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Field of the Invention

This invention relates to novel cyclic amine derivatives.

This invention also relates to chemokine receptor antagonists that may
be effective as a therapeutic agent and/or preventive agent for diseases such
as atherosclerosis, rheumatoid arthritis, psoriasis, asthma, ulcerative colitis,
nephritis (nephropathy), multiple sclerosis, pulmonary fibrosis, myocarditis,
hepatitis, pancreatitis, sarcoidosis, Crohn’s disease, endometriosis,
congestive heart failure, viral meningitis, cerebral infarction, neuropathy,
Kawasaki disease, and sepsis in which tissue infiltration of blood leukocytes,

such as monocytes and lymphocytes, play a major role in the initiation,

progression or maintenance of the disease.

Description of related art

Chemokines are a group of inflammatory/immunomodulatory polypeptide
factors which have a molecular weight of 6-15 kD and are produced by a variety
of cell types, such as macrophages, monocytes, eosinophils, neutrophiles,
fibroblasts, vascular endotherial cells, smooth muscle cells, and mast cells,
at inflammatory sites. The chemokines can be classified into two major
subfamilies, the CXC chemokines (or o-chemokines) and CC chemokines (or $~
chemokines), by the commeon location of the four conserved cysteine residues and
by the differences in the chromosomal locations of the genes encoding them. The
first two cysteines of CXC chemokines are separated by one amino acid and those
of CC chemokines are adjacent. For example IL-8 (abbreviation for interleukin-8)
is a CXC chemokine, while the CC chemokines include MIP-la/f (abbreviation for
macrophage inflammatory protein-la/B), MCP-1 (abbreviation for monocyte
chemoattractant protein-1), and RANTES (abbreviation for regulated upon
activation, normal T-cell expressed and secreted). There also exist chemokines
which do not fall into either chemokine subfamily. They are lymphotactin, which
has only two cysteines and defines the C chemokine, and fractalkine that has
a chemokine-like domain in the muecin structure in which the first two cysteines
are separated by three amino acids and hence defines CX)C chemokine. These
chemokines promote chemotaxis, cell migration, increase the expression of

cellular adhesion molecules such as integrins, and cellular adhesion, and are
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thought to be the protein factors intimately involved in the adhesion and
infiltration of leukocytes into the pathogenic sites in such as inflammatory
tissues (for references, see for example, Vaddi, K., et al., The Chemokine Facts
Book, Academic Press, 1997; Chemoattractant Ligand and Their Receptors, Horuk,
R., Ed., CRC Press, 1996; Ward, G.W., et al., Biochem. J., 1998, 333, 457; Luster,
A.D., New Engl. J. Med., 1988, 338, 436; Baggiolini, M., Nature, 1998, 392, 565;
Rollins, B.J., Blood, 1997, 90, 909; Alam, R., J. Allergy Clin. Immunol., 1997,
99, 273; Hancock, W.W., Am. J. Pathol., 1996, 148, 681; Taub, D.D., Cytokine
& Growth Factor Rev., 1996, 7, 335; Strieter, R.M., et al., J. Immunol., 1996,
156, 3583; Furie, M.B., et al., Am. J. Pathol., 1995, 146, 1287; Schall, T.J.,
et al., Current Opinion in Immunology, 1994, 6, 865; Edginton, S.M.,
Biotechnology, 1993, 11, 676).

For example, MIP-la causes a transient increase in intracellular calcium
ion concentration levels and induces migration of T lymphocytes, B lymphocytes
(see for example, Taub, D.D., et al., Science, 1993, 260, 355; Schall, T.J.,
et al., J. Exp. Med., 1983, 177, 1821), and eosinophiles (see for example, Rot,
A., et al., J. Exp. Med., 1982, 176, 1489), chemotaxis of natural killer cells
(see for example, Maghazachi, A.A., et al., J. Immunol., 1994, 153, 4969),
expression of integrins (see for example, Vaddi, K., et al., J. Immunol., 1994,
153, 4721), and osteoclast differentiation (see for example, Kukita, T., et al.,
Lab. Invest., 1997, 76, 399). MIP-la also enhances IgE and IgG4 production in
B cells (see for example, Kimata, H., et al., J. Exp. Med., 1996, 183, 2397)
and inhibits hematopoietic stem cell proliferation (see for example, Mayani,
H., et al., Exp. Hematol., 1995, 23, 422; Keller, J.R,, et al., Blood, 1994,
84, 2175; Eaves, C.J., et al., Proc. Natl. Acad. Sci. USA, 1993, 90, 12015; Bodine,
D.M., et al., Blood, 1991, 78, 914; Broxmeyer, H.E., et al., Blood, 1990, 76,
1110} .

With respect to the activity of MIP-la in vivo and its role in the
pathogenesis of disease, it has been reported that it is a pyrogen in rabbits
(see for example Davatelis, G., et al., Science, 1989, 243, 1066); that MIP-la
injection into mouse foot pads results in an inflammatory reaction such as
infiltration by neutrophils and mononuclear cells {see for example Alam, R.,
et al., J. Immunol., 1994, 152, 1298); that MIP-la neutralizing antibody has
an inhibitory effect or a therapeutic effect in animal models of granuloma {(see
for example Lukacs, N.W., et al., J. Exp. Med., 1993, 177, 1551), asthma (see
for example Lukacs, N.W., et al., EBur. J. Immunol., 1995, 25, 245; Lukacs, N.W.,

et al., J. Immunol., 1897, 156, 4398}, multiple sclerosis (see for example Karpus,
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wW.J., et al., J. Immunol., 1995, 155, 5003; Karpus, W.J., et al., J. Leukoc.
Biol., 1997, 62, 68l), idiopathic pulmonary fibrosis (see for example Smith,
R.E., et al., J. Immunol., 1994, 153, 4704; Smith, R.E., Biol. Signals, 1998,
5, 223), acute lung injury (see for example Shanley, T.P., et al., J. Immunol.,
1995, 154, 4793; Standiford, T.J., et al., J. Immunol., 1995, 155, 1515}, and
rheumatoid arthritis {(see for example Kasama, T., et al., J. Clin. Invest., 1995,
95, 2868); that coxsackie virus induced myocarditis and herpes stromal keratitis
are inhibited in mice with a disrupted MIP-la gene (see for example Cook, D.N.
et al., Science, 1995, 269, 1583; Tumpey, T.M., et al., J. Virology, 1998, 72,
3705); and that significant expression of MIP-la is observed in patients with
chronic inflammatory diseases of lung (see for example Standiford, T.J., et
al., J. Immunol., 1993, 151, 2852), hypersensitivity pneumonitis (see for example
Denis, M., Am. J. Respir. Crit. Care Med., 1995, 151, 164), rheumatoid arthritis
(see for example Koch, A,E., et al., J. Clin. Invest., 1994, 93, 921), infectious
meningitis (see for example Lahrtz, F., et al., J. Neuroimmunol., 1998, 85, 33),
and chronic inflammation of muscle (see for example Adams, E.M., et al., Proc.
Assoc. Am. Physicians, 1997, 109, 275). These studies indicate that MIP-la is
deeply involved in the local attraction of various subtypes of leukocytes and
the initiation, progression and maintenance of resulting inflammatory response.

MCP-1 (also known as MCAF (abbreviation for macrophage chemotactic and
activating factor) or JE) is a CC chemokine produced by monocytes/macrophages,
smooth muscle cells, fibroblasts, and vascular endothelial cells and causes cell
migration and cell adhesion of monocytes (see for example Valente, A.J., et al.,
Biochemistry, 1988, 27, 4162; Matsushima, K., et al., J. Exp. Med., 1989, 169,
1485; Yoshimura, T., et al., J. Immunol., 1989, 142, 1956; Rollins, B.J., et
al., Proc. Natl. Acad. Sci. USA, 1988, 85, 3738; Rollins, B.J., et al., Blood,
1991, 78, 1112; Jiang, Y., et al., J. Immunol., 1992, 148, 2423; Vaddi, K., et
al., J. Immunol., 1994, 153, 4721), memory T lymphocytes (see for example Carr,
M.W., et al., Proc. Natl. Acad. Sci. USA, 1994, 91, 3652), T lymphocytes (see
for example Loetscher, P., et al., FASEB J., 1994, 8, 1055) and natural killer
cells (see for example Loetscher, P., et al., J. Immunol., 1996, 156, 322; Allavena,
P., et al., Eur. J. Immunol., 1994, 24, 3233), as well as mediating histamine
release by basophils (see for example Alam, R., et al., J. Clin. Invest., 1992,
89, 723; Bischoff, s.c., et al., J. Exp. Med., 1992, 175, 1271; Kuna, P., et
al., J. Exp. Med., 1992, 175, 489).

In addition, high expression of MCP-1 has been reported in diseases where

accumulation of monocyte/macrophage and/or T cells is thought to be important
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in the initiation or progression of diseases, such_as atherosclerosis (see for
example Hayes, I.M., et al., Arterioscler. Thromb. Vasc. Biol., 1998, 18, 397;
Takeya, M., et al., Hum. Pathol., 1993, 24, 534; Yla-Herttuala, S., et al., Proc.
Natl. Acad. Sci. USA, 1991, 88, 5252; Nelken, N.A., J. Clin. Invest., 1991, 88,
1121), rheumatoidarthritis (see for example Koch, A.E., etal., J. Clin. Invest.,
1992, 90, 772; Akahoshi, T., et al., Arthritis Rheum., 1993, 36, 762; Robinson,
E., et al., Clin. Exp. Immunol., 101, 398), nephritis (see for example Noris,
M., et al., Lab. Invest., 1995, 73, B804; Wada, T., at al., Kidney Int., 1996,
49, 761; Gesualdo, L., et al., Kidney Int., 1997, 51, 155), nephropathy (see
for example Saitoh, A., et al., J. Clin. Lab. Anal., 1998, 12, 1; Yokoyama, H.,
et al., J. Leukoc. Biol., 1998, 63, 493), pulmonary fibrosis, pulmonary
sarcoidosis (see for example Sugiyama, Y., et al., Internal'Medicine, 1997, 36,
856), asthma (see for example Karina, M., et al., J. Invest. Allergol. Clin.
Immunol., 1997, 7, 254; Stephene, T.H., Am. J. Respir. Crit. Care Med., 1997,
156, 1377; Sousa, A.R., et al., Am. J. Respir. Cell Mol. Biol., 1994, 10, 142),
multiple sclerosis (see for example McManus, C., et al., J. Neuroimmunol., 1998,
86, 20), psoriasis (see for example Gillitzer, R., et al., J. Invest. Dermatol.,
1993, 101, 127), inflammatory bowel disease (see for example Grimm, M.C., et
al., J. Leukoc. Biol., 1996, 59, 804; Reinecker, H.C., et al., Gastroenterology,
1995, 106, 40), myocarditis (see for example Seino, Y., et al., Cytokine, 1995,
7, 301), endometriosis (see for example Jolicoeur, C,, et al., Am. J. Pathol.,
1998, 152, 125), intraperitoneal adhesion (see for example Zeyneloglu, H.B.,
et al., Human Reproduction, 1998, 13, 1194}, congestive heart failure (see for
example Aurust, P., et al., Circulation, 1998, 97, 1136), chronic liver disease
(see for example Marra, F., et al., Am. J. Pathol., 1998, 152, 423), viral
meningitis (see for example Lahrtz, F., et al., Eur. J. Immunel., 1997, 27, 2484),
Kawasaki disease (see for example Wong, M.; et al., J. Rheumatol., 1997, 24,1179)
and sepsis (see for example Salkowski, C.A.; et al., Infect. Immun., 1998, 66,
3569). Furthermore, anti-MCP-1 antibody has been reported to show an inhibitory
effect or a therapeutic effect in animal models of rheumatoid arthritis (see
for example Schimmer, R.C., et al., J. Immunol., 1998, 160, 1466; Schrier, D.J.,
J. Leukoc. Biol., 1998, 63, 359; Ogata, H., et al., J. Pathol., 1997, 182, 106},
multiple sclerosis (see for example Karpus, W.J., et al., J. Leukoc. Biol., 1997,
62, 681}, nephritis (see for example Lloyd, C.M., et al., J. Exp. Med., 1997,
185, 1371; Wada, T., et al., FASEB J., 1996, 10, 1418), Asthma (see for example
Gonzalo, J.-A., et al., J. Exp. Med., 1998, 188, 157; Lukacs, N.W., J. Immunol.,

1997, 158, 4398), atherosclerosis (see for example Guzman, L.A., et al.,
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Circulation, 1993, 88 (suppl.), I-371), delayed type hypersensitivity (see for
example Rand, M.L., et al., Am. J. Pathol., 1996, 148, 855), pulmonary
hypertension (see for example Kimura, H., et al., Lab. Invest., 1998, 78, 571),
and intraperitoneal adhesion (see for example Zeyneloglu, H.B., et al., Am. J.
Obstet. Gynecol., 1998, 179, 438). A peptide antagonist of MCP-1, MCP-1(9-
76), has been also reported to inhibit arthritis in the mouse model (see Gong,
J.-H., J. Exp. Med., 1897, 186, 131), as well as studies in MCP-l-deficient mice
have shown that MCP-1 is essential for monocyte recruitment in vivo (see Lu,
B., et al., J. Exp. Med., 1998, 187, 601; Gu, L., et al., Moll., Cell, 1998, 2,
275) .

These data indicate that chemokines such as MIP-la and MCP-1 attract
monocytes and lymphocytes to disease sites and mediate their dctivation and thus
are thought to be intimately involved in the initiation, progression and
maintenance of diseases deeply involving monocytes and lymphocytes, such as
atherosclerosis, rheumatoid arthritis, psoriasis, asthma, ulcerative colitis,
nephritis (nephropathy), multiple sclerosis, pulmonary fibrosis, myocarditis,
hepatitis, pancreatitis, sarcoidosis, Crohn’s disease, endometriosis,
congestive heart failure, viral meningitis, cerebral infarction, neuropathy,
Kawasaki disease, and sepsis (see for example Rovin, B.H., et al., Am. J. Kidney.
Dis., 1998, 31, 1065; Lloyd, C., et al., Curr. Opin. Nephrol. Hypertens., 1998,
7, 281; Conti, P., et al., Allergy and Asthma Proc., 1998, 19, 121; Ransohoff,
R.M., et al., Trends Neurosci., 1998, 21, 154; MacDermott, R.P., et al.,
Inflammatory Bowel Diseases, 1998, 4, 54). Therefore, drugs which inhibit the
action of chemokines on target cells may be effective as a therapeutic and/or
preventive drug in the diseases.

Genes encoding receptors of specific chemokines have been cloned, and
it is now known that these receptors are G protein-coupled seven-transmembrane
receptors present on various leukocyte populations. So far, at least five CXC
chemokine receptors {CXCR1-CXCRS5) and eight CC chemokine receptors (CCR1-CCRB})
have been identified. For example IL-8 is a ligand for CXCR1l and CXCR2, MIP-la
is that for CCR1 and CCR5, and MCP~1 is that for CCR2A and CCR2B (for reference,
see for example, Holmes, W.E., et al., Science 1991, 253, 1278-1280; Murphy P.M.,
et al., Science, 253, 1280~1283; Necte, K. et al., Cell, 1993, 72, 415~425; Charo,
I.F., et al., Proc. Natl. Acad. Seci. USA, 1994, 91, 2752-2756; Yamagami, S.,
et al., Biochem. Biophys. Res. Commun., 1994, 202, 1156-1162; Combadier, C.,
et al., The Journal of Biological Chemistry, 1995, 270, 16491-164394, Power,
C.A., et al., J. Biol. Chem., 1995, 270, 194595-19500; Samson, M., et al.,
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Biochemistry, 1996, 35, 3362-3367; Murphy, P.M., Annual Reviewof Immunology,
1994, 12, 592-633). It has been reported that lung inflammation and granuroma
formation are suppressed in CCRl1-deficient mice (see Gao, J.-L., et al., J. Exp.
Med., 1997, 185, 1959; Gerard, C., et al., J. Clin. Invest., 1997, 100, 2022),
and that recruitment of macrophages and formation of atherosclerotic lesion
decreased in CCR2~deficient mice (see Boring, L., et al., Nature, 1998, 394,
894; Kuziel, W.A., et al., Proc. Natl. Acad. Sci., USA, 1997, 94, 12053; Kurihara,
T., et al., J. Exp. Med., 1997, 186, 1757; Boring, L., et al., J. Clin. Invest.,
1997, 100, 2552). Therefore, compound which inhibit the binding of chemokines
such as MIP-la and/or MCP-1 to these receptors, that is, chemokine receptor
antagonist, may be useful as drugs which inhibit the action of chemockines such
as MIP-la and/or MCP-1 on the target cells, but there are né drugs known to have
such effects.

The cyclic amine derivatives provided by the present invention is quite
novel. Recently, it has been reported that the diphenylmethane derivatives
(WO9724325; Hesselgesser, J., et al., J., Biol. Chem., 1998, 273, 15687),
piperidine derivatives (JP9-249566), imidazobenzodiazepine derivatives
(JP9-249570), benzazocine derivatives (JP9-255572), tricyclic compounds with
cyclic amino group (WO9804554), phenothiazine derivatives (Bright, C., et al.,
Bioorg. Med. Chem. Lett., 1998, 8, 771), pieprazine derivatives (W09744329),
benzimidazole derivatives (W09806703), distamycin analogues (Howard, 0.M.Z.,
et al., J. Med. Chem., 1998, 41, 2184), bis-acridine derivatives (W09830218),
spiro-substituted azacycles (W09825604; WO9B25605), substituted aryl
piperazines (Wo9825617), aminoquinoline derivatives (w09827815), 3-
arylpiperidinederivatives (WO9831364), hexanoic amide derivatives (W09838167),
and other small molecules (W09744329; W09802151; WO9B804554) have antagonistic
activity of chemokine receptor, such as CXCR1, CXCR4, CCRl, CCR2, CCR3, and CCRS.

However, these compounds differ from the compound of the present invention.

Summary of the Invention

Therefore, it is an object of the present invention to provide small
molecule compound which inhibits the binding of chemokines such as MIP-1la and/or
MCP-~1 to their receptors on the target cells.

It is another object of the present invention to establish a method to
inhibit the binding to the receptors on the target cells and/or effects on target
cells of chemokines such as MIP-la and/or MCP-1.

It is an additional object of the present invention to propose a method
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for the treatment of diseases for which the binding of chemokines such as MIP-1lq
and/or MCP-1 to the receptor on the target cell is one of the causes.

As a result of intensive studies, the present inventors discovered that
a cyclic amine derivative having a arylalkyl group, its pharmaceutically
acceptable C;-C; alkyl addition salt or its pharmaceutically acceptable acid
addition salt has an excellent activity to inhibit the binding of chemokines
such as MIP-la and/or MCP-1 and the like to the receptor of a target cell, which
has led to the completion of this invention.

That 1s, the present invention is a compound of the formula (I) below:

R /(C Ha)x o) R4
7~ (CHa=N (CHp)=N-C~(CHy)y——(CH;)=G-R® (1)
R? (CH)m R R®

, a pharmaceutically acceptable acid addition salt thereof or a pharmaceutically
acceptable C,-C; alkyl addition salt thereof (Invention 1},

wherein R! is a phenyl group, a C;-C. cycloalkyl group, or an aromatic
heterocyclic group having 1-3 hetercatoms selected from the group consisting
of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination thereof,
in which the phenyl or aromatic heterocyclic group may be condensed with a benzene
ring or an aromatic heterocyclic group having 1-3 heterocatoms selected from the
group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a
combination thereof, to form a condensed ring, and the phenyl group, C;-C:
cycloalkyl group, aromatic heterocyclic group, or condensed ring may be
substituted with one or more of a halegen atom, a hydroxy group, a cyano group,
a nitro group, a carboxy group, a carbamoyl group, a C;-Cgs alkyl group, a Ci~Cs
cycloalkyl group, a C;-Cs alkenyl group, a C;-C¢ alkoxy group, a C;~-Cs; alkylthio
group, a C;-C, alkylene group, a C:-C,; alkylenoxy group, a C;-C; alkylenedioxy
group, a phenyl group, a phenoxy group, a phenylthioc group, a benzyl group, a
benzyloxy group, a benzoylamino group, a C;~C- alkanoyl group, a C.-C:
alkoxycarbonyl group, a C;-C- alkanoyloxy group, a C:-C; alkanoylamino group,
a C,-C- N-alkylcarbamoyl group, a C,-C:. N-cycloalkylcarbamoyl group, a C;-C¢
alkylsulfonyl group, a C;-C, (alkoxycarbonyl)methyl group, a N~phenylcarbamoyl
group, a piperidinocarbonyl group, a morpholinocarbonyl group, a 1-
pyrrolidinylcarbonyl group, a divalent group represented by the formula: -

NH{(C=0)0-, a divalent group represented by the formula: -NH(C=S)0-, an amino
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group, a mono (C;-C; alkyl)amino group, or a di (C;-C; alkyl)amino group, wherein
the substituent for the phenyl group, C;-C: cycloalkyl group, aromatic
heterocyclic group, or condensed ring is optionally substituted with one or more
of a halogen atom, a hydroxy group, an amino group, a trifluoromethyl group,
a C,~-C; alkyl group, or a C;~-Cgz alkoxy group;

R is a hydrogen atom, a C;-C; alkyl group, a C.~C; alkoxycarbonyl group,
a hydroxy group, or a phenyl group, in which the C;-C¢ alkyl or phenyl group may
be substituted with one or more of a halogen atom, a hydroxy group, a C;-C¢ alkyl
group, or a C1~-C; alkoxy group, and when j = 0, R® is not a hydroxy group;

j represents an integer of 0-2;

k represents an integer of 0-2;

m represents an integer of 2-4;

n represents 0 or 1;

R is a hydrogen atom or a C;~C; alkyl group optionally substituted with
one or two phenyl groups each of which may be substituted with one or more of
a halogen atom, a hydroxy group, a C;-C; alkyl group, or a C;-C¢ alkoxy group;

R' and R® are the same or different from each other and are a hydrogen
atom, a hydroxy group, a phenyl group, or a C,-C¢ alkyl group, in which the ¢;-Cq
alkyl group is optionally substituted with one ormore of a halogen atom, a hydroxy
group, a cyano group, anitro group, a carboxy group, a carbamoyl group, a mercapto
group, a guanidino group, a C:-C; cycloalkyl group, a C.~C; alkoxy group, a C;~Cq
alkylthio group, a phenyl group optionally substituted with one or more of a
halogen atom, a hydroxy group, a C;~C; alkyl group, a C,-C; alkoxy group, or a
benzyloxy group, a phenoxy group, a benzyloxy group, a benzyloxycarbonyl group,
a C.-C- alkanoyl group, a C.-C- alkoxycarbonyl group, a C--C; alkanoyloxy group,
a C-~C- alkanoylamino group, a C,-C- N~alkylcarbamoyl group, a C,-C; alkylsulfonyl
group, an amino group, a mono(C;-C; alkyl)amino group, a di(C.-Cs alkyl)amino
group, or an aromatic heterocyclic group having 1-3 of heterocatoms selected from
the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a
combination thereof and optionally condensed with benzene ring, or R and R* taken
together form a 3 to 6 membered cyclic hydrocarbon;

p represents 0 or 1;

q represents 0 or 1;

G is a group represented by -CO-, -SO_ -, -CO-0-, -NR -CO-, -CO-NR'-,
-NH-CO-NH-, -NH-CS-NH-, -NR -S0.-, -SO.-NR -, -NH-CO-0-, or -0-CO-NH-, wherein
R is a hydrogen atomor a C,-C: alkyl group, or R’ taken together with R’ represents

C:-Ce. alkylene group;
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R® is a phenyl group, a C3-Cg cycloalKkyl group, a C;-C; cycloalkenyl group,
a benzyl group, or an aromatic heterocyclie group having 1-3 hetercatoms selacted
from the group coﬂsistinq of an oxygen atem, a sulfur atom, a nitregen atom,
or a combination thereof, in which the phenyl, benzyl, or arematic heta:ocyclic.:
group may be condensed with a benzere ring or an aromatic heterceyclic group
having 1-3 heteroatoms selected from the group consisting of an oxygen atom,
a sulfur atom, a nitrogen atom, or a combination thereof, to form a condenced
ring, and the phenyl group, C-C; cycloalkyl group, €,-C, cyclealksenyl group,
benuzyl group, arcmatic heterocyelic group, or condensed ring may be substituted
with one or mere of a halogen atom, a hydroxy group, a mercapto group, a cyano
group, a nitro group, a thiocyanato group, a carboxy group, a carhamoyl group,
a triflucromethyl group, a C)-Cg alkyl group, a Cy~Cg cycloalkyl group, a C;~
C¢ alkenyl group, a C,~Cs alkoxy group, 2 C;-C, cycloalkylexy group, a C;-Cq
alkylthio group, a C,-Cy alkylenedioxy group, a phenyl group, a phenoxy group,
a phenylamino group, = benzyl group, a benzoyl group, a phenylsulfinyl group,
a rhenylsulfonyl greup, a 3-phenylureide group, a ¢z-C, alkanoyl group, a ¢,-C;
alkoxyecarboenyl group, & Cp;-C; alkanoyloxy greoup, a Ci-Cs alkanocylamine group,
a C3-Cy N-alkylcarbamoyl group, a C;-C¢ alkylsulfonyl group, a Phenyleaghamoyl
group, & N,/N-di(C;~Cg alkyl)sulfamoyl group, an amine group, a moeno (Cy-Cg
a2lkyl)amino group, a di(Cy-C¢ alkyl)amine group, a benzylamino group, & Cp;~Gy
(alkoxycarbonyl)amine group, a C;-C¢ (&lkylsulfonyl)amine group, or a bis (C;-Cg
alkylsulfenyl)amino group, wherein the substituent for the phenyl group, C;—Cs
cycloalkyl group, Cs=Cs _cycloa.lkenyl group, benzyl group, aromatie heterocyclic.
group, or ¢ondensed ring is optiocnally substituted with one ox more of a halegen
atem, a cyano group, 2 hydroxy group, an amino group, trifluoromethyl greup,
& C;-C¢ alkyl group, a Cy~C¢ alkoxy group, a C;=Cs alkylthio group, & mene{C,—Cs

alkyl] amino group, or 2 di(C,-C, alkyl) amino group with the proviso that when
k=2, m=2, n=0, and R' is an unsubstituted phenyl gtoup, then

1) C=Ce alkyl group as a substituent for the phenyl gzoup, C3-Cs cycloalkyl group,
Cy-Cy cyclealkenyl group, benzyl g¢reup, aromatic hetarocyclic group, or condensed
ring in R i» not substiruted with amino group, and

2) R* is not a benzyl group.

Y
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Also the presant invention 1s a method of inhibiting the binding of a
chemokine to the receptor of a target cell and/or its action on a target cell
using a pharmaceutical preparation containing a therapautically effective anount
of a compound represented by the ahova formula (I), 2 pharmaceutically acceptahle
acid addition salt thereof, or « pharmaceutically acceptable C;-Cqalkyl addition
salt thersof {Inventien 2).

Here, the compound reprcsented by the above formula (I) have activities

to inhibit the binding of chemokKines such as MIP-la and/or MCP-J and the like

Ga
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to the receptor of a target cell and activities to inhibit physiological
activities of cells caused by chemokines such as MIP-la and/or MCP-1 and the

like.
Description of the Preferred Embodiments

(1) On Invention 1

In the above formula (I}, R' is a phenyl group, a C;~Cs cycloalkyl group,
or an aromatic heterocyclic group having 1-3 hetercatoms selected from the group
consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination
thereof, in which the phenyl or aromatic heterocyclic group may be condensed
with a benzene ring or an aromatic heterocyclic group having 1-3 heterocatoms
selected from the group consisting of an oxygen atom, a sulfur atom, a nitrogen
atom, or a combination thereof, to form a condensed ring, and the phenyl group,
C3;~C: cycloalkyl group, aromatic heterocyclic group, or condensed ring may be
substituted with one or more of a halogen atom, a hydroxy group, a cyano group,
a nitro group, a carboxy group, a carbamoyl group, a C;-C¢ alkyl group, a C;-C
cycloalkyl group, a C:—F:s alkenyl group, a C;-C; alkoxy group, a C;-C; alkylthio
group, a C:-C. alkylene group, a C:.-Cq; alkylenoxy group, a C;-C. alkylenedioxy
group, a phenyl group, a phenoxy group, a phenylthio group, a benzyl group,
a benzyloxy group, a benzoylamino group, a C,-C- alkanoyl group, a C.-C;
alkoxycarbonyl group, a C.-C- alkanoyloxy group, a C.-C- alkanoylamino group,
a C--C; N-alkylcarbamoyl group, a C4~C¢ N-cycloalkylcarbamoyl group, a C,-C;
alkylsulfonyl group, a C;-C. (alkoxycarbonyl)imethyl group, a N-phenylcarbamoyl
group, a piperidinocarbonyl group, a morpholinocarbonyl group, a 1-
pyrrolidinylcarbonyl group, a divalent group represented by the formula: -
NH(C=0)0-, a divalent group represented by the formula: -NH(C=S)0~-, an amino

group, a mono(C;-C¢ alkyl)amino group, or a di(C,-C; alkyl)amino group.

The “C:.-C, cycloalkyl group” for R' means a cyclic alkyl group such as
a cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl
group, specifically including a cyclopropyl, cyclopentyl, and cyclochexyl group.

The “aromatic heterocyclic group having 1-3 hetercatoms selected from
the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a
combination thereof” for R' is specifically, for example, thienyl, furyl,
pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
pyridyl, pyrimidinyl, triazinyl, triazolyl, oxadiazolyl (furazanyl),
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thiadiazolyl group and the like, preferably including a thienyl, furyl, pyrrolyl,
isoxazolyl, and pyridyl group.

The “condensed ring” for R! means a ring obtained by the condensation
with a benzene ring or an aromatic heterocyclic group having 1-3 heterocatoms
selected from the group consisting of an oxygen atom, a sulfur atom, a nitrogen
atom of a phenyl group or an aromatic heterocyclic group having 1-3 hetercatoms
selected from the group consisting of an oxygen atom, a sulfur atom and/or a
nitrogen atom, at any possible sites, suitably and specifically for example,
naphthyl, indolyl, benzofuranyl, benzothienyl, quinolyl, benzimidazolyl,
benzoxazolyl, benzotriazolyl, benzoxadiazolyl (benzofurazanyl), and ben-
zothiadiazelyl group.

Among them, a phenyl group and an isoxazolyl group'can be listed as a

preferred specific example for R'.

The “halogen atom” as a substituent for the phenyl group, C;-Cg cycloalkyl
group, aromatic heterocyclic group, or condensed ring in R' includes a fluorine
atom, chlorine atom, bromine atom, and iodine atom, suitably including a fluorine
atom, chlorine atom, and bromine atom.

The “C,-C; alkyl group” as a substituent for R' means a C;-C; straight-chain
or a branched alkyl group such as a methyl, ethyl, n-propyl, n-butyl, n-pentyl,
n-hexyl, n-heptyl, n-octyl, isopropyl, isobutyl, sec-butyl, tert-butyl,
isopentyl, neopentyl, tert-pentyl, ischexyl, 2-methylpentyl, l-ethylbutyl
group, and the like, suitably specifically including a methyl, ethyl, propyl,
and isopropyl group.

The “C:~Cg cycloalkyl group” as a substituent for R' is the same as defined
for the aforementioned “C;-C: cycloalkyl group” for R, where the same examples
can be given for the preferred specific examples.

The ™“C.-C; alkenyl group” as a substituent for R' means a C;~C;
straight-chain or a branched alkenyl group such as a vinyl, allyl, l-propenyl,
2-butenyl, 3-butenyl, 2-methyl-l-propenyl, 4-pentenyl, 5-hexenyl, 4-methyl-
3-pentenyl group, and the like, suitably specifically including a vinyl and
2-methyl-l-propenyl group.

The “C,-C; alkoxy group” as a substituent for R° means group consisting
of the aforementioned C;-C; alkyl group and oxy group, specifically, for example,
a methoxy and ethoxy group.

The “C;-C¢ alkylthio group” as a substituent for R means group consisting

of the aforementioned C,-C; alkyl group and thio group, specifically, for example,
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a methylthio and ethylthio group.

The “C:-Ce alkylene group” as a substituent for R! means the C;-Cs divalent
alkylene group such as a trimethylene, tetramethylene, pentamethylene, and
l-methyltrimethylene group, specifically, for example, a trimethylene and a
tetramethylene group.

The “C-~C, alkylenoxy group” as a substituent for R! means group consisting
of the aforementioned C--C, divalent alkylene group and oxy éroup such as a
ethylenoxy (-CH:CH:0-), trimethylenoxy (-CH.CH.CH.O-}, tetramethylenoxy (-
CH,CH;CH.CHA0-), and 1,1-dimethylethylenoxy (-CH-C(CH,).0-) group, specifically,
for example, a ethylenoxy and trimethylenoxy group.

The “C,-C, alkylenedioxy group” as a substituent for R! means group
consisting of C;~C; divalent alkylene group and two oxy groups such as a
methylenedioxy (-OCH:0-), ethylenedioxy {-OCH:CH.0-), trimethylenedioxy (-
OCH,;CH.CH:0-, and propylenedioxy (-OCH.CH(CH;)O-) group, specifically, for
example, a methylenedioxy and ethylenedioxy group.

The “C--C- alkanoyl group” as a substituent for R' means C--C;
straight-chain or branched alkanoyl group such as an acetyl, propanoyl, butanoyl,
pentanoyl, hexanoyl, heptanoyl, isobutyryl, 3-methylbutanoyl, 2-methylbutanoyl,
pivaloyl, 4-methylpentanoyl, 3,3-dimethylbutanoyl, 5-methylhexanoyl group, and
the like, where the preferred and specific example includes an acetyl group.

The “C--C: alkoxycarbonyl group” as a substituent for R' means group
consisting of the aforementioned C;-C; alkoxy group and carbonyl group, preferably
and specifically for example, a methoxycarbonyl and ethoxycarbonyl group.

The “C.~C: alkanoyloxy group” as a substituent for R* means group
consisting of the aforementioned C.-C- alkanoyl group and oxy group, specifically,
for example, an acetyloxy group.

The “C.-C-. alkanoylamino group” as a substituent for R! means group
consisting of the aforementioned C.:-C- alkanoyl group and amino group,
specifically, for example, an acetylamino group.

The “C_-C- N-alkylcarbamoyl group” as a substituent for R' means group
consisting of the aforementioned C;-C; alkyl group and carbamoyl group,
specifically, for example, a N-methylcarbamoyl and N-ethylcarbamoyl group.

The “C;~C¢ N-cycloalkylcarbamoyl group” as a substituent for R' means group
consisting of the aforementioned C:-C: cycloalkyl group and carbamoyl group,
specifically, for example, a N-cyclopentylcarbamoyl and N-cyclohexylcarbamoyl
group.

The “C,~C; alkylsulfonyl group” as a substituent for R’ means group
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consisting of the aforementioned C,~C; alkyl group and sulfonyl group, preferably
and specifically, for example, a methylsulfonyl group.

The “C;~C: {alkoxycarbonyl)methyl group” as a substituent for R! means
group consistingof the aforementioned C.-C; alkoxycarbonyl group andmethyl group,
preferably and specifically for example, a (methoxycarbonyl)methyl and
{ethoxycarbonyl)methyl group.

The “mono(C;-C¢ alkyl)amino group” as a substituent for R' means amino
group substituted with one of the aforementioned C;-Cq alkyl group, preferably
and specifically, for example, a methylamino and ethyl amine group.

The “di {C;-C¢ alkyl)amino group” as a substituent for R! means amino group
substituted with the same or different two C;-C¢ alkyl group aforementioned,
preferably and specifically, for example, a dimethylamino, diethylamino, and

N-ethyl-N-methylamino group.

Among them, a halogen atom, a hydroxy group, a C;~-C; alkyl group, a C--C;
a'lkenyl group, a C;~Cs; alkoxy group, a C;~-C; alkylthio group, a C.~C, alkylenoxy
group, a methylenedioxy group, a N-phenylcarbamoyl group, an amino group, a
mono {C;-C; alkyl)amino group, and a di{C;~C; alkyl)amino group can be listed as
a preferred specific example for substituent for the phenyl group, C;-C;

cycloalkyl group, aromatic heterocyclic group, or condensed ring in R:.

Furthermore above substituent for the phenyl group, C:.-C: cycloalkyl group,
aromatic heterocyclic group, or condensed ring in R are optionally substituted
with one or more of a halogen atom, a hydroxy group, an amino group, a
trifluoromethyl group, a C;-C:; alkyl group, or a C;-Cg alkoxy group. The halogen
atom, C,~C; alkyl group, and C;-C; alkoxy group are the same as defined for the
aforementioned substituents for the phenyl group, C;-C: cycloalkyl group,
aromatic heterocyclic group, or condensed ring in R!, and the same examples can

be listed as preferred specific examples.

In the above formula (I), R represents a hydrogen atom, a C;~C: alkyl
group, a C--C- alkoxycarbonyl group, a hydroxy group, or a phenyl group, in which
the C,-C; alkyl or phenyl group may be substituted with one or more of a halogen
atom, a hydroxy group, a C;-C: alkyl group, or a C,~C; alkoxy group, and when
j = 0, R° is not a hydroxy group.

The C;-C; alkyl group and C:-C- alkoxycarbonyl group for R are the same

as defined for the aforementioned substituent for the phenyl group, C:;-C:
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cycloalkyl group, aromatic heterocyclic group, or ¢ondensed ring in R!, and the
same examples can be listed as preferred specific examples.

The halogen atom, C;-C; alkyl group, and C;-C; alkoxy group as substituents
for the C;~C; alkyl or phenyl group in R° are the same as defined for the
aforementioned substituent for the phenyl group, C:-Cs cycloalkyl group, aromatic
heterocyclic group, or condensed ring in R!, and the same examples can be listed
as preferred specific examples.

Among them, a hydrogen atom is a preferred specific example for R°.

In the above formula (I), ] represents an integer of 0-2. It is

particularly preferred for j to be 0.

In the above formula (I), k represents an integer of 0-2 and m represents
an integer of 2-4. It is preferred to use a 2-substituted pyrrolidine in which
k is 0 and m is 3, a 3-substituted pyrrolidine in which k is 1 and m is 2, a
3-substituted piperidine in which k is 1 and m is 3, a 4-substituted piperidine
in which k is 2 and m is 2, or 3-substituted hexahydroazepine in which k is 1
and m is 4.

n in the above formula (I) represents 0 or 1.

Especially, 3-amidopyrrolidines in which k is 1, m is 2, and n is 0 and
4-({amidomethyl)piperidines in which k is 2 , m is 2, and n is 1 can be listed

as a particularly preferred example.

R* in the above formula (I) represents a hydrogen atom or a C;-C. alkyl
group optionally substituted with one or two phenyl groups each of which may
be substituted with one or more of a halogen atom, a hydroxy group, a C;-Cg alkyl
group, or a C;-C: alkoxy group.

The C,-C¢ alkyl group for R is the same as defined for the aforementioned
substituents for the phenyl group, C;-C; cycloalkyl group, aromatic heterocyclic
group, or condensed ring in R, specifically, for example, a methyl, ethyl and
propyl group.

The halogen atom, C;-C; alkyl group, and C;-C; alkoxy group as substit\.{ents
for the phenyl group, which is a substituent for C;-C:; alkyl group in R°, are
the same as defined for the aforementioned substituents for the phenyl group,
C:-Ce: cycloalkyl group, aromatic heterocyclic group, or condensed ring in R',
and the same examples can be listed as preferred specific examples.

Among them, a hydrogen atom is a preferred specific example for R
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In the above formula (I), R' and R’ are the same or different from each
other and are a hydrogen atom, a hydroxy group, a phenyl group, or a C;-Cg alkyl
group, in which the C;-C; alkyl group is optionally substituted with one or more
of a halogen atom, a hydroxy group, a cyano group, a nitro group, a carboxy group,
a carbamoyl group, a mercapto group, a guanidino group, a C;-C: cycloalkyl group,
aC;~C¢ alkoxy group, a C;-Cgalkylthio group, aphenyl groupoptionally substituted
with one or more of a halogen atom, a hydroxy group, a C,-C; alkyl group, a C;-C;
alkoxy group, or a benzyloxy group, a phenoxy group, a benzyloxy group, a
benzyloxycarbonyl group, a C:~C; alkanoyl group, a C.~C- alkoxycarbonyl group,
a C,-C; alkanoylory group, a C;-C; alkanoylamino group, a C.-C; N-alkylcarbamoyl
group, a C:.-C; alkylsulfonyl group, an amino group, amono (C;-C¢alkyl)amino group,
a di(C,;-C; alkyl)amino group, or an aromatic heterocyclic group having 1-3 of
hetercatoms selected from the group consisting of an oxygen atom, a sulfur atom,
a nitrogen atom, or a combination thereof and optionally condensed with benzene
ring, or R' and R’ taken together form a 3 to 6 membered cyclic hydrocarbon.

The C,;-C; alkyl group for R and R° is the same as defined for the
aforementioned substituent for the phenyl group, C;-Cg cycloalkyl group, aromatic
heterocyclic group, or condensed ring in R, and the same examples can be listed
as preferred specific examples.

The halogen atom, C;-C; alkoxy group, C;~C; alkylthio group, C--C- alkanoyl
group, C.~C- alkoxycarbonyl group, C.-C- alkanoyloxy group, C--C- alkanoylamino
group, C.-C: N-alkylcarbamoyl group, C,-C; alkylsulfonyl group, mono(C,-C;
alkyl)amino group, and di (C;-Cs; alkyl)amino group as a substituent for the C;-C;
alkyl group inR'and R’ are the same as defined for the aforementioned substituent
for the phenyl group, C:~-C:; cycloalkyl group, aromatic heterocyclic group, or
condensed ring in R!, and the same examples can be listed as preferred specific
examples.

The C3;-C; cycloalkyl group and aromatic heterocyclic group having 1-3
hetercatoms selected from the group consisting of an oxygen atom, a sulfur atom,
a nitrogen atom, or a combination thereof as substituent for the C;-C; alkyl group
in R' and R® are the same as defined for the aforementioned group for R', and
the same examples can be listed as preferred specific examples.

The halogen atom, C;-C¢ alkyl group, and C;-C; alkoxy group for the
substituent for the phenyl group which is substituent for the Cy-C: alkyl group
in R* and R’ are the same as defined for the aforementioned substituent for the

phenyl group, C--C; cycloalkyl group, aromatic heterocyclic group, or condensed
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ring in R*, and the same examples can be listed as preferred specific examples.
The “3 to 6 membered cyclic hydrocarbon” consisting of R', R', and the
adjacent carbon atom includes a cyclopropane, cyclobutane, cyclopentane, and
cyclohexane.
Among them, a hydrogen atom and a C;-C¢ alkyl group can be listed as a

preferred specific example for R' and R°,

In the above formula (I), p represents 0 or 1, and g represents 0 or 1.

It is particularly preferred for both p and q to be 0.

In the above formula (I), G is a group represented by -CO-, -50;-, -
co-0-, -NR'-CO-, -CO-NR' -, -NH-CO-NH-, -NH-CS-NH-, -NR'-S0.-, -50,-NR'-, -NH-
CO-0-, or -0-CO-NH-, wherein R is a hydrogen atom or a C;~C; alkyl group, or
R’ taken together with R* represents a C--Cy alkylene group.

In the above formula, -CO~ means a carbonyl group, -SO:- means a sulfonyl
group, and -CS- means a thiocarbonyl group. Preferred G group is specifically,
for example,' those represented by the formula -NR'-CO- and -NH-CO-NH-.

The C;~Cg alkyl group for R’ are the same as defined for the aforementioned
substituent for the phenyl group, C:-C; cycloalkyl group, aromatic heterocyclic
group, or condensed ring in R', and the same examples can be listed as preferred
specific examples.

The “C.-C: alkylene group” consisting of R’ and R means Cs-Custraight-chain
or branched alkylene group such as amethylene, ethylene, propylene, trimethylene,
tetramethylene, l-methyltrimethylene, pentamethylene group, and the like,
suitably and specifically including a ethylene, trimethylene and tetramethylene
group.

A hydrogen atom is a preferred specific example for R .

In the above formula (I}, R*is a phenyl group, a C:-C: cycloalkyl group,
a C.-C; cycloalkenyl group, a benzyl group, or an aromatic heterocyclic group
having 1-3 hetercatoms selected from the group consisting of an oxygen atom,
a sulfur atom, a nitrogen atom, or a combination thereof, in which the phenyl,
benzyl, or aromatic heterocyclic group may be condensed with a benzene ring or
an aromatic heterocyclic group having 1-3 hetercatoms selected from the group
consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination
thereof, to form a condensed ring, and the phenyl group, C:~-C: cycloalkyl group,

C:-C; cycloalkenyl group, benzyl group, aromatic heterocyclic group, or condensed
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ring may be substituted with one or more of a halogen atom, a hydroxy group,
a mercapto group, a cyano group, a nitro group, a thiocyanato group, a carboxy
group, a carbamoyl group, a trifluoromethyl group, a C;-C¢ alkyl group, a C;~-C;
cycloalkyl group, a C.-C; alkenyl group, a C;-Cq alkoxy group, a C;-Cg cycloalkyloxy
group, a C;-C, alkylthio group, a C;-C; alkylenedioxy group, a phenyl group, a
phenoxy group, a phenylamino group, a benzyl group, a benzoyl group, a
phenylsulfinyl group, a phenylsulfonyl group, a 3-phenylureido group, a Ca-
C; alkanoyl group, a C.~C; alkoxycarbonyl group, a C:-C; alkanoyloxy group, a C.~Csy
alkanoylamino group, a C.~C: N-alkylcarbamoyl group, a C;-Cs alkylsulfonyl group,
a phenylcarbamoyl group, a N,N-di(C,-Cs; alkyl)sulfamoyl group, an amino group,
amono (C;~C¢ alkyl)amino group, a di (C;-C¢alkyl)amino group, a benzylamino group,
a Ca-C; (alkoxycarbonyl)amino group, a C;-C; (alkylsulfonyl)amino group, or a

bis (C;~C¢ alkylsulfonyl)amino group.

The C:-C: cycloalkyl group, aromatic heterocyclic group having 1-3
heteroatoms selected from the group consisting of an oxygen atom, a sulfur atom,
a nitrogen atom, or a combination thereof, and the condensed ring for R® are
the same as defined for the aforementioned Rl, and the same examples can be listed
as preferred specific examples.

The “C;-C; cycloalkenyl group” for R® means a cyclic alkenyl group such
as a cyclobutenyl, cyclopentenyl, cyclohexenyl, cycloheptenyl, and cyclooctenyl
group, specifically including a l-cyclopentenyl and l-cyclohexenyl group.

Among them, a phenyl group, a furyl group, and a thienyl group can be

listed as a preferred specific example for R®.

The halogen atom, C3~C¢alkyl group, C.-Cg;alkenyl group, C;-C; alkoxy group,
C;-C¢ alkylthio group, C;-C, alkylenedioxy group, C--C; alkanoyl group, C.-C-
alkoxycarbonyl group, C:-C- alkanoyloxy group, C.-C:; alkanoylamino group, C.-
C» N-alkylcarbamoyl group, C;-C¢ alkylsulfonyl group, mono{C;-C¢ alkyl)amino
group, and di (C;-Cs alkyl)amino group as a substituent for the phenyl group, C:-C:
cycloalkyl group, C:-Cy; cycloalkenyl group, benzyl group, aromatic heterocyclic
group, or condensed ring in R* are the same as defined for the aforementioned
substituent for the phenyl group, C;-C; cycloalkyl group, aromatic heterocyclic
group, or condensed ring in R, and the same examples can be listed as preferred
specific examples.

The C.-C; cycloalkyl group as a substituent for R® is the same as defined

for the aforementioned C--C; cycloalkyl group for R!, where the same examples
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can be given for the preferred specific examples,

The “C;-C: cycloalkyloxy group” as a substituent for R® means group
consisting of the aforementioned C;~C: cycloalkyl group and oxy group,
specifically, for example, a cyclopropyloxy, cyclopentyloxy, and cyclohexyloxy
group.

The “N,N-di(C;-C; alkyl)sulfamoyl group” as a substituent for R® means
sulfamoyl group substituted with the same or different two C;~Cg alkyl group
aforementioned, preferably and specifically, for example, a N,N-
dimethylsulfamoyl, N,N-diethylsulfamoyl, and N-ethyl-N-methylsulfamoyl group.

The “C.-C; (alkoxycarbonyl)amino group” as a substituent for R® means group
consisting of the aforementioned C.-C; alkoxycarbonyl group and amino group,
specifically, for example, a (methoxycarbonyl)amino and {ethoxycarbonyl)amino
group.

The “C;~C; (alkylsulfonyl)amino” group as a substituent for R" means group
consisting of the aforementioned C;-C¢ alkylsulfonyl group and amino group,
specifically, for example, a (methylsulfonyl)amino group.

The “bis{Cy~Cs alkylsulfonyl)amino” group as a substituent for R® means
amino group substituted with the same or different two C,-C; alkylsulfonyl group
aforementioned, preferably and specifically, for example, a
bis (methylsulfonyl)amino group.

Among them, a halogen atom, a mercapto group, a nitro group, a thiocyanato
group, a trifluoromethyl group, a C;~C¢ alkyl group, a C;-C; alkoxy group, a phenyl
group, a phenylsulfonyl group, a C:-C- alkanoylamino group or an amino group
can be listed as preferred specific example for substituent £ r the phenyl group,
C;~-C: cycloalkyl group, C:-C: cycloalkenyl group, benzyl group, aromatic

heterocyclic group, or condensed ring in RS.

Furthermore above substituents for the phenyl group, C;-C., cycloalkyl
group, C.-C; cycloalkenyl group, benzyl group, aromatic heterocyclic group, or
condensed ring in R® are optionally substituted with one or more of a halogen
atom, a cyano group, a hydroxy group, an amino group, trifluoromethyl group,
a C)-C¢ alkyl group, a C;-C; alkoxy group, a C;-C: alkylthio group, a mono(C;-C:
alkyl)amino group, or a di(C,-C; alkyl)amino group.

The halogen atom, C;-C; alkyl group, C;~-C: alkoxy group, a Cy-C; alkylthio
group, mono (C.~C: alkyl)amino group, and di (C;~C; alkyl)amino group are the same
as defined for the aforementioned substituents for the phenyl group, C.-C;:

cycloalkyl group, aromatic heterocyclic group, or condensed ring in R, and the
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, same examples can be listed as preferred specific examples.

(2) On Invention 2

The compound represented by the formula (I) above, a pharmaceutically
acceptable acidaddition salt thereof or a pharmaceutically acceptableC -C;alkyl
addition salt can be used to prepare a chemokine receptor antagonist preparation
of the present invention by formulating the therapeutically effected amount and
a carrier and/or diluent into a pharmaceutical composition. Thus, the cyclic
amine derivatives shown by the above formula (I) , a pharmaceutically acceptable
acid addition salt thereof or a pharmaceutically acceptable C;-C; alkyl addition
salt can be administered orally or by parenterally, for example, intravenously,

subcutaneously, intramuscularly, percutaneously or intraréctally.

The oral administration canbe accomplished in the formof tablets, pills,

granules, powder, solution, suspension, capsules, etc.

The tablets for example can be prepared using a vehicle such as lactose,
starch and crystallized cellulose; binder such as carboxymethylcellulose,
methylcellulose, and polyvinylpyrrolidone; disintegrator such as sodium

alginate, sodium bicarbonate and sodium lauryl sulfate, etc.

Pills, powder and granule preparations can be prepared by a standard
method using the vehicles mentioned above. Solution or suspension can be
prepared by a standard method using glycerin ester such as tricaprylin and
triacetin or alcohols such as ethanol. Capsules canbemade by charginggranules,

powder or solution in gelatin, etc.

Subcutaneous, intramuscular or intravenous preparations can be prepared
as an injection using aqueous or nonagqueous solution. Aqueous solution for
example may include isotonic sodium chloride solution. Nonaqueous solutions
may include for example, propyleneglycol, polyethyleneglycol, olive oil, ethyl
oleate, etc., and optionally, one can add antiseptics and stabilizers. For
injection, one can be sterilized by filtration through a bacterial filter or

combination of disinfectant.

Percutaneous administration may be in the form of an ocintment or cream,

and ointment c¢an be prepared in the standard manner using fatty oils such as
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castor oil and olive oil, or Vaseline, while creams can be made using fatty oils

or emulsifying agent such as diethyleneglycol and sorbitan esters of fatty acid,

For intrarectal administration, one can use standard suppositories using

gelatin soft capsules, etc.

The cyclic amine derivatives of the present invention, a pharmaceutically
acceptable acid addition salt thereof or a pharmaceutically acceptable C,~C;alkyl
addition salt is administered at a dose that varies depending on the type of
disease, route o¢f administration, age and sex of patient, and severityof disease,

but is likely to be 1-500 mg/day in an average adult.

(3) Matter common throughout Invention 1 and Invention 2

Preferred specific examples for the cyclic amine compound in the above
formula (I) include compound having each substituent as shown in the following
Tables 1.1-1.201.

In the Tables 1.1-1.201, "“chirality” means configuration of the
asymmetric carbon atomon the cyclic amine. "“R” shows that the asymmetric carbon
atom has a R configuration, “S” shows that the asymmetric carbon atom has a §
configuration, and “~“ means racemate or that the compound do not have a asymmetric

carbon atom on the nitrogen containing ring.

{ Table 1.1 - Table 1.201 ]
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4 cr—@- CHa ) H —CHz-m-c'-Q
o CFa
5 c»—@— CHg- S H ~CHy— ﬁ &—Q
CFa
%
6 cr—@-cm— S H "CHa'*f‘_{'C_Q
FaC
Br
/ C@CHZ' 5 H —CHz—t‘.‘-g)-@
O F
8 cr—@—cm- S H —CHz—}t:.{‘-("D—O
9 cr——< >—CH2- S H —CHz-ﬁlC‘ cl
OCH
o) 3
10 cr—-@—cuz- S H CH _@
H
o OCHg
11 o4 )-Chr S H -CHz-g*E —Q-OCH,
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Table 1.2
R 4
Compd >‘CH — n chiralit —(CH 7-1 -6
No R ( 2)’ Y ( ZpRs (CH2)'Q—G R
12 cu—@- CHy~ 0 S ~CH=N-C
OCH;
CE
(@] 3
13 o< _)-CHr 0 S —CHZ—N&—Q
H
CHa
14 o< )-oHr S el
15 Cr—Q-CHz- 0 S —CHz-wé Cl
@
16 Ct-®- CHp~ 0 S —CHZ—I;‘I-C—@- OCH,
o S
17 cr—@—crb— 0 S ‘CHz"ﬁ'é-Q
Cl
CN
18 or{_)-CHr 0o S et
o
o 3
1t
19 o _)-CHr 0o S —CHz-go—QO
of [CFs
20 cr——@— CHy o S - c@
21 cr—@—cm— 0 S -CHZ—”C—QCF;,
F
o fCFs
n
22 cr—@-cr«z- 0 S —CH2-§C—©
F
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Table 1.3
Compd R‘>_ | ’
. CH.)— irali 3 - -
No. g2 (CHa) k n chirality R (Cszi‘pRs (CHp)rG-R®
o CF,
23 Cr—@-'CHz- 0 S H -CHZ-HC—Q
F
OCF
(o) 3
24 or{_)-cH, o S H _CHZ_”&O
CF
fe) 3
25 o _)-cHr 0 S H T _@_F
%
26 cr——@—cr«z— 0 S H ~CHy-N-C
O,N
NO,
27 Cl—O—CHZ— 0 S H _CHZ_Ng _@
H
o)
28 c»——@— CHg~ 0 S H ~ CHg— {T c—@— NO,
' o CF3
29 Ct—@—CHf 0 R H -CHZ—EC—Q
CF3
Q
30 Cl-@-CHz- o R H 'CHZ'QC_Q
FaC
o Br
31 o )-oHr 0 R H ‘CHZ‘H&‘O
o F
32 CI—@-CHz- 0 R H -CHz-ﬁa—O
° ol
33 C'—O"CHz' 0 R H —cuz-wé':-O-m
H
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Table 1.4
Compd. R! 4
Omp . CH p— H H - — )—i —
E R2>—( 2) k n chirality R (CH2pRs (CHa)gG-RS®
) o OCH,
34 c:r-—C}—CH2 0 R H ~CHy N
OCH
o) 3
OCH,
36 cr—@-cm— 0 R H -CHz-N-a
OCHj,
CF
() 3
37 c»—@-cn-tz- 0 R H —CH~N-C
CH
o) 3
38 o )-ChHr o R H —CH N
39 Cr—@—CHz- 0 R H -CH,‘,—{:}-{& cl
%
40 cr—@—cwf 0 R H —CHy=N-C OCHy
o O
41 Cr—@-CHz- 0 R H —CHz-}l:‘-C‘Q
cl
CN
0
42 Cl_@" CHyp~ 0 R H ~CHy= N 3—@
H
0 =N
43 ct—Q-CHz- 0 R H —CHz-rgrc—@—O
Q
44 cr—@—cm- 0 R H —CHz-ﬁc—Q-CFs
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Table 1.5
Compd. R’ ‘
Or\g‘?' R2>(CH2)j— k m n chirality "R _(CH275'I'5_(CH2)EG‘RG
o CFa
45 cv—@—cri,_— 1 2 0 R H —CHZ_HC_Q
F
o CFa
46 cn—-@—CHz- 1 2 0 R H -CH"—LTC‘Q
F
OCF,
0 3
47 Ct—@—CHz- 1 2 0 R H _CHZ_HE_Q
CF
o) 3
48 o poH- 1 2 0 R H -CHZ—NECF
49 cr—Q—CHz— 1 2 0 R H "CHg—ﬁC—Q
0,N
R CF;
50 o pc- 1 2 0 R H -CHz-p;f"l—@
@
51 Ct—-@—CHz- i 2 0 R H -CHZ-&}-C—Q
Br
52 cx—@cm- 1 2 0 R H —caz—ﬁc—Q
F
%
53 cr—Q—CHz- i 2 0 R H —CHz—ﬁ-C—Q
cl
OC| Cl
54 cr—@—c:Hz- i 2 0 R H "CHz"h"&"@
¢
55 cv—-@—cm- 1 2 0 R H —CHz-ﬁ-C—Q—CI
Ci
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Table 1.6
R 4
Compd. >_ — feali ) — -R6
Nor? A (CHy) k m n chirality R? (CHz%ipRs (CHp)gG-R
56 o~ pc- 1 2 0 R H -y C
HaC
57 o ) 1 2 0 R H ~ oty N-C
HyC
o
58 CI—O—CHz’ 1 2 0 R H _CHz N'C‘O
59 Cr—@—CHg- 1 2 0 R H ~ CH~ NC_Q_
o)
60 o< o 1 2 0 R H —crpmp e )
o
61 Cb—@* CHy- i 2 0 R H —CHy— ﬁ- C—Q— CFs
o
62 Cr—-@—CHg- 1 2 0 R H —CHz—ﬁCOCHa
@
63 CI—@-CHZ- 1 2 0 R H "CHz‘”C—QCHZCHs
"
64 Cr——@—CHz- 1 2 0 R H "CHz’ﬁ’C CN
0 {2
CHo~ i
65 C"@" 2 i 20 R H -CHZ-N-C
H
o
66 C.—'O—CHZ- 1 2 0 R H "CHz—N'ICI
H
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Table 1.7
Compd. R;>'(CH2),'— k m n chirality R —(CH )"ﬁ(CH J-G-R®
No. R 2/p RS 2/q
F

s

(0]
67 CHh 1 2 0 R H “CHZ“EE'?-Q

F

68 c CH,- 1 2 0 R H

I Q

O

69 c CHz~ 1 2 0 R H —CHg- N‘C
70 Cl—@—CHg- 1 2 0 R H ~CHp~ N-C—Q
71 c»—-®—CH2— i 2 0 R H ‘CHZ‘H&"Q"OCHD»
HaCO
o .
72 C"‘@‘CHz‘ 12 0 R H —CHZ—FB{-('?I,—@—OCF:,
73 c»—@—cm- 1 2 0 R H ‘CHZ'Q‘;CCO
3
%
74 Cl—@-CHg- 1 2 0 R H —CH,~N-C CO,CH;4
L]
75 o< )CH- 1 2 0 R H “CHZ’NC'Q_F
F3C
oF
76 C»—-@-CHz- 1 2 0 R H ‘CHZ‘,_"{&’Q
FaC
of F
77 o ) 1 2 0 R H —CHZ-Né—G
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Table 1.8
Compd. R )ff
omp CH ieali 23 — -Ré
o R>( 2 k n chirality R (CHZ'PRS(CHZ)E'GR
o F
F
%
79 o )-CHs 1 o R H ~cry=pre—{ Y-cr;
FaC
CFa
80 o )-CHr 0 R H ~CHzC
FiC
CH
. O 3
CFa
o O 1 ia kS
NO2
83 cz—-@-cm— 1 0 R H —CHz—tJ‘-g—@
84 C}—@—CHZ- 1 0 R H "CHz-ﬁ‘ﬁC)‘Q"ch
%
85 Cf“@"CHg" 1 0 - H ~(CHap)o=N-C
86 Cn—@- CHy~ 1 0 - H -(CHa),- ﬁ-g: NO,
0 CF,
|
87 o )CHr 1 o S H ~(CHy)~N-C
CF4
Q
88 CI—@-CHZ- 1 0 S H '(CHz)Z'{‘fC'@
FaC
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Table 1.9
R 4
Compd. >—CH — k hiralit = — -R6
No. R (CHo), m n chirality R (CHZ)—T—pRS (CH,)-GR

Br

o)
89 o< pchr 1 2 0 S H Gyt 5

F
0
90 o pomr 1 2 0 S H oy s @
o
91 c.—< »CH- 1 2 0 S H ’(CHz)z‘”'E‘O—CI
OCH;
92 cr—@-cu—iz— 1 2 0 S H '(CHz)z'”‘&
OCH
(o) 3
93 Cl—-@‘CHg- 1 2 0 S H -(CHz)z-HN-E—Q-OCHs
o  ,OCH;
' [
94 cr—@-cm— 1 2 0 S H -(CHz)g-'@{—C‘Q
OCH;
o [CFs
05 o pcHr 1 2 0 S H _(CHZ)Z_HM-C'O
o M
96 o poH 1 2 0 S H _(CHZ)Z_‘&&_O
87 Cr—-@-CHz— 1 2 0 S H '(CHz)a'ﬁ'& o]
Q
98 CP—O“CHZ‘ 1 2 0 S H ‘(CHZ)Z‘HN'C‘G'OCHJ
0 ci
99 Ct—O—CHz‘ 1 2 0 ) H -(CHz)z-HC
cl
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Table 1.10
Compd. R? CH,)— ieali 3 Fﬁ‘ ; 8
" F{2>-( 2) m n chirality R —(CHz)EEs_(CH?E‘_G—R
CN
(@]
100 w@-CW 2 0 S H —<CH2>3-§5—©
o 3
101 c.—@-—cm- 2 0 S H '(CHz):’}:“C’@'O
FRCF
(o) 3
102 o )-cHr 2 0 S H WA _@
@ 7/ N\
108 o~ )-cHr 2 0 s H ~(oHal - E={_D-cFs
F
CFa
104 or<_)-CHr 2 0 S H ~(CHgla I C
F
: cr
o) 3
105 cr—@—cm- 2 0 S H -(CH;,):-II_‘;‘-C—//_j
E
OCF.
106 o )-cHr > 0 S H (ot e
o CF4
107 o< )-ohy 2 0 S H -<CH2>2-§5-C\>-F
2 /M
108 o )-Chyr 2 0 S H -(CHz)z-ﬁ-C‘Q
O:N
c NO-
109 o< )-cHr 2 0 S H (e -
9_/'—\\
110 cr—@-cm- 2 0 S H ~(CHa)ym - C <=)—No:
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Table 1.11
R' : 4
Compd. 2>—(CH2),— k n chirality R —(CHzri-(CHZ)—G-Rs
No. R pR5 q
111 C?"@’ CHy- ¢} R H -(CHZ)Z—E'C
CF,
112 cr{_)-CHe o R H ~(CHo)~ ¥ C
F3C
Br
113 o< )-OHr 0o R H -y
o F
114 cw—@-cw 0 R H ‘(CHz)z"ﬁ‘a‘@
o Cl
115 Cr—®- CHp™ 0 R H ~(CHp)2~ ﬁ'é‘Q Cl
OCH,
116 Cf—©— CHy~ 0 R H —(CH,_)Z-HN-E:
OCH,
117 CI—< >—CH2- 0 R H "(CHz)z"HN'E oCH,
OCHs
118 cr—@-— CHy~ 0 R H ~(CHalp~-C
OCH,
CFa
0
118 o )-omr ° R H ~(CHo)z" 'C‘@
o CH3
120 CP‘@' CHy™ 0 R H ~(CHg)p" N-C
121 cr—@- CHj- 0 R H =(CHa)a™ N-C cl
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Table 1.12
Compd. R ' :T
ompd. >_ — . _
No. R (CHa); k m n chirality R (CHZPRS (CH,)5G-R®
0
122 CP_Q—CH{' 1 2 0 R H _(CH2)2-£‘;—C_©_OCH3
o L
123 Cr—@—CHz- 1 2 0 R H ‘(CHz)z'HN‘CQ
: ci
o CN
124 o< )cr 1 2 0 R H _(CHZ)Z_W';_@
~ ) o R ? <3
125 C CH; 1 2 H -(CHz)z-HN-C—Q‘O
R CF
O 3
126 o pjor 1 2 0 R H ‘(CHz)z‘{j{*a‘G
Q
127 o< pcHr 1 2 0 R H -(eremy 6=(_)-oF;
F
o CFa
128 o )cHr 1 2 0 R H -(CHZ)Z-F.;-C‘O
F
o fFa
129 C!—@-CHz- 1 2 0 R H —(CHz)z-u-C—Q
F
OCF
0 3
180 o pjoH- 1 2 0 R H -Hpy &
CFs
131 cn—@-—cm— 1 2 0 R H -(CHz)z-ﬁ-a =
%
132 Cr—O—CHz- 1 2 0 R H '(CHz)Z'HN'C‘Q
OgN
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Table 1.13
Compd. B, cH ' )
No. g2 (CHp); n chirality R3 —(CHz)‘S—ZS—(CH2).Q_G_Re
NO
133 |—< >—CH- 0 o 2
c 2 R H -(Crgl gy _Q
O
134 C‘_@' CHZ— 0 R H _(CHZ)Z_{:‘)_C_Q_ N02
Q
185 c—{_)~CHr o R H -(CHZ)Z-”C—Q
Br
Q
136 o )~CHy 0 R H ey o)
F
137 CI—OCHZ- 0 R H -(%h—g'é
Cl
oSl o
C CH>- i
138 o) ° R H ~(CHa)e N C
Q
139 o )-ChHe- 0 R H -(CH2>2-;;&C—QCI
Ci
Q
140 o )-Che 0 R H ~(rarr 6~
H;C
HaCO
141 ol-—©— CHy- 0 R H ~{CHa)o™ f-‘;é
Hy CO
o Cl
1 42 CI—Q CH,- 0 R H _(CHZ)Z_H.IC._Q
0
143 o )-Crr 0 R H -(Ham S _Y-er
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4
R —(CHZ%(CHZ)Q—G—RG

Table 1.14
Comp 2?'>(CH2)]_
144 o~ )-CHy-
145 o )-CHr
146 c—{_)~Chr
147 C@CHZ'
148 c—{_)-ChHe
149 o{_p-crr
150 or{_)-Chr
1561 o—{_)~CHr
152 o{_)-CHr
153 o{_)-CHr
154 o )-Crr

n chirality
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R

’ 9
"(CHz)z‘N‘C F
H
?
H -(CHz)z—Hc—Q—F

o
o emee(O~0)

H Q
~(cHalz=pr ¢ Y-cr,
0
H "
~(eralz=py ¢~ Y-cn,
(o]
]
H "(CHz)z‘{j'C—@“CH'zCH:
0O
"
H -(CHz)g—ﬂc—Q CN

‘(CHz)z"ﬁC Q
(o]
H ‘(_CHz)z"E"é

F

Q
H ~(CHa)= N C

E

F

F
H c N-g‘d
- H -
(CHa), N
F
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Table 1.15
C d R‘>_ ) )
ompd. —_ N _
Na " qar (CHa) k m n chirality R (CHZ)E-ZS-(CHa);G-RG
155 o )= 1 2 0 R H ~(Gr=tt S~ Y-oc,
H3CO

o)
n
=(CHa)z- ﬁ C-@- OCF,

156 Cl—@-CHz’ i 2 0 R H
157 c»——@—cx-iz- i 2 0 R H ‘(CHz)z'ﬁa
F3CO
158 Cr——@-CHz- 1 2 O R H —(CHZ)Z—E{-'CQ—@-CDZCH;‘
(@]
159 o )y~ 1 2 0 R H ~oHemty oL )
F;C
OF
160 CI—O—CHZ- 1 2 0 R H -(CHZ)Z-QE—Q
FC
oR F
161 Cl—@-CHz- 1 2 0 R H -(CHz)z-rgLE—G
.
o F
162 cr——@-cm- 1 2 0 R H -(CHz)z-ﬁ&Q—F
F
Q
163 o< yoH- 1 2 0 R H ety 6 )3
FsC
CFs
164 o )jcH- 1 2 0 R H ~(CHal N C
FaC
CH
165 o< )yct- 1 2 0 R H '(CHz)z‘ﬁ'g—O";Ha
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Table 1.16
R! )
Compd. CHx— k m n chiralit =% —-CH#— -RS
e l:{2>—( 2) ity R ( 2pR5(CH2)q—GR

s 9 CF4
166 cn—@—c:—iz- 1 2 0 R H —?H-}rj-c
CH,
(9 ? Br
167 CQ—@—CHZ- 1 2 0 R H —?H—ﬁ-c
CH,
() P Cl
168 m—@-—cm- 1t 2 0 R H —?H-m-c
CHj,
Cl
o R
169 o< )ch- 1 2 0 R H ~gHC cl
CHg
CF
& 9 ?
170 o )yCH- 1 2 0 R H ~GrC
CH, F
s
171 c.-@—caz- t 2 0 R H “?*ﬁ‘c‘@"@
CH;,
s P
172 c.—@—criz- 1 2 0 R H "f*ﬁ{'c'@
CH,
NO2
o §
173 Cl—O'CHz' i 2 0 R H —(fH-u-c
CHa,
CF
A P ’
174 Cr—-@-CHz- 1 2 0 R H ~CH-C
CHj
Br
@ P
175 m——@—cn-«z- 1 2 0 R H -QH'L\{C
CHs
Cl
w P
176 c|—®-CH2- 1 2 0 R H "C.!H*HN'C
CH,
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Table 1.17
Compd R! C ; Fﬂ“
. Ho)— ieali 3 —
o R2>_( 2) k m n chirality R (CH2)$(CH2)Q_G'RS
w P
ci CH 1 2 - '
177 —@- 2 0 R H cg:H-HN-c cl
CHs
CF
A f 3
178 Cr CHyp- 1 2 0 -
—@- 2 R H c;H-ﬁ-c
CH, F
G
179 o< )pch- 1 2 0 R H ~cin-c{ Yo
. CHy
AP
180 cr—-@—CHZ- 1 2 0 R H _(!;H.’_,\:_C
CH,
NO,
A P
c CH,- -
181 »—@— - 1 2 0 R H CH-C
CH,
CF
CHy O 3
182 cr—-@—cm- 1 2 0 R H —c,:H-ﬁc—Q
CHs
CEH;; ? Br
183 C"'@’CHz’ 1 2 0 R H —'CH-N-C—Q
CHj
cl
CHa ©
184 c»—-@—cm- 1 2 0 R H -CI:H-N-C—Q
CH,
cl
CH; O
185 cl CH 1 2 - C
—@- 2 0 R H CH-N-C cl
CHj
CF
CHy Q ?
186 CI—O—CHZ- 1 2 0 R H —CH-N-C
CH, -
CHy O
187 c>—@—cm- 1 2 0 R H -C'IH-N-C—Q—CI
CH;
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Table 1.18
Compd. R! : ) !}f“
ompd. Ho)— ot 3 - -
2 Rz>—(C 2) n chirality R (CHZDR5 (CHp)-G-RE
GHs @
188 CV-—OCHg- 0 R H —?H—N—C—@
CHs
NO
GHy Q@ 2
189 CI—Q-CHz‘ 0 R H —?H-}Ni-c
CH,
CF
A P 3
190 ci— >—CH- 0 R H —CHNC
| =
2
R P
191 cr——@—cm- 0 R H ~Hye
e
o
R P
192 Cf—Q—CHz- 0 R H —(i:H-l_rsf-c
Cl
AR P
193 cr—-@—c;—xz- 0 R H _fH'Ff;C o
5
o Q%
194 c CHa- 0 R H “VTH 'Q
éHz‘Q F
m f
—CHN-C (o]
195 c CH,- 0 R H ! H
e W
LI
Ho- )
196 COC 2 0 R H U l
s
@ P ’
197 cr—®—CH2~ 0 R H "f”‘%
e~ ]
s 9 CF4
198 c;—@-cm- 0 R H e
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Table 1.19
Compd R! H Fﬁ4
. CH,)— irali : —
No. R2>—( 2) k m n chirality R? (CHz)p—FT%-s-(CHZ)—q—G-FiB
Br
(S)
199 o )CH- 1 2 0 R H -fH-g@
cHp ]
S
o P c
200 c»——@—mr 1 2 0 R H R
o P~
201 cr—-@—cm— 1 "2 0 R H —HN-C a
5 f
202 cu—-@—cr—x2~ 1 2 0 R H RN
CHZ-Q F
9 §
203 o pch- 1 2 0 R H ~grre{ -0
s P
204 CP—@—CHz- 1 2 0 R H NS
o P~
205 c»—@—c:Hz— 1 2 0 R H TIHRC
@ 9~
206 Ci—@-CHz- 1 2 0 R H TR
(CHa)~§-CHy
Q
8r
e 9
207 cr—@—crlz- 1 2 0 R H RS
(CHy)y—§-CHy
o]
Cl
(5 %
208 m—@—cm- 1 2 0 R H B
(Crp)y=§ g
(e}
Cl
s 9
209 c»—@—cm- 1 2 0 R H g “
(CHz)z"g'CHJ
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Table 1.20
Compd R! )
No. : R2>-(CH2), k m n chirality R '—(CHz%(CHg)'q-G-RS
@ 9
210 o< )= 1 2 0 R H ~GH-A-C
(CH)=§-CH, F
(o]
(9 P
211 o< _pcH- 1 2 0 R H prireOre
(GHa)z-§-CH,
Q
__(aH_ P
212 o< )cH- 1 2 0 R H N
(@)~ CHy
o]
(9 9
213 o< ycH- 1 2 0 R H ~GH-N-C
{CH)y=§CH,
o]
(@]
214 o< pcHr 1 2 0 - H ~otate 6 )
O
215 Cf—@— CHg~- 1t 2 0 - H ~(CHa)s~ C_Q_ OCH;
0
216 o pcH 1 2 0 - H -t 6]
o OCH;
217 m—@—CHz— 1 2 0 - H ~(CHz)~C
H3;CO
218 co—-@—CHz- 1 2 0 - H ‘<CHz)z‘C‘©—°Ha
HaC
o F
219 C'—Q-CHZ' t 2 0 ) H -(CHZ)Z—E-Q—OCHg
O
220 CI—@—CH{' 1 2 0 - H -(CHZ)Z-E—Q—CHJ
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Table 1.21

R! )

Compd. (CHo)— n chiralit R —(CH Y'iCH G-RS
No. R2>— ) y ( 2pR5( 2
221 Cr—@-CHz' 0 - H ~(CHalz~C

0
222 Ct'-@'CHz' 0 - H —(CHz)z-‘C—Q—CI
Q@
223 C""O“ CHz~- 0 - H ={CHa)s~ C‘@‘ O(CH)3CH,
Q
224 cr—< >—CH2— 0] - H —CH,-S CHj3
o)
Q
225 Cl—O-CHz- 0 - H '(CHz)s'C'”—@
o OCH,4
226 C!—Q—CHZ’ 0 - H ~(CHg)3- C-N
o cl
227 o )-omr ° - : ~(CHa)~C-
@
228 Cr@—CHz- 0 - H _(CHz)a_C'nOOCHa
GHs  Q
229 Cr—@-CHz- 0 - H —mz-g;'sz-c-lr:J{—@—mg
%
- -GN >—F
230 cv—-@—cr—&z— 0 - H CHgHZ “N
0 0
231 C'_O—CHz’ O - H "(CHQ);"C'HN"O_C‘CH:‘

41



17 MAY 2002

"WO 99/25686 PCT/US98/23254

Table 1.22

Rt )

Compd. CH,)— hiralit ‘R —(C )_i_ —n6
. > (CHe) chirality R (CHzlg 1 (CHolT G-R
232 c—{_)-ChHr - H ~(CHg)y~C-N

?
233 cn—@—CHz- - H -(0H2>3-c-g-CHz@
CHa
234 C'—Q'CHz" - H -(CHa)a—é-H N/
535 e )-Cha- - H = CHy= CH: CHy= C-N- CHy o
l N
%
—~CHy-N-§
CHa
237 c»—@— CH;- - H —CHy=N- C-0- CH2©
o cl
238 o—{_)-oHr - H —QHOC'Q—O
CHs
0 CFs
239 O—CHz- S H —CHZ—HN-C‘O
CF3
S H P
240 CHy -CHg—HN-C
o 0 CF3
241 C}.CHz_ S H —CHZ—}N{-C‘O
o CFy
S H

242 c@—CHz—

?-Q
_CHz"‘N'C
H
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Table 1.23

4
Compd. 2;>—(CH2),— k m n chirality R _(CHZ)—ip . (CHa)g G-R®
R

No.

243

244

245

246

247

248

249

250

251

252

253

Ci

Crone
Ci

CHz"

(@] ; n ;
; 0
O (@] 3:
< -~

i ) -nt

Q
&) ™
|

HaC

.

ch CHz‘

0 S
0 S
0 S
0 S
0 S
0 S
0 S
0 S
0 S
0 S
0 S

—CHZ—N—C—Q
H
P CF»
—CHZ_N'C'@
H
——
H
0 " CF,
o b
H
P CF3
—CHQ—N"C_@
H
? CF,
—CHZ_N‘C_@
H
? CF3
)
—CHZ—N‘C
H
9 CFj
|
—CH~N-C
H
P CF3
—CHz—N-c-O
H
9 CFq
—CHz“N'C
H
CF3

P
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Table 1.24
R! )
Compd. CH,)— n chiralit R —(CH )—T— -R®
o R2>-( o) irality R ( 2513 (CH,)7G-R
N02 9 CFS
254 ¢ CHs ¢ S H —CHN-C
, H
02 ? CF.’!
255 bCHz' 0 S H —CHZ—HN-C-Q
CFs
256 ozN—@-CHz- 0 S H ‘CHz‘N‘g‘@
H
CFs 0 CFa
257 C}‘CH{' o S H —cm—g—c—@
CFa
258 O'?H_ 6 S H —CHZ—N-E'Q
CO,CHZCHy H
CF3
259 Q_?H_ 0 S H -—CHZ-N-E-G
CHs H
Ci (P CF,
260 Q’CHT 0 S H —CHZ—N-IC—Q
. H
0 CFa
261 F3C—©—CH2- 0 S H "CHg‘N‘C’@
H
Be 0 CFa
262 O—CHr o 8 H —-CHz—h‘—c-@
B 0 CF3
263 @_CHz_ 0 S H -—CHZ—E_CO
O ath
264 0 S H —CHz—N-C—@
H
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Table 1.25
R! )
Compd. CHo)— n chiralit ‘R —(CH )—i—CH G-R®
et ’ ehs Crel
CF3
265 BF—O—CH"" 0 S H ‘CHz“N'E‘@
H
CF3
266 (()b—CHz- 6 S H —CHz—ﬁ-g—@
OCH3 0 CFy
267 O.CHZ_ 0 S H "’CHZ"H‘C"@
o 0 CFa
268 ;-bc-c-ﬁ-@—c-lr 0 S H -—CH"’—ﬁ-lC_@
o CF3
269  HyC-S CHy- o S H —CHZ—N-C—O
& H
H4CO2 o CFs
270 bCHz' o S H —CHZ—”-C‘O
0 CF3
271 CHy~ 0 S H -—CHZ-&J-IC—G
F .
. 0 CFa
272 HO~{_)-CHr o s H —CHQ—H-C—O
oN 0 CF3
273 O—CHZ- O S H —CHz"ﬁ'é‘O
N 0 CF3
274 b_CHz_ 0 S H —CHz-u-C"G
0 CFy
275  No_)-Chr 0o S H “CHz‘HN'C’O
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Table 1.26
4
1
Compd- R~ )~ ¢ m n chirall ‘R —(CH )—T—(CH G-R®
No. g () ’ ekl (el
0 CFs
276 F~C§—CH2- t 2 0 S H —CHg-ﬁ-C—O
0 CF,
277 { ) 1 2 0 s H W @

CF;

278 H,oozc—Q—CHz- i 2 0 S H -CHz"ﬁ'g‘@

CF3
- P

279 FaCO'Q_CH2 t 2 0 8 H —CHZ—Q-C-@
F3C ? CFJ

280 bCHz" 1t 2 0 S H -—CHZ—h}-C—Q
. 0 CFs

281 HO,C CH 1 2 0 S H —CHZ—N-C—@

H

0 CF3

282  (HiCKC Hs 12 0 S H —caz—ﬁ-c—Q
HJ 9 CF3

283 ¥ rCHz 1 2 0 S H _CHE_EL'C_@

CH,

o )¢ o "

284 é 1 2 0 S H "CHz“{‘_{‘C—Q
0 CF3

285 @—CHz- 12 0 R H —CHz—E{-C‘O
CFa

286 d_CHZ_ 1 2 0 R H _CHz-ﬁ-g‘Q
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Table 1.27
4
1
Compd. R (CHo)— n chiralit R —(CH )—i CH,)=—G-R®
No. R>_ 2)j Y (CH, D s ( 2)q—
Cl 9 CFB
287 C}-—cm— ¢ R H —CHZ—HN-C—@
Cl o CF3
28 o Cpour ° " ey
Ci ? CF,
289 Q-CHz— 0 R H —CHZ—”—C-Q
cl
CH3 ﬁ) CFS
290 CHy 0 R H —CHZ—'_I\:-C—@
R ﬁ) CF3
291 @"CHZ_ 0 R H —CHQ_’:}'CO
c 0 CF3
292 b_CHZ_ 0 R H —CHz—ﬁ‘C‘O
c 0 CF,
293 C,_b_c,.,z_ 0 R H —CHZ-{\_IJ-C‘O
294 b‘c”z‘ o R H -CHZ-}TCQ
Fy 0 CF3
295 b_CHZ_ 0 R H "'CH{"{:{"&
Hy 0 CFa
0 CF,
297 F—O-CHz' 0 R H —CHz—ﬁ-C‘O
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Table 1.28

) 17 MAY 2002

1

Compd. R CHo)—
No. R2>_( 2

298 H;,CO—@-CHz-
299 HJC—Q—CHz_

300 c»—@—cm—
0.
301 b’c’” -

302 0N )-CHr

303 C}—wz-
04 S)f

CO,CH,CHs

305 @‘?”'

