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Cyclic Amine Derivatives and Their Use as Drugs

Field of the Invention *G000o1*

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 chemockines (or a-chemokines) and CC chemokines (or B-
chemokines), by the common locaticon of the four conserved cysteine residues and
by the differences in the chromosomal locations of the genes eacoding 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/p (abbreviation for
macrophage inflammatory protein-la/p), MCP-1 (abbreviation for monocyte
chemoattractant protein-l), 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 mucin structure in which the first two cysteines
are separated by three amino acids and hence defines CXi,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, 1957; Chemoattractant Ligand and Their Receptors, Horuk,
R., BEd., CRC Press, 1996; Ward, G.W., et al., Biochem. J., 1998, 333, 457; Luster,
A.D., NewEngl. J. Med., 1998, 338, 436; Baggiolini, M., Nature, 1998, 392, 565;
Rollins, B.J., Blood, 1997, 50, 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., 1985, 146, 1287; Schall, T.J.,
et al., Current Opinion in Immunology, 1994, €, 865; Edginton, §.M.,
Biotechnology, 1993, 11, 676).

For example, MIP-la causes a transient increase in intracelluiar 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., 1883, 1?7, 1821), and eosincphiles (see for example, Rot,
A., et al., J. Exp. Med., 1992, 176, 1489), chemotaxis of natural killer cells
(see for example, Maghazachi, A.A., et al., J. Immunol., 1954, 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, 388). MIP-la alsoc enhances IgE and IgG4 production in
B cells (see for example, Kimata, K., et 2l., 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, 1893, 90, 12015; Bodine,
D.M., et al., Blood, 1991, 78, 914; Broxmeyer, H.E., et al., Bloed, 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, 1086); 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, 1851}, asthma (see
for example Lukacs, N.W., et al., Eur. J. Immunol., 1995, 25, 245; Lukacs, N.W.,

et al., J. Immunol., 1597, 158, 4398), multiple sclerosis {see fer example Karpus,
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W.J., et al., J. Immunol., 1995, 155, 5003; Karpus, W.J., et al., J. Leukoc.
Biol., 1997, 62, 681), idiopathic pulmonary fibrosis (see for example Smith,
R.E., et al., J. Immunol., 1994, 153, 4704; Smith, R.E., Biol. Signals, 193,
5, 223), acute lung injury (see for example Shanley, T.P., et al., J. Imrmunol.,
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,
85, 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 pneunonitis (see for example
Denis, M., Am. J. Respir. Crit. Care Med., 1595, 151, 164), rheumatoid arthritis
(see for example Koch, A.E., et al,, J. Clin, Invest., 18%4, 93, 921), infectious
meningitis (see for example Lahrtz, F., et al., J. Neuroirmmunol., 1998, 85, 33),
and chronic inflammation of muscle (see for example Adams, E.M., et al., Proc.
Assoc. Am. Physicians, 19387, 109, 275). These studies indicate that MIP~1la 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., 1985, 168,
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, 51, 3652), T lymphocytes (see
for example Loetscher, P., et al., FASEB J., 1954, 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., 1892,
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, 1591, 88, 5252; Nelken, N.A., J. Clin. Invest., 1991, 88,
1121), rheumatoid arthritis (see for example Koch, A.E., et al., J. Clin. Invest.,
1992, S0, 772; Akahoshi, T., et al., Arthritis Rheum., 1893, 38, 762; Robinson,
E., et al., Clin. Exp. Immunol., 101, 398), nephritis (see for example Noris,
M., et al., Lab. Invest., 1595, 73, 804; 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., 1987, 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. Immunol., 1897, 27, 2484),
Kawasaki disease (see for example Wong, M.; et al., J. Rheumatol., 1957, 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, 1465; Schrier, D.J.,
J. Leukoc. Biol., 1998, 63, 359; Ogata, H., et al., J. Pathol., 1957, 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., 1857, 186, 131), as well as studies in MCP-1-deficient mice
have shown that MCP~1 is essential for monocyte recruitment in vivo (see Lu,
B., et al., J. Exp. Med., 15858, 187, 601l; 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 invelved 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, pulrmonary 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; Ransochoff,
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-CXCRS) and eight CC chemokine receptors {CCRL-CCR8)
have been identified. For example IL-8 is a ligand for CXCR1l and CXCR2, MIP-la
is that for CCR1 and CCRS, 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; Neote, K. et al., Cell, 1593, 72, 415-425; Charo,
I.F., et al., Proc. Natl., Acad. Sci. USA, 1994, 91, 2752-2756; Yamagami, S.,
et al., Biochem. Biophys. Res. Commun., 1994, 202, 1156-11€2; Combadier, C.,
et al., The Journal of Biological Chemistry, 1995, 270, 16491-164%4, Power,
C.A., et al., J. Biol. Chem., 1985, 270, 194%5~19500; Samson, M., et al.,
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Biochemistry, 1996, 35, 3362-3367; Murphy, P.M., Annual Reviewof Inmunology,
1994, 12, 592-633). It has been reported that lung inflammation and granuroma
formation are suppressed in CCRl-deficient mice (see Gao, J.-L., et al., J. Exp.
Med., 1997, 185, 1959; Gerard, C., et al., J. Clin. Invest., 1597, 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.,etal.,Proc.Natl.Acad.Sci.,USA,1997,94,12053;Kurihara,
T., et al., J. Exp. Med., 1997, 186, 1757; Bering, 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 chemokines such
as MIP-1la and/or MCP-1 on the target cells, but there are nd 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
(W09724325; Hesselgesser, J., et al., J. Biecl. Chem., 1958, 273, 15687),
piperidine derivatives (JpP9-249566), imidazobenzodiazepine derivatives
(JP9-249570), benzazocine derivatives (JPS$-255572}), tricyclic compounds with
cyclic amino group (W08804554), phenothiazine derivatives (Bright, C., et al.,
Bioorg. Med., Chem. Lett., 1998, 8, 771), pieprazine derivatives (W09744329),
benzimidazole derivatives (WO9806703), distamycin analogues (Howard, 0.M.Z.,
et al., J. Med. Chem., 1998, 41, 2184}, bis-acridine derivatives (W09830218},
spiro-substituted azacycles (WO9825604; W09825605), substituted aryl
piperazines {(WO98B25€17), aminoquinoline derivatives (v039827815), 3-
arylpiperidinederivatives (WO9831364), hexanoicamidederivatives (W09838167),
and other small molecules (W09744329; W09802151; WO9804554) have antagonistic
activity of chemokine receptor, such as CXCR1, CXCR4, CCR1l, CCR2, CCR3, and CCR5.

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-la 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 tc propose a method
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for the treatment of diseases for which the binding of chemokines such as MIP-1g
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;-Cg 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 is, the present invention is a compound of the formula (I) below:

R1 ,(C H2)k R4
7 (CH N (CHa)~N=C =(CHo)——(CHa)=G-R® (1)
R (CHa)n R R

, apharmaceutically 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 heteroatoms selected from the
group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a
cormbination 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 halogen atom, a hydroxy group, a cyano group,
a nitro ¢roup, a carboxy group, a carbamoyl group, a C;-Cs alkyl group, a C;-C;
cycloalkyl group, a C;-Cs alkenyl group, a C;-C¢ alkoxy group, a C;-C; alkylthio
group, a C;-Cs alkylene group, a C;~C; alkylenoxy group, a C;-C; alkylenedioxy
group, a phenyl group, a phenoxy group, a phenylthio group, 2 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:-Ci alkanoylamino group,
a C,-C- N-alkylcarbamoyl group, a Cy-C: N-cycloalkylcarbamoyl group, a C;-Ce
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: -

NY(C=0)0-, a divalent group represented by the formula: -NH(C=5)0~, an amino
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group, a mono(C;~C; alkyl)amino group, or a di(C;-C; alkyl)aminc group, wherein
the substituent for the phenyl group, C;-C¢ cycloalkyl gzoup, aromatic
heterocyclic group, or condensed ring is optionally substituted with one or more
of a halogen atom, a hydroxy group, an anino group, a triflusromethyl group,
a C;-C; alkyl group, or a C,-Cs 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 C;-C; alkoxy group, and when j = 0, R’ is not a Lhydroxy 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 hydrogsn atom or a C,~C; alkyl group optionally substituted with
one or two phenyl groups each of which may be substituted wit: 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 C;~Cq
alkyl group is optionally substitutedwith one ormore of a halogen atom, a2 hydroxy
group, a cyano group, anitro group, a carboxy group, a carbamoyl ¢roup, amercapto
group, a guanidino group, a C:~C; cycloalkyl group, a C:-C; alkexy group, a C;-Cg
alkylthio group, a phenyl group optionally substituted with cne 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; alkyllamino group, a di{l.-Cg alkyl)amino
group, or an aromatic heterocyclic group having 1-3 of heteroatcns selected from
the group consisting of an oxygen atom, a sulfur atom, a nit:zogen atom, or a
combination thereof and optionally condensed withbenzene ring, or R' and R® taken
together form a 3 to 6 membered cyclic hydrocarbon;

p represents 0 or 1;

q represents € or 1;

G is a group represented by -C0-, -S0 -, -CO-0-, -NR -CO~, -CO-NR'-,
-NE-CO-NH-, -NH-CS-NK-, =MR -80.-, -50:-NR -, -NH-CO-0-, or -C-CO-NH-, wherein
R is a hydrogen atomor a C;~C; alkyl group, or R’ taken togather with R' represents

C--C: alkylene group;
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R® is a pheayl group, a C3-Cy cycloalkyl group, a Cy-Cg cyclcalkenyl group,
a benzyl group, or an aroratic heterocyclic group having 1-3 hetercatons selacted
from tho group co:;sisting of an oxygen atem, a sulfur atom, 2 nitrogen atem,
or a combination thereof, in which the phenyl, benzyl, or arematic hete:ocycli;:
group may be condensed with a benzene ring or ar arcmatic heterocyclic group
having 1-3 heteroatoms selected from the group consisting of an oxygen atorm,
a sulfur atom, a nitrogen atel, or & combination thereof, to form a condensed
ring, and the phenyl group, C;-C; cycloalkyl group, C,-%, cyclecalkenyl greup,
benzyl group, aromatic heterocyclic group, ox condensed ring may be substituted
wicth one ox more of & halogen atom, 2 hydroxy group, a mercapto group, a4 cyanc
group, a nitro group, a thiocyanato group, a carboxy group, a carbamoyl group,
a trifluoromethyl group, & C;-Cs alkyl group, a Cy~Cs cyclcalkyl group, a C,-
C¢ alkenyl group, & Cy~Cy¢ alkexy group, a C3-C, cycloalkylexy group, a €;-Cq
alkylthio group, a C,~Cy alkylenedioxy groun, a phenyl grzoup, a phenoxy group,
3 phenylamino group, a benzyl group, a benzoyl group, a pheaylsulfinyl group,
a phenylsulfonyl gzeup, a 3-phenylureido group, a C;—Cy zlkanovl group, a2 C,-C,
alkoxycarbonyl greup, & C2=C; alkanoyloxy group, a C;-C; alkanoylamino group,
a C;-Cy N-alkylcarbamoyl group, a C:;~C¢ alkylsulfonyl group, =a Phenylcarbeameyl
group, a N, N-di(C;~Ce¢ alkyl)sulfameyl ¢roup, an amine group, a mene(C;-Cs
2lkyl)emino group, a di(C;~C¢ alkyl)amine group, a benzylamino group, a Cp=Cy
{alkoxycarbonyl}amine group, a C;~C¢ {(2alkylsulfonyl)anire groug, or a bis (C;-C;s
alkylsulfonyl)amine group, .wherein the substituent for the pheayl group, C;—Cs
cycloalkyl group, C—Cs cycloalkenyl group, benzyl group, aronmatie heterocyclic'
group, or condensed ring is optionally substituted with one ¢x rore of a halogen
atom, a cyano group, & bydrexy group, an amino group, trifluorcmethyl group,
& C;—C¢ alkyl group, a Cy;—-C¢ alkoxy group, & Cy;-=Cg alkylthle group, & meno (C;-Cg

alkyl) amino group, or a di(C,~C, alkyl) amino group with the proviso that when
k=2, m=2, n=0, and R' {3 an unsubstituted phenyl gtoup, then

1) €1=C¢ alky)l group as a substituent for the phenyl group, €-Cy cycloalkyl group,
C;-Cy cyclealkenyl group, benzyl ¢roup, aromatic heterocyclic group, or condensed
ring in R® is not substituted with amino group, and

2) R is not a benzyl group.
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Also the present invantion is 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 e pharmaceutical preparation containing a therapautically effective amsunt
of a compound xepresented by tha abova formula (I), 2 pharmaceutically acceptable
acid addition salt thereof, ora pharmaceutically acceptable C;-Cq alkyl addition
salt thereof (Inventiocn 2).

Here, the compound represented by the above formula (I) hava activities

to inhibit the binding of chemeKines such as MIP-la and/or MCi-) and the like
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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 Inveation 1

In the above formula (I), R'is a phenyl group, a C3;-Cg 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 arcmatic 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, 2 sulfur atom, a nitrogen
atom, or a combination thereof, to form a condensed ring, and the phenyl group,
C;-C: cycloalkyl group, arcmatic heterocyclic group, or condensed ring may be
substituted with one or more of a halogen atom, 2 hydroxy group, a cyano group,
a nitro group, a carboxy group, a carbameoyl group, a C;~C¢ alkyl group, a Ci-Cj
cycloalkyl group, a C:~Cs alkenyl group, a C,-C; alkoxy group, a C;-C; alkylthio
group, a C,-Cs alkylene group, a C:-C; 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 Cs-C;
alkoxycarbonyl group, a C--C- alkanoyloxy group, a C:-C- alkanoylamino group,
2 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

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 cyclepropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl
group, specifically including a cyclopropyl, cyclopentyl, and cyclohexyl group.

The “arcmatic heterocyclic group having 1-3 heteroatems 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 arcmatic heterocyclic group having 1-3 hetercatcms
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 heteroatoms
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-~
zothiadiazolyl 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, Cy;~C¢ 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, isohexyl, 2-methylpentyl, 1l-ethylbutyl
group, and the like, suitably specifically including a methyl, ethyl, propyl,
and isopropyl group.

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
can be given for the preferred specific examples.

The ™“C.-C; alkenyl group” as a substituent for R' means a C;=Cg
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-1l-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 exarple,
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a methylthio and ethylthio group. .

The “C;-Cs alkylene group” as a substituent for R’ means the C;~C. 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 g.r:oup such as a
ethylenoxzy (-CH.CH.0-}, trimethylenoxy (-CH.CH.CH.0-}), tetramethylenoxy (-
CH;CH,CH,CH:0-), and 1,1~dimethylethylenosy (-CH:C(CH;):0-) grcup, 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 ¢roups 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 substitueat for R! means C--Cs
straight~chainor branched alkanoyl group such as an acetyl, prepanoyl, butanoyl,
pentanoyl, hexanoyl, heptanoyl, isobutyryl, 3-methylbutanoyl, 2-methylbutanoyl,
pivaloyl, 4~methylpentanoyl, 3, 3-dimethylbutanoyl, 5-methylhaxanoyl 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 greup, 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 amine 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 substituen: for R'means group
consisting of the aforementioned C:-C; cycloalkyl greoup and carbamoyl group,
specifically, for example, a N-cyclopentylcarbamoyl and N-cy:lohexylcarbamoyl
group.

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

The “mecno(C;~C; alkyl)amino group” as a substituent for R' means anmine
group substituted with one of the aforementioned C,~C; alkyl group, preferably
and specifically, for example, a methylamino and ethy! amino group.

The “di(C,~C¢ 2alkyl)amino group” as a substituent for R! means amino group
substituted with the same or different two C;-C; alkyl group aforementioned,
prefera};ly 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--Cq
alkenyl group, a C;—-C; alkoxy group, a C;-C; alkylthio group, a C.-C, alkylenoxy
group, a methylenedioxy group, a N-phenylcarbamoyl group, an amino group, a
mono (Cy~Cs 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 rore of a halogen atom, a hydroxy group, an aminoc group, a
trifluoromethyl group, a Ci-C: alkyl group, or a C;~C¢ 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: 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 condensed ring in R, and the
same examples can be listed as preferred specific examples.

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

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

In the above formula (I), j reprzesents 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 kis 1 andm 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.

Zspecially, 3-amidopyrrolidines in which k is 1, m is 2, and n is 0 and
4-{amidomethyl)piperidines in which k is 2 , mis 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 aton, a hydroxy group, a C;~-C; 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;~Cs cycloalkyl group, aromatic heterocyclic
group, or condensed ring in R, specifically, fcr example, a methyl, ethyl and
pzopyl group.

The halogen atom, C;-C;alkyl group, and C;-C; alkexy group as substituents
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.~C, cycloalkyl group, aromatic heterocyclic group, or condsnsed ring in R!,
and the same examples can be listed as preferred specific examples.

ifmong 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,~Cq alkyl
group, in which the C;-Cs alkyl group is optionally substituted with one or more
of a halogen atom, a hydroxy group, a cyano group, 2 nitro group, a carboxy group,
a carbamoyl group, a mercapto group, a guanidino group, a C;-C; cycloalkyl group,
aC:-Cgalkoxy group, a C;~-Cgalkylthiogroup, 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; alkanoyloxy group, a C;-Cy alkanoylamino group, a C:-C; N-alkylcarbamoyl
group, a C.~C; alkylsulfonyl group, anamino group, 2 mono (C;~C¢'alkyl)amino group,
a di{C;-C; alkyllamino group, or an aromatic heterocyclic group having 1-3 of
heteroatoms selected from the group consisting of an oxygen aton, a sulfur atoem,
a nitrogen atom, or a combination thereof and optionally condersed with benzene
ring, or R' and R® taken together form a 3 to 6 membered cyclic hydrocarben.

The C;-C; alkyl group for R' and R® is 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.

The halecgen 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: NMN-alkylcarbamoyl group, C,-C; alkylsulfonyl group, mono(C,-C;
alkyl)amino group, and di(C,-C; alkyl)amino group as a 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 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
heterocatoms selected from the group consisting of an oxygen aten, a sulfur atom,
anitrogen atom, or a combination thereof as substituent for the C;~C; alkyl grzoup
in R' and R* are the same as defined for the aforementioned ¢roup 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 C;~C; alkyl gzoup
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.
Pmong them, a hydrogen atom and a C,-C; alkyl gzoup can be listed as a

preferred specific example for R' and R*.

In the above fermula (I), p represents 0 or 1, and q represents 0 or 1.

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

In the above formula (I), G is a group represented by -CO-, -S0;-, -
C0-0-, =-NR'-CO-, =-CO-NR ~, -NH-CO-NH~, -NH-CS-NH-, =-NR'-S0.-, -50,-NR'-, -NH-
CO0-0~-, 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:-C, alkylene group.

In the above formula, -CO~ means a carbonyl group, -S0:- means a sulfonyl
gzoup, and -CS- means 2 thiocarbonyl group. Preferred G group is specifically,
for example,' those represented by the formule -NR'-CO~ and -NH~CO-NH-.

The C;~C; 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.-Cralkylene group” consistingof R' and R’ means C.-Ci straight-chain
orbranched alkylene group such as amethylene, ethylene, propylene, trimethylene,
tetramethylene, l-methyltrimethylene, pentamethylene group, and the like,
suitably and specifically ircluding a ethylene, trimethylene and tetramethylene
group.

A hydrogen atcm is a preferred specific example for R .

In the above formula (I}, Ris a phenyl group, a C:~-C; cycloalkyl group,
a C:-C; cycloalkenyl ¢roup, a benzyl group, or an aromatic heterocyclic group
having 1-3 heterocatens selected from the group consisting oI an oxygen atom,
a sulfur atom, 2 nitrogen atom, or a combination thereof, in which the phenyl,
benzyl, or aromatic heterocyclic group may be condensed with 2 benzene ring or
an aromatic heterocyclic group having 1-3 heteroatoms selected from the group
consisting of an oxygen atem, a sulfur atom, a nitrogsn atom, or a combination
thereof, to form a condensed ring, and the phenyl group, C:-C: cycloalkyl group,

C:~C¢ cycloalkenyl group, benzyl group, arcmatic 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;-C¢ alkoxy group, a C;-Ce 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 C.-
C; alkanoyl group, a C.-C; alkoxycarbonyl group, a C:-C; alkanoyloxy group, a Ca-C;
alkanoylamino group, a C.-C: N-alkylcarbamoyl group, a C;-Cs alkylsulfonyl group,
a phenylcarbamoyl group, a N, N-di(C,~C; alkyl)sulfamoyl group, an amino group,
a mono (C;-C; alkyl)amino group, a di (C;-C¢ alkyl)amino group, a bernzylamino group,
a C,~C; (alkoxycarbonyl)amino group, a C,-C; (alkylsulfonyl)amino group, or a

bis(C,~C; 2alkylsulfonyl)amino group.

The C;-C; cycloalkyl group, aromatic heterocyclic group having 1-3
heterocatomns selected from the group consisting of an oxygen aton, a sulfur atom,
a nitrogen atom, or a combination thereof, and the condensed ring for R® are
the same as defined for the aforementioned RI, and the same2 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'atcm, Cy-C;alkyl group, C.-Cgalkenyl ¢zoup, 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.-
Cy N-alkylcarbamoyl group, C;-C; alkylsulfonyl group, mono(C,-C:; alkyl)amino
group, and di (C;-C¢ alkyl)amino group as a substituent fer the phenyl group, C:-C:
cycloalkyl group, C:-C; cycloalkenyl group, benzyl group, arometic heterocyclic
group, or condensed ring in R* are the same as dafinec for the aforementioned
substitusnt for the phenyl group, C:~C; cycloalkyl group, aromatic heterocyclic
group, or condansed 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 substitusnt 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(Cy-C; alkyl)sulfamoyl group” as a substituent fer R® means
sulfamoyl group substituted with the same or different two C,-Cq alkyl group
aforementioned, preferably and specifically, for example, a N, N-
dimethylsulfamoyl, N,N-diethylsulfamoyl, and N—ethyl-!‘"—methylsulfamoyl group.

The “Ca-C; (alkoxycarbonyl)amino group” as a substituent for R®reans 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” greup 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{C,-C; 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, amercapto 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 grour 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, lenzyl g¢roup, aromatic

heterocyclic group, or condensed ring in RS.

Furthermore above substituents for the phenyl group, C;-Cy; cycloalkyl
group, C.~Cp; cycloalkenyl group, benzyl group, arcmatic heterocyclic group, orx
condensed ring in R are optionally substituted with one or rmore of a halogen
atom, a cyano group, a hydroxy group, an amino group, trifluvoromethyl 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 dil(C,~C¢ alkyl)amino group.

The halogen atom, C;-C; alkyl group, C;-C; alkoxy group, a C,-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, arcmatic heterocyclic group, or condensed ring in R!', and the
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same examples can be listed as preferred specifig examples,

(2) On Invention 2

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

subcutaneously, intramuscularly, psrcutaneously or intraréctally,

The oral administration cante accomplishedin the formo?Z 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; disintecrator 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 vehieles mentioned above. Solution or suspension can be
prepared by a standard method using glycexin ester such as tricaprylin and
triacetinor alcohols such as ethanol. Capsules canbemadeby charginggranules,

powder or solution in gelatin, etc.

Subcutaneous, intramuscular or intravenous pregarations can be prepared
as an injection using aquedus or nonagueous solution. Aguecus solution for
example may include isotonic sodium chlecride solution. Nonacgueous solutions
may include for example, preopyleneglycol, polyethyleneslycol, 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 cintment or cream,

and ointment can 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 pha'rmaceutically
acceptable acidadditionsalt thereof or a pharmaceutically acceptable C;-C;alkyl
addition salt is administered at a dose that varies depending on the type of
disease, route cf 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 havirg 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, “8” shows that the asymmetric carbon atom has a §
configuration, and “-“means racemate or that the compounddo not have a asymmetric

carbon atom on the nitrogen containing ring.

( Table 1.1 - Table 1.201 )
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Table 1.1
4
Compd. R>‘(CH2),“ k m n chirality R “‘(CHz)a-Fﬁ—(CHZ)q—G-RG
No. R RS

1 o o 1 2 0 - H _CHZ_L\;E_@

~I ()] o E 2N w n
N [ XY ~ 5 5 R,

! 1 ] ] \ \
-t -t — _ — -
n ro n N N o
(o] (] (@] [en} o o
2 ) ) ' . .
x XI xI T T T
] 1 ('7 ! 1 1
2 Q g 2 0 2

N' N' { I “:"t N‘
z el T
% Z 3 r = T
= = r -
@ ) Q C Q
M [s:] pd

0 c
g C CHz" 1 2 0 S H .—CHZ-ﬁé—@'c'
9 QCHj
10 c CH,~ 1 2 0 S H _CHz_ﬁc—Q

0
11 o s 1 2 0 S H "CHz"ﬁ'C_Q"OCHJ
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Table 1.2
Compd R>_ CH.,) . - _
2 k m n chirality R (CH2)rp——*—s—(CH2).q_G_R6
R
0 OCH,
12 Cl—@*CHz- 1 2 0 S H -CHz-}I\_{C
OCH,
o CFy
13 o JcH- 1 2 0 S H '-CH-N-C":—Q
2
H
14 o< o 1 2 0 S H o
o)
15 C CHn 1 2 0 S H —CHa= N C
*—O’ 2 CH, ﬁ-C—@—CI
o)
16 CP‘@_CHQ‘ 1 2 0 S H —CH,— hl. C_Q_OCHJ
o cl
17 cn—@-cm— 1 2 0 S H - CH, N-C-Q
of
CN
0
18 o o 1 2 0 S H e
H
0 O
19 cr—@—cs—cz- 1 2 0 S H —CHz"N&"@’O
H
oR SFs
20 cr—@—cx-iz- 1 2 0 S H ~CH, N‘&‘G
21 o )o- 1 2 0 S H -CHz-ng-QCFa
F
o CFy
22 cr—@-cn—iz- 1 2 0 S H -CHZ-E‘-&-Q
F
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Table 1.3
R! . R¢
Compd. " >~(CH)- k m n chirality R —(CHa)A—(CH,)}-G-RS
No. R pRS q

. Fa
23 o por 1 2 0 S H ~CHemiy €

(o]
m f O

OCF
0 3
24 o pcHr 1 2 0 S H -cHz-t{E-@
CF
le) 3
25 CI—-O-CHZ- 1 2 0 S H -CH2-§5~©—F
(0]
26 o Jowr 1 2 0 S H -CHZ-.:c-Q
0,N
NO
0 2
27 o pcHr 1 2 0 S H ~CH2-§€':~©
(0]
28 cr—@—cm- 1 2 0 S H —CHz—ﬁ-&—Q—NOZ
' 0 CFs
29 cr—@—on— 1 2 0 R H -caz-ﬁ'c—Q
CF3
?
30 cr—@—cm- 1 2 0 R H ’CHz“t;‘C'Q
FyC
Br
0]
31 o o 1 2 0 R H _CHZ_{:LC_@
£
(o)
32 Cl"@"CHz" 1 2 0 R H —CHZ-E:‘{LC—O
Cl
0]
33 o yowr 1 2 0 R H ’C”z'ﬁ‘C‘GC'
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Table 1.4
Compd. R’ ) !f
ompd. CH,)— ot ' —
e R2>( Ha); k m n chirality R (CH2pRs (CHp)G-R®
) o  OCH;
34 Cr—@-CHz 1 2 0 R H —CHz‘ﬁ& _@
35 CI—Q‘CHz 1 2 0 R H —CHZ—}_I\{&J—Q-OCHJ
O OCHa
36 Cr—-@-CHz- 1 2 0 R H -CHz—}r:iJ-C—Q
OCH,
CFs
37 o )pcHr 1 2 0 R H el "Q
CH
(o) 3
38 o< ycH- 1 2 0 R H ot _@
H
39 Ct—Q—CHz’ 1 2 0 R H ~CHp=N-C ct
40 ce—-@—cr-rz- 1 2 0 R H —CHp=N-C OCHy
| o &
41 cr—@—cnﬂz- 1 2 0 R H 'CHfﬁ“&—Q
cl
o CoN
42 o o 1 2 0 R H ~CHNC
o
43 Cr—OCHz- 1 2 0 R H ’CHZ"NCGO
Q
44 c»—@—CHz— 1 2 0 R H "CHz‘t{C'QCF“
F
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Table 1.5
C d R, 4
ompd. — . . _
No R2>_(CH2)' k m n chirality R (CHz)i_pRs (CH,J5-G-RS
o _[Ffs

45 CHz" 1 2 O R H _CHZ—{::‘C

=0
2
w

(9]
“@
m (@)

46 cr—@- CH 1 2 0 R H ~CHymNC
47 cr—@-cr-{z- 1 .2 0 R H =GN C
48 cr—@— CHr 1 2 0 R H ~CH
49‘ cr—@— CH- 1 2 0 R H ~CHm i

O

O

m
o

Q

- =0
o 0=0
z@
O
mn J

.n
(9]
!

50 c

o

CH,~ 1 2 0 R H _CHz_{jC

0O=0
he

~-
51 cx——QCHz- i 2 0 Ft. H ~CH g

0O=0

52 o< po- 1 2 0 R H -Gy
53 o po- 1 2 0 R ’ ~CHempy

i3

o

o
Q

54

0:
O
.
S
1
—_
N
o
oy
X
C:E

~CH~N-C
H

O

55 m—@—cm- 1 2 0 R H "CHZ”“:{“C
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Table 1.6
Compd R>—(CH - Lo - R4
e J- k m n chirality R —(CHZ);,;';(CHZ,)Q—G_
?
56 o< )= 1 2 0 R ’ ~CHpy
HyC
c)HJC
57 cr—@—cm- 12 0 R H ' -CHZ_EE(';@
' HyC
o £
58 o )C- 1 2 0 R H -CHz-r\E':—@
0
59 o< )= 1 2 0 R H ~creni V-a
60 m—@—cr-xz— i 2 0 R H —CH~N-C Q Q
¢
61 C)—@-CHz- 1 2 0 R H —CH.‘,—';:’;-C CF,y
62 Cﬁ—QCHz- 1 2 0 R H —CHZ—N-& CHs
63 CI—O‘CHz‘ 1 2 0 R H ~CH~N-C—~ M- CH,CH;
Q
64 Ct—@—CHz- 1 2 0 R H —~CHy~N-C CN
o ()
CH,- u
65 C’_Q- 2 12 0 R H —CHZ—N-C
H
e,
CH,- 0 H —CHa= N-C
66 C*—O- =~ 1 2 R CH, ﬁc
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Table 1.7
R! . F{4
CoNn;p d. 2>‘(CH2); k m n chirality R® CHZ)—;—(CHQ)—G RS
o) 3
67 o )y 1 2 0 R H Gy C’Q
F
68 o< )cH- 1 2 0 R H o _@_
69 c:—-@- CH~ 1 2 0 R H —CHp= I c—Q—
70 o _)cH- 1 2 0 R H - CHy ”C‘Q
71 o )i 1 2 0 R H —CHz-gc oCH;8
HaCO
0 .
72 CP—@—CHz" 1 .2 0 R H -_CHZ_ﬁE_@— OCF,
1%
73 cr—@—- CH~ 1 2 O R H ~CHm i C"Q
' F1CO
Q
74 cx—@— CH,- 1 2 0 R H —CH,- t_l\i- c—@— CO,CH4
Q
75 cn—@— CH- 1 2 0 R H ~CH= it C"Q’F
FaC
o 3
76 cr—@- CHa- 1 2 0 R H ~CHpm N c—@
FaC
. o R F
77 c»——@- CH,~ i 2 0 R H - CHy— ﬁ C—G
F
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Table 1.8
Compd. R . R*
ONFZ’?' R2,>‘(C|"'z);" k m n chirality R —(CHZ)Ei_s_(CHZ)a-G-RS
o F
78 CI—Q'CHz' 1 2 0 R H —CHz—hhc—Q_;:
F
%
79 o ) 1 2 0 R H -cm—g{c@—ca
F4C
o CFy
80 CI—Q-CHz‘ 1 2 0 R H —CHz-ﬁc—Q
* FJC
CH
6] 3
81 C‘_Q—CHZ— 1.2 0 R H "CI—-,-N'(IIZ-@'CH;,
0 CF3
2 oo 12 0 - ok g4
NO3
83 cn——@—cr—tz' i 2 0 R H —CHz—ﬁ-E
84 o pom- 1 2 0 R H et _)-no;
85 cn—@-cm- 1 2 0 - H —(L,r-iz)z-N-?:
@
86 Cr—@-CHz— 1 2 0 - H ~(CH,)=N-C NO;
0 CF4
)
87 cr—-@-cm— 1 2 0 S H —(CHz)Z—ﬁLc
CF3
Q
~(CHp)~N-C
88 cn—< >—CH— 1 2 0 S H H‘Q
i F4C
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Table 1.9
R . R
Compd >—CH2 k m n chirality R —(CHZ)-p—-l—s-(CHz)q_C;,-Hs
R
Br
89 o< po- 1 2 0 S H NS
F
- Q
90 o pcHr 1 2 0 S H -<CHz)z-gC~©
o O
91 cr— JcHr 1 2 0 S H -(CHz)z-gé-@-Cl
OCH,
92 o )ycHr 1 2 0 S H R
OCH
(e} 3
93 cr—-@-CHz' i 2 0 S H --(cx—iz)z-ﬁ'-c—c:&ocw3
OCH,
94 cr—@—cn-xz- i 2 0 S H ~(CHa)~A-C
OCH,
CFa
95 cr—O—CHz' 1 2 0 S H —(CHz)z-HN-'c':
o [CHa
86 o pous 1 2 0 S H _(CHZ)Z_&g_@
H
%
97 co—@— CH 1 2 0 S H “(CHz)z'ﬁ'C'@‘ ol
%
98 cr—@—CHz- i 2 0 S H ‘(CHz)z"ﬁ'C"O'OCHJ
0 cl
99 c:——@—cm- i 2 0 S H —(CHz)z-l_Nl-c—Q
cl

ervamtap———
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Table 1.10
Compd R? ﬁ{‘
. —— . H H 3 — . _n8
No? R?>—(CH2), k m n chirality R (CHZ);;E-(CHZ;Q—G Ro.
CN
o)
100 o—@-cm- 1 2 0 S H _(CHZ)’_&&_@
T H
o
o 3
101 o Jchr 1 2 0 S H _(CH’%_N_C_O_O
T H
ok CFa
102 e pcHr 1 2 0 S H e & @
2m G
Q
103 o o 1 2 0 S H -(CHayry 6~ )
F
o CFa
104 Cr—-Q—CHz- 1 2 0 S H -(CH:);-'_h;’-C
F
' CFs
O_/__/
= . e N
105 Cr—-@-CHz- 1 2 0 S H (CHZ)_aﬁc _
F
. OCF:
106 Cr—-@-CHz- t 2 0 S H -(CHz)z-lr:.:-e /_\
o [FFs
1 07 C~_'©. CHz" 1 2 0 S H _(C'Hz)z_. t‘: C_@—F
2 M\
- -(CH )4'N"C
108 ¢ CH 1 2 0 S H <2-H‘Q
~  NO:
109 o pcHr 1 2 0 S H -(CHZ):_ﬁLC_@
Q -
r—-@— 1 2 0 S H '(CHz):'ﬁ'C"'\/\_:)'NO=
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o

