquilo, anl{C;-qo)alquilo, heteroanl{C,-s}alquilo,
(Cs.12)bicicloarilo, hetero{Cs.12)bicicloarilo, carbonil{Ci.z)alquilo, tiocarbonil(C;.
a)alquilo, anlo, heteroanlo, hidroxilo, alcoxilo, anloxilo, heteroariloxilo, un grupo
imino, un grupo carbonilo, aminosulfonilo, alquilsulfonilo, anlsulfonilo,
heteroanisulfonilo, y un grupo sulfinilo, cada uno sustituido o no sustituido.
En adn otra vanacion, Hsti selecciona dil Erupo que con_sis‘_,te en
(FI"M)! * (|!|10)t e (Fllw)t U!‘m)t,

donde tes 0, 1, 2, 3, 4 6 5; y cada Ris se selecciona independientemente del
grupo que consiste en halo, perhalo(Cq-yo)alquilo, CFa, (Ci.10)alquilo, alquenilo,
alquinilo, arlo, heteroarilo, aminosulfonilo, alquilsulfonilo, anisulfonilo,
heteroarilsulfonilo, ariloxilo, heteroariloxilo, arilalquilo, heteroarilalquilo, cicloalquilo,
heterocicloalquilo, amino, tiol, ciano, nitro, hidroxilo, alcoxilo, un grupo carbonilo,
un grupo imina, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no
sustituido.

Los ejemplos particulares de inhibidores de DPP-IV de acuerdo con la
presente invencién incluyen, sin limitaciones:
2-(6-cloro-2,4-dioxo-3,4-dihidro-2H-pinmidin-1-ilmetil)-benzonitrilo;
2-(6-cloro-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil)-benzonitrilo;
2-{6-[3-amino-piperidin-1-il]-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-iimetil}-
benzonitrilo;
2-{6-[3-amino-piperidin-1-il]-3-etil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil}-
benzonitrilo;
2-{6-[3-amino-piperidin-1-il}-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-iimetil}-

benzonitrilo;
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2-{6-[3-amino-piperidin-1-1l}-5-cloro-3-meti-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-
iimetil}-benzonitrito;
6-[3-amino-pipendin-1-il]-1-(2-bromo-bencil)-1H-pinmidin-2,4-diona;
6-[3-amino-pipendin-1-il}-1-(2-iocdo-bencil)-1H-pinmidin-2,4-diona;
6-{3-amino-piperidin-1-il]-1-(2-bromo-5-fluoro-bencil)-3-metit-1H-pirimidin-2,4-
diona;
6-[3-amino-piperidin-1-il]-1-(2-cloro-5-fluoro-bencil)-3-metil-1H-pirimidin-2,4-diona;
6-[3-amino-piperidin-1-il]-1-(2-cloro-4-fluoro-bencil)-3-metil-1H-pinmidin-2,4-diona;
6-[3-amino-piperidin-1-il]-1-(2-bromo-bencit)-3-metil-1H-pinmidin-2,4-diona;
2-{6-[azepan-3(t)-llamino]-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil}-
benzonitrilo (14);
2-{6-[3(+)-amino-azepan-1-i}-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-limetil}-
benzonitrilo;
2-[6-(2-amino-etilamino)-3-etil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-imetil}-
benzonitrilo;
2-{6-[3-amino-piperidin-1-il}-3-(3-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-
ilmetil}-benzonitrilo;
2-{6-{3-amino-piperidin-1-il]-3-(2-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-
ilmetil}-benzonitrilo;
2-{6-[3-amino-piperidin-1-il]-3-(4-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-
ilmetil}-benzonitrilo;
2-[6-(3-amino-piperidin-1-il)-3-(1H-benzoimidazol-2-iimetil)-2,4-dioxo-3,4-dihidro-
2H-pirimidin-1-ilmetil]-benzonitrilo;
2-{6-[3-amino-piperidin-1-il]-2,4-dioxo-3-(4-pirazol-1-il-bencil)-3,4-dihidro-2H-

pirimidin-1-ilmetil}-benzonitrilo;
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2-{6-[3-amino-pipendin-1-l]-2,4-dioxo-3-(3-pirrol-1-il-bencil)-3,4-dihidro-2H-
pirimidin-1-ilmetil}-benzonitrilo;
6-[3-amino-pipendin-1-il]-3-(2-ciano-bencil)-2,6-dioxo-3,6-dihidro-2H-pirimidin-1-
iimetil]-tiofeno-3-carbonitnlo;

metil éster de Acido 3-{4-[3-amino-pipendin-1-1[}-3-(2-ciano-bencil)-2,6-dioxo-3,6-
dihidro-2H-pinmidin-1-ilmetil}-benzoico;

acido  3-{4-[3-amino-pipendin-1-l]-3-(2-ciano-bencil)-2,6-dioxo-3,6-dihidro-2H-
pinmidin-1-ilmetil}-benzoico;
6-[3-amino-piperidin-1-il}-1,3-bis-(2-bromo-5-fluoro-bencil)- t H-pirimidin-2,4-diona;
2-{6-[3(R)-amino-piperidin-1-il]-5-cloro-2,4-dioxo-3,4-dihidro-2H-pirimidin-1 -ilmetil}-
benzonitrilo;

6-[3 (R)-amino-pipendin-1-il}-1-(2,5-dicloro-bencil)-3-metil- 1 H-pirimidin-2,4-diona;
6-[3 (R)-amino-pipendin-1-ii]-1-(2-cloro-3,6-di-luoro-bencil)-3-metil- 1H-pirimidin-
2,4-diona;
(R)-2-((6-(3-amino-3-mefilpiperidin-1-il}-3-metil-2,4-dioxo-3,4-dihidropirimidin-
1(2H)-il)metil)-4-fluorobenzonitnlo; y
2-[6-(3-amino-piperidin-1-il)-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil}-4-
fluoro-benzonitrilo.

Los ejemplos particulares de inhibidores de DPP-IV de acuerdo con la
presente invencion incluyen ademas:
2-{6-[3(R)-amino-piperidin-1-il}-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin- 1 -iimetil}-
benzonitrilo;
2-{6-[3(R)-amino-piperidin-1-il]-3-etil-2,4-dioxo-3,4-dihidro-2H-pinmidin-1-ilmetil}-
benzonitrilo;

2-{6-[3(R)-amino-piperidin-1-i]-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-1lmetil}-
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benzonitnio;
2-{6{3(R)-amino-piperidin-1-il}-5-cloro-3-metil-2,4-dioxo-3,4-dihidro-2H-pinmidin-1-
iimetil}-benzonitnio;

6-[3 (R)-amino-piperidin-1-il}-1-(2-bromo-benctl)-1H-pirimidin-2,4-diona;

63 (R)-amino-piperidin-1-il}-1-(2-iodo-bencil)-1H-pinmidin-2,4-diona,

6-[3 (R)-amino-pipendin-1-i1}-1-(2-bromo-5-fluoro-bencil)-3-metl- 1H-pinmidin-2,4-
diona,

6-[3 (R)-amino-piperidin-1-il}-1-(2-cloro-5-fluoro-bencil)-3-metil-1H-pinmidin-2,4-
diona;

6-[3 (R)-amino-piperidin-1-ii]-1-(2-cloro-4-fluoro-bencil)-3-metil-1H-pirimidin-2,4-
diona;

63 (R)-amino-piperidin-1-il]-1-(2-bromo-bencil)-3-metil- 1 H-pirimidin-2,4-diona;
2-{6-[3(R)-amino-piperidin-1-il}-3-(3-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-
pirimidin-1-1lmetil}-benzonitrilo;
2-{6-[3(R)-amino-pipendin-1-il}-3-(2-ciano-bencil}-2,4-dioxo-3,4-dihidro-2H-
pinmidin-1-iimetil}-benzonitrilo;
2-{6-[3(R)-amino-piperidin-1-il]-3-(4-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-
pirimidin-1-ilmetil}-benzonitnlo;
2-[6-(3-amino-piperidin-1-il)-3-(1H-benzoimidazol-2-iimetil)-2,4-dioxo-3,4-dihidro-
2H-pirimidin-1-ilmetil}-benzonitrilo
2-{6-[3(R)-amino-piperidin-1-il}-2,4-dioxo-3-(4-pirazol-1-il-bencil)-3,4-dihidro-2H-
pirimidin-1-ilmetil}-benzonitrilo;
2-{6-[3(R}-amino-pipendin-1-il}-2,4-dioxo-3-(3-pirrol-1-il-bencil)-3,4-dihidro-2H-
pinmidin-1-ilmetil}-benzonitnlo;

6-[3 (R)-amino-piperidin-1-il]-3-(2-ciano-bencil)-2,6-dioxo-3,6-dihidro-2H-pirimidin-
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1-ilmetil)-tiofeno-3-carbonitrilo;

metil ééter de acido 3-{4-[3(R)-amino-piperidin-1-il}-3-(2-ciano-bencil)-2,6-dioxo-
3,6-~dihidro-2H-pirimidin-1-ilmetil}-benzoico;

acido 3-{4-[3(R)-amino-piperidin-1-l]-3-(2-ciano-bencil)-2,6-dioxo-3,6-dihidro-2H-
pirimidin-1-lmetil}-benzoico;
6-{3(R)-amino-pipendin-1-il]-1,3-bis-(2-bromo-5-flucro-bencil)- 1H-pirimidin-2,4-
diona; y
2-6-(3(R)-amino-piperidin-1-il)-3-metil-2,4-dioxo-3,4-dihidro-2H-pinmidin-1-ilmetil)-
4-fluoro-benzonitnio.

En otra realizacion, la presente invencién provee los compuestos bajo la
forma de una sal aceptable para el uso farmacéutico.

En adn otra realizacién, la presente invencién provee los compuestos
presentaes en una mezcla de esterecisémeros. En aln otra realizacion, la presente
invencion provee los compuestos como esterecisémeros individuales.

En adn otra realizacién, la presente invencion provee composiciones
farmacéuticas que comprenden el compuesto como ingrediente activo. En aun
otra variacion, la presente invencion provee composiciones farmacéuticas, donde
la composicién es una formulacién sélida adaptada para administracién oral. En
aun otra variacién particular, la presente invencién provee una composicion
farmacéutica, donde la composicién es una tableta. En otra vanacién particular, la
presente invencion provee la composicién farmacéutica, donde 1a composicion es
una formulacién liquida adaptada para una administracién oral. En aun otra
vanacion particular, la presente invencién provee una composicién farmacéutica,
donde la composicidn es una formulacion liquida adaptada para una

administracion parenteral.
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En aln otra variacion particular, la presente invencion provee la
composicién farmacéutica que comprende el compuesto de la invencién, donde la
composicién estd adaptada para una administracion a través de una ruta
seleccionada del grupo que consiste en via oral, parenteral, intraperitoneal,
intravenosa, Intraartenal, transdérmica, sublingual, ntramuscular, rectal,
transbucal, intranasal, liposomal, por inhalacién, vaginal, intraocular, por
administracién local (por ejemplo, por catéter o stent), subcutanea, intraadipésica,
intraarticular e intratecal.

En otra realizacién, la presente invencion provee un conjunto de elementos
que comprende un compuesto de la praesente invencion, e instrucciones que
comprenden una 0 mas formas de informacién, seleccionadas del grupo que
consiste en la indicacion del estado de enfermedad para el cual puede
administrarse el compuesto, informacién de almacenamiento del compuesto,
informacién de dosificacion e instrucciones respecto de como administrar
compuesto. En otra realizacion, la presente invencién provee el conjunto de
elementos, que comprende el compuesto en una forma de dosificaciones
multiples.

En otra realizacion, la presente invencién provee un articulo de fabricacién
que comprende un compuesto de la presente invencién y materiales de envasado.
En otra variacién, el material de envasado comprende un recipiente para alojar el
compuesto. En aln otra variacién, la invencién provee el articulo de fabricacion,
donde el racipiente comprende una etiqueta que indica uno o0 mas miembros del
grupo que consiste en el estado de enfermedad para el cual se administra el
compuesto, informacién de almacenamiento, informacién de dosificacién y/o

instrucciones sobre cémo administrar la composicion.
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En otra vanacidn, la presente invencién provee el articulo de fabricacién,
donde el articulo de fabricacién comprende el compuesto en una forma de dosis
multiples.

En otra realizacién, la presente invencion provee un método para inhibir
DPP-iV, que comprende poner en contacto DPP-IV con un compuesto de acuerdo
con la presente invencion.

En ofra realizacién, la presente invencion provee un método para inhibir
DPP-IV, que comprende introducir un compuesto de acuerdo con la presente
Invencion en un sujeto, con el fin de inhibir DPP-IV m vivo.

En otra realizacion, la prasente invencidn provee un método para inhibir
DPP-IV, que comprende administrar un pnmer compuesto a un sujeto, que se
convierte in vivo en un segundo compuesto, donde el segundo compuesto inhtbe
DPP-IV in vivo, donde el segundo compuesto es un compuesto de la presente
invencion.

En ofra realizacién, la presente invencién provee un método terapéutico
que comprende: administrar un compuesto de acuerdo con la presente invencién
a un sujeto.

En otra realizacién, la presente invencién provee un método para tratar un
estado de enfermedad, a cuya patologia y/o sintomatologia contnbuye la actividad
que presenta DPP-IV, donde el método comprende introducir un compuesto de la
presente invencién en un sujeto, en una cantidad efectiva para el uso terapéutico
para el estado de enfermedad.

En otra realizacién, la presente invencion provee un método para tratar el
cancer en un paciente que lo necesita, que comprende administrar a dicho

paciente una cantidad efectiva para el uso terapéutico de un compuesto de
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acuerdo con la presente invencion.

En otra realizacién, la presente invencion provee un método para tratar una
enfermedad, donde la enfermedad es diabetes tipo 1 o tipo Il

En otra realizacién, la presente invencién provee un método para tratar
trastomos autoinmunes, tales como, sin limitaciones, artntis reumatoide, psonasis
y esclerosis maltiple, en un paciente que lo necesita, que comprende administrar a
dicho paciente una cantidad efectiva para el uso terapéutico de un compuesto de
acuerdo con la presente invencion.

En aun otra realizacidn, la presente invencién provee un método para tratar
el cancer, donde el cancer a tratar es cancer colorrectal, de préstata, de mama, de
tiroides, de piel, de pulmén o de cabeza y cuello.

En otra reahzacién, la presente invencién provee un método para tratar una
condicién caracterizada por la activacion o la concentracion inadecuada de
Iinfocitos o células hematopoyéticas en un paciente que lo necesita, que
comprende administrar a dicho paciente una cantidad efectiva para el uso
terapéutico de un compuesto de acuerdo con la presente invencion.

En otra realizacidn, la presente invencién provee un método para tratar la
infeccién de HIV en un paciente que lo necesita, que comprende administrar a
dicho paciente una cantidad efectiva para el uso terapéutico de un compuesto de
acuerdo con la presente invencion.

En aun otra realizacién, la presente invencion provee un método para tratar
a condicién caracterizada por la activacion o la concentracion inadecuada de
linfocitos o células hematopoyéticas en un paciente que lo necesita, donde la
condicién es un efecto colateral de la quimioterapia o la terapia con radiacion.

En alin otra realizacién, la presente invencién provee un método para tratar
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una condicion caractenzada por la activacién o la concentracién inadecuada de
linfocitos o células hematopoyéticas en un paciente que lo necesita, donde la
condicién es el resultado de una falla renal.

En atn otra realizacion, la presente invencién provee un método para tratar
una condicién caracterizada por la activacion o la concentracién inadecuada de
hnfocitos o células hematopoyéticas en un paciente que lo necesita, donde la
condicion es el resultado de un trastomo en la médula dsea.

En otra realizacion, la presente invencion provee un método para tratar una
condicion caracterizada por sintomas de inmunodeficiencia en un paciente que lo
necesita, que comprende administrar a dicho paciente una cantidad efectiva para
el uso terapéutico de un compuesto de acuerdo con la presente Invencion.

En ain otra realizacién, la presente invencion provee un proceso para

producir una pirimidin-diona de férmula:

donde

Mes N o CRy;

R2 es hidrogeno o se selecciona del grupo que consiste en (Ci-10)alquilo,
(Ca-12)cicloalquilo, {Ca.12)cicloalquil(C-s)alquilo, hetero(Cs.12)cicloalquil(C,-s)alquilo,
hetero(Cs-12)cicloalquilo, arnil{(C4-10)alquilo, heteroaril(C,-s)alquilo, (Cg.12)bicicloarilo,
hetero(Ca.12)bicicloarilo, hetero{Ca-12)bicicloanl{C1-s)alquilo, carbonil(C+.3)alquilo,
tiocarbonil{C.s)alquilo, sulfonil{(C1.s)alquilo, sulfinil(C_a)alquilo, imino{Cis)alquilo,

amino, arilo, heteroarilo, hidroxilo, alcoxilo, arloxilo, heteroariloxilo, un grupo
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carbonilo, un grupo imino, un grupo sulforulo y un grupo sulfinlo, cada uno
sustituido o no sustituido;

Rs se selecciona del grupo que consiste en perhalo{C4-y0)alquilo, amino,
(Ci-10)alquilo, cicloalquilo, heterocicloalquilo, arilalquilo, heteroanlalquilo, arilo,
heteroarilo, carbonil(Cq.a)alquilo, tiocarbonil{(Cig)alquilo, sulfonil{C.3)alquilo,
sulfinil{(C4.s)alquilo, imino{C1.3)alquilo, hidroxilo, alcoxilo, anloxilo, heteroariloxile, un
grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinillo, cada uno
sustituido o0 no sustituido, y un anillo sustituido o no sustituido de 3, 4, 5,6 6 7
miembros;

Rs es hidrogeno o se selecciona del grupo que consiste an halo,
perhalo(Ci-ig)alquilo, amino, c¢iano, tiol, (Ci-o)alquilo, cicloalquilo,
heterocicloaiquilo, arilalquilo, heteroarilalquilo, anlo, heteroarilo, carbonil(C;.
a)alquilo, tiocarbonil(C,.s)alquilo, sutfonii(C4.s)alquilo, sulfinil(C.a)alquilo, imino(C.
ajalquilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo carbonilo, un grupo
imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido;

L es un conector que proporciona una separaciéon de 1, 2 6 3 &tomos entre
Xy el anillo al que esta unido L, donde los &tomos del conector que proporcionan
la separacion se seleccionan del grupo que consiste en 4tomos de carbono,
oxigeno, nitrégeno y azufre; y

X se selecciona del grupo que consiste en (Cs-1g)alquilo, (Ca.12)cicloalquilo,
hetero(Cs-12)cicloalquilo, anl{Ci-1¢)alquilo, heteroaril(C-s)alquilo, (Ce-12)bicicloarilo,
hetero(C..12)bicicloanlo, carbonil(C1.s)alquilo, tiocarbonil(Cy.s)alquilo, sulfonil(C;.
a)alquilo, sulfinil(C.a)alquilo, imino(C,.3)alquilo, amino, arilo, heteroarilo, tudroxilo,
alcoxilo, ariloxilo, heteroariloxilo, alquenilo, alquinilo, un grupo carbonilo, ciano, un

grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no
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sustituido;
donde el proceso comprende los siguientes pasos:
(i) poner en contacto un compuesto de férmula A

0
H\)|\

T -

donde Hal es halégeno;
con un compuesto de formula B

X—1—1.G B
donde LG es un grupo saliente;
L es un conector que proporciona una separacion de 1, 2 6 3 atomos entre Xy el
anillo al que esta unido L, donde los 4tomos del conector que proporcionan la
separacién se seleccionan del grupo que consiste en atomos de carbono,
oxigeno, nitrégeno y azufre; y
X se selecciona del grupo que consiste en {Ci-1g)alquilo, (Ca12)cicloalquilo,
hetero(Ca-12)cicloalquilo, aril{Cs-1o)alquilo, heteroani(C+-s)alquilo, (Ce.12)bicicloarilo,
hetero(Cs12)bicicloarilo, carbonil(C,.a)alquilo, tiocarbonil(Ci.g)alquilo, sulfonil{C,.
a)alquilo, suffinil{C.g)alquilo, imino(C1.-s)alquito, amino, arilo, heteroarilo, hidroxilo,
alcoxilo, ariloxilo, heteroariloxilo, alquenilo, alquinilo, un grupo carbonilo, ciano, un
grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no
sustituido;

bajo condiciones suficientes para producir un compuesto de formula C
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(il) poner en contacto el compuesto de férmula C con un compuesto de férmula D
R,—LG!' D

donde LG' es un grupo saliente;

bajo condiciones suficientes para producir un compuesto de formula E;
[+]

o
T

X

donde R; se selecciona del grupo que consiste en {Cy-1g)alquilo, (Ca-12)cicloalquilo,
(Ca.12)cicloalquil(Cy-s)alquilo, hetero(Ca.12)cicloalquil{Cy-s)alquilo, hetero(Ca-
12)cicloalquilo, anl{C+-1p)alquilo, heteroanl(C;-s)alquilo, (Ce-12)bicicloarilo, hetero(Ca.
12)bicicloarilo, hetero(Ca.12)bicicloaril(C1-s)alquilo, carbonil(Ci.s)alquilo,
tiocarbonil(C1.a)alquilo, sulfonil(C1.s)alquilo, sulfinil{C.s)alquilo, imino(C1.s)alquilo,
amino, arilo, heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroarloxilo, un grupo
carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido; y
{iil) poner en contacto el compuesto de férmula E con un compuesto de férmula
Ra-H bajo condiciones suficientes para producir 1a pirimidin-diona.

En una variacién, el productc de pirimidin-diona se convierte
adicionalmente en una sal de adicién &cida. En variaciones particulares, la sal de
adicién 4cida se selecciona del grupo que consiste en acetato, citrato, clorhidrato,

L-lactato, succinato, sulfato, p-toluensulfonato, bencensulfonato, benzoato,
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metansulfonato, naftilen-2-sulfonato, propionato, bromhidrato, 1odhidrato, R-
mandelato y L-tartrato.
En otra variacién de cada una de las realizaciones y vanaciones anteriores,

Hal se selecciona del grupo que consiste en Br, Cl y F en el compuesto de férmula
A.

En adn otra variacion de cada una de las realizaciones y vanaciones
antenores, el grupo saliente LG se selecciona del grupo que consiste en Br, Cle 1.

En aun otra vanacién de cada una de las realizaciones y vanaciones
anteriores, el paso (il) comprende ademds la adicién de una base. En variaciones
particulares, la base es carbonato de potasio.

En ain otra vanacion de cada una de las realizaciones y vanaciones
anteriores, el producto E se punfica adicionalmente antes de someterlo al paso
(iii). En una variacion particular, la purificacién del productc E se realiza
empleando lavados con solventes y/o cromatografia.

En otra variacion de cada una ds las realizaciones y variaciones anteriores,

Rs-H es una amina secundaria o un clorhidrato de amina. En una variacién

particular, Rs-H se salecciona del grupo que consiste en

I H_NQ H_NQ(Ra)p H_NQ

(Falp (Relp Relp_
donde p es 0-12 y cada Ry se selecciona independientemente del grupo que
consiste en halo, perhalo(Cq-1g)alquilo, CF, ciano, nitro, hidroxilo, alquilo, arilo,
heteroarilo, aminosulfonito, alquilsulfonilo, arilsulfonilo, heteroarilsulfonilo, ariloxilo,
heteroariloxilo, anlalquilo, heteroarilalquilo, cicloalquilo, heterocicloalquilo, amino,
tiol, alcoxilo, un grupo carbonilo, un grupo iImino, un grupo sulfonilo y un grupo

sulfinilo, cada uno sustituido o no sustituido, o la sal de mono- o di-clorhidrato.
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En audn otra variacién de cada una de las realizaciones y vanaciones
anteriores, el paso (iii) comprende adicionalmente la purificacién del producto,
mediante el lavado del producto con uno 0 més solventes organicos, o mezclas de
solventes, y/o por cromatografia en columna.

En otra variacion de cada una de las realizaciones y variaciones anteriores,
L se selecciona del grupo que consiste en —CH;-, -CHCH,-, -CH,CH,CH;z-, -C(O})-,
-CH.C(0)-, -C(O)CH-, -CH-C(O)CHz-, -C(O)CH.CHz-, -CH.CH.C(O)-, -O-, -
OCHg-, -CH20-, -CHOCHg-, -OCH:CHgz-, -CHzCH:0-, -N(CHa)-, -NHCHz-, -CH,NH-
, “CH2NHCHg-, -NHCH2CH,-, -CH2CH;NH-, -NH-C(O)-, -NCHj3-C(O}-, -C(O)NH-, -
C(O)NCH3-, -NHC(O)CHz-, -C(O)NHCHz-, -C(O)CH:NH-, -CH:NHC(O)-, -
CHzC(O)NH-, -NHCH.C(O)-, -S-, -SCH,-, -CHzS-, -SCH,CH;-, -CH2SCHy-, -
CH2CH,S-, -C(0)S-, -C(0)SCHa-, -CH,C(0)S-, -C(0)CHzS-, y -CH,SC(0)-, cada
uno sustituido o no sustituido. En una variacién particular, L se selecciona del
grupo que consiste en -CHz-, -C(0)-, -CH.C({O)-, -C(O)CHz-, -CHz-C(O)CHy-, -
C(O)CH:CH2-, y -CH,CH2C(O)-, cada uno sustituido o no sustituido.

En aun otra varnacion de cada una de las realizaciones y variaciones
anteriores, -L-X, tomados juntos, se seleccionan del grupo que consiste en -(CHy)-
(2-ciano)fenilo;  -(CHy)-(3-ciano)fenilo;  -(CHa)-(2-hidroxi)fenilo; -(CHy)-(3-
hidroxi)fenilo; -(CHa.)-(2-alquenil)fenilo; -(CHo)-(3-alquenil)fenilo; -(CHo)-(2-
alquinil)fenilo;  -(CHo)-(3-alquinil)fenilo;  -(CH2)-(2-metoxi)fenilo;  -(CHgz)-(3-
metoxilfenilo; -(CH2)-(2-nitro)fenilo; -(CH2)-(3-nitro)fenilo; -(CHz)-(2-carboxi)fenilo; -
(CH,)-(3-carboxi)fenilo; -(CH2)-(2-carboxamido)fenilo; -(CH2)-(3-
carboxamido)fenilo; -(CH2)-(2-sulfonamido)fenilo; -(CHz)-(3-sulfonamido)fenilo; -
(CHa)-(2-tetrazolil)fenilo; -(CHy)-(3-tetrazolil)fenilo; -(CHz)-(2-aminometil)fenilo; -
(CHz)-(3-aminometil)fenilo; -{CHy)-(2-hidroximetil)fenilo; -(CHa)-(3-
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hidroximetil}fenilo; -(CHa)-(2-fenil)fenilo; -(CHz)-(3-fenil)fenilo; -(CH.)-(2-halo)fenilo;
-(CHa)-(3-halo)tenilo; -(CH,)-(2-CONH_z)tenilo; -(CH.)-(3-CONH_)fenilo; -(CHa}-(2-
CONH(C-)alquil)fenilo; -(CHz)-(3-CONH(C;-7)alquilifenilo; -(CHa)-(2-CO4(C+-
palquil)fenilo; -(CHg)-(3-CO,(Cq—)alquil)fenilo; -(CHz)-(2-NHz)fenilo; -(CHy)-(3-
NH.)fenilo; -(CH2)-(2-(Ca—)alquil)fenilo; -(CHaz)-(3-(Ca-7)alquil)fenilo; -(CHz)-(2-(Ca-
7)cicloalquilifenilo; -(CH,)-(3-(Cs-7)cicloalquil)fenilo; -(CHy)-{2-aril)fenilo; -(CHo)-(3-
anl)fenilo; -(CHy)-(2-heteroanl)fenilo; -(CHz)-{3-heteroaril)fenilo; -(CHz)-2-bromo-5-
fluoro fenilo; -(CHa)-2-cloro-5-fluoro tenilo; -(CHy)-2-clano-5-fluoro fenilo; -(CHy)-
2,5-dicloro fenilo; -(CHg)-2,5-difluoro fenilo; -(CH,)-2,5-dibromo fenilo; -(CHz)-2-
bromo-3,5-difluoro fenilo; -(CHa)-2-cloro-3,5-difluoro fenilo; -(CH,)-2,3,5-trifluoro
fenilo; -(CH,)-2,3,5,6-tetrafluorofenilo; -(CH,)-2-bromo-3,5,6-tnfluoro fenilo; -(CHy)-
2-cloro-3,5,6-trifluoro fenilo; -(CH,)-2-ciano-3,5-difluoro fenilo; -(CH,)-2-ciano-
3,5,6-trifluoro  fenilo;  -(CHz)-(2-heterocicloalquil)fenilo; vy  -(CH2)-(3-
heterocicloalquil)fenilo, cada uno sustiturdo o no sustituido.

En otra variacién de cada una de las realizaciones y variaciones anteriores,

M es CH, y R; comprende la térmula
Rio
+
R,

donde Rio ¥ R4 se seleccionan cada uno independientements del grupo que
consiste en hidrdgeno, perhalo(Ci-ig)alquilo, amino, (Ci-ig)alquilo, (Cs
12)cicloalquilo, hetero(Cs-12)cicloalquilo, aril(Ci-10)alquilo, heteroaril(C4-s)alquilo,
(Ce-12)bicicloarilo, hetero(C4.1z)bicicloarilo, carbonil(Cis)alquilo, tiocarbonil(C,.
a)alquilo, arilo, heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo
carbonilo, un grupo sulfonilo, y un grupo sulfinilo, cada uno sustituido o no
sustituido, o Ry y Ry se toman juntos para formar un anillo de 4, 5,6 6 7

miembros, cada uno sustituido o no sustituido.
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En aun otra variacién, M es CH y R3 se selecciona del grupo que consiste
en 3-amino-pipendinil-1-ilo, 3-aminometil-pirrolidin-1-ilo, 2-aminoazetidin-1-ilo, 3-
amino-3-metilpipendin-1-ilo, 3-aminociclopent-1-ilo, 3-aminometilciclopent-1-io, 3-
aminometiciclohex-1-lo, 3-aminohexahidroazepin-1-ilo, 3-amino-ciclohex-1-ilo,
piperazin-1-ilo, homopiperazin-1-ilo, 3-amino-pirrolidin-1-ilo, R-3-aminopiperidin-1-
llo, R-3-amino-3-metilpiperidin-1-ilo, 3-amino-ciclohex-1-ilo, 3-amino-ciclopent-1-
ilo, y 3-amino-pirrolidin-1-ilo, cada uno sustituido o no sustituido.

En adn otra vanacion, M es CH y Rz es un (Ci.yp)alquilo sustituido o no
sustituido.

En otras realizaciones, la presente invencidon provee un proceso para

producir una pirimidin-diona de férmula
0

NC

que comprende:

(i) mezclar 6-cloro-1H-pirimidin-2,4-diona con un haluro de arilo de férmula
CN
@,Hal

donde Hal es Br, Cl o I, bajo condiciones suficientes para producir un compuesto

de férmula

0
/fLNH
a N’Ko
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(i) alquilar el producto antenor con un haluro de metilo bajo condiciones

suficientes para formar un compuesto de férmula
0

Mec
N

|
cl N'KO

CN .y

(iii) condensar el producto anterior con un compuesto de férmula
NH,

«2HCI
NH

En una vanacién de la realizacién antenor, el proceso para producir una
pirimidin-diona comprende ademas la formacién de una sal de adicion 4cida. En
una vanacién particular, la sal de adicién acida es una sal de benzoato.

En otra vanacion de cada una de las realizaciones y vanaciones anteriores,
la pirimidin-diona se selecciona del grupo que consiste en:
2-(6-cloro-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil)-benzonitnlo;
2-(6-cloro-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil)-benzonitrilo;
2-{6-[3-amino-piperidin-1-il}-3-metil-2,4-dioxo-3,4-dihidro-2H-pinmidin-1-ilmetil}-
benzonitrilo;
2-{6-[3-amino-piperidin-1-il]-3-etil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-1imetil}-
benzonitrilo;
2-{6-[3-amino-piperidin-1-il]-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil}-
benzonitnlo;
2-{6-[3-amino-piperidin-1-il]-5-cloro-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-
ilmetil}-benzonitrilo;

6-[3-amino-piperidin-1-il}-1-(2-bromo-bencii)-1H-pirimidin-2,4-diona;
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6-[3-amino-pipendin-1-il}-1-(2-iodo-bencil)- 1H-pinmidin-2,4-diona,
6-[3-amino-piperidin-1-1l]-1-(2-bromo-5-fluoro-bencil)-3-metil-1H-pinmidin-2,4-
diona;
6-[3-amino-piperidin-1-il}-1-(2-cloro-5-fluoro-bencil)-3-meti-1H-pinmidin-2,4-diona;
6-[3-amino-piperidin-1-i]-1-(2-cloro-4-fluoro-bencil)-3-metil-1H-pirimidin-2,4-diona;
6-[3-amino-pipendin-1-il}-1-(2-bromo-bencil)-3-metil-1H-pinmidin-2,4-diona;
2-{6-[azepan-3(t)-1lamino]-3-metl-2,4-dioxo-3,4-dihidro-2H-pirimidin-1 -imetil}-
benzonitrilo (14);
2-{6-[3(*)-amino-azepan-1-il]-3-metil-2,4-dioxo-3,4-dihidro-2H-pinmidin-1 -ilmetil}-
benzorutrilo;
2-[6-(2-amino-etilamino)-3-etil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil]-
benzonitrilo;
2-{6-[3-aminoc-piperidin-1-il]-3-(3-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-
ilmetil}-benzonitrilo;
2-{6-[3-amino-piperidin-1-il}-3-(2-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-
iimetil}-benzonitrilo;
2-{6-[3-amino-piperidin-1-1l]-3-(4-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-
imetil}-benzonitrilo;
2-6-(3-amino-piperidin-1-il)-3-(1H-benzoimidazol-2-iimetil}-2,4-dioxo-3,4-dihidro-
2H-pirimidin-1-imetil}-benzonitrilo;
2-{6-[3-amino-piperidin-1-il]-2,4-dioxo-3-(4-pirazol-1-il-bencil)-3,4-dihidro-2H-
pirimidin-1-ilmetil}-benzonitrilo;
2-{6-[3-amino-piperidin-1-il]-2,4-dioxo-3-(3-pirrol-1-il-bencil)-3,4-dihidro-2H-
pirimidin-1-ilmetil}-benzonitrilo;

6-[3-amino-piperidin-1-il}-3-(2-ciano-bencil)-2,6-dioxo-3,6-dihidro-2H-pirimidin-1-
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ilmetil]-tiofeno-3-carbonitnio;
metil éster de &cido 3-{4-[3-amino-piperidin-1-il]-3-(2-clano-bencil)-2,6-dioxo-3,6-
dihidro-2H-pirimidin-1-ilmetil}-benzoico;
acido 3-{4-[3-amino-piperidin-1-l]-3-(2-ciano-bencil}-2,6-dioxo-3,6-dihidro-2H-
pirimidin-1-1lmetil}-benzoico;
2-{6-[3(R)-amino-piperidin-1-il]-5-cloro-2,4-dioxo-3,4-dihidro-2H-pinmidin-1-imetil}-
benzonitnlo;
6-[3 (R)-amino-pipendin-1-il]-1-(2,5-dicloro-bencil)-3-metil-1H-pirimidin-2,4-diona;
6-[3 (R)-amino-piperidin-1-il}-1-(2-cloro-3,6- d-luoro-bencil)-3-metil-1H-pinmidin-
2,4-diona,
(R)-2-((6-{3-amino-3-metilpiperidin-1-il)-3-metil-2,4-dioxo-3,4-dihidropinmidin-
1(2H)-il)metil)-4-fluorobenzonitrilo; y
6-[3-amino-pipendin-1-il]-1,3-bis-(2-bromo-5-fluoro-bencil)-1H-pirimidin-2,4-diona.
El proceso de la rewvindicacion 133, donde la pirimidin-diona se selecciona
del grupo que consiste en:
2-{6{3(R)-amino-pipendin-1-il]-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-imetil}-
benzonitrilo;
2-{6-[3(R)-amino-pipendin-1-il]-3-¢til-2,4-dioxo-3,4-didro-2H-pirimidin-1-imetil}-
benzonitrilo;
2-{6-[3(R)-amino-piperidin-1-if]-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil}-
benzonitrilo;
2-{6-[3(R)-amino-piperidin-1-il}-5-cloro-3-metil-2,4-dioxc-3,4-dihidro-2H-pirimidin-1-
limetil}-benzonitrilo;
6-[3 (R)-amino-piperidin-1-il]-1-(2-bromo-bencil)-1H-pirimidin-2,4-diona;
6-[3 (R)-amino-pipendin-1-il]-1-(2-iodo-bencil)-1H-pirimidin-2,4-dicna;
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6-[3 (R)}-amino-piperidin-1-il]-1-(2-bromo-5-fluoro-bencil)-3-metil- t H-pinmidin-2,4-
diona;

6-[3 (R)-amino-piperidin-1-il]-1-(2-cloro-5-fluoro-bencil)-3-metil-1H-pinmidin-2,4-
diona;

6-[3 (R)-amino-pipendin-1-i}-1-(2-cloro-4-fluoro-bencit)-3-metil-1H-pinmidin-2,4-
diona;

6-[3 {R)-amino-piperidin-1-il]-1-(2-bromo-bencil)-3-metil-1H-pinmidin-2,4-diona;
2-{6-[3(R)-amino-pipendin-1-il]-3-(3-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-
pirimidin-1-iimetil}-benzonitnio;
2-{6-[3(R)-amino-piperidin-1-il}-3-(2-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-
pirimidin-1-ilmetil}-benzonitrilo;
2-{6-[3(R)-amino-pipendin-1-if]-3-(4-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-
pinmidin-1-iimetil}-benzonitrilo;
2-{6-[3(R)-amino-pipendin-1-il}-2,4-dioxo-3-(4-pirazol-1-il-bencil)-3,4-dihidro-2H-
pinmidin-1-ilmetil}-benzonitrilo;
2-{6-[3(R)-amino-piperidin-1-il}-2,4-dioxo-3-(3-pirrol-1-il-bencil}-3,4-dihidro-2H-
pirimidin-1-ilmetil}-benzonitrilo;

6-[3 (R)-amino-piperidin-1-il}-3-(2-ciano-bencil)-2,6-dioxo-3,6-dimdro-2H-pirimidin-
1-ilmetil]-tiofeno-3-carbonitrilo;

metil éster de 4cido 3-{4-[3(R)-amino-piperidin-1-il}-3-(2-ciano-bencil)-2,6-dioxo-
3,6-dihidro-2H-pirimidin-1-ilmetil}-benzoico;

acido 3-{4-[3(R)-amino-piperidin-1-il]-3-(2-ciano-bencil)-2,6-dioxo-3,6-dihidro-2H-
pinmidin-1-ilmetil}-benzoico; y
6-[3(R)-amino-piperidin-1-il}-1,3-bis-(2-bromo-5-fluoro-bencif)-1H-pirimidin-2,4-

diona.
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En aln otra variacién de cada una de las realizaciones y variaciones
anteriores, la pirimidin-diona esta presente como una mezcla de esterecisémeros.
En aun otra vanacién, 1a pinmidin-diona comprende un Gnico estereoisémero.