CHs

Cl

306 Q»cx—cz—
(o}

307  FaC_)CHr

Br

308 O_CHZ_

n chirality
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R

PCT/US98/23254
4
R —(CHZ)EES—(CHZ)Q—G—RG
CF5
; S
- CHE"'N'C
H
CF;
" e
H
CF,
: S
. H
CF,
: &0
—CHy—N-C
H
CF,
. Lo
H
CF3
. e
. —CHz"'N'C
H
CF;
" 8
—CHZ_N"C
H
CF3
" L
"'CHQ"N"C
H
CF3
H ?
—CHg_N"'C
H
CFs
H ?
—CHz"‘N‘C
H
CF,

P
H =GHzN-C

48



17 MAY 2002

"WO 99/25686 PCT/US98/23254
Table 1.29
Rt )
Compd. CH.,)— .t ‘@3 - )_i_ -6
No. R>( 2) n chirality R (CH2pR5 (CHR)gG-R
B 0 CF,
309 @—CHZ— 0 R H —CHz—n-C-@
(O o R ’ e~
0 —CH.—N=
31 ot CHy c—{j
CF,
311 e )crr °o R H -caz-N-g—@
H
CFa
(
312 Ob,%_ 0o R H _CHz_ﬁ_g O
OCH3 P CFS
313 C}'CH? © R H —CHz—ﬁ-CO
CF
314 od o R H P ’
H,c-c-u—@-cl-lz- —CH2~HN-C
0 CF,
315 HC-g{ )-Cir o R H _CHZ_N_E_@
f'o) H
H3002 P CFJ
31 6 b‘CHf- 0 R H —CHz—ﬁ'CG
0 CF,
y H
0 CFs
H
319 CHy 0 R H —CHZ—%:—CO
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Table 1.30
R 4
Compd. > CHa)— k m n chiralit R —(CH y—i— CH,)=—G-R®
No. = (CHz } 4 (CH, p RS ( Z)q_
N 9 CFy
320 Z}CHZ_ 1 2 0 R H ot _@
CF,
321 NC—@-CHg- 1 2 0 R H _CHZ_N_E _O
H
0 CFqy
322 F—dcm- t 2 0 R H '"CHz"HN‘C_O

CF,

323 (Y )po- 1 2 0 R H _CHZ_HN_E_O

CF3

H

CF,

325 FaCO‘Q—CHZ‘ T2 0 R H -—CH;—N—@O
H
FsC 0 CF3
326 b_CH ~ 1 2 0 R H —CHZ—N-C—O
H .

CF3

327 HOzc—@—CHf i 2 0 R H —CHz-g-@—@

CF3

328 (H3C)3C~O-G-iz- i 2 0 R H —CHz-N-EO
H
Hs 0 CFs
329 {O-CHr 2 0 R H —CHz-N-C—O
H

o]
330 o poH- 0 3 1 - H ~cHep €

-l
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Table 1.31
R 4
Compd. >—(CH )— K irali ‘p3 - -p6
2 chiralit R CH CH,)=-G-R
No. R ’ Y ( 2pRs( 2
CH
O 3
331 CI—O-CHz- 0 - H —CHZ-”-E _@
o OCHg
332 Ci—-@-CHz- 0 - H —CH;E—CQ—OCH;,
OCH,
i N
333 cr—@-—cm— 0 - H ~CHg € &
¢
334 o )-ctr O . H ~crp 6~ H-cri
NO,
335 cr—-@—c;—az- 0 - H —GHyN-C
o CFa
336 cn—@—cm— 0 - H "CHz"HN‘& _@
%
337 cn—@—cw— 0 - H "CHZ'ﬁ‘C'Q
HaC
@
338 cr—< >—CH- 0 - H —CHy-N-C
2 CHy
o CF3
339 o ) O R H ~onr O
o CF,
340 o p-cHr O S H P
]
341 o )-cHr O . H ~(Cha)e~-C
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Table 1.32
o 4
Compd. >—(CH )= k m n chiralit R —(CH )—LCH G-RS
No. " 2)j Y ( 2pR5( 2)q_
CHy O
343 o o O 3 1 - H “pEe
CH(CHa)2
344 o poHr 0 3 1 - H ~GH NG
CH,CH(CHa);
345 co—@-—cm— 0 38 1 - H ~(CHg)s~C
o F
346 Ct—O-CHa‘ o 3 1 - H -(CHZ)Q—&—Q—OCH;,
@
347 o Jomr 0 8 1 - H ’(CHz)z'C“< Y-CHs
HsC
@
348 m—@—cm— 0o 3 1 - H —(CHZ)Z—C—Q—CH:;
Q
349 cn—-< >—CH— o 3 1 - H —CH2-§-< >—CH3
: o)
@
350 cr—O—CHz- o 3 1 - H —CHz—ﬁ-ﬁ,—Q—CHa
o}
351 cr—-@—cm— o 3 1 - H _CHZ-N-E': O-CH2~®
[of
#
352 Cr—Q—CHz- o 3 1 - H —-CH-OCH
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Table 1.33
R! )

Compd. CH,)— chirali ‘@3 ~(C )_i -R6
o R}-( 2) k m n chirality R ( HQDRS (CHp)7G-R
353 c¢—©—CH2- T 2 1 - H ~CH2~'I:'J-&

354 CP‘@‘CHZ" 1 3 0 - H _CHZ-HN.&
o CHa
355 o )ci- 1 3 0 - H s _@
H
n N
356 o pcr 1 3 0 - H ~cre &
@
357 o )CH- 1 3 0 - H "'CHz‘*_f‘{'C"Q
HaC
o  CFs
358 cr—@-CHz- 13 0 - H —CHz—l‘gl-é
%
359 CI—'@—CHz" 1 3 0 - H '(CHZ)Z'}TC—@
Q
360 CI—-@— CHgp- 1 3 0 - H ‘(CHz)z‘{};‘C"Q‘ NO,
Q
361 o< pcHs 1 3 0 - H —(CHyy=C
362 cn—©—CH2- i 3 0 - H -(cHz),~'c': OCHj
363 cr—@—cm— i 3 0 - H ‘(CHz)a"‘é /s|
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Table 1.34
R! ‘
Compd. (CH)~ k m n chirality B —(CHJ—T—(CHZ)—G-RS
No. R2>— l P RS q
OCH,
]
364 o< o 1 3 0 - H ~(CHg)p~C
HaCO
365 o )ch- 1 3 0 - H ~(CHy)s C—Q—CH3
HaC
o F
366 cr—@- CHr 1 3 0 - H ~(CHa)p- 5—@- OCHj,4
Q
367 CP—O‘ CH,- 1t 3 0 - H - (CHo)m C—@- CHg
368 cn——@- CH,- i 3 0 - H -(CHz)z-E':
Q
369 cr—@— cCHr 1 3 0 - H ~(CHg)s C‘@" cl
?
370 o pcHr 1 3 0 - H ~ (e eI O(CH)CHy
L} 9
371 cr—-< >-CH -1 3 0 - H ~(CHz)-C S-CHs
: o)
Q
372 - cr—< >—CH - 1. 3 0 - H ~CHy-$ CHy
‘ o}
"
373 CV—Q‘CHZ' 1 3 0 - H ~(CHa)s= C.H
OCHg
"
374 Cf_@_ CHZ- 1 3 0 - H -(CHZ)J— C- N
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Table 1.35
Al )
Compd. (CH)— & n chiralit R —(CH )-i—(CH YGRS
No. Fl> ) Y 2p RS 24
o C
375 C CHz~ 0 - -(CH,);-C- M_O
P
376 cr-O-CHz’ 0 - ~(CHy)s~C- g—@—ocm
GHa O
377 cn——@- CHy~ 0 - -—CHz-g;SHz—C- ﬁ—@—a
%
378 cr—@— CH,~ 0 - _CHZéCHZ' C'E’_Q—F
% %
379 cn—-@- CHg~ 0 - -(CHp)s- C- u—@- C-CHjy
380 o )-CHr o - ~(oHals- - o)
?
381 cu—-@-c:Hz- 0 - —CHZ-HME—Q— CHz
382 c»—@—cr«z- 0 - —CHZ-H-C-O-CHZ-Q
0 ol
383 cv—@—cm— 0 - ~GHO-CN
CHj
0 CH3
384 CI—O-CHz- o - —CHz‘HN"C‘O
0 NO,
385 Cl_'@"CHz' 0 - --CHz—ﬁ—C—O

55



t

17 MAY 2002

WO 99/25686 PCT/US98/23254
Table 1.36
R - )
Compd. (CH)— &k n chiralit R —(CH )—i—(CH G-R®
No. R ! g -t 2T
P
386 { )CHr 2 0 - H —onr &)
e 2 2 0 - H W
387 )-cr cr o)
0 NO,
388 Q—CHz— 2 o - H —-CHZ-N-ICO
H
P
389 @-CHz- 2 0 - H —CH?_—er:—C—{}—COZCt-r3
0 CFa
390  { )orr 2 o - H —cHrd _@
0 CFs
391 o 2 o - H —-CHZ—HN-C—Q
F
0 OCF3
- - |
392 { )cHr 2 0 H —ord _@
9 Br
- - |
393 @-CHZ 2 0 H __CHZ__EI_C_@
0 ci
- - |
394 @—CHz 2 0 H —CHZ-HN'C_O
395 @—cr-lz- 2 0 - H —CHZ—{:IJ-‘C Br
P
396 e 2 o - H - e ¢
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Compd. R>—CH }— K
No, g2 T

n chirality R

4
'—(CHZ)—i—p T (CHo)sG-R®

397

398

399

400

401

402

403

404

405

406

407

0o - H
0o - H
o - H
0o - H
o - H
o - H
o - H
o - H
o - H
o - H
o - H

Cl

:
-CHz—N-C—< />—cr
H
~(CH —N@—@
2)2 N

"((-"'P"z)z‘}_lf‘*'c?E

NO,

et
(CH3)z ﬁ'c

—<CHz)z-g-c-©—ooacHa

CF3
26
~(CHz)r=N-C

CFs

(CH —N—E—-Q
2)2 N

F

OCF3

w0
~(CHa)mN-C
Br
P
-(CHZ);,_—L\{:—C-O
- Ci

- @—G
(CHa); u‘
"(CHz)z"N-g"@—Br
H
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Table 1.38
Compd. R 4
ompa. >(CH -k n chirali R - )—i— -R®
el 2) ality R (CH, pp (CHp)G-R
408 ety ° - ) —(CH2>2~HN-§~C§—F
P Ci
409 @-CHz' 0 - H —(CHz)Z—ﬁl—c—Q-CI
s P
410 Q—CHZ— 0 - H —PHNC
CH,CH(CH3),
s f
411 @—CHZ- o - H “f”“ﬁ"c -
CH,CH(CHy),
NO,
9 P
412 )-cnr o - H “f”‘ﬁ‘c"@
CHCH(CHg); .
o P
413 s o - H ~ghop-e~_)-co:cH;
CH,CH(CH3),
CF5
(9
414 @—CHz— 0 - H —-?H—g-g
CH,CH(CHa),
. CFa
415 )-CHr o - H —EHN-C
CH,CH(CHj), .F
S ? OCF;
416 @—CHZ- 0 - H —?H—HN-E
CH,CH(CHy),
& A~
417 )cHr o - H ~GHoio
CH,CH{CHa), -
@ 9~
418 )-cHr o - H ~(H-N-C
CH,yCH(CH3)a
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Table 1.39
R 4
Compd. CHa~ & n chiralit R ~ )——i— -RS
No R (CHo) m irality R <CH2pR5(CH2)q—G R

419 @—c:az- 2 2 0 - H —(?H—E-g—-@—&

CHZCHI(CH,),

s P
CH-~ 2 0 - -
20  Orow 2 g et
CH,CH(CHa),

ﬁ) Cl

(S)
CH,- - =
421 @— 2 2 2 0 H fH—g—C o]
CH,CH(CHa)»

G
422 o 2 2 0 - H ~Che-
CH,CH(CH3),

423 Cronr 2 2 0 - H _(g’H_HN_@ QO

CH,CH(CHa);

' @ P
a2 powr 2 2 0 - H ~Chi
CH,CH(CHa)a

GO ¢

CH,CH{CHa)a

NO,

CFy
426 @—cn— 2 2 0 H —(g)H—N-ﬁC?
2 - o

CH,CH(CHa),

@ 9~

427 ()oe 2 2 0 - H ~chd

CH,CH(CHa), F

( 0 OCF3

R) )

428 O—CHZ- 2 2 0 - H —cg:H-ﬁ-c
CH,CH(CHa)z

Br

w P

429 C)ee 2 2 0 - H ~Gr-prC
CH,CH(CHa):
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Table 1.40
R 4
Compd. >—(CH Y— k chiralit R —(CH )—LCH G-RS
No. R 2% Y (CHaJ5 F{S( 2)g
ct
m P
430 @—c:—az— - H ~GH-N-C
CH,CH(CHa)s
@ P
431 {)-cre - H ‘?”"HN‘C‘@‘B'
CH,CH(CH3),
w P
432 )-comr - H —ry-c{
CH,CH(CHa),
w R~
433 @-cm— - H —-gr-&—u—c—@-m
CH,CH(CHa)s
434 c+—©—cx—12- - H —CHz—ﬁ-g—Q
435 C'—O‘CHz‘ - H —CHz—N-g
H
0 NO,
436 c—{_)-Chr - H —CHz-w'c—@
H
437 C’_©_CH2_ - H _CHZ_ﬁ_E—Q_COZCHEI
0 CFa
438 C'—-@-CHz‘ - H "CHz"N'&
H
0 CF4
439 Ct—-O—CHz— - H —CHz—HN-c
F
0 OCF,4
440 o _)-Crr - H -cnz—m-@
H
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Table 1.41
Compd. R 4
om . — i i ) -—
NoF.) R2>—(CH2), k m n chirality R? (CHQ)-F;ES-(CHg)h—G-RG
Br
441 c*—@-CHz' 13 1 - H —CHZ—N-E‘O
H
cl
442 c»—-@—CHz- 1 3 1 - H -CH,_—N-E-@
H
_ 7
443 c+—©—cm 1 3 1 - H —CHz—h'-C—@—Br
444 cv—@-cm— i 3 1 - H _CHZ_N,EdF
H
cl
445 cr—@—CHa- 13 1 - H —CHZ—N-lCCP-Q-CI
H
7
446 C""'@—CHz' 1 3 1 - H ’(CHz)z'ﬁ‘C"@
447 CP—@—CHz- 1 3 1 - H —(CHZ)Z—N-E
H
Mo
448 C*—@—CHT 1 3 1 - H —(CHz)z—N—E—Q
H
449 o poHr 1 3 1 - H —(CHz)g-ﬁ—g—Q—mzCHa
o CF3
450 Ci—@-CHz- 1 3 1 - H -(CHz)g—N-C‘@
H
0 CFa
451 o o 1 3 1 - H ~(CH2>2—HN~'C—Q
F
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Table 1.42
- 4
Compd. >-(CH2)— k m n chirality R? —(CH )—T-(CH G-R®
No. R ) 2k ms 2T
o OCF4
452 oo 1 3 1 - : -(CHz>z-g~c—©
? Br
453 C‘—Q—CHT T 3 1 - H —(CHZ)Z-lr:{.‘-C‘O
‘ 0 Cl
454 c»——@-criz- 1 3 1 - H -(CHz)z-HN-C—O
455 o pcHm 1 3 1 - H _(CHz)z_,,j_g_Q_Br
456 c»——@—cm« 1 3 1 - H -(CHz)z—ﬁ-E'dF
0 cl
458 m—@— CH 2 2 1 - H ~CHy~\-C
o CH,
459 o o 2 2 1 - H ey H”CO
@
460 o~ o 2 2 1 - H — CHy ﬁCO— CHa
CFy
461 cr—@-cm— 2 2 1 - H —CHy NG _@
Q
462 cr——@-cr«z- 2 2 1 - H —CHm C‘Q
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Table 1.43
Compd. R X
ompd. >—(CH )~ chiralit R? - ~R®
A 2) y R (CHZ)'i—pRS (CH)-G~R
463 Cr—O—CHz- - H —CHz-nlu-'c'
CH,
464 cv—@-cm- - H = CHy- (-G OCH;
OCH;
> N
465 cr—@—crxz- - H ~CH2-£1]~E: /_
NO
0 2
466 C"@‘CHz' i} H —cuz-ﬁc'-Q
o Br
467 cr—@— - H —CHz-gé _@
N(CHaz)2
0
468 o ) ; H .
. OCH
0] 3
469 o _)-cHy - H CH N _@
H
0
1
470 Cl—@—CHz H —-CH;—{:{!—C-@-CN
Q
471 CP—O_CHz" e H —CHZ-N'C COZCHa
0 o
] 0
472 C“'@‘CH:‘ - H —CHZ-HC C
~ @ Q
473 ok )-cHr - H ~CH~N-C C-CHy
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Table 1.44
R 4
Cohﬁ?d- R>—(CH2),— K chirality R —(CHg)b%s-(CHz);G—RS
474 c»—@—cm— 2 - H —CHz—ﬁé CF,
o
475 Cf_O_ CHo~ 2 - H —CHqy— t')' C—Q_ CH(CHa3)2
0
476 cr—@—CHz- 2 - H —CHg—”-'Cl—Q—NOZ
o}
477 cu—O-CHz- 2 - H —m;g&—@—ocmcmh
Q
a8 olOronr 2 - ~onjredd
HC
479 o _)cHr 2 - H ~cryoy &
480 Cr—@-CHZ- 2 - H —CH~NC—C |
H O™ gr
Q
481 o )-CHr 2 . H ~ -ty =]
o St
482 Cr—@-CHz- 2 - H -CHZ-HE—Q
Q
. . H —CHp-NC—¢ |
483 o )CHr 2 Lt
_ - " /
484 m—@—cm— 2 - H CHz HC—@{D
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Table 1.45
R 4
Compd. ;}-CH - chiralit R —(CH )i— -R8
No. A (CHa); y R ( ZpRs (CHa)gGR
CFs
485 cr—-@-%- - H ’CHz‘{j‘C"?
CFs
CN
0]
486 Cr—Q-CHz' - R —CHZ—N&—@
H
o O
487 o )-CHe - H ~CHp=N c—@
NH
le) 2
488 o< )-oHr : H ~CHg N 'c'-@
o [FF
489 m——@—cm— - H ~CHp-N C—Q
FaC
OCH,CH
0 2 3
490 o _)-chHr - H —CH N c":-@
ok fCFs
491 cr—@—criz- - H ~CHym ﬁé':
OCF3
492 Cr—@-cHz- - H —~CH,— N é—@
CL CFs
493 cr@-cm— - H ~CHp-N <'5
o fCFa
n
494 cr—@—cm- - H ~CH- N c-@
F
o CFa
495 co—@—cnz- - H ~CHy~ N C-Q

m
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Table 1.46

R! )

Compd. (CH— k m n chirality R —(CHQ)—i(CHz)—G-F{S
No. R> l pRS q
496 Cr—O—CHz- 2 2 1 - H —CHrﬁ&—@-F

HO  CH(CH,),
0
497 Cl—@—CHz- 2 2 1 - H 'CHz",,"flcl‘@
NH2 CF3
498 o< pcHm 2 2 1 - H ~CHyN-C
499 cr——@—CHz- 2 2 1 - H —CHz—N-E-Q—N(CHa)Z
?
500 o )pcH- 2 2 1 - H —cHz—ﬁc—Q—ocm
o NO,
501 C'—Q—CHz- 2 2 1 - H —CHgz=N-C
Br
NO,
502 o poH- 2 2 1 - H ~or _@_F
o NO,
503 C"‘@“-’Hz‘ 2 2 1 - H —CHz-ﬁ-C‘Q‘m
0 OCHs
504 o poHs 2 2 1 - H ~CHz~N-C
OCHs
| NO,
505 o )CHr 2 2 1 - H _CHZ_Ng_O_B,
? /
- - —CHp-N-C< |
506 c»—C}-CH2 2 2 1 H 2 ol v,
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Table 1.47
R 4
Compd. ;>-(CH2)1— n chirality R —(CHZ)Ei(CHQ)’Q_G—RS
No. R RS
oaC
507 C'_@_CHz- 1 - H ~CHp-NC4 ]
H o]
0
! CHy- 1 - H —CHa~ N
508 C_@' 2 CH, H-C_(S\/O
oBr
509 C'—O‘CHZ' 1 - H —CHZ-N-E‘:@
H S
" CH3
510 Cl—'< >_CH‘ 1 - H —CH~N-C /}
’ *H o CHs
511 C|—< >"CH2“ 1 - H -CHZ—N'& 7
H 0™ c(CHy)
CN
CHCHj,
c CHj~ 1 - H @
512 +—< >— 2 el
"C-CH;
CHy~ 1 - H o
513 cn——@— 2 Coterel
?
514 Cr—@- CHy- 1 - H ~CHyp- ﬁ' c—@— C(CH3)a
515 C*—@- CH,- 1 - H —CH,- HN—E': CH,OH
0 CF
516 HzN—Q—CHa‘ 1 - H —CHZ—H-C“@
Hz P CFS
517 b_CHz_ 1 - H —CHz—ﬁ‘C‘@
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Table 1.48
Compd. R 4
ompd. >—CH - k m n chiralit 33 —(C )—T- ~-R6
N g (CHy); y R (CH, P s (CHa)TG-R
NH, 9 CFq
518 C}‘CHT 2 2 1 - H —CHZ,-E-C—Q
o 0 CF,
19 Oroprow 2 2 1 - " ~onrge e
CF;,

520 c

CHe 2 2 1 - —CH _CHZ_}?@ _@

521 C

aWs
-
502 o pcHr 2 2 1 - _CE? O "CH""L‘T?
~
aVs

523 C CH- 2 2 1 - — CHN-
—(CHa)CH_) “H
524 C CHr 2 2 1 - @ ~CH N-O-<>
—CHZCH—O i
QS\(-CH;,
525  C CH~ 2 2 1 . H 9_@0
—CHz=N-C
H
f
526 c CH- 2 2 1 - H —CHz—N-C—G

NS
527 Cl-@- CHr 2 2 1 - H "C“f';f’g‘@
~

9 CH3

FaC

528 c
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Table 1.49
Compd R! ‘
. go— H H 3 — _ 6
No, R2>—(CH2), k m n chirality R (CHZ)i—pRs (CHo)gG-R
P~ NO2
CHy~ - —CH~
529 o _)-CHr 2 1 H erey-e~CY
530 C—{ )-CHr 2 1 - H o f?_g
Cr e e
0 CHy
531 aX_)-oHr 2 L H —CHz-ffC‘&s
Q CHj
532 cr—-@—cw 2 1 - H “CHz“HN‘C‘Cg
HaC
f
533 Ct—O—CHz— 2 i - H —CHZ—HN-C—C')
HaC
? NO,
534 CI—-O'CHZ- 2 1 - H —CHZ—I":*}-C—Q/
HaC
N
535 o )-Crr 2 1 - H N “@
Hao—Qo
- - —CHpN-C
536 C(—O—CHZ 2 1 H N N
HaC
1% C(CHa)a
537 cc—-@—cm- 2 1 - H —CHz'H'\*C'Cg
HaC
P
538 CI—O—CHZ- 2 i - H —CHz—ﬁ-'c Y
HKC
? CHj
539 cr—-@—cnz- 2 1 - H —CHz—l_r\i-c—Cg
FC
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Table 1.50
Compd. R :
ompd. — irali —
No|.3 R><CH2)’ n chirality R (CHz)'%S_ (CHp)G-R®
540 C?’@'CH{' 1 - H _CHZ_N_E_(/N\/@
H |
CHy
NO,
541  c—{ )-CHr T H ~CHz=N-C
H,N
CH,CH;
542 or{_)-CHr 1 - H —CHZ—HN-E—G
P
543 cr—-@-cm— 1 - H —CHZ—‘_r\{-c—C>—CHch3
544 cr—Q-CHz- 1 - H _CHz"ﬁ‘E'd
o _F
|
545 CP‘O"CHz' LI H "C“z‘ﬁ'C‘Q
c
P
. cf ‘c
I? .
547 c CHz"‘ 1 - H '—CHz_H'C—Q_CI
C cl
cl
548 c—{_)-ChHr - H —CHC
cl
cl
l
549 cr—@—cHz' 1 - H —CHz-N-C
02N :
550 C,-O—CHz- 1 - H -CHz"HN'C
o,N

70



)

17 MAY 2002

WO 99/25686 PCT/US98/23254
Table 1.51
Compd R>— ' )‘i
med. (CHo)~ n chirality R® —(CHa P s (CHp)y G-R®
CH,
551 Cr—@-CHz‘ 1 - H -—CHz—Hl\F@-CHz-C}
CFs
5§52 Cl_@’°”2‘ 1 ) H —CHZ—HN-E-CHZ—O
0 CFs
553 c{_)-CHe T H ‘C”z',ﬁ"C'C-HZQ
CF,
¢ F
554 cr{_)-CHr 1 - H “C”z‘ﬂ'c'@
H
1% ~-C
555  cr{_)-Chr T H ~oney oY
H
Q CHj
556 Cr—O—CHz" 1 - H —CHZ'E'C‘(/N\/@/
H
557 Cl’—®_ CHz- 1 - H —(CHz)z' !_I\{'EJ
CHy O
558 c Ch 1 i H e i
,_G_ ; CHrN-C
o _FF
559  c—{ )-Ctr LA H ‘C""E&Q
CHg CF3
o ON
i
CH_ - - "*"N'C
560  C—{_)-Cts 1 H FeH
CHy
0 Br
1 CH - - "La'@
561 o—{_)-CH: 1 H i:-H
3
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Table 1.52
Compd. R! ,_Ti
mpd. R)—(CHZ),--— k m n chiraliy R —(CH2pH5 (CHp)eG-R®
0 Cl
562 m—@—CHz- 2 2 1 - H —(iJH-N-&—Q
CHj
CF,
563 of; CHy~ 2 2 1 - H - C
.Q_ , cwa&c‘@
CHy F,C
OCH,CH;
564  c{ )CH~ 2 2 1 - ~CHNC
2 H HNC
CH,
oR CFa
c CHr 2 2 1 - - —@
565 o )-CH H GG
CHj,
OCF4
566 ci CH 2 2 1 - H -CH-N-CHJ—O
‘@' 2 |
CHj;
0C
567 cr—@—%— 2 2 1 - H —?wﬁc@
CH, CF,
F
568 co—Q—CHz- 2 2 1 - H —CI:H-}_I\fC‘@
CHj, CF3
0 CF3
569 o—{ JCHr 2 2 1 - H —?HECQ
CH; F
o CFq
570 o JCHr 2 2 1 - H —c‘zwﬁc—Q-F
CHj
o”; CH(Cralz
571 ci CH 2 2 1 - H ~CHNC
'@' 2 \
CH4
JeN R
572 CI—OCHz- 2 2 1 - H —C‘:H-ﬁ-é—@
CH;
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Table 1.53
Compd. R L 7_14
ol\gr;p. R2>—(CH2),— k m n chirality R —(CHy)5 S(CHe)a—G-Rs
. R
OBr
_ [} /
573 CP—@-CHZ 2 2 1 - H clsl-l—ﬁ-c—g;ﬂ
CH;
- Al
574 m—@—cm— 2 2 1 - H G e Slar
CH,
o
H]
_ ) —cHnC— |
575 c;._@—m«z 2 2 1 H O o o
CHs
. i ~cHnC— ]
576 cx—-@—cm 2 2 1 H [ H 0™ scH,
CHa
HC
o]
577 Cl—@—CHg- 2 2 1 - H -?Hﬁc—/)oj
CHs
0
- ~d
578 o )CHm 2 2 1 - H oy~
CH3
v g
579 o pCHm 2 2 1 - H -?*,I;*C-/ﬁ\,@
CHa
_ 1 /
580 co—-@-cm— 2 2 1 - H : i:ﬁc—(sj*cm
3
0
- " /
581 o )JCH- 2 2 1 - H ?*ﬁc‘(sj
CHy
HC
9—)]
582 o )~ 2 2 1 - H —eric{]
CHs
®
583 cn—@—cm— 2 2 1 - H "?*ﬁc—(h;@
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Table 1.54
R 4
Cor\?;?d‘ R>’(CH2)F n chirality R3 —(CHz)a-zs—(CHz)a_G_Rs
-c:—*—wg C
584  c—(_)-CHr - H e ¢
CHj
1%
585  c{_)-CHr 1 - H ~crep o~ -on
CHs
1%
586 C!—@-CHz- 1 . H —?H—N-C—Q—CI
CHa
@
587 Cl—@‘CHZ" 1 - H —CI)H-”C CF3
CHy
P
588 CF—@-CHZ- 1 - H —C‘IH-N-C-Q—NHZ
CHy
?
589  c{_)-CHr 1 - H ~Gte {_-cioma)
CHy
590  c{_)-CHr 1 - H ~CHNC CH(CHalz
CH,
9
591 c:—@—cm— 1 - H —ClZH-N-C—Q-N(CHa)z
CH;
¢
592 m—@—cuz- 1 . H ~GH N OCHj
CHs
?
593 c:——@—cm- 1 . H —(IDH-N-C-Q—CHZOH
CHa
¢
594 CI—O—CHZ- 1 . H —(‘ZH-{;}-C OH
CHy
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Table 1.55
Compd. R 4
ompd. >CH — k m n chiralit R’ - )’i— ~-RS
Ne . (CHy); irality R (CH, pR5 (CHy)7G-R

Hy
? !
596 o pcH- 2 2 1 - H -G _)-C-on
CHj
Q
C-CH.
597 o )CH- 2 2 1 - H _?ﬁﬁi J
CHj
?
598 o~ )CHr 2 2 1 - H Raiiad
CHy
n"
599 cr——@—cm— 2 2 1 - H —griye 4
CH;  CH,
%
} ) ~crnc— ]
600 o )CHr 2 2 1 H LR 07e
3
QCHjz
601 cr—@—c&-«z- 2 2 1 - H ‘?H‘N&
CHa
e} N(CH3)2
. 602 CP—@-—CHQ- 2 2 1 - H '?*"ﬁ'c
CHy
NH,
603 cr—@—cm- 2 2 1 - H “f“‘”a
CH,
L? /|
604 o pCHr 2 2 1 - H "?*'ﬁc_(p
CHs H
D A~
805 o pcHr 2 2 1 - H ~gcCh
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Table 1.56
Compd. R’ ’
om . — H H ° —
No? R>(CH2)‘ k m n chirality R? (CHZ%(CHZ);G—RG
T ~
606 CJ—@-CHZ- 2 2 1 - H “‘f“‘ﬁ{*c‘@
CH
o ok
607 o pomr 2 2 1 - H o]
CH,
~_CH,
608 CI—®—CH2- 2 2 1 . H - H-HN-C-Q
CHy HyC
P ~
809 o< )CH- 2 2 1 - H R
CH; HsC
o s
610 o] CH,- 2 2 1 - H H S
2 CHJ O’-Q
k<
0 C(CHa)s
611 o< poHr 2 2 1 - H —Gr1e T
CHy  HyC
612 o o 2 2 1 - H oY
CHs HC
0 _CH
618 o pCHr 2 2 1 - H —GHNC G
CH; FsC
CHa
614 o< pohr 2 2 1 - H TN
CH; FiC CH,
P
615 cr—@-cm— 2 2 1 - H —?H—N—C ¥
CH,
616 o )CHr 2 2 1 - H -f“"*@‘g\/@
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Table 1.57
Compd. R ‘
ompada. >‘CH —_— . ‘3 _ )__1 _
No. R (CHy); k m n chirality R (CH2pR5(CH2)q—G R6
0 CF,
c CH 2 2 1 - —CH-N- _@
617 4—©— 2 H (fH—hc
CH,
618 o< pcHr 2 2 1 - H -GG
CH(CHa)s
CN
Hy- 2 B - i
619 o )-cHr 2 1 H Cr 1y C
CH(CHa),
Br
620 m—@—cm— 2 2 1 - H ~CHNC
CH(CHa),
cl
621 o pcoHr 2 2 1 - H =G C
CH(CHy);
0 N(CH3)2
H
622 Cr—@-CHz- 2 2 1 - H —cl:H-Hc
CH(CHa),
o  OCHs
623 c.—@—cu—«z- 2 2 1 - H -CllH-ﬁC—@
CH(CH,)»
NO,
n
624 cr—O—CHZ- 2 2 1 - H —c‘:H-ﬁc
CH(CHa)2
NHg
1
625 Cﬁ—@—CHz- 2 2 1 - H -(‘DH-{\_{C
CH(CHa)z
P
626 cn—@—cm— 2 2 1 - H _?H.u.c
CH(CH;),  CFs
OCH,CH,
627 o pcHr 2 2 1 - H ~GHNC
CH(CHa)2
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Table 1.58
Compd R>_ )_ii
Pl (CHp); Kk m n chirality R3 —(CHszS (CHo)7G-R®
CO,CH4
CHr 2 2 1 - ~CH NG
628 cu—@- 2 H G Ny C
CH(CH),
o R Cfa
629 cr—-@—cm- 2 2 1 - H "?H‘{‘fc‘@
. CH(CH3)2
o  OCF
630 ¢ CHe 2 2 1 - - —G
"@‘ 2 H C‘:H-I;{I-C
CH(CHa)z
oC
31 c CHy~ 2 2 1 - - C
6 "'@' 2 H ?%HC
CH(CHs)»  CFs
o R
632 cr—@—cr{z— 2 2 1 - H —<|:H—‘_|Tc-©
CH(CHs),  CFs
CFs
633 cr—-@—criz- 2 2 1 - H ~GHNC
CH(CH3), F
o fFs
it
634 Ct——@'CHz- 2 2 1 - H -(i)H-ﬁ-C—QF
CH(CHa)a
OHE CH(CHa)z
635 Cl——@-CHz- 2 2 1 - H -CllH-s-C
CH(CHy);
CHa
636 o ) 2 2 1 - H ~GrNC
CH(CHa)z
CF3
it
637 cr—@-—cn-lz- 2 2 1 - H ~CHNC
CH(CHy),
%
638 o—{ )CHr 2 2 1 - H ‘?*h“‘*@‘c”
CH(CHa)2
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Table 1.59
R 4
Compd. ;>‘CH u m n chiralit R - #— ~R6
No. R (Cha) y R (CHszS(CHa)q-G R
Q
639  c{ )-CHa 2 1 - —cr 6~ H-NeH);
CH(CH3),
@
640 o )-CHr 2 1 - ~cren e Y-ocn,
CH(CHa),
Q
CH(CHa)2
g 1]
642 c+—©—0Hz- 2 1 - CH N o
CH(CH3)2
Q
643  or{ )-Chr 5 1 - _Cwﬁc.Q_cpa
CH(CHa)a
9
644 o )-Crr 2 1 - =Gty G~{_)-ooHans
CH{CHa), .
Q
645 o )-CHe 2 1 - =Gty 6=
CH(CHa)a
Q
646 O )-CHr 2 1 - ~GHNC CH,OH
CH{(CHa)2
Q Q
647 cn—@-CHz- 2 1 - —CH-IN(C C-CHj
CH{CHa)z
Q
648 CH@-CHr 2 1 - —c&—rr;rc—@—cmcr-ia)z
CH(CHa)2
Q
649 Cr—@-CHz- 2 1 - - wwc—@—oemcm)z
CH(CHa)2
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Table 1.60
Compd. R !
ompd. ‘>_ — _ , _ )_i
No.  R? (CHg); k m n chirality R (CH?-‘DRS(CHz)cTG‘RS
=0
650 o< o 2 2 1 - H o
| H
CH(CH3)2
?N
CHCH3
651 c CH 2 2 1 - H R
| '-@- 2 —"fH—ﬁC—O
CH(CHalz
f
652 o~ poHr 2 2 1 - H -?H-HMC—@—NOZ
CH(CHa)z
P
653 o poHs 2 2 1 - H =gt -oiaiach
CH(CH)2
]
654 o pcHr 2 2 1 H TGl
2 —TH—&&O
CH(CHa)2
?"'QN CF3
655 Ci—@-CHz— 2 2 1 - H —-?H—l_NrC—@
CH(CHa),
9 4
656 o JcHr 2 2 1 - H ‘?H'Q“C—QP
CH(CHj3)»
9 4
657 o JoHr 2 2 1 - H “ff'H'HNC-G
CH(CHy),
658 o )CH- 2 2 1 - H. —f@r@&
CH(CHa)z
659 o pomr 2 2 1 - H R e W
CH(CHa), 2
660 o JcHr 2 2 1 - H —ngg\/@
CH(CH;);
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Table 1.61
Compd R>_ ¢
ompd. _ - . _
Ney R (CHa) k m n chirality R (CHQ%(CHQ);G—RS
; i - /
661 o pcHr 2 2 1 H i
CH(CH3)2 OCH,
662 Ct—@—CHz— 2 2 1 - H - H-N-C&
CH(CH;,
663 o o 2 2 1 - H ~crye &
_ CH(CH
664 CI—Q—CHZ- 2 2 1 - H - H—N— ~&
CH(CH;,
665 o poHr 2 2 1 - H o é
CH(
666 Cl—@—CHz- 2 2 1 - H - H—N—c«g;\
CH(CH;,
667 c:—< >-CH2- 2 2 1 - H - H-N-
CH(G"s)z
668 cn—@—cm— 2 2 1 - H - H—N—C-&
H(CHy)2
669 CI—O—CHZ- 2 2 1 - H - H'N‘C“Q
CH(CH3)2 CH3
670 — o 2 2 H - m\»@—@]\
c CH;, - ? N o
CH(CHa):
- - - H"N"C
671 o pomr 2 2 1 H —QL o,
CH(CH;)z
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Table 1.62
R 4
Compd. >—(CH2),— k m n chirality R —(CHQ)—,;i—(CHzrc;G—RG
No. R RS
672 o~ pcHr 2 2 1 - H "”"‘“C"Q
H(CHg), H
P %
678 o< )oHr 2 2 1 - H Bttt
C(CH3),
Hs
'
674 Cl—@-CHz- 2 2 1 - H -—TH—ﬁ-C |
CH(CHy)
675 cr—Q—CHz‘ 2 2 1 - H B H-N.C—(S:LCH
C(CHs)z ?
— /
676 CI—< >—CH2- 2 2 1 - H H-C
CH(CH,), H
?H—N-g 4
677 o pCHr 2 2 1 - H - -{:@
CH(CHa) CH;,
Ha
'
678 o pcHr 2 2 1 - H Rariad
CH(CHj3),
?H—N—g 4
679 o )CHr 2 2 1 - H “H—(;Q
CH(CHj3)2
—CHN-C— ]
680 cr—< >—CH2- 2 2 1 - H H B
CH(CH3), '
P
~CH-N-C
681 cn—-< >—CH2- 2 2 1 - H ? H —(o\’(
CHCHJ, OO
- H-N-g 4
682 o )JcHr 2 2 1 - H [H _Q‘cmm)a
CH(CHa)2
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Table 1.63
Compd. R :
ompd. >—CH — k m n chiralit R? - )‘i‘ -R®
No R (CH2); irality R (CngRs(CHa)q—GR
- - ~CH-N-C—~
683 o JcHs 2 2 1 H Grare L
CH(CH3),
4
684 ¢ CHr 2 2 1 - H “fﬂfc‘@
'—Q_ EriCHy, g—CH(CHa)z
? J
685 o pcHr 2 2 1 - H - H‘Q*C—(;IL/PCH
CHCH,
686 o pcHs 2 2 1 - H —ESEHC:CH)
2 3/2
%
687 cu—Q'CHz- 2 2 1 - H ‘@C‘Q
o) s
688 a—@—cm— 2 2 1 - H -CH-N-C-Q
O e
0 CN
689 cn—@—cm— 2 2 1 - H ‘@C‘@
o) Br
690 cn—@—cm— 2 2 1 - H —@c-@
o NCH3)2
691 cr—@—cm— 2 2 1 - H -wc—@
o OCH;,
692 CP—@-CHf 2 2 1 - H -@c—@
o s
693 cr—@—cm— 2 2 1 - H “@C‘Q
F4C
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Table 1.64
Compd. R 4
om —_ o .
No;.) ] (CHo) m n chirality R -(CHZ)E-Z?(C Hy) GRS
0 OCH,CH,
694 Cl—@— CH,- 2 1 - H —@-&—@
O CD ch:,
695 cs—@-cm- 2 1 - H —cwc":-@
O OCF3
696 C»—@—CHZ- 2 1 - H -CH-N~C—©
%
697 cx—-@-—cm— 2 1 - H —CH-N—C—@— CN
9 .
698 cv—@— CHyp~- 2 1 - H - @ -@- N{CH3),
699 cv—-@—mz- 2 1 - H —T)N-C—Q—OCHG
%
® ~ ?
701 Cr—-@-CHz- 2 1 - H —T)N‘C_@_C.CHS
%
702 cr—@— CH,- 2 1 - H - E{-)N- c—@— CFa
%
703 cx—@— CH,- 2 1 - H - @- c-@— CH(CH3)2
Q
704 Ct CHy- 2 1 - H —~CH N-C—@— NO,
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Table 1.65
Compd. R,>-(CH:,:)-— k m n chiralit R — )—i 6
No. R J 4 R (CHQ pR5 (CHz)‘q—G—R
r
705 o por- 2 2 1 - H - —@c@
HaC
0 CH,
706 oK pCH- 2 2 1 - H —@E <
CFa
707 C“'@‘CHz' 2 2 1 . H —@é—@
’ Br
708 cr—@—wz— 2 2 1 - H “CH'N‘C‘@/
( SCH3
709 o o 2 2 1 - H -@0-@
%
710 cn—@—cm— 2 2 1 - H “CH‘N'C"Q
U Br
f o CHs
711 CHr 2 2 1 - —CHN-C—
cr—@— 2 H CHy
P
712 o o 2 2 1 - H _®C\
%
713 cn—@—cm— 2 2 1 - H ‘@C\
HaC
CH—-N—@ 4
714 o~ >-CH- 2 2 1 - H - '(N:O
2 :
CHg
7
715 cv—O—CHz- 2 2 1 - H -@C\
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Table 1.66
Compd R! . )
No. R2>-(CH2)j— k m n chirality R? —(CHZ%(CHJQ-G-RB
R
716 o< Jomr 2 2 1 - H —wc-(g(j
H
P o NO2
717 o powr 2 2 1 - H —@c\
|
718 o o 2 2 1 - H ~prn-—(J
H
|
719 o< poHr 2 2 1 - H -C*N-C-@l
ﬁ) Br
720 o poHr 2 2 1 - H —wc{tﬂ/

P
721 CI—Q-CHZ- 2 2 1 - H —@-c—@
1
CHj
9 .
722 Cr—@—CHz- 2 2 1 - H —'@-C—Q—CHzOH
P
723 oK pcHr 2 2 1 - H -ZHj‘C—@—NHz
P
724 ce—@—mr 2 2 1 - H —(H—)-C C(CHa)a
P I
725 o JoHr 2 2 1 - H —wc—@—c
P P
726 cr—@—cm— 2 2 1 - H —E—j—c ﬁ-c-c:HJ
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Table 1.67
Compd R>- F 4
mpd. (CH~ k m n chirality R® —(CH2)—pR]{-5 (CHp)z-G-R®
P a
727 oo 2 2 1 - ) —w e
o NHa
728 o _)on 2 2 1 - H _®& C

0
0
I
Iy
1

0
729 2 2 1 . H 'H“E'@

é é
0

K

N

N

T

|
G

é\'

730
o q CEH:I
731 o o 2 2 1 - H _&j@
? CF3
0o
732 cr—@-CHz- 2 2 1 - H ‘@“C‘@‘F
f
733 Ct—-@—CHf 2 2 1 .- H ‘@C
HO  CH(CHj)2
0 &
734 m—@-cm— 2 2 1 - H —@c—Q
F
]
735 c»—-@—cm- 2 2 1 - H —wc—é
o
2 J
0
737 cu—@-cnz- o 2 { - H "@“C
F

87



17 MAY 2002

WO 99/25686 PCT/US98/23254
Table 1.68
Compd R 4
Nop . R2>_(CH2)1— k m n chirality R® _(CH2)D_T5_ (CHa)TG-R®
. R
% CH;
738 cr—@-CHz— 2 2 1 - H —é“j‘c"cg
HaC
| 8
738 o pcHr 2 2 1 - H —@c Che
? NO,
740 o pcHr 2 2 1 - H —® C_Q/
H;C
P NO,
741 C"'@"CHz' 2 2 1 - H _CH-N-C_@S/
? }-b
742 o )oHr 2 2 1 - H —@- Ol
%
743 o pcHr 2 2 1 - H —oHN-C~C)
(P CHj
. 1
744 o< oMy 2 2 1 - H ‘@C‘@
f 0. CCHa)s
745 o pcHr 2 2 1 - H ~@ N
0 CH,
746 - - T C_C(
C'—'@_CH"’ 2 2 1 ; UH c N\CH3
k]
0 _CHy
747 cv—@-cm- 2 2 1 - H N C‘g
FC
o
748 o Jowr 2 2 1 - H "@ s
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Table 1.69
Compd. R 4
oNoF.). R>_(CH2)1— k m n chirality R -(CHQ)-,;ZS—(CHQ);G—RS
748 o )-CHr 2 1 - H —&j@QV@
P
750 o )-cHr 2 1 - H —@C—C"
HaC
o _LHy
751 m—@—CHz' 2 1 - H ‘TH'H‘\*C‘@
CH,OH
CF,
752 o< )-chHr 2 1 - H ~gHNC
CH,OH CF,
? CN
753 o—{_)-CHr 2 1 - H —?H-H-C—@
CH,0H
9 Cl
754 o )-oHy > 1 - H —(fH-h‘-C—@
CH,OH
? OCH;,
755 o )-Cher 2 1 - H —?H—HN-C—@
CH,OH
0 NO,
756 CI—O-CHz- 2 1 - H —Cr‘H-ﬁC—Q
CH,OH
P OCH,CH4
757 c{_)-CHr 2 1 - H “?*H"“CO
CH,OH
0 CO,CH3
758 cr—@—cn-«z- 2 1 - H —?H—ﬁc—O
CH,OH
S? QOCF,
759 o< )-CHr 2 1 - H ’?*ﬁ‘*@
CH,OH
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Table 1.70
Compd. R ' 4
ompd. R;>—(CH2),-— k m n chiralty R —(CHQ%(CHz);G—RS
CF;
760 Cl—-@-CHz" 2 2 1 - H —GHN-C
CH,OH  F
CFy
761 Ci—@-CHz- 2 2 1 - H - H','f’,'CGF
CH,0H
o
762 o )oHr 2 2 1 - H - H'HN‘C_O
CH,OH
P
763 o< o 2 2 1 - H ~gre<)
CH,OH
fHs
764 cv——@—cm— 2 2 1 - H —NC
CHg
CH
Ha 3
765 o~ )CH- 2 2 1 - H —%—w—@
CHj
CF
¢Ha @ .
766 o pCHr 2 2 1 - H —o-N-C
CHy
Q
g §
767 o~ )CH~ 2 2 1 - H Lot
CHa
Br
fHs @
768 cu—@—c:-lz- 2 2 1 - H —¢NC
CHj
OCF,
PHs P
769 o )CHr 2 2 1 - H e
CHs
CFs
PHs P
770 o ) 2 2 1 - H e
3 F
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Table 1.71
Compd R>_ H . *
No. R (CHy); k m n chirality R? —(CHz)E%(CHg)a-G~R6
CF
o p
771 ol pCHr 2 2 1 - H _?_,?r@ -
CH,
PHa
772 o )CHr 2 2 1 - H —f—frg—@—ca
CH,
fHa
773 CF‘@'CH{‘ 2 2 i - H —C—N-C /l
e,
fHa @
CH,- - —C— 4
774 o pCHr 2 2 1 H sy
CHa 3
GHs IS
775 o )CoHs 2 2 1 - H RARSS
CHy C(CHa)a
H
Ha @ L]
776 Cr—@-CHz- 2 2 1 . H _?_H_};%
CHq
F
fHa 0 13
777 CHr 2 2 1 - IR
—~)ce H el
CHs 3
NO
Hy 2
778 CH@-CHZ- 2 2 1 - H —%—Hw—cﬁ:) cl
CHj3
Cl
OHs @
779 C CH,- - —C—
'—@' 2 2 2 1 H ([j {.\{L-C
CHy
NO,
fHa P
780 ¢ CH,- ] e
) 2 2 H -G
CHy
fHa P
781 o pcHs 2 2 1 - H _?_HN_C_(/;\(D

CH, H

91



17 MAY 2002

WO 99/25686 PCT/US98/23254
Table 1.72
R 4
CoNrr;pd- R;>-(CH2)1— K chirality R® —(CHZ};ES—(CHQ);G—RB
OCH
fHs P ?
782 C@CH{ 2 - H —gNC
CH,4
GHy D OCH,CHj
783 o poHr 2 - H —pNC
CHg
Hy CF,
784 cr—O—CHz- 2 - H —?—II:J'-C-CHZ—Q
CHa
?Ha P QOCHa
785 o _)-cHr 2 - H —Ne
CH; OCH,
786 o )-CHr 2 - H WANL
H20'—CH2
o CHa
|
787 o{ )CHr 2 - H WAL
H,C—CHj
? CF3
I
788 OH{ )-CHr 2 : H AL
HQC_CH;_)
P q‘CH;|
_ - o]
789 Cr—O-CHz 2 H '/°§"?f°'<:5
H2C—CH,
? Cl
790 o )-CHr 2 - H "—H‘\“C‘O
HzC_CHz
0 NO»
791 m—@-CHz- 2 - H ‘—ﬁ‘C‘O
HgC—CHz
P OCF;
792 o _)-CH- 2 - H AN
H,C—CH,
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Table 1.73
R 4 )
Compd. >‘CH — k m n chiralit R ~ 4— -6
No.  R¥ ek y. R (Chalg 15 (CHalg G-R
CF,
793 o )-CHr 2 1 - H v taa
H,C—CH,
o _fF
|
794 o )-Chr 2 1 - H Ryt
Hz&—CHz
P
795 CI—Q-CHz— 2 1 - H —/C\""ﬁ"c‘@'CFa
HzC—CHz
N—g &
796 cr—@-cm- 2 1 ] H /C\H L.,
H,C—CH,
P&
797 c»—@—cm— 2 1 - H —GNC /
HZC{C—\CHZ C(CH3),
P
|
798 cx——< )~ CHg- 2 1 - H K=
’ Hzﬁ;'iz
p
I
c CHy~ 2 1 - H ~ —N—c—&
799 '—Q— 2 . HC/S'C: CH3
2 2
o o
I
800 CI—-@-CHZ- 2 1 - H ——/c\—ﬁ-c cl
HaC—CH;
,
801 o )-cHr 2 1 - H 7-{5--(;@
HZC—CHZ H
0 OCHj
802 cx—@—cu,— 2 1 - H -/C\——E-C—O
HgC—CHz
0 OCH,CHs
803 cr—-@—cm- 2 1 . H —R—IC
H,C—CH,
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Table 1.74
1 4
Compd. R2>‘(CH2)," k m n chirality R3 --(CH,;);,—i—(CHz)a—G-F%6
5
No. R R
804 co—-@-CHz— 2 2 1 - H —-/Ci—ﬁ-C-CHZ-O
HzC—CHz
OCH,
<:> —G—N-C
805 C CH,~ 2 2 1 - H N
HzC_CHz OCH34
Br
< o
806 C CHr 2 2 1 - H N
WA
go7 oo 2 2 1 - ; (in)z‘ﬁ:'M"z
(o]
CHa
L3
~CH-N-C
- . H H
808 CF—@-CHz 2 2 1 ((':Hz)z-g-NHz
o]
' a
3
—CH-N-
809 C"@"CHZ" 2 2 1 ) H ((!‘,Hzll;‘-lq-NHz
o]
810 o poHr 2 2 1 - H (Em)?-?mz
O
(o}
Lo
~CH-N-C NO,
g11 o pomr 2 2 1 - H -
o]
R
- H-N-C—Q\
H
812 C|—®— CHp- 2 2 1 - H (L o, SCH,
0
—?H-ﬁ@—@-d’;
813 cr—@—cm— 2 2 1 - H (G goNHg
0
OCF)
L0
—CH-N-C
- - H H
814 m—@—cm 2 2 1 (Larg-%
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Table 1.75
Compd R> | 4
NoF.J‘ o (CHo)— k m n chirality R? —(CHz);,—Z?(CHz)'q—G—RB
CfFa
815 CI—-@-CH;- 2 2 1 . H —re
(CHR)7G-NH, F
(o]
9 CFy
T S A B Y
(CHz) G- NH,
(o]
? CF3
817 cr——@—cr—tz- 2 2 1 . H "f”'?fC@F
(CHa)r G-NH,
e}
? Br
818 cn—@-—cn—«z- 2 2 1 - H "THTTC_O
(CHa) G~ NH,
(o}
CFa
819 c CHr 2 2 1 - H N
"'@' (CHa) £ G-NH, CF
o
—CH-N-C NO,
8 c CHr 2 2 1 - H
20 i_O_ z H (CH )y G-NH,
o
0 NO
821 CI-@-CHZ- 2 2 1 - H - H—HN-E: Cl
, CH,OCH;
O g SCHj
- - - C
822 Cl—O-CHz 2 2 1 H RO
CH,OCH;
9 H
823 o poHr 2 2 1 - H R e
CH,OCH;
P
|
824 m—C}-c:—xz— 2 2 1 - H —CH-N-C //
H C(CHs)3
CH,OCH;
P&
I
825 cn—@—cm- 2 2 1 - H g

CH20CH;
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Table 1.76
Compd R>_ - 4
. CH — . . 3 _ s
No g2\ 2); k m n chirality R (CHz)-i—pRS (CHo)-G-R
Fa
826 o pcH- 2 2 1 - H _?H_HN-'C /~
CH,0CH; CHa
P
_ NH
827 o pcHr 2 2 1 - H gr-c~<
CH,OCH;
828 cr——@—crlz- 2 2 1 - H —H—HN—'C-Q
CH,OCH;
CFs
829 cr—@—cwf 2 2 1 - H _?H_u_c
CH,OCHs  F
p ~
830 cu——@—CHz- 2 2 1 - H —TH—HN—C—G—F
CHoOCH;
P Br
831 o o 2 2 1 - H —H—?{}-C—@
CH,OCH;
o @
832 o )pcoHr 2 2 1 - H - H—ch—@
CHoOCH;
0 NO,
833 cr—O—CHz- 2 2 1 - H —?H-'I:.,'-C‘@
CHa0CH3
P
834 m——@—cm- 2 2 1 - H "?H"{j'C'Q-CFa
CHOCH,
%
835 cn——@-cm— 2 2 1 - H "TH";*,'C_@
CH;OCH;
' 0 CH,
836 cr—@—cuz- 2 2 1 . H —?H—E—C‘G
CHoOCH;
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Table 1.77
R! : )
Compd. " -(CHp— « m n chiralty R —(CHz}p—i—(CHQ)—G-RS
No. R RS q
o L
I
837 o pcHr 2 2 1 - H ~GH-p-E
CH,OCH;,
0 OCH,CH;
838 o pcHr 2 2 1 - H —CHN-G
CH,OCHs
OCH;
839 m—@—cuz— 2 2 1 - H - H—HN-<': OCH;
CH;OCH; OCH;,
840 o o 2 2 1 - H ~(CHy)y~C
@
841 o JcHr 2 2 1 - H ~(CHy),~C
842 o pcHr 2 2 1 - H ~(CHg)-C cl
CHs
843 cr—@—cm— 2 2 1 - H —(CHz)z-f':
HaC
844 CI-—@-CHz‘ 2 2 1 - H ~(CHg)~C CHa
% Q
845 cr—< >-CH~ 2 2 1 - H —(CHZ)Z-C—< >—§-CH3
2 (0]
846 o s 2 2 1 - H ~(CHa)=C o< )
o F
847 o< pcHr 2 2 1 - H (CHa -@—ocm
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Table 1.78
d. R ' X
Compd. ;>—(CH i n chiralit ? —(CH r—R{— -R®
NO, R 2/ Y R ( 2pR5 (CHz)'cT'G R
Q
848  cr{_)CHr 1 - H -<CH2)2-c-Q-CH3
HaC
OCHgs
849 Cr—@-CHz- 1 - H ~(CHg)g~C
H;CO
%
850 Cr—Q-CHz- 1 - H —CH2-§—©—CH3
0
o CFa
851 cr—@-CHz- 1 - H —CHZ-N-E':-N—O
H H
o]
852 CI—'@_CHz’ 1 - H _CHz_ﬁ.&.ﬂ_Q_CFS
%
853 cr—@-cu—iz- 1 - H —CHZ-EC-u—@
o CHa
854  cr{_)-CHr 1 - H _CHZ_N_;'}N_O
H H
0
855 cn——@-c:Hz— 1 - H —CHz—ﬁC-ﬁ—Q—CHg
Q
C'CH3
856 c CH,- 1 - H 0
AW ey S
H H
o OCHj
857 Cl_O_CHz' 1 - H _CHZ_N.&-N_@
H H
Q
858 cn—@—cuz- 1 - H —CHy—N-C- OCH;
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Table 1.79
Compd. R ' }T
ompda. — 4. _
NoF.) R2>-(CH2)’ k m n chirality R? (CHszs (CHo)-G—RS
0 Cl
859 cr—O—CHz— 2 2 1 - H _CHZ_”E_ \_/
CN
0]
860 o pcHr 2 2 1 - H ‘C“Z"E&‘H‘C}
S
861 o pcHr 2 2 1 - H ~CHpmpyC
S
862 o CH,- 2 2 1 - H —CHm NG -
*‘@“ 2 CHz=N-C H—@—cm
OCH
S 3
863 o pons 2 2 1 - H _CHz_ﬁg_@
S
864 o pcHr 2 2 ‘1 - H _CHZ_I.:LC.ﬂ_Q_OCHa
Q
865 cr—@—cm— 2 2 1 - H —CHZ-HN-E—Q—CH;,
o CFs
866 o JCHr 2 2 1 - H _CHZ-“N_?B.Q
o CF;
867 o pCHr 2 2 1 - H —CHZ-HME-Q
CFy
%
868 o JcHr 2 2 1 - H -CHZ-E-E—@—CHZCHJ
| 0
869 Cl—O—CHz- 2 2 1 - H —CHz-HN-(lSIJ—Q—CH(CH;,)g
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4
Compd. R (CH,)— n chiralit R —(CH )—L(CH )=-G—R®
2
No. R2 ’ y 2Pps 2
o CH,
870 o )-ohr L : ‘CHZ'H*:CS«)'O
Q
871 C CHp~ 1 - H — e §~ ) (CHa)aCH,
'_G_ 2 HE
?
872 Cl—-< >'-CH2- 1 - H —CH"N-$
(0]
873 Cr—O—CHz" 1 - H -—CHz-r\PE:-OCHz‘@
o Cl
]
874 o _)-CHr 1 - H ”?”OC'E‘O
CHjy
o CFa
875 @-CHz- 1 - H ~CH-N-C
o CF,
876 Br—Q'CHz' 1 - H -CHZ—NE':
o CF5
877 NC-Q—CHz‘ 1 - H —CHz-ﬁc—@
o CFj
878 OzN—O'CHz‘ 1 - H —CHz—ﬁ-C‘O
0 o CF,
¢ G
879 OO—CHz' oo " ‘CHz'L‘fC'@
o™o o [
1 - H —CHZ-{T&—@

880 O_ e

100



) 17 MAY 2002

WO 99125686 PCT/US98/23254
Table 1.81
Compd. R ' :
0 P >— (CHy)~ m n chirality R? ‘-(CHg);i;(CHZ)q—G—RG
AR
Br CF
o) 3
881 CH,~ 2 1 ) H -CHZ—N-éO
H
O 0
882 @_%_ 2 1 - H _CHfﬁg_@
Ct s O CF3
883 CHa- L " ~CHe E&"O
0 CFy
884 wc-c-h‘-@-mz‘ 2 1 - H —CHZ-N-CHB-@
H
o CF
" O 3
885 H,c-S CHz~ 2 1 - H —CHam NG
3 O—@- 2 CH, u—c—@
CF3
886  F—{ )-CHr 2 1 - H ~ CHg- N-(C)—@
H
CFy
887 F;;C_@' CHy- 2 1 - H ~CHa—= N g‘@
H
CF3
888 HO—@— CHyp- 2 - H ~CH,~ N.g_@
H
o CF;
8889 CHz~ 2 1 - H —CHZ—N-'C'—@
H
O 0 "
890 Q CH,- 2 1 - H —=CH,- I_ITC_@
cl o _[fF
891 C@CHz- 2 1 - H "CHz"ﬁé':O
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Table 1.82
R - !
Compd. 2>-(CH2),— k m n chirality R® —(CHQ)—i(CH?_)—G—RG
No. R RS d

[R]

HaCQ

892 Crone 22
893 @_CHZ_ 2 2 1 - H

pury
I

=0

f (@]

M

- CHZ-N'C
H

O
~

Z
=0

Ti
w

|
o
I
™
Tz
o
i O

HQ CHa
. CFa
894 Hac-Q—on- 2 2 1 - H -CHz-NéO
CHy : ;
CF,
895 { )~CH- 2 2 1 - H - _@

o}

z
8]

!

896 C}'CHz‘ 2 2 1 - H ~CHzN-C
897 @—0}42- 2 2 1 - H ~CHp=N-C

X

(e}

[N)

O
OQO @o

&

b
w

898 HOZC_@_CHz" 2 2 1 - H _CHZ_N_a_Q
H
OCH3 o CFs
899 @_CHZ_ 2 2 1 - H "CHz‘ﬁ'&_@
o CF5
000 Mo JpCH- 2 2 1 - H -CH2~N-3—©
H
Q ol
901 2 2 { . H —CH.~ N __Q
1 CH, {_sirc
902 CHe- 2 2 1 - H —CHZ-N-&-O
0N ;
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Table 1.83
R 4
Compd. >—CH )~ m n chiralit R —(CH )—i— ~-RS¢
No_ R ( 2 | y R ( 2 pRS (CHz)"q—G R
HyCQ, o CFy
803 CHj,- 2 1 - H _CHZ_N_&_O
OCH; H
HO CF4
904 @-CHz' 2 1 : H ~CHp=N-C
02N _- y s
905 N\"S/\/>—CH2" 2 1 - H —CHo-N-C
CF
o) 3
906 {_ )—(CHa- 2 1 - H ~crp S
H
@ o CFa
907 2 1 - H —CHZ-N-'C'—@
()-cricHa)- H
e o 7
908 N 2 1 - H —or 54
@_mz_ CHa HN-C
. o SR
909 ”C-‘O—CHz' 2 1 - H —CHZ-HN-CO
ol CFa
i
910 C@_CHZ_ 2 1 - H P
cl o _[fh
911 O or- 2 1 - H _ CHz"ﬁ'CO
Br, o fCF
912 @-CHz- 2 1 - H —CHZ-N-E
Br
CF;
913 HiCo—{_)~Chr- 2 1 - H — Gy
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1

Compd. R2>-(CH2)j—

No.

R

n chirality

814

9156

916

917

o018

919

820

921

922

923

924

O o Yo

CH,
o CF3
~crp e
H
o CF;
- CHz" N- C‘Q
H
CF,
]
- CHZ- N-C
o CF3
- CHZ' N~ C_Q
H
CF3
Q]
- CHz" N-C
H
o CFa
- CHz‘ N- C‘@
H
o CFj
- CHZ_ N- C‘@
H
o CF3
- CHZ-N-CO
H
0 CF,
1]
—orp oS
H
CFj
1
- CHz" N-C
CF,q

—CH N—@—Q
Y
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Table 1.85
Compd. R :
ompd. >—CH - n chirali R - )—i— ~R°
No. | ge’ (CHa) m irality R (CHQ‘,R5 (CHo)5G-R
0 CFy
925  HNC CHa 2 1 - H —CH N-IC—@
ol
) 0 CFa
926 {enl)aw 2 1 - H —CHZ—N-C—Q
H
FaC (') CFS
927 CH 2 1 ; H —CHZ-HN-lc—Q
CF3
928 F:‘CC>—<D—CHz~ 2 1 - H —CHz—N-@‘G
H
CFa
929 HaCS—Q—CHz- 2 1 - H —CHrN—g—@
H
CH3 ? CF3
930 C}-CHr 2 1 - H ——CH;_—-S—C—@
N N P CF3
931 bCHz' 2 1 - H —-cm—g-c—@
N02 ﬁ) CF3
932 C"O_CHZ" g 1 - H —CHZ-%&-C‘O
CF
fa P ’
933 @—CH—- 2 1 - H —CH;—IB_{}-CO
CF
N 0 °
934 \ /—CH:z 2 1 - H —CHgN-C
H
o, 0 CF3
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Table 1.86

Compd. R>~CH — kK m
No. R e

4
n chirality R *(CHz)B-zs—(CHz)'q—G—HS

936 C}‘CHz‘ 2 1 - H —cw—g—&—@
0 CFs
937 (HaC)zN"‘@—CHz" 2 1 - H -CHz—N-E-@
H
0 CFa
938 Cf—dCHr 2 1 - H -—CHz—ﬁ-é}—@
02 9 CF3
839 c CHy 2 1 - H ‘—CHZ—'S—C‘G
OH o CF3
940 C}"CHZ‘ 2 1 - H —-CHz—}r\i—CG
£y 0 CFa
S U T Ja
CF3
942 cr—@-cr—xz- 2 1 - H ~CHN-G
CH(CHsls  CFa
0 CFa
- - )
943 o )-ch 4 0 H ~orrird _@
0 CHa
0 NO,
945 o )-Chr 4 0 - H "CHz"HN'C—O
?
946 CI—O—CHZ- 4 0 - H —(CHﬂrﬁ-C—@-Noz
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Table 1.87
R 4
Compd. ‘>—(CH2)~— K chirality R —(CHQ)—‘T—(CHz)—G—RS
No. R®? ’ PRS d
0 OCH,4
947 cr—Q-CHz‘ 1 l H -(CHZ)Z—S-C—Q-OCHJ
0 cl
948 cv—Q-CHz' 1 } H —(CHz)g—C-ﬁ—@
%
949 o p-oHr 1 - H ~(CHlC-N-CHA_)
950 m—@—cn—lz- 0 - H —CHZ-HN-E
1 R H ' o—g CH
951 o )-CHr —CHr-C ~CHg
1 R H N-E—O—NCH')
952 cr{_)-CHr —CHzN (CHa)
P
053 o )-CHr 1 R H ~(CHalz-p- 0~ H-N(CHa,
CHy N
054 e >—CH- 1 R H Y
’ HaC-NH
(CHy) N-C
955  cr{ )-CHy 1 R H TRy
2 HjC’NH
(CHy) N-C
956 cr—< >CHr 1 R H Tl
i HO
0 OH
|
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Table 1.88
Compd. R, ’

ompd. — g ; _

No? e (CHy), k m n chirality R (CHz)gzs—(CHz)q-G—Rs

OH

Chm 1 2 0 R H -(CHz)rN-g—G
H
r
I g N

s

958 c

959 o pcHr 1 2 0 R H
|
960 o pcH- 1 2 0 R H ~re vy
P
1 C CHy~ 1 2 0 R H -
96 r—@- 2 CHrﬁ-C—Q—h}-CHa
%
CHy~ 1 2 0 R H -
962 o(_)~cH: (el H-n-Chy
f
Hp- 1 2 0 R H -~
963 CPO—C 2 (CHZ)Z—HN-C—Q—OH
i
964 CI—Q-CHZ- 1 2 0 R H "CHZ—HN"C—@—COZCHS
v 1%
965 o ycr 1 2 0 R H ~(Cra)-C~{_)-004CHa
966 CP—O"CHZ‘ 1 2 0 R H —CHZ—N-E—@—E-CH;;
H
967 o= )pomr 1 2 0 R H —(CHZ)Z—N-E-Q—ECHJ
H
P 2
968 o pc- 1 2 0 R H oL NH
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Table 1.89
R! )
Compd. 2>—(CH2),-- k m n chirality R —(CH%—i—(CHZ)—G-—RS
No. R RS q
969 CP—@‘CHZ‘ 1 2 0 R H _(CHZ)Z_N_E‘CQJH
H
N(CHa)2
970 ¢~ pcHr 1 2 0 R H _CHZ_N_E_Q
H
N(CH3),
971 o Jcr 1 2 0 R H _(CHZ)Z_N_@_Q
NH2
972 o JpcH- 1 2 0 R H _CHZ_,\LE_O
H
‘? NHZ
973 Cf_@'CHg' 1 2 O R H _(CHZ)Z_E_C—Q
074 o pcH- 1 2 0 R H —-CHZ—HN-E—Q-NHQ
975 o pcHs 1 2 0 R H _(CHZ)Z_QL@_Q_NHZ
P
076 o pcir 1 2 0 R H “C“Z'H"LC@
o NH
P
977 o o 1 2 0 R H ~(CHa)zC
- NH
Neny
978 cr—@-c:-nz- 1 2 0 R H __CHZ_N.E NH
R~
979 C"@‘CH-‘,' 1 2 0 R H “(CHz)Z‘t{}'C‘@’NH
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Table 1.90
Compd. R | !r
ompd. 2‘>—CH — teali R3 - ~R6
No. R (CHy); chirality R (CHQF’RS (CHy)G-R
’_Q_ N-g CH
980 c CH,- R H o] ~CHj
i —CHZ—N—Ld
H
HN-? CH
981 Cl—@-CHZ- R H o C-CH,4
-(%)rg—O—O
982 cw—@—cn-az- R H ~CHA-C
(HsC)N
{
983 cr—@—cw‘,— R H —(CHz)g—ﬁ-C
(HaCiN
f
984 Ct—-Q—CHz- R H —CHz—ﬁ-C—Q—CHZOH
1%
985 C'—Q—CHz- R H —(CHz)rﬁ-c—O—CHzou
cs——@— H— CFa
986 é R H -—-CH;—N—@—O
H
@— H-CHgz~ 0 CF3
987 é - H —CHQ—N-CO
H
0 CFs
988 Cl—'O'-CHZ- - H —CHZ—E-C—@
P
989 cr—@—cm— - H —cm—n—c—ocm—@
P
990 cv—-@—cm— - H —CHrﬁ-C—@
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Table 1.91
R . 4
Compd. >—(CH2),— k m n chirality R? —(CHZ)‘,—T—(CHQ);G—RG
No. R RS
%
991 o poHr 1 4 0 - H o)~ )
9 OCH3,
992 o )cHr 1 4 0 - H —(CHz)z‘C‘O—OCHa
CHj3
993 o )oHr 1 4 O - H —(CHa) G
H,C
%
994 CP‘@‘CH{' 1 4 0 - H —(CHz)rIC—Q .
995 cr—@—cHr i 4 0 - H —(CHz)rg—Q—OCHa
? CHs;
996 cn——O—CHz- 1 4 0 - H —(CHz)s—'C-g—(\Nj}
HN—@—@
997 o JcHr 2 2 1 - H 1
CH,CH(CHg),
P
) |
998 cr—®—CH2- 2 2 1 . H —CHN-C
CH:CH(CH)2
? CHg
)
999 CI—-Q—CHZ- 2 2 1 - H —GHR-C
CH,CH(CH,),
(P OCH3
I
1000 o poHr 2 2 1 - H ~GHA-C
CH,CHCHak
? OCH,CH3a
|
1001 o poHr 2 2 1 - H ~GHN-C

CH,CH(CH)2
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Table 1.92
Compd. R ]T
ompd. CH,)— ieali ‘23 - —R6
No.  R? (CHY); k m n chirality R (CHszs (CHo)rG-R
0 OCF4 '
|
1002 o< )chr 2 2 1 - H ~ GG
CH,CHCHah
o CH.CHy
1008 o< pcHr 2 2 1 - H —Tr-f-’_r\;-c—@
CH,CH(CHy),
o OCHg
]
1004 o~ o 2 2 1 - H ~cren-C
CH,CHCH,), OCHa
OCH;,
1]
1005 o~ poHr 2 2 1 - H —GHN-C OCH,
CH;CH(CH,), OCH;
OCH,CH3
i
1006 o JcHr 2 2 1 - H —CHN-G OCH,CH,
CH,CHCHz),
o OCH,CH3
1]
1007 o< pcoHs 2 2 1 - H ~QHNG OCH;GH,
CH,CHCHg), OCHCH,
%
—~CH-N-
1008 ¢ CHyr 2 2 1 - H THO_O
'_Q— 2 (CHa)a=(= NHa
o]
COCH
? 3
1009 c CH 2 2 1 - H "”’ﬁ"c'O
'_O— 2 (in)rﬁ;'NHz
0
OCH,CH,
&0
1010 ¢ CHr 2 2 1 - H e
'—O_ 2 (zﬂz)rg;-NHz
o]
0 CH,CH,4
|
1011 o p~CHr 2 2 1 - H LN
2 (CHz)z‘?'NHz
0
0 CCH,
|
1012 o4 o 2 2 1 - H —gHC

(CHz)rg~NHz OCH,
o]
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Table 1.93
Compd. R>—(CH2),— k m n chirality R3 —(CH )i(CH Ye-G—-R&
No. R PRt A
a OCH,
1013 C]—-@—CH-; o 2 1 - H —fi-l—ﬁ-(l"l CCH;,
(CH;);—g-NI»@ OCH,

o  OCH,CH,

il
1014 o< o 2 2 1 - H 'f“‘ﬁ'c‘O-OCHzCHa
(CH 7-G-NH,
0
o  QCH,CH,
il
1015 Ci—@—CHz- 2 2 1 - H —fH-"_\i(-C OCH;CH3
(CHa)zg~NHy OCH,CH;,
o]
? CFy
1016 o )c- 2 2 0 - H ‘CHZ‘,‘}*&-Q
1017 o< JycHr 2 2 0 - H _ P
2 erero
OCH.CH
_ ) 9 .2 3
101 8 C"‘@‘CHZ 2 2 1 H —CHZ—E:{J-C_@—OC}'QCH:;
OCH,CHg
1019 cr—@—cm— 2 2 1 - H —CHZ—HN-C OCH,CH,
OCH,CH3
OCH,CHy
1020 o< JcHr 2 2 1 - H "‘CHz"ﬁ'g GOCHa
QCH,CF,
1021 cr—@-cm- 2 2 1 - H —~CHy~N-C
F2CCH,0
OCH
o 9 ?
1022 o Jcir 2 2 1 - H ~GHC
CHQ OCHa
CH,CH
(S) 9 2v13
- - —CH-N-C
1023 o JoHr 2 2 1 H cH
CHj
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Table 1.94
R 4
Compd. ‘>_ — ieali "R3 — ~R6
o e (CHyp); m n chirality R (Csz-ipRs (CH,)7G~R
© 0 OCH,
1024 o )-oHr 2 1 - H ~gHC OCH,
CHJ OCH3
§ p _OCHCHs
1025 cn——O—CHz- 2 1 - H —TH-HN-C OCH,CH,
CH,
) OCH,CH3
1026 cn——@—cm- 2 1 - H -(]ZH-”-C OCH,CHj
CHy OCH,CH3
1027 m—@—cm— 2 1 - H —-CIZH-HN-C OCH,
CH,
CH,CF
& 9 =
1028 cr——@—cm- 2 1 - H —gH-AC
CHs OCH,CF4
© 0 OCH,CH;
1020 < )-CHr 2 1 - H ~GH -G
CHs
OCF
® P 3
1030 Ct—O—CHg- 2 1 - H -?H—ﬁ-c
CH,
OCH
s ¢ 3
1031 cn——@-ca—*z- 2 1 - H —?H—ﬁ-c
CH3
OCH
w9 3
1032 cx——@-cm- 2 1 - H ~GH-N-C
CHa OCHg
A 9 CHoCHgy
1033 c:—@-cr&z- 2 1 - H ~GHN-G
CH4
- OCHz
1034 c:—@—cm— 2 1 - H —CliH-HN-C OCHj
CH, OCHs
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Table 1.96
Compd. R }i“
ompd. >—CH — oot "3 — _n6
No. R (CHy), m n chirality R (CHapRs (CHo)G—R
@ 9 OCH,CH,
1035 cr—@-cr&- 2 2 1 - H -—Cé,‘i-l-ﬁ-c—@-OCHgCHa
CH,
. OCH,CHg
1036 cr—@—cr«z— 2 2 1 - H —ci:H-wc OCH,CHj,
CHs OCH,CH,
| 9 _LCHOH
1037 cn—O-CHz- 2 2 1 - H —EH—H—C-—@-OCH;
* CH3
OCH,CF
(R) 9 2 3
1038 cr—@—c:—:z- 2 2 1 - H —cé:H-rd-c
CH, OCH,CF;
g LCHCHs
1039 cv—-@—cm— 2 2 1 - H —-g&-»c—@
CH,
OCF3
G
1040 cr——@—cm— 2 2 1 - H ~gHNC
CH,
OCH3
G
1041 o pomr 2 2 1 - H ~GHIYC
CHg
Br
1042 o< )cHr 2 2 1 - H ~CHE G
HaN
cl
1043 c»—@—cm— 2 2 1 . H ~CHNC
H,N
CH,
1044 cr—@—cm— 2 2 1 : H ~CHy=N-C
HaN
OCH3
1045 cr—@—cuz- 2 2 1 - H ~CHypC
HyN
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Table 1.96
Compd R>_ ,I|{4
. H — . . * k] — —
o . (CHp); k m n chirality R (CHszs (CHo)5 G =k
cl
1046 o o 2 2 1 - H ~CHp G
H,N  Cl
CHa
1047 c»—O—CHz- 2 2 t - H -CHZ-{;:—C
H,N  CHj
OCHj,
.1048 cn—-@—cmz— 2 2 1 - H —CHZ—{\:{‘-C OCH,
HoN  OCHj
CHa
10489 cr—@—CHz- 2 2 1 - H —CHz—}r}{I—C
H2N Br
OCH3
s ¢
1050 cr—-@—cm— 2 2 1 - H ~CH-N-C
CH,CH(CHa)2 OCH3
© 0 CH,CHa
1051 Ch@-CHZ' 2 2 1 - H —TH-H-C
CH,CH(CHa),
‘ S OCH;
1052 cr—@—-CHz— 2 2 1 - H —CH-N-C OCHy
CH,CH(CHa); OCH,
© © OCH,CH3
10563 cr—-@-cm— 2 2 1 - H —?H-”—c—Q—OCHZCH;,
CH,CH(CHa),
. OCH,CH3
- - —CH-N- OCH,CH
1054 o pcHr 2 2 H N-C 2CHy
CH,CH(CH3); OCH,CHa
© 0 OCH,CH;
- . - H
1085 o )CHr 2 2 H cfH—HMc—Q-oc 3
CH,CH(CHa)2
CH,CF
(S ? >3
1056 o< Jjomr 2 2 1 - H ~GH--C

CHaCH(CH3)2 OCH,CF3
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Table 1.97
Compd. R | 4
. CH,)— irali ) — )i— —
I R2>-( 2 k m n chiralty R (onpRS (CHo)y G-R®
OCH,CH
(R 9 2 3
1057 ¢ CH~ 2 1 - H —r
CHaCH(CH3)a
OCH
s 9 ?
105 c CHg~ 2 1 - -
A " oyt
CH,CH(CH3),
OCF
s 9 :
10 c Ho~ 2 1 - -
59 r—@-c 2 H fH-th
CH,CH(CHa)2
(R 9 OCH,CHj,
1060 cr—@-crﬁ- 2 1 - H —%H—HN-C—G—OCHa
CHCH(CH3)a
CHoCF;
® P
1061 Cr—@-CHz- 2 1 - H ~GHNC
CHoCH(CH3), OCH,CF3
© 9 OCH,CH;
1062 cr——@—cs-iz- 2 1 - H —CHN-G
CH,CH(CHa)2
OCHga
R P
1063 o< )-CHr 2 1 - H ~GNC
CH,CH(CH3),
QOCF3
et
1064 o )-CHr 2 1 - H —gH©
CH,CH(CH3)2
A OCH3
1065 o< )-CHy 2 1 - H N e
CH,CH(CHa)a OCH3
CH,CH
(R) ? 2 3
1066 c<_)-Chy 2 1 - H ~eN©
CH,CH(CHa)2
A OCHj,
1067 c—_)-orr 2 1 - H LA

CH,CH(CH2); OCH;,
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Table 1.98
R 4
Compd. CH.)— irali T 3 — -
o R2>—( o) m n chirality R (CH‘?)_L"Rs (CHa)gG-R®
;o OCHCH;
1068 cr—O—CHz- 2 1 - -EH_&*C OCH,CH;
CH,CH(CH3),
. - OCH,CHj
1069 cn—-@-cm— 2 1 - —ci;H—ﬁuc OCH,CH;,
CH,CH(CH3); OCH,CHs
? SCHy
~CH-N-C—{_ |
1070 o )-Chr 2 1 - TH 0
CHZOCHz—@
9 H
1071 cu—@—cnz— 2 1 - ‘T“’ﬁc*\t@
CHzom-le
0 GH,
- L/
1072 Cr—@-CHz- 2 1 - RO C(CH3 )3
GH,0 CH;
?CHJ
- L /0
1073 m—@—cr—iz- 2 1 - CH’&*C%
CH,0 CHy
Fa
- H—N—E%i :
1074 o< )-cHr 2 1 - [y
0420CH2-®
OCF.
ﬁ) 3
1075 o4 _)~CHr o 1 - “I’*ﬁc’@
O-JZOCHZ—@
NO,
It
—CH-N-
1076 cn——< >—CH2- 2 1 - R
cl}(zocuz@
P
- H—N—C-@-CF_,,
1077 cr—-< >—CH- 2 1 - H
? CHZOCH2—©
b
1078 cr{_)~CHy 2 1 - H
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Table 1.99
Compd F‘1>_ :!r
No. R® (CHy); k m n chirality R’ _(CH2PR5 (CHo)gG-R®
? CH,
1079 cr—@-CHz- 2 2 1 - H “,’*#"@
. CH200H2-©
OCH,CH,
l
1080 o4 )CHr 2 2 1 - H —E
CHzOCHz-Q
0 OCH,
- ) —-CH—N—O—Q—OCH
1081 o< p-cHr 2 2 H ™ oo
c«zocr-cz@
(S P O_O
1082 Cl CH,- 2 2 1 - H -
_©_ 2! fH—ﬁ-
CHy
(A P O'O
1083 cn——< >—CH- 2 2 1 - H -
2 E;H—ﬁ-c
CH,
0 cl
1084 Ct—@—_CHz- 1 2 0 R H —CHz—HN-C—Q
H,N
NO,
1085 CI'@—CHZ- 1 2 0 R H ~CHz=N-G
HaN
1086 o p-cHr 1 2 0 R H —CH=IC
HaN
P /
1087 o pc- 1 2 0 R H -CHz—r;;c—(H;Q
1088 cz—@—caz- 1 2 0 R H _CHZ_?;@_Q
', F
1089 o~ pcH- 1 2 0 R H ~cry e~

H
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Table 1.100
Compd. R | 14
ompd. >— H,)— irali ) — -
Ne R (CHa); n chirality R® (CH2sz5 (CHp)5 GRS
OCH,CH,
1090 o~ )-CHs- 0 R H ~CH2_Hg _@
ci
1091 cc—@— CH,- 0 R H —CHZCHz—ﬁ‘-C
HzN
NO,
1092 cx—-@— CHy- 0 R H —CHZCHZ—{TC
HaN
1093 C'_®_ CH,- 0 R H _CHZCHZ—},:IJ-C
HoN
1084 cr—O—CH - 0 R H —CH,CH —N-g-@
2 2 H
H
_ 7
1095 c—_)-cH, 0 R H ~crorey P
~CH,C -N-? 4 ]
1096 o< )-CHr 0 R H 2CHy HC’(;@
H
CHa2CHs
1097 cr—@- CHy- 0 R H _CHZCH{_L\{_E_d
9 Br
1098 cn—@— CH,- 0 R H —CHZ—HN-CO—CH;;
9 Br
1099 o )~cHe o R H _CH2_§C@_F
0 ct
1100 o )-cHz 0 R H —CHZ—E-C—G-F
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Table 1.101
Compd. R 4
ompa. -~ irali : —_—
NoF.) R>-(CH2), k m n chirality R (CHz)Egs‘(CHz)a‘G“RG
)
1101 o< pcwr 1 2 0 R H _CHZ_HMC_@_CHJ
: 0 CHy
1102 cr—-@—CHz— 1 2 0 R H _CHz_ﬁ_C_@_NOZ
Br
1103 HgC‘@—CHz" 1 2 0 R H -CHZ—HE-_@—CH:i
Br
? Cl
I
CHj
Ha Br
1108 Wk i 2 0 R H —CHZ—N-C—O'CHa
CHg "
Ha ﬁ) Br
1109 . p—CHz 1 2 0 R H _CHe_HN_C_O_F

o)
I T
[T X]
o

1110

X
o)
o
(
—,
N
o
e
s
|
9]
X
™
Tz
O=0
_n:

Q O
I X
L )

,2\}
O
o
)
-—t
[\)
o
s’
X
|
O
T
™)
¥
O=0
9]
T
(%]

1111

O
X
a
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Table 1.102
Compd. R>—(CH2)F' k m n chirality R? —(CH }-i(CH Y-G-R®
No. R G ps 9

H
5:‘0}1 R P o
1112 /) —CHz 1 2 0 H -—CHZ—HN-C—G-NOZ

Br

CHy
1113 C*-@'CHz* 2 2 1 - H —CHZ—E-&G-CH:,

P Br
CHy 2 2 1 - H —CHg—ﬁ-C——O—F

Cl

1115 c»—@—cx—iz- 2 2 1 - H "CH2",."f'g‘©—F

1114 ¢

1116 c CHy~ 2 2 1 y H —CHZ—HME‘G—CH:,
CH3
1117 o )CHr 2 2 1 - H -—CH?_-—'_h‘I-E—Q- NO;
CF
9 3
1118 we{ - 12 0 R ) -'CHz‘H'*g‘@
CFa
1119 Hos< )cir 1 2 0 R H _CHZ_HM@_@
H3C ? CFs
1120 CH 1 2 0 R H -CHz“N'C_Q
OCH, ;
CFa

1121

&0
H

H CF3
1 122 (HC)2Cl CH 1 2 0 R H —CHZ—ﬁ'@‘Q

CH(CH3)a

(&
N
I

: X}

O

o
{
—
n
o
=8
T
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Table 1.103
R 4
Compd. " >~(CH~ k m n chiralty R —(CHzri—(CHzr-G-RS
No. R "RE )
CFy
e RN R
Q g CHy ,_"{'C
0, CF3
1124 NT\C}'CHZ- 1.2 0 R H -—CHz—N-C‘O
H
9 NO,
1125 Ci—@—CHz— 2 2 1 - H ‘TH-’? : i
0420CH2-®
NO,
1126 o _)pcHr 2 2 1 - H g
0-120CH2-®
| L&
1127 c»—@—cm— 2 2 1 - H R
Q'!zOCHz'O
9 CFy
T O T,
CHzocuzO
? CF,
1129 C'—O"CHZ' 2 2 1 - H ﬁw' -
CHzOCHz-Q
Br
1130 cr—@—%— 2 2 1 - H -Twc:
CHZOCHZ-O
9 o]
131 o pcHr 2 2 1 - H -TWCO
G—iZOCH-;@
CF.
9 3
1132 o< Jcvr 2 2 1 - H Bk
0—120CH2-®
HeC o £
1133 Hacob-cm- 1t 2 0 R : _CHf’ﬁC_@
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Table 1,104
R4
Compd R>—(CH2),— n chirality R —(CHZ)F,—}—(CHZ)Q—G—RB
No. RZ R®
H3C 0 CFy
1134  HC CHp~ 0 R H —CHz—ﬁ-C—@
H3CO
CF
C 3
NO,
CF
C 3
1136 O'b'CHz' 0 R H —-CHZ—I;{J'E‘_@
HsCO
CF3
¢
1137 ob—m—iz— 0 R H _CHZ_”_@_@
Br
0 CF3
1138 %—-CH; o R H —CHz—HMC—'O
0 CFa
1139 @“(CHz)z— 0 R H —CHZ—HN-C-Q
02 9 CFa
1140 b%— 0 R H "CHZ“E{*CO
O;N
O ? CFa
0 R H ~CH —N-c—Q
1141 CHZ_ N
0 CF3
1142 Rz 0 R H —CHZ-I_ITC—Q
CFa
1143 Om’b 0 R H —CHg-N—g‘@
Q—G—l CHy H
H,sC 9 CFa
1144 b’CHT 0 R H —CHz—t{kc—O
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Table 1.105
R! . . 4
CoNrr;pd- Rz>—(c:H?_),-— K n chirality R —(CHQ)-D—T;(CHz)-q—G—RS
. R
HyC o _FFs
1145 H;C CHr 1 0 R H -CHg—N-C—@
NO, Ho =
1146 ool pone 1 0 R H ~oHert _@
? 9 CFa
1147 wc—c-g—@—mr 1 0 R H —CHZ—H-C—Q
Q CHz_ P CF3
1148 8 1 0 R H o _@
CHy OCH,CHj
1149 S CHr 1 c R H ~CHz=N-C
CH; :
CH; CH,CH,
1150 £~ )—CHg- 1 0 R H —CHN-C -
CHs :
Ha 0 CF3
1151 Y cHr 4 0 R H _CHz_ﬁLC_CHz_O
CHy
Ha ? y F
1152 Y )-CHr 1 0o R H -CHz-ﬁC'@g
CHa H
Ha Q y (o]
1153 N >—CHg 1 0 R H ‘CHz‘ﬁ'C'(N:@/
CHa H
Ha o ; CHj
1154 " )—CHy~ 1 0 R H “CHz";{C‘{;@/
CHg :
H 0 O
1155 L )mCHr 1 0 R H ‘C”z'ffc—g
b FsC
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Table 1.106
R 4
Compd ;>-CH - n chirality R° —cm—i— -R®
No. g2 Cre Y R ( 2pRs(CH2)6'G R
H3 )
C(CH
1156 érwr 0 R H —CHz—N-E—@/( s )
CHa H -
CHa
SCH
1157 Q—CHZ- o R H _CHZ—N-E—@” i
CH, H
CHa Ct
1158 g?-c"&- 0 R H —CHZ—L\{-C
CHs H,N  Cl
CHy OCHs
1159 L\ /—CHs- 0 R H —-CHZ—I‘;{}-C OCHg,
CH; HoN  OCHg
CHy CHa
1160 N /) CHz 0 R H —CHZ—HN-C
CHa H,N  Br
OH o _fFa
1161 H3COO-CH2 o R H —CHZ—E-C—G
CHJ ? CF3
1162 HscL%Q-CHz 0 R H —CHz—N-C—O
HaC H
0 CFa
1163 H;ﬁOb—CHZ— 0 R H —cm—-r;:{-c-@
. H3 9 CFJ
1164 H;,CO-b—CHg c R H —CHz—ﬁ-C—-@
o o CFs
1165 {i‘p‘ 2 0 R H —cm—gc—@
B ? CF3
1166 H;,CO-@»CH ¢ R H —CHz—ﬁ-C-Q
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Table 1.107
Compd. R ’
ONFT;f.D : R>—(CH2),-— n chiralty R —(CHZ),;‘%((:Hg)q—G-R6
1167 c CHg- 1 - H O—O
@ : —CHZ—H-E—@
c CF3
1 1 68 t}"‘CHz" O R H -_CHZ—”-g_@
H CF3
H C~
1169 E’“ﬁg, CHy ¢ R H ~CH2—&:—E—©
H CFa
?
1170 @[}-CHF 0 R H ~orepr _@
CH,
1171 Cl—Q—CHz’ 0 R H —CH2~HN-E—< />—8r
? ; OH
1172 o )-CHr o R H ~enry (I Y
H
? y OCH,3
1173 c~©—%— 0 R H "CHz‘L}“C‘(Nt@/
H
1174 o—{_)~CHr 0 R H —cn—»g-d
2 2 H
HalN
CHj
1175 H"C'@_CHZ— ° R H —cm—w@—@-sr
? OH
1176 o _)—CHr 0o R H —cuz—Hr\»c—(@{j
H
% OCH;
1177 HC—{_)—Chr 0 R H ~eree~ 1Y
H
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Compd. R (CHy)-

No. R

4
R “(CHg)gis—(CHz)a-G-Rs
R

1178 HJC—@_CH
1179 Ho—_)—cH

1180 MG~ )—Chr

1181 by M
1182 e
1183 Q‘CHZ"
1184 5y CH
1185 g CHe

1186 h O

1188 C

CH3
1187 CP—@"CHz
~-

n chirality
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R

¥a!