514

1
Compd. R — -
NOP R2>-(CH2)x k n chirality —(CHz)ETS'(CHz)a‘G‘RS
’ R
0 CF,
11 o -CHr 0 R H -(CHZ,Z-QLCQ
CF,
Q
112 cr—-@— CHj~ 1 0 R H =(CH3z)a- ﬁ' C—Q
FyC
Br
o)
113 a—@— CH, i 0 R H (G-
F
0
e oo °c R 3 -(caz)z-ﬁ“'c—@
115 c»——< >—CH2— 1 0 R H '(CHz)z“ﬁ'lCl —Q—cn
OCHj
1 1 8 CV—@— CHZ"’ 1 O R H —(CHZ)Z—}l\-{-& /_\
OCH,4
117 cr——< >—CH2- 1 0 R H “(CHz)z-g-E‘ ocH,
o OCH;
118 Cx-—@— CHj~ 1 0 R H —(CHZ)Z-N-‘CE
OCH;
o CF3
119 X p-CHr o R H e
— o CH;
120 o p-crr 1 o R H G
Q
121 CF‘O‘CH—‘)' 1 0 R H "(C"lz)‘\'N"C /_\ Ci
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Table 1.12
Compd. H;>(CH }— ot . il
No. R 2/j k m n chlrahty R —(CHZ)B—i?(CHZ)(TG_RS
122 CY“@‘CH{' 1 2 0 R H ‘(CHz)z"E'EI: OCH, .
Cl
123 o« pjcu- 1 2 0 R H ~(CHal &
Cli
o CN
124 o< )ycH- 1 2 0 R H -(CHz)z-g-'é-@
o) 07
1256 o< o 1 2 0 R H ’(CHz)z‘N'a—O‘o
H
R CFs
126 o< o 1 2 0 R H _(CHz)Z_th"_@
H
¢
127 o< )pcr 1 2 0 R H -Gt 6~ )-0F:
F
o fFs
128 cr——@-cm— 1 2 0 R H -(CHz)z-ﬁ‘-E—Q
F
o CFa
129 cr—@—cn-iz- 1 2 0 R H -(CHz)z-ﬁLc-Q
F
OCF5
130 c«—O—CHZ- 1 2 0 R H - (CHg)z-C
H
CF3
181 o< poHr 1 2 0 R H -crey e~ -F
Q
132 cv—@-cnz- 1 2 0 R H “(CHz)z'f;C"Q
O;N
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Table 1.13
Compd. R>_ — . ' )
No.  R? (CHy); n chirality R? —(CHZ)——T——DRS (CH,)5-G-R6
NO
133  «© CHy- 0 R % 2
o i ~Crlemp (Y
0
134 C CHy~ 0 R { -
r-@— 2 H "(CHz)z“{:{'C—@-NOz
Q
135 o )-CHa 0 R H ’(CHz)z"HC—Q
8r
@
136 c»—@- CHa~ 0 R H ~(CHalm it C‘Q
F
%
137 o )-crr 0o R H ~(CHalz €
ol
cl ¢l
13 C CHp- ?
8 o) ° R H ~(CHalz= 1y C
1%
139 Cr—@—CHZ— 0 R H ~(CHy)o= ﬁC'Q_ o]
ci
%
140 c+-©— CHp- 0 R H -(CHZ)Z—{TC—Q
HyC
. H,CO
141 o )-Cr o R H SCIRI
Hy CO
° o]
142 a—@— CH,~ 0 R H G
Q
143 CF—-@- CHz~ 0 R H = (CHa)a~N-C Br
* H
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Table 1.14
Compd R . 4
. CH,)\— k n chirali 3 _— ).__T_. -n6
o R’>—( 2 irality R (CngRs (CH,)}7G-R
0
144 Cl CH,- 1 0 R H —(CHa = N O
o
CH - , "
1 45 c@ 2 1 O R H "(Cﬁz)z—ﬁ C"@“ CF3
146 C'—@- CHp- 1 0 R H ~(CHa)y=N-C CH,
““H
0
147 C"'@‘ CHa- 1 0 R H *(CHz)z‘,_";" 23—@’ CHaCHy
o)
148 Cl—-@-CHz- 1 0 R H —(CHZ)Z-ﬁ-c—Q— CN
149 c CHp 1 0 R H e O
~- -(CHz)z-ﬁc
0
1 50 CP—Q—CH;"‘ 1 0 R H -(CHz)z"‘N‘C
. H
o F
151 cr—Q—CHz— 1 0 R H —(CH2)2~}I§{“C—©
E
0 F
152 cr—@— CHy 1 0 R H Gy 5.@.;
Q
153 cv—@— CH 1 o R H ~(CHalm it C'Q—F
F
0 F
1 0 R H -(CHZ)Z-}I:‘C'Q

=

——
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Table 1.15
Compd F{‘>CH irality T
No. ( 2), n chlrahty R3 —-(CHz)-p—i—s—(CHz)q_G_Rs
e
155 i~ )-CHyr 0 R H (G- H-oom,
H,CO
156 c CHa- 0 R H Q
- ¢ Yook,
157 o )-CHr 0 R H (CHelem it C
F3CO
0]
C CHs- -
158 *—@— Ha 0 R H -(cr-:zyz-{\;uc-{;}—coz,CH:I
%
159 X )-CHy o R H g e~{ -~
F,C
OF
160 o~ )-CHy o R H ~(CHal - C
FaC
161 C’r-@—CHz- 0 R H -(CHz)z-ﬁ-&‘@
F
o _F~
162 m——@— CHyp~ 0 R H -(CHz)z-l_bi-C‘Q-F
F
9
163 o )-ChHo- 0 R H ‘<CH2)2'£{C‘Q‘CF3
FsC
CF,
164 o )-Chs- 0 R H ~(OHglg= N C
F,C
CH,
0
165 o )-crr °0 R i -<CHz>z-§c-C§—CHa
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Table 1.16
C d R1 . 4
ompd. — o - )__T_ _
e R)—(CHZ), n chirality R (Ch;gp;qs (CH,)5G-RS
CcF
(S) 3
166 o< - 0o R H ‘f”‘ﬁ“g”@
Br
5 9
167 o< )~ 0 R H ~ehepd
CH,
C
s 9 !
168 Cf-@- 0 R H ~HG
CH,
® P, \C'
169 o< ) 0 R H Kirsadbas
CH,
CFa
©  f
170 C*—@— 0 R H —c['H-g-c
CHj F
s P
171 o) o R : ~gryre{ o
CH;
9 ¢ _@
172 o) 0 R H —fe
CH;,
NO2
9 ¢
173 o _)- o R H TP
CH,
o 9~
174 o~ ) 0 R H —erNe
CH;
P Br
G
175 o ) o R H mgHe
CH,
Cl
w  f
176 o~ )~ 0 R H R
CH,
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Table 1.17
Compd R ; "34
Nop. R2>"(CH2)," k m n chirality R? ~—(CHolsT(CH,)-G-R®
. Rs
o
(A
177 Cl—@"CHz' 1 2 0 R H —CIZH-Q—IC? o
CH,
CF
@ f ’
178 Ct CHa~ 1 2 0 R H -
-k CHC
CHJ F
AP
179 o _pcv- 1 2 0 R H —?*ﬁC‘Q’C'
. CHJ
w9
180 m—@—cm- 1 2 0 R H ._(!;H.N_{; /_\
CHy
NO,
_ A
181 Cr-—@—CHz- 1 2 0 R H —ci:H-HN—c
CH,
CF
. GHy O 3
182 cr—-@—cm- i 2 0 R H -?H-'r;:-c—@
CH,
Br
CHy O
183 C#—@-CHZ- i 2 0 R H —c':x-;-ﬁ-c-@
CH;
Cl
CHy O
184 c+—®—cr+z- 1 2 O R H —-C,:t-{-ﬁ-c /__\
CH,
' Cl
. CHy O
185 Cl—@—CHz- i 2 0 R H —Cl:H-ﬁC—@—CI
CHy
cHy © CF,
186 m—@—cm- 1 2 0 R H —C‘iH-ﬁC—Q
CHJ F
P M
187 cr—< >—CH;- i 2 0 R H ~CHNC= _ c
CHJH
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Table 1.18
Compd. R : )
ompd. — o _
NoF.J 2>—(CH2), k m n chirality R® (CHZEES—(CHZE_G‘RS
~ )-cv- 1 2 0 R —9:3-9
188 ¢ . H i ad)
3
NO
GHs @ 2
189 o )~ 1 2 0 R H Gt
CH,
A P Fa
190 m-@—crﬁ— 1 2 0 R H ‘?H'.{Z,;j &
CH~
@ 9~
191 Cl—-@-CHz- 1 2 O R H "f”“;fc"@
4
ks
a
n P
192 c.n—@—wz— 1 2 0 R H GRS
)
Ct
A P
193 cr—@—cm— 1 2 0 R H ’f*% “
CHy |
N Ia
194 c CH,- i 2 0 R H YT H
A b3
@ P
—cn—w—c—@—CI
5 o} CHg- 1 2 0 R H i H
19 ?‘_@_ 2 CH{Q
@k
196 o )y 1 2 0 R H N
s
NO
220
197 c CH- 1 2 0 R H "1 H
2t 3
CF
(SH-N-E /Y J
cl ch 1 2 0 R H —gr-tC<_
1os o )-o e
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Table 1.19
1 4
Compd. R CH,)— ieali . i
e F{2>-( 2) k m n chiralty g —(Chz)p—g?(Cszq—G-Rs

Br

e 9
199 C CH~ 1 2 0 R H ‘f""“‘c"@
e

(S P
i 2 0 R H ‘f““‘*c

E
1 i, 0 R H H- N~ C-@—O

200
201
202

203

2058
206

207

(CHz)z-VCH_-,
O

208

(0"’2)2 O"J
O

CI

..!(?H.N.E—O-C!

(0-42)2-—°'CH3

-
-
aWs
-
aVs
200 o o 1 2 con -‘:::(5@
as
a s
<
-
a¥s

209
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Table 1.290
R! R4
CON”;pd' R?>_(CH2)’— k m n chirality =X —(CHz);T';?(CHZ)q—G—RS
) R
& o
210 c CH,- i 2 0 R H —GH-N-C

(CHpl=§CH; F
o]

9 P
2 0 R H TR ;’Q_C'

Q Q

211 C CHy- 1
(Criy )= §-CH,
Q
L.
e >—CH- 1 2 0 R H H
212 2 (mz)z-g— o
(o]
95 ¢ _@NO’
<V 4
¢ CHe- 1 2 0 R H PR
213 — >- 2 T i
(o]
214 o pcHs 1 2 0 - H ~(CH )&
Q
215 Cl—@* CHy~ 1 2 0 - H ~(CHa)3- C—@— OCHj,
Q
216 C|-®_CH2' 1 2 0 - H -(CHz)3-C /sl
QOCH;
u
217 cu-@—cnz- 1 2 0 - H ~(CHa)p=C
H3CO
Q
218 o poir 1 2 O - H ~(ore=C{_)-ct
H4C
o F
219 o pcHr 1 2 0 - H (G _O_OCH:
Q
220 C@‘CH;' 1 2 0 - H '(CHZ)Z‘C'Q_CHJ
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Table 1.21
Compd. R : 7
. - eali 3 —_ -
No? H2>(CH2)’ k m n chirality R (CH2):TF_1{?(CH2)’6FG R6

221 C CH,- 1 2 0 - H ~{CH3),-C

: O: i
0
X
'Y
1
—,
N
o
)
x
Ly
(9]
-C
n
N
]
o=
Q

222
223 ¢ cHr 1 2 0 - H ~(CHa)iC O(CH)aCHy
224 c;—@—crzz- 1 2 0 - H —c:-zz-fa'j CH;
e}
0
225 o poHs 1 2 0 - H —(CHm
o OCHj
226 cv—@—CHz' T 2 0 - H -(CHZ);,-E-'!:-(
Cl
o]
227 o pci- 1 2 O - H g o
O
228 c:-—@—crfz_- i 2 0 - H —(CHZ)J-C-HN—@-OCH;
¢ Q
229 Cl—-@-'CHg- i 2 0 - H —a—{z-g;CHz-c-ﬁ—@—m:
Hy
13
—CHa ,CH,-C- F
230 oy 1 2 O - H C“@ ~EN)
o 9
231 cr—@-cm— 1 2 0 - H —(CHZ),-C-}r:—@—C-CHs
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chirality

‘RO

4
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(CHaJ5 1(CHlg G-
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Table 1.22
Compd. RN, (o
No. R? (CHa)
232 &~ _)-ChHr
233 o )-CHr
234 o< )-cHr
235 c»—-@—-CHz-
236 o )-Chr
237 o )-oHr
238 cr—@—cm—
230 {)-cHr
240 dCHZ_
Cl
241 O.CHZ_
Cl
242 c»—-O-CHz-

Q
eSO
2)3 N
Q .
-(CHaly=C-p-CH )

CH,

0 .
=({CH,)3~C-N \ /
H
| 9
—CH,- g-cx«z-c- N CHZ-Q— c
n]

? CFa

I

—-CHz-N-CO
H

9 CFa

-‘CHz"'N" C—O
H

CF3

Q‘O
H
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Table 1.23
d. B ' )
Compd. ‘>_ — reali ‘R — ),i. —n6
Nop. 2 (CHa); k m n chirality R (CHa)5 ¥ (CHa)eG—R
ct CFs
243 Q—CH _ 1 2 0 S H _ CHZ_N_@
" H
CHa 0 CFs
244 O.CH ~ i 2 0 S H —~CHNC
= P CFa
245 @-CHr 1. 2 0 S H -CHz-ﬁ-C—@

CFa

Cc ? .
246 @CHz- 1 2 0 S H —~CHy I C
C CF;

2
2
247 C@CH_ {1 2 0 8 H "CHz‘ﬁ‘g‘@

2

HyC 0 CF3

248 b%. 1 2 0 S H ~CHzI-C
£ 0 CF3

249 CHa 1 2 0 S H ~GHr
Hy . ? CF3

250 e ] 2 0 H —CHC
CFj

P

251 1 2 0 S H ~CHpC

F—O‘CHz‘

? CFi

252 H;Co—@-CH- { 2 0 S H “C“z";}'c"@
Hsc—_)—cH

CFa

2
253 - 1 2 0 S H ~CH i
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: R
R —(CHo)s—(CHp)7G-R®
RS

254

255

256

257

258

258

260

261

262

263

264

CO,CH,CH;

Wais

CHj

Cl

Crene
c

n chirality
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—O

H

o _fFs

—CHZ—N-C—@
H

o _[fF

—CHz—N-c—-O
R

0 CF,

—CHz—N-C—O
H

o LR

-CHZ—N-C—O
H

CF3

P

CF,

P

H

9 CFa

P CFa
H

9 CFy

—ornd S
H

CFa

P‘O
H
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Table 1.25
Compd. R’ :
ompd. CH,)— n chirali ‘R - )"i" -R®
e R)—( 2) irality R (CH2pH5 (CHp)rG-R
CFs
265 B'—G"CHZ‘ 0o 8 H —CHZ—N-E—G
H
CFJ
266 gb—CHz‘ 0 S H "CHz—N'EO
H
OCH3 0 CFy
267 @-CHz- 0 S H -—CHZ-{:.{‘-CO
o o _ff
268 FbC'C'HN'O—GHf 0 S H —CHz—N~&~©
H
0 . CFs
269 HgC/'" CHy- 0 S H —CH ._N_E_O
o “H
H3CO2 o [
270 bCHZ_ 0 S H —CHZ—S"CO
o CF3
271 CHy 0 S H -—CHZ—N-(I.‘,—G
d H
» P CFJ
272 Ho—@—CHz— 0 S H —on-r\uc—@
H
o 0 CFy
273 @_CHZ_ 0 S H ~CHy i
" 0 CFy
e Do o8 “enriye
0 CF3
275  NC CHr o S H —CHf;}“C‘G
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Table 1.26
R .
Compd. " >~(CH~  k m n chiraty R —(CHr{-(CHrG-R®
R
9 CFjy
276 . che 1 2 0 S H —CHz—g—c—@

CF,

H
278 H,oozc-@—caz- 1 2 0 S H ~crrt _@
279 FJCO—Q-CHz' t 2 0 S R ~CHy —@
FiC
280 b'CHZ’- 1 2 0 S H “'CHz"‘N" _Q
281 HOZC—@—CHZ— 1 2 0 S H ~CHp _@
282 (HJC);,c—Q—C}iz- 1 2 0 S H _CHZ_N_C_@

HJ CFJ
283 Y CHz 12 0 S H —CHz—.;é-lc-@
CH, '
CF
01-—-< ) CH— ’
284 é 1 2 0 S H "CHZ'&"E‘O
0 CFy
285 @‘CHZ— 1 2 0 R H —~CHy~ l\' '@

CF,

8!
""CHz"I\L'C
H

286

o)
R
!
-l
N
o
o
o
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Table 1.27
Compd. R! 4
om fenli )
P >‘(CH2 k m n chirality R® '-(CHZ)D—%(CHz)a-G-RS
287 C}_CHZ. 1 0 R H —CHz—ﬁ—é—@
Cl 9 CFa
Cl CFs
289 Q-CHz" 1 0O R H —CHz-N-g—Q
cl H
CHJ ? CFJ
290 CH~ 1 0 R H ~CH;— N"C‘@
R 0 CF,
291 @_CHZ_ 1 0 R H ~CHy~ ﬁLC—@
C O CFJ
293 C"@‘CHZ— 1 0 R H —CH,—~ ’f‘i‘c-@
HiC 0 CF,
294 b"c“f 1 0 R H —GHZ-&*-CO
‘. 0 CF,
095 e 1 0 R H —cHz-ﬁ-C—Q
" o CF,
298 CHpm 1 0 R H —~CHy— N-C_G
0 CF,
207 < )oe 1 2 0 R H oS
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Table 1.28
Compd R>—(CH ) - ’?4 6
- 2 n chiralit R’ —(CHy57(CH,)=-G-R
No. R ’ g (CF P RS (Crl
298 H:CO—‘@"CHz‘ 0 R H —CHZ—N-E—Q
K
299 HaC"Q‘CHz‘ o R H —CHZ—N-E-Q
H
NOZ P CF;
301 CHy~ 0 R H “"CHz—ﬁ‘C—Q
0 CF3
302 OzN"O_CHz- 0 R H —cm—-g—c—@
CFs o [
303 @‘CHz‘ 0 R B -—CHZ—HN-C-Q
0 CFs
304 M 0 R H -CHZ—H:—@
CO;CH,CH; H
CF3
305 QfH— 0 R H —CHz-N-E—@
CHs H
Cl . ? CFj
306 Q’CHZ- 0 R H "'CHz"ﬁ'C'O
c
0 CFs
307 FJC—O—CHZ- 0 R H "CHz-ﬁ‘C—'O
" 0 CF3
308 °c R H 'CHz"H""‘C"@
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1

Compd. R CHo)—
No. R’>_( 2

g

R4
—(CHz};;-’i?(CHz)a-G-RG

Bn
309 @"CHZ‘

310
311 Br—Q—CHz‘
312 g@%

313 O_CH- .
314 2
P{-;C-C-h‘-@‘d'fz-
%
315 HZC-ﬁO-CHz"

H3CO,
31 6 bCHz_
317 dCHf
F

318 Ho~{ )~CHr
C
319 (Fhon

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

H

CFa

%
—cHz— N-C
H
CFy
P
—~CHN-C
H

CFa

e
_CHZ— N-C
H

P CFa

—‘CHZ— N-C_O
H

ﬁ) CF3

—CHz—N-C-@
H

? CFj

i

—CHZ—N'C'_O
H

? CF4

—CHZ—N-c—O
H

P CF5

"'CHZ— N- C—Q
H

9 CF4

—CHZ—N-C-O
H

CFj

e
- CH2"‘ HN- C
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Table 1.30
R 7
Compd. CH~ & n chiralty  RY  ~—(CHprd—(CH,)sG-RS
No. R RS q
N P CFJ
320 b—cm— 1 °c R H —-CHZ—E-C—@
321 NGX_)-CHr 1 o R H ek g
H
0 CF3
322 F‘dCHz' 1 °c R H —CHZ-E-CO
o CFa
323 (YA )p-oir o R H —CHZ-N—E:@
H
0 CFa
324 H:lwzc"@—CHz’ 1 0 R H __CHZ_.N_C_Q
H
CFs
325 FJCO—Q—CH{- 1 0 R H _CHz_N_E_O
H
FsC 0 CFs
326 b_c,,,z_ 1 © R H -—CHZ-E-C‘O
0 CFy
327 HO.C CHy 1 0 R H —CHZ—N-C—G
H
0 CFy
328 (HJC)JC"Q‘CHZ’ 1 0 R H -—CHZ—N—C—O
H
Hs CF3
V—CH,~ 0 R H ¥
329 N 2 1 "‘CHz"’t{"C
CHy
330 CI—@-CHg- 0 1 - H —CHz-lr:.;-E:
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Table 1.3 1
R R
Compd. >—(CH2)," k m n chirality R? —(CH2)5-‘]—(CH2}Q—G—R5
No. R RS
CH;,
331 CI—O'CHZ- 0 3 1 - H —CHz-N-'é—O
o  OCH;
332 CI'—O_CH“)' 0 3 1 - H —CHz"s‘&QOCHJ
OCHj
® ~N
333 o pcHs 0 8 1 - H e
?
334 C'-—@"CHZ- 0 3 1 - H —~CH,=N-C CHz
NO,
335 o s O 3 1 - H oty
o [CFa
336 o p-owr O 3 1 - H oty _@
?
—CHy-N-C
337 o< pcHr O 3 1 - H CHyN —Q
HaC
338 o >-—CH- 0 3 1 - H —CHyfrC
: CHs
o [CFa
38e o powr O 3 1 R H — CHp-N-C
CF3
340 Cf—@' CHz' 0 3 1 S H - CHz"' N.&
341 o pcHr O 3 1 - H ~(CHalyN-C
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Table 1.32
Compd. R;>-(CH )— . - ﬁ%"
No. R 2)j k m n chirality R _(CHz)E‘FT;(CHz)cTG"RS
CH
342 o pcH- 0 3 1 - H I S
H
343 Cr—@*CHf 0 3 1 . H ~GHN-C
CH(CH3)2
344 cr—@—cx—{z- 0 3 1 . H ~GHN-C
' CH,CH(CHa),
345 C‘—@—CHz' O 3 1 - H -(CHZ)J_E
o F
346 o< ponr 0 3 1 - H -(CHz)a—?:@ocm
: %
347 o< pchr 0-83 1 - H ~(Gtgh~G~{ Y-ty
H,C
0
348 cv—-@-cw 0 3 1 - H -(CHZ)Z-E';_Q—CHS
0,
349 C)——@-CHZ- 0 3 1 - H —CH2~§—©-CH3
s)
%
350 Ci—-@—CHz- 0 3 1 - H —CHz-lr:.{‘-ES‘) CHj
Q
351 CJ—Q-CHz- 0 3 1 . H -—CHZ-N-C'O-CHZ-Q
o cl
1)
352 cr—@—crxz— 0o 3 1 - H —g:oc-g—@
3
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Table 1.33
Compd. R : R
oNn;p g J(CH— & n chirality R? ~(CHo)pT(CHp)y G-R®
: R

358 o _)cHr 1 1 - H ~cHey &

Q
354 C‘—O—CHz‘ 1 0 - H ._CHz..N_C

cH
(o) 3

355 CP—O' CHy 1 o - H = CHy é—@

it N
356 )-CHr o - H ~cre e

Q
357 c»—@— CH,~ 1 0 - H —CH i C"Q

H3C

o  CF
358 or{ p-cHr 1 o - H oy _@
359 CH@"CHZ' 1 0 - H '(CHz)z'fj‘é
?
360 cr—@— CH,- 1 0 - H -(CHy)z~ 5— C—@— NO,
361 Cl—@— CH,- 1 0 - H —(CHZ)J—E:
@

362 cr—@- CHr 1 0 - H -(CHa)s" c—@- OCH;
363 CI"O_ CH,~ 1 0 - H -(CHZ):\- c /s ]
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Table 1.34
Compd R! CH . W 6
. — H M | —_— —
o R2>-( o) K chirality R (on)p—F'{—s—(Cszq—G R
OCH,
364 C)—@" CHy~ i - H ”(CHz)z‘é
H,CO
" 0
365 X )-oHr . H ~(CHa)a c—Q— CH,
H,C
o F
366 C‘—-@- CHZ- 1 - H ‘(CHz)z" é"@‘ OCH3
0
367 o )-chr 1 . H (a6~ Y-cHs
368 o )-CHr 1 - H ~(CHgly&
1%
369 Cl-—@- CHy- 1 - H ~(CHo)z- c—@— o]
0
370 cn—-@—- CH,~ 1 - H ~(CHz)5~ E':—@— O(CH)sCHy
¥ o
371 cr—-< >-CH - 1 - H ~(CH,)~C §-CHy
: o)
Q
372 - c»—-< >—CH - 1 - H —CH2-§—< >"CH3
‘ 0
373 cr—@— CHy 1 - H ~(CHy)y- C- N
o OCH3
374 cr—@- CHy 1 - H ~(CHg)y-C-N
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Table 1.35
Rt )
Compd. )—(CHZ),— k m n chirality R? —(CHz)Ei—(CHz)—G-RG
No. R RS |

Cl

]
375 C@— CHy 1.3 0 ) H ~(CHa)y~ C- s—@
' Q
CHz"' 1 3 0 - H —(CHz)g" C- HN"@" oC HJ

CH; O

CH 1 3 O - H - CHZ-Q-CHre-u—@- o

CH;

376 c

SIe

377

(9]

O
1]
378 1 3 0 - H 'CHzfc”z’C'h“@_F

X

% %
378 o CH,~ 1 3 0 - H —(CHz)a-'C'g—@'C'CHg
380 o pcH- 1 3 0 - H -(Gtals- &y ok
381 cr—-@—cm- 1 3 0 - H -CHz-ﬁ-:s: CH3
o}
%
382 cr—@—cm— 1 3 0 - H —CHz-ﬁ'C'C*CHzO
o ci
383 cn—-@—c:—(z- 1 3 0 - H —g:o-c-HN—O
3
0 CHs
384 cx—-@—cm— 2 2 0 - H "CHz"}f‘fC
e NO,
385 Cr—Q-CHz’ 2 2 0 - H ’"CHz"It‘;‘C‘O
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Table 1.36
R . )
CoNrr;;.Jd ;>-(CH2);- k n chirality R —(CHz)a-z-s-(CHz);G-RG
P
CH»~ 2 0 e H i —
386 )-cre Gy )
CHo~ 2 0 - H - _ ?
387 @— 2 CHz I C (Y
: NO,
388 ()M 2 o - H _CHZ_,\LE_@
H
?
389 @"CHz" 2 0 - H —CHz—h“C—Q—COzCH;
0 CF3
390 @'CHz‘ 2 0 - H —-CHZ—-N-C—Q
H
0 CFa
391 @—CHz- 2 0 - H —CHZ—-{:."-C—Q
F
0 OCF;
- - I
392 @"CHz 2 0 H ~CHz=N-C
? Br
_ . I
393 @-CHz 2 0 H -—CHZ—;\_‘{'-C-O
0 of
|
394 @"‘CHZ‘ 2 0 - H ._.CHZ_L\{L.C_@
P
395 ( )oHr 2 0o - H —orzpc~{_er
396 @—CHz- 2 o - H- —CHZ—.\‘-E‘-d'F
H
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n chirality

3

4
—((::-!,g)—i-pﬂ5 (CHa)G-RS

38 { )-cHr
388 { )cHr
a0  )cnr
401 )-crr
402 )cnr
408 { )-chr
w0i Orone
;;os e
406 )-cr
407 L )ohr

Cl

oy bd S
2 N Ct
~(CH —v—'?
(CHa); N C‘@
P~ )
-teHa) o~ )

NO3

( 2)2 l' {
( Z) R 2 3

? CFa
1
“(CHz)z"E"C‘@
? CFa
)
~(CHa)~ ﬁ‘- C‘Q
F
OCFa

s
~(CHz)z N C .
Br
CH —N—g—-@
(CHy)z N

e

N—g‘@
~(CHa)z 5

~(CHzlmN-C &
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Table 1.38
4
Compd. RS o1 . : R
No. R (CHy) n chirality R "(CHz)aig'(CHz)a‘G‘Rs
408 < >—CH- 0 -
: H —<CH2)2-§-E-C§F
ci
§ >—-CH- .
409 ? 0 H ~(CHy) N—g—Qct
410 )roHr 0o - H ~ H—h—C—@
CHgCHCH;,)z
(S) ?
411 O"CHz— 0 - H — H.__r\_.
CHZCH(CH;,)Z
NO,
(S) 9_@
412 CHy 0 - - N-
@' 2 H ?H—:.{C
CH,CH(CH); .
9 9
413 ©—CH2~ 0 . H —?H—-l_r\f-c—Q-cozc:Ha
CH,CH(CHy),
CFs
s P
414 CHa- - —CH-}
) 0 H aiead
CH,CH(CHy),
CFs
9 P
CH— - — .I..
415 @— ; 0 H H-N-G
CH,CH(CHa) F
o 9
4186 O—CHz- 0 - H —?H—ﬁ-lc
CH,CH(CHa),
417 @-CH- 0 2 N—g
2 - H - H—H
CH,CH(CHa); -
( 0 cl
‘ S)
418 O"CH;" O - H -— H';,TC
CH,CH(CHa),
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Compd R>— (CHo)~

chirality

R

R4
-(CHZ)F-,-#-(CHZ)E-G*RS

a9 )cHr
s20  )onr
421 )cnr
a2 )orr
423 )cHr
424 {)coHr
425 )oHr
426 )-cnr
427 )onr
428 )cHr
829 )cHr

(s P
~CH-N-C

? h —Q-Br
CH,CH(CH,),

o P
~GH-N-C F
CH,CH(CHa),

e

CHZCF (CHa)z

@ P
—CHN-C

CHZCH(CH;;)Z

Byl

CHRCH(CH2),

'

(A)
—GH-N-C
CHZCH(CH;,)Z,

@ P
—?H—ﬁ‘C’Q_COZCHJ

CHaCH(CH3)

R P

—GH-N-C
1
CHZCH(CH:»,)Z

NO,

CFy

CF;

w P
—CH-::‘{LC

CH,CH(CHg), F
OCF;
@ 7
—CH-N-C
[ H
CH,CH{CH2);

?

(A
—~CH-N-C
H

CH,CH(CH,);
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Table 1.40
R R
Compd >—(CH2), k n chiralty R -(CHz)b-*'s—(CHz)a—G—Rs
R
@ F
430 Corne 2 o - H Sy
CH,CH(CH)s
@ P
431 @—cuz- p) 0 - H —?H—ﬁc—@—ar
CH,CH(CHa),
@ P
432 @-CHZ- 2 0 - H —ghy c F
CH,CH(CH3),
@ P~
433 @—CHZ- 2 0 - H —EH—E‘-C—G-CI
CH,CH(CHa)»
Q
434 CI—O‘CHZ 1 1 - H —CHz—ﬁ*C-@
i R '
435 o )-cr 1 1 H —ote
o NO,
436 o ot 1 i H —GH G
437 c»—@—c:Hz- 1 1 - H ——CHa—ﬁ-Cli CO,CHs
? CF3
|
438 C"‘O—CH{‘ 1 1 - H _CHz_i\:;_C—O
0 CF;
439 cr—@—cm— 1 1 - H —CHz-g“C-Q
. F
f;) OCF,4
a40 o )p-cHr 1 1 - H —cHpye
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Table 1.41
Compd. R’ :
omp Hy) ieali ‘n3 — @_ Y
?>—(c ) m n chirality R (CH, X (CH.)-G-R
Br
441 C'—O—CH{‘ 3 1 - H -—CHZ—N—E—O
H
cl
442 Cl—@—CHz‘ 3 1 - H --CH-‘,—N—E—G
H
P
443 c&—-@—cm— 3 1 - H —CHz-ﬁ-C—Q—Br
444 C"‘O‘CHZ‘ 3 1 i H —CHZ—N-E‘dF
H
0 ol
445 C*—@-CHT 3 1 - H —-CHZ—N-'C—Q—CI
H
445 o )-oHr 3 1 . H ~(CHg)~ N-C—@
447 cv—@—cm— 3 1 - H —<cH2),_-N—@
H
o NO»
448 CP‘@"CHz‘ 3 1 - H _(CHz)z_.N_C_O
H
449 c»-@—cnz- 3 1 - H -(caz)anug—Q—oochs
0 CF3
450 o )-cHr 3 1 - H -(CHz)z'a“C‘O
0 CFy
)
451 cr—@-cm- 3 1 - H "C“z’f&rc‘Q
F
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Table 1.42
Compd R' CH,) : ) ll4
. — i H 3 —
No. R2>—( 2); m n chirality R (CH, P (CHo)-G-RE
OCF4
452 o pcHr 3 1 - H _(CHz)z_u_(ﬁ:’ _@
Br
453 Cr—©—CH2~ 3 1 . H *(CHz)z—g‘-g _@
cl
454 C@-CHz“ 3 1 - H ~(CH2)2—§~E‘©
- P
455 o—_)-cH: 3 1 - H ~(crpp-c~{_Y-er
456 C*‘@"CHZ“ 3 1 - H _(CHZ)"’—}Tg-Cg-F
o @
457 o )-cHr 3 1 - H —(CHz)z—i_l\{-lC‘O—Cl
0
458 Cr—@-CHz- 2 1 - H - CHy~} -C
CHs
0
459 o )-CHr 2 1 - H "CHz'{‘:E"@
@
460 o~ )-cHy 2 1. - H ~Cry € CHa
o [CFs
461 o )-CHr 2 1 - H _CHZ_,:‘L&O
Q
462 o )-cHr 2 1 - H “CHZ'E'C'Q
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Table 1.43
R 4
Compd. 7>-(CH = k chiralit R? -—CH)——T—CH G-R®
No. R 2 4 ( 2995( 2GR
483 )-oHr - H ~CHgC
CH,
o OCH;
464 C!-O-CHz- - H -CHz-HN-CQ-OCH;
OCH;,
i N
465 CI—O—CHZ‘ - H "CHZ"{‘:‘“‘C /_
NO,
466 o )-CHe - H ~CHyi C
Br
467 cr—@—cm— - H ol
o  NCHaz
468 CP‘@“CH[ - H "C"{z‘“{‘f&
. o OCHg
469 o< )-oHr - H ~CHz=
?
470 Cr—-@-CHz- - H -CHZ-&'-C—@-CN
%
471 o )-CHe - H —Cr\'z-}l\_{-C—Q—COzCHJ
g Q
472 cr——@—m—iz- - H = CHNC c
0~ 9
473 co——@—cr«z- - H =CHp~N-C C-CHa
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Table 1.44
Com d. R . . R
p (CHay—  k m n chirality R '—(CHZHS_(CHz)ﬁ'G‘RS
‘ R
o)
474 o pomr 2 2 1 - H et el N cr,
H

o)
1
~CHm N c-©~ CH(CH3),

475 cr—@-CHZ- 2 2 1 ; H
476 cr—@— CH 2 2 1 - H —CHy ff& NO,
477 o o 2 2 1 - H R OCHCH
%
478 o poms 2 2 1 - H ~CH2-§C—Q
HsC
1]
479 CI"@"CHZ‘ 2 2 1 - H —CHz'ﬁC 81

CH 2 2 1 - H _CHz_ﬁL'C'/,

480 C
o . Br

O
481 o o 2 2 1 - H ~cH-p ()

CHa,

0
o 2 2 1 - H . Ng_jsj

0

. _ ....l." /

483 cr—@-czﬂz- 2 .2 1 H CHy hc s'

482 c

CHa

0
- _Lu /
484 Cr—O—CHz- 2 2 1 - H CH, ﬁc—@
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Table 1.45
Compd R>_ . )
. CH.)— .« i . . )_i_ _
No R (CHo), k m n chirality R (CH2pR5(CH2)q‘G RS
' o CFf
485 o~ poHs 2 2 1 - H —CHz—ﬁcﬂ:—Q
CFy
2 2 1 o &
486 C’-_@—CHZ - H —CHZ_.QLCH:_Q
Ci
487 o poHr 2 2 1 - H et _@
H
o NH,
488 o poHr 2 2 1 - H et _@
‘ o CFa
489 o poHr 2 2 1 - H —CHz—ﬁé—Q
. FC .
OGH;CH;
490 o o 2 2 1 - H "'C"‘z"N"C'@
R CF
(o] 3
491 cr—@-cn—{z- 2 2 1 - H _CHZ_N_;:_@
H
o OCF
492 o pcHm 2 2.1 - H ~GHg -
H
cL CF
493 Cr—@—CHz- 2 2 1 - H "CHz‘ﬁC‘@
o FR
494 CK—Q—CHz- 2 2 1 - H —cm—gc—@
F
5 SR
495 CI—O—CHz- 2 2 1 - H -CHZ-’I‘:“‘-C—Q
F
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Tahle 1.46
R R
Compd. >—(CH2),— k m n chirality R —(CHz)p—I—-(CHz)a-G-RS
No. R RS
CF
0 k)
496 o pom- 2 2 1 - H B _@_F
HO  CH(CH3)
0 a2
497 Cl'@‘CHz‘ 2 2 1 ) H —CH;{:-{'-C—@
NH, CF
0 2 3
498 o pomr 2 2 1 - H -CHz-gE—@
@
499 c»——@—cm- 2 2 1 - H —CHZ-gC—Q—N(CHg)z
500 o o 2 2 1 - H ~ct-p6~{_Y-0cHs
o NO:
501 cn—@-—caz— 2 2 1 - H —CHZ-N-CQ
Br
o NO;
o NO,
503 C"‘Q‘CH?-' 2 2 1 - H —cm—s—c—@-c‘
o ,OCHs
504 co—@-cm— 2 2 1 - H —CHZ-{:{J-C-Q
OCHa
' o NO,
505 o )CHr 2 2 1 - H —cHnCd Ve
n /
- - H ~CH,mN-C< |
506 CI—OCHz 2 2 1 2 ‘0,
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Table 147
Compd. R )
ompd. >‘(CH )/ chiralit R - )——T—- ~RS
e o 2) y R (CHaJ5 1 (CHolgG-R
HyC
507 CI—Q-CHZ- 2 ) H ~CHp-NC-4 ]
0
o)
508 Ct CHy- 2 - H —CHa e ol
—@— CH, ﬁ-cA(;Q
Br
5089 C"'@"CHZ' 2 - H —CHyN-C-4 ]
s
o CHy
510 ¢ CH» 2 - H ~CHp-N-C~ ]
—)-CHa N —(O\,[CHa
Q
511 cr——< >—CH2- 2 - H —CHp-N-C~¢ |
H C(CHa)a
QN
CHCH3
512 © CHy 2 - H Q
@- 2 "CHg"N"C
H
'C-CH4
593 ¢ CHy 2 - H %
@ 2 ~CHp=N-C
(o}
1]
51 4 C'—'@' CHz' 2 < H - CHz' ﬁ‘ C"@" C(CH:!):S
0
515  c—{ )-CHr 2 . H —-CHZ-HN-C—G—CHZOH
0 CFy
516 HzN—Q-CHz— 2 - H _CHz_N_C_O
H
H, 0 CFy
517 CHp 2 - H -CHZ—}_N;-C—O
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Table 1.48
R R
Compd. ;>—(CH2),- k m n chiralty R —(CH )t —(CHa)-G-RE
No. R RS d
NH, 9 CF,
518 C}—cm- 2 2 1 - H —CH;—E&-C-@

CFy

9
519 (yonl por 2 2 1 - H —CHz—ﬁ-g—Q

CF,

520 C@CHz‘ 2 2 1 - —CH3 —CHZ-ﬁ-g_Q

521 o< pcHr 2 2 1 - © I
: —(CHz)zCH—Q CHzN

522 c

o 2 2 1 - _CHE? ~CHZ_£{_?P
O 7
523 o poHr 2 2 1 - i ~orey &)

CHr 2 2 1 - —CHE? : —CHZ-{-\{L?}—Q

524 c
Q%cm
525 ct CH 2 2 1 - H ﬁ’_@o
"‘CHZ_N"C
H .
CH 2 2 14 - H -'.E_@
526 ¢ 2 R ad.