Se sefala con respecto a todas las realizaciones, y cualquier realizacién,
vanante o compuesto particular adicional descrito o reivindicado en la presente
gue todas estas realizaciones, variaciones, y/o compuestos particulares incluyen
todas las formas de sal aceptables para uso farmacéutico tanto en forma de un
unico éstereoisémero como una mezcla de ésterecisbmeros, salvo que se
astablezca especificamente lo contrano De manera similar, cuando se encuentra
presente uno o mas centros potencialmente quirales en cualquiera de las
realizaciones, variaciones, y/0 compuestos particulares especificados o
reivindicados en la presente, se abarcan ambos posibles centros quiral salvo que
se establezca especificamente lo contrario.

A. Sales, hidratos y prodrogas de inhibidores de DPP-IV

Debe reconocerse que los compuestos de la presente invencién pueden
estar presentes, y pueden administrarse opcionalmente bajo la forma de sales
hidratos y prodrogas, que se convierten in vivo en los compuestos de la presente
invencion. Por ejemplo, esta dentro del alcance de la presente invencién ia
conversion de compuestos de la presente invencién y su uso en forma de sales
aceptables para el uso farmaceéutico, derivadas de varios dcidos y bases
orgdnicas e inorganicas, de acuerdo con procedimientos bien conocidos en la
técnica.

Cuando los compuestos de la presente invencién poseen una forma de
base libre, pueden preparare estos compuestos como una sal de adicidn acida,

haciendo reaccionar la forma de base libre del compuesto con un acido inorganico
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u organico aceptable para el uso farmacéutico, por ejemplo, halhidratos, tales
como clorhidrato, bromhidrato, iodhidrato; otros 4cidos minerales y sus sales
correspondientes, tales como sultato, nitrato, fosfato, etcétera; y alquil y
monoarilsulfonatos, tales como etansulfonato, toluensulfonato y bencensulfonato;
y otros 4cidos orgdnicos y sus sales correspondientes, tales como acetato,
tartrato, maleato, succinato, citrato, benzoato, salicilato y ascorbato Otras sales
de adicién &cida de la presente invencién incluyen, sin limitaciones, adipato,
alginato, arginato, aspartato, bisulfato, bisulfito, bromuro, butirato, canforato,
canforsulfonato, caprlato, cloruro, clorobenzoato, ciclopentanpropionato,
digluconato, dihidrégenfosfato, dinitrobenzoato, dodecilsulfato, fumarato,
galacterato (de acido micico), galacturonato, glucoheptaocato, gluconato,
glutamato, glicerofosfato, hemisuccinato, hemisulfato, heptanoato, hexanoato,
hipurato, clorhidrato, bromhidrato, iodhidrato, 2-hidroxietansulfonato, ioduro,
isetionato, iso-butirato, lactato, lactobionato, malato, malonato, mandelato,
metafosfato, metansulfonato, metilbenzoato, monohidrégenfosfato, 2-
naftalensuifonato, nicotinato, nitrato, oxalato, oleato, pamoato, pectinato,
persulfato, fenilacetato, 3-fenilpropionato, fosfato, fosfonato y ftalato. Debe
reconocerse que estas formas de bases libres diferirdn tipicamente en alguna
medida de sus respectivas formas de sales, en lo que respecta a sus propiedades
fisicas, tales como su solubilidad en solventes polares, pero, en otros sentidos, las
sales son equivalentes a sus formas de bases libres respectivas para los
propdsitos de la presente invencion.

Cuando los compuestos de la presente invencion poseen una forma de
acido libre, puede prepararse una sal de adicién basica aceptable para el uso

farmacéutico, haciendo reaccionar la forrna de 4cido libre del compuesto con una
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base inorganica u organica aceptable para el uso farmacéutico. Los ejemplos de
dichas bases son los hidréxidos de metales alcalinos, incluyendo hidréxidos de
potasio, sodio y htio; hidréxidos de metales alcalinos térreos, tales como hidréxido
de bario y calcio; alcoxidos de metales alcalinos, por ejemplo, etanolato de potasio
y propanolato de sodio; y varias bases orgdnicas, tales como hidréxido de amonio,
pipendina, dietanolamina y N-metilglutamina. También se incluyen las sales de
aluminio de los compuestos de la presente invencién. Otras sales basicas de la
presente invencion incluyen, sin imitaciones: sales de cobre, fémcas, ferrosas, de
itio, de magnesio, manganicas, manganosas, de potasio, de sodio y de cinc. Las
sales de bases orgdnicas incluyen, sin limitaciones, sales de aminas primarias,
secundarias y terciarias, aminas sustituidas, incluyendo aminas sustituidas
de°Currencia natural, aminas ciclicas y resinas de intercambio iénico basicas, por
ejemplo, arginina, betaina, cafefna, cloroprocaina, colina, NN
dibenciletilendiamina  (benzatina), diciclohexilamina, dietlamina, 2-
dietilaminoetanol, 2-dimetlaminoetanol, etanolamina, etlendiamina, N-
etiimorfolina, N-stilpiperidina, glucamina, glucosamina, histidina, hidrabamina, iso-
propilamina, lidocaina, lisina, meglumina, N-metil-D-glucamina, morfolina,
piperazina, piperidina, resinas de poliamina, procaina, purinas, teobromina,
trietanolamina, trietilamina, trimetilamina, tripropilamina y tris-(hidroximetil)-
metilamina (trometamina). Debe raconocerse que las formas de acido libre
diferirdn tipicamente en alguna medida de sus respectivas formas de sales, en lo
que respecta a sus propiedades fisicas, tales como su solubilidad en solventes
polares, pero, en otros sentidos, las sales son equivalentes a sus formas de bases
libres respectivas para los propésitos de la presente invencién.

Los compuestos de la presente invencién que comprenden grupos basicos
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que contienen nitrégeno pueden cuaternizarse con agentes tales como haluros de
(Ci«)alquilo, por ejemplo, cloruros, bromuros e ioduros de metilo, etilo, 1so-propilo
y ter-butilo; sulfatos de di(Ci.4}alquilo, por ejemplo, sulfatos de dmetilo, dietilo y
diamilo; haluros de (C¢.15)alquilo, por ejemplo, cloruros, bromuros e ioduros de
decilo, dodecilo, laurilo, miristilo y estearilo; y haluros de (C4.4)alquilo, por ejlemplo,
cloruro de bencilo y bromuro de fenetilo. Dichas sales permiten preparar
compuestos de la presente invencién solubles en agua y solubles en aceite.

Pueden prepararse N-Oxidos de los compuestos de acuerdo con la
presente Invencion empleando métodos conocidos por aquellos entrenados enla
técnica. Por gjemplo, pueden prepararse N-Gxidos tratando una forma no oxidada
del compuesto con un agente oxidante (por ejemplo, dcido trifluoroperacético,
acido permmaleico, é&cido perbenzoico, acido peracético, acido meta-
cloroperoxibenzoico o0 semejantes) en un solvente organico inerte apropiado (por
ejemplo, un hidrocarburo halogenado, tal como diclorometano) a
aproximadamente 0°C. Como altemativa, pueden prepararse N-dxidos de los
compuestos a partir del N-6xido de un material inicial apropiado.

Las prodrogas derivadas de los compuestos de acuerdo con la presente
invencion pueden prepararse modificando los sustituyentes de los compusestos de
la presente invencidn, que luego se convierten in vivoen un sustituyente diferente.
Debe destacarse que, en muchos casos, las prodrogas mismas estan dentro del
alcance del rango de los compuestos de acuerdo con la presente invencion. Por
ejemplo, pueden prepararse prodrogas haciendo reaccionar un compuesto con un
agente carbamilante (por ejemplo, 1,1-aciloxialquilcarbonocloridato, carbonato de
para-nitrofenilo o semejantes) o un agente acilante. Se describen otros ejemplos

de métodos de para preparar prodrogas en Saulmer et al.(1994), Bioorganic y
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Medicinal Chemistry Letters, Vol. 4, p. 1985.

También pueden prepararse denvados protegidos de los compuestos de la
presente invencion. Pueden hallarse ejemplos de técnicas que pueden aplicarse a
la creacién de grupos protectores, y su remocién, en T.W. Greene, Protecting
Groups in Organic Synthesis, 3° edicion, John Wiley & Sons, Inc. 1999.

Los compuestos de la presente invencién también pueden prepararse o
formarse convenientemente durante el proceso de la invencién, como solvatos
(por ejemplo, hidratos). Pueden prepararse convenientemente los hidratos de los
compuestos de la presente invencién efectuando una recnistalizacion a partir de
una mezcla de solventes acuosos/organicos, usando solventes orgénicos tal es
como dioxina, tetrahidrofuranoo o metanol.

Una “sal aceptable para el uso farmacéutico”, como se lo usa en la
presente documentacion, abarca cualquier compuesto de acuerdo con la presente
invencion que se utiliza bajo la forma de una sal, especialmente cuando la sal
confiere propiedades farmacocinéticas mejoradas al compuesto, en comparacién
con la forma hbre del compuesto o una sal diferente del compuesto. La forma de
sal aceptable para el uso farmacéutico puede también confenr inicialmente
propiedades farmacocinéticas deseables al compuesto, ausentes previamente en
éste, y auin puede afectar positivamente la farmacodinamica del compuesto,
respecto de su actividad terapéutica en el cuerpo. Un ejemplo de una propiedad
farmacocinética que puede ser afaectada favorablemente es la forma en la que se
transporta el compuesto a través de las membranas celulares, lo que, a su vez,
puede afectar directa y positivamente la absorcién, la distnbucién, la
biotransformacién y la excrecién del compuesto. Si bien la ruta de administracion

de la composicién farmacéutica es importante, y vanos factores anatémicos,
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fisiolégicos y patolégicos pueden afectar en forma critica la biodisponibilidd, la
solubilidad del compuesto cominmente depende del caracter de la sal particular
del mismo utiizada. Aquellos entrenados en la técnica apreciaran que una
solucion acuosa del compuesto proporcionara la absorcion mas rapida del
compuesto en el cuerpo de un sujeto tratado, mientras que las soluciones y las
suspensiones de lipidos, asi como las formas de dosificacion solidas, resultaran
en una absorcion menos rapida del compuesto.

3. Indicaciones para usar los inhibidores de DPP-IV

Se cree que DPP-IV contribuye a la patologia y/o la sintomatologia de
diversas enfermedades, de modo que puede usarse la reduccién de la actividad
de DPP-IV en un sujeto, a través de su inhibicién, para tratar en forma terapéutica
estos estados de enfermedad. Se descnben ejemplos de varias enfermedades
que pueden tratarse usando los inhibidores de DPP-IV de la presente invencién
en la presente documentacion. Debe destacarse que pueden identficarse
posteriormente otras enfermedades, ademas de aquellas descriptas en la
presente documentacién, una vez que se comprenda mejor la funcién de DPP-IV
en varias vias.

Un conjunto de indicacionss cuyo tratamiento puede efectuarse con los
inhibidores DPP-1V de la presente invencién incluye aquellas que comprenden la
prevencion y el tratamiento de la diabetes y la obesidad, en particular la diabetes
mellitus tipo 2, la dislipidemia diabética, las condiciones de tolerancia alterada a la
glucosa (IGT), las condiciones de glucosa en plasma en ayuno alterada (IFG), la
acidosis metabélica, la cetosis, la regulacién del apetito y la obesidad.

También pueden usarse los inhibidores de DPP-IV de la presente invencidn

como inmunosupresores (o las drogas supresoras de la liberacién de citoquina),
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para tratar, entre otras indicaciones, el rechazo a transplantaes de érganos,
enfermedades autoinmunes, tales como la enfermedad intestinal inflamatoria, la
esclerosis multiple y la artritis reumatoide, y el tratamiento del SIDA.

Los inhibidores de DPP-IV de la presente invencién también pueden usarse
para tratar vanos cénceres, Incluyendo cancer de mama, cancer de pulmén y
céncer de prostata.

Los inhibidores de DPP-1V de la presente invencién también pueden usarse
para tratar enfermedades dermatolégicas, tales como psoriasis, artritis reumatoide
(RA} y liquen plano.

Los inhibidores de DPP-IV de la presente invencion también pueden usarse
para tratar la infertilidad y la amenorrea.

Los inhibidores de DPP-{V de la presente invencién también pueden usarse
para modular el corte de varias citoquinas (a través de la estimulacion de las
células hematopoyséticas), factores de crecimiento y neuropéptidos. Por ejemplo,
dichas condiciones®°Curren frecuentemente en pacientes iInmunosuprimidos, por
ejemplo, como consecuencia de la quimioterapia y/o la terapia con radiacién para
tratar el cancer.

Los inhibidores de DPP-IV de |a presente invencion también pueden usarse
para prevenir o reducir el corte del fragmento Tyr-Ala N-terminal del factor
liberador de hormona de crecimiento. Por consiguiente, pueden usarse estos
inhibidores en el tratamiento de la estatura baja debida a deficiencias de
hormonas de cracimiento (enanismo), y en la promocién del crecimiento o la
regeneracidn tisular dependiente de GH.

Los inhibidores de DPP-1V de la presente invencién también pueden usarse

para tratar estados de enfermedad asociados con el corte de neuropéptidos, v,
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por consiguiente, pueden ser utiles para regular o normalizar trastornos

neurolégicos.
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Para indicaciones oncolégicas, pueden usarse los inhibidores de DPP-1V de
la presente Invencidon, en combinacion con otros agentes, para tratar la
proliferacién celular iIndeseable y descontrolada. Los ejemplos de otros agentes
_ anti-proliferacién celular que pueden usarse en combinacién con los inhibidores
de DPP-IV de la presente invencién incluyen, sin imitaciones, acido retinoide y
derivados del mismo, 2-metoxiestradiol, proteina ANGIOSTATIN™, proteina
ENDOSTATIN™, suramina, esgcalamina, inhibidor tisular de la metaloproteinasa-
1, mnhibidor tisular de la metaloproteinasa-2, inhibidor del activador del
plasmindgeno-1, inhibidor del activador del plasmindgeno-2, inhibidor derivado de
cartllagos, paclitaxel, factor plaquetario 4, sulfato de protamina (clupeina),
derivados sulfatados de quitina (preparados a partir de caparazones de cangrejo
reina), complejos sulfatados de polisacaridos y peptidoglicanos (sp-pg),
estaurosporina, moduladores del metabolismo de la matriz, incluyendo, por
ejemplo, andlogos de prolina ((dcido 1-azetidin-2-carboxilico (LACA)),
cishidroxiprolina, d,1-3,4-dehidroprolina, tiaprolina, fumarato de beta-
aminopropionitnlo, 4-propil-5-(4-pindinil)-2(3H)-oxazolona, metotrexato,
mitoxantrona, heparina, interferones, suero de 2 macroglobulina, chimp-3,
quimostatina, tetradecasulfato de beta-ciclodextrina, eponemicina; fumagillna,
tiomalato de oro de sodio, d-penicilamina (CDPT), suero de beta-1-
anticolagenasa, alfa-2-antiplasmina, bisantreno, lobenzarit disodio, disodio de
acido n-2-carboxifenil-4-cloroantronilico o °"CCA®, talidomida; ésteroides
angostaticos, carboxiaminoimidazol; inhibidores de metaloproteinasas, tales como
BB94. Otros agentes anti-angiogénesis que pueden usarse incluyen anticuerpos,
preferiblemente anticuerpos monoclonales contra estos factores de crecimiento

angiogénicos: bFGF, aFGF, FGF-5, isoformas de VEGF, VEGF-C, HGF/SF y Ang-
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1/Ang-2. Ferrara N. y Alitalo, K. “Clinical application of angiogenic growth factors
and their inhibitors™ (1999) Nature Medicine §:1359-1364.
4. Composiciones que comprenden inhibidores de DPP-1V

Puede usarse una amplia vanedad de composiciones y métodos de
administracion en combinacion con los inhibidores de DPP-IV de la presente
invencion. Dichas composiciones pueden incluir, ademds de los inhibidores de
DPP-IV de la presente invencién, excipientes farmacéuticos convencionales y
otros agentes convencionales sin actividad farmacéutica. Adicionalmente, las
composiciones pueden incluir agentes activos, ademas de los inhibidores de DPP-
IV de la presente invencion. Estos agentes activos adicionales pueden incluir
compuestos adicionales de acuerdo con la invencion, y/o uno o mas agentes
farmacéuticos activos adicionales.

Las composiciones pueden tomar una forma gaseosa, semiliquida o sélida,
y pueden formularse de una manera apropiada para la ruta de administracion a
usar. Para una administracién oral, se usan tipicamente capsulas y tabletas. Para
una administracién parenteral, se usa tipicamente la reconstitucién de un polvo
liofilzado, preparado como se describe en la presente documentacion.

Las composiciones que comprenden los inhibidores de DPP-IV de ia
presente Invencién pueden administrarse o coadministrarse por via oral,
parenteral, intraperitoneal, intravenosa, intraarterial, transdémmica, sublingual,
intramuscular, rectal, transbucal, intranasal, liposomal, por inhalacién, vaginal,
intraocular, por administracién local (por ejemplo, empleando catéteres o stents),
subcutdnea, intraadiposal, intraarticular o intratecal. Los compuestos y/o las
composiciones de acuerdo con la invencién también pueden administrarse o

coadministrarse en formas de dosificacion de liberacién lenta.
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Los inhibidores de DPP-IV, y las composiciones que los comprenden,
pueden administrarse o coadministrarse empleando cualquier forma de
dosificacién convencional. La co-administracién, en el contexto de esta invencion,
representa la administracion de mas de un agente terapéutico, uno de los cuales
incluye un inhibidor de DPP-IV, en el curso de un tratamiento coordinado, para
obtener un resultado clinico mejorado. Dicha co-administracion puede sertambién
coextensiva, es decir, puede®Currir durante periodos de tiempo superpuestos.

Las soluciones o suspensiones usadas para aplicaciones parenterales,
intradémicas, subcutdneas o topicas puede incluir opcionalmente uno o mas de
los siguientes componentes: un difuyente estéril, tal como agua para inyeccién,
solucién salina, aceite fijo, polietilenglicol, glicerina, propilenglicol u otro solvente
sintético; agentes antimicrobianos, tales como alcohol bencilico y metil parabenes;
antioxidantes, tales como acido ascérbico y bisulfito de sodio; agentes quelantes,
tales como 4cido etilendiaminotetraacético (EDTA); amortiguadores, tales como
acetatos, citratos y fosfatos; agentes para ajustar fa tonicidad, tales como cloruro
de sodio o dextrosa, y agentes para ajustar la acidez o la alcalinidad de la
composicion, tales como agentes alcalinizantes o acidificantes, o amortiguadores,
tales como carbonatos, bicarbonatos, fosfatos, dcido clorhidrico y écidos
orgdnicos, tales como &cido acético y acido citnco. Las preparaciones
parenterales pueden estar opcionalmente contenidas en ampollas, jeringas
descartables o recipientes con una o varias dosis hechos de vidrio, plastico u otro
matenal apropiado.

Cuando los inhibidores de DPP-IV de acuerdo con la presente invencién
presentan una solubilidad insuficiente, pueden usarse métodos para solubilizar los

compuestos. Dichos métodos son conocidos por aquellos entrenados en la



100

técnica, e Iincluyen, sin limitaciones, el uso de cosolventes, tales como
dimetilsulféxido (DMSOQ), el uso de agentes tensioactivos, tales como TWEEN, o
la disolucion en bicarbonato de sodio acuoso. Los derivados de los compuestos,
tales como las prodrogas de los compuestos, también pueden usarse para
formular composiciones farmacéuticas efectivas.

Al mezclar o agregar inhibidores de DPP-IV de acuerdo con la presente
Invencion a una composicién, puede formarse una solucidn, una suspension, una
emulsidn o semejantes. La forma de la composicién resultante dependera de una
cantidad de factores, incluyendo el modo de administracion pretendido, vy la
solubilidad del compuesto en el o los vehiculos seleccionados. La concentracion
efectiva necesaria para mejorar la enfermedad a tratar puede determinarse en
forma empirica.

Las composiciones de acuerdo con la presente invencion pueden
proporcionarse opcionalmente con el fin de administrarlas a seres humanos y
animales, bajo la forma de unidades de dosificacion, tales como tabletas,
capsulas, pildoras, polvos, polvos secos para inhalacion, granulos, soluciones o
suspensiones parenterales esténles, y soluciones o suspensiones orales, y
emulsiones de aceite-agua que contienen cantidades apropiadas de los
compuestos, particularmente sus sales aceptables para el uso farmacéutico,
preferiblemente sus sales de sodio. Los compuestos farmacéuticos con actividad
terapéutica, y los derivados de los mismos, se foomulan y administran tipicamente
como formas de dosificacién unitaria, o como formas de dosificacién multiple. Las
formas de dosificacién unitaria, como se las usa en la presente documentacién,
hacen referencia unidades fisicas discretas, apropiadas para sujetos humanos y

animales, y envasadas en forma individual, como se conoce en la técnica. Cada
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dosfficacién unitaria contiene una cantidad predeterminada del compuesto con
actividad terapéutica, suficiente para producir el efecto terapéutico deseado, en
asociacién con el vehiculo, transporte o diluyente farmacéutico requendo. Los
elemplos de formas unitarias de dosificacién incluyen ampollas y jeringas, y
tabletas o capsulas envasadas en forma individual. Las formas de dosificacion
untarias pueden administrarse en fracciones o multiplos. Una forma de
dosificacién multiple es una pluralidad de formas de dosificacién unitarias
idénticas envasadas en un unico recipiente, que pueden administrarse como
formas unitarias de dosificacion segregadas. Los ejemplos de formas de
dosificacién multiples inciuyen recipientes, botellas de tabletas o capsulas, o
botellas de pintas o galones. Por consiguiente, una forma de dosificacién multiple
comprende varias dosificaciones individuales que no estdn segregadas en el
envase.

Ademaés de uno 0 méas inhibidores de DPP-IV de acuerdo con la presente
invencién, la composicién puede comprender un diluyente, tal como lactosa,
sacarosa, fosfato de dicalcio o carboximetilcelulosa; un lubricante, tal como
estearato de magnesio, estearato de calcio y talco; y un aglutinante, tal como
almidén, gomas naturales, tal como goma acacia, gelatina, glucosa, molasas,
polvinilpirrolidina, celulosas y derivados de las mismas, povidona, crospovidonas y
otros aglutinantes conocidos por aquellos entrenados en la técnica. Pueden
prepararse composiciones farmacéuticas de administracién liquida, por ejemplo,
disolviendo, dispersando o mezclando de otro modo un compuesto activo, como
se definié previamente, y coadyuvantes farmacéuticos opcionales, en un vehiculo,
tal como, por ejemplo, agua, solucién salina, dextrosa acuosa, glicerol, glicoles,

etanol y semejantes, para formar una solucion o una suspension. Si se lo desea,
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la composicién farmacéutica a administrar también puede contener cantidades
menores de sustancias auxiliares, tales como agentes humectantes, agentes
emulsificantes o agentes de solubilizacién, agentes amortiguadores del pH y
semejantes, por ejemplo, acetato, citrato de sodio, derivados de ciclodextrina,
monolaurato de sorbitan, acetato de trietanolamina de sodio, oleato de
trietanolamina y otros agentes como tales. Los métodos actuales para preparar
dichas formas de dosificactén son conocidos en la técnica, o seran evidentes para
aquellos entrenados en la técnica; por ejemplo, véase HRemington's
Pharmaceutical Sciences, Mack Publishing Company, Easton, Pa., 15° edicion,
1975. La composicion o la formulacién a administrar, en cualquier caso, contendra
una cantidad suficiente de un inhibidor de DPP-IV de la presente invencién, para
reducir la actividad de DPP-IV in vivo, para tratar el estado de enfermedad en el
sujeto.

Las formas de dosificacién o las composiciones pueden comprender
opcionalmente uno 0 mas inhibidores de DPP-IV de acuerdo con la presente
invencién, en el rango de entre 0,005% y 100% (peso/peso), donde el resto
comprende sustancias adicionales, tales como aquellas descriptas en la presente
documentacién. Para una administracion oral, una composicién aceptable para el
uso farmacéutico puede comprender opcionalmente cualquier excipiente de uso
comuin, tal como, por ejemplo, manitol de grado farmacéutico, lactosa, almidén,
estearato de magnesio, talco, derivados de celulosa, croscarmellose sodio,
glucosa, sacarosa, carbonato de magnesio, sacarina de sodio, talco. Dichas
composiciones incluyen soluciones, suspensiones, tabletas, capsulas, polvos,
polvos secos de inhalacién y formulaciones de liberacién sostenida, tales como,

sin limitaciones, iImplantaes y sistemas de administracion microencapsulados, y
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polimeros biodegradables, polimeros biocompatibles, tales como colageno,
acetato de etilen vinilo, polianhidridos, acido poliglicélico, poliortoéstaras, acido
polilactico y otros. Los métodos para preparar estas formulaciones son conocidos
por aquellos entrenados en la técnica. Las composiciones pueden contener
opcionalmente 0,01%-100% (peso/peso) de uno o mas inhibidores de DPP-IV,
opcionalmente 0,1-95%, y opcionalmente 1-95%.

Pueden prepararse sales, prefenblemente sales de sodio, de los inhibidores
de DPP-IV, con vehiculos que protejan el compuesto de la eliminacién rapida del
cuerpo, tales como las formulaciones o los recubrimientos de lhberacion
demorada. Ademas, las formulaciones pueden incluir otros compuestos activos,

para obtener combinaciones de propiedades deseadas.

A. Formulaciones de administracion oral

Las formas de dostficacion farmacéutica oral pueden tomar la forma de
sélidos, geles o liquidos. Los ejemplos de formas de dosificacién sélidas incluyen,
sin limitaciones, tabletas, capsulas, granulos y polvos en lotes. Los ejemplos mas
especificos de tabletas orales incluyen tabletas comprimidas, pastillas masticables
y tabletas que pueden presentar recubrimientos entéricos, recubrimientos
azucarados 0 recubrimientos de pelicula. Los ejemplos de capsulas incluyen
cdpsulas de gelatina duras o blandas. Pueden proporcionarse los granulos y los
polvos en formas no efervescentes o efervescentes. Puede combinarse cada uno
con otros ingredientes conocidos por aquellos entrenados en la técnica.

En determinadas realizaciones, pueden proporcionarse los inhibidores de
DPP-IV de acuerdo con la presente invencion como formas de dosificacion
sélidas, prefenblemente cdpsulas o tabletas. Las tabletas, las pildoras, las

cédpsulas, las pastillas y semsejantes pueden contener opcionalmente uno o mas



104 ‘?a\

de los siguientes ingredientes, o compuestos de naturaleza similar: un aglutinante,
un diluyente, un agente desintegrador, un lubncante, un deslizante, un agente
edulcorante y un agente saborizante.

Los ejemplos de aglutinantes que pueden usarse incluyen, sin imitaciones,
celulosa microcristalina, goma tragacanto, soluctén de glucosa, mucilago de
acacia, solucién de gelatina, sacarosa y pasta de almidon.

Los ejemplos de lubricantes que pueden usarse incluyen, sin imitaciones,
talco, almidén, estearato de magnesio o calcio, licopodio y acido estearico.

Los ejemplos de diluyentes que pueden usarse incluyen, sin limitaciones,
lactosa, sacarosa, almidén, kaolina, sal, manitol y fosfato de dicalcio.

Los ejemplos de deslizantes que pueden usarse incluyen, sin limitaciones,
diéxido de silicio coloidal.

Los ejemplos de agentes desintegradores que pueden usarse incluyen, sin
limitaciones, croscarmellose sodio, glicolato de almidén de sodio, écido alginico,
almdén de maiz, almidon de papa, bentonita, metilcelulosa, agar y
carboximetilcelulosa.

Los ejemplos de agentes colorantes que pueden usarse incluyen, sin
limitaciones, cualquiera de los colorantes aprobados y certificados FD y C solubles
en agua, mezclas de los mismos, y colorantes FD y C suspendidos en hidrato de
alumina.

Los ejemplos de agentes edulcorantes que pueden usarse incluyen, sin
limitaciones, sacarosa, lactosa, manitol y agentes edulcorantes artificiates, tales
como ciclamato de sodio y sacarina, y cualquier cantidad de sabores secados a
chorro.

Los ejemplos de agentes saborizantes que pueden usarse incluyen, sin
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limitaciones, sabores naturales extraidos de plantas, tales como frutas, y mezclas
sintéticas de compuestos que producen una sensacion placentera, tales como, sin
hmitaciones, menta salvaje y salicilato de metilo.

Los ejemplos de agentes humectantes que pueden usarse incluyen, sin
Imitaciones, monoestearato de propilenglicol, monoolsato de sorbitan,
monolaurato de diefilenglicol y lauril éter de polioxietileno.

Los ejemplos de recubrimientos anti-eméticos que pueden usarse incluyen,
sin limitaciones, acidos grasos, grasas, ceras, shellac amoniado y ftalatos de
acetato de celulosa.

Los ejemplos de recubrimientos de pelicula que pueden usarse incluyen,
sin limitaciones, hidroxietilcelulosa, carboximetiicelulosa de sodio, polietilenglicol
4000 y ftalato de acetato de celulosa.

Si se desea efectuar una administracién oral, puede proporcionarse
opcionalmente la sal del compuesto en una composicién que la proteja del
ambiente dcido del estémago. Por ejemplo, puede formularse la composicién en
un recubrimiento enténco que mantenga su integridad en el estémago y libere el
compuesto activo en el intestino. La composicién también puede formularse en
combinacién con un antacido u otro ingrediente como tal.

Cuando la forma de dosificacién unitana es una cdpsula, puede
comprender opcionalmenta un vehiculo liquido, tal como un aceite graso. Ademaés,
las formas unitarias de dosificacién pueden comprender adicionalmente varios
otros materiales que modifiquen la forma fisica de la unidad de dosificacién, por
ejemplo, recubrimientos azucarados y otros agentes entéricos.

Los compuestos de acuerdo con la presente invencién pueden

administrarse también como componentes de un elixir, una suspensién, un jarabe,
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una pastilla, una gota, una goma de mascar o semejantes. Un jarabe puede
comprender opcionalmente, ademas de los compuestos activos, sacarosa como
agente edulcorante y determinados preservadores, colorantes y tinturas, y
sabonzantes.

Los inhibidores de DPP-IV de la presente invencion también pueden
mezclarse con otros materiales activos que no alteren la accion deseada, o con
materiales que suplementen la accién deseada, tales como antécidos,
bloqueadores de H2 y diuréticos. Por ejemplo, si se usa un compuesto para tratar
el asma o la hipertensién, puede combindrselo con otros broncodilatadores y
agentes antihipertensivos, respectivaments.

Los ejemplos de vehiculos aceptables para el uso farmacéutico que pueden
incluirse en las tabletas que comprenden los inhibidores de DPP-IV de la presents
invencién incluyen, sin limitaciones, aglutinantes, lubricantes, diluyentes, agentes
desintegradores, agentes colorantes, agentes sabonzantes y agentes
humectantes. Las tabletas con recubrimientos entéricos, debido a estos mismos
recubnmientos entéricos, resisten la accién de los acidos estomacales y se
disuelven o desintegran en el ambiente neutro o alcalino del intestino. Las tabletas
recubiertas con azicar pusden ser tabletas comprimidas, sobre las cuales se
aplican distintas capas de sustancias aceptables para el uso farmacéutico. Las
tabletas recubiertas con peliculas pueden ser tabletas comprimidas recubiertas
con polimeros u otros recubrimientos apropiados. Las tabletas comprimidas
miltiples pueden prepararse empleando mas de un ciclo de compresién, con las
sustancias aceptables para el uso farmacéutico mencionadas previamente.
También pueden usarse agentes colorantes en las tabletas. Pueden usarse

agentes saborizantes y edulcorantes en las tabletas, y son especialmente (tiles en
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la formacién de tabletas y pastillas masticables.

Los ejemplos de formas de dosificacion liguida oral que pueden usarse
incluyen, sin limitaciones, soluciones acuosas, emulsiones, suspensiones,
soluciones y/o suspensiones reconstituidas a partir de granulos no efervescentes,
y preparaciones efervescentes reconstituidas a partir de granulos efervescentes

Los ejemplos de soluciones acuosas que pueden usarse Incluyen, sin
limitaciones, elixires y jarabes. Como se los usa en la presente documentiacion,
los elixires hacen referencia a preparaciones hidroalcohélicas transparentes
edulcoradas. Los ejemplos de vehiculos aceptables para el uso farmacéutico que
pueden usarse en los elixires incluyen, sin hmitaciones, solventes. Los ejemplos
particulares de solventes que pueden usarse incluyen glicerina, sorbrtol, alcohol
etilico y jarabe. Como se los usa en la presente documentacion, los jarabes hacen
referencia a soluciones acuosas concentradas de un azlcar, por ejemplo,
sacarosa. Ademas, los jarabes pueden comprender opcionalmente un
preservador.

Las emulsiones hacen referencia a sistemas de dos fases, donde se
dispersa un liquido, bajo la forma de pequeiios glébulos, en otro liquido. Las
emulsiones pueden ser opcionalmente emulsiones de aceite en agua o de agua
en aceite. Los ejemplos de vehiculos aceptables para el uso farmacéutico que
pueden usarse en las emulsiones incluyen, sin limitaciones, liquidos no acuosos,
agentes emulsificantes y preservadores.

Los ejemplos de sustancias aceptables para el uso farmacéutico que
pueden usarse en los granulos no efervescentes, que pueden reconstituirse en
una forma de dosificacién liquida oral, incluyen diluyentes, agentes edulcorantes y

humectantes.
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Los ejemplos de sustancias aceptables para el uso farmacéutico que
pueden usarse en los granulos efervescentes, los cuales pueden reconstituirse en
una forma de dosificacion liquida oral, incluyen agregados organicos y una fuente
de diéxido de carbono.

Pueden usarse opcionalmente agentes colorantes y saborizantes en todas
las formas de dosificacion mencionadas previamente.

Los ejemplos particulares de preservadores que pueden usarse incluyen
glicerina, metil y propilparaben, acido benzoico, benzoato de sodio y alcohol

Los ejemplos particulares de liquidos no acuosos que puaden usarse en las
emulsiones incluyen aceite mineral y aceite de semilla de algodén.

Los ejemplos particulares de agentes emulsificantes que pueden usarse
incluyen gelatina, acacia, tragacanto, bentonita y agentes tensioactivos, tales
como monooleato de polioxietilen sorbitan.

Los ejemplos particulares de agentes de suspension que pueden usarse
incluyen carboximetilcelulosa de sodio, pectina, tragacanto, Veegum y acacia. Los
difuyentes Incluyen lactosa y sacarosa. Los agentes edulcorantes incluyen
sacarosa, jarabes, glicerina y agentes edulcorantes artificiales, tales como
ciclamato de sodio y sacarina.

Los ejemplos particulares de agentes humectantes que pueden usarse
incluyen monoestearato de propilenglicol, monooleato de sorbitan, monolaurato de
dietilenglicol y lauril éter de polioxistileno.

Los ejemplos particulares de 4cidos orgénicos que pueden usarse incluyen
dcido citrico y acido tartarico.

Las fuentes de diéxido de carbono que pueden usarse en las

composiciones efervescentes incluyen bicarbonato de sodio y carbonato de sodio.
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Los agentes colorantes incluyen cualquiera de los colorantes aproplados y
certificados FD y C solubles en agua, y mezclas de los mismos.

Los ejemplos particulares de agentes saborizantes que pueden usarse
incluyen sabores naturales extraidos de plantas, tales como frutas, y mezclas
sintéticas de compuestos que producen una sensacion de sabor placentera.