HoN
NO,
H —CHg"N"C
H
HoN
H —CHfﬂkOﬂ<;[:j
H
: H

CH3

H —mﬁ—wc—<:§~ar
H
% OH
H —mﬁ—woaﬁji:r
H
H
? OCHjs

H
’ _CHz_ﬁc{j
HaoN
NO,
—CH~N-C
H IR
HoN
H
CHa
H R
—CHZ—N‘C Br
9 OH
H ~ony Y
H
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Table 1.109
Compd. R’ 4
S L
No. R2>_(CH2); k n chirality R (CH, e (CH)g G-R®
% y OCH;,
1189 c»—@—cm— 2 - H ~eRly C‘(N:Ej
H
1190 o )~CHr 2 - H _CHz_Mg‘d
H
HoN
ohe o _fF
B
CH, ]
CHg ? CF3
1192 hyCHe R ; “C“z"\“c‘@_’:
CHy "
CHa
o _OOFs
1193 L p—CHz 1 R H —CH;‘N“C‘@
CHy "
by CFs
1194 S )-CHr 1 R : o
e FaC
Ha ? Br
1195 L )—CHz- 1 R H -cHz-N-C-Q
CHy ’
H, o Moz
1196 §)-CHr 1 R H —CHz-'*C‘@
CHy i
CH, ? &
1197 -cHr A R H _CHZ"HMC‘Q
CHy ]
Hy 0 cl
1198 | / CHz“ 1 R H _CHZ—N-C—O
CH, i
H, o _fHs
1199 S )-CHr 1 3 " "C“z'm_@
CH, ’
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Table 1.110
Compd. R>_ CH.,)— saa i r ) 'lﬁ
No. R ( 2), k n chirality R? ——(CH2pR5 (CHg)q—G—RG
Ha cl
1200 N CHZ— 1 0 R H ~CH;~N-C
H
CHy cl
CHs
1201 g CH 1 0 R H —CH—N-E—< §—F
CH, H
CHg
= CF
1202 S )-CHr 1 o R H _CH_Mg_b ’
CHy “H
OCF
1208 HCX p-CH~ 1 o R H o] @ ’
2——|—
H
CFs
1204 HC{ p-CHr 1 o R H ~oH
FaC
Br
1205 HioX p-CHr 1 o R H -CH—N~E~©
2
H
NO,
1206 H:\C_@‘CHz' 1 0 R H —~CH N-@—O
~
H
o _FFs
1207 H;,C—@-—CHZ- 1 0 R H —CHZ—HN-C—Q
F
ol
1208 Ho< p-CHr 1 °© R H PO a!
2
H
CH3
1 209 Hac—Q—CHz" 1 O R H —~CH _N.E_O
2
H
cl
1210 H;,C—@—CHg- 1 0 R H -CHz-'_hf-C
cl
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Table 1.111
Compd )
o . R . Y ) —
oF.) >-(CH2), k m n chirality R? (CHQ)-i—p 5(Cl—~12)——q G-RS

1211 H3C—©—CH2- 1 2 0 R H —CHZ—N-E:P{\ng
H —_—

9 CF,
= 1 2 0 R H ~CH2_§C_F%3

1212 HJC“Q—
CFs
1213 C"O“CHT 2 2 1 - H —CHz—ﬁ-c
FiC
0 CF,
1214 cv—@—CHz— 2 2 1 - H —-CHz—ﬁ-cQ
F
ci
1215 o< pCHr 2 2 1 - H ~OH NG
Cl
1216 cr—@—cm- 2 2 1 - H _CHZ_;\;@ dp
0 CF3
1217 CP—@—CH; 1 2 0 R H —CHZ—}I’:JI-C-Q
Ci
0 CHa
1218 o< )ycH- 1 2 0 R H —CHz—ﬁ-C‘Q
F
CHa
1219 o< por 1 2 0 R H _CHZ—E-E—@—CI
!
1220 a—-@-cm— 1 2 0 R H —CHz~N-C
H,N
P
1221 cr—@—cm— i 2 0 R H —CH-N-C F
H,N
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Table 1.112
Compd R! : )
Ne R2>(CH2),~— n chirality =8 —(CH2)5'£5—(CH2)<TG‘RG
1% CHj
1222 o< )oHy 0 R H ~CHN- ]
H
?
0
1223 o~ p-cHr o R H 0
—CHZ—’I‘:IJ-C—Q
o NO,
1224 cr—-@—cm— 0 R H —CHz—;\;C‘Q
HO
CF,
1225 Hso~ )G o R H ~Cr
Cil
o _fHs
1226 Hy0~{ )-CHr 0 R H —caz-huc@
£
CHy
1227 Ho~_)—Chr 0 R H —CH;;—E{@-@—CI
' |
1228 Hyo{_)~cHr o R H ~CrHp-C
HoN
R
1229 HaC CH,~ 0 R H -CHZ-&J-C F
HaN
1% CH3
1230 o~ p-Chr 0 R H —CH1-C—~( ]
H
ot =0
1231 HaC CH~ 0 R H P
’ : "'CHz—HN'C_Q
9 NQO,
1232 HaC CHy- 0 R H —CHz_IE-CAQ
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Table 1.113
4
Compd R>— (CHo)— n chirality —(CHZ)B—TS—(CHQ);G—RB
R
Hy CFy
1233 g’f/;cua 0 R ~CHN-C
CHa ci
CH; CH4
1234 Q—cm— 0 R —CHZ—{?!{-E':P‘-Q
CHs F
CH, CHy
1235 Walis 0 R -—CHZ—N-E—Q—CI
CHa, :
CHy l
1236 L )—CHz 0 R —CH~N-C
CHj HaN
CHs '
1237 ¥ )—CH,- © R —-CHz—ﬁ-g—dF
CH,3 HzN
CHy
1238 S )CHr 0 R —eR E—@/%
CH; H
Ha Q
1239 D )—ChHg 0 R o 5’@
e —CHg—Hi\'-C-@
Ha NO,
1240 y ) CHz 0 R —CHy N-C
CHy HO
CF3
1241 o< p~cHr 2 1 - ~CH;~N-C
C!
? CHa,
1242 o )-CHr 1 - ~CHz N‘C'Q
.
CH34
1243 or{ )-cHr 1 - -cnz-&»g@—m
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Table 1.114
R 4
CoNn;pd- R>—(CH2),- m n chirality R —(CHQ),;%(CHz)q-G—RG
0 i
1244 Ci-@-CHz- 2 1 - H —CHZ—-HN-C—Q
' HaN
7
1245 cw—@—cm— 2 1 - H ~CH=N-C F
HaN
P _(/N\ICH3
1246 cr——< >—CH2- 2 1 - H -CHz—ﬁ-C I
H
O
- - H
1247 o< )-cH; 2 1 —CHZ—’_I\f-g C_<_/
NO,
1248 C)——@-—CHZ- 2 1 - H —CHz—ﬁ—c
HJ
0 NO,
1249 cr——@—cm— 2 0 R H ~GH - —@—c:
0 NO,
1250 HyG~{_)—CHr- 2 0 R H _CHZ_ﬁC_Q_C,
Ha 0 NO,
1251 " p—CHz 2 0 R H "'CHz"'HN'C‘O'Cl
CHy
?
1252 Ct—O-CHz- 2 0 R H —CH2~HN-C—©—CH(CH3)2
? i
1258 Hic—{_)~CHr 2 0 R H ~onpe o H-crcny,
™ 0
1254 N —CHr 2 0 R H --CHZ—HN-C-@"CH(CHJ)z
CHs
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Table 1.115
Compd. R ’
ompd. >—CH — feali ‘3 — )_i_ Y
Ne. | R (CHa); n chirality R ((:Hzp[:is (CHo)G-R
Br
1255 Cf—@-CHz- 0 R H —CHy— }r\i-c
HoN
Br
1256 H;,C—@—CHz 0 R H —CHz—,_h:-C
HoN
CHg Br
1257 g’f}-wr 0 R H ~CHz—N-C
CH, HaN
ci
1258 Hac—Q—CHz 0 R H —CHZ—HN-C
HoN
Ha ci
1259  p—CHz 0 R H —CHZ—}_I\:-C
CHs HaN
OCH,CHs
1260 H30—©—CH2 0 R H -CH;—&J—E—Q
£ C(CHa)s
1261 o< )-Chr 0 R H ~oHo<Ch
HaC
f ~C(CHa)
1262 e )—CH; 0 R H —CHz—ﬁ“C—Q
. HaC
Hy P~ CCHs)
1263 N 0 R H —CHz-ng—<\;g
CH3 ' HSC
P~
1264  c{_)—CHr 0o R H 6
HC
R~
1265 ch—O—CH 0 R H ~CHN-C )
HC
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Table 1.116
Compd f:‘1>_ . »
med. (CHa~ k m n chirality R® “(CHQFES‘(CH.?)EG‘RS
Ha
1266 5\0?’2“ 1 2 0 R H —CHZ—N'E‘CKQ
H O
CH; HC
? ocF
1267 o< )oH 1 2 0 R H TCRl C“//;Ej 3
H
ci
1268 o< )Jor 1 2 0 R H TeRee
HaCO
? Br
1269 co—@—CHz- 1 2 0 R H -CHa—ﬁ-CQ
HO
o]
1270 cr—-@—CHz— 1 2 0 R H —CHNC
HO
NO,
1271 c0—©—CHz- T 2 0 R H —CHz—ﬁ-g—@—F
P y OCF,4
1272 o )cHr 1 2 0 R H I C'(N:O
H
of
1278 wo<_JcHr 1 2 0 R H ~CHz N C
H3CO
Br
1274 ch—O—CHz— 1 2 0 R H ~CH=N-C
HO
ol
1275 HC CH 1 2 0 R H —CHNC
HO
NO,

1276 H;.C—@—CH; 1 2 0 R H ‘CHZ"ﬁ"E—O—F

136



17 MAY 2002

WO 99/25686 PCT/US98/23254

Table 1.117
Compd R;>_ )
R H — . . . - -
No. R (CHy) k m n chirality R? (c:r-rg)—ipRs (CHo)eG-R®
Hs
? OCF,
1277  K)-cir 1 2 0 R H ~ctimw Y
CH, H
CHj o
1278 N/ CHa 1 2 0 R H —CHz—NC
CHj H3CO
CHy Br
1279 E’i/)-cm- t 2 0 R H ~CHC
CH3 . HO
Ha ? Cl
1280 y )—CHs- 1 2 0 R H —CHz-—HN-C-Q
CHj4 HO
CHa
9 NO2
1281 ) )—CHz 1 2 0 R H el _@_F
CHs H
1% y OCF,
1282 o poHr 2 2 1 - H ~CH2—§C—NJ(\(\:T
H
Cl
1283 cu——@—cw‘,— 2 2 1 - H ~CHz—N-G
H3CO
ﬁ) Br
1284 cr—@—cm— 2 2 1 - H —CHZ—{_\{}-C‘Q
HO
Cl
1285 Ci—@-CHz— 2 2 1 - H —CHz—ﬁ-C
HO
CF,

HiQ
1286 c,~<o+,),o—C>-o+z- 1 2 0 R H —CHz"ﬁ'g—@

CF;

NO, 0
1287 ow—@—cm- 1 2 0 R H —CHr;fc-@
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Table 1.118
Compd. R :f
ompd. ‘>_ — . y _
No  R? .(CHz)] k m n chirality R? (CH2°R5 (CH,)-G-R®
H 0 CFq
1288 . e 1 2 0 R H R
CHy o OCHs
1289 Q‘CHT 12 0 R H ~CHyN-C
CHJ HzN
CH, CHa
1290 Q-CHa— 1 2 0 R H ~CHy=-C
CH3 * HZN CH3
? CH
1291 Ho< )cHr 1 2 0 R H —CH;;—{:{J-C—/;@/ i
H
CHj
1292 H3C CHe 1 2 0 R H —CH;— }l\_i}-c
HaN  Br
0 CFa
1293 H30—©-CH2- i 2 0 R H "CHZ“ﬁC‘Q
F
CF3

1294 H;C—@—CHz— 1 2 0 R H __CHZ_N_@ _@_F
H
_ ? C(CH3)s
1295 H3C—®—CH2 1 2 0 R H "CHz"}_‘\f‘C"&Ojr
_ ? SCH;
1206 Ho< )-cHr 1 2 0 R H _CHz_ﬁLc_@(
P ~
1297 H;,C—@—CHz- 1 2 0 R H -CHz“ﬁ,*C‘g

HaC CF,
H

Br
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Table 1.119

n :
Compd >CH2), k m n chirality R?

4
—CH _ps
(CHsz5 (CHz)q—G R

1299
1300
1301
1362
1303
1304
1505
1306
1307

1308

1309

HaC
ch CH2_
HaCO

9]
I
™

HaC

T
w
Oi
(9]
b
~

HaCO

EI
w
0
o &
X
~

HaC

o
=

x
w
QO =X

w
io
O
X
|

7
<

CHz

T
[ X}
0
()
0
o
™~

HaCCH2
CHz

3

H,C

T
[ X)
<$ < 3 9]
’
2
5 Q
™

T
(%)
O X
[A)
io
0
hd
™

0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R

o _fFs '

—CHZ—N-C—@
H

o L

—CHZ—N-C—Q
H

o _FFs

-CHz—N-C@
H

o _fR

—CHz—N-C‘G
H

CFj

—CHo— N-E—Q

? _@CFs
—CHgy N-C
? _@CFS
—CH,~N-C
H
el
H
CF3
0
—CHz—N-C
H
CF,
g
—CHy —N-C
H

CF3

~CHy~ N-E‘Q
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Table 1.120
Compd. R ' 4
om . — i 1 o
No? g2 (CHg) k m n chirality R (C%%(CHQ;G*RG
HiC 0 CFy
1310 o 12 0 R ; "CHz“'_“;"C_Q
/\O 9 CFS
1311 - 2 0 R H "CHz_ﬁ‘C‘G
1 31 2 G_CHZ— 1 2 O R H —CHz"ﬁ'C_Q
Br 9 CF3
1313 O_CH ~ 1. 2 0 R H —CHZ—HN-C—O
SN o _FFs
1314 N\';}—CHz- t 2 0 R : ’CHZ”HN“C‘@

CF3

Ha %
1315 [)cHr 1 2 0 R H —CHZ—N-C—@
H
F ? CF3
1316 che 1+ 2 0 R H —CHZ—E;C-@
0, ? CFa

? CFj
1318 d . 1 2 0 R H —CHZ—”C‘Q
? CFa
1319 b i 1 2 0 R H -CHz—trC'O
9 CF3
1320 Br—dcm— 1 2 0 R H _CHz_&LC_O
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Table 1.121
Compd. R : f
ompd. >._ H.)— irali R3 — -~
No. R (CH); n chirality R (CHsz5 (CH,)-G-RS
Br
1321 Ci—@-CHz— 0 R H _CHZ_HME d .
o &
1322 C'—Q'CHZ— 0 R H -—CHZ-HN-C-GCH;,
!
1323 c»——@—cn—iz- 0 R H e {T@ _@_ o
CHa
1324 co—-@—cmf 0 R H ~CHy~N-C
HO
1325 C"‘@‘CHZ' 0 R H _CHz—N'g_Q‘g
H
0 i
1326 cr—@—cm— 0 R H —CHZ—”-C—Q
HO
CHg
1327 CI-‘Q—CHz— 0 R H ~CHz=N-C
HaN
? Br
1328 H;,CO-CHZ- 0 R H ~orrid -@—cn‘
0 cl
1329 H;C—O—CHZ- 0 R H -CHz—HN'C O—CHa
0 !
1330 MG~ _)~CHr o R H _CHZ_HM_G_C,
CHg
1331 HC—_)~CHr 0 R H ~CHr iy C
HO
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Table 1.122
Compd H‘>_ 4

om « — 1 H 1 — ).—i_

ch R2 (CHp); k m n chirality R? (CHQDRS (CHy)5 G-R®

1832 e ) 1 2 0 R H —cHZ—HE—Q-E—@ :

1333 H;C—@—CHZ- 1 2 0 R H —CHZ—-&}-C
HO
CHj
1334 chO—CHz- 1 2 0 R H -CHz—HMC
HoN
FHs Br
1335 Q‘CHT 12 0 R H —CHZ—N-E—@—CI
CH3 H
CHy .
1336 L /) CHz 1 2 0 R H —CH—;—N—E—Q—CHJ
CHg H
CH, |
1337 e 12 0 R H —CHz—Mg—ch
CH;3 H
Ha CHj
1338 fz;'CHz- 1 2 0 R H —CHz—ﬁ‘-C
CH, HO
" ? 8
1339 e 1 20 R H -—CH—N—C—< >—C
o, LRt O
Ha |
1340 E_’{?-cm— 1 2 0 R H —CHZ—HN-C
CH; HO
Ha CH,
1341 5{“—‘2_ 1 2 0 R H "CHz"'l_fj'C
CH; HoN
Br
1842 o pcHr 2 2 1 - H _CHz_ﬁ_@ _{}Cl
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Table 1.123
) 4
Compd. I'i‘;>—(c:t—|2),—- k m n chirality R? —(CHZ)-D—T—(CHa)a-G-RG
No. R RS

Cl

1343 o powr 2 2 1 - H _CHz_HM@ C .

1344 o powr 2 2 1 - H _CHz_ﬁg d/ .

0 CHa
1345 cr—@—cm- 2 2 1 - H —CHZ—HN-CQ
. HO
0 !
1346 c<-—®-CH2— 2 2 1 - H —CHZ—HN-C—Q
HO

CH3

?
- —CH . — 7
1347 w—@—cnz 1 2 0 R H CHa ﬁc'g
1% 7 CH3
1348 o pcvr 1 2 O R H ~ore &L
i ? CHa
1349 g\j/}cm- 1 2 0 R H ‘CHZ','\IC"g
I-O—CH- 2 2 1 - H —CH—N—@—g
1350 ¢ , N
1351 o por 1 2 0 R H -

o) f
[]
. -w,-,frﬁ
1352 Ho{ o 1 2 0 R H .

o
(o}

H3 o _N_lo ¢

1353 g/}cm- 1 2 0 R H ° g
CH3; o]
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Table 1.124
a 4
CoNrr;[?d- R;>-(CH2)1— n chirality R —(CHZ%(CH,Q)Q—G—RG
1354 o~ )~CHr 1 - H LA
/'F‘GJJ
(o]
CN
1355 o _)-CHr o R H ~cHE
HoN
CN
1356 H;,C—@-CHZ— 0 R H —CHg—l_h{l-C
HoN
CHa CN
1357 g?‘CHz" 0 R H —CHz—HN-C
CHa, HaN
CN
1358 c»—@—cuz— 1 - H ~CHz N C
HaN
CH, 0
1359 K/}CHr 0 R H —CHZ—}_I\:-C-@
CHa
Hg Ha
—CHeNC—]
1360 ¥ —chr 0o R H o<
CHj CHa
? .
1361 HGX_)~CHr 0o R H ~cHo~_)-00Hs
Ha o _Et
1362 \ )—CHzr 0 R H —CHZ—N-CO
CH, :
CH
Ha ? CJHa
1363 L )—CHz 0 R H =CHzN-C
CHg G":I
0 CHg
1364  HicX_)~CHr o R H —caz—H»c—O
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Table 1.125
Compd. R ’
ompd. ;>C —~ irali ’ — )_i. -
N a7 (CHa n chirality R? (CHapRs (CHy)7G-R®
Hj
1365 K}caz— 0 R H —CHzI-C
: CH; H;C
CHj
P M 't
1366 /) CHz 0 R H —CHZ—&J—C-O—CH:,
CHj
_ P
1367  HiC—<_)—CHy 0o R H —crep o Y-chy
CF3
1368 C"‘@"CHT 6 R H —CHZ—ME—O—CI
H
OCH,CF,
1369 o )-ChHr 0o R H ~CHr 6
F3CCH,0 .
? Br
1370 ¢ CHy 0 R H —CH Nl
l-@- : CHq ”c—g
O 0
1371 o] CHy 0 R H
: —CHZ—HN-g—@
1872 o )—cHr 0 R H ?
~ir o)
LFa
H
OCHCF3
1874 M0 _)~CHr 0 R H ~CHz-C
F3CCH,0
1375 H3C‘®"CH2‘ 0 R H _CHZ_N.E_Q/Br
: H
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Table 1.126 -
- 4
Compd. ;>(CH2)— n chirality R _(CHz)'i‘(CHz)"G"RG
No. R ’ pRs ’
o
HaC CHy- 0 R H
1376 3 2 —CHZ—N-E)?‘@
H
1377  HC CHz 0 R H 9,',
O_ ~ Gz &)
CH, 9 CF,
1378 @'CHT 0 R H —-CH;-}ITC—@-CI
CH; .
CHy OCH.CF4
1379 Q‘CHz- 0 R H —ehe
Chy F4CCH,0
Ha
9 - _Br
1380 ey ° R H ~onp oY
CH;,4
" 0
) CHy- 0 R H
1381 )—CHz —caz-wg—@
CH, H
§3 O
1382 § )-Crr o R : v
—~CHsNC
(. ey
? CF3
1383 o< )~CHr 1 - : ‘CHz‘H”C'O‘C'
9 y : Br
1384 o< )-CHr T H ’"CHZ"H”C'(J
O
_ . H ~
- oG 2 21 et
Hy 1 - H
1386 o~ )-c; “’”ftf@ )

146



| \ 17 MAY 2002
WO 99/25686 PCT/US98/23254

Table 1.127
o 4
Compd 2>—(CH2 k m n chirality R —(CHQ)E;%(CHz)q—G—RG
R
CHy
1387 QCHZ“ 1 2 0 R H —CHz—N"g—CﬂA
CH; g
CHa C{CHa)3
1388 N )—CHg~ 1 2 0 R H "CHZ*H““C"@E
CH3 éHg
CH3 ?
1389 b"’i}-cm— 1 2 0 R H —CHZ—'_A{-C—QN
CH . N
H3 CH3 CF3
1390 HiC ch 1 2 0 R H . ME_@
HsC CHy H
HS ) ? CFa
c 0 CF4
1382 H;,C-@—CHz- t 2 0 R 3 —cHz——gc—Q

"CFs

1893 weow < )or 1 2 0 R H —CHy ME—Q
02 . . ? CF3

1394 HachHf 12 0 R H ~CHg~ C‘Q
HoC= H—@-CHZ-

1395

O

B o _FF
1397 BP_OCHQ_ 1 2 0 R H —CHys~ N-C—@

e
n
o
0
I

CF;
'
—CH
H
CF,
P
—CH—N-C
H

147



WO 99/25686

17 MAY 2012

PCT/US98/23254
Table 1.128
R 4
Compd. >_ — irali ‘m3 — -p6
NoF.J 5 (CHyp); n chirality R (CHQ)'--‘:-F-‘F,R5 (CHo)yG-R
c H3 CF3
1398 C»—b—gH— 0 R H —CHz—ﬂg-Q
I+ o _fFa
1399 o )oH- o R H —onr i
cl H
CHa 0 CF3
1400 CF—@-—CH— 0 R H -CHZ_HN'C—Q
? ci
1401 HQC"‘@‘CHZ" 0 R H —CH 2_}2,_0_@/
H
OCHjg
1402 H30—®—CH2- 0 R H —CHz—}_N(-c OCH,
. HN  OCH,
1403 MG )—CHr 0O R H ~cneyr N
P =N
1404 H3C—®—CHZ- 0 R H “CHz"ﬁ'C—@
1405 Hyo~(_)—Chr 0 R H "C”z‘tfc‘Q
HyCS
0 CHy
1406 Mo~ )—Chr O R H _CH2_§C_<f
1407 H;,C-@—CHZ- 0 R H TOHTNCTN
HyCCH,S
1408 H;CO—CH;— 0 R H —CHz‘N‘g‘@
H
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1
Compd. R CH»)—
e R2>< 2)

4
R —(CHZ)——T-,, iy (CHo)7G-R®

1409 HC~{_)—CHr

CHy

1410 N e
CH;,

1411 c—_)cHr
1412 HGX_ )—CHr
1413 QCHz-
1414 o )cHr
1415 o )~Chr
1416 Ho<_)-oHr
Ha

1417 5’0'”*2'
1418 or{_)-oHr
1419 o< )-cHr

n chirality
0 R
0 R
0 R
0 R
0 R
1 -
0 R
0 R
0 R
1 -
0 R

CHy

P

H
P

H

Qa
Hy C-G~NH
o
o}
—CHy=N-C
H
HyC-C-NH
(@]
Cl
—CHZ—HC
HaC~G-NH
(o]
o}
9@
~CH,—N-C
H
HJO‘?"‘M“
o
SCN
—CH~N-C
H
HaN
SCN
H
H,N
SCN
H
HyoN
SCN
_CHZ—N'C
H
HaN
SH
"CHZ'"'N‘C
H
HaN
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Table 1.130
R 4
CoNn;r.Jd. R>—(C|-12.),-— n chirality R? —(CHZ)EE-;(CHZ,)-Q—G—RS
SH '
1420 H;,C—@—CHZ- 0 R H —CHZ—L\rc
H,N
CHs SH
1421 Q—CH{- 0 R H ~CH;N-C
CH, HoN
0 SH
1422 Ct——O—CHz- 2 2 i - H —CHZ—HNCQ
. HoN
Q‘c
3 c CH,~ 1 2 0 R H
142 t—< >— 2 _CHz_&kg _@
qc:
HaC CH 1 2 0 R H
1424 2 —< >— 7 ’C”z_ﬁfg _@
CH, - Q
C
1425 ﬁ/}-cm— 1 2 0 R H 0
CH ~CH O
3
Q

1426 c

1428 C

~)-
P
1427 CI——@—CHZ— 2 2 1 - H . —CHz—N-C‘O
a¥a

Cl

1429  HCCH: cH- 2 2 1 - H —CHZ-HN-C

Cl

O §:> CHr o 2 . H —CH-—N—@—O
1430 & N

o HaN
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Table 1.131
Compd R! ; )
No;.j. R2>_(CH2)'_ k m n chirality R —(CHZ)B—;TE(CHz)a-G-RG
9 Br
1431 I-hCCHzO—@—CHz' 2 2 1 - H —CHz—ﬁ—c
HaN
9 Br
1432 C:’Q’ CHr 2 2 1 - H —CHZ—FTC—Q
© ’ HoN
o a

1433 l-hCCHzO—@-CHg- 2 2 9 - H .'C“"?fc;p

fo) r
1434 weeH 0 )~ 2 2 1 ; H 'CHZ‘L*C‘d

cl
1435  mocH—<{ )-Crr 2 2 1 - H ~Chy—N-G
H,N
cl
1436  (oneH< )-aiz 2 2 1 - H ~CHz G
H,N
cl
1437  HOEH0L 0= 2 2 1 - H ~CHr NG
H,N
Br
1438 l—gCCHz—G-CHZ- 2 2 1 - H “CHz"{j‘C
H,N
Br
1439 (kopcH{_)-oiz 2 2 1 - H ~CHy=C
H,N
Br
1440  HC(CHy) H~ 2 2 1 - H -CHg—f;{-C
H,N
? Br
1441 Hes< )cHr 2 2 1 - H —CHZ—}I\_{-Z—'\Q
2
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R!
Compd. R (G-

chirality

=6

4
e
(C 2pR5 (CHz)a"G R

1442 wocH—~_ )-Crir
1443 (FanCH—@-ow-
1444 oo~ -ou
1445  ryCoH—_ p-chy
1446 (HoncH<_)-crr
1447 HeeH0~{_ )04
1448 HCS<_)~CHr
1449 mocH—~_ )-CHy
1450 (owcH~_)-oir

1451 (s00HI N )-CHy

H
1452 H;COb-CHz-

0 a

[]
=CHpr~NC
Tia s
HN
cn,—@-cmcrﬁ

o}

: C’j
=CHr~N-C
H
HN
CHr@—CH(CH;)z

("3 a
~CH~N-C
H
Hi
c"“2‘C>'0(O"z) 2CHy
o r
—CHzr-N-C
M

'C') Br
_G"{-;“N‘C'Q
H
HY
CHy O(CH2)2CHy
o 8ar
1]
"CH:"{:‘I‘C‘Q
HN
CHy SCHy
0 CF,
—CHy— N—CO
H
0 CFs
~onemy e
o CFy
—CHZ—N-C—@
H

CFj

5!
H
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Table 1.133
R’ : r
Compd. — seali 3 - ~R6
e R2>—(CH2), m n chirality R (CHszS (CHo)zG-R
CFa
1453 HCCHI0X_)-Cir 2 1 - _CHz_ﬁiﬁ_@
CF3
1454  WooH0<_)—cHr 2 1 - "CHz"HN'g _@
HSC ﬁ) CF3
CF3
CHy~ %
1456 O‘Q‘ 2 2 1 - —CH— _@
Q—o CHz=N-C
ci
1457 (oHaaN{_)-Hr 2 1 - ~CHg-C
HaN
| e o
1458 Hobwz_ 2 1 - ~CHz=N-C
HoN
Br
1459 (0N )—0ir 2 1 - ~CHzN-C
HaN
Br
HsC
1460 Hob—CHz- 2 1 - ~CH,—N-C
H,N
o 1
Hgo -CHz“ﬁ'é‘d
1461 H CHy 2 1 - HNCH Oc:‘
o B8r
1462 Hf_b_ 2 1 ’°”"$§é‘O
- OCH
" Cre NenelSon
0 CFq
1463 C"@"CHF 1 1 - —CH"’-ﬁC—@
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Table 1.134
Compd R>_ : r
No. R (CH2m  k m n chirality R? —((:Hz,pR5 (CHy)5G—R®
OCF3
1464 c»—@—cuz— 2 1 1 - H _CHz_ﬁg _@
CFs
1465 Cr—@—CHz- 2 1 1 - H ~CHz=N-C
F,C
Br
1466 o~ poHr 2 1 1 - H —CHz—&»g _@
9 Cl
1467 o< ) 2 1 1 - H - O
NQO,
1468 cv—Q-CHZ- 2 1 1 - H _CHZ_HN_E _@
ﬁ) CFj
1469 Cl—@-CHg- 2 1 1 - H —CHa—HN-c—Q
F
? Cl
1470 o _pchr 2 1 1 - H —CHz—ﬁ-c—C}-m
1471 o o 2 1 1 - H _CHZ_”@ dF
H3 ﬁ) CF;’
1472 Y-onr 2 0 R H - _@
B 9 CFa
1473 '\E}_CHZ_ 1 2 0 R H oyt _@
@ ! 0 CFa
1474 EZS—CH;- 1 2 0 R H _CHz—ﬁc—O
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Table 1.135
c d Rl . 4
omp —_ irali 3 —
No R2>—(CH2), n chirality R (CHz)_lpés (CHgfq-G‘RG
C
CFy
1475 : o R H 9
%CHT —CHZ—L\;CO
8 0 ] P CF3
1476 I}—CH- H L _@
5 2 CH, N-C
Br
1477 o R H ?
[ )—CHs —CHZ-HN-C—O
0 " ? CF3
B
1478 3y H _CHZ-#C_@
CHa 0 CFy
1479 HyC CHz 0o R H e _@
CHa H
M 0 CF,
CHs 0 CF,y
H,C H
B CF,
1482 r\(S\rcm— 0 R H —CHZ—-E-@—@
HJR/L/\>— 9 CF3
1483 [ —cHy 0o R H s _@
Hye” O 2 CHz=N-C
CF;
1484 T Son 0 R H _CHz_ng s
1485  HC~_)-ChH o R H —CH,—N—@-@ i
H
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Table 1.136
Compd R ' ’
No : R2>—-(CH;,_»)j-- k n chirality R® —(CHz)E—RT?(CHZ)q—G—RG
OCH,
1486 H;,C-@—CHz- 1 0 R H —CHZ-L\{-C
HaN
cl
1487 H_-,C—@—CHZ- 1 0 R H —CHZ—HN-C
H,N Ol
1
1488 ch—Q—CHz" 1 0 R H "'CHZ—N‘CL
H
_ ?
1489 HgC—-Q—CHz 1 0 R H —CH2~HN-C—<>
1490 0 )-CHr 1 o R P sl
Ve " -oneye<)
i
1491 HC—{ )~CHr 1 0 R H ©
3 2 -—CHz-—ﬁ-E—E
NO,
1492 Hsc-@-CHz‘ 1 0 R H _CHz_ﬁg_@
H3 ? Ha
1493 i}c“a— 1 0 R H LN &
CH, a
Hj 9
1494 Y —cHr 4 0 R H "C”z‘ﬁcﬁ%‘: " ""
CH, H
Ha 0 H:rCHg
1495 ) )—CHr 1 0 R H —CHN-C—C_ R
CH, HaC
Ha 0 Ha
1496 NO 1 0 R H ~crrn-G—CQ
CH3 H:!C
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Table 1.137
Compd. R : )
No? . R2>_(CH2)’— n chirality R? (CHZ)E-Z;'(CHZ)-Q—G—RG
H3 9 Ha
1497 & p—CH- 0 R H —CHz—,_r\f-C"“- !
HyC 1 “CH
CHJ 3 CH3 3
CH,
1498 L )—Chr 0 R H _CHz‘l\“@‘%
CH, H
CH,
1499 as 0 R H _CHz_N_ELHf
CH, H
CHj
CH;,
1500 g’?ﬂmz— 0 R H —cH M9_<{
e C
CH, H
CH,
) CHy~ 9
1501 Y 2 0 R H -CHZ_HN-C_O
CH,
HJ ? CF4
1502 L pCH 0 R H —-CHZ—{TC‘Q—F
CHa F
Hy o  QCHF
1503 Valls 0 R H —CHZ—I\}-&—@
CH, H
CF,
1504 HzN—Q“CHz‘ 0 R H —CHZ—N-E—@
H
{ Hcny CFs
1505 CHy- 0 R H —CH —N-g—@
O—CHzo * H
Br
1506 cn——@—cm— 1 - H ~CHy-C
H,N
f
1507 C""@‘CHZ— 1 . H _CHZ_E.C
HaN
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Table 1.138
Compd. R f
ompd. >_ H,)— 4 : _ _
No. | R (CHy), k m n chirality R (CHszs (CH,)5G-RS
P
1508 o~ pomr 2 1 1 - H ~CHC .
HaN
1509 CP—Q—CH—;— 2 1 1 - H 0 Q
= e )
!
1510 o poHr 2 1 1 - H ~CH ¥
HoN
9 Br
1511 C CHy~ 2 1 1 - H —CH— J
'—@_ 2 CHy HN-C—Q/
cl
1 51 2 C’__O—CHZ_ 2 1 1 - H —CHZ—ﬁ'c
HoN
%;*P@
1513 m—@—cm— 2 1 1 - H %
~CHzN-G
0 cl
1514 (H:CCHz)zN_O‘CHz‘ 2 2 1 - H *CHz—h"C
HaN
H 0 cl
1515 Hacob-CHz- 2 2 1 - H —CHZ—H-C@
HoN
Br
1516 (HJCCHz)zN‘Q‘CHz' 2 2 1 - H —CH~ G
HoN

Br

HQ. ?
1617 HGCObCHz_ 2 2 1 - H -—CHZ—&J-C—O
HaN

1518 § 2 2 1 H Ikt E C§ H
- (o]
HaC He HhLCHf< }-mm
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Table 1.139
Compd R> . )!r
Ne R2 (CHy); k n chirality R? —((3}-{2‘)}:2s (CH,)G~R®
H CH N'(é) r
—thr-
1519 Hscob‘c*"z‘ 1 - H H » OH
CH ~QCH,
Br
1520 8—(_)~CHr 0 R H —cH —»@—C}
2
H
Br
1521  H,CO{_)—CHr © R H ~cH —w@—@
2
H
Br
1522 E’Q‘C”f 0 R H f _@
o —CHz_{::'C
HaC 9 Br
1523 | ¢ CH, o R H -—CHz—HN-C-C}
H3C 9 Br
1524 HO—b—CHz— °c R H —CHZ—PA{}-C—@
OCF3
1525 e«—-@—cr«z— 0 R H _CHZ_N_E _@ .
N )
OCF3
1526 HaCO—Q'CHz' 0 R H -CHZ-ME—@
H
OCF3
1527 E’Q‘CHT 0 R H ~CH —N-E‘-@
o) 2 H
HaC 0 OCFj
HJC 9 OCF;,
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Table 1.140
R 4
CON";I.Jd- R;>—(CH2),— k m n chiralty - R —(CHz)EF;%(CHQ)q—G-RS
0 CFa
1530 B'_‘@_CHz" 1 2 0 R H ~CHzI\-C
F
0 CF3
1531 H;,CO—@—CH;_— 1 2 0 R H —CHz—'ZJ-C*Q
F
0 CF3
CHz" —_ -—
1532 E’Q‘ 1 2 0 R H CHy ”—CQ
¢ _ .
HaC 0 CF3
1533 HJCOb‘CHz- i 2 0 R H —CHa—rﬁ!—c—Q
F
HaC 0 CFa
1534 Hobcm— 1 2 0 R H —CHz—ﬁc
F
0 CF3
1535 B pcwr 1 2 0 R H —CHz-HMC—C}F
0 CFs
1536 HacO—O—CHz- i 2 0 R H ~CH G _OF
0 CFg
1537 E’Q‘CHZ‘ 1 2 0 R H _CHZ_HMC_G_F
o
HaC ? CF3
1538 H;ﬁO—bCHZ— 1t 2 0 R H -—-CHz—ﬁ-C—@—F
HSC 9 CFa
1539 ”0‘23"3”2‘ 1t 2 0o R H _CHZ_}&C_@_F
0 CF3
1540 BI_O"CHz‘ 12 0 R H —CHz—ﬁ-C—Q-F
F
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.R:‘

4
_(CH2 ’p Rl ! (CHQ)&‘G‘RS

1541 H:CO-O—CHZ—

1542 TQC”Z'
HaC

1543 HCOZ}C__
3 Hz
H3C

1544 Ho—bcwz—
C

1545 [ p-omr

F
1546 Hacob-cm-

F F
Br

1547 HJCO—Q-CH;-
Br

1548 MG~ )—CHr
1549 Mo )~ChHr

1550 HyC CHz-

1551  HO—{_)Chr-

n chirality
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R

~cHe MCQF
WQ
oty MCQ
_CHZ_MQ

CF5

~CHy— NﬁCP‘G

CFj

0

CH=C(CHg)2
~CHy=N-C
H CHa
HaC

HN'C

—o—«z-wcv@ HaCO
ol
? =N(CH2CH20H)2
~CHz=yC
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Table 1.142 -
Compd R' . )ji
mpd. R?—(CHZ,),- k m n chirality R? —(CH; Pls (CHz)5G-R®

1552 H;C-'< >"CH2‘ i 2 0 R H —CH.— P
? 3
1553 o jcHr 1 2 0 R H ~owyeCh
R
1554 o< p~omr 1 2 0 R ’ ~Chgpy G
. P:;H
Q " en
1555 Mo )~CH~ 1 2 0 R H - %:{ 3
P
1556 H;,C—O—CHZ- 1 2 0 R H -CHz-HN-C‘%S

HaC
? &H/CHS
1557 mo{ p~cvr 1 2 0 R H ~CH N L
P~
1558 H;C—@—CHZ- 1 2 0 R H —CHZ—I;.;-C \ =
HaC CHa
P C(CHa)s
1559  HC Ch- 1 2 0 R H ~CHNC N
HaC
?
1560 HO{ )CH~ 1 2 0 R H "CHz"N'C_QN
H O
P I
1561 HaC—O—CHz- 1 2 0 R H —CH~N-C g:g
CH3

D
1562 H;,C—@—cnz- i 2 0 R H —CHz—'r:{}'C—Q
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Table 1.143
R —— 4
Compd. > — A . _
No;.) ] (CHy); n chirality R (CHZ)-i—pRS (CH,)sG-R®
1563  HiC CHy o R H -
3 "@' 2 .
Ct
o)
1564 HJC—®—CH2— 0 R H M
&y
CH, 0
1565 N —Che 0 R H —CHz—I_I\f-C—Q—CI
CHs, HaCO
CHj
1566 ) )—CHr 0 R H ~CH G
CHy O;N  OCH3;
s o)
1567 L ) CHz 0o R H “o-b
CHs a”*i
CH3 ~CH2—H-E-Q .
1568 @'f/}-criz— 0 R H "
CH, e,
Hg gﬁ
1569 'O“T/SCHZ- 0 R H o
CHs —CHz-p;c—?-_)
Ci
1570 H;,CS—O—CHZ— 1 - H ~CHzN-C
HoN
o o]
1571 HgCS-—O—CHg- 1 . H ’C”"Htp
CHr@'SCH;
o o R
1572 () i 1 - H 'CHZ“L}*C‘O
. o LR
1673 neopbOronr - H e
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Table 1.144
4
Compd. R>_ CH,)— hirali "Ro — ).i_ —p6
Ne R (CHa), k m n chirality R (CH2pH5 (CHa)eG-R
CF
? 3
1574 we Oy e 1 - H —-CH2~”—§—©
0 0 CF3
1675 Db o o ey
: CF
— 9 2
1 576 LN"C—@"CHZ— 1 - H _CHZ_”.@_.@
o 0 CF3
1577 HO(CH);—”O—Q—CH;— 1 - H ‘CHz"HN'C_Q
HG CF3
? -
1 578 D—z—D—O—CHf 1 H _CHZ-”EO
CHs CF3
R -
o 0 CF3
1580 Fr:-c—@—cm— 1 - H —CHz—'_N(-C—@
? Br
—~CH,~N-C
e >—CH— - : O
1581 2 1 H pro-/ o
O/O
Br
=CHNC
1582 cr—@—cm— 1 - H Zg}ﬂ
0 0, §°H
[T »]
CFa
1583 o—{ p-cHr 0 R H ~CHzNC
HoN
OCF3
1584 o )-orr 0 R H ~CHzNG
HLN
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Table 1.145
R 4
Compd. >—(CH2)— n chirality R —(CH )—T—CH G-R®
No. R ’ y ZPRS( 2)g
P Br
1585 cr—@-cm— 0 R H "CHz—gC‘C\S
N
? Cl
1586  C—{_)—Chr o R H ~cred _@
- R H O_Q
1587 o )—CHs 0 —CHZ—HN-@ a!
P CHa
1588 Ct—@—-CHz— 0 R H ~onepr _&
CF3
1589 H0—{_)—Chr 0 R H T
HyN
OCF4
1590 Hac—Q—CHf 0 R H ~CHN-C
HaN
ﬁ) Br
HaC CHy 0 R H —CH— _G
1591 He—{_)—Chs el
' o _F
1592 Mo~ )—Chr 0o R H ‘CHz‘L‘,“C‘Q
1593 HgC—O—CHg- 0 R H _CHz_HN_g _@
1594 f;cm- 0O R H ~GHG
CH, HoN
CH, OCF34
1595 g’?—cm- 0 R H ~CHz
CH, HaN
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Table 1.146
4
Compd R>—(CH2),— n chirality R? —(CHZ)E,—T—(CHa)q—G—RG
No. R RS
Ha ﬁ) Br
1596 Y )CHr o R H —CHz‘HN'C‘C\S
CH; N
CHj 0 Ci
1597 QCHz’ 0 R H —CHZ—E}-CO
CH,
O
1598 5 ) Ch ° R H _CHZ_NE_< §
CHa H
CH, 0 CH,
1599 el ¢ R H "CHz_'_"{'C‘G
CH3,
CF3
1600 o )-CHr 1 - H ~CH=N-C
H,N
OCF,
1601 o )—CHr 1 - H ~CHr Y
HoN
9 Br
_ - H ST 7R
1602 o4 )—CH, 1 CH, ﬁc—Q
9 Ct
1604  ©—{ )~CHr 1 - H —cw—gg _O
0 CHa
1605 CHQ-CHQ- 1 - H ‘CHZ‘E,“C"G
9 SCF4
1606 CH@’CHZ‘ 0 R H —CHZ—‘N{'C‘O
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Table 1.147
R - ’
Compd. " ~(CH~ k m n chiralty R —(CHQ)EL(CHZ)E-G—RG
No. R RS
SCF,
1607 o )-CHr R N O
H
CHa o _SCFs
1608 N CH R —-CHZ—N-C—@
CH; ;
SCF4
1609 o )-oHr - _CHz_&g‘@
H
CF
CFy 3
1610 @-—ﬁ-g-O—CHz" i —CHZ—”-@—@
o . o _fF
1811 o d Y wdCpone ) ~OHY C‘O
o _FF
1612 u,CO(m,)rﬁ-%—O-cw— - "CHZ"N'C‘O
H
CFs
CH,
1613 %*G‘H”&O"c“" 3 —CHZ—}_!\{-EJ?—@
o _FFa
1614 F305—©—CH2' R -CHZ—N-CO
H
o _FF
1616 Fios—_)—CHr - ~CH2—H»c—O
o
1616  F.CS_)—CHr . ~CH NG
H,N
Br
1617 FiCS~_)—CHr : ~CH O
H,N
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Table 1.148
= 4
Compd. >—CH -k n chiralit R —(CH )—i—CH G-R®
No. R (CHy), y ( 2pR5( 20F
H 9 Br
1618 H;.c:o—(<2 cHy ] ° R i ~CH N C—@
H 0 OCF,
1619 Haco—cé —chy ! ° R ; _CHZ’_H"“C_Q
H 9 CF4
1620 Hacob'CHz' 1 0 R H -—CHZ—}I\_lJ-C‘Q
F
H ? CF3
1621 Haco—b—CHg— 1 0 R H —CHZ—'t:.;-C-O-F
» 0 CF3
1622 Haco—b‘CHr 1 0 R H —CHZ—HN-CQF
F
9 Br
1623 HO{ )—CHr 1 0 R H P _@
H
OCF5
? CFa
1625  HO{ p-CHr 1 0O R H -caz—ﬁc—Q
E
? CF;
1626 HOH{ )—CHo 1 0 R H —CHz—r\‘-C—@F
H
CF3
1627  HoX )-CHr 1 0o R H ~ch NG« _)-F
F
9 CFa
1628 Hscs—Q—CHz- 1 0 R H —CHZ—HN-C—Q
F
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.Ra

4
~—(<:HQ¢pRS (CHp ) G-R®

Ha
1630 C\[fS—CHf
0]
1631 HzNCHz"@‘CHz‘
1632 CF3—<\_=$—CH2-
N
H3C N

1634  (onoHK_)—oir
1 635 HaC_@-CHz—
1 63 6 HgC‘@"CHz"

1637 "4/ CHa-

1638 N ) CHs

1639 E‘f\/&—CHz—

n chirality
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R
0 R

o _FFs
—CHz—N-C—@—F
H L
o _OF
—CHZ—N-C—O
H
o _FF
-CHZ—N-C—@
H
o £
—~CH2—N-c—O
H
o _fFs
—CHZ—N-C—@
H

CF3

&0

H

—CH —N—g—O—C-(CH )
2 H 3/3

HaG CHj

f Ha
—CHz_ N'C
H

P
— ot o Y(cHacty
P
-CHZ—‘_h{-C—Q—O(CHz)acHJ
P Q
-CHZ—HmQ—H—cOCHzcm
HaN
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Table 1.150
R‘ . 4
Compd. (CHo)— n chiralit R? —(CH )——i— CH,)s-G-R®
No. R2>— 2/ Y ( 2 pF{5 ( 2)'q_
CH, o
1640 Q‘CHT 0 R H —CHz—l_f\;‘-C—Q—ﬁ-(CHz)aCHa
CH,
CH,
1641 Q’CHZ‘ 0 R H -CHZ—*I:}-E OCF,CHCIF
CHa
CHy o y
1642 L )—CHz~ 0 R H “CHz‘{‘fi:gN
02
CH,
2
" >—CHy~ 0 R H —CH— _'
1643 g? 2 CHz=N-C Q
CH,
i 2 P
1644 g/fcm- o R H —CHZ—HN-0—®—C—®
CHy
Cl ? CFsy
1645 E@—CHz— 0 R H —CHZ—N-C‘O
5 H
CFa
B
1646 rWi;—CHZ.— 0 R H —CHZ—E-E‘O
0 CF3
1647 HyC{CHy) :"@"CHz' 1 - H —CHZ—HN-C—@
0 CFs
1648 mooH{)-cre- 0 R H "CHZ_'P;LC‘O
0 CFa
1649 Heicr~_)-cre- 1 - H —CHZ—I_ITC-O
0 CFa
1650 HyC(CHy) ; CHy~ 0 R H —CHz—HN-C"@
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Table 1.151
R 4
Compd — - . _ _
No? R (CHy); k chirality R? (CH?_)—LPRS (CH,)sG-R®
cveydS
et
1651  HeCm{_)-CHe 2 - H )
CHz‘@‘(CHz)aCH:
Br
1652 HyC(CHy) a‘@‘CHz' 2 - H —CHZ_HN'C
H,N
Q _Cf’
1653 H;C(CHz)z—Q—CHz— 2 . H -CHz—HcH
N
. cHr_)—enck
Br
1654 H—_\C(CHz)g—Q—CHz- 2 - H —CHz—tl\_i-C
HaN
.9 ‘C}a
~CHr~N-C
1655 H:C(CHz)n"@_CHz" 2 - H TR R
o) (CHenCHy
ct
1656 Moo - 2 . H ~CH -G
HaN
2 Qa
=CHN-C
1657 H;,C(G-iz)z—@—CHz— 2 - H Ty »
cHr{_ (kG
cl
1658  HyC(CHy); CHy~ 2 - H —~CHyN-C
H,N
1659 cr—-@—cm— 2 . H —CHZ—H—C
H,N  Cl
CF3
1660 B )-CHr 1 R H ~Chrpr G
H,N
OCF3
1661 B )-CHr 1 R u —cHe i
HzN
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Table 1.152
Compd R ) )
No.  R? (CHzJ— k m n chirality R? -_-(Csz-—ipRS (CH,)5G~RS
1662 Br—Q-CHz- 1 2 0 R H —CH2-—HN-§~<:__§~F
HoN
0 ol
1663 5"‘@"0”2' t 2 0 R H —CHg—i_I\{-CQ
HoN
0 CF3
1664 H;,CS—@—CHz- 2 2 1 - H -—CHZ-HN-C@
: HzN
0 OCF3
1665 HaC&-Q—CHz- 2 2 1 - H ~CH2—§C—Q
HoN
1666 HCS{ )-CHr 2 2 1 - H —caz—ﬁgad‘s
HoN

. R
1667 HCCH~ )—CH~ 2 2 1 - H —CH,~N-C—~C
2 2 H -qar
1668 !—I;,CCHz—O—CHz— 2 2 1 - ‘H _CHz_Mng
H
1669 l-l;CCHz—@-CHz- 2 2 1 - H —CHZ—N-E-d
H

H,N
0 !
1670 oo~ pcH- 2 2 1 - H ~CHz[C
' HoN
OCF3
1671  HCCH; CHy 2 2 1 - H —CHz—ﬁ'C
HaN
.CFy
1672 HJCCHZ—O—CHZ- 2 2 1 - H —CHz—ﬁc
' HaN
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4
Compd. R - irali ) —_ ),_i_
N e (CHy) m n chirality R? (CH2pR5 (CHo)e G-R®
Br
1673 HJCCH2_©_CH2- 2 1 ) —CHz—ﬁ-g—Q—CI
? Br
1674 F—< >—CH2- 2 1 - —CH—N-C—¢
: H —Q[Br
1675 F—@—CHz' 2 1 - —CH2~N-E‘<;§—F
H
HaN
1676  F_)~Chr 2 1 - —CHZ—Mg—d
H
H,N
Br
1677 !‘—@—CHz— 2 1 - —CHNC
HoN
0 )
1678 F—@—CHZ— 2 1 - —CHz—g'C
H,N
o
1679 F—@—CHz— 2 1 - —CHZ—-}_I\{-C
H.N
OCF34
1680  F_ )~Chr o 1 - —Cry-C
HaN
CFy
1681 F—@—CHZ- 2 1 - —CHz—t{J-C
. H,N
? Br
1682 F—@-CHz- 2 1 - -CHz—ﬁ-c—O—Cl
1683 O—N-E-O—CHZ- 2 1 - —CH —N-E—@[Br
H : H Br

173



WO 99/25686

17 MAY 2002

PCT/US98/23254
Table 1.154
] 4
Compd >—(CH2), k n chirality " R? —(CHz)a—T?(CHz)a-G-RS
R
1684 @—»g—@w 2 - H - F
H : “ H
HaN
1685 D.»?,—@—cu- 2 - H —CH—'\H@
H : “H
HaN
Br
1686 C}-::&@-cu,- 2 - H ~CHyN-C
H,N
!
1687 @-W g 2 - H TCHC
HaN
o]
1688 (O-n& o 2 - H ~oH e
HoN
0 OCF,
1689 ﬁ-g—O—CHz- 2 - H —CH2—§C‘Q
HoN
CFs
1690 Q—ﬁ&@—cw— 2 - H —CHZ-—HC
H,N
0 ? Br
1691 {-no(Tp-onr 2 - H —CH-;-HN-C—O—CI
CH; ? y Br
1692 | o —C}—CHr 1 R H -CHZ—HN_C‘(O\"EB,
CHj ?
~CHp F
1693 ¢ _@_CHZ_ 1 R H CHE -G
HoN
CH; %
1694 HaC—O—CHz— 1 0 R H —CHz-td-c
HoN
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Table 1.155
Compd. R ) r
ompd. — irali ' - -
No;-) R>—(CH2)’ n chirality R® (CH, P15 (CHa)T G-R®
o Be
1695 HacO—CHz' 0 R H _CHZ—}_'TC
HoN
CHj3 |
1696 HaC‘O—CHr 0 R H -—CH;"HN'C
HoN
on, Cl
1697 |, . —O—CHz- 0 R H ~CHz N C
HoN
o OCF3
1698 HaC—C}—CHz— ° R " TR
HaoN
on, CF,
1699 ¢ _@_CHQ_ 0 R H ~CHz NG
HoN
ch, ? Br
T T ) 4
CF3
1701 WC=cH~_ )—CH 0 R H ToRe
HN
-CFa
1702 oo —CHr ° R " BN
HoN
.CFa
1703 E’QCHT ° R : N
o HoN
CF4
1704 Ho~ -z 0 R H TR
. HaN
N ? CF;
1705 C'—O—CHz- 0 R H —CHz—}l\rC—g ,>
H,N
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Table 1.156
Compd. R’ ] 14 '
ompd. o n chiralit "R - -R6
No g (CHa) y R (k)51 (CHlg G-R
CF,
1706 @-CHZ— 0 R H —CHz—ﬁ-c
HaN
CFy
1707 HoS<_)~CHr 0 R H .
HoN
CF3
1708 H:CCHz-@—CHz- 0 R H —CHz—ﬁ—c
HoN
CFy
1709 (wonoH<{_)-cir 0 R H ~CHz=N-C
HaN
Ha 0 CF3
1710 B CH~ 0 R H _CHZ_N_C_@
HyC H
CHa, ? CFj
1711 @-CHZ- 0 R H —CHz—HN-C—Q
HaCCH2 o _FF
1712 Ho—b-caz- o R H —CHZ—S-C—@
Hy ’ ? CF3
1713, oty 0 R H -CHz—ﬁc—Q
R : o _FFs
e H
0 CFy
1715 - 0 R H e _@
/ CHz" CH2 }_l\{-C
= 0 CFy -
1716 Wais o R H ~CH2_,+C_©
H
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Table 1.157
R! )
Compd. ™ >~(CH,)~ n chirality R —(CHg)—i—(CHg)—G—RG
No. R pHS q
OCH; o R
1717 HJCHb'CHz 0O R H ~cHey _@
QL g o L
CHa H
CFa
1719 EN%—CHT 0 R H —CHy— N-g—Q
0
HCO~ _ 9 CFa
1720 %CQ;/}CHZ. 0 R H . _@
CH3 H
1721 HCoH—(_p—ChHr- 0 R H —CHZ—N-C—Q
F
?
1722 @'CHZ‘ 0 R H —CHZ—{\_{-C-Q
F
? CFj
1723 @‘ CHy~ 0 R H —CHz i C-Q
F
CHs ? CF3
1724 ¢ _@_CHZ_ 0 R H —CHz—ﬁLC—Q
F
CHj ﬁ) CFj
1725 HaC CHy~ 0 R H —CHZ—N-C-Q
HaC F
? CF4
1726 HCoH—_)-CHr o R H S ‘
H
o . CFy
CHy~
1727 @_ : 0 R H —CHZ—}I\_{-C—@-F
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Table 1.158
Compd R‘>— : ¢
Nn:f B2 (CHa)— n chirality R® —(CHQ%(CHQE-G_HS
CFs
CHgm
1728 é} 2 0 R H —CHz—ﬁ-@{ §-F
CH3 0 CF,
1720 H3C‘©—CH2— ° R H ~Crzpc~ S—F
1730 HJRQ\( 0 R L
o el
H:;CO\Q: CF,
1731 &&.mz 0 R H _CHZ_ME _@
H
o LR
1732 HOCHZ—O“CHT 0 R H —CHg—HN-C—G
o _fF
1733 @' CHy~ 0 R H —CHz—HN—c—QF
F
o _FF
1734 HgCS‘@"CHz- 0 R H _CHz_ﬁwQ,F
F
o _fF
1735 HJCCH2—©—CH2— 0 R H —-CHZ—'_N‘-C—Q-F
F
o _pF
1736 @' CHz 0 R H —CHZ—HI\:-C-Q—F
F
CHy 0 CFs
1737 o -@-%— 0 R H —CHZ—-HmQ—F
F
CH3 CF:!
R
1738 H;C CH,- 0 R H -CHZ-hrc F
F
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Table 1.159
R : )
ooNn;?d. R2‘>-(CH2)1— k n chiralty — R? —(CHQ)-%(CH?_)-;G—RG
1739 (HzC)zCH—Q—CHz‘ 1 0 R H _CHZ—,.'TC‘Q_F
F
B
1740 &C”Z‘ 1 o R H 9_< §r
—CHzN-G
? 8r
1741 Hos{_)-CHr 1 o R H oy _O
? Br
1742 H;,CCHZ——Q—CHZ— 1 0 R H ~crerd _@
Br
CHe-
1743 @' 2 1 0 R H —CHZ—PB{-@—Q
CH3 9 Br
1744 _@_CHZ_ 1 0 R H —on—gc—O
CHa ? Br
1745 Hsc@-cm—- 1 0 R H —CH~N-C _@
HaC H
? Br
1746 (woncHL_p-oir 1 o R H _CHZ_MC_@
H
Br
1747 @-CHZ— 1 o R H ~CHy NG
. HyN
Br
1748 H,CCHz—@—CHz- 1 0 R H —CHz'ﬁc
HoN
CHg Br
1749 HyC ‘Q"CHz‘ 1 0 R H —CHz—'l‘j‘l-C
HoN
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Table 1.160
Compd. R i
oNrr;;? : R2>—(CH2),— n chirality R3 —(CHz)g-ﬁ;s—(CH;g)q—Gx—R6
OCF,
1750 @'CHT 0 R H —-CH—,—N-EIZ)—G
* H
OCF,4
1751 HaCSO—CHz‘ 0 R H —CH-;-N-E—@
H
OCF4
1752 H,CCHZ—Q—CH-‘,— 0 R H ' —CHN-C
H
OCF,
1753 @_CHZ_ 0 R H —CHZ—N-E—O
H
CH3 9 OCF3
CHa OCF4
1755 H:;C—O‘CHT 0 R H e e
H3C H
OCF,
1756 (uoncH_)—cir 0 R H __CHZ_N_E _@
H
Br Br CF,
1757 BV—QCH{- 0 R H _CH?__N_@ _@
Br Br H
Br Br CF,
1758  H,C CHy 0 R H _CHZ_NE _@
Br Br :
_mru-c
1789 H3C—®—CH2- 0 R H o-<Q
o4 CHy
-cn—«-w—g—g >—OCH—_\
1760 H;C—@—CHQ- 0 R H L
QCF:,CHCIF
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Table 1.161
R R
ompd. 1>.. - ool . - 6
CNoF.) R? (CHy); n chirality R® (CHZ)p—’L-;(CHz)q—G R
HN‘C
1761 Ho—{_)-cn 0 R H e ”‘C}‘
CHy
=CH,—~N-C
1762 N )—CHz 0 R H TR p?
CHj O"C-H
OCH,CHj
1763 @—CHz— 0 H —CH;—N—@—@
H
o CH2CH3
1764 @‘CHZ‘ 0 - H —c HzCHz—N'("J‘d
H
SR OCH,CHj
1765  {_)-CHr o - H ~GH-C
CHoCH(CHa),
CH,CH
g T
1766 @"CHZ- 0 - H _CE;H.E.C
CH,CH(CHa),
OCH,CH;
1767 Cl—@—CHZ 1 - H —CHp—N-C
H
CH2CHa
1768 CI_Q_CH L ) H —C HzCHrﬁ"@
CHy %
CHam 0 R H "'CHz"ﬁ' OCHa
1769 / 2 CR'(':HCFzOC
CH, F
CH3
1770 Y )—CHz 0 R H - _O Q
CHj
CHy
—CHz_N'C
1771 ass 0 R H o q:H-N-g
CH, HyC
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Table 1.162
Compd R> o R*
(CHR)— n chirality =t '—(CH2)Ei?(CH2E'G‘HS
" -
1772 Y )CHr 0 R H me_" p
CH3 H;C z‘c‘o
CH3 0
1773 Q’CHz‘ 0 R H N
o, Jé}mo
CH3
1774 Q—CHZ- 0 R H et Oroon
CHy —CH—i H3CO
CFa
1775 HO_Q—CHf 0 R H —CHp—N-C
HaCO N
CFa
1776 HscO"Q_CHZ- 0 R H ~CHaN-C
HO H
HoN
CFa
1777 CHQCHf 1 . H —CHz=N-C
c H o
CFa
1778 H30—®—CH2— 1 . H —~CHzN-G
HeN
CF4
1779 @‘CH:.- 1 - H —CHzN-C
HaN
CF4
1780 B!—Q—CHZ- 1 H —CHz—}_f‘{'C
HaN
CFq
1781 HO—@—CHZ— 1 . H ~CHgN-C
HoN
CFa
1782 Hoo=cH_)-cHp 1 H ~CH N C
H,N
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Table 1.163
Compd R! R
med. T >-CHA= kom0 chiraly R —(CHszri;(CHg)q—G-RS
CF4
1783 N )CHr 2 2 1 - H ~CH ¢
HpN
CF3
1784 Cpoir 2 2 1 - H —cH S
HoN
CFq
1785 cHCHIA pC- 2 2 1 - H ~CHp N C
HoN
9 CFq
1786 &CHT 2 2 1 - H —CHZ-HN-CO
HaN
CFa
1787  CH3(CHy); e~ 1 2 0 R H —CHz—ﬁ-c
HoN
CHy 0 CFy
H,N
? CF3
1789 H:sCO'@—CHz’ 2 2 1 - H —CH,_—E-C—Q
HoN
? CFa
1790 o< )yHr 1 2 0 8 H —CHz—r}\_{-C@
H,N
0 OCFy
1791 O—Q—CHZ- i 2 0 S H —CHZ—HN-C—Q
HaN
CH3 o
1792 ch—O—CHa- 2 2 1 - H —CHamN-C F
HN
c R
1793 C'-C}-CHz- 2 2 1 - H ~CHz-C F
HoN

183



WO 99725686

Table 1.164
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Compd R‘>— (CHa)~

chirality

‘R

(CHZ)—‘— (CHo)-G-RS

1794
1795
1796
1797
1798
1799
1800
1801
1802
1803

1804

H3 C-@- CH e

womoL Hcrir-

H CHs~
H,CCH,0
HO—@-CH{'
HiC
HiC(CH2)z CH2~

—CHp N—C«d—
—CHr N—C-d—
—CHy~ N—C—d—
—CH~ N-c-d
—CHp N—c—d—
—CHy N-C‘d
—CHr N—C-d
—CHp N—C{j‘

—CHZ—N“C
H
HoN
CFg
—CHzN-C
H
H,N

P
=CHN-C F

HaN
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Table 1.165
R! R*
Cohrlr:)pd- R><CH2)'— n chirality R —(CHZ)D—I?(CHZ)E‘—G—RS
- R
SCF,
1805 8 )-OHr 0 R H N _@
H
SCF,4
1806  H;cO—{_)-CHr o R H -CHZ-N-@—Q
H
HyC 0 SCF,
1 807 CHz"‘ 0 R H —CHz“ﬁ'CO
H 0 SCF,
1808 cobCHz- 0 R H —CHZ—'_ITC-@
SCF;
1809 HO“@‘CHz' 0 R H —CHg—N'g"@
H
0 SCF,4
1810 E’@‘ iz ¢ R H —CHZ-N-C"O
(0] H
0 SCF,
1811 @‘ CH o R H _CHZ_NC_@
H
0 SCF,
1812 HacS—Q—CHg- 0 R H _CH2_§C‘®
0 SCF,
1813 H;;CCHZ—Q—CHz— 0 R H ~CHN-C
H
0 SCF,
H
CHaq 0 SCFq
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Table 1.166 .
Compd. R i
ompd. 7 >>~(CH,)~ n chiralty R —(CHpst—(CH,)}~G-R
No. R Pps' 24
ScF
1816  (CHCHL{_)-Crr 0 R H . _CH_ME_@ ?
2
H
SCF
1817 (CHnCH_)—CHr 0 R H —CHZ—N-E—O 3
H
OCHF
1818 B'_Q_CHf 0 R H —CH~N-C 2
2
H
OCHF.
1819 H:;CO—@-CHz' ¢ R H —CHN-C 2
H
HaC OCHF,
1820 CHy 0 R H ~CHz~N-C
H o QoM
1821 Haco—b—cm— °c R H —CHz-HC—Q
OCHF,
1822 HO{ )~CHr 0 R H .
H
OCHF,
1823 (,Z’Q‘ i 0 R H —cH —N-g-@
o 2 H
OCHE,
1824 @_CHZ- 0 R H ~CH —N-E—O
“H
OCHF,
1825 Hos{ )-crr 0 R H _CHZ_M@_@
H
OCHF,
1826 HaCCHg"Q—CHr 0 R H _CHz'N‘@‘Q
H

186



17 MAY 2002

WO 99/25.686 PCT/US98/23254
Table 1.167
Compd. R R*
ompd. — L _ _
No.  R? (CHR); n chirality R (CH27B'FL?(CH2)E;'G R6
- OCHF,
1827 @‘CHZ 0 R H o —N-E—Q
®H
M OCHF,
1828 HJC‘@‘CHz— 0 R H ~ G
CHs
OCHF,
1829 H3c—©-CH2— R y b
HiC H
OCHF
1830  (CHpCH-{_)~ChHr 0 R y _CHZ_ME j 2
H
1831 8:—@—0—12— 0 R H _CHZ_N_LP _@,C(CH:;):«
H
C
1832 HgCO—Q—CHZ— 0o R ’ _CHz_Mg —@/C( Haa
H
e Q o ClCH
1833 ”Ob'c”f 0 R H —CHz—gc—@/
§ % C(CHy)3
1834 chc»bcw- 0 R H -CHz—HN'C—@r
C(CH
1835 WO~ )-cHr 0 R ’ ot o7 s
H
= C(CHs)a
1836 E’Q’CHz R " 7
8 5 0 CHy Hm—@’
~ C(CH
1837 @—cm 0 R H —CHz-N-E_U( "
H
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Table 1.168
Compd. R' v
ompd. — .. _
Nof’ R2>'(CH2), n chirality R? (CHz)F—,-Fl;(CHz)q—G-RG
C(CH
1838 oS~ _)-CHr 0 R . o G
H
c(C
1839  HCCH~_)~Chr 0 R —CHZ—N-E ‘Q\Oj (CHa)3
H
T C(C
1840 @‘CW 0 R -CHz—;\;E ey
CHj 0 .
(CH3)s
1841 HaC‘O‘CHr 0 R me— _@x
CH4
C(CH
1842 HacOCHZ- 0 R _CHZ_N_E_@,( 3)a
HsC H
C(CH
1843 (cHoeH-_)—CHr 0 R —CHZ—N-E:P _@r( a)s
H
1844 (CHs)gc—Q—CHz— 0 R
1845 H;CCHz—O—CHZ- 0 R
CHga
1846 HJCQ-CHZ— 0 R
HsC
1 847 (CH3)3 C_O—CHZ- . 0 R
H3C
1848 Hob'CHz- 0 R
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Table 1.169
Compd R>_ - R*
(CH2)~ n chirality R ‘(CHg)a’J‘?(CHg);G-RS
1849 @‘ CHz 0 R H o o
—CHZ—N' Q
1850  HCCH —@—c:-{z- 0 R H 0 Q
—CHZ—N'
e | (O
1851 Hsc—O_CHz‘ 0 R H 3
2 H
1852 @‘CHZ— 0 R H ﬁ’ Q
—CHZ-”C‘J
0
HaC O§u
1853 Ho_b_CH’ 0 R H 0 =)
? —CHQ—N-CO
H
.l
1854 @‘%‘ 0 R H o =)
~CHy N-C—< />
o
1855  mocH~_)~oHr 0 R ’ 0 )
~cHn-c~ §
H
0
1856 _@_ _ o R H
FaC CHz —CHz—N-E—G
H
(kn
1857 @'C“f 0 R H ’@
—CHf wc—< ,>
H
Br
1858 Br-@-CHz- 0 R H —CHyNC
HN
Br
1859 HgCO—Q—CHz- 0 R H Gz C
HN
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Table 1.170
R R
Compd >—(CH2), n chirality R3 _(CH2)5—|";(CH2)q—G-R5
R
H;C Br
1860 Hob,CHz_ 0 R H —CHz—'_r\f-C
HyN
Br
1861 &b, 0 R H '-CHZ—HN-C
HaN
Br
1862  Ho{ )~ 0 R H ~CHz iy C
H,yN
Br
1863 E'Q‘C“f 0 R H ~CHz¥-C
© HoN
Br
1864 oS )~ 0 R H —CHr G
H,N
Br
1865 @‘ 0 R H —CHz I C
H,N
CHa4 Br
1866 ch—Q—CH?_—- 0 R H —CH
HsC HzN
Br
1867  (CHCH{_)-Chr 0 R H —~CHz
HoN
Br
1868 (CH;,);,C—O—CH; 0 R H —CHZ-HN-C
HaN .
!
1869 av—Q—CHz- 0 R H —CHz—u-c
HyN
!
1870 H300—®—CH2- 0 R H —CHz_ﬁ-:N
2
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Table 1.171
Compd R’ R*
No R2>—(CH2)j— n chirality R -(CHZ)B_i_S-(CHz)q_G"RG
H3C !
1871 HC }\:\/ CHy~ 0 R H ~CHy NG
HaN
H !
1872 Hacob‘c"’z' 0 R H —CHz—u-C
HoN
]
1873 HO‘@_CHz“ 0 R H ~CHmN-C
HyN
|
1874 g‘Q‘C*‘f 0 R H —GHzN-C
° HaN
|
1875 [Q CHz 0 R H ~CHN-C
HoN
|
1876 H308—®—CH2- 0 R H —CHyN-C
HoN
!
1877 HgCCHz—O-CHz— 0 R H —CHZ—HC
HaN
|
1878 @'CHZ‘ 0 R H —CH NG
HoN
CHa |
1879 chgcm— 0 R H —~CHz G
HyC HyN
|
1880  (CHaCH-{ )~CHr 0 R H ~CH G
HaN
|
1881 (CH:);C—@—CHZ‘ 0 R H —CH;I}TC
HaN
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Table 1.172
Compd R> _ - R
NG, ) ] (CHz),' n chirality R? —(CHz)p—i'g‘(CHz)a'G‘Re
NO,
1882 BF—Q—CH:)- 0 R H —CHZ—B‘-C
HoN
NO,
1883 H300—©-CH2— 0 R H —CHZ—HMC
HaN
HsC NO,
1884 ”"b’c’*f 0 R H —CHy NG
HaN
H NO,
1885 Haco‘b'CHz" 0 R H -CHg—l_l\li'C
HoN
0 NO,
1886 HO—@—CHZ— 0 R H _CHz_H_C_Q
HaN
. NO,
1887 E’Q’CHZ" 0 R H ~CHz G
© HaN
NO,
1888 @'C’*Z‘ 0 R H ~CHz
HeN
NO,
1889 H;,CS—O—CHZ— 0 R H —CHZ—-l_r\f-C
HoN
NO,
1890 HJCCHZ—Q—CHZ— 0 R H ~CHz G
HoN
NO,
1891 @"CHT 0 R H ~CHzN-C
HaN
CHg NO,
1892 HSC—O'CHT‘ 0 R H "'CHa-L\“'C
HaN
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Table 1.173
Compd. R ioH.— o R
No. R2 (CHy); k m n chirality R? _(CH2)E>—J;5—(CH2)EFG‘R6
CH3 NO,
1893 Hsc‘Q'CHz" 0 R "CHZ"’{‘_{'C
HaC HaN
NO,
1894  (CHaC H‘@‘CHZ' 0 R _CHz"HN'C
HaN
|
1895 (CHa)Jc-@—c»-lz- 0 R "CHz“HN'C
HyN
H OCF,
1896 Hscob-CHz- 0 R —CHyN-C
H,N
OCF3
1897 chs—Q—CHz- 0 R —CHz—HN-C
H,N
OCF,
1898 H;,CCHZ-@—CHz- 0 R ~CHyN-C
HaN
, OCF,
1899  (CHaCHL )-CHr 0 R —CHy Ny C
HeN
HaC OCF,
1900 Ho—b—m—qz— 0 R "CHz‘HN‘C
HaN
OCF,
1901 HCCHI—{_)-Crr 0 R ~CHy IO
HN
OCF,
1902 @‘CHZ‘ 0 R =CHy -
HaN
OCF4y
1903 (CH:)zCH—O—CHr 1 - —CHZ-{TC
HaN
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Table 1.174
C R’ )
on;;?d —(CH~  k m n chirality g —(CHz)b—ZS—(CHz)a-G—RG
OCF,
1904 HCCHI~ - 2 2 1 - H ~CHzN-C
H,N
c OCF,
1905 m—@-%— 1 2 0 R H —CHZ-H-C‘-Q
HyN
0 OCF,
1906 EO_CHZ- 1 2 0 R H —CHZ—HMCAQ
© H,N
0 OCF,
1907 HO—©~CH2— 1 2 0 R H —CHZ-HN-C-Q
HyoN
0 OCF,
1908 H3CO—©—CH2— 1 2 0 R H "-CHZ—HN-CQ
HaN
OCF,
1909 mo=cH< p-ci- 1 2 0 R H ~CH G
H,N
0 OCFj
1910 8—< poHr 2 2 1 - H —CHZ—ch-Q
H,oN
o 0 OCF3
1911 C'—O-CHz- 2 2 1 - H -—CH;E—CQ
H,N
0 OCF,
1912 HO—@—CHZ— 2 2 4 . H _CHZ_HN_C_Q
HaN
CHy 0 OCF,
1913 H:PO‘CHT 2 2 1 - H -CH;N-C-Q
HoN
? OCF,
1914 W )CHm 2 2 1 - H *CHz’ﬁ'CO
H,N
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Table 1.175
Compd R? il
mpd. R2>_(CH2)' k m n chirality R? _(CHZ)—-I—pRs (CHo)5 G-R®
HgCCHZ OCF3
1915 Hob_CHz‘ 1 R LN
Ha N
N OCF,
1916 HO"é:>‘CHz" L R TCRNe
HoN
H3CCH2 o
1917 Ho b-—cm— 2 - TCHNC
HaN
N OCF,
1918 ”Ob“’“f 2 i ~CHzN-C
H,N
s CFq
1919 w—@—cm- 2 . —CHN-C
HoN
NH, R
1920 o (7 ,>—CH2- 2 ] N i
H,N
", OCF,
1921 c»-@-cm- 1 R ~CHz NG
HoN
. OCF,
1922 @.CHZ_ 2 : ToRe
HoN
SCFy
1923 8 )-CHr 2 - —CHZ—”g—O
SCF,
1924 HacO-O-CHz‘ 2 ) —CHz‘ﬁ‘g’@
SCF,
1925 F—@-CHz- 2 - —CHZ—{\_JI-@—@
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Table 1.176 )
R! . R
Compd. P >—(cHy)- n chiralty R —(CHaJs1—(CHp)rG-R®
NO. R Rs q
0 SCF,
1926 CHz" 1 ) H —CHZ—HC_@
SCF,
1927 HO{_)-GHr 1 - H —CHZ—HN-EO
SCF,
CH~ - ?
1928 E;Q_ 2 1 H "CHz‘HN'C_Q
SCF,
1929 @‘ CHz L H —CH —»g-@
2 H
SCF,
1930 mcs—@—cm— 1 . H _CHZ_N_E_Q
H
0 SCF,
1931 HoCH < )—Chy- 1 - H —CH N
H
0 SCF,
1932 @‘ CHz T - H —CHZ—N'C—O
H
CHg 0 SCF,
1933 H:,C—@-CHz- 1 - H —CHZ—HN-c—@
CHs o _5CFs
1934 Hsc‘Q‘CHz' 1 - H —CHZ-N'C—O
HeC H
0 SCF,
1835 OZN‘Q‘CHZ‘ 1 - H —CHZ—HC—O
? SCF;
1936  HC—{_)-CHr 1 - H o
H
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Table 1.177
1 R4
C d. H — . .
ompd. " >-(CHA=  k m n chiralty R —(CHZ)B-‘L-S—(CHZ)Q—G-HS

SCF,

1937  (©HaCHL pCHr 2 2 1 - H —cmz-»@-@
H

Br
1938 a:—@—cm— 2 2 1 - H —CHz-HN"E‘@—CH:

Br

i R
2 2 1 H —CHZ—HC—Q'CH;;

1939

Br

] P
2 2 1 H —cx~{2—§c;—<;§—CH3

1840

Br

2 2 1 - H —CHz—ﬁﬁC?'Q—CHs

Br

cho—Q—CHr
F—@—CHz—
F—-dCHg—
1942 WO pcHr 2 2 1 - H _CHZ_M@_QCHS
H
o
H3CS"®-CH2-

1941

Br

2 2 1 - H —CHrE@-@-CHs
Br
] f
2 2 1 H —CH‘?—',.I\{-OO—CHS

Br

?
2 2 1 - H —-CHZ—PBJ"C—Q—CHs

Br

1946 H;,CCHZ—@—CHZ" 2 2 1 - H —CHz"N'g'O'CHI*
H
? Br
1947 @-CHT 2 2 1 - H —CHz-N-C'-Q'CHg
H
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Compd. R1>—(CH )—
No. R2 2

n chirality

RJ

R4
—(CHQH—p T (CHo)7G-R®

CHj

1 948 ch—O'CHQ_
CHg4
1949 Hac‘Q—CHz’

1950 0K )-Chr
1951 HaC CHy
1952 B{_)-CHr
1953  HcO< )-ChHr
1954 X )-CHr

1955 F—dcm—

1956 HO—@-CHZ—
1957 g )onr
1958 [Q‘C“f

? 8r
—CHz—ﬁ-C—Q—CHa
? Br
—CHz‘HN‘C_G’CHa
9 Br
"CHz‘ﬁ'C‘@_CHg

Br

. W
2 H 3

? Br

.
H

9 Br

W
H

? Br

- -
H

? Br

——e -
H

Br

9—@—
—CHy G F

Br

9

—CHz~N-C F
H

Br

R
—CHNC F
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Table 1.179
Compd. R' il
opd R2>—(CH2),— k m n chiralty R —(CHz)p—-’L?(CH2)q—G—R5
Br
1959 H;,CS'@‘CHZ- 1 - H —CHZ‘HE‘@‘F
Br
1960 H;,CCHZ—O—CHZ- 1 - H "'CHz'ﬁ'@ _@_F
Br
CHy
1961 6 )-c: 1 - H _CHWE_@_F
EHs ? Br
1962 H:C‘G‘CH{' 1 ) H —CHZ-}_r\:-C—Q-F
CH
3 ? Br
1963 HC CHz~ 1 - H —CHZ'-N-C-O—F
HaC H
? Br
1964 OgN—©—CH2— 1 - H _CHZ'LTC_Q_F
9 Br
1 965 HgC—@-CHg- 1 - H —CHZ_HN-CGF
? Br
1966  (cHaoHL )-CHr 1 - H —CHZ‘HC‘O—F
R
1967 BV_O‘CHz- 1 - H "CHZ"FN{'C
HaN
?
1968 cho—Q—CHz— 1 - H —CHz—l;{l'C
HaN
P
1963  HOK )-CHr . H oyt
HN
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Compd. R >—(CH2

No.

chirality

hs

R4
~(CHal— 1 (CHIg G-A"

1870

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

(@]
I
™

o
X
™y

0 %

Q

HaC S CH F

s

HyCCHy CHz

N C_@' CH e

~CHy N—C«d

—CHz—N"C
H

—'CHZ N"

d
Mj

—CHZ—N-CAd
H
HsN
—CHZ—N‘C
H
N
—CHz"N'C“dF
H
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Table 1.181
Compd. R’ _ R*
No‘.J ‘ R?>_ (CHa)— n chirality =5 _(CH27E'}L_5'(CH2)EG‘R6
1981 0N )-Crr 1 - H el
2 z =N C F
HoN
1982 NG )-CHe 1 - H —~cH —»gd
2 N F
RN
1983 (CHaCH-_)~CHr 1 - H _CHz_Nng
H
HoN
!
H,N
|
1985 HgCO_Q_CHz" 1 - H _CHZ_”_C
HoN
1
1986 HO—@—CHz- 1 - H —CH-C
H,N
!
1987 E’Q-CHZ- ;. 9y B~
© HoN
!
1988 @_CHZ— 1 - H —CHzN-C
H N
!
1989 H;,CS_©—CH2- 1 - H ~CHN-C
H,N
|
1990 H;CCHZ—Q—CHZ- 1 - H —CHQ_”-C
HoN
|
1991 @CHZ' 1 - H —CHN-C
HoN
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Table 1.182
Compd. R’ R*
ompa. 2>‘(CHz)j“ k m n chirality R —(CHz)'_*'—(CHg)'_G—Rs
No. R pRS q
CHg ? !
1992 HJC_O_CHZ_ 2 2 1 - H —CHZ—E-C‘Q
HaN
o
1993 oN{ )Gy 2 2 1 - H -—CHZ—EIJ-C‘Q
HaN
|
1994 HyC CH- 2 2 1 - H —CHZ—I_I‘TC
HaN
. o
1995 No{ pcHr 2 2 1 - H —CrpC
HaN
o
1996 (CHa)zCH—@-CHz- 2 2 1 - H —CHZ—}r:iJ-C
HaN
CH3 0 I
1997 ch—Q—CHz- 2 2 1 - H —CHZ—”-C‘Q

HaN

Cl

HyC
1998 s.—-@—cm— 2 2 1 - H —CHZ-,T&C?—@

Cl

1999 HgCOO—CHz- 2 2 1 - H _CHE_N.E_@
H

cl

2000 R4 pcHr 2 2 1 - H —m;w@—@
H

Cl

2001 HoX{ )cHr 2 2 1 - H —CHa-wg—O
H

Cl

2002 E’QCHZ' 2 2 1 - H _CH-@@—O
o *H
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Table 1.183
Compd R! . R
2>‘(CHz k m n chirality R? —(CHz)B‘I?(CHz)a'G-RG

R

Cl

2003 @‘C*’f 2 2 1 - H _CH_M@’_@
*H

Cl

2004 HeS{ pcHr 2 2 1 - H P O
H

e
2005 mocH~ poms 2 2 1 - H o &‘C?