CHg

~
527 CI—-@- CH 2 2 1 - H -—CH»;-&‘-E—C‘S
~

o T

528 C
F4C
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Table 1.49
C d R1 Rd
ompd. " >~(CH,)— chirality R —(CHy)e1—(CH LJ-G~R®
No. R P H5 q

Q

529 Cl CH,-

5§30  c—{_)-CHe
531 c—{_)-CHr
532 o )-CHe-
533 o )-CHs
534 o )-CHr
535  cr{_)-Chr
536 cr{_)-Cher
537 o—{_)-Chr
538 c{_)-CHa-
539 or{ )-Crr

NO,

.—.C — L-'?
e ~3

H
0 CHy
i
~CHzN-C~_§

Q CHa

H;C

C({CH3)3

P
—CHz—ﬁ—C~Cg

P
~CHN-C 6

HKC

CHj
—CHrN-C~ 0

F,C
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Compd. R>_ CH,)—
No. R (CF)

chirality

RJ

4
— -6
(Csz—T-pRS (CHp)G-R

540 C{_)-CHr

541 o )-Che-
542 c{_)-Chr
543 or{ _)-CHr
544 o )CHr

545 c

547 c

aVa
546 Ct—@'CHz’
<

548 c

550 c

~
549 )-oHr
~-

L
~CH -G

—CHz-N—c—(;Q
H |
CH,
NO,
- CHZ— N'é
H

HaN

CH,CH,

P
—CHz—ﬁ'C"@—CHzCHa

Tl

Cl

P
—CH;—N-C
Sia®
C
P
R
' ct *cCt
’? .
-CHZ—N-C‘Q‘Cl
H

cl
o]
—CHyN-C
R
cl
cl

P
"‘CH{"E‘:{"C

—CHz" N"C
H
O,N Cl
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Table 1.51
R 4
Compd ;>_ — irali ' - )—i— -
No‘.J A (CHa); m n chirality R (CHQ,,H5 (CHo)r G RS
‘ CHj
551 cr-O—CHz‘ 2 1 - H —CHZ—HN-E-CHZO
552 o _)-CHr 2 1 - H _CHZ_&,_E.CHZQ
0  CR,
553 Cf—O—CHz‘ 2 1 - H —CHz_”'C'QHZQ
. CF,
P, F
554 cr—-@-CHz- 2 1 - H —CHz—ﬁ_c‘(N\f@/
H
,?/ ~Cl
555  cr{_)-CHr 2 1 - H TR C‘gj
9/ CH3
556 c{_)CHr 2 1 - H —CHz"HN-C"(*;@/
Q
557 o< )-oHr 2 1 - H ~(CHl 6=
GHa P
558 o )-CHy 2 1 - H ~CirC
0 &
559 o )-Ctr 2 1 - H “ge
CH3 CF3
0 N
560 a—-@—cm— 2 1 - H —grNe
CH;
(“) Br
o e e e
CH,
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Table 1.52
1 4
Compd. R - ; irali ik
No? R2>—(CH2)‘ m n chirality R *-(CHZ);—A?(CHQ);G-RG
Ci
562 c CH,- 2 1 - ~CH-NC
-Oren g
CH
563 cl CHy- 2 1 - - - C
e e
CHy F,C
o OCH,CH;
564 ¢ CHy 2 1 - oS
Wl P
CHj
oR [CF
565 C CHo— 2 1 - -CH- ‘-é@
~ )~ I H
CH,
o OCF,
of CH,- - - "
566 o~ )-CHe 2 1 CC
CHa
oC
567 C/——@—CHz- 2 1 - —?H”C@
CH, CFs
OF-'
568 cn—@—c:Hz- 2 1 - *?H;\;C‘@
CH3 CFJ
o CFa
569 o{_)-ChHo- 2 1 - "?”’ﬁ‘Q
CH3 F
CF3
570 Cl—@-CHz- 2 1 - —oHR e F
CHj
OHO CH(CHa)2
571 C—@—CHZ 2 1 (l:le:(C B
CHa
OFQN CFy
572 o—{_)-CHr 2. 1 - *C,**L‘;"?@
CH,
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Table 1.53 |
R .
Campd. )—(CH?_), Kk m n chiralty & -—(CHZ)E-};-(CHZ);G—RS
R

: 0
c CHr 2 2 1t - - —h
573 r—@— ) H C‘iH-aC s[

CH,
- ] ~CH-NC—
574 cr——@—-CHz 2 2 1 H l"*‘ﬁ'c‘(stBr
- . —cHnC—
575 CP—@-CHZ 2 2 1 H , o' -
CH (CH3)a
3
ci CH 2 2 1 . H ~chnc~ ]
576 -@* 2 J 0™ scH;,
CH,
HC
0
- ) _ —/)]
577 Cl—@- 2 2 2 1 H cHpC o
CH,
0
: ot n el
578 o _)CHr 2 2 1 - H ?*ﬁ"@
CHy
Q
579 co—@—cm- 2 2 1 - H “f""ﬁ{c‘{;@
CHg H
Q
- v
580 o< por 2 2 1 - H AR
CHa
%
en il
581 o )JCHr 2 2 1 - H LS
CHy
HC
9_)7
582 o )CH- 2 2 1 - H -gren e ]
CHs
0
_ '_" /
583 cr—@—cm- 2 2 1 - H ‘f""ﬁc_(r;@
CHy  CH,
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Table 1.54
R 4
Compd. ;>‘CH ) k m n chiralit =% —(CH )"i‘CH G-R5
No. R (Chal Y ( 2P;:{s( 2Jy G R
% %
584 o poH~ 2 2 1 - H ~cien o)
CH,
585 o )CHm 2 2 1 - H —clswgc-ch
CH,
%
- - ~CHNC o]
586 o )Ch- 2 2 1 H |
CH,
587 CI—-@-CHz- 2 2 1 - H —(IJH-N-C CFs
CHy
@
588 o pCHm 2 2 1 - H —C|2H-§C—©—NH2
CHa
Q
589 o JCoH- 2 2 1 - H =Gt (- cioHans
CHy
?
590 Cr—-O—CHz- 2 2 1 - H -—clil-:-l_r\fc—Q—CH(CHa)z
CHa,
591 o oM 2 2 1 - H =G 6 -Nera):
CH,
%
592 Ci-—O-CHz- 2 2 1 - H -(lJH-N-C OCHj
CHja
@
|__< >_ —CH‘N'C'< >—CHZOH
593 C CHz" 2 2 1 - H lH
CHs
Q
- OH
504 o poH- 2 2 1 - H ?::NCO
J
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Table 1.55
4
Compd. R>—CH — . -3 _
No. g2 (CHy), k m n chirality R (CHz)-i—pRs (CH,)G-RE
Q@
595 o pCHr 2 2 1 - H =Gk S~ -coscrs
CH,
@ Q
596 o pcHr 2 2 1 - H ~CHNC C-cH,
CH
9
C-CH,
597 o JCH- 2 2 1 - H _cl,ﬁﬁ?
CH3
@
—crene—d
598 o G- 2 2 1 - H crnc]
CH,
—Ch-NC—
599 cx——@-cx—{z- 2 2 1 - H CHN-C
CH; CH;
%
- - ~CrnC—< |
600 C!—-@—CHZ 2 2 1 H Ho 0
CH,
o _ ACHs
601 o pCH- 2 2 1 - H g
CH,
o  NCH
- 602 CF‘@"CH-‘;" 2 2 1 - H _.C(l,*..i-‘\{n_c_@ .
CH;
. o M,
603 o JyCHr 2 2 1 - H ~ci
CH;
—ernl
604 cn—-@—caz- 2 2 1 - H ?H;}{C‘Q
CH; H
605 Cr—-@-cm- 2 2 1 - H —?H-auc—Q
CH,
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Table 1.56
R R
Compd. " >~(CHJm &k m n chiralty R ~(CH) T (CH)G-RS
e R
P o~
06 o pCHr 2 2 1 - H ~g o]
CH,
0 CHy
607 c:—@—c:-xz- 2 2 1 - H —C[‘H-h'-c-&
CH;
@ ~CHs
608 o pCH- 2 2 1 - H “OHNOGS
CH; H;C
P ~
60s o o 2 2 1 - H “?*Q‘C‘Q
CH; HsC
- e
610 C"@'CHz‘ 2 2 1 - H ?Hﬁ
3
C(CH3)3
611 cr—@—cm— 2 2 1 - H “?”‘ﬁ"c 0
CHy HsC
%
612 ce——@-CHz- 2 2 1 - H —?H-N-CCOKQ
CHy HC
? CH,
613 o4 po- 2 2 1 - H -wﬁcﬂ
CHy FiC
CH,
—CH-N-C
614 o )oHr 2 2 H NORR,
CHy F,C
9
615 o pjour 2 2 1 - H ~ereir e
CH,
9
616 Ct—Q—CHz- 2 2 1 - H -?H—N—C—< N‘\/@
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Table 1.57
Compd. R>—(CH) - _ R
No. R 2); k m n chirality R "(CHz)Ei';(CHz)aG-RG
o R
617 c CH 2 2 1 - H —CH-N- _@
"@" 2 ?H—ﬁc
CH,
Q
618 o ) 2 2 1 - H -Gt
CH(CHy)a
o ON
619 cr—Q—CHz- 2 2 1 - H -CliH-ﬁ“C-@
CH(CHa)a
o Br
620 c CH 2 2 1 - ~CH-N-C
f‘@" 2 H lH-|r_\{c:
CH(CH,),
621 cr—@-cz—iz- 2 2 1 - H —Ci"H-{_\;-C
CH(CHy),
' o  NCHa)
1]
622 o pomr 2 2 1 - H =G -G
CH(CHy),
o  JOCH;
623 c:——@—c:H,_— 2 2 1 - H ~CH-N-C
CH(CH3);
o NO
624 cr—-@—cm— 2 2 1 - H —?Hﬁc
CH(CHa)
NH,
625 o pomr 2 2 1 - H —cwﬁc-@
CH(CHy);
5§
626 cr—-@—criz- 2 2 1 - H ~GHN-C
CH(CH);  CFs
OCH,CH3
AN
- . ~CH-NC
627 o )cHr 2 2 1 H e G
CH(CHa)
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Table 1.58
Compd. R (CHp)— feali n3 il
med. J—~ k m n chiralty R —(CHz)g-Hh-(CHz)q—G-RG
CO,CH
o 2CH;
628 CI—O‘CH—; 2 2 1 - H —cl:H'I':iLé
CH(CHy),
oFR  CFs
620 o )CH~ 2 2 1 - H “f*ﬁé‘@
. CH(CHs);
o OCF,
630 ¢ CH 2 2 1 - - "‘@
O ey
CH(CHaz
oC
631 ¢ CHr 2 2 1 - H ~CHN-C
"@ 2 BN
CH(CHj),  CFs
OF
632 ce—@—cm— 2 2 1 - H ~CHNC
CH(CHs)y  CFs
0 CF,
633 cr—@-—cm— 2 2 1 - H “‘T“H";{C
CH(CHa), F
o fCF
634 Cr——@-CHz- 2 2 1 - H -?%Q‘CGF
CH(CH;)
OH CH(CHa)2
635 o pcHr 2 2 1 - H -?%;;43
CH(CH3), -
CH,
_ i ~CHNC
636 o poHr 2 2 1 H Gre N
CH(CHs)2
CFs
637 o pour 2 2 1 - H e
CH(CHa)2
Q
638 o )jomr 2 2 1 - H '?*ﬁLC—Q_CN
CH(CHy);
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Table 1.58
Compd. R ¢ o
oNn;p R>'(CH2),"‘ m n chirality R —-(CHz)b—fr—s-(c Ha)eG-RS
' R
@
639 o )-Chr 2 1 - H = 3-S~{ Yok,
CH(CH,),
@
640 Cr{_)-CHyr 2 1 - H ~crn e Y-ock,
CH(CH,),
@ .
641 C"‘@‘CHz- 2 1 - H mGHNC CO,CH,
CH(CH3),
- ? G
642 cr-—@-cx—g- 2 1 ] H S ¢
CH{CHa),
- ¢
643 CV_Q— CH,= 2 1 - H -(i';H- ” C-Q_CFJ
CH(CHa)y
644 m—@— CHy- > 1 - H ~CHNC C(CH3)3
CH(CHy),
@
645 CP—Q—CHZ- 2 - H ~CHN-C NH,
CH(CHa),
%
646 Cr—@— CHy- 2 1 - H ~CHN-C CH,OH
CH(CH,),
1% ?
647 co—@—c:-lz- o 1 - H ~riC C-CH;
CH(CH;3),
9
648 c»——@- CH,- 2 1 . H ~CH ”C—@- CH(CHa)2
CH{CH,),
%
649 m—@- CHyp- 2 1 - H - ?h‘ N C—O— OCH(CHa)2
CH(CHa),
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Table 1.60
Compd R' ‘ )._.T_i
med. R2>—(CH2);" k m n chirality R’ —(CHszS (CH,)7G-R®
- =0
650 Cl—@-CHz- 2 2 1 - H -cwn—g—G
| H
CH(CHl2
?N
CHCH3
651 cr——@—CHz- 2 2 1 - H ’T”'H”'g U
. CH(OHa)2
P
652 o pour 2 2 1 - H ~gro{_-wo,
CH(CHa), '
P
653 Cr—-@—CHz- 2 2 1 - H ‘?""H”C‘@“W%ucm
Ci(CHy)e
o  c-cH
654 ¢ CHe 2 2 1 - H —_—
F‘@" 2 ?H—-{TC
CH(CHa)z2
P*‘EN CFy
655 o )coHr 2 2 1 - H —?H—g-c—@
CH(CHa}s
v g
856 o poHr 2 2 1 - H -fH‘ffc—@
CH(CH3),
¥/
657 c:——@-czaz- 2 2 i - H T
CH(CHy),
?
656 o o 2 2 1 - H ~ et e~y
CH(CHy)
—cHnC<
659 cr—@-cs—iz- 2 2 1 - H H o,
CH(CHa),
?
660 cr—@—CHz- 2 2 1 - H ~CH-HC N\/©

80



Y 26 JUN 2002

WO 99125686 e ' PCT/US98/23254
Table 1.61
Compd. "> CH-  k m n chiralty w —(CH i(CH )=-G-R6
No. R i e

661 o JjcHr 2 2 1 - H —f*g*g«g

CH(CH); OCH,

662 cr—@—c;—nz— 2 2 1 - H - H-N-C&

CH(CH;)Z

663 Cr—@-—-CHz- 2 2 1 - H - H—N-—&
664 Cl—@"CHz' 2 2 1 - H - *“C‘&

CH(CH

665 o< pomr 2 2 1 - H -—H—N—C&

CH(CHa)z

3 CH,

? »r
666 Ci CHr 2 2 1 - H —CHNC
_Q_ 2 T H — CHs

CH(CHjy),

H

p

667 c CHr 2 2 1 - H R
o L(;:J

Fa

R
668 o JjoHr 2 2 1 - H ~crnC—{
2 . ‘f H CH,

CH(CH;),

1%

— ol
669 Cl CHr 2 2 1 - H ?HT" C_@
CH{CHa)2 CH,

| P
670 o poHr 2 2 1 - H sitiash

CH(CH3);

671 o< )oHr 2 2 1 - H —H-NC_QL NO;

CH(CHa)z
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Table 1.62
Compd. R>.. CH.)— . s R4
N9~ R (CHy); k m n chirality R -—(CHZ)B;!—S-(CHZ}EG-RS

672 CP"@-CH2~ 2 2 1 - H —(r‘f-;-ﬁ-g_@

CH(CHy), H
9 4
673 < JoH- 2 2 1 - H "T*ﬁ“%(s]
C(CHa)z
P
674 o< pour 2 2 1 - H _TH_gLC_/jJ
: CH(CHy);
P
675 cr—< >—CH- 2 2 1 - H —crnc |
2 i(CI-I-i{a)z.‘g\(m3
¥
676 cr—@-CHz- 2 2 1 - H f**gfc—(;@
CH(CH;), H
P 7
677 o poHr 2 2 1 - H ~CHN-C
CH(CHa)2 CH,
P
678 cr—@—cm— 2 2 1 - H ~?H—E—C/l
CH(CHa),
P/
679 cr—Q—CHz— 2 2 1 - H "?*ﬁc‘(;@
CH(CH,)2
9 7
680 cr——@-cx—&z- 2 2 1 - H “f**‘ﬁ‘c'g\ar
CH(CH;),
ff?/ CHa
681 CI—O-CHz- 2 2 1t - H “?H'Q“C'QECH
CH(CHa)2 3
— ) 2 2 1 H - *f\“g{;ﬂ\
682 ¢ CH, EH(E{H;)Z CCHYa
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Table 1.63
Compd. R>—(CH )— ieals 3 | ﬁﬁ
No. R 2); m n chirality R —(CHz);,—,R?(CHz)q—G-RG
? 4
683  c{_)-Chr 2 1 - H panaadl
CHCHy), 2
684 o )-CHr 2 1 - H ~ ORI e L
CH(CH,), g’ (CHa)z
'
685 cr——@—CHz- 2 1 - H - H‘ﬁ‘c"(;ﬂ\ '?c
. CH(CHa), g Ha
0
686 cr—@-cx—;z— 2 1 - H —gHie
CH,CH(CHa),
0
687 o )-Chr 2 1 - H ~CHN-C
o &
688 cv——@—cn—xz- 2 1 - H ‘CHNC‘Q
() e
o N
689 o )-CH- 2 1 - H “CHNCO
9 Br
690 c—{_)-ChHe- 2 1 - H ~CH G
o MNCH):
691 c&-—@—c»lz- 2 1 - H "@CO
9 OCH,
692 o )-CHr 2 1 - H ’@CO
o (&
693 C CH,~ 2 1 - H "CH'N'C‘Q
a® (#d
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Table 1.64
Compd. R’ | : 7
No . R2>-(CH2);-- k m n chirality R? —(CHZ)FT—J{—S-(CHZ)CI-G-RS
" o  ,OCHCH,
694 cn—@-cm- 2 2 1 - H ‘@*CO

695 o )pCH- 2 2 1 - H —CH N _@
' )
0
696 Cr—@—CHz- 2 2 1 - H - CH N-E«@
O 7
697 o - 2 2 1 - H -@c—@—w
698 ¢

699 c

~
~
700 o pcH- 2 2 1 - H -@-C—@—cozcm
~
-

0 0
f 1]
701 ¢ e 2 2 1 - o —@-c—@-c-cm
o
- c CF
702 c CHy~ 2 2 1 - H @:—c A
1%
703 cs_@-cnz-' 2 2 1 - H -—@-c—@—cmcm)z

704 m—-@-cn—;z- 2 2 { . H —g{-)N-c NO,
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Table 1.65

Compd R>._ H : )

No. ‘ R (CH2); k m n chirality R? -—(CHZ)F)—ZS—(CHZ).Q_G_RS
P

705 m——@-c*"z- 2 2 1 - H - ‘@C‘Q
H,;C
%

706

0
707 2 2 1 - H - »m'c'-@

0:
O
X
5
1
N
nN
-
'
X
)
19}
¢
7
O
@”
(@)
I
G

: O:
@]
T 2
L n
t 1
N
no
-

1

I

I

(9]

:F

?

o=

@

@w

708

, SCH3
709 -{',T
1%
710 2 2 1 - H *CH"‘*C‘S\;J

o

o 0
N
no
et §
1
X
|
(9}
(3
(@]

o

' < > CH—N—@ O ©*
CH,
P
712 C"@’CH{ 2 2 1 - H “@C \

O:
O
pu ot
®

P
713 2 2 1 - H —@c—@

P
~CcHN-C~
714 o poHr 2 2 1 - H ‘(,I;Q
CHy
%
715 m—@—cnz- 2 2 1 - H “@C N
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Table 1.66
1 4
Compd. R — . .
NoF.J R)‘(CHZ);' k m n chirality R —(CHZ)B'Z?(CHz)a'G‘RG
P /
716 o poHr 2 2 1 - H —@c—(;[@
H
? 0. N0
717 CI—O-CHz— 2 2 1 - H —@c 4
P/
718 cr—@-cm— 2 2 1 - H —@c—@
H
' P
719 cr——@—cr-xz- 2 2 1 - H —@c—@
% Br
720 cn—-@—cr—«z- 2 2 1 - H "@C‘@/
P~
721 o poHr 2 2 1 - H paaad
U C‘HJ
P .
722 o oM 2 2 1 - H -@-C—Q—Q%OH
P
723 o poHr 2 2 1 - H ‘@C—Q—NHZ
P
724 o pcHr 2 2 1 - H -@c—@—c(cua)a
P P
725 o poHr 2 2 1 - H —®C—Q—C—O
o f P
726 cr—@—c;ﬁ- 2 2 1 - H —@c—@—-g—c—cm
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Table 1.67
R R
Compd. >—(CH2),— k m n chirality R —(CH?_)F-'—(CHZ)Q—G-HG
No. R RS
N
727 o JcHr 2 2 1 - H @C‘O‘C’

NH;

(0]
i
728 CH 2 2 1 - H ‘@CO

;

o NO;
]
729 c»—@—cnz- 2 2 1 - H '@C’Q
o) |
#
730 cn—@—cm— 2 2 1 - H ‘@C‘d
o Q (:;H:
731 o pow- 2 2 1 - H _w,_\d
CF
0~
732 c»—-@-c'Hz- 2 2 1 - H —CHN-C -.
CH- g
733 cv——< >-CH- 2 2 1 - H - ‘<,:\>
2 HO CH(CH;3)2
o s
. 1]
734 ¢ CHr 2 2 1 - H —prN C‘Q
)—@— 2 .
ok T3
]
735 cr——@—cx—iz- 2 2 1 - H -@C‘G
. P
—CHAN-C
- 2 2 1 - H
736 Ct—Q—CHz U s
G:
s
| CH 2 2 1 - H -
737 o~ )-CH; )
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n chirality R?

R
“‘(CHQ)Ei?(CHz)-q—G-Rs

WO 99725686

Table 1.68
Compd. R H

. C —

No. R?>— (CHz) k m
788 o o 2 2
739 o )cur 2 2
740 C'_Q_CH{‘ 2 2 1
741 C"‘O‘ CH 2 2 1
742 c

743

744

745

7486

747

748

O
xI
n
1
N
N
-k

é{g@

O
Q
L

I

t

N
n
-

0

: O:
o
o
!
o
N
—t

(9]
L
')
1
n
N
-t

O

: 0:
0
X
nN
]
o
n
-—h

(9]
I
S
]
n
n
-t

P
c
HC

s

CHa

Ucﬂ
&cﬂf
UC

C(CHa)a
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Table 1.69
Compd. R (CH2— k m n chiralit R - )—T:
o ; y R (c:HZPRS (CH,)7G-RS

749 c

(o]
CHp- 2 2 1 - H "a'*j'g E\ N\/O
?
CH 2 2 1 - H ‘@‘C‘Q
H;C

3 Q

750 C
0 CH,
751 o _)cHr 2 2 1 - H ’?”‘ﬁc“@
. CH,0H
P CF,
752 o o 2 2 1 - H "‘f’*‘,‘}*é’Q
CHZOH CF;
9 CN
753 o< JcHr 2 2 1 - H “f*t;“‘*@
CH,OH
9 ci -
754 o pcHr 2 2 1 - H ‘?“‘EC‘O
CH,OH ,
- P OCH;
755 o o~ 2 2 1 - H ‘?H‘ﬁ“éO
CH,OH
0 NO,
756 o )oH- 2 2 1 - H R ﬁ““@
CH,OH
0 OCH,CH3
757 o )chr 2 2 1 - H "‘f‘*ﬁc‘@
CH,OH
0 CO,CH3
758 o poh- 2 2 1 - H - ﬁc'@
CH,OH
0 OCF,
750 o cHr 2 2 1 - H ”‘f“"?flc"@
CH,OH
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Table 1.70
Compd R>_ )
ompd, — . pe .
ch q (CHy); k m n chirality R —(CHz)Egs—(CHz)q_G_Rs
CF,
CH,~ 2 2 1 - H -
760 CI—@‘ 2 ?H-ﬁ-c
CH,OH 3
0 CFy
761 Cr—@-CHz— 2 2 1 - H —?I—(—-ﬁ-c——@—p
CH,OH
? CF,
762 o o 2 2 1 - H - i—l—ﬁ-CO
CH,OH
763 o JoHr 2 2 1 - H —crc{ )
CH;OH
fHs @
764 Cr—@-CHZ- 2 2 1 - H —0-N-C
CH;,
CH
PHs P
765 o pcHr 2 2 1 - H —-ﬁ.'c
CHs
CF
Ha o3
766 cx—@—cuz- 2 2 1 - H —g—ﬁ-g
CH,
Q
H ok
767 c»—@-CH2~ 2 2 1 - H _?_’ﬁ_ﬁc’ o
CH3
Br
OHs @
768 CI—Q"CHZ- 2 2 1 - H —?—E-C_O
CH;
CF
oo p L
760 o pCHr 2 2 1 - H ~GoNG
CHa
. oy o O
770 o pcHm 2 2 1 - H —C;-ﬁ-c
3 F
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Table 1.71
Compd. R>’(CH2)'— m n chiralit R? - )——T—d- 6
No. R ’ v R (CFlp RS(CHZ}“—G—R
H CF,
771 C CHy- 2 1 - H —g—:ﬁ'—g F
CH
fHa P
772 o )-CHr 2 1 - H ~e-n-eHcr,
PP
773 c»—@-CHz- 2 1 - H paaat
T e,
fHa
774 w@—cm- 2 1 - H —-N‘g“@\
H:‘ ST sCH;,
o p 10
775 CIOCHZ— 2 1 - H -—?—N—C {
cHy C(CHala
gis o 18
776 CI-—@-CHz' 2 1 - H "(?;HN' 28
3
oo p [0
777 c»——@—cx-tz- 2 1 - H —?—s-c @
! CHj
NO
Ha 2
778 C#—@-CHz- 2 1 - H *%“{‘j‘g cl
CH,
cl
fHa §
779 c CHa~ - Y
~Orowe 2 2 1 " ¥e
CH,
NO;
Hy
780 Cl—@—CHz- 2 1 - H —g‘ﬁ'g
CHy
H p
781 cn——@—cn—cz- 2 1 - H —?-HN—C-@
CHy H
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Table 1.72
Com d. R ' 4
P >—(CH2), k m n chirality g -‘(CHZ)';[;LS(CHQ);G-RG
H, OCH;,
762 X o 2 2 1 - H ’;‘?f‘g
CH,
OCH,CH
HJ 2 3
783 o o 2 2 1 - H —IE-N-E
CH,
CH, CF,
784 o _)poH- 2 2 1 - H “'?"t’,'c'c”zg
CHj3
OCH
fHa P ’
785 o o 2 2 1 - H e
CHy OCH;
P
786 cr—@—cr-iz- 2 2 1 - H _/C\_ﬁf c
f‘zC—CHz
0 CHa
i
787 o ) 2 2 1 - H AN
H,C—CHj,
? CFa
J
788 o pCH- 2 2 1 - H AL
th—CHz
=~CHj
c CHr 2 2 1 - H - th§°
789 o )-CH, SR
FC—H;
P Cl
790 c»—C}—CHz- 2 2 1 - H "/C\"'?i"é
th_CHz
0 NO,
791 o o 2 2 1 - H ‘—L*C'@
HgC—CHz
9 OCF4
792 cw——@-cm- 2 2 1 - H AL
H,C—CH,
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Table 1.73
Compd. R ¢ :
ompd. — . : _
NoF.) . (CHg); k m n chirality R3 (CHz)EE;(CHg)a—G-RG
793 o )pCHr 2 2 1 - H -—/C\—a'—C—Q—F
'Hzc—CHz
o fFa
]
c CH;,- . —Ct
794 o )CHr 2 2 1 H Ao
H,C—CH, F
: 7
795 c»—-@—c:—;z- 2 2 1 - H _./C\_L\{LC_Q_CFJ
. H,C—CH,
796 CI—-Q—CH 2 2 1 H —C\_N_g a
i - H S
Hzc/——cw2 SCH
p I
]
797 cr——< >—CH- 2 2 1 - H —C—N-C—
2 R ClCHa3)
H,C—CH, 3
- s
798 C CH" 2 2 1 - H - H ==
: F'QCLCHZ
o
]
799 cr—@—cuz- 2 2 1 - H Al e
H,C—CH, CHa
NO2
800 cn—-@—cm— 2 2 i - H -—/C-\—-,‘h.{‘-C—O—CI
HzC_CHz
Y/
801 Cl—@-CHz- 2 2 1 - H “/Ci‘ﬁ"c‘@
H,C—CH, M
OCH3
P
802 Ci CHr 2 2 1 - H —/CQ-Q"C
FzC—CHz
P OCHZCHJ
|
803 cr—@-cn—xz- 2 2 1 - H —/c\-ﬁ-c
H,C—CH,
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Table 1.74
c d R1 ‘ $4
onp . 2>-(CH2),"‘ chirality R? ~(CHo T (CHL ) G-
0. R R*
0 CF,
O
HzC'_'CHz
0 OCH,
805 o )-CHr ' ) e
H,C—CH, OCHj,3
(P Br
|
806 o )-CHr . ; AR
H?_C'_'CHZ
- ’.{— LN
807 c CH,- i H L
"@" 2 (CHp)x G-NH,
(o}
? CHs
) ) -—CH—N—C—< />
808  c—{_)-CHe : (Cra) =N
(o]
809 o )-Ctr - H "CW&OQ‘
2 (CHa) £ G-NH,
o
o CHa
I /~0
; . o ) H —cH-NC+{
81 —)-cHe (iuz;?-p
(o]
Cl
Lo
—CH-N-C NO,
811 C"‘@' CHz H (cl}qz):{—g- NH,
. (o]
—?H-N-E'Q\
) ) H
812 c—_)-CH; H (CH Gt O
0
e
- - 3
) _ H
813 C'_O' CH, H (EH 2 G-NH2
0
QOCF3
0
~CH-N-C
814 C“@" CHy~ ) H (L,)':-g-NH,
0
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Table 1.75
Compd. R ' 4
No?. R>—(CH2)j— k m n chirality R? -(CHZ);,—Z;(CH.?);G—RS
CFy
815 a—@—CHz- 2 2 1 - H R
(CH) £G-Nr, F
(o]
CFs
Q
816 o pCH- 2 2 1 - H "‘f”‘ff"O
(CH) C-NH
[0}
? CFa
817 ci——@-CHz- 2 2 1 - H -?H_';fl'c C F
(CHz)rG-NH;
(o]
9 B¢
gig o poH- 2 2 1 - H 'T*WO
(G"z)z"s"NHz
0
CFa
819 c CHn~ 2 2 1 - H “iRC
"@“ (CH) £ G-NH, CF;
(o]
N 0]
—CH-N-C NO,
820 c CH~ 2 2 1 - H H
O 2 (CH)yG-NH
0
0 NO,
|
821 o poHr 2 2 1 - H ~GH-C cl
. CH,OCH;
' 0 g SCHs
822 CP"OCHz' 2 2 1 - H ~?H—ﬁ-0’g
CH,OCH,
o R
) . —CH-N-C
823 o pCHr 2 2 1 H NG
CH,OCH;
Hs .
]
824 cl CHr 2 2 1 . H —ch-n-C~
_O- 2 H C(CH3)3
CH,0CH;
Hy
11 /
825 ¢ CHy 2 2 1 - H BN
'—O- 2 CH;0CH;
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Table 1.76
4
Con;;.ad R>‘ (CH2— k m n chirality R CHz*‘?—(CHz)—G“Rs
Fa
2o oQrow 2 2 1 - et
CHOCH, o
827 o )pcHr 2 2 1 - H —?H-ﬁ-g%‘
CH,OCH;
OCF3
828 o pour 2 2 1 - : _H_ﬁ'g
CH,OCH;
CFs
820 o< JcHr 2 2 1 - H ~CHN-C
CH,OCH;  F
P :5““
830 Ci—O-CHz- 2 2 1 - H —?H—ﬁ-c F
CH,0CH;
? Br
831 cn—-@—cs—«z- 2 2 1 - H —?H—ﬁ“é?_@
CH,0OCH3,
9 Cl
832 Cl—O-CHz" 2 2 1 - H —?H—L\{LC_O
CH,0CH;,
P NO2
833 o< JjoHr 2 2 1 - " _?H-L\*LCO
CH,OCH,
%
834 o< pcHr 2 2 1 - H R e
CH,0OCH;
P
835 o~ pcHr 2 2 1 - H —TH—L\:C—O
CH;0CHs;
. ? CHj
836 o )cw- 2 2 1 - " -?H_ahc‘g
CH,OCH;
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Table 1.77
Compd R! y R
No. R2>'(CH2),— k m n chirality R -(CHZVJ{?(CHQ’&'G‘RG
0~
7 ¢ CHy 2 2 1 - H - -@
83 r—@- 2 ?H—ﬁ_c
CH,OCHS;
0 OCH,CH;
CHy 2 2 - ~CH 'O
838 cn—O— H; 1 | H ?h—HN—C
CH,OCH;
OCH;
|
839 Cl—@—CHz— 2 2 1 - H —GHN-C OCH,4
CH,OCH;  OCH;
840 o JCHr 2 2 1 - H S |
o
841 o poHr 2 2 1 - H ~eHac~ )
0
842 Ct—-@-CHz- 2 2 1 - H ‘(CHz)z‘ICI"Q'CI
o CHz
843 c.—@—cn—«z— 2 2 1 - H -(CHZ)Q-C—Q
HaC
o)
844 Ct—@—CHz- 2 2 1 - H '(CHZ)Z‘E“Q—CH:S
Q 0
845 cn—< >-CH— 2 2 1 - H -(CH2)2-0—< >—§'CH3
: 0
846 Cr—@—CHz- 2 2 1 - H -(CHZ)z-E: o—@
o F
847 C"—O' CHz" 2 2 1 - H _(CHZ)Z_E;_G_ OCH3
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O . H i i

0
g8 o ponr 2 2 1 - H -<CH2)2-C—QCHJ

HsC
o OCH,
849 Ci—@-CHz- 2 2 1 - H —(CHZ)Z—&—Q
HaC
0
850 Cr—-@-CHf 2 2 1 - H —cr+2-§—<:_>-cx-i3
0
CF
0 3
851 c{ poHr 2 2 1 - H ’C“z'ﬁ"'?'t{‘O
o
852 cr—@—cm- 2 2 1 - H -—CHZ—'_I‘T&-E—Q'CF;
853 cr—@—cm— 2 2 1 - H _CHZ_NE_N_Q
o CHs
854 CP‘@‘CHZ' 2 2 1 = H —-CHz-ﬁ-é.u_C}
' Q
855 CI—Q—CH{- 2 2 1 - H —CHZ—HC-ﬂO—CHJ
Q
C’CH3
86 o jowr 2 2 1 - ; —CH-N-E'N—O
2
H
o OCH,
857 Cf_O' CHz" 2 2 1 - H - CHz" I'_\{L E,:. ﬁ_@
?
858 Ci—@'CHz' 2 2 1 - H —CHz—ﬁc-ﬁ—O‘OCHJ
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Table 1.79
Compd. PGk m o chialty R e
* chiraity R —(CHz)g 15 (CH,)7G-R®
cl
859 o )cHy 2 - Q =
2 2 1 H _CHZ-N'C' \ /
H
CN
860 - ?
6 — )~ 2 2 9 H _CHz_ﬁc_?{_@
S
861 @ 2 2 1 il H ~CH~N-C
S
862 '—@_ 2 2 1 - H —CHy~N-C-N CHy
OCH,
863 o< ) 2 2 1 - H oyt
S
864 ¢ CH 2 2 -1 - H ~ CHy= N-C-
"@" CHg= N-C g—@—oom
.0
865 2 - -
r—@- 2 1 H CH &g—@—cm
o R
866 o~ )- 2 2 {1 . H “CHZ‘ﬁ‘O
o
o fFs
867 4—@- 2 2 1 - H ~CHp-$
O e
Q
868 cr—-@-cr12~ 2 2 1 - H ~CHp~N-S CH,CH;
0
- Q
869 o pjoHr 2 2 1 - H —CHz-ﬁ-éS‘)-Q—CH(CHg)z
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No.