Para una forma de dosificacion sélida, la solucién o suspensién, por
ejemplo, en carbonato de propileno, aceites vegetales o triglicéridos, se encapsula
preferiblemente en una cédpsula de gelatina. Se describen dichas soluciones, y su
preparacion y encapsulacion, en las Patentes de los EEUU N° 4328245, 4409239
y 4410545, Para una forma de dosificacion liquida, la solucién, por ejemplo, por
ejemplo, en polietilenglicol, puede diluirse con una cantidad suficiente de un
vehiculo liquido aceptable para el uso farmacéutico, por ejemplo agua, que debe
medirse faciimente antes de administrarse.

Como altemativa, pueden prepararse formulaciones orales liquidas o semi-
sdlidas disolviendo o dispersande el compuesto o la sal activa en aceites
vegetales, glicoles, triglicéridos, ésteres de propilenglicol {por ejemplo, carbonato
de propileno) y otros vehiculos como tales, y encapsulando estas soluciones o
suspensiones en recubnmientos de cdpsulas de gelatina duras o blandas. Otras
formulaciones dtiles incluyen aquellas detalladas en las Patentes de los EEUU N°
Re 28819 y 4358603.

B. Inyectables, soluciones y emulsiones

La presente invencién también hace referencia a composiciones disefiadas
para administrar los inhibidores de DPP-IV de la presente invenciéon por
administracion parenteral, generalmente caracterizada por inyeccion, ya sea

subcutanea, intramuscular o intravenosa. Pueden prepararse inyectables de
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cualquier forma convencional, por ejemplo, como scluciones o suspensiones
liquidas, como formas sélidas apropiadas para disolver o suspender en un liquido
antes de inyectarlo, o como emulsiones.

Los ejemplos de excipientes que pueden usarse en combinacion con los
inyectables de acuerdo con la presente invencién incluyen, sin limitaciones, agua,
solucién salina, dextrosa, glicerol o etanol. Las composiciones inyectables también
pueden comprender opcionalmente cantidades menocres de sustancias auxiliares
no toxicas, tales como agentes humectantes o emulsificantes, agentes
amortiguadores del pH, estabilizadores, potenciadores de la solubilidad y otros
agentes como los mencionados, tales como, por ejemplo, acetato de sodio,
monolaurato de sorbitan, oleato de trietanolamina y ciclodextrinas. En la presente
documentacién también se contempla el imptantae de un sistema de liberacién
lenta o liberacién sostenida, de modo de mantener un nivel de dosificacién
constante (véase, por ejemplo, la Patente de los EEUU N° 3710795). El
porcentaje de compuesto activo contenido en dichas composiciones parenterales
depende en gran medida de la naturaleza especifica del mismo, asi como de la
actividad del compuesto y las necesidades del sujeto.

La administracion parenteral de las formulaciones incluye la administracion
iIntravenosa, subcutdnea e intramuscular. Las preparaciones de administracién
parenteral incluyen soluciones estériles listas para inyectar, productos secos
solubles estériles, tales como los polvos liofilizados descriptos en la presente
documentacion, listos para combinar con un solvente justo antes de usarse,
incluyendo tabletas hipodérmicas, suspensiones estériles listas para inyectar,
productos insolubles estériles secos, listos para combinar con un vehiculo justo

antes de usarse, y emulsiones estériles. Las soluciones pueden ser acuosas o no
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acuosas.

Cuando se los administra por via intravenosa, los ejemplos de vehiculos
apropiados incluyen, sin limitaciones, solucién salina fisiolégica o solucién salina
amortiguada con fosfato (PBS), y soluciones que contienen agentes espesadores
y solubilizadores, tales como glucosa, polietilenglicol y polipropilenglicol, y mezclas
de los mismos.

Los ejemplos de vehiculos aceptables para sl uso farmacéutico que pueden
usarse opcionalmente en las preparaciones parenterales incluyen, sin
limitaciones, vehiculos acuosos, vehiculos no acuosos, agentes antimicrobianos,
agentes isotonicos, amortiguadores, antioxidantes, anestésicos locales, agentes
de suspension o dispersion, agentes emulsificadores, agentes secuestrantes o
quelantes, y otras sustancias aceptables para el uso farmacéutico.

Los ejemplos de vehiculos acuosos que pueden usarse opcionalmente
incluyen inyecciones de cloruro de sodio, inyecciones de Ringer, inyecciones de
dextrosa isoténica, inyecciones de agua estéril, inyecciones de dextrosa e
inyecciones de Ringer lactadas.

Los ejemplos de vehiculos parenterales no acuosos que pueden usarse
opcionalmente incluyen aceites fijos de ongen vegetal, aceite de semilla de
algodén, aceite de maiz, aceite de sésamo y aceite de mani.

Pueden agregarse agentes antimicrobianos, en concentraciones
bacteriostaticas o fungistaticas, a las preparaciones parenterales, particularmente
cuando se envasan las preparaciones en recipientes de dosis mdiltiples, y, por
consiguiente, se los disena de modo que puedan almacenarse y puedan extraerse
varias allcuotas. Los ejemplos de agentes antimicrobianos que pueden usarse

incluyen fenoles o cresoles, mercurnanos, alcohol bencilico, clorobutanol, ésteres
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de acido metl y propil p-hidroxibenzoico, timerosal, cloruro de benzalconio y
cloruro de benzetonio.

Los ejemplos de agentes isoténicos que pueden usarse incluyen clorurc de
sodio y dextrosa. Los ejemplos de amortiguadores que pueden usarse incluyen
fosfato y citrato. Los gjemplos de antioxidantes que pueden usarse Incluyen
bisulfato de sodio. Los ejlemplos de anestésicos locales que pueden usarse
incluyen clorhidrato de procaina. Los ejemplos de agentes de suspension y
dispersion que pueden usarse incluyen carboximetilcelulosa de sodio, hidroxipropil
metilcelulosa y polivinilpirrolidona. Los ejemplos de agentes emulsificantes que
pueden usarse incluyen Polisorbato 80 (TWEEN 80). Un agente secuestrante o
quelante de 1ones metalicos incluye EDTA.

Los vehiculos farmacéuticos también incluyen opcionalmente alcohol
etilico, polietilenglicol y propilenglicol para vehiculos miscibles en agua, e
hidréxido de sodio, acido clorhidrico, 4cido citrico o acido lactico para ajustar el
pH.

Puede ajustarse la concentracion de un Iinhibidor de DPP-IV en la
formulacién parenteral, de modo que una Inyeccion pueda administrar una
cantidad efectiva para el uso farmacéutico, suficiente para producir el efecto
farmacolégico deseado. La concentracion de extracto de un inhibidor de DPP-1V,
y/o la dosificacién a usar, dependera finalmente de la edad, el peso y la condicion
del paciente o el animal, como es conocido en la técnica.

Las preparaciones de dosificaciones unitarias parenterales pueden
envasarse en una ampolla, un recipients o una jeringa con una aguja. Todas las
preparaciones para administracion parenteral deberan ser estériles, como es

conocido y practicado en la técnica.
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Pueden disefnarse los inyectables para una administracién local y sistémica.
Tipicamente, se formula una dosificacién efectiva para el uso terapéutico de modo
que contenga una concentracién de al menos entre aproximadamente 0,1% p/py
aproximadamente 90% p/p o mas, prefenblemente mas de 1% p/p del inhibidor de
DPP-1V, que se administrara a los tejidos a tratar. El inhibidor de DPP-IV puede
administrarse de una vez, o puede dividirse en una cantidad de dosis menores,
que se administraran separadas por intervalos de tiempo. Se comprende que la
dosificacién precisa y la duracién del tratamiento dependera de la localizacién de
la administracién parenteral de la composicién, del vehiculo y de otras variables
que podrdn determinarse en forma empinca, usando protocolos de prueba
conocidos, o realizando extrapolaciones a partir de datos de prueba in vivo o in
vitro. Debe destacarse que los valores de las concentraciones y las dosificaciones
variaran también con la edad del individuo a tratar. Ademés, debe comprenderse
que, para un sujeto en particular, puede ser necesario ajustar regimenes de
dosificacion especificos con el correr del tiempo, de acuerdo con las necesidades
individuales y el juicio profesional del encargado de la administracién o la
supervision de la administracién de las formulaciones. Por consiguiente, los
rangos de concentracion detallados en la presente documentacion son solamente
ejemplos, y no pretenden limitar el alcance o la practica de las formulaciones
reivindicadas.

El inhibidor de DPP-IV puede suspenderse opcionalmente en formas
micronizadas, o en otras formas apropiadas, o puede derivatizarse para producir
un producto activo mas soluble o producir una prodroga. LLa forma de la mezcla
resultante depende de una cantidad de factores, incluyendo el modo de

administraciéon deseado y la solubilidad del compuesto en el vehiculo o los
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vehiculos deseados. La concentracidn efectiva es suficiente para mejorar los

sintomas del estado de enfermedad, y puede determinarse en forma empinca.

C. Polvos liofilizados

Los inhibidores de DPP-IV de la presente invencidon pueden prepararse
también como polvos liofilizados, que pueden reconstituirse para administrarios
como soluciones, emulsiones y otras mezclas. También pueden formularse los
polvos liofilizados como solidos o geles.

Puede prepararse un polvo estéril liofilizado disolviendo el compuesto en
una soluctén amortiguadora de fosfato de sodio que contiene dextrosa u otro
excipiente apropiado. La filtracién esténl subsiguiente de la solucién, seguida por
una liofilizacién bajo condiciones estdndar conocidas por aquellos entrenados en
la técnica, permite obtener la formulacién deseada. Brevemente, puede
prepararse opcionalmente el polvo liofilizado disolviendo dextrosa, sorbitol,
fructosa, jarabe de maiz, xilitol, glicerina, glucosa, sacarosa u otro agente
apropiado, aproximadamente 1-20%, preferiblemente entre aproximadamente 5y
15%, en un amortiguador apropiado, tal como citrato, fosfato de sodio o potasio, u
otro amortiguador como tales, conocido por aquellos entrenados en la técnica,
tipicamente a aproximadamente pH neutro. Luego se agrega un inhibidor de DPP-
IV a la mezcla resultante, preferiblemente una temperatura mayor que la
temperatura ambiente, mas preferiblemente a aproximadamente 30-35°C, y se
agita hasta disolverio. Se diluye la mezcla resultante agregando mas amortiguador
hasta una concentracién deseada. La mezcla resultante se filtra en forma estéril o
se trata para eliminar los particulados y asegurar la ésterilidad, y se separa en
porciones en distintos recipientes para liofilizarla. Cada recipiente puede contener

una Unica dosificacién o multiples dosificaciones del inhibidor de DPP-IV.
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D. Administracién tépica

Los inhibidores de DPP-IV de la presente invencion también pueden
administrarse como mezclas tépicas. Pueden usarse mezclas tdpicas para
efectuar una administracién local y sistémica. La mezcla resultante puede seruna
solucién, una suspension una emulsién o semejantes, y se formula como una
crema, un gel, un ungiiento, una emulsién, una solucién, un elixir, una locion, una
suspension, una tintura, una pasta, una espuma, un aerosol, una irrigacién, un
rocio, un supositorios, una venda, una parche démmico o cualquier ofra
formulacion apropiada para una administracién topica.

Los inhibidores de DPP-IV pueden formularse como aerosoles para
administracion tépica, tal como por inhalacién (véanse las Patentes de los EEUU
N° 4044126, 4414209 y 4364923, que describen aerosoles para administrar un
ésteroide util para tratar enfermedades inflamatorias, particulanrmente el asma).
Estas formulaciones para administrar en el tracto respiratorio pueden tomar la
forma de un aerosol o una solucién de un nebulizador, 0 como un polvo microfing
para insuflar, solo 0 en combinacién con un vehiculo inerte, tal como lactosa. En
tal caso, las particulas de la formulacién tipicamente tendran didmetros menores
que 50 micrones, preferiblements menores que 10 micrones.

Los inhibidores de DPP-IV pueden formularse también para una aplicacién
local o tépica, tal como una aplicacién tépica a la piel y las membranas mucosas,
tal como sobre el 0jo, bajo la forma de geles, cremas y lociones, y para aplicar
sobre el ojo o para aplicaciones intracistémicas intraespinales. Se contempla la
administracién topica para la administracion transdérmica, y también para
administraciones a los ojos o las mucosas, o para terapias de inhalacién. También

pueden administrarse soluciones nasales del inhibidor de DPP-IV, solo o en
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combinacién con otros excipientes aceptables para el uso farmacéutico.
E. Formulaciones para otras rutas de administracion

Dependiendo del estado de enfermedad a tratar, también pueden usarse
otras rutas de administracion, tales como aplicacién tépica, parches transdémicos
y administracién rectal. Por ejemplo, las formas de dosificacion farmacéutica para
administracién rectal son los supositorios rectales, las capsulas y las tabletas de
efecto sistémico. Los supositorios rectales, como se los usa en la presente
documentacion, representan cuerpos sélidos que se insertan en el recto y se
derriten a la temperatura de! cuerpo, liberando uno o mas ingredientes
terapéuticos activos. Las sustancias aceptables para el uso farmaceutico
utilizadas en los supositorios rectales son bases o vehiculos, y agentes que elevan
el punto de fusién. Los ejemplos de bases incluyen manteca de cacao {aceite de
teobroma), glicerina-gelatina, carbocera, (polioxietilenglicol) y mezclas apropiadas
de mono, di y triglicéridos de acidos grasos. Pueden usarse combinaciones de
vanas bases. Los agentes para elevar el punto de fusion de los supositorios
incluyen spermaceti y cera. Pueden prepararse los supositorios rectales
empleando un método de compresién o moldeado. El peso tipico de un
supositorio rectal es de aproximadamente 2 6 3 g. Las tabletas y las capsulas para
administracién rectal pueden fabricarse usando la misma sustancia aceptable
para el uso farmacéutico y los mismos métodos que los usados para las
formulaciones de administracién oral.
F. Ejemplos de formulaciones

Los siguientes son ejemplos particulares de formulaciones orales,
intravenosas y en tabletas, que pueden usarse opcionalmente con los compuestos

de la presente invencién. Debe destacarse pueden variarse que estas
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cual se usara la formulacidn.

FORMULACION ORAL

formulaciones dependiendo del compuesto particular usado y la indicacién para la

Compuesto de la presente invencion  10-100 mg
Monohidrato de Acido citrico 105 mg
Hidréxido de sodio 18 mg
Sabornizantes

Agua hasta 100 mi
FORMULACION INTRAVENOSA

Compuesto de la presenta invencion  0,1-10 mg

Monohidrato de dextrosa

hasta obtener isotonicidad

Monohidrato de acido citrico 1,05 mg
Hidréxido de sodio 0,18 mg
Agua para inyeccion hasta 1,0 ml
FORMULACION EN TABLETA

Compuesto de la presente invencion 1%
Celulosa microcristalina 73%

Acido estearico 25%

Silice coloidal 1%.

5.Equipos que comprenden inhibidores de DPP-IV
La invencion también se relaciona con equipos y otros articulos de

manufactura para tratar enfermedades asociadas con la DPP-|V. Debe destacarse
que estas enfermedades abarcan todas las condiciones donde DPP-IV posee una
actividad que contribuye a la patologia y/o la sintomatologia de la condicién.

En una realizacion, se proporciona un equipo que comprende una
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composicién que comprende al menos un inhibidor de DPP-IV de la presente
invencién, en combinacién con instrucciones. Las instruccionses pueden indicar el
estado de enfermedad para el que puede administrarse la composicion,
informacién de almacenamiento, informacion de dostficacion y/o instrucciones
acerca de como administrar la composicién El equipo también puede comprender
matenales de envasado. El material de envasado puede comprender un recipiente
para alojar la composicion. El equipo también puede comprender opcionalmente
componentes adicionales, tales como jenngas para administrar la composicion. El
equipo puede comprander la composicién, bajo la forma de dosis individuales o
multiples.

En otra realizacion, se proporciona un articulo de manufactura que
comprende una composicion que comprende al menos un inhibidor de DPP-IV de
la presente invencion, en combinacién con materiales de envasado. El matenal de
envasado puede comprender un recipiente para alojar la composicién. El
recipiente puede comprender opcionalmente una marca que indique el estado de
enfermedad para el que puede administrarse la composicioén, informacion de
almacenamiento, informacién de dosificacién y/o instrucciones acerca de cémo
administrar la composicion. El equipo también puede comprender opcionalmente
componentes opcionales, tales como jeringas para administrar la composicion. El
equipo puede comprender la composicion, bajo la forma de dosis individuales o
multiples.

Debe destacarse que el material envasado usado en los equipos y los
articulos de manufactura de acuerdo con la presente invencién pueden formar una
pluralidad de recipientes divididos, tales como una botella dividida o un paquete

de aluminio dividido. El recipiente puede tomar cualquier forma convencional, o
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cualquier forma conocida en la técnica, compuesta por un matenal aceptable para
el uso farmacéutico, por ejemplo, una caja de papel o cartén, una botella o un
vaso de vidrio o plastico, una bolsa re-sellable (por ejemplo, para contener un
“relleno” de tabletas que se pueden colocar un recipiente diferente), o un paquete
tipo ampolla con dosificaciones individuales, para presionar el paquete de acuerdo
con un cronograma terapéutico. El recipiente empleado dependera de la forma de
dosificacién exacta empleada, por ejemplo, no se usara generalmente una caja de
cartén convencional para contener una suspension liquida. Es factible usar mas
de un recipiente en un Unico envase para comercializar una Unica forma de
dosificacion. Por ejemplo, las tabletas pueden estar contenidas en una botella
que, a su vez, esté contenida en una caja. Tipicamente el equipo incluye
direccicnes para administrar los componentes Separados. La forma del equipo es
particularmente ventajosa cuando se administran los componentes separados,
preferiblemente en distintas formas de dosificacién (por ejemplo, oral, tdpica,
transdémmica y parenteral), cuando se los administra con intervalos diferentes o
cuando el médico a cargo desea titular los componentes individuales de la
combinacién.

Un ejemplo particular de un equipo de acuerdo con la presente invencién es
el denominado envase tipo ampolla. Los envases tipo ampolla son bien conocidos
en la industria del envasado, y se usan ampliamente para envasar formas de
dosificacién farmacéutica unitarias (tabletas, capsulas y semejantes). Los envases
tipo ampolla generalmente consisten en una lamina de un material relativamente
rigido, recubierto con una ldmina de un material plastico preferiblemente
transparente. Durante el proceso de envasado, se forman concavidades en la

lamina pléstica. Las concavidades tienen el tamaifio y la forma de las tabletas o las
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capsulas individuales que se envasardn, y tienen un tamano que permite
acomodar miiltiples tabletas y/o capsulas. Luego se colocan las tabletas o las
capsulas en las concavidades creadas con tal fin, y se sella la lamina de material
relativamente rigido contra la ldmina plastica, en la cara opuesta a la direccién en
la que se hubieron formado las concavidades. Como resultado, las tabletas o las
cdpsulas se sellan individualmente o se sellan en forma colectiva, segin se lo
desee, en las concavidades entre la lamina plastica y la lamina. Preferiblemente,
la longitud de la lAmina es tal que pueden extraerse las tabletas o las capsulas del
envase tipo ampolla, aplicando presién manual en las concavidades, donde se
forma una abertura en la lamina a la aftura de las concavidades. Puede extraerse
la tableta o la capsula a través de dicha abertura.

Otro ejemplo especifico de un equipo es un sistema de administracién
disefado para administrar las dosis diarias, una por vez, en el orden en que se
pretende usarlas. Preferiblemente, el sistema estd equipado con un ayuda
memoria, de modo de facilitar el seguimiento del régimen. Un ejemplo de dicho
ayuda memoria es un contador mecanico que indica la cantidad de dosis que
hubieron sido administradas. Otro ejemplo de dicho ayuda memoria es un
microchip de memoria operado a bateria unido a un lector de cristal liquido, o una
seial audible recordatona que, por ejemplo, presenta la fecha de la ultima dosis

diana tomada y/o avisa cuadndo debe tomarse la siguiente dosis.

EJEMPLOS

1. Preparacion de inhibidores de DPP-1V
Pueden desarrollarse varios métodos para sintetizar los compuestos de

acuerdo con la presente invencion. Se proporcionan métodos representativos para

sintetizar estos compuestos en los ejemplos. Debe destacarse, sin embargo, que
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también pueden sintetizarse los compuestos de la presente invencion empleando
otras rutas sintéticas, que puedan ser ideadas por aquellos entrenados en la
técnica.

Se reconocera facilmente que determinados compuestos de acuerdo con la
presente invencién tienen Atomos con conexiones con otros atomos, que
confieren una éstereoquimica particular al compuesto (por ejemplo, centros
quirales). Se reconoce que la sintesis de los compuestos de acuerdo con la
presente invencién puede resultar en la creacion de mezclas de distintos
éstereoisémeros (enantiémeros, diasteredmeros). A menos que se especifique
una éstereoquimica particular, la mencién de un compuesto abarca todos los
distintos éstereoisdmeros posibles.

Se conocen varios métodos para separar mezclas de distintos
ésterevisomeros en la técnica. Por ejemplo, puede hacerse reaccionar una
mezcla racémica de un compuesto con un agente de resolucion con actividad
Optica para formar un par de compuestos diastereocisoméncos. Luego pueden
separarse los diastereémeros para recuperar los enantiomeros 6pticamente
puros. También pueden usarse los complejos disociables para resolver
enantibmeros (por ejemplo, sales diastereoisoméricas cristalinas). Los
diastereémeros tipicamente tienen propiedades fisicas suficientemente diferentes
(por ejemplo, puntos de fusion, puntos de ebullicién, solubilidad, reactividad,
etcétera) como para poder separarlos facilimente, aprovechando estas diferencias.
Por ejemplo, pueden separarse tipicamente los diasteredmeros por cromatografia
o empleando procedimientos de separacién/resolucion, basados en las diferencias
de solubilidad. Puede hallarse una descnpcion mas detallada de los

procedimientos que pueden usarse para resolver ésterecisémeros de compuestos
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de su mezcla racémica en Jean Jacques Andre Collet, Samuel H. Wilen,
Enantiomers, Racemates y Resoluciones, John Wiley & Sons, Inc. (1981).

También pueden prepararse los compuestos de acuerdo con la presente
invencidn como sales de adicion acida aceptables para el uso farmacéutico,
haciendo reaccionar la base libre del compuesto con un acido inorganico u
orgénico aceptable para el uso farmacéutico. Como altemativa, puede prepararse
una sal de adicién basica de un compuesto haciendo reaccionar la forma de acido
libre del compuesto con una base inorganica u organica aceptable para el uso
farmacéutico. Se describen los dcidos y las bases inorganicas y organicas
apropiadas para preparar las sales aceptables para el uso farmacéutico de los
compuestos en la seccién de definiciones de esta Solicitud. Como altemativa,
pueden prepararse las formas desales de los compuestos usando sales de los
matenales iniciales o los intermediarios.

Pueden prepararse las formas de acidos o bases libres de los compuestos
a partir de la forma correspondiente de sal de adicién bdsica o sal de adicién
acida. Por ejlemplo, puede convertirse un compuesto en una forma de sal de
adicién acida en la correspondiente base libre, tratandolo con una base apropiada
(por ejemplo, una solucién de hidroxido de amonio, hidréxido de sodio y
semsjantes). Puede convertirse un compuesto en forma de sal de adicién basica
en el &cido libre correspondiente, tratdndolo con un acido apropiado (por ejemplo,
acido clorhidrico, etcétera).

Pueden prepararse N-Oxidos de los compuestos de acuerdo con la
presente invencién empleando métodos conocidos por aquellos entrenados en la
técnica. Por ejemplo, pueden prepararse N-Oxidos tratando una forma no oxidada

del compuesto con un agente oxidante (por ejemplo, acido trifluoroperacético,

P
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dcido permaleico, acido perbenzoico, acido peracético, éacido meta-
cloroperoxibenzoico o semejantes) en un solvente organico inerte apropiado (por
ejemplo, un hidrocarburo halogenado, tal como diclorometano) a
aproximadamente 0°C. Como alternativa, pueden prepararse N-6xidos de los
compuestos a partir del N-6xido de un matenial inicial apropiado.

Pueden prepararse compuestos en formas no oxidadas a partir de los N-
6xidos de los compusestos, tratdndolos con un agente reductor (por ejemplo,
azufre, dioxido de azufre, trifenil fosfina, borohidruro de litio, borohidruro de sodio,
tncloruro o otribromuro fosforoso, o semejantes) en un solvente organico inerte
apropiado {por ejemplo, acetonitrilo, etanol, dioxano acuoso o semejantes) a O-
80°C.

Pueden prepararse las prodrogas denvadas de los compuestos empleando
métodos conocidos por aquellos entrenados en la técnica (por ejemplo, para hallar
detalles adicionales, véase Saulnier et al. (1994), Bioorganic y Medicinal Chemistry
Letters, Vol. 4, p. 1985). Por ejemplo, pueden prepararse prodrogas apropiadas
haciendo reaccionar un compuesto no derivatizado con un agente carbamilante
apropiado {por ejemplo, clohidrato de 1,1-aciloxialquilcarbono, carbonato de para-
nitrofenilo o semejantes).

Pueden preparare los derivados protegidos de los compuestos empleando
métodos conocidos por aquellos entrenados en la técnica. Se proporciona una
descripcion detallada de los procedimientos disponibles para crear y eliminar
grupos protectores en T.W. Greene, Protecting Groups in Organic Synthesis, 3*
edicidon, John Wiley & Sons, Inc. 1999.

Los compuestos de la presente invencion también pueden prepararse o

formarse convenientemente durante el proceso de la invencién, como solvatos
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(por ejemplo, hidratos). Pueden prepararse convenientemente los hidratos de los
compuestos de la presente invencién efectuando una recnstalizacién a partir de
una mezcla de solventes acuosos/organicos, usando solventes organicos tal es
como dioxina, tetrahidrofuranoo o0 metanol.

También pueden prepararse los compuestos de acusrdo con la presente
invencién como sus éstereoisémeros individuales, haciendo reaccionar una
mezcla racémica del compuesto con un agente de resolucién activa, para formar
un par de compuestos diasterecisoméricos, separando los diastereémeros y
recuperando el enantiomero épticamente puro. Si bien puede efectuarse la
resolucién de enantiémeros usando derivados diastereoméricos covalentes de los
compuestos, se prefieren los complejos disociables (por ejemplo, sales
diasterecisoméricas cristalinas). Los diasteredmeros tienen propiedades fisicas
diferentes (por ejemplo, puntos de fusién, puntos de ebullicién, solubilidades,
reactividades, etcétera), y puede separarselos faciimente aprovechando estas
diferencias. Pueden separarse los diastere6meros por cromatografia o empleando
procedimientos de separacién/resolucién, basados en las diferencias de
solubilidad. Luego se recuperan los enantiémeros 6pticamente puros, junto con el
agente de resolucién, empleando cualquier medio apropiado que no produzca
racemizaciéon. Puede hallarse una descripcibn méas detallada de los
procedimientos que pueden usarse para resolver éstereoisémeros de compuestos
de su mezcla racémica en Jean Jacques Andre Collet, Samuel H. Wilen,
Enantiomers, Racemates y Resoluciones, John Wiley & Sons, Inc. (1981).

Como se los usa en la presente documentacion, los simbolos y las
convenciones usadas en estos procesos, esquemas y ejemplos son consistentes

con aquellos usadas en la Iteratura cientifica contemporanea, por ejemplo,
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Journal of the American Chemical Socisty o Joumnal of Biological Chemistry. Se
usan generalmente las abreviaturas convencionales de una letra o tres letras para
designar residuos de aminoacidos, de los que se asume que estan en la
configuracion L, a menos que se indique lo contrano. También, a menos que se
indique lo contrario, se obtuvieron todos los materiales iniciales en proveedores de
sustancias quimicas, y se los usé sin purificaciones adicionales. Especificamente,
pueden usarse las siguientes abreviaturas en los ejemplos y a lo largo de la

memona descriptiva:

g (gramos); mg (miligramos);

| (litros); mi (mililitros);

pl (microlitros); psi (libras por pulgada cuadrada);
M (molar); mM (milimolar);

i.v. (intravenoso); Hz (Hertz);

M Hz (megahenz); mol (moles);

mmol (milimoles); RT (temperatura ambiente);

min (minutos); h (horas);

mp (punto de fusion); TLC (cromatografia en capa delgada);
Tr (tiempo de retencién); RP (fase inversa);

MeOH (metanol); i-PrOH (isopropanol);

TEA (trietilamina); TFA (acido trifluoroacético);
TFAA (anh(drido tnfluoroacético); THF (tetrahidrofuranoo);

DMSO (dimetilsulféxido); EtOAc (acetato de etilo);

DME (1,2-dimetoxietano); DCM (diclorometano};

DCE (dicloroetano); DMF (N,N-dimetilformamiday);

DMPU (N,N’-dimetilpropilenurea); CDI (1,1-carbonildiimidazol);
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IBCF (cloroformato de isobutilo}; HOAc (acido acético);

HOSu (N-hidroxisuccinimino); HOBT (1-hidroxibenzotriazol};

Et;O (dwetil éter); EDCI (clorhidrato de etilcarbodiimino);
BOC (ter-butiloxicarbonilo); FMOC (9-fluoreniimetoxicarbonilo);

DCC (diciclohexilcarbodiimino); CBZ (benciloxicarbonilo),

Ac (acetilo); atm (atmdsfera);
TMSE (2-(tnmetisilit)etilo); TMS (trimetilsililo);
TIPS (tnisopropilsihlo); TBS (t-butildimetilsililo),
DMAP (4-dimetilaminopiridina); Me (metilo);

OMe (metoxilo); Et (etio);

Et (etilo); tBu (ter-butilo);

HPLC (cromatografia liquida de alta presién);

BOP (cloruro bis(2-oxo-3-oxazolidinil}fosfinico);

TBAF (fluoruro de tetra-n-butilamonio);

mCPBA (acido meta-cloroperbenzoico).

Todas las referencias a éter o Et,O representan dietil éter; solucion salina
hace referencia a una solucién acuosa saturada de NaCl. A menos que se indique
lo contrario, todas las temperaturas se expresan en °C (grados centigrados).
Todas las reacciones se efectian bajo una atméstfera inerte a RT, a menos que
se indique lo contrano.

Se registraron los espactros de 'H NMR en un dispositivo Bruker Avance
400. Se expresan los desplazamientos quimicos en partes por millén (ppm). Las
constantes de unién se expresan en unidades de hertz ( Hz). Los patrones de
separacion describen multiplicidades aparentes, y se denominan s (singulete), d

(doblete), t (triplete), q (cuarteto), m (multiplete), br (ancho).
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Se adquineron los espectros de masa de baja resolucion (MS) y los datos
de pureza de los compuestos en un dispositivo Aguas ZQ LC/MS de cuadrupolo
simple, equipado con una fuente de 1onizacién de electrorrocio (ES!), un detector
UV (220 y 254 nm), y un detector de dispersion luminica evaporativa (ELSD). Se
efectud la cromatografia en capa delgada en placas de gel de silice de 0,25 mm
de E. Merck (60F-254), se visualizé con luz UV, 5% de acido fosfomolibdico
etandlico, Ninhidrina o solucién de p-anisaldehido. Se efectud la cromatografia en
columna instantanea en gel de silice (malla 230-400, Merck).

2, Esquemas de Sintesis Para Inhibidores de DPP-1V de la Presente
Invencion

Los inhibidores de DPP-IV de acuerdo con la presente invencion pueden
sintetizarse de acuerdo con diversos esquemas de reaccion. Se proveen en los
ejemplos de la presente algunos esquemas ilustrativos. Los especialistas en la
materia pueden deducir facilmente otros esquemas de reaccién.

En las reacciones descritas a continuacion puede ser necesario proteger
grupos funcionales reactivos, por ejemplo grupo hidroxi, amino, imino, tio o
carboxi, cuando se desea que éstos se encuentren en el producto final, para evitar
su participacion indeseada en las reacciones. Pueden utilizarse grupos
protectores convencionales de acuerdo con la practica estandar, para consultar
ejemplos véase T.W. Greene y P. G. M. Wuts en "Protective Groups in Organic
Chemistry" John Wiley y Sons, 1991.

Al cambiar los grupos Q' y Q% Ry, Rz y Rs, puede sintetizarse una amplia
variedad de inhibidores de DPP-IV diferentes de acuerdo con la presente
invencion.

En cada uno de los esquemas de reaccion anteriores, pueden
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seleccionarse los distintos sustituyentes entre los diversos sustituyentes indicados
en la presente documentacion.

En la presente documentacion se presentan descrpciones de la sintesis de
compuestos particulares de acuerdo con la presente invencion, basadas en los

esquemas de reaccién anteriores.

3. Ejemplos de inhibidores de DPP-IV

La presente invencidn se ilustra adicionalmente, pero sin imitaciones, a
través de los siguientes ejemplos, que describen la sintesis de compuestos
particulares de acuerdo con la invencién.

Métodos experimentales

NaH , LiBr o
O -~
iy /fl\ v NaH Moel I L
i e at o A,
| /K Br o Nko c” N
o N0 DMF / DMSO THF-DMF
H
CN
1 CN 3

HN™Y 2ha

w H,..UKSE

MeOH , 100 °C, 2h
(70-76%)
2-(6-cloro-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil)-benzonitrilo (2). A una
solucién de 6-clorouracilo (20 g, 122 mmol) en una mezcla de DMF-DMSO (6:1,
600 ml) bajo nitrégeno a 0°C, se agregé hidruro de sodio (60%, 5,5 g, 137 mmol)
en porciones. Después de 0,5 h, se agregé bromuro de litio (8 g, 96 mmol) en la
mezcla y se agité por 15 min a 0°C. Se agregé una solucién de a-bromo-o-

tolunitrlo (25,1 g, 128 mmol) en DMF (30 mi) por goteo, se agité a esta
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temperatura por 1 h y luego a RT durante la noche. Se comprendera que la
alquilacién de la amina puede efectuarse bajo condiciones convencionales
conocidas en la técnica, incluyendo el uso de una base, tal como NaH, LiH o
semejantes, en un solvente organico o una mezcla de solventes. El solvente
puede inclur DMSO, THF, DMF y semejantes, o mezclas de éstos. Ademas,
pueden usarse adtivos, incluyendo LiBr, Lil, Nal y semejantes. La mezcla se
evapord y se co-evapord con agua al vacio para eliminar la mayor parte del DMF,
y luego se vertié en agua helada (11) Se recolectd el precipitado por filtracion. El
producto crudo se suspendié en AcOEt-CHCI; caliente y se sonicé por 5 min, se
dej6 reposar a 0 °C por 1 h, y luego se filtré para obtener un sélido blanco que
comprendia el compuesto del titulo (19 g) con 54% de rendimiento. Aquellos
entrenados en la técnica también comprenderan que puede lograrse la
purificaciéon usando varios métodos conocidos en la técnica, incluyendo el lavado
con un solvente acuoso/organico o una mezcla de solventes, la recristalizacion y/o
la cromatografia en columna. Los ejemplos no limitantes de solventes organicos y
mezclas de solventes pueden incluir acetato de etilo, acetato de isopropilo,
acetona, THF y semejantes. '"H-NMR (400 M Hz, DMSO): 5 11,82 (s, 1H), 7,87 (d,
1H,J=7,6Hz),7,71 (t, 1H,J=7,6Hz), 7,51 (t, 1H,J=7,6 H2)}, 7,37 (d, 1H,J =8
Hz2), 6,06 (s, 1H), 5,31 (s, 2H). MS (ES) [m+H] calculado para C12HsCIN3O,, 262,0;
hallado 262,0.

2-(6-cloro-3-metil-2,4-diox0-3,4-dihidro-2H-pirimidin-1-ilmetil}-benzonitrilo (3).
A una solucion fria (0°C) de 6-clorouracilo bencilado 2 (10 g, 38 mmol) en DMF-
THF (1:1, 300 ml) bajo nitrégeno, se agregé NaH (60%, 1,6 g, 39,9 mmol) en
porciones, a lo que siguié la adicién de LiBr (2g). La mezcla se agit6 a

temperatura ambiente por 20 min. Después de agregar iodometano (5,4 ml, 76
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mmol), se sellé el frasco y se agité a esta temperatura por 10 min, a temperatura
ambiente por 2 h, y a 35°C durante la noche, y luego se concentré al vacio. Se
comprenderd que la alquilacion de la amina puede efectuarse bajo condiciones
convencionales conocidas en la técnica, incluyendo el uso de una base, tal como
NaH, LiH o semejantes, en un solvente orgdnico o una mezcla de solventes. El
solvente puede inclur DMSO, THF, DMF y semejantes, 0 mezclas de éstos.
Ademas, pueden usarse aditivos, incluyendo LiBr, Lil, Nal y semejantes. Por
ejemplo, puede realizarse la alquilacidon usando 1oduro de metilo y KsCO:z en
acetona. La reaccibn puede realzarse a aproximadamente 15-45°C,
prefenblemente a aproximadamente 20-43°C, y mas preferiblemente a
aproximadamente 35-41°C hasta completar la reaccidn. Se disolvié el residuo en
CHCI; y se lavo con agua y solucién salina, se sec6 (NaSO,) y se filtrd, luego se
concentrd al vacio. El producto crudo se cristalizé a partir de THF-hexanos para
obtener 7,6 g (72%) del compuesto del titulo 3. Aquellos entrenados en la técnica
también comprenderan que pueds lograrse la purificacién del benzonitrilo en una
variedad de solventes organicos o mezclas de solventes. Por ejemplo, puede
purificarse el benzonitrilo agregando una mezcla de diclorometano y heptano.
Opcionalmente, puede purificarse el benzonitrilo en un solvente orgédnico o una
mezcla de solventes, tal como diclorometano, cloroformo, acetonitrilo, THF,
acetato de etilo, acetato de isopropilo y semejantes. Preferiblemente, el producto
se purifica y se lava con acetato de etilo. 'H NMR (400 M Hz, DMSO): 8 7,87 (d,
1H,J=7,6Hz),7,70 , 1H,J=7,6 Hz),7,51 (t, 1H,J=7,6 Hz), 7,40 (d, 1H,J=8
Hz), 6,21 (s, 1H), 5,38 (s, 2H), 3,28 (s, 3H). MS (ES) [m+H] calculado para
Ci3H11CIN3O,, 276,1; hallado 276,1.