CHa, ? cl

2006 Hsc"O‘CHz‘ 2 2 1 - H o] g

Cl

2007 OZN_O_CHr 2 2 1 " H —CH{‘N@O
H

Cl

2008 HGK{ pCHm 2 2 1 - H —CHZ—N'@—@
H

Cl

2009 NC—@-CHZ- 2 2 1 - H _CHZ_HN_?C?_O

Cl

2010 (g pcHir 2 2 1 - H _CHZ_WE _@
H

CHg a

2011 H3C~O-CH2— 2 2 1 - H '—CHz—wg—@
H

Br

2012 Bn—Q—CHz— 2 2 1 . H —CHz—HN-SC?:—@-CI

Br

2013 H300—©—CH2- o 2 1 . H —CHa-g'g—O—Cl
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n chirality

R’ﬂ

4
—_ -6
(CHo— 15 (O GR

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

(CH3),C H—@—CHr

?
~CH2"N'C—< '>—CI
H

? Br

~cnrr e o
H

Br

¢
~CH2—N-c—< />—c1
H

Br

? Br

. O W
H

ﬁ? Br

—CHz-N-C-Q—Cl
H

? Br

R e W
H

9 Br

g
H

? Br

.
H

?P Br

—onered o
H

? Br

P WS
H

Br

—CHz—u-@—Q—cx
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1
Compd. R CH,)—
e R2>( 2)

chirality

R:I

4
—(CHz)—T—p ¥ (CHp)5-G-R®

CH3
2025 HyC CHz~

HyC
2026 FdCHz—

2027 8 )-cHr

2028 H300—®—CH2-
2029 HO—@—CHZ— '

2030 E’Q‘ CHz-
(o]
2031 @‘C“f
CH,
2033 CHy

2034 0, N—@—CHZ—
-

2035 Hy C

Br

—~CH —N-EDP—Q—
2 N Cl

9 B¢
—otrp{ S
H

Br
=—CH~N-C
H
HaN
Br
'_CHZ_N"C
H
HaN
Br
‘—'CHZ—N'C
H
HaN
Br
—CHz"N"C
H
HaN
Br
—CHs~N-C
H
HaN
Br
_CHZ_N"C
H
HaN
Br
—CHz—N-C
H
HaoN
Br
—CH~N-C
H
HaN
Br
—CH=N-C
H
HaN
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Table 1.186
Compd. R ol
or\rlr;p ' R2>—(CH2)’_ k m n chirality R —(CHZ)p_-l_(CHg)q_G_RG
. RS
’ Br
2036 No_p-cHr 2 2 1 - H —CH
HoN

(9]

€I
[x)
m
%

2037 ch-Q—CHz- 2 2 1 - H —CHZ—HC
HaC HoN
Br
2038 FdCHz- 2 2 1 - H ——CHZ—-HC
HN
2039  HC CHr 2 2 1 - H — CH N~
3 —O 2 CH; H‘C—éﬂ
0 on OH
2040 MO )pcim 1 2 0 R H _CHZ_MC_CH_@
H
O OCH,
2041 H3C CH- 1 2 0 R H - -
3 “@' z CH-N-C cr-r—@
_ 0 HaGQ_CH;
2042 H30—®—CH2— f{f 2 0 R H —CHz'ﬁ‘C‘?&
HsC
CHg
2043 H;,C—@—CHZ— 1 2 0 R H —CHz-C-CH
CH3
CHa 0
: CHz~ 1 2 —CH~
2044 f} 2 0 R H crae~_ Y-0-")
CH4
H
; o)
2045 )t 1 2 0 R H M ;:'
CHQ d’C—H
CHq o
—CH N
2046 ¥)ci- 1 2 0 R H " o
CHj &
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. "
Compd. 2>‘(CH2)]—'

RS

4
- o oot
No. A n chirality (C 2pR5 (CH)TGR
CHJ —CH;—-N-E
2047 g’:}mr 0 R H
CH3 CH,CH,
CH3 ?
2048 L )~ CHz
CH Hn—O—OCHzcm
3
CH3 —CHrN'g
; O:Q "
2049 * ) CHz 0 R H ~ d
CHS' CHy
H3 ﬁ) CF3
2050 C\©—CH2— 0 R H —CHQ—{\_’bC—Q
Ha ? CFa
2051 ( )-CHz o R H ~CH— -G
Br, P
2052 QCHF 1 H —CH-N-C F
OCH,CHg HaN
e 1 ) H —CH;—N—E F
L N o N
HaN
' R
2054 O 1 - H ~CHzN-C F
HyCO— )—CHy- "
HaC 0
2055 CHz 1 . H ~CHyN-C F
OH HaN
° ?
2056 @—Cw— i H —CHN-C F
F HaN
° CH N-EdF
2057 st_b_%_ 1 - H N
HoN
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Table 1.188
R . R4
Cor\r'r;pd. R2>“(CH2),‘“ k m n chirality R? "(CHz);T‘l‘S‘(CHzfq—G-RG
H,cQ OCHs
2058 b’c”z‘ : H —CHg—N-C
2058 ()oK )-onr - H —CHz—N-d
HyC
2060 HacO-b»CH : H —c»a,-u-c{j»
OCH;
R CHa
2061 C}_CHZ_ i H —ca,-r\uc
F
2062 Ha“*@’“"i” - H —CHZ—N-C
HyC
2063 %C-Z}CHZ- - H —CHZ_N.C‘d
HyCO
B
2064 F——b'CHz— - H ~CHr N
H3CCH;
2085 H3CCH20~b~CHr y H "CHz-N-
OCH
2066 O_ ZO - H ~CH7N-C d
CHZ"
2067 (H:C)chCHz—O—CHz- - H ~CH2—N-C—<;_§
C
2068 Fb-mz. - H —CHg-—N-C
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Table 1.189
Compd. B cry— ¢ hirall - )——T— 6
No R? 2); m n chirality R (CHa)5 S(CkbkrG-R

Hs
B
2070 EZP—CH;- 2 2 1 - H —CHT¢+C—§:§1

OCHs

2071 “3°°Q°“2‘ 2 2 1 ; H —CHz-r\Lcd-
OCHs

2072 mocHo{ ponm 2 2 1 - H —CHrN-cd»

2073 O'C’”bcw_ 2 2 1 - H —CHz-N-

2074 ”’°°©bw_ 2 2 1 - H —cm—wc-d

HsC
2075 b—cm— 2 2 1 - H —CHz—N-C
F
2076 F_@_CHZ_ 2o 2 1 - H —-CHZ—N-C
Cl
2077 Qcaf 2 2 1 - H —~CHz

OH

HaCCH2 H
2078 %;,CH 2 2 1 - H —CHZ-N-
e

so7e <o 2 2 1 - H -CH;—N-
HyC Chy-
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Table 1.190
C d R1 . R4
ompd. 2>'(CH2),— k m n chirality R3 —(CHQ)"'—(CHg)—G-RG
No. R pRs q
2 v °”2?: 5 2 P
080 H,G CH - H N F
HoN
Cl ?
2081 HO‘@'CHz— 2 2 1 - H —CHZ—HN-C F
HaN
OH ?P
2082 cho—O'CHz— 2 2 1 - H -CHZ—”-C F
) HaN
HSC CF3
2083 HO—bCH;— 1 2 0 R H ~ Oy
Br HzN
HSC CF3
2084 H(}b‘CHQ‘ 1 2 0 R H —CHZ—HN-C
H;CO HoN
OH CF3
2085 mco—C}—cm— 1 2 0 R H ~CHF -G
H,N
cl CF3
2086 HO_@_CW_ 1 2 0 R H ~CHrN-C
HaN
CF4
2087 (HJC)ZN—Q‘CH{ 1 2 0 R H —CHz—ﬂ—C
HoN
0 CFs
2088 (H3CCH2)2N'®"CH2- 1 2 0 R H —CHZ—{?{'CFQ
H,N
2089 @CHZ_ 1 2 0 R H —CHz-g-c—Q
HoN
0 CFq
2000 ()oK ) 1 2 0 R H "CHr'_l‘fC—Q
HoN

210



17 MAY 2002

WO 9925686 PCT/US98/23254

Table 1.191
4 R ' R4
Compa. R2>(CH‘°')‘— k m n chiralty R —(CHQ)E,—i—;(CHZ)q—G—Rﬁ
QCHzCH;3
(
2091 o pCHr 2 2 1 - H ‘?**ETC‘O
éHz“@ A
(Fbg OCH;CH,
~CH-N-
2002 o poHr 2 2 1 - H éwfg@
- OCH,CHg
2003 o o 2 2 1 - H —Cr-C
CH,CH,SCH,
"0 OCH,CHg
2094 c»-@—cuz— o 2 1 - H —oN
éHz—@ )
@ 0 OCH,CH;,
2095 cn—@—c:—«z- 2 2 1 - H —GHN-
C(CH3)3
" 0 OCH,CHy
2096 C—{ JCHr 2 2 1 . H —?H'?TC"O
e~
- OCH,CH,
2097 oK )cHr 2 2 1 - H ~GrgrC
CH,CH,CHy
7D OCH,CH;
2098 c»——< >—CH2— 2 2 1 - H _C*ﬁcb@
éHz—O‘C'
_(C’H_N_?? OCH,CH,
2009 o poHr 2 2 1 - H @H
P OCH,CH,
2100 c CH 2 2 1 - H o
'_Q— CHg OCH3

@ 9 CHaGCHg
2101 © CHr 2 2 1 - H "‘f*ffcd
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Table 1.192
Compd R? ' R*
e R2>-(CH2),'— chirality R —(CH2)5—F-L?(CH2)Q—G—R5
OCH2CH3
(P
2102 Cr—-< >—CH2- . —?H-’rj-c—g
éHQCHz-g-OCHZ,-@
() ? OCH2CH3
2103 cv—-Q—CHZ- . —(EJH-C:-C
H3C-CHOCH:
R
() 9 OCHCHy
2104 Cr—< >—CH— - —gHN—c—O
2 . éHngz-g-OCHa
6 R
H,CQ OH 0
HoN
Hj OH 9
2106 CHy - ~CHzN-C F
HoN
B P
2107 T?—CHZ— - —CHz-ﬁ-c F
HoN
Ha 0
2108 N CH,~ - "CHz-*_f\:‘C E
° HoN
B P
2109 \0—CH2— - —CHz—ﬁ-c F
H,N
H,CCH P
2110 N p-cre ; ~CH -G F
H,N
) 7
2111 cr—@—cm— - ~CHzI-C F
HaN
° 0
2112 Haco—%j}cm— - "’CHz—ﬁ‘C F
HyN

HaCO
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Table 1.193
c d R1 ’ R4
oNrr;;?. R2>—(CH2),— n chirality R —(CHZ)B—A?(CHZ);G-RG
HoN ?
21 13 Haco_OCHz_ 1 - —CHa—HN-C F
H,N
HaN % i
2114 @ o 1 - —CHz-g-C—Q—F
H,N
OCH,CHjy
. A P
2115 a—~_)-cHr 1. ~Giged
" CH(CH3),
OCH,CH,
R P
2116 c»-—@—cm— 1 - _?”{‘}"
CH{CH3)CHaCHy
( ? OCH2CH3
2117 G~ )~CHr 1 - Bl
CHz&NH
“ CF4
2118 Hz}b-CHa— 0 R —CHzN-C
HoN
OH CF,
2119 HO_OCHZ_ 0 R ~GH G
HaN
CF3
—CH~N-C
2120 B’_d‘CHz’ 0 R TH
HoN
CF
OCH; P 3
2121 Ho—C}CHz— c R T
H,N
CF3
2122 C‘d'CHz‘ 0 R ~CHz-C
HoN
CF,
r
2123 CH- 0 R ~OHr e
N02 HZN
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Table 1.194
Compd F‘1>_ CH T 3' R4
No. R? (CHy) n chirality R _(CHz)E'i?(CHz)EG‘RG
02N CF3
2124 u—@—cm— 0 R H ~CHz-N-C
H,N
02N CFS
H,N
02N CF3
2126 HsC_@_CHZ_ 0 R H ~CH ¢
HoN
¢ CF4
2127 CH,- 0 R H —CHTE-C
NH, HoN
HzN CFS
H,N
HaN 0 CF,
HyN
(O ﬁ)
2130 CH 1 - H —CHzN-C F
HoN
Hs 0
2131 N CHz 1 - H —CHz"ﬁ' F
CHs H,N
HzN CF3
2132 C'—@-CH:- 0 R H —CHZ-”-C
H,N
(H3C)2N CFa
2133 c»—@-mz- o R H ~OH 1€
HoN
CF
r 3
2134 CHz~ 0 R H -CHz-HN—C
N(CHa), H,N
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Table 1.195
R1 . R4 ]
Compd. " (CH)- n chirality R ~(CHl5 = 5 (CHa)gG-R
No. R R
CF4
(HaC)2N —CH,~N-C
2135 Haco—©—CHz— 0 R H =N
HoN
CF3
(HaC2N CHZN-C
2136 HacOCHZ' 0 R H “H
H,N
CF
CHg i
2187 Hp o R H B
HaN
CF,
Qg
2138 &CHQ‘ 0 R H —'CHQ—{:}{'C
CH, HaN
CF
o, P 3
2139 QCHF 0 R H —eeye
CH, HaN
- ?
2140 CH 1 - H ~ORrlye "
N, H,N
N E F
2141 HO_@_CHZ_ 1 - H ~CHe
H,N
HzN 9 F
2142 C_C}—CHZ— L " TR
H,N
5 CH ?
2143 i LI i o F
HN'Q'CHJ HzN
0
CFq
HeN CH~N-C
2144 H3CO—©—CH2” 1 ) " " H
HoN
CF4
HaN
2145 Ho—<\ >-CH2- 1 ) ; I
H,oN
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Table 1.196
R' ' )
Con:)pd -(CH)~  k m n chiralty R —(CH2)5—+5—(CH2)Q—G-R6
. R
- ﬁ) CF,
2146 CHy 2 2 1 - H —mrgc{:}
NH, HoN
H C-g-NH 9
0147 3 5 9 1 - H —CH-N-C F
H4C CH~ H
0‘{ >‘ H,N
HyC- 8—NH ﬁ)
5148 ) p) 1 - H ~CH—~N-C F
H CHz- * H
C HoN
o CF4
2149 4 D . 1 2 0 R H ~CH O
HoN
2150 3 1 2 0 R H —CHs—N-C
Cl CH2" H
*—z >- HoN
- CFq
2151 CHz- 1 2 0 R H —CHz—N-C
HN-G-CH3 3
X HoN
H Cg NH &
2152 3 1 2 0 R H —CHy—N-C
H3C CHZ- H
O-{ >— HpN
H Cg NH &
o153 B 1 92 0 R H —CH~N-C
H3C_©~CH2" H
H,N
5154 3 2 2 1 . H —CHz—N-C
H3C CHZ- :
0—{ >— H,oN
2155 ® 2 2 1 - H ToH©
H CHz’ H
HoN
p CF4
2156 M2 2 1 . H ~CHz~N-C
HNQ’CH:; : HoN
2
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Table 1.197
Compd R' . 7
0 . CH,)— irali 3 —_ -Nb
med. R >-(0Hy) n chiralty R (CHQ;—A?(CH?_)-Q—G R
CHy CF,
2157 HO—O— 0 R H ~CHzN-C
HoN
HyC-NH CF3
2158 HO_@_ 0 R H ~CH
HaN
Hy C-NH f
2159 Haco_O‘ 1 - H .-CH2—E*—C F
HoN
HaC~NH 0
2160 4 @ 1 - H ~CH7N-C F
HoN
HyC-NH ?
2161 C”O’ 1 - H -cn—u—m—c F
H,N
H,C~NH CF3
2162 cho-©' 1 - H -CHz—ﬁ-C
HoN
HyC-NH CFa
2163 U H —eRr e
HoN
ot CF4
2164 [ -cH 0 R H -CHg—HN-C
HoN
.y CF,
2165 [, CH 0 R H —CHN-C
N HoN
CFy
2166 Walty 0 R H —CHz NG
' H,N
CFa
2167 QH 0 R H ~CH G
/ HoN
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Table 1.198
C R1 : R4
ompd. P (CHy)- n chirality ~ R®  —(CHps+—(CH,)=G-R®
No. R pRs q
y cLc-ocn—«J CF
2168 3 // CHp 0 R H *'CHZ“”C
HJC‘ CHJ H2N
CH3 CF3
2169 HSC"@'?H— 0 R H —CHZ—HN-C
CH3 H2N
ol CFa
2170 0 R H -CHz—HN-C
E'}—CH.‘,- HoN
) CF,
2171 3?'::}-0}42- 0 R H —CHz—-}_r\:-C
H,N
H3 = CF3
2172 CQ—CHT 0 R H —CHs;~N-C
Fa CH “ H
c@ 3 HoN
¢ CFa
2173 &:}‘CHT 0 R H —CHg—HN-C
S—@—CH: HaoN
Hs CH3 “Fa
2174 B / |\ CH,- 0 R H —CHZ—HN-C
s HyN
OCHj CFa
HoN
CF4
2176 B/ CHp- 0 R H —CHZ—HN-C
HgC’ HQN
HsG OH CFj
2177  )CHs 0 R H —CHz=N-C
CH,0H HaN
P CF3
HyCO-
2178 % 0 R H —CHz O
HNZ CH4 HzN
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Table 1.199
R ' R
Compd. 2>—(CH;_'),— k m n chirality R® —(CHZ)—-}—(CHzx)—G-R6
No. R P Rs g
% 0 CF 4
HaC-¢” H o
(o} 2
0 CF4
2180 c»—@—(CHz)z— 1 2 0 R H —cm—}rﬁrc@
H,N
CFs
H,C
2181 O\@,\'}B‘CHT 1T 2 0 R H —cm—m—&@
" ' H,N
! 0 CFs
2182 3C\;>_CH2_ 1 2 0 R H ~CHE N C
HaN
) 0 CF4
2183 ii?}cm— 1 2 0 R H —CHZ—’_ITC-Q
HyN
F
$73 {
2184 cH- 2 2 1 - H —CHzN-C F
HoN
CFs
$N ?
2185 cHe 2 2 1 - H ~CHyN-C
HoN
H ? CF:!
2186 % 2 2 1 - H —CHQ—MC-Q
CH2- H
HaN
H, 0 CFs
2187 H CHp i 2 0 R H —CHz—HN-C
HoN
CFq
. ?
2188 CHy 2 2 1 - H ~CHz=N-C
HN
CF4
2189 %,CHZ_ 1 2 0 R H ~CHz G
HoN
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Table 1.200
Compd R! ' R*
No. R2>_(CH2)'_ chirality R _(CH2)5_IL?(CH2)E'G'RG
H
?
2190 Oj;b_ - H —CH~N-C F
CHZ— H
H,N
H CFg
2191 %;b - H —CH—~N-C
CHz~ H
HoN
H CF4
2192 Sﬁgb - H —CH,~N-C
CHz"" H
HoN
H
SN f
. —CH~N-C
2193 ObCHz— H N F
HyN
H, CF4
2194 HachHz— : H —CHN-C
HyN
Hy CF,
2195 C’—'b’CHz‘ - H —CHZ—Q-C
H,N
HyC-NH CFa
2196 chOCHg— R H —CHmN-C
HoN
H3C-NH CFs
2197 HaCO_@_CHZ_ R H ~CH NG
HoN
HaC-NH CFs
2198 C'-OCHz- R H ~CHyN-C
H,N
HaC-NH CF3
2199 Hac—O—CHZ- - H —CHz=N-C
HaN
H3C~NH CFs
2200 c~—©—c+12— - H —CHy~N-C
HoN
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Table 1.201
R1 ’ R4
Compd. " >~(CHa) & n chiralty R *(CHQ)E-I-?(CHzra-G-RG
HSC-NH
2201 S 1 - H —CH;—N—C«d
H CFa
2202 sj;b-m 1 0 R H —CHz—ﬁ-C
-
2203 512}%_ 2 1 - H -—CH;—N—C~<;§-
CHq s
2204 C@CHZ_ 2 1 - H —CHZ—{\_I}-C
CH3
2205 C"‘C}’CHF 2 1 - H —CHrN-C
CHj s
2206 HO_O_CHz_ 2 1 - H ~CHpC
CHg
2007 y CHo ) 1 - H -—CHZ—N-C
HN-CH4 Fs
2208 c CHZ— 2 1 - H "‘CHZ—N"C
HN-CH3
2209 e 2 T - H ‘CHZ"'*C
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The present invention can also use acid addition salt of the cyclic amine
compound where such acids include, for example, mineral acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, carbonic
acid, and the like, as well as organic acids such as maleic acid, citric acid,
malic acid, tartaric acid, fumaric acid, methanesulfonic acid, trifluorocacetic

acid, formic acid, and the like.

Furthermore, the present invention can also use a C;~C¢ alkyl addition
salt of the cyclic amine compound, such as 1- {4-chlorobenzyl)-l-methyl-4-
[{N-{3-trifluoromethylbenzoyl)glycyl)aminomethyl)piperidinium iodide, where
such alkyl include, for example, a methyl, ethyl, n-propyl, n-butyl, n-pentyl,
n-hexyl, n-heptyl, n-octyl, isopropyl, isobutyl, sec-butyl, tert-butyl,
isopentyl, neopentyl, tert-pentyl, 2-methylpentyl, l-ethylbutyl, and the like,
suitably specifically including, amethyl and ethyl group. Aspreferredspecific
examples for counter anion of the ammoniumcation, a halide anion such as fluoride,

chloride, bromide or iodide can be listed.

The present invention may use racemates and all possible optically active
forms of the compound represented by the above formula (I).
Compound represented by the above general formula (I) can be synthesized

by any of the general preparations given below.

{Preparation 1)
A preparation which call for treating one equivalent of a compound

represented by the formula (II) below:

R1 /(C H2)k
—(CH~N (CH)y—NH (1)
R? (CHo)n R®

{where R}, R, R°, j,» k, m, and n are the same as defined respectively in the
above formula (I)} with 0.1-10 equivalents of a carboxylic acid represented by

the formula (III) below:

R4
HO-C(CHp)y—f—(CHag-G-R®  (IID)
RS
222



10

15

20

25

30

35

_ . ) 17 MAY 2002
WO 99/25686 PCT/US98/23254

{where R‘, Rs, R“, G, p, and q are the same as defined respectively in the above
formula {(I}), or its reactive derivative, either in the absence or presence of
solvent.

The reactive derivative for the carboxylic acid in the above formula (III)
include highly reactive carboxylic acid derivatives, which are usually used in
synthetic organic chemistry, such as acid halides, acid anhydrides, mixed acid
anhydrides. ‘

Such reactions can be more smoothly run by using suitable amounts of a
dehydrating agent such as molecular sieve, coupling reagent such as
dicyclohexylcarbodiimide {DCC}, N-ethyl-N'-(3-
dimethylaminopropyl) carbodiimide (EDCI or WSC), carbonyldiimidazole (CDI),
N-hydroxysuccinimide (HOSu), N-hydroxybenzotriazole (HbBt), benzotriazol-1l-
yloxytris (pyrrolidino)phosphonium  hexafluorophosphate (PyBOP®), 2- (1K-
benzotriazol-1-yl)-1,1,3,3~-tetramethyluronium hexafluorophosphate (HBTU},
2~ (1H-benzotriazol-1-yl)-1,1,3,3~tetramethyluroniumtetrafluoroborate {(TBTU),
2- (5-norbornene-2,3~-dicarboxyimideo)~1,1, 3, 3-tetramethyluronium
tetrafluoroborate (TNTU), O- (N-succinimidyl)-1,1,3,3-tetramethyluronium
tetrafluoroborate (TSTU), bromotris (pyrrolidino)phosphonium hexafluorophos-
phate (PyBroP®), and the like, or base including inorganic salts such as potassium
carbonate, sodium carbonate, sodium hydrogencarbonate, and the 1ike, amines such
as triethylamine, diisopropylethylamine, and pyridine, and the like, or polymer
supported bases such as (piperidinomethyl)polystyrene,
{morpholinomethyl)polystyrene, (diethylaminomethyl)polystyrene, poly(4-

vinylpyridine), and the like.

(Preparation 2}

A preparation which calls for treating 1l egquivalent of an alkylating

reagent given by the formula (IV) below:

R1
—(CHy),—X (V)
R2
{where R!, R°, and j are the same as defined respectively in the above formula
(I)}; X represents a halogen atom, alkylsulfonyloxy group, or arylsulfonyloxy

group), with 0.1-10 equivalents of a compound represented by the formula (V)

below:
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/(C H2)k (') R4 .
N (CHN=C~(C Hz>p—}:(c H)q=G=R® (V)
R R

(C H2)m

{where Rl, R“, RS, Ré, G, k, m, n, p, and q are the same as defined respectively

in the above formula (I)) either in the absence or presence of solvent.
Such reactions can be moré smoothly run if a base similar to that used
5 in the above preparation 1 is present. In addition, the reactions in these
preparations can also be promoted by iodide such as potassium iodide, sodium
iodide, and the like,
In the above formulas (IV), X represents a halogen atom, alkylsulfonyloxy
group, arylsulfonyloxy group. Such halogen atoms include‘'preferably chlorine,
10 bromine, and iodine atoms. Suitable specific examples for the alkylsulfonyloxy
groups include methylsulfonyloxy, trifluoromethylsulfonyloxy group, and the
like. A preferred specific example for the arylsulfonyloxy group includes a

tosyloxy group.

15 (Preparation 3)
A preparation which calls for treating 1 equivalent of an aldehyde

represented by the formula (VI) below:

R1
>—(CHy).;—CHO (VI)
R2
20 {where R!' and R° are the same as defined respectively in the above formula (I):

j represents 1 or 2} or the formula (VII} below:

R'-CHO (VII)

25 {where R! is the same as defined in the above formula (I); j represents 0}, with
0.1~10 equivalents of a compound represented by the formula (V) either in the
absence or presence of solvent under reductive conditions.

Such reactions are in general called reductive amination reactions and
such reductive conditions may be generated by catalytic hydrogenation using a

30 catalyst containing a metal such as palladium, platinum, nickel, rhodium, or

the like, using complex hydrides, such as lithium aluminum hydride, sodium

borohydride, sodium cyanoborohydride, sodium triacetoxyborohydride, and the
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like, boranes, or electrolytic reduction, and the like.

(Preparation 4}
A preparation which call for treating one equivalent of a compound

represented by the formula (VIII) below:

R /(Cth 0 R4
)]
>—(CHz)—N (CHR—N=C—(CHy)y——(CHa)—NH (Vi)
R? \(cHy) R® R® R’
2/m

{where Rl, Rz, Rj, RY, Rs, R-, j,» Xk, m; n, pandqare the same as defined respectively
in the above formula (I)} with 0.1-10 equivalents of a carboxylic acid or sulfonic

acid represented by the formula (IX) below:
HO-A-R® (IX)

{where R® is the same as defined in the above formulas (I); “A” represents a
carbonyl group or sulfonyl group), or its reactive derivative, either in the
absence or presence of solvent.

The reactive derivative for the carboxylic acid or sulfonic acid in the
above formula (IX) include highly reactive carboxylic acid or sulfonic acid
derivative, which are usually used in synthetic organic chemistry, such as acid
halides, acid anhydrides, mixed acid anhydrides.

Such reactions can be more smoothly run by using suitable amounts of a

dehydrating agent, coupling reagent, or base which are similar to those used

in the above preparation 1.

(Preparation 5)
A preparation which calls for treating 1 equivalent of a compound
represented by the above formula (VIII) with 0.1-10 equivalents of a isocyanate

or isothiocyanate represented by the formula (X) below:
2=C=N-R’ (X)

{where R® is the same as defined in the above formulas (I)); Z represents a oxygen

atom or sulfur atom), either in the absence or presence of solvent.
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(Preparation 6)
A preparation which calls for treating 1 equivalent of a compound

represented by the formula (XI} below:

F21 /((:P12)k o) FQ4

"
>—(CHa)—N (CH)y—N=C—(CHy)y——(CH)—A-OH  (XI)
R? (CH)n R® R®

{where R', R°, R, R', R%, j, k, m, n, p and q are the same as defined respectively
in the above formula (I)}; “A” represents a carbonyl group or sulfonyl group)

with 0.1-10 equivalents of an amine represented by the formula (XII) below:
R*-NHa» (XII)

{where R* is the same as defined in the above formula (I)), either in the absence
or the presence of solvent.

Such reactions can be more smoothly run by using suitable amounts of a
dehydrating agent, coupling reagent, or base which are similar to those used

in the above preparation 1.

If the substrates submitted to each of the above preparations contains
a substituent which reacts under each reaction condition or is thought to
adversely affect the reaction in general in synthetic organic chemistry, that
functional group can be protected by a known suitable protecting group followed
by the reaction of the above preparations and deprotection using a known procedure
to obtain the desired compound.

Furthermore, a compound of the present invention can be prepared by the
further conversion of the substituent(s) of the compound, prepared with the above
preparations 1-6, using known reactions which are usually used in synthetic
organic chemistry, such as alkylation, acylation, reduction, and so on.

Each of the above preparations may use solvents for the reaction such
as halogenated hydrocarbons such as dichloromethane, chloroform, and the like,
aromatic hydrocarbons such as benzene, toluene, and the like, ethers such as
diethyl ether, tetrahydrofuran, and the like, esters such as ethyl acetate,
aprotic polar solvents such as dimethylformamide, dimethyl sulfoxide,
acetonitrile, and the like, alcohols such as methanol, ethanol, isopropyl alcohol,

and the like.
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The reaction temperature in either of the. preparations should be in the
range of -78 °C - +150 °C, preferably 0 °C - 100 °C. After completion of the
reaction, the usual isolation and purification operations such as concentration,
filtration, extraction, solid-phase extraction, recrystallization,
chromatography, and the like may be used, to isolate the desired cyclic amine
compound represented by the above formula (I). These can be converted into
pharmaceutically acceptable acid addition salt or C,-C; alkyl addition salt by

the usual method.

Potential Industrial Utilities

The chemokine receptor antagonist, which contain the cyclic amine
compound, its pharmaceutically acceptable acid addition salt or a
pharmaceutically acceptable C,-Ce alkyl addition salt of this invention, which
inhibits chemokines such as MIP-la and/or MCP-1 and the like fromaction on target
cells, are useful as therapeutic agents and/or preventive preparation for
diseases such as atherosclerosis, rheumatoid arthritis, psoriasis, asthma,
ulcerative colitis, nephritis (nephropathy), multiple sclerosis, pulmonary
fibrosis, myocarditis, hepatitis, pancreatitis, sarcoidosis, Crohn’s disease,
endometriosis,congestiveheartfailure,viralmeningitis,cerebralinfarction,
neuropathy, Kawasaki disease, sepsis, and the like, in which tissue infiltration
ofbloodmonocytes,lymphocytes,andthelikeplaysanmjorroleintheinitiation,

progression, and maintenance of the disease.
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Examples

The present invention is now specifically described by the following
examples. However, the present invention is not limited to these compounds
described in these examples. Compound numbers in these examples represent
numbers attached to these compounds listed as suitable specific examples in

Tables 1.1-1.201.

Reference Example 1: Preparation of 3-Amino-1- (4~
chlorobenzyl)pyrrolidine dihydrochloride,.

4-Chlorobenzyl) chloride {4.15¢g, 25.8 mmol) and‘;PrpNE:t (6.67 g, 51.6 mmol)
were added to a solution of 3-{ (tert-butoxycarbonyl)amino}pyrrolidine (4.81 d,
25.8 mmol) in DMF (50 mL). The reaction mixture was stirred at 70 °C for 15
h and the solvent was removed under reduced pressure. Recrystallization (CH.CN,
50 mL}) provided the desired material, 3-(tert-butoxycarbonyl)amino-1-(4-
chlorobenzyl)pyrrolidine as a pale yellow solid (6.43 g, 80.2%): *HNMR (CDCl;,
300 MHz) 6 1.37 (s, 9 Hy, 1.5-1.7 (br, 1 H), 2.1-2.4 (m, 2 H), 2.5-2.7 (m, 2
H), 2.83 (bx, 1 H), 3.57 (s, 2H), 4.1-4.3 (bxr, 1 H), 4.9-5.1 (br, 1 H), 7.15-7,35
(br, 4 H); The purity was determined by RPLC/MS (98%); ESI/MS m/e 311.0 (M'+H,
Ci¢H24C1N,05)

A solution of 3-(tert-butoxycarbonyl)amino-1-(4-
chlorobenzyl)pyrrolidine (6.38 g, 20.5 mmol) in CH:OH {80 mlL) was treated with
1 N HC1-Et:0 (100 mL) and was stirred at 25 °C for 15 h. The solvent was removed
under reduced pressure to afford a solid which was purified by recrystallization
{1:2 CHs;OH-CH;CN, 150 mL) to give 3-amino-1l-(4-chlorobenzyl)pyrrolidine
dihydrochloride as a white powder (4.939 g, 84.9%): ‘H NMR (d¢~DMSO, 300 MHz)
§3.15 (bxr, 1H), 3.3-3.75 (br-m, 4 H), 3.9 (bx, 1 H), 4.05 (br, 1 H), 4.44 (br,
1H), 4.54 (br, 1 H), 7.5-7.7 (m, 4 H)}, 8.45 (br, 1 H), 8.60 (br, 1 H); The purity
was determined by RPLC/MS (>99%); ESI/MS m/e 211.0 (M'+H, Cj;H;6CLlN;).

Optically active (R)-3-amino-1-(4-chlorobenzyl)pyrrolidine dihydro-
chloride and (S)-3-amino-1-(4-chlorobenzyl)pyrrolidine dihydrochloride were
also prepared pursuant to the above method using the corresponding reactant

respectively. The products showed the same ‘H NMR with that of the racemate.

Example 1: Preparation of 3~ (N-Benzoylglycyl) amino~1- (4~
chlorobenzyl)pyrrolidine (Compound No. 1).

N-Benzoylglycine (9.9 mg, 0.055 mmol), 3-ethyl-1-{3-
(dimethylaminopropyl)carbodiimide hydrochloride (EDCI) (10.5 mg) and 1-
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hydroxybenzotriazole hydrate (HOBt) (7.4 mg) were added to a solution of 3-
amino-1-{4-chlorobenzyl)pyrrolidine dihydrochloride (14.2 mg, 0.050 mmol) and
Et;N (15.2 mg) in CHCl; (2.5 mL). The reaction mixture was stirred at 25 °C for
16 h, washed with 2 N aqueous NaOH (2 mL x 2) and brine (1 mL). After filtration
through a PTFE membrane filter, the solvent was removed under reduced pressure
toafford 3- (N-benzoylglycyl)amino-1-(4~chlorobenzyl)pyrrolidine (compound No.
1) as a pale yellow oil (17.7 mg, 95%): The purity was determined by RPLC/MS
(95%); ESI/MS m/e 372.0 (M'+H, CapH.2C1N;0,).

Examples 2-32,
The compounds of this invention were synthesized pursuant to methods of
Example 1 using the corresponding reactant respectively.” The ESI/MS data and

yields are summarized in Table 2.

Table 2
Co?found Molecular Formula |ESI/MS m/e|Yield (mg)]| Yield (%)
o.
Example 2 2 C21 H24 Cl N3 02 386 16.4 85
Example 3 3 Cl9 H21 Cl N4 02 373 18.7 100
Example 4 4 C21 H21 Cl F3 N3 02 440 57.2 69
Example 5 82 C22 H23 Cl F3 N3 02 454 5.6 11
Example 6 85 C21 H24 Cl1l N3 02 386 22.6 59
Example 7 86 C21 H23 Cl1 N4 04 431 21.2 98
Example 8 214 €22 H25 Cl N2 02 385 23.9 62
Example 9 215 C23 H27 Cl1 N2 03 415 17.4 84
Example 10 216 C20 H23 Cl N2 Q2 s 391 21.6 quant
Example 11 217 C23 H27 Cl N2 o4 431 15.3 66
Example 12 218 C23 H27 C1 N2 02 388 12.8 64
Sxample 13 219 C22 H24 Cl F N2 03 419 18.1 86
Example 14 220 €22 H25 Cl N2 02 385 16.4 85
Example 15 221 C21 H23 Cl N2 02 371 14.9 80
Example 16 222 C21 H22 Cl2 N2 02 405 13.3 65
Example 17 223 C25 H31 Cl1 N2 03 443 18.4* 63
Example 18 224 C20 H23 Cl N2 03 s 407 11.2 28
Zxample 19 225 C22 H26 C1 N3 02 400 22.7 guant
Example 20 226 C23 H28 Cl N3 03 430 21.0 ge
Zxample 21 227 C22 H25 Cl2 N3 02 434 21.9 100
Example 22 228 C23 H28 Cl N3 03 430 20.8 97
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Example 23 229 C25 H32 Cl N3 02 462 25.4 quant
Example 24 730 |c26 H3L CL F N3 02 i73 6.0 quant
Example 25 231 |c24 Hz8 CL N3 03 Y, 30,3 qoant
Example 26 535 |c22 H32 CL N3 02 706 ) 13
Example 27 333 [c23 H28 CL N3 02 114 8.5 11
Example 28 334 |c22 W27 Cl N4 02 115 7.3 35
Example 29 235 C24 H29 Cl2 N3 02 462 9.0 39
Example 30 336 |C25 129 CL N4 O3 5 501 7.4 E
Example 31 737 |C21 H24 CL N3 03 702 4.2 71
Example 32 336 |C21 HZ3 Cl2 N3 03 136 33,4 quant

*Yield of TFA salt.

Reference Example 2: Preparation of (R) -3-{N-(tezt~
Butoxycarbonyl)glycyl}amino~1-(4-chlorobenzyl)pyrrolidine.

Amixture of (R}-3-amino~1-(4-chlorobenzyl)pyrrolidine dihydrochloride
(4.54 g, 16.0 mmol), 2 N NaOH solution (80 mL), and ethyl acetate (80 mL) was
shaken, the organic layer was separated, and the aqueous layer was extracted
with ethyl acetate (80 mL x 2). The combined organic layers were dried over
anhydrous sodium sulfate, filtered, and evaporated to give free (R)-3-
amino-1-(4-chlorobenzyl)pyrrolidine (3.35 g, 99%).

A solution of (R)-3-amino-1l-(4-chlorobenzyl)pyrrolidine (3.35 g, 16
mmol) in CH,Cl. (80 mL) was treated with Et:N (2.5 mL, 17.6 mmol), N-tert-
butoxycarbonylglycine (2.79 g, 1€6.0 mmol), EDCI (3.07 g, 16.0 mmol) and HOBt
(2,16 g, 16 mmol). After the reaction mixture was stirred at 25 °C for 16 h,
2 N NaOH solution (80 mlL) was added. The organic layer was separated, and the
aqueous layer was extracted with dichloromethane (100 mL x 3). The combined
organic layer was washed with water (100 mL x 2) and brine (100 mL), dried over
anhydrous sodium sulfate, filtered, and concentrated. Column chromatography
(5i0,, ethyl acetate) afforded the desired (R)-3-{N-(tert-
butoxycarbonyl)glycyl)amino-1-{4-chlorobenzyl)pyrrolidine (5.40 g, 92%).

Reference Example 3: Preparation of (R) -1- (4-Chlorobenzyl)-3-
{(glycylamino) pyrrolidine.

To a solution of (R)-3-{N-(tert-butoxycarbonyl)glycyl)amino-1-(4-
chlorobenzyl)pyrrolidine (5.39 g, 14.7 mmol) in methanol (60 mL) was added 4
N HCl in dioxane (38 mL). The solution was stirred at room temperature for 2
h. The reaction mixture was concentrated and 2 N NaOH solution (80 mL) was added.

The mixture was extracted with dichloromethane (80 mL x 3), and the combined
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extracts were dried over sodium sulfate and concentrated. Column chromatography
{sio0a, AcCOEt/EtOH/Et;,N = 890/5/5) gave {R) -3~ (glycyl)amino-1-(4-
chlorobenzyl)pyrrolidine (3.374 g, 865): 'H NMR (CDCl;, 270 MHz) & 1.77 (dd,
J=1.3 and 6.9 Hz, 1 H), 2.20-3.39 (m, 2 H), 2.53 (dd, J = 3.3 and 9.6 Hz, 1
H), 2.62 (dd, J = 6.6 and 9.6 Hz, 1 H), 2.78-2.87 (m, 1 H), 3.31 (s, 2 H), 3.57
{s, 2 H), 4.38-4.53 (br, 1 H), 7.18-7.32 (m, 4 H), 7.39 (br. s, 1 H).

Other 3-acylamino-1-(4-chlorobenzyl)pyrrolidines were also synthesized
pursuant tomethods of Reference Example 2 and 3 using the corresponding reactants
respectively.

{§)-1-{4-Chlorobenzyl)-3-(glycylamino)pyrrolidine: 3.45 g, 79% (2

steps) .

{R)-3-{B-Alanylamino)-1-(4-chlorobenzyl)pyrrolidine: 3.79 g, 85% (2
steps).

(5)-3-(B-Alanylamino-~) 1-(4-chlorobenzyl)pyrrolidine: 3.72 g, 86% (2
steps).

(RY-3-{ (S)-Alanylamino}-1~(4-chlorobenzyl)pyrrolidine: 368 mg, 65% (2
steps).

{R)-3-{ (R)-Alanylamino])-1~(4-chlorobenzyl)pyrrolidine: 425mg, 75% (2
steps).

(RY-3-{(25)-2-Amino-3-thienylpropanoyl}jamino-1~-{4-
chlorobenzyl)pyrrolidine: 566 mg, 78% (2 steps).

(R)—3-((2R)—2-Amino-3-thienylpropanoyl)amino-l—(;—
chlorobenzyl)pyrrolidine: 585 mg, 8l% (2 steps).

(R)=-3-(2-Amino-2-methylpropanoyl)amino-1~(4-
chlorobenzyl)pyrrolidine: 404 mg, 66% (2 steps).

(R)-3-{ (25)-2-Amino~4- (methylsulfonyl}butanoyl]amino-1~(4-
chlorobenzyl)pyrrolidine: 535 mg, 72% (2 steps).

Furthermore {R)-3-(glycylamino)-1-(4-methylbenzyl)pyrrolidine, (R)-
l1-(4-bromobenzyl)-3-(glycylamino)pyrrolidine, {R)-1-(2,4-dimethylbenzyl)-3-
{glycylamino)pyrrolidine, and (R)-1-(3,5-dimethylisoxazol~4-ylmethyl)-3-
(glycylamino)pyrrolidine were also synthesized pursuant to methods of Reference
Example 1, 2 and 3 using the corresponding reactants respectively.

(R)-3-(Glycylamino)-1—(4-methylbenzyl)pyrrolidine; 4.65 g, 62% yield
from 3-( (tert-butoxycarbonyl)aminojpyrrolidine.

(R)-1-(4-Bromobenzyl)-3-{glycylamino)pyrrolidine: 2.55 g, 68% yield
from (R)-3-amino-1-(4-bromobenzyl)pyrrolidine; ‘H NMR (cDCl:, 270 MHz) &
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1.37-1.78 (m, 3 H), 2.23-2.39 (m, 2 H), 2.50-2.67- (m, 2 H), 2.80-2.89 (m, 1H),
3.32 (s, 2 H), 3.58 (s, 2 H), 4.39-4.55 (m, 1 H), 7.21 (d, J = 6.5 Hz, 2 H),
7.45 (d, J = 6.5 Hz, 2 H).

(R)=1-(2,4-Dimethylbenzyl)-3-(glycylamino)pyrrolidine: 1.56 g, 58%
yield from 3-( (tert-butoxycarbenyl)amino)pyrrolidine; 'H NMR (CDCl;, 270 MHz)
§1.55-1.78 (m, 3 H), 2.30(s, 3 H), 2.23-2.31 (m, 2 H), 2.33(s, 3 H), 2.51-
2.63 (m, 2 H), 2.78-2.87 (m, 1 H), 3.30 (s, 2 H), 3.55 (s, 2 H), 4.38-4.60 (m,
1H), 6.95 (d, J=7.6 Hz, 1 H), 6.97 (s, L H), 7.13 (d, J = 7.6 Hz, 1 H), 7.43
(br-s, 1 H).

(R)-1-(3,5-Dimethylisoxazol-4-ylmethyl)~-3-(glycylamino)pyrrolidine:
3.14 g, 45% yield from 3-{(tert-butoxycarbonyl)amino}pyrrolidine.

Example 33: Preparation of (S)~3-[N-(3,5-
Bis (trifluoromethyl)benzoyl}glycyl]lamino~1-(4-chlorobenzyl)pyrrolidine
(Compound No. 5).

A solution of 3,5-bis(trifluoromethyl)benzoyl chloride {(0.060 mmol) in
chloroform (0.4 mL) was added to a solution of (S)-1-(4-chlorobenzyl)-3-
(glycylamino)pyrrolidine (0.050 mmol) and triethylamine (0.070 mmol) in
chloroform (1.0mL). After the reactionmixture was agitated at roomtemperature
for 2.5h, {aminomethyl)polystyrene resin (1.04 mmol/g, 50 mg, 50 mmol) was added
and the mixture was agitated at room temperature for 12 h. The reaction mixture
was filtered and the resin was washedwith dichloromethane (0.5mL}. The filtrate
and washing were combined, dichloromethane (4 mL) was added, and the solution
was washed with 2 N aqueous NaOH solution (0.5 mL) to give (S)-3-[N-(3,5-
bis(trifluoromethyl)benzoyl}glycyllamino~1l-(4~chlorobenzyl)pyrrolidine
{compound No. 5) (14.4 mg, 57%): The purity was determined by RPLC/MS (97%);
ESI/MS m/e 508.0 (M"+H, C--H2«ClFeN;0a3).

Examples 34-239,
The compounds of this invention were synthesized pursuant to methods of
Example 33 using the corresponding reactant respectively. The ESI/MS data and

yields are summarized in Table 3.

Table 3

Compound | Molecular Formula |ESI/MS m/e[Yield (mg)| Yield (%)
No.

Example 34 5 Cus-H- .C1FgN;0- 508.0 14.4 37

232



)

17 MAY 2002

WO 99/25686 PCT/US98/23254
Example 35 6 C~1H2C1FN;0; 440.0 17.0 77
Example 36 7 CayH2BrC1N30O2 450:0 17.7 79
Example 37 8 C20H21C1FEN;0;z 390.0 12.7 65
Example 38 S CauH20CLl3N30: 440.0 39.0 quant
Example 389 10 C2:H»eC1IN;0; 402.5 23.5 quant
Example 40 1! C22H36C1Ns04 432.5 22.4 quant
Example 41 12 C32H,6C1N30, 432.5 15.9 74
Example 42 13 C31H2C1F3N30, 440.0 13.1 60
Example 43 14 C-1H24CLN50; 386.0 16.4 85
Example 44 15 CaoH21C1,N;30, 406.0 15.7 77
Example 45 16 C-1H24C1N;02 402.0 28.2 quant
Example 46 17 C2¢Hz0C1l3N304 442.0 35.6 quant
Example 47 18 C23H7;C1INO2 397.5 22.8 quant
Example 48 19 C33H22.C1N;30, 416.0 16.3 78
Example 49 20 C21H20C1FyN;30; 458.0 24.9 quant
Example 50 21 C21H20ClF4N302 458.0 17.9 78
Example 51 22 Cz1H2¢C1lF N30, 458.0 9.4 41
Example 52 23 C21H24C1F4N304 458.0 15.4 67
Example 53 24 C21H2C1F3N40; 456.0 20.7 91
Example 54 25 C-3H20C1FN302 458.0 18.5 81
Example 55 26 CaeH23C1N,O, 417.0 21.9 quant
Example 56 27 CjyH2 CLN,Oy 417.0 16.8 81
Example 57 28 C-uH~;C1N4O, 417.0 6.8 33
Example 58 29 Ca2H2aC1FeN4O; 508.0 20.8 82
Example 59 30 C»yH2C1F3N;30; 440.0 15.2 69
Example 60 31 CanH21BECLIN302 450.0 15.6 69
Example 61 32 C2oHz;CLFN;0: 390.0 11.8 61
Example 62 33 C,yH2nCY5N30; 440.0 15.8 72
Example 63 34 C21H24C1N303 402.5 33.8 quant
Example 64 35 C32H,5C1N;0, 432.5 56.1 quant
Example 65 36 Ci;He¢C1N304 432.5 37.6 quant
Example 66 37 Cz1H2;C1 N30, 440.0 12.6 57
Example 67 38 C-~1H24C1N,0, 386.0 12.3 64
Example 68 38 CaoH71C12N30; 406.0 15.9 78
Example 69 40 C:1H24C1N30; 402.0 11.6 58
Example 70 41 CauH2,CL3N305 442.0 17.8 81
Example 71 42 C2;H-1C1N,O) 397.5 22.4 guant
Example 72 43 C»;H~>C1N;0, 416.0 30.1 quant
Example 73 44 C»1H24C1F4N;0: 458.0 13.4 59
Example 74 45 C-~H-,C1FN.0- 458.0 13.2 58
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Example 75 46 C-1H~.CLlF¢N30, 458.0 14.4 63
Example 76 47 C.1H2,C1E3N30; 456.0 16.4 72
Example 77 48 C21HaC1F¢N;30: 458 16.5 72
Example 78 49 CauH21C1NGO,4 417.0 12.5 60
Example 79 50 C-1H2aCLF4N;02 458.0 26.3 quant
Example 80 51 CaoH1BxCLN;0; 450.0 8.6 38
Example 81 52 C-oH21C1FN310; 390.5 4.1 21
Example 82 53 C:uH21C1aN,0, 406.0 5.4 27
Example 83 54 CacH20C13N30; 440.0 8.8 40
Example 84 55 CauHzpBrCl¢N1Os 440.0 7.7 35
Example 85 56 Ca1H-4C1N;0, 386.0 4.8 25
Example 86 57 C;2H2¢C1N30, 429.5 4.8 23
Example 87 58 CaoH23C1.N30, 406.0 4.1 20
Example 88 59 C20H21BEC1N;0; 452.0 3.5 16
Example 89 60 C-sH25C1N:O: 448.5 7.3 33
Example 90 61 C21H2;C1F3N30; 440.0 7.1 32
Example 91 62 C-3Hz4C1N;0; 386.0 10.4 54
Example 92 63 C2,H26C1N;0; 400.5 6.0 30
Example 93 64 Cz3Ha2,;C1N,O; 397.0 7.0 35
Example 94 65 CoqHaCIN;0; 422.0 7.7 36
Example 895 66 C24H24C1N;30; 422.0 6.3 30
Example 96 67 CaoHA,CLlF2N;04 408.0 4.7 23
Example 97 68 Ca,H2CLlF2N30- 408.0 7.8 38
Example S8 69 CaaH2,CLF3N;0; 408.0 7.3 36
Example 59 70 C-nH-,C1lF2N;0; 408.0 9.1 45
Example 100 71 C~2H25C1N;0, 429.0 5.€ 26
Example 101 72 C~1H2:CLF;3N;0. 456.0 6.2 27
Example 102 73 C21H2CLF3N402 456.5 16.8 74
Example 103 74 Ca-Hz4C1N,0, 430.0 16.4 76
Example 104 75 C-1HauCLlE4N;0; 458.0 le.1 70
Example 105 76 C21H2,C1F N30, 458.0 17.0 74
Example 106 77 CaqH1:ClF;N;0, 426.0 16.2 76
Example 107 78 Ca H1eCLlF3N;0, 426.0 18.0 85
Example 108 79 C-2Ha¢ClFgN;0a 508.0 18.8 74
Example 109 80 C22H2C1F¢N;0a 508.0 16.4 65
Example 110 81 Ca2Ha5CLN;0. 400.0 13.9 70
Example 111 83 C-~.H2yC1N,O, 417.0 16.0 77
Example 112 84 CanH21C1N,O 417.0 21.6 quant
Example 113 87 C-3H22ClF¢N;0, 522.0 17.5 67
Example 114 88 C2,H2:ClF;N;0, 454.0 13.9 61
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Example 115 89 C~1H-3:BrC1lN;O- 46§.0 15.4 66
Example 116 90 C>1H1:C1FN;0- 404.0 10.7 §3
Example 117 91 Ca1H--Cl:N;0, 456,0 13.7 60
Example 118 92 CaaH36C1N30;, 416.0 38.4 guant
Example 119 93 C23H2:CLN O, 446.0 25.2 quant
Example 120 94 C,3H;2C1N4Oy 446.0 16.5 74
Example 121 85 Ca:H~,ClF3N;0; 454.0 16.3 72
Example 122 96 C2-H2sC1N,O- 400.5 16.7 84
Example 123 97 C23H-:Cl.N,0: 420.0 11.2 83
Example 124 98 C22H26C1N;0a 416.5 11.8 57
Example 125 99 C21H2:C13N30, 454.0 14.8 - 65
Example 126 100 C,2H-.C1N4O; 411.0 9.5 46
Example 127 101 C,2H24C1N;O, 430.5 13.2 61
Example 128 102 C22H22CLF(N4O- 472.0 13.1 56
Example 129 103 C2sHz2C1FN;0- 472.0 36.5 quant
Example 130 104 C22H22CLF4N30; 472.0 22.8 97
Example 131 105 CaaHa2CL1FN302 472.0 20.1 85
Example 132 106 Cjy2H,.C1F3N30; 470.0 27.4 quant
Example 133 107 C22H22CLEF4N;02 472.0 18.5 78
Example 134 108 C23HA.C1N4Oy 431.0 11.9 55
Example 135 109 C-1H»:C1N,O, 431.0 23.9 quant
Example 136 110 Ca1H::C1N4O, 431.0 24.4 quant
Example 137 111 C-3H2-ClFsN;0- 522.0 9.5 36
Example 138 112 Ca23HA2,C1F3N;0. 454.0 3.9 17
Example 139 113 CoyHz:BrC1lN:0: 466.0 7.5 32
Example 140 114 C21H::C1FN;0- 404.0 6.1 30
Example 141 115 Cs1H2:C13N30; 456.0 6.6 29
Example 142 1le Ca2H2¢CLN;0; 416.0 4.8 23
Example 143 117 Ca3H22C1N40,4 446.0 6.4 29
Example 144 118 Ca23H~cC1N;0, 446.0 24,6 quant
Example 145 119 C22H2:ClF3N302 454.0 5.2 23
Example 146 120 C--H:¢C1N:O2 400.5 4.4 22
Example 147 121 Co;H-:CLl.N;30. 420.0 7.8 37
Example 148 122 Ca22H:CLN;0: 416.5 14.1 68
Example 149 123 C21H-C1:N;0, 454.0 5.4 24
Example 150 124 C--H::CLN,O- 411.0 34.0 guant
Example 151 125 C--H2;C1IN,O, 430.5 32.0 guant
Example 152 126 C2;H2,C1F4N:0; 472.0 4.6 18
Example 153 127 C~2H2:C1F4N;0O- 472.0 10.4 44
Example 154 128 Ca-H: ClF,N;0- 472.0 7.3 31
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Example 155 129 C--H-2C1F{N;0- 472.0 13.5 57
Example 156 130 C.-H23C1F3N;0; 4‘70..0 15.1 64
Example 157 131 Ca2H22C1FyN4O2 472.0 8.6 36
Example 158 132 C~1H-:CIN,Oq 431.0 4.4 20
Example 159 133 Ca1H~,C1NO, 431.0 32.0 quant
Example 160 134 Ca1H23:C1N,404 431.0 6.9 32
Example 161 135 CayH+3BrC1N30; 466.0 7.8 34
Example 162 136 C-1H23C1FN;04 404.0 13.7 68
Example 163 137 Ca1H2:C1.N;30, 420.5 14.6 69
Example 164 138 Co1Ha2CL:N30, 454.0 17.7 78
Example 165 139 C~1HaaBECY N300 454.0 17.2 76
Example 166 140 CaaH2;C1N30» 400.0 15.0 75
Example 167 141 C23H-sC1N3O, 443.5 13.9 62
Example 168 142 C»1H23C1-N;0- 420.0 13.7 65
Example 169 143 C21H23BrC1lN;0; 464.0 16.1 69
Example 170 144 Ca7H2¢C1N:0; 462.0 17.6 76
Example 171 145 Ca~H»3;C1F3N 40, 454.0 16.0 71
Example 172 146 CazH26C1N30; 400.0 14.9 75
Example 173 147 Ca3H29C1N;05 414.0 16.2 78
Example 174 148 C2H4:C1N4O2 411.0 14.9 73
Example 175 149 C25H25C1N;0; 436.0 17.1 78
Example 176 150 CasHasC1N;O; 436.0 13.1 60
Example 177 151 C-1H--C1lF3N10- 422.0 14.8 70
Example 178 152 Ca1H2zC1FaN40, 422.0 15.3 73
Example 179 153 C-1H22CL1F.N:0- 422.0 15.3 73
Example 180 154 C21H22C1F;N1O2 422.0 16.4 78
Example 181 155 Ca3H23CIN;O, 443.0 16.9 76
Example 182 156 C12H2:C1F3N30; 470.5 12.6 54
Example 183 157 C~2H,,C1F3N;02 470.0 20.0 85
Example 184 158 Ca3H25C1N;0, 444.0 17.4 78
Example 185 159 C»-H;2CLF4N;302 472.0 18.4 78
Example 186 160 C7H22CLF N304 472.0 19.6 83
Example 187 161 C~1HaCLF3N30, 440.0 17.0 77
Example 188 162 Ca1H~C1F:N4Ox 440.0 17.1 78
Example 189 163 C~3H-2C1Fe¢N;0a 522.0 20.8 80
Example 190 164 C-3H-2C1lFgN,0- 522.0 2.7 10
Example 181 165 Ca,H2zCIN;0- 414.0 16.4 79
Example 192 166 Ca~H12:C1F3N40a 454.,0 8.6 38
Example 193 167 C-~H: BrClN;0, 464.0 11.6 50
Example 194 168 Ca3H+_ C1aN:0a 420.0 11.5 55
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Example 195 169 C-1H.-Cl:N;0: 454.0 10.0 44
Example 196 170 C.~H.-C1F4N;0, 472:0 10.4 44
Example 197 171 CsH2,C1-N;0, 420.0 8.9 42
Example 198 172 Ca1H24C1NO: 386.0 10.3 53
Example 199 173 C21H2:C1N,0, 431.0 14.6 68
Example 200 174 Cz2H23ClF3iN40, 454.0 10.4 46
Example 201 175 Cz)H2,BrC1N,0- 464.0 13.4 58
Example 202 176 C21H2:C1,N40- 420.0 12.7 60
Example 203 177 C21H22C1,N;0- 454.0 13.2 58
Example 204 178 C,7H2:ClF4N;0> 472.0 12.9 55
Example 205 179 C,1Hz:Cl;N10; 420.0 13.3 63
Example 206 180 Cz1H:4C1N;0; 386.0 24.2 quant
Example 207 181 C,3H2;,C1N,O4 431.0 1.0 1
Example 208 182 C24HaeCLF3N30a 468.0 15.1 65
Example 209 183 C;2H2¢BrC1lN;0- 478.0 18.0 75
Example 210 184 C22HssCl-N;02 434.0 16.3 75
Example 211 185 Ca2H~4C14N302 468.0 18.6 79
Example 212 186 Ca3H4CLF N304 486.0 16.5 68
Example 213 187 C22HaeC1,3N 302 434.0 14.4 66
Example 214 188 C22H25C1N;02 400.0 14.0 70
Example 215 189 C22Hz<CLIN,Oy 445.0 16.8 76
Example 216 190 CagHacClF:N30.8 536.0 17.7 66
Example 217 191 C-¢H~eBrC1lN;0-8 546.0 20.4 75
Example 218 192 CysH2:C1aN3048 502.0 16.9 67
Example 219 193 C2¢H-yC1:N30,8 536.0 18.3 68
Example 220 194 C;¢H34C1F{N;0.S 554.0 15.4 70
Example 221 195 C25H~:C1lsN30,S 502.0 19.1 76
Example 222 196 C25H,¢C1N30,8 468.0 16.0 68
Example 223 197 CasH-<C1N4O,4S 513.0 18.4 72
Example 224 198 C26H2<C1F3N30,8 536.0 13.9 52
Example 225 199 Cy5H2BrCLN310;5 546.0 12.9 47
Example 226 200 CasHA:ClsN;0,8 502.0 15.6 62
Example 227 201 CasH;4C1:N;0-5 536.0 17.3 64
Example 228 202 C25H74C1E4N;0.5 554.0 15.4 56
Example 229 203 C35H25ClsN30.8 502.0 13.5 54
Example 230 204 CasH2:C1N;0-8 468.0 13.7 56
Example 231 205 CasHa:C1N,O4S 513.0 13.9 54
Example 232 206 Cy4H--C1FiN;0(5 546.0 10.0 37
Example 233 207 C:.H.-BxC1N:0,S 558.0 17.1 61
Example 234 208 Cy;H--C1.N;0,8 512.0 17.0 66
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Example 235 209 Ca:H26CLl:.N3;048 546.0 7.3 27
Example 236 210 Cz4H-sClFN;0,8 564:0 19.2 68
Example 237 211 Ca3H21C12N;04S 512.0 7.9 31
Example 238 212 Ca3HaeCIN048 478.0 13.7 57
Example 23S 213 Ca3H29CLlN,O4S 523.0 5.5 21
Example 240: Preparation of (R) -3-{N-{3-Fluoro-5-

(trifluoromethyl)benzoyllglycyl]amino-1-(3,5-dimethylisoxazol-4-
ylmethyl)pyrrolidine (Compound No. 1191).

A solution of 3-fluoro-5-(triflucromethyl)benzoyl chloride (0.058 mmol)
in dichloromethane (1 mL) was added to a mixture of (R)-1-(3,5~
dimethylisoxazol~-4-ylmethyl)-3-(glycylamino)pyrrolidine * (0.050 mmol) and
piperidinomethylpolystyrene (58 mg) in chloroform (0.2 mL) and dichloromethane
(0.75 mL). After the reaction mixture was stirred at room temperature for 2
h, methanol (1.0 mL) was added and the mixture was stirred at room temperature
for 30 min. The reaction mixture was loaded onto Varian™ SCX column, and washed
with CH;OH (16 mL). Product was eluted off using 2 N NH: in CH;OH (6 mL) and
concentrated to afford (R)-3-[N-{3-fluoro-5-
(trifluoromethyl)benzoyllglycyl]amino-1-(3,5-dimethylisoxazol~4-
ylmethyl)pyrrolidine (Compound No. 1191} (19.5 mg, 88%): The purity was
determined by RPLC/MS (100%); ESI/MS m/e 443.2 (M'+H, CauH~aF,\N,05).

Examples 241-265.
The compounds of this invention were synthesized pursuant to methods of
Example 240 using the corresponding reactant respectively. The ESI/MS data and

yields are summarized in Table 4.

Table 4
Con;\]pound Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
o.
Example 241 1192 |C20 H22 F4 N4 03 443.2 15.2 87
Example 242 1193 C20 H23 F3 N4 04 441.0 17.5 79
Example 243 1194 |[c21 H22 F6 N4 03 493.0 20.4 83
Example 244 1195 |C19 H23 Br N4 03 435.1 16.8 71
Example 245 1196 |C19 H23 N5 05 402.2 16.2 81
Example 246 1197 |C20 H22 F4 N4 03 443.2 17.6 80
Example 247 1198 |C19 H23 Cl N4 03 351.0 16.5 84
Example 248 1199 C20 H26 N4 03 371.0 16.1 87
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Example 249 1200 Cl9 H22 C12 N4 ©3 425.0 18.0 85
Example 250 1201 Cl9 H22 F2 N4 O3 393:0 l6.6 85
Example 251 1202 C20 H22 F4 N4 03 443.2 16.8 76
Example 252 1203 C22 H24 F3 N3 03 436.2 17.1 79
Example 253 1204 C23 H23 F6 N3 02 488.2 18.1 74
Example 254 1205 C21 H24 Br N3 02 430.0 17.5 g1
Example 255 1206 C21 H24 N4 04 387.0 16.2 82
Example 256 1207 C22 H23 F4 N3 02 438.2 17.5 80
Example 237 1208 C21 H24 Cl N3 02 386.0 15.8 82
Example 258 1206 C22 H27 N3 02 366.0 15.7 86
Example 259 1210 C21 H23 €12 N3 02 420.0 17.8 85
Example 260 1211 C21 H23 F2 N3 02 388.0 16.3 84
Example 261 1212 C22 H23 F4 N3 02 438.2 17.4 80
Example 262 1213 C24 H24 Cl F6 N3 02 536.2 24.0 80
Example 263 1214 C23 H24 Cl F4 N3 03 486.2 22.2 91
Example 264 1218 C22 H24 C13 N3 02 467.9 20.9 89
Example 265 1216 C22 H24 C1 F2 N3 02 436.0 19.3 89
Example 266: Preparation of (R)-1-(4-Chloxrobenzyl) -3-[{N-{4-

{dimethylamino)benzoyl) glycyl }amino]lpyrrolidine (Compound No. $52).

A solution of (R)-1-(4-chlorobenzyl)-3-(glycylamino}pyrrolidine (13.8
mg, 0.052 rmol) in CHCl; (2 mL) was treated with Et;N (0.021 mL, 0.15 mmol},
4- (dimethylamino)benzoic acid (10 mg, 0.061 mmol), EDCI (10.2 mg, 0.053 mmol)
and HOBt (7.5 mg, 0.055 mmol). The reaction mixture was stirred at room
temperature for 16 h., The solution was washed with 2 N aqueous NaOH solution
(2 mL x 2) and brine (2 mL), and dried by filtration through a PTFE membrane
using CH.Cl; (3 mL). Concentration afforded the desired material (compound No.
952) (24.9 mg, quant): The purity was determined by RPLC/MS (91%); ESI/MS m/e
415.0 (M'+H, Ca2Hz7CLN4O2) .

Examples 267-347,.

The compounds of this invention were synthesized pursuant to methods of
Example 266 using the corresponding reactant respectively. Solid-phase
extraction (Varian™ SCX column) or chromatography (HPLC-Cy;), if needed, afforded

the desired material. The ESI/MS data and yields are summarized in Table 5.

Table 5
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Co?Found Molecular Formula ESI/M§ m/e|Yield (mg)}| Yield (%)
o.

Example 267 951 C22 H24 Cl N3 04 430.0 26.3 quant
Example 268 953 C23 H29 Cl N4 02 429.0 28.8 guant
Example 269 954 C21 H25 Cl N4 02 401.0 27.9 quant
Example 270 95% C22 H27 Cl N4 02 415.0 26.8 quant
Example 271 8956 C21 H24 Cl1 N3 03 402.0 10.3 51
Example 272 957 C20 H22 Cl1 N3 03 388.0 1.4 7
Example 273 958 C21 H24 Cl N3 03 402.5 1.2 6
Example 274 959 C22 H25 Cl1l N4 03 429.5 4.7 22
Example 275 960 C23 H27 Cl N4 03 443.0 10.9 49
Example 276 961 C21 H25 C1l N4 02 401.0 28.4 quant
Example 277 962 C22 H27 Cl1 N4 02 415.0 24.9 quant
Example 278 963 C21 H24 Cl N3 03 402.0 4.4 22
Example 278 964 C22 H24 Cl N3 04 430.0 29.5 quant
Example 280 965 C23 H26 C1 N3 04 444.0 27.2 quant
Example 281 966 C22 H24 C1 N3 03 414.0 27.0 quant
Example 282 967 C23 H26 C1 N3 03 428.0 27.0 quant
Example 283 968 C22 H23 Cl N4 02 411.0 21.4 quant
Example 284 9695 C23 H25 Cl N4 02 425.0 27.6 quant
Example 285 970 C22 H27 Cl1 N4 02 415.0 28.6 quant
Example 286 971 C23 H29 C1 N4 02 429.0 27.9 quant
Example 287 972 C20 H23 Cl N4 O2 387.0 26.2 quant |
Example 288 973 C21 H25 Cl N4 02 401.0 26.8 quant
Example 289 974 C20 H23 Cl N4 02 387.0 26.6 quant
Example 290 975 C21 H25 Cl N4 02 401.0 28.2 quant
Example 291 876 €22 H23 Cl N4 02 411.0 29.2 quant
Example 292 977 C23 H25 Cl1 N4 02 425.0 29.5 quant
Example 293 978 C20 H21 Cl Né 02 413.0 2.2 11
Example 294 979 C21 H23 Cl N6 02 427.0 10.2 48
Example 295 980 C22 H25 Cl1 N4 03 429.0 28.8 quant
Example 296 981 C23 H27 Cl N4 03 443.0 11.9 54
Example 297 882 C22 H27 C1 N4 02 415.0 27.4 quant
Example 298 983 €23 H29 Cl1 N4 02 429.5 28.1 quant
Example 299 984 C21 H24 Cl1 N3 03 402.0 27.7 quant
Example 300 885 C22 H2€ Cl N3 03 416.0 28.6 guant
Example 301 1145 |C21 H28 N4 04 401 15.5* 38
Example 302 1150 [C21 H28 N4 03 385 10.9* 28
Example 303 1151 C21 H25 F3 N4 03 439 17.3* 35
Example 304 1152 C21 H24 F N5 03 415 12.7* 30
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Example 305 1153 |C21 H24 Cl1 N5 03 430 17.5* 41
Example 306] 1154 |C22 H27 N5 O3 270 20,6+ 50
Example 307 1155 |C19 H23 F3 N4 04 429 13.8% 32
Example 308 1156 |C21 H30 N4 04 403 17.7+ 43
Example 309 1157 C18 H24 N4 03 s2 409 12.6~ 30
Example 310 1158 |C19 H23 Cl2 N5 03 440 16.9* 38
Example 311 1159 C22 H31 NS 06 462 38.6* 85
Example 312 1160 |C20 H26 Br N5 03 464 20.4 45
Example 313 1289 [C20 H27 N5 04 403 5.8 14
Example 314 1290 |C21 H28 NS O3 400 6.9+ 17
Example 315 1291 |C24 H28 N4 02 405 22.4 68
Example 316 1282 |C22 H27 Br N4 02 461 23.8 15
Example 317 1293 [C22 H23 F4 N3 02 438 20.9 59
Example 318 1294 C22 H23 F4 N3 02 438 20.8 59
Example 319 1295 |c23 H31 N3 03 398 17.5 54
Example 320 1296 |C20 H25 N3 02 s2 404 18.8 58
Example 321 1287 C21 H24 F3 N3 03 424 18.1 53
Example 322 1388 [C21 H32 N6 03 417 7.4+ 24
Example 323 1389 |C19 H22 N6 04 399 15.2 48
Example 324 1401 C23 H25 Cl N4 02 425 8.3+ 16
Example 325 1402 |C24 H32 N4 05 457 8.3+ 15
Example 326 1403 jC20 H24 N4 02 353 14.8 52
Example 327 1404 C20 H24 N4 02 353 17.0 60
Example 328 1405 |C21 H26 N4 02 s 399 17.3 54
Example 329 1407 C22 H28 N4 02 s 413 19.1 57
Example 330 1410 Cl9 H24 N4 O3 357 9.7+ 59
Example 331 1769 C22 H26 Cl F3 N4 05 519 11.6* 20
Example 332 1770 |C26 H28 Cl2 N6 04 559 13,1+ 21
Example 333 1771 C26 H37 N5 04 484 12,7+ 23
Example 334 1772 |C28 H39 N5 01 510 5,5* 9
Example 335 1773 C28 H37 NS 04 509 6.2* 11
Example 336 1774 C28 H34 N6 06 551 13.6* 22
Example 337 2039 |c19 H24 N4 02 341 5.2+ 14
Example 338 2040 |C22 H27 N3 04 398 2.0* 5
Example 339 2041 [C23 H29 N3 03 396 6.2* 15
Example 340 2042 C25 H37 N3 02 413 2.6~ €
Example 341 2043 |C24 H31 N3 02 394 6.8* 17
Example 342 2044 C25 H28 N4 04 449 8.7* 16
Example 343 2045 {C26 H29 Cl1l N6 04 525 11.4* 15
Example 344 204¢ |C27 H32 N6 04 505 7.7 13

241



10

15

20

: . ) 17 MAY 2002
WO 9925686 PCT/US98/23254

Example 345 2047 C28 H32 N4 04 489 10,0~ 18
Example 346 2048 C28 H37 N5 05 524 3.7* 6
Example 347 2048 C28 H37 NS 04 509 5.3+ 9

*Yield of TFA salt.

Example 348B: Preparation of (R)-1-~(4-Chlorobenzyl)-3-[{N-(2-amino-5-
chlorobenzoyl)glycyl}amino]pyrrolidine (Compound No. 1084).

A solution of (R)-1-(4-chlorobenzyl)-3-{glycylamino)pyrrolidine (0.050
mmol} in CHCl; (2 mL) was treated with 2-amino-5-chlorobenzoic acid (0.060 mmol)
and diisopropylcarbodiimide {0.060 mmol). The reaction mixture was stirred at
room temperature for 15 h. The mixture was loaded onto Varian™ SCX column, and
washed with CH;OH (15 mL). Product was eluted off using 2 N NH; in CH30H (5 mlL)
and concentrated to afford (R)-1-(4-chlorobenzyl)-3-{N-({2-amino-5-
chlorobenzoyl)glycyl)amino]lpyrrolidine {(CompoundNo. 1084) (12.7mg, 60%): The
purity was determined by RPLC/MS (87%); ESI/MS m/e 421.0 (M'+H, CzoH-:C1,N,0.).

Examples 349-361.

The compounds of this invention were synthesized pursuant to methods of
Example 348 using the corresponding reactant respectively. If thestartingamine
remained, treatment with isocyanatomethylated polystyrene (50 mg) in CHCl; (1
mL) at room temperature, filtration and concentration afforded the desired

material. The ESI/MS data and yields are summarized in Table 6.

Table 6
Con;lpound Molecular Formula |[ESI/MS m/ejYield (mg)| Yield (%)
o.
Example 349 1085 Cz¢H232C1INO, 432.0 4.1 19
Example 350 1086  |CzH23C1N4O: 387.0 7.9 41
Example 351 1087 C22H2:C1N4Oa 411.0 15.0 73
Example 352 1088 C1eH2nC1N;O: 362.0 12.9 71
Example 353 1089 C22H22C1FN,0O: 429.0 16.0 75
Example 3534 1080 C22H2sC1IN,O; 416.0 15.8 76
Example 355 1091 C21H-,C1,N402 435.0 10.9 50
Example 356 1092 C23H2,C1NLO, 446.0 7.9 35
Example 357 1093 C21H2:CLN,4O; 401.0 9.5 47
Example 358 1094 C23H2sCLN,4O, 425.0 15.8 74
Example 359 1095 Ci:¢H:2CIN;O; 376.0 13.5 72
Example 360 109¢ Ca3H14CLFNO- 443.0 11.8 53
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Example 361 1097 C>3;H2gCLN:O: 430.0 15.1 70

Example 362: Preparation of (R)-1-(4-Chlorocbenzyl)-3-{{N-(3-bromo-4-
methylbenzoyl)glycyl)lamino]pyrrolidine (Compound No. 1098),

A solution of (R)-1~(4-chlorobenzyl)-3-(glycylamino)pyrrolidine (0.050
mmol) in CHC1l: (1.35 mL) and tert-butanol (0.15 mL) was treated with 3-
bromo-4-methylbenzoic acid (0.060 mmol), diisopropylcarbodiimide (0.060 mmol},
and HOBt (0.060 mmol). The reaction mixture was stirred at room temperature
for 15 h. The mixture was loaded onto Varian™ SCX column, and washed with
CH,OH/CHCl; 1:1 (12 mL) and CH;OH (12 mL). Product was eluted off using 2 N NH;
in CH;OH (5 mL) and concentrated to afford (R)-1-(4-chlorobenzyl)}-3-[{N-(3-
bromo-4-methylbenzoyl)glycyl}amino)pyrrolidine {Compound }‘lo. 1098) (11.6 mg,
50%): The purity was determined by RPLC/MS (94%); ESI/MS m/e 466.0
(CayHa:BrC1N;04) .

Examples 363-572.

The compounds of this invention weré synthesized pursuant to methods of
Example 362 using the corresponding reactant respectively. Preparative TLC,
if needed, afforded the desired material. The ESI/MS data and yields are
summarized in Table 7.

The following 3 compounds were obtained as byproduct of Compound Nos.
1415, 1416, and 1417, respectively.

1419: 7.9 mg, 38% yield; ESI/MS m/e 419.0 (Ca.H;iCLlN,0,S).

1420: 7.1 mg, 36% yield; ESI/MS m/e 399.2 (CoH::N,0.8).

1421: 7.4 mg, 37% yield; ESI/MS m/e 404.2 (C;.H:N503S).