Compd. R'>-((;H2)j-— k m n
R?

chirality

.R:

4
-(CH?_);,%(CHZE-G—RS

870 c

872 c

a¥a
871 < )-CHr
~ -

CHz"’

CHz'

878 o )CHr
874 el
875  { )-CHr

876 B—( )~CHe

877 NG )-CH
878 0N )-Chr

r
879 O‘O-CHZ-

880

o CHj,
1]

ey
0

0]

— oyt §<( H—(caacr,

o)

W
- CHz' N-S
H i
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Table 1.81
R : )
Co mpd >— (CH2)— m n chirality R? ~(CH2)5%(CH2)Q-G—R5
R
Br o CFy
881 @—CHz- 2 1 - H -CHz-ﬁé
CF
Ore  ~
2 1 - H . 1]
882 iy ~CHy c—@
ci CF;
883 C}-CHz- 2 1 - H ~CHp N 5—@
o ] o £
884 kbc-c-u‘@-(}!z' 2 1 - —CHz-ﬁ-CO
o CF,
885 Hc-8 CH,- 2 1 - H —~CH,~ N-é—@
o
CF,
886 F'@' CHz- 2 1 - H ~CHj- }r«{ré’:-@
o [CFs
887 Fﬁ-@- CHg- 2 1 - H ~CH,- ﬁ-'c—G
CFy
888 Ho~{_)-cHyr 2 1 - H _CHZ_QL(‘;.Q
CF,
o 2
2 1 - H —CHN E—Q
830 CHz- CH, N
N 0 CF3
2 1 - H ~CH,- ﬁCO
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Table 1.82
- 4
Compd. CH,)— k m n chiralit R —(CH )—i— CH,)-G-R®
No. R ( 2/ 4 ( 2/p R5 ( 2)'q—
Haco 0 CF:!
892 @—cx-:z- 2 2 1 - H ~CHy~ 5—@
OzN (o) CF3
893 QCHZ_ 2 2 1 y H - CHg= ¢ &—O
HQ CH, | o CFs
894 HaC CHz" 2 2 1 - H "CHz"' N‘é‘@
CHa H
CF,

L O, 0, Q

o

895 @'—(CHZ)Z- 2 2 1 = H ~CH,- {:“L c

N

896 C}%— 2°2 1 - H oy

897 @.CHZ_ 2 2 1 - H ~CHp=N-C

I
O
w5
O
(o]
T
w

O
898 HO,c )cHr 2 2 1 - H —ch,- Q“E-Q
OCH3 0 CFS
899 @"CHz“ 2 2 1 - H "CHz"" ﬁ'CO
0 CFa
n
Q00 ngZC—O" CH,- 2 2 1 - H —CHyp~ ﬁ- C‘O
© o CFa
901 2 2 1 - H ~CH,~ N-(HB—O
CH— H
02 N 0 CF;;
902 CH 2 2 1 - H _CHz_ﬁg_O
O,N
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Table 1.83
- 4
Compd. > CH)= k m n chiralit R —(CH r—T— CH,)eG-R®
NQ' R ( 2)) y ( 2/p RS ( 2)-q—
H,CQ o CFs
903 CH 2 2 1 - H ~CHy=N-C
OCH; :
904 @—CHz' 2 2 1 : H -CHZ-”—C—Q
02 _ 9 CFJ
805 b—CHZ" 2 2 1 - H . _CHZ'}'\_‘{'C‘Q

O
906 () 2 2 1 - H _CHz_ng

0
907 @ 2 2 1 - H ~CH,- Mé—@
()-crcHa- H

A CFa
908 Q_El- O_CH 2 2 1 - H "'CHZ"&}'&_O
-
o fCF
2 2 1 - H ,@
909 Q—gc—O"Cﬂz‘ 2 | ~CHyN-C
" o S
910 C,_@_ o 2 2 1 - H —cH,- &;c—@
o o &
oM oy 22 1 - H ’CHZ‘H“‘O
Br, 0 CF3
g12 QC!—Q- 2 2 1 - H —CHZ—&P&‘@
Br

0
913 H;CO-@—CHZ- 2 2 1 - H —CHZ-Q‘-C-O
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Table 1.84
C d. Rt . 4
omp )‘(CHz m n chirality R? "(CHz)a%(CH g)q—G-Rs
' R
o  [CF
914 rouoAT-on 2 1 - H —CHZ-N-E:—@
H
915 @-CHCHZ- 1 - H — CHy- f:‘;' C—@
CF
— o ;
916 NC/>—CH2- 2 1 - H Oy _@
H
o fCFs
917 @’CHz' 2 1 - H "CH2~N-£:—©
H
o [CF
g 1 8 H;CO,C: G*;"O_ CHp- 2 1 - H _ CHz" N"'C'—@
H
CF
o) 3
919 HJC—Q— CHy~ 2 1 - H —CHp e _@
H
OCF,4 o CFa
920 C}"CH?.‘ 2 1 - H -CH'Z-Q'-C-@
" CFy
0
921 CHZ— 2 1 = H __CHZ_I’:(I_'C’_@
o [fF
922 D—CHz" 2 i - H —CHZ-N-IC'—@
R
> e "
928 2 1 - H oy &Y
c CH— H
P 0 CFy
924 2 1 - H "C“’-‘h‘"c‘d
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Table 1.85
Compd R>_ )
. CHL)— irali k) — _
No. R (CHa), m n chirality R (CHz)—ipRs (CH,)7G-RE
CFs
925 szg CHym 2 1 - H e ,\ﬁg _@
Y
) CF4
926 ¢ ou o 2 1 - H _CHz_N_g_@
H
FaC 0 CF,
927 CH, 2 1 - H —CHz—ﬁ-é—Q
928 F’CO—Q_CHz- . i H —-CHZ—N—IC—Q
H
0 CF,
929 HaCS"O"CHz’ 2 1 - H —-CHz—N—C-@
H
CH3 P CF:,
930 C}—cm— 2 1 - H ~oreiyd _@
N * P CF:
931 b.CHz_ 2 1 - H —-CH;—&I—C—Q
NO, 0 CFy
832 Cb—O-CHz— 2 1 N H -—-CH;—HN—C—Q
?HS P CFa
933 @-cn—t-— 2 1 - H -—CHZ—HN-C‘@
CF
N ‘? 3
934 \ / CHz“ 2 1 = H "CH{'N"C
: H
02 P CFJ
935 CHy 2 1 - H —CHZ-?_{&-C—O
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Table 1.86
Compd R! 4
ompd. CH,)— irali ‘n3 —_ )_i_ -6
i R)—( 2~ k m n chiralty R (CHZPRS (CH,)G-R
NOz ? CFJ
936 CHy 2 2 1 - H —CH:—&LE—G
o _fF
937 (HJCJZN_Q—CH 2 2 1 - H _CHZ_N.&_O
H
o _fFs
°38 ¢ cur 2 2 1 - H -CHz-géJ—@
0, o S
939 ch- 2 2 1 - H -—CHZ—I_I\{#-'C—O
OH o S
940 C}—cm— 2 2 1 - H —CHz—-ﬁc—Q
A o S
941 c che 2 2 1 - H -—CHZ—ﬁ-c—@
o [CFs
942 oK o 2 2 1 - H - L‘,"C‘Q
CH(CHj), CF3
_ o _fF:
943 o JcHr 1 4 0 - H P
H
o _FHs
- - !
944 CH@"CF& 1 4 0 H —CHz—ﬁL—C_@
NO,
945 o Jcur 1 4 0 - H eyt
946 m—@—cm- T 4 0 - H '(CHz)z“HN'g‘Q‘NOZ
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Table 1.87
Compd R ’
CHp)— irali ; - )-i—
NP o) chirally B —(CHlp 1 (CHo)r GRS
. OCHj
CHa- . P
947 cr—@- 2 H -(CH;)Z—&'-C-@—OCH;,
0 cl
948 o< )-cHe ] : -(CHz)a"C'g"@
) 7
949 o )-cw, . H ~(CHa)s=C--CH{_)
950 cr—®-CHz- - H —CHz-ﬁ'-‘C':
951 cr—@—cm— R H —CH,-HN-'C O—?:—CH;
P 7 .
952 cr—@—cm— R H —CHz-l_hf—C—@—N(CH;,)g
%
953 o )-CHr R H ~teHae-t-C-{Y-NCHa)
|
954 c»—@—cm— R H —CHr G
HyC~NH
|
955  c{_)-Chy R H ~(CHzlfi-C
H;C"NH
)
956 cr—@-cr«z— R H ~(CH)m-C
HO
0 OH
- f
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Table 1.88
Compd R‘> T )
No. ‘ B2 (CH2)— n chirality R? —(CHZ)E—E;(CHz)a_G_Hs
OH
858 cr—@-CHz‘ 0 R H —(CHQ;—N—@—@
H
959 C“@'CHz‘ 0 R H —CHz-N-C N—g-CHJ
H H
o)
960 CP-@*CHZ- 0 R H -(CHz)z-HN-Icl; ﬁ-gz—CHa
961 CI—Q—CHZ‘ 0 R H —CHrt’l—C ﬁ-CHa
862 CI—O-CHZ- 0 R H —(cHz)z-l_r\{;-g ﬁ-CHg
P
963 cc—@—cm— 0 R H ~(CH2)2—-HN-C—©—0H
P
964 Cl—@‘CHz’ 0 R H —CH,-E-C—Q—COZCH;,
965 CI—@-CHZ- 0 R H —(CHZ)Z-{_\;-C CO,CH;3
966 Ct—@—CHz- 0 R H ._cHz_r\z-g—C>-ﬁc)-c‘,l-i3
H
R P Q
967 o -chr 0 H ey~ Y-c-crs
P~
968 o _)-CHr 0 R H ~cHe NH
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Table 1.89
Compd R’ )
No. . R)—(CHg)," k m n chirality R —-((3H2)i~pHs (CHg)q—G—RS
969 o< ) 1 2 0 R H —(CH2>2—§;E—C§'LH
N(CH3)
970 o pcr 1 2 0 R H -CHrN-E —Q ale
H
N(CH,),
071 o )jchr 1 2 0 R H SCH—
NH
972 o< Jou- 1 2 0 R 9y et _@ 2
H
) 9 NH,
973 o< pcH- 1 2 0 R H _(cHy) z‘ﬁ":‘@
Q74 Cl—@-CHz— 1 2 0 R H —CHz—}_!\{*@-@—NHz
975 cr—@-cr«z- 1 2 0 R H —(CHZ)Z-H—E—Q—NHZ
L
976 c:—@—cm— 1 2 0 R H ~CHY C‘Q
AN
P
077 o poHr 1 2 0 R H ~(CRIC
NH
8 o~ ) 1 2 0 R H et
97 c CH,- —CHrl_hi-C
? N
g79 CP‘O’CH;‘ 1 2 0 R H "(CHZ)TQ"C‘O'NH
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Table 1.90
Compd R CH . )
No. R (CHa), chirality R? —(CHz)EES—(CHZ)a.G_RS
f
980 Cr—Q—CHz- R H 0 N-C-CH3
—CHrN-c—< 3
H
P
981 CI—Q—CHZ- R H o _BNC-GH
—(cwz)z—M—@
H
P
982 cr—@—crtz- R H —CHz-l_f\j—C
(HaClN
983 Ci—©~CH2' R H —(CHz)z-}r\j-é:
(HaC2N
L P
984 CF—G‘CH: R H —CHz—i_r\f-c—Q-CHZOH
P
885 CI—QCHZ- R H "(CHz)rﬁ"C‘Q—CHZOH
cr—@—- H— 0 CF3
936 é R H —CHZ—N-C—G
H
@— H-CHy~ 0 CF,
987 CS - H -CHZ—N-C-O
H
CFy
088 cr—@—cm— . H _CHZ_N_E _@
H
P
989 CH,- - —CHo=N-C-
cr—@— Hy H CHz=N-C O-CHZ-Q
P
- - H — )
990 c{_)-oH; e )
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Table 1.91
Compd R>. H,) ' 4
. C — hirali 3 — ),_T_ —06
mpd. (CHy) k m n chirality R (CH, Pl (CHL)TG-R

. P
991 Cl‘@" CH, 1 4 0 - H "(CHZ)Z"C"@

OCH;,

- ] ?
992 cr—@-CHz 1 4 0 H —(CHg)g-C—O-OCH;,
o _FfHs
993 cw—-@—cx—uz— 1 4 0 - H —(CHz)z-c-Q
HaC
994 cx——@-cm— 1 4 0 - H —(CHz)rg—Q,
995 cr—@cm- 1 4 0 - H -(CH,_)rg—Q—OCHa
CH3
996 C"—@— CH;~ 1 4 0 - H —(CHZ);;—C‘N—@
1%
997 cu—@—cm- 2 2 1 - H "'*H"“C'@
CH,CH(CHa);
. o &
998 cv—@—cu-(z— 2 2 1 - H —GHN-C
CH,CH(CHy)a
]
9099 o poHr 2 2 1 - H ~CHN-C
CH,CH(CHy)2
0 OCH3
)
1000 o pjonr 2 2 1 - H ~OHN-C
CH,CHCHsk
o OCH,CH3
I
1001 o Jour 2 2 1 - H ~GH--C

CHaCH(CHy)2
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Table 1.92
Compd. R>—CH — ieali ‘R il
No. R2 ( 2), k m n chirality R "(CHz);Té?(CHg)'q—G"RG
? OCF3
{
1002 o pcm 2 2 1 - H —f»Hr\-c-@
. CH2CHCH,)
0 CHCHy
1008 o )cH- 2 2 1 - H —?wﬁuc-@
CH,CH(CHy),
OCH,4
it
1004 CI-@-'CHZ- 2 2 1 - H - H-ﬁ-c
CHzCl'(CHs)Z OCH3
OCH;
it
1005 m—@—cw 2 2 1 - H ~CHN-G OCH,
CH,CH(CHy), OCH3
0 OCH,CH,
1006 CI—O—CHZ- 2 2 1 - H ——fH—ﬁ-c OCH,CH,
CH,CHCH,)2
o OCH,CHj
1]
1007 o~ pcHr 2 2 1 - H ~CHN-C OCH,CH
CH,CHCH;), OCHCHg
P
- H—N—O—@
1008 c—{ JCHy 2 2 1 - H f
2 (CHz)z"?'NHz
0
CCH
) 2ol
—CH-N-C
1009 c CHy- 2 2 1 - H H
’ (iﬂz)rﬁ'NHz
0
o OCH,CH;
1]
—CH-N-C
1010 cu—< >-CH- 2 2 1 - H H
: (CHa)zG-NH2
0
0 CH,CHy
l
—CH-N-C
1011 c CH,- 2 2 1 - H H
@ 2 (CHa)r G- NHy
(o}
0 OCHy
]
1012 c;—-@-—cm— 2 2 1 . H e

{CHa) G ~NH2 OCH,
0
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;‘><CH2>,— K

chirality

4
R? _(CHZ)—T—p iy (CH,)7-G-RS

(9]
xI
n
1

O
T
)

(9]
X
™

Q
X

o
t

O

X

>
]

[9)
X
5
1

(9]
X
)

9]
xI
I
]

(9}

I
S
1

Table 1.93
Compd.

1013 c{_)-CHr
1014 o~ )
1015 o< )
1016 o< -
1017 o )
1018 <)
1019 o< )
1020 o )-
1021 o< )
1022 o )~
1028 o~ )

(@]
T
™y

0 OCH,
—~CHA-C OCH;3
{CHa)7G-MH, OCH,
0

OCH,CH,

o
[}
- TH-ﬁ-CO—OCHzCHa

(CH2) G~ NH;
0

o  OCH,CH,
n
- H-ﬁ—c OCH,CH3
(CH2)7G~NHy OCH, CH,
(o]

CF;

one gt
“'H

ol
Z—H :

OCH,CHj

—-CHz—g-c—< S—o’cnzcx—la
OCH,CH3
—‘CHz_ﬁ'C OCHchg
OCH,CH;
0 OCH,CH;
—CH2~N-C—©—OCH3
H
OCH,CF3
H
F,CCH,0
OCH,
9 9
—?H—N—C
H
CH, OCHj
CH,CH3
5 ¢
—?H~N—C
H
CH;
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Table 1.94
Compd. R i“
ompd. ‘>— — . g . _
No.  R? (CHR), k n chirality R? (CHZF’RS (CH,)G~R®
OCH
(S) 3
1024 c<_)-CHr 1 - H "f”"?fg OCH,
CHJ OCH;;
§ p _OCHCH:
1025 C'—O'CHz' 1 - H —?H—H-C—@—OCHZCHJ
CHy
" OCH,CH3
1026 Cr—@—CHz- 1 - H —?H-ﬁ-c OCH,CHs
CHy OCH,CH3
(S) ? OCHch3
1027 cr—@— CH,- 1 - H —?H—ﬁ-C—Q—OCHS
CH,
© 0 CH,CF;
1028 c—{_)-CHr 1 - H G
CHy OCH,CF;
©® 9 OCH,CHg
1029 cr—@—cm— 1 - H ~EH IO
CHy
OCF3
s 9
1030 cr—@—cm— 1 - H —?H—ll:"c
CHa
OCH3
s 9
1031 cn——@—cm— 1 - H —gHC
CH,
OCH3
w P
1032 CI—-< >-CH2- 1 - H —?H'{}"C
CHj OCH3
@ 9 CH,CH3
1033 CI—O-CHz- 1 - H —CHNGC
CHa
@ 0 OCH;Z
1034 m—@—cm- 1 - H —?H-HMC OCH,
CHy OCH,
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Table 1.95
Compd. R>—(CH )— . - i
No. R 2)j K m n chirality R _(CH2)5'i?(CH2)a‘G‘RS
OCH,CH
I &
1035 o pour 2 2 1 - H —Cé:l-%-(_h{-C—Q—OCHZCHJ
CHy
@ 0 OCH,CH3
1036 c«——Q—CHz- 2 2 1 - H -(gH—HN-C OCH,CH;,4
CHa OCH,CHg
@ 0 OCH,CHy
1037 o pous 2 2 1 - H —c!;H—ﬁ—c-@-ocm
' CHjy
QCH,CF3
A P
1038 o< poHr 2 2 1 - H ~Ci-prC
CH, OCH,CF,
@ 0 OCH,CH,
1039 cr—@—cuz- 2 2 1 - H l—cém—g—c—@
CHa
OCF3
A P
1040 cn—@—c&-xz- 2 2 1 - H —?H—N—C
CH;,
OCH
G ?
1041 Cl—-@—CHz- 2 2 1 - H ~CHN-C
CH3
Br
1042 cn—@-cm— 2 2 1 - H ~CHz G
HoN
cl
1043 cn—@—cm— 2 2 1 - H —CHz-I_b.ch
HoN
CH3
1044 cr—-@—cu-«z— 2 2 1 - H ~CHy=N-C
HoN
OCH3
1045 cr——@—cm— 2 2 1 - H ~CH~N-C

HoN
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Table 1.96
Compd R>_ : )
No. R (CH2l— k m n chirality R —(CHz)ripRs (CH,) GRS
o o
1046 o< pcHr 2 2 1 - H —CHZ—ECQ
H,N  ClI
o _fHs
1047 o oty 2 2 1 - H —CHZ—QL.C‘Q
HaN  CHs
OCHj
. 1048 cr—@—cx—iz- 2 2 1 - H —CHa—ﬁ‘-c OCH;,
* HZN OCH3
o _fHs
1049 m—@—cr{z— 2 2 1 - H —CHZ—;TCQ
H2N Br

& 0 OCHa

1050 cn——@—c&-z; 2 2 1 - H —fH—ﬁ-C—Q

CH,CH(CH3), OCH3

S P CH,CH34
1051 o< JoHr 2 2 1 - H ~gHC
CH,CH(CHa)2
OCHj

(S)

1052 o< o 2 2 1 - H -TH-HN-E—Q—OCHg

CHyCH(CHg); OCHs,

: ’ OCH,CH

s 9 2

CH,- 2 2 1 - H —?H—EJ‘-C OCH,CHj;
CH,CH(CHa)2

" OCH,CH3

1054 o pcHr 2 2 1 - H ~CH OCH,CH
CH,CH(CHJ); OCH,CH3

(S ? OCH,CHay
1055 ¢ cH 2 2 1 - H —fH—}_hf-C-Q-OCHa

CH,CH(CHa),
CH,CF3

1053 c

(S
1086 o )cHr 2 2 1 - H —?H-}r:}{-g

CH,CH(CH3); OCH,CF3
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Table 1.97 .
Compd R> ' i }Ill4
pe A (CHa); k m n chirality R --(CH2pRs (CHo)eG-R®
OCH,CH
(R) 9 2 3
1057 © CHr 2 2 1 - " 2 _O
"'@" 2 G-ty C
CH2CH(CH),
OCH
s 9 3
1058 @ CHr 2 2 1 - - .
4—-@- 2 H GHAC
CH,CH(CH),
OCF,
s 9
1059 o< o 2 2 1 - H ~Ch-p &
. CH,CH(CHa),
' @ 9 OCH,CHj
1060 o powr 2 2 1 - H —!gH—ﬁ-c—@-QCHa
: CH,CH(CH)a
@ CH,CF,
1061 Cr—@-CHz- 2 2 1 . H -—?wﬁ—c
CHaCH(CHzl2 OCH,CF
© 9 . OCHCHs
1062 cr——@—c;-iz- 2 2 1 - H —gHNC
CHCH(CH),
OCHa
G
1063 cr—O—CHz— 2 2 1 - H ~gHirC
CH,CH(CHa)2
OCF
wm P ®
1064 cr—@-cm— 2 2 1 - H —gHNC
CH,CH(CHa)2
OCHg
A 9P
1065 o o 2 2 1 - H —GHC
CH,CH(CH3)z OCH4
CH,CH
(R) 9 2 J
1066 o~ poHr 2 2 1 - H ~CHAC
CH,CH(CHa2
@ OCH;
1067 c»—@—cr—xz- 2 2 1 . H ~GHN-G OCH3

i
CH,CH(CHa); OCH3
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Table 1.98
Compd. R;>-(CH -k hirali ‘R - il
pd 2\ m n chirality R (CHz)gi-;(CHQ)d-G—Rs
W o _PCHCHs

1068 c CH 2 2 1 - H —CHNC OCH,CH; _

CH,CH(CH3),
OCH,CH,
: A P .
1069 cr—-@—cm- 2 2 1 - H ~CH-N-C OCH,CH,
CH,CHI(CH3); OCH,CH,
1% SCH

~Ch-NC— |
1070 cr—< >—CH- 2 2 1 - H H
’ | IHZOCW@
P H
1071 cn—@—c»qz- 2 2 1 . H "T*W‘C@

1072 o< )

-CH—N—E &
1073 cn—@—cx-iz- 2 2 1 - H HEAS
1074 o~ )

I
1075 c»—@—cnz— 2 2 1 - H it

1076 c

1078 C

~ -
1077 oK powr 2 2 1 - H IH:O-ECHZ b
O
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Table 1.99
Compd. R>—(CH2)j— k m n chirality R —(CH 7"@10 -R®
o g s (el o

0
1079 cr—@-craz- 2 2 1 - H ‘T”‘L"*@

7
1080 cn—@-—cnz- 2 2 1 - H ",**&"@
arocr )
0 OCH,
1081 cr—O—CHz- 2 2 1 - H ‘C”'L”’Q‘““ﬂ
| ocH,
m,ocu;@
1082 o~ pcHr 2 2 1 - H _‘I?H_NE_Q
H
CHy
1083 o~ pcur 2 2 1 - H _‘?H_NE '
CH
cl
1084 Ct—-@—,CHz- 1 2 0 R H -CH2—{:§-C
H,N
NO,
1085 m—@—cm— 1 2 0 R H —CH-;-Q‘-C
HaN
1086 CI—Q-CHZ- 1 2 0 R H —CHmN-C
HoN
: P
1087 o~ )cvr 1 2 0 R H "CHz"ﬁ‘C“(/;O
H

1088 C(_O— CHZ“ 1 2 O R H ._CHZ_‘:}.E—G

N
o
20
X

o F
1089 o )~cHr ~CH2-‘;;-C—(/‘;,©'
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Table 1.100
4
Compd. R — - , i
NoF.) R> (CHa); k m n chirality R -—(CHZPRS (CHo)r GRS

OCH,CH,

1000 o< pcH 1 2 0 R H —ca-»&@
2
H

ci
1091 o< pcv- 1 2 0 R H ~CHaCH 1
H,N
NO,
1092 cr—@—cr«z— 1 2 0 R H —CHchz—ﬁ-C
HaN
1093 o= pcHr 1 2 0 R H ~CHCHN-C
HaN
1094 cr—@—mz- 1 2 0 R H —CHZCHZ—HN-E{;O
H
_ ?
1095 o< JcH- 1 2 0 R H ~crone L9
? F
1096 cr—@-cx-fz- 1 2 0 R H ‘-CHzCHz"ﬁ"C_@/
H
CHa2CH
1097 CH—@-CHZ- 1 2 0 R H __CHzmrhﬁﬁd
H
? Be
1098 o )pcHr 1 2 0 R H _CHZ_&?C_Q_CHJ
9 Br
1099 C"'@"CHz' 1 2 0 R H —CHZ—N-C‘-O—F
H
cl
1100 CI—O—CHZ— 1 2 0 R H —CHz-N-g—Q—F
H
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Table 1.101
Compd. R 4

ompd. — irali |

No{) R>—(CH2); k m n chiralty R —(CHz)ags-(CHa)a'G“Rs

1101 cr——Q—CHz- 1.2 0 R H —CHZ—HNE—Q—CH;,
1102

1103

c
—Q—cu— 1 2 0 R H ?
_CHZ_HN"C CHJ
—@—C
C
o]
C
Ha
= CHZ"
CHj

Br

2
) f
- 1 2 0 R H -—CHZ-E‘-C-G—F

1104

Ci

1 2 0 R H ..CHZ-—’_:T@GF

1 2 0 R H —-cHz—-ﬁ-cﬁ:)—G-CHa

CH

- 1 2 0 R H “CHz"ﬁ'@‘@_No"’

Br

1108 g’;,; 12 0 R H —CHZ—NE—O-CHJ
H

o~ )-cH,
HyC
HyC H
1105 Ho—{_)—CH;
1106 HC—_)~CH;
HyG—{_)—CH;

1107

Hs Br

1109 d—CHf‘ 1 2 0 R H —CHz—ﬁg“@_F

CH,

CHj Cl
1110 Q—CH—;— i 2 0 R H —CHZ—;T@_O_F

CH;