2-{6-[3(R)-amino-piperidin-1-il}-3-metil-2,4-dioxo0-~3,4-dihidro-2H-pirimidin-1-
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ilmetil}-benzonitrilo (4). Se agité 2-(6-cloro-3-metil-2,4-dioxo-3,4-dihidro-2-H-
pifimidin-1-iimetil)-benzonitrilo (330 mg, 1,08 mmol), clorhidrato de (R)-3-amino-
pipendina {246 mg, 1,4 mmol} y bicarbonato de sodio (500mg, 5,4 mmol) con 200
mg de tamices moleculares activados (4A} en MeOH seco (5 ml) a 100°C por 2 h.
La reaccion se filtré a través de Celite, se concentré al vacio y luego se diluyé con
CHCls, y se lavé con agua. La fase acuosa se extrajo con CHCl; y se lavaron las
fases organicas combinadas con agua, se secd (Na,SO,) y se filtré Se agregd
TFA (1 ml) a la solucién, que luego se concentrd al vacio. Se disolvio el residuo en
una pequefia cantidad de MeOH, y se agregé Et;O para forzar la precipitacién. La
mezcla se dejé reposar a temperatura ambiente durante la noche. Aquellos
entrenados en la técnica comprenderan que la condensacién con al amina o el
clorhidrato de amina puede realizarse en un solvente o una mezcla de solventes,
con una base, tal como carbonato de potasio, bicarbonato de sodio y semejantes,
o mezclas de éstos. El solvente puede comprender solventes préticos y apréticos,
o mezclas de éstos. Por ejemplo, el solvente puede comprender una mezcla de
alcohol isopropiico y agua. Ademds, puede calentarse la reacciébn a
aproximadamente 30-100°C, preferiblemente a aproximadamente 35-55°C, y mas
preferiblemente a aproximadamente 45-50°C hasta su complecién. Se decantaron
los solventes y se lavé el sélido con Et;O dos veces para obtener 270 mg de
producto como un polvo blanquecino. También se comprenderd que puede
purificarse adicionalmente el producto lavandolo con un solvente organico o una
mezcla de solventes. Los ejemplos no limitantes de solventes o mezclas de
solventes incluyen acetato de isopropilo, acetato de etilo, diclorometano, heptano
y semejantes. Ademas, puede purificarse opcionalmente el producto por

cromatografia en columna.
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Puede aislarse el producto de benzonitrilo como la base libre, si se 1o
desea, pero preferiblemente puede convertirse adicionalmente el producto en la
sal de adicion acida correspondiente, tal como la sal de dcido benzoico.
Preferiblemente, el producto de benzonitrilo se trata con acido benzoico para
formar benzoato de 2-[6-(3-amino-piperidin-1-i}-3-metil-2,4-dioxo-3,4-dihidro-2H-
pinmidin-1-imetil]-benzonitnio (4). La preparacion y el aislamiento de la sal de
benzoato puede realizarse empleando métodos convencionales para la formacién
de sales de adicion dcida. 'H-NMR (400 M Hz, CDCl3-CD3;0D 10:1): 8 7,82 (d, 1H,
J=76Hz),7.65(t 1H, J = 7,6 Hz), 7.46 (t, 1H, J = 7,6 Hz), 7,23 (d, 1H, J = 8,0
Hz), 5,42 (s, 1H), 5,50-5,00 (ABq, 2H, J = 41,6, 15,2 Hz), 3,30 (m, 2H), 3,16 (s,
3H), 2,91 (m, 1H), 2,76 (m, 2H), 1,93 (m, 1H), 1,79 (m, 1H), 1,51 {m, 2H). MS (ES)
[m+H] calculado para CsH2NsO2, 340,2; hallado, 340,2.

En cada uno de los pasos anteriores, pueden evitarse los pasos de
aislamiento y/o purificacién de los compuestos intermedios si se obtienen los
intermediarios de la mezcla de reaccién como compuestos relativamente puros, y
si los subproductos o las impurezas de la mezcla de reaccion no interfieren con
los pasos de reaccién subsiguientes. Cuando sea posible, podra eliminarse uno o
mds pasos de aislamiento paras obtener tiempos de procesamiento mas cortos, y
la eliminacién del procesamiento adicional también puede resultar en un mayor
rendimiento total de la reaccién.

Compuesto 50

Y.
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2-{6-[3(R)-amino-piperidin-1-il]-3-etil-2,4-diox0-3,4-dihidro-2H-pirimidin-1-
ilmetil}-benzonitrilo TFA salt (5). El compuesto del titulo, 5, se preparé a partir
de la muestra 2, usando los procedimientos descriptos para la preparacion de las
muestras 3 y 4, excepto que se usé bromuro de etilo en lugar de iodometano. 'H-
NMR (400 M Hz, CDCI5-CD,0OD 10:1): 6 7,66 (d, J=7,8 Hz, 1H), 7,59 (id, J =78,
1,4 Hz, 1H), 7,40 (t, J=7,6 Hz, 1H), 7,26 (d, J =7,6 Hz, 1H), 5,41 (s, 1H), 5,13-
5,23 (ABg, 2H, J = 41,6, 15,2 Hz), 3,91 (g, J = 7,1 Hz, 2H), 3,37 {m, 2H), 2,87-2,98
(m, 2H), 2,70 (m, 1H), 2,12 (m, 1H), 1,88 (m, 1H), 1,67 (m, 2H), 1,15 (t, J=6,9 Hz,
3H). MS (ES) [m+H} calculado para C1gH24N50;, 354,2; hallado, 354,2.

Compuesto 6
0

o ):]\Q
2-{6-[3(R)}-amino-piperidin-1-il]-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil}-
benzonitrilo (6). El compuesto del titulo 6 se preparé a partir del compuesto 2,
empleando el procedimiento usado en la preparacién del compuesto 4. 'H-NMR
(400 M Hz, CDCl3-CD;0D 10:1): 57,65 (d, J=7,5 Hz, 1H), 7,58 (t, J = 7,8 Hz,
1H), 7,39 (t, J=7,5Hz, 1 H), 7,27 (d, J = 7,8 Hz, 1H), 5,32 (s, 1H), 5,13-5,13
(ABq, 2H, J = 30,0, 15,0 Hz), 3,39 (m, 2H), 2,95 (m, 2H), 2,69 (m, 1H), 2,12 (m,
1H), 1,85 (m, 1H), 1,64 (m, 2H). MS (ES) [m+H] calculado para C7H20NsO2, 326,2;
hallado, 326,2.
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Compuesto 7
0

ﬁ@

2-{6-[3(R)-amino-piperidin-1-il]-5-cloro-3-metil-2,4-dioxo0-3,4-dihidro-2H-
pirimidin-1-ilmetil}-benzonitrilo (7). El compuesto 4 (40 mg, 0,1 mmol}, en
CHCl; (2 ml), se traté SOCI, (200 pl) a 100°C por 30 min, se concentrd, y luego se
purificé por LC-MS para obtener el compuesto del titulo 7. 'H-NMR (400 M Hz,
CDCi,-CD,0D 10:1):67,73(d, J=7,6 Hz, 1H), 7,64 (, J=7,6 Hz, 1H), 7,45 (t, J=
7.6 Hz, 1H), 7,14 (d, J=8,1 Hz, 1H), 5,32-5,42 (m, 2H), 3,43 (s, 3H), 3,33-3,40 (m,
2H), 3,17 {m, 2H), 2,87 (s, 1H), 2,08 (m, 1H), 1,70 (m, 1H), 1,32-1,43 (m, 2H). MS
(ES) [m+H] calculado para C1aH2:1CINsO3, 374,1; hallado, 374,1.

Compuesto 8
0

Jel

Sa

6-[3 (R)-amino-piperidin-1-il]-1-(2-bromo-bencil)-1H-pirimidin-2,4-diona (8). El
compuesto del titulo se preparé en dos pasos. El primer paso se completé usando
el procedimiento empleado para la preparacién del compuesto 2, excepto que se
usé bromuro de 2-bromobencilo en lugar de a-bromo-o-tolunitrilo. Luego se
convirtié el producto en el compuesto del titulo, empleando el método usado enla
preparacién del compusesto 4. 'H-NMR (400 M Hz, CDCl,-CDs0D 10:1): 5 7,52 (d,
J=8,1Hz, 1H), 7,24 (t, /=7,8 Hz, 1H), 7,10 (t, /=7,8 Hz, 1H), 6,89 (d, J=7,579
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Hz, 1H), 5,27 (s, 1H), 4,92-5,04 (ABq, J= 34,1, 15,0 Hz, 2H), 3,27 (bd, /= 10,4
Hz, 1H), 3,09-3,18 (m, 1H), 2,89 (m, 1H), 2,70 (t, J=10,9 Hz, 1H), 2,48 (t, /=12,0
Hz, 1H), 2,03 (m, 1H), 1,60-1,71 (m, 1H), 1,42-1,53 (m, 2H). MS (ES) [m+H]
calcutado para C1gHz0BrN4O,, 379,1; hallado, 379,1.

Compuesto 9
O
g
dl NH;

6-[3 (R)-amino-piperidin-1-il}-1-(2-iodo-bencil)-1H-pirimidin-2,4-diona (9). El
compuesto del titulo se preparé empleando el procedimiento descripto para la
preparacién del compuesto 8, excepto que se usé cloruro de 2-iodobencilo como
reactivo bencilante. *H-NMR {400 M Hz, CDCla-CD;0D 10:1): 87,76 (d, J=7,6 Hz,
1H), 7,21 {t, J=7,3 Hz, 1H), 6,89 (t, J=7,2 Hz, 1H), 6,79 (d, J=7,3 Hz, 1H), 5,26
(s, 1H), 4,79 - 4,92 (ABq, J= 34,1, 6,7,0 Hz, 2H), 3,27 (m, 1H), 3,13 (s, 1H), 2,85
(d. J=11,6 Hz, 1H), 2,70 (m, 1H), 2,41 (m, 1H}, 2,02 (m, 1H), 1,60 (m, 1H), 1,45
(m, 2H). MS (ES) [m+H] calculado para CigHxINO2, 427,1; hallado, 427,1.

Compuesto 10
0

\NJ\JL
OJ\N NN
: @

Br

6-[3 (R)-amino-piperidin-1-il]-1{(2-bromo-5-fluoro-bencil)}-3-metil-1H-pirimidin-
2,4-diona {10). A una solucién de 6-clorouracilo (220 mg, 1,5 mmol) en una

mezcla de DMF-DMSO saco (6:1, 5 ml) bajo nitrégeno a 0°C, se agregé hidruro de
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sodio (60%, 61 mg, 1,8 mmol) en porciones. Después de 0,5 h, se agregd
bromuro de litio (83 mg, 1 mmol) y se agité la mezcla por 15 min a 0°C. Se agregé
una solucién de bromuro de 2-bromo-5-fluoro-bencilo {497 mg, 1,8 mmol) en DMF
(30 ml} por goteo, y se agité a esta temperatura por 1 h, y luego a temperatura
ambiente durante la noche. La mezcla se evaporé y se co-evapord con agua al
vacio para eliminar la mayor parte del DMF, y luego se vertié en agua helada. El
precipitado se recolectd por filtracién, y luego se suspendié en MeOH frio y se
filtré. La solucién se concentrd para obtener el producto monobencilado crudo.

El producto crudo se traté con NaH y Mel, usando el procedimiento
descripto para la preparacién del compuesto 3, seguido por el procedimiento
usado en la preparacion del compuesto 4m para obtener el compuesto del titulo.
'H-NMR (400 M Hz, CDCl5-CD,0D 10:1) 5 7,46 (dd, J =8.7, 5,2 Hz, 1H), 6,82 (td,
J=8,3, 2,9 Hz, 1H}, 6,59 (dd, J=9,1, 3,0 Hz, 1H), 5,28 (s, 1H), 4,99-5,06 (ABq, J
= 41,7, 16,7 Hz, 2H), 3,28 (m, 1H), 3,23 (s, 3H), 3,13-3,21 (m, 1H), 2,86 (bd, J =
12,6 Hz, 1H), 2,71 (t, J=10,5 Hz, 1H), 2,47 {t, J=11,0 Hz, 1H), 2,00-2,08 (m, 1H),
1,65-1,74 (m, 1H), 1,42-1,53 (m, 2H). MS (ES) [m+H] calculado para
C17H21BrFN,O,, 411,1; hallado, 411,1.

Compuesto 11

Cl
6-[3 (R)-amino-piperidin-1-il}-1-(2-cloro-5-fluoro-bencit)}-3-metil-1H-pirimidin-
2,4diona (11). El compuesto del titulo se preparé a partir del compuesto 1,

usando el mismo procedimiento que para la preparacién del compuesto 10,
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excepto que se usd bromuro de 2-clore-5-fluoro-bencilo en lugar de bromuro de 2-
bromo-5-fluoro-bencilo. 'H-NMR (400 M Hz, CDCls-CD0OD 10:1): 8 7,34-7,40 {dd,
J=8,5, 5,1 Hz, 1H), 6,97 (id, J = 8,3, 2,9 Hz, 1H), 6,72 (dd, J =9,0, 2,9 Hz, 1H),
5,41 (s, 1H), 5,11-5,19 (ABq, J = 41,7, 16,7 Hz, 2H), 3,37 (s, 1H), 3,32 (s, 3H),
3,23-3,30 (m, 1H), 2,96 (d, J =12,1 Hz, 1H), 2,81 (t, J=10,2 Hz, 1H), 2,59 {t, J =
11,1 Hz, 1H), 2,13 (d, J=10,4 Hz, 1H), 1,76-1,86 (m, 1H), 1,52-1,63 (m, 2H). MS
(ES) [m+H] calculado para C,7H21CIFN4O,, 367,1; hallado 367,1.

Compuesto 12

F cl

6-[3 (R)}-amino-piperidin-1-il}-1{2-cloro-4-fluoro-bencil)-3-metil-1H-pirimidin-
2,4-diona (12). El compuesto del titulo se preparé a partir del compuesto 1,
usando el mismo procedimiento descripto para la preparacién del compuesto 10,
excepto que se usd bromuro de 2-cloro-4-fluoro-bencilo en lugar de bromuro 2-
bromo-5-fluoro-bencilo. 'H-NMR (400 M Hz, CDCls-CD2OD 10:1) § 7,15 (dd, J =
8,211, 2,400 Hz, 1H), 6,95-7,06 (m, 2H), 5,40 (s, 1H), 5,09-5,18 (ABq, J = 37,7,
15,9 Hz, 2H), 3,33-3,39 (m, 1H), 3,30 (s, 3H), 3,23-3,29 (m, 1H), 2,98 (bd, J=12,9
Hz, 1H), 2,79 (t, J = 10,4 Hz, 1H), 2,55-2,66 (t, J = 11,2 Hz, 1H), 2,13 (m, 1H),
1,78-1,88 (m, 1H), 1,55-1,65 (m, 2H). MS (ES) [m+H] calculado para
C17H21CIFN4O,, 367,1; hallado 367,1.
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Compuesto 13
0

6-[3 (R)-amino-piperidin-1-il}-1-(2-bromo-bencil}-3-metil-1H-pirimidin-2,4-
diona (13) El compuesto del titulo se preparé a partir del compuesto 1, usando
los procedimientos descriptos para la sintesis del compuesto 10, excepto que se
uso bromuro de 2-bromo bencilo en lugar de bromuro de 2-bromo-5-ﬂuoro-bencilo..
'H-NMR (400 M Hz, CDCls-CDs0OD 10:1): 87,45 (d, J=7,8 Hz, 1H), 7,16 (t, /=7.5
Hz, 1H), 7,03 (t, J=7,2 Hz, 1H), 6,80 (d, J =7,3 Hz, 1H), 5,28 (s, 1H), 4,93-5,05
(ABq, 2H, J = 36,4, 16,4 Hz), 3,22 (m, 1H), 3,19 (m, 3H), 3,09 (m, 1H),2,84 (d, J=
12,6 Hz, 1H), 2,63 (t, J/=10,5 Hz, 1H), 2,42 (t, J=10,9 Hz, 1H), 1,97 (d, J=11,1
Hz, 1H), 1,58-1,69 (m, 1H), 1,38-1,48 (m, 2H). MS (ES) [m+H] calculado para
C17H2BrN4O;, 393,1; hallado, 393,1.

Compuesto 14 Compuesto 15

2-{6-[azepan-3(1)-ilamino]-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-
ilmetil}-benzonitrilo {14) y 2-{6-[3(1)-aminoc-azepan-1-il]-3-metil-2,4-dioxo-3,4-
dihidro-2H-pirimidin-1-ilmetil}-benzonitrilo (15). Los compuestos de los titulos

14 y 15 se prepararon a partir del compuesto 3 (70 mg, 0,27 mmol) y azepan-3-
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tlamina (70 mg, 0,61 mg), usando el mismo procedimiento que para la preparacion
del compuesto 4. ambos compuestos se purificaron por LC-MS.

14: 'H-NMR (400 M Hz, CDCl3-CDsOD 10:1) 87,77 (d, J=7,8 Hz, 1H), 7,66 {t, J =
7,6 Hz, 1H), 7,47 (t, J=8,0 Hz, 1H), 7,36 (d, /=8,1 Hz, 1H), 5,54 (s, 1H}, 5,49 (s,
1H), 5,27-5,36 (ABq, J= 26,0, 16,4 Hz, 2H), 3,50 {m, 2H}, 3,37 (s, 2H), 3,26 (s,
3H), 3,12 (m, 1H), 3,04 {m, 1H), 2,07 {m, 1H), 1,86 (m, 1H}), 1,60-1,71 (m, 3H). MS
(ES) [m+H] calculado para C1gH24NsO,, 354,2; hallado, 354,2.

15: 'H-NMR (400 M Hz, CDCl3-CDs0D 10:1) 57,77 (d, J=8,1 Hz, 1H), 7,63 (t, J =
7.6 Hz, 1H), 7,46 (t, J = 8,0 Hz, 1H), 7,19 (d, J =7.6 Hz, 1H), 5,48 (s, 1H), 5,44-
5,52 (ABq, J= 61,9, 18,4 Hz, 2H), 3,80 (s, 1H), 3,58-3,50 (m, 1H), 3,39-3,39 (m,
1H), 3,26 (s, 3H), 3,13 (m, 1H), 2,89 (t, J=12,4 Hz, 1H), 2,04 (m, 1H), 1,93 (m,
1H), 1,86 (m, 2H), 1,569-1,70 (m, 2H). MS (ES) [m+H] calculado para C;gH24Ns0>,
354,2; hallado, 354,2.

Compuesto 16

RN
NH

vgge

2-[6<(2-amino-etilamino)-3-etil-2,4-diox0-3,4-dihidro-2H-pirimidin-1-ilmetil}-

benzonitrilo (16). Se trat6 el compuesto 2 (150 mg, 0,57 mmol) en THF-DMSO
(6:1, 4ml) con 60% de NaH (26 mg, 0,65 mmol), seguido por la adicién de
bromuro de etilo (300 ). En un tubo sellado, se traté aproximadamente 20% de
producto crudo en MeOH seco (3 ml) con NaHCO, y etano-1,2-diamina (200 ul) a
120 °C por 2 h, y se purificé por LC-MS para obtener el compuesto del titulo 16.
'H-NMR (400 M Hz, CDCl5-CD30D 10:1) 57,70 (d, J=7,8 Hz, 1H), 7,58 {t, J=7,7
Hz, 1H), 7,40 (t, J=7,4 Hz, 1H), 7,12 (d, J=8,1 Hz, 1H), 5,37 (s, 2H), 3,95 (q, J =
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6,8 Hz, 2H), 3,45 (1, J = 5.9 Hz, 2H), 3,11 (t. J = 6,1 Hz, 2H), 1,19 {t, J = 6,8 Hz,
3H). MS (ES) [m+H] calculado para C1gHzoNsOz, 314,2; hallado 314,2.

Compuesto 17
0
Ns
RSS!
OJ\N h'O‘\\NHz

SN
2-{6-[3(R)}-amino-piperidin-1-i{]-3-(3-ciano-bencil)-2,4-diox0-3,4-dihidro-2H-
pirimidin-1-ilmetil}-benzonitrilo (17). Se traté el compuesto 2 (65 mg, 0,25
mmol) en DME-DMF (2:1, 2,5 ml) con 60% de NaH (15 mg, 0,38 mmol) a 0 °C por
20 min, y luego se agrego LiBr (25 mg). 10 min mas tarde, se agregd bromuro de
m-ciano-bencilo (65 mg, 0,28 mg), se agité la mezcla a temperatura ambiente por
5 h, y se concentrd. Se disolvié el residuo crudo en MeOH (3 ml). Se agregé
diclorhidrato de {A)-3-amino-piperidina (52 mg, 0,3 mmol} y bicarbonato de sodio
(100 mg). La mezcla se calenté en un tubo sellado a 120°C por 2 h, y luego se
filtré y se concentré. La purificacién por LC-MS permitié obtener el compuesto del
titulo 17 con 84% de rendimiento. 'H-NMR (400 M Hz, CDCl3-CDs0OD 10:1) 6 7,67
(d, J=7,8 Hz, tH), 7,52-7,62 (m, 4H), 7,35-7,46 {m, 2H), 7,27 (d, J =7,8 Hz, 1H),
5,43 (s, 1H), 5,15-5,31 (ABq, J = 40,9, 13,7 Hz, 2H), 5,04 (s, 2H), 3,40 (s, 1H),
3,40 (m 1H), 3,03 (m,1H), 2,91 (m, 1H), 2,76 (s, 1H), 2,13 (s, 1H), 1,92 (m, 1H),
1,63-1,74 (m, 2H). MS (ES) [m+H] calculado para CasH2sNgO2, 441,2; hallado
441,2.
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Compuesto 18
N
It

0
PN N().\\NHZ
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2-{6-[3(R)-amino-piperidin-1-il]-3-(2-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-
pirimidin-1-ilmetil}-benzonitrilo (18). El compuesto del titulo 18 se prepard
empleando los métodos usados en la preparaciéon del compuesto 17, excepto que
se usé a-bromo-o-tolunitnio en lugar de bromuro de m-ciano-bencilo. 'H-NMR (400
M Hz, CDCl3-CDAOD 10:1) 57,64 (d, J=6,8 Hz, 1H), 7,60 (d, J=7,8 Hz, 1H), 7,55
t, J=7,8Hz, 2H), 7,44 (t, J=7,6 Hz, 1H), 7,38 (t, J=7,5 Hz, 1H), 7,31 {t, J=7,6
Hz, 1H), 7,27 (d, J =7,8 Hz, 1H), 7,12 (d, J = 7,8 Hz, 1H), 5,45 (s, 1H), 5,15-5,32
(m, 4H), 3,36-3,47 (m, 2H), 2,98 (m, 2H), 2,10 (m, 1H), 1,91 (m, 1H), 1,68 (m, 2H).
MS (ES) [m+H] calculado para CasHz2sNgOs2, 441,2; hallado 441,2.

Compuesto 19

2-{6-[3(R)-amino-piperidin-1-il}-3«(4-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-
pirimidin-1-ilmetil}-benzonitrilo (19). El compuesto del titulo 19 se preparé
empleando los métodos usados en la preparacion del compuesto 17, excepto que
se usd bromuro de p-ciano-bencilo en lugar de bromuro de m-ciano-bencilo. 'H-

NMR (400 M Hz, CDCls-CDsOD 10:1) 3 7,70 (d, J = 7.8 Hz, 1H), 7,56-7,63 (m,



142 Q

3H), 7,46 (m, 3H), 7,29 (d, J=7,8 Hz, 1H), 5,47 (s, 1H), 5,16-5,36 (ABq, J=51,1,
14,7 Hz, 2H), 5,11 (s, 2H}, 3,36-3,47 (m, 2H), 2,90-3,07 (m, 2H), 2,79 (s, 1H), 2,15
(s, 1H), 1,95 (s, 1H), 1,73 (s, 2H). MS (ES) [m+H] calculado para CasHzsNsO5,
441,2; hallado 441,2.

Compuesto 20
Hlel

o
B

2-[6-(3-amino-piperidin-1-il)-3{1H-benzoimidazol-2-ilmetil)-2,4-diox0-3,4-
dihidro-2H-pirimidin-1-ilmetil]-benzonitrilo (20). El compuesto del titulo 20 se
preparé empleando los métodos usados en la preparacion del compuesto 17,
excepto que se uso 2-clorometil benzimidazol en lugar de bromuro de m-ciano-
bencilo. "H-NMR (400 M Hz, CDCl3-CD10OD 10:1) § 7,67(d, J = 3,0 Hz, 1H), 7,65-
7,56(m, 2H), 7,47 (d, J =3,3 Hz, 2H), 7,46 (d, J =3,3 Hz, 1H), 7,37-7,40 (m, 2H),
5,52 (s, 3H), 5,23 (s, 2H), 3,51 (d, J =9,6 Hz, 1H), 3,36 (m, 1H), 2,87-2,92 (m,
2H), 2,64-2,72 (m, 1H), 2,09 (m, 1H), 1,76 (m, 1H)}, 1,52-1,64 (m, 2H). MS (ES)
[m+H] calculado para CzsHa6N702, 456,2; hallado 456,2.

COmpuesto 21
H2NI [

5@0

2-{6-[3(R)}-amino-piperidin-1-il]-2,4-dioxo-3-(4-pirazol-i-il-bencil)-3,4-dihidro-
2H-pirimidin-1-ilmetil}-benzonitrilo (21). El compuesto del titulo 21 se preparé
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empleando los métodos usados en la preparacién del compuesto 17, excepto que
se usé 1-{(4-bromometil-fenil}-1H-pirazol en lugar de bromuro de m-ctano-bencilo.
'H-NMR (400 M Hz, CDCl5-CD,0D 10:1) 8 7,90 (d, J=2,5Hz, 1H), 7,71 (d, J =
1,8 Hz, 1H), 7,65 (d, J=7,6 Hz, 1H), 7,51-7,58 (m, 3H), 7,43-7,37(m, 3H), 7,22 (d,
J =78 Hz, 1H), 6,47 (t, J =2,1 Hz, 1H), 5,43 (s, 1H), 5,14-5,30 (ABq, J = 41,2,
16,4 Hz, 2H), 5,05 (s, 2H), 3,32-3,40 (m, 2H), 2,96 (m,1H), 2,89 (m, 1H), 2,70 (m,
1H), 2,10 (m, 1H), 1,88 (m, 1H), 1,66 (s, 2H). MS (ES) [m+H] calculado para
CarH26N7O2, 482,2; hallado 482,2.

Compuesto 22
HzN' LN

\ N)=>=0 @
lela¥s

2-{6-[3(R)-amino-piperidin-1-il]-2,4-dioxo-3{(3-pirrol-1-il-bencii)-3,4-dihidro-
2H-pirimidin-1-ilmetil}-benzonitrilo (22). El compuesto del titulo 22 se preparé
empleando los métodos usados en la preparacion del compuesto 17, excepto que
se usé 1-(3-bromometil-fenil)-1H-pirrol en lugar de bromuro de m-ciano-bencilo.
'H-NMR (400 M Hz, CDCl3-CD,0D 10:1)5 7,59 (d, J=7,3Hz, 1H), 7,48 (t, J=7,7
Hz, 1H), 7,24-7,36 (m, 4H), 7,21 (t, J=7,6 Hz, 2H), 7,02 {t, /= 2,1 Hz, 2H), 6,32
(t, J= 2,0 Hz, 2H), 5,42 (s, 1H), 5,11-5,20 (ABq, J =44,7, 15,9 Hz, 2H), 5,06 (s,
2H), 3,36 (m, 2H), 2,98 {m, 1H), 2,89 (m, 1H), 2,70 (m, 1H), 2,10 (m, 1H}), 1,88 (m,
1H), 1,73-1,58 (m, 2H). MS (ES) [m+H] calculado para CzsH29NsO2, 481,2; hallado
481,2.
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Compuesto 23

é?” oy

6-[3 (R)-amino-piperidin-1-il]-3-(2-ciano-bencil)-2,6-dioxo0-3,6-dihidro-2H-
pirimidin-1-ilmetil]-tiofeno-3-carbonitrilo (23). El compuesto del titulo 23 se
preparé empleando los métodos usados en la preparacion del compuesto 17,
excepto que se usd 2-bromometil-tiofeno-3-carbonitnlo en lugar de bromuro de m-
ciano-bencilo. 'H-NMR (400 M Hz, CDCI5-CDsOD 10:1) 57,65 (d, J=7,6 Hz, 1H),
7.57 (t, J=7,8 Hz, 1H), 7,40 {t, J=7,7 Hz, 1H), 7,29 (d, J =7,8 Hz, 1H), 7,25 (dd,
J=5,3,1,3Hz, 1H), 7,11 (dd, J=5,3, 1,0 Hz, 1H), 5,45 (s, 1H), 5,35 (s, 2H), 5,15-
5,33 (ABq, J = 45,0, 15,5 Hz, 2H), 3,38 (bd, J=10,1 Hz, 2H), 2,98 (m, 2H}, 2,72
(s, 1H), 2,12 (d, J = 7.3 Hz, 1H), 1,83-1,93 (m, 1H), 1,61-1,72 (m, 2H). MS (ES)
[m+H] calcutado para CasHzNgO4, 447,1; hallado 447,1.

Compuesto 24

e
N o
NJLN o<
HzNUQMO
Metil éster de acido 3-{4-[3(R)-amino-piperidin-1-il]-3-{(2-ciano-bencil)-2,6-
dioxo-3,6-dihidro-2H-pirimidin-1-ilmetil}-benzoico (24). El compuesto del titulo
24 se preparé empleando los métodos usados en la preparacion del compuesto

17, excepto que se us6 metil éster de acido 3-bromometil-benzoico en lugar de

bromuro de m-ciano-bencilo. 'H-NMR (400 M Hz, CDCl-CD50D 10:1) 5 7,99 (s,
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1H), 7,91 (d, J =7,8 Hz, 1H), 7,65 (d, J = 7,6 Hz, 1H), 7,56 (d, J =7,9 Hz, 1H},
7,52 (d, J=7,6 Hz, tH), 7,39 (t, J=7,6 Hz, 1H), 7,34 (t, J=7,6 Hz, 1H), 7,23 (d, J
=8,1 Hz, 1H), 5,44 (s, 1H), 5,12-5,31 (ABq, J = 43,7, 15,9 Hz, 2H), 5,08 (s, 2H),
3,90 (s, 3H), 3,31-3,39 (m, 2H), 2,98 (d, J = 11,9 Hz, 1H), 2,87 (m, 1H), 2,71 (m,
1H), 2,11 (m, 1H), 1,89 (m, 1H), 1,73-1,59 (m, 2H). MS (ES) [m+H] calculado para
C2eH2aNs04, 474,2; hallado 474,2.

Compuesto 25

H2Nl LK
N

Bf)}o §—0H

Acido 3-{4-[3(R)-amino-piperidin-1-il}-3-(2-ciano-bencil)-2,6-dioxo-3,6-dihidro-
2H-pirimidin-1-ilmetil}-benzoico (25). Se traté una mezcla cruda de compuesto
24 (aproximadamente 50 mg) con LiOH en THF-agua (10:1) para obtener el
compuesto del titulo 25. '"H-NMR (400 M Hz, CDCls-CD50D 10:1) 57,90 (s, 1H),
7,86 (d, J=7,6 Hz, 1H), 7,60 (d, J=7,6 Hz, 1H), 7,50 (t, /=8,2Hz, 1H),7,45(d, J
=7,3Hz, 1H), 7,26-7,36 (m, 2H), 7,17 (d, J=8,1 Hz, 1H), 5,39 (s, 1H), 5,10-5,25 (
ABq, J =369, 15,5 Hz, 2H), 5,03 (s, 2H), 3,31 (m,2H), 2,95 (m, 1H), 2,81 (m, 1H)},
2,64 (m, 1H), 2,07 (m, 1H), 1,82 (m, 1H), 1,51-1,68 {m, 2H). MS (ES) [m+H]
calculado para CasHzsNsO4, 460,2; hallado 460,2.
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Compuesto 26
F

Br [0}

Br

6-[3 (R)-amino-piperidin-1-il]-1,3-bis-(2-bromo-5-fluoro-bencil)-1H-pirimidin-
2,4-diona (26). El compuesto del titulo se prepard a partir de 1 por di-bencilacion,
usando el procedimiento descrnipto para la preparacion de 2, excepto que se usé
bromuro de 2-bromo-5-fluoro-bencilo en lugar de a-bromo-o-tolunitrilo, a lo que
siguié un tratamisnto con 3-(R)-amino-piperidina bajo las condiciones descriptas
para la preparacion del compuesto 4. 'H-NMR (400 M Hz, CDCl3-CDsOD 10:1)
7,42 (dd, J=8,6, 5,3 Hz, 2H), 7,11-7,08 (dd, J=9,1, 2,2 Hz, 1H), 7,06 (dd, J=9,3,
2,8 Hz, 1H), 6,78-6,84 (m, 2H), 5,71 (s, 1H), 5,29 (s, 4H), 4,22 (d, J = 11,1 Hz,
1H), 3,82 (d, J=13,4 Hz, 1H), 3,07-3,24 (m, 3H), 2,06 {m, 1H), 1,75-1,83 {m, 1H),
1,63-1,72 (m, 1H), 1,50-1,59 (m, 1H). MS (ES) [m+H] calculado para
CzsH23BraF2N30,, 583,01; hallado 583,01.

Compuesto 27

2-{6-[3(R)-amino-piperidin-1-il}-5-cloro-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-
ilmetil}-benzonitrilo (27). Se trat$ el compuesto 4 (100 mg} en THF (2 mi) HCI 4

M en dioxano {1ml) a temperatura ambiente por 1 h, se concentré y luego se



147 \/3

purificd por LC-MS para obtener el compuesto del titulo. 'H-NMR (400 M Hz,
DMSOQ-D6): & ppm 12,0 (s, 1H), 7,88 (d, J=7,6 Hz, 1H), 7,68 (t, J=7,7 Hz, 1H),
7,49 (t, J=7,7 Hz, 1H), 7,36 (d, J=7,8 Hz, 1H), 5,09-5,21 (m, 2H), 3,17 (m, 2H),
2,96 (t, J=11,1 Hz, 1H), 2,86 (d, J=10,6 Hz, 1H), 2,65 (m, 1H), 1,90 (d, J=11,6
Hz, 1H), 1,57 (d, J=13,1 Hz, 1H), 1,19-1,31 (m, 1H), 1,03-1,15 (m, 1H). MS (ES)
[m+H] calculado para Cq7H5CINsO2, 360,1; hallado, 360,1.

Compuesto 28
o)

0

"o

6-[3 (R)-amino-piperidin-1-il}]-1-(2,5-d-cloro-bencil)-3-metil-1H-pirimidin-2,4-
diona (28). El compuesto del titulo se preparé a partir del compuesto 1, usando el
mismo procedimiento que para la preparacién del compuesto 10, excepto que se
usé bromuro de 2,5-di-cloro-bencilo en lugar de bromuro de 2-bromo-5-fluoro-
bencilo. 'H-NMR (400 M Hz, CDCL-CD50D 10:1): § ppm 7,50 (d, / =8,6 Hz, 1H),
7,39 (dd, J=8,3, 2,526 Hz, 1H), 7,22 (d, J=2,5 Hz, 1H), 5,41 (s, 1H), 5,01 — 4,93
(ABq, J = 41,9, 16,2 Hz, 2H), 3,25 (m, 2H), 3,10 (s, 3H), 2,85 (m, tH), 2,76 (m,
tH), 2,67 (m, 1H), 1,91 (m, 1H), 1,75 (m, 1H), 1,456 (m, 2H). MS (ES) [m+H]
calculado para C7H2;Cl2N4O,, 383,1; hallado 383,1.
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Compuesto 29

Cl

6-{3 {R)-amino-piperidin-1-il]-1-(2-cloro-3,6-di-fluoro-bencil)-3-metil-1H-
pirimidin-2,4-diona (29). El compuesto del titulo se preparé a parir del
compuesto 1, usando el mismo procedimiento que para la preparacién del
compuesto 10, excapto que se usé bromuro de 2-¢loro-3,6-di-fluaro-bencilo en
lugar de bromuro de 2-bromo-5-fluoro-bencilo. 1H NMR (400 M Hz, CDCl:-CD,0D
10:1) & ppm 6,98-7,06 (m, 2H), 6,90 (m, 2H), 5,31 (s, 1H), 5,01 — 5,20 (ABq, J =
24,2, 14,4 Hz, 2H), 3,28-3,37 (m, 2H) 3,13 (s,3H), 3,01-2,94 (m, 1H), 2,6-2,9 (m,
2H), 2,10 (m, 1H), 1,92 (m, 2H), 1,73 (s, 1H), 1,6-1,75 (m, 2H). MS (ES) [m+H]
calculado para Ci7H20CIF2N4O,, 385,1; hallado 385,1.