Table 7
Compound| Molecular Formula |[ESI/MS m/e|Yield (mg)| Yield (%)
No.
Example 363 1099 C2¢Ha,BECLFNO2 470.0 3.1 13
Example 364 1100 C-3H3.C1.FN:0: 424.0 3.1 15
Example 365 1101 C2H~,C1IN.O: 512.0 12.5 49
Example 366 1102 C21H2:C1N,O; 431.2 7.7 36
Example 367 1103 C2:H;6BIN:O: 446.0 13.8 62
Example 368 1104 C-1H-,BrFN.O: 450.0 16.5 74
Example 369 1105 |CajH2:ClEN;O. 404.2 14.7 73
Example 370 1106 C-»H:3IN_O- 492.0 18.5 75
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Example 371 1107 C22Ha6N4Oy 411..2 15.2 74
Example 372 1108 Ca,H2<BEN,O; 449.0 12.8 57
Example 373 1109 C1¢H2-BrFN,O; 455.0 16.2 71
Example 374] 1110 |CisHzzCLEN,O, 305.2 17.4 70
Example 375 1111 CaH25INLO; 487.0 17.9 72
Example 376 1112 C:yH25N50; 416.2 14.9 72
Example 377 1113 C-3H29BrCLN;0; 4%94.0 16.1 65
Example 378 1114 Ca-Hz4BrClFN;0- 498.90 20.2 81
Example 379 1115 C-22H-4CLaFN304 452.2 18.6 82
Example 380 1116 C;:HA:C1lIN302 539.1 21.9 81
Example 381 1117 C;3H7C1N,O, 459.2 18.7 81
Example 382 1171 C;1H23BrClN,0, 466.0 4.9 21
Example 383 1172 C22H23C1IN,O; 427.2 le.1 75
Example 384 1173 C23H2C1N,O; 441.2 22.8 quant
Example 385 1174 C;uH22C1FN,O, 405.2 21.4 quant
Example 386 1175 Ca;H24BIN;02 446.0 15.8 71
Example 387 1176 Ca3Hz¢N40,, 407.2 17.6 87
Example 388 1177 C24H23N,0; 421.2 20.2 96
Example 389 1178 C21H2sFN,O5 385.0 16.2 84
Example 390 1179 Ca3HasNs0O, 412.2 2.3 11
Example 391 1180 Ca3Hz6N40: 391.0 21.6 quant
Example 392 1181 CayHasBEN,O; 451.0 20.1 89
Example 393 1182 C-1HaeN:<Oy 412.2 13.3 65
Example 394 1183 C32H29Ns0y 426.2 20.9 98
Example 395 1184 C1e¢H24FNsO, 390.0 20.0 quant
Example 3956 1185 CieHaqNgOs 417.2 18.2 87
Example 397 1186 C21HasNgO;, 396.2 17.6 89
Example 398 1187 C,3H~+BrClN;0a 4%4.0 22.1 90
Example 398 1188 Ca4H-3C1N,O; 455.2 17.2 76
Example 400 1189 CasHa2eCINLO; 469.2 21.1 S0
Example 401 1190 C22H2¢CLEN4O; 433.2 20.4 94
Example 402 1217 C~1Ha,CLlsF3N;02 474.0 38.5 81
Example 403 1218 C»1H. ,C1EN;3;0: 404.2 35.6 88
Example 404 1219 C~ H~3CLaN;0- 420.0 3.7 9
Example 405 1220 Ca¢H-2C1IN,O- 513.0 53.0 quant
Example 406 1221 C-:H2C1FN,O- 423.0 38.7 92
Example 407 1222 CyeH2.C1IN,O- 375.2 33.6 90
Example 408 1223 CagH2sC1N;02S 496.0 43.7 88
Example 409 1224 C~,H43CINOy 433.0 40.6 94
Example 410 1225 C-~H-:C1F:iN;O- 454,2 18.4 41
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Example 411 1226 Ca-H2gFN;O; 384_.0 17.1 45
Example 412 1227 Ca2H25C1N;0, 400.2 17.5 44
Example 413 1228 C21HasIN,O2 493.0 23.3 47
Example 414 1225 Ca1H24FaN4O2 403.2 18.4 46
Example 415 1230 CaaHagN(O2 355.2 15.7 44
Example 416 1231 Ca7H5eN30,8 476.0 20.9 88
Example 417 1232 C21H2¢N,4O5 413.0 19.9 96
Example 418 1233 C-oH-2CLlF;3N,O; 459.0 19.4 85
Example 419 1234 CanH26FN4O3 389.0 17.8 92
Example 420 1235 C2¢H2C1N,O; 405.2 18.7 92
Example 421 1236 C1eHayINSO; 498.0 23.9 96
Example 422 1237 CieHo3FaNgO; 408.2 19.0 93
Example 423 1238 C1aH25NsO; 360.0 16,3 91
Example 424 1239 CasHaeNJO,S 481.2 21.4 89
Example 425 1240 C1¢H23NsOg 418.0 1.9 85
Example 426 1241 C23Ha4C12F3N;0- 502.0 22.5 90
Example 427 1242 Cz3H23;CLFN;30; 432.2 21.2 98
Example 428 1243 C23H27C12N;302 448.0 21.6 96
Example 429 1244 Cz2H26C1IN,O- 541.0 26.4 98
Example 430 1245 C22Ha5C1F,N,0- 451.0 21,3 94
Example 431 1246 C21H2:C1N,O2 403.2 19.4 96
Example 432 1247 C2zH:,C1N;0.8 524.0 24.7 94
Example 433 1248 CazH2,CIN,4Os 461.0 20.7 90
Example 434 1249 C20 H20 Cl2 N4 04 451.0 7.4 33
Example 435 1250 C21 H23 Cl N4 04 431.2 15.5 72
Example 436 1251 Cl9 H22 Cl N5 05 436.0 22.8 quant
Example 437 1252 C23 H28 Cl1l N3 02 414.2 17.9 86
Example 438 1253 €24 H31 N3 o2 394.2 15.8 80
Example 439 1254 C22 H30 N4 03 399.2 17.3 87
Example 440 1255 C20 H22 Br Cl N4 02 467.0 21.3 91
Example 441 1256 C21 H25 Br N4 02 445.0 20.7 93
Example 442 1257 Cl9 H24 Br N5 03 450.0 21.8 97
Example 443 1258 C21 H25 Cl N4 02 401.2 1e.1 S0
Example 444 1259 Cl9 H24 Cl1'N5 03 406.0 20.1 99
Example 445 1260 €23 H29 N3 03 396.2 16.8 85
Example 446 1261 C23 H30 Cl1l N3 03 432.2 19.8 92
Example 447 1262 C24 H33 N3 03 412.2 17.4 85
Example 448 1263 C22 H32 N4 04 417.2 18.7 90
Example 449 1264 C25 H26 Cl N3 03 452.2 29.1 quant
Example 450 1265 C2€ H2S N3 03 432.2 18.1 84
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Example 451 1266 C24 H28 N4 04 437.2 19.3 88
Example 452 1267 Cs3H22C1F3N40; 495:2 20.6 83
Example 453 1268 Ca1H2:C1,N;50; 436.0 17.5 80
Example 454 1269 CaoH2:BrC1IN;0; 468.0 19.2 82
Example 455 1270 C20H2)CL1aN30; 422.2 17.3 82
Example 456 1271 CanH;,CLFN,O, 435.0 17.1 79
Example 457 1272 Ca4HyF3N,O5 475.2 21.7 91
Example 458 1273 C22H,5C1N;0; 416.2 17.8 86
Example 459 1274 Ca1H;¢BEN;O04 448.0 19.5 87
Example 460 1275 C21H24C1N;0; 402.2 16.7 83
Example 461 1276 C21H23FN,04 415.2 18.1 87
Example 462 1277 Co2Hz4F3NsOy 480.2 20.3 85
Example 463 1278 C20H2sC1N4O, 421.2 18.6 88
Example 464 1279 C1e¢H-1BrN,O, 451.0 21.3 94
Example 465 1280 C1¢HA:CLN,Oy 407.2 19.1 94
Example 466 1281 C1eH22FN5Os 420.2 19.1 91
Example 467 1282 CasHa6CLF3N,O; 523.2 25.0 96
Example 468 1283 C23H,9CL;N303 464.2 12.2 53
Example 469 1284 C22HssBrC1N;0, 456.0 24.1 97
Example 470 1285 C2.H2sC1;N;0; 450.2 21.8 97
Example 471 1321 C2qH20BrC1,N,0, 486.0 5.1 21
Example 472 1322 Ca1H~3C1aN 302 420.0 10.5 50
Example 473 1323 CaoH . wC12IN3O: 532.0 7.1 27
Example 474 1324 Ca1H-4C1IN;0; 402.2 22.2 quant
Example 475 1325 C27H25C1NSO, 476.0 22.2 93
Example 476 1326 C2¢H2;CLIN;O; 514.0 26.9 quant
Example 477 1327 Ca1Ha,C1N,0» 401.2 24.2 guant
Example 478 1328 C,1Hs3BrC1N;0; 466.0 23.1 99
Example 479 1329 Ca:H2¢C1N;0; 400.2 16.4 82
Example 480 1330 C21H2:C1IN30; 512.2 20.8 81
Example 481 1331 C21Hz4N:05 382.2 19.6 quant
Example 482 1332 CagH-eN3O; 456.2 21.1 93
Example 483 1333 Ca3HzIN;0; 494.0 25.3 quant
Example 484 1334 Ca-HagN4O: 381.2 18.0 quant
Example 485 1335 Cy¢H-»BrCLIN,O; 471.0 25.8 quant
Example 486 1336 C2aHasC1IN, Oy 405.2 18.5 91
Example 487 1337 Cy¢H-2C1INO, 517.0 23.1 89
Example 488 1338 ConHa6NL0O4 367.2 20.6 quant
Example 489 1339 CagHaaN, 0y 461.2 23.7 guant
Example 490 1340 CyeH:,IN,O, 499.0 28.2 quant
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Example 491 1341 CsyH-6N4O, 386:0 20.5 guant
Example 492 1342 Cz2H7yBrCl,;N;0, 514.0 27.2 quant
Example 493 1343 Cz3Hz7C1;N0; 448.0 21.4 95
Example 494 1344 Ca3H23CL;IN302 560.0 27.0 96
Example 495 1345 C23H2eC1N;05 430.2 23.8 quant
Example 496 1346 Ca3H2sClIN,O; 542.0 29.4 quant
Example 457 1347 C1¢HA~2C1N;0,8 392.0 16.9 43
(Example 4986 1348 CapHagN 028 372.2 6.9 19
Example 499 1343 Cy3H24N405S 377.2 8.1 43
Example 500 1350 C11H26CLN;0,5 420.0 13.0 62
Example 501 1351 C-2H24BrC1N,O; 509.2 5.0 10
Example 502 1352 Cy3H29BIN,O; 489.2 3.6 15
Example 503 1353 C31H;6BENO, 494.0 2.8 11
Example 504 1354 C,4H2gBrC1lN,O; 537.2 5.2 19
Example 505 1355 |C21 H22 Cl NS 02 412.0 25.5 quant
Example 506 1356 |C22 H25 N5 02 392.0 16.5 84
Example 507 1357 C20 H24 N6 03 397.2 19.9 quant
Example 508 1358 €23 H26 Cl N5 02 440.2 21.8 99
Example 509 1368 C23HacCLl,F3N;30: 474.0 18.4 78
Example 510 1369 C,4H24C1F4IN;0, 568.0 24.1 85
Example 511 1370 Cy3H1¢BrC1IN;05S 458.0 19.4 85
Example 512 1371 C26H26C1N104S 512.2 22.1 86
Example 513 1372 CagH2sCIN;O4 448.0 19.1 85
Example 514 1373 Cz2Ha:C1lF3N;0, 454.2 16.2 71
Example 515 1374 Cz¢H27F5IN3O¢ 548.2 22.1 81
Example 516 1375 C1sH22BIN;0,S 436.0 17.1 18
Example 517 1376  |Cp7Hp¢N10,S 492.0 19.4 79
Example 518 1377 C,7H2aN30; 428.2 18.1 85
Example 519 1378 C,0H2,C1F3N,O; 459.0 17.3 75
Example 520 1379 Ca3Hz5FsIN4Os 553.2 21.0 16
Example 521 1380 C;7H2;BrN4O3S 443.0 16.4 74
Example 522 1381 CasHaeN;04S 497.0 18.4 74
Example 523 1382 CagHpeN4O: 433.2 17.3 80
Example 524 1383 C23H24CLlaF3N:04 502.0 20.0 80
Example 525 1384 C,oH23;BrC1N;30,.5 486.0 21.0 87
Example 526 1385 CaaH:nCLN;045 540.2 - 23.8 88
Example 527 1386  |CzgH;.C1N;O2 476.0 20.0 84
Example 528 1411 C22Hz4C1,N4O; 463.0 0.4 2
Example 529 1412 C23H29C1N,O: 443.0 1.3 6
Example 530 1413 C~1H25C1NO, 448.0 1.1 5
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Example 531 1414 Ca4H32:C1N40, 491.0 0.8 3
Example 532 1415 C21H::C1NsO2S 444.0 6.8 31
Example 533 1416 Cz2Hz9N40-S 424.0 4.8 23
Example 534 1417 CayHa4NgQ:S 429.2 4.5 21
Example 535 1418 C,3H2¢C1Ns02S 472.0 10.4 44
Example 536 1423 C27 H26 Cl N3 O3 476.0 23.9 quant
Example 537 1424 C27 H29 N3 04 S 456.2 28.0 quant
Example 538 1425 C26 H28 N4 04 461.2 22.3 97
Example 539 1426 C29 H30 Cl N3 03 504.2 26.8 quant
Example 540 1583 C21 H22 Cl F3 N4 02 455.0 14.6 64
Example 541 1584 C21 H22 Cl F3 N4 03 471.0 17.4 74
Example 542 1585 Cl9 H20 Br Cl N4 02 453.0 15.6 69
Example 543 1586 €19 H20 Cl2 N4 02 407.2 2.3 11
Example 544 1587 C26 H26 Cl N3 03 464.0 15.4 66
Example 545 1588 €20 H23 Cl N4 02 387.0 14.8 77
Example 546 1589 C22 H25 F3 N4 02 435.2 11.1 51
Example 547 15%0 C20 H25 F3 N4 O3 451.2 16.3 72
Example 548 1591 C20 H23 Br N4 02 433.0 15.4 71
Example 549 1592 C20 H23 Cl1l N4 02 387.0 15.6 81
Example 550 1593 C27 H29 N3 03 444.2 14.8 67
Example 551 1594 C20 H24 F3 N5 03 440.2 16.2 74
Example 552 1595 C20 H24 F3 N5 04 456.2 15.4 68
Example 553 1596 C18 H22 Br N5 03 436.0 15.6 72
Example 554 1597 Cl8 H22 Cl1l N5 03 391.8 14.4 73
Example 555 1598 C25 H28 N4 04 449.2 15.9 71
Example 556 1599 C1l9 H25 N5 03 372.2 15.8 85
Example 555 1606 C21 H21 Cl F3 N3 02 § 472.0 17.0 72
Example 558 1607 C21 H21 Cl F3 N3 02 5 452.2 15.3 68
Example 559 1608 C20 H23 F3 N4 03 s 457.2 15.9 70
Example 560 1660 C21 H22 Br F3 N4 02 501.0 15.0 76
Example 561 1661 €21 H22 Br F3 N4 03 517.0 16.2 63
Example 562 1662 C20 H21 Br F2 N4 02 469.0 1s5.1 65
Example 563 1663 C20 H22 Br Cl N4 02 467.0 14,5 62
Example 564 1692 C20 H23 Br2 N3 03 514 7.3 28
Example 565 1693 C22 H26 F2 N4 02 417 16.2 78
Example 566 1694 C22 H27 F N4 02 399 21.8 quant
Example 567 1695 C22 H27 Br N4 02 459 24.5 quant
Example 568 1696 C22 H27 I N4 Q2 507 27.4 quant
Example 569 1697 C22 H27 Cl N4 o2 415 22.1 quant
Example 570 1698 C23 H27 F3 N4 03 465 24.3 guant
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Example 571 1699 C23 H27 F3 N4 02 449 25.3 quant
Example 572 1700 C22 H25 Br Cl N3 02 480 17.8 74

For example, Compound No. 1583 showed the following NMR spectra: 'H NMR
(400 MHz, CD;OD) & 1.64-1.72 (m, 1 H), 2.20-2.30 (m, 1 H}), 2.41-2.51 (m, 2 H),
2.71-2.78 (m, 2 H), 3.59 (dd, J 15.4, 12.9 Hz, 2 H), 3.94 (s, 2 H), 4.35-
4.41 (m, 1 H), 6.82 (d, J =86.6 Hz, 1 H), 7.29 (s, 4 H), 7.40 (dd, J = 8.6, 1.7

Hz, 1 H), 7.85 (d, J = 0.96 Hz, 1 H).

Reference Example 4: Preparation of {(S)-3-[N-{3-
(trifluoromethyl)benzoyl }glycyl]aminopyrrolidine.

A suspension of (S)-1-(4-chYorobenzyl)-3-[N-{3-
(trifluoromethyl)benzoyl)glycyl)aminopyrrolidine (2.93 g, 6.66 mmol) and
Pd(OH)»> in 5% HCOH/methanol (70 mL) was stirred at 60 °C for 3 h. The Pd catalyst
was filtered off through Celite, and the filtrate was concentrated. To the
residue was added 2N agueous NaOH solution (100 mL) and the mixture was extracted
with ethyl acetate (100 mL x 3). The combined extracts were washed with brine,
dried over anhydrous sodium sulfate, filtered, and concentrated. Column
chromatography {Si0., AcOEt/MeOH/Et;:N = 85/10/5-60/30/5) gave (5)-3-[N-(3-
(trifluoromethyl)benzoyl)glycyl}aminopyrrolidine (1.70 g, 81%) as an oil: 'H
NMR (CDCl;, 270 MHz) 6 1.76 (d, J = 7.3 Hz, 1 H), 2.07-2.25 (m, 1 H), 2.81~-
2.98 (m, 2 H), 3.02-3.11 (m, 2 H), 4.12 (s, 2 H), 4.41 (br, 1 H}, 6.90 (br, 1
H), 7.45 (br, 1 H), 7.58 (dd, J = 7.3 and 7.3 Hz, 1 H), 7.77 {(d, § = 7.3 Hz,
1H), 8.02 (d, J=7.3Hz, 1H), 8.11 (s, 1 H) ; ESI/MSm/e 316.0 (M +H, CyH;sFiN;0-) .

(R)-3~[N-{3-(Trifluoromethyl)benzoyl)glycyl]aminopyrrolidine was also
prepared pursuant to the above method using the corresponding reactant: 1.49
g, 68%; The product showed the same 'H NMR and ESI/MS with those of (S)-isomer.

(R)-3-[N-{2-Amino-5~(trifluoromethyl)benzoyl)glycyl]laminopyrrolidine
was also prepared pursuant to the above method using the corresponding reactant:
316 mg, 93%; ESI/MS m/e 331.2 (M'+H, CyH;:F:N,0:).

(R)-3-[N-(2~(tert-Butoxycarbonylamino)-5-
(trifluoromethoxy)benzoyl)glycyl]aminopyrrolidine was also prepared pursuant
to the above method using the corresponding reactant: quant; 'H NMR (CDCls,
400 MHz) 8 1.51 (s, 9 H), 1.60-1.70 (m, 2 H), 2.10-2.25 (m, 1 H), 2.80-2.88 (m,
1 H), 2.89-2.98 (m, 1 H), 3.04-3.18 (m, 2 H), 4.05 (d, J = 4.9 Hz, 2 H), 4.43
{(br, 1 H), 6.15 (br, 1 H), 7.03 (bxr, 1 H), 7.32 (d, J=9.3 Hz, 1 H), 7.38 (s,
1 H), 8.42 (d, J = 9.3 Hz, 1 H).
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Example 573: Preparation of (R)-3-[{N-(2-(tert-Butoxycarbonylamino) -
5-trifluoromethylbenzoyl)glycyl}amino]-1-(4-chlorobenzyl)pyrrolidine.

Asolutionof(R)-l-(4-chlorobenzyl)—3—(glycylamino)pyrrolidine(5.0g,
18.7 mmol) in dichloromethane (100 mL) was treated with EtsN (2.9 mL, 20.5 mmol),
2-(tert-butoxycarbonylamino)~5-(trifluoromethyl)benzoic acid (6.27 g, 20.5
mmol), EDCI (3.9 g, 20.5 mmol) and HOBt (2.8 g, 20.5mmol}. The reaction mixture
was stirred at room temperature overnight. To the reaction mixture was added
2 N aqueous NaOH solution (80 mL) and the mixture was extracted with di-
chloromethane. The extract was dried over anhydrous Na,SO;, filtered, and
evaporated. Column chromatography (5i0,, hexane/ethyl acetate = 1/1-1/4)
afforded {R)-3-[{N-(2-(tert-butoxycarbonylamino)-5-
trifluoromethylbenzoyl)glycyllamino]-1-(4-chlorobenzyl)pyrrolidine (9.41 g,
91%) as a white amorphous solid: ESI/MS m/e 555.2 (M'+H, CusH,nC1FaN,0,).

Reference Example 5: Preparation of (R)-3-[{N-(2~ (text-
butoxycarbonylamino)-5-triflunoromethylbenzoyl)glycyllaminolpyrrolidine.

A mixture of (RY=-3-[{N-(2-(tert-butoxycarbonylamino)-5-
trifluoromethylbenzoyl)glycyl)amine]-1-{4-chlorobenzyl)pyrrolidine (6.3 g,
11.4 mmol), Pd(OH), (1.68 g), HCO;H (3.7 mL), and methanol (80 mL) was stirred
at 50 °C overnight. After the mixture was cooled to room temperature, the Pd
catalyst was filtered off through Celite and the filtrate was concentrated.
Column chromatography (SiO_, AcOEt, AcOEt/MeOH = 5/1-4/1) gave (R)-3-[(N-
(2~ (tert-butoxycarbonylamino)-5-
trifluoromethylbenzoyl)glycyl)amino]pyrrolidine (4.42 g, 90%) as awhite solid:
'H NMR (CDCl,, 400 MHz) & 1.48 (s, 9 H), 2.0-2.4 (m, 2 H), 3.42-3.71 (m, 5 H),
4.00-4.22 (m, 2 H), 4.56 (br, 1 H), 7.48 (d, J = 9.0 Hz, 1 H), 7.93 (s, 1 H),
8.17 (br, 1 H), 8.33 (d, J = 9.0 Hz, 1 H), 8.45 (br, 1 H).

Example 574: Preparation of (S)-1-Benzyl-3-[N-{3~-
(trifluoromethyl)benzoyllglycyl]l aminopyrrolidine (Compound No. 238).

A solution of (S)-3-[N-(3-
(trifluoromethyl}benzoyl}glycyllaminopyrrolidine (0.060 mmol} in CH-CN (1.1 mL)
and (piperidinomethyl)polystyrene (2.6-2.8 mmol/g, 30 mg} were added to a
solution of benzyl bromide (0.050 mmol) in CHCN (0.4 mL). The reaction mixture
was stirred at 45 °C for 5 h. After the mixture was cooled to room temperature,
the resin was removed by filtration and the filtrate was concentrated. The

residue was resolved in CHCN (1.0 mL) and phenyl isocyanate (0.008 mL, 0.05
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mmol) was added. The mixture was stirred at room temperature for 1 h, loaded
onto Varian™ SCX column, and washed with CH;OH (15 mL). Product was eluted off
using 2 N NH; in CH;OH (6 mL} and concentrated to afford (S)-l-benzyl-3-[N-
{3-(trifluoromethyl)benzoyl}lglycyl]laminopyrrolidine (compoundNo. 239) (9.0mg,
44%): The purity was determined by RPLC/MS (99%); ESI/MS m/e 406.0 (M'+H,
CaH2:F3N50;) .

Example 575: Preparation of (R) -1~ (4-Butylbenzyl) -3~ [{N-(3-
trifluoromethylbenzoyl)glycyllamine]lpyrroclidine (Compound No. 1648).

To a mixture of (R}-3-{N-{3-
(trifluoromethyl)benzoyllglycyl]aminopyrrolidine {(0.050 mmol}), 4~
butylbenzaldehyde (0.18 mmol), NaBH:CN (0.23 mmol), and methanol (1.85 mL) was
added acetic acid (0.060 mL}). The reaction mixture was stirred at 60 °C for
12h. Themixture was cooled to room temperature, loaded onto Varian™ sCX column,
and washed with CH:OH (15 mL). Product was eluted off using 2 N NH; in CH;OH
(5 mL) and concentrated to afford (R)-1-(4~-butylbenzyl)-3-[{N-(3-
trifluoromethylbenzoyl)glycyl)aminolpyrrolidine {(Compound No. 1648) (20.6 mg,
89%): The purity was determined by RPLC/MS (91%); ESI/MS m/e 462.2 (M'+H,
CzsHinF3N302)

Examples 576-738.

The compounds of this invention were synthesized pursuant to methods of
Examples 574or 575 using the corresponding reactant respectively. Preparative
TLC or chromatography (HPLC-C;.), if needed, afforded the desired material. The
ESI/MS data and yields are summarized in Table 8.

Table 8
Compound| Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
No.
Example 576 240 C» Hay FyN304 424.0 10.2 48
Example 577 241 C-1H-1C1FyN;0- 440.0 12.1 55
Example 578 242 C+1H2-Cl-F3N,0- 474.0 13.9 59
Example 579 243 Ca1Hz¢CL-FsN;0a 474,0 13.8 58
Example 580 244 C~2H-4F3N504 420.0 13.1 62
Example 581 245 Ca1Ha FyN;0- 424.0 11.¢ 56
Example 582 246 C-yH~C1F;N;0- 440.0 8.5 39
Example 583 247 Cs3Ha. CLlaF:N;0- 474.0 10.5 44
Example 584 248 C2»H-4CF3:N:0: 436.0 11.0 51

261



WO 99/25686

17 MAY 2002

PCT/US98/23254
Example 585 249 Cn~H~C1F¢N;02 474.0 12.8 57
Example 586] 250  |CasHaeFaN:0- 120.0 11,0 53
Example 587 251 Ca1H-  F4N;0: 424.0 13.5 64
Example 588 252 C-2H-yF3N3O: 436.0 11.8 54
Example 5895 253 C32H24F3N30: 420.0 11.1 53
Example 590 254 |CaiHzC1FiN4Oq 485.0 2.4 70
Example 591 255 Ca1H2 1 FiN4Oy 451.0 12.2 54
Example 592 256 C Hay F3NJOy 451.0 11.4 51
Example 593 257 Ca,H- 1 FgN30a 474.0 11.1 47
Example 594 258 Ca4HagF3N4O; 478.0 15.3 64
Example 595 259  |Ca2H23CLF3N;0; 420.0 6.4 31
Example 596 260 Cz1H2,CL2F3N;0; 474.,0 12.1 51
Example 587 261 Ca;H21CLFgN30O; 474.0 “13.6 57
Example 598 262 Co1H2BrFaN30:2 484.0 15.2 63
Example 589 263 C2)H:BrF;3N;02 484.0 14.5 60
Example 600 264 C27H26F3N;0; 498.0 9.3 37
Example 601 265 C;1H2BrF3N;0- 484.0 11.6 48
Example 602 266 CazH22F3N40O4 450.0 8.9 40
Example 603 267 C-aH4F3N5O; 436.0 10,3 47
Example 604 268 C-3HasFaN4O: 463.0 6.3 27
Example 605 269 CaoHz4FiN304S 484.,0 8.0 33
Example 606 270 Co3H24F5N3Oy 464.0 8.9 38
Example 607 271 C-1H-nFsN3O- 442.0 6.1 28
Example 608 272 Co1H2-F;N;0: 422.0 13.6 59
Example 609 273 C»zH-1 FaN4O. 431.0 12.6 59
Example 610 274 |CazHzpF:NgO- 431.0 7.7 36
Example 611 275 C;2H1,F3N, 04 431.0 12.7 59
Example 612 276 Ca1H20FsN4Oa 442.0 11.7 53
Example 613 277 C27H26F3N30; 482.0 9.5 39
Example 614 278 Ca3Ha4FaN30, 464.0 13.0 56
Example 615 279  |Ca-Ha21FgN30: 460.0 10.4 12
Example 616 2680  |CazHz1FeN:O: 490.0 12.0 49
Example 617 281 Cs,H-2F3N;04 450.0 4.9 22
Example 618 282 CasH-.F3N50; 462.0 12.0 52
Example 619 283 CayHa:F3aNO: 425.0 8.1 38
Example 620 284  |C,-HzsCLE;N;0- 516.0 4.8 19
Example 621 285  |CoiHz-F3N;0- 406.0 4.8 24
Example 622 286 CaHa1  FuN30; 424.0 4.5 21
Example 623 287  |CaiH2:CLF:3N;0- 440.0 5.8 26
Example 624 288 C-;Ha C1:F:N;O- 474.0 8.1 34
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Example 625 289 CaHa.CLl:FiN4O2 474.0 8.0 34
Example 626] 290  |CosHo4F.N:O; 120.0 .0 79
Example 627 291 Ca3H-1F3N;30; 424.0 6.2 29
Example 628 292 C-1H-:CLF3N;0: 440.0 . 20
Example 629 293 C-yH» CLlaF3N30; 474.0 5.1 22
Example 630 294 C:2H-;,CF:N;0; 436.0 4.2 19
Example 631 295 C22H- C1FgN;0- 474.0 6.0 25
Example 632 296 C2-H24F3iN30, 420.0 4.3 21
Example 633 297 CaH~ FN302 424.0 8.2 39
Example 634 298 Ca2HzyF3N30; 436.0 12.2 56
Example 635 299 C=2H~4F3N302 420.0 8.1 38
Example 636 300 C-1H20C1F3N,4O, 485.0 13.7 57
Example 637 301 CaH-1F3N,40, 451.0 15.1 67
Example 638 302 Ca1H- F:NyO, 451.0 16.6 74
Example 639 303 Ca2H2y FeN3Oy 474.0 12.6 53
Example 640 304 Cz4H-:FiNaO, 478.0 14.5 61
Example €41 305 C,2H-:C1F;N30- 420.0 8.4 37
Example 642 306 C21H24CL2F3N30, 474.0 13.5 57
Example 643 307 C2,H21C1FgN102 474.0 3.7 16
Example 644 308 Cz1H-;BrF3N30- 484.0 7.2 30
Example 645 309 C-1H~;BrF3N50. 484.0 6.7 28
Example 646 310 Co7H-:F:N;0; 498.0 4,2 17
Example 647 311 C-yH-;BrF:N,O- 484.0 6.3 26
Example 648 312 CaaHAsF3iN;0, 450.0 2.4 11
Example 649 313 CasHa;FN;O; 436.0 1.9 9
Example 650 314 Ca3HaF:N4O; 463.0 5.0 22
Example 651 315 CanH,4F3N304S 484.0 2.5 10
Example 652 316 Ca:Hz;F3N30, 464.0 3.3 14
Example 653 317 CayHz - FsN4O» 442.0 4.5 20
Example 654 318 Ca1H22F:N3Oy 422.0 7.8 34
Example 655 319 Cj-Ha; F3N4O; 431.0 6.5 30
Example 656 320 CazH--F:N4O3 431.0 14.2 66
Example 657 321 CazH-: FiN4O: 431.0 14.9 69
Example 658 322 Cz1Hs FoN:O2 442.0 13.6 62
Example 659 323 Cp-H-;F:N;0: 482.0 3.9 16
Example 660 324 Cz3H2:F:iN3Oy 464.0 15.2 66
Example 661 325 CoaH--FeN: O, 490.0 16.1 66
Example 662 32¢ C:aH-:F¢N:O; 490.0 13.6 56
Example 663 327 CaaH-: F3N304 450.0 5.4 24
Example 664 328 CacH: F:N,O- 462.0 10.9 47
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Example 665 328 CaHaaF4N4O; 425.0 12.0 57
Evample 666| 886 |C27 W25 CI F3 N3 02 | 516.0 1.5 3
Example 667 1118 |C28 H27 F3 N4 03 5§25 21.5 62
Example 668] 1119 |C22 H24 F3 N3 02 5 452 16.9 57
Example 669 1120 C23 H26 F3 N3 04 466 20.5 67
Example 670 1121 |C22 H23 F3 N4 04 465 16.8 55
Example 671 1122 |C28 H36 F3 N3 02 504 21.0 63
Example 672 1123 C25 H23 Br F3 N3 02 534 26,6 75
Example 673 1124 Cl19 H1S F3 N4 05 441 21.3 73
Example 674 1133 C23 H26 F3 N3 04 467 33.6 84
Example 675 1134 C24 H28 F3 N3 05 496 34.8 82
Example 676 1135 C22 H21 F3 N4 06 495 32.6 77
Example 677 1136 C23 H24 F3 N3 05 480 36.6 89
Example 678 1137 C22 H21 Br F3 N3 04 529 30.8 69
Example 679 1138 C24 H26 F3 N3 02 446 32.7 86
Example 680 1139 C22 H24 F3 N3 02 420 18.6 31
Example 681 1140 €21 H20 F3 N5 06 496 20.5 49
Example 682 1141 C25 H24 F3 N3 02 456 22.5 58
Example 683 1142 C25 H24 F3 N3 02 456 21.6 55
Example 684 1143 C35 H34 F3 N3 04 618 27.3 53
Example 685 1144 C23 H26 F3 N3 04 466 25.5 64
Example 686 1145 C23 H25 F3 N4 06 511 38.0 88
Example 687 1146 C28 H28 F3 N3 03 512 38.3 89
Example 688 1147 C23 H25 F3 N4 03 463 27.1 62
Example 689 1148 C27 H26 F3 N3 02 482 22.4 57
Example 690 1161 C22 H24 F3 N3 04 452 13.5 58
Example 691 1162 C24 H28 F3 N3 03 464 16.7 70
Example 692 1163 C22 H23 F4 N3 03 454 15.8 68
Example 693 1164 C23 H26 F3 N3 03 450 15.7 68
Example 694 1165 C23 H24 F3 N3 04 464 16.3 68
Example 695 1166 C22 H23 Br F3 N3 03 513 15.0 57
Example 696 1168 C17 H17 C1 F3 N5 02 s 448 6.9* 23
Example 697 1169 C20 H22 F3 N5 03 s 470 1.7+ 6
Example 698 1170 C22 H22 F3 N5 02 446 2.3*

Example 699 1286 |c26 H33 F3 N4 03 507 25,3+ 51
Example 700 1287 C21 H20 F3 N5 06 496 4.0% 8
Example 701 1288 C22 H24 F3 N3 04 452 3.6~ 13
Example 702 1298 C23 H25 Br F3 N3 04 544 28.4 quant
Example 703 1299 C24 H28 F3 N3 05 496 1.4 6
Example 704 1300 C23 H26 F3 N3 04 46€ 7.3 33
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Example 705 1301 C24 H28 F3 N3 05 496 12.6 53
Example 706| 1302 |C24 HZ8 F3 N3 03 164 37,5 quanc
Example 707 1303 [C23 H25 Br F3 N3 04 544 22.2 86
Example 708 1304 C29 H30 F3 N3 04 542 28.6 quant
Zxample 708 1305 C26 H26 F3 N3 03 486 35.4 quant
Example 710 1306 C24 H28 F3 N3 04 480 8.1 35
Example 711 1307 [C23 H26 F3 N3 05 482 27.9 quant
Example 712 1308 C23 H24 F3 N3 03 448 5.9 28
Zxample 713 1309 C23 H25 F3 I N3 04 592 24.0 85
gxample 714 1310 C22 H24 F3 N3 04 452 3.4 16
Example 715 1311 C22 H22 F3 N3 04 450 3.4 16
Example 716 1312 |C21 H21 F3 I N3 02 532 18.1 72
Example 717 1313 €21 H21 Br F3 N3 02 484 '17.4 76
Example 718 1314 Cl9 H19 F3 N4 04 S 457 16.8 77
Example 719 1315 C20 H22 F3 N3 03 410 13.6 70
Example 720 1316 C22 H20 Cl F6 N3 02 508 18.6 77
Example 721 1317 C21 H20 Cl F3 N4 04 485 17.0 74
Example 722 1318 C21 H20 Cl F4 N3 02 458 17.0 78
Example 723 1318 C21 H20 Cl F4 N3 02 458 17.6 81
Example 724 1320 C21 H20 Br F4 N3 02 502 18.5 77
Example 725 1390 C26 H32 F3 N3 02 476 16.1 51
Example 726 1391 C23 HZ26 F3 N3 02 434 20.0 76
Example 727 1392 C22 H23 Cl F3 N3 02 454 20.0 67
Example 728 1393 C23 H26 F3 N3 02 434 20.1 70
Example 729 1394 C22 H23 F3 N4 04 465 18.4 60
Example 730 1395 C23 H24 F3 N3 02 432 21.4 75
Example 731 1396 C26 H26 F3 N3 02 470 20.4 66
Example 732 1397 C21 H20 Br2 F3 N3 02 562 14.5 54
Zxample 733 1398 |C22 H22 Cl2 F3 N3 02 488 10.8 47
Example 734 1399 C22 H22 Cl2 F3 N3 02 488 9.4 40
Example 735 1400 C22 H23 Cl F3 N3 02 454 158.1 88
Zxample 736 1614 C22 H21 F6 N3 S 506.0 24.2 96
Example 737 2050 |c20 H22 F3 N3 02 S 426 6.0 30
Example 738 2051 C21 H23 F3 N4 02 421 6.5 32

*Yield of TFA salt.
Examples 739-748.

The compounds of this invention were synthesized pursuant to methods of

Example 738 using the corresponding reactant respectively. Preparative TLC,
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if needed, afforded the desired material. The ,ESI/MS data and yields are

summarized in Table 9.

Table 9
Compound Molecular Formula ESI/MS Yield |Yield (%)
No. m/e (mg)
Example 739 1650 C24 H28 F3 N3 02 448.0 20.4 91
Example 740 1706 C23 H25 F3 N4 03 463.2 3.7 11
Example 741 1707 C22 H25 F3 N4 02 s 467.0 10.3 29
Example 742 1708 C23 H27 F3 N4 02 449,2 11.4 34
Example 743 1708 C24 H29 F3 N4 02 463.2 15.2 44
Example 744 1775 C22 H25 F3 N4 04 467.2 9.2 26.3
Example 745 1776 C22 H25 F3 N4 04 467.2 8.9 25.4
Example 746 1787 C24 H2S F3 N4 02 463.2 5.6 16.1
Example 747 1802 C23 H27 F3 N4 04 481.2 11.7 32.5
Example 748 1803 C22 H25 F3 N4 03 451.2 9.6 28.4
Example 749: Preparation of (R) -3-[{N-(2-Amino-5~

trifluoromethoxybenzoyl)glycyl}amine] -1~ (3-hydroxy-4-
methoxybenzyl)pyrrolidine (Compound No. 1896).

To a mixture of {(R)~3-[N-{2- (tert-butoxycarbonylamino)-5-
(0.050 mmol),

4-methoxybenzaldehyde {0.060 mmol}, NaBH:CN (0.15 mmol), and methanol (1.3 mL)

(trifluoromethoxy)benzoyl}glycyl]aminopyrrolidine 3-hydroxy-

was added acetic acid {({0.050 mL). The reaction mixture was stirred at 60 °C
for 8 h.
column, and washed with CH;OH (10 mL).

The mixture was cooled to room temperature, loaded onto Varian™ ScX
Product was eluted off using 2 N NHy in

CH,OH (5 mL)} and concentrated. To the resulting material was added 4 N HCl in

1,4-dioxane and the solution was stirred overnight at room temperature.

Concentration and preparative TLC gave (R)-3-[[N-(2-amino-5~

trifluoromethoxybenzoyl)glycyl)amino]-1~-(3-hydroxy-4-
(Compound No. 1896) 38%):

determined by RPLC/MS (93%); ESI/MS m/e 483 (M'+H, CaHasF3N404).

methoxybenzyl)pyrrolidine (9.1 mg, The purity was

Examples 750-757.
The compounds of this invention were synthesized pursuant to methods of
Example 749 using the corresponding reactant respectively. The ESI/MS data and

yields are summarized in Table 10,
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Table 10
Compound Molecular Formula ESI/MS Yield |[Yield (%)
No. m/e (mg)

Example 750 1897 C22 H25 F3 N4 03 S 483 22.7 94.1
Example 751 1898 C23 H27 F3 N4 03 465 12.2 52.5
Example 752 1899 C24 H29 F3 N4 03 479 14.4 60.2
Example 753 1900 C22 H25 F3 N4 05 483 2.6 10.8
Example 754 1901 C24 H29 F3 N4 03 479 14,5 60.6
Example 755 1902 C23 H25 F3 N4 04 479 12.0 50.2
Example 756 1915 C23 H27 F3 N4 05 467.2 2.5 6.7
Example 757 1916 C22 H25 F3 N4 04 467.2 3.1 8.9

Example 758: Preparation of (R) -3-[{N-(2~-Amino-5-

(trifluoromethyl)benzoyl)glycyllamine}-1-(4-vinylbenzyl)pyrrolidine
(Compound No. 1701).

A mixture of (R)-3-[{N-(2-amino-5-
(trifluoromethyl)benzoyl)glycyl)amino]lpyrrolidine (0.050 mmol), 4-vinylbenzyl
chloride (9.9mg, 0.065mmol), piperidinomethylpolystyrene (60 mg), acetonitrile
(1.0 mL) and chloroform (0.30 mL) was stirred at 50 °C for 12 h. The reaction
mixture was cooled, loaded onto Varian™ SCX column and washed with CH;0H (15
mL). Product was eluted using 2 N NH; in CH:OH (5 mL) and concentrated to afford
(R)-3-[(N-(2-amino-5-(trifluoromethyl)benzoyl)glycyl}amino}~-1-(4~
vinylbenzyl)pyrrolidine (Compound No. 1701) (19.6 mg, 88%): The purity was
determined by RPLC/MS (92%); ESI/MS m/e 547.2 (M'+H, CaiHasCLlF:N4O:).

Examples 759-762

The compounds of this invention were synthesized pursuant to methods of
Example 758 using the corresponding reactant respectively. Preparative TLC,
i1f needed, afforded the desired material. The ESI/MS data and yields are

summarized in Table 11.

Table 11
Compound| Molecular Formula |ESI/MS m/e|Yield {(mg)| Yield (%)
No.
Example 759 1702 C22 H25 F3 N4 03 451.2 5.3 24
Example 760 1703 €22 H23 F3 N4 04 465.2 5.0 22
Example 761 1704 C21 H23 F3 N4 03 437.2 20.9 96
Example 762 1705 €21 H21 Cl12 F3 N4 02 489.2 9.3 38
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Example 763: Preparation of (R) =3-[{N- (2-Amino-5-
(trifluoromethoxy)benzoyl) glycyllamino]}~1-(2,4-dichlorobenzyl)pyrrolidine
(Compound No. 1905). )

A mixture of (R)-3-{{N-(2-amino-5~
{trifluoromethoxy)benzoyl)glycyllamino)pyrrolidine (0.050 mmol}, 2,4~
dichlorobenzyl chloride (0.060 mmol), piperidinomethylpolystyrene (60 mg),
acetonitrile (0.8 mL) and chloroform (0.5 mL) was stirred at 60 °C for 12 h.
The reaction mixture was cooled, loaded onto Varian™ SCX column and washed with
50% CHCl./CH;OH {10 mL) and CH;OH {10 mL). Product was eluted using 2 N NH, in
CH,0H (5 mL) and concentrated. To the resulting material was added 4 N HCl in
1,4-dioxane {2 mL), and the solution was stirred overnight‘'at room temperature.
Concentration and preparative TLC afforded (R)=3-[[N-(2~amino~5-
(trifluoromethoxy)benzoyl)glycyl)amino)}~1-(2,4-dichlorobenzyl)pyrrolidine
(Compound No. 1905) (17.6mg, 70%): The purity was determined by RPLC/MS (93%);
ESI/MS m/e 505 (M'+H, CaH-Cl,F3N,0;).

Examples 764-770
The compounds of this invention were synthesized pursuant to methods of
Example 763 using the corresponding reactant respectively. The ESI/MS data and

yields are summarized in Table 12.

Table 12
Compound | Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
No.
Example 764 1906 C22 H23 F3 N4 05 481 9.4 39.1
Example 765 1907 C21 H23 F3 N4 04 453 7.5 33.2
Example 766 1908 C22 H25 F3 N4 04 467 7.7 33.0
Example 767 2180 C22 H24 Cl F3 N4 02 469 1.3 26
Example 768 2181 C23 H2S5 F3 N6 03 491 4.3 52
Example 769 2182 Cl9 H22 F3 N3 02 S 442 7.0 51
Example 770 1909 C23 H25 F3 N4 03 463 8.7 37.¢6
Example 771: Preparation of (R)-3-[{N-(2-Amino~-5-

trifluoromethoxybenzoyl)glycyl}amino]-1-(2-amino~-4-chlorobenzyl)pyrrolidine
(Compound No. 1921).
A mixture of (R)-3-{{N-(2-amino-5~-

trifluoromethoxybenzoyl)glycyl}amino)pyrrolidine (0.050 mmol}, 4-chloro-2-
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nitrobenzyl chloride (0.050 mmol), piperidinomethylpolystyrene (60 mg),
acetonitrile (1.0 mL) and chloroform (0.7 mL) was stirred overnight at 50 °c,
The reaction mixture was cooled, loaded onto Varian™ SCX column and washed with
50% CHCl:/CH;OH (10 mL) and CH;OH (10 mL). Product was eluted using 2 N NH; in
CH,OH (5 mL) and concentrated. To the resulting material was added ethanol (3
mL) and 10% Pd-C (15 mg), and the mixture was stirred under H-. at room temperature
for 1.5 h. Filtration, concentration, and preparative TLC afforded (R)-3-
({N-({2-amino-5-trifluoromethoxybenzoyl)glycyl}amino]-1-(2-amino-4-

chlorobenzyl)pyrrolidine (Compound No. 18921} (2.2 mg, 6%): The purity was
determined by RPLC/MS (81%); ESI/MS m/e 486.2 (M'+H, CiH3ClFiNsOs).

Example 772 Preparation of (R) -3~ [{N-(2-Amino=5~
trifluoremethylbenzoyl)glycyllamino]-1-(4-bromo-2~-fluorobenzyl)pyrrolidine
(Compound No. 2120).

To a mixture of (R)-3-[{N-(2-(tert-butoxycarbonylamino)-5-
trifluoromethylbenzoyl)glycyl)amino]pyrrolidine (0.050 mmol), 4-bromo-2-
fluorobenzaldehyde (0.15 mmol), methanol (1.5 mL), and acetic acid (0.016 mL)
was added NaBH;CN (0.25 mmol) in methanol (0.50 mL). The reaction mixture was
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded
onto Varian™ SCX column, and washed with CH:OH (5 mL X 2). Product was eluted
off using 2 N NH. in CH,OH (5 mL) and concentrated. The residue was dissolved
in methanol (0.25 mL) and 4 N HCl in dioxane (0.50 mL) was added. The solution
was stirred at room temperature for 5 h and concentrated. The residue was

dissolved in methanol, loaded onto Varian™

SCX column, and washed with CH:OH
(5mL x 2). Product was eluted off using 2 N NH; in CH;OH (5 mL) and concentrated.
The resulting material was dissolved into ethyl acetate (0.5 mL), loaded onto
Varian™ Si column, eluted off using ethyl acetate/methanol = 5:1 (6 mL), and
concentrated to afford (R)=-3-[{N-(2-amino-5-
trifluoromethylbenzoyl)glycyl}amino]-1-(4{-bromo-2-fluorobenzyl)pyrrolidine

(Compound No. 2120) (16.0mg, 31%): The purity was determined by RPLC/MS (99%);

ESI/MS m/e 517.0 (M'+H, C:1H31BIF4N402).

Examples 773-793.
The compounds of this invention were synthesized pursuant to methods of
Example 772 using the corresponding reactant respectively. The ESI/MS data and

yiélds are summarized in Table 13.

Table 13
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Compound Molecular Formula ESI/MS Yield Yield

No. m/e (mg) (%)
Example 773 2083 C22 H24 Br F3 N4 04 545.2 2.5 11
Example 774 2084 C23 H27 F3 N4 05 497.2 5.1 21
Example 775 2085 C22 H25 F3 N4 04 467.2 3.1 13
Example 776 2086 C21 H22 Cl F3 N4 03 471.0 4.6 20
Example 777 2087 C23 H28 F3 N5 02 464.2 5.6 24
Example 778 2088 C25 H32 F3 N5 02 492.2 5.9 24
Example 779 2089 C21 H21 F5 N4 02 457.2 4.5 20
Example 780 2090 |C27 H27 F3 N4 03 513.2 8.0 31
Example 781 2118 C21 H23 F3 N4 04 453.1 2.7 12
Example 782 2119 C21 H23 F3 N4 04 453.1 4.3 19
Example 783 2121 C22 H25 F3 N4 04 467.0 . 1.2 2
Example 784 2122 C21 H21 Cl F4 N4 02 472.9 13.1 28
Example 785 2123 C22 H22 F3 N5 06 510.1 13.1 51
Example 786 2124 C21 H21 Cl F3 N5 04 500.1 15.6 62
Example 787 2125 C22 H24 F3 N5 05 496.0 16.0 65
Example 788 2126 C22 H24 F3 N5 O4 480.1 15.6 65
Example 789 2137 C22 H24 Cl F3 N4 02 469.2 2.6 11
Example 790 2138 C26 H29 F3 N6 02 515.3 25.1 98
Example 791 2139 C20 H24 Cl F3 N6 02 473.2 25.0 98
Example 792 2149 C21 H22 F3 N5 05 482.3 4.9 34
Example 793 2157 C22 H25 F3 N4 03 451.2 15.5 70

Example 794: Preparation of (R) ~3-[{N-(2-Amino-5-

trifluoromethylbenzoyl)glycyl)amino]-1~(2,4~-dimethoxypyrimidin~5-
ylmethyl)pyrrolidine (Compound No. 2175).

(R)=3-[{N-(2-Amino-5-trifluoromethylbenzoyl)glycyl)amino]pyrrolidine
(17.2 mg, 0.04 mmol) was dissolved in THF (1 mlL) and 2, 4~-dimethoxy-5-pyrimidine
carboxaldehyde (6.7 mg, 0.04 mmol) was added followed by sodium
triacetoxyborohydride (12.7 mg, 0.06 mmol) and glacial acetic acid (2.4 mg, 0.04
mmol). The mixture was stirred at room temperature for 24 h and evaporated.
The residue was then dissolved in dichloromethane (1 mL) and washed with 1 N
NaOH solution {1mL). The organicphasewas recovered and evaporated then treated
with 25« trifluorcaceticacidindichloromethane (1 mL) for 1l hat roomtemperature
and evaporated. The residue was purified using LC/MS to afford (R)-3-[{N-
(2-amino-5-trifluoromethylbenzoyl)glycyllamino]-1-(2,{~dimethoxypyrimidin-
5-ylmethyl)pyrrolidine (Compound No. 2175) (18.6 mg, 78%): The purity was
determined by RPLC/MS (98%); ESI/MS m/e 483 (M'+H, CaH:cF3N(Oy).

260



10

15

20

25

! 17 MAY 2002

WO 99/25686 PCT/US98/23254

Examples 795-803.
The compounds of this invention were synthesized pursuant to methods of

Example 794 using the corresponding reactant respectively. The ESI/MS data and

yields are summarized in Table 14.

Table 14
Compound Molecular Formula ESI/MS Yield Yield

No. m/e (mg) (%)
Example 795 2165 Cl8 H21 F3 N6 02 411 2.0 27
Example 796 2166 |C1lB H20 F3 N> 02 S 428 9.9 66
Example 797 2167 C24 H25 F3 N6 02 487 15.1 73
Example 798 2169 C24 H29 F3 N4 02 463 1.2 24
Example 799 2170 |C26 H25 Cl F3 N5 02 520 6.0 40
Example BOO 2171 C19 H23 F3 N6 02 425 16.8 88
Example 801 2174 C23 H24 Br F3 N4 02 s2 591 53
Example 802 2178 C25 H28 F3 N5 04 518 62
Example 803 2178 C25 H28 F3 N5 03 502 60

Example 804: Preparation of (R)-1-(2-Amino-4,5-

methylenedioxybenzyl) -3-[{N-(2~amino-5-~
trifluoromethylbenzoyl)glycyllamino]pyrrolidine (Compound No. 2127).
A mixture of (R)=-3-{{N~(2-amino-5~
trifluoromethylbenzoyl)glycyl)amino]-1-(4,5-methylenedioxy-2-
nitrobenzyl)pyrrolidine (30.5mg), 10% Pd-activated carbone {6 mg), and methanol
(3 mL) was stirred under a hydrogen atmosphere at room temperature for 10 h.
The Pd catalyst was filtered off through Celite, and the filtrate was concentrated.
Solid phase extraction (Bond Elut™ SI, 20% methanol/AcQEt) afforded (R)-1-
(2-amino-4, S-methylenedioxybenzyl)-3-[{N-(2-amino-5-
trifluoromethylbenzoyl)glycyl)amino]lpyrrolidine (Compound No. 2127) (21.9 mg,
76%) (95%) ;

The purity was determined by RPLC/MS ESI/MS m/e 480.1 (M +H,

Examples 805 and 806.
The compounds of this invention were synthesized pursuant to methods of
Example 804 using the corresponding reactant respectively. The ESI/MS data and

yvields are summarized in Table 15.

Table 15
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Compound Molecular Formula ESI/MS Yield Yield
No. m/e (mg) (2)
Example 805 2128 C22 H26 F3 NS 03 466.0 8.6 30
Example 806 2129 C22 H26 F3 NS 02 450.1 13.1 37

Example 807: Preparation of (R)-1-(3-Amino-4-chlorobenzyl)-3-[{N-(2-
amino-5-trifluoromethylbenzoyl)glycyl}amino]pyrrelidine (Compound No. 2132).

A mixture of (R)=-3-((N-{2~amino-5-
trifluoromethylbenzoyl)glycyl)amino]-1-(4-chloro-3-nitrobenzyl)pyrrolidine
{32.6 mg), 10% Pd~activated carbone (8 mg), ethyl acetate {2.7 mL) and methanol
{0.3 mL) was stirred under 2 hydrogen atmosphere at room temperature for 15 h.

The Pd catalyst was filtered off, and the filtrate was concehtrated.
20%

Solid phase

extraction (Bond Elut™ sI, methanol/AcOEt) afforded (R)-1-(3-amino-4-

chlorobenzyl)~3-[{N-(2-amino-5-

trifluoromethylbenzoyl)glycyl}amino)pyrrolidine (Compound No. 2132) (10.5 ng,
34%): The purity was determined by RPLC/MS (84%); ESI/MS m/e 470.2 (M'+H,
C21H23C1F3NsO2) o

Example 808: Preparation of (R)-1-(2-Amino-4,5-

methylenedioxybenzyl) -3-[{N-(2-(tert-butoxycarbonylamino)-5-
trifluoromethylbenzoyl)glycyl}amino]pyrrolidine.
mixture of

To a (R)-3-[{N-(2- (tert-butoxycarbonylamino)-5-

trifluoromethylbenzoyl)glycyl)amino]pyrrolidine (0.150 mmol), 4,5-
methylenedioxy-2-nitrobenzaldehyde (0.45 mmol), methanol (4.5 mL)}, and acetic
acid (0.048 mL) was added NaBH;CN (0,75 mmol) in methanol (1.50mL). The reaction

mixture was stirred at 50 °C overnight. The mixture was cooled to room

temperature, loaded onto Varian™ SCX column, and washed with CH;OH. Product
was eluted off using 2 N NH; in CH;OH and concentrated to afford (R)-3-[{N-
(2= (tert-butoxycarbonylamino)}-5-trifluoromethylbenzoyl)glycyl}amino)-1-
(4,5-methylenedioxy-2-nitrobenzyl)pyrrolidine.

A mixture of (R)-3-[[N~(2-(tert-butoxycarbonylamino) -5~
triflucromethylbenzoyl)glycyl}jamino}-1-(4,5-methylenedioxy-2-
nitrobenzyl)pyrrolidine prepared above, 10% Pd-activated carbone (22 mg), and
methanol (3.0 mL) was stirred under a hydrogen atmosphere at room temperature
overnight. The Pd catalyst was filtered off, and the filtrate was concentrated
to afford (RY-1-(2-amino-4, S-methylenedioxybenzyl)-3-{{N-({2-(tert-

butoxycarbonylamino)-5~triflucromethylbenzoyl)glycyl)amino]pyrrolidine
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(87.1 mg, quant.): Any remarkable by-products were not detected in TLC.

(R)-1-(3-Amino-4-methoxybenzyl) -3-[{N-(2-(tert-butoxycarbonylamino) -
S-trifluoromethylbenzoyl)glycyl}aminolpyrrolidine and (RY-1-(3-amino-4~-
methylbenzyl)-3-[{N-(2—(tert—butoxycarbonylamino)-5—
trifluoromethylbenzoyl)glycyl)amino]pyrrolidine were also synthesized pursu-
ant to methods of Example 808 using the corresponding reactant respectively.

(R)-l-(3—Amino-4—methoxybenzyl)-3-[(N-(2—(tert—butoxycarbonylamino)-
S-trifluoromethylbenzoyl)glycyl)amino)pyrrolidine: 101 mg, quant.; Any re-
markable by-products were not detected in TLC.

(R)-l—(3-amino—4-methylbenzyl)—3-[(N-(2—(tert-butoxycarbonylamino)—
S5-trifluoromethylbenzoyl)glycyl)amino]pyrrolidine: 97.2 mg, quant.; Any

remarkable by-products were not detected in TLC.

Example 809: Preparation of (R) -1- (3~-Amino-4-chlorobenzyl) -3~ [{N- (2~
(tert-butoxycarbonylamino) -5~
trifluoromethylbenzoyl)glycyl}amino]pyrrolidine.

To a mixture of {R)~3-[{N-(2-(tert-butoxycarbonylamino}-5-
trifluoromethylbenzoyl)glycyl)amino)pyrrolidine (0.150 mmol), 4-chloro-3-
nitrobenzaldehyde (0.45 mmol), metﬁanol (4.5 mL), and acetic acid (0.048 mL)
was added NaBH:CN (0.75 mmol) in methanol {1.50 mL). The reaction mixture was
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded
onto Varian™ SCX column, and washed with CH;OH. Product was eluted off using
2 N NH, in CH:OH and concentrated to afford (R)=3-[{N-(2-(tert-
butoxycarbonylamino)—5—trifluoromethylbenzoyl)glycyl}amino]—l-(4—chloro-3-
nitrobenzyl)pyrrolidine.

A mixture of (R)-3-[ (N~ (2~ (tert-butoxycarbonylamino)-5-
trifluoromethylbenzoyl)glycyllamino]-l-(4—chloro-3-nitrobenzyl)pyrrolidine
prepared above, 10% Pd-activated carbone (22 mg), ethyl acetate (2.7 mL) and
methanol (0.3 mL) was stirred under a hydrogen atmosphere at room temperature
for 15 h. The Pd catalyst was filtered off, and the fi}trate was concentrated
to afford (R)-l—(3-amino-4—chlorobenzyl)—3-[[N—(2-(tert-
butoxycarbonylamino)—5-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine

(89.7 mg, quant.): Any remarkable by-products were not detected in TLC.

Example 810: Preparation of (R)-1-(3-Amino—4-hydroxybenzyl)3-[{N>(2-
Amino-s-trifluoromethylbenzoyl)glycyl)amino]pyrrolidine (Compound No. 2187) .
A solution of (R)-1- (3-amino-4-hydroxybenzyl}-3-[{N-(2-(tert-
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butoxycarbonylamino)-5~trifluoromethylbenzoyl)glycyl)amino)pyrrolidine {20
mg), prepared pursuant to methods of Example 808, in 4 N HCl in dioxane (2.0
mL) was stirred at room temperature overnight. After the solution was
concentrated, the residue was dissolved in methanol, loaded onto Varian™ scx
column, washed with CH;0H, and eluted off using 2 N NH, in CH:OH. Concentration
and preparative TLC (8i0:, AcOEt/MeOH = 4:1) afforded (R)-1-(3-amino-4-
hydroxybenzyl)3-({N-(2-Amino-5-
trifluoromethylbenzoyl)glycyl}amino]pyrrolidine (Compound No. 2187) (9.6 mg,
59%): The purity was determined by RPLC/MS (86%); ESI/MS m/e 452.3 (M'+H,
C2yH2yFaNsO,)

Example B1l1: Preparation of (R) -3-[{N-(2-Amino-5~
trifluoromethylbenzoyl)glycyl}aminol-1-{4-chloro~3~
{(dimethylamino)benzyl}pyrrolidine (Compound No. 2133).

To a mixture of (R)-1-(3-amino~4-chlorobenzyl)-3-[{N- (2~ (tert-
butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl)}amino]pyrrolidine
(44.9mg), methanol (0.95mL), aceticacid (0.05mL), and 37% agqueous HCHO solution
(0.15 mL) was added NaBH;CN (38 mg). The reaction mixture was stirred at 50 °C
overnight. The mixture was cocoled to room temperature and evaporated. To the
residue was added 2 N aqueous NaOH solution and ethyl acetate, the organic layer
was separated, and the aqueous layer was extracted with ethyl acetate. The
combined organic layers were dried and concentrated, and the residue was loaded
onto Varian™' SCX column and washed with CH:OH. Product was eluted off using
2 N NH, in CH.OH and concentrated. The residue was dissolved in 50% conc.
HCl/dioxane and the solution was stirred at room temperature for 1 h. The
reactionmixture was adjusted to pH 10 with 5 N agqueous NaOH solution and extracted
with ethyl acetate (2 times). The combined extracts were dried over Na,S50,,
filtered, and evaporated. Preparative TLC (Si0O., 20% MeOH/AcOEt) gave (R)-
3~ [{N-(2-amino-5-trifluoromethylbenzoyl)glycyl)amino)-1-{4-chloro-3-
(dimethylamino)benzyl}pyrrolidine (Compound No. 2133). (10.9 mg, 28%): The
purity was determined by RPLC/MS (95%); ESI/MS m/e 498.3 (M +H, C:;H:-C1FiN:O:).

Examples 812-~814.
The compounds of this invention were synthesized pursuant to methods of
Example €11 using the corresponding reactant respectively. The ESI/MS data and

yields are summarized in Table 16.

Table 16
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Compound Mc .« .lar Formula . ESI/MS Yield Yield
No. m/e (mg) (%)
Example 812 2134 CagHagFaNsOy 508.4 19.0 50
Example 813 2135  [Ca4H;50F:NgO; 494.4 21.8 50
Example 814 2136  |Ca4H;,FiNgO: 478.4 29.2 69

Example

815:

Preparation

(R) =-3-[{N-(2-Amino-5-~

trifluorcmethylbenzoyl)glycyl}lamino]l~1-(3-methylamino-4-
hydroxybenzyl)pyrrolidine (Compound No. 2158),

To a mnmixture of (R)-1-(3-amino-4-hydroxybenzyl)-3~[{N-(2-(tert-
butoxycarbonylamino)-5-trifluorcmethylbenzoyl)glycyl}amino)pyrrolidine
{27.3 mg, 0.049 ramol), 37% HCHO solution (4.0 mg, 0.049 mmoI), acetic acid (0.10
mL) and methanol (1.3 mL) was added NaBH:CN (9.2 mg) in methanol (0.2 mL). The
reaction mixture was stirred at 60 °C overnight. The mixture was cooled to room
temperature, loaded onto Varian™ scx column, and washed with CH:OH (5 mL x 2).
Product was eluted off using 2 N NH; in CH;OH (8 mL) and concentrated.

The resulting material was dissolved in methanol (1 mL) and 4 N HCl in
dioxane (1.0 mL) was added. The solution was stirred at room temperature for
3 h. After the solution was concentrated, the residue was dissolved in methanol
(1 mL), loaded onto Varian™ SCX column, washed with CH:OH (5 mL % 2), and eluted
off using 2 N NH, in CH:OH (8 mL).

afforded

Concentration and preparative TLC (SiO-)
(R)~-3-[{N-{2~amino~5~trifluoromethylbenzoyl)glycyl}amino] -1~ (3-
methylamino-4-hydroxybenzyl)pyrrolidine (Compound No. 2158) (4.3 mg, 19%): The

purity was determined by RPLC/MS (71%); ESI/MS m/e 480.3 (M +H, Cu:Ho3FiNeO:).

Example 816: Preparation of (R)-1-(3-Acetylamino-4-methoxybenzyl)-3-
[({N-(2-amino-~-5-trifluoromethylbenzoyl)glycyl}amino]pyrrolidine (Compound No.
2152).

To a solution of (R)-1-{3-amino-4-methoxybenzyl)-3-[(N-(2-(tert-
butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl)amino}pyrrolidine
(50.5 mg)in pyridine (1 mL) was added acetic ‘anhydride (1 mL). The reaction
mixture was stirred at room temperature overnight and methanol was added. The
The mixture was

mixture was evaporated, and 1 N NaOH solution was added.

extractedwith ethyl acetate and the organic layer was concentrated. Preparative
TLC gave (R)-1-(3~acetylamino-4-methoxybenzyl)-3-[{N-(2-(tert-
butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl)amino])pyrrolidine.

The resulting (R)-1-(3-acetylamino-4-methoxybenzyl)-3-[{N-(2-(tert~
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butoxycarbonylamino)-5-trifluoromethylbenz-yl)glycyl)aminolpyrrolidine was

dissolved in 50% 6 N hydrochloric acid in dioxane and the solution was stirred
at room temperature for 2 h. The mixture was adjusted to pH 10 with 5 M NaOH
solution, and extracted with ethyl acetate. The organic layer was evaporated

and preparative TLC (SiO;, AcOEt/MeOH = 4:1) afforded (R)-1-(3-acetylamino-
4-methoxybenzyl)-3-[{N~(2-amino-5-
trifluoromethylbenzoyl)glycyl)amino)lpyrrolidine (Compound No., 2152)

8%):

(3.7 mg,

The purity was determined by RPLC/MS (100%); ESI/MS m/e 508.3

(M'+H,
C24H20F3Ns0y) «

Examples 817-819.

The compounds of this invention were synthesized pursuant to methods of
Example 816 using the corresponding reactants respectively. The ESI/MS data

and yields are summarized in Table 17.

Table 17
Compound Molecular Formula ESI/MS Yield Yield
No. m/e {mg) (%)
Example 817 2150 C23H25C1F3N503 512.3 3.8 9
Example 818 2151 C24H2€F3N505 522.2 3.1 8
Example 819 2153 C24H28F3N503 492.3 4.3 10
Example 820: Preparation of (R) -3~-[{N-(2-Amino-5-

trifluoromethylbenzoyl)glycyl}amine]-1-(benz[d]loxazol-5-yl)pyxrrolidine
(Compound No. 2189).,

A solution of {R)-1-(3-amino-4-hydroxybenzyl)-3-[{N~{2- (tert-
butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl}amino]pyrrolidine (20
mg), prepared pursuant to methods of Example 808, in THF (2 mL) was treated with
triethyl orthoformate (0.020mL, 3.3 eq) and pyridiniump-toluenesulphonate (1.2
mg, 0.4 eq).

The reaction mixture was stirred overnight under reflux. After

cooling to room temperature, the mixture was concentrated. The residue was

dissolved in AcOEt, loaded onto BondElut™ Si column, eluted off using ethyl
acetate/methanol = 4/1, and concentrated.

The resulting material was dissolved into AcOEt (1.5 mL), and 4 N HCl

in dioxane (0.5 mL) was added. The solution was stirred at room temperature

overnight, adjusted to pH 10 with 5 M NaOH aqueous solution, and extracted with

AcOEt. The extract was concentrated and purified by PTLC (SiO:, AcOEt/MeOH =
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4:1) to afford {R)-3-({N-(2-amino-5-trifluoromethylbenzoyl)glycyl)amino]-1-

(benz[d)oxazol-5-yl)pyrrolidine (Compound No. 2188) (0.5 mg, 3%): The purity

was determined by RPLC/MS (97%); ESI/MS m/e 462.3 (M'+H, CyH.1F3Ns0;).

Example 821:

Preparation of (R} -3-[{N-(2-Amino-5-

trifluoromethylbenzoyl)glycyl}amino] -1~-(benzo[c)thiadiazol~5-yl)pyrrolidine

{(Compound No, 2183).

To amixture of 5~ (hydroxymethyl)benzo[clthiadiazole (8.3 mg, 0.050 mmol),

(piperidinomethyl)polystyrene (86 mg), and chloroform (1 mL) was added

methanesulfonyl chloride

temperature for 1.5 h.

(0.0042 ml) and the mixture was stirred at room

Acetonitrile (1 mL) and (R)-3-[{N-{(2-(tert-

butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl}amiho]pyrrolidine

(0.060 mmol) was added and the reaction mixture was stirred at 50 °C for 3 h.

After cooling to room temperature, phenyl isocyanate (30 mg) was added, and the

mixture was stirred at room temperature for 1 h, loaded onto Varian™ SCcX column

and washed with CH30H (5 mL) and CHCl. (5 mL). Product was eluted using 2 N NH;

in CH:0H (3 mL) and concentrated.

The resulting material was dissolved into dichloromethane (1 mL), and

1 M chlorotrimethylsilane and 1 M phenol in dichloromethane (1 mL) was added.

The solution was stirred at room temperature for 5 h, locaded onto varian™ scx

column and washed with CH;OH and dichloromethane. Product was eluted using 2

N NH: in CH,OH and concentrated. Preparative TLC (Si0:, AcOEt/MeOH = 3:1) afforded

(RY-3-[{N-(2-amino-5-trifluoromethylbenzoyl)glycyl}amino)~-1-

(benzo[c)thiadiazol~-5-yl)pyrrolidine (Compound No. 2183} (11.5 mg, 48%): The

purity was determined by RPLC/MS (86%); ESI/MS m/e 479.2 (M'+H, C;HxF3;Ng0:S).

Reference Example 6: Preparation of 4-[{N-(1-(9-

fuluorenylmethoxycarbonyl)pyrrolidin-3~yl) carbamoylmethyl}aminomethyl]}-3-

methoxyphenyloxymethyl-polystyrene.

To a solution of

(R)-1-(9-fuluorenylmethoxycarbonyl)-3-glycylamino-

pyrrolidine hydrochloride (4.38 g, 10 mmol) in DMF (65 mL) were added acetic

acid (0.3 mL), sodium triacetoxyborohydride (1.92 g), and 4-formyl-3-

(methoxyphenyloxymethyl)~polystyrene (1 mmol/g, 200 g). The mixture was

shaken for 2 h and filtered. The resin was washed with MeOH, DMF, CH;Cl:, and

methanol, and dried to afford the desired material (2.73 g).

Examples 822-912:
Aminopyrrolidines.

General Procedure for Solid-Phase Synthesis of 3-
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To a mixture of the corresponding acid (1.6 mmol), HBTU (1.6 mmol), and
DMF (6 mL) was added diisopropylethylamine (3.6 mmol), and the mixture was shaken
for 2 min. 4-[(N-(1-(9-fuluorenylmethoxycarbonyl)pyrrolidin-3-
yl)carbamoylmethyl]aminomethyl]—3-methoxyphenyloxymethyl-polystyrene(4oomg'
0.4 mmol) was added and the mixture was shaken for 1 h and filtered. The resin
was rinsed with DMF and CH.Cl,, and dried,

A mixture of the resulting resin, piperidine (3.2 mL}), and DMF (12.8 mL)
was shaken for 10 min and filtered. The resin was washed with DMF and CH,Cl,,
and dried.

To the dry resin (0.05 mmol) was added a mixture of NaBH(OAc); (0.25 mmol}),
AcOH (0.025mL) and DMF (1 mL). The corresponding aldehyde (2.5 mmol) was added,
and the mixture was shaken for 2 h, then filtered and washed with CH,OH, 10%
diisopropylethylamine in DMF, DMF, CH,Cl., and CH.OH. A mixture of the resin,
water (0.050 mL), and trifluoroacetic acid (0.95 mL) was shaken for 1 h and
filtered. The resin was washed with CH,;Cl, and CH;OH. The filtrate and washings
were combined and concentrated. The crude material was loaded onto Varian™ scX
column and washed with CH.OH {15 mL). Product was eluted using 2 N NH: in CH,0H
{5mL) and concentrated. Preparative TLC or HPLC, if needed, afforded thedesired

material. The ESI/MS data and yields are summarized in Table 18.

Table 18

Compound | Molecular Formula |ESI/MS m/e|Yield {(mg)| Yield (%)

No.
Example 822 1805 C21 H21 Br F3 N3 02 s 516 13.3 76
Example 823 1806 C22 H24 F3 N3 03 s 468 12.8 81
Example 824 1807 C22 H24 F3 N3 04 s 484 13.7 83
Example 825 1808 C22 H24 F3 N3 04 s 484 14.9 91
Example 826 1809 C21 H22 F3 N3 03 s 454 12.¢9 84
Example 827 1810 C22 H22 F3 N3 04 s 482 12.9 79
Example 828 1811 C24 H26 F3 N3 02 S 478 12.5 79

Example 829 1812 €22 H24 F3 N3 02 s2 484 5.3 32

Example 830 1813 C23 H26 F3 N3 02 s 466 12.8 81
Example 831 1814 C23 H24 F3 N3 03 s 480 9.7 59
Example 832 1815 C23 H26 F3 N3 02 s 466 12.7 80
Example 833 1816 C24 H28 F3 N3 02 s 480 14.4 88
Example 834 1817 C25 H30 F3 N3 02 s 4594 14.1 84
Example 835 1818 C21 H22 Br F2 N3 03 482 13.4 82
Example 836 1819 C22 H25 F2 N3 04 434 11.7 79
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Example 837 1820 C22 H25 F2 N3 05 450 11.8 77
Example 838 1821 C22 H25 F2 N3 05 450 13.3 87
Example 839 1822 C21 H23 F2 N3 04 420‘ 11.9 83
Example 840 1823 C22 H23 F2 N3 05 448 11.9 78
Example 841 1824 C24 H27 F2 N3 03 444 9.1 60
Example 842 1825 €22 H25 F2 N3 03 S 450 11.3 74
Example 843 1826 C23 H27 F2 N3 03 432 10.8 74
Example 844 1827 C23 H25 F2 N3 04 446 12.7 84
Example 845 182¢ C23 H27 F2 N3 03 432 11.7 80
Example 846 1829 C24 H29 F2 N3 03 446 14.3 94
Example 847 1830 C24 H29 F2 N3 03 446 10.0 66
Example 848 1831 C22 H28 Br N3 03 462 4.8 31
Example 849 1832 C23 H31 N3 04 414 10.4 74
Example 850 1833 C23 H31 N3 05 430 12.1 83
Example 851 1834 C23 H31 N3 05 430 12.0 82
Example 852 1835 €22 H29 N3 04 400 7.9 58
Example 853 1836 C23 H29 N3 05 428 11.1 76
Example 854 1837 €25 H33 N3 03 424 13.3 92
Example 855 1838 C23 H31 N3 03 s 430 8.7 60
Example 856 1839 C24 H33 N3 03 412 11.3 81
Example 857 1840 C24 H31 N3 04 426 12.9 89
Example 858 1841 C24 H33 N3 03 413 12.8 91
Example 859 1842 C25 H35 N3 03 426 8.7 60
Example 860 1843 C25 H35 N3 03 426 12.2 84
Example 861 1844 C26 H37 N3 03 440 11.3 76
Example 862 1845 C31 H37 Br N4 02 5717 6.4 30
Example 863 1846 C23 H28 F3 N3 02 s 480 12.8 81
Example 864 1847 C25 H31 F2 N3 03 460 12.2 78
Example 865 1848 C27 H29 N3 04 460 6.1 39
Example 866 1849 C29 H31 N3 02 454 15.1 98
Example 867 1850 C28 H31 N3 02 442 12.7 85
Example 868 1851 C28 H31 N3 02 442 14.3 95
Example 869 1852 C28 H29 N3 03 456 3.4 22
Example 870 1853 C27 H29 N3 06 s 524 15.4 87
Example 871 1854 C29 H31 N3 04 S 518 15.8 90
Example 872 1855 C28 H31 N3 04 s 506 17.0 99
Example 873 185¢€ C28 H31 N3 04 s 506 3.0 17
Example 874 1857 C28 H2% N3 05 s 520 10.0 57
Example 875 1858 C20 H22 Br2 N4 02 511 9.3+ 37
Example 876 1859 C21 H25 Br N4 03 461 6.7* 29
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Example 877 1860 C21 H2S5 Br N4 04 477 9.5+ 40
Example 878] 1861 |C21 H25 Br N4 04 377 10.0+ 12
Example 879 1862 C20 H23 Br N4 03 447 7.8* 34
Example 880 1863 C21 H23 Br N4 0O4 475 3.4+ 14
Example 881 1864 C21 H25 Br N4 02 s 477 3.9+ 16
Example 882 1865 C22 H25 Br N4 03 473 6.4~ 27
Example 883 1866 C23 H29 Br N4 02 472 7.0+ 29
Example 884 1867 C23 H29 Br N4 02 473 7.6 32
Example 885 1868 C24 H31 Br N4 02 487 9.1+ 37
Example 886 1869 C20 H22 Br I N4 02 557 8.9~ 33
Example 887 1870 C21 H25 I N4 03 509 9.2+ 37
Example 888 1871 C21 H25 I N4 04 525 6.3* 25
Example 889 1872 C21 H25 I N4 O4 525 5.9% 23
Example 890 1873 c20 H2§ I N4 O3 495 7.7+ 31
Example 891 1874 C21 H23 I N4 ©O4 523 8.2+ 32
Example 892 1875 C23 H27 I N4 02 519 6.7+ 26
Example 893 1876 |C21 H25 I N4 02 525 4,3% 17
Example 894 1877 C22 H27 I N4 02 507 7.9* 32
Example 895 1878 C22 H25 I N4 03 521 8.4~ 33
Example 896 1879 C23 H29 I N4 02 521 g.2* 32
Example 897 1880 C23 H29 I N4 02 521 8.1* 32
Example 898 1881 C24 H31 I N4 02 535 8.6* 33
Example 899 1882 C20 H22 Br N5 04 476 5.3* 22
Example 900 1883 C21 H25 N5 05 428 5.7+ 26
Example 901 1884 C21 H25 NS 06 444 8.2+ 36
Example 502 1885 C21 H25 N5 06 444 5.0" 22
Example 903 1886 |C20 H23 N5 05 414 8.7+ 40
Example 504 1887 €21 H23 N5 06 442 7.8* 34
Example 905 1888 C23 H27 N5 04 438 5.6* 25
Example 906 1889 C21 H25 N5 04 S 444 13.2* 58
Example 907 1890 C22 H27 N5 04 426 11.3* 51
Example 908 1891 €22 H25 N5 05 440 7.4* 33
Example 909 1892 €22 H27 NS 04 426 5.5* 25
Example 910 1893 C23 H29 N5 04 440 5.7* 25
Example 911 1894 C23 H29 N5 04 440 9.4+ 41
Example 912 1885 €24 H31 N5 04 455 8.5+ 37
*Yield of TFA salt.
Reference Example 7 Preparation of 2-Carbamoyl-1- (4~
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chlorobenzyl)pyrrolidine.

A solution of dl-prolinamide hydrochloride (2.5 g, 21.8 mmol) in CH;CN
{35 mL) was treated with Et:N (7.45 mL) and 4-chlorobenzyl chloride (3.88 g,
24.1 mmol). The reaction mixture was stirred at 70 °C for 4 h and then at 25
°C for 16 h. The resulting mixture was diluted with CH.Cl: (20 mL) and was washed
with water(3 x 30 mL). The organic phase was dried (MgS0O.) and concentrated.
Chromatography (sio;, 1% CH;OH-CH.Cl,) afforded 2-carbamoyl-1-(4-
chlorobenzyl)pyrrolidine (5.21 g, 81%).

Reference Example 8: Preparation of 2- (Aminomethyl) -1~ (4-
chlorobenzyl)pyrrolidine.

2-carbamoyl-1-(4-chlorobenzyl)pyrrolidine was dissolved in 1M BH;-THF
(9.4 mL) and heated to 70 °C. After 16 h and 25 h, additional 0.5 equiv. of
1M BH;-THF were added. After 40 h, 1 N aqueous HCl solution (14 mlL) was added
and the reaction was heated to reflux for 3 h, 3 N agueous HCl solution (6 mL)
was added and the reaction was heated for an additional 3 h. The reactionmixture
was cooled to 25 °C, basicified with 4 N aqueous NaOH solution and extracted
with CH.Cl: (4 x 15 mL). Chromatography (SiO:, 8:1:1 :PIOH‘H:O—Nﬂqu) afforded
2- (aminomethyl)-1-(4-chlorobenzyl)pyrrolidine (1.21 g, 86%).

Opticallyactive (5)-2-(aminomethyl)-1-(4-chlorobenzyl)pyrrolidine and
(R)~2- (aminomethyl)~1-(4-chlorobenzyl)pyrrolidine were also prepared pursuant
to the above method using the corresponding reactant respectively.

(S)-2-(aminomethyl)-1- (4-chlorobenzyl)pyrrolidine: ‘H NMR (CDCl_, 400
MHz) & 1.40-1.80 (m, 5 H), 1.80-1.95 (m, 1 H), 2.12-2.21 (m, 1 H), 2.48-2.65
(m, 1 H), 2.66-2.78 (m, 2 H), 2.85~2.95 (m, 1 H), 3.26 (d, J = 13,2 Hz, 1 H},
3.93 (d, J = 13.2 Hz, 1 H), 7.20-7.40 (m, 4 H).

(R)-2-(aminomethyl)~1-(4~-chlorobenzyl)pyrrolidine showed the same 'H
NMR with that of (S)-isomer.

Example 913: Preparation of 2-{(N-benzoylleucyl)aminomethyl}-1-(4-
chlorobenzyl)pyrrolidine (Compound No. 344).

A solution of 2-(aminomethyl)=-1-(4-chlorobenzyl)pyrrolidine (22.5 mg,
0.10 mmel) and dl-benzoylleucine (0.12 mmol) in CHCl: (1 mL) was treated with
EDCI (23 mg), HOBt (16.2 mg) and Et,N {15.2 uL), and stirred at 25 °C for 16
h. The reactionmixture was diluted with CH,Cl: (0.5 mL), washed with 2 N aqueous
NaOH solution (2 x 0.75 mL), dried by filtration through a PTFE membrane and

concentrated to afford 2-{ (N-benzoylleucyl)aminomethyl}-1-~(4-
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chlorobenzyl)pyrrolidine (compound No. 344) (74 mg, quant) : The purity was
determined by RPLC/MS (85%); ESI/MS m/e 442 (M'+H, CiH;2CLN;0:).

Examples 914-~935,

The compounds of this invention were synthesized pursuant to methods of
Example 913 using the corresponding reactant respectively. Chromatography, if
needed, (HPLC-C;s, CH:CN/H,O/TFA) afforded the desired material as the TFA salt.
The ESI/MS data and yields are summarized in Table 19 and compound No. 339 and
340 showed the following 'H NMR spectra respectively,

Table 19
Compound| Molecular Formula |ESI/MS m/e|Yield (mg}| Yield (%)
No.

Example 914 330 C21 H24 Cl N3 02 386 75+ quant
Example 915 331 C22 H26 Cl N3 02 400 44+ 70

Example 916 332 C24 H30 Cl N3 05 476 57 quant
Example 917 333 C20 H23 Cl1l N4 02 387 40 quant
Example 918 334 €22 H26 Cl N3 02 400 68 quant
Example 919 335 C21 H23 Cl N4 04 431 73 quant
Example 520 336 C22 H23 Cl F3 N3 02 454 75 quant
Example 921 337 €22 H26 C1l N3 02 400 68 quant
Example 922 338 C22 H26 Cl N3 02 400 70 guant
Example 923 341 C22 H26 Cl1 N3 02 400 BO* quant
Example 924 342 C22 H26 Cl N3 02 400 68 quant
Example 925 343 C24 H30 Cl1 N3 02 428 63 quant
Example 926 345 C23 H27 Cl N2 o2 399 68* quant
Example 927 346 C23 H2€ C1 F N2 O3 433 51 quant
Example 928 347 C24 H29 Cl1 N2 02 413 47 quant
Example 9289 348 C23 H27 C1l N2 02 399 26 quant
Example 930 349 C21 H25 C1 N2 03 s 4121 42 quant
Example 931 350 C26 H33 Cl N2 03 457 12.4 54

Example 932 351 C22 H2&é Cl N3 03 416 34 81

Example 933 352 €22 H25 Cl2 N3 03 450 51 quant

*Yield of TFA salt.
Example 934. Compound No. 339: 82%; *H NMR (CDCl;) & 1.52-1.75(m, 4 H),
1.84-1.95 (m, 1 H), 2.10-2.20 (m, 1 H), 2.67-2.78 (m, 1 H), 2.80-2.90 (m, 1 H),

3.10-3.20 (m, 1 H), 3.25 (d, J = 13.1 Hz, 1 H), 3.50-3.60 (m, 1 H), 3.89 (d,
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J=13.1 Hz, 1 H), 4.28-4.20 (m, 2 H), 7.00-7.05 (m, 1 H), 7.12-7.29 (m, 4 H),

7.81 (t, J= 7.8 Hz, 1 H), 7.74 (d, J = 7.8 Hz, 1 H), 7.99 (d, J = 7.8 Hz, 1
H), 8.10-8.27 {(m, 2 H).

Example 935. Compound No. 340: 68%; 'H NMR (CDCl:) §1.55-1.73(m, 4 H),
1.86-1.97 (m, 1 H), 2.12-2.21 (m, 1 H), 2.67-2.76 (m, 1 H), 2.86-2.93 (m, 1 HJ,
3.14-3.21 (m, 1 H), 3.27 (d, J = 13.1 Hz, 1 H), 3.52~3.59 (m, 1 H), 3.89 (d,
J=13.1 Hz, 1 H), 4.09-4.21 (m, 2 H), 7.00-7.07 (m, 1 H), 7.12-7.30 (m, 4 H),
7.50 (t, J= 7.8 Hz, 1 H), 7.73 (d, J= 7.8 Hz, 1 H), 8.0l (d, J=7.8 Hz, 1

H), 8.10-8.25 (m, 2 H).

leference Example 9: Preparation of 3- (Aminomethyl) -1~ (4-
chlorobenzyl)pyrrolidine.

To a mixture of 4-carboxy-1-{4-chlorobenzyl)pyrrolidin-2-one (5.05 g,
20 mmol), EDCI (2.85 g, 22 mmol), HOBt (2.97 g, 22 mmol) and dichloromethane
(100 mL} was added 0.5 M ammonia in dioxane (60 mL, 30 mmol). The reactionmixture
was stirred at room temperature for 15 h and washed with 2N HCl (3 times) and
2 N NaOH aqueous solution (100mL x 4). The organiclayer was driedover anhydrous
magnesium sulfate, filtered, and concentrated to afford 3-carbamoyl-1-(4-
chlorobenzyl)pyrrolidin-2-one (1.49 g) as a colorless solid.

To a solution of 3-carbamoyl-1-(4-chlorobenzyl)pyrrolidin-2-one (1.45
g) in THF (15 mL) was added 1.0 N BH: 1n THF (25 mL). The reaction mixture was
stirred at 65 °C for 15 h. After cooling to room temperature, the solvent was
removed under reduced pressure. Water (30 mL) and conc. HCl (10 mL) were added
and the mixture was stirred at 100 °C for 2 h and room temperature for 1 h. 2
N NaOH aqueous solution (100 mL) was added and the mixture was extracted with
AcOEt (50 mL x 3). The combined organic layers were dried over K,CO;, filtered
and concentrated. Column chromatography (SiO:, 15% CH;OH-5% Et:N in CHpCl:)
afforded 3-(aminomethyl)-1-(4-chlorobenzyl)pyrrolidine (860 mg, 19%) as a

colorless oil.

Reference Example 10: Preparation of 1-(4-Chlorobenzyl) -3~
{ (glycylamino)methyl}pyrrolidine.

Amixture of 3- (aminomethyl)-1-(4-chlorobenzyl)pyrrolidine (860 mg, 3.8
mmol), Et;N (5.7 mmol), N-tert-butoxycarbonylglycine (704 mg)}, EDCI (594 mg),
HOBt (673 mg), and dichloromethane ({20 mL) was stirred at room temperature for
15 h. Dichloromethane (50 mL) was added and the solution was washed with 2 N
NaOH solution (50 mL x 2), dried over anhydrous sodium sulfate, filtered, and

concentrated to afford 3-[(N—(tert—buc0xycarbonyl)glycyl)amlnomethyl]—1-(4—
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chlorobenzyl)pyrrolidine {1.31 g, 90%).

To a solution cf 3—[[N-(tert-butoxycarbonyl)glycyl)aminomethyl]_1_
(4-chlorobenzyl)pyrrolidine (804 mg, 2.11 mmol) in methanol (10 mL) was added
4 N HCl in dioxane (5 mL). The solution was stirred at room temperature for
3.5 h., The reaction mixture was concentrated and 1 N NaOH solution (20 mL) was
added. The mixture was extracted with dichloromethane (20 mL x 3), and the
combined extracts were dried over sodium sulfate and concentrated to give desired
1-(4-chlorobenzyl)~-3-{(glycylamino)methyl}pyrrolidine (599 mg, 100%): The
purity was determined by RPLC/MS (100%); ESI/MS m/e 282.2 (M'+H, C;;H..C1N;0).

Example 936: Preparation of 3-[{N-(3~
Trifluoromethylbenzoyl)glycyl}aminomethyl]-1~(4-chlorcbenzyl)pyrrolidine
(Compound No. 1463).

A solution of 3-(trifluoromethyl)benzoyl chloride (0.058 mmol) in
dichloromethane (0.2 mL) was added to a mixture of 1l-(4-chlorobenzyl)-3-
{{glycylamino)methyl)pyrrelidine (0.050 mmol)} and piperidinomethylpolystyrene
(60 mg) in chloroform (0.2 mL) and dichloromethane (1 mL). After the reaction
mixture was stirred at room temperature for 2.5 h, methanol (0.30 mL) was added
and the mixture was stirred at room temperature for 1 h. The reaction mixture
was loaded onto Var;an“'scx column, and washed with CH;OH (15 mL). Product was
eluted off using 2 N NH, in CH:OH (5 mL) and concentrated to afford (3-[{N-
(3-trifluoromethylbenzoyl)glycyl)aminomethyl]l-1-(4-chlorobenzyl)pyrrolidine
(Compound No. 1463) (22.4mg, 99%): The purity was determined by RPLC/MS (97%);
ESI/MS m/e 454.2 (M'+H, C.:H.:ClFiN;O.).