CH; !
1111 N/ CHr T2 0 R H -CHZ—ME—O—CHS

CH, "
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Table 1.102
R R
Compd. >‘(CH2),— m n chirality R —(CHa)t—(CH,)—G—RS
No. R R5 q
& CH
3
1112 QCHZ- 2 0 R H o i d o,
CHs H
9 8r
1113 c—{ )CHr 2 1 - H Ot '@‘CHa
H
9 Br
1114 C"‘@' CHy~ 2 1 ) H -CHZ—N-C—GF
H
o &
1115 o )-onr L H —CHZ—N-C-O-F
H
|
1116 C"@‘CHT 2 1 - H —CHZ—N-E-@—CH:,
' H
o s
1117 o )-CHr 2 1 - H o _@_NOZ
H
CFa
1118 N8 CHy 2 0 R H ~CH —N-E:?—O
H 2 H
o £
1119 H3C5"®"CH2' e 0 R H -CHZ—N-C—Q
H
HyC 0 CF3
1120 CHz- 2 0 R H —CHZ—N-C—O
OCH,4 H
H;, ? CF3
121 ohr 2 0 R H _CHZ_,}\;C_O
H 0 CFa
1122 (wC)zcwb-CHr 2 0 R H “CHz"'ﬁ'C"O
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Table 1.103
Compd R! 4
No. R2>-(CH2)1— k m n chirality R’ "(CHz)b‘zs'(CHz)'{G‘Rs
) : CF
1123 C“2 1 2 0 R H 9_@3
- ~CHzN-C
1124 ozx‘,\c}_ 1 2 R &
[ p—CHz 0 H —CHZ—N’-C—Q
H
l? NOz
1125 c"‘@’CHz- 2 2 1 - H "c”’ﬁ’c’gg
c—«zoc:-az@
9 NQ,
1126 o~ )CHr 2 2 1 - H "TWCO_B'
0420CH2-©
1127 o< )CHr 2 2 1 - H -*-*:,*géq;a
CHzCCHzO
CFy
1128 o< JycHr 2 2 1 - H 'CWCQ
F
c-vzoc»-ca-O
o &
| -
1120 o por 2 2 1 - H _T”"WQ'
CHZOCHZ-@
'. ? Br
1130 o ponr 2 2 1 - H 0
G-(zOCH{C}
Ct
1131 c»—O—CHz— 2 2 1 - H e d
c«,ocm«@
? CFy
1132 o< )i 2 2 1 - H ﬁcl}wc_Q
mzocnz-@
HeC 0 CF3
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Table 1.104
R 7
Compd. CH— & n chirally R —(CHolyt—(CHp)G-R®
No. R RS
H3C 0 CF3
1184 HsC CHr 1 0 R —CHZ—N-C—@
HyCO H
( 9 CF3
1135 CHy 1 ¢ R —CHN-C
NO, H
( P CF3
1136 CHy 1 0 R —CHZ—N-CO
HyCO H
( CF3
1137 obCHz— 1 0 R —CHZ—N-@—@
H
Br
? CF3
1138 C@-CHZ- 1 °c R "CHZ‘,TC"'O
o _fFa
1130 { H—orr 1 o R —caz—ﬁc—{j
0, 0 CF,
1140 CHgz- 1 0 R —cHz—ﬁ-c—O
0,N
Y o £
1 0 R ~CH— _Q
1141 CHz_ CHz~N-C
CFa
CHz R
1142 7 1 0 R —CHz—-h}-C@
O Yol
1143 o D 1 0 R —CHz—N-C—O
D—Gi CHr H
HsC 9 CFa
1144 CHy 1 o R “CHz'L}“C‘O
H,CO
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Table 1.105
Compd. R’ ) : il
ONOL.D . R>_(CH2)j— n chirality R? -(CHZ)‘p—,i?(CHz)q—G-RG
HJC ? CFa
1145 H,C CHg~ 0 R H _CHZ_MC_@
NO, Ho=
o _fFs
1146 O-G*zo"D‘C“f 0 R H —CHZ-&«'-C-@
. o _FFs
1147 ety otr ° R : ~CHr 28
C )-CHr 0 CFa
1148 8 ¢ R H —CH;—N-C-O
H
CHs OCH,CH
1149 Q—CH; 0 R H —CH~N-C
CH, H
s o _ FHCHs
1150 ey 0 R H —CH-;-N-C-O '
: CH, ;
HJ P CF3
1151 L ) CHe 0 R H _CHz—l_rsi-(l:-CHz-@
CHy
Ha % F
1152 N 0 R H “CHZ“Q"C—(/N\,@/
CH; "
Hy PN
1153 Vel 0 R H _CHz_i—h{'C_(l\:@/
CH, :
Hy ? CH,
1154 S ) CHr 0 R H ~ORlY C‘@
CHs ;
H3 9 = CH3
1155 b ) CH 0 R H _CHZ—»'?LC_Q
e F1C
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Table 1.106
R 4
Compd >—(CH2 n chirality 'R? —(CHZ)D—F?-;(CHZ)Q—G—RG
rR> .
H,
C(CH
1156 K;'CHz‘ 0 R H —CHg~ MC"@/( >
CH,
CHy
SCH
1157 5./ CHzr 0 R H ~CHy~ NC—CT ’
CH,
CH, o1
1158 g?‘CHz‘ 0 R H —CHZ—HN-(IJ
CH; HaN  CI
CHjy OCHg
1159 » p—CHz- 0 R H —CHy N—C OCH,
CH, HsN  OCHj
CH, CHa
1160 S /) CHy 0 R H —CHN-C
CH3 HzN Br
1161 H;CO—‘— §)—cHr °c R : —Chz~ {}"C'@
CH3 ? CF3
1162 HJCO—O—CHz— o R H -—CHZ—N-C—@
HyC ;
0 CF3
1163 H;Cobvcm- 0 R H —CHz—ﬁ-C-@
Ho 0 CF3
1164 Haco—b~CHr 0 R H _CHZ_&,_C_@
0 CF3
1165 &O Q CHe 0 R H -CH:-N-C—O
o H
5 0 CF3
1166 Haco-b—cm— 0 R H _CHz_Hm_Q
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Table 1.107
Compd R>. )
No. g2 (CHelm  k m n chiralty -(CHJP'ZRCHQ);G-RS
1167 o _)~CHr 2 1 - H P SO_C'
' —CHZ—'N‘C
H
c CFq
1168 H:_'}-—CHZ- 1 o R H _CHz_ﬁg _@
H:o-q,[FLF o CF3
1169 £ Non 0 R H _CHz_ﬁC_@
H 0 CF3
1170 @:}.CH? 1 0 R H o _O
CHy
1171 o p-cHr 1 0 R H _CHz_ﬁg _@_Br
? OH
1172 o )-ctr 1 o R H _CHz_ﬁc_(;@/
. H
% OCHj
1178 o~ _)cHr 1 o R H ’C“z“tfc'@ij
H
?
1174 cn——@—cm— 1 0 R H -CHZ-—ﬁ-c
H,N
CH,
1175 wol p-chr 1 o R H _CHZ_HME e
? OH
1176 HJC—Q—CHf 1 0 R H -CHz—ﬁc—{hPEj/
Q OCHj,
1177 Ho< )~CHr 1 0 R H ~ereped Y
H
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Table 1.108
1 4
Compd. R — ial ' T
mp R2>—(CH2), n chirality R —-(CHz),;i;(CHZ)q—G—RG
H,N
NO2
1179 o~ )~CHr 0 R H ~CHypC
HpN
f
1180 H;,C—@—CH;— 0 R H —CHz-ij‘{:@
H
CH,
CHs
‘ CHo~
CH; H
CHa ?
OH
1182 N - o R H ~CH2-§C-(/N\,©
CH; H
CH, 0
OCH
1183 3’:}-%- 0o R H —CHz—g;c-{:O i
CH; H
HJ P
1184 gﬁcm— 0 R H *CHz‘I_f‘f"C‘{j
CH, HN
H, NO
1185 = - 0 R H ~ChzN-C
CHy Ho N
Hj ?
1186 ’g’:/gcm- 0 R H ‘CHZ‘E":@
CH; :
CHa
i P
1187 w@—% T - H "CHz‘hN'C—O_Br
0 OH
1188 o )~CHr T H "CHz_ﬁcw
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Table 1.109
Compd. R ' 4
mpd. R2>—(CH2)1‘_ k m n chirality R -(Cszrgs—(CszG‘Re
1189 o< )CHr 2 2 1 - H "CHZ_ﬁLg—(N:@/OCHJ
H
1190 o< )oHr 2 2 1 - H _CH"—HMEd
HoN
CH, CFj
1191 z} CH- 1 2 0 R H ‘CHZ_&LE‘Q
CH; F
CH,4 CF3
1192 Was 1 2 0 R H -CHz-—N—g—Q—F
CH, i
CHa,
OCF,3
1193 \ )—CHg- 1 2 0 R H -cHz—N-g—@
CHs "
CH CFa
1194 5 )CH~ 1 2 0 R H TOHNC
ehie FyC
Hj Br
1195 v )—CHj- 1 2 0 R H -—CHZ-—N-E—@
CH; "
Hj NO,
1196 o 1 2 0 R " -CHz"“g'@
CHj "
CH; CFq
- P
1197 Y- 1 2 0 R H "CHZ'{TCQ
CH;, F
Ha ) Cl
1198 g~ 1 2 0 R ) ‘C“z“““g'o
CH, "
H, ﬁ) CHa
1199 o1 2 0 R 4 “CHz‘N'C_O
CH; "
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Table 1.110
Compd. R ' 4
omp >—(CH2), k chirality R —(CHZ)E,—T—S-(CHE);G—RS
R
CHy cl
1200 Y )—CHy 1 R H ~CHN-C
CH; cl
CH;§
1201 5 CHa 1 R H —CH -N-g‘d-F
] 2
CHy ;
CH3 CF
- ) 3
1202 /—CHz 1 R H -CHz—wg%j
CH; :
OCF
1203 HJC_@—CHZ— 1 R H ~CH,— N‘E—Q )
CFa
1204 H;,C—@—CHZ— 1 R H —CH=N-C
FsC
Br
1205 o< _)-CHr 1 R H —CHZ—N-E—@
H
NO,
1206 HC< )-CHr 1 R H —CHz—N-g"Q
H
o _OFs
1207 o )-CHr 1 R H TeRl C‘Q
F
o _F
1208 Ho—{ )-Chr 1 R H -cuz-»c—@
H
o g
1209 HaC‘O—CHz" 1 R H —CHg—N-C‘O
H
o &
1210 He{ )~CHr 1 R H ~CHr it C‘Q
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Table 1.111
Compd R>— CH ‘ )__Ti
No. R (CHy); k m n chirality R? —(CHszS (CHo)-G~R®
1211 H;,C—@—CH 1 2 0 R H CH r\g 7\ =
. —-— 2—L
H ——
CF,
1212 HC{ pCh~ 1 2 0 R H e N_(?:?%}
~
H
9 CF,
1213 C'-@-CHz 2 2 1 - H —CHz-ﬁ-c‘Q
F;C
? CFa
1214 o< JCHr 2 2 1 - H —CHz—N-CQ
H
F
Cl
1215 o poHr 2 2 1 - H ~cHepG
Cl
1216 o< pcHr 2 2 1 - H _CHZ_&E ‘d‘:
H
? CFr3
1217 o< _pcHr 1 2 0 R H -caz—ﬁc—Q
C!
? CHj
1218 c~—©—CH2- 1 2 0 R H —CHZ—E—C‘Q
F
CH3
1219 o< ycHr 1 2 0 R H _CHZ_M@_@_C‘
H
|
1220 o< pcr 1 2 0 R H ~CHE G
HaN
P
1221 CI—@—CH 1 2 0 R H ~CHyN-C F
HaN
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1

’_ﬁﬂ'

Compd. R —_ - .
NoF.) R?>_(CH2)' n chirality R —(CHZ}‘?&?(CHZE-G_Rs
{ CHy
1222 o< )-cHr o R H —CHy o]
H
—(ﬂj
O
1223 ¢~ )-CHr 0o R H ?
onr )
NO,
1224 o )-ChHr 0 R H U
HO
? CF,
1225 Hi0~_)—CHr o R H —CHZ_E:TC-Q
ci '
0 CHg
1226 Hc—{_)—CHr 0 R H —CHz—E-C—Q
F
CH3
1227 o )~Chr 0 R H _CHz_ﬁcﬁ o
}
1228 H,C~_)~CHr 0o R H ~CH NG
H,N
f
1229 WG~ )~CHr o R H ~CH G F
HaN
Q CHa
1230 H;,C—@—CHZ- 0 R H -—CHZ—ﬁC—(/h:Ir
H
Q O
1231 HiC CHy 0 R H P O
"CHZ_N‘C
H
NOs>
1232 H,C CH,- 0 R H -cnz—ﬁhc
HO
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Table 1.113
R il
CoNn;[i)d. R>'(CH2),— k m n chiality R -—(CHa)p—li?(CHz)a-G—Rs
Hs 0 CFy
1233 '\ )—CHg~ 1 2 0 R H —CHZ-L.'—c—Q
CH, Ci
CH; 0 CH3
1234 g?—CHz‘ 1 2 0 R : H —CHZ—HN"C—Q
CH; F
CH; CHgy
1235 Q“CHT t 2 0 R H —CHZ-N-C-Q—CI
CH, "
CH, '
1236 L p—CHz 1 2 0 R H "CHZ_HN'C
CH, HaN
CHs 0 '
1237 bQ % 1 2 0 R H "CH"‘—I‘TCGF
SH, H,N
CHs o CHj
1238 St~ 1 2 0 R H paxiats
. H
CH,

0,

H; Q
1239 " )CH- 1 2 0 R H o 2
-—CHz—-FI\{-C—< §

3,
LS
e
i
[ §

N
o
D
T
Z
(]
nN

1240 ~CHzNG
CHs HO

CF3
1241 Cb—@-CHZ- 2 2 1 - H —CHZ—E‘-C
Ci

? CH;,

1242 c»—-@—cm— 2 2 1 - H —CHz—ﬁ-C‘Q
F

P CH3

1243 o _pcHs 2 2 1 - H e §_C,
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Table 1.114
R 4
C°N”;Pd- R;>‘(CH2),'— k m n chiraliy R —(CHg)%s—(CHz)—;G—RB
l
1244 c»——@—cn—t2~ 2 2 1 - H ~CHz=N-C
' H,N
f
1245 c»—@-cnz- 2 2 1 - H ~CHp-C F
HaN _
? ~CHa
1246 o< )-CHr 2 2 1 - H ~crigy (T
H
=0
c CHy~ 2 1 - H
1247 o _)-CHr 2 _CHZ_}?@ I
9 NO,
1248 o poHr 2 2 1 - H -—CHZ—E-C‘Q
HO
9 NO,
1249 o< poHr 1 2 0 R H _CHz_ﬁc_Q__C,
0 NO,
1250 Hac—@-cm— 1 2 0 R H —CHa—ﬁPC—G-C'
H3 ? NOZ
1251 + )—CHz 1 2 0 R H "CHZ—L“{LC'@_C'
CHj4
?
1252 c»—-O—CHz- 1 2 0 R H --CHZ-—L\{&c—<;>-CH(c:HJ)2
Q i
1253 H;C—Q—-CHZ— 1 2 0 R H —CHz—ﬁ‘C’@‘CH(CHJ)z .
Hj ?
1254 Y )~CH~ 1 2 0 R H —CHz—ﬁc—Q—CH(CHs>z
CH;
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Table 1.115
Compd R>_ )
o . CH,)— hirali ‘"3 — -n6
No. R (CHa); n chirality R (Csz—‘t—pRs (CHp)-G-R
P Br
1255 o _)-CHr o R H ~oHpyy ¢
H,N
Br
1256 HC_)-CHr 0 R H ~orpyrd
H N
CHs Br
1257 N\ CHz 0 R H —CHZ—;:LC
CHy HoN
ci
1258 H3C CHz~ 0 R H —CHz—ﬁ-c
H,N
CHa Cl
1259 QCHZ‘ 0 R H —CH~I-C
CH, HoN
o _PCHOH,
1260 HC CHy- 0 R H ~orrrS _@
Q CCHa)
1261 c»—@—caz— 0 R H —CHz-t{Cﬂ
HaC
Q A~ CCHa)k
1262 H;C—@-CH:— 0 R H —CHr—it C‘g
. HyC
H3 ? =~ C(CHJ)J
1263 ) )—Chr 0 R H -CHz—,ﬁ*C—Qg
CH3 ' HJC
P~
1264  c—{_)-Chr 0 R H N
HiC
? —
1265 ch—O"CHz“ 0 R H ~CHNCh
HC
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Table 1.116
Compd R>. . '
No. R (CH)— & n chirality R? —(CHZ%(CH?_}Q—G—RS
H,y
) CHy P~
1266 g{} 2 1 0 R H S §0(©
CH3 HC
? OCF
1267 o )CHr 1 0 R H ~oiye Y
H
cl
1268 o pCHr 1 0 R H ~CH-C
H;CO
? Br
1269 o< )orr 1 o R H —CHZ—HC‘Q
: HG
ci
1270 o _)-orr 1 o R H ~Hr -6
HO
NO,
1271 cr—@—cx—zz— 1 0 R H _CHZ—?‘{LCP—O_F
? OCF,
1272 1o p-CHr 1 0 R H -—CHz—QLC—@/
H
cl
1273 HayC CHr 1 0 R H —CHz—}r_\l‘-C
_ HyCO
' Br
1274 Hac—O-CHz- 1 0 R H -CHz—HN-C
HO
ci
1275 H;C—O—CHZ- 1 0 R H —CH~N\-C
HG .
o o
1276 MG )-CHr 1 0o R H —cwz—gc—O—F
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Table 1.117
Compd R 4
mpd. [7CHI= k m o chiralty R —(CHZ%S (CH) G-RE
Ha %
ocC
1277 Y- 1 2 0 R H Rixiat O -
CH;, ;
CH; c
1278 Q’CHz- 1 2 0 R H ~CHIC
- HyCO
CH, Br
1279 Y )>CH- 1 2 0 R H —CHzN-C
H
CH, HO
CH, Cl
1280 gf/}‘ Ch- 1 2 0 R H ~CHNC
CHj HO
CHj
L o _NO:
1281 e 2 0 R : “CHz—”C'Q'F
CHj, "
? y OCF;
1282 o pcHr 2 2 1 - H "CHFHC_@
H
Cl
1283 C‘“‘@CHZ- 2 2 1 - H TORe
H,CO
. Br
1284 o )pcHr 2 2 1 - i e
HO
Cl
1285 o pcHr 2 2 1 - H e
HO
CF,
H,C ?
1286 ewo{p-ow 1 2 0 R A ‘CHZ"FTC"Q

CF3

NOz ?
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Table 1.118
R : 4
CoNrr;;.Jd. R? (CHa)— n chirality R —’(CHz)E%(CHg)q—G—RS
H CFj
1288 H;C CHy 0 R H —CHZ—Q‘-C 7\
CH; OCHy;
1289 Q‘CHT 0 R H ~CHz=N-C
CH; H,N
CHa CHa
1290 r,«/ CHz~ 0 R H -—CHZ—{:}-C
CH; HaN  CHj
1% CH;,
1291 H;,C—@—CHZ- 0 R H ~CH‘°'_ELC-€:©/
CH3
1292 Hc<_)-CHr 0 R H ~CH Iy
HzN Br
0 CF3
1293 H3C—®—CH2- 0 R H _CHZ_&‘LC_Q
F
0 CF4
1284 H:;C"Q—CHz' 0 R H "CH2—{:';'C_C§_F
: Q C(CH3)a
1295 H3c—©—CH2' 0 R H _CHZ_HNC__@(
? SCH;y
1 296 HgC CHZ" 0 R H '—CHZ—{};‘C-—@/
~CHs
1297 H;C—@-CHZ- 0 R H "CHz',.‘\fC_Cc:
FaC
HJC 9 CFJ

Br
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Table 1.119
4
Compd. R (CH~ k m n chirality R —(CHz)gi-(CH?_)a-G—F{S
No. R RS
H,C
1299  HC ch 1 2 0 R H —H m_@
H,CO
OCH;

1300 HJCO—O—CH; t 2 0 R H —CH N

OCH; .
1301 H;CO—O-CH{- i 2 0 R H ~CHyyyC
H,CO .
: HiG CHa
1302 Haco—Zj-C_Hz- 1 2 0 R H B
HsC
1303 HscObCHz- 1 2 0 R H -

2

&
5 o
-
no
o
oy
I

CH

1304 (Vo

1305 g 1 2 0 R H G

HaCCH3 .

HaC
1307 H;Co‘b—CHf 1 2 0 R H ~CHz N
1308 @‘C*ﬁ' 1 2 0 R H B _@

cH 1 2 0 R H ~CHg~ NC—O

2al
Sa3
g
g
- @
20
nial
el

1309 H,C

X
I
i :
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Table 1.120
Compd R>_ ' 4
No | ge (CHa), k n chirality R? —(CHz)gz—s-(CHe)q—G-Hs
HJC CF3
1310 HOb—CHz- 1 0 R H —CHZ—N-E—Q
H
0 CF
1311 o 1 o R H g _@ A
2 B 7
H
I CF3
1312 @_CH - 1 0 R H —CHz—HN"E—@
8r CF3
1313 @’CHT 1 0 R H -CHZ--HN'-@—@
o CF
1314 ZND'CHT 1 c R H —CHz—N@“@ 3
H
" o _FFs
1315 CT\}-CHZ- 1 0 R H -CHz—N-C—Q
. H
" o _FF
1316 . chye ] 0 R H *CHz—ﬁkc—O
o, o _FFs
1317 on 1 0 R H “CHz‘L‘rC‘O
9 CFa
1318 c CHy 1 0 R H —CHZ—HN-C—@
0 CFy
1319 C:@_CHZ_ 1 0 R H —CHz-}h_‘i"C—@
0 CFy
1320 4 T 0 R H —CHz—ﬁ-C—@
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Table 1.121
Compd R! ' }11{4
No. . R2>—(CH2),-- k m n chirality R? —(CHzpés(CHZ)EG—RS
Br
1321 C'—O—CH{‘ 1 2 0 R H —CH;&E—@-C!
Cl
1322 C*‘O‘CHZ‘ 12 0 R H —CHZ—HN-E—@—CHJ
|
1323 o< pcnr 1 2 0 R H —CH;—E—E—G—CI
o s
1324 Ct——@-CHz— 1 2 0 R H —CHz—ﬁ-CQ
HJ
1325 c CHz~ 1 2 0 R H - v v
P—O—- z CHg—HN-C—Q—C—Q
. !
1326 o< pcHr 1 2 0 R H ~ChH i
HG
CHa
13827 o< pcHr 1 2 0 R H ~CH ) C
HaN
? Br
1328 H;C—@—CHZ— i 2 0 R H e, —Q—cf
o O
1320 He< pcHr 1 2 0 R H —CHz'ﬁ'C‘Q‘CHS
0o
1330 HCe<{ JcHr 1 2 0 R H —CHZ—N'C‘O‘C'
: H
CHa
1331 mo{ yohr 1 2 0 R H ~CHy-G
HO
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Table 1.122
R! )
CONH;F?é- F!2>—(c:H,g)j— k n chirality R —(CHz);,-g;(CHZ)Q—G—RG
f P
1332 H3C—©“CH2- 1 0 R H -CHz—ﬁ*C-@-C—Q
0 |
1 333 HJC_Q_-CHZ- 1 O R H “CHz";\_{:"C“Q
HO
CHg
1334 HJC—Q—CH{- 1 0 R H —CHz—l_I\:-C
H,N
£ ? Br
1335 g?*c’”*z‘ 1 0 R H -CHz—Nc—O—CI
CH :
£Hs 0 Cl
1336 S/ CHe 1 0 R H -CHZ—N-CO—CH;,
CHy :
CH
0 1
1337 Ny CHE 1 0 R H —CHZ—-N-CGCI
CHj :
Ha 0 CHj
1338 K§~CH2- 1 0 R H —CHg—ﬁ-C@
CH; HO
" ? 8
) CH— — —
1339 zg' 2 1 0 R H CH; {TC—@_C
CH .
Ha |
1340 g%-crfz- 1 o R H ~CH
CH HO
Hy CHa
1341 E/SCHZ- 1 0 R H ~CHrN-C
CH HoN
9 Br
1342 C*—O-CHz' 2 1 - H —CHrfg‘-C-O-Cl
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Compd. R>_ CH,)—
No. R (CFa)

'R:‘

4
— —~n6
(CHzrj—pRs (CHo)5G-R

1343 o—{_)-CHr
1344 C"@'CHT
1345 o~ )~cHr
1346 o )~CHr
1347 c<_)-orr
1348 Ho~_)-CHr
1349 Y )-Che

1350 o )-CHr
1351 o< )-cHr
1352 Mo )-CHr

Hy
1353 f;cHz-

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

0 Ci
~CH —N-C-Q—CH
2 H 3
0 !
-'CHZ—A.'-C-G—CI
H

CHs

&
"CHZ—N"C
H

HO

._.CHz_.N-C
H
HO

—CHz—r\Lg—@/
H
P
—CHZ—N-C—g
H
?
""CHz‘"N‘C—(/S\,,r
H

CHj

CH3

CHj
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Table 1.124
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Compd. R>. CH,)—
No. R (G

-

R4
—(CHz)p—Fi?(CHz);G-Rs

1354 o _)—cH
1355 COCH
1356 e~ )—CH

1357 Q»CH
1358 CP<C:>-CH

1359 f/}c

1360 N/ CH
1361 H;C—O—CH

Ha
1362 g/}CH

1363 as

1364 H;C—O—-CH

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

o r
-°*=*¢r3‘{:§

i
Fo
o)

CN
H
H,N
9 CN
oy
H
HaoN
CN
"CHz“N'C
H
HoN
CN
H
HoN

P
o)
H
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Table 1.125

R! '
Compd. >—(CH2),~— k m n chirality R®

No. R

4
—(CHZ);%(CHz)q—G—RG

1365

1366

1367

1368

1369

1370

1371

1372

1373

1374

1375

23,
L
I

™

\
O"XN""0 O
& & &L

O
I
N

T
(%)
0:
0
T
)

5 b

X

T
(%)

i O:
O
o
™

I
(=)
(@)
O
€I
'}

HC

(9]
I
o

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

H
HyC

H
—-cr-lz—ﬁ-c:—c>—01-r3

? CF3
.y O
H
OCH,CF,
H
FaCCH,0

" Br

f
—CHZ—HN-C—(/J

e
—CHz—ﬁ-g—O '

_mz_ﬁﬁ’ e

=
-CHZ—MC—GC'

H
P QC Hzc F3
\

"'CHZ— N-C

H
F3CCH,0

Br

'Y
—CHz—HN-C—Q/
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Table 1.126 -
Compd. R>—((:Hz)j— n chiralty R —(CH )—Ti(CH Je-G-RS
No. R 2Ppgs e
N
1376 HG—_)—CHr 0 R H 0
-CHZ—N-CO
H
1377 H;C—@—CHZ- 0 R H 0 Q
~CHNC Q
H
CHs
1378 /H 2 H —-CHz—l:J-é—-@-CI
CH3
CH, OCH,CF;
1379 n )—CHgp= 0 R H —CHNC
CHs F3CCH,0
CH; 0
- Br
1380 ~N CHz 0 R H ~CH,—N-C /l
CHs " _g
CH, P S
O§II
1381 N aiss 0 R H ?
CHJ "CHZ—HN"C
& r
1382 N )-cns o R : p
i ~CHr e )
o _FF
1383 C*—@—CH? 1 } H —CHz—l_h.{*-C—@—Cl
1% : Br
1384 c—{_)-ChHr 1 - H “CHZ"PTC'g
- 0
1385 C CHgs- 1 - H :
2 —CHZ—HE_G
1386 Cl-—< >—CH- 1 - H
2 —O"{Z—Mg O
H
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Table 1.127
Compd R’ ) 4
No. . R2>_(CH2)1 k m n chirality R —(CHZ%(CHZ)Q—G—RG
CHg,
1387 Q—wz— i 2 0 R H -CHZ-M@—dA
CH, ok
CHy * C
(CHa)
1388 N )—CHg 1 2 0 R H —CHi C‘q
!
CH; P
1389 Y Ch- 1 2 0 R H -—CHz—ﬁ-é-QN
CHg : N
H3 CHJ CF
3
1390  HiC CH 1 2 0 R H —CHz—t\Lg _@
HaC CHy' H

Ha o SR
1391 b 1 2 0o R H i _‘
HsC CH; CHzN-C )

C P CF3
1392 H,.,c@cm— 2 0 R H —CHz_{j{'CO

CFy

1393 H_,CCHZ-—O—CHZ- i 2 0 R H —CHZ—N-E—Q
: H

0, . ' 0 CF3

1394 ™\ 1 2 0 R H _CHZ_',:LC_Q

CF3

.1 395 HzC=CH—O-CH2- 1 2 0 R H "CHz"ﬁﬁC)‘@
(D 0 "
1396 1 2 0 R H
HyC Q CHy —CHN C'@

CF3

B ?
1397 B_@_CHZ_ 1 2 0 R H _CHz_ﬁhC_O
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Table 1.128
4
R - : ) Il
CONFTCI)F'Jd- R>_(CH2)j— k m n chirality R® —(CH, pls (CHo)yG-R®
c y CFs
1398 cr—b-gf:— 12 0 R H —CHZ—!I};-E
?Ha ? CF:!
1399 CQ—Q—CH’— 1 2 0 R H Ol _@
cl "

Hs
1400 CO—O—EH— 1t 2 0 R H —CHZ—HC‘@

Q Ci
1401 Ho )c#~ 1 2 0 R H el
H
| OCH3
1402 Mo ponr 1 2 0 R H A OCH,
. HaN  OCHaj
Q =
1403 o )pohr 1 2 0 R H _CHZ_ﬁC_@N
R =N
1404 wo{ )cHr 1 2 0 R H —caz—ﬁc—@
~CHNC—
HaC cHr 1 2 0 R H LR N
1405 Mo~ )—CHs »
? CH3
1406 o _)oHr 1 2 0 R H _CH2_§C_<{
CH N—g B
Hic— )~CH~ 1 2 0 R H BRI W
et 3 2 H,CCH,S
Q=
1408 H;C—@—CH;- 1 2 0 R H —CHZ—S-C_Q
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Table 1.129
Compd R! . *
No. R2>‘(CH2),"‘ k m n chirality R —(c]-izy—rf{—p{:l‘5 (CHp)- GRS
CH,
1409 H0—{_)~CHy 0o R H _CHZ_?‘F?C? ~
CH;
1410 g‘f}'cm— 0 R H et O
2
CHs H
a
1411 c»—@—CHz— 0 R H TG e
HyC~ G- NH
Cl
1412 HC—< >—CH- 0 R H ~CRHy~N-C
’ : H;,g-%:—M-i
Q
CH; c
1413 s 0 R H —CRete
CH H_',C-%:-M'l
3 ]
? o]
1414 ¢ CHs 1 - H ”CHZ“”C‘O
@ 2 H,g-cu:-m
(o]
SCN
1415 ce-—@-—cr-lz— 0 R H —CHz—ﬁ‘-C
HyN
SCN
1416 H,C CHz~ 0 R H —CHZ—{:LC
HaN
Hy SCN
1417 g}-cm— 0 R H ~CHz-C
CH, HaN
SCN
1418 cr—@—cr-iz- i - H ~Chy-N G
H,N
SH
1419 o< )-CHr 0 R H ~CH G
HaN
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Table 1.130
Compd R! ) il
Nol? . F{2>_(CH2)’— n chirality R? —(CHz)E,—Rl—s—(CHZ)q—G—RG
SH
1420 H;,C—@—CHZ- 0 R H -—cm—.:c
HaN
CH, SH
1421 Q’CHT‘ 0 R H —CHz—ﬁ-c
CH, HoN
SH
1422 o )~CHr 1 - H ~CHymC
HoN
1423 cr—-@—crx- 0 R H ? Q\C—Q
2
—CHz—'l\_{-C—O
Q‘c
1424 HaC CHy 0 R H
CH; Q\C
1425 ﬁ}%— 0 R H 0 _@
—CHZ—N'C
CHj; H
Q‘c
c CHy 1 - H
1426 o )—CH; _CHZ__&LE !
Br
1427 o )—CHr 1 - H ~CH )G
HJC—NH
Br
1428 o )—CHr 1 - H ~CH i C
(H3Cl2N
0 cl
1429 HCoH0-{_)-cHr - H ~CHNC
HoN
cl
1430 {’_‘Q‘ che - H —CHNC
o HoN
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Table 1.131
Compd R! : *
. CH,)— irali _
No. R2>‘( 2); k m n chirality R3 (CHZ)—i-pRS (CHp)-G-RS
Br
1431 "'bCCHzO—O‘CHz" - H —CHZ-N.(';
H
HoN
Br
1432 C@' CHe - H ~CHz=N-C
o}
HaN
fo) o]
1433 HCCH0{_)-Crr - H ’c”r;TC;Q
Tenel -ccrcry
1434 H;CCH;O—@-CH;— - H _c”’"'?ch
N‘cn:—@—ocn—u;cr-h
cl
1435 HJCCHZ—O—CHZ_ - H _CHz_ﬁ_C
H,N
Cl
1436 (PbC)zCH—Q—G—(z- - H "CHZ-{‘::'C
HaN
Ci
1437  RCICHAO~_)-Ci - H ~Chyp-C
H,N
P Br
1438 H;,CCHZ—Q-CHZ— - H -CHz*l_fTé
H,N
Br
1439 (P‘hC)zCH—O‘O-{r - H —CH2_I_'\{'C
H,N
Br
f
1440  HCICH,), CH,- - H —CHz—l_r\{‘-C
H,N
8r
P
1441 H;CS——@—CH; - H _CHZ-:TC
HoN
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Table 1.132
Compd R . :
ompd. R2>--(c;}-{2)l k m n chirality R —(CHz)ijS' (CHz)g-G-R®

o o]

1442 oo~ _p-cHr 2 2 1 . H 'c“"i‘«“c”'h{@

9
1443 (&,C)zcu—@—mf 2 2 9 . H -car:cm{
g
1444  weowpo p0tr 2 2 1 - ’ 'CHr;‘_;‘C;éj
o
1445  woom< pcHm 2 2 1 - H ~err
ey
1446 (l-bC)zCH—Q-CHZ- 2 2 4 . H —CH;-;:-CHN
¢
1447 H;C(CH,)zo—O-Q-qz_ o 2 4 ) H —mr:'hc’_p

(o]
] -cwaﬁ{’;
1448 H3C5—©—0H2 2 2 1 - H H My

CHy SCHy
CFs
1449 H;,CCHZ--O-CHz- 2 2 1 - H _CHZ_N_g_@
H
o £
1450  (soncn{_p-oir 2 2 1 - H —CHz—ﬁé—Q
CFs

1451 (HCCHy) zN_O"CHz" 2 2 1 - H —CHZ_N'EO
H

CF,

H
P
1452 cho-%}»cm- 2 2 1 - H -CHz"ﬁ'CG
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Table 1.133
Compd R' - ‘?4
mpd R2>_(CH2)'— k m n chirality R® "(CHz)'T"'pRs (CHo)gG-R®
CFy
1453 HJC(CHZ)ZO-‘Q—G‘{ 2 2 1 - H —CH —N-E‘G
2
H
CFj3

1454  woeoof p-cir 2 2 1 . H _ CHZ_&@_@
HyC 0 CFs3
1455 che 2 2 1 - H —CHZ—HMC—Q

CF3
1456 O‘Q‘C“f 2 2 1 - H P
Ci
1457 (A oty 2 2 1 - H ~CH G
HoN
_ HyC o
1458 Ho_b*CHz‘ 2 2 1 - H -—CHZ—HN-C—O
HaN
9 Br
1459 (HJC)ZN—Q—CHZ- 2 2 1 - H ~CH;~N-C
HoN
HaC ' o
1460 ““b"’”f 2 2 1 - H —CHZ—HMC@
HaN

o I

HyC —CHr:éd
1461 e 2 2 1 - H ot
CH OH

o}
H;C —CHz—N'(IZ‘Q
. H
1462 Hob‘CHz_ 2 2 1 H o
1463 co—-@—cm— 2 1 1 - H "CHz"N'gO
H
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Table 1.134
Compd. R2‘>. CH,)— T " a3 R
No. R (CHy) n chirality R —-(CHz)b—i?(CHz)a_G_Rs
OCF
1464 o )-Chr i " N _@ 5
2
H
CFy
1465 cr—@-cm— - H ~CH=N-C
F3C
Br
1466 o )Chr ] H el
H
ol
1467 CP@—CH,_— - H —CH2~—N-§ _O
H
NO,
1468 CF—@—CHz— - H —CH;—N—E—C}
H
0 CFj
1469 CF—@—CHZ— - H _CHZ_ﬁLC_Q
F
0 cl
1470 C*—@—CHz‘ - H —CHz—lr:.“-C—Q—CI
1471 C*—@‘CHz" - H —CHZ—-E‘-E—< §—F
HJ ? CFa
1472 M )—cHy- R H —CH;—N—C—Q
S H
B 9 CFJ
1473 [ -cHr R H —CHz—r\Lc—Q
H
@ | 9 CFa
1474 é—cr&,— R H —CHz—b.‘-C-O
H

O
I
[N
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Table 1.135
Compd. A ' )
ompd. — - _
No. R2>(CH2)’ k m n chirality R? (CH; pF!{S (CHg)q—G-RE’
¢ CF
J
1475 ' o R H ?
\%'CHT —CHZ—HN-C-Q
B 0 . 0 CFy
7e To-ene " ~ony oY
8 CH; N-C
B~
1477 0 R H
[_)—CHr ~CHN C@
. o 0 CFa
g, il
CHa 0 CFs
1479 HyC CHy o R H P, O
CH, Hoos
CHa 0 CFa
1480 HJC‘C}‘CHZ— 0 R H "CHZ—{:"C'@
CHa ? CF3
1481 HyC CHg~ 0 R H "CHz_N'C"O
H,C H
5 0 CF,
1482 [ )—CHa 0 R H —CHZ—N-C—Q
H
H,cj\/\»_ 0 CF4
1483 [ )-CHz 0 R H —CH _Q
e CH; g—c
0 CF;
1484 CK/O’SI}—CHz- 0 R H —CHZ—*r\_i-C
? F
1485 Mo _)-CHr o R H -CHz-ﬁ-c—(;@
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Table 1.136
Compd R! ' il
mp. R)—(C}He)j— n chirality g2 _(CH2)b_i?(CH2)cTG“R6
OCH,
1486 HJC—O—CHZ_ 0 R H —CHZ—}fj‘C
HoN
Ci
1487 HJC—@—CHz- 0 R H —CHz—ﬁ-c
H,N  ClI
H
1488 HaC—O—CHf 0 R H —CHZ—N-E—%S
H
1 489 HgC"@"CHz" 0 R H _CHz_N_g_O
H
CHj
1490 0~ )-crir o R H ‘CHz‘h"g -
Nk
491  HC—{ )—CHy 0 R H °©
1 3 2 “CHz_HN"g‘E
NO,
R =
1 492 H3C“©"CH2‘ O R H —CHZ—EC‘Q
Hs Q Ha
~cir-pre—
1493 Y )—CHy 0 R H
a
CH,
Hs 0
1494 N —CHr o R H —CHfﬁhC‘:—E})
CH, H
Hs o H:(CH3
1495 { J)CHr 0 R H ~CHNCC
CH, HaC
CH, 0 Ha
1496 Q—CHz— 0 R H —~CHrN-C /S
CH, HC
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Table 1.137
Compd R? : )”!4
. CHy)— irali 3 - -
2 R2>—( 2) k m n chirality R (CHZpR5 (CH,)G-R®
H3 HJ
1497 N ) —CHz- i1 2 0 R H -CHz—ﬁ-CW-ED"
CH,4 HiC CH, CHa
CHy
CHj H
CH,
H
CH, ' H
CH,
CH;
NS CH P
CH;
CHy
1 CH- 9
CH,
H, | 0 CF3
15602 P CHz 1 2 0 R H —CHZ-I_r\.;-c-Q—F
CHy F
Hy o OCHF,
1503 L )—Chy 1 2 0 R H _cHz-H»‘é-@
CHy

1504 Hz“‘@“CHZ‘ 1 2 0 R H —CHz—ﬁ-g‘@

1505

P

1506 o pcHm 2 1 1 - H "CHz"{j‘C"Q
B
1507 o< )pCHr 2 1 1 - H CHymgC
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Table 1.138
R 134
Compd. >. - I ‘ _
NoF.) A (CHy), k m n chirality R (CHz);TE(CHz)q—G‘RG
P
1508 o poHr 2 1 1 - H ~GHepr .
HaN

1509 Cr—@-—CHz— 2 1 1 . H N ,\@
— 2-—[.
H

1510 o< o 2 1 1 - H ~chriy 8
HaN
9 Br
1511 cr—@-cm— 2 1 1 - H ~CHz--§~C—<:!r
Cl
1512 Cr—@—CHz- 2 1 1 - H —-CHZ—ﬁ-c
HaN
ol
S
1618 o4 )p~CHr 2 1 1 - H 0
2 oy

Cl

?
1514  wocHan{ o 2 2 1 - H —CHZ-ﬁ'-CO

H,N
Cl
H 9_@
- —CHy—N-C
1515 H:CO-bCHr 2 2 1 H CHy=N
HaN
Br
1516 (HJCCHM—Q—CHZ- 2 2 1 - H —CHZ—HN-C
H,N

Br

"], N-g—<‘ ,>
- —CHy—
1517 cho—b-CHr 2 2 1 H N
H,N
1
4 2 1 H —cnrng-d OH
1518 HyC CHy~ 2 - HNCH -
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Table 1.139

26 JUN 2002

Compd F*z'>—(c:-12),

1519

1520

1521

1522

1523

1524

1525

15626

1527

1528

1529

OE
0
I
™

CH

X

aQ

[ B M
o

E :

n

m

T T

[ XY

f i :
0
€I
™~

(@)
I
N

- T o &
z Z 03 z 3"
O O

O
O
I
R g ™ g
1 5 Nl

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

PCT/US98/23254
R4
R? —(CH )t T (CHp)-G-RE
9 '
~CHz~NC
H " HY OH
CHy =0CHy

Br
H f
H
Br
H f
_CHZ—N"C
. H

Br

P
H

Br

H —CHy- N-E—O

Br

H —CHz—l\‘-g—O
H

OCF3
H i '
‘-CHZ_N'C
H .