Compuesto 30

o,

F

0

\NJ\N
{R)-2-{(6-(3-amino-3-metilpiperidin-1-il}-3-metil-2,4-dioxo-3,4-dihidropirimidin-
1(2H)-il)metil}-4-fluorobenzonitrilo (30). Se agit6 2-(6-cloro-3-metil-2,4-dioxo-3,4-
dihidro-2H-pirimidin-1-ilmetil}-4-fluoro-benzonitrilo (300 mg, 1,0 mmol),

diclorhidrato de (R)-3-amino-3-metil-piperidina {266 mg, 1,4 mmol) y bicarbonato
de sodio (500 mg, 5,4 mmol) en un tubo sellado en EtOH (3 ml), a 100°C por 2



149

horas. Se obtuvo el compuesto final como una sal de TFA, después de purificar
por HPLC. 1H-NMR (400 M Hz, CD30D): 5. 7,78-7,83 (m, 1H), 7,14-7,26 (m, 2H),
5,47 (s, 1H), 5,12-5,36 (ABq, 2H, J = 105,2, 15,6 Hz), 3,21 (s, 1H), 2,72-3,15 (m,
4H), 1,75-1,95 (m, 4H), 1,39 (s, 3H) MS (ES) [m+H] calculado para
C19H22FN502, 372,41, hallado, 372,41.

Compuesto 34

F CuCN F NBS F
e . s
Br CN CN
31

Br
32

2
“N" NH R
o~
0 CN JOL CN
KLCOYDMSO g Aoy j\/'ﬂ\
=~ «NHz
o7~ F ~al 0 "O
a3 34

4-Fluoro-2-metilbenzonitrilo (31). Una mezcla de 2-bromo-5fluorotolueno (3,5 g,
18,5 mmol) y CuCN (2 g, 22 mmol) en DMF (100 ml} se calenté a reflujo por 24
horas. La reaccion se diluyé con agua y se extrajo con hexano. La fase organica
se seco sobre MgSO, y se elimind el solvente para obtener el producto 31 (con un
rendimiento de 60%). 'H-NMR (400 M Hz, CDCls): 5 7,60 (dd, J = 5,6, 8,8 Hz, 1H),
6,93-7,06 (m, 2H), 2,55 (s, 3H).

2-bromometil4-fluorobenzonitrilo (32). Una mezcla de 4-fluoro-2-
metilbenzonitrilo (2 g, 14,8 mmol), NBS (2,64 g, 15 mmol) y AIBN (100 mg) en
CCl, se calenté a reflujo bajo nitrégeno por 2 horas. La reaccién se enfrid a
temperatura ambiente. Se eliminé el sdlido por filtracién. La solucién organica se
concentré para obtener el producto crudo como un aceite, que se usé en ¢l

siguiente paso sin purificaciones adicionales. 'H-NMR (400 M Hz, CDCl,): 5 7,68
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(dd, J=5,2, 8,4 Hz, 1H), 7,28 (dd, J = 2,4, 8,8 Hz, 1H}, 7,12 (m, 1H), 4,6 (s, 2H).
2-(6-cloro-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil)}-4-fluoro-
benzonitrilo (33). Se agité una mezcla de 3-metil-6-clorouracilo crudo (0,6 g, 3,8
mmol), 2-bromometil-4-fluorobenzonitrito (0,86 g, 4 mmol} y K2CO; (0,5 g, 4 mmol)
en DMSO (10 mi), a 60°C por 2 horas. La reacci6n se diluyé con agua y se extrajo
con EtOAc. La fase organica se seco sobre MgSO, y se elimind el solvente. El
residuo se purificd por cromatografia en columna. Se obtuvieron 0,66 g de
producto (rendimiento: 60%). 'H-NMR (400 M Hz, CDCl3): 57,73 (dd, J = 7,2, 8,4
Hz, 1H), 7,26 (d, J-4,0 Hz, 1H), 7,11-7,17 (m, 1H), 6,94 (dd, J = 2,0, 9,0 Hz, 1H},
6,034 (s, 2H), 3,39 (s, 3H). MS (ES) [m+H] calculado para C;3HgCIFN3O,, 293,68;
hallado 293,68.
2-[6-(3-amino-piperidin-1-il)-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-
ilmetil]-4-fluoro-benzonitrilo (34). Se agitd 2-(6-cloro-3-metil-2,4-dioxo-3,4-
dihidro-2H-pirimidin-1-1lmetil)-4-fluoro-benzonitrilo (300 mg, 1,0 mmol),
diclorhidrato de (R)-3-amino-piperidina (266 mg, 1,5 mmol) y bicarbonato de sodio
(500 mg, 5,4 mmol) en un tubo sellado en EtOH (3 ml), a 100°C por 2 horas. Se
obtuvo el compuesto final como una sal de TFA, después de purificar por HPLC.
'H-NMR (400 M Hz, CDsOD): 5. 7,77-7,84 (m, 1H), 7,16-7,27 (m, 2H), 5,46 (s, 1H),
5,17-5,34 (ABq, 2H, J = 35,2, 15,6 Hz), 3,33-3,47 {(m, 2H), 3,22 (s, 3H), 2,98-3,08
(m, 1H), 2,67-2,92 (m, 2H}, 2,07-2,17 (m, 1H), 1,82-1,92 {m, 1H), 1,51-1,79 (m,
2H). MS (ES) [m+H] calculado para C1gH20FNsO2, 357,38; hallado, 357,38.

4. Ejemplos ensayos in vitro

Pueden determinarse facilmente Ia actividad de inhibicién de proteasas de
los inhibidores de DPP-IV empleando métodos conocidos por aquellos entrenados

en la técnica, ya que se conocen ensayos in vilro apropiados para medir la
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actividad de las proteasas y su inhibicién por compuestos de prueba. Se detallan
a continuacién ejemplos de ensayos que pueden usarse para medir la actividad

de inhibicién de proteasas, y la selectividad de éstas.

Ensayo de DPP-IV

Se prepararon soluciones de los compuestos de prueba con
concentraciones vanadas (<10 mM de concentracién final) en dimetil sulféxido
(DMSO), y luego se diluyé en un amortiguador de ensayo que comprendia Tns 20
mM, pH 7.4; KCI 20 mM; y 0,1 mg/ml de BSA. Se agregé DPP-IV humano (0,1 nM
de concentracién final) a las diluciones y se pre-incubé por 10 minutos a
temperatura ambiente, antes de niciar la reaccién con A-P-7-amido-4-
triflucrometilcumanna (AP-AFC; 10 uM de concentracion final). El volumen total de
la mezcla de reaccién fue de 10-100 pl, dependiendo de los formatos de ensayo
usados (placas de 384 6 96 cavidades). Se siguit la reaccion en forma cinética
(excitacién a A=400 nm; emisién a A=505 nm) por 5-10 minutes, o se midi6 un
punto terminal después de 10 minutos. Se calcularon las constantes de inhibicién
(ICs0) a partir de curvas de progreso de la enzima, usando modelos matematicos

convencionales.

Ensayo de FAPa

Se prepararon soluciones de los compuestos de prueba con
concentraciones variadas (<10 mM de concentracién final) en dimetil sulféxido
(DMSO0), y luego se diluy6 en un amortiguador de ensayo que comprendia Tris 20
mM, pH 7.4; KCI 20 mM; y 0,1 mg/mi de BSA. Se agregé FAPa humano (2 nM de
concentracidn final) a las diluciones y se pre-incubé por 10 minutos a temperatura

ambiente, antes de iniciar la reaccidn con A-P-7-amido-4-trifluorometilcumarina
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(AP-AFC; 40 uM ds concentracién final). El volumen total de la mezcla de reaccion
fue de 10-100 ul, dependiendo de los formatos de ensayo usados (placas de 384
6 96 cavidades). Se siguid la reaccién en forma cinética (excitacion a A=400 nm,
emistén a A=505 nm) por 5-10 minutos, ¢ se midié un punto terminal después de
10 minutos. Se calcularon las constantes de inhibicion (ICsg) a partir de curvas de

progreso de la enzima, usando modelos matematicos convencionales.

Ensayo de PREP

Se prepararon soluciocnes de los compuestos de prueba con
concentraciones vanadas (<10 mM de concentracién final) en dimetil sulféxido
(DMSO), y luego se diluyé en un amortiguador de ensayo que comprendia fosfato
de sodio 20 mM, pH 7,4; EDTA 0,5 mM; DTT 0,5 mM; y 0,1 mg/ml de BSA. Se
agregé PREP (EC3.4.21.26, de Flavobacterium meningosepticum; 0,2 nM de
concentracion final) a las diluciones. Se pre-incubé el PREP y el compuesto por
10 minutos a temperatura ambiente, antes de iniciar la reaccién con Z-G-P-amC
(10 pM de concentracion final). El volumen total de la mezcla de reaccién fue de
10-100 i, dependiendo de los formatos de ensayo usados (placas de 384 6 96
cavidades). Se siguid la reaccién en forma cinética {(excitacion a A=375 nm;
emision a A=460 nm) por 10 minutos, 0 se midié un punto terminal después de 10
minutos. Se calcularon las constantes de inhibicién (ICso) a partir de curvas de

progreso de la enzima, usando modslos matematicos convencionales.

Ensayo de triptasa

Se prepararon soluciones de los compuestos de prueba con
concentraciones variadas (<10 mM de concentracidn final) en dimetil sulféxido

(DMSQ), y luego se diluyd en un amortiguador de ensayo que comprendia Hepes
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100 mM, pH 7,4, 0,01% de Bnj35; y 10% de glicerol. Se agrego triptasa (rhLung
beta; 0,1 nM de concentracién final) a las diluciones y se pre-incubé con el
compuesto por 10 minutos a temperatura ambiente. Se nicié la reaccion
enzimatica con Z-lys-SBzl 25 pM y DTNB 400 puM. El volumen total de la mezcla
de reaccién fue de 100 pl en placas Costar A/2 de 96 cavidades. La reaccién se
siguié en forma colonmétnca (A=405 nm) por 10 minutos. Se calcularon las
constantes de inhibicion (ICsp) a partir de curvas de progreso de la enzima,
usando modelos matematicos convencionales.

Se evaluaron los compuestos de la invencion de acuerdo con los ensayos
descriptos previamente para la inhibicion de proteasas, y se observéd que
presentaban una actividad de inhibicién selectiva de DPP-IV. Por ejemplo, se
descubné que los compuestos de la invencién inhibian la actividad de DPP-IV a
concentraciones al menos 50 veces menores que aquellas concentraciones
requeridas para producir una inhibicién equiactiva de la actividad de proteasa para
FAPa. Las constantes de inhibicion aparente (K,) para los compuestos de la
invencién contra DPP-1V estuvieron en el rango de entre aproximadamente 10°Mm
y aproximadamente 10°M.

Sera evidente para aquellos entrenados en la técnica que pueden
efectuarse distintas modificaciones y variaciones a los compuestos, las
composiciones, los conjuntos de elementos y los métodos de la presente
Invencién, sin apartarse del espiritu o el alcance de la invencion. Por consiguiente,
la presente invencién abarca las modificaciones y las variaciones de esta
invencién, siempre que estén dentro del alcance de las reivindicaciones adjuntas y

sus equivalentes.
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REIVINDICACIONES:
1. Un compuesto que comprende:

Ry Q!
\N/ \Mo

donde

Mo es —C-LX, N o CRg;

Q' y Q? se seleccionan cada uno independientemente del grupo que consiste en
CO, CS, SO, SO,, y C=NRg;

R es Ry 0 —LX, con la condicién de que solamente uno de Ry y Mg es -LX;

R; es hidrégeno o se selecciona del grupo que consiste en halo,
perhalo(Cs-g)alquilo, amino, ciano, tiol, (Ci-i)alquilo, cicloalquilo,
heterocicloalquilo, anlalquilo, heteroarilalquilo, arilo, heteroarilo, carbonil
{C1-3)alquilo, tiocarbonil (C4.a)alquilo, suffonil (Cy.3)alquilo, sulfinil (Cy.3)alquilo, imino
(C1-9)alquilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo carbonilo, un
grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no
sustituido;

Rz es hidrégeno o se selecciona de! grupo que consiste en (Cq-yg)alquilo, (Cs.
i2)cicloalquilo, (Ca.y2)cicloalquil{Cs-s)alquilo, hetero(Cs.q2)cicloalquil(Cy-s)alquilo,
hetero(Ca-1z)cicloalquilo, aril(C+-1o)alquilo, heteroaril(Ci-s)alquilo, (Ce-12)bicicloarilo,
hetero{C,.1z)bicicloarilo, hetero(C..12)bicicloaril{C,-s)alquilo, carbonil{C;.s)alquilo,
tiocarbonil(C;.s)alquilo, sulfonil(C.g)alquilo, sulfinil(Cy.s)alquilo, imino(Cs.s)alquilo,
amino, anlo, heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo

carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
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susthtuido o no susfituido;

H; se selecciona del grupo que consiste en perhalo{Ci-ig)alquilo, amino, (Cy-
io)alquilo, cicloalquilo, heterocicloalquilo, anlalquilo, heteroarilalquilo, arilo,
heteroanlo, carbonil{Cya)alquilo, tiocarbonil(Cqs)alquilo, sulfonil(C,.s)alquilo,
sulfinil(C1-g)alquilo, imino(C4.a)alquilo, hidroxilo, alcoxilo, arnloxilo, heteroariloxilo, un
grupo carbonito, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido, y un anillo sustituido o no sustituido de 3, 4,5,6 6 7
miembros;

R. es hidrégeno o se selecciona del grupo que consiste en halo, perhalo(C4-
i0)alquilo, amino, ciano, tiol, (Ci-yo)alquilo, cicloalquilo, heterocicloalquilo,
antalquilo, heteroarilalquilo, arilo, heteroanlo, carbonil(C,.a)alquilo, tiocarbonil{C;.
a)alquilo, sulfonil{Ci.a)alquilo, sulfinil{(C,.s)alquilo, imino(Ci.a)alquilo, hidroxilo,
alcoxilo, ariloxilo, heteroariloxilo, un grupo carbenilo, un grupo imino, un grupo
sutfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido;

Ry es hidrégeno o se selecciona del grupo que consiste en alquilo, cicloalquilo,
heterocicloalgquilo, anlalguilo, heteroanialquilo, bicicloarilo, y heterobicicloarilo,
cada uno sustituido o no sustituido;

L es un conector que proporciona una separacion de 1, 2 6 3 atomos entre X y el
anillo al que esta unido L, donde los a&tomos del conector que proporcionan la
separacidon se seleccionan del grupo que consiste en atomos de carbono,
oxigeno, nitrégeno y azufre; y

X se selecciona del grupo que consiste en (Ci-ip)alquilo, (Cs1z)cicloalquilo,
hetero(Ca-12)cicloalquilo, aril(C+-1p)alquilo, heteroaril{C-s)alquilo, (Ce-12)bicicloanlo,
hetero(C4.12)bicicloarito, carbonil(Cy.s)alquilo, tiocarbonil(Cy.3)alquilo, sulfonil(Cy.

ajalquilo, sulfinil(C.s)alquilo, imino(C,.a)alquilo, amino, arilo, heteroarilo, hidroxilo,
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alcoxilo, anloxilo, heteroariloxilo, alquenilo, alquinilo, un grupo carbonilo, ciano, un
grupo imino, un grupo sulfomilo y un grupo sulfinilo, cada uno sustituido o no
sustituido.

2. Un c;:ompuesto de acuerdo con la reivindicacion 1, que comprende:

Ra )k

N M

O)\lil)l\ﬂa

\x .

donde

Mes N o CRg;

Q'y Q? se seleccionan cada uno independientemente del grupo que consiste en
CO, CS, S0, SO, y C=NRq;

Rz es hidrégeno o se selecciona del grupo que consiste en (Ci-ig)alquilo, (Ca
12)cicloalquilo, (Csaz)cicloalquil{Cs-s)alquilo, hetero(Ca iz)cicloalquil(Cy-s)alquilo,
hetero(Ca~1z)cicloalquilo, aril(C-10)alquilo, heteroaril{Cs-s)alquilo, (Ce-1z)bicicloarilo,
hetero(C4.1z)bicicloarilo, hetero(C4 12)bicicloaril(C4-s)alquilo, carbonil{C,.3)alquilo,
tiocarbonil(Cs.a)alquilo, sulfonil{C_s)alquilo, sulfinil{C,.a)alquilo, imino(Ci3)alquilo,
amino, arilo, heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo
carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido;

Rs se selecciona del grupo que consiste en perhalo(C-10)alquilo, amino, (Ci-
so)alquilo, cicloalquilo, heterocicloalquilo, arilalquilo, heteroarilalquilo, arilo,
heteroarilo, carbonil(Cy.3)alquilo, tiocarbonil(Cis)alquilo, sulfonil(C,3)alquilo,

sulfinil(C,.s)alquilo, imino(C;.s)alquilo, hidroxilo, alcoxlo, ariloxilo, heteroariloxilo, un
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grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido, y un anillo sustituido o no sustituido de 3, 4, 5,667
miembros;

R4 es hidrégeno o se selecciona del grupo que consiste en halo, perhalo(C;-
w)alquilo, amino, ciano, tiol, (Ci-rg)alquilo, cicloalquilo, heterocicltoalguilo,
arilalquilo, heteroarilalquilo, arilo, heteroarilo, carbonil{C..g)alquilo, tiocarbonil{C;.
ajalquito, sulfonil{C,.3)alquilo, sulfinil{C,.s)alquito, imino(Cy.a)alquilo, hidroxilo,
alcoxilo, ariloxilo, heteroariloxilo, un grupo carbontlo, un grupo imino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido;

Ry es hidrégeno o se selecciona del grupo que consiste en alquilo, cicloalquilo,
heterocicloalquilo, arlalquilo, heteroanlalquilo, bicicloarilo, y heterobicicloarilo,
cada uno sustituido o no sustituido;

L es un conector que proporciona una separacién de 1, 2 6 3 &tomos entre X y el
anillo al que esta unido L, donde los dtomos del conector que proporcionan la
separacion se seleccionan del grupo que consiste en atomos de carbono,
oxigeno, nitrégenoc y azufre; y

X se selecciona del grupo que consiste en (Ci-io)alquilo, (Cs.2)cicloalquilo,
hetero(C3-12)cicloalquilo, aril(C1-10)alquilo, heteroanl(C,-s)alquilo, (Cg.12)bicicloarilo,
hetero(C..12)bicicloarilo, carbonil{(C,.s)alquilo, tiocarbonil(C.s)alquilo, sulfonil(C,.
ajalquilo, sulfinil{C,.s)alquilo, imino(C.g)alquilo, amino, anlo, heteroarilo, hidroxilo,
alcoxilo, ariloxilo, heteroariloxilo, alquenilo, alquinilo, un grupo carbonilo, ciano, un
grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no
sustituido.

3. Un compuesto de acuerdo con la reivindicacién 2, que comprende:
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O

Ra J\

N M

O)\TJ\%

N

donde

Mes N o CR,,

R. es hidrégeno o se selecciona del grupo que consiste en (Ci-yp)alquilo, (Ca.
12)cicloalquilo, (Cs.s2)cicloalquil{Cy-s)alquilo, hetero(Ca.12)cicloalquil(Cy-s)alquilo,
hetero(Cs-12)cicloalquilo, anl{C;-1g)alquilo, heteroanl(Ci-s)alquilo, {Ce12)bicicloarilo,
hetero(C4.12)bicicloarilo, hetero(C..12)bicicloaril(Cs-s)alquilo, carbonil(Cy.a)alquilo,
tiocarbonil(C+.a)alquilo, sulfonil(C4.s)alquilo, sulfinil(Ci.a)alquilo, Imino(C,.s)alquilo,
amino, arilo, heteroanlo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo
carbonilo, un grupo imino, un grupo sulfonilo y un grupo suffinilo, cada uno
sustituido o no sustituido;

R; se selecciona del grupo que consiste en perhalo(Cs-g)alquilo, amino, (C;-
io)alquilo, cicloalquilo, heterocicloalquilo, arilalquilo, heteroarilalquilo, arilo,
heteroanlo, carbonil(Ci.a)alquilo, tiocarboni(Cis)alquilo, sulfonil(Cig)alquilo,
sulfinil(C,.g)alquilo, imino(C1.z)alquilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un
grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido, y un anillo sustituido o no sustituido de 3, 4,5,6 6 7
miembros;

Rs es hidrégeno o se selecciona del grupo que consiste en halo, perhalo(C;-
w)alquilo, amino, ciano, tiol, (Ci-i0)alquilo, cicloalquilo, heterocicloalquilo,

arilalquilo, heteroarilalquilo, anlo, heteroarilo, carbonil(Cs.3)alquilo, tiocarbonil(C+.
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sjalquilo, sulfonil(Cs.)alquilo, sulfinil(C.a)alquilo, imino(C,.3)alquilo, hidroxilo,
alcoxilo, anloxilo, heteroariloxilo, un grupo carbonilo, un grupo imino, un grupo
sulfonilo y un grupo suifinilo, cada uno sustituido o no sustituido;

L. es un conector que proporciona una separacion de 1, 2 6 3 atomos entre Xy el
anillo al que esta unido L, donde los atomos del conector que proporcionan la
separacion se seleccionan del grupo que consiste en atomos de carbono,
oxigeno, nitrégenc y azufre; y

X se selecciona del grupo que consiste en {Ci-ip)alquilo, (Cs.12)cicloalquilo,
hetero(Ca-12)cicloalquilo, anl(C-1o)alquilo, heteroarnil(C,-s)alquilo, (Cs.12)bicicloarilo,
hetero{(C4.i2)bicicloarilo, carbonil(Cy.5)alquilo, tiocarbonil{C,.3)alquio, sulfonit(C,.
s)alquilo, sulfinil{C1.s)alquilo, imino(C,s)alquilo, amino, anlo, heteroanlo, hidroxila,
alcoxilo, ariloxilo, heteroariloxilo, alquenito, alquinilo, un grupo carbonilo, ciano, un
grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no
sustituido.

4, Un compuesto de acuerdo con la reivindicacion 2, que comprende:

nest,263;

Mes N o CR,

Q'y Q® se seleccionan cada uno independientemente del grupo que consiste en
CO, CS, SO, SO,, y C=NRg;

R: es hidrégeno o se selecciona del grupo que consiste en {Cy-yo)alquilo, (Cs
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12)cicloalquilo, (Cs.12)cicloalguil(Cy-s)alquilo, hetero(Ca iz)cicloalquil{C+-s}alquilo,
hetero(Cs-12)cicloalquilo, aril(Cy-10)alquilo, heteroaril(C+-s)alquilo, {Cq.12)bicicloanlo,
hetero(C..1z)bicicloarilo, hetero(C4.12)bicicloanl{Cs-s)alquilo, carbonil{C.a)alquilo,
tiocarbonil(C;.a)alquilo, sulfonil(C;.a)alquilo, sulfinil(C+.3)alquilo, imino(C+.a)alquilo,
amino, anlo, heteroanlo, hidroxilo, alcoxilo, ariloxilo, hetercanloxilo, un grupo
carbonilo, un grupo iIMino, un grupe sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido;

Rs se selecciona del grupo que consiste en perhalo(C-1g)alquilo, amino, (C-
so)alquilo, cicloalquilo, heterocicloalquilo, arilalquilo, heteroanlaiquilo, arilo,
heteroanlo, carbonil{C;.s)alquilo, tiocarbonil(Ci3)alquilo, sulfoml(Cy.g)alquilo,
sulfinil(Cy.a)alquilo, iImino{C1s)alquilo, hidroxilo, alcoxilo, ariloxilo, heteroanloxilo, un
grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido, y un anillo sustituido o no sustituido de 3, 4, 5,6 6 7
miembros;

R, es hidrégeno o se selecciona del grupo que consiste en halo, perhalo(C+-
io)alquilo, amino, ciano, tiol, (Ci-ig)alquilo, cicloalquilo, heterocicloalquilo,
arilalquilo, heteroarilalquilo, arilo, heteroarilo, carbonil(Cy.a)alquilo, tiocarbonil(C.
ajalquilo, sulfonil(Ci.a)alquilo, sulfinil(Cs.a)alquilo, imino(Cs)alquilo, hidroxilo,
alcoxilo, anloxilo, heteroariloxilo, un grupo carbonilo, un grupo imino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido;

cada Rs y Rs es independientemente hidrégeno, o se selecciona del grupo que
consiste en a sustituido o no sustituido (Cs.10)alquilo, a sustituido o no sustituido
(C1-10)alcoxilo, ciano, y halo, o donde Rs y Rg se toman juntos para formar un
anillo;

Ry es hidrégeno o se selecciona del grupo que consiste en alquilo, cicloalquilo,
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heterocicloalquilo, anlalquilo, heteroarilalquilo, bicicloarilo, y heterobicicloanlo,
cada uno sustituido o no sustrtuido; y

X se selecciona del grupo que consiste en (Ci-yo)alquilo, (Ca.s2)cicloalquilo,
hetero(Ca-12)cicloalquilo, anl(C,-p)alquilo, heteroani(C,-s)alquilo, (Cg.12)bicicloarilo,
hetero(C4.1z)bicicloarnio, carbonil(Ci.a)alquilo, tiocarbonil(C4.3)alquilo, sulfonil(Cy.
ajalquilo, sulfinil{C.s}atquilo, imino(C+.5)alquilo, amino, anlo, heteroarilo, hidroxilo,
alcoxilo, anloxilo, heteroariloxilo, alquenilo, alquinilo, un grupo carbonilo, ciano, un
grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no
sustituido.

5. Un compuesto de acuerdo con la reivindicacion 4, que comprende:

Rz Q!
\N/ \M

&\N)I\na

(HT)m H5
Re

donde

Mes0,1,2,3,465;

nes1,263;

Mes N o CRy;

Q'y Q? se seleccionan cada uno independientemente del grupo que consiste en
CO, CS, S0, S0,, y C=NRg;

R. es hidrégeno o se selecciona del grupo que consiste en (C;-1o)alquilo, (Ca
12)cicloalquilo, (Ca.y2)cicloalquil(Cy-s)alquilo, hetero(Cs.iz)cicloalquil{(Ci-s)alquilo,
hetero(Cs-12)cicloalquilo, aril{C1-1p)alquilo, heteroanl(C+-s)alquilo, (Cg-12)bicicloarilo,

hetero{C4.1z)bicicloarilo, hetero(C4.12)bicicloanl{C,-s)alquilo, carbonil(C4.5)alquilo,
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tiocarbonil(C,.a)alquilo, sulfonil{C1.a)alquilo, sulfinil(C;.3)alquilo, imino(C,.z}alquilo,
amino, arnlo, heteroanlo, hidroxilo, alcoxilo, anloxilo, heteroanloxilo, un grupo
carbonilo, un grupo Imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido;

Rz se selecciona del grupo que consiste en perhalo(Ci-1g)alquilo, amino, (Cs-
)alquilo, cicloalquito, heterocicloalquilo, arilalquilo, heteroanlalquilo, anlo,
heteroarilo, carbonil{Cy.3)alquilo, tiocarbonil(C,.s}alquilo, sulfonil{(Cy.g)alquilo,
sulfinil(C,.s)alquilo, imino{C,.a)alquilo, hidroxilo, alcoxilo, ariloxiio, heteroanloxilo, un
grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido, y un anillo sustituido o no sustituido de 3,4, 5,6 67
miembros;

R, es hidrégeno o se selecciona del grupo que consiste en halo, perhalo(C,-
wo)alquilo, amino, ciano, tiol, (Ci-ip)alquilo, cicloalquilo, heterocicloalquilo,
arilalquilo, heteroanlaiquilo, arilo, heteroarilo, carbonil(C1.s)alquilo, tiocarbonil(C;-
s)alquilo, sulfonil(Ci3)alquilo, sulfinil(Cy.a)alquilo, imino(Ci.g)alquilo, hidroxilo,
alcoxilo, ariloxilo, heteroanloxilo, un grupo carbonilo, un grupo imino, un grupo
suffonilo y un grupo sulfinilo, cada uno sustituido o no sustituido;

cada Rs y Rg es independientemente hidrédgeno, o se selecciona del grupo que
consiste en a sustituido o no sustituido (C1.1p)alquilo, a sustituido o no sustituido
(C1-10)alcoxilo, tI:iano, y halo, o donde Rs y Rs se toman juntos para formar un
anillo;

cada R; se selecciona independientemente del grupo que consiste en halo,
perhalo(C1-0)alquilo, CF3, (Ci-10)alquilo, alquenilo, alquinilo, arilo, heteroarilo,
aminosulfonilo, alquilsulfonilo, arilsulfonilo, heteroanisulfonilo, ariloxilo,

heteroariloxilo, anlalquilo, heteroarilalquito, cicloalquilo, heterocicloalquilo, amino,
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tiol, ciano, nitro, hidroxilo, alcoxilo, un grupo carbonilo, un grupo imino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido; y

Rs es hidrégeno o se selecciona del grupo que consiste en alquilo, cicloalquilo,
heterocicloalquilo, arilalquilo, heteroarilalquilo, bicicloanlo, y heterobicicloanlo,
cada uno sustituido o no sustituido.

6. Un compuesto de acuerdo con la reivindicacion 4, que comprende:

un miembro que se selecciona del grupo que consiste en
H2\. 101 RZ\ sz /Ql

% i EEN |
Y\rx@ns N w’\’@ns
8

\U/N W\(T
donde
nest,263;
Mes N o CRy;
cadade T, U, V, W e Y es independientemente nitrdgeno o CRys, teniendo en
cuenta que nomas dedosde T, U, V, W e Y son nitrégeno;
Q' y @? se seleccionan cada uno independientemente del grupo que consiste en
CO, CS, S0, SO,, y C=NRy;
R: es hidrégeno 0 se selecciona del grupo que consiste en (C¢-yp)alquilo, (Ca
1o)cicloalquilo, (Ca.1z)cicloalquil(C-s)alquilo, hetero(Cs.iz)cicloalquil(Cy-s)alquilo,
hetero(Cs-12)cicloalquilo, aril{C-1o)alquilo, heteroaril{(C1-s)alquilo, (Cs.12)bicicloarilo,
hetero(C4.2)bicicloanlo, hetero(C,.qz)bicicloaril(C+-s)alquilo, carbonil(C.)alquilo,
tiocarbonil(C1.a)alquilo, sulfonil(C+.a)alquilo, sulfinil(C,.a)alquilo, imino(C4.a)alquilo,
amino, arilo, heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo

carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinlo, cada uno
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sustitwdo o no sustituido;

R3 se selecciona del grupo que consiste en perhalo(C;-1p)alquilo, amine, (Cs-
10)alquilo, cicloalquilo, heterocicloalquilo, arilalquilo, heteroantalquilo, arilo,
heteroanto, carbonil(C,.s)alquilo, tiocarbonil(Cy.a)alquilo, sulfonil{C;.s)alquilo,
sulfinil{(C+.s)alquilo, imino(Cs.g)alquilo, hidroxilo, alcoxilo, anloxlo, heteroanloxilo, un
grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno
sustituido o no sustituido, y un anillo sustituido o no sustituido de 3, 4, 5,6 67
miembros;

R4 es hidrégeno o se selecciona del grupo que consiste en halo, perhalo(Cy-
io)alquilo, amino, ciano, tiol, (Ci-ig)alquilo, cicloalquilo, heterocicloatquilo,
arilalquilo, heteroarilalquilo, anlo, heteroarilo, carbonil{C+.s)alquilo, tiocarbonil(C;.
a)alquilo, sulfonil{C,.s)alquilo, sulfinil(C,s)alquilo, imino(C.a}alquilo, hidroxilo,
alcoxilo, ariloxilo, heteroanloxilo, un grupo carbonilo, un grupo imino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido;

cada Rs y Rg es independientemente hidrégeno, o se selecciona del grupo que
consiste en a sustituido o no sustituido (C4.1p)alquilo, a sustituido o no sustituido
(Cs-10)alcoxilo, ciano, y halo, o donde Rs y Rg se toman juntos para formar un
anillo;

Ry es hidrdgeno o se selecciona del grupo que consiste en alquilo, cicloalquilo,
heterocicloalquilo, arilalquilo, heteroarilalquilo, bicicloarilo, y heterobicicloarilo,
cada uno sustituido o no sustituido; y

cada Ris se selecciona independientemente del grupo que consiste en halo,
perhalo(C,-o)alquilo, CFj, (Ci-i)alquilo, alquenilo, alquinilo, arilo, heteroarilo,
aminosulfonilo, alquilsulfonilo, arilsulfonilo, heteroarilsulfonilo, ariloxilo,

heteroariloxilo, arilalquilo, heteroarilalquilo, cicloalquilo, heterocicloalquilo, amino,
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tiol, ciano, nitro, hidroxilo, alcoxilo, un grupo carbonilo, un grupo imino, un grupo
sulfonilo y un grupo sulfinifo, cada uno sustituido o no sustituido.

7. Un compuesto de acuerdo con la reivindicacion 1, que comprende:
1
—X

Hz\?l /QI
QZ\N Ra

b

donde

Q' y @ se seleccionan cada uno independientemente del grupo que consiste en

CO, CS, SO, S0O,, y C=NRqg;

R, es hidrégeno o se selecciona del grupo que consiste en halo, perhalo(C;-

io)alquilo, amino, ciano, tiol, (Ci-jo)alquilo, cicloalquilo, heterocicloalquilo,

anialquilo, heteroarilalquilo, arilo, heteroarilo, carbonil(C,.s)alquilo, tiocarbonil(C,.

a)alquilo, sulfonil(C,.3)alquilo, sulfinil{C.a)alquilo, imino(C,.a)alquilo, hidroxilo,

alcoxilo, ariloxilo, heteroariloxilo, un grupo carbonilo, un grupo imino, un grupo

sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido;

Rz es hidrégeno o se selecciona del grupo que consiste en (Cy-1g)alquilo, (Ca

12)cicloalquilo, (Ca12)cicloalquil(Ci-s)alquilo, hetero{Cs.iz)cicloalquil(Ci-s)alquilo,

hetero(Cs-12)cicloalquilo, anl{Ci-10)alquilo, heteroaril(Ci-s)alquilo, {Ca-12)bicicloarilo,

hetero(C,.1z)bicicloarilo, hetaro(C..12)bicicloaril{C;-s)alquilo, carbonil(C;.s)alquilo,

tiocarbonil(C4.s)alquilo, sulfonil(C.3)alquilo, sulfinil(Cy.a)alquilo, imino(C,.3)alquilo,

amino, anlo, heteroarilo, hidroxilo, alcoxilo, anloxilo, heteroariloxilo, un grupo

carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno

sustituido o no sustituido;

Rj se selecciona del grupo que consiste en perhalo{C;-ig)alquilo, amino, (C,-

io)alquilo, cicloalquilo, heterocicloalquilo, arilalquilo, heteroarilalquile, anlo,
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heteroarilo, carbonil(Cg)alquilo, tiocarbonil(C,.3)alquilo, sulfonil{C,.s)alquilo,
sulfinil{C1.3)alquilo, imino(C.a)alquilo, hidroxilo, alcoxio, anloxilo, heteroanloxilo, un
grupo carbonilo, un grupo imino, un grupo sulfonito y un grupo sulfinilo, cada uno
sustituido o no sustituido, y un anillo sushtuido o no sustituido de 3, 4, 5,6 6 7
miembros;

Ry es hidrégeno o se selecciona del grupo que consiste en alquilo, cicloalquilo,
heterocicloalquilo, anlalquilo, heteroarilalquilo, bicicloarilo, y heterobicicloarilo,
cada uno sustituido o no sustituido,

L es un conector que proporciona una separacion de 1,2 6 3 atomos entre Xy el
anillo al que esta unido L, donde los atomos del conector que proporcionan la
separacion se seleccionan del grupo que consiste en atomos de carbono,
oxigeno, nitrégeno y azufre; y

X se selecciona del grupo que consiste en (Ci-ip)alquilo, {Csi2)cicloalquilo,
hetero(Cs-12)cicloalquilo, anl{Cs-10)alquilo, heteroaril{Ci-s)alquilo, (Ce.12)bicicloarilo,
hetero(C.-12)bicicloarilo, carbonil(Cy.s)alquilo, tiocarbonil{C3)alquilo, sulfonil{C,.
a)alquilo, sulfinil{C,.g)alquilo, imino(C;.3)alquilo, amino, arilo, heteroarilo, hidroxilo,
alcoxilo, ariloxilo, heteroariloxilo, alquenilo, alquinilo, un grupo carbonilo, ciano, un
grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no
sustituido.

8. El compuesto de acusrdo con cualquiera de las reivindicaciones 1-3, donde
los 1, 2 6 3 4&tomos de L que proporcionan la separacién consisten en &tomos de
carbono.

9. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-3y 7,
donde L separa X del anillo por un atomo.

10. El compuesto de acuerdo con cualquiera de las reivindicaciones 1 a 3,
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donde L se selecciona del grupo que consiste en —CHgz-, -CH,CHa-, -CH2CH.CH-,
-C(0O)-, -CH2C(O)-, -C(O)CHz-, -CH2-C(O)CHz-, -C(O)CHzCH.-, -CHzCH,C(0)-, -O-,
-OCH,-, -CHz0-, -CH30CH3-, -OCH,CHz-, -CH:CH,0-, -N(CH3)-, -NHCHz-, -
CHzNH-, -CH,NHCH,-, -NHCH,CH,-, -CH2CHzNH-, -NH-C{(O)-, -NCH3-C(O)-, -
C{O)NH-, -C(O)NCHa-, -NHC{O)CHz, -C(O)NHCHz-, -C(O)CHzNH-, -CHzNHC(O)-,
-CHC(O)NH-, -NHCH.C(O)-, -S-, -SCH-, -CHS-, -SCH2CH;-, -CH.SCH;-, -
CH.CH,S-, -C(0)S-, -C{O)SCHo>-, -CH,C(0)S-, -C(O)CH,S-, y -CH,SC(0)-, cada
uno sustituido o no sustituido.