Examples 937-544.
The compounds of this invention were synthesized pursuant to methods of
Example 936 using the corresponding reactant respectively. The ESI/MS data and

yields are summarized in Table 20.

Table 20
Compound | Molecular Formula [ESI/MS m/e|Yield (mg)| Yield (%)
No.
Example $37 1464 C22 H23 Cl1l F3 N3 03 470.0 21.0 89
Example $38 1465 C23 H22 Cl F6 N3 02 522.0 24.5 94
Example 939 1466 C21 H23 Br Cl N3 02 466.0 20.8 80
Example 940 1467 C21 H23 Cl2 N3 02 420.0 19.6 83
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Example 941 1468 C21 H23 Cl N4 04 431.2 19.5 91
Example 942 1469 C22 H22 C)l F4 N3 02 472:0 21.8 92
Example 943 1470 C21 H22 Cl3 N3 02 456.0 22.1 97
Example 944 1471 C21 H22 Cl F2 N3 02 422.0 20.9 99
Example 945: Preparation of 3-[{N~-(2-Amino-4,5~

difluorobenzoyl)glycyl)aminomethyl]-1-(4-chlorobenzyl)pyrrolidine (Compound
No. 1506).

A solution of 1-(4-chlorobenzyl)-3-{(glycylamino)methyl})pyrrolidine
{0.050 mmol) in CHCl; (1.35 mL) and tert-butanol (0.05 mL) was treated with
2-amino-4, 5-difluorobenzoic acid (0.060 mmol), diisopropylcarbodiimide (0.060
mmol), and HOBt (0.060 mmol). The reaction mixture was stirred at room
temperature for 13 h. The mixture was loaded onto varian™SCX column, and washed
with CH,OH/CHCl. 1:1 (10 mL} and CH:OH (10 mL). Product was eluted off using
2 N NH. in CH:OH (5 mL) and concentrated to afford 3-[{N-(2-amino-4,5-
difluorocbenzoyl)glycyl)aminomethyl]-1-{(4~chlorobenzyl)pyrrolidine (Compound
No. 1506) (22.0 mg, quant): The purity was determined by RPLC/MS (92%); ESI/MS
m/e 437 (CsH-:ClF;N,4O:) .

Examples 946-952.
The compounds of this invention were synthesized pursuant to methods of
Example 945 using the corresponding reactant respectively. The ESI/MS data and

yields are summarized in Table 21.

Table 21
Compound| Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
No.
Example 946 1506 Cc21 24 Br Cl N4 02 481 20.6 86
Example 947 1507 C21 H24 F Cl N4 02 419 21.7 quant
Example 948 1509 C27 H28 C1l N3 02 462 26.5 quant
Example 949 1510 |C21 H24 C1 I N4 02 527 22.0 84
Example 950 1511 C19 H21 Br Cl N3 02 S 472 23.7 quant
Example 851 1512 C21 H24 Cl2 N4 02 435 22.3 quant
Example 952 1513 |C27 H28 C1l N3 04 s 526 24.6 94

Reference Example 11: Preparation of 1-(4-Chlorobenzyl)nipecotic acid.
4-Chlorobenzyl chloride (6.42 g, 39.9mmol) and 'Pr.NEt (7.74 g, 40.0 mmol)
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were added to a solution of ethyl nipecotate (6.2.9 g, 40.0 mmol) in CH.CN (15
mL). The reactionmixture was stirredat 70 °C for1l.5h. The solvent was removed
under reduced pressure. Saturated aqueous NaHCO; (50mL) was added to the residue
and the mixture was extracted with EtOAc (100 mL). The organic phase was washed
with saturated agqueous NaHCO, and brine, and dried over Na,SO;. The solvent was
removed under reduced pressure to afford ethyl 1-(4-chlorobenzyl)nipecotate as
a red yellowoil (11.025 g, 97.83) used without further purification. The purity
was determined by RPLC/MS (97%); ESI/MS m/e 382.2 (M'+H, C;sH_,CLNO-}.

A solution of LiOH (1.66 g) in H-O (25 mL) was added to the solution of
ethyl 1-(4-chlorobenzyl)nipecotate in THF (60 mL) and CH:OH (20 mL). The reaction
mixture was stirred at room temperature for 15 h. The solvent was removed under
reduced pressure to afford an amorphous solid which was.purified by column
chromatography (Si0O., 50% CH;OH-CH:Cl:) to yield 1-(4-chlorobenzyl)nipecotic acid
{9.75 g, 98.2%) as a pale yellow amorphous solid. The purity was determined
by RPLC/MS (>95%); ESI/MS m/e 254.0 {M*+H, Cy3H;;CLNO-) .,

Reference Example 12: Preparation of 1-(4-Chlorobenzyl)-3-{(tert-
butoxycarbonyl)amine}piperidine.

A solution of 1-(4-chlorobenzyl)nipecotic acid (7.06 g, 27.8 mmol) in
'BuOH (500 mL) was treated with Et:N (3.38 g) and activated 3 A molecular sieves
{30 g). Diphenylphosphoryl azide {8.58 g) was added, and the reaction mixtire
was warmed at reflux for 18 h. The mixture was cooled and the solvent was ref.

~

for 18 h. The mixture was cooled and the solvent was remove under vacuum. T.e
residue was dissolved in EtOAc (500 mL), and the organic phase was washed with
saturated aqueous NaHCO; (2 x 100 mL) and brine {50 mL), dried (Na.S0,), and
concentrated in vacuo. Chromatography (SiO:, 25% EtOAc-hexane) afforded 1~
(4-chlorobenzyl)-3-{ (tert-butoxycarbonyl)amino)piperidine {2.95¢g, 32.6%) as
a white crystalline solid: 'H NMR (CDCl;, 300 MHz) §1.4-1.75 (br, 4 H), 2.2-2.7
(br, 4 H), 3.5 (br, 2 H}, 3.8 (br, 1L H), 7.3 (br, 4 H); The purity was determined

by RPLC/MS (>99%); ESI/MS m/e 269.2 (M'+H-56, Cj;Ha¢CIlN.0:).

Reference Example 13: Preparation of 3-Amino-1-(4-
chlorobenzyl)piperxidine.

A solution of l1-(4~chlorobenzyl)-3-{ (tert-
butoxycarbonyl)amino}piperidine (2.55 g, 7.85 mmol) in CH:OH (25 mL) was treated
with 1 N HC1-Et.0 (50 mL). The reaction mixture was stirred at 25 °C for 15 h.
The solvent was removed under reduced pressure to afford 3-amino-1-(4-

chlorobenzyl)piperidine dihydrochloride as an amorphous solid (2.49 g, quant}.
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The purity was determined by RPLC/MS (>95%),; ESI/MS m/e 225.2 (M'+H, CpH;3CIN.) .

Example 953: Preparation of 1-(4-Chlorobenzyl) -3-[{N- (3~
methylbenzoyl)glycyllamino]piperidine (Compound No. 355).

N-(3-Methylbenzoyl)glycine (10.6 mg, 0.055 mmol), EDCI (10.5 mg) and
l-hydroxybenzotriazole hydrate (7.4 mg) were added to a solution of 1-(4~-
chlorobenzyl)-3-aminopiperidine dihydrochloride (14.9 mg, 0.050 mmol) and Et;N
(15.2 mg) in CHCl: (2.5 mL). The reaction mixture was stirred at 25 °C for 16
h, washed with 2 N aqueous NaOH (2 mL % 2) and brine (1 mL). After filtration
through PTFE membrane filter, the solvent was removed under reduced pressure
to afford 1-(4-chlorobenzyl)=-3-[{N-{3-methylbenzoyl)glycyl}amino]piperidine
(compound No. 355) as a pale yellowoil {17.4mg, 87%¢): The purity was determined
by RPLC/MS (97%); ESI/MS m/e 400.0 (M'+H, Ca3H-;CL1N;0-}.

Examples 954-982.

The compounds of this invention were synthesized pursuant to methods of
Example 953 using the corresponding reactant respectively. The ESI/MS data and
yields are summarized in Table 22 and compound No. 358 showed the following 'H

NMR spectra.

Table 22
Compound| Molecular Formula |[ESI/MS m/e|Yield (mg)| Yield (%)
No.
Example 954 354 C21 H24 Cl N3 02 386 16.1 83
Example 955 356 €20 H23 Cl N4 02 387 19.4 100
Example 956 357 C22 H26 Cl N3 02 400 16.8 84
Example 957 359 C22 H26 Cl N3 02 400 8.9 17
Example 958 360 C22 H25 Cl N4 04 445 25.6 quant
Example 959 361 C23 H27 Cl N2 02 399 15.5 29
Example 960 362 C24 H29 Cl N2 O3 429 12.4 58
Example 961 363 C21 H25 C1 N2 02 S 405 22.2 quant
Example 962 364 C24 H29 Cl N2 O4 445 20.7 93
Example 963 365 C24 H29 Cl N2 02 413 15.6 75
Example 964 366 C23 H26 Cl1 F N2 03 433 21.6 100
Example 965 367 €23 H27 Cl N2 02 399 11.9 60
Example 966 368 €22 H25 C1l N2 02 385 16.0 83
Example 967 369 €22 H24 Cl2 N2 02 419 13.9 60
Example 9568 370 C26 H33 Cl N2 03 457 15.9 54
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Example 969 371 C25 H31 Cl1 N2 03 443 19.6 84
Example 970 372 C21 H25 Cl N2 03 s 421 23.0 quant
Example 971 373 C23 H28 Cl N3 02 414 19.1 92
Example 972 374 C24 H30 Cl N3 03 444 18.6 84
Example 973 375 C23 H27 C12 N3 02 448 18.0 80
Example 974 376 C24 H30 C1 N3 03 444 19.6 88
Example 975 377 €25 H31 Cl1l2 N3 02 476 20.7 87
Example 976 378 C27 H33 Cl F N3 02 486 23.9 98
Example 977 379 C25 H30 Cl1 N3 03 456 33.3 quant
Example 978 380 C24 H30 Cl N3 02 428 9.8 46
Example 979 381 C21 H26 Cl N3 03 S 436 10.3 47
Example 580 382 C22 H26 Cl N3 03 416 24.4 quant
Example 981 383 C22 H25 Cl2 N3 03 450 27.5 quant

Example 982. Compound No. 358: 88%; 'H NMR (CDCl;) & 1.53—1.75(m, 4 H),
2.12-2.20 (m, 1 H), 2.37-2.50 (m, 2 H), 2.53—2.61 (m, 1 H), 3.38-3.50 (m, 2 H),
2.53-2.61 (m, 1 H), 3.38-3.50 (m, 2 H), 4.06-4.20 (m, 3 H), 7.10~7.13 (m, 1 H),
7.18-7.30 (m, 4 H), 7.59 (t, J= 7.8 Hz, 1 H), 7.79 (d, J= 7.8 Hz, 1 H), 8.01
(d, J= 7.8 Hz, 1 H), 8.11 (s, 1 H).

Reference Example 14: Preparation of l-benzyl-~4-{{N-(tert-
butoxycarbonyl)glycyl}amino]piperidine.

A solution of 4-amino-l-benzylpiperidine (3.80 g, 20 mmol) in CH.Cl- (40
mL) was treatedwith N-(tert-butoxycarbonyl)glycine (3.48 g, 20 mmol), EDCI (4.02
g, 21 mmol) and HOBt (2.83 g, 21 mmol). After.the reaction mixture was stirred
at room temperature for 12 h, 2 N NaOH solution (20 mL) was added. The organic
layer was separated, and the aqueous layer was extracted with dichloromethane
(20 mL x 2). The combined organic layers were washed with water (20 mL) and
brine (20 mL), dried over anhydrous sodium sulfate, filtered, and concentrated.
Column chromatography (Si0_, ethyl acetate/MeOH/Et:N = 85/12/3) afforded 1-
benzyl-4- (N~ (tert-butoxycarbonyl)glycyllaminopiperidine (6.5% g, 95%).

Reference Example 15: Preparation of 1-(4-Chlorobenzyl) -4-
(glycylamino)piperidine.

To a solution of l-benzyl-4-(N-{tert-
butoxycarbonyl)glycyl}aminopiperidine (€.59 g) in methanol (80 mL) was added
4 N HCl in dioxane (19 mL}. The solution was stirred at room temperature for

2 h. The reaction mixture was concentrated and 2 N aqueous NaOH sclution (20
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mL) was added. The mixture was extracted with dichloromethane (40 mL x 3), and
the combined extracts were dried over anhydrous sodium sulfate and concentrated.
Column chromatography (Si0., AcOEt/MeOH/Et:N = 85/12/3) gave 1-(4-
chlorobenzyl)-4-(glycylamino)piperidine (3.91 g, 83%): 'H NMR {CDCl., 400 Mﬁz)
d1.47-1.%9 (m, 2 H), 1.59 (br, 2 H), 1.76-1.96 (m, 2 H), 2.10-2.19 (m, 2 H),
2.75-2.87 (m, 2 H), 3.29 (s, 2 H), 3.50 (s, 2 H), 3.65-3.89 (m, 1 H), 7.15~
7.23 (m, 1 H), 7.23-7.33 (m, 5 H).

Other 4-acylamino-1-benzylpiperidines were also synthesized pursuant to
methods of Reference Example 13 and 14 using the corresponding reactant
respectively.

4~ (B-alanylamino)-l-benzylpiperidine: 2.46 g, 51§ {2 steps).

l-benzyl-4-((S)-leucylamino)piperidine: 1.78 g, 74% (2 steps).

l-benzyl-4-((R)-leucylamino)piperidine: 1.48 g, 61% (2 steps).

Example 983: Preparation of 4- (N-benzoylglycyl)amino-1-
benzylpiperidine (Compound No. 386).

A solution of benzoyl chloride (0.060 mmol) in chloroform (0.4 mL) was
added to a solution of l-(4-chlorobenzyl)-4-(glycylamino)piperidine (0.050
mmol) and triethylamine (0.070 mmeol) in chloroform (1.0mL). After the reaction
mixture was agitated at room temperature for 2.5 h, (aminomethyl)polystyrene
resin (1.04 rmmol/g, 50 mg, 50 mmol) was added and the mixture was agitated at
room temperature for 12 h. The reaction mixture was filtered and the resin was
washed with dichloromethane {0.5 mL). The filtrate and washing were combined,
dichloromethane (4 mL) was added, and the solution was washed with 2 N agqueous
NaOH solution (0.5 mL) to give 4-(N-benzoylglycyl)amino-l-benzylpiperidine
(compound No. 386) (11.3 mg, 64%): The purity was determined by RPLC/MS (94 %)
ESI/MS m/e 352.0 (M'+H, Cz;HasN3;0;).

Examples 984-1034.
The compounds of this invention were synthesized pursuant to methods of

Example 983 using the corresponding reactant respectively. The ESI/MS data and

yields are summarized in Table 23.

Table 23
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Conrxqpound Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
o.

Example 984 384 |C22 H26 Cl N3 02 400 60.0 quant
Example 985 385 C21 H23 Cl1 N4 04 431 58.7 91
Example 986 387 C25 H27 N3 02 402.5 15.5 17
Example 987 388 C21 H24 N4 04 397.0 16.2 82
Example 988 389 C23 H27 N3 04 410.0 l16.2 79
Example 989 390 C22 H24 F3 N3 02 420.0 17.4 83
Example 5990 391 C22 H23 F4 N3 02 438.0 18.4 84
Example 991 382 C22 H24 F3 N3 03 436.0 17.1 79
Example 992 393 C21 H24 Br N3 02 430.0 18.0 84
Example 993 394 C21 H24 Cl N3 02 386.0 16.4 85
Example 994 3985 C2l H24 Br N3 02 430.0 17.2 80
Example 995 396 C21 H23 F2 N3 02 388.0 15.1 78
Example 996 397 C21 H23 Cl2 N3 02 420.0 11.7 56
Example 997 398 C22 H27 N3 02 366.0 13.1 72
Example 9388 399 C26 H2S N3 02 416.0 15.8 76
Example 9S¢ 400 C22 H26 N4 04 411.0 17.4 85
Example 1000 401 C24 H29 N3 04 424.0 16.9 80
Example 1001 402 C23 H26 F3 N3 02 434.0 17.7 82
Example 1002 403 C23 H25 F4 N3 02 452.0 18.6 82
Example 1003 404 C23 H26 F3 N3 03 450.0 17.8 79
Example 1004 405 C22 H26 Br N3 02 444.0 17.9 81
Example 1005 406 C22 H26 Cl N3 02 400.0 15.5 78
Example 1006 407 C22 H26 Br N3 02 444.0 17.8 80
Example 1007 408 C22 H25 F2 N3 02 402.0 15.6 78
Example 1008 409 C22 H25 Cl2 N3 02 434.0 17.6 81
Example 1009 410 C25 H33 N3 02 408.0 16.2 79
Example 1010 411 C29 H35 N3 02 458.5 18.8 82
Example 1011 412 C25 H32 N4 04 453.0 19.4 86
Example 1012 413 C27 H35 N3 04 466.0 i9.8 85
Example 1013 414 C26 H32 F3 N3 02 476.0 20.2 85
Example 1014 415 C26 H31 F4 N3 02 494.0 20.5 83
Example 1015 416 C26 H32 F3 N3 03 492.0 19.5 79
Example 1016 417 C25 H32 Br N3 02 486.0 19.1 79
Example 1017 418 €25 H32 Cl N3 02 442.0 17.7 80
Example 1018 419 €25 H32 Br N3 02 486.0 20.3 83
Example 1019 420 C25 H31 F2 N3 02 444.0 18.6 84
Example 1020 421 C25 H31 Cl2 N3 02 476.0 19.4 81
Example 1021 422 €25 H33 N3 02 408.0 14.4 71
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Example 1022] 423 |29 H35 N3 02 456.0 16.4 72
Example 1023] 424 |C25 H32 N4 o4 153.0 18.1 80
Example 1024| 425 |c27 H35 N3 04 166.0 16.4 70
Example 1025 426 C26 H32 F3 N3 02 476.0 17.3 73
Example 1026] 427 |C26 H31 F4 N3 02 454.0 15.8 76
Example 1027] 428 |C26 H32 F3 N3 03 452.0 16.4 75
Example 1028 429 C25 H32 Br N3 02 486.0 17.9 74
Example 1029] 430 |C25 H3Z CL N3 02 442.0 15.7 71
Example 1030] 431  |C25 H32 Br N3 02 486.0 17.7 73
Example 1031] 432  |C25 H31 F2 N3 02 444.0 16.6 75
Example 1032] 433 |C25 H31 Cl2 N3 02 476.0 18.7 78
Example 1033] 1016 [C22 H23 CL F3 N3 02 154 32.5+ 53
Example 1034] 1017 |C21 H24 CL N3 02 386 55.2~ quant

*Yield of TFA salt.

Reference Example 16: Preparation of 3-Carbamoyl-1-(4-
chlorobenzyl)piperidine.

A solution of nipecotamide (6.40 g, 50 mmol} in CHi:CN (150 mL) and ethanol
{20 mL) was treated with Et:N (7.0 mL, 50 mmol) and 4~chlorobenzyl chloride (8.05
g, 50 mmol). The reaction mixture was stirred at 50 °C for 16 h. After cooling
to room temperature, saturated aqueous NaHCO, {50 mL) and water (150 mL) was
added to the reaction mixture. The mixture was extracted with ethyl acetate
(150 mL x 3) and the combined organic layers were washed withbrine, dried (Na.S0,)
and concentrated to give a pale red solid. The crude solid was washed with ether

{100 mL) to afford 3~-carbamoyl-1-(4-chlorobenzyl)piperidine (6.98 g, 54%).

Reference Example 17: Preparation of 3~ (Aminomethyl) -1~ (4~
chlorobenzyl)piperidine.

3-Carbamoyl-1-{4~chlorobenzyl)piperidine (3.80 g, 15 mmol} was dis~
solved in THF (30 mL) and 1 M BH,-THF (9.4 mL) was added to the solution. The
reaction mixture was stirred at 70 °C for 15 h. After the mixture was cooled
to 0 °C, 2 N aqueous HCl solution (50 mL} was added and the mixture was stirred
at room temperature for additional 3 h, basicifiedwith 4 N aqueous NaOH sclution,
and extracted with ethyl acetate {100 mL x 3} . The combined extracts were washed
with brine, dried over anhydrous Na,SO,, filtered and concentrated. Column
chromatography (Si0O,, ethyl acetate/EtOH/Et:N = 80/15/5) afforded 3-
{aminomethyl)~1-(4~chlorobenzyl)piperidine (2.05 g, 55%): *H NMR (CDCl., 400
MHz) 6 1.00-1.09 (m, 1 H), 1.50-1.87 {m, 7 H), 1.97-2.06 (m, 1 H), 2.65-2.77
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(m, 2 H), 3.16~3.26 (m, 2 H), 3.32 (s, 2 H), 3.40.(d, J = 13.3 Hz, 1 H), 3.49
(d, J = 13.3 Hz, 1 H), 7.22-7.33 (m, 5 H).

Example 1035: Preparation of 3~{(N-Benzoylglycyl)amino}methyl-1- (4~
chlorocbenzyl)piperidine (Compound No. 434).

A solution of benzoyl chloride (0.060 mmol) in chloroform (0.4 mL) was
added to a solution of 3-{aminomethyl)-1l-(4-chlorobenzyl)piperidine (0.050
mmol) and triethylamine (0.070 mmol)} in chloroform (1.0mL). After the reaction
mixture was agitated at room temperature for 2.5 h, (aminomethyl)polystyrene
resin (1.04 mmol/g, 50 mg, 50 mmol) was added and the mixture was agitated at
room temperature for 12 h. The reaction mixture was filtered and the resin was
washed with dichloromethane (0.5 mL). The filtrate and wa.;,hing were combined,
dichloromethane (4 mlL) was added, and the solution was washed with 2 N aqueous
NaOH solution (0.5 mL) to give 3~{(N-benzoylglycyl)aminolmethyl-1-(4-
chlorobenzyl)piperidine (compound No. 434) (14.7 mg, 74%): The purity was
determined by RPLC/MS (91%); ESI/MS m/e 400 (M +H, C.-H.;C1N;0.).

Examples 1036-1058.
The compounds of this invention were synthesized pursuant to methods of
Example 1035 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 24.

Table 24
Con;lpound Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
o.
Example 1036 435 C26 H28 Cl N3 02 450 16.0 71
Example 1037 436 €22 H25 Cl1l N4 04 445 18.65 85
Example 1038 437 C24 H28 Cl N3 04 458 18.2 79
Example 1039 438 C23 H25 Cl F3 N3 02 468 19.0 81
Example 1040 439 C23 H24 Cl F4 N3 02 486 20.2 83
Example 1041 440 €23 H25 Cl1 F3 N3 03 484 18.9 78
Example 1042 141 C22 H25 Br Cl N3 02 478 19.2 80
Example 1043 442 C22 H25 Cl2 N3 02 434 17.3 80
Example 1044 443 C22 H25 Br Cl N3 02 478 1.8 7%
Example 1045 444 C22 H24 Cl F2 N3 02 436 16.7 77
Example 1046 445 C22 H24 Cl3 N3 02 468 17.9 76
Example 1047 446 C23 H28 Cl1 N3 02 414 14.6 71
Example 1048 447 C27 H30 Cl1 N3 02 464 17.0 73
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Example 1049 448 C23 H27 Cl N4 O4 459 18.5 85
Example 1050 449 C25 H30 Cl1 N3 04 47-2 17.1 72
Example 1051 450 C24 H27 Cl F3 N3 02 482 19.4 81
Example 1052 451 C24 H26 Cl F4 N3 02 500 18.2 73
Example 1053 452 C24 H27 Cl F3 N3 03 498 18.8 76
Example 1054 453 C23 H27 Br Cl N3 02 492 19.4 79
Example 1055 454 C23 H27 Cl2 N3 02 448 16.5 74
Example 1056 455 C23 H27 Br Cl N3 02 492 19.3 78
Example 1057 456 C23 H26 Cl F2 N3 02 450 17.1 76
Example 1058 457 C23 H26 C13 N3 02 482 16.9 70
Reference Example 18: Preparation of 4-{Aminomethyl) -1~ (4-

chlorobenzyl)piperidine.

A solution of 4- (aminomethyl)piperidine (7.00 g, 61.3 mmol) in CH-CN {100
mL) was treated sequentially with K.CO: (3,02 g) and 4-chlorobenzyl chloride (3.52
g, 21.8 mmol). The reaction mixture was heated to 60 °C for 16 h, cooled to
25 °C and concentrated. The residue was partitioned between CH,Cl-. (75 mL) and
water (50 mL), and was washed with water (2 x 50 mL) and brine (1 % 50 mL). The
organic phase was dried (MgS0;) and concentrated. Chromatography (S1i0., 4%

H,0~‘PrOH) afforded 4- (aminomethyl)-1- (4-chlorobenzyl)piperidine (3.58 g, 69%).

Example 1059: Preparation of 4-{(N-Benzoylglycyl)amino}lmethyl-1l- (4~
chlorobenzyl)piperidine (Compound No. 458).

A solution of 4- (aminomethyl)-1-(4-chlorobenzyl)piperidine (50 mg, 0.21
mmol) in CH.Cl. (1 mL) was treated with hippuric acid (38 mg, 0.21 mmol), EDCI
(48 mg, 0.24 mmol), HOBt (31 mg, 0.23 mmol) and Et3;N (38 puL, 0.27 mmol}. The
reaction mirxture was stirred for 16 h at 25 °C, diluted with 1 nL of CH-Cl., washed
with 2 N aqueous NaOH solution (2 x 0.75 mL), dried (MgS0O,) and concentrated.
Chromatography (Si0,, 6 to 8% CH:OH/CH:Cl. gradient elution) afforded 4-{ (N-
benzoylglycyl)amino)methyl-1-(4-chlorobenzyl)piperidine (compound No. 458)
which was treated with TFA to give a TFA salt (105 mg, 97%): The purity was
determined by RPLC/MS (85%); ESI/MS m/e 400 (M'+H, C:-Ha3ClN;0.).

Examples 1060-1086.
The compounds of this invention were synthesized pursuant to methods of
Example 1059 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 25.
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Table 25
Compound| Molecular Formula |[ESI/MS m/e|Yield (mg)| Yield (%)
No.
Example 1060 459 C23 H28 Cl N3 02 414 B6~ 78
Example 1061 460 C23 H28 Cl N3 02 414 55 quant
Example 1062 461 €23 H25 C1 F3 N3 02 468 65 quant
Example 1063 462 C23 H28 Cl N3 02 414 61 quant
Example 1064 463 C23 H28 Cl N3 02 414 54 quant
Example 1065 464 C25 H32 Cl N3 05 490 56 quant
Example 1066 465 C21 H 25 C1l N4 02 401 38 96
Example 1067 466 C22 H25 Cl N4 04 445 15 34
Example 1068 557 C23 H28 Cl1 N3 02 414 +58* €6
Example 1069 558 C23 H 28 Cl N3 02 414 55 quant
Example 1070 618 C25 H32 Cl N3 02 442 58 quant
Example 1071 686 C26 H34 Cl N3 02 456 62 quant
Example 1072 749 C34 H37 Cl1 N4 02 569 7.2* 18
Example 1073 750 C24 H30 Cl1 N3 03 444 4.7+ 14
Example 1074 840 C24 H29 Cl N2 02 413 52+ 58
Example 1075 841 C23 H27 Cl N2 02 399 52 quant
Example 1076 842 C23 H26 Cl2 N2 02 433 55 guant
Example 1077 843 C25 H31 Cl1 N2 O2 427 58 quant
Example 1078 844 C24 H29 Cl N2 02 413 56 guant
Example 1079 845 €24 H2% Cl N2 04 S 477 62 quant
Example 1080 846 C29 H31 Cl N2 03 491 43 ge
Example 1081 847 C24 H28 Cl F N2 03 447 54 quant
Example 1082 848 C25 H31 Cl N2 02 427 47 guant
Example 1083 849 C25 H31 Cl N2 04 459 55 quant
Example 1084 850 C22 H27 Cl N2 03 s 435 46 quant
Example 1085 873 C20 H28 C1 N3 02 378 44.8 quant
Example 1086 874 €23 H27 Cl1l2 N3 03 464 51 quant

*Yield of TFA salt.

Reference Example 19: Preparation of 1-(4-Chloxobenzyl)-4-{(N-(3,3-
diphenylpropyl)aminomethyl }piperidine.

4- (Aminomethyl)-1- (4-chlorobenzyl)piperidine (120 mg) was alkylated
with 3,3-diphenylpropyl methanesulfonate (1.0 equiv.) in the presence of Nal
(2.6 equiv.) in CH.CN at 70 °C for 16 h. General workup and column chromatography
(S10-) afforded 1-(4-chlorobenzyl)-4-{N-{(3,3-
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diphenylpropyl)aminomethyl)piperidine (118 mg, 54%): Thepuritywas determined
by RPLC (98%).

Reference Example 20: Preparation of 1-(4-Chlorobenzyl)-4-(N-(2,2-
diphenylethyl) aminomethyl }piperidine.

Reductive amination of 4-(aminomethyl)-1-(4-chlorobenzyl)piperidine
(120 mg) with 2,2-diphenylacetaldehyde (0.66 equiv.)and polymer-supported
borohydride in methanol at 25 °C for 16 h, followed by general workup and column
chromatography (si0-}) afforded 1-(4-chlorobenzyl)~4-{N-(2,2~-
diphenylethyl)aminomethyl}piperidine {70 mg, 49%): The purity was determined
by RPLC (98%).

Example 1087: Preparation of 4-{N-(N-Benzoylglycyl)-N- (2,2~
diphenylethyl)aminomethyl}~1-(4-chlorecbenzyl)piperidine (Compound No. 524).

A solution of 1-(4-chlorobenzyl)-4-(N-(2,2-
diphenylethyl)aminomethyl}piperidine (0.084 mmol) in CH,Cl. was treated with
hippuric acid (1.1 equiv.}, HBTU (1.1 equiv.}, HOBt (1.1 equiv.). The reaction
mixture was stirred at 40 °C for 24 h. General workup and preparative TLC {SiO,)
afforded 4-{N- (N-benzoylglycyl}-N-(2,2-diphenylethyl) aminomethyl)~-1- (4-
chlorobenzyl)piperidine (Compound No. 524) (8.5 mg, 17%): The purity was
determined by RPLC/MS (98%); ESI/MS m/e 580 (M'+H, C;gHisCLIN;0-),

Examples 1088-1090.
The compounds of this invention were synthesized pursuant to methods of
Example 1087 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 26.

Table 26
Compound| Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
No.
Example 1088 521 C38 H3% Cl F3 N3 02 662 5.5 10
Example 1089 522 C37 H37 Cl F3 N3 02 648 8.6 16
Example 1090 523 C37 H40 Cl N3 02 594 4.8 10

Reference Example  21: Preparation of 1-(4-Chlorcbkenzyl) -4-
{ (valylamino)methyl }piperidine,
A solution of 4~ (aminomethyl)-1-(4-chlorocbenzyl)piperidine (1.0 g, 4.2
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mmol) in CH.Cl:. (21 mlL) was treated with Et:N (0.76 mL, 5.44 mmol), dl-N-
(tert-butoxycarbonyl)valine (1.09 g, 5.03 mmol), EDCI (883 mg, 4.61 mmol} and
HOBt (623 mg, 4.61 mmol). The reaction mixture was stirred at 25 °C for 16 h.
The resulting solution was diluted with CH,Cl: (20 mL), and washed with 2 N NaOH
solution (2 x 20 mL}, brine (1 x 20 mL) and dried (MgSOy). Concentration and
chromatography {Si0O., 3% CH;OH/CH.Cl.) afforded l-({4-chlorobenzyl)-4-[{ (N-
Boc-valyl)aminojmethyl]}piperidine (1.1 g, 60%) as a pale amber oil: ESI/MS m/e
438 (M'+H).

1-(4-Chlorobenzyl)-4-[| (N-Boc-valyl)amino}methyl]piperidine (1.1 g,
2.51 mmol) was dissolved in 3 M HCl-CH;OH solution (25 mL) and stirred at 25
°C for 1 h. The reaction mixture was concentrated and the resulting salt was
dissolved in 3:1 ‘BuOH-H,O (25 mL). Anion (OH') exchange resin was added until
the solution was slightly basic. Filtration and concentration afforded 1-
{4-chlorobenzyl)-4-((valylamino)methyl)piperidine (819 mg, 97%) which required
no further purification: RPLC (97%); ESI/MS 338.1 (M'+H, C;sH:eClN;0)}.

Other 4-{(acylamino)methyl)-1-{4-chlorobenzyl)piperidines were also
synthesized pursuant to methods of Reference Example 20 using the corresponding
reactant respectively.

1-(4-chlorobenzyl)-4-{ (glycylamino)methyl}piperidine: 0.830gqg, 67% (2
steps); ESI/MS 269 (M'+H).

1-(4~-chlorobenzyl)-4-{ (serylamino)methyl)piperidine: 0.286 g, 20% (2
steps); ESI/MS 326 (M'+H).

4-{(alanylamino)methyl}-1-(4~chlorobenzyl)piperidine: 1.20 g, 65% (2
steps); ESI/MS 310 (M'+H).

1-{(4-chlorobenzyl)-4-{ (prolylamino)methyl )piperidine: 1.48 g, 86% (2
steps); ESI/MS 336 (M'+H).

1-{4~chlorobenzyl)—~4-{ (glutaminylamino)methyl}piperidine: 0.830 g,
27% (2 steps); ESI/MS 367 (M'+H).

1-(4-chlorobenzyl)~4-{ ({2-methylalanyl)amino)methyl}piperidine:

2.24 g, 62% (2 steps); ESI/MS 324 (M'+H).

1- (4-chlorobenzyl)~4-{ ( (O-methylseryl)amino)methyl}piperidine:
0.686 g, 38% (2 steps); ESI/MS 340 (M +H).

1- (4-chlorobenzyl)~4-( ({1~
aminocyclopropylcarbonyl)amino)methyl)piperidine: 2.03 g, 82% (2 steps);
ESI/MS 322 (M'+H).

1- (4-chlorobenzyl)-4-{ (leucylamino)methyl}piperidine: 1.30 g, 58% (2
steps); ESI/MS 352 (M'+H).
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1-(4-chlorobenzyl)-4-{{(O-benzylseryl)amino)methyl}piperidine: 1.34
g, 56% (2 steps); ESI/MS 416 (M'+H).

Reference Example 22: Preparation of 1-(tert-Butoxycarbonyl)-4-{{N-
(9-fluorenylmethyloxycarbonyl)glycyl}aminomethyl]lpiperidine.

A solution of 4-(aminomethyl)-1-(tert-butoxycarbonyl)piperidine (5.72
g) in CH,Cl- (150 mlL) was treated with Et;N (3.51 gq), N-(9-
fluorenylmethyloxycarbonyl)glycine (7.93 g, 26.7 mmol), EDCI (3.80 g) and HOBt
{(4.33 g). After the reaction mixture was stirred at room temperature for 5 h,
the mixture was washed with water (100 mL x 3) and brine (100 mL x 2}, dried
over anhydrous sodium sulfate, filtered, and concentrated. Recrystallization
from CH.CN/CH;OH (150 mL/1 mL) at 0 °C afforded 1-(tert.—Butoxycarbonyl)—4-
[{N-(9-flucrenylmethyloxycarbonyl)glycyl)aminomethyl])piperidine (5.75¢g, 44%)

as pale yellow crystals.

Reference Example 23: Preparation of 4-[{N-(9~-
Fluorenylmethyloxycarbonyl)glycyl}aminomethyl]piperidine,

To 1- (tert-Butoxycarbonyl)-4-[{N- {9~
fluorenylmethyloxycarbonyl)glycyl)aminomethyl]lpiperidine (3.17 g, 6.42 mmol)
was added 4 N HCl in dioxane (50mL). The solutionwas stirredat roomtemperature
for 5 h. The reaction mixture was concentrated to give d4-[(N-(9-
fluorenylmethyloxycarbonyl)glycyl)aminomethyl]piperidine (3.85 g) as a white

solid. The product was used without further purification.

Reference Example 24: Preparation of 4-[{N-(9-
Fluorenylmethyloxycarbonyl)glycyl}aminomethyl] -1- (4~
methylthiobenzyl)piperidine.

To A solution of 4-[{{N-(9~
fluorenylmethyloxycarbonyl)glycyl)aminomethyl)piperidine (1.00 g, 2.33 mmol)
in 1% ACOH/DMF (15mL) were added 4-methylthiobenzaldehyde (1.24 g) and NaBH (OAc):
(2.56 g). The reaction mixture was stirred at 60 °C for 1 h, cooled to rocom
temperature, and concentrated. Saturated aqueous NaHCO; solution {50 mL) was
added and the mixture was extracted with AcOEt (50 mL x 2) . The combined extracts
were dried over anhydrous sodium sulfate, filtered, and concentrated. Column
chromatography (sio2, 5%-10% CH.OH/CH-C1:) afforded 4-[{N-(9-
fluorenylmethyloxycarbonyl)glycyl}aminomethyl])-1-(4-

methylthiobenzyl)piperidine (602 mg) as a colorless oil.
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Reference Example 25: Preparation of .1-(4-Ethylbenzyl)-4-[{N-(5-
fluorenylmethyloxycarbonyl)glycyl laminomethyl]piperidine.

To A solution of 4-[{N-(9-
fluorenylmethyloxycarbonyl)glycyl}aminomethyl])piperidine (1.00 ¢, 2.33 mmol)
in 2.5% AcOH/CHi;OH (80 mL) were added 4-ethylbenzaldehyde (1.09 g, 8.16 mmol)
and NaBH:CN (6.59 g, 10.5 mmol). The reaction mixture was stirred at 60 °C for
13 h. After the mixture was cooled to room temperature, 1 N aqueous NaOH solution
(50 mL) and dichloromethane (50 mL) were added. The organic layer was separated
and the aqueous layer was extracted with dichloromethane (50 mL x 3). The
combined organic layers were washed with brine, dried over anhydrous sodium
sulfate, filtered, and concentrated. Column chromatography (Si02, CH.OH/AcCOEt
2 : 8) afforded 1- (4-ethylbenzyl) -4-[ {N-(9-
fluorenylmethyloxycarbonyl)glycyl)aminomethyl]lpiperidine (740 mg, 62%).

Reference Example 26: Preparation of 4-~{(Glycylamino)methyl}-1-(4-
methylthiobenzyl)pipexridine.

A solution of 4-[{N-(9-
fluorenylmethyloxycarbonyl)glycyl)aminomethyl] -1~ (4~
methylthiobenzyl)piperidine (590 mg) and piperidine (1 mL) in DMF (4 mlL) was
stirred at room temperature for 2 h. Concentration and column chromatography
(S102, EtsN : CH3OH : CHaCl- =1 : 1 : 9) afforded 4-((glycylamino}methyl)-1-
(4-methylthiobenzyl)piperidine (365 mg) as a white solid: 'H NMR (CDCl;, 270 MHz)
§1.25(dd, J =12 Hz, 4.1 Hz, 2 H), 1.34(dd, J = 12 Hz, 4.1 Hz, 2 H), 1.51 (br-s,
2 H), 1.66 {(d, J =12 Hz, 2 H), 1.77 {(d, J =7.3 Hz, 1 H), 1.94 (¢, J = 9.5 Hz,
2 H), 2.48 (s, 3 H), 2.80 (d, J = 12 Hz, 2 H), 3.18 (t, J = 6.2 Hz, 2 H), 3.35
(s, 2 H), 3.45 (s, 2 H), 7.18-7.29 {(m, 4 H), 7.35 (br-s, 1 H).

1-(4-Ethylbenzyl)-4-[(glycylamino)methyl)piperidine was also synthe-
sized pursuant to methods of Reference Example 25 using the corresponding

reactant: 333 mg, 79%.

Reference Example 27: Preparation of 4-{(glycylamino)methyl}-1-(4-
flueorocbenzyl)piperidine.

A solution of 4-[(N-(9-
fluorenylmethyloxycarbonyl)glycyl)aminomethyl]lpiperidine {1.50 g, 3.49 mmol),
4-fluorobenzyl bromide (0.478 mL, 3.84 mmol), and Et:N (1.47 mL, 10.5 mmol) in
CH;CN (200 mL) was stirred at room temperature for 13 h and concentrated. Column

chromatography (sio2, 10% CH.OH/CH-C1:) afforded 4-[{N-(S-
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fluorenylmethyloxycarbonyl)glycyl}aminomethyl]-1=- (4~
fluorobenzyl)piperidine.

A solution of the 4-[{N-(9-
fluorenylmethyloxycarbonyl)glycyl}aminomethyl}-1-(4~-fluorobenzyl)piperidine
and piperidine (5 mL) in DMF (5 mL) was stirred at room temperature for 17 h.
Concentration and column chromatography (SiO., Et:N : CH;OH : CH,Cl. = 0.5: 2 :
8) afforded 4-{{glycylamino)methyl)-1-(4-£fluorobenzyl)piperidine (453 ng,
46%) .

Reference Example 28: Preparation of 4-{(glycylamino)methyl}-1-{4-
(N-phenylcarbamoyl)benzyl }piperidine.

To a mixture of 4-[ (N-(9-
fluorenylmethyloxycarbonyl)glycyl}aminomethyl]piperidine (1.27 g, 2.96 mmol}),
EtsN (1.25 mL, 8.88 mmol), KI (50 mg, 0.30 mmol) and CH3;CN (200 mL) was added
dropwise a solution of 4-(N-phenylcarbamoyl)benzyl chloride (800 mg, 3.26 mmol)
in CH;CN (100 mL). The mixture was stirred at room temperature for 19 h and at
60 °C for 5 h. Concentration and column chromatography (Si0O,, 5% CH,OH/CH,Cl.-
Et;N : CH;OH : CHyCl; = 2 : 2 : 96) afforded 4-{(glycylamino)methyl}-1-({4~
(N-phenylcarbamoyl)benzyl}piperidine (340 mg, 30%).

Example 1091: Preparation of 1-(4-Chlorobenzyl) -4-[(N-(3~-
cyanobenzoyl)valyl}aminomethyl]piperidine (Compound No. 619).

A solution of 1-(4-chlorobenzyl)-4-{(valylamino)methyl}piperidine (20
mg, 0.059 mmol} i1n CH,Cl. {0.60 mlL) was treated with Et:N (0.011 mL, 0.077 mmol),
m-cyanobenzoic acid (28 mg, 0.071 mmol), EDCI (13 mg, 0.065 mmol) and HOBt (9
mg, 0.065 mmol). The reaction mixture was stiéred at 25 °C for 16 h. The
resulting solution was diluted with CH;Cl. (0.75 mL), washed with 2 N aqueous
NaOH solution (2 x 0.75 mL) and dried by filtration through a PTFE membrane.
Concentration afforded the l1-(4-chlorobenzyl) -4~ {N-(3-
cyanobenzoyl)valyl)}aminomethyl)piperidine (compound No. 619) (24.2 mg, 88%)
which required no further purification: The purity was determined by RPLC/MS

{85%) ; ESI/MS m/e 467 (M'+H, CzH,;CI1N,O:).

Examples 1092-1543.
The compounds of this invention were synthesized pursuant to methods of
Example 1091 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 27.
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Table 27
Con;lpound Molecular Formula ESI/MS m/elYield (mg)| Yield (%)
o.
Example 1092 467 C22 H25 Br Cl N3 02 478 11 46
Example 1093 468 C24 H31 Cl N4 02 443 g 41
Example 1094 469 C23 H28 Cl N3 03 430 7 27
Example 1095 470 C23 H25 Cl N4 02 425 21 quant
Example 1096 471 C24 H28 Cl N3 04 458 7 29
Example 1097 472 C29 H31 N3 03 504 5+ 21
Example 1098 473 C24 H28 Cl N3 03 442 16 71
Example 1099 474 C23 H25 Cl1 F3 N3 02 468 14 60
Example 1100 475 C25 H32 Cl1 N3 02 442 * 5 22
Example 1101 476 C22 H25 Cl1l N4 04 445 4 17
Example 1102 477 C25 H32 Cl N3 03 458 10+ 36
Example 1103 478 C21 H27 Cl N4 02 403 9 47
Example 1104 479 C20 H24 Cl N3 03 390 17 87
Example 1105 480 C20 H23 Br Cl N3 03 470 23 quant
Example 1106 481 C20 H24 Cl1 N3 02 s 406 7 33
Example 1107 482 C21 H26 C1 N3 02 S 420 9 45
Example 1108 483 C21 H26 Cl N3 02 s 420 8 40
Example 1109 484 C24 H27 Cl1 N4 o2 439 9* 34
Example 1110 485 C24 H24 Cl F6é6 N3 02 536 13 49
Example 1111 486 C23 H25 Cl1 N4 02 425 16 74
Example 1112 487 C22 H25 Cl2 N3 02 434 5 24
Example 1113 488 C22 H27 Cl N4 02 415 7 32
Example 1114 489 C24 H24 Cl F6 N3 02 536 21 78
Example 1115 490 C24 H30 Cl1l N3 03 444 8 35
Example 1116 491 C23 H24 Cl1 F4 N3 02 486 19 79
Example 1117 492 C23 H25 Cl F3 N3 03 484 16 76
Example 1118 493 C23 H24 Cl2 F3 N3 02 502 23 92
Example 1119 494 C23 H24 Cl F4 N3 02 486 19 79
Example 1120 495 C23 H24 Cl F4 N3 02 486 20 83
Example 1121 496 C23 H24 Cl F4 N3 02 486 12 48
Example 1122 497 C25 H32 Cl N3 03 458 4 16
Example 1123 498 C23 H26 Cl F3 N4 02 483 13 52
Example 1124 499 C24 H31 Cl N4 02 443 8 36
Example 1125 500 C23 H28 C1 N3 03 430 10 48
Example 1126 501 C22 H24 Br Cl N4 04 523 10 39
Example 1127 502 C22 H24 C1 F N4 04 463 4 17
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Example 1128 503 C22 H24 Cl2 N4 o4 475 12 52
Example 1129| 504  |C24 H30 Cl N3 04 360 11 T3
Example 1130 505 C22 H24 Br Cl N4 04 523 2 8
Example 1131 506 C20 H23 €1 N4 05 435 2 10
Example 1132| 507  |C21 H26 Cl N3 03 404 9 i1
Example 1133 508 C24 H26 Cl1 N3 02 s 456 1 3
Example 1134] 509  |C20 H23 Br Cl N3 02 § 464 12 18
Example 1135 510 C22 H28 Cl N3 03 418 9 44
Txample 1136 511 €24 H32 Cl N3 03 446 9 40
Example 1137 512 €25 H29 Cl1 N4 02 453 10 45
Example 1138 513 C24 H28 Cl N3 03 442 9 41
Example 113S 514 C26 H34 Cl N3 02 456 11 49
Example 1140 515 C23 H28 Cl N3 03 430 5 24
Example 1141 525 C23 H28 Cl1 N3 04 s 478 20 85
Example 1142 526 C20 H24 Cl1l N3 03 3¢0 6 31
Example 1143 527 C20 H24 C1l N3 02 s 406 8 39
Example 1144 528 C25 H30 Cl F3 N4 04 543 28.2 95
Example 1145 529 C20 H23 Cl1 N4 04 s 451 9 39
Example 1146 530 C31 H33 Cl N4 02 529 5 17
Example 1147 531 C21 H26 Cl N3 03 S 436 8 37
Example 1148 532 C22 H28 Cl N3 03 418 8 40
Example 1149 533 C21 H26 Cl N3 03 404 6 32
Example 1150 534 C21 H25 Cl N4 05 449 5 20
Example 1151 535 C22 H26 C1l N3 03 S 448 8 37
Example 1152 536 C23 H31 C1 N4 02 431 6 28
Example 1153 537 C25 H34 Cl1 N3 03 460 8 34
Example 1154 538 €27 H30 Cl N3 03 480 S 36
Example 1155 539 C22 H25 C1 F3 N3 03 472 18 75
Example 1156 540 C25 H29 Cl N4 02 453 8 36
Example 1157 541 C22 H26 C1 NS5 04 460 2.4 10
Example 1158 542 C24 H30 Cl N3 02 428 4.6* 51
Example 1159 543 C24 H30 Cl N3 02 428 20.6" 71
Example 1160 544 C22 H25 Cl F N3 02 418 15.8* 56
Example 1161 545 C22 H24 C1l3 N3 02 468 7.3* 23
Exarple 1162 546 C22 H24 C13 N3 02 468 17.4~ 55
Example 1163 547 C22 H24 C13 N3 02 468 14.1~ 44
Example 1164 548 C22 H24 Cl1l3 N3 02 468 6.8* 22
Example 1165 549 C22 H24 Cl2 N4 04 479 5.7* 18
Example 1166 550 C22 H24 Cl2 N4 O4 479 ig.9* 58
Example 1187 551 C24 H30 Cl N3 02 428 14.2~ 49
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Example 1168 552 €24 H27 Cl F3 N3 02 482 30.6* 94
Example 1169 553 C25 H26 Cl F6 N3 02 550. 38.0* quant
Example 1170 554 C24 H26 Cl F N4 02 457 0.9+ 3
Example 1171 555 C24 H26 Cl2 N4 02 473 11.1+ 35
Example 1172 556 C25 H29 Cl N4 02 453 12.5+ 41
Example 1173 559 €25 H26 Cl F6 N3 02 550 15 72
Example 1174 560 C24 H27 Cl1 N4 02 439 12 68
Example 1175 561 C23 H27 Br Cl N3 02 494 14 73
Example 1176 562 C23 H27 Cl2 N3 02 448 13 75
Example 1177 563 C25 H26 Cl F6 N3 02 550 14 66
Example 1178 564 C25 H32 Cl1 N3 03 458 5 28
Example 1179 565 €24 H26 Cl F4 N3 02 500 12 61
Example 1180 566 C24 H27 Cl F3 N3 03 498 .12 62
Example 1181 567 C24 H26 Cl2 F3 N3 02 516 12 61
Example 1182 568 C24 H26 Cl F4 N3 02 500 15 77
Example 1183 569 C24 H26 Cl F4 N3 02 500 11 59
Example 1184 570 C24 H26 Cl F4 N3 02 500 16 84
Example 1185 571 C26 H34 Cl N3 03 472 14 77
Example 1186 572 C24 H28 Cl F3 N4 02 487 11 55
Example 1187 573 C21 H25 Br Cl N3 02 s 500 12 64
Example 1188 574 C21 H25 Br Cl N3 02 § 500 15 75
Example 1189 575 C25 H34 C1 N3 03 460 l6 87
Example 1190 576 C22 H28 Cl N3 02 82 466 13 71
Example 1191 577 C22 H28 Cl N3 03 418 12 72
Example 1192 578 C25 H28 Cl N3 02 S 470 15 81
Example 1193 579 C25 H29 C) N4 02 453 17 94
Example 1194 580 C22 H28 Cl N3 02 S 434 15 91
Example 1195 581 C21 H26 Cl N3 02 s 420 13 80
Example 1196 582 C22 H28 Cl N3 02 s 434 10 5%
Example 1197 583 C26 H31 Cl N4 02 467 6 31
Example 1198 584 C30 H32 Cl N3 03 518 18 92
Example 1189 585 C24 H27 Cl N4 02 439 14 85
Example 1200 586 €23 H27 C1l2 N3 02 448 17 97
Example 1201 587 C24 H27 Cl F3 N3 02 482 7 91
Example 1202 588 C23 H29 C1 N4 02 429 5 29
Example 1203 589 C27 H36 Cl N3 02 470 4 24
Example 1204 590 C26 H34 Cl N3 02 456 6 36
Example 1205 591 C25 H33 Cl1l N4 02 457 7 38
Example 1206 592 C24 H30 Cl1 N3 03 444 4 20
Example 1207 593 C24 H30 C1l N3 03 444 2 14
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Example 1208 594 C23 H28 Cl N3 03 430 4 25
Example 1209 595 C25 H30 Cl N3 04 472. 7 38
Example 1210 596 C25 H30 Cl N3 03 456 7 40
Example 1211 597 C25 H30 Cl N3 03 456 15 85
Example 1212 598 C21 H26 Cl1 N3 03 404 15 94
Example 1213 599 C22 H2%8 Cl N4 02 417 5 30
Example 1214 €00 C21 H25 Br Cl1 N3 03 484 6 34
Example 1215 601 C24 H30 Cl N3 03 444 5 28
Example 1216 602 C25 H33 C)l N4 02 457 5 28
Example 1217 603 C23 H29 Cl N4 02 429 4 22
Example 1218 604 €21 K27 C1 N4 02 403 9 58
Example 1219 605 C21 H26 Cl N3 03 404 17 87
Example 1220] 606  |C2L H26 CL N3 02 S 120 15 71
Example 1221 607 C22 H28 Cl N3 03 s 450 31 quant
Example 1222 608 C23 H30 Cl N3 03 432 17 80
Example 1223 609 €22 H28 Cl N3 O3 418 18 89
Example 1224 610 C23 H28 Cl N3 03 s 462 20 86
Example 1225 611 C26 H36 Cl N3 ©3 474 21 90
Example 1226 612 C28 H32 Cl N3 03 494 20 84
Example 1227 613 C23 H27 Cl F3 N3 03 486 19 81
Example 1228 614 C24 H33 Cl N4 02 445 23 quant
Example 1229 615 C25 H29 Cl N4 02 453 4 20
Example 1230 616 C32 H35 Cl1 N4 02 543 11 40
Example 1231 617 C25 H27 Cl F3 N3 02 482 6.7 37
Example 1232 620 C25 H31 Br Cl N3 02 520 15 49
Example 1233 621 €25 H31 Cl2 N3 02 476 18 64
Example 1234 622 C27 H37 Cl N4 02 485 14 50
Example 1235 623 C26 H34 Cl N3 03 472 19 69
Example 1236 624 C25 H31 Cl N4 04 487 21 73
Example 1237 625 C25 H33 Cl1 N4 02 457 19 69
Example 1238 626 C27 H30 Cl F6 N3 02 578 8 25
Example 1239 627 €27 H36 Cl1 N3 03 486 16 55
Example 1240 628 C27 H34 Cl N3 04 500 24 80
Example 1241 629 C26 H30 Cl F4 N3 02 528 18 56
Example 1242 630 C26 H31 Cl F3 N3 03 526 21 68
Example 1243 631 €26 H30 Cl2 F3 N3 02 544 15 48
Example 1244 632 C26 H30 Cl F4 N3 02 528 13 41
Example 1245 633 C26 H30 C1 F4 N3 02 528 20 63
Example 1246 634 C26 H30 Cl F4 N3 02 528 19 62
Example 1247 635 C28 H38 Cl N3 03 500 11 36
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Example 1248 636 C26 H34 Cl N3 02 456 21 89
Example 1249| 637  |C26 H31 CL F3 N3 02 510 70 55
Example 1250 638 C26 H31 Cl N4 02 467 15 57
Example 1251 639 C27 H37 Cl N4 02 485 19 3
Example 1252 640 C26 H34 Cl N3 03 472 16 3
Example 1253 641 €27 H34 Cl N3 04 500 18 59
Example 1254 642 C32 H36 Cl N3 03 546 24 73
Example 1255 643 C26 H31 Cl F3 N3 02 510 16 54
Example 1256 644 C29 H40 Cl N3 02 498 18 61
Example 1257 645 C25 H33 Cl N4 02 457 22 78
Example 1258 646 C26 H34 Cl N3 03 472 13 47
Example 1259 647 C27 H34 C1 N3 O3 500 13 46
Example 1260 648 C28 H38 Cl N3 02 484 17 60
Example 1261 649 C28 H38 Cl N3 03 500 12.5 42
Example 1262 650 C32 H36 C1 N3 03 546 1+ 2
Example 1263 651 C28 H35 Cl N4 02 495 4+ 12
Example 1264 652 C25 H31 C1 N4 04 487 5* 14
Example 1265 653 C30 H42 Cl N3 03 528 1+ 3
Example 1266 654 C27 H34 Cl N3 03 484 7* 21
Example 1267 655 C26 H32 Cl F3 N4 02 525 6* 16
Example 1268 656 €23 H30 Cl N3 03 432 6* 18
Example 1269 657 €23 H30 C1l N3 02 S 448 4~ 13
Example 1270 658 C27 H33 Cl N4 02 48 1+ 4
Example 1271 659 C23 H29 C1 N4 04 s 493 4> 10
Example 1272 660 C34 H39 Cl N4 ©2 571 3* 7
Example 1273 661 C24 H32 C1 N3 O3 s 478 3+ 7
Example 1274 662 €25 H34 Cl1 N3 03 460 2+ €
Example 1275 663 C24 H32 Cl N3 03 446 2* 5
Example 1276 664 C24 H31 Cl N4 05 491 2% 5
Example 1277 665 €25 H32 C1 N3 03 5 490 1~ 3
Example 1278 666 C26 H37 Cl N4 02 473 3+ 7
Example 1279 667 C30 H36 Cl N3 03 522 3+ 7
Example 1280 668 C25 H31 Cl F3 N3 03 514 2+ 6
Example 1281 669 C24 H33 Cl N4 02 445 15+ 45
Example 1282 670 C23 H29 Br Cl N3 03 510 3+ 7
Example 1283 671 €23 H29 Cl N4 05 4717 2* 5
Example 1284 672 C23 H31 Cl N4 02 431 2+ 7
Example 1285 673 C23 H30 Cl N3 02 s 448 2* 6
Example 1286 674 €24 H32 Cl N3 02 s 462 3+ 9
Example 1287 675 €24 H32 Cl N3 02 S 462 1+ 4
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Example 1288 67€ C27 H33 Cl N4 02 482 2* 6
Example 1289| 677 |C28 H35 CL N4 02 195 7L 3
Example 1290 678 C24 H32 C1l N3 03 446 3+ 9
Example 1291 679 C27 H32 Cl N3 02 s 498 1+ 3
Example 1292 680 C23 H29 Br Cl N3 02 5§ 526 2% 6
Example 1293 681 C25 H34 Cl N3 03 460 2+ 5
Example 1294 682 C27 H38 Cl N3 03 488 2* 4
Example 1285 683 C24 H32 Cl N3 02 82 494 1* 4
Example 1296 684 C26 H36 Cl N3 04 s2 554 2% 5
Example 1297 685 C24 H32 Cl N3 04 s2 526 3+ 7
Example 1298 687 C25 H30 Cl N3 02 440 24 guant
Example 1299 688 C27 H2B Cl F6 N3 02 576 28 98
Example 1300 689 C26 H29 C1l N4 02 465 23 99
Example 1301 650 C25 H29 Br Cl N3 02 518 26 99
Example 1302 691 C27 H35 Cl N4 02 483 24 87
Example 1303 692 C26 H32 Cl N3 03 470 24 guant
Example 1304 693 C27 H28 Cl F6 N3 02 576 16 55
Example 1305 694 C27 H34 Cl1 N3 03 484 25 quant
Example 1306 695 C27 H32 C1l N3 o4 498 12 47
Example 1307 696 C26 H29 Cl F3 N3 03 524 25 95
Example 1308 697 C26 H29 Cl N4 02 465 15 64
Example 1309 698 €27 H35 Cl N4 02 483 24 quant
Example 1310 699 C26 H32 Cl1 N3 03 470 26 quant
Example 1311 700 C27 H32 C1l N3 ©o4 498 15 62
Example 1312 701 C27 H32 Cl N3 03 482 11 44
Example 1313 702 C26 H2S Cl F3 N3 02 508 23 94
Example 1314 703 C28 H36 Cl N3 02 482 26 quant
Example 1315 704 C25 H29 Cl N4 O4 485 11 43
Example 1316 705 €24 H30 C1l N3 02 s 460 25 quant
Example 1317 706 C24 H30 Cl N3 02 § 460 25 quant
Example 1318 707 C26 H29 Cl F3 N3 02 508 15 55
Example 1319 708 C23 H27 Br Cl1 N3 02 s 526 25 92
Example 1320 709 C24 H30 Cl N3 02 82 492 26 quant
Example 1321 710 C23 H27 Br Cl N3 02 S 526 25 94
Example 1322 711 C25 H32 Cl1 N3 03 458 26 quant
Example 1323 712 C27 H30 Cl1 N3 02 s 496 26 quant
Example 1324 713 C24 H30 Cl N3 03 444 26 quant
Example 1325 714 C28 H33 Cl1 N4 02 493 12 50
Example 1326 715 C23 H28 C1 N3 02 5 446 24 quant
Example 1327 716 C27 H31 Cl N4 02 479 32 quant
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Example 1328 717 C23 H27 Cl N4 05 475 23 95
Example 1329] 718 |C23 H23 C1 N4 02 125 T qaant
Example 1330 719 C23 H28 Cl N3 03 430 24 quant
Example 1331 720 C23 H27 Br Cl N3 03 510 24 95
Example 1332 721 €24 H31 Cl N4 02 443 22 98
Example 1333 722 C26 H32 C1 N3 03 470 9 37
Example 1334 723 €25 H31 Cl1 N4 02 455 10 44
Example 1335 724 C29 H38 Cl N3 02 496 28 quant
Example 1336 725 C32 H34 Cl1 N3 03 544 26 95
Example 1337 726 C27 H33 Cl N4 03 497 3 11
Example 1338 727 C25 H29 Cl2 N3 02 474 25 quant
Example 1339 728 €25 H31 Cl N4 02 455 21 92
Example 1340 729 C25 H29 Cl N4 04 485 26 quant
Example 1341 730 €25 H29 Cl2 N3 02 474 21 90
Example 1342 731 C27 H32 Cl N3 03 482 10 41
Example 1343 732 C26 H28 Cl F4 N3 02 526 27 quant
Example 1344 733 C28 H36 Cl N3 03 498 22 89
Example 1345 734 C26 H28 Cl F4 N3 02 526 25 94
Example 1346 735 C26 H28 Cl F4 N3 02 526 23 87
Example 1347 736 C26 H30 C1l F3 N4 02 523 24 78
Example 1348 737 C26 H28 Cl1 F4 N3 02 526 21 66
Example 1349 738 €25 H32 C1 N3 03 458 23 84
Example 1350 739 C27 H31 Cl N4 02 479 19 66
Example 1351 740 C24 H31l Cl N4 05 489 23 71
Example 1352 741 C23 H27 Cl N4 04 s 491 26 88
Example 13583 742 C24 H30 C1l N3 03 s 476 23 82
Example 1354 743 C23 H28 Cl N3 03 430 21 81
Example 1355 744 C26 H32 C1 N3 02 454 25 91
Example 1356 745 C27 H36 Cl N3 03 486 23 80
Example 1357 746 C26 H35 Cl N4 02 471 27 96
Example 1358 747 C25 H29 Cl F3 N3 03 S5l2 23 74
Example 1359 748 C23 H28 Cl N3 02 s 446 22 82
Example 1360 751 C24 H30 Cl N3 03 444 3 11
Example 1361 752 C25 H26 Cl F6 N3 03 566 7 20
Example 1362 753 C24 H27 Cl N4 03 455 6 22
Example 1363 754 €23 H27 Cl2 N3 03 464 8 29
Example 1364 755 C24 H30 Cl N3 o4 460 6 22
Example 1365 756 C23 H27 Cl N4 ©5 475 5 18
Example 1366 757 C25 H32 Cl N3 04 474 S 18
Example 1367 758 C25 H30 Cl N3 05 488 5 18
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Example 1368 759 €24 H27 Cl F3 N3 0O4 514 6 20
Example 1369] 780 |24 H26 CL F4 N3 03 516 3 5
Example 1370 761 C24 H26 Cl1 F4 N3 03 516 3 10
Example 1371 762 C24 H27 Cl1 F3 N3 03 498 2 95
Zxample 1372 763 C23 H28 Cl1 N3 03 430 4q 95
Example 1373 764 C24 H30 Cl N3 02 428 9 42
Example 1374 765 C25 H32 Cl N3 02 442 10 47
Example 1375 766 C25 H29 Cl1 F3 N3 02 496 10 42
Example 1376 767 C25 H32 Cl N3 04 s 506 8 32
Example 1377 768 C24 H29 Br Cl N3 02 506 9 35
Example 1378 769 C25 H29 Cl F3 N3 03 512 6 22
Example 1379 770 C25 H28 Cl F4 N3 02 514 3 10
Example 1380 771 C25 H28 Cl1 F4 N3 02 514 10 37
Example 1381 772 C25 H29 Cl F3 N3 02 496 8 33
Example 1382 773 C26 H36 C1 N3 03 474 10 41
Example 1383 774 C23 H30 Cl N3 02 S2 480 12 50
Example 1384 775 C27 H38 Cl N3 03 488 14 57
Example 1385 776 C29 H34 Cl N3 03 508 12 49
Example 1386 777 C24 H29 Cl F3 N3 03 500 22 87
Example 1387 778 C24 H28 Cl2 N4 04 507 6 22
Example 1388 779 C24 H29 Cl2 N3 02 462 10 46
Example 1389 780 C24 H29 C1 N4 04 473 15 65
Example 1330 781 C26 H31 C1 N4 02 467 7* 20
Example 1391 782 €25 H32 C1 N3 03 458 G 23
Example 1392 783 C26 H34 C1 N3 03 472 7 19
Example 1393 784 C26 H31 Cl F3 N3 02 510 7+ 17
Example 1394 785 C26 H34 Cl1 N3 04 488 6+ 17
Example 1395 786 C24 H28 Cl N3 02 426 22 9
Example 1396 787 C25 H30 C1l N3 02 440 21 94
Example 1397 788 C25 H27 Cl1 F3 N3 02 494 q+ 14
Example 1398 789 C25 H30 C1 N3 04 s 504 9 35
Example 1399 790 C24 H27 Cl2 N3 02 460 5+ 16
Example 1400 791 €24 H27 Cl N4 04 471 3+ 10
Example 1401 792 €25 H27 Cl F3 N3 03 510 5* 16
Example 1402 793 C25 H26 Cl F4 N3 02 5114 S* 16
Example 1403 794 C25 H26 C1 F4 N3 02 512 5* 16
Example 1404 795 C25 H27 C1 F3 N3 02 494 6* 21
Example 1405 796 €23 H28 Cl1 N3 02 82 478 4+ 14
Example 1406 797 C27 H36 Cl1 N3 03 486 7* 29
Example 1407 798 C29 H32 Cl1 N3 03 506 3 13
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Example 1408 799 €24 H27 Cl F3 N3 03 498 3+ 11
Zxample 1409 800 C24 H26 Cl2 N4 04 505 5+ 15
Example 1410 801 C26 H29 Cl N4 02 465 12 41
Example 1411 802 C25 H30 Cl1 N3 03 456 5+ 15
Example 1412 803 C26 H32 Cl N3 03 470 6* 16
Example 1413 804 C26 H29 Cl F3 N3 02 508 g~ 20
Example 1414 805 C26 H32 C1 N3 04 486 6* 15
Example 1415 806 C24 H27 Br Cl N3 02 506 S* 14
Example 1416 807 C27 H32 Cl N5 03 510 29.7 guant
Example 1417 808 C26 H33 C1 N4 03 485 29.9 guant
Example 1418 809 C25 H30 Cl2 N4 03 505 30.2 quant
Example 1418 810 C30 H35 Cl N4 04 551 31.0 quant
Example 1420 811 C25 H29 Cl2 N5 05 550 30.4 quant
Example 1421 812 C24 H31 Cl N4 03 s2 523 25.0 8e
Example 1422 813 C26 H30 Cl F3 N4 03 539 20.5 70
Example 1423 814 C26 H30 Cl F3 N4 04 555 22.7 75
Example 1424 815 C26 H29 Cl F4 N4 03 557 25.8 85
Example 1425 816 C26 H30 Cl F3 N4 03 539 25.3 86
Example 1426 817 C26 H29 Cl F4 N4 03 557 26.8 88
Example 1427 818 C25 H30 Br Cl N4 03 551 27.1 90
Example 1428 819 C27 H29 Cl F6 N4 O3 607 13.9 42
Example 1428 820 C25 H30 Cl N5 05 516 14.1 51
Example 1430 821 C24 H28 Cl2 N4 05 523 40 86
Example 1431 822 C23 H30 C1 N3 03 s2 496 41 93
Example 1432 823 C26 H31 Cl N4 03 483 43 guant
Example 1433 824 C27 H38 Cl N3 04 503 37 83
Example 1434 825 C29 H34 Cl N3 04 524 28 61
Example 1435 826 C24 H29 Cl F3 N3 04 516 40 87
Example 1436 827 C26 H31 Cl N4 03 483 31 72
Example 1437 828 C25 H29 Cl1 F3 N3 04 528 40 86
Example 1438 829 C25 H28 Cl F4 N3 03 530 45 87
Example 1439 830 C25 H28 Cl F4 N3 03 530 35 74
Example 1440 831 C24 H29 Br Cl N3 03 523 45 98
Example 1441 832 C24 H29 Cl2 N3 03 478 38 91
Example 1442 833 C24 H29 Cl N4 05 488 38 87
Example 1443 834 C25 H29 Cl1 F3 N3 03 512 42 93
Example 1444 835 C24 H3C Cl N3 03 444 43 quant
Example 1445 836 €25 H32 C1 N3 03 458 37 91
Example 1446 837 C25 H29 Cl F3 N3 03 512 41 91
Example 1447 838 C26 H34 Cl N3 04 488 34 78
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Example 1448[ 839  |C27 H36 C1 N3 06 534 37 71
Example 1449| 942 |c27 H30 Cl F6 N3 02 578 17 T8
Example 1450 997 C26 H34 Cl N3 02 456 7.6% 53
Example 1451 996 [C27 H33 Cl F3 N3 02 524 3 15
Example 1452 999  |c27 H36 CL N3 02 270 8 >3
Example 1453 1000 |c27 H36 Cl N3 03 186 5 57
Example 1454] 1001 |C28 H38 CL N3 03 500 7 10
Example 1455 1002 C27 H33 Cl F3 N3 03 540 9 23
Example 1456] 1003 |C28 H38 Cl N3 02 184 7 51
Example 1457 1004 C28 H38 Cl N3 04 516 11 30
Example 1458 1005 |C29 H40 CL N3 05 547 5 23
Example 1459] 1006 |C30 H42 C1 N3 04 544 8 71
Example 1460] 1007 |C32 HA46 Cl N3 05 589 7 17
Example 1461] 1008 |25 H31 CL N4 03 171 25 E
Example 1462] 1009 [C26 H33 Cl N4 04 501 35 57
Example 1463 1010 C27 H35 C1 N4 04 515 35 9
Example 1464] 1011 |C27 H35 Cl N4 03 499 32 54
Example 1465] 1012 |C27 H35 C1 N4 05 531 27 77
Example 1466| 1013 |C28 H37 Cl N4 06 561 14 37
Example 1467] 1014 |C29 H39 CL N4 05 559 24 33
Example 1468[ 1015 |C31 H43 CL N4 06 603 25 65
Example 1469] 1018 |C26 H34 C1 N3 04 288 13.0° 39
Example 1470] 1019 |C28 H38 CL N3 05 532 13.4* 37
Example 1471] 1020 [c25 H32 ClL N3 O4 174 12.7* 40
Example 1472| 1021 |C26 H28 C1 F6 N3 O4 556 13.6* 34
Example 1473] 1022 |C25 H32 CL N3 04 174 14.27 37
Example 1474] 1023 |C25 H32 C1 N3 02 442 11.5+ 32
Example 1475| 1024 |c26 H34 Cl N3 05 504 12.0° 30
Example 1476] 1025 |C27 H36 Cl N3 04 502 14.77 37
Example 1477] 1026 |C29 H40 CL N3 05 546 13.5+ 32
Example 1478] 1027 |C26 H34 Cl N3 04 488 11.5* 31
Example 1478] 1028 |C27 H30 C1 F6 N3 04 610 14.6° 31
Example 1460] 1029 |C25 H32 CL N3 03 458 14.0* 38
Example 1461] 1030 |C24 H27 CL F3 N3 03 458 14.0~ 35
Example 1482| 1031 |C24 H30 CL N3 03 144 10.4~ 29
Example 1483] 1032 |C25 H32 CL N3 04 474 14.9+ 39
Example 1484| 1033 |C25 H32 CL N3 02 442 13.3° 37
Example 1485] 1034 |C26 H34 CL N3 05 504 13.7° 34
Example 1466] 1035 |C27 H36 ClL N3 04 502 16.7+ 42
Example 1467] 1036 |C29 H40 CL N3 05 547 15.5+ 36
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Example 1488 1037 C26 H34 Cl N3 04 488 14,1~ 36
Example 1465 1038 |C27 K30 CL Fé N3 o4 10 17,57 35
Example 1490 1039 C25 H32 Cl N3 03 458 5.1~ 41
Example 1491 1040 C24 H27 Cl F3 N3 03 498 15,4~ 39
Example 1492 1041 C24 H30 Cl N3 03 444 12.7~ 35
Example 1493 1042 C22 H26 Br Cl N4 02 485 10.4~ 25
Example 1494 1043 C22 H26 Cl2 N4 02 449 11i.1~ 29
Example 1495 1044 C23 H29 Cl1 N4 02 429 5.2+ 14
Example 1496 1045 C23 H29 Cl N4 03 445 12.4* 33
Example 1497 1046 |C22 H25 Cl3 N4 02 483 10.0* 25
Example 1498 1047 C24 H31 Cl1 N4 02 443 12,1+ 32
Example 1499 1048 C25 H33 Cl N4 05 505 16.1* 39
Example 1500] 1049 |C23 H28 Br Cl N4 02 507 12.0+ 29
Example 1501 1050 C28 H38 Cl N3 04 516 39.2* quant
Example 1502 1051 C28 H38 Cl N3 02 484 34.0" guant
Example 1503 1052 C29 H40 Cl1l N3 05 546 14,5~ 39
Example 1504 1053 C30 H42 Cl N3 04 544 11.8* 32
Example 1505 1054 C32 H46 Cl N3 05 588 12.2~* 31
Example 1506 1055 €29 H40 Cl1 N3 04 530 44.5* quant
Example 1507 1056 C30 H36 C1 F6 N3 04 652 46.0* quant
Example 1508 1057 C28 H38 C1 N3 03 500 11.2* 32
Example 1509 1058 C27 H36 Cl N3 03 486 35.5* quant
Example 1510 1059 C27 H33 Cl F3 N3 03 540 41.4* quant
Example 1511 1060 C29 H40 Cl1 N3 04 530 13.6* 37
Example 1512 1061 C30 H36 Cl1 F6 N3 04 652 44.2* quant
Example 1513 1062 C28 H38 Cl N3 03 500 39.9~ quant
Example 1514 1063 C27 H36 C1 N3 03 486 12.0* 35
Example 1515 1064 C27 H33 Cl F3 N3 03 540 37.8* quant
Example 1516 1065 C28 H38 Cl N3 04 516 12.3* 34
Example 1517 1066 C28 H38 Cl N3 02 484 30.7* S0
Example 1518 1067 C29 H40 C1l N3 05 546 13.8* 37
Example 1519 1068 C30 H42 Cl N3 04 544 13.1* 35
Example 1520 1068 C32 H46 Cl N3 05 589 14.1~ 35
Example 1521 1070 C29 H34 Cl1 N3 03 s2 572 38.3 93
Example 1522 1071 C32 H35 Cl N4 03 559 39.6 98
Example 1523 1072 C33 H42 C1 N3 04 580 40.9 98
Example 1524 1073 C35 H38 Cl N3 04 600 40.5 94
Example 1525 1074 C30 H33 Cl F3 N3 04 592 38.7 91
Example 1526 1075 C31 H33 Cl1 F3 N3 04 604 38 87
Example 1527 1076 [Cc30 H33 Cl N4 05 565 38.5 94
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Example 1528[ 1077 |C31 H33 CL F3 N3 03 568 35.8 84
Example 1529] 1078 |C30 H34 CL N3 03 520 34.7 93
Example 1530 1079 |C31 H36 Cl N3 03 534 38.4 quant
Example 1531] 1080 |C32 H38 CL N3 04 564 39.3 57
Example 1532 1081 C33 H40 Cl1 N3 06 610 45.5 quant
Example 1533| 1082 |C28 H36 CL N3 03 458 7.1* 10
Example 1534] 1083 |C26 H36 CL N3 03 198 6.4~ 16
Example 1535| 1125 |C30 H32 Cl2 N4 05 559 3.4% E
Example 1536] 1126 |C30 H3Z Br CL N4 05 644 3.4% 7
Example 1537] 1127 |C32 H35 CL N4 O3 559 1.6% 1
Example 1536] 1128 |C31 H3Z ClL F4 N3 O3 606 1.3+ 10
Example 1539] 1129 [C31 H32 CL F4 N3 O3 3 5.9% 14
Example 1540] 1130 |C30 H33 Br CL N3 O3 599 5.7+ 13
Example 1541] 1131 |C30 H33 Cl2 N3 03 554 .47 16
Example 1542] 1132 |C31 H33 CL F3 N3 03 568 .37 15
Example 1543| 1167 |C27 H34 CL N3 03 284 1.8° q

*Yield of TFA salt.

Example 1544: Preparation of 1-(4-Chlorobenzyl)-4~[{N- (3,5~
bis (trifluoromethyl)benzoyl)glycyl jaminomethyl]piperidine (Compound No.
1213). )

A solution of 3,5-bis(trifluoromethyl)benzoyl chloride (0.058 mmol) in
dichloromethane (1 mlL) was added to a mixture of 1l-(4-chlorobenzyl)-4-
{{glycylamino)methyl}piperidine (0.050 mmol) and piperidinomethylpolystyrene
(58 mg) in chloroform (0.2 mL) and dichloromethane (0.75mL). After the reaction
mixture was stirred at room temperature for 2 h, methanol (1.0 mL) was added
and the mixture was stirred at room temperature for 30 min. The reaction mixture
was loaded onto Varian™ SCX column, and washed with CH;OH (16 mL). Product was
eluted off using 2 N NH; in CH;OH (6 mL) and concentrated to afford 1l-(4-
chlorobenzyl) -4-[(N-(3, 5-
bis (trlfluoromethyl)benzoyl)glycyi)aminomethyl]piperidine (Compound No. 1213)

(24.0 mg, 90%): The purity was determined by RPLC/MS (100%); ESI/MS m/e 536.2
(M"+H, C24H:yCLlF¢N;0:) .

Examples 1545-1547.
The compounds of this invention were synthesized pursuant to methods of
Example 1544 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 28.
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Table 28
Compound Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
No.

E» -iple 1545 1214 C23 H24 Cl F4 N3 03 486.2 22.2 S1
Example 1546 1215 C22 H24 Cl13 N3 02 467.9 20.9 89
Example 1547 1216 C22 H24 Cl F2 N3 02 436.0 19.3 89

Example 1548: Preparation of 4-[(N-(3-Bromo-4-

methylbenzoyl)glycyl }aminomethyl]~1-(4-chlorobenzyl) piperidine (Compound No.
1113).

A solution of 1-(4-chlorobenzyl)-4-{(glycylamino)methyl}piperidine
{(0.050 mmol) in CHCl. (1.35 mL) and tert-butanol (0.15 mL) was treated with
3-bromo-4-methylbenzoic acid (0.060 mmol), diisopropylcarbodiimide (0.060
mmol), and HOBt (0.060 mmol). The reaction mixture was stirred at room
temperature for 15h. The mixture was loaded onto Varian™ SCX column, and washed
with CH;OH/CHCl; 1:1 (12 mL) and CH:OH (12 mL). Product was eluted off using
2 N NH: in CH30H (5 mL) and concentrated to afford 4-[{N-(3-bromo-4-
methylbenzoyl)glycyl}aminomethyl]-1-{4-chlorobenzyl) piperidine (Compound No.
1113) (16.1 mg, 65%): The purity was determined by RPLC/MS (95%); ESI/MS m/e
494.0 (Cs.H~;BrC1lN;0;).

Examples 1549-1619.

The compounds of this invenﬂion were synthesized pursuant to methods of
Example 1548 using the corresponding reactant respectively. Preparative TLC,
if needed, afforded the desired material. The ESI/MS data and yields are
summarized in Table 29.

Compound No. 1422 was obtained as byproduct of Compound No. 1418: 5.6
mg, 25% yield; ESI/MS m/e 447.2 (Cz2H29ClN,02S) .

Table 29
Compound| Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
No.
Example 1549 1114 C22Ha4BrC1lEN;0; 498.0 20.2 81l
Example 1550 1115 C22H24CL2FN;O; 452.2 18.6 82
Example 1551 1116 |Cz;H~9CLIN;O; 539.1 21.9 81
Example 1552 1117 C:;H?'DC]..N‘O‘ 459.,2 18.7 8l
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Example 1553 1187 Ca;H27BrC1N;0- 494.0 22.1 90
Example 1554] 1188  |CzeH2:CIN,O; 455.2 17.2 76
Example 1555 1189 CasH2¢C1N,0; 4659.2 21.1 90
Example 1556 1180 Ca2H26CLEN,O; 433.2 20.4 54
Example 1557 1241 C23H24C1:F3N;30; 502.0 22.5 S0
Example 1558 1242 C22H23C1EN;0; 432.2 21.2 98
Example 1558 1243 C2:H27C1,N;0; 448.0 21.6 96
Example 1560 1244 Cp2H26C1IN4O; 541.0 26.4 98
Example 1561 1245 C>H25C1FaN,02 451.0 21.3 94
Example 1562 1246 C21H27C1IN,O; 403.2 19.4 S6
Example 1563 1247 C,aH3uC1lN;0,5 524.0 24.7 94
Example 1564 1248 CazH2sC1N(Og 461.0 20.7 90
Example 1565 1282 CagH24CLlF3N4O; 523.2 25.0 96
Example 1566 1283 Cz3H27CLlaN;0; 464.2 12.2 53
Example 1567 1284 C22Ha¢BrCLlN;0, 496.0 24.1 97
Example 1568 1285 C3:H25C1,N;0; 450.2 21.8 97
Example 1569 1342 Cz2H24BrCl.N;0, 514.0 27.2 quant
Example 1570 1343 C23H29C1,N;0; 448.0 21.4 85
Example 1571 1344 C22H24C1,IN0- 560.0 27.0 96
Example 1572 1345 C,3H29C1N304 430.2 23.8 quant
Example 1573 1346 C22H25CLIN4O; 542.0 29.4 quant
Example 1574 1350 C21H2¢C1N:0:8 420.0 13.0 62
Example 1575 1354 Cz4H-eBrC1lN,O, 537.2 5.2 19
Example 1576 1358 C23H24C1N50- 440.2 21.8 99
Example 1577 1383 C23H24C1-F3N;02 502.0 20.0 80
Example 1578 1384 CagH2:BrClN;0.S 486.0 21.0 87
Example 1579 1385 C2gH3C1N;O(S 540.2 23.8 88
Example 1580 1386 CagH3¢C1LN;O- 476.0 20.0 84
Example 1581 1414 Cz4HzsC1,N,O; 491.0 0.8 3
Example 1582 1418 Ca3Hz4C1N¢O2S 472.0 10.4 44
Example 1583 1436 C29 H30 Cl1 N3 03 504.2 26.8 quant
Example 1584 1600 C23 H26 Cl F3 N4 02 483.2 16.5 68
Example 1585 1601 C23 H26 Cl1 F3 N4 03 499.0 20.0 80
Example 1586 1602 C21 H24 Br Cl N4 02 481.0 18.1 75
Example 1587 1603 C21 H24 Cl2 N4 02 435.0 5.5 25
Example 1588 1604 €27 H30 Cl N3 03 492.0 18.6 76
Example 1589 1605 €21 H27 Cl N4 02 415.2 18.1 g7
Example 1590 1609 C23 H25 N3 02 s 500.0 18.3 73
Example 1591 1659 C22 H26 Cl2 N4 02 449.0 366.0 83
Example 1592 1664 C24 H29 F3 N4 02 s 495.2 13.7 55
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Example 1593 1665 C24 H29 F3 N4 03 s sll.2 14.9 58
Example 1594 1666 [C23 H28 F2 N4 02 s 163.2 12.9 56
Example 1595 1667 C22 H27 Br2 N3 03 542 26.1 96
Example 1596 1668 [C24 H30 F2 N4 02 445 22.9 quant
Example 1597 1669 C24 H31 F N4 02 427 24.0 quant
Example 1598 1670 |C24 H31 I N4 02 535 28.1 quant
Example 1599 1671 C25 H31 F3 N4 03 493 26.8 quant
Example 1600 1672 C25 H31 F3 N4 02 . 478 24.7 quant
Example 1601 1673 €24 H29 Br Cl1 N3 02 508 24.9 98
Example 1602 1674 C20 H22 Br2 F N3 O3 532 25.6 96
Example 1603 1675 |C22 H25 F3 N4 02 435 21.5 99
Example 1604 1676 |C22 H26 F2 N4 02 417 21.4 quant
Example 1605| 1677 |C22 H26 Br F N4 02 479 23.4 98
Example 1606 1678 C22 H26 F I N4 02 525 27.4 quant
Example 1607 1679 C22 H26 Cl F N4 02 433 22.4 guant
Example 1608 1680 C23 H26 F4 N4 03 483 25.5 quant
Example 1609 1681 C23 H26 F4 N4 02 467 23.2 CE}
Example 1610 1682 C23 H26 Br Cl F N3 © 498 24.2 98
Example 1611 1683 C27 H28 Br2 N4 04 633 31.8 quant
Example 1612 1684 C29 H31 F2 NS 03 536 28.3 guant
Example 1613 1685 C29 H32 F NS 03 518 31.1 quant
Example 1614 1686 |C29 H32 Br N5 03 578 29.6 quant
Example 1615 1687 C29 H32 I N5 03 626 32.4 quant
Example 1616 1688 C29 H32 Cl1l N5 03 534 28.2 guant
Example 1617 1689 C30 H32 F3 N5 04 584 31.7 quant
Example 1618 1690 C30 H32 F3 N5 03 568 30.6 gquant
Example 1619 1691 C29 H30 Br Cl N4 03 599 31.4 quant

For example, Compound 1245 and 1600 showed the following NMR spectra.