) OCF3
H R
~CHgy N-C

OCF3

H -CHz f\- O
H —CHy— N-C—O

OCF3

H ~CHy N-C—O
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Table 1.140
R - )
CoNrT;r?d~ R;>—(CH2),— n chirality - R —(CHZ)E,—Z-S-(CHZ);G—RS
. ? CFq
1530 Br—-@—CHz- 0 R H ~CH-C
F
o _fFs
1531 HJCO—Q—CHz— 0 R H —CHZ—&}-C‘Q
F
9 CFy
1532 E’Q‘C“f 0 R H -caz—»c-Q
5 | H
F
HyC o _fFa
1533 Haco_b_%_ o R H —cHz—g{»c—Q
F
1534 ”‘*b‘c**z‘ o R H —-CHz—ﬁC"Q
F
? CF4
1535 e )—Crr o R H —CHZ—N-C—G—F
H
? CFa
1536 H,CO~_)—ChHy o R H _CHZ-W-@-F
H
? CFa
1537 E’Q_ CHz 0 R H —CHZ—N-C—O-F
o H
HaC ? CFq
1538 cho—bCHr 0 R H —CHz—ﬁ-c—O—F
HyC 0 CF3
1539 HOb—CHz- 0 R H —CHZ—.;TC—@—F
? CFs,
1540 m—@—caf o R H ~CH2—§C-Q—F
F
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Table 1.141
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1

Compd. B iom.y—
No. Fl2>_( 2)

'R"

—

R4
—(CHa 51— (CH,)7G-RS
RS ]

1541 HJCO—Q—CHZ-
1542 E’Q‘ CHz~
H,C
k} HZ
HaC
C
1545 \E}—cm—
F
1546 cho—zj—cm-

1547 H;CO—Q—CHF
1548 H,0—{_)~Chr

1549 H_-,C—@—CHZ-
1550 Hs0—{_)-CHz
1551 H;C—OCHZ-

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

Fa

? C
~CHz=N-C—( />—
Y F
F
9 CF4
_CHz_MQF
H
F.‘
? CF3
H
F
? CF,
oyt
H
F
9 CF3
_CHz—N‘C‘O
H
? CFa
~oe S
H
9 CF,
H
? s
“CHz—ﬁ'C '''' N
HJC I’CHS

CH=C(CHa3)2

—CHZ-N-C-<L
H CH3
HyC

3

Q
0 Os5-N(CH, CHZO HI2
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Table 1.142
R! ‘ y—}—Rd
Compd. 2>'(CH2)T' k m n chirality R? —(CHa)s 7 (CH,)eG-RS
No. R R !

1552 mcH{ )ycHr 1 2 0 R H I e
H

q
1558 wc< pchr 1 2 0 R ’ ~o-jre-C

?
1 554 HSC—'@-CH{‘ 1 2 0 R H —-CHz—{:‘;—C ------
. E H

Ha
0 1™ eH,
1555 Hc{ )-cHr 1 2 0 R H ~OHC o
HsC
o 1
1556 H;C—@—-CHZ- 1 2 0 R H ~crrp-o— 9
H;C
% CH3
1557 Ho<{ s 1 2 0 R H ~cre ol
H,C
g N=
1558 Hac-@—CHz- 1 2 0 R H ~CHz1¥ —3\_:{3?
HgC CHs

C--< >—CH R —CH N 7

1
-t
N
o
oy
T
[
O
o
d
Tz
0=0
0z

1560 H;C—@—CHz

? e
1561 Hsc—Q-CHz- 1 2 0 R H —CHZ—HN-C CH;
CH3
—Q— CH N-@
1562  HsC CH 1 2 0 R H —CHy N
OzN OCH:}
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Table 1.143
c 4 R R4

ompd. — .y . .

iy R>‘(CH2), k m n chiralty R (CHZ)D—FIF(CHQ)Q—G—RS

1563 HCe{ pCHr 1 2 0 R H -
} —O—. 2 b_m!
oy
1564 MG )CH- 1 2 0 R H '

GJ
CH;
1565 ¥ )—ChHg 1 2 0 R H ~CH2—§chx
CHaj H4CO
CHj
1566 \ )—CHr 1 2 0 R H ~CHyN-C
CHj 0,N OCHj
CH .9
» ? ‘CHz"'i‘rC‘Q
1567 . p—CHz 1 2 0 R H O'b.
CHs ("
CHS -Q'lz—”g_Q .
1568 § )—CHz 1 2 0 R H HN
CHy O,
H3 Qa
1569 . p—CHz 1 2 0 R H 0%,
CH; -CHz—;{c-?:)
0 ol
1570 HJCS—O_CHZ- 2 2 1 - H —CHZ—EL.C—O
H,N
? [o]
-CHrN'C—Q
1571 HJCS—< >—-CH2- 2 2 1 - H -
H\(CH{O"SCH;
1572 (p Gr 2 2 1 - H “CHZ‘EC‘O
0 CFy
°
15673 H,co-O—u» oy 2 2 1 - H —CHZ"'HN'C_O
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Table 1.144
R! . : R’
Compd 2>—(CHQ), Kk m n chirality R —(CHz)gis—(CHz)'q—G-Rs
1574 el g o 2 1 - H —CHZ—E-C—@
0 ? CF3
1575 Cb—Q-ﬁ-CrO-C“z‘ 2 1 - H —CHZ_L\:—C‘Q
™ . 9 CF3
1576  { wcK ponr 2 L H —CHZ—HN-C—Q
o ? CF3
1577 HO(CH;’z‘ﬁ'O‘O"Q“z' 2 1 - H —CHgz— N—C-@
. o _FFa
1578 O-»o-@- 2 1 - H —CHz—ﬁ-c—Q
- o _fFa
1579 @_,ﬁ'?@—wr 2 1 - H —CHZ—'L\{LC‘@
o ? CF3
1580 [O-peL o 2 L H ~CHzl c—@
ey
- - - T
1581 o )-CHr 2 1 H o
o 0
-mr”g Br
1582 o )-oHr 2 - H wo
00,\‘:”:
[s]e]
CFa
1563 o )-CHr 0 R H ~OHre
HaN
9 OCF3
1584 o~ )CHr 1 0 R H 'C”z“ﬁc_g
HN
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Table 1.145
R 4
Compd. >-(CH2)— k m n chiralit R —(CH )—i(CH G-RS
No. R : Y 2 =5 2y
9 Br
1585 Cr—-@-CHz- i 2 0 R H "CHz_N'C_C\S
H N
0 Cl
1586 CH@"CH{' 1 2 O R H —CHz—;}{"C /—\

1587 cr—@—cm— 1 2 0 R H _CHZ_&E O‘Q
. H C

CH3
1588 o< pcH- 1 2 0 R H —CHrp;E _@
CFa
1589 HaC cH 1 2 O R H —CHz—ﬁLc
HoN
0 OCF3
1590 weX p-cHs 1 2 0 R o ~CH Iy C
HoN

? Br
CHz‘ 1 2 0 R H _CHZ_hLC_C\s
N

Ci

1592 HgC—O—CHz- 1 2 0 R H _CHZ_MEO

H
O
o)
1593 H;C-@—CHZ- 1 2 0 R H _CHZ__NE _@
H

1591 H3C

Ha CFa
1594 L ) CHy- 1 2 0 R H --CHZ—I:C

CH3 HaN

CHy L? OCF3
1595 E:>'CH2— i 2 0 R H —CHz—ﬁ C

CH; : HzN
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Table 1.146
4
Compd. R>—CH o~ irali ’ — i
No. R (CH2); k m n chirality R® (CHz)gi?(CHZ)EG—RS
CH;
= >—CH, Py
1596 )—CHy 1 2 0 R H —CHZ-M—@
CH, H N
CH,
Cl
1597 Y >cH- 1 2 0 R H _CHZ_MEQ
CH, H
CH,
1598 g’i/)—cr*z- i 2 0 R H o _@C’@
Chy -CHz-HN-C
CH,
CH,
1599 Y )>CH- 1 2 0 R H _CH_M@_@
CH, FHT =
CF3
1600 o~ pcHr 2 2 1 - H —CHy
H,N
OCF,
1601 Cb—-@-CHz— 2 2 1 - H ~CH -
H,N
Br
1602 CV—Q—CHZ— 2 2 1 - H "CHz—N'g'C\s
H N
Ci
H™ N
1604 ¢ CHr 2 2 1 - H P C
'_Q— : —CHz—l_rTC'@
0 CHa
1605 o~ JcHr 2 2 1 - H _CHZ_M@
NCH
SCF,
1606 c»—@—cnz- 1 2 0 R H —CHZ-N-E G
H
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Table 1.147
R! . R4
Compd. " >—(CH,)- chiralty R —(CH)—(CHprG-RE
No. R R3
:I
1607 HaC‘@"CHz‘ R H —CH,- N‘ _@
CH,
1608 N O R H —CHzI-C —@
CH,
1609 CP—@'CHZ-' - H —CHZ N‘
CF3
1610 (o8 cu ' " ~CHrC '@
Q
1611 CL_D_S.E_O-%- - H -—CHz—N- —Q
1612 H;CO(c«,)rf;%—O-Oﬁ- - H —CHZ—N' _Q
o . H
1613 ol 3y o ~CHg- N-
1614 FaCS—Q—CHz' R H "'CHZ—N‘ _O
3
1615 FaCS—Q‘CHz' - H ~CHgz MC—O
cl
1616 FCS)—CHr H ~CHy-C
HoN
Br
1617 F;CS'—@“CHT - H —CHz"ﬁ'C
H,N
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Table 1.148
R : R
CoNn;pd. R>(CH2)r n chirality R? (CHz)""‘(CHz)—Gx"R6
H ? 8r
1618 ¢ CH; ° R i ~CHN C‘@
H OCF;  °
1619 HJCO—bCHf 0 R H —CHp— N‘C
H 3
1620 cho—b—cx-lz 0 R H ~CHy MCQ
H
H
1622 Hscob—cm 0 R H ~CHy Q
1623 HO~< )-ChHr 0 R H s O
3
1624 HO—Q—CHZ- 0 R H ~CHz—N- —Q
1625 HO—@—CHZ- 0 R H ~CHyN-C —Q
1626 HO—@—CHz‘ 0 R H —CH —MC-Q
1627 HO~{_)—CHr 0 R H ~CH,~ MC‘Q‘
CF3
1628 H,CS——@—CH 0 R H —CHz~ MC‘Q
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Compd R2>-(CH2),

. -

R4
—(CHZ)——f—pRs (CHp)TG-R®

1629

1630

1631

1632

1633

1634

1635

1636

1637

1638

1639

HoNCH;

CHz'"

T
o
<j O: /ﬁ
0
s
[}

CF3 \

X

[A]

(@]

(:fzi
0

(@)
X
™)

NC—{ ,—CH:

.

(HeC)2CH\ )—CHr

2

xI
)

n
[ X}
O O
(9
I
1

CH;

o
ar &
0
X
™

By
&
0
I

™~

O O
I X
o 4G

23
9]
o
1

O
T
w

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

—oH- M@F
oS
—-_al

oS
a8

—CHyg N—C

CFa

—CHZ—N-C—Q
H

9 .
—CHZ—HN-C—O—C(CH;;)g

HaG CH3
f Ha
‘_CHZ_N‘C
H

P
- z—ﬁ(f@‘(CHz)aCHa

1
~CH N C O(CH2)aCHy

—:Hz-u-g-D—ﬁ’gOCHchl
HaN

ettt
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Table 1.150
C d R1 . 4
Omp . — 1 i — )_i
No. R}'(CHz), k n chirality R? (CH, g (CH,) GRS
CH;
\ 7
1640 Q.CH 1 0 R H -CHrl_r\{Lc—< >—lr:l;-(CHz)JC|—«J
CH,
CH,
1641 /)~ CHz 1 0 R H —CHz—ﬁ'c OCF,CHCIF
CH,
CH, ?
~CHNC~ N
1642 ¥ >—cH 1 o R H N »8
CH;] * 02
CHa
1643 Q’CHZ 1 o R H ~CH —N-g
CH CH
3
5’1’ 9 9
1644 ] CH 1 0 R H —CH—
6 / 2 CH;z ﬁc—Q—c
CH,
Cl SP CFa
1645 E’Q‘CHT 1 °c R H —CHZ—N-C—@
5 H
5 0 CFa
1646 &E}—CHZ— 1 0 R H -CHz—N'C—Q
H
0 CF3
1647 HJC(CHz):\"Q—CHz' 2 1 - H —CHz—N-C—O
H
0 CFa
1648  HCicHy) ,—-@—crg- 1 0 R H ~CHp N.C_G
H
0 CF3
1649 H;\C(c"‘z)z_Q_CHz' 2 1 - H -—CHZ—N-C—-O
H
o CFa
1650  H,CICH,); ey 1 0 R H —-CHz—r\“C-O
H
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Table 1.151
Compd R! y R
NoF.) ' R2>—(CH2)j_ k m n chirality R® _(CH2)Ei?(CH27q'G‘RG
"CHrN-('?—d,
1651  woem p-cv 2 . H i
CHZO‘(CHZ)::CH:
Br
1652 HyC(CHy) :‘D‘CHz' 2 - H _CHZ'“LTC
HoN -
¢ {f
1653 oo o 2 - H R
HY
. CHfO"(G"z)zCHa
Br
1654 H:C(CHz)z"@_c""z" 2 - H ~CHmN-C
HoN
e
1655 H,C(CH,),—D—CH,— 2 . H _CHrﬁcl:C}
N
el (0HhCH
ol
1656  HCCH)~ )—CH 2 - H ~CH;=N-C
HoN
9 (o]
=CH~NC
1657 H;C(CHz)z—D'CHz- 2 - H it ;Q
N
CHrO-(c}cz)chu
e
1658  HyC(CHy); CH~ 2 - H ~CHNC
HaN
1659 C»—Q—CHZ— 2 . H —CHz~N-C
HoN  CI
CF,
1660 Br—@—CHz- 1 R H _CHZ—E'C
H,N
OCF,4
1661 8 )—CHr 1 R H ~CHeyd
HoN
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Table 1.152
Compd R : *
No. g2 (CH)— m n chirality R® 7—(CH2)5—25—(CH2)$G_R6
P
1662 8 )-CHr 2 0 R H ~cHepL -
HoN
cl
1663 B )~CHr 2 0 R H — oS
HaN
CFa
1664  HCS—( )—CHr 2 1 - H ~oreL
HaN
OCF,
1665 H3CS—©—CH2- 2 1 - H —CHz-HN-c
HaN
1666  HoS—_)Chr 2 1 - H —CHZ—N-g‘dF
H
HaN
1667  HooH~_)—cH 2 1 H . T o o
o - - —CH;—N-C— |
: : *H .gBr
1668 c H—@— Hy 2 1 . —C _N.?
H,CCH; CHy - H Hy N C F
HoN
1669 H 2 1 —CH —N-E
H,CC z—@-CHz - H N
HoN
|
1670  HCCH~ )~Chy 2 1 - H ~CHz-C
HoN
OCF5
1671 mcoH~ )~Chr 2 1 . H ~CHz-C
HaN
0 .CF3
1672 H;CCH;—O—CHZ- 2 1 - H —CHz—ﬁ‘-C—Q
HaN
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Table 1.153
R1 . R4
CoNrr(\)pd. R2>'(CH2)|— k m n chirality R —(CHa)g is (CHa)g GRS
. R

Br

1673 mocH~ o 2 2 1 - H —CHz—Ir:i‘-g—Q-CI

P Br
1674 F—-O-CHz— 2 2 1 - H —CHZ—ﬁLC—gBr
?
1675 F—@—CHZ— 2 2 1 ; H —CH - F
H,N
?
1676 F—O—CHZ- o 2 1 . H ~CH -
HoN
Br
1677 F—O-CHZ- 2 2 1 - H —CHZ—HN-C
H,N
'9 1
1678 F——O—CHz- o 2 1 ; H —CHz—-HN-C
H,N
Cl
1679 r—@—'cm- o 2 1 . H ~CHE G
HoN
OCF3
1680 F—@—CHZ- o 2 1 . H ~CH G
HyN
CF3
1681 F—@—CHZ- 2 2 1 - H —CHz—&kC
HyN
9 Br
1682 F—-@—CH; 2 2 1 - H -CHz—Q“C—O-C'
ﬁ? Br
1683 (v 2 2 1 - H e d g
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Table 1.154
Compd R CH _— . R
No. R (CHa); n chirality RI —(CHa)‘;i?(CHZ)EG_Rs
1684 Q—N-&O—CH - 1 - H —CH —N—g F
H : LI
HoN
1685 Q—&? CHy 1 - H —CH—N—E
H z ORI
H,N
0 Br
1686 O—ﬁ-a@—cx—g— 1 - H —CHZ—HN-C
HaN
o [
1687 O—-ﬁ-&-@-c*«,- 1 - H —CHZ—HN-C
H,N
0 ol
1688 @-5'&@% 1 - H —CHy=N-C
HoN
OCF,
1689 (- (or T H ~CH S
HoN
CFy
1690 Q_:ﬁ e 1 - H ~GH ¢
HoN
9 ? Br
1691 Q—ﬁG—Q—CHz' 1 - H _CHZ—EILCG Ct
CHs ? Br
0 e
1692 HaCO—CH,- R H CH; *TC_(Oj[Br
CH, 1%
1693 H3C—®-CH2- 0 R H —CHz=i-C F
H,N -
CH 0
1694 |, . -@—ca,— 0 R H ~CHy~N-C
H,N
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Table 1.1585
Compd R! . ) -
NoF.J ' R2>‘(CH2)F k m n chirality R? *(CHz)b_E'S'(CszTG‘RS
CH,4 Br
1695 . ~O—CH2- 1 2 0 AR H ~CHyp+ 6
HaN
CH3 ? I
1696 ¢ ‘O‘CHr 1.2 0 R H —CHZ—HN-CQ
H,N
CH3 0 o]
1697 Hac—O—CHz— 1 2 0 R H —CHZ—-}{:IJ-C‘Q
H,N
CH:, P OCFQ
|
1698 ¢ _@_CHZ_ 1 2 0 R H —CHZ—-ﬁ-C“Q
HaN
CH3 ? CF_-,
1699 ¢ _@_CHZ_ i 2 0 R H —CHQ—HN-C-Q
HaN
CHJ : ? Br
CF3
1701 H._,c=c~+—©—cr42~ 1 2 0 R H -—CHz—ﬁ-C
HoN
.CF3
1702 Hoo{ )-cH~ 1 2 0 R H —CH G
HzN
' 0 .CF3
1703 E’Q"’”z‘ 1 2 0 R H —caz—ﬁc—Q
o H,N
? CF3
1704 HO-@—CHz— i 2 O R H —-CHz-ﬁ-C—Q
' HoN
CFy

c 0

1705 C@_CHZ_ 1 2 0 R H —CHz—!_h;-C—Q
HaN
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Table 1.156
Com g. R ol : - }_i .
p 2>‘(CH2), k m n chirality R (CHZPRS (CHz}q‘G Re
o L
1706 @" C= 1 2 0 R H —CHj N-C—Q
. H,N
o _FF
1707 H;,CS—@-CHz- 1 2 0 R H —CH;—N—C-@
HyN
CFy
1708 mecm—~ - 1 2 0 R H ~CH N C
HoN
CF,
1709  tenor p-cir 1 2 0 R H ~CHz
HyN
Hs 0 CFy
1710 B CH- 1 2 0 R H "CHz_HN‘C‘@
HyC
CHJ ? CFa
1711 SN 1 2 0 R H . m-@
HaCCHa ? CF;
1712 "b‘ 1 2 0 R H eyt _@
CFs

R
Ho—b—CHz— t 2 0 R H —cm—a&c—@
H - 0 CFq
1 71 4 HJC CHz" 1 2 0 R H —CHZ—S—C_O
HO
l\<i~/Z—CH2

1713

CF,

1 2 0 R H _CHZ_N.E_@
H

CFy -~

P
1 2 0 R H - CHg" t!l.. C‘O

1715

1716
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Table 1.157
R 4
Compd. CH,)— n chiralit R —(CH )—j— -R®
No. R (CHa); y R (C 2pHS(CHZ)Q—G R
OCH, o _fFs
1717 HJCO—Qb-CHz- 0 R H —CHZ—L\{LC—@
O\ Ho 0 CFa
1718 ig-CHz- 0 R H —CHZ—I\‘-C—@
CHs :
CFs
1719 E:?—CHz- 0 R H “CHZ—’_'TE _@
fo)
H CO~ _ P CF3
1720 Hac‘b—CHz- 0 R H —CHZ—R‘-CIZ—@
CHs
1721 Haccaz—@'—cnz— 0 R H —CHZ—{};-C-Q
‘ CFy
1722 @‘CHZ' 0 R H ~CHz—-C —Q
F
CFs
1723 EQ'C“Z‘ o R H —CH N -Q
F
CFa
CHs
1724 0 _@,CHZ_ 0 R H ~cHirC Q
F
CH3 CFa
1725  HsC CHg 0 R H ~CHzIC ‘Q
HaC
1726 mGCH~_)—CH 0 R H —CHg N-C—O—
1727 @“CHF 0 R H ~CHg~ m—@-—
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Table 1.158
Compd. R‘>_ CH,)— .y "3 R
No. R2 ( 2)) n chirality R _<CH2);T£;(CH2)ETG‘RG
CHy—
1728 @‘ T 0o R H . “““@‘
CHj
1720 ¢ _G_CHZ_ 0 R H o C
ey
1730 TS o 0 R H . »c—@
N
H:,CD\EI CF,
1731 ;?—GH; 0o R H _CHZ_HMSC? _O
. 0 CFy
1732 HOCHz—Q‘G'Iz- 0 R H —CHz"ﬁ‘CO
0 .CF;,
1733 @‘ CHz= 0 R H -CH2-HN—C-Q—F
F
0 CF,
1734 HJCS—Q—CHz- 0 R H —CHy— N-c—QF
F
0 CF,
1735 HgCCHz—O-CHz— 0 R H —CHp— N-CQF
F
0 CF,
1736 @‘CHT 0 R H —CHz—ﬁ-é‘QF
F
CHs 0 CF,
1737 o _O_CHZ_ o R H ~CH G F
F
CHa 0 CF4
1 738 HJCQ_CHZ— O R H _CHZ__{:{.I&_Q.F
F
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Table 1.159
R : )
Compd. —_— H L — )i_ -
No;.D a2 (CHy), n chirality R? (CngRs (CH,o)5 GRS
1739 (woncHL_)-air 0 R H —CHp ”CQ’
Br
CH~
1740 @‘ 2 0 R H ~CHe @
1741 HaCS'—Q-CHz- 0 R H ~CHy—p- —Q
8r
H
9 Br
1743 @'CH"‘— 0 R H —CHZ—N-C—O
H
CHj
1744 H;C-@—CHz- 6 R H ~CHpm m—@
CHgy
HyC
1746 (l—hC);-Cl-r-@-Cl-iz‘ 0 R H —CHy— I\‘-C—@
Br
P
1747 @‘CHT 0 R H ~CHy=N-C
: H,N
Br
1748 H_,CCHz—@—CHz- 0 R H “CHz‘ﬁ"C
HaN
Br
e CHN-C
1749 Hac—O—CHz- 0 R H N
HoN
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Table 1.160
Compd R! Fﬁd
med. RZ)>-(c:H?_), k n chirality R ~(CHeJg 1 (CHy)y GRS
— OCF
1750 @‘ o c R H —cH -M@—@ 3
*H
OCF
1751 H;CS——@—CH:- 1 0 R H —CH—NG ’
2
H
OCF
1752 HaCCHz-—Q—CHz- 1 0 R. H " —CH _Nﬁc')_@ i
2
H
OCF,4
1753 @“CHZ‘ 1 o R H —CcH _,\LCP_@
K
CH3 P OCFa
1 754 HJC_G_CHZ_ 1 0 R H —CHz—ﬁLé—O
CH,4 OCF3
1755 HJCQCHZ_ 1 0 R H _CHZ_N.E._O
HsC :
OCF4
1756 (H:C)zCH—Q—CHr 1 0 R H _CHZ_ME
H
Bn  Br i CF,
1757 Br—Q—CHZ— 1 0 R H -—CH,_—N@-@
Br Br H
Brn  Br CF3
1758 H,CO—QCHZ— 1 0 R H -—CHZ—N-E—@
Br Br "
_Q.;,-:»-c
1759 Hio )-CHr 1 0 R H °'<O
‘ot Lr,
—cn -»('c? 7 Y-och
1760 H:C—@—CHr 1 0 R H *H _Q_
Qcpchan
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Table 1.161
R R
Compd. 1>_ —_ I . _
mpd. >(CHy) n chirality R (CHQ)B—FL?(CHQ)q—G-RG
HyC CHy- 0 R H HN-C N~ ?_
1761 3 ‘@’ 2 _CH‘__N-C_Q
CH,
== =CH,~N-C
1762 g’:}—wr 0 R H H ;p E'
CH;y o"OH
OCH;CH;,
1763 @'CHZ— 0 - H "'CHZ"'IE{'C
o  fOCH2CHs
1764 @-CHz' 0 - H —C HzCHz"HN'(":
© 0 OCH,CH;
1765  { )-CHr 0 - H ~Gryd
CH,CH(CHa),
@ 0 OCH,CHs
1766 @"CHZ" 0 - H ""CH‘N‘C
CHZCH(CH;,)Z
OCH,CH;
1767 cr—@—cm— i . H _CHa_ﬁ_(ﬁ:’ _@
CHzCH3
_ ?
1768 C‘-@- CH; 1 - H ~CHCH-C
CHa
—cnz—hrer-ocm
W >—CHp H
1769 gi} 2 0 R H WL
CH;, F
CH,
HN- -N—Q—
1770 Vet 0 R H — _@
CHj;
CHj
—CHz—N'C
1771 )—CHz 0 R H ALY,
CH; HaC o
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Table 1.162
4
Cmf’d-g CH)~ k m n chirality R '—(CHZ);-Z—S-(CHZ,)Q-G-RG
CH4
—CHrN-C
1772 )i 1 2 0 R H C-P
CHj, Hc H %
CH3 9
s Mo 12 0 R w QO
CH3 md O
CHj
1774 )G 1 2 0 R H T L A
b, —CH— H3CO
CF
1775 ”O‘Oc“z‘ i 2 0 R H —CHg—N-@-Q 3
H,CO H
HoN
CF4
1776 HSCOQ‘C”Z‘ i 2 0 R H -CHz-N“@-Q
HO :
HoN
ﬁ) CF4
1777 C“Q‘C”f 2 2 1 - H —CHz‘HN‘C‘Q
a HaN
CFa
1778 H30—©—CH2- 2 2 1 - H —CHZ—-}_I\{-C
HoN
9 CFj
1779 fp “r 2 2 1 - H ”C“Z'ﬁc‘Q
HaN
? CF;
1780 B )CHr 2 2 1 - H —CH2—§C~Q
HoN
? CF4
1781 WO pCH~ 2 2 1 - H 'CHz"HN'C‘Q
HoN
CFj
1782  woCH{ o 2 2 1 - H ~CH N C
HoN
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Table 1.163

- 26 JUN 2002

Compd. By cH.1—
No. H>_( 2)

chirality

1783 NC CHz-

1784 C)-cre

1785 CH,(CHy); CHy~

1786 @'C*’f

1787  cHiCHy);, CH;~
1788 HJCO_CHZ_
1789 Hyco{_)-~Cr
1790 oK )-CHr
1791 o )~

1792 HgC—O-CHz—
1793 Q—@-—CH;—

PCT/US98/23254
R4
‘N3 —
R (CHZ}F,—#(CHE)Q—G—RS
CFq
H
H,N
CF3
H
HaN
CF,
H "‘CHz_N'C
H
HaN
CFa
H ~CHN-C
H
HoN
CFa
H ~CH;~N-G
H
HoN
CF3
H ~CHzN-C
H
H,N
CFq
H
HzN
CFq
H ~CH~N-C
H
H,N
QCF,
H —CH,—N-C
® H
HaN
H —CHz‘ﬁ‘C‘d‘F
H,N
H *CHz‘ﬁ'CdF
H,N
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Table 1.164
Com d. R‘> il

1P (CHJ~ &k m n chiralty ‘R —(CHZ)—-l—(CH?_)-—G -R®

1794 meL o 2 2 1 - H _CHz_Md,
1795 gp' CHz 2 2 1 - H —CH, N—C‘d
1796 8~ o 2 2 1 - H ~CHy N-c~<;§»
1797 WO )-CHr 2 2 1 - H —CH N-C~<;§~
1798  Hco{_p-ci- 2 2 1 - H ~CHg~ »c{j-
1799 HomcrL p-cv- 2 2 1 - H —CHz-N-g

. H

@F
1800 No{ p-CHr 2 2 1 - H —CHy »c{j-
1801 @-CHZ- 2 2 1 - H —CHy~ N-c~<j—

1802 HO‘Q‘C”z‘ 1 2 0 R H ~CHz G

HsCCH,0 HN
('? CFj
H CHz"’ - _
1803 Q‘Q‘ 1 2 0 R H cHy ﬁc—Q
HaC e
R
1804  HiC(CH:: - 2 2 1 - H —CHz-ﬁ-c F
HaN
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Table 1.165
c R i
ompd. " >~(CHp~ k m n chiralty R —(CHy—(CH.)=-G-RS
No. R pRS 2/q
ScF
1805 Bv—O—CHr 0 R H "CHz"N'gO 3
H
ScF
1806 cho—Q'CHz‘ 0 R H —CHZ—N-E‘Q 3
: H
HJC 9 SCF3
1807 H CHz“ 0 R H —CHZ—E{'IC
H o _SCOFs
1808 HaC CHg~ 0 R H —CHZ—EC—Q
SCF4
1809 HO_Q_CHZ— 0 R H —CHg—N'gG
H
SCF,
1810 E’Q‘ e 0 R H —~cH —wg-@
0 H
o _SCFs
1811 @-CHZ— 0 R H —CH -N-C—@
“H
o _SOFs
1812 mos<_)-CHr 0 R H —CHZ-;;c—Q
0 SCF,
1813 roo;~ ) 0 R H "CHz"'N'é‘Q
H
o SO
1814 @‘%‘ 0 R H —CHgN-C
H
CH5 o _SCF
1815 H;O-O—CH;— 0 R H —CHz‘HN'C_@
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Table 1.166 .
Compd R! 7
ompd. R2>-(0H2),— n chiralty R’ —(CHz)p—iF(CHz)a—G-RG
SCF
1816 (CHaCH-_)~CHr 0 R H . N _@ ’
H
SCF,
1817 (CH;):C—@-—CHZ- 0 R H —CHZ—N-@‘@
H
OCHE,
1818 BV—Q—CHF 0 R H —CHZ—N-E—Q
H
OCHF,
1819 HCo{ )—CHr o R H ot a
H
HaC 0 OCHF,
1820 HObCHz‘ 0 R H -—CHz—‘_l\:-C—@
H 0 OCHF,
1821 Haco‘b‘CHz' 0 R H —CHz-l_rsfc—Q
OCHF,
1822 Ho~_)-CHr 0 R H —CHz—N-E—O
H
OCHF,
1823 E’Q”CH? 0 R H —~CH,~N-C
o *H
OCHEF,
1824 @‘CHF 0 R H -
0 OCHF,
1825 H;CS-@-CHZ- 0 R H —CHZ’ﬁc_O
? OCHF,
1826  HoCH—~_)-chr 0 R H -—CH-;N-C-Q
H
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1
Compd. R CH,)—

HJ

R4
—(CHZ)——}—p iy (CHy)5G-R®

1827 @‘C“f

1 828 HJC‘OCH{‘
CHj
1829 HJC—C}CHz-

1830  (CHaer<_)-cHr
1831 e )cHr
1832 Hco{_)~CHr

HyC
1833 Hob—cm—

1834

1835  Ho—{_)-CHr

1836

C
1837 &?’ 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

8
"CHZ—N'C
H

0 OCHF,
—CH e N- C‘O
H

OCHF,
~—CH I N-C
H

OCHF,

OCHF,

O
""CHZ—N'C
H
P C(CHa)a
—CHZ—'_ITC-U
% C(CHa)a
—CHZ—”-C—@/
Q C(CHs)a
? C(CHs)a
Q C(CHz)a
* C(CHa)s
? C(CHa)s
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R
Con;\fd ;>(CH2),

RJ

R4
—(c:Hz)—l——p iy (CHL)G-R®

1 838 HJCS‘@‘CHZ_
1839 HaCCHz—Q'CHz‘

1840 @'C”z‘

CHy
1841 HJC.O_CHZ_

CH3
1842 HgC‘Q‘CHZ-

H;C

1843  (CHacHL_)-Chr
1844 (cHys o~ )—cHr
1845 H;,CCHZ.—@—CHZ-

1846 ch—Q-CHz—

1847 (CHmC—_)~CHys

HyC
1848 ”O‘b‘c*’z‘

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 Q_UC(CH:))J

~CHz~N-C

2 H \
C(CH:!)J
C(CHjs)3

~CHyp— N-C—&r :

Q C(CHa)s
—c:-iz—'rgl-c—@/
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Compd. R>_ CH,)—
No. R (CFa)

RJ

Rd
~(CH )51 (CH,)-G-R
rS 9

1849 @‘ CHz

1850 HJCCHz_Q—CHz'

1851 HSC_O_CHZ_
1852 @ Cz
HyC

1853 H"b“’”f
1854 @‘C”z’
1855 H;CCHZ—Q—CHZ-
1856 HJC_O_CHZ_
1857 @‘CHZ‘
1558 s~ )~

1859 MO0 )-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

()
0

—~CHs~N
2 H

OO

=0

—CHs N
Iy

't

o

—CHN
Iy

¢
—CHzNC Q
H

o
_CHZ-HE@O

@]
0§u
S
L -
—CH;N-C
H
0
S
e
—CH;N-C
H
O
S
e
—CH;~N-C
H
L)
S
g
—CHz—}r:.i‘-C

—'CHZ_N"C
H

et

Br

HaN
Br
—~CH,~N-C
H
HaN
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Table 1.170
Compd R>, o R
No. R (CHk= k m n chirality R? _(CH2)5_’L?(CH2)¢;—G‘RS
HyC ? Br
1860 HO%}‘CHY' 1 2 0 R H —CHZ—Hc—Q
HaN
H ? Br
1861 H:.co-z:}cm- 1 2 0 R H -cHz-ﬁ-cAQ
H,N
Br
1862 HO—©~CH2— 1 2 0 R H —CHz—h'-?PQ
HoN
Br
1863 f’Q‘CHf 1 2 0 R H —CHz—EE—Q
° H,N
Br
1864 mos< )-cir 1 2 0 R H ~cH e
' H,N
P Br
1865 @‘%‘ 1 2 0 R H —CH;—LT(E—Q
H,N
CHj 0 Br
1866 ch—O—CHz— 1 2 0 R H —CHZ—&J-C-Q
HiC H,N
Br
1867 (©HgcH )cH- 1 2 0 R H ~CH
HoN
ﬁ) Br
1868 (CHJ);\C—O—CHz' 1 2 0 R H —CHZ-*_I\{'C
HaN o
? |
1869 8 )cir 1 2 0 R H "‘CHz'{‘j'C‘Q
HaN
. ? (
1870 Hco{ ycir 1 2 0 R H -—CHZ—ﬁ-c-Q
HoN
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Table 1171

n chirality R?