11.  El compuesto de acuerdo con cualquiera de las reivindicaciones 1-3y 7,
donde L se selecciona del grupo que consiste en -CHy-, -C(0)-, -CH.C(Q}-, -
C({O)CHa-, -CH»-C(O)CHg-, -C{O)CH,CH3-, y -CH2CH.C(0)-, cada uno sustituido o
no sustituido.

12. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-3y 7,
donde -L-X, tomados juntos, se seleccionan del grupo que consiste en -(CHy)-(2-
ciano)fenilo; -(CHz)-(3-ciano)fenilo; -(CH,)-(2-hidroxi)fenilo; -{CHy)-(3-hidroxi)fenilo;
-(CHg)-(2-alquenil)fenilo; -(CH,)-(3-alquenil)fenilo; -(CH,)-(2-alquinil)fenilo; -(CHy)-
(3-alquinil)fenilo; -(CHo)-(2-metoxi)fenilo; -(CHy)-(3-metoxi)fenilo; -(CHz)-(2-
nitro)fenilo; -(CHy)-{3-nitro)fenilo; -(CHz)-{2-carboxi)fenilo; -(CHz)-{3-carboxi)fenilo;
-{CH,)-(2-carboxamido)fenilo; -(CH_z)-{3-carboxamido)fenilo; -(CH2)-(2-
sulfonamido)fenilo; -(CHz)-(3-sulfonamido)fenilo; -(CHy)-(2-tetrazolil)fenilo; -(CHo)-
(3-tetrazolil)fenilo; -(CHo)-(2-aminometil)fenilo; -(CHy)-(3-aminometil)fenilo; -{CH,)-
(2-hidroximetil)fenilo; -(CH;)-(3-hidroximetil)fenilo; -(CHz)-(2-fenil)fenilo; -(CH2)-(3-
fenil)fenilo; -(CHz)-(2-halo)fenilo; -(CH)-(3-halo)fenilo; -(CHz)-(2-CONHa)fenilo; -
(CHy)-(3-CONHgz)fenilo; -(CHa)-(2-CONH(C,-)alquil)fenilo; -(CHz)-(3-CONH(C,-
7)alquil)fenilo; -(CHa)-(2-CO2(Cq-)alquilifenilo; -(CHy)-(3-COx(C-)alquil)fenilo; -

\"'&
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(CH2)-(2-NHg)enilo; -(CH2)-(3-NHy)fenilo, -(CHy)-(2-(Ca-7)alquil)fenilo; -(CHg)-(3-
(Ca—)alquil)fenilo; -(CHa)-(2-(Ca-7)cicloalquil)fenilo; -(CHz)-(3-(Cs-7)cicloalquil)fenilo;
-(CHy)-(2-aril)fenilo; -(CH2)-(3-aril)fenilo; -(CHa)-(2-heteroanl)fenilo; -(CHgz)-(3-
heteroanl)fenilo; -(CHz)-2-bromo-5-fluoro fenilo; -(CH,)-2-cloro-5-fluoro fenilo; -
(CHz)-2-ciano-5-fluoro fenilo; -(CHz)-2,5-dicloro fenilo; -(CH,)-2,5-difluoro fenilo; -
(CHo)-2,5-dibromo fenilo; -{CH,)-2-bromo-3,5-difluoro fenilo; -(CH.)-2-cloro-3,5-
difluoro fenilo; -(CHy)-2,3,5-tnfluoro fenilo; -(CHy)-2,3,5,6-tetrafluorofenilo; -(CHy)-
2-bromo-3,5,6-trifluoro fenilo; -(CHz)-2-cloro-3,5,6-trifluoro fenilo; -(CHz)-2-ciano-
3,5-difluorec  fenilo; -(CHz)-2-c1an0-3,5,6-trifluoro fenilo; -(CHa)-(2-
heterocicloalquil)fenilo; y -(CHz)-(3-heterocicloalquil)fenilo, cada uno sustituido o
no sustituido.

13. Elcompuesto de acuerdo con cualquiera de las reivindicaciones 1-4y 7-11,
donde X es (Ca7)cicloalquilo, (Caz)heterocicloalquilo, arilo, fenilo, heteroarilo,
halofenilo, dihalofenilo, haloarilo, haloheteroarilo, dihaloarilo, dihaloheteroarilo
sustituido o no sustituido, o un grupo que contiene anillos o ciclico que tiene un
sustituyente distinto de hidrégeno en la posicién 2 6 3 del anillo, cada uno
sustituido o no sustituido.

14. El compuesto de acuerdo con cualquiera de las rewvindicaciones 1-4y 7-11,
donde X es un grupo que contiene anillos o un grupo ciclico, que tiene un
sustituyente distinto de hidrégeno en la posicién 2 6 3 del anillo, seleccionado del
grupo que consiste en (Ci-1g)alquilo, (Cs.1z)cicloalquilo, hetero{Ca-12)cicloalquilo,
anl{C4-10)alquilo, heteroaril(C-s)alquilo, (Ca.12)bicicloarilo, hetero{C.12)bicicloanlo,
carbonil (Cq.3)alquilo, tiocarbonil (Ci.a)alquilo, sulfonil {Cy.g)alquilo, sulfinil {C,.
s)alquilo, imino (Cy.3)alquilo, amino, arilo, heteroarilo, hidroxilo, alcoxilo, anloxilo,

heteroariloxilo, un grupo carbonilo, ciano, nitro, halo, un grupo imino, un grupo
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sulfonilo y un grupo suffinilo, cada uno sustituido o no sushtuido.

15. Elcompuesto de acuerdo con cualquiera de las reivindicaciones 1-4y 7-11,
donde X se selecciona del grupo que consiste en (2-ciano)fenilo; (3-ciano)tenilo;
(2-hidroxa)fenilo;  (3-hidroxi)fenilo; (2-alquenil)fenilo; (3-alquenii)fenilo; (2-
alquinif)fenilo; (3-alquinil)fenilo; (2-metoxi)fenilo; (3-metoxi)fenito; (2-nitro)fenilo; (3-
nitro)fenilo; (2-carboxi)fenilo; (3-carboxi)fenilo; -(CHz)-(2-carboxamido)fenilo; (3-
carboxamido)fenilo; (2-sulfonamido)fenilo; (3-sulfonamido)fenilo; (2-
tetrazolil}fenilo; (3-tetrazolil)fenilo; (2-aminometil)fenilo; (3-aminometil)fenilo; (2-
hidroximeti}fenilo; (3-hidroximetil)fenilo; (2-fenil)fenilo; (3-fenif)fenilo; (2-halo)fenilo;
(3-halo)fenilo; (2-CONHp)fenilo; {3-CONHy)fenilo; (2-CONH(C;-7)alquil)fenilo,
(3-CONH(C1-)alquil)fenilo; (2-CO(C—)alquil)fenilo; (3-CO{C,—7)alquil)fenilo; (2-
NH,)fenilo; (3-NHy)fenilo; (2-(Ca7)alquil¥fenilo; (3-(Csr)alquil)fenilo;
(2-(Ca)cicloalquil)fenilo; (3-(Ca-7)cicloalquil)fenilo; (2-arif)fenilo; (3-aril)fenilo;
(2-heteroanl)fenilo; (3-heteroaril)fenilo; 2-bromo-5-fluoro fenilo; 2-cloro-5-fluoro
fenilo; 2-ciano-5-fluoro fenilo; 2,5-dicloro fenilo; 2,5-difluoro fenilo; 2,5-dibromo
fenilo; 2-bromo-3,5-difluoro fenilo; 2-cloro-3,5-difluoro fenilo; 2,3,5-trifluoro fenilo;
2,3,5,6-tetrafluorofenilo; 2-bromo-3,5,6-tnfluoro fenilo; 2-cloro-3,5,6-trifluoro fenilo;
2-ciano-3,5-difluoro fenilo; 2-ciano-3,5,6-trifluoro fenilo; (2-heterocicloalquil)fenilo;
y (3-heterociclealquil)fenilo, cada uno sustituido o no sustituido.

16. Elcompuesto de acuerdo con cualquiera de las reivindicaciones 1-4 y 7-11,

donde X se selecciona del grupo que consiste en

+) ) <) )

(R7)k (Rz); (I!l7), (Ry)y

donde
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tes0,1,2,3,405,y

cada R; se selecciona independientemente del grupo que consiste en halo,
perhalo(Cs-1p)alquilo, CFj, (Ci.10)alquilo, alguenilo, alquinilo, arilo, heteroarilo,
aminosulfonilo, alquilsulfonilo, anlsulfonilo, heteroanisulfonilo, ariloxilo,
heteroanloxilo, anlalquilo, heteroarilalquilo, cicloalquilo, heterocicloalquilo, amino,
tiol, ciano, nitro, ludroxilo, alcoxilo, un grupo carbonilo, un grupo imino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustituido o no susttuido.

17.  Elcompuesto de acuerdo con la reivindicacion 16, donde Ry se selecciona
independientemente del grupo que consiste en -ciano, -metoxilo, -nitro, -carboxilo,
-sulfonamido, -tetrazolilo, -aminometilo, -hidroximetilo, -fenilo, -halo, -CONHg,
-CONH(Cy-7)alquilo, -COz(Cy-7)alquilo, -NHz, -OH, -(Cs-s)alquilo, -alquenilo,
-alquinilo, (Ci-s)cicloalquilo, arilo, heteroarilo, y heterocicloalquilo, cada uno
sustituido o no sustituido.

18. Elcompuesto de acuerdo con cualquiera de las reivindicaciones 1-4 y 7-11,
donde X es halofenilo o dihalofenilo sustituido o no sustituido.

19. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-18,
donde R; se selecciona del grupo que consiste en amino, (Ci-io)alquilo,
cicloalquilo, heterocicloalquilo, arifalquilo, heteroarilalquilo, arilo, y heteroarilo,
cada uno sustituido o no sustituido, y un anillo sustituido o no sustituido de 3, 4, 5,
6 6 7 miembros.

20. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-18,

donde R; comprende la férmula

donde Rip y Ry se seleccionan cada uno independientemente del grupo que

consiste en hidrégeno, perhalo(Cs-io)alquilo, amino, (Ci-jp)alquilo, (Cs.
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i1z)cicloalquilo, hetero{Cs-1z)cicloalquilo, anl{(Cq-1g)alquilo, heteroaril(C,-s)alguilo,
(Co12)bicicloanlo, hetero(Ca.iz)bicicloarilo, carbontl(Cis)alquilo, tiocarbonil{(C;.
a)alquilo, arilo, heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo
carbonilo, un grupo sulfonilo, y un grupo sulfinilo, cada uno sustitudo o no
sustituido, o Ry ¥ Ry se toman juntos para formar un anillo de 4, 5,6 6 7
miembros, cada uno sustituido o no susttuido.
21. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-18,
donde Rs es un anillo de 3, 4, 5, 6 6 7 miembros sustituido o no sustituido.
22. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-18,
donde Rj es un cicloalquilo sustituido o no sustituido de 3, 4, 5, 6 6 7 miembros.
23. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-18,
donde Ry es un heterocicloalquilo de 3, 4, 5, 6 6 7 miembros sustituido o no
sustituido.
24. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-18,
donde Rj es un arilo sustituido o no sustituido.
25. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-18,
donde Ra es un heteroarilo sustituido o no sustituido.
26. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-18,
donde Rj se selacciona del grupo que consiste en
R, H

(Falp (Ralp i (Relp,
donde p es 0-12 y cada Ry se selecciona independientemente del grupo que
consiste en halo, perhalo(C,-g)alquilo, CF3, ciano, nitro, hidroxilo, alquilo, arilo,
heteroarilo, aminosulfonilo, alquilsulfonilo, arilsulfonilo, heteroarilsulfonilo, ariloxilo,

heteroariloxilo, arilalquilo, heteroarilalquilo, cicloalquilo, heterocicloalquilo, amino,
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tiol, alcoxilo, un grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo
sulfinilo, cada uno sustituido o no sustituido.
27. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-18,

donde Rj; se selecciona del grupo que consiste en

e 3R, H H Qe HQ)

(Ra)r (Rar,
donde r es 0-13 y cada Ry se selecciona independientemente del grupo que
consiste en halo, perhalo(C-1p)alquito, CF,, ciano, nitro, hidroxilo, alquilo, anlo,
heteroarilo, aminosulfonilo, alquilsulfonilo, arilsulfonito, heteroarilsulfonilo, ariloxilo,
heteroariloxilo, arilalquilo, heteroanlalquilo, cicloalquilo, heterocicloalquilo, amino,
tiol, alcoxilo, un grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo
sulfinilo, cada uno sustituido o no sustituido.

28. El compuesto de acuerdo con cualquiera de las reivindicaciones 26 y 27,
donde al menos un Rg comprende un atomo de nitrégeno bésico que es capaz de
Interactuar con una cadena lateral de acido carboxilico de un residuo en un sitio
activo de una proteina.

29. El compuesto de la reivindicacion 28, donde el 4&tomo de nitrégeno basico
forma parte de una amina primaria, secundaria o terciana.

30. El compuesto de acuerdo con cualquiera de las reivindicaciones 26 y 27,
donde al menos un Rs es una amina primaria, secundaria o terciaria.

31. El compuesto de acuerdo con cualquiera de las reivindicacionas 26 y 27,
donde al menos un Rs es un heterocicloalquilo sustituido o no sustituido que
comprende un 4tomo de nitrégeno en el anillo o un heteroanio sustitwido o no
sustituido que comprende un dtomo de nitrégeno en el anillo.

32. El compuesto de acuerdo con cualquiera de las rewvindicaciones 26 y 27,
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donde al menos un Rz se selecciona del grupo que consiste en -NH;, -NH(C.5
alquil), -N(C4.s alquil) 2, piperazina, imidazol, y pindina.

33. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-18,
donde Rj es un heteroarilo sustituido o no susttuido seleccionado del grupo que
consiste en furano, tiofeno, pirrole, pirazol, triazol, 1Isoxazol, oxazol, tiazol, isotazol,
oxadiazol, piridina, piridazina, pmmidina, pirazina, trnazina, benzofurano,
isobenzofurano, benzotiofeno, isobenzotiofeno, imidazol, benzimidazol, indol,
isoindol, quinolina, isoquinolina, cinolina, quinazolina, naftiridine, piridopiridina,
quinoxalina, ftalazina, y benzotiazol, cada uno sustituido o no sustituido.

34. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-18,
donde R3 se selecciona del grupo que consiste en (Caqz)cicloalquilo,
hetero{Cs-12)cicloalquilo, aril{C4-1p)alquilo, heteroani (Cy-s)alquilo, (Ce-12)bicicloarilo,
y hetero{C,.1p)bicicloarilo, cada uno sustituido o no sustituido.

35. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-18,
donde Ra es un anillo de (Cs—)cicloalquilo sustituido o no sustituido, que
comprende opcionaimente O, N(O), N, S, SO, SO, o un grupo carbonilo en el
anillo.

36. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-18,
donde R; comprende un dtomo de nitrégeno basico que es capaz de interactuar
con una cadena lateral de dcido carboxilico de un residuo en un sitio activo de una
proteina.

37. Elcompuesto de la reivindicacién 36, donde el nitrégeno basico de R, esta
separado del &tomo del anillo al que esta unido Rj por entre 1-5 atomos.

38. Elcompuesto de la reivindicacion 36, donde el atomo de nitrégeno basico

forma parte de una amina pnmaria, secundaria o terciaria.
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39. El compuesto de la reivindicacién 36, donde el 4tomo de nitrdgeno basico
es un dtomo de nitrdgeno en el anillo de heterocicloalquilo o heteroarilo.

40. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-18,
donde Rj se selecciona del grupo que consiste en 3-amino-pipendinil-1-ilo, 3-
aminometil-pirrolidin-1-ilo, 3-aminoazetidin-1-ilo, 3-ammo-3-metilpipendin-1-ilo, 3-
aminociclopent-1-ilo, 3-ammometilciclopent-1-ilo, 3-aminometilciclohex-1-ilo, 3-
aminohexahidroazepin-1-ilo, 3-amino-ciclohex-1-lo, piperazin-1-ilo,
homopiperazin-1-ilo, 3-amino-pirrolidin-1-ilo, R-3-aminopiperidin-1-ilo, R-3-amino-
3-metilpiperidin-1-ilo, 3-amino-ciclohex-1-ilo, 3-amino-ciclopent-1-ilo, y 3-amino-
pirrolidin-1-ilo, cada uno sustituido o no sustituido.

41. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-40,
donde Rj; estd sustituido de modo tal que Ry comprende un sustituyente
seleccionado del grupo que consiste en una amina primaria, secundaria o
terciaria, un heterocicloalquilo que comprende un atomo de nitrégeno en el anillo,
y un heteroarilo que comprende un atomo de nitrégeno en el anillo.

42. El compuesto de acuerdo con cualquiera de las reivindicaciones 1, 2 y 4-
41, donde al menos uno de Q' y Q% es CO.

43. El compuesto de acuerdo con cualquiera de las reivindicaciones 1, 2 y 4-
41, donde Q' y @? son CO.

44. Elcompusesto de acuerdo con cualquiera de las reivindicaciones 1-6 y 8-43,
donde M o M es CR,, y donde R, se selecciona del grupo que consiste en

donde
Aes S, OoNRz;
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BesCRxoN;

Rz; se selecciona independientemente del grupo que consiste en hidrégeno, halo,
perhalo{C4-1g)alquilo, amino, tiol, ciano, CF3, nitro, (Cy-1g)alquilo, (Ca.z)cicloalquilo,
hetero(C3-12)cicloalquilo, anl(Cy-1o)alquilo, heteroaril(C1-s)alquilo, (Cs.12)bicicloanlo,
hetero(Cs.1z)bicicloanlo, carbonil(Cy3)alquilo, tiocarbonil{(Ci.a)alguilo, arilo,
heteroarilo, hidroxilo, alcoxilo, anltoxilo, heteroariloxilo, un grupo Imino, un grupo
carbonilo, aminosulfonilo, alquilsulfonilo, anisulfonilo, heteroarilsulfonilo, y un
grupo sulfinilo, cada uno susttuido o no sustituido; y

R24 se selecciona independientemente del grupo que consiste en hidrégeno,
perhalo(Ci-ip)alquilo, amino, (Ci-ig)alquilo, (Ca.i2)cicloalquilo, hetero(Cs-
1z)cicloalquilo, anl{Ci-10)alquilo, heteroaril(C1-s)alquilo, (Ce.12)bicicloarilo, hetera(Cq.
1z)bicicloarilo, carbonil(C,.s)alquilo, tiocarbonil(Ci.s)alquilo, arilo, heteroanio,
hidroxilo, alcoxilo, anloxilo, heteroariloxilo, un grupo imino, un grupo carbonilo,
aminosulifonilo, alquilsulfonilo, anisulfonilo, heteroanisulfonilo, y un grupo sulfinilo,
cada uno sustituido o no sustituido.

45. Elcompuesto de acuerdo con cualquiera de las reivindicaciones 1-6 y 8-43,

donde M 0 My es CR4 y donde R, se selecciona del grupo que consiste en

OO0 1o

|
(R}t Ry} (I!l-,), (Ry):

donde

ues0,1,2,3,465;y

cada Ry se selecciona independientemente del grupo que consiste en halo,
perhalo{Ci-ig)alquilo, CFa, {Ci-10)alquilo, alquenilo, alquinilo, arilo, heteroarilo,

aminosulfonilo, alquilsulfonilo, anisulfonilo, heteroarilsulfonilo, ariloxilo,
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heteroariloxilo, arilalquilo, heteroarilalquilo, cicloalquilo, heterocicloalquilo, amino,
tiol, ciano, nitro, hidroxilo, alcoxilo, un grupo carbonilo, un grupo imino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido.

46. Elcompuesto de acuerdo con cualquiera de las reivindicaciones 1-6 y 8-43,

donde M o0 My es CR4 y donde R4 se selecciona del grupo que consiste en
S S/ 4 \
\ / \ TRy

donde

ses0,1,263;y

cada R; se selecciona independientemente del grupo que consiste en halo,
perhalo(C;-o)alquilo, CFa, (Cq.10)alquilo, alquenilo, alquinilo, arilo, heteroarilo,
aminosulfonilo, alquilsulfonilo, arilsulfonilo, heteroarilsulfonilo, ariloxilo,
heteroariloxilo, arilalquilo, heteroarilalquilo, cicloalquilo, heterocicloalquilo, amino,
tiol, ciano, nitro, hidroxilo, alcoxilo, un grupo carbonilo, un grupo imino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido.

47. Elcompuesto de acuerdo con cualquiera de las reivindicaciones 4-6 y 8-46,
donde Rs y Rg son hidrégeno.

48. Elcompuesto de acuerdo con cuaiquiera de las reivindicaciones 4-6 y 8-47,
donde:

nes1,203;y

Rs y Rs son hidrégeno.

49. Elcompuesto de acuerdo con cualquiera de las reivindicaciones 4-6 y 8-48,
donde:

nes162

R; se selecciona del grupo que consiste en amino, alcoxlo, ariloxilo,

v“q
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heteroariloxilo, un grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo
suffinilo, y un anillo de 4, 5, 6 6 7 miembros sustituido o no sustituido; y

Rs y Rs son hidrégeno.

50. Elcompuesto de acuerdo con cualquiera de las rewindicaciones 5 y 8-49,
donde: Rs y Rg son hidrégeno y R; es 2-ciano.

51. Elcompuesto de acuerdo con cualquiera de las reivindicaciones 4-6 y 8-48,
donde:

nes1,2063;

Rs y Rs son hidrégeno; y

Rs se selecciona del grupo que consiste en (Csiz)cicloalquilo,
hetero(Ca-12)cicloalquilo, aril(C+-1o)alquilo, heteroanl (Cs-s)alquilo, (Ce-12)bicicloarilo,
y hetero(C..12)bicicloarilo, cada uno sustituido o no sustituido.

52. El compuesto de acuerdo con cualquiera de las reivindicaciones 5 y 8-48,
donde:

nest,263;

Rs y Rg son hidrégeno; y

Cada R; se selecciona independientemente del grupo que consiste en halo,
perhalo{Ci-1g)alquilo, alquenilo, alquinilo, CF,, ciano, nitro, tudroxilo, heteroarilo,
ariloxilo, heteroariloxilo, alcoxilo, un grupo carbonilo, un grupo imino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido.

53. Elcompuesto de acuerdo con cualquiera de las reivindicaciones 4-6 y 8-52,
dondenes 1.

54. El compuesto de acuerdo con cualquiera de las reivindicacionas 1-53,
donde R; es un (Ci.1g)alquilo sustituido o no sustituido.

55. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-53,
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donde R; es un {C4)alquilo sustituido o no sustituido.

56 El compuesto de acuerdo con cualquiera de las reivindicaciones 1-53,

donde R; es -Y-Z, donde

Y es un conector que proporciona una separacién de 1,2 6 3 &tomos entre Zy el

anillo al que esta unido Y, donde los atomos del conector que proporcionan la

separacion se seleccionan del grupo que consiste en atomos de carbono,

oxigeno, nitrégeno y azufre; y

Z es hidrogeno o se selecciona del grupo que consiste en (Cy-yp)alquilo, (Cs

sz)cicloalquilo, hetero(Cs-12)cicloalquilo, aril(C-1p)alquilo, heteroanl(C;-s)alquilo,

(Ce.12)bicicloarilo, hetero(C4q2)bicicloanlo, carbonil(Cia)alquilo, tiocarbonil{C;.

s)alquilo, sulfonil(C4.3)alquilo, sulfinil(Cq.a)alquilo, imino(C1.a)alquilo, amino, arilo,

heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, alquenilo, alquinilo, un

grupo carbonilo, ciano, un grupo imino, un grupo sulfonilo y un grupo sulfinilo,

cada uno sustituido o no sustituido.

57. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-53,

donde Rz se ielecciona del grupo queBconsiste en

%\( T ‘(\( 7
\{ —

donde

Aes S, OoNRy;

Bes CRz 0N;

Rz3 se selecciona independientements del grupo que consiste en hidrégeno, halo,

perhalo(Cy-10)alquilo, amino, tiol, ciano, CFa, nitro, (C+-1p)alquilo, (Cs.12)cicloalquilo,

hetero{Cs-12)cicloalquilo, arnil{C+-10)alquilo, heteroaril(C,-s)alquilo, {Ce-12)bicicloarilo,

hetero(Cg-12)bicicloarilo, carbonil(C.3)alquilo, tiocarbonil(Ci.s)alquilo, arilo,
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heteroanlo, hidroxilo, alcoxilo, arloxtlo, heteroariloxilo, un grupo imino, un grupo
carbonilo, aminosulfonilo, alquilsulfonilo, anisulfonilo, heteroanisulfonilo, y un
grupo sulfinilo, cada uno sustituido o no sustituido; y

Rz se selecciona independientemente del grupo que consiste en hidrégeno,
perhalo(Ci-yglalquilo, amino, (Ci-ig)alquilo, (Ca.iz)cicloalquilo, hetero(Ca-
1z)cicloalquilo, anl{Ci-1)alquilo, heteroaril(C;-s)alquilo, (Cs-12)bicicloarilo, hetero(Cs.
1z)bicictoanlo, carbonil(C,.3)aiquilo, tiocarbonil{Cis)alquilo, arlo, heteroarilo,
hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo imino, un grupo carbonilo,
aminosulfonilo, alquitsulfonilo, anisulfonilo, heteroarilsulfonilo, y un grupo sulfinilo,
cada uno sustituido o no sustituido.

58. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-53,

donde R: se selecciona del grupo que consiste en

JQ %7,/_@%/_@ f@"

(R1ght (Ryah (Riak (Righ ,
donde
tes0,1,2,3,465;y
cada Rip se selecciona independientemente del grupo que consiste en halo,
perhalo(C1-10)alquilo, CF3, (Ci-so)alquilo, alquenilo, alquinilo, arilo, heteroarilo,
aminosulfonilo, alquilsulfonilo, arilsulfonilo, heteroanisulfonilo, ariloxlo,
heteroariloxilo, arilalquilo, heteroarilalquilo, cicloalquilo, heterocicloalquilo, amino,
tiol, ciano, nitro, hidroxilo, alcoxilo, un grupo carbonilo, un grupo imino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido.
59. Un compuesto que se selecciona del grupo que consiste en:

2-(6-cloro-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil)-benzonitrilo;
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2-(6-cloro-3-metil-2,4-dioxo-3,4-dihidro-2H-pinmidin-1-iimetil)-benzonitrilo;
2-{6-[3-amino-piperidin-1-il]-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil}-
benzonitnlo;
2-{6-[3-amino-piperidin-1-il]-3-etil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-iimetl}-
benzonitrito;
2-{6-[3-amino-pipendin-1-il]-2,4-dioxo-3,4-dihidro-2H-pinmidin-1-ilmetil}-
benzonitrilo;
2-{6-[3-amino-piperidin-1-il}-5-cloro-3-metil-2,4-dioxo-3,4-dihidro-2H-pinmidin-1-
limetil}-benzonitnlo;
6-{3-amino-piperidin-1-il]-1-(2-bromo-bencil)-1H-pirimidin-2,4-diona;
6-{3-amino-piperidin-1-il]-1-(2-iodo-bencil)-1H-pinmidin-2,4-dicna;
6-{3-amino-piperidin-1-il]-1-(2-bromo-5-fluoro-bencil)-3-metil- 1H-pirimidin-2,4-
diona;

6-[3-amino-piperidin-1-il}-1-(2-cloro-5-fluoro-bencil)-3-metil- 1H-pirimidin-2,4-diona;
6-[3-amino-piperidin-1-il}-1-(2-cloro-4-fluoro-bencil)-3-metil- 1H-pirimidin-2,4-diona;
6-[3-amino-piperidin-1-il]- 1 -(2-bromo-bencil)-3-metil- 1 H-pirimidin-2,4-diona;
2-{6-[azepan-3(t)-ilamino]-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil}-
benzonitrilo (14);
2-{6-[3(+)-amino-azepan-1-il]-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-imetif}-
benzonitrilo;
2-[6-(2-amino-etilamino)-3-etil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil]-
banzonitrilo;
2-{6-[3-amino-pipendin-1-il]-3-(3-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-pinmidin-1-
ilmetil}-benzonitrilo;

2-{6-[3-amino-pipendin-1-il]-3-(2-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-
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iimetil}-benzonitnlo;
2-{6-[3-amino-pipendin-1-il}-3-(4-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-pinmidin-1-
ilmetil}-benzonitrilo;
2-{6-(3-amino-piperidin-1-1)-3-(1H-benzoimidazol-2-iimetil)-2,4-dioxo-3,4-dihidro-
2H-pirimidin-1-imetil}-benzonitrilo;
2-{6-[3-amino-piperidin-1-i1]-2,4-dioxo-3-(4-pirazol-1-il-bencil)-3,4-dihidro-2H-
pinmidin-1-ilmetil}-benzonitnlo;
2-{6-[3-amino-piperidin-1-il]-2,4-dioxo-3-(3-pirrol-1-il-bencil)-3,4-dihidro-2H-
pirimidin-1-ilmetil}-benzonitrilo;
6-[3-amino-piperidin-1-il]-3-(2-ciano-bencil)-2,6-dioxo-3,6-dihidro-2H-pirimidin-1-
Iimetil)-tiofeno-3-carbonitrilo;

metil éster de acido 3-{4-[3-amino-pipendin-1-il}-3-(2-ciano-bencil)-2,6-dioxo-3,6-
dihidro-2H-pirimidin-1-ilmetl}-benzoico;

acido 3-{4-[3-amino-piperidin-1-1l}-3-(2-ciano-bencil)-2,6-dioxo-3,6-dihidro-2H-
pirimidin-1-ilmetil}-benzoico;
6-[3-amino-piperidin-1-il]-1,3-bis-(2-bromo-5-fluoro-bencit)-1H-pirimidin-2,4-diona;
2-{6-[3(R)-amino-piperidin-1-il}-5-cloro-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil}-
benzonitrilo;

6-[3 (R)-amino-piperidin-1-il}-1-(2,5-di-cloro-bencil)-3-metil-1H-pirimidin-2,4-diona;
6-[3 (R)-amino-piperidin-1-il]-1-(2-cloro-3,6-di-luoro-bencil)-3-metil-1H-pinmidin-
2,4-diona;
(R)-2-((6-(3-amino-3-metilpiperidin-1-il}-3-metil-2,4-dioxo-3,4-dihidropirimidin-
1(2H)-1)metil)-4-fluorobenzonitrilo; y
2-[6-(3-amino-piperidin-1-il}-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil]-4-

fluoro-benzonitrilo.
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60. Un compuesto que se selecciona del grupo que consiste en:
2-{6-[3(R)-amino-piperidin-1-1l}-3-metl-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil}-
benzonitrilo;
2-{6-[3(R)-amino-pipendin-1-il]-3-etil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil}-
benzonitrlo;

2-{6-[3(R)-amino-piperidin-1-i]-2,4-dioxo-3,4-dihidro-2H-pinmidin-1 -iimetl}-
benzonitnlo;
2-{6-[3(R)-amino-piperidin-1-it]-56-cloro-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-
iimetil}-benzonitrilo;

6-[3 (R)-amino-piperidin-1-i]-1-(2-bromo-bencil)-1H-pirimidin-2,4-diona;

6-[3 (R)-amino-piperidin-1-il]-1-(2-iodo-bencil)-1H-pirimidin-2,4-diona;

6-[3 (R)-amino-piperidin-1-il]-1-(2-bromo-5-fluoro-bencil)-3-metil- 1 H-pirimidin-2,4-
diona;

6-[3 (R)-amino-piperidin-1-il}-1-(2-cloro-5-fluoro-bencil)-3-metil-1H-pirimidin-2,4-
diona,;

63 (R)-amino-piperidin-1-il]-1-(2-cloro-4-fluoro-bencil}-3-metil-1H-pirimidin-2,4-
diona;

6-[3 (R)-amino-piperidin-1-il}-1-(2-bromo-bencil)-3-metil-1H-pirimidin-2,4-diona;
2-{6-[3(R)-amino-pipendin-1-il]-3-(3-cianc-bengil)-2,4-dioxo-3,4-dihidro-2H-
pirimidin-1-ilmetil}-benzonitrilo;
2-{6-[3(R)-amino-piperidin-1-il]-3-(2-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-
pirimidin-1-ilmetil}-benzonitrilo;
2-{6-[3(R)-amino-piperidin-1-il]-3-(4-ciano-bencil}-2,4-dioxo-3,4-dihidro-2H-
pinmidin-1-iimetil}-benzonitrilo;

2-[6-(3-amino-piperidin-1-il)-3-(1H-benzoimidazol-2-ilmetil)-2,4-dioxo-3,4-dthidro-
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2H-pinmidin-1-ilmetil}-benzonitrilo
2-{6-[3(R)-amino-piperidin-1-il]-2,4-dioxo-3-(4-pirazol-1-il-bencil)-3,4-dihidro-2H-
pinmidin-1-imetil}-benzonitnlo;
2-{6-[3(R)-amino-pipendin-1-il)-2,4-dioxo-3-(3-pirrol-1-il-bencil)-3,4-dihidro-2H-
pinmidin-1-iimeti}-benzonitrilo,

6-[3 (R)-amino-piperidin-1-11]-3-(2-ciano-bencil)-2,6-dioxo-3,6-dihidro-2H-pirimidin-
1-iimetil]-hofeno-3-carbonitrilo;

metil éster de acido 3-{4-[3(R)-amino-piperidin-1-il]-3-(2-ciano-bencil)-2,6-dioxo-
3,6-dihidro-2H-pinimidin-1-ilmetil}-benzoico,

acido 3-{4-[3(R)-amino-piperidin-1-il}-3-(2-ciano-bencil)-2,6-dioxo-3,6-dihidro-2H-
pirimidin-1-iimetil}-benzoico;
6-[3(R)-amino-piperidin-1-il}-1,3-bis-(2-bromo-5-fluoro-bencil}-1H-pirimidin-2,4-
diona; y
2-{6-(3(R)-amino-piperidin-1-il)-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-iimetil}-
4-fluoro-benzonitrilo.

61. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-60,
donde el compuesto tiene la forma de una sal aceptable para el uso farmacéutico.
62. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-61,
donde el compuesto tiene al menos un estereocentro y esta presente como una
mezcla de esterecisdmeros.

63. El compuesto de acuerdo con cualquiera de las reivindicaciones 1-61,
donde el compuesto tiene al menos un estereocentro y esta presente como un
unico estereoisémero.

64. Unacomposicién farmacéutica que comprende, como ingrediente activo, un

compuesto de acuerdo con cualquiera de las reivindicaciones 1-63.
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65. Un conjunto de elementos que comprende:

un compuesto de acuerdo con cualquiera de las rewvindicaciones 1-63 o una
composicién de acuerdo con la rewvindicacién 64; e

instrucciones que comprenden una o mas formas de informaciones seleccionadas
del grupo que consiste en indicaciones sobre el estado de enfermedad para el
cual debe administrarse el compuesto, informacién para almacenar el compuesto,
informacion de dosificacién e instrucciones respecto de cémo administrar el
compuesto.

66. Un articulo fabncado que comprende:

un compuesto de acuerdo con cualquiera de las reivindicaciones 1-63; y
materiales de envasado.

67. Un método para inhibir DPP-IV que comprende:

poner en contacto DPP-IV con un compuesto de acuerdo con cualquiera de las
reivindicaciones 1-63.

68. Un método para inhibir DPP-1V que comprende:

introducir un compuesto de acuerdo con cualquiera de las reivindicaciones 1-63
en un sujeto para inhibir DPP-IV in vivo.

69. Un método para inhibir DPP-IV que comprende:

administrar un primer compuesto a un sujeto, que se convierte in vivo en un
segundo compuesto, donde el segundo compuesto inhibe DPP-IV in vivo, donde
el segundo compuesto es un compuesto de acuerdo con cualquiera de las
reivindicaciones 1-63.

70. Un método terapéutico que comprende:

administrar un compuesto de acuerdo con cualquiera de las reivindicaciones 1-63

a un sujeto.
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71.  Un método para tratar un estado de enfermedad en cuya patologia y/o
sintomatologia contribuye la actividad que presenta DPP-IV, que comprende
introducir un compuesto de acuerdo con cualquiera de las reivindicaciones 1-63
en un sujeto, en una cantidad efectiva para el uso terapéutico para el estado de

enfermedad.

72. El método de acuerdo con la reivindicacion 71, donde la enfermedad es

diabetes tipo | o tipo 1.

73. Un método para tratar el cancer en un paciente que lo necesita, que
comprende administrarle a dicho paciente una cantidad efectiva para el uso
terapéutico de un compuesto de acuerdo con cualquiera de las reivindicaciones 1-

63.

74. El método de la reivindicacion 73, donde el cincer tratado es cancer

colorrectal, de prostata, de mama, tiroides, piel, puimén, o de cabeza y cuello.