Compound No. 1245: 'H NMR (270 MHz, CDCl,) § 1.20-1.97 (m, 7 H), 2.80-2.86
(m, 2 H), 3.19 (t, J =6.5 Hz, 2 H), 3.43 (s, 2 H), 4.02 (d, J = 5.3 Hz, 2 H),
5.52 (br s, 2 H), 6.44 (d, J =11.9, 6.6 Hz, 1 H), 7.02 (br s, 1 H), 7.21-7.32
(m, 5 H).

Compound No. 1600: 'H NMR (270 MHz, CDCl;) & 1.25-1.97 (m, 9 H), 2.82-2.87
(m, 2 H}, 3.21 (t, J = 6.5 Hz, 2 H), 3.44 (s, 2 H), 4.06 (d, J = 5.1 Hz, 2 H),
5.98 (br s, 1 H), 6.71 (d, J =8.3 Hz, 1 H), 6.87 (br s, 1 H), 7.26 (s, 4 H),
7.43 (dd, J = 5.9 Hz, 1 H), 7.64 (s, 1 H).

Example 1620: Preparation of 1-(4-Chlorxrobenzyl) -4-[{N-(4-
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isopropylphenylsulfonyl)glycyl}aminomethyl]piperidine (Compound No. 869),

A solution of 1-({4-chlorobenzyl)-4-{(glycylamino)methyl}lpiperidine
(14.8 mg, 0.05 mmol) in CHC1, (2 mL) was treated with
{piperidinomethyl)polystyrene resin (28 mng, 2.8 mmol/g), 4-
isopropylbenzenesulfonyl chloride (1.5 equiv.) and stirred at 25 °C for 16 h.
(Aminomethyl)polystyrene was added to scavenge the residual sulfonyl chloride
and the reaction mixture was stirred at 25 °C for 16 h. Filtration and
concentration afforded 1-(4-chlorobenzyl)~-4-[( (4-
isopropylphenylsulfonyl)glycyl]aminomethyl]piperidine (compound ©No. 869)
(22.1mg, 92%): Thepurity was determined by RPLC/MS (86%); ESI/MSm/e 478 (M'+H,
C24H;2C1N;055) .

Examples 1621-1627.
The compounds of this invention were synthesized pursuant to methods of
Example 1620 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 30.

Table 30
Compound| Molecular Formula |ESI/MS m/elYield (mg)| Yield (%)
No.
Example 1621 865 C22 H28B Cl1 N3 03 s 450 16.2 72
Example 1622 866 C22 H25 Cl F3 N3 03 s 504 8.8 35
Example 1623 867 C23 H24 Cl Fé N3 03 S 572 8.0 28
Example 1624 868 C23 H30 C1 N3 03 s 464 9.6 41
Example 1625 870 C22 H28 C1 N3 03 S 450 8.8 39
Example 1626 871 C25 H34 C1 N3 03 s 492 11.1 45
Example 1627 872 C21 H26 Cl1 N3 03 s 436 9.6 ) 44

Example 1628: Preparation of 1-(4-Chlorobenzyl)-4-[{2~(3-(4-
trifluoromethylphenyl)ureido)acetylaminojmethyllpiperidine {Compound No.
852).

A solution of 1-{4-chlorobenzyl)-4-{(glycylamino)methyl}piperidine
(14.8 mg, 0.05 mmol) in CHC1: (2 mL) was treated with
(piperidinomethyl)polystyrene resin (28 mg, 2.8 mmol/g), 3~
(trifluoromethyl)phenyl isocyanate (1.3 equiv.) and stirred at 25 °C for 16 h.
(Aminomethyl) polystyrene was added to scavenge the residual isocyanate and the

reaction mixture was stirred at 25 °C for 16 h. Filtration and concentration

305



10

15

20

) 17 MAY 2002
WO 99/25686 PCT/US98/23254

afforded 1-(4-chlorobenzyl) -4~ [{2-(3- (4~
trifluoromethylphenyl)ureido)acetylamino)methyl)piperidine (19 mg, 78%)
(compound No. 852): The purity was determined by RPLC/MS (92%); ESI/MS m/e 483
(M"+H, C:3Hz6ClF3NO2) .

Examples 1629-1641,
The compounds of this invention were synthesized pursuant to methods of
Example 1628 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 31.

Table 31
Compound | Molecular Formula [ESI/MS m/e|lYield (mg)| Yield (%)
No.
Example 1629 851 C23 H26 Cl F3 N4 02 483 13.2 55
Example 1630 853 C22 H27 Cl N4 02 416 8.5* 32
Example 1631 854 C23 H29 Cl1 N4 02 429 11.4* T 42
Example 1632 855 C23 H29 Cl N4 02 429 10.1~* 37
Example 1633 856 C24 H29 Cl N4 03 457 10.3* 36
Example 1634 857 C23 H2% Cl N4 03 445 10.9* 39
Example 1635 858 C23 H29 Cl1 N4 03 445 B8.6* 31
Example 1636 859 C22 H26 Cl2 N4 02 449 11.0~ 39
Example 1637 860 C23 H26 Cl N5 02 440 9.2* 33
Example 1638 861 C22 H27 C1 N4 © s 431 13.3 62
Example 1639 862 €23 H29 C1l N4 0 s 445 15.3 69
Example 1640 863 C23 H29 Cl1 N4 02 s 461 14.7 64
Example 1641 864 C23 H29 Cl N4 02 s 461 13.1 57

*Yield of TFA salt.

Example 1642: Preparation of 1-(4-Chloxobenzyl)-4-[{N-(3-
ethoxybenzoyl) -p-phenylalanyl}aminomethyl]piperidine (Compound No. 2091).

A solution of 1-(4-chlorobenzyl)~-4-(aminomethyl)piperidine (100 mg} in
CHCl, (3 mL) was treated with EtiN (0.090 mL), N-(tert-butoxycarbonyl)-o-
phenylalanine (122 mg), EDCI (89 mg) and HOBt (62 mg). The reaction mixture
was stirred at room temperature for 17 h. The reaction mixture was washed with
1 N aqueous NaOH solution (2 mL x 2) and brine (2 mL). The organic layer was
dried and concentrated to afford l1-(4-chlorobenzyl)-4-[{N-(tert-
butoxycarbonyl)-p~phenylalanyl)aminomethyl}piperidine.

The resulting 1- (4-chlorobenzyl)-4-[{N- (tert-butoxycarbonyl}-r-
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phenylalanyl)aminomethyl)piperidine was dissolved in methanol (5 mL) and 4 N
HCl in dioxane (1.5 mL) was added. The solution was stirred at room temperature
for 19 h and concentrated.

A solution of the resulting material and 3-ethoxybenzoic acid (80 mg,
0.48 mmol} in CHCl: (1 mL)was treated with Et;N (0.090 mL), EDCI (90 mg) and HOBt
{68 mg). The reaction mixture was stirred at room temperature for 11 h. The
reaction mixture was washed with 1 N aqueous NaOH solution (1.5 mL x 2) and brine
(1.5mL). The organic layer was dried and concentrated. Column chromatography
(8i0,, CH,Cl./MeOH = 95 : 5) afforded 1-(4-chlorobenzyl)-4-[{N-{(3-
ethoxybenzoyl)-n~phenylalanyl}aminomethyl]lpiperidine (Compound No. 2091)
{183.5 mg, 82%): The purity was determined by RPLC/MS (99%): ESI/MS m/e 534.0
(M'+H, C3H;6CLN;0;) . )

Examples 1643-1657.
The compounds of this invention were synthesized pursuant to methods of
Example 1642 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 32.

Table 32
Compound | Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
Example 1643 ;:;2 C33 H37 C1 N4 03 572.8 152.5 64
Example 1644 2093 |C27 H36 Cl1 N3 03 S 518.0 177.4 82
Example 1645 2054 C29 H34 C1 N3 03 s 539.9 164.4 73
Example 1646] 2095 |C28 H38 Cl N3 03 500.0 139.1 66
Example 1647 2096 C31 H42 Cl N3 03 540.0 161.7 71
Example 1648 2097 C27 H36 Cl N3 03 485.8 157.8 78
Example 1649] 2098 |C31 H35 Cl2 N3 03 567.9 172.2 72
Example 1650] 2099 {C30 H34 Cl N3 03 519.8 144.7 66
Example 1651] 2100 |C32 H38 Cl N3 04 564.0 181.5 77
Example 1652] 2101 {C38 H42 Cl N3 04 639.9 192.3 72
Example 1653] 2103 {C33 H40 Cl N3 04 577.8 159.9 66
Example 1654 2104 C28 H36 Cl N3 05 530,1 99.7 45
Example 1655 2115 €27 H36 Cl N3 03 486,2 122.9 60
Example 1656] 2116 |[C28 H38 Cl N3 03 500.1 118.3 57
Example 1657f 2117 |C28 H34 Cl NS 03 524.1 98.3 45

Reference Example 23: Preparation of 1-(tert-Butoxycarbonyl)-4-[{N-
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(3-(trifluoromethyl)benzoyl)glycyl}aminomethyl])piperidine.
N~{3-(Trifluoromethyl}benzoyl)glycine (4.22 g, 17.0 mmol), EDCI (4.25
g, 22.1 mmol), l-hydroxybenzotriazole hydrate (2.99 g, 22.1 mmol) and Et;N (1.72
g) were added to a solution of 1-(tert-butoxycarbonyl) -4~
(aminomethyl)piperidine (4.03 g) in dry CH.Cl: (200 mL). The reaction mixture
was stirred at 25 °C for 20 h. H,0 (100 mL) was added to the reaction mixture
and the mixture was extracted with CH,Cl: (2 x 50 mL). The combined extracts
were washed with H.0 (2 x 50 mL), brine (50 mL} and dried (MgSO,). The solvent
was removed under reduced pressure to afford an yellow o0il which was purified
by column chromatography (5i0., 70% EtOAc-hexane) to give 1-(tert-
butoxycarbonyl)-4-{{N-(3-
(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine as a white solid (6.39
g, 85%): ‘H-NMR (CDCl;, 300 MHz) 6 1.4 (s, 9 H), 1.0-1.8 (m, 5 H), 2.6-2.8 (m,
2 H), 3.15-3.3 (m, 2 H), 4.0-4.3 (m, 4 H), 6.6-6.7 (m, 1H), 7.64 (s, 1 H), 7.60
(dd, 1 H, J=7.2, 7,2 Hz), 7.79 {d, 1 H, J= 7,2 Hz), 8.0 (d, 1 H, J=17.2 Hz),
8.11 (s, 1 H); The purity was determined by RPLC/MS (97%); ESI/MS m/e 444.3 (M'+H,

C23H2gF3N30,4} .

Reference Example 30: Preparation of 4-[{N-(3~
(Trifluoromethyl)benzoyl)glycyl }aminomethyl]piperidine.

A solution of l1-(tert-butoxycarbonyl)-4-[{N- (3~
(trifluoromethyl)benzoyl)glycyl)aminomethyl]lpiperidine (2.29 g, 5.16 mmol) in
CH;0H (40 mL) was treated with 1 N HCl-Et-O0 (55 mL). The reaction mixture was
stirred at 25 °C for 15 h and the solvent was removed under reduced pressure.
2 N aqueous NaOH solution (100 mL) was added to the reaction mixture and the
mixture was extracted with EtOAc (3 x 100 mL). The combined extracts were washed
with brine and dried (K,CO;). The solvent was removed under reduced pressure
to afford a white solid which was purified by column chromatography (SiOg,
CH30H/CH,Cl,/Et;N = 7/6/1)) to give 4-[{N- (3~
(trifluoromethyl)benzoyl)glycyl}aminomethyl)lpiperidine as a white selid (1.27
g, 72%): The purity was determined by RPLC/MS (98%); ESI/MS m/e 344.1 (M'+H,
CisHoaF3N:O:) .

Example 1658: Preparation of 1-{3-(Trifluoromethoxy)benzyl}-4-[{N-
(3~ (trifluoromethyl)benzoyl) glycyl)aminomethyl]piperidine (CompoundNo. 527).
A solution of 4-[{N-(3-
{trifluoromethyl)benzoyl)glycyl}aminomethyl)piperidine (19.9 mg, 0.058 mmol)
in CHi:CN (1.0mL) and (piperidinomethyl)polystyrene (55mg, 2.7 mmol base/g resin)
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were added to a solution of 3-(trifluoromethoxy)benzyl bromide (12.3 mg, 0.048
mmol) in CH;CN {1.0 mL). The reaction mixture was stirred at 60 °C for 2.5 h.
Phenyl isocyanate (6.9 mg, 0.048 mmol) was added to the cooled reaction mixture
and the mixture was stirred at 25 °C for 1 h. The reaction mixture was loaded
onto Varian™ 5CX column and washed with CH.OH (20 mL)}. Product was eluted off
using 2 N NH; in CHsOH (6 mL) and concentrated to afford 1-{3-
(trifluoromethoxy)benzyl)}-4-[{N-(3-

(trifluoromethyl)benzoyl)glycyl)aminomethyl])piperidine (compound No. 927)
{22.8 mg, 91%) as a pale yellowoil: The purity was determined by RPLC/MS (99%);
ESI/MS m/e 518.1 (M'+H, Cz4H+gFeN;O;3).

Examples 1659-1710.
The compounds of this invention were synthesized pursuant to methods of
Example 1658 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 33.

Table 33
Compound| Molecular Formula |ESI/MS m/e|Yield (mg)( Yield (%)
No.
Example 1659 875 C23 H26 F3 N3 02 434 6.3 40
Example 1660 876 C23 H25 Br F3 N3 02 512 4.3 23
Example 1661 877 C24 H25 F3 N4 02 459 11.3 68
Example 1662 878 C23 H25 F3 N4 01 479 8.3 48
Example 1663 884 C25 H29 F3 N4 03 491 10.8 61
Example 1664 885 C24 H28 F3 N3 04 s 512 9.0 49
Example 1665 886 C23 H25 F4 N3 02 452 12.7 78
Example 1666 887 C24 H25 F6 N3 02 502 13.9 77
Example 1667 888 C23 H26 F3 N3 03 450 11.5 71
Example 1668 889 C29 H30 F3 N3 02 510 12.4 68
Example 1669 890 C27 H28 F3 N3 02 484 12.0 69
Example 1670 891 C23 H24 Cl2 F3 N3 02 502 11.4 63
Example 1671 892 C24 H28 F3 N3 03 464 11.7 70
Example 1672 893 C24 H26 F3 N5 05 522 13.9 74
Example 1673 894 C26 H32 F3 N3 03 492 11.3 64
Example 1674 895 C24 H28 F3 N3 02 448 4.8 30
Example 1675 896 C24 H25 F3 N4 02 459 17.5 guant
Example 1676 8§97 C24 H2€ F3 N3 04 478 9.2 57
Example 1677 898 C24 H26 F3 N3 04 478 8.9 55
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Example 1678 899 C24 H28 F3 N3 03 464 13.7 82
Example 1679 900 €25 H28 F3 N3 04 492 18.6 quant
Example 1680 901 C29 H30 F3 N3 02 510 13.7 75
Example 1681 502 C23 H24 F3 N5 06 524 12.6 67
Example 1682 903 C25 H30 F3 N3 04 494 14.0 79
Example 1683 906 C25 H30 F3 N3 02 462 11.2 67
Example 1684 907 C31 H34 F3 N3 02 538 19.6 75
Example 1685 908 C30 H31 F3 N4 03 553 30.4 76
Example 1686 909 C30 H31 F3 N4 03 553 12.6 63
Example 1687 910 €23 H24 Cl2 F3 N3 02 502 11.0 61
Example 1668 911 C23 H25 Cl1 F3 N3 02 468 20.2 89
Example 1689 912 €23 H24 Br2 F3 N3 02 590 20.2 95
Example 1690 913 C24 H2B F3 N3 03 464 12.6 76
Example 1691 914 C30 H32 F3 N3 03 540 13.9 72
Example 1652 915 C24 H28 F3 N3 03 464 8.3 25
Example 1693 gleé C22 H25 F3 N4 02 435 2.5 8
Example 1694 917 C22 H25 F3 N4 02 435 2.7 9
Example 1695 918 C26 H30 F3 N3 04 506 3.9 22
Example 1696 919 C24 H28 F3 N3 02 448 15.9 99
Example 1687 920 C24 H25 F6 N3 03 518 20.3 81
Example 1698 921 C27 H28 F3 N3 02 484 15.5 89
Example 1699 922 C20 H26 F3 N3 02 398 7.3 51
Example 1700 923 C29 H2S8 Cl F3 N3 02 544 12.5 48
Example 1701 928 C24 H25 F6 N3 03 518 21.4 86
Example 1702 923 C24 H28 F3 N3 02 S 480 23.7 quant
Example 1703 930 C24 H28 F3 N3 02 448 21.3 99
Example 1704 931 C24 H25 F3 N4 02 459 21.4 © 97
Example 1705 932 C23 H24 Cl F3 N4 04 513 15.6 63
Example 1706 933 C24 H28 F3 N3 02 448 16.6 71
Example 1707 934 C22 H25 F3 N4 02 435 18.0 43
Example 1708 935 €23 H25 F3 N4 04 479 15.1 65
Example 1709 936 C23 H25 F3 N4 04 479 15.4 67
Example 1710 1615 [C24 H25 F6 N3 02 S 534.2 26.3 99

Example 1711: Preparation of 1-{4-(Dimethylamino)benzyl}-4-[{N-(3~
(trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (Compound No. 937).

A solution of 4~[{N- (3~
(trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (20.0 mg, 0.058 mmol)
in CHsOH (1.0 mL) and NaBH;CN (16.5 mg) were added to a solution of 4-
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(dimethylamino)benzaldehyde (30.4 mg, 0.204 mmol) in 5 ¢ CH;COOH/CH;OH (1.0 mL).
The reaction mixture was stirred at 60 °C for 19 h. The solvent was evaporated
to afford a solid. CHiCN (2.0 mL) and phenyl isocyanate (6.9 mg, 0.048 mmol)
were added to the solid and the mixture was stirred at 25 °C for 1 h. The reaction
mixture was loaded onto Varian™ SCX column and washed with CH;OH (20mL). Product
was eluted using 2 N NH;-CH:OH (6 mL) and the eluant was concentrated to afford
1-(4-(dimethylamino)benzyl)-4-[{N-(3-
(trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (compound No. 937) as
a pale yellow o0il (13.5 mg, 49%): The purity was determined by RPLC/MS (87%);
ESI/MS m/e 477.3 (M'+H, CasH;1FiN4Oz) .

Examples 1712-1729,

The compounds of this invention were synthesized pursuant to methods of
Example 1711 using the corresponding reactant respectively. Preparative TLC
(810;), if needed, afforded the desired material. The ESI/MS data and yields

are summarized in Table 34,

Table 34
Con;qpound Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
o.
Example 1712 879 C24 H26 F3 N3 04 478 13.0 62
Example 1713 880 C24 H26 F3 N3 04 478 16.3 78
Example 1714 881 C23 H25 Br F3 N3 02 512 11.4 51
Example 1715 882 €29 H30 F3 N3 03 526 13.4 58
Example 1716 883 C23 H25 Cl F3 N3 02 468 7.9 39
Example 1717 904 C23 H26 F3 N3 03 450 3.3 17
Example 1718 905 C21 H23 F3 N4 04 s 485 27.7 98
Example 1719 938 C23 H24 C1 F4 N3 02 486 8.6 30
Example 1720 939 C23 H24 Cl F3 N4 04 513 11.0 37
Example 1721 940 C23 H26 F3 N3 03 450 5.5 21
Example 1722 941 C24 H24 Cl F6 N3 02 536 11.2 36
Example 1723 987 C30 H32 F3 N3 02 524 17.5 76
Example 1724 1449 C25 H30 F3 N3 02 462 21.6 80
Example 1725 1450 C26 H32 F3 N3 02 476 23.5 85
Example 1726 1452 C27 H35 F3 N4 02 505 5.1 17
Example 1727 1453 C26 H32 F3 N3 03 492 22.0 77
Example 1728 1454 C25 H30 F3 N3 03 478 21.4 77
Example 1729 1456 C25 H28 F3 N3 04 492 23.8 83
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Example 1730: Preparation of 1-{3-Hydroxy-4-methoxybenzyl}-4-[{N-(3-
(trifluoromethyl)benzoyl)glycyllaminomethyl]piperidine (Compound No. 1452),

To a solution of 4~ [ [N-(3-
(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (20.0 mg, 0.058 mmol)
and 3-hydroxy-4-methoxybenzaldehyde (33mg)in 5 ¢ CH;COOH/CH;OH (1.0 mL) was added
NaBH:CN (16.5mg}lin 5 % CH;COOH/CH;OH (1.0 mL). The reaction mixture was stirred
at 60 °C for 15 h. The reaction mixture was loaded onto Varian™ SCX column and
washed with CHiOH (15 mL). Product was eluted using 2 N NH;-CH:CH (5 mL) and
the eluant was concentrated to afford 1-{3-hydroxy-4-methoxybenzyl}-4-[{N-
(3-(trifluoromethyl)benzoyl)glycyl}aminomethyl}piperidine (CompoundNo. 1452)
(25.8mg, 92%): The purity was determined by RPLC/MS (91%); ESI/MSm/e 480 (M"+H,
C24H2aF3N304)

Examples 1731-1733.
The compounds of this invention were synthesized pursuant to methods of
Example 1730 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 35.

Table 35
Compound | Molecular Formula |[ESI/MS m/e|{Yield (mg)| Yield (%)
No.
Example 1731 1455 C24 H28B F3 N3 04 480 24.0 86
Example 1732 1647 C27 H34 F3 N3 02 490.2 23.6 96
Example 1733 1649 C26 H32 F3 N3 02 476.2 23.1 97
Example 1734: Preparation of 1-(4-Benzylbenzyl)-4-[{N-(3~-

(trifluocromethyl)benzoyl)glycyl)}aminomethyl]piperidine (Compound Ne. 926).
A solution of methanesulfonyl chloride (4.2 mg, 0.037 mmol} in CHCl; (1.0
mL) and (piperidinomethyl)polystyrene (54 mg, 2.7 mmol base/g resin) were added
to a solution of 4-(benzyl)benzyl alcohol (8.7 mg, 0.044 mmol) in CHCl: (1.0
mL). The reaction mixture was stirred at 25 °C for 15 h. A solution of 4-
[{N-(3-(trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (15.1mg, 0.044
mmol) in CH;CN (1.0 mL) and KI (2 mg) were added to the reaction mixture and
the mixture was stirred at 65 °C for 5 h. Phenyl isocyanate (5.2 mg) was added
to the cooled reaction mixture and the mixture was stirred at 25 °C for 1 h.

The reaction mixture was loaded onto Varian™ SCX column and washed with CH:OH
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(20 mL). Product was eluted off using 2 N NH; in CH:OH (6 mL) and concentrated
to afford 1-(4-benzylbenzyl)~4-[{N-(3-
(trifluoromethyl)benzoyl)glycyl}aminemethyl])piperidine {(compound No. 926) as
a pale yellow oil (5.6 mg, 293%): The purity was determined by RPLC/MS (94%);
ESI/MS m/e 524.1 (M'+H, Cj:H.:F:N;02).

Reference Example 31: Preparation of 4-[{ (N-
(Benzyloxycarbonyl) glycyl)amino}methyl] -1-(tert-butoxycarbonyl)piperidine.

A solution of 4-(aminomethyl)-1-(tert-butoxycarbonyl)piperidine (3.54
g, 16.5 mmol) in CH:Cl: (80 mL) was treated with Et;N (2.8 mL, 20 mmol), N-
{benzyloxycarbonyl)glycine (3.77 g, 18 mmol), EDCI (3.45 g, 18 mmol) and HOBt
{2.43 g, 18 mmol). After the reaction mixture was stirred at room temperature
for 15 h, 2 N aqueous NaOH solution (100 mL}) was added. The organic layer was
separated, and the aqueous layer was extracted with dichloromethane {100 mL x
3). The combined organic layers were dried over anhydrous sodium sulfate,
filtered, and concentrated. Column chromatography (SiO:, ethyl acetate) af-
forded the desired 4-[{(N-(Benzyloxycarbonyl)glycyl)aminojmethyl]-1-(tert-

butoxycarbonyl)piperidine (6.27 g, 94%) as an amorphous solid.

Reference Example 32: Preparation of 4-{(Glycylamino}methyl}-1-
(tert-butoxycarbonyl)piperidine,

A solution of 4-[{ (N~ (benzyloxycarbonyl)glycyl)amino)methyl}-1-
(tert-butoxycarbonyl)piperidine (6.26 g, 15.4 mmol) in methanol (100 mL) was
hydrogenated at 1 atm in the presence of 5% palladium on charcoal (620 mg) at
room temperature for 7 h. The catalyst was removed by filtration through Celite
and the combined filtrate was concentrated to afford 4-
{(glycylamino)}methyl}-1-(tert-butoxycarbonyl)piperidine (3.84 g, 92%) as a

solid.

Reference Example 33: Preparation of 4-[{ (N-(2-Amino-5-
chlorobenzoyl)glycyl)amino}methyl] -1~ (tert-butoxycarbonyl)piperidine.

A solution of 4-{ (glycylamino)methyl)-1-(tert-
butoxycarbonyl)piperidine (1.33 g, 4.90 mmol) in CH,Cl: (25 mL) was treated with
Et:N (0.75 mL, 5.4 mmol), 2-amino-5-chlorobenzoic acid (840 mg, 4.9 mmol), EDCI
{940 mg, 4.9 mmol) and HOBt (€60 mg, 4.9 mmol). After the reaction mixture was
stirred at room temperature for 3 h, 2 N aqueous NaOH solution (20 mL) was added.
The organic layer was separated, and the aqueous layer was extracted with

dichloromethane (20 mL x 3). The combined organic layers were dried over
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anhydrous sodium sulfate, filtered, and concentrated. Column chromatography
(Si0,, ethyl acetate) afforded the desired 4-[{(N-(2~amino-5-
chlorobenzoyl)glycyl)aminojmethyl]-1-(tert-butoxycarbonyl)piperidine (1.63g,
78%) as a solid.

Reference Example 34: Preparation of 4-[{ (N-(2-Amino-5-
chlorobenzoyl)glycyl)amino}lmethyllpiperidine.

To a solution of 4-[{ (N-(2-amino~-5-
chlorobenzoyl)glycyl)amino)methyl}-1-(tert-butoxycarbonyl)piperidine (1.63 g,
3.84 mmol) in methanol (20 mL) was added 4 N HCl in dioxane (9.5mL). The solution
was stirred at room temperature for 6 h. The reaction mixture was concentrated
and 2 N aqueous NaOH solution (20 mL) was added. The mixture was extracted with
dichloromethane (20 mL x 3), and the combined extracts were dried over sodium
sulfate, filtered and concentrated to give 4-[{ (N-(2-amino-5-
chlorobenzoyl)glycyl)aminojmethyl)piperidine (1.19 g, 95%): 'H NMR (CDCl1;, 270
MHz) 6 1.10-1.76 (m, 4 H), 2.55 (td, J = 2.4 and 12.2 Hz, 2 H), 3.00-3.10 (m,
2 H), 3.17 (¢t, 3 =6.2 Hz, 2 H), 3.48 (s, 2 H), 4.03 (d, J = 4.% Hz, 2 H), 5.50
(br. s, 2 H), 6.11-6.23 (m, 1 H), 6.60 (d, J = 8.8 Hz, 1 H), 6.85-7.02 (m, 1
H), 7.15 (dd, J = 2.7 and 8.8 Hz, 1 H), 7.38 (d, J = 2.4 Hz, 1 H); ESI/MS m/e
325.2 (CysHzC1NG0a) .

4~{( (N-(2-Amino-5-bromobenzoyl)glycyl)amino)methyl]lpiperidine was
also synthesized pursuant to methods of Reference Examples 32 and 33 using the

corresponding reactant: 951 mg, 64% (2 steps).ESI/MS m/e 36%.2 (CycH:BN,O:).

Example 1735: Preparation of 4-[{(N-(2-(texrt-Butoxycarbonylamino)-
4,5-difluorobenzoyl) glycyl) amino}methyl] -1~ (4-chlorobenzyl)piperidine.

A solution of 1-(4-chlorobenzyl)-4-{(glycylamino)methyl}piperidine
dihydrochloride (738 mg, 2 mmol) in CH.Cl: (20 mL) was treated with Et;N (1.1
mL, 8 mmol), 2~ (tert-butoxycarbonylamino)-4,5-difluorobenzoic acid (607 mg, 2.2
mmol), EDCI (422 mg, 2.2 mmol) and HOBt (337 mg, 2.2 mmol). After the reaction
mixture was stirred at room temperature for 14 h, 0.6 N aqueous NaOH solution
(50 mL) was added, and the mixture was extracted w:ith dichloromethane {3 times).
The combined organic layers were dried over anhydrous sodium sulfate, filtered,
and concentrated. Column chromatography (SiO_, ethyl acetate then ethyl ace-
tate/methanol = 92/8) afforded the desired 4-[{(N-(2-(tert~
butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl)amino}jmethyl])~1- (4~
chlorobenzyl)piperidine (1.01 g, 92%): ESI/MS m/e 551.3 (M'+H, Ca-H::CLFaN,O4).
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4-[( (N-(2- (tert-butoxycarbonylamino)}-5-
trifluoromethylbenzoyl)glycyl)amino)methyl]-1-(4~chlorobenzyl)piperidine
was also prepared pursuant to the above method using the corresponding reactant:

3.03 g, 82%; ESI/MS m/e 583.2 (M +H, Ca3H;yC1lF:N,0,).

Reference Example 35; Preparation of 4-[{ (N-(2-Amino=~-5-
trifluoromethylbenzoyl)glycyl)amino}methyl]lpiperidine.

A suspension of 1-(4-chlorobenzyl)-4-[{ (N-(2-amino=-5~-
trifluoromethylbenzoyl)glycyl)aminco}lmethyl]piperidine (447 mg, 0.93 mmol) and
Pd(OH)~ (60 mg, 0.23 mmol) in 5% HCO.H/methanol (10 mL) was stirred at 50 °c for
14 h. The Pd catalyst was filtered off through Celite, and the filtrate was
concentrated. To the residue was added 1N aqueous NaOH solution (15 mL}) and
the mixture was extracted with ethyl acetate {30 mL x 3). The combined extracts
were dried over anhydrous sodium sulfate, filtered, and concentrated. Column
chromatography (Si0;, AcOEt/MeOH/EtsN = 70/25/5) gave 4-[((N~{2-amino-5-
trifluoromethylbenzoyl)glycyl)aminolmethyl])piperidine (284 mg, B86%): ESI/MS
m/e 359.0 (M'+H, Ci¢HnF3N402).

4-[{ (N~ (2-Amino-4,5-difluorobenzoyl)glycyl)aminojmethyl]piperidine,
4~ ({{N-(2- (tert-Butoxycarbonylamino)-5-
trifluoromethoxybenzoyl)glycyl}aminomethyl]lpiperidine, 4~ (N-(2-(tert-
butoxycarbonylamino) -4, 5-difluorobenzoyl)glycyljamino)methyl)piperidine,
and 4-[{(N-(2-(tert-butoxycarbonylamino)-5-
trifluoromethylbenzoyl)glycyl)aminojmethyl]piperidine were also prepared
pursuant to the above method using the corresponding reactant, respectively.

4-[{(N—(2—amino—4,S-difluorobenzoyl)glycyliamino)methyl]piperidine:
564 mg, 89%; ESI/MS m/e 327.2 (M'+H, CjHyF2NsO,).

4-[{N-(2-(tert-Butoxycarbonylamino)-5-
trifluoromethoxybenzoyl)glycyl}aminomethyl]lpiperidine: quant; 'H NMR (CDClg,
400 MHz) §1.10-1.25 {(m, 2 H), 1.45-1.73 (m, 3 H), 1.51 (s, 9 H), 2.53-2.64 (m,
2 H), 3.04-3.13 (m, 2 H), 3.22 (t, J = 6.3 Hz, 2 H), 4.09 (d, J =4.6 Hz, 2 H),
5.91 (br. s, 1 H), 7.08 (br. s., 1 H), 7.32 (d, J = 9.0 Hz, 1 H), 7.38 (s, 1
H), 8.43 (d, J = 9.0 Hz, 1 H).

4-({(N- (2~ (tert-butoxycarbonylamino) -4, 5-
difluorobenzoyl)glycyl)amino}methyl]piperidine: 310 mg, 40%; ESI/MSm/e 427.3
(M'+H, CyHzeFaN,0;) .

4-{{ (N- (2~ (tert-butoxycarbonylamino)-5-
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trifluoromethylbenzoyl)glycyl)amino)methyl)piperidine: 1.35 g, 57:; ESI/MS
m/e 459.3 (M.'FH, Ca1HaeF3NgQy)

Example 1736: Preparation of 4-[{N-(2-Amino~5-~
chlorobenzoyl)glycyl }aminomethyl]-1-(4~ethoxybenzyl)piperidine (Compound No,
1429) and 1-(4-Ethoxybenzyl) -4~ [(N-(2-(4-ethoxybenzyl)amino~5~
chlorobenzoyl)glycyl }Jaminomethyl]piperidine (Compound No. 1433).

Sodium cyanoborohydride (140 mmol) in methanol (0.4 mlL) was added to a
mixture of 4-[{N-(2-amino-5-chlorobenzoyl)glycyl}aminomethyl)piperidine (0.10
rmol), 4-ethoxybenzaldehyde (0.10 mmol), acetic acid (0.050 mL), and methanol
{1.6 mL). The reaction mixture was stirred at 60 °C for 14 h. The reaction
mixture was lLoaded onto Varian™ SCX colurmn and washed with CH{OH (20mL). Product
was eluted using 2 N NH; in CH;OH (6 mL) and concentrated. Preparative TLC (8i02,
AcOEt/CH30H 5 : 1) afforded 4-[{N-(2-amino-5-
chlorobenzoyl)glycyl}aminomethyl}-1-(4-ethoxybenzyl)piperidine (Compound No.
1429) and 1-(4-ethoxybenzyl)-4-{(N-{2-(4-ethoxybenzyl)amino-5-
chlorobenzoyl)glycyl)aminomethyl]}piperidine (Compound No. 1433).

Compound No. 1429: 4.5 mg, 20%: The purity was determined by RPLC/MS
(95%); ESI/MS m/e 459.2 (M'+H, Ca4H.;C1N,0;).

Compound No. 1433: 8.4 mg, 28%: The purity was determined by RPLC/MS
(98%); ESI/MS m/e 593.2 (M'+H, C;;HCLN4O,).

Examples 1737-17789.
The compounds of this invention were synthesized pursuant to methods of
Example 1736 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 36.

Table 36
Compound| Molecular Formula (ESI/MS m/e]Yield (mg)| Yield (%)
No.
Example 1737 1430 C24 H2% Cl N4 04 473.0 3.1 13
Example 1738 1431 C24 H31 Br N4 03 505.2 5.8 23
Example 1739 1432 C24 H29 Br N4 04 517.0 4.1 16
Example 1740 1434 C33 H41 Br N4 06 637.2 9.7 30
Example 1741 1435 C24 H31 Cl N4 02 443.2 9.7 44
Example 1742 1436 C25 H33 Cl N4 02 457.2 12.5 55
Example 1743 1437 €25 H33 Cl1 N4 03 473.2 9.4 40
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Example 1744 1438 C24 H31 Br N4 02 489.2 5.8 24
Example 1745 1439 C25 H33 Br N4 02 503.2 1s5.2 61
Example 1746 1440 C25 H33 Br N4 03 519.2 11.0 43
Example 1747 1441 C23 H29 Br N4 02 S 507.2 9.3 37
Example 1748 1442 C33 H4l1 Cl N4 02 561.4 6.8 24
Example 1749 1443 C35 H4S C1 N4 02 589.4 9.8 33
Example 1750 1444 C35 H45 C1 N4 04 621.4 9.4 30
Example 1751 1445 C33 H41 Br N4 02 605.2 6.5 21
Example 1752 1446 C35 H45 Br N4 02 635.2 10.7 34
Example 1753 1447 C35 H45 Br N4 04 665.4 12.4 37
Example 1754 1448 C31 H37 Br N4 02 s2 643.2 7.6 24
Example 1755 1457 C24 H32 Cl1 N5 02 458.2 4.5 20
Example 1756 1458 C23 H29 Cl N4 04 461.2 6.0 26
Example 1757 1459 C24 H32 Br N5 02 504.0 6.8 27
Example 1758 1460 C23 H2% Br N4 04 505.0 8.0 32
Example 1759 1461 C31 H37 C1 N4 06 587.2 5.9 20
Examﬁle 1760 1462 C31 H37 Br N4 06 643.2 6.0 19
Example 1761 1514 C26 H36 Cl N5 02 486.2 5.5 23
Example 1762 1515 C23 H29 Cl N4 04 463.0 5.8 25
Example 1763 1516 C26 H36 Br N5 02 530.2 4.2 16
Example 1764 1517 C23 H29 Br N4 04 505.0 6.5 26
Example 1765 1518 C31 H37 Cl N4 06 587.2 4.3 14
Example 1766 1519 C31 H37 Br N4 06 641.2 5.3 17
Example 1767 1570 C23 H29 Cl N4 02 s 461.0 2.7 12
Example 1768 1571 C31 H37 C1 N4 02 s2 597.2 4.9 16
Example 1765 1651 C37 H49 Br N4 02 663.2 5.5 17
Example 1770 1652 C26 H35 Br N4 02 515.2 6.0 23
Example 1771 1653 C35 H45 Br N4 02 633.2 5.0 16
Example 1772 1654 C25 H33 Br N4 02 501.0 6.2 25
Example 1773 1655 C37 H49 Cl N4 02 617.4 5.6 18
Example 1774 1656 C26 H35 Cl N4 02 471.2 5.9 25
Example 1775 1657 C35 H45 Cl N4 02 589.2 4.6 16
Example 1776 1658 C25 H33 Cl N4 02 457.2 5.3 23
Example 1777 1785 C26 H33 F3 N4 02 491.2 4.7 12.8
Example 1778 1786 C25 H29 F3 N4 03 491.2 3.7 10.1
Example 1779 1804 €25 H32 F2 N4 02 459.2 3.3 9.6
Example 1780: Preparation of 4-[{N~-(2-Amino-5-

trifluoromethoxybenzoyl)glycyl )aminomethyl] -1~ (4-isopropylbenzyl)piperidine
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(Compound No. 1903).

To a mixture of 4- ({N-(2- (tert-butoxycarbonylamino) -5~
trifluoromethoxy)benzoylglycyl}aminomethyl]piperidine (0.050 mmol), 4-
isopropylbenzaldehyde (0.060 mmol), NaBH;CN (0.15 mmol}, and methanol (1.3 mL)
was added acetic acid (0.050 mL). The reaction mixture was stirred at 60 °C
for 8 h. The mixture was cooled to room temperature, loaded onto Varian™ scx
column, and washed with CH3;0H (10 mL). Product was eluted off using 2 N NH; in
CH;OH (5 mL) and concentrated. To the resulting material was added 4 N HCl in
1,4-dioxane {2 mL) and the solution was stirred overnight at room temperature.
Concentration and preparative TLC gave 4~[{N-(2-amino-5-
trifluoromethoxybenzoyl)glycyl}aminomethyl]l-1-(4~isopropylbenzyl)piperidine
{Compound No., 1903) (6.6 mg, 26%): The purity was determined by RPLC/MS (93%);
ESI/MS m/e 507 (M'+H, CaeH;:FiN,O,).

Examples 1781-1783.
The compounds of this invention were synthesized pursuant to methods of

Example 1780 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 37.

Table 37
Compound Molecular Formula ESI/Ms Yield Yield
No. m/e {mg) (%)
Example 1781 1904 C26 H33 F3 N4 03 507 9.6 37.9
Example 1782 1917 €25 H31 F3 N4 05 525.2 1.2 3.1
Example 1783 1918 C24 H29 F3 N4 04 495.2 2.8 7.5
Example 1784: Preparation of 4-[{N-(2-Amino-4,5~-

difluorobenzoyl)glycyl }aminomethyl] -1- (5-bromo-2-ethoxybenzyl)piperidine
(Compound No. 2052).

To a mixture of 4-[{N- (2- (tert-butoxycarbonylamino)-4, 5-
difluorobenzoyl)glycyl}aminomethyl]piperidine (0.050 mmol), 5-bromo-2-
ethoxybenzaldehyde (0.15 mmol}, methanol {1.2 mL), and acetic acid (0.030 mL)
was added NaBH.CN {(0.25 mmol) in methanol (0.50 mL). The reaction mixture was
stirred at 50 °C for 13 h. The mixture was cooled to room temperature, loaded
onto Varian™ SCX column, and washed with CH:OH (5 mL x 3). Product was eluted
off using 2 N NH; in CH:OH (5 mL) and concentrated. To the resulting material

were added dichloromethane (1 mL) and trifluoroacetic acid (TFA) (0.50 mL) and
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the solution was stirred at room temperature for 10 min. The reaction mixture

was concentrated, and the residue was dissolved 1n methanol, loaded onto Varian™

SCX column, and washed with CH;OH (5 mL x 2). Product was eluted off using 2
N NH; in CH«OH (5 mL) and concentrated. Preparative TLC (5i02, ethyl ace-
tate/methanol = 10/1) gave 4-[{N~(2-amino-4, 5-

difluorobenzoyl)glycyl}aminomethyl)-1-(5-bromo-2-ethoxybenzyl}piperidine
{Compound No. 2052} (10.2 mg, 38%): The purity was determined by RPLC/MS (96%);
ESI/MS m/e 539.2 (M'+H, CaH2eBrFa.N40;).

Examples 1785-1792.

The compounds of this invention were synthesized pursuant to methods of
Example 1784 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized a1n Table 38.

Table 38
Compound Molecular Formula ESI/MS Yield Yield

No. m/e {mg) (%)
Example 1785 2053 C30 H34 F2 N4 04 553.4 12.7 46
Example 1786 2054 C27 H30 F2 N4 03 497.2 13.7 55
Example 1787 2055 C23 H28 F2 N4 04 463.2 10.1 44
Example 1788 2056 C22 H24 Br F3 N4 02 515.2 7.7 30
Example 1789 2057 C23 H27 Br F2 N4 03 527.0 8.6 33
Example 17830 2058 C24 H30 F2 N4 04 4717.2 €.4 27
Example 1791 2059 €28 H30 F2 N4 03 509.4 6.7 26
Example 1792 2060 C25 H32 F2 N4 05 507.2 7.2 28

Example '1793: Preparation of 4-[{N~(2-Amino-4,5~-

difluorobenzoyl)glycyl }aminomethyl]-1-(3,4~diethoxybenzyl)piperidine

(Compound No. 2065).

To

a mixture

of

mmol),

4-[(N-(2-(tert-butoxycarbonylamino) -4, 5-

(0.050 3,4~

difluorobenzoyl)glycyl)aminomethyl]piperidine
diethoxybenzaldehyde (0.15 mmol), methanol (1.2 mL), and acetic acid (0.050 mL)

was added NaBH:CN (0.25 mmol) in methanol (0.50 mL). The reaction mixture was

stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded

TH

onto Varian™ SCX column, and washed with CH:OH (5 mL x 2). Product was eluted

off using 2 N NH; in CH,OH (5 mL) and concentrated. To the resulting material
were added dichloromethane (2 mL) and phenyl isocyanate (0.10mL) and the solution

was stirred at room temperature for 1 h, loaded onto Varian™ SCX column, and
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washed with CH;OH (5 mL x 2). Product was eluted off using 2 N NH; in CH;0H (5
mL) and concentrated. The residue was dissolved in methanol (0.25 mL) and 4
N HCl in dioxane (0.125 mL) was added. The solution was stirred at room
temperature overnight and concentrated. The residue was dissolved in:nethanél,

loaded onto Varian™

SCX column, and washed with CH;0H (5 mL x 2). Product was
eluted off using 2 N NH; in CH3OH (5 mlL) and concentrated to afford 4-[(N-
(2-amino-4,5-difluorobenzoyl)glycyl}aminomethyl]-1-(3,4-

diethoxybenzyl)piperidine (Compound No. 2065) (21.2 mg, 84%): The purity was

determined by RPLC/MS (97%); ESI/MS m/e 505.2 (M'+H, C,sH3FaN,0,).

Examples 1794-1808.
The compounds of this invention were synthesized pufsuant to methods of
Example 1793 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 39.

Table 3%
Compound Molecular Formula ESI/MS Yield Yield

No. m/e {mg) (8)
Example 1794 2061 C23 H27 F3 N4 02 449.2 12.6 56
Example 1795 2062 C23 H27 F3 N4 03 465.2 19.7 85
Example 1796 2063 C25 H32 F2 N4 04 491.2 19.8 81
Example 1797 2064 C22 H24 Br F3 N4 02 515.2 17.5 68
Example 1798 2066 €29 H32 F2 N4 03 523.2 18.0 69
Example 1799 2067 C26 H34 F2 N4 02 473.2 21.9 93
Example 1800 2068 C22 H24 Cl F3 N4 02 469.2 11.2 48
Example 1801 2069 C24 H30 F2 N4 03 461.4 20.2 88
Example 1802 2070 C23 H27 Br F2 N4 03 527.2 17.7 67
Example 1803 2071 C24 H30 F2 N4 04 477.2 10.9 46
Example 1804 2072 C25 H32 F2 N4 03 475.2 18.3 81
Example 1805 2073 C29 H32 F2 N4 03 523.2 22.8 87
Example 1806 2074 C29 H32 F2 N4 04 539.2 22.5 84
Example 1807 2075 C23 H27 F3 N4 ©3 465.2 14.5 64
Example 1808 2076 C22 H24 F4 N4 02 453.2 21.9 97

Example 1809: Preparation of 4-[{N-(2~-Amino-4,5-

difluorxobenzoyl)glycyl }aminomethyl} -1~ (2-hydroxy~-3-methylbenzyl)piperidine
{Compound No. 2106}).
To a mixture of 4-[{N- (2~ (tert-butoxycarbonylamino)-4,5-

difluorobenzoyl)glycyl)aminomethyl]piperidine (0.050 mmol}, 2-hydroxy-3-
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methylbenzaldehyde (0.25 mmol), methanol (1.0 mL), and acetic acid (0.040 mL)
was added NaBH:CN (0.40 mmol) in methanol (0.50 mL). The reaction mixture was
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded
onto Varian'' SCX column, and washed with CH;OH (5 mL x 2). Product was eluted
off using 2 N NH; in CH;OH (5 mL) and concentrated. The resulting material was
dissolvedintoethylacetate/methanol=5:1.(1mL),loadedontoVariadmsicolumn,
eluted off using ethyl acetate/methanocl = 5:1 (5 mL),

(2 mL)

and concentrated. The

residue was dissolved in methanol and 4 N HCl in dioxane (0.50 mL) was

added. The solutionwas stirred at room temperature overnight and concentrated.

Theresiduewasdissolvede1methanol,loadedontovariaﬁmscxcolumn,andwashed
with CH;OH (5 mL x 2). Product was eluted off using 2 N NH; in CH;0H (5 mlL) and

concentrated. TLC afforded

4-({N-(2-amino-4, 5-
difluorobenzoyl}glycyl)aminomethyl]-1- (2-hydroxy-3-methylbenzyl)piperidine

Preparative

(Compound No. 2106):
447.0

The purity was determined by RPLC/MS (97%); ESI/MS m/e
(M"+H, Ca3H2eFaN4O;) .

Examples 1810-1823.

The compounds of this invention were synthesized pursuant to methods of

Example 1809 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 40.

Table 40
Compound Molecular Formula ESI/MS Yield Yield

No. m/e {mg) (%)
Example 1810 2077 C22 H25 Cl F2 N4 03 4¢7.2 3.7 16
Example 1811 2078 C24 H30 F2 N4 04 477.2 1.9 8
Example 1812 2079 C30 H34 F2 N4 04 553.4 4.8 17
Example 1813 2080 C22 H25 Cl F2 N4 03 467.2 13.5 56
Example 1814 2081 C22 H25 Cl F2 N4 03 467.2 13.8 59
Example 1815 2082 C23 H28 F2 N4 04 463.2 9.6 42
Example 1816 2105 C23 H28 F2 N4 04 463.2 ND ND
Example 1817 2106 C23 H28 F2 N4 03 447.0 ND ND
Example 1818 2107 €20 H23 Br F2 N4 02 503.1 ND ND
Example 1819 2108 C25 H28 F2 N4 02 s 487.2 ND ND
Example 1820 2108 C20 H23 Br F2 N4 03 487.0 ND ND
Example 1821 2110 C22 H28 F2 N4 03 435.1 ND ND
Example 1822 2111 C22 H24 Cl F3 N4 02 465.0 ND ND
Example 1823 2112 C24 H29 Br F2 N4 04 557.0 ND ND

ND: Not determined.
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Example 1824: Preparation of 4-[{N-(2-Amino-4,5-
difluorobenzoyl)glycyl}aminomethyl] -1-(3-amino-4-methylbenzyl)piperidine
(Compound No. 2114).

To a mixture of 4-[{N- (2~ (tert-butoxycarbonylamino)-4,5-
difluorobenzoyl)glycyl)jaminomethyl]piperidine (0.050 rmmol), 4-methyl-3-
nitrobenzaldehyde (0.25 mmol), methanol (1.2 mL), and acetic acid (0.050 mL)
was added NaBH.CN (0.50 mmol) in methanol (1.0 mL). The reaction mixture was
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded
onto Varian™ SCX column, and washed with CH;OH (5 mL x 2). Product was eluted
off using 2 N NH; in CH;OH (5 mL) and concentrated. The resulting material was
dissolved into ethyl acetate/methanol =2/1 {2 mL), loaded ontoVarian™si column,
eluted off using ethyl acetate/methanol = 2/1 (6 mL), and concentrated. The
residue was dissolved in methanol (1 mL) and 4 N HCl in dioxane_(O.SO mL) was
added. The solution was stirred at room temperature overnight and concentrated.
The residue was dissolved in methanol, loaded onto Varian™ SCX column, washed
with CHsOH (5 mL x 2), and eluted off using 2 N NH; in CH:OH (5 mL). Concentration
afforded 4-[{N-(2~amino~-4,5-difluorobenzoyl)glycyl}aminomethyl)-1- (4~
methyl-3-nitrobenzyl)piperidine.

A mixture of 4-[{N-{(2-amino-4,5-difluorobenzoyl)glycyljaminomethyl]-
1-(4-methyl-3-nitrobenzyl)piperidine prepared above, 5s palladium-activated
carbon {15 mg), and methanol (2 mlL) was stirred under a hydrogen atmosphere at
room temperature for 4 h. The Pd catalyst was filtered off through Celite and
the filtrate was concentrated. Preparative TLC (Si0O., ethyl acetate/MeOH = 3/1)
gave 4-[{N-(2~amino~4,5-difluorobenzoyl)glycyl}aminomethyl]-1-(3-amino-4-
methylbenzyl)piperidine (Compound No. 2114) (2.9 mg, 13%): The purity was
determined by RPLC/MS (100%); ESI/MS m/e 446.1 (M'+H, C;;H:cFaN:O,).

Example 1825: Preparation of 4-[(N-{(2-Amino-4,5-
difluorobenzoyl)glycyl}aminomethyl]-1-(3-amino-4-methoxybenzyl)piperidine
{Compound No. 2113).

The titled compound, 4-[{N~(2-amino-4, 5-
difluorobenzoyl)glycyl)aminomethyl) -1~ (3~amino-4-methoxybenzyl)piperidine
(Compound No. 2113), was synthesized pursuant to methods of Example 1824 using
the corresponding reactant: 4.6 mg, 20% yield; ESI/MS m/e 462.2 (M'+H,
Ca3HaeFaNsOy)

Example 1826: Preparation of 1-(3-Amino-4-hydroxybenzyl)=-4-[{N-(2-
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(texrt-butoxycarbonylamino) -4,5-
difluorobenzoyl)glycyllaminomethyl]piperidine.

To a mixture of 4-[{N-(2-(tert-butoxycarbonylamino)-4,5-
difluorobenzoyl)glycyl)aminomethyl]piperidine (0.35 mmol), 4~-hydroxy-3-
nitrobenzaldehyde (1.22 mmol), methanol (3.8 mlL), and acetic acid (0.175 mL)
was added NaBH;CN (1.58 mmeol) in methanol (3.2 mL). The reaction mixture was
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded
onto Varian™ scX column, and washed with CH;OH. Product was eluted off using
2 N NH, in CH.OH and concentrated. The resulting material was dissolved into
ethyl acetate/methanol = 5/1, loaded onto Varian™si column, eluted off using
ethyl acetate/methanol = 5/1 (10 mL), and concentrated to give 4-{{N-(2-
(tert-butoxycarbonylamino)~4,5-difluorobenzoyl)glycyl)amihomethyl]—1-(4_
hydroxy~3-nitrobenzyl)piperidine (175 mg, 87%).

A mixture of 4-{{N-(2-(tert-butoxycarbonylamino) -4, 5-
difluorobenzoyl)glycyl}aminomethyl]-1-(4-hydroxy-3-nitrobenzyl)piperidine
prepared above, 10% palladium-activated carbon (45 mg), and methanol (5 mlL) was
stirred under a hydrogen atmosphere at room temperature for 2 h. The Pd catalyst
was filtered off and the filtrate was concentrated to afford 1-(3-amino-4-
hydroxybenzyl)~-4-{{N-(2- (tert-butoxycarbonylamino)-4,5-
difluorobenzoyl)glycyl}aminomethyl]piperidine (100 mg, 60%).

Example 1827: Preparation of 4~[(N-(2-Amino-4,5~
difluorobenzoyl)glycyl}aminomethyl] -1~ (3-amino-4~-hydroxybenzyl)piperidine
(Compound No. 2141).

To a solution of 1-(3-amino-4-hydroxybenzyl)~-4-[{N~ {2~ (tert-
butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl}aminomethyl]piperidine
(20.0 mg, 0.035 mmol) in methanol (1 mL) was added 4 N HCl in dioxane (0.50 mL)
and the solution was stirred at room temperature overnight. After the solution
was concentrated, the residue was dissoclved in methanol, loaded onto Varian™
SCX column, washed with CH:OH (5 mL x 2), and eluted off using 2 N NH, in CH;CH
(5 mL) . Concentration afforded 4-[{N-{2-amino-4, 5-
diflucrobenzoyl)glycyl)aminomethyl}~-1-(3-amino-4~hydroxybenzyl)piperidine
(Compound No. 2141) (17.6 mg, quant.): The purity was determined by RPLC/MS (B5%);
ESI/MS m/e 448.3 (M'+H, Cs-H--FaN¢Oj).

Examples 1828-1831.
The compounds of this invention were synthesized pursuant to methods of

Examples 1826 and 1827 using the corresponding reactants respectively,
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Preparative TLC (Si0.), if needed, afforded the desired material. The ESI/MS
data and yields of last step are summarized in Table 41.
Table 41
Compound Molecular Formula ESI/MS Yield Yield
No. m/e {mg) (%)

Example 1828 2140 C23 H27 F2 N5 04 476.3 6.7 28.4
Example 1829 2144 C24 H30 F3 N5 03 494.2 18.7 82.0
Example 1830 2145 C23 H28 F3 NS 03 480.3 1¢.8 63.7
Example 1831 2146 C24 H28 F3 N5 04 508.3 13.5 B8l.7

Example 1832: Preparation of 1-(3-Amino-4-chlorobeniyl)-4-[(N—(2-(tert
butoxycarbonylamino) -4, 5-difluorobenzoyl) glycyl}aminomethyl]piperidine.

To a mixture of 4-[{N-{(2-(tert-butoxycarbonylamino) -4, 5-
difluorobenzoyl)glycyl}aminomethyl)piperidine (0.14
(1.5 mL),

(1.3 mL).

mmol), 4-chloro-3-

nitrobenzaldehyde (0.50 mmol), methanol and acetic acid (0.070 mlL)

was added NaBHiCN (0.63 mmol) in methanol The reaction mixture was
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded
onto Varian™ SCX column, and washed with CHj;OH. Product was eluted off using
2 N NH; in CH;OH and concentrated. The resulting material was dissolved into
ethyl acetate/methanol = 5/1, loaded onto Varian™' si column, eluted off using
ethyl acetate/methanol = 5/1 (6 mL), and concentrated to give 4-[{N-(2-
(tert-butoxycarbonylamino}-4,5-difluorobenzoyl)glycyl}aminomethyl]-1-(4-

53%¢): ESI/MS m/e 596.3 (M'+H).

chloro-3-nitrobenzyl)piperidine (44 mg,

A mixture of 4-[{N-(2-{tert-butoxycarbonylamino)-4, 5-
difluorobenzoyl)glycyl)aminomethyl]-1-(4-chloro-3-nitrobenzyl)piperidine

{121 mg, 0.20 mmol}, 10% palladium-activated carbon (85 mg), ethyl acetate (10
mL), and methanol (1 mL) was stirred under a hydrogen atmosphere at room
The Pd catalyst was filtered off and the filtrate was

afford

temperature for 19 h.
concentrated to 1- (3-amino-4-chlorobenzyl)~-4-[{N-(2-(tert-
butoxycarbonylamino) -4, 5-difluorobenzoyl)glycyl}aminomethyl)piperidine (78
mg, 68%).
Example 1833: Preparation of 1-(3-Amino~4-chlorocbenzyl)-4-[{N-(2-
amino-4,5-difluorobenzoyl)glycyl}aminomethyl]lpiperidine (Compound No. 2142).
The titled compound, 1-(3-amino-4-chlorobenzyl)-4-[{N-(2-amino-4,5-

difluorobenzoyl)glycyl)}aminomethyl]piperidine {Compound  No. 2142) was

synthesized pursuant to method of Example 1832 using the corresponding reactant:
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13.7 mg, 98%); The purity was determined by RPLC/MS (83%); ESI/MSm/e 466.2 (M'+H,
C2:Ha6C1F2N50O;) .

Example 1834: Preparation of 1-(3-Acetylamino-4-hydroxybenzyl)-4-
[{N-(2-amino-4,5-difluorcbenzoyl) glycyl }aminomethyl]piperidine (Compound No.
2148).

To a mixture of 1-(3-amino-4-hydroxybenzyl)-4-({N-{2- (tert~
butoxycarbonylamino} -4, 5-difluorobenzoyl)glycyl}jaminomethyl]lpiperidine (27
mg, 0.049 mmol), (piperidinomethyl)polystyrene (2.7 mmol/g, 60 mg, 0.15 mmol)
and dichloromethane (2 mL) was added acetic anhydride (0.12 mmol) in di-
chloromethane (0.12 mL). The reaction mixture was stirred at room temperature
for 3 h. The mixture was loaded onto Varian™ SCX column, and washed with CH;0H.
Product was eluted off using 2 N NH;, in CH;OH and concentrated to give 1-(3-
acetylamino-4-hydroxybenzyl)-4-[{N- (2~ (tert-butoxycarbonylamino)-4,5-
difluorobenzoyl)glycyl)aminomethyl]lpiperidine (30 mg, quant.): ESI/MS m/e
590.4 (M'+H, C;cH;7F;NsOs) .

To a solution of 1-{(3-acetylamino-4-hydroxybenzyl)-4-[{N-(2-(tert-
butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl)aminomethyl]piperidine ’ob—
tained above in methanol (1 mL) was added 4 N HCl in dioxane (0.50 mL) and the
solution was stirred at room temperature overnight. After the solution was
concentrated, the residue was dissolved in methanol, loaded onto Varian™ scx
column, washed with CH:OH (5 mL X 2), and eluted off using 2 N NH: in CH:OH (5
mL). Concentration and preparative TLC (SiO., AcOEt/MeOH = 3:2) afforded 1-
(3~acetylamino-4-hydroxybenzyl)~4-[{N-(2-amino-4, 5-
difluorobenzoyl)glycyl}aminomethyl]piperidine (Compound No. 2148B) (2.3 mg,
9.2%): The purity was determined by RPLC/MS (98%); ESI/MS m/e 490.3 (M'+H,
CzyHaeFaNsO4)

Examples 1835-1839.
The compounds of this invention were synthesized pursuant to methods of

Examples 1826 and 1834 using the corresponding reactants respectively. The

ESI/MS data and yields are summarized in Table 42.

Table 42
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Compound Molecular Formula ESI/MS Yield Yield

No. © m/e {mg) (%)
Example 1835 2143 C25 H29 F2 NS 05 518.3 4.8 45
Example 1836 2147 C25 H31 F2 N5 04 504.3 3.0 23
Example 1837 2154 C26 H32 F3 N5 04 536.4 4.1 66
Example 1838 2155 C25 H30 F3 N5 04 522.3 5.5 71
Example 1839 2156 €26 H30 F3 N5 05 550.3 7.0 78

Example 1840: Preparation of 4-[{N-(2~Amino-4,5-

difluorobenzoyl}glycyl}aminomethyl]-1- (3-methylamino-4-
hydroxybenzyl)piperidine (Compound No. 2160).

To a mixture of 4-[{N-(2-(tert-butoxycarbonylamino) -4, 5-
difluorobenzoyl)glycyl}aminomethyl])-1-(3-amino-4-hydroxybenzyl)piperidine
(20.4 mg, 0.037 mmol}, 37% HCHO solution (3.0 mg, 0.037 mmol), acetic acid (0.10
mL) and methanol (1.3 mL) was added NaBH;CN (7.0 mg} in methanol (0.2 mL). The
reaction mixture was stirred at 60 °C overnight. The mixture was cooled to room
temperature, loaded onto Varian™ SCX column, and washed with CH;OH (5 mL x 2).
Product was eluted off using 2 N NH; in CH.OH (8 mL) and concentrated to give
4-[(N- (2~ (tert-butoxycarbonylamino) -4, 5-
difluorobenzoyl)glycyl)aminomethyl]-1-{3-methylamino-4-
hydroxybenzyl)piperidine.

To a solution of 4-[{N-{2- (tert-butoxycarbonylamino) -4, 5-
difluorobenzoyl)glycyl}aminomethyl]-1-(3-methylamino-4-
hydroxybenzyl)piperidine obtained above in methanol (1.0 mL) was added 4 N HCl
in dioxane (1.0 mL) and the solution was stirred at room temperature for 3 h.
After the solution was concentrated, the residue was dissolved in methanol (1
mL), loaded onto Varian™ SCX column, washed with CH,OH (5 mL x 2), and eluted
off using 2 N NH. in CH;OH (8 mL). Concentration and preparative TLC (SiOa)
afforded 4-{{N-(2-amino-4,5-difluorobenzoyl)glycyl)aminomethyl}-1-(3-
methylamino-4-hydroxybenzyl)piperidine (Compound No. 2160) (3.4 mg, 20%): The
purity was determined by RPLC/MS (96+); ESI/MS m/e 462.4 (M"+H, Ca:H.(FaN<O;) .

Examples 1841-1844.
The compounds of this invention were synthesized pursuant to methods of

Examples 1826 and 1840 using the corresponding reactants respectively. The

ESI/MS data and yields are summarized in Table 43.

Table 43
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Compound Molecular Formula ESI/MsS Yield Yield
No. - m/e (mg) (%)
Example 1841 2159 C24 H31 F2 N5 03 476.3 7.6 48
Example 1842 2161 C23 H28 Cl F2 N5 02 480.3 7.3 45
Example 1843 2162 C25 H32 F3 N5 03 508.4 6.0 24
Example 1844 2163 C24 H30 F3 N5 03 4%94.3 4.3 15
Example 1845: Preparation of 4-[{N-(2-Amino-4,5~

difluorcbenzoyl)glycyl }aminomethyl]} -1~ (benzo{c]furazan~5-yl)piperidine
(Compound No. 2130).

A mixture of 4-{{N-(2-(tert-butoxycarbonylamino)~4, 5-
difluorcbenzoyl)glycyl)aminomethyl)piperidine (0.050 mmol) , 5-
{bromomethyl)benzo[c] furazan (0.75 mmol), (piperidinomethyl)polystyrene

(2.6-2.8 mmol/g, 60 mg, 0.15 mmol), methanol (0.2 mL), acetonitrile (1.0 mlL),
and chloroform (0.50 mL) was stirred at 50 °C overnight. The mixture was cooled
tec room temperature, loaded onto Varian™ scx column, and washed with CH;OH (5
mL x 2}). Product was eluted off using 2 N NH: in CH.OH (5 mL) and concentrated.
To the resulting material were added chloroform (1.5 mL) and phenyl isocyanate
(0.075 mL) and the solution was stirred at room temperature for 1 h, loaded onto
Varian™ scX column, and washed with CH:OH (5 mL x 2). Product was eluted off
using 2 N NH; in CH:OH (5 mL) and concentrated. The residue was dissolved in
methanol (1 mL) and 4 N HCl in dioxane (0.50 mL) was added. The solution was
stirred at room temperature overnight and concentrated. The residue was
dissolved in methanol, loaded onto Varian™ SCX column, washed with CH;OH (5 mL
X 2), and eluted off using 2 N NH; in CH;OH (5 mL). Concentration and preparative
TLC (810, ethyl acetate/MeOH = 5/1) afforded 4-[{N-(2-amino-4,5-
difluorobenzoyl)glycyllaminomethyl]-1-(benzo[c]furazan-5-yl)piperidine
{Compound No. 2130) (3.6 mg, 16%): The purity was determined by RPLC/MS (B7%);
ESI/MS m/e 459.3 (M'+H, CasH~:FaNgO;) .

Example 1846: Preparation of 4-[{N-(2-Amino-4,5-
difluorobenzoyl)glycyl}aminomethyl] -1~ (3,5-dimethylisoxazol~-4-yl)piperidine
(Compound No. 2131).

The titled compound, 4~ ({N-(2-amino-4, 5~
difluorobenzoyl)glycyl)aminomethyl)-1~(3,5~-dimethylisoxazol-4-yl)piperidine
{Compound No. 2131), was synthesized pursuant to methods of Example 1845 using
the corresponding reactant: 3.8 mg, 18% yield; ESI/MS m/e 436.2 (M'+H,
CziH21F2NOs) &
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Example 1847: Preparation . of 4-[{N-(2-Amino-5~
chlorobenzoyl)glycyl}laminomethyl] -1-{4-
{trifluoromethylthio)benzyl}piperidine (Compound No. 1616).

A mixture of 4-[{N-(2-amino-5~
chlorobenzoyl)glycyl}aminomethyl]piperidine (16.2 mg, 0.050 mmol), 4~
(trifluoromethylthio)benzyl bromide (20.3 mg, 0.075 mmol), piperidinomethyl-
polystyrene (60 mg), acetonitrile (1.0 mL) and chloroform (0.50 mL) was stirred
at 60 °C for 15 h. The reaction mixture was cooled, loaded onto Varian™ scx
column and washed with CH;OH (15 mL). Product was eluted using 2 N NH: in CH;OH
(5 mL) and concentrated to afford 4-[{N-(2-amino-5-
chlorobenzoyl)glycyl)aminomethyl]-1-{4-
(trifluoromethylthio)benzyl)piperidine (Compound No. 1616)'(21.9mg, 85%): The
purity was determined by RPLC/MS (96%); ESI/MS m/e 545.2 (M'+H, C:3H,:C1F:N,0.5).

Example 1848-1868.

The compound of this invention was synthesized pursuant to methods of
Example 1847 using the corresponding reactant. Preparative TLC, if needed,
afforded the desired material. The ESI/MS data and yields are summarized in

Table 44.

Table 44
Co?ﬁound Molecular Formula |ESI/MS m/e[Yield (mg)! Yield (%)
o.

Example 1848 1617 C23 H26 Br F3 N4 02 s 559.0 21.0 75

Example 1849 1777 C23 H25 Cl2 F3 N4 02 517.0 16.3 63.0
Example 1850 1778 C24 H29 F3 N4 02 463.2 9.5 41.1
Example 1851 1779 |C24 H27 F3 N4 04 493.2 12.7 51.6
Example 1852 1780 C23 H26 Br F3 N4 02 527.0 16.4 62.2
Example 1853 1781 C23 H27 F3 N4 03 465.2 10.0 28.7
Example 1854 1782 C25 H29 F3 N4 02 475.2 12.2 34.3
Example 1855 1783 C24 H26 F3 N5 02 474.2 17.2 48.4
Example 1856 1784 C23 H27 F3 N4 02 449.2 11.3 33.6
Example 1857 1788 |C25 H31 F3 N4 02z 477.2 10.0 42.0
Example 1858 1789 C24 H29 F3 N4 03 479.2 10.0 27.9
Example 1859 1752 |c24 H30 F2 N4 02 445.2 5.9 2€.5
Example 1860 1793 |c22 H24 Cl2 F2 N4 02 485.2 9.2 37.9
Example 1861 1794 C23 H28 F2 N4 02 431.2 5.7 26.5
Example 1862 1795 |C23 H26 F2 N4 04 461.2 6.0 26.1
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Example 1863 1796 |C22 H25 Br F2 N4 02 497.0 10.5 42.4
Example 1864 1797 C22 H26 F2 N4 03 433.é 3.5 16.2
Example 1865 1798 |C23 H28 F2 N4 03 447.2 5.6 25.1
Example 1866 1799 C24 H28 F2 N4 02 443,2 5.5 24.9
Example 1867 1800 |C23 H25 F2 NS 02 142.2 9.4 42.6
Example 1868 1801 |C22 H26 F2 N4 02 417.2 6.5 31.2
Exanmple 1869: Preparation of 4-[{N-(2-Amino-5-

trifluoromethoxybenzoyl)glycyl)aminomethyl]-1-(4-bromobenzyl)piperidine
(Compound No. 1910).

A mixture of 4-[{N-(2-{tert-butoxycarbonylamino)-5-
trifluoromethoxybenzoyl)glycyl)aminomethyl)piperidine (0050 mmol), 4-
bromobenzyl bromide (0.060 mmol), piperidinomethylpolystyrene (60 mg),
acetonitrile (0.8 mL) and chloroform (0.5 mL} was stirred at 60 °C for 12 h.
The reaction mixture was cooled, loaded onto Varian™ SCX column and washed with
50% CHCl,/CH;OH (10 mL) and CH;OH (10 mL). Product was eluted using 2 N NH; in
CH,OH (5 mL) and concentrated. To the resulting material was added 4 N HCl in
1,4-dioxane (2 mL), and the solution was stirred overnight at room temperature.
Concentration and preparative TLC afforded 4-[{N-(2~amino-5-
trifluoromethoxybenzoyl)glycyl}aminomethyl]-1-(4-bromobenzyl)piperidine
(Compound No. 1910) (6.5 mg, 24%): The purity was determined by RPLC/MS (96¢%);
ESI/MS m/e 545 (M'+H, Ci3H:¢BrF:N,0;).

Examples 1870-1873.
The compounds of this invention were synthesized pursuant to methods of
Example 1869 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 45,

Table 45
Compound|{ Molecular Formula |ESI/MS m/e|Yield (mg)j Yield (%)
No.
Example 1870 1911 C23 H25 Cl2 F3 N4 03 533 10.6 39.7
Example 1871 1912 C23 H27 F3 N4 04 481 12.5 52.0
Example 1872 1913 C25 H31 F3 N4 03 493 7.5 30.5
Example 1873 1914 C24 H2¢%¢ F3 N4 03 479 11.0 46.0
Example 1874: Preparation of 4-[{N~(2-Amino~5-

trifluoromethylbenzoyl)glycyl)aminomethyl]-1-(benz{d}imidazol~5~
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yl)piperidine (Compound No. 2186).

A nmixture of 4-[{N-(2-(tert-butoxycarbonylamino)-5-
trifluoromethylbenzoyl)glycyl}aminomethyl]piperidine (0.060 mmol), 1-{tert-
butoxycarbonyl)-6-(bromomethyl)benz([d]imidazole (15.6 g, 0.050 rmmol),
(piperidinomethyl)polystyrene (86 mg), and acetonitrile (2 mL) was stirred at
50 °C for 3 h. After cooling to room temperature, phenyl isocyanate (30 mg)
was added and the mixture was stirred at room temperature for 1 h, loaded onto
Varian™ SCX column and washed with CH.OH (5 mL) and CHCl. (5 mL). Product was
eluted using 2 N NH_ in CH;OH (3 mL) and concentrated.

The resulting material was dissolved into methanol {1 mL), and 4 N HCl
in dioxgne (1 mL) was added. The solution was stirred at room temperature
overnight, loaded onto Varian™ SCX column and washed @ith CH;OH and di-
chloromethane. Product was eluted using 2 N NH: in CH,OH and concentrated.
Preparative TLC (8i0., AcOEt/MeOH = 3:1) afforded 4-{{N-(2-amino-5-
trifluorobenzoyl)glycyl}aminomethyl]l-1-(benz[d])imidazol=-5-yl)piperidine
(Compound No. 2186) {(1.9mg, 7.8%): The purity was determined by RPLC/MS (100%) ;
ESI/MS m/e 489.4 (M +H, CyH::FiNgOa}.

Example 1875: Preparation of 4-[{N-(2~-Amino-4,5-
difluorobenzoyl)glycyl }aminomethyl]l-1-(benzo[c]thiadiazol-5-yl)piperidine
(Compound No. 2184).

To amixture of 5- (hydroxymethyl)benzo[c]thiadiazole (8.3 mg, 0.050 mmol),
(piperidinomethyl)polystyrene (86 mg), and chloroform (1 ml) was added
methanesulfonyl chloride (0.0042 mL) and the mixture was stirred at room
temperature for 1.5 h. Acetonitrile (1 mL) and 4-[{N-(2-(tert-
butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl}aminomethyl]piperidine
(0.060 mmol) was added and the reaction mixture was stirred at 50 °C for 3 h.
After cooling to room temperature, phenyl isocyanate {30 mg) was added, and the
mixture was stirred at room temperature for 1 h, loaded onto Varian™ scX column
and washed with CH:-OH (5 mL) and CHCl. (S mL). Product was eluted using 2 N NH;
in CH:0H (3 mL) and concentrated.

The resulting material was dissolved into dichloromethane (1 mL), and
1 M chlorotrimethylsilane and 1 M phenol in dichloromethane (1 mL) was added.
The solution was stirred at room temperature for 5 h, loaded onto Varian™ SCX
column and washed with CH:OH and dichloromethane. Product was eluted using 2
N NH; in CH,OH and concentrated. Preparative TLC (5i0., AcOEt/MeOH =3:1) afforded
4~[{N-(2-amino-4,5-difluorobenzoyl)glycyl})aminomethyl]-1-
(benzo[clthiadiazol-5-yl)piperidine (Compound No. 2184} (1.3 mg, 5.5%): The
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purity was determined by RPLC/MS (100%); ESI/MS m/fe 475.2 (M'+H, C;;H:F-Ng0.S).

Example 1876: Preparation of 4-[{N-(2-Amino-5-
trifluoromethylbenzoyl)glycyl}aminomethyl] -1~ (benzo[c]thiadiazol=~5-
yl)piperidine (Compound No. 2185).

The titled compound, 4-[{N-(2-amino-5-
trifluoromethylbenzoyl)glycyl)aminomethyl]-1-(benzo[c]thiadiazol-5-
yl)piperidine (Compound No. 2185) was synthesized pursuant to methods of Example
1875 using the corresponding reactant: 7.2mg, 28% yield; ESI/MSm/e 507.4 (M'+H,

Ca3HasF3Ne023) o

Example 1877: Preparation of ) 4~ [{N-(2-Amino=5-
trifluoromethylbenzoyl)glycyl}aminomethyl]}-1~-(2-amino-4~
chlorobenzyl)piperidine (Compound No. 1819).

A mixture of 4-[{N-(2-amino-5-
trifluoromethylbenzoyl)glycyl}laminomethyl]piperidine (0.050 mmol), 4-
chloro-2-nitrobenzyl chloride {0.050 mmol}, piperidinomethylpolystyrene {60
mg), acetonitrile (1.0 mL) and chloroform (0.7 mL) was stirred overnight at 50
°C. The reaction mixture was cooled, loaded onto Varian™ SCX column and washed
with 50% CHCLl:/CH;OH (10 nmL) and CH;OH (10 mL). Product was eluted using 2 N
NH; in CH:OH (5 mL) and concentrated. To the resultingmaterial was added ethanol
{3mL) and 10% Pd-C (15mg}, and themixturewas stirredunder H, at room temperature
for 1.5 h., Filtration, concentration, and preparative TLC afforded 4-[{N-
{2-amino~-5-trifluoromethylbenzoyl)glycyl}aminomethyl]-1-(2-amino-4-
chlorobenzyl)piperidine (Compound No. 1819) (5.1 mg, 14%): The purity was
determined by RPLC/MS (90%) ; 'HNMR (400 MHz, CDC1.) §1.09-1.32 (m, 4 H), 1.41-1.59
(m, 1 H), 1.66 (d, J =12.5 Hz, 2 H), 1.88 (t, J = 11.5 Hz, 2 H), 2.82 (d, J
= 11.5 Hz, 2 H), 3.17 (t, J = 6.5 Hz, 2 H), 3.42 (s, 2 H), 4.05 {(d, J = 5.5 Hz,
2 H), 4.85 (br s, 1 H), 5.92 (br s, 2 H), 6.25~-6.36 (m, 1 H), 6.55-6.66 (m, 1
H), 6.70 {(d, J = 8.5 Hz, 1 H), 6.85 (d, J = 8.5 Hz, 1 H), 7.26 (s, 1 H), 7.42
(d, 3 = 8.5 Hz, 1 H), 7.68 (s, 1 H) ;ESI/MS m/e 498.2 (M'+H, C,H:)ClF:N:O:).

Examples 1878 and 18789,
The compounds of this invention were synthesized pursuant to methods of
Example 1877 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 46,

Table 46

331



17 MAY 2002

—~—

WO 99/25686 PCT/US98/23254

Compound | Molecular Formula |[|ESI/MS m/e|[Yield (mg)| Yield (*)
No.
Example 1878 1920 C22 H26 Cl F2 N5 02 466.2 3.5 10.0
Example 1879 1922 €23 H27 C1 F3 NS 03 514.2 1.2 3.1
Example 1880: Preparation of 4-[{N-(2-Amino-5-

trifluoromethylbenzoyl)glycyl}aminomethyl]-1-(benz[d]oxazol-5-yl)piperidine
(Compound No. 2188).

A solution of 1~ (3-amino-4-hydroxybenzyl}-4-[(N-(2-(tert-
butoxycarbonylamino}-5-trifluoromethylbenzoyl)glycyl}aminomethyl)piperidine
(34.8 mg, 0.060 mmol), prepared pursuant to methods of Example 1826, in THF (2
rL) was treated with triethyl orthoformate (0.033 mL, 3.3 eq) and pyridinium
p-toluenesulphonate {2 mg, 0.4 eq}. The reaction mixture was stirred overnight
under reflux. After cooling to room temperature, the mixture was concentrated.
The residue was dissolved in AcOEt, loaded onto BondElut™ Si column, eluted off
using ethyl acetate/methanol = 4/1, and concentrated.

The resulting material was dissolved into AcOEt (1.5 mL), and 4 N HCl
in dioxane (0.5 mL) was added. The solution was stirred at room temperature
overnight, adjusted to pH 10 with 5 M NaOH aqueous solution, and extracted with
AcOEt. The extract was concentrated and purified by PTLC (Si0,, AcOEt/MeOH =
4:1) to afford 4-({N-(2-amino-5-trifluoromethylbenzoyl)glycyl}aminomethyl]~
l1- (benz[d}oxazol-5-yl)piperidine (Compound No. 2188) (1.6 mg, 5%): The purity
was determined by RPLC/MS (94%); ESI/MS m/e 490.3 (M'+H, C.(H.:F:NsO;).

Example 1881: Preparation of 4-[{N-(2-Amino-4,5-
difluorobenzoyl)glycyl)aminomethyl]-1-(2-ox0-2,3~-dihydro-1,3-benzoxazol-5-
vl)piperidine (Compound No. 2180).

To a mixture of 1-(3-amino-4-hydroxy)-4-( {N-(2-(tert-
butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl}aminomethyl]piperidine (22
mg, 0.040 mmol), NaHCO. (0.040 mmol}, water (0.7 mL), and methanol (1.5 mL) was
added phenyl chloroformate (0.046 mmol) and the mixture was stirred at room
temperature for 3 h. A 1 N NaOH solution (0.040 mL) was added, and the reaction
mixture was stirred for additional 1.5 h. The mixture was extracted with ethyl
acetate and evaporated. The residue was dissolved in methanol, loaded onto
Varian™ SCX column and washed with CH.OH (5 mL x 2). Product was eluted using
2 N NH; in CH;0H (5 mL) and concentrated.

To the resulting material was added 1 M chlorotrimethylsilane and 1 M

332



17 MAY 2002

WO 99/25686 PCT/US98/23254

phenol in dichloromethane (2 mL). The solution was stirred at room temperature
for 2 h and evaporated. The residue was dissolved in methanol, loaded onto
Varian™ SCX column and washed with CH;OH (5 mL x 2). Product was eluted using
2 N NH; in CH,OH (5 mL) and concentrated. Preparative TLC (Si0O-, AcOEt/MeOH =
5:2) afforded 4-({N-(2-amino-4,5-difluocrobenzoyl)glycyl)aminomethyl]-1-{2~
oxo-2,3-dihydro-1, 3-benzoxazol-5-yl)piperidine (Compound No. 2190) (4.1 mg,
22%): The purity was determined by RPLC/MS (100%); ESI/MS m/e 474.2 (M'+H,
Ca3HasFaNsOy) .

Examples 1882-1884.

The compounds of this invention were synthesized pursuant to methods of
Example 1881 wusing the <corresponding reactant respeétively (phenyl
chlorothionoformate was used instead of phenyl chloroformate for preparation
of Compounds 2192 and 2193). The ESI/MS data and yrelds are summarized in Table
47.

Table 47
Compound | Molecular Formula {ESI/MS m/e|Yield (mg)| Yield (%)
No.
Example 1882 2191 C24 H26 F3 NS 04 506.3 3.1 10
Example 1883 2192 C23 H25 F2 N5 03 S 490.2 6.9 35
Example 1884 2193 C24 H26 F3 NS5 03 s 522.2 3.6 11
Reference Example 36: Preparation of 4-[(N-(1-(9-

Fuluorenylmethoxycarbonyl)piperidine-4-

ylmethyl) carbamoylmethyl }aminomethyl] -3-methoxyphenyloxymethyl-polystyrene.
To a solution of 1-(9-fuluorenylmethoxycarbonyl) -4-

{(glycylaminomethyl)piperidine hydrochloride (10 mmol) in DMF (65 mL) were added

acetic acid (0.3 mL), sodium triacetoxyborohydride (1.92 g}, and 4-formyl-

3- (methoxyphenyloxymethyl)-polystyrene (1 mmol/g, 200 g). The mixture was

shaken for 2 h and filtered. The resin was washed with MeOH, DMF, CH.-Cl:, and

methanol, and dried to afford the desired material.

Examples 1885-2000: General Procedure for Solid-Phase Synthesis of
4-Aminomethylpiperidines.
To a mixture of the corresponding acid (1.6 mmol), HBTU (1.6 mmol), and

DMF (6 mL) was added diisopropylethylamine (3.6 mmol), and the mixture was shaken
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for 2 min. 4-[{N- (1~ (9-fuluorenylmethaxycarbonyl)piperidine-4-
ylmethyl)carbamoylmethyl)aminomethyl]-3-methoxyphenyloxymethyl-polystyrene
(0.4 mmol) was added and the mixture was shaken for 1 h and filtered. The resin
was rinsed with DMF and CH-Cl., and dried.

A mixture of the resulting resin, piperidine (3.2 mL)}, and DMF (12.8 mL)
was shaken for 10 min and filtered. The resin was washed with DMF and CH.Cl,,
and dried.

To the dry resin {(0.05mmol) was added amixture of NaBH (OAc): (0.25 mmol),
AcOH (0.025mL) and DMF (1 mL). The corresponding aldehyde (2.5 mmol) was added,
and the mixture was shaken for 2 h, then filtered and washed with CH,OH, 10%
diisopropylethylamine in DMF, DMF, CH:Cl., and CH:;OH. A mixture of the resin,
water {0.050 mL), and trifluorcacetic acid (0.95 mL) was sﬁaken for 1 h and
filtered. The resin was washed with CH.Cl- and CH:OH. The filtrate and washings
were combined and concentrated. The crude material was loaded onto Varian™ scXx
column and washed with CH.OH (15 mL). Product was eluted using 2 N NH; in CH,0H
(5mL) and concentrated. Preparative TLCor HPLC, if needed, afforded the desired

material. The ESI/MS data and yields are summarized in Table 48.