R1
Compd: “CH)~  k m

R4
—-(CHZ)—l—p T (CH, )5 G-R®

1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

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

—CH;~N-C
H
HaN -

|
—CHZ—N"C
H
HoN

—CH~N-C
H
HoN

—CH,~N-C
H
HoN

)
_CHZ-N'C
H

HyN

—CHZ—N'C
H
HoN

_CHZ_MC
H
HaN

—'CHz-N"C
H
HoN
—CHZ—N‘C
H
HoN
—CHz""N"'C
H
HaN

—CHz;N-C
H
H,N
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Table 1.172
Compd R>—(CH2 k m n chirality R —(CH)—T—CH -RS
2pR5( 2GR
NO,
1882 B:-@-CHZ— 1 2 0 R H -caz-ﬁg-g
H,N
0 NO,
1883 Hco{ pcHr 1 2 0 R H ~Gr S
HaN
0 NO,
1884 Ob, i 2 0 R H —CHz—ﬁ-c
. HaN
H 0 NO,
1885 cho—b%mz— 1 2 0 R H —CHz—ﬁ-cQ
HaN
NO,
1886 Ho{ - i 2 0 R H —CH
HN
. NO,
1887 g@‘ 1 2 0 R H —CHzIC
HoN
NO,
1888 @‘ 1 2 0 R H ~CHy [+ C
HaN
0 NO,
1889 H;,CS—@-CHZ— i 2 0 R H —CHy N-C‘Q
HaN
NO,
1890 H;,CCHZ—@—CHZ— 1 2 0 R H —CHz"I_f‘{'C
HoN
0 NO,
1891 &%‘ 1 2 0 R H "CHz"}_'TC‘Q
. HaN
NO,

9 -
1892 ¢ "O"CH{' 1 2 0 R H —CHz—g-c—Q
. HyN
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Table 1.173
Compd. R>—(CH - o . R*
No. R 2)j m n chirality R —(CHZ)F-‘-i;(CHZ)q_G_Rs
FHs o Mo
1893 H;,C‘Q—CHZ- 1 2 0 R H —CHZ—HN-CO
HyC HaN
0 NO,
1894 (©cH pcHr 1 2 0 R H ~ iy
H,N
NO,
1895  (CHyiC cir 1 2 0 R H —CHz-g'c
H,N
H 9 OCF,3
1896 HJCO'b'CHz' 1 2 0 R H —CHZ-HN-CQ
HaN
OCF,
1897 H308—©—CH2— i 2 0 R H —CHz—ﬁ-C
H,N
OCF;
1898 mHech, < p—cH- 1 2 0 R H ~CHzN-C
H,N
OCF,
1899 (@Hpcr{ pcv- 1 2 0 R H ~CH I C
H,N
HyG 0 OCF,4
1900 ”Ob‘c“f 1 2 0 R H —CHZ—I_N:-CQ
HoN
OCF,
1901  weewy~< p<w- 1 2 0 R H ~CHg G
HoN
? OCF3
1902 @%‘ i 2 0 R H "CHz'I_"{'CO
HoN
OCF3
1903 (e pcHr 2 2 1 - H —CHy ¥
HaN
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Table 1.174
Compd R! R
No?. R)‘(CHz){' k m n chirality R? "(CHz):TR";(CHz)q_G‘RS
OCF,
1904 HCEHI pCH- 2 2 1 - H ~CH N C
HaN
I
1905 COCHZ_ 1 2 0 R H —mq{rc—@
HN
0 OCF,
1906 Q’Q‘CHZ‘ 1 2 0 R H —CHZ-HC—Q
° . HaN
0 OCF;4
1907 HO—Q-CHz- i 2 0 R H —CHz—l_N(-CO
HaN
0 OCF,
1908 H;,CO—@—CHZ— 1 2 0 R H —CHz—ﬁhc—Q
H,N
OCF;,
1909 H20=CH—®—CH2— 1 2 0 R H —CHZ—}_rTc
HoN
0 OCF;
1910 BF_Q_CH{' 2 2 1 - H "CHz“]_f‘{'C-Q
HaN
o 0 OCF;
1911 CN—O-CHz- 2 2 1 - H —CHZ—HN—C—Q
HaN
0 OCF;
|
1912 HO—@-CH—;— 2 2 1 - H '-CHZ-ﬁ'C'Q
H,N
OCF
CHg Q 3
1913 HJ@CHZ_ 2 2 1 - H ~CHy G
HaN
0 OCF,
1914 W pCir 2 2 1 - H "CHz'HN'C_Q
HoN
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Table 1.175
Compd R>_ CH.)— o R4
No. ] (CHp), k n chirality R3 —<CH2)5_I;{L5_(CH2)E;'G'R6
HaCCH2 OCF;
1915 Ho—b—cm— 1 0 R H ~CHzNC
HN
Ha OCF,4
1916 ”O‘b‘c“f 1 o R H ~CHy NG
H,N
HyCCH2 l OCF,
1917 Ho—bcm— 2 1 - H '—CHZ-{:J-lC
HoN
H3 OCF3
1918 H@CHZ_ 2 1 - H -—CHZ—H-C
HoN
NH, CFa
1919 co—-@—mz— 2 1 - H ~CH Iy
HoN
NHZ ?
1920 C@CHZ_ 2 1 - H —~CHE I C F
HoN
NH, OCF,
1921 C,_@_CHZ_ 1 0 R H ~CH I C
HoN
NH, OCF,
1922 C,_@_CHZ_ 2 1 - H —~CH IO
H,N
SCF;
_ %
1923 8X_)-cHr 2 1 - H “CHz‘l_f‘;"C'@
SCFy
_ P
1924 H;CO—@-CHZ 2 1 - H ~CHF
SCF3
_ R
1925 F—@-CHz 2 1 - H —CHZ—'_!TC"O
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Table 1.176

R1 .
Compd. RZ>'(CH2);— k m n chirality R?

R4
No. “(CHZ)‘,—A?(CHz)-q—G-RS

1928

1929

1830

1931

1932

1933

1934

1835

1936

T
o)
-
)

Y

Q

H,CS CH,~

HyCCHy

O
X
Ny

o) :
o)
x
™

X
w

Q
s
|

H3C

0 SCF,
—“CHZ—N'Cl_Q
H

SCFs

8
H

0 SCFy
——
H .

0 SCF,

—ony S
H

0 SCF,

|

—r el
H

0 SCF3

~orpr S
H

0 SCF;

—onepr S
H

SCF;

o5
H

P SCF,

I

N
H

SCF,
—CHz~N-C
H

SCF,
—CHZ—N"C
H
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1

R
Compd. 2>—(CH2)1—

No.

R

n chirality

RJ

R4
(CHz)p—i;(CHz)q—G-Rs

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

(CH,)%,C H-O—CHZ-
BI_‘@_CHZ-

T
w
Oi
9
X
~

. %

CH =

s

CH Fal

7%

os< -cre
H3CCH2“©"CH2’

. W
2 H 3

SCF,

&
—CHZ—'N'C
H

9 Br
e S
2 H 3

B8r

? Br
—CH -N-C-Q—CH
2 H 3

Br

—CH —N-C—@-CH
H H 3

9 Br
—

Br

RS

2 H 3
9 Br

—CHz_HvQCHs

Br

?

—CHz;~N-C CH
AN 3

? Br
—CHz'-N-C-@'CHJ
H

Br

—CH -N-C-Q-CH
2 H 3
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Table 1.178
R
Corr;pd 1>—(CH2), k m n chirality R —(CHZ),-,—I?(CHZ)q—G-RS
. R
CH3 9 8r
1948 HJC—O-CHz- 2 2 1 ) H —CHZ-HN-C‘Q-CH;,

5 5 ? Br
1949 H3C CH3 1 ) H —CH;E{-C-@—CH;,

Br

CHe 2 2 1 - H —CHz-ng _@_CHS

1950 02

s

Br

1951 MoK )CHm 2 2 1 - H —CHz-ll\_lr'g—Q'CHa

Br

1952 Br-—@—CHz‘- 2 2 1 - H _CHZ__N_E —Q—F
H

8r

1953 Moo p-cHr 2 2 1 - H . N@_@,F

Br

R T IE TR T, o
H

? Br

1955 ,__dCHz_ 2 2 1 - H —CHz~ '_r\f'C—Q—F

Br

1956 HO"@'CHZ" 2 2 1 - H —CHg~ N-E—G—F
H

9 Br

1957 E’Q‘C“z“ 2 2 1 - H _CH_MC_Q_F
0 *H

9 Br

1958 @'CH? 2 2 1 - H -CHZ-N-C—Q—F
H
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Table 1.179
Compd R‘>_ CH.)— . . R4
No.  R? (CHy); n chirality R? —(CHz)-‘,—F‘ig-(CHz)q—G-HG
) ? Br
1959  H.CS CHy 1 - H ~arpd _@_F
Br
1960 HJCCHF@'(;HT 1 i H —CHZ-HE‘@—F
Br
CH~
1961 @_ 2 1 - H —CH;—}_N,'@—@-F
CHa ? Br
1962 H3C~O'CH2— L H —CHz-gc—Q-F
CHy ' o
1963 1 CHz~ 1 - H —CHZ-N-C—Q—F
HaC H
9 Br
1964 0, N—@-CHz— 1 - H —CHZ—HC—@-F
9 Br
1965  H, c—@—cx-az— 1 - H _ C”z‘ﬁ'c_O_F
Br
1966  (CHaoHL_)-CHr T - H _CHZ_EE_Q_F
F
1967 B _)~CHr 1 - H —cHy
HN
P
1968 H;CO-@-CHZ- 1 ) H ~CH
HoN
?
1969 HO‘@‘CH{‘ 1 - H —'CHZ"'{‘_{'C
HoN
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Table 1.180
Compd. R>-(CH )™ k m n chiralit R —(CH )r—T— 6
No. R? 2); ity R (CH, P ls (CHa)eG-R
CH P
1970 2 2 2 1 - H —CH—N-C
LO H

1971 @—CHZ' 2 2 1 - H ~CHy~ N-Cd

1972 wes< s 2 2 1 - H —CHZ—N-E—Q
H

1973 WeCH A p-CHr 2 2 1 - H —~CHs m{j

1975

CHy
1974 HJC_G‘CH{‘ 2 2 1 - H —CH ;\L
N—@—CHz- 2 2 1 - H ~CH N —d

1976 HCX )-CHr 2 2 1 - H —CH, N—c
1977 NC—@—CHZ— 2 2 1 . H T N.Cd
1978  ©HacHL pCHr 2 2 ) H S
1979 @‘C*ﬁ“ o o 1 . H ~He iy d.
1980 @'CHT 2 2 1 - H —CHg »c{j—s
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Table 1.181
Compd R R
NoF., - R2>—(CH2),— n chirality R? —(CHQ);,—F!{?(CHz)q—G-RG
1981 0N )~CHr 1 - H -
2 2 N F
H,N
1982 NC—Q‘CHz' 1 - H —CH N g{i"
H
. H,N
1983 (CH,).C H"O_CHz' 1 - H —CHz—NﬁC?*dF
H
H,N
|
1984  B<_)~CHr 1 - H —cr e
HyN
|
1985 Haco—Q—CHz- 1 - H ~CHz -G
H,N
|
1986 HO—@—CHZ— 1 - H ~CHz G
HyN
|
1987 E’Q"CHZ" 1 - H ~CHzN-C
o HN
|
1988 @*CW 1 - H —~CHzN-C
H,N
|
1989 Hes—<_)-cHr 1 - H ~CHzN-C
HoN
|
1990 H;CCHZ-@-CHZ- 1 - H ~CHyN-C
HoN
!
1991 @“’“2‘ 1 - H —CHyN-C
H,N
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Table 1.182
Compd. P R
Nox.). R (CHy)~ k m n chirality R —(CHZ)p—FL?(CHz)q_G_Rs
CHa4 9 !
1992 H;,C-@—CHZ— 2 2 1 - H -CHZ—HN-C—Q
Ha N
0 |
1993 ONK JCHr 2 2 1 - H —CH;—H—C@
Ha N
0 |
1994  HOX pCHr 2 2 1 - H —CHrC
HoN
. ' ? 1
1995 No{ pcHr 2 2 1 - H ~CH
HoN
0 n
1996 (CHJ)zCH‘Q—CHI' 2 2 1 - H —CHzN-C
HoN
CHj 0 !
1987 ch-O-CHz— 2 2 1 - H —CHZ—HN-C"Q
HaC HyN
0 cl
1998 BF—Q—CHZ- 2 2 1 - H —CHZ—?‘:C—G
0 cl
1 999 H;;CO‘@"CH{' 2 2 1 = H —CHz—g-C‘Q
0 c
2000 R o 2 2 1 - H —CHZ—HN'C_@
0 cl
2001 Ho{ p-cHm 2 2 1 - H _CHZ_HMC_@
cl

2002 E’Q‘C“‘f 2 2 1 - H —CHz—N-g—O
o H
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Compd R>—(CH2

n chirality

RJ

R4
—(CHZ)—“——p T (CHo)7G-RS

2003 @‘ hr

2004 HJCS‘O—CH—
2005  HccH—~_)-cHe
2006 H3C~O—CH2—
2007 O;NK_)-CHr
2008 M0 )-CHr
2009 NG~ )-CHz-
2010  (CHaeH{_)~CHr-

2011 H,C CHz

2012 8~ )-CHr
2013 HCOL{ )~CHr

Cl
S
—CHZ—N"C
H
Ci
e
—CHy~N-C
H
- Cli
Q
—CHy N-C
Ci
NI
—CHs~N-C
Cl
O
—'CHz"'N"C
H
Cl
S
—CHs=N-C
Cl
e
"‘CHz"‘N"C
H
Ci
NI
—CH ~N-C
Cl

" —CHg ﬁ'gO

? 8r
—CHZ_N'C-Q—G
H

Br

:
-CHZ-N-C-< />—CI
H
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Table 1.184
Compd R! )
. CH,)— irali 9 —_ )_i_ ~-nb6
o R2>—( o) n chirality R (CHZPRS(CHZ)-q—GR
Br
2014 HO‘@"CHZ' 1 i H —CH-;-N-E-@-C!
H
Br
CHz" - ?
2015 E;Q— 1 H —CHZ—HN-c—@—cu
Br
2016 @‘ che - H —cH —N-E:?—Q»cn
2 H
Br
2017 HJCS_G‘CHZ‘ L H —CHZ—Ng—@—cu
H
Br
2018  HoCCH{_)—CHr 1 - H —CHZ—N-@—Q—CI
: H
Br
2019 @'CHZ" 1 - H —CH —N'E—QCI
H
CH3 9 Br
2020 HaC—Q'CHz‘ 1 - H —CHZ-N-C—Q—CI
H
Br
2021 OzN—Q—CHz‘ 1 - H —CHz—N-EGCl
H
9 Br
2022 HJC—C)-CHZ- LI H --CHz—N-CO—CI
H
? Br
2023 NC—@—CH—; 1 - H —CH2~N'C'©‘C'
H
9 Br
2024 (CH:)ch-@-CHr 1 - H —CHZ—N-c-@-cu
H
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Table 1.185
4
CONﬂ;?d 2>—(CH2),— chiralty R —(CHZ)E,—I?(CHZ)Q—G—RS
CHg
2025 HJC_Q_CH‘*' - H —CHZ*N-gdCI
HaC H
Br
2026 Pd%_ - H —CHZ-{:J{*E-O-CI
Br
2027 B _)-cHr : H —CHe
" HaN
Br
2028 cho—@—cm- - H —CH,~N-C
" HaN
Br
2029 Ho<{_)-CHr : H —CHz IO
" HoN
Br
2030 E’Q_CHZ" - H —CH~N-C
o) " HaN
Br
2031 &CH"_ - H —CHzN-C
" HaN
Br
2032 @"CHT : H —CHsN-C
" HoN
CHy 8r
2033 Hac‘OCHz' - H —CHy~NC
HaN
Be
2034 O;NH_)-CHr - H —CHy-C
HoN
8r
2035  HC~_)-Chr . H —~CHy NG
HN
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Table 1.186
Compd. R‘>—(CH )— —r R
 Campd.  >~(CHa— n chiralty R -(CHQ)F,—J;(CHQG—G-RS
’ Br
2036 NG )-GHr - H ~crgre
HyN
CH, "
2037 Hac‘Q'CHz' 1 - H ~CHz=IC
HC H,N
F Br
I
2038 f—GCHz- 1 - H ~CH G
HoN
2039 HO CHy- 1. H o
3 _O- 2 CH2 a Cﬂcﬂ
) oon QM
2040 H3C'©_CH2 °c R H —-CHz—N-C-CH—O
H
- @ PCH;z
2041 ch—O—CHz 0 R H —CHZ—Q-C-CH—-@
: 0 HaG _CHa
2042 H3C—©—CH2— 0 R H —CHz—ﬁc—?&
HyC
CH3
2043 H;,O—@—CHZ— 0 R H —CHz—HN-C-CH
CHy
CH, 0
2044 g’f}‘m- ¢ R —CHy~
o el O
CH
H
“ e
2045 8/ CHa 0 R H H " ;‘
CHy o
CH3 s
~CHzN-
2046 g‘f}-cm- 0 R H o ;
CHj o
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Table 1.187
c d R1 ) R4
omp R2>—(CH2),- n chiralty R —(CH)f—(CH)rG-RS
. RS
/CHJ -CHr::'é
2047 Q—CHZ— 0 R H
CHjy CH,CH,
CH3 7
_ ~CHNC
2048 Q—wa— 0 R H H
CHJ HN‘@‘OCH:CHJ
CH, 1
—CHrﬁ'C
2049 g’f}—mz— 0 R H 48\:5“’
CHg CHs
H:;C@‘ 9 s
2050 | / CHy- 0 R H —'CHz“&}'C_@
H3 ? CF3
2051 - 0 R H -cm—g-c—@
B ‘ o
2052 er L H “C"‘Z‘H"“Cd”
OCH,CH, HoN
HyC 9
2053 @—cmo—bwnr 1 i H —CHZ_E-C F
HaN
(D R
0054 ” ) H ~CHz—N-C F
H;CO CH,~ H
HaN
HsC 0
2055 b»cm- - H TN
- HpN
B
?
2056 CH~ 1 - H ~OHrly "
' H,N
B f
) - F
2057 HSCO—b-CHz- 1 H CHN-C
H,N
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Table 1.188
Compd. R o ' R 6
OI\T;F_J R2>(CH2)J— n chirality R? _(CHZH?(CHQ)'Q—G_R
H,0Q OCHs
2058 b‘CHz‘ 1 - H -—CHZ—N-C
2059 ()0 )-oHr 1 - H —CHZ—N-C—§§~
HyC
2060  HC CHz 1 - H "'CHg"'N-C
OCHa ‘
R CHa
2061 @.CHZ_ 1 - H —CHZ—N—C
F cH N—C«d
2062 chO—OCHg— T - H r
H3C
2063 Hscb»cuz- . i _CHZ_N_C
HyCO
B
2064 r——b-m - 1 - H —CHz—N-C
2
H3CCH2
2065 H;CCHzo—b—cHz— 1 - H —CHz-N—C{_Zg-
2066 @?Hf@ 1 - H —CHrN—Cd
CHz‘
?
2067  tLucHCH—{ pChr 1 . H ~CHpp-C F
HN
C L
H,N
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Compd R >—(CH2

n chirality

R3

R4
—~(CH2)—l~p 1 (CHp)gG-R®

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

Hs
H3 C CH -

8
CHZ_
OCHsy
H3 C CHz"
OCH;

(%CbCHO—<:>—CHf

O‘ CH zb.c .

HaCCH2 OH
CHr
Oron
HyC CH~

—CH;—N—C@
—CHrN—C‘d

—CHZ—N-C~Q§-

—CH N—C-g §—F
T
HaN

—cH N—C—g §-F
Ty

"CHZ—'N-C

—CH,—N-C<<:§
—CH;—N—C~C§-
—CHZ—N-C<<j—
—CH—;N—c{j»
_mwﬁldp

HoN
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Table 1.190
Compd R>—(CH - . R
No. 2) k m n chirality R3 —(CHz)-"-_;lq?(CHZ)'CI_G—RG
oogy (I 2 2 4 ?
H,co-b—cw- i H —CHN-C F
HoN
. ?
2081 2 2 1 - H —CHZ-'_NI-C F
H,N
2082 2 2 1 - ?
H,C CH - H CHN-C F
) H,N
H3C ? CFa
2083 H CHo— 1T 2 0 R H —CH;—ﬁ-C—Q
Br HzN
H3C CF3
2084 ob - 1 2 0 R H ~CHz-C
H,CO HoN
OH 0 CF3y
2085 Haco—C/}—CHz- 1 2 0 R H —CHz—HN-C-Q
HoN
2086 HOO_CHZ_ 1 2 0 R H —carﬁ-cg
HaN
CFa
2087 (H;,C)zw—@—cuz— 1 2 0 R H —CHZ-HN-C
HaN
CFy
2088 (HJCCH“!)ZN-O_CHz- 1 2 0 R H -CHZ_ﬁ'C
HaN
. 0 CFa
208 o (Thq 12 0 A H "CHz"ﬁ‘C@
' H,N
0 CFy
2090 ()oK ) 1 2 0 R H -CHz-ﬁ-c—Q
H,N
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Table 1.191
R . R4
Compd. R>-(cH2), n chirality R —(CHzH—pHS (CHa)-G-R®
QCH2CH3
(9
2001 o )-oHr - H oyt
oK
A ? OCH,CHy
~CH-NC
2092 o _)-CHr T H ém%@
OCH,CH
G o
2093 o )-CHr - H BN
CHZCHZSCH;,
A OCH,CHg
_ . —CH-N'C
2004 o_)-cHs 1 " CH-@
: )
OCH,CH
" P o
2095 o< )-CHr - H RN
e
o _QCHCH;
! ]
2096 C CHz- T H _EWCO
P_@— E:Hz—o
OCH,CH
2057 {)-ote I
CH20H2CH3
@ o OCH,CH,
2008 G~ )-cHr T " TR
: éHZ—Q—C'
—(C)H-N-?: S
2009 o )-CHr U H N
" 9 OCH,CH,
—crp o I>
100 o )-cHe g e
a ? ?CHZCHS
2101 o< )-cHr - H ~cw

OCH2
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Table 1.192
Compd R' - i
No‘.)' R2>-(CH2),— k m n chirality R® —(CHQ)B_FI‘_S'(CHZ)‘Q—G‘RB
OCH2CH;
(
2102 cr—@—CHg- 2 2 1 - H 'f'*?fc‘g
CH2CH2-g-OCH2—®
OCH,CH3;
(r 9
2103 o por 2 2 1 - H ‘E*}TC‘O
H3C-CHOCH;
R
() © OCH,CH,
2104 c CH 2 2 1 - H “?*N‘C‘@
@ 2 . éHngz-(:fOCH;;
(o] R
H,CQ OH ?
2105 bCHz' 2 2 1 - H —CHzN-C F
HaN
HyG O P
2106 b(’”f 2 2 1 - H —CHp-C F
HaN
B'j\/\)_ —CH N—g F
2107 IS CH,- 2 2 1 - H N
HoN
CH3 %
2108 @Eg_%_ 2 2 1 - H o cadhe
S HoN
5 ?
2109 \T\Q/)—CHZ— 2 2 1 - H —CHrHN-Cd—F
H,N
H3CCH ?
2110 %—CHZ— 2 2 1 - H —CHzI-C F
HoN
R H N—ﬁc) F
HaN
B P
2112 HacO—b-CHz- 2 2 1 - H ~CHz -G F
H;CO HzN
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Table 1.193
Compd R' ’ il
NoF.). R2>—(CH2),— m n chirality R® _(CH2)'—p-R’—5 (CH)eG-R®
H,N ?
2113 HJCO_OCHQ_ 2 1 . ~CH - .
H,N
? ~
2114 H3C—<\ )—CHz 2 1 i —CHTHC‘QF
H,N
OCH,CH;,
, @ P
2115 o )-cHr 2 1 - TR
CH(CH3),
OCH,CH,
@ P
2116 o< )-cr e 1 - TR
CH(CH3)CH,CHj4
QOCH,CH3
¢ 9 C
2117 o )-cHr L —?ﬁ”wfs
CH~U NH
) CFs
2118 Ho.%)_mz_ 2 0 R RN
HoN
o CF3
2119 Ho_<::,>—CH2— 2 0 R LN
H,N
CF;
2120 B_dCHZ_ 2 0 R —CHzN-C
HoN
OCH; &
—CH~N-C
2121 H:dcm— 2 0 R “H
H,N
CFq
- N-C
2122 cb—d—CHg— 2 0 R CHrH
HaN
r CFjy
2123 ObCHz- 2 0 R —CHz-ﬁ"C
NO, HeN
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Table 1.194
R! ' il
Conpd- Fz2>—(c:Hg),-—- n chiralty R —(CHZHS—(CHZ)Q—G—RS
0. R
o CF,
HoN
0N CF4
2125 HJCO.-OCHz- 0 R H -—CHZ—”—C
H;N
oun CFy
2126 HJC,OCHT 0 R H ~CHp-C
HaN
CF
r 3
2127 Cre~ 0 R H —CHrye
NH, HaN
CF
HoN ?
2128 HJCO‘C}—CHr 0 R H ~CH7N-G
H,N
CF
HzN | :
2129 ¢ —@—mz—- 0 R H —CHE-C
H,oN
23 —CH N~E F
2130 CHz~ 1 - H 7H
HoN
CH3 0
B N 008
CH HaN
CFa
HaN
2132 a—@—%— 0 R H ~CHep-C
H,N
CF
(HiCh2N P~
2133 u—@—cx-lz- 0 R H ~CH7 -G
H,N
CFs
r —CHzN-C
2134 CHa 0 R H Ty
N(CHs)2 HN

214



. , 26 JUN 2002
wOo 9905686 PCT/US98/23254

Table 1.195
Compd. R ' 7
ompa. 2>‘(CH2)," k m n chirality R? _(CHz)—‘_(CHg)—G-RG
No. R pRS q
(H1C)2N CF3
2135 ¢ che 12 0 R H ~CH~N-C
HN
(H4C)2N o CF3
HoN
2137 C,_@_CHZ_ 1 2 0 R H —CHz-I_h{i-C‘Q
) H,N
@ Hs 0 CFq
2138 @CHT 1 2 0 R H —cHz-ﬁ-cQ
CH; HsN
HyC. Cl CFy
2139 WS- 1 2 0 R H ~CHZ-N-G
CHj H,N
F
( P
2140 cHr 2 2 1 - H ~CHzN-C F
NH, H,N
HoN 0
2141 O e 2 2 1 - H ~CHzN-C F
HN
HaN f
2142 C@CHZ_ 2 2 1 - H —cHet-c{_)-F
H,N
g P
2143 %9 2 1 - H ~CHg-C F
Hhvg-cra ol
HoN o
2144 H;,CO-@'CHz— 2 2 1 - H _CHZ"{TC'Q
HN
CF;

§
2145 HO_@_CHZ_ 2 2 1 - H -CH;-HN-C-Q
HaN
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Table 1.196
Compd. F‘1>—(CHQ)— k m n chiralit R; —(CH )—T: CHo)eG-R®
No. R? ’ Y g (el
2146 CHz~ 2 2 1 - H —CHZ—HN-CQ
NH; HaN
H Cg NH P
2147 3 2 2 1 - H ~CHy~N-C F
H:,CO—O—CHZ- H
HaN
H C-g NH 9
2148 ° 2 2 1 - H —CHzN-C F
HO“@‘CHz" . H
H,N
ou CFq
2149 HO_@_CHZ_ 1 2 0 R H —CHN-C
HoN
H Cg NH &
2150 ° 1 2 0 R H —CH~N-C
Cn—@—CHZ- H
HoN
2151 CHz 1 2 0 R H ~CH NG
HN'g'CH;\ HzN
2152 ° C 1 2 0 R H —CHmN-C
HJC CHz_ HzN
H Cg NH ¢
2153 ° 1 2 0 R H —CHmN-C
H30—<\ >—CH2- HaN
o fon 2 <
2154 ° C 2 2 1 - H "CHZ‘E{*C'Q
H;C CH,~ HzN
H Cg NH ¢
2155 C 2 2 1 - H e e
H CHz HaN
- ? CF4
2156 e 2 2 4 . H ~CH7=N-C
HN'g"CHs HaN
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Table 1.197
C d R1 : R4
ompd.  ° > (CH,)- n chiralty B —(CH,5{—(CHy)G-R®
No. R RS e
CH3 CFJ
2157 H@CHZ_ 0 R H ~CHm G
H,N
HJC‘NH CFJ
2158 Ho—@-mz- 0 R H ~Cr G
H,N
2159 cho-©-0H2~ L H IRt ]
HoN
H;C-NH _ o
2160 HO_@_%_ 1 - H CHN-C F
H,N
"o —CH N—@ F
2161 C@CHz_ T - H i
HoN
Hy C~NH CFs
2162 cho—G-—CHz— T - H ~CHy -
HyN
H,C-NH . <Fa
2163 Ho_@_%_ 1 - H ~CH
HoN
CH CF;
Pt}
2164 N 0 R H ~H e
HoN
CF
H SC? ’
H,N
? CF,
2166 [ -onr 0 R H ’C”ftfc@
N H,N
CF4
i
2167 Q\FH o 0 R H —CH-N-C
/ z H;N
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Table 1.198
Compd R>_(CH " hirali ; — ;ﬁi 6
2); m n chirality R (CHZPR5 (CH)G-R
QC-OCH, CF4
2168 " // CH 1 0 R H ~CHyNC
HiC’ HaN
CFj
2169 ‘C}_?H_ 1 0 R H —CHZ-—HN-C
CH, H,N
CF,
2170 LQ 1 0 R H —CHz-g-c
{)—cwr HoN
y CF,4
1Ne
2171 ?’N}-CHQ— 1 0 R H —CHZ—-}_N{!-C
H,N
G CFq
2172 RQ_CHZ" 1 0 R H —CH NG
Fy 2
CH H
C@ ’ HoN
Q CF4
M
2173 ;‘T/>—CH2_ 1 0 R H —Cl—iz—ﬁc|
S—O-CHs HaN
H CH3 i ©F
2174 8—C T D=CH, 1 0 R H --—CHZ—HN-C
S H,N
OCH; p L
H,N
CFy
|
2176 %CHZ— 1 0 R H -CHz—l_N"C
HyC” H,N
H3 OH CF3
2177 N )-CHm 1 0 R H ~CHzN-C
CH,0H HzN
I CF4
H;CO-
2178 1 0 R H ~CHiC
H CH:"‘ HZN
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Table 1.199
R! ' R*
Compd. " >~(CHJ~  k m n chirally R —(CH,d—(CH,)G-RS
No. R pRS 2/q
P CF,4
2179 %or&z— 1 2 0 R H _CHZ_.\LC';,Q
HyC- ¢~ H
o HoN
CF,
2180 o~ i~ 1 2 0 R H ~CH G
H,N
Hie CF,
2181 O@::}‘C‘“‘f 1 2 0 R H =CHN-C
H H,N
CFq
2182 "N 1 2 0 R H ~CH N
HN
. CF3
2183 o - 1 2 0 R H ~CHymN-C
H,N
‘
$N o~ ?P
2184 NQZD‘%' 2 2 1 - H caz—g-c—QbF
HyN
CFq
% o9
2185 “b‘c%- 2 2 1 - H -Cr*z-ﬁc‘@
H,N
H ? CFa
2186 %CHZ_ 2 2 1 - H —CHZ-HC—Q
HoN
Hy 9 CFj
2187 HObCHz_ i 2 0 R H —cHz—HNCQ
HyN
. ?P CFa
2188 &b%_ 2 2 1 - H —CHz“,_f‘fC‘Q
HoN
CFq
2189 Sbw ~ 1 2 0 R H ~CHrN-C
HoN
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Table 1.200

1

. )
Compd. 2>—(CH2),— k m n chirality R?

R4
mpd. *(CH2)5—£-;(CH2)Q—G-R6

H
2190 %;b 2 1 - —CHZ—N-@dF
CHz‘ H
HoN
OYH CF,
2191 ‘}b‘mz— 2 1 - —CHz—l_f‘j“C
HoN
Sﬁ/H CF3
2192 ObCHz— 2 1 - '—CHZ—-{})’-C
H,N
H
Q
2193 Sﬁ’c o 1 - —CHN-C £
CHz" H
HyN
Hy CF,
2194 HschHz— 2 1 - —CHz—ﬁc
HoN
o l CF,
2195 C,_@_CHZ_ 2 1 - ~CHprC
HoN
H3C-NH ©F3
2196 ¢ —@-cr—{z— 2 0 R —CHN-C
HoN
HJC"NH CFJ
2197 H:;CO_O'CHZ‘ 2 0 R —CHr N C
HoN
H,C-NH o
2198 C@CHZ_ 2 0 R ~CH=N-C
HoN
HyC-NH i &
2199 H3C-©'CH2- 2.1 - —eEe
HN
HyC-NH &
2200 . oHy- 2 1 - Ik
H,N
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n chirality

CHH— (CHp)G-R?

Table 1.201
Compd. R‘>—(CH2)—
No. - R? :
HyC~NH
2201 HyC CHy-

2202

2203

2204

2205

2206

2207

2208

2209

e

1%"\\
O
kX
!

(@]
I
[y

0
T

3

T
O
o)
K
!

HN-CHj

HN-CH3

-CHthC{j

CFq
~CHz=N-C

—CnrN‘-C‘é

~CHN-C

—CH~N-C
H

*CHrN—C*{j’

? Fs3

—CHrN‘CAd
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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, trifluoroacetic

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-chlorobe:zyl)—1-methyl-4-—
[{N-(3-trifluoromechylbenzoyl)glycyl}aminomethyl}pireridinium iodide, where
such alkyl include, for example, a methyl, ethyl, n-propyl, r-butyl, n-pentyl,
n-hexyl, n-heptyl, n-octyl, disopropyl, isobutyl, sec-butyl, tert-butyl,
isopentyl, neopentyl, tert-pentyl, 2-methylpentyl, l-ethylbutyl, and the like,
suitably specificallyincluding, amethyl and ethyl group. Aspreferredspecific
examples for counter anion of the ammoniumcation, a halide anion suchas fluoride,

chloride, bromide or iocdids can be listed.

The present inventionmay 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 eguivalent of a compound

represented by the formula (II} below:

R1 /(C HZ)K
—c =N (CHy)e—NH (1)
R? (CHy)n R?

{where R!, RY, 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:

0 R
HO-C = (CHa)y—}— (CHZ)~G-R" (1)
RS

222



10

15

20

25

30

. , " 26 JUN 2002
WO 99725686 PCT/US98/23254

{where R', R®, 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.

Tre reactive cderivative for the carboxylic acidin the atove formula (III)
include highly reactive carboxylic acid derivatives, which are usually used in
synthetic organic chenistry, 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
dicyclohexylcarbodiiride {DCC), N-ethyl-N"-(3-
dimethylaminopropyl)carbodiimide (EDCI or WSC), carbonyldiimidazole {CDI),
N-hydroxysuccinimide (HOSu), N-hydroxybenzotriazole (HOBt), benzotriazol-1l-
yloxytris(pyrrolidine)phosphonium hexafluorophosphate (?yBOP®), 2-{1H~
benzotriazol-~1l-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (HBTU),
2~ (1H-benzotriazol-1l-yl)-1,1,3, 3-tetramnesthyluroniuntetrafluoroborate (TBTV),
2~(5-norbornene-2, 3-dicarboxyimido)-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, sodiumhydrogencarbonate, and the like, 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 1 equivalent of an alkylating

reagent given by the formula (IV) below:

—(CHg),—X (IV)

(where R', R°, and j are the same as defined respectively in the above formule
(I)); X represents a halogen atom, alkylsulfonyloxy group, c: arylsulfonyloxy

group), with 0.1-10 equivalents of a ccmpound represented by the formula {v)

below:
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/(C Ha)« 0 R4
HN (CHz)=N-C=(CHz—— (CHp)-G=RE (V)
(CHon R® RE

{where R’, RY, R*, R®, 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 more smoothly run if a2 base similar to that used
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), ¥ represents a halogen atom, alkylsulfonyloxy
group, arylsulfonyloxy gfoup. Such halogen atoms include'preferably chlorine,
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.

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

represented by the formula (VI) below:

R1
»—(CHy)j.s—CHO (V1)
R2

{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)

{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
catalyst containing 2 metal such as palladium, platinum, nickel, rhodium, or
the like, using complex hydrides, such as lithium aluminum hydride, sodium

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

(preparation 4)
A preparation which call for treating one eguivalent of a compound

represented by the formula {(VIII} below:

(CHa)k 4
R! / ? R
>—(CHy),—N (CHZ)n_—I?J—C_(CHZ)p—}'_(CHz)q'—T:IH (VID)
2 3 5 7
R (CHa)rm R R R
[{where R, R:, Rs, R‘, R’, R-, j, k, m, n, pandqgare the same as def:ned respectively
in the above formula (I}) with0.1-10 equivalents of a carboxylicacidor sulfonic

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

{where RY 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 rea.ctive derivative for the carboxylic acid or sulfonic acid in the
above formula (IX) irclude 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:

z=C=N-R} (X)

{where R* is ths same 2s 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 eguivalent of a compound

represented by the formula (XI) below:

R1 /(CH2)k 9) R4

i
) (CHa)y =N (CH2)y—N=C~(CHz)y—(CHy)—A=OH  (X1)
R (CHa)n R R

(where R}, R®, R*, RY, R, 3, k., m, n, p and g are the sama as dafined 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®-NH; (XII)

{where R* is the same as dafired 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 reactionof the above preparations anddeprotectionusinga 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, prepazed 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.

fach 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, toluens, and the like, ethers such as
diethyl ether, tetrahydrofuran, and the like, esters such as ethyl acetate,
arrotic polar solvents such as dimethylformamide, dimethyl sul foxide,

aceconi:rile,andthelike,alcoholssuchasmethanol,ethanol,isopropylalcohol,

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, rscrystallization,
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;~C¢ alkyl additien salt of this invention, which
inhibits chemokines such as MIP-1la and/or MCP-1 and the like frcmaction 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, congestive heart failure, viral meningitis, cerebral infarction,
neuropathy, Kawasaki disease, sepsis, and the like, in which tissue infiltration
ofblood monocytes, lymphocytes, and the like plays amajor roleintheinitiation,

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 rot 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 (4.154g, 25.8mmol)and19r@NEt(6.€7g,51.6mmol)
were added to a solution of 3-((tert-butoxycarbonyl)amino)pyrrolidine (4,81 g,
25.8 rmol) in DMF (50 mL). The reaction mixture was stfrred at 70 °C for 15
h and the solvent was removed under reduced pressure. Racrystallization (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, S H}, 1.5-2.7 (br, 1 H), 2.1-2.4 (m, 2 E), 2.5-2.7 (m, 2
H), 2.83 (br, 1K), 3.57 (s, 2H), 4.1-4.3 (br, 1 E}, 4.9-5.1 (bz, 1 H), 7.15-7.35
(brx, 4 H); The purity was datermined by RPLC/MS (98%); ESI/MS m/e 311.0 (M'+H,
C:¢H2aC1N,0,) o

A solution of 3—(te:t—butoxycarbonyl)amino;l-(4-
chlorobenzyl)pyrrolidine (6.38 g, 20.5 mmel) in CH;OH (80 mlL) was treated with
1 N HCl-Et.O (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 CH.OH~CH;CN, 150 mlL) to give 3-amino-1-(4-chlorobenzyl)pyrrolidine
dihydrochloride as a white powder (4.939 g, B84.9%): ‘H NMR (d;~DMSO, 300 MHz)
§3.1%5 {br, 1 H), 3.3~3.75 (br-m, 4 H), 3.9 (br, 1 H), 4.05 (bz, 1 H), 4.44 (br,
1H), 4.54 {(br, 1 H), 7.5-7.7 (m, 4 H), B8.45 (br, 1 H), 8.60 (br, 1 H); The purity
was determined by RPLC/MS (>99%); ESI/MS m/e 211.0 (M'+H, CyX,6C1lN)).

Optically active (R}-3=-amino-1l-(4-chlozobenzyl)pyrrolidine dihydro-
chloride and (S§)-3-amino-l-(4-chlorobenzyl)pyrrolidine dihydrochloride ware
also prepared pursuant to the above method using the corresponding reactant

respectively. The products showed the same 't "MR with that of the racemate.

Example 1: Preparation of 3- (N-Benzoylglvcyl)amino~-1- (4~
chlorobenzyl)pyrrolidine (Cempound No, 1).

N-Benzovlglycine (9.9 mg, 0.055 rmol), 3-ethyl-1-(3-
(dimethylaminopropyljcarbodiimide hydrochloride (EDCI) (1C.5 mrg) and 1l-
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hydroxybenzotriazole hydrate (HOBt) (7.4 mg) were added to a solution of 3-
amino-l-(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 agueous NaOH (2 mL x 2) and brine {1l mL). After filtration
through a PTFE membrane filter, the solvent was removed under reduced pressure
toafford3- (N-benzoylglycyl)amino-1-(4-chlorobenzyl)pyrrolidine {compoundNo.
1) as a pale yellow oil (17.7 mg, §5%): The purity was determined by RPLC/MS
($5%); ESI/MS m/e 372.0 (M +H, CanH2aCLN;0.).

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

yields are surmarized in Table 2.

Table 2
Comﬁoound Molecular Formula {ESI/MS m/e|Yield (mg)} Yield (3%)
o.
Ixample 2 2 C21 H24 Cl N3 02 386 l6.4 85
Zxample 3 3 Cl9 H21 C1 N4 02 373 18.7 100
ixample 4 4 C21 H21 €1 F3 N3 02 440 57.2 69
Zxample 5 g2 C22 H23 Cl F3 N3 02 454 5.6 11
Zxample 6 85 C21 H24 Cl N3 02 386 22.6 59
Example 7 86 C21 H23 Cl N4 04 431 21.2 98
Zxample 8 214 C22 H25 C1 N2 02 385 23.9 62
Zxample 9 215 C23 H27 Cl N2 03 415 17.4 84
Zxample 10 216 C20 H23 Cl N2 02 s 3391 21.6 quant
Ixample 11 217 C23 H27 Cl N2 04 431 15.3 66
Example 12 218 C23 H27 C1 N2 02 399 12.8 64
xample 13 219 C22 H24 Cl F N2 03 419 16.1 86
ixample 14 220 €22 H25 Cl N2 02 385 1¢.4 85
Ixample 15 221 C21 H23 Cl N2 02 371 14.9 80
Iixample 16 222 C21 K22 Cl2 N2 02 405 13.3 65
Ixample 17 223 C25 H31 Cl N2 03 443 18.4% 63
txample 18 224 C20 H23 Cl N2 03 s 407 11.2 28
Ixample 19 225 C22 K26 Cl N3 02 400 22.7 quant
txample 20 2286 C23 H28 Cl N3 03 430 21.0 Se
Ixample 21 227 C22 K25 Cl2 N3 02 434 21.9 100
Zxample 22 228 C23 H28 Cl N3 03 430 2.8 57
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Sxample 23 229 €25 H32 Cl N3 02 462 25.4 quant
Example 24 230 C26 H31 Cl F N3 02 472 26.0 quant
Ixample 25 231 C24 H28 Cl1 N3 03 442 30.3- guant
Example 26 232 C22 H32 Cl N3 02 4086 3.¢ 19
Zxample 27 233 C23 H28 Cl N3 02 414 8.5 41
Example 28 234 C22 H27 Cl N4 02 415 7.3 35
Zxample 29 235 24 K29 Cl2 N3 02 462 9.¢ 39
Example 30 236 C25 H29 Cl1 N4 O3 s 501 17.4 69
Example 31 237 C21 H24 Cl1 N3 03 402 14.2 71
Example 32 238 C21 H23 Cl2 N3 O3 436 . 23.4 guant

*Yield of TFA salt.

Reference Example 2: reparation of {(R) =3~ (N~ (tert~
Butoxycarbonyl)glycyl}amine-1-(4-chlorobenzyl)pyrrolidine.

Anixture of (R)-3-amino~1l-(4-chlorobenzyl)pyrrolidins dihydrochloride
(4.54 g, 16.0 mmol), 2 N NaOX solution (80 mL), and ethyl acetate (80 mL) was
shaken, the organic layer was separated, and the aqueous laysr was extracted
with ethyl acetate (80 mL x 2). The combined organic layers were dried over
anhydrous sodium sulfate, filtered, and evaporated to g¢ive free (R)-3-~
amino-1-(4-chlorobenzyl)pyrrolidine (3.35 g, ¢9%).

A solution of (R)-3-amino-1-(4-chlorokenzyl)pyrrolidine (3.35 g, 16
maol) in CH,Cl- (80 mL) was treated with Et:N (2.5 mL, 17.€ mmol), N-tert-~
butoxycarbonylglycine (2.7% g, 1€.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 MNaOKE solution (80 mL) 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
{510, ethyl acetate) afforded the desired (R)-3-{N-(tert~
butoxycarbonyllglycyljamino-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)g.veyl]lamino-1-{(4-
chlorobenzyllpyrrolidine (5.39 g, 14.7 mmol) in methanol (&) mL) was added 4
N HCl in dioxane (38 mL). The solution was stirred at room temperature for 2
h. The reactionmixture was concentrated and 2 } NaOH solution (80 mL) was added.

The misture was extracted with dichloromethane (80 mL x 3), and the combined
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extracts were driedover sodiumsulfate and concentrated. Column chromatography
(510a, AcOEt/EtOH/EL,N = $0/5/5) gave (R)-3-(glycyl)amino-1-(4-
chlorobenzyl)pyrrolidine (3.374 g, 86%): 'H NMR (CDCl;, 270 MHz) 6 1.77 (dd,
J=1.3 and 6.% Hz, 1K), 2.20-3.35 {(m, 2 H), 2.53 (dd, J = 3.3 and 9.6 Kz, 1
H), 2.62 (dd, J = 6.6 and 9.6 Hz, 1 H), 2.78-2.€87 {m, 1K), 3.31 (s, 2 H), 3.57
(s, 2 H), 4.35-4.53 (br, 1K), 7.18-7.32 (m, 4 H), 7.39 (br. s, 1 H).

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

(§)-1-(4-Chlorobenzyl)-3-{glycylamino)pyvrrolidine: 3.45 g, 7%% (2
steps). )

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

{S)})~-3-(p-Alanylaminc-)1-(4-chlorcbenzyllipyrrolidine: 3,72 g, 86% (2
steps).

a
)

{R)=3-{(S)-Alanylaminc}-1-(4-chlorobenzyl)pyrrolidine: 368 mg, 65% (2
steps).

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

(R)-3-((2S)-2-Amino-3~thienylpropanoyllamino-1~-{4-
chlorobenzyl)pyrrolidine: 566 mg, 78% (2 steps).

(R)-3-{(ZR)-2—Amino-3-thienylpropanoyl}amino-l-(;-
chlorobenzyl)pyrrolidine: 585 mg, 81l% (2 steps).

{R)-3-(2-Amino-2-methylprepanoyl}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)-
1-{4-bromobenzyl)~3-(glycylamino)lpyrrolidine, (R)=-1-{2,4-dimethylbenzyl} =3~
(glycylaminolgyrrolidine, and (R)-1-(3, 5-cimethylisoxazol-4-ylmethyl)-3-
(glycylamino)pyrrolidine were also synthesized pursuant tomethods of Reference
Example 1, 2 and 3 using the corresponding reactants respectively.

(R)-3-(Glycylamino)-l—(4—methy1benzyl)pyrzolidine; 4.65 g, 62% yield

from 3-{({terc-butoxycarbonyl)aminolpyrrolidine.
yield

)

(R)-1-(4~Bromobenzy:)-3-(¢lycylanino)pyrrolidine: 2.55 g, 68%
from {R)-3-amino-1-(4-bremobenzyl)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, 1 H),
3.32 (s, 2 H), 3.58 (s, 2 H), 4.35-4.55 (m, 1 H), 7.21 (d, & = 6.5 Hz, 2 H),
7.45 (d, 3 = 6.5 Hz, 2 H).
(R)~1-{2,4-Dimethylbenzyl)~-3-(glycylamino)pyrrolidins: 1.56 g, 58%
yield from 3-((cert-butoxycarbonyl)aminolpyrrolidine;IH NM= (CDCl,, 270 MHz)
61.55-1.78 (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 E), 4.38-4.60 {m,
1K), 6.5 (d, J=7.6 Kz, 1 H), 6.97 (s, 1 H), 7.13 (d, J = 7.6 Hz, 1 H), 7.43
(br~s, 1 H}.
(R}=1-(3,5-Dimethylisoxazol-4-ylrethyl)-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]glycyllamino-1-(4-chlorockenzyl)pyrrolidine
{Compound No, §5). ‘

A solution of 3,5-bis(trifluorormethyl)benzoyl chlorids (0.060 mmol) in
chloroform (0.4 mL) was added to a solution of (S)-1-{4-chlorobenzyl)-3-
{glycylanino)pyrrolidine (0.050 mmol) and triethylamine (0.070 mmol) in
chloroform (1.0mL). After the reactionnixture 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 tem:oe:ature for 12 h. The reaction mixture
was filtered and the resinwaswashedwith dichloromethane (0.5nlL). The filtrate
and washing were combined, dichloromethane (4 mL) was added, and the solution
was washed with 2 N aqueocus NaOH solution (0.5 mL) to give (S)-3~[N-{3,5-
bis(trifluoromethyl}benzoyl)glycyl}amino-1l-(4-chlorobenzyl)pyrrolidine
{compound No. 5} {14.4 mg, S7%): The purity was determined by RPLC/MS (97%);

ESI/MS m/e 508.0 (M“FH, C;:H:-.ClFsN;Og) .

Examples 34-239.

The compounds of this invention wsre synthesized pursuant to methods of
Example 33 using the corresponding reactant respectively. The ESI/MS data and

yields are surmarized in Table 3.

Table 3
Compound| Molecular Formula |ESI/MS m/e|Yield (mg)|Yield (%)
No.
Ixample 34 5 1C33H: ClFgN,0: 508.0 14.4 57
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Txample 35 6 C-;H.CL1F:.N,0; 440.0 17.0 77
Ixample 36 7 C:uHaBzCLN30: 450:0 17.7 e
Sxample 37 8 CayH-CLEN;O; 390.0 12.7 €5
Zxample 38 ] CauHayCL ;N30 440.0 35.0 cuant
Zxample 39 10 Ca H,yCLlN;0; 402.5 23.5 quant
Ixample 40 11 CaxHasCLN;04 432.5 22.4 quant
Zxample 41 12 C:aH:5C1N3Oy 432.5 15.¢ 74
Example 42 13 C:1Ha C1FN;30; 440.0 13.1 60
Ixample 43 14 Cs HyCLIN;0; 386.0 16.4 85
Zxample 44 15 CaH-1CLlaN;0; 40¢c.0 15.7 77
Ixample 45 16 T H24C1N;0: 402.0 28.2 guant
Example 46 17 CagH2oCLiN302 442.0 35.6 quant
Ixample 47 18 Cs HaCLN,O> 397.5 22.8 quant
Example 48 19 C+ H22CLN304 41¢€.0 16.3 78
Ixample 4¢ 20 Ca H2oCLT4N;0; 45¢.0 24.¢ quant
Zxample 50 21 C:1E20CLlEN30; 458.0 17.¢ 78
Zxample 51 22 CaH2eCLE N304 455.0 9.4 41
Example 52 23 Ca1Ha(CLlE N30, 458.0 15.4 67
Example 53 24 C. Ha C1EN4O; 456.0 20.7 91
Zxample 54 25 Ca HanCLlFN3Os 458.0 18.5 81
Sxample 55 26 CanH-CLINOy 417.0 21.¢ guant
Example 56 27 C-oH»1CLlN{Oy 417.0 16.¢€ 81
Ixample 57 28 C:nH2CINOy 417.0 6.5 33
Zxample 58 29 CaH24CLEgN30; 508.0 20.¢ 82
Ixample 58 30 CHzCLEN;0, 440.0 15.2 69
Zxample 60 31 C,uHz1BrCLN;0, 450.0 15.¢ 69
Zxample 61 32 CayH2 C1EN;0: 3%0.0 11.¢€ 61
Zxample 62 33 CagHaaCL3N,0; 440.0 15.¢€ 72
Example 63 34 C-1Hz24C1IN;0;5 402.5 33.¢ quant
Example 64 35 CaaH2sCLN;0; 432.5 56.1 guant
Zxample 65 36 C12H25C1N30y 432.5 37.€ quant
Sxample 66 37 CayHa  CLEN;04 440.0 12.¢6 57
Zxample 67 38 S H2:CIN,02 386.0 12.3 64
gxample 88 39 CauH21CL1aN;02 406.0 15.¢ 78
Zxample 69 40 2:4H24CLlH;02 402.0 1l.¢ 58
Example 70 41 CaeHaCLyN302 442.0 17.¢ 81
Zxample 71 42 2 H-.CL1N,0a 387.5 22.4 guant
Sxample 72 43 Ca H2aCLIN,O4 416.0 30.1 quant
Example 73 44 1 HAClFN-Os 458.0 13.4 59
Sxample 74 45 S+1H2 C1EN;30: 458.0 13.2 58
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Zxample 75 46 C-1H-.CLEN;O; 14.4 63
Zxample 76 47 C-1HaCLE;N10; 16.4 72
Sxample 77 48 Ca1H2CLEN,0: 16.5 72
Ixample 738 49 CapH21CLNO, 12,5 60
Zxample 79 50 Ca1HA CLEN3O2 26.3 Guant
Example €0 51 C-¢H:BzCLN;,0; 8.6 38
Zxample 61 52 CaoE2CLEN;O; 4.1 21
Ixample 82 53 C-yH-;ClaN,0; S.4 27
Sxample 63 54 CTacHaCLl3N30; B8.¢ 20
Example 84 55 CaoHanBrll N30- 7.7 35
Ixample €35 56 C-1H-;C1N,0; 4.8 25
Example £6 57 C22H24C1N,0, 4.¢ 23
Example §7 58 CaoH21CLaN;302 4,1 20
Ixample €8 59 CaoH~BzCLN;0- 3.5 16
Ixample €9 60 C-sH25CLIN;0a 7.3 33
Zxample S0 61 C21Ha1CLEN,0; 7.1 32
Example €1 62 C-1Hz4C1N;0, 10.4 54
Example S2 63 Ca2H2sC1IN;30; 6.0 30
Example &3 64 C:1H2CINLO; 7.0 35
Txample 94 65 CayHA2,C1lN,0a 7.7 36
Sxample S5 €6 Ca3H2;C1N;02 6.3 30
Zxample $6 67 CaeH>,CLE3N;04 4.7 23
Zxample ¢7 68 Ca HAWCLEaN3Os 7.8 38
Example S8 6% C-4H. C1FaN1Os 7.3 36
Zxample 59 70 C-nH-~,CLE;N;0, 9.1 45
Example 100 71 Ca~Ha5CLlN;0; 5.€ 26
Example 101 72 C-1H::CLF3N;0; 6.2 27
Zxample 102 73 Cs1HzC1F3N;0- l6.8 74
Zxample 103 74 CaaH-CL1N,04 16.4 76
Example 104 75 T~ Ha CLEN30; 16.1 70
Zxample 105 76 Cs1H25CLlE (N30, 17.0 74
Zxample 106 71 CapH1eClT3N;0. 16.2 76
Example 107 78 Ta.H1eCLlEF;N;30; 18.0 85
Sxample 108 79 C-2H2nCLF4N;0, 18.8 74
Exanple 109 80 Ca-Ha: CLEgN;0: 16.4 65
Example 110 81 CaaH45CLH,04 13.5 70
Zxample 111 83 C-.H~CIN,O, 16.0 77
Example 112 84 CanHa2CIN,Oy 21.¢ guant
Ixample 113 87 Z-3H22CLlEgN;0, 17.5 67
Ixample 114 88 CasH-CLFyN;0. 13.5 61
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Example 115 89 C-1H::EzCLIN;0- 466.0 15.4 66
Sxample 116 90 Ca1Ha:CLEN;0, 404..0 10.7 $3
Zxample 117 Sl CayE--CLl.N;0, 456.0 13.7 60
Zxample 118 g2 Ca:H25CLIN;0; 416.0 38.4 cuant
Sxample 119 63 Ca3H:CLN,O, 446€.0 25.2 quant
Zxample 120 54 Ca3H-CLN,0, 446.0 16.3 74
Zxample 121 95 CaaH- CLE;N0, 454. 16.3 72
ZIxample 122 $6 CaaH3CLIN,O: 400.5 16.7 24
Example 123 57 Ca1H=,CLaNa0Q, 420.0 11.2 53
Sxample 124 98 Za22H1sCLIN;302 416.5 11.¢ 57
Txample 125 $9 Ca1H2:C1;:N;30a 454.0 14.¢ 65
Zxample 126 100 C23H4:CLIN,O, 411.0 9,3 46
Sxample 127 101 Cz2H23CIN;Oq 430.5 13.2 €1
Zrxample 128 102 C2:H1-CLFN;O2 472.0 13.1 35
txample 129 103 CaaH;2CLEN,O- 472.0 36.5 cuant
Example 130 104 C2aH22CLE N304 472.0 22.¢ c7
Txample 131 105 CagHa:CLEN;304 472.0 20.1 85
Example 132 106 CaaHA,CLTN;0; 470.0 27.4 quant
Zxample 133 107 CazH22C1EN;04 472.0 18.5 78
Txample 134 108 Ca1Ha:CLN{O; 431.0 11.¢ g5
Txample 135 109 CaHa:CINGO, 431.0 23.¢ guant
Txample 136 110 Ca1E-:CIN,O; 431.0 24.4 guant
Ixample 137 111 C-3Ha-CLETNLO: 522.0 9.5 3€
Zxample 138 112 Ca2Ha,C1E3N;0. 454.0 3.¢ 17
Txample 139 113 C-yH2:B2CLN30: 466.0 7.5 32
Zxample 140 114 Ca H::CLFN;O- 404.0 6.1 30
Zxample 141 115 CaH2:CL3N30; 456.0 6.8 29
gxample 142 116 CaaH:CLN,0; 416.0 4.¢ 23
Txample 143 117 C19H2:CLN;0, 246.0 6.4 25
Example 144 118 Ca3H2:C1IN;0, 446.0 24.58 guant
Zxample 145 11S  |CapH2:CLE3N,0: 454.0 5.2 23
Zxample 146 120 C.aH:¢C1N;0s 400.5 4.4 22
Zxample 147 121 Co1H::CLlaN;0: 420.0 7.8 37
Txample 148 122 CaaH.:CLN:0: 416.5 14.1 68
Ixample 1465 123 CayHy:C1:N;0a 554.,0 5.4 24
Example 150 124 C--H::C1N,O: 411.0 34.0 quant
xample 151 125 CaaH::CLIMLO, 430.5 32.0 guant
Sxample 152 126 Ta-H2CLF N0, 472.0 4.¢ 19
Sxample 153 127 C--Ha. CLEMN,0; 172.0 10.4 44
Zxample 154 12¢ Ca-H: CLFN;0: 472.0 7.3 31
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Zxample 155 C-2H.+CLlFN;0: 472.0 13.5 57
Ixarple 156 Ca-H1:CLENO; 470..0 15.1 64
Txample 1957 C-:H;2CLE N0z 472.0 8.6 36
Ixarple 158 Ca Ha:CLINOy 431.0 4.4 20
Txample 156 T H4,CIN,O, 431.0 32.0 quant
Zxample 160 Ca:Ha:CLIN, Oy 431.0 6.9 32
Ixample 161 CayH+3BrClM;0; 4606.0 7.6 34
Ixample 162 C-1Ha23,C1EN;0; 404.0 13.7 68
Sxample 1863 a1 Ha:CLaN0, 420.5 14.6 69
Example 164 a1 Ha2CL N30, 454.0 17.7 76
Zxample 165 C-1H2BrCLyN,O2 454.0 17.2 76
Zxample 166 CaaHa;CLN,Oa 400.0 15.0 75
Cxarple 187 C-3HasC1N,0, 443.5 13.9 62
Zxample 168 Ca:Ha3C1:N;02 420.0 13.7 65
Example 189 Ca1Ha3BECIN,0O; 464.0 16.1 69
Example 170 Ca7H29CLIN;0n 462.0 17.6 76
Zxample 171 CaaH23C1EN3Oa 454.0 16.0 71
Example 172 CayH25C1N;04 400.0 14.9 75
Exanple 173 C-3H2sCLN;0; 414.0 16.2 78
Txample 174 C-3Ha:C1N,0: 411.0 14.9 73
Example 175 CTayH2gCLN;O2 436.0 17.1 78
Sxample 176 CagH14CLN;0; 436.0 13.1 60
Example 177 T H:2CLE:N;0: 422.0 i4.8 70
Zxample 178 Ca H,-ClFT:N30; 422.0 15.3 73
Zxaxmple 179 C-1H22CLEN;0; 422.0 15.3 73
Example 180 Ca H22C1F2N100 422.0 16.4 78
Sxample 161 Ca3H23C1N;04 443.0 16.9 76
Sxanmple 1€2 CasHauCLE;N;3O02 470.5 12.6 54
Sxample 163 Ca2H2,CLEIN;O; §70.0 20.0 85
Zxample 164 Ca3Ha5CLN;O; 444.0 17.4 78
Example 185 Ca=H:=CLEFN;30n 472.0 18.4 78
Zxample 186 C.-Ha4CLEN;0: 472.0 19.6 83
Example 187 Cs:H-CLE3N;O2 440,0 17.0 77
Zxample 16€8 Ce K2 CLE:NLOs 440.0 17.1 78
Zxample 1§89 C-3H:sCLTeN;0, 522.0 20.8 80
Example 160 Ca3H-aC1E3N1O: 522.0 2.7 10
Zxample 1°%1 CayH2:CIN.O2 414.0 16.4 19
Example 162 C,-H,:C1F;N50; 454.0 8.6 38
Zxample 163 C-H_:BzCLN30; 464.0 11.6 50
gxample 154 s H: CloN:O: 420.0 11.5% 55
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Zxample 195 169 Ca1H,-Cl:N;0: 454.0 10.0 44
Txample 1986 170 C2-H.-CL1EM;0; 472:0 10.4 44
Sxample 157 171 C~H2,Cl:N;0, 420.0 8.9 42
Zxample 158 172 Ca1H2,CLN;0; 386.0 10.3 53
Zxample 199 173 C,.H,.CLU,04 431.0 l4.€ 66
Zxample 200 174 C2:Ha:CLF:N30; 454.0 10.4 46
Txample 201 175 Cy H2:ExCLIN;0, 464.0 13.4 SE
Zxample 202 176 C31H2:ClaN;0:2 420.0 12.7 €0
Example 203 177 Ca1H22CL N,0: 454.0 13.2 S8
TZxample 204 178 CayH2:CLEM;02 472.0 12.¢ 55
Txample 205 175 Ca H-:ClaN30; 420.0 13.3 63
Example 206 180 C11H-4CLIN;0, 386.0 24,2 quant
Txample 207 181 CaHa:CINLOy 431.0 1.0 1
Example 208 182 Ca3H2sCLI3N10a 466.0 15.1 €5
Zxample 209 183 Ca3H2:B5-C1NLO: 478.0 i8.¢C 75
Txample 210 184 C22H1sClLaN302 434.0 16.3 75
Example 211 185 Ca2H24CLiN;02 468.0 18.6 79
Txample 212 186 CayHa4CLF N30z 486.0 16.5 68
Example 213 187 CaaH2sCl.N;0- 434.0 14.4 66
Sxample 214 188 CasH25C1IN;O: 400.0 14.0 70
Example 215 189 Ca2H:CLN,Oy 445.0 l6.¢ 76
Example 216 180 CagH2:C1F:N;0:8 536.0 17.7 66
Sxample 217 191 CssH-¢BzCLN;0.S 546.0 20.4 75
Example 218 1g2 CagHaeCLlsN;0.5 502.0 16.¢ 67
Sxample 219 163 CatH2:CL:N30,8 536.0 18.3 68
Example 220 194 Cy4H,,CLE(N;O28 554.0 15.4 70
Exarmple 221 195 CasH2eClaN3025 502.0 19.1 76
Example 222 196 C:gH2:CLN,0,8 488.0 16.0C 68
Example 223 157 CysH~CLN,04S 513.0 18.4 72
Ixample 224 198 CagHaCLE)N30a5 536.0 13.¢ 52
Example 225 199 CssH2«BrC1N;028 546.0 12.¢ 47
Example 226 200 C.:H-:CLl:N;0;5 502.0 15.86 62
Zxample 227 201 CasH24Cl:N30aS 5356.0 17.3 64
Example 228 202 C-3Hz,ClEN;0,5 554.0 15.4 5¢
Txample 229 203 CagE2:CLaN;3045 502.0 13.3 54
Example 230 204 CagH2:CLN3O-S 468.0 13.7 55
Example 231 205 CagHAC1N,O4S 513.0 13.¢ 54
Sxample 232 208 . H--CLFN;04S 546.0 10.¢ 37
Example 233 207 S--Hs-BzCLN;O,S 558.0 17.1 61
Example 234 208 C13H--CLlaNLOS 512.0 17.C 66
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Example 235 209 Ca:H:sCL N;048 546.0 7.3 27
Example 236 210 C24H2sCIF N3O, S 564:0 16.2 68
Zxample 237 211 Ca3H9CL-N3O4S 512.0 7.9 31
txample 238 212 CasHaeCLH;0,48 473.0 13.7 57
Sxample 239 213 Ca;H29CLN,O4S 523.0 5.5 21
Example 240: Preparation of (R) ~3~[N-{3-Fluoro-5-

(triflucromethyl)benzoyl}glycyljamino-1-(3,5-dimethylisoxazol-4-
vlmethyl)pyrrolidine (Compound No, 1191).

Ak solution of 3-fluore-5-(trifluoromethyl)benzeyvl chloride (0.058 mmol)
in dichloromethane (1 mL) was added to a nmixture of (R)-1-(3,5-
dimethylisoxazol~4-ylmethyl)-3-{(glycylamino)pyrrolidine + {0.050 nmmol) and
piperidinomethylpelystyrene (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 mlL} 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;0H (16 mL). Product was eluted off using 2 N NHy; in CH;OH (6 mL) and
concentrated to afford (R) =3~ (N-{3-fluoro-5-
(crifluoromethyl)benzoyl}glycyl)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, C.H-.FN,0;).

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
Compound| Molecular Formula |ESI/MS m/elYield (mg)}] Yield (%)
No.
Example 241 1152 |C20 H22 F4 N4 03 443.2 19.2 87
Txample 242 1193 |20 H23 F3 N4 04 441.0 17.5 79
Example 243 1194 |C21 K22 F6é N4 03 4%3.0 20.4 83
Bxample 244 1195 {cl9 K23 Br N4 03 435.1 16.8 77
Zxample 245 1196 |C19 H23 N5 05 402.2 16.2 8l
Sxample 246 1197 |c20 K22 F4 N4 03 443.2 17.6 80
Example 247 1198 |C19 H23 Cl N4 03 3¢1.0 16.5 84
Example 248 1185 C20 K28 N4 03 371.0 16.1 87
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Example 249 1200 Cl9 H22 Cl2 N4 03 425.0 18.0 85
Syample 250 1201 [C18 H22 £2 K4 O3 353.0 16.¢6 B
Example 251 1202 C20 H22 F4 N4 03 443.2 16.8 76
Example 252 1203 €22 H24 F3 N3 O3 436.2 17.1 79
Zxample 253 1204 C23 H23 F6 N3 02 485.2 18.1 74
Example 254 1205 €21 H24 Br N3 02 430.0 17.5 81
Zxample 255 1206 C21 H24 N4 04 357.0 16.2 82
Example 236 1207 €22 H23 F4 N3 02 438.2 17.5 80
Sxample 257 1208 C21 K24 Cl N3 02 386.0 15.8 82
Zxample 258 1205 22 H27 M3 02 366.0 15.7 86
Sxamnple 255 1210 C21 H23 Cl2 N3 02 420.0 17.¢ 85
Example 260 1211 €21 H23 F2 N3 02 388.0 16.3 84
Ixample 261 1212 22 H23 F4 N3 02 438.2 17.4 80
Example 282 1213 C24 H24 Cl F& N3 02 536.2 24.0 50
Zxample 263 1214 C23 H24 C1 F4 N3 03 48¢€.2 22.2 91
Example 264 1215 C22 H24 Cl3 N3 02 467.9 20.9 89
Example 265 1216 |C22 H24 Cl F2 N3 02 436.0 19.3 89

Exarple 266: Preparation of (R) -1-(4-Chlorobenzyl) -3-[(N-(4-
(dimethylamino)benzoyl)glycyl}amino]pyrrolidine (Compound No. 952).

A solution of (.'-?)-1—(4—chlo:obenzyl)—3—(glycylamino