75. Un método para tratar trastornos autoinmunes en un paciente que lo
necesita, que comprende administrarle a dicho paciente una cantidad efectiva
para el uso terapéutico de un compuesto de acuerdo con cualquiera de las

reivindicaciones 1-63.

76. Unmétodo para tratar una infeccién de VIH en un paciente que lo necesita,
que comprende administrarle a dicho paciente una cantidad efectiva para el uso
terapéutico de un compuesto da acuerdo con cualquiera de las reivindicactones 1-

63.

77. Un método para tratar una condicién caracterizada por la activacion o la
concentracion inadecuada ds linfocitos o células hematopoyéticas en un paciente

que lo necesita, que comprende administrar a dicho paciente una cantidad
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efectiva para el uso terapéutico de un compuesto de acuerdo con cualquiera de

las reivindicaciones 1-63.

78. El método de la reivindicaciéon 77, donde dicha condicion es un efecto

colateral de la qumioterapia o la terapia con radiacion.

79. Elmétodo de la rewvindicacién 77, donde dicha condicién es el resultado de

una falla renal.

80. Elmétodo de la reivindicacion 77, donde dicha condicién es el resultado de
un trastorno de médula ésea.

81. Un método para tratar una condicidn caractenzada por sintomas de
inmunodeficiencia en un paciente que lo necesita, que comprende administrar a
dicho paciente una cantidad efectiva para el uso terapéutico de un compuesto de
acuerdo con cualquiera de las reivindicaciones 1-63.

82. Un proceso para producir una pinmidin-diona de férmula:

L
X

donde

Mes N o CR;

hz es hidrégeno o se selecciona del grupo que consiste en {Ci-1g)alquilo, (Cs-
12)cicloalquilo, (Ca.1z)cicloalquil{Ci-s)alquilo, hetero(Cs.12)cicloalquil(Ci-s)alquilo,
hetero{Cs-12)cicloalquilo, aril{C+-10)alquilo, heteroaril{C+-s)alquilo, (Ge-12)bicicloatilo,
hetero(C4.12)bicicloarilo, hetero(Ca.2)bicicloaril(C;-s)alquilo, carbonil(Cy.s)alquilo,

tiocarbonil(C+.s)alquilo, sulfonil(C-s)alquilo, sulfinil{Cy.3)alquilo, imino(C;.a)alquilo,
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amino, arilo, heteroanlo, hidroxilo, alcoxilo, anloxilo, heteroariloxilo, un grupo
carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinlo, cada uno
sustituido 0 no sustituido;

Ra se selecciona del grupo que consiste en perhalo{Cs-yg)alquilo, amino, (Cq-
o)alquilo, cicloalquilo, heterocicloalquilo, anlalquilo, heteroanlalquilo, arilo,
heteroarilo, carbonil{Cy3)alquilo, tiocarboni(C,.3)alquilo, sulfonil{C,.3)alquilo,
sulfinl(C,.g)alguilo, mino(C,.z)alguilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un
grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo suifinilo, cada uno
sustituido o no sustituido, y un anillo sustituido o no sustituidode 3, 4, 5,6 6 7
miembros;

R, es hidrégeno o se selecciona del grupo que consiste en halo, perhalo(C,-
w)alquilo, amino, ciano, tiol, (Ci-io)alquilo, cicloalquilo, heterocicloalquilo,
arllalquilo, heteroarilalquilo, arilo, heteroarilo, carbonil(C;.3)alquilo, tiocarbonil(C,.
a)alquilo, sulfonil(Ci.a)alquilo, sulfinil(Cy.g)alquilo, imino(Ci.a)alquilo, hidroxilo,
alcoxilo, ariloxilo, heteroariloxilo, un grupo carbonilo, un grupo imino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido;

L es un conector que proporciona una separacion de 1, 2 ¢ 3 atomos entre Xy el
anillo al que estéd unido [, donde los 4tomos del conector que proporcionan la
separacidn se seleccionan del grupo que consiste en dtomos de carbono,
oxigeno, nitrégeno y azufre; y

X se selecciona del grupo que consiste en (Ci-ig)alquilo, (Ca12)cicloalquilo,
hetero{Ca-y2)cicloalquilo, anl(C;-1o)alquilo, heteroaril(C-g)alquilo, (Cg.1g)bicicloarilo,
hetero(C4.12)bicicloarilo, carbonil{Cg)alquilo, tiocarbonil{Cs.s)alquilo, suifonil(C;.
ajalquilo, suffinil(C,.a)alquilo, imino{C,.3)alquilo, amino, arilo, heteroarilo, hidroxilo,

alcoxilo, ariloxilo, heteroariloxilo, alquenilo, alquinilo, un grupo carbonilo, ciano, un
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grupo imino, un grupo sulfonilo y un grupo sulfinllo, cada uno sustituido o no
sustituido;
que comprends los pasos de:

(1) poner en contacto un compuesto de férmula A
o]
H )k
N M
)\ /"\ :
[s) Hal

N

.l .
donde Hal es halégeno;
con un compuesto de férmula B
Xx—1—LG B
donde LG es un grupo saliente;
L es un conector que proporciona una separacién de 1, 2 6 3 atomos entre Xy el
anillo al que esta unido L, donde los d&tomos del conector que proporcionan la
separacion se seleccionan del grupo que consiste en atomos de carbono,
oxigeno, nitrégeno y azufre; y
X se selecciona del grupo que consiste en (Ci-io)alquilo, {Cs-1o)cicloalquilo,
hetero(Cs-12)cicloalquilo, aril{Cy-p)alquilo, heteroant(Cy-s)alquilo, (Ce-yz)bicicloarilo,
hetero{C4.12)bicicloarilo, carbonil{Ci.a)alquilo, tiocarbonil{(Cs.z)alquilo, sulfonil{C;.
a)alquilo, sulfinil(C.3)alquilo, imino(C1.3)alquilo, amino, arilo, heteroarilo, hidroxilo,
alcoxilo, ariloxilo, hetsroariloxilo, alquenilo, alquinilo, un grupo carbonilo, ciano, un
grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no

sustituido;

bajo condiciones suficientes para producir un compuesto de férmula C
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A
leJ\Hu :

(it} poner en contacto el compuesto de férmula C con un compuesto de féormula D

R,—LG' D

donde LG’ es un grupo saliente;

bajo condiciones suficientes para producir un compuesto de férmula E;
=]

\N/“\
A\EJ\W E

X 1

donde Rz se selecciona del grupo que consiste en (Cs-1o)alquilo, (Ca+2)cicloalquilo,
(Ca12)cicloalquil(Cy-s)alquilo, hetero(Cs +2)cicloalquil(Cy-s)alquilo, hetero(Cs-
12)cicloalquilo, anl{Cq-1g)alquilo, hetaroaril{C,-s)alquilo, (Ce.12)bicicloarilo, hetero{Cs
12)bicicloarilo, hetero{C4.12)bicicloaril(C+-s)alquilo, carbonil{C1.a)alquilo,
tiocarbonil(C+.s)alquilo, sulfonil{C,.3)alquilo, sulfinil{C,.s)alquilo, imino(C,s)alquilo,

amino, arilo, heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroanloxilo, un grupo

carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno -

sustituido o no sustituido; y

(iii) poner en contacto el compuesto de férmula E con un compuesto de formula
Rs-H bajo condiciones suficientes para producir la pirimidin-diona.

B83. Elprocaso de la reivindicacién 82, donde el producto de pirimidin-diona se
convierte adicionalmente en una sal de adici6n acida.

84. EIl proceso de la reivindicacién 83, donde la sal de adicién acida se

selecciona del grupo que consiste en acetato, citrato, clorhidrato, L-lactato,
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succinato, sulfato, p-toluensulfonato, bencensulfonato, benzoato, metansulfonato,
naftilen-2-sulfonato, propionato, p-toluensulfonato, bromhidrato, iodhidrato, R-
mandelato y L-tartrato.

85. Elprocesc de la rewvindicacion 82, donde Hal se selecciona del grupo que
consiste en Br, Cl y F en el compuesto de férmuta A.

86. EIl proceso de la rewvindicacion 82, donde el grupo saliente LG se
selecciona del grupo que consiste en Br, Cl e I.

87. Elprocesode la reivindicacion 82, donde el paso (ii) comprende ademas la
adicién de una base.

88. Elproceso de la reivindicacion 87, donde la base es carbonato de potasio.
89. El proceso de la reivindicacion 82, donde el producto E se punfica
adicionalments sometiéndolo al paso (iii).

90. El proceso de la reivindicacion 89, donde la purificacién del producto E se
realiza empleando lavados con solvente y/o por cromatografia.

91. Elproceso de la reivindicacién 82, donde Rs-H es una amina secundaria o
un clorhidrato de amina.

92. Elprocesode la reivindicacién 82, donde Rj-H se selecciona del grupo que

consiste en

- Oy e
" N\/\(Ra)pH—N\//\\J § N\__/\(F!a)p X

(Re)p (Ralp,
donde p es 0-12 y cada Rs se selecciona independientemente del grupo que
consiste en halo, perhalo(C4-10)alquilo, CFj, ciano, nitro, hidroxilo, alquilo, anlo,
heteroanlo, aminosulfonilo, alquilsulfonilo, arilsulfonilo, heteroarilsulfonilo, ariloxilo,
heteroariloxilo, arilalquilo, heteroarilalquilo, cicloalquilo, heterocicloalquilo, amino,

tiol, alcoxilo, un grupo carbonilo, un grupo imino, un grupo sulfonilo y un grupo
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sulfinilo, cada uno sustituido o no sustituido, o la sal de mono o di-clorhidrato.
93. El proceso de la reivindicacion 82, donde el paso () comprende
adicionalmente un paso de punficacion que comprende lavar el producto con
solventes organicos, o con una mezcla de solventes, y/o realizar una
cromatografia en columna.

94. El proceso de la reivindicacién 82, donde L se selecciona del grupo que
consiste en —CHy-, -CHzCH,-, -CH2CH,CH>-, -C(0)-, -CH.C(O)-, -C(O)CHz-, -CH,-
C(O)CHz-, -G(O)CH:CHz, -CH2CH,C(0)-, -O-, -OCHy-, -CH20-, -CHOCHz-, -
OCHzCHz-, -CH2CH20-, -N(CHa)-, -NHCH2-, -CHaNH-, -CHoNHCH,-, -NHCH,CHo-,
-CH2CHoNH-, -NH-C(0)-, -NCH3-C(0)-, -C(O)NH-, -C(O)NCHy-, -NHC(O)CH_-, -
C(O)NHCHz-, -C(O)CH,NH-, -CH:NHC(O)-, -CH.C(O)NH-, -NHCH,C(O)-, -S-, -
SCHy, -CH;S-, -SCHzCHz, -CH,SCHa-, -CH:CH,S-, -C(0O)S-, -C(O)SCHz-, -
CHC(0)S-, -C(O)CH,S-, y -CH,SC(0Q)-, cada uno sustituido o no sustituido.

95. El proceso de la reivindicacion 94, donde L se selecciona del grupo que
consiste en -CHz-, -C(0)-, -CH2C(0)-, -C(O)CHy-, -CHz-C(O)CHz-, -C(O)CH-CHz-,
y -CH,CH;C(O)-, cada uno sustituido o no sustituido.

96. El proceso de la reivindicacion 82, donde -L-X, tomados juntos, se
seleccionan del grupo que consiste en -(CHj)-(2-ciano)fenilo; -(CHa)-(3-
ciano)fenilo;  -(CHj)-(2-hidroxi)fenilo;  -(CHy)-(3-hidroxi)fenilo;  ~(CHp)-(2-
alquenil)fenilo; -(CHy)-(3-alquenil)fenilo; -(CHy)-(2-alquinil)fenilo; -(CHg)-(3-
alquinil)fenilo;  -(CH)-(2-metoxi)fenilo; -(CHy)-(3-metoxi}fenilo; -(CH2)-(2-
nitro)fenilo; -(CH,)-(3-nitro)fenilo; -(CHy)-(2-carboxi)fenilo; -(CH.)-(3-carboxi)fenilo;
-{CH.)-(2-carboxamido)fenilo; -(CHy)-(3-carboxamido)fenilo; -(CHg)-(2-
sulfonamido)fenilo; -(CHy)-(3-sulfonamido)fenilo; -(CHg)-(2-tetrazolil)fenilo; -(CHy)-
(3-tetrazolil}fenilo; -(CHy)-{2-aminometil)}fenilo; -(CHy)-(3-aminometil)fenilo; -(CH,)-
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(2-hidroximetil)fenilo; -(CHy)-(3-hidroximetil)fenilo; -(CHy)-(2-fenil)fenilo; -(CHy)-(3-
tenil)fenilo; -(CH2)-(2-halo)fenilo; -(CHa)-(3-halo}fenilo; -(CHy)-(2-CONH,)fenilo; -
(CHy)-(3-CONHy)fenilo; -(CHz)-(2-CONH{(C1-)alquil)fenilo; -(CHz)-(3-CONH(C;-
7)alquil)fenilo; -(CH,)-(2-CO,(C4-7)alquil)fenilo; -(CH2)-(3-CO,(Cq~)alquil)fenilo; -
{CH2)-(2-NHy)fenllo; -(CHp)-(3-NHy)fenilo; -(CHz)-(2-(Ca-7)alquil)fenilo; -(CHp)-(3-
(Ca7)alquibifenilo; -{CH.)-(2-(Cs~)cicloalquil)ferilo; -(CHa)-(3-(Ca-7)cicloalquil)fenilo;
-(CHy)-(2-aril)fenilo; -{CHg)-(3-aril)fenilo; -(CH.)-(2-heteroanl)fenilo; -(CH2)-(3-
heteroaril)fenilo; -(CH2)-2-bromo-5-flucro fenilo; -(CHz)-2-cloro-5-fluoro fenilo; -
(CHg)-2-ciano-5-fluoro fenilo; -(CHg)-2,5-dicloro fenilo; -(CHz)-2,5-difluoro fenilo; -
(CH,)-2,5-dibromo fenilo; -(CHg)-2-bromo-3,5-difluoro fenilo; -(CH,)-2-cloro-3,5-
difluoro fenilo; -(CH;)-2,3,5-trifluoro fanilo; -(CHz)-2,3,5,6-tetrafluorofenilo; -(CHz)-
2-bromo-3,5,6-trifluoro fenilo; -(CH,)-2-cloro-3,5,6-trifluoro fenilo; -(CH,)-2-ciano-
3,5-difluoro fenilo; -(CHz)-2-ciano-3,5,6-trifluoro fenilo; -(CHz)-(2-
heterocicloalquil)fenilo; y -(CH.)-(3-heterocicloalquil)fenilo, cada uno sustituido o
no sustituido.

97. El proceso de la reivindicacién 82, donde M es CH, y Rs comprende la

férmula

donde Ry y Ry se seleccionan cada uno independientemente del grupo que
consiste en hidrégeno, perhalo(Ci-ia)alquilo, amino, (Ci-io)alquilo, (Ca
s2)cicloalquilo, hetero(Cs-12)cicloalquilo, anl{Cs-1e)alquilo, heteroan!(C,-s)alquilo,
(Cg.12)bicicloarilo, hetero(Cq.z)bicicloarilo, carbonil(Cs.a)alquilo, tiocarbonil{C.
a)alquilo, arilo, heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo
carbonilo, un grupo sulfonilo, y un grupo sulffinilo, cada uno sustituido o no

sustituido, o Ry y R4y s6 toman juntos para formar un anillo de 4, 5, 6 6 7
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miembros, cada uno sustituido o no sustituido.

g98. El proceso de la reivindicacién 82, donde M es CH, y donde Rs se
selecciona del grupo que consiste en 3-amino-pipendinil-1-ilo, 3-aminometil-
pirrohdin-1-flo,  2-amincazetdin-1-ilo,  3-amino-3-metilpiperidin-1-lo,  3-
aminociclopent-1-ilo, 3-aminometilciclopent-1-ilo, 3-aminometilciclohex-1-ilo, 3-
aminohexahidroazepin-1-ilo, 3-amino-ciclohex-1-llo, piperazin-1-ilo,
homopiperazin-1-ilo, 3-amino-pirrolidin-1-ilo, R-3-aminopiperidin-1-ilo, R-3-amino-
3-metilpiperidin-1-ilo, 3-amino-ciclohex-1-ilo, 3-amino-ciclopent-1-ilo, y 3-amino-
pirrolidin-1-ilo, cada uno sustituido o no sustituido.

99. El proceso de la rewvindicacion 82, donde M es CH, y donde Rz es un (C;.
so}alguilo sustituido o no sustituido.

100. El proceso de la reivindicaciéon 82 para producir una pirimidin-diona de

férmula
0

NC

que comprende:
(i) mezclar 6-cloro-1H-pirimidin-2,4-diona con un haluro de arilo de férmula

donde Hal es Br, Cl o |, bajo condiciones suficientes para producir un compuesto

de férmula

u\\
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X

CN

(n) alquilar el producto antenor con un haturo de metilo bajo condiciones

suficientes para formar un compuesto de férmula
0

.Me
| N
Cl N &0

Ny
(iii) condensar el producto anterior con un compuesto de férmula
NH,
#2HCI
NH

101. El proceso para producir una pinmidin-diona de la reivindicacion 100, que
comprende ademas la formacion de la sal de adicion acida.

102. El proceso de la reivindicacién 101, donde la sal de adicion acida es la sal
de benzoato.

103. El proceso de la reivindicacién 82, donde la pirimidin-diona se selecciona
del grupo que consiste en:
2-(6-cloro-2,4-dioxo0-3,4-dihidro-2H-pinmidin-1-imetil)-benzonitrilo;
2-(6-cloro-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil)-benzonitrilo;
2-{6-[3-amino-pipendin-1-il]-3-metil-2,4-dioxo-3,4-dihidro-2H-pinmidin-1-iimetif}-
benzonitnlo;
2-{6-[3-amino-piperidin-1-il]-3-etil-2,4-dioxo-3,4-dihidro-2H-pinmidin-1-iimetil}-

benzonitnlo;
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2-{6-[3-amino-piperidin-1-il]-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil}-
benzonitnlo;
2-{6-[3-amino-piperidin-1-1l]-5-cloro-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-
limetil}-benzonitnlo;
6-[3-amino-pipendin-1-il]-1-(2-bromo-bencil)-1H-pirimidin-2,4-diona;
6-[3-amino-pipendin-1-il]-1-{2-10do-bencil)-1H-pinmidin-2,4-diona;
6-[3-amino-piperidin-1-il]-1-(2-bromo-5-fluoro-bencil)-3-metil-1H-pinmidin-2,4-
diona;
6-[3-amino-piperidin-1-il}-1-(2-cloro-5-fluoro-bencil)-3-metil-1H-pinmidin-2,4-diona;
6-[3-amino-pipendin-1-il]-1-(2-cloro-4-fluoro-bencil)-3-metil-1H-pirimidin-2,4-diona;
6-[3-amino-piperidin-1-il]-1-(2-bromo-bencil)-3-metil- 1H-pinmidin-2,4-diona;
2-{6-[azepan-3(t)-lamino]-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil}-
benzonitnlo (14);
2-{6-[3(x)-amino-azepan-1-il}-3-metil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil}-
benzonitnlo;
2-[6-(2-amino-etilamino)-3-etil-2,4-dioxo-3,4-dihidro-2H-pinmidin-1-ilmetil]-
benzonitrilo;
2-{6-[3-amino-piperidin-1-il]-3-(3-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-
ilmetil}-benzonitrilo;
2-{6-{3-amino-piperidin-1-il]-3-(2-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-
iimetil}-benzonitrilo;
2-{6-[3-amino-piperidin-1-il]-3-(4-ciano-bencil)-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-
ilmetil}-benzonitrilo;
2-[6-(3-amino-piperidin-1-il)-3-(1H-benzoimidazol-2-ilmetil)-2,4-dioxo-3,4-dthidro-

2H-pirimidin-1-iimetil}-benzonitrilo;
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2-{6-[3-amino-pipendin-1-il]-2,4-dioxo-3-(4-pirazol-1-il-bencil}-3,4-dihidro-2H-
pirimidin-1-ilmetil}-benzonitrilo;
2-{6-[3-amino-pipendin-1-il]-2,4-dioxo-3-(3-pirrol-1-il-bencil}-3,4-dihidro-2H-
pirimidin-1-iimetil}-benzonitrilo;
6-[3-amino-piperidin-1-il]-3-(2-ciano-bencil)-2,6-dtoxo-3,6-dihidro-2H-pirimidin-1-
ilmetil]-tiofeno-3-carbonitnlo;

metil éster de acido 3-{4-[3-amino-piperidin-1-1l]-3-(2-ciano-bencil)-2,6-dioxo-3,6-
dihidro-2H-pirimidin-1-ilmetl}-benzoico;

dcido 3-{4-[3-amino-pipendin-1-il}-3-(2-ciano-bencil)-2,6-dioxo-3,6-dihidro-2H-
pinmidin-1-ilmetil}-benzoico,
2-{6-[3(R)-amno-pipendin-1-il}-5-cloro-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-ilmetil}-
benzonitrilo;

6-[3 (R)-amino-piperidin-1-il)-1-(2,5-di-cloro-bencil)-3-metil-1H-pirimidin-2,4-diona;
6-[3 (R)-amino-piperidin-1-il}-1-(2-cloro-3,6- dr-fluoro-bencil)-3-metil- 1 H-pirimidin-
2,4-diona;
(R)-2-((6-(3-amino-3-metilpiperidin-1-il)-3-metil-2,4-dioxo-3,4-dihidropirimidin-
1(2H)-il)metil}-4-fluorobenzonitnlo; y
6-[3-amino-piperidin-1-il]-1,3-bis-(2-bromo-5-fluoro-bencil)-1H-pirimidin-2,4-diona.
104. El proceso de la reivindicacién 82, donde la pirimidin-diona se selecciona
del grupo que consiste en:
2-{6-[3(R)-amino-piperidin-1-il]-3-metil-2,4-diox0-3,4-dihidro-2H-pirimidin-1-imetil}-
benzonitrilo;
2-{6-[3(R)-amino-pipendin-1-il]-3-etil-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-iimetil}-
benzonitrilo;

2-{6-{3{R)-amino-piperidin-1-il]-2,4-dioxo-3,4-dihidro-2H-pirimidin-1-iimetil}-
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benzonitrilo;
2-{6-[3(R)-amino-piperidin-1-il]-5-cloro-3-metil-2,4-dioxo-3,4-dihidro-2H-pitimidin-1-
iimetil}-benzonitrilo;

6-[3 (R)-amino-pipendin-1-il]-1-(2-bromo-bencil)-1H-pinmidin-2,4-diona;

6-[3 (R)-amino-pipendin-1-il]-1-(2-iodo-bencil)-1H-pinmidin-2,4-diona,

6-[3 (R)-amino-piperidin-1-il]-1-(2-bromo-5-fluoro-bencil)-3-metil- 1H-pinmidin-2,4-
diona;

6-[3 (R)-amino-pipendin-1-il]-1-(2-cloro-5-fluoro-bencil)-3-metil-1H-pinmidin-2,4-
diona;

6-[3 (R)-amino-pipendin-1-il]-1-(2-cloro-4-fluoro-bencil}-3-metil-1H-pirimidin-2,4-
diona;

6-[3 (R)-amino-piperidin-1-il]-1-(2-bromo-bencit)-3-metil-1H-pinmidin-2,4-diona;
2-{6-[3(R)-amino-pipendin-1-il]-3-{3-ciano-bengil)-2,4-dioxo-3,4-dihidro-2H-
pirimidin-1-limetil}-benzonitrilo;
2-{6-[3(R)-amino-piperidin-1-il}-3-(2-ciano-bencil}-2,4-dioxo-3,4-dihidro-2H-
pinmidin-1-iimetil}-benzonitrilo;
2-{6-[3(R)-amino-piperidin-1-il}-3-(4-ciano-bencil}-2,4-dioxo-3,4-dihidro-2H-
pirimidin-1-ilmetil}-benzonitrilo;
2-{6-[3(R)-amino-piperidin-1-1l]-2,4-dioxo-3-(4-pirazol-1-il-bencil)-3,4-dihidro-2H-
pirimidin-1-ilmetil}-benzonitrilo;
2-{6-[3(R)-amino-pipendin-1-il}-2,4-dioxo-3-(3-pirrol-1-1l-bencil)-3,4-dihidro-2H-
pinmidin-1-ilmetil}-benzonitrilo;

6-[3 (R)-amino-piperidin-1-il}-3-(2-ciano-bencil)-2,6-dioxo-3,6-dihidro-2H-pirimidin-
1-ilmetil]-tiofeno-3-carbonitnlo;

metil éster de dcido 3-{4-[3(R)-amino-piperidin-1-il]-3-(2-ciano-bencil)-2,6-dioxo-
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3,6-ditidro-2H-pinmidin-1-iimetil}-benzoico;

acido 3-{4-[3(R)-amino-piperidin-1-l]-3-(2-ciano-bencil)-2,6-dioxo-3,6-dihidro-2H-
pinmidin-1-imetil}-benzoico; y
6-[3(R)-amino-piperidin-1-il]-1,3-bis-(2-bromo-5-fluoro-bencil)- 1 H-pirimidin-2,4-
diona.

105 El proceso de la reivindicacién 82, donde la pinmidin-diona esta presente
en una mezcla de ésterecisémeros.

106. El proceso de la rewvindicacién 82, donde la pirimidin-diona comprende un
tnico éstereoisémero.

107. Uncompuesto de acuerdo con cualquiera de las reivindicaciones 1-63 para
usar como un medicamento.

108. Eluso de un compuesto de acuerdo con cualquiera de las reivindicaciones
1-63 en la fabricacion de un medicamento para inhibir DPP-IV.

109. El uso de un compuesto de acuerdo con cualquiera de las reivindicaciones
1-63 en la fabricacion de un medicamento para tratar un estado de enfermedad
para el cual DPP-IV posee una actiidad que contribuye a la patologia y/o la
sintomatologia del estado de enfermedad.

110. Eluso de un compuesto de acuerdo con cualquiera de las reivindicaciones
1-63 en la fabricaciéon de un medicamento para tratar el cancer.

111. Eluso de un compuesto de acuerdo con cualquiera de las reivindicaciones
1-63 en la fabricacién de un medicamento para tratar la diabetes tipo | o tipo Il.
112. Eluso de un compuesto de acuerdo con cualquiera de las reivindicaciones
1-63 en la fabricacién de un medicamento para tratar trastomos autoinmunes.
113. Elusodeun comp'uesto de acuerdo con cualquiera de las reivindicaciones

1-63 en la fabricacién de un medicamento para tratar una condicién caracterizada
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por una activacién o una concentracién inapropiada de linfocitos o células
hemapoyéticas.

114. Eluso de un compuesto de acuerdo con cualquiera de las reivindicaciones
1-63 en la fabricacién de un medicamento para tratar una infeccién de VIH.
115. Eluso de un compuesto de acuerdo con cualquiera de las reivindicaciones
1-63 en la fabncacion de un medicamento para tratar una condicién caracterizada

por sintomas de inmunodeficiencia.
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INHIBIDORES DE DIPEPTIDIL PEPTIDASA

RESUMEN

Compuestos, composiciones farmacéuticas, conjuntos de elementos y

métodos para usar con DPP-IV y otras proteasas S9, que comprenden un
compuesto de férmula I:

1
Ra\N/Q\M

| J\ I
02

\T Re
R

1

donde M es N o CRy; Q' y Q” se seleccionan cada uno independientemente del
grupo que consiste en CO, SO, SO, y C=NRy; y cada Ry, Rz, R3, R; y Ry tienen

los valores definidos en la presente documentacién.

A% %
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#s having been recsived on time if they are recervad by the Intemnational Bursau after the expration of the
appheable ime Umit but before the complebon of the tschmoal preparatons for intemational publioation

(Rule 46 1)

Where not to file the amenhdmenis?

The amendmania may only be filed with the International Buresu and not with the mcemng Otfics or the
Intemnational Searching Authorty (FPule 46 2)

Where & damand for ntemational prelimmnary sxanuneton has basn /s filed, sse below

How? Esther by cancellng one or meore enhire cluma, by addng one or more new clmma or by amencing the bext of
one or more o the cleinw as fed

A replacamaent shoet muat bo submitted kar sach shest of the clermm wivch, on account of an smendment or
amandmants, differs from the shest ongmnally fBed

All the clums appeanng on a replacamant shest must be numbered in Arabic numerats. Where aclam s
cancelied, no renumberng of the ather claums » required In all cases where daims are renumbered, they must
be renumbered consescuinely (Admirosirabve instruations, Seclion 205(h))

The amandments must be mads in the language In which theintemationa! appiication Is to be published.

What documents must/may sccompany the amendmenta?
Latter (Saction 205(h)):
The amencimenis must be submitted with a jefter

The letter will not be published with the mtemational application and the amended daima it ahauld not be
oomfusad with the "Etatement under Arlicle 19{1)" (ses balow, under "Statement under Artiale 18(1)").

Tha jeiter muxi be In English or Franch, at the choles of the epplicant. However, If the language of the

intermational applicaiion Is English, the lstter must be In English; if the language of the internations! appiication

ta French, the lotter must b in Franch.

Notos to Form PCTASA/220 (first sheet) (Jarwary 1994)



NOTES TO FORM PCT/1SA/220 (coniuwed)

Tho letter muat mdioate the diferences batwoan the olaims as filad and the claims as amended |t must, in
parhcular, indieto, in connechon with each clawmn appeanng in the memational applieation (i beitng undarstood
that idenhical mdieahons concemmng ssveral clams may be grouped), whether

{ theclam w unchanged,

() thaclam = cancalled,

{ui) the clam m new,

{w) tha clam replaces ane or mor olmms ax fied,

v} the clam is the result of the drvmon of a e we Kad.

The following exampies [hiatmte the manner in which emendments mustbe axpiained in the
accompanying lottar:

1 [Whem ofiginally there were 458 olams and after amendment of some clams there are 51)
Clasma 1 to 29, 31, 32, 34, 35, 37 o 48 replaced by amended olaims beanng the same numbars;
olama 30, 33 and 36 unchanged, new olams 49 fo 51 added *

2 [Where onginally there wers 15 cims and after amandmeni of il olsims thars are 11)
*Cluma 1 {o 15 mplaced by amended daivm 1 to 11 *

3 [Where ongmnally there wers 14 clamns end the amendments consist in cancelling some claims and m acdding
new olaims]
"Cloms 1 to 8 and 14 unchanged, clams 7 to 13 cancelled; new claims 15, 18 and 17 added * or
"Claums 7 to 13 canocelled; new claima 15, 16 and 17 added, all other clamms unchanged *

4 [Where vanous kands of amendments are made]
“Clams 1-10 unchanged, alaims 1110 13, 18 and 10 cancelled, clams 14, 15 and 18 replased by amendad
olum 14, claim 17 subdnaded into amanded dara 15, 18 and 17; new clasma 20 and 21 added *

“Statsment under article 19{1)" (Fuls 40.4)

The amendments may be aocompaned by a statement sxplaining the amandmants and mdoating any mpasct
thllu?;{n‘l;;ﬂummhmlwlhmwhtwﬂimmdhe&mo(ﬂhnhumﬂbmnddun&r
Artiole

The atatement wil be pubkshed with the intemabonas| application and the amended clasna.
& must be In the (znguage in which the Intamstional appplication is to be publiahed.
it must be brief, not excesding 500 worda if in English or if translated into English

& should not be confused with and doss nat replace the lelter mdicstng the differancea betwean the claona
o fled and as amandad. It rust be fled on a separate shest and must ba wantified as such by e heading,
proferably by uamp the worde “Blalsmant under Article 19(1),”

It may not contam any disparaging cormmeants on the mismatonal sassch report or the relsvance of oitahons
corianed in that report. Refarence to citzhons, relevant to a grven clmm, contained in the ntemabonal saarch
raport may be made only i cormection with an amendment of that clum

Consoquence i a demand for Intemational preliminary sxamination has aiready been fisd

i, «t the tima of filng any avmeximants under Aricle 19, a demand tor mtemational preliminary examinatan
hes siroady bean submitiad, the applioant must prafershly, ol the samm tims of filing the amendments with the
irtemutional Bureau, aiso fis & copy of auch amandments with the intemational Prelminary Exammning
Authordy (see Rule 62.2(a), first sentencs)

Consequence with regard to transiation of the intarnational application for enfry into the nationsl phase

The apphoant's sitention ia drawn to the fact thal, where upon eniry nto the national phass, a transiation of the
olmms ss amended under Arhicls 19 may have to be fumished to the designated/elacted Offioss, mstead of, or
m ackiifion to, the transiahon of the clems as filed

For turther deteils an the requirements of sach designatedielscted Office, see Voluma It of the PCT Applicant's

Notes to Form PCTASA/Z20 (second sheat) (January 1994)




PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applhcant's or agent's flle reference FOR FURTHER 800 Form PCTA

DP4-5016-PCT ACTION as well as, whare applicable, iem 5 below
Inematonal application No International fling dae (asy/monthyy sar) {Earliest) Priorty Dae (dey/montivyeas)
PCT/US2004/042209 15/12/2004 15/03/2004
Apphcant

SYRRX, INC.

This Interational Search Report has been prepared by this International Searching Authonty and Is transmitted to the apphicant
according to Article 18 A copy 13 baing tranemitted to the International Bursau

This Inlemational Search Aeport conests of & total of 4 shests.
|Z| It is also accompanied by a copy of each pror art document cited m this report

1 Dasis of tha report

a With regard to the language, the International search was carried out on the basls of the intemational application In the
language in which it was filed, unlese otherwise indicated undey this iem

[[] Themiermatonal search was carmied out on the bass of a tranalation of the Intamational application furnished to
this Authonty (Rute 23 1{b))

b D With regard to any nucieotide and/or amine aclkd sequence disciosed in the intemanonal application, see Box No |
2 D Certaln claims were found unsearchable (See Box Il
3 D Unity of invention fe lacking (see Box Iif).

4 With regard o the fitle,
[X] the text s approved as submitted by the applicant
D the text has been established by thle Authonty to read aa follows

5 With regard o the abstract,
[X]  thetextls approved as submitied by the applicant

D the text has been established, according to Aule 38.2(b), by thia Authority aa it appears in Box No. IV The applicant
may, within one month from the date of mailing of thie Internatonal search report, submit comments to this Authonty.

6 With ragard to the drawings,
a the igure of the drawings to be publishad with the abstract 18 Figure No.
[[] assuggestad by the appiicant.
D as salected by this Authonty, becauee the applicant falled to suggest a figure.
]_—_l as salocted by this Authonty, because this figure better charactenzas the invention
b [X] noneof the tiguras a to be published with the abstrect.

Form PCT/ISA/210 (first sheet) (January 2004)




| PCT/US2004/042209
A _CLASSIFICATION OF S

MATTER
IPC 7 C070401 04 C07D401/12 CO7D401/14 A61K31/506 A61P3/10
A61P35/00

Accordmyg to Intemnauonal Patent Classification {IPC) or to both nalonal clasufcation and IPC

8. FIELDS SEARCHED

Minimum documantahion searched {cleaslication aysiem followed by classihicahion symbola)
IPC 7 CO7D

Documemation searched other than mingnum documantation 10 he axtant that auch documante are nciuded In the fiskds searchad

Electronic daia base consulied during the Inlernational search (name of dsia base and, where practical, search tarms used)

EPO-Internal, PAJ, WPI Data, CHEM ABS Data, BEILSTEIN Data

C DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory * | Ciatian of documont, with Indication, whare appropnate, of the relevant passagas Ralevan! io clum No

P.A WEBER, A.E.: "DIPEPTIDYL PEPTIDASE IV 1-161
INHIBITORS FOR THE TREATMENT OF DIABETES"
JOURNAL OF MEDICINAL CHEMISTRY,

vol. 47, 2004, pages 4135-4141,
XP0D2329845

figure 2

A WO 03/035057 A {FERRING B.V; EVANS, DAVID, 1-161
MICHAEL; ASHWORTH, DOREEN, MARY)
1 May 2003 (2003-05-01)

the whole document

X PATENT ABSTRACTS OF JAPAN 1-161
vol. 2003, no. 12,

5 December 2003 (2003-12-05)

& JP 2003 300977 A (SUMITOMO PHARMACEUT CO
LTD), 21 October 2003 (2003~10-21)
abstract

S

m Further documnenis are Isted in the conlinustion of box G E Patart famly members are lsted 1n annex

* Spacia) calagonena of ciied documenis

"A" documeni defining the general elale of the art which ks nol
conndarad 10 be of partcular relevance

'E" aarber document but pubiished on or aftar the inlemnatonal
hlng dada
'L* documani which may throw doubts on priorfty dmm(l) or
which 15 cted 10 asiablish (he publicabon dalg of another
dtatlon or olher special reason (as specifiad)
*0" documant referring 10 &n omal discicsure, ume, exhibhion or
other maans

*P* docurment published prior to the infamailonal (ding date bul
iater than the pnonty date ciaimed

*T* later documant publishad after tha Intemational fillng date
of pnonty date and nol in confiict with the application but
umm undarstand the pnnciple of theoly underlying the
mnvanlion

*}* documen) of particular relevance, the clamed invenion
cannot be conaldered novel or cannol ba considered 10
nvoive an inveniive step when the documeni Is taken albha

*Y* documeni of particular relevance, the clamed invention
cannot be coneldered (o invoive an Inventive step when the
docurnent is combined with ona o mom olher such docu-
"-ihm' a?t"m ocombination being obvious 1o a person sialed
o lhe

‘4" documeni mamber of the same patent family

Dale of the aciual compilelion of the inlemational search Duia of mafiling of the inlematlonal eearch repor
30 May 2005 14/06/2005
Name and maling address of the ISA Authanzad offtcer
Eutopean Patant Office, # B 5818 Palenttaan 2
Tl Tod 70 9402040, Tx 31 651 epo
= , Tx nl,
Fax {+31-70) M40-3016 e Baston, E

Foim PCT/ASA210 (second shant) {lanizry 2004)
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| PCT/US2004/042209

C{Continuation} DOCUMENTS CONSIDERED TO BE RELEVANT

Category «

Chaton of document, with mdication, whare approprate, of the ralavant passages

RAelavant o clam No

X

DE 21 50 686 Al (BADISCHE ANILIN- &
SODA~-FABRIK AG) 19 April 1973 (1973-04-19)
claim 1

EP 0 442 473 A (TAKEDA CHEMICAL
INDUSTRIES, LTD)

21 August 1991 (1991-08-21)

tables la-4a,5

BOTTA, M., SALADINO, R., LAMBA, D.,
NICOLETTI, R.: "Researches on Antiviral
Agents, 31. Synthesis and Transformations
of Racemic and Chiral &6-Oxiranyl
Pyrimidinones”

TETRAHEDRON,

vol. 49, 1993, pages 6053-6070,
¥P002329846

examples 3,6

FRAISSE, L. ET AL.:
"Long-Chain-Substituted Uric Acid and
5,6-Diaminouracil Derivatives as Novel
Agents agatnst Free Radical Processes:
Synthesis and 1n Vitro Activity"

JOURNAL OF MEDICINAL CHEMISTRY,

vol. 36, 1993, pages 1465-1473,
XP002329847

example 4k

KIM, H.0. ET AL.: "Structure-Activity
Relationships of 1,3-Dialkylxanthine
Derivatives at Rat A3 adenosine Recepiors”
JOURNAL OF MEDICINAL CHEMISTRY,

vol. 37, 1994, pages 3373-3382,
XP002329848

example 38b

1-161

1-161

Form PCTASA210 {cortmumbon ol second sheet) [Laruary 2004)

page 2 of 2



| PCT/LIS2004/042209

Patent document Publication Patent tamily Publicaton

cited in saarch report date membaer({s) dats

W0 03035057 A 01-05-2003 CA 2464254 Al 01-05-2003
CN 1571667 A 26-01-2005
EP 1446116 Al 18-08-2004
WO 03035057 Al 01~-05-2003
Hu 0401738 A2 28~12-2004
JP 2005511541 T 28~04-2005
MX  PA04003829 A 16~-07-2004
NZ 532048 A 29~10-2004
US 2005043299 Al 24-02-2005

JP 2003300977 A 21-10-2003 NONE

DE 2150686 Al 19-04-1973  NONE

EP 0442473 A 21-08-1991 AT 169915 T 15~-09-1998
CA 2036304 Al 16-08-1991
DE 69129998 D1 24-09-1998
DE 69129998 T2 24-12-1998
EP 0442473 Al 21-08-1991
JP 3032844 B2 17-04-2000
JP 4330072 A 18-11-1992
us 5162326 A 10-11-1992

Fam FCTASA/210 {patent famuly anne) (Janusry XX04)




From the '5

INTERNATIONAL SEARCHING AUTHORITY

E PCT

WRITTEN OPINION OF THE
see form PCTASAZ20 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis 1)

Date of mailing

(daysnonthirear) see form PCTASAR10 (second sheet)
Applicant’s or agents file reference FOR FURTHER ACTION
see form PCTASAZ220 Ses paragraph 2 below
Intematonal applicaton No International filing date (dayimonthirear) Pnanty date {dayfnonthyear}
PCTAS2004042209 15 12 2004 1503 2004

International Patent Classthcation (IPC} or both national dassification and [PC
C07D40104, CO7D40112, CO7D40114, A61K31506, A61P3H0, A61P3500

Applicant
SYRRX, INC

1 This opinion contains incications relating to the following items.

i BoxNo |  Basis of the opinion

[J BoxNo Il Priority

B) BoxNo Il Non-establishment of opinion with regard to novelty, inveniive step and industnal apphcability
[0 BoxNo IV Lack of unity of Inventon

B BoxNo V  Reasoned statament under Rule 43bis 1{a)(1) with regard to novalty, iInventive step or industnal
applicebility, citations and explanations supporting such statement

B BoxNo VI Cerain documents erted
[ BoxNo Vil Certain defacts in the international application
[ BoxNo VIl Certain observations on the international application

2 FURTHER ACTION

if a demand for international preliminary axamination is made, this opinion will usually be considered to be a
writen opinion of the International Preliminary Examining Authorlty ("IPEA") However, this does not apply where
the applicant chooses an Authonty other than this one to be the IPEA and the chosen IPEA has natifed the
Intemnational Bureau under Rule 66 1b:s(b) that written opinions of this International Searching Authonty

wili not be so considered

If this opinion 1s, as provided above, considerad to be a written opinion of the IPEA, the applicant 15 invited to
submtt to the IPEA a wiitten reply together, where appropriate, with amendments, before the expiration of three
months from the date of mailing of Form PCTASA/2220 or bafore the expiration of 22 months from the pnority date,
whichever expires later

For further options, ses Form PCTASA220.
3 For further details, see notes to Form PCTASAZ220

Neme and mailing address of the ISA Authonzed Officar i
European Patent Offica f \
ﬂ D-80288 Munich Baston, E £ @) ;T
— Tal +49 89 2399 - 0 Tx 523656 apmu d LY &
Fax +49 B9 230G - 4465 Telephone No +49 89 2399-8229 i

Form (PCTASAL37) (Cover Shest) (January 2004)
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WRITTEN OPINION OF THE International apphication No 5
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2004/042209

Box No.l Baslis of the opinlon

1 With regard io the language, this opinion has been established on the basis of the internatichal application in
the language in which it was filed, unless otherwise indicated under this tem

O This opinion has been established on the basis of a translation from the onginal language into the foliowing
language , which is the language of a translabon furnished for the purposes of international search
{under Rutes 12.3 and 23 1(b))

2 Wrh regard to any nucleotide andor amino acld sequence thsclosed in the international apphcaton and
nacessary to the claimed invention, this opinion has been established on the basis of

a type of matenal
O asequence isting
3 table(s) related to the sequencs listing

b. format of material
O in written format
O i computer readable form

¢ time of filngfurmishing
O contamned in the mternational application as filed.
O filed together with the international application in computer readable form
O furmshed subsequently to this Authorty for the purposes of search

3 O Inaddion, in the case that more than one version or copy of a sequence isting and/r table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additwonal

copies is identical to that in the application as filed or does not go beyond the applicatien as filed, as
appropnate, were furnigshed

4. Additional comments.

Form PCTASA/237 (January 2004)



WRITTEN OPINION OF THE Internationat application No
INTERNATIONAL SEARCHING AUTHORITY PCTAS2004/042209

Box No. lll Non-establishment of opinion with regard to novelty, inventive step and Industrial
applicability

The questions whether the clamed invention appears to be novel, to involve an inventive step (to be non
obvious), or 10 be industnally applicable have not been exammed in respect of

O
o

the entire international applicaton,

clams Nos 1-161({part), 113-127 "with respect to indusiral apphkcability”

because

the said international application, or the said claims Nos 113-127 relate to the foillowing subject matter
which does not require an intemational preliminary examination {specify)

see separate sheet

the descnption, claims or drawmgs (indicate particular elements below) or said claims Nos  are so
unciear that no meaningful opinion could be formed (specify)

the claims, or said claims Nos are so nadequately supported by the descripbon that no meaningful opinion
could be formed.

qo1 |n1tt(arnat)|onal search report has been established for the whole application or for said clams Nos
-161{part

the nucleotide andbr amino acid sequence hstmg does not comply with the standard provided for in Annex
C of the Admimistrative Instructions m that

the wntten form O has not been furnished
0 does not comply with the standard
the computer readable form O has not been furnished
0 does not comply with the standard
the tables related to the nucleotide andbr amino acd sequence hsting, f in computer readable form only, do
not comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

See separate sheet for further details

Form PCTASA/237 (January 2004)



WRITTEN OPINION OF THE Intemational application No
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2004042209

Box No.V Reasoned statement under Rule 43bis.1(a)(l) with regard to novelty, Inventive step or
industrial applicabliity; citations and explanations supporting such statement

1 Statement
Novelty (N) Yes. Clams 1-161{part)
No Clams
Inventive stap {IS) Yes: Clams 1-161{part)
No Clams
Industrial applicability (JA) Yes- Claims 1-112,128-161
No. Clams

2 Cnatwons and axplanatons

$0e saparate sheet

Box No. V1l Cenrtain documents clted

1 Certain published documents {Rules 43bis 1 and 70 10)
and /or
2 Non-wntten disclosures (Rules 43bis 1 and 70 9)

seo form 210

Form PCTASA/237 (January 2004)
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WRITTEN OPINION OF THE international apphcation No
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2004/042209
To section Il

Claims 113-127 relate to subject-matter considered by this Authority to be covered by the
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with respect
to the industria! applicability of the subject-matter of these claims (Article 34(4)(a){l) PCT)

The initial phase of the search revealed a very large number of documents relevant to the
issue of noveity. So many documents were retrieved that it 1s impossible to determine
which parts of the claim(s) may be said to define subject-matter for which protection might
legihimately be sought (Article 6 PCT). For these reasons, a meaningful search over the
whoie breadth of the claim(s) i1s impossible. Consequently, the search has been restricted
to those structures according to formula of claim 1 having the following features:

01 ,in G=0

My: C

R,.R;: CH,-Ph (possibly substituted)

R,: as defined in claim 1

Rs: N (possibly substituted) or being part of a cycle

To sectionV

The following documents were cited in the search report and were considered for the
examination of the present application.

D1: WEBER, A.E.: "DIPEPTIDYL PEPTIDASE IV INHIBITORS FOR THE TREATMENT
OF DIABETES" JOURNAL OF MEDICINAL CHEMISTRY, vol. 47, 2004, pages 4135-
4141,

D2: WO 03/035057 A (FERRING B.V; EVANS, DAVID, MICHAEL; ASHWORTH,
DOREEN, MARY) 1 May 2003

D3: PATENT ABSTRACTS OF JAPAN voi. 2003, no. 12, 5 December 2003 (2003-12-05)
& JP 2003 300977 A (SUMITOMO PHARMAGCEUT CO LTD), 21 October 2003

D4: DE 21 50686 A1 (BADISCHE ANILIN- & SODA-FABRIK AG) 19 April 1973

D5 EP-A-0442 473 (TAKEDA CHEMICAL INDUSTRIES, LTD) 21 August 1991

D6: BOTTA, M., SALADINO, R., LAMBA, D., NICOLETT], R.: "Researches on Antiviral
Agents 31, Synthesis and Transformations of Racemic and Chiral 6-Oxiranyl

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-January 2004)
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WRITTEN OPINION OF THE Intemational applicaton No
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2004/042209

Pyrimidincnes” TETRAHEDRON, vol. 49, 1993, pages 6053-6070,

D7. FRAISSE, L. ET AL.: "Long-Chain-Substituted Uric Acid and 5,6-Diaminouracil
Derivatives as Novel Agents against Free Radical Processes: Synthesis and in Vitro
Activity” JOURNAL OF MEDICINAL CHEMISTRY, vol. 36, 1993, pages 1465-1473,

D8. KIM, H.O. ET AL.- "Structure-Activity Relationships of 1,3-Dialkylxanthine Derivatives
at Rat A3 adenosine Receptors" JOURNAL OF MEDICINAL CHEMISTRY, vol. 37,
1994, pages 3373-3382

The following considerations gnly relate to structures as defined under section lli:

The present application is directed to 2,4-dioxo-pyrimidines which are considered to be
useful for the treatment of diabetes or cancer due to an inhibition of the enzyme dipeptidy
peptidase, specially isoform IV,

Those X-citations of the search report give some examples for compounds falling under
the scope of original claim 1. However structures as defined under section Ill having a
benzyl group are not anticipated by any document cited and thus the requirements of Art
33(2) PCT are met.

The description reveals that the compounds have good inhibitory properties with respect to
dipeptidyl peptidase IV (page 112, section 368). Documents D2 and D3 are directed to
inhibitors of the same enzyme as well, but do not suggest 2,4-dioxo-pyrimidines. The
structures according to the above definition are thus considered to involve an inventive
step (Art. 33(3) PCT).

Claims 113-115 and claim 117 are not acceptable in view of Art. 6 PCT due to the
expression "inhibition of DPP-IV" which has to be replaced by a well defined pathological
condition.

The numbering of the claims is not correct, since claim 13 is missing (Art. 6 PCT).

For the assessment of the present claims 113-127 on the question whether they are
industrially applcable, no unified cntena exist in the PCT Contracting States. The
patentability can also be dependent upon the formulation of the claims. The EPQ, for
example, does not recognize as industrially applicable the subject-matter of claims to the
use of a compound in medical treatment, but may allow, however, claims to a known com-
pound for first use in medical treatment and the use of such a compound for the

Form PCTASA/237 (Separate Sheet) (Sheet 2) (EPO-January 2004)
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WRITTEN OPINION OF THE International applcation No
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2004/042209

manufacture of a medicament for a new medical treatment.

To section VI

The priority document of the present application is not yet available. In case that the
presently claimed subject matter is not fully supported by the priority document, D1 might

be relevant for the assessment of novelty and / or inventive step in the national / European
phase.

Form PCTASA/237 (Separate Sheet) (Sheet 3) (EPO-January 2004)



PAIENI| COOPERATION TREATY

From the INTERNATIONAL BUREAU

P CT To:
NOTIFICATION OF THE I‘COHDING
OF A CHANGE WEITZ, David, J.
Takeda San Diego, INC.
(PCT Rule 92bis 1 and 10410 Science Center Drive
Admunistrative Instructions, Section 422) San Diego, California 92121
United States of America
Date of meiling (day/month/year)
26 April 2006 {26.04.2006)
Applicant’s or agent's file reference
DP4-5016-PCT IMPORTANT NOTIFICATION
International application Na. International filing date {day/month/year)
PCT/US2004/042209 15 December 2004 (15.12.2004)
1. The following indications appaared on record concerning
E the applicant D the inventor D the agent D the common repressntative
Name and Address State of Naticnality State of Residence
T0A4I$|%D§R SAN %IEGO, I!)NC. us us
cience Center Drive Telephans No
San Diego, California 92121
United States of America (858) 622-8528
Facsimile No.

{858) 550-0992

Teleprinter No.

2, The Internetional Bureau hereby notifies the applicent that the following change has been recordad eoncerning:
E tha person D the name D the address D the nationality D the residence

Name and Addraess State of Nationalty State of Residence
Imﬁgs PHARMACEUTICAL COMPANY P JP
. Telaphons No
Gshaehi Osaks 541.004 Chuokv +81 6 6204-2880
Japan r-F—BII'I'Ille No.
+81 6 6204-2111
Teleprinter No.

A Further observations, if hecessary*

4. A copy of this notification has been sent to:

El the receiving Office E the designated Offices concerned
D the International Searching Authority D the elected Otfices concerned
D the International Preliminary Examining Authorrty D other-

The International Bureau of WIPO Authonzed officer

34, chemin des Colombaettes David LANJEL {Fax 338-87-20)
1211 Geneva 20, Switzarland
Facsimile No {41-22) 338 86.66 Telephone No, (41-22) 338 8773

Form PCTAB/308 (March 1984) 006838458



PATENT COOPERATION TREATY

PCT

NOTIFICATION OF THE RECORDING
OF A CHANGE

(PCT Rule 92bis.1 and
Administrative Instructions, Section 422)

From the INTERNATIONAL BUREAU

To:

WEITZ, David, J.

Takeda San Diego, INC.
10410 Science Center Drive
San Diego, California 92121
United States of America

Date of malling (day/month/vear)
18 October 2006 {18.10.2005)
Applicant’s or agent’s file reference
DP4-5016-PCT IMPORTANT NOTIFICATION
Intemnational spplication Na. international filing date (day/month/vear)
PCT/US2004/042209 15 Dacember 2004 {15.12.2004)

1. The following indications appeared on record concerning:

|ZI the applicant D the inventor

D the agent

D the common representative

Name and Address

SYRRX, INC.

10410 Science Center Drive
San Diego, California 92121
United States of America

D the person IZ, the name

State of Nationallty "State of Residence
us us
Telephans No.
Facsimile No.
_Telepnmer No.

2 The International Bureau hereby notifies the applicant that the following change has been recorded concerning

D the address

I:l the nationality

D the residence

San Diego, California 92121
United States of America

3. Further cbservations, iIf necessary:

Name and Address State of Natlonalitty Stete of Regidence
TAKEDA SAN DIEGO, INC. us us
10410 Science Center Drive

Telephone No.

Facsimile No

[ Teleprinter No.

4. A copy of this notification has been sent to.
Bl the receiving Office
EI the internationat Searching Authority
I:I the International Preliminary Exarmining Authorrty

E the designated Offices concerned
D the elected Offices concerned

I:I other:

The Intemational Bureau of WIPO
34, chemin des Calombettes
1211 Geneva 20, Switrerland

Facsimile No. (41-22) 338.80 86

Authorized officer
T. Vernhes (Fax 338-8395)

Telephone No. {41-22) 338 8638

Form PCTAB/306 {(March 1004}

006820283



PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU

PCT To:
NOTIFICATION OF THE RECORDING
OF A CHANGE WEITZ, David, J.
Takeda San Diego, INC.
{PCT Rule 92bls.1 and 10410 Science Center Drive
Administrative Instructions, Section 422) San Diego, Califernia 92121
United States of America
Date of mailing (day/month/vear)
18 October 2005 (18.10.2005)
Applicant’s or agent’s file reference
DP4-5016-PCT IMPORTANT NOTIFICATION
International application No. International filing date (day/month/year)
PCT/US2004/042209 15 December 2004 (15 12.2004)
1. The following indications sppeared on record concarning.
E} the applicant E the inventor D the agent D the common represantative
Name and Address State of Netionalty State of Rasidance

Telaphone No.

[ Facsimile No

" Telephinter No

2. The Imternational Bureau herseby notifies the applicant that the following change has been recorded concerning:

D the person D the name D the address D the nationality D the residence

Name and Address State of Nationality State of Residence
ULYSSE, Luckner us us
601 Highwood Circle Telophono No.

Albany, NY 12203
United States of America

"~ Facsimile No

-'felopnntar No.

& Further observations, if necessary:
The person identifiad in Box 2 should be added to the record as applicant for the United

States of America only and inventor for all designated States.
4. A copy of this notification hae been sant to:

[E the recewving Office E the designated Offices concerned
D the international Searching Authority D the elected Offices concerned
D the International Preliminary Examining Authority D ather:
The Inemational Buroau of WIPO Authonzed officer
34, chemin dea Colombeties T. Vernthes {Fax 338-8995)
1211 Qenevs 20, Switzerland
Facsimre No. (41-22) 338.89.95 Telephone No. (41-22) 338 89368

Form PCTAB/306 (March 1884) 0068249312



PATENT COOPERATION TREATY

From tha INTERNATIONAL BUREAU

PCT To.
NOTIACATION OF THE RECORDING
OF A CHANGE WEITZ, David, J.
Takeda San Diego, INC
(PCT Rule 92bls.1 and 10410 Sclence Center Drive
Administrative Instructions, Section 422) San Diego, California 92121
United States of America

Date of mailing (day/month/year)
18 October 2005 {18.10.20056)

Applicant's or agent's file reference
DP4-5016-PCT IMPORTA!UT NOTIFICATION
intarnationat application No. Imernational filing date (day/month/year}
PCT/US2004/042209 15 Dacember 2004 (15.12.2004)
1. The following indlcatians appeared on record concerning-
B! the applicant @ the inventor D tha agent I:\ the common represemtative
Name snd Address State of Nationality State of Residence

_Tolophono No.

Facsimile No.

Teleprinter No.

2, The intemnational Bureau hereby notifies the applicant that the following change has baen resorded concerning:

I:l the parson D the name D the address I:I the nationairty I:l the residence

Name and Address State of Nationality Stats of Aesidence
SALSBURY, Jonathon , us us
38 Woadlake Road, Apt. 3 Telephone No.

Albany. NY 12203
Unite States of America

Facsimile No.

Teleprinter No.

a Fuﬂhar obasrvatians, If necessary

e person identified in Box 2 should be added to the mord as applicant for the United
States of America only and Inventor for all designated States

4. A copy of this notification has been sentto:

El the receiving Office @ the designated Offices concarned
I:l the Imternaticnal Searching Authonty D the elected Offices concerned
EI the imtermational Preliminary Examining Authorny D other.
Tha mmnnl Bureau of WIPQ Authorzed affiaer
34, chemin des Calombettes T Vernhes {Fax 338-8995)
1211 Geneva 20, Switzerland
Faosimile No. (41-22) 338 80.66 Telephone No. (41-22) 338 8936

Form PCT/1B/308 (March 1894) 008328318



PATENT COOPERATION TREATY

PCT

NOTIFICATION OF THE RECORDING
OF A CHANGE

{PCT Rule 92bis.1 and
Administrative Instructions, Section 422)

From the INTERNATIONAL BUREAU

To

WEITZ, David, J.

Takeda San Diego, INC,
10410 Science Center Drive
San Diego, California 92121

United States of America

Date of mailing (day/month/year)
18 October 2005 (18.10.2005)

Applicant's or agent’s file reference

International application No. International filing date (day/month/year)
PCT/US2004/042209 15 December 2004 (15.12.2004)

1. The followng indications appeared on record congcerning

IE the applicant IE the inventor

Name and Address

[[] the 2gem

D the commaon repraesentative

State of Nationality State of Aesidence

Telephone No.

[ Facstrie No

—?eleprl nter No.

2. The International Bureau hereby notifies the applicant that the following change has been recorded congerning:
I:I the person D the name D the address [:l the nationalrty D the residence

Name and Addrass §t‘tﬂ of Nationality State of ﬁﬂsld‘nce

4P?A(I).4MFER, GragtD ve South us us
oxwood Drive Sou -

Clifton Park, NY 12065 Telsphane No.

United States of America

" Faasimile No.

Teleprinter No

3. Further abservations, If necessary:

The person identified in Box 2 should be added to the record as applicant for the United
States of America only and inventor for all designated States.

4. A oopy of this notfication has been sent to

@ the recerving Office

E the designated Offices conoerned
I:l the International Searching Authorrty

D the elected Offices concerned
I:] other.

Authorzed officer

D the International Preliminary Examining Authority

The International Bureau of WIPO
34, chemin des Colombettes

. T. Vernhes (Fax 338-8935)
1211 Geneva 20, Switzeriand

Facsimile No (41-22) 338 89.96
Form PCT/B/308 (March 1084)

Telsphone No (41-22) 338 8938

006829308



PATENT COOPERATION TREATY

PCT

NOTIFICATION OF THE RECORDING
OF A CHANGE

{PCT Rule 92his.1 and
Administrative Instructions, Section 422)

From the INTERNATIONAL BUREAL

Ta:

WEITZ, David, J

Takeda San Diego, INC.
10410 Science Center Drive
San Diego, California 92121

United States of America
Date of mailing {day/month/year)
18 October 2005 {18.10.2005)
Applicant's or agent’s file reference
DP4-5016-PCT IMPORTANT NOTIFICATION
Intemational application No. Internatianal filing date {day/month/yaar)
PCT/US2004/042209 16 December 2004 (15 12.2004)

1. The following indications appeared on record concsrning

lzl the applicant IZI the inverntor

Namwe and Address

D the agant

[:l the common representative

State of Nationalrty State of Residence

Telephone No.

Facsimile No.

Teleprinter No.

mg

2. The International Bureau heraby notifies the applicant that the following change has been recorded concerning

D the person D the name D the address D the nationality D the residence

Name and Address State of Nationalrty State of Residence
ISS4B(§STERA Paul us uUs
raen Avenue T
Castleton, NY 12033 Telephane No.
United States of America
Faosimile No.
Telaprinter No.

m
3. Further obsservations, if necessary:

The person identified in Box 2 should be added to the record as applicant for the United
States of Amarica only and inventor for all designated States.

4. A copy of this notification has been sent to”

E the receiving Office

E the designated Offices concerned
El the International Searching Authority

I___] the elected Offices concerned
D othsr

Authorized afficer

I:l the International Preliminary Examtning Authority

The Internations! Bureau of WIPO
34, chemmun des Colombettes
1211 Geneva 20, Switzrerland

Facsimile No. (41-22) 338.89 66
Form PCTAB/308 (March 1964}

T Vernhes {Fax 338-8995)

Telsphone No {41-22) 338 8038

006820307



PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU

PCT To:
NOTIFICATION OF THE RECORDING
OF A CHANGE WEITZ, David, J.
Takeda San Dlego, INC.
{PCT Rule 92bis.1 and 10410 Sclence Center Drive
Administrative Instructions, Section 422) San Dlego, Callfornla 92121
United States of America
Date of malling {day/month/year)
18 October 2005 (18.10.2005)
Apphcant's or agent’s file reference
intarnational application No. International filing date {day/month/year)
PCT/US2004/042209 15 December 2004 (15.12.2004)
1. The following indiostions appearad on record concerning:
@ tha applicant E ths inventor D the agent D the common representative
Name and Address State of Natlonalrity State of Residence

[ Telephone No

[ Facsimile No

[ Teleprinter No

2 Tha International Bureau haereby notfies the applicant that the following change has basn recorded concerning:

D the person |:| the name D the address D the nationality I:] the residence

Name and Address State of Nationality State Of_ﬁBSldeﬂGﬂ
S Sntre,, ue v
ta Tail Circle
Wynantskill, NY 12198 Telephane No.
United States of America
Facsimile Ne.
Telapnintar No.

3. Further observations, if necessary
The person identified in Box 2 should be added to the record as applicant for the United
States of America only and inventor for all designated States.

4. A copy of this notification has besn sent to:

E the recaiving Office E the designated Offices concernad
D the International Searching Authority D the elected Offices concerned
D the Imternational Preliminary Examining Authorrty I:I other:
The ianal Bureau of WIPO Autharized officer
34, chemin dea Colombeties T. Varnhes {Fax 338.8995)
1211 Genava 20, Switzerland
Facsimite No. (41-22) 338 89 86 Telephons No. (41-22) 338 8036

Form PCTAB/308 {March 1884) 008826308
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SUPERINTENDENCIA
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REQUISITOS MINIMOS PARA ADMISION A TRAMITE

PCT
PATENTE DE INVENCION [/ MODELO DE UTILIDAD [ ]
¢ Indicacién de que se solicita la concesion de una patente [
4 Datos de identificacion del salicitante o de la persona que presenta la solicitud [ 1/
¢ Descripcion de la invencién [
¢ Dibujos de ser estos pertinentes [1]
¢ Comprobante de‘pago de las tasas establecidas [4/

COMPLETA [ INCOMPLETA [ l]

DISENO INDUSTRIAL [ 1

¢ Indicacién de que se solicita el registro de Disefio Industrial [1

® Datos de identificacion del solicitante o de la persona que presenta ia solicitud [ ]

¢ Representacion gréfica y fotografica del Disefio Industrial 0 muestra del [
material que Incorpora el disefio

€ Comprobante de pago de las tasas establecidas [ ]

COMPLETA [ ] INCOMPLETA [ ]

ESQUEMA DE TRAZADO [ ]

¢ Indicacién de que se solicita el registro de un Esquema de Trazado

¢ Datos de identificacién del solicitante o de la persona que presenta la solicitud
€ Representacion gréfica del esquema trazado

® Comprobante de pago de las tasas establecidas

[ I T )

COMPLETA [ ] INCOMPLETA { ]

Firma Responsable

Fecha Carrera 13 No. 27-00 Piso 5, 7y 10
Conmutador: 3 82 08 40
Fax: 350 52 20
E-mail: info@sic.gov.co
www.sic.gov.co
Bogota, D.C., Colombla

447



Industria v Comercio
SUPERINTENDENCIA

FORMULARIO UNICO DE SOLICITUD DE PATENTE
PCT

ENTRADA EN FASE NACIONAL 15/19/0¢ |
1) SOLICITUD DE: K
Patente de invencién D Patente de Modelo de Utilidad
D Capitulo I IZ Capitulo Il
2) Nombr"é .;'TAKEDA PHARI\!IACEUTICNE“?ﬂ IDENTIFICACION
SOLICITANTE ECOMPANYy LIMITEDHEJ?’%%W%, [] _

‘71) -*'M"J F"i’ -{En gﬁ‘ 1@ 'i"t' y u ‘L- T%% C.C. NIT:
;Dlsecclén s 1“Doshomachi"4-chomew"% &
Chuo-ku"OSaka-shresaka 55;( -0045\ :

Ja 'kf; ‘rl g' .:" |_“ 1‘: _% C.E. D RO D
e .n_ﬁh ﬂ -“‘f‘" "i "f‘l f""t -._ Fal
Sl b \ ';"Fn, g '% el ?‘}J Cual
;uaglonalldad' domlclllo "(Dsakar Japo . val_____
o 7 08 31 G g bsnoer] NOMERO
fLugar de,constltuclén ':Japénf{ AP gt
Ay g et e T AT RS
Teléfono: Fax:
. E. Mail:
3) Nombre: DILIA MARIA RODRIGUEZ IDENTIFICACION
REPRESENTAN | D'ALEMAN
TE ce.XI v O
O APODERADO | Direccién: Carrera 11 N°. 86-53 Piso 6
Bogota D.C. ce [ omwo O
Teléfono: 6181088 Fax: 6350824 NUMERO: 41.654.682
E. Mail: info@clarkemadet.com.co : 41.004.
- TP: 20824 CSJ
4)
INVENTOR (ES) |Nombre: VER LISTA ADJUNTA
Direccién:
(72) Nacionalidad o Domicilio:
5) PCT (86)

Solicitud Internacional No. PCT/US2004/042209 Fecha: DICIEMBRE 15, 2004

Publicacién Internacional No. WO2005/095381 A1 Fecha: OCTUBRE 13, 2005
6)Titulo (54) INHIBIDORES DE DIPEPTIDIL PEPTIDASA

7) Clasificacién Internacional: CO7D 401/04, 401/12, 401/14, A61K 31/506, A61P 3/10,
35/00

8) PRIORIDAD 33) Pais de Origen | (32) Fecha (31) Namero de
Solicitud

EI D Estados Unidos Marzo 15, 2004 60/553,571
NO

Si Estados Unidos __[Nov. 18, 2004___[60/625,524

*9)‘00mprobante de*pago'N”wOé 76; AL 91&2\"Fééha i bl Y1 100 608 ﬁv‘-" Sl t;’v#“
AR e #r.“ RS .‘-a %

By .t*-l?-a" % FL""""J *Hi?:qﬁrl'mt S :rq\:? :l"#"v-fzrrf—fﬁf&&. P e W'ﬁhﬁu
Instrucciones para el dilgenciamiento del presente formularic. Ver reverso de esta pagina
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* 1.  Uncompuesto que comprende: ake
E . Rg 01
; \T/ \?ﬂo .
Q2 /l\ i
\T Ry *
Ao
donde

My es ~C-LX, N o CRg;
Q' y O? se seleccionan cada uno independientemente del grupo que consiste en

CO, CS, SO, S0O,, y C=NRg;

Ty v

Ro es R, 0 —LX, con la condicion de que solamente uno de Ry y Mp es -LX;

R; es hidrégeno o0 se selecciona del grupo que consiste en halo,
perhalo(Cy-y0)aiquilo, amino, ciano, tiol, (Ci-o)alquilo, cicloalquilo,
heterocicloalquilo, arilalquilo, heteroarilalquilo, arilo, heteroarilo, carbonil

(C1.a)alquilo, tiocarbonil (C1s)alquilo, sutfonil {C1.g)alquilo, sulfinil (Cs.3)alquile, imino

. ar

{C,.a)alquilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo carbonilo, un

grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno sustituido o no

-
]
- Y e e ]

v sustituido;

S R; es hidrégeno o se selecciona del grupo que consiste en (Cy-1p)alquilo, (Cs.

.P- T = -
P e L )

12)cicloalquilo, (Cs.12)cicloalquil(Cs-s)alquilo, hetero(Ca-iz)cicloalquil(Cy-slalquilo,
hetero(Cs-12)cicloalquilo, afil{Ci-10)alquilo, heteroaril{Cs-s)alquilo, (Cg-12)bicicloarilo,

‘ hetero(C..1z)bicicloarilo, hetero(C..iz)bicicloaril(C4-s)alquilo, carbonil(C,.)alquilo,
tiocarbonil(C4.a)alquilo, sulfonil(C.g)alquilo, sulfinil{C+.s)alquilo, imino(C1g)alquilo,
- amino, arilo, heteroarilo, hidroxilo, alcoxilo, ariloxilo, heteroariloxilo, un grupo

carbonilo, un grupo imino, un grupo sulfonilo y un grupo sulfinilo, cada uno

-
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sustituido 0 no sustituido;

A3 se selecciona del grupo que consiste en perhalo{C,-j)alquilo, amino, (Cy-
w)alquile, cicloalquilo, heterocicloalquilo, arnlalquilo, hetercanlalquilo, anlo,
heteroarilo, carbonil(C;.s}alquilo, tiocarbonil{(Cy.s)alquilo, sulfonil(Cy.3)alquilo,
sulfinil{C,.g)alquilo, imino{C1.a)alquilo, hidroxilo, alcoxilo, ariloxilo, heteroanloxilo, un
grupo carbomio, un grupo imino, un grupo sulfonito y un grupo sulfinilo, cada uno
sustituido 0 no sustituido, y un anillo sustituido o no sustituido de 3, 4, 5,6 6 7
miembros;

R4 es hidrégeno o se selecciona del grupo que consiste en halo, perhalo(Cy-
oyalquilo, amino, ciano, tiol, (Ci-iglalquilo, cicloalquilo, heterocicloalquilo,
arilaiguilo, heteroanlalquilo, anlo, heteroarilo, carbonil{(C.g)alquilo, tiocarbonil(C,.
a)alquilo, sulfonil(Ci.z)alquilo, sulfinil(Ci.s)alquilo, imino(C,.4)alquilo, hidroxilo,
alcoxilo, ariloxilo, heteroaritoxilo, un grupo carbonile, un grupo imino, un grupo
sulfonilo y un grupo sulfinilo, cada uno sustituido o no sustituido;

R es hidrégeno o se selecciona del grupo que consiste en alquilo, cicloalquito,
heterocicloalquilo, arilalquilo, heteroarilalquilo, bicicloarilo, y heterobicicloarilo,
cada uno sustituido o no su;trtuido;

L es un conector que proporciona una separacién de 1, 2 6 3 4tomos entre Xy el
anillo al que esta unido L, donde los 4tomos del conector que proporcionan la
separacion se seleccionan del grupo que consiste en dtomos de carbono,
oxigeno, nitrogeno y azufre; y

X se selecciona del grupo que consiste en (Ci-jo)alquilo, {Ca4z)cicloalquiio,

- . hetero(Cs-t2)cicloalquilo, aril(C-o)alquilo, hetaroaril(Cs-s)alquilo, (Ca.1z)bicicloanto,

- -hetero(CHz)bicicloaﬁlo, carbonil(C1.g)alquilo, tiocarbonil(C.a)alquilo, sulfonil(C;.

"' - ajalquilo, sulfinil(Cyq)alquilo, imino(C..g)alquilo, amino, arilo, heteroarilo, hidroxilo,

LY

-,

c e b .‘_"..":"
1] -0 7

"‘

v —— - W
—a YT

-

e et

—_— e ——

gyt

e
e
- - -
PuillTiopli Quni

e Ty

PPt —m
1
.

Y e

T ST, m A R s My WP a —:‘"::-rp..cﬁnl-M—- A A—

.-

e
& o=
A

R o
.

P

v

PR g




REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Bogota,

2020

Doctor (a) K
RODRIGUEZ DILIA MARIA

REFERENCIA Radicacién No. 6 94099

Solicitud internacional PCT/US2004/042209
Fecha inicio fase nacional 15/10/2006

Tramite 11
Evento 379
Actuacién 430

Oficioc No. Ua\‘13576

Como resultado del examen de forma, realizado con fundamento en el articulc 38 de
la Decisién 486 de la Comisidn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. 81 fuere el caso, el soclicitante debe adjuntar la traduccién de loe anexos del
reporte de examen preliminar internacional {(Art. 36.2.b) del tratado PCT.

2. La solicitud no contiene el poder debidamente otorgado, con el lleno de los
requisitos exigidos por los articulos 63 y subsiguientes del C6digo de
Procedimiento Civil. Adicionalmente, deberi presentar el documento que acredita la
existencia y representacién legal de la socledad solicitante, cuando ésta fuere
perscna juridica.

3. Debe aclarar el nimero de reivindicaciones, por cuanto presenta inconsistencias
la publicacién internacional con la policitud presentada en fase nacional.

En cumplimiento de 1lo dispueato por el articulo 39 de la Decisifn 486, Be le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacibén del presente oficic, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerarid abandcnada y perderd su prelacifn.

Notifiquese el presen
e), del capitulo quin

ficio conforme a lo dispuesto en el numeral 5.2, literal
del titulc primero de la Circular Unica No.10 de 2001.

ATLTX CARMENZA PEDES DE VERGEL
Jefe de la diyisién de Nuevas Creaciones

ante: or requerimiente fue notificado por fijacién en lista de

fecha .
aalvarado é ‘ mw Zaw