Table 48
Co?found Molecular Formula [ESI/MS m/e|Yield (mg)| Yield (%)
o.
Example 1885 1923 C23 H25 Br F3 N3 02 S 544 15.7 87
Example 1886 1524 C24 H28 F3 N3 03 s 496 14.6 89
Example 1887 1925 €23 H25 F4 N3 02 s 484 11.7 73
Example 1888 1926 C23 H24 F5 N3 02 s 502 13.8 84
Example 1885 1927 C23 H26 F3 N3 03 S 482 10.7 67
Example 1890 1928 C24 H26 F3 N3 04 s 510 14.3 85
Example 1891 1929 C26 H30 F3 N3 02 S 506 14.7 88
Example 1892 1930 C24 H28 F3 N3 02 s2 512 14.4 85
Example 1893 1931 C25 H30 F3 N3 02 s 494 14.3 88
Example 1894 1932 C25 H28 F3 N3 03 s 509 7.1~ 35
Example 1895 1933 C25 H30 F3 N3 02 s 494 14.3 g8
Example 1896 1934 C26 H32 F3 N3 02 s 509 14.4 86
Example 1897 1935 C23 H25 F3 N4 04 s 511 14.9 88
Example 1898 1936 C24 H28 F3 N3 02 S 480 13.3 84
Example 1899 1937 C26 H32 F3 N3 02 § 509 11.1 66
Example 1900 1938 C23 H27 Br2 N3 02 538 5.3* 25
Example 1901 193¢ C24 H30 Br N3 03 488 5.0* 25
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Example 1902 1940 C23 H27 Br F N3 02 476 4,9* 25
Example 1903 1941 C23 H26 Br F2 N3 02 194 6.1* 30
Example 1904 1942 C23 H28 Br N3 03 474 1,7+ 9
Example 1905 1943 C24 H28 Br N3 04 502 6.6* 32
Example 1906 1944 C26 H32 Br N3 02 498 7.0* 35
Example 1907 1945 C24 H30 Br N3 02 5 504 11.1 67
Example 1908 1946 |C25 H32 Br N3 02 488 3.2~ 16
Example 1909 1547 C25 H30 Br N3 03 500 5.7 35
Example 1910 1948 C25 H32 Br N3 02 486 4.9~ 25
Example 1911 1949 C26 H34 Br N3 02 500 6.7* 33
Example 1912 1950 |C23 H27 Br N4 04 503 5.0* 25
Example 1913 1851 C24 H30 Br N3 02 472 5.1* 26
Example 1914 1952 C22 H24 Br2 F N3 02 542 14:9 83
Example 1915 1953 C23 H27 Br F N3 03 492 13.9 86
Example 1916 1954 C22 H24 Br F2 N3 02 480 12.5 79
Example 1917 1955 C22 H23 Br F3 N3 02 498 13.2 80
Example 1918 18956 |C22 H25 Br F N3 03 478 7.0 44
Example 1919 1957 C23 H25 Br F N3 04 506 4.0* 20
Example 1920 1958 C25 H29 Br F N3 02 502 14.6 88
Example 1921 1859 [C23 H27 Br F N3 02 508 13.1 78
Example 1922 1960 |C24 H29 Br F N3 02 490 13.8 85
Example 1923 1961 C24 H27 Br F N3 03 504 2.7* 13
Example 1924 1962 C24 H29 Br F N3 02 490 12.7 78
Example 1925 1963 C25 H31 Br F N3 02 504 13.5 81
Example 1926 1964 C22 H24 Br F N4 04 507 14.8 88
Example 1927 1965 €23 H27 Br F N3 02 476 12.1 71
Example 1528 1966 |C25 H31 Br F N3 02 504 13.4 80
Example 1929 1967 C22 H26 Br F N4 02 477 4.7~ 20
Example 1930 1968 C23 H29 F N4 03 429 6.9* 32
Example 1931 1869 |C22 H27 F N4 03 415 3.7* 17
Example 1932 1870 |C23 H27 F N4 04 443 5.4* 24
Example 1933 1971 C25 H31 F N4 02 439 4,.3* 20
Example 1934 1972 C23 H29 F N4 02 § 445 6.2* 28
Example 1935 1973 C24 H31 F N4 02 427 6.3* 29
Example 1936] 1974 C24 H31 F N4 02 427 4.9* 23
Example 1937 1975 |C22 H26 F N5 04 444 5.9* 27
Example 1938 1876 |C23 H29 F N4 02 413 6.7 32
Example 1938 1977 C23 H26 F N5 02 424 5.1* 24
Example 1940 1978 C25 H33 F N4 02 441 6.3* 29
Example 1941 1979 |C25 H30 F2 N4 02 457 8.0* 35
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Example 1942 1980 C24 H28 F2 N4 03 459 6.0* 26
Example 1943 1981 C22 H25 F2 N5 04 462 9.3* 41
Example 1944 1982 C23 H25 F2 NS5 02 442 6.0* 27
Example 1945 1983 C25 H32 F2 N4 02 459 8.3+ 37
Example 1946 1984 C22 H26 Br I N4 02 585 9.7* 36
Example 1947 1985 C23 H29 I N4 03 537 8.2* 36
Example 1948 1986 C22 H27 I N4 03 523 5.8* 23
Example 1949 1987 C23 H27 I N4 04 551 8.2* 32
Example 1950 1988 C25 H31 I N4 02 547 6.7+ 26
Example 1951 1989 C23 H29 I N4 02 s 553 6.4~ 25
Example 1952 1990 C24 H31 I N4 02 535 7.2* 29
Example 1953 1991 C24 H29 I N4 O3 549 5.6* 22
Example 1954 1992 C24 H31 I N4 02 535 6.2* 25
Example 1955 1993 C22 H26 I NS 04 552 10.2* 40
Example 1556 1994 C23 H29 I N4 02 521 7.5* 30
Example 1857 1995 C23 H26 I N5 02 532 6.8%* 27
Example 1958 19%6 C25 H33 I N4 02 549 7.1* 28
Example 1959 1997 C25 H33 I N4 02 549 3.0* 12
Example 1960 1998 C22 H25 Br Cl N3 02 478 7.6* 39
Example 1961 1999 C23 H28 Cl N3 03 430 7.0% 39
Example 1962 2000 C22 H25 Cl F N3 02 418 14.1 102
Example 1963 2001 C22 H26 Cl N3 03 416 6.3~ 36
Example 1964 2002 C23 H26 Cl N3 04 444 7.1* 39
Example 1965 2003 C25 H30 Cl N3 02 440 15.3 105
Example 1966 2004 C23 H28 Cl N3 02 s 446 8.4%* 45
Example 1967 2005 C24 H30 Cl N3 02 428 7.4* 41
Example 1968 2006 C24 H30 Cl N3 02 428 13.8 98
Example 1969 2007 C22 H25 Cl N4 04 445 16.0 109
Example 1970 2008 C23 H28 Cl N3 02 414 14.1 103
Example 1971 2009 C23 H25 Cl1 N4 02 425 14.8 106
Example 1972 2010 C25 H32 Cl N3 02 442 14.5 99
Example 1973 2011 C25 H32 Cl N3 02 442 14.5 99
Example 1974 2012 C22 H24 Br2 Cl N3 02 558 12.8+ 58
Example 1975 2013 C23 H27 Br Cl N3 03 508 8.6~ 42
Example 1976 2014 C22 H25 Br Cl N3 03 494 6.0* 30
Example 1977 2015 C23 H25 Br Cl N3 04 522 8.4~ 40
Example 1978 2016 C25 H29 Br Cl N3 02 518 17.6 103
Example 1979 2017 C23 H27 Br Cl N3 02 S 524 17.1 89
Example 1980 2018 C24 H29 Br Cl1 N3 02 506 14.7 88
Example 1981 2019 C24 H27 Br Cl1 N3 03 520 8.0* 38
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Example 1982 2020 C24 H29 Br Cl N3 02 506 14.7 88
Example 1983 2021 C22 H24 Br Cl N4 04 523 12.0* 57
Example 1584 2022 €23 H27 Br Cl N3 02 452 8.5+ 42
Example 1985 2023 C23 H24 Br Cl N4 02 503 6.3* 31
Example 1986 2024 C25 H31 Br Cl N3 02 520 9.6* 46
Example 1987 2025 C25 H31 Br Cl N3 02 520 15.0 87
Example 1988 2026 C22 H23 Br Cl F2 N3 02 514 15.8 93
Example 1989 2027 C22 H26 Br2 N4 02 537 10,7+ 42
Example 1990 2028 C23 H29 Br N4 03 489 8.5* 36
Example 1991 2029 C22 H27 Br N4 03 475 7.5%* 32
Example 1992 2030 C23 H27 Br N4 04 503 6.8* 28
Example 1993 2031 C25 H31 Br N4 02 499 6.2* 26
Example 1994 2032 C24 H29 Br N4 03 501 8.9+ 37
Example 1995 2033 C24 H31 Br N4 02 487 5.1* 39
Example 1996 2034 C22 H26 Br N5 04 504 6.4* 26
Example 1997 2035 C23 H2S Br N4 02 473 6.5* 28
Example 1998 2036 C23 H26 Br N5 02 484 6.3~ .27
Example 1999 2037 C25 H33 Br N4 02 501 5.4* 22
Example 2000 2038 C22 H25 Br F2 N4 02 495 5.4~ 23

*Yield of TFA salt.

Example 2001: Preparation of 1-(3-Carbamoylbenzyl) -4-[{N-(3-
(trifluoromethyl)benzoyl)glycyl}aminemethyl]lpiperidine (Compound No. $24).

EDCI (10.7 mg), l-hydroxybenzotriazole hydrate (7.5 mg), Et:N (15.4 mg),
0.5 MNH: in dioxane (0.1 mL, 0.05 mmol) and DMF (0.5 mL) were added to a solution
of 1-(3~-carboxybenzyl)-4-[{N- (3~
{(trifluoromethylibenzoyl)glycyl)aminomethyl]piperidine (19.4 mg, 0.041 mmol)
in CHCl; (2.5 mL). The reaction mixture was stirred at 25 °C for 20 h, washed
with 2 N aqueous NaOH (2 x 2 mL) and brine (1 mL). After filtration through
PTFE membrane filter, the solvent was removed under reduced pressure to afford
1-(3-carbamoylbenzyl)~-4-[{N-(3-
{trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (compound No. 924} as
a pale yellow solid (17.9 mg, 92%): The purity was determined by RPLC/MS (89%);
ESI/MS m/e 447.3 (M'+H, Ca4Ha:F3N40;).

Example 2002: Preparation of 1- (4-Carbamoylbenzyl) -4-[{N-(3-

(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (Compound No. 925).

Compound No, 925 was synthesized pursuant to methods of Example 2001 using
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the corresponding reactant: 14.2 mg, 72%; The purity.was determined by RPLC/MS
(86%); ESI/MS m/e 447 (M'+H, CzH::FaNs03).

Example 2003: Preparation of 1-(4-Aminobenzyl)-4-[{N-(3-
(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (Compound No. 516).

A solution of 1-{(4-nitrobenzyl)-4-[{N~-(3-
{trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (22.4 mg, 0.047 mmol)
in EtOH (3 mL) was hydrogenated at 1 atm for 1 h in the presence of 5% palladium
on charcoal (10 mg) at 25 °C. The catalyst was removed by filtration and washed
with EtOH. (5 mL). The combined filtrate was evaporated to affecxzd 1-(4-
aminobenzyl)-4-[(N-(3-
{trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (comi:)ound No. 516) as
a pale yellow solid (20.1 mg, 96%). The purity was determined by RPLC/MS (99%%);
ESI/MS m/e 449.1 (M'+H, Cz3H27FiN;02).

Examples 2004 and 2005.
Compounds No. 517 and 518 were synthesized pursuant to methods of Example
2003 using the corresponding reactant respectively. The ESI/MS data and yields

are summarized in Table 49.

Table 49
Compound | Molecular Formula (ESI/MS m/e|Yield (mg)| Yield (%)
No.
Example 2004 517 C23 H27 F3 N4 02 449 26.5 78
Example 2005 518 C23 H27 F3 N4 02 449 25.3 71

Example 2006: Preparation of 1-{4-(Benzoylamino)benzyl}-4-[{N-(3~
(trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (Compound No. 519).

EDCI (4.7 mg), l-hydroxybenzotriazole hydrate (3.3 mg), Et:N (2.5 mg)
and benzoic acid (3.0 mg) were added to a solution of 1l-(4-aminobenzyl)-4-
{{N-(3-(trifluoromethyl)benzoyl)glycyl}aminomethyl)piperidine (10.1mg, 0.023
mmol} in CH.Cl; (2.5 mL). The reaction mixture was stirred at 25 °C for 16 h,
washed with 2 N aqueous NaOH (2 x 2mL) and brine (1 mL). After filtration through
PTFE membrane filter, the solvent was removed under reduced pressure to afford
an yellow oil which was purified by preparative TLC (SiO:, 10% CH;OH~-CH:Cl,) to
give 1-(4- (benzoylamino)benzyl)-4-[{N-(3-
(trifluoromethyl)benzoyl)glycyl}aminomethyl]lpiperidine (compound No. 519} as
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a colorless oil (4.6mg, 36%): The purity was determined by RPLC/MS {(99%) ; ESI/MS
m/e 553.2 (M.+H, C;uH:1F3N4Os) .

Example 2007: Preparation of 1-{4-(Piperidinocarbonyl)benzyl}-4-[{N-
(3-({trifluoromethyl)benzoyl)glycyl }aminomethyl]piperidine (Compound No.
1572).

Piperidine (0.048mmol), diisopropylcarbodiimide (0.45 mmol) in DMF (0.15
mL), l-hydroxybenzotriazole hydrate (0.45 mmol) in DMF (0.15 mL) were added to
a solution of l-(4-carboxybenzyl)-4-[{N-(3-
(tcrifluoromethyl)benzoyl)glycyllaminomethyll}piperidine (0.040 mmol) in DMF
(1.0mL). The reaction mixture was stirred at room temperature for 17 h, loaded
onto Varian™ SCX column, and washed with CHCl;/CH-OH 1 : 1 (S'mL) and CH;0H (5
mL). Product was eluted off using 2 N NH; in CH;OH (5 mlL) and concentrated to
afford 1-{4-(piperidinocarbonyl)benzyl}-4-[{N- (3~
(trifluoromethyl)benzoyl)glycyl}laminomethyl]piperidine (Compound No. 1572)
{14.3mg, 66%): The purity was determined by RPLC/MS (99%); ESI/MSm/e 545 (M*+H,
CacH3sFalN,O3) o

Examples 2008-2015.
The compounds of this invention were synthesized pursuant to methods of
Example 2007 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 50.

Table 50
COTfound Molecular Formula |ESI/MS m/elYield (mg)| Yield (%)
o.
Example 2008 1573 C31 H33 F3 N4 04 583 17.6 76
Example 2009 1574 C31 H33 F3 N4 03 567 18.8 83
Example 2010 1575 |C30 H30 Cl F3 N4 03 587 3.2 14
Example 2011 1576 C28 H33 F3 N4 04 547 21.1 97
Example 2012 1577 [C26 H31 F3 N4 04 521 5.1 24
Example 2013 1578 C31 H33 F3 N4 03 567 16.9 75
Example 2014 1579 {C31 H33 F3 N4 03 567 6.0 26
Example 2015 1580 |c29 H3S5 F3 N4 03 545 15.1 69

Example 2016: Preparation of 1-[4-~(Chloroformyl)benzyl]-4-[{N-(3-
(trifluoromethyl)benzoyl)glycyl}aminomethyllpiperidine.
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A mixture of 1-(4-carboxybenzyl) -4-[{N-(3-

{trifluoromethyl)benzoyl)glycyl)aminomethyl]lpiperidine (240 mg) and thionyl

chloride (1 mL) was stirred at room temperature for 12 h and the excess thionyl

chloride was removed under reduced pressure to give desired 1-(4-

(chloroformyl)benzyl] -4~ (N-(3-
(trifluoromethyl)benzoyl)glycyl}aminomethyl)piperidine. The acid chloride
was used without further purification.

Example 2017: Preparation of 1-(4-{N- (2~
Methoxyethyl) carbameyl }benzyl]-4-[(N-(3-
(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (Compound No. 1612).
1- (4~ (chloroformyl)benzyl)-4~({N-(3-

(0.042

A mixture of
(trifluocromethyl)benzoyl)glycyl)aminomethyl]lpiperidine mmol), 2~
methoxyethylamine (3.8 mg, 0.050 mmol), piperidinomethylpolystyrene (46 mg) and
Water (0.020

Methanol (1 mL) was added

dichloromethane (1.5 mlL) was stirred at room temperature for 17 h.
mL) was added and the mixture was stirred for 30 min.
and the mixture was loaded onto Varian™ SCX column, and washed with CH:OH (10
mL) .
afford

Product was eluted off using 2 N NH; in CH;0H (5 mL) and concentrated to
1-[4-(N- (2-methoxyethyl) carbamoyl }benzyl] -4~ [ {N- (3~
1612)
The purity was determined by RPLC/MS (92%); ESI/MS m/e 535.2

{trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (Compound No.
(26.7 mg, 100%):

(M™+H, Ca3H33FiN4Of) .

Examples 2018-2020.
The compounds of this invention were synthesized pursuant to methods of
Example 2017 using the corresponding reactant respectively.

The ESI/MS data and yields are

Preparative TLC,
1f needed, afforded the desired material.

summarized in Table 51.

PCT/US98/23254

Table 51
Compound! Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
No.
Example 2018 1610 C31 H30 F6 N4 03 621.2 4.4 14
Example 2019 1611 C30 H29 Cl2 F3 N4 03 621.2 35.7 quant
Example 2020 1613 C32 H35 F3 N4 03 581.2 29.9 quant
Example 2021: Preparation of 4-[N-{5-Bromo-2-
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(methylamino)benzoyllglycyllaminomethyl-1-(4-chlorobenzyl)piperidine
(Compound No. 1427).

A solution of 4-(N-(2-amino-5-bromobenzoyl)glycyl}aminomethyl-1- (4~
chlorobenzyl)piperidine (Compound No. 1042) (50 mg, 0.10 mmol) in triethyl
orthoformate (6.5 mL) was stirred at 150 °C for 17 h. Concentration afforded
a yellow solid. To a solution of the yellow solid in ethanol (3 mL) was added
sodium borohydride (7.6 mg, 0.2 mmol) and the mixture was stirred at room
temperature for 14 h. A resulting white precipitate was resolved in di-
chloromethane and the solution was washed with 1 N aqueous NaOH (2 mL). The
organic layer was separated, dried over K:;CO;, filtered and evaporated. Column
chromatography (S10,, 20% MeOH/CHCI;) gave 4-[N-{5-bromo-2-
(methylamino)benzoyl)glycyl]aminomethyl—l—(4-chlorobenzyl)pipe:idine
{Compound No. 1427) (40 mg, 80%): The purity was determined by RPLC/MS (100%);
ESI/MS m/e 505 (CasHa3BrCLFgN,O:) .

Example 2022: Preparation of 4~ [N-{5-Bromo-2~
(dimethylamino)benzoyl }glycyl]laminomethyl-1-(4-chloxrobenzyl)piperidine
(Compound No. 1428).

Sodium cyanoborohydride (26 mg, 0.42 mmol) and acetic acid (14 uL) was
added successively to a " mixture of 4-{N-(2-amino-5-
bromobenzoyl)glycyl}aminomethyl-1~(4-chlorobenzyl)piperidine (Compound No.
1042) (67 mg, 0.14mmol), 37« formaldehyde solution inwater (0.112mL, 1.4 mmol),
acetonitrile (2 mL), and methanol (1.5 mL). After the solution was stirred at
50 °C for 30 h, 1 N aqueous NaOH and dichloromethane were added. The aqueous
layer was separated and the organic layer was dried over K.CO,, filtered and
evaporated. Column chromatography (Si0;, 20% MeOH/AcOEt) gave 4-[N-{5-
bromo-2-{dimethylamino)benzoyl)glycyl)aminomethyl-1-(4-
chlorobenzyl)piperidine (Compound No. 1428) (60 mg, 82%): The purity was
determined by RPLC/MS (100%); ESI/MS m/e 523 (CayH:nBrClFgN,0:) .

Example 2023: Preparation of 4-[(N-(5-Bromo-2-
(methylsulfonylamino)benzoyl)glycyl }aminomethyl]-1- (4~
chlorobenzyl)piperidine (Compound No. 1581).

A mixture of 4-((N-(2-amino-5-bromobenzoyliglycyl}aminomethyl]-1-(4-
chlorobenzyl)piperidine (25 mg, 0.05 mmol), methanesulfonyl chloride (0.0045
mL), triethylamine (0.026 mL) and dichloromethane {2 mL) was stirred at room
temperature for 17 h. The reaction mixture was purified with column

chromatography (SiO-), loaded onto Varian™ SAX column, and washed with CH;OH (5
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mL). Product was eluted off using 0.1 N HCl in CH:QH (5 mL) and concentraﬁed
to afford 4-[{N-(5-bromo-2-
(methylsulfonylamino)benzoyl)glycyl)aminomethyl]-1-(4-chlorobenzyl)-~
piperidine (Compound No. 1581) (5.4 mg, 19%): ESI/MS m/e 573.0 (M+H,
C23H2sBrCIN;0,S) .

Example 2024: Preparation of 4-[(N-(5-Bromo-2-
{bis (methylsulfonyl)amino)benzoyl)glycyl}aminomethyl]-1- (4-
chlorobenzyl)piperidine (Compound No. 1582},

A mixture of 1-({4-chlorobenzyl)-4-[{N-(2-amino-5-
bromobenzoyl)glycyl}aminomethyl]piperidine (57 mg, 0.10 mmol), methanesulfonyl
chloride {0.018 mL, 0.24 mmol), triethylamine (0.068 mL) ar;d dichloromethane
{2 mL) was stirred at room temperature for 8 h. Aqueous 1 N NaOH solution (1
mL) was added and the mixture was extracted with dichloromethane (2 mL x 3).
The combined extracts were dried over K2C03, filtered and evaporated. Column
chromatography (S1i0,) gave 4-[{N-(5-bromo-2~
(bis (methylsulfonyl)amino}benzoyl)glycyl)}aminomethyl)-1- (4~
chlorobenzyl)piperidine (Compound No. 1582) (40 mg, 62%): ESI/MSm/e 651 (M'+H,
Ca2¢H3eBrC1N,0gS,) .

Example 2025: Preparation of 1-(4-Chlorobenzyl)-l-methyl-4-[(N-~(3-
{trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidinium iodide
(Methylammonium iodide of Compound No. 461),

A soluticn of 4-[{N-(3-
{trifluoromethyl)benzoyl)glycyl)aminomethyl)piperidine (30 mg, 0.087 mmol) in
CH3;CN (1.0 mL) and (piperidinomethyl)peolystyrene (80 mg, 2.7 mmol base/g resin)
were added to a solution of 4~-chlorobenzyl chloride (11.7 mg, 0.073 rmol) in
CH:CN (1.0 mL). The reaction mixture was stirred at 60 °C for 2 h. Phenyl
isocyanate (10.4 mg, 0.087 mmol) was added to the cocoled reaction mixture and
the mixture was stirred at 25 °C for 1 h. The reaction mixture was loaded onto
Varian™ SCX column and washed with CH:OH (20 mL). Product was eluted off using
2 N NH; in CH:OH (6 mL) and concentrated to afford l-(4-chlorobenzyl)-4-[{N-
(3-(trifluoromethyl)benzoyl)glycyl)aminomethyl])piperidine as a colorless oil
used without purification, Iodomethane (28 mg, 0.20mmol) was added to a solution
of 1-(4-chlorobenzyl)-4-({N- (3~
(trifluoromethyl)benzoyl)glycyl)aminomethyl)piperidine in CH:CN (2.0 mL) and
the reaction mixture was stirred at 70 °C for 4 h. The solvent was removed under

reduced pressure to afford 1-(4-chlorobenzyl)-1l-methyl-4-{{N- (3~
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(trifluoromethyl)benzoyl)glycyl)aminomethyl]lpiperidinium iodide as a pale
yellow oil (31.7 mg, 71%t): The purity was determined by RPLC/MS (99%); ESI/MS
m/e 482.1 (M., C:‘H;scj.F;N;Oz) .

Example 2026: Preparation of 1-(4-Chlorobenzyl}-4-[N-methyl-N-(N-(3-
(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (Compound No. 520).

Formaldehyde (108 mg, 1.33 mmol, 37% wt solution in H.0) was added to
a solution of 1-(4-chlorobenzyl)-4-(aminomethyl)piperidine (318 mg, 1.33 mmol)
and NaBH;CN (668 mg) in 10% CH,COOH/CH:OH (3 mL}. The reactionmixture was stirred
at 25 °C for 1 h. The reaction mixture was loaded on DOWEX™ 50Wx2 column (10
mL) and washed with CH;O0H (100 mL). Product was eluted off using 2 N NH; in CH;OH
{100 mL} and concentrated to afford 173 mg of crude 1-({4-chlorobenzyl)-4-
{ (methylamino)methyl}piperidine as a colorless oil used without purification.

EDCI (85 mg), l-hydroxybenzotriazole hydrate (60 mg) were added to a
solution of 1-{4-chlorobenzyl)-4~( (methylamino)methyl}piperidine (111mg, 0.44
mmol) in CH»,Cl- (4 mL). The reaction mixture was stirred at 25 °C for 1 h and
then washed with 2 N aqueous NaOH (2 mL X 2) and brine (1 mL). After filtration
through PTFE membrane filter, the solvent was removed under reduced pressure
to afford an yellow oil which was purified by preparative TLC (Si0Oa., 5%
CH;OH/CH,Cl:) to give 1-(4-chlorobenzyl)~4-[N-methyl-N-{N-(3-
(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine {compound No. 520) as
a pale yellow oil (14.0 mg, 3.4%). The purity was determined by RPLC/MS (99%);
ESI/MS m/e 482.1 (M'+H, CyH,-ClF;N;0:).

Reference Example 37: Preparation of 3-Aminohomopiperidine.

A solution of DL-a-amino-g-caprolactam (2 g, 16 mmol) in THF (70 mL) was
treated with 1 M BH:~-THF solution (80 mL) and heated to reflux for 3h. 2 N agueous
HCl solution (50 mL) was added and the reaction was heated to reflux for an
additional hour before cooling to 25 °C. The reaction was basicified (pH 10)
by the addition of 4 N NaOH solution and extracted with EtOAc (3 x 200 mL). The
combined organic phases were washed with saturated aqueous NaHCO_, dried (MgSO)
and concentratedtoyield thedesiredmaterial (990mg, 54%) whichwas usedwithout

any further purification.

Reference Example 38: Preparation of 3-Amino-1~-(4-
chlorobenzyl)homopiperidine. .

A solution of 3-aminohomopiperidine (1,71 g, 15 mmol} in CH.CN (45 mL)
was treated with p~chlorobenzyl chloride (463 mg, 2.9 mmol) and K.CO, (828 g,
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6 mmol) and heated to 70 °C for 9 h. The reaction mixture was cooled to 25 °C
and concentrated to afford a yellow solid. The residue was partitioned between
H.O (5 mL) and EtOAc (50 mL), and extracted with EtOAc (2 X 50 mL). The combined
organic extracts were washed with brine (20 mL), dried (Na,S0O,) and concentrated.
The resulting yellow oil was purified by chromatography (Si0., 5-20% CH-OH-CH.Cl-

gradient elution) to afford the desired product as a yellow oil (639 mg, 93%).

Example 2027: Preparation of 1-(4-Chlorobenzyl)-3-{ (4-
benzoylbutyryl)amino}homopiperidine (Compound No. 994).

A solution of 3-amino-1-(4-chlorobenzyl)homopiperidine (24 mg, 0.10
mmol) and 4-benzoylbutyric acid (1.2 equiv.) in CHC13 (1 mL) was treated with
EDCI (23 mg), HOBt (16.2 mg) and EtsN (15.2 pL), and stirred at 25 °C for 16
h. The reactionmixture was diluted with CH;Cl. (0.5 mL), washed with 2 N aqueous
NaOH solution (2 x 0.75 mL), dried by filtration through a PTFE membrane and
concentrated to afford 1~ (4-chlorobenzyl)-3-{ (4-
benzoylbutyryl)amino}homopiperidine (compound No. 894) (43 mg, 99%): The
purity was determined by RPLC/MS (98%); ESI/MS m/e 413 (M'+H, Ca4H2:CIN.0a).

Examples 2028-2042,

The compounds of this invention were synthesized pursuant to methods of
Example 2027 using the corresponding reactant respectively. Chromatography
(HPLC-C18), if needed, afforded the desired material as the TFA salt. The ESI/MS

data and yields are summarized in Table 52.

Table 52
Conl\qpound Molecular Formula |[ESI/MS m/e|Yield (mg)| Yield (%)
O.
Example 2028 943 C23 H25 Cl F3 N3 02 468 6 28
Example 2029 944 C23 H28 Cl N3 02 414 5 29
Example 2030 945 C22 H25 Cl N4 04 445 6 30
Example 2031 946 C23 H27 Cl N4 04 459 5 24
Example 2032 947 C25 H31 Cl N2 04 459 4 20
Example 2033 948 C24 H2S Cl2 N3 02 462 6 32
Example 2034 949 C25 H32 Cl N3 02 442 6 31
Example 2035 988 C23 H25 Cl F3 N3 02 468 45 92
Example 2036 989 C23 H2& Ccl N3 03 430 44 87
Example 2037 990 C22 H2€ Cl N3 02 400 41 99
Example 2038 991 C23 H27 Cl N2 02 399 41 97
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Example 2039] 992  |C25 H31 Cl N2 04 159 17 38
Example 2040 993 |25 H31 CL N2 02 127 74 58
Example 2041 995 C25 H31 Cl N2 03 443 44 95
Example 2042] 996  |c24 H31 Cl N4 02 243 5+ 11

*Yield of TFA salt.

Example 2043: Measurement of Inhibition of MIP-1c Binding to THP-1 Cells
by Test Compounds.

Human monocytic leukemia cell line THP-1 was suspended in assay buffer
(RPMI-1640 (Gibco-BRL Co.) containing 0.1% BSA and 25 mM HEPES adjusted to pH
7.4) to give a cell suspension of a concentration of 1 x 10" cells/mL. The test
compound was diluted in the assay buffer and used as the test compound solution.
Iodinated human MIP-1a (DuPont NEN Co.) was diluted in assay buffer to 250 nCi/mlL
and used as the labeled ligand solution. 1In a 96 well filter plate (Millipore
Co.), 25 uL of test compound solution, 25 uL of labeled ligand solution and 50
uL of cell suspension were aliquoted into each well in this order, stirred (total

reaction volume 100 pL), and incubated for one hour at 18 °C.

After the reaction, the reaction solution was filtered, and the filter
was washed twice with 200 pL of cold PBS (200 pL of cold PBS was added and then
filtered). The filter was air-dried and 25 pL of liquid scintillator was added
into each well. The radiocactivity retained by the cells on the filter were

measured using TopCount (Packard Instrument Co.).

To calculate the ability of test compounds to inhibit binding of human
MIP-la to THP-1 cells, non-specific binding determined by adding 100 ng of
unlabeled human MIP-lo (Peprotech Co.) in place of the test compound was

subtracted, while the counts with no test compound added was taken as 100%.

Inhibition (%) = (1 - (A - B)/(C - B)} x 100

(A, counts with test compound added; B, counts with 100 ng of unlabeled human

MIP-1la added; C, counts with ['*I]-labeled human MIP-la added).

When inhibition by the cyclic amine derivative of this invention was
measured, for example, the following compounds demonstrated 20-50%, 50%-80%
and >80% inhibitory activity at 2 uM or 10 uM, respectively. These compounds

are
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20%~-50% inhibition at 10 uM: Compound Nos. 29, 37, 41, 45, 46, 47, 50, 82, 85,

107, 120, 134, 214, 217,
234, 236, 237, 238, 333,
357, 359, 361, 366, 372,
474, 483, 484, 488, 489,
524, 543, 553, 554, 555,
s88, 590, 591, 592, 595,
635, 638, 635, 640, 641,
660, 665, 666, 669, 671,
704, 706, 711, 712, 714,
740, 741, 742, 744, 74s,
787, 788, 790, 791, 782,
821, 822, 824, 825, B27,
878, 880, 882, B87, 888,
938, 940, %48, 993, 996,
1056, 1068, 1070, 1071,

218, 220, 222, 225, 226, 227, 228, 229, 230, 231, 233,
334, 335, 336, 338, 340, 342, 347, 348, 349, 350, 352,
374, 375, 376, 380, 382, 383, 385, 470, 471, 472, 473,
491, 497, 499, 500, 502, 506, 508, 510, 514, 515, 518,
556, 563, 571, 575, 5§76, 578, 579, 580, 583, 586, 587,
596, 598, 603, 610, 611, 612, 614, 624, 625, 626, 629,
642, 643, 644, 646, 647, 648, 649, 652, 653, 658, 659,
675, 677, 679, 681, 682, 684, 691, 695, 696, 700, 702,
717, 721, 723, 724, 726, 727, 728, 729, 731, 737, 739,
765, 767, 772, 713, 774, 115, 776, 780, 781, 785, 786,
793, 795, 796, 797, 798, 805, 806, 807, 810, 813, 820,
829, 830, 833, 834, 837, 838, 844, 853, 855, 873, 877,
891, 894, 901, 903, 904, 905, 911, 929, 932, 933, 935,
1006, 1018, 1026, 1028, 1035, 1048, 1053, 1054, 1055,
1072, 1073, 1075, 1076, 1081, 1763, 1764.

50%-80% inhibition at 10 uM: Compound Nos. 1, 2, 3, 4, 7, 13, 22, 23, 24, 25,

27, 31, 32, 38, 48, 83, 119, 121, 123, 131, 215, 216, 221, 235, 337, 351, 354,

358, 362, 363, 365, 367,
467, 468, 478, 479, 480,
503, 504, 507, 511, 512,
536, 537, 538, 539, 540,
559, 560, 561, 562, 565,
597, 599, 600, 602, €04,
628, 630, 631, 632, 633,
673, 674, 676, 678, €80,
710, 713, 716, 718, 719,
752, 753, 754, 756, 758,
779, 784, 794, 788, 800,
832, 835, 836, 839, 840,
861, 862, 863, 865, 866,
1005, 1007, 1013, 1015,
1042, 1043, 1044, 1045,
1069, 1074, 1078, 1079,

368, 369, 373, 378, 381, 384, 458, 459, 463, 465, 466,
482, 485, 486, 487, 492, 493, 494, 495, 496, 498, 501,
513, 520, 523, 527, 529, 530, 531, 532, §33, 534, 535,
541, 542, 545, 546, 547, 548, 548, 550, 551, 552, 558,
567, 568, 569, 570, 572, 573, 574, 577, 581, 882, 554,
606, 607, 608, 609, 613, 615, 616, 618, 619, 620, 621,
634, 636, 637, 645, 651, 654, 655, 657, 661, €662, 664,
683, €85, 687, 688, 689, 693, 703, 705, 707, 708, 709,
720, 725, 730, 732, 733, 734, 735, 736, 749, 750, 751,
760, 762, 763, 764, 766, 768, 769, 770, 771, 777, 7178,
802, 804, 808, 809, B11, 812, 815, 816, B1l9, 828, 831,
845, 846, 847, 848, 850, 851, 854, 857, 858, 859, 860,
867, 868, B72, 874, 876, 886, 899, 910, 942, 998, 1004,
1016, 1017, 1019, 1020, 1021, 1022, 1024, 1030, 1037,
1046, 1047, 1049, 1050, 1052, 1059, 1060, 1061, 1067,
1080, 1766.

>80% inhibition at 10 uM: Compound Nos. 461, 464, 469, 481, 490, 505, 509, 521,

5§26, 528, 544, 564, 566,
686, 650, 692, 694, 715,
817, 818, 826, 849, 856,

601, 605, 617, 622, 623, 627, 650, 656, 663, 668, 672,
743, 747, 748, 755, 757, 759, 761, 782, 783, 803, 814,
864, 869, 870, 871, 999, 1000, 1001, 1002, 1003, 1008,
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1005, 1010, 1011, 1012, 1023, 1029, 1031, 1032, 1033, 1034, 1036, 1038, 1039,
1040, 1041, 1051, 1057, 1058, 1062, 1063, 1064, 1065, 1066, 1082, 1083.
20%-50% inhibition at 2 uM: Compound Nos. 1042, 1043, 1244, 1245, 1416, 1435,
1436, 1438, 1441, 1480, 1570, 1583, 1584, 1589, 1590, 1594, 1595, 1601, 1660,
1672, 1687, 1724, 1779, 1780, 1787, 1795, 1796, 1798, 1799, 1802, 1893, 1854,
1898, 1900, 1915, 1919, 1820, 20%2, 2096, 2058, 2100,

50%-80% inhibition at 2 uM: Compound Nos. 1190, 1414, 1600, 2091, 2094, 2095.
>80% inhibition at 2 uM: Compound Nes. 2093, 2097, 2099, 2103, 2104.

Example 2044: Measurement of Inhibition of MCP-1 Binding to THP-1 Cells,

1. Construction of recombinant baculovirus carrying the human MCP-1 gene

Based on the previously published human MCP-1 gene sequence (for example
T. Yoshimura et al., FEBS Lett., 1989, 244, 487-493), two synthetic DNA primers
{5'-CACTCTAGACTCCAGCATGA-3' and 5'-TAGCTGCAGATTCTTGGGTTG~-3') flanked by re-
striction enzyme sites were used to amplify a DNA fragment from cDNA derived
fromhuman endothelial cells (purchased fromKurabow Co.); the amplified fragment
was cut with the restriction enzymes (PstI and Xbal), ligated into a transfer
vector pVL1393 (Invitrogen Co.), and the resulting vector was co-transfected
along with infectious baculovirus into Sf-9 insect cells and the supernatant

was plaque assayed to yield human MCP-1 gene baculovirus recombinant.
2. Synthesis of [I:SI]—labeled human MCP-1 expressed in baculovirus

Using the method of K. Ishii et al. (Biochem Biophys Research
Communications, 1995, 206, 955-961), 5 x 10° 5f-6 insect cells was infected with
Sx 10’ PFU {(plaque formingunits) of the above human MCP-1 recombinant baculovirus
and cultured for 7 days in Ex-Cell 401 medium. The culture supernatant was
affinity purified using a heparin Sepharose column (Pharmacia Co.) and then
further purified using reverse phase HPLC {(Vydac C18 column) to prepare purified
human MCP-1. The purified human MCP-1 was protein labeled by Amersham Co. using
the Bolton Hunter method to yield (}*°I)-labeled baculovirus expressed human MCP-1

{specific activity 2000 Ci/mmol) .,

3-1. Measurement of inhibition of binding of ['*I)-labeled baculovirus

expressed human MCP-1 to THP-1 cells (Method 1)

Human monocytic leukemia cell line THP-1 was suspended in assay buffer

347



10

15

20

25

30

35

17 MAY 2002

WO 99/25686 PCT/US98/23254

(RPMI-1640 (Gibco-BRL Co.) containing 0.1% BSA and.25 mM HEPES adjusted to pH
7.4) Lo give a cell suspension of a concentration of 1 x 10 cells/mL. The test
compound was diluted in the assay buffer and used as the test compound solution.
(!**I]~labeled human MCP-1 described above was diluted in assay buffer to 1 mCi/mL
and used as the labeled ligand solution. In a 96 well filter plate (Millipore
Co.), 25 uL of test compound solution, 25 uL of labeled ligand solution and %0
uL of cell suspension were aliquoted into each well in this order, stirred (total

reaction volume 100 plL), and incubated for one hour at 18 °C.

After the reaction, the reaction solution was filtered, and the filter
was washed twice with 200 uL of cold PBS (200 uL of cold PBS was added and then
filtered). The filter was air-dried and 25 uL of liquid scintillator was added
into each well. The radiocactivity retained by the cells on the filter were

measured using TopCount (Packard Instrument Co.).

To calculate the ability of test compound to inhibit binding of human
MCP-1 to THP-1 cells, non-specific binding determined by adding 100 ng of
unlabeled human MCP-1 in place of the test compound was subtracted, while the

counts with no test compound added was taken as 100%.
Inhibition (%) = {1 - (A - B)/(C - B})} x 100

(A, counts with test compound added; B, counts with 100 ng of unlabeled human

MCP-1 added; C, counts with [}°I]-labeled human MCP-1 added).

When inhibition by the cyclic amine derivative of this invention was

measured, for example, the following compounds demonstrated 20%-50%, 50%-80%
and >80% inhibitory activity at 1 uM, 10 pM or 100 pM, respectively. These
compounds are
20%-50% inhibition at 100 uM: Compound Nos. 3, 6, 11, 15, 16, 19, 28, 44, 88,
92, 94, 104, 111, 112, 124, 125, 133, 219, 220, 224, 228, 236, 338, 343, 34s,
347, 348, 349, 362, 363, 367, 368, 371, 373, 381, 618, 847, B49, 850, B66, 867,
865, 870, 871, 872, 873.
50%-80% inhibition at 100 uM: Compound Nos. 1, 8, 10, 12, 18, 21, 26, 30, 33,
35, 39, 84, 89, S0, 91, 96, 97, 98, 99, 100, 101, 103, 106, 108, 109, 110, 116,
122, 126, 216, 218, 221, 225, 226, 231, 330, 332, 333, 334, 337, 341, 342, 350,
352, 354, 356, 359, 360, 361, 364, 366, 374, 375, 379, 382, 462, 463, 464, 557,
686, 840, 841, 842, 843, B44, B45, 846, 848, 862, 863, B64, B65, 868.
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>80% inhibition at 100 uM: Compound Nos. 2, 4, 5,.7, 13, 14, 17, 20, 22, 23,
24, 25, 27, 29, 31, 32, 34, 36, 38, 40, 41, 42, 43, 45, 46, 47, 48, 49, 50, 83,
8s, 86, 95, 102, 105, 107, 113, 114, 115, 118, 120, 121, 123, 127, 128, 129,
130, 131, 132, 134, 214, 215, 217, 227, 237, 238, 331, 335, 336, 339, 340, 345,
351, 355, 357, 358, 383, 458, 459, 460, 466, 558, 851, 852, 861, 874.
20%-50% inhibition at 10 puM: Compound Nos. 12, 18, 30, 34, 40, 42, 43, 51, 52,
53, 54, 55, 56, 57, 59, 60, 64, 66, 75, 76, 77, 78, 79, 82, 89, 90, 87, 98, 102,
103, 116, 127, 128, 129, 130, 132, 135, 136, 140, 141, 144, 156, 157, 159, 160,
161, 162, 163, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 178, 179,
190, 191, 192, 195, 197, 200, 202, 203, 204, 205, 208, 233, 234, 235, 239, 240,
241, 242, 243, 245, 247, 249, 250, 255, 263, 264, 269, 274, 278, 279, 282, 306,
316, 317, 323, 324, 380, 404, 409, 433, 446, 448, 449, 451, 470, 471, 473, 476,
479, 486, 488, 489, 497, 498, 489, 501, 504, 507, 508, 509, 510, 512, 514, 516,
519, 527, 530, 532, 542, 545, 560, 563, 564, 565, 566, 568, 569, 572, 573, 574,
575, 578, 583, 584, 586, 587, 589, 580, 599, 600, 601, 603, 606, 612, 613, 620,
621, 622, 624, 625, 627, 629, 630, 632, 634, 636, €37, 640, 641, 642, 643, 644,
645, 646, 647, 648, 645, 658, 678, 682, 687, 652, 694, 764, 775, 856, 857, 860,
g8g8l1, 882, 883, 884, 890, B892, 899, 900, 903, 905, 807, 908, 911, 912, 916, 917,
921, 922, 923, 925, 927, 931, 932, 935, 835, 940, 968, 986, 1039, 1041, 1045,
1047, 1062, 1063, 1083.

50%-80% ainhibition at 10 pM: Compound Nos. 7, 32, 36, €61, 62, 63, 65, 67, 69,
70, 71, 72, 73, 74, 81, 91, 105, 114, 121, 123, 134, 137, 138, 139, 146, 147,
148, 149, 151, 154, 165, 177, 232, 244, 248, 251, 252, 253, 256, 259, 261, 266,
267, 276, 286, 292, 293, 295, 301, 305, 307, 310, 314, 315, 320, 322, 328, 434,
435, 436, 437, 439, 440, 443, 447, 450, 452, 453, 454, 455, 456, 468, 469, 472,
474, 475, 477, 478, 480, 481, 482, 483, 485, 450, 493, 4%4, 500, 505, 511, 517,
820, 529, 534, 540, 543, 544, 548, 555, 556, 561, 562, 570, 576, 579, 611, 617,
853, B854, 855, 858, B8S%9, 875, 877, 879, 880, 885, 886, 887, 888, 891, 894, 895,
904, 506, 909, 910, 913, 914, 918, 928, 930, 933, 537, 938, 945, 970, 1040, 1044,
1046.

>80% inhibition at 10 uM: Compound Nos. 31, 45, 46, 48, 58, 68, 80, 83, 113,
115, 142, 143, 145, 150, 152, 265, 268, 272, 275, 283, 285, 287, 288, 290, 291,
294, 296, 297, 302, 308, 309, 313, 321, 325, 326, 358, 438, 441, 442, 444, 445,
457, 466, 467, 484, 487, 491, 492, 495, 496, 503, 518, 537, 538, 547, 554, 876,
878, 919, 929, 943,

20%-50% inhibition at 1 pM: Compound Nos, 1118, 1121, 1136, 1143, 1146, 1158,
1159, 1167, 1170, 1359, 1361, 1362, 1363.

50%-80% inhibition at 1 uM: Compound Nos. 1133, 1134, 1137, 1141, 1156, 1161,
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1162, 1163, 1164, 1166.
>80% inhibition at 1 uM: Compound No. 1147.

3-2. Measurement of inhibition of binding of ([!}*®I)-labeled baculovirus

expressed human MCP-1 to THP-1 cells (Method 2)

Human monocytic leukemia cell line THP-1 was suspended in assay buffer
{50 mM HEPES, pH 7.4, 1.0mM CaCl., S.0mMMgCl:, 0.5% BSA) to give a cell suspension
of a concentration of 1 x 10 cells/mL. The test compound was diluted in the
assay buffer and used as the test compound solution. [RSI]-labeled human MCP-1
described above was diluted in assay buffer to 1 mCi/mL and used as the labeled
ligand solution. Inai96wellfilterplate(MilliporeCo.),iSpLoftestcompound
solution, 25 uL of labeled ligand solution and 50 uL of cell suspension were
aliquoted into each well in this order, stirred (total reaction volume 100 plL),

and incubated for one hour at 18 °C.

After the reaction, the reaction solution was filtered, and the filter
was washed twice with 200 pL of cold PBS (200 uL of cold PBS was added and then
filtered). The filter was air-dried and 25 ul, of liquid scintillator was added
into each well. The radicactivity retained by the cells on the filter were

measured usaing TopCount (Packard Instrument Co.).

To calculate the ability of test compound to inhibit binding of human
MCP-1 to THP-1 cells, non-specific binding determined by adding 100 ng of
unlabeled human MCP-1 in place of the test compound was subtracted, while the

counts with no test compound added was taken as 100%.
Inhibition (%) = {1 - (A - B)/(C - B)} x 100

(A, counts with test compound added; B, counts with 100 ng of unlabeled human

MCP~1 added; C, counts with [**°I]-labeled human MCP-1 added).

When inhibition by the cyclic amine derivative of this invention was
measured, for example, the following compounds demonstrated 20%-50%, 50%-80%
and >80% inhibitory activity at 0.2 uM, 1 uM or 10 uM, respectively. These
compounds are
20%-50% inhibition at 10 uM: Compound No. 1560.

50%-80% inhibition at 10 uM: Compound No. 1550,
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>80% inhibition at 10 uM: Compound Nos. 541, 1042, 1043, 1559.

20%-50% inhibition at 1 uM: Compound Nos. 1098, 1100, 1101, 1104, 1105, 1109,
1110, 1116, 1174, 1175, 1176, 1178, 1187, 1188, 1185, 1187, 1198, 11595, 1200,
1201, 1202, 1209, 1210, 1211, 1212, 1222, 1225, 1229, 1230, 1237, 1238, 1243,
1250, 1259, 1261, 1265, 1266, 1272, 1277, 1282, 1294, 1299, 1302, 1307, 1315,
1318, 1319, 1320, 1329, 1330, 1335, 1336, 1337, 1343, 1344, 1353, 1355, 1356,
1357, 1358, 1368, 1372, 1385, 1386, 1392, 1400, 1413, 1422, 1423, 1425, 1426,
1429, 1430, 1432, 1437, 1440, 1445, 1446, 1447, 1448, 1450, 1452, 1453, 1455,
1458, 1459, 1461, 1463, 1464, 1466, 1468, 1469, 1470, 1471, 1474, 1479, 1482,
1485, 1507, 1508, 1510, 1511, 1512, 1513, 1514, 1515, 1516, 1518, 1519, 1521,
1522, 1524, 1535, 1538, 1540, 1542, 1544, 1571, 1573, 1574, 1575, 1576, 1577,
1578, 1579, 1580, 1581, 1582, 1585, 1587, 1598, 1602, 1603,.1604, 1609, 1611,
1612, 1613, 1614, 1615, 1616, 1617, 1618, 1622, 1627, 1630, 1643, 1646, 1662,
1669, 1716, 1717, 1723, 1728, 1731, 1733, 1736, 1739, 1740, 1747, 1750, 1755,
1757, 1758, 1759, 1760, 1761, 1762, 1769, 1770, 1771, 1772, 1773, 17714, 1777,
1783, 1784, 1785, 1791, 1753, 1904, 1911, 1917, 2057, 2061, 2063, 2064, 2065,
2066, 2067, 2068, 2069, 2071, 2072, 2073, 2074, 2075, 2076, 2080, 2081, 2082,
2110, 2112, 2123, 2130, 2131, 2138.

50%-80% inhibition at 1 pM: Compound Nos. 37, 298, 318, 1084, 1091, 1103, 1106,
1108, 1111, 1113, 1114, 1115, 1138, 1142, 1165, 1179, 1190, 1192, 1183, 1195,
1196, 1204, 1205, 1206, 1207, 1208, 1245, 1246, 1255, 1257, 1258, 1262, 1263,
1293, 1300, 1342, 1351, 1352, 1354, 1370, 1371, 1373, 1375, 1377, 1378, 1380,
1381, 1383, 1384, 1391, 1411, 1412, 1414, 1417, 1418, 1418, 1421, 1424, 1431,
1436, 1439, 1449, 1454, 1456, 1457, 1460, 1462, 1472, 1473, 1487, 1502, 1504,
1506, 1517, 1525, 1526, 1527, 1529, 1530, 1531, 1532, 1533, 1534, 1536, 1537,
1539, 1541, 1545, 1593, 1600, 1601, 1606, 1608, 1619, 1620, 1621, 1623, 1624,
1625, 1626, 1628, 1629, 1645, 1650, 1654, 1658, 1663, 1664, 1665, 1670, 1671,
1672, 1673, 1675, 1678, 1679, 1681, 1684, 1687, 1688, 1689, 1650, 1711, 1712,
1714, 1718, 1722, 1725, 1726, 1727, 1729, 1730, 1732, 1734, 1735, 1737, 1741,
1742, 1743, 1744, 1745, 1746, 1748, 1751, 1753, 1754, 1756, 1779, 1781, 1782,
1786, 1788, 1789, 1780, 1792, 1795, 1797, 1798, 1800, 1801, 1804, 1848, 1862,
1883, 1885, 1886, 1887, 1889, 1893, 1894, 1903, 1905, 1910, 1%12, 1913, 1914,
1918, 1922, 1976, 1985, 2027, 2035, 2062, 2083, 2084, 2088, 2089, 2080, 2111,
2124, 2125, 2126, 2135,

>80% inhibition at 1 uM: Compound Nos., 299, 311, 312, 329, 1042, 1043, 1085,
1119, 1191, 1203, 1220, 1228, 1236, 1244, 1256, 1288, 1295, 1308, 1310, 1376,
1382, 1393, 1395, 1415, 1416, 1420, 1435, 1438, 1441, 1480, 1481, 1570, 1583,
1584, 1589, 1590, 1594, 1595, 1607, 1634, 1660, 1661, 1666, 1668, 1695, 1696,
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1697, 1698, 1699, 1701, 1702, 1703, 1704, 1705, 1706, 1707, 1708, 1709, 1713,
1724, 1749, 1782, 1775, 1776, 1778, 1780, 1787, 1794, 1796, 1799, 1802, 1803,
1841, 1869, 1870, 1871, 1872, 1876, 1877, 1892, 18356, 1897, 1898, 1899, 1500,
1901, 1902, 1906, 1907, 1508, 1909, 1915, 1916, 1919, 1920, 1921, 2085, 2086,
2087, 2113, 2114, 2118, 2119, 2120, 2121, 2122, 2127, 2128, 2129, 2132, 2133,
2136, 2137, 2138, 215%, 2161, 2162, 2187, 2189, 2193,

20%-50% inhibition at 0.2 uM: Compound Nos. 1680, 1682, 1686, 1691, 1694, 1700,
1805, 1810, 1811, 1812, 1813, 1815, 1816, 1817, 1818, 1819, 1820, 1824, 1825,
1826, 1827, 1828, 1832, 1833, 1834, 1835, 1836, 1839, 1840, 1842, 1843, 1851,
1852, 1853, 1854, 1855, 1856, 1858, 1859, 1860, 1863, 1864, 1865, 1866, 1868,
1874, 1878, 1879, 1880, 1888, 1850, 1891, 1895, 1926, 1927, 1928, 1825, 1930,
1934, 1935, 1937, 1945, 1946, 1951, 1952, 1953, 1954, 195§, 1960, 1961, 1962,
1966, 1968, 1970, 1971, 1972, 1973, 1877, 1978, 1979, 1980, 19881, 1985, 2014,
2027, 2028, 2033, 2035, 2039, 2040, 2041, 2042, 2044, 2045, 204s.

50%-80% inhibition at 0.2 uM: Compound Nos. 1677, 1678, 1679, 1681, 1687, 1688,
1685, 1650, 1695, 1697, 1808, 1809, 1841, 1848, 1861, 1862, 1869, 1870, 1871,
1872, 1873, 1876, 1877, 1883, 1884, 1885, 1886, 1887, 1889, 1853, 1894, 1876.
>80% inhibition at 0.2 uM: Compound No. 1696, 1852,

Example 2045: Measurement of Inhibition of Binding of [usI]-La.beled
Human MCP-1 to Cells Expressing the MCP-1 Receptor.
1. Derivation of cells expressing the MCP-1 receptor

cDNA fragment containing the MCP-1 receptor reported by S. Yamagami et
al., Biochemical Biophysical Research Communications 1994, 202, 1156-1162) was
cloned into the expression plasmid pCEP4 (Invitrogen Co.) at the NotlI site, and
the plasmid obtained was transfected into the human kidney epithelial cell line
293-EBNA using the Lipofectamine reagent {Gibco-BRL Co.). The cells were
cultured in the presence of the selective agent (Hygromycin}, and a stably
expressing transfectant line was obtained. The expression of the receptor was

confirmed by binding of [*“I)J-labeled human MCP-1.

2. Measurement of inhibition of binding of [***I]~labeled baculovirus
expressed human MCP-1 to the MCP-l receptor expressing cells

The MCP-1 receptor expressing cells on tissue culture dishes were scraped
using a cell scraper and suspended in assay buffer (D-MEM(Gibco-BRL Co.)
containing 0.1% BSA and 25 mM HEPES adjusted to pH 7.4) to give a cell suspension
of a concentration of 6 x 10° cells/mL. The test compound was diluted in the

assay buffer. The remainder of the procedure was as described in Example 2044.
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When the inhibition by some typical compounds of the present invention
was measured, the inhibitory activities were substantially the same as those

in Example 2044, respectively.

Example 2046: Measurement of Inhibition of Cell Chemotaxis,

In order to determine the inhibition of cell chemotaxis by the compounds
of this invention, we measured cell chemotaxis caused by monocyte chemotactic
factor MCP-1 using the human monocytic leukemia cell line THP-1 as the chemotactic
cell according to themethodof Fall et al. (J. Immunol. Methods, 190, 33, 239-247).
2 x 10° cells/mL of THP-1 cells (suspended in RPMI-1640 (Flow Laboratories Co.)
+ 10% FCS) was placed in the upper chamber {200 uL) of a 96 weli micro-chemotaxis
chamber (Neuroprobe, registered tradename), and human recombinant MCP-1 in a
same solution (Peprotech Co.) at a final concentration of 20 ng/mL was placed
in the lower chamber, with a polycarbonate filter (PVP-free, Neuroprobe;
registered tradename) placed between the two chambers. These were incubated
at 37 °C for 2 hr in 5% CO,.

The filter was removed, and the cells which had migrated to the underside
of the filter was fixed, stained using Diff Quick (Kokusai Shiyaku Co.} and then
quantitated using a plate reader (Molecular Device Co.) at a wavelength of 550
nm to determine the index of cell migration as a mean of 3 wells. In addition,
test compounds were placed in the upper and lower chambers along with THP-1 and
MCP-1, respectively, and the inhibition of cell migration (inhibition ICen (uM))
was determined. Inhibition was defined as {(cells migration induced MCP-1 with
no test compound in the upper and lower chambers) - (cells migration with no
MCP-1 added in the lower chamber) = 100%), and the concentration of the test

compound which gave 50% inhibition was designated IC,.

When inhibition by the cyclic amine derivative of this invention was
measured, for example, the 50% inhibition concentration (ICs:) for the
following compounds were ICs. < 0.1 uM.

IC: < 0.1 uM: Compound Nos. 4, 37, 298, 299, 311, 312, 318, 329, 461, 886, 909,
1042, 1043, 1085, 1119, 1138, 1142, 1165, 1179, 1191, 1203, 1205, 1220, 1228,
1236, 1244, 1245, 1256, 1288, 1283, 1295, 1308, 1310, 1352, 1376, 1382, 1393,
1395, 1416, 1420, 1435, 1436, 1438, 1441, 1480, 1531, 1532, 1570, 1583, 1584,
1589, 1590, 15%4, 1595, 1600, 1601, 1607, 1660, 1661, 1664, 1666, 1668, 1658,
1659, 1701, 1702, 1703, 1704, 1706, 1707, 1708, 17098, 1713, 1775, 1776, 1778,
1779, 1787, 1794, 1796, 1799, 1802, 1803, 1896, 1898, 1899, 1900, 1501, 1502,
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1906, 1907, 1908, 1909, 1915, 1916, 1919, 1920, 1921, 2087, 2114, 2128, 2129,
2132, 2137, 2141, 2144, 2157, 2158, 2189.
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Claims

What is claimed is:

1. A compound of the formula (I) below:
R1 /(C HZ)K 9 R4
>—(CHp),~N (CHz)n"’\ﬂ"C—(CHz)p+(CH2)q—G—R6 (1)
2 3 5
R (CHy) R R

, apharmaceutically acceptable acid addition salt thereof or a pharmaceutically
acceptable C;-C¢ alkyl addition salt thereof,

wherein R! is a phenyl group, a Ci-Cgs cycloalkyl group, or an aromatic
heterocyclic group having 1-3 heterocatoms selected from the group consisting
of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination thereof,
in which the phenyl or aromatic heterocyclic group may be condensed with a benzene
ring or an aromatic heterocyclic group having 1-3 heterocatoms selected from the
group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a
combination thereof, to form a condensed ring, and the phenyl group, C;-Cq
cycloalkyl group, aromatic heterocyclic group, or condensed ring may be
substituted with one or more of a halogen atom, a hydroxy group, a cyano group,
a nitro group, a carboxy group, a carbamoyl group, a C;~Cg alkyl group, a C;-Cg
cycloalkyl group, a C;-C¢ alkenyl group, a C;-C¢ alkoxy group, a C;-Cq¢ alkylthio
group, a C3-C¢ alkylene group, a C;-C; alkylenoxy group, a C;-Cj; alkylenedioxy
group, a phenyl group, a phenoxy group, a phenylthio group, a benzyl group, a
benzyloxy group, a benzoylamino group, a C,-C; alkanoyl group, a C;-Cy
alkoxycarbonyl group, a C,-C; alkanoyloxy group, a C,-Cy alkancylamino group,
a C,-C; N-alkylcarbamoyl group, a Cy~Cs N-cycloalkylcarbamoyl group, a C;-Cg
alkylsulfonyl group, a C;~Cy (alkoxycarbonyl)methyl group, a N-phenylcarbamoyl
group, a piperidinocarbonyl group, a morpholinocarbonyl group, a 1-
pyrrolidinylecarbonyl group, a divalent group represented by the formula: -
NH(C=0)0-, a divalent group represented by the formula: -NH(C=S)0-, an amino
group, a mono{C,-C¢ alkyl)amino group, or a di(C;-Cg alkyl)amino group, wherein
the substituent for the phenyl group, Ci;-C: cycloalkyl group, aromatic
heterocyclic group, or condensed ring is optionally substituted with one or more
of a halogen atom, a hydroxy group, an amino group, a trifluoromethyl group,
a Cy-C¢ alkyl group, or a C,-Cg alkoxy group;

R is a hydrogen atom, a Cy~C¢ alkyl group, a C,-Cy alkoxycarbonyl group,
a hydroxy group, or a phenyl group, in which the C;~C¢ alkyl or phenyl group may
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be substituted with one or more of a halogen atom, a hydroxy group, a C;-C¢ alkyl
group, or a C;~Cg; alkoxy group, and when j = 0, R? is not a hydroxy group;

j represents an integer of 0-2;

k represents an integer of 0-2;

m represents an integer of 2-4;

n represents 0 or 1;

R is a hydrogen atom or a C;-C¢ alkyl group optionally substituted with
one or two phenyl groups each of which may be substituted with one or more of
a halogen atom, a hydroxy group, a C;~-Cg¢ alkyl group, or a C;-Cg alkoxy group:

R' and R® are the same or different from each other and are a hydregen
atom, a hydroxy group, a phenyl group, or a C;-C; alkyl group, in which the C,-C;
alkyl group is optionally substitutedwith one or more of a ha'logen atom, a hydroxy
group, a cyano group, a nitro group, a carboxy group, a carbamoyl group, a mercapto
group, a guanidino group, a C3~Cs cycloalkyl group, a C;~C; alkoxy group, a Cy~Cq
alkylthio group, a phenyl group optionally substituted with one or more of a
halogen atom, a hydroxy group, a Cy-C¢ alkyl group, a C;-C¢ alkoxy group, or a
benzyloxy group, a phenoxy group, a benzyloxy group, a benzyloxycarbonyl group,
a C;-C, alkanoyl group, a C;-Cy alkoxycarbonyl group, a C,-C; alkanoyloxy group,
a C,~C; alkanoylamino group, a C;-C; N-alkylcarbamoyl group, a C;-Cg alkylsulfonyl
group, an amino group, a mono(C;-C¢ alkyl)amino group, a di{(C;~Cg alkyl)amino
group, or an aromatic heterocyclic group having 1-3 of heteroatoms selected from
the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a
combination thereof and optionally condensed with benzene ring, or R and R® taken
together form a 3 to 6 membered cyclic hydrocarbon;

p represents 0 or 1;

q represents 0 or 1;

G is a group represented by -CO-, -S0,-, -CO-0-, -NR'-CO-, -CO-NR'-,
~NH-CO-NH-, -NH-CS-NH-, -NR'-80,-, -S0,-NR'-, -NH-CO-0-, or ~O-CO-NH-, wherein
R'is a hydrogen atom or a C;~C; alkyl group, or R’ taken together with R® represents
C.-Cs alkylene group:

Réis a phenyl group, a C3;-Cg cycloalkyl group, a C3;~Cp cycloalkenyl group,
a benzyl group, or an aromatic heterocyclic group having 1-3 heteroatoms selected
from the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom,
or a combaination thereof, in which the phenyl, benzyl, or aromatic heterocyclic
group may be condensed with a benzene ring or an aromatic heterocyclic group
having 1-3 heteroatoms selected from the group consisting of an oxygen atom,

a sulfur atom, a nitrogen atom, or a combination thereof, to form a condensed
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ring, and the phenyl group, C;-Cs cycloalkyl group, Cy-Cs cycloalkenyl group, benzy! group,
aromatic heterocyclic group, or condensed ring may be substituted with one or more of a
halogen atom, a hydroxy group, a mercapto group, a Cyano group, a nitro group, a
thiocyanato group, a carboxy group, a carbamoyl group, a trifluoromethyl group, a C;-Cg
alkyl group, a C3-Cs cycloalkyl group, a C,-Cs alkenyl group, a C,-Cs alkoxy group, a C3-Cy
cycloatkyloxy group, a Ci-Cs alkylthio group, a C,-C; alkylenedioxy group, a phenyl group,
a phenoxy group, a phenylamino group, a benzyl group, a benzoyl group, a phenylsulfinyl
group, a phenylsufonyl group, a 3-phenylureido group, a C;-C; alkanoyl group, a Cz-C;
alkoxycarbony!l group, a C;-C7 alkanoyloxy group, a C,-C; alkanoylamino group, a C,-C5 N-
alkylcarbamoyl group, a C;-Cs alkylsulfonyl group, a phenylcarbamoyl group, a N,N-di (C;-
Cs alkyl) sulfamoyl! group, an amino group, 2 mono (C;-Cs alkyl) amino group, a di (C;-Cs
alkyl) amino group, a benzylamino group, a C2-C; (alkoxycarbonyl) amino group, a C;-Cs
(alkylsulfonyl) amino group, or a bis (C;-Cs alkylsulfonyl) amino group, wherein the
substituent for the phenyl group, C3-Cs cycloalky! group, C3-Cs cycloalkeny! group, benzyl
group, aromatic hsterocyclic group, or condensed ring is optionally substituted with one or
more of 2 halogen atom, a cyano group, a hydroxy group, an amino group, a trifluoromethyl
group, a C;-Cs alkyl group, a C;-Cs alkoxy group, a C;-Cs alkylthio group, a mono (C;-Cs
alkyl) amino group, or a di (C;-Cs alkyl) amino group, with the proviso that whenk=2 m=
2, n=0, and the pheny! group in R is not substituted, C,-Cs alkyl group as a substituent for
the phenyl group, Cs-Cg cycloalkyl group, C3-Cs cycloalkeny! group, benzyl group, aromatic
heterocyclic group, or condensed ring in R is not substituted with an amino group and RS is

not a benzy! group.

2. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-Cs alky! addition salt as set forth in claim 1, whereink =1

and m = 2 in the above formula (I).

3. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable Cy-Cs alkyl addition salt as set forth in claim 2, wherein n =0 in

the above formula (I).
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4. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-Cq alky! addition salt as set forth in claim 1, wherein k = 0,

m =3 and n =1 in the above formula (I).

5. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable Cy-Cs alkyl addition salt as set forth in claim 1, wherein k = 1

and m = 3 in the above formula (I).
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6. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C,-Cs alkyl addition salt as set forth in claim 1,

wherein k = 2 and m = 2 in the above formula (I).

7. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-Cq alkyl addition salt as set forth in claim 6,

wherein n = 1 in the above formula (I).

8. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-Cs; alkyl addition salt as set forth in claim 1,

wherein k = 1 and m = 4 in the above formula (I}.

9. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-C¢ alkyl addition salt as set forth in claim 1,

wherein j = 0 in the above formula(I).

10. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;~-C¢ alkyl addition salt as set forth in claim 1,
wherein p =0, gq =0 and G is a group represented by -NR’-CO~ in the above formula

(I).

11. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-Cs; alkyl addition salt as set forth in claim 1,
wherein R’ is a hydrogen atom, R® is a hydrogen atom and R’ is a hydrogen atom

in the above formula (I}.

12. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;~C¢ alkyl addition salt as set forth in claim 1,
wherein the substituent for the phenyl group, C;~C; cycloalkyl group, aromatic
heterocyclic group, or condensed ring in R' is one or more of a halogen atom,
a hydroxy group, a C;-Cg alkyl group, a C,-C¢ alkenyl group, a C;-C¢ alkoxy group,
a C;-C¢ alkylthio group, a C;-C4 alkylenoxy group, a methylenedioxy group, a
N-phenylcarbamoyl group, an aminoc group, a mono{C;-C¢ alkyl)amino group, or a

di (C;~C¢ alkyl)amino group in the above formula (I).

13. A compound, its pharmaceutically acceptable acid addition salt or its

pharmaceutically acceptable C;-C¢ alkyl addition salt as set forth in claim 1,

358



17 MAY 2002
WO 99125686 PCT/US98/23254

wherein the substituent for the phenyl group, C-Ce cycloalkyl group, Cy-C,
cycloalkenyl gzoup, tenzyl group, aromatic heterocyclicgroup, or condensed ring
in R® is one oz more ¢ a halogen atom, a ritro group, 2 trifluoromethyl group,
a Cy-C; alkyl group, a C;-Ce alkoxy group, a phenylsulfonyl group, a Cz-C7‘

alkanoylamino group, or an amino group in the abeve formula (I).

14. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C,-Cq alkyl addition salt as set forth in claim 1,
wherein R' is a phenyl group or an isoxazolyl ¢roup in the above formula (I).
15, A compeound, its pharmaceutically acceptable acid addition salct or its
pharmaceutically acceptable Cy-Cq 2lkyl addition salt as set forth in claim l,
wherein R® is a phenvl group, a furyl group, oz a thieny) group in the above

formula (I).

16. A compound represented by the formula (I) below:
R /(CHZ)k . 0 R4
1
>—(CHz)~N (CH)y=N=C~(CHyly——(CH,)=G-R® (1)
2 R3 RS
R (CH2)m

, @ pharmaceutically acceptable acid addition salt thereof or 2 pharmaceutically
acceptable C,-C¢ alkyl addition salt thereof, for use in a method of inhibiting the
binding of a chemokine to the receptor of a target cell and/or its action on a target
cell using a pharmaceutical preparation containing a therapeutically effective amount

of the compound,
wherein R' is a phenyl group, a C;-C; cycloalkyl group, or an aromatic

heterocyclic group having 1-3 hetercatoms selected from the group consisting
of an oxygen atom, a sulfur atom, a nitrogen atom, or a corbination thereof,
in which the phenyl ¢z arcmatic heterocyclic groupmay be condensed with a benzene
ring or an arcaatic heterocyclic group having 1-3 heteroatoms selected from the
croup consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a
combination thereof, to form a condensed ring, and the phenyl group, Ci-Ce
cycloalkyl ¢roup, azomatic heterocyclic group, oz condensed ring may be
substituted with one or more of a halogen atonm, a hydroxy greup, a ¢yano group,
a nitro group, a carzboxy group, a carbamoyl group, a C;-Cg alkyl group, a Cy=Cq
cycloalkyl greoup, a C;-C; alkenyl group, a C;-C¢ alkoxy group, a C;-C¢ alkylthio
group, a C;=Cyalkylene gzoup, a C,~-Cialkylenoxygroup, a C;-C;alkylenedioxy group,

359



20

30

35

40

45

50

55

17 MAY 2002
WO 99725686 PCT/US98/23254

a phenyl group, a phenoxy group, a phenylthio group, a-benzyl group, a benzyloxy
group, a benzoylamino group, a C;-C; alkanoyl group, a C;-C; alkoxycarbonyl group,
a C;-C; alkanoyloxy group, a Cp;-C; alkanoylamino group, a Ca-Cy N-alkylcarbamoyl
group, a C,~Cy N-cycloalkylcarbanoyl group, a C,-Cq alkylsulfonyl group, a C;-C;
(alkoxycarbonyl)methyl group, a N-phenylcarbamoyl group, a piperidinocarbonyl
group, a morpholinocarboryl group, a l-pyrrolidinylcarbonyl group, an amino
group, a mono(C;-Cs alkyl)amino group, or a di(C;-C¢ alkyl)amino group, wherein
the substituent for the phenyl group, C;-C; cycloalkyl group, aromatic
heterocyclic group, or condensed ring is optionally substituted with one or more
of a halogen atom, a hydroxy group, an amino group, a trifluoromethyl group,
a C;-Cg alkyl group, or a C;-C; alkoxy group;

R? is a hydrogen atom, a C;-C¢ alkyl group, a Cz~C7alkoiyca:bonyl group,
a hydroxy group, or a phenyl group, in which the C;-Cq alkyl or phenyl group may
be substituted with one oz more of a halogen atom, a hydroxy group, a C;~Cg alkyl
group, or a C;-C; alkoxy group, and when j = 0, R® is not a hydroxy group;

j represents an integer of 0-2;

k represents an integer of 0-2;

m represents an integer of 2-4;

n represents 0 or 1;

R’ is a hydrogen atom or a C,-Cg alkyl group optionally substituted with
one or two phenyl groups each of which may be substituted with one or more of
a halogen atom, a hydroxy group, a C;-Cg alkyl group, or a C;-C¢ alkoxy group;

R' and R® are the same or different from each other and are a hydrogen
atom, a hydroxy group, a phenyl group, or a C;-C; alkyl group, in which the C;-C;
alkyl group is optionally substitutedwithone ormore of a halogen atom, a hydroxy
group, a cyano group, a nitro group, a carboxy group, a carbamoyl group, amercapto
group, a guanidino group, a C;-Cy cycloalkyl group, a C;-Cg alkoxy group, a C;=Cq
alkylthio group, a phenyl group optionally substituted with one or more of a
halogen atom, a hydroxy group, a C;-C¢ alkyl group, a C;-Cg alkoxy group, or a
benzyloxy group, a phenoxy group, a benzyloxy group, a benzyloxycarbonyl group,
a C;-C; alkanoyl group, a C,-C; alkoxycarbonyl group, a C;-C; alkanoyloxy group,
a C;-Cy alkanoylamino group, a C;-Cy; N-alkylcarbamoyl group, a €;-Cgalkylsulfonyl
group, an amino group, a mono(C)~-Cs alkyl)anine group, a di(¢;-C¢ alkyllanmino
group, or an aromatic heterocyclic group having 1-3 of heteroatcms selected from
the group consisting of an oxygen atom, a sulfur atom, a nitrcgen atem, or a
combinationthereofandoptionallycondensedwithbenzenering,o:R'andRstaken

together form a 3 to 6 mambered cyclic hydrocarboen;
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p represents 0 or 1;

q represents 0 or 1;

G is a group represented by -CO-, =S0;-, -CO-0-, -NR'-CO-, -CO-NR'-,
-NE-CO-NH-, -NH-CS-NH-, -NR'-S0;-, -S0;-NR'-, -NH-CO-0-, or -0-CO-NH-, wherein
R'is a hydrogen atomor a C;-Cg alkyl group, or R’ taken together with R’ represents
C;-Cy alkylene group;

R® is a phenyl group, a C;-Cg cycloalkyl group, a C3;=C; cycloalkenyl group,
abenzyl group, or an aromatic heterocyclic group having 1-3 heteroatoms selected
from the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom,
or a combination thereof, in which the phenyl, benzyl, or aromatic heterocyclic
group may be condensed with a benzene ring or an aromatic heterocyclic group
having 1-3 heteroatoms selected from the group consisting of an oxygen atom,
a sulfur atom, a nitrogen atom, or a combination thereof, to form a condensed
ring, and the phenyl group, C;-Cp cycloalkyl group, C;-Cs cycloalkenyl group,
benzyl group, aromatic heterocyclic group, or condensed ring may be substituted
with one or more of a halogen atom, a hydroxy group, a mercapto group, a cyano
group, a nitro group, a thiocyanato group, a carboxy group, a carbamoyl group,
a trifluoromethyl group, a C;-C¢ alkyl group, a C;-C¢ cycloalkyl group, a C;-
C¢ alkenyl group, a C;-C¢ alkoxy group, a C;-C¢ cycloalkyloxy group, a C;-Cg
alkylthio group, a C,;-C; alkylenedioxy group, a phenyl group, a phenoxy group,
a phenylamino group, a benzyl group, a benzoyl group, a phenylsulfinyl group,
a2 phenylsulfonyl group, 2 3-phenylureido group, a C;-C; alkancyl group, a C;-C;
alkoxycarbonyl group, a C;-C; alkanoyloxy group, a C;-C; alkanoylamino group,
a C;-C; N-alkylcarbamoyl group, a C;-Cg alkylsulfonyl group, a phenylcarbamoyl
group, a N,N-di(C;-C¢ alkyl)sulfamoyl group, an amino group, & mono(C;-Cg
alkyl)amino group, a di(C;-Cg alkyl)amino group, a benzylamino group, a C;-C
(alkoxycarbonyl)amino group, a C,-C¢ (alkylsulfonyl)amino group, or a bis(C;-Cq
alkylsulfonyl)amino group, wherein the substituent for the phenyl group, C3-C;
cycloalkyl group, C;-Cy cycloalkenyl group, benzyl group, aromatic heterocyclic
gzoup, or condensed ring is optionally substituted with one or more of a halogen
ator, a cyano group, a hydroxy group, an amino group, trifluoromethyl group,
a C;-C; alkyl group, a C;-C; alkoxy group, 2 C;-C¢ alkylthio group, a mono(C;-Cg

alkyl)amino group, or a di(C;-Cs alkyl)amino group.

17. A compound as set forth in claim 16, wherein k = 1 and m = 2 in the above

formula (I).
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18. A compound as set forth in claim 17, wherein

n=0in the above formula (I).

19. A compound as set forch in claim 16, wherein

¥ =0, m=3 and n =1 in the above formula (I).

20. A compound as set forth in claim 16, wherein

¥k =1 and m = 3 in the above formula (I}.

21. A compound as set forth in claim 16, wherein

k=2 andm = 2 in the above formula (I).

22, A compound as set forth in claim 21, wherein

n = 1 in the above formula (I).

23. A compound as set forth in claim 16, wherein

k=1 andm = 4 in the above formula (I}).

24. A compound as set forth in claim 16, wherein

j = 0 in the above formula (I).

25. A compound as set forth in claim 16, wherein

17 MAY 2002
PCT/US98/23254

p=0, =0 and G is a group represented by -NR'-CO- in the above formula (I).

26. A compound as set forth in claim 16, wherein

R! is a hydrogen atom, R® is a hydrogen atom and R’ is a hydzogen atem in the

above formula (I).
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27. A compound as set forth in claim 16, wherein

the substituent for the phenyl group, C3~C; cycloalkyl group, a:omatié
heterocyclic group, or cencdensed ring in R! is one or more of a halogen atom,
a hydroxy group, a C;-C¢ alkyl group, a C;-C¢ alkenyl group, a C;~-C; alkoxy group,
a C,-C¢ alkylthio greup, 2 C;-C, 2lKkylenoxy group, a methylenedioxy group, a
N-phenylcarbamoyl group, an amino group, a mono(C,-C¢ alkyl}aminos group, or a
di(C,~C; alkyl)amino group in the above formula (I).

28. A compound as set forth in claim 16, wherein

the substituent for the phenyl group, C;-Cs cycloalkyl croup, C;-C; cycloalkenyl
group, benzyl group, aromatic heterocyclic group, or condensed ring in R® is
one or more of a halogen atom, a nitro group, a trifluvoromethyl group, a C;~Cq
alkyl group, a C;-C¢ 2lkoxy group, a phenylsulfonryl greup, a C;-C; alkanoylanmino

group, or an amino group in the above formula (I).

29. A compound as set forth in claim 16, wherein

R' is a phenyl group or an isoxazolyl group in the above formula (I).

30. A compound as set forth in claim 16, wherein

R' is a phenyl group, a furyl group, or a thienyl group in the above formula

{1}).

31. A compound as set forth in claim 16, wherein

the chemokine is MI?-la.

32. A compound as set forth in claim 16, wherein

the chemokine is Mc?-1.

33. A compound as set forth in claim 16, wherein
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the chemokine receptor is CCRIl.

34. A compound as set forth in claim 16, wherein

the chemokine receptor is CCR2A or CCR23.

35. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;~C; alkyl addition salt as set forth in claim 1,
wherein the compound is 4-[(N—(Z-amino-s-chlorobenzoyl)glycyllaminomethyl)-

l-({4-chlorobenzyl)piperidine.

36. A compeund, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-C¢ alkyl addition salt as set forth in claim 1,
wherein the compound is 4-[(N~-{2-amino-4, 5~

difluorobenzoyl)glycyl)aminomethyl]l-1-(4~-chlozobenzyl)piperidine.

37. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;~C¢ alkyl addition salt as set forth in claim 1,
wherein the compound is 4-[(N-({Z~amino-5-

Erifluoromethylbenzoyl)glycyl)aminomethyl]-l-(4—chlo:obenzyl)pipe:idine.

38. A compound, its pharmaceutically acceptable acid addition salt or its

pharmaceutically acceptable C;-C¢ alkyl addition salt as set forth in claim 1,
wherein the compound is {-[{N-({2~amino=-5-

trifluoromethoxybenzoyl)glycyl}aminomethyl] -1~ (4-chlorobenctyl)piperidine.

39. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-C¢ alkyl addition salt as set forth in claim 1,
wherein the compound is 4-[{N-(2-arino-4, 5~

difluorobenzeyl)glycyl)aminomethyl)-1-(4-bromobenzyl)piperidine.

40. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C,-C; alkyl addition salt as set forth in claim 1,
wherein the compound is 1-(2-amino-4~-chlorobenzyl)-4-[[N=-{2~amino-5-

trifluoromethylbenzovl)glycyl)laminomethyl)piperidine,

41. A compound, its pharmaceutically acceptable acid adcition salt or its
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pharmaceutically acceptable C;~Cs alkyl addition salt as set forth in claim 1,
wherein the compound 1is 1-{3-amino-4-methoxybenzyl)~4~[{N-(2-amino-4,5-

difluorobenzoyl)glycyl)aminomethyl]piperidine.

42. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C,-C¢ alkyl addition salt as set forth in claim 1,
wherein the compound is 4-[{N-(2-amino-4, 5~
difluorobenzoyl)glycyl)aminomethyl)-1-{4-chloro-3-

{methylamino)benzyl|piperidine.

43. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-C¢ alkyl addition salt as set Eorth in claim 1,
wherein the compound is 4-{(N-(2-amino~5-
trifluoromethylbenzoyl)glycyl}aminomethyl}-1-(2-thioxo-~-2,3-dihydro-1, 3-

benzoxazol-5~-ylmethyl})piperidine.

44, A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-C; alkyl addition salt as set forth in claim 1,
wherein the compound is 3-[{N-(Z~amino-5-

trifluoromethylbenzoyl)glycyllamino}-1-(4-chlorobenzyl)pyrrolidine.

45. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-C¢ alkyl addition salt as set forth in claim 1,
wherein the compound is 3-{{N-(2-amino-5-

trifluoromethylbenzoyl})glycyl)aemine]~-1-{(4~methoxybenzyl)pyrrolidine.

46. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-C¢ alkyl addition salt as set forth in claim 1,
wherein the compound is 3-{{N-(2-amino-5-
trifluoromethylbenzoyl)glycyl}lamino]-1-(3,4-
methylenedioxybenzyl)pyrrolidine,

47. A ccmpound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C,~C¢ alkyl addition salt as set forth in claim 1,
wherein the compound is 3-[{N-(2-amino-5-
trifluoromethylbenzoyl)glycyllamino}-1-(2,3~dihydro-1-benzofuran-5-
ylmethyl)pyrrolidine.
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48. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-Cq alkyl addition salt as set forth in claim 1,
wherein the compound is 3-[{{N-(2-amino~5~

trifluoromethylbenzoyl)glycyllamino]~1-(4-methylthiobenzyl)pyrrolidine.

49, A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-C¢ alkyl addition salt as set forth in claim 1,
wherein the compound is 3-[{N-(2-amino~5-

trifluoromethylbenzoyl)glycyl)amino]l-1-(4-ethylbenzyl)pyrrolidine.

50. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-Cq alkyl addition salt as set forth in claim 1,
wherein the compound is 3-[{N-(2~amino-5~

trifluoromethoxybenzoyl)glycyl}amino]-1~-(4-ethylbenzyl)pyrrolidine.

51. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-C¢ alkyl addition salt as set forth in claim 1,
wherein the compound is 1-(3-amino-4-methoxybenzyl)-3-[{N-{2~amino-5-

trifluoromethylbenzoyl)glycyl)amino)pyrrolidine,

52. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceuticélly acceptable C;-C4 alkyl addition salt as set forth in claim 1,
wherein the compound is 3-[{N~({2-amino-5-
trifluoromethylbenzoyl)glycyl)amino}-1-(4~-chloro-3-
methylbenzyl)pyrrolidine.

53. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-Cg alkyl addition salt as set forth in claim 1,
wherein the compound is 3-{{N~(2-amino=-5~
trifluoromethylbenzoyl)glycyl)amine]-1~{4~hydroxy-3~

(methylamino)benzyl}pyrrolidine.

54. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C,-C¢ alkyl addition salt as set forth in claim 1,
wherein the compound is 3-[{N-(2-amino-5-

trifluoromethylbenzoyl)glycyl}amino]-1-(1, 3-benzoxazol-5-
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5 ylmethyl)pyrrolidine.
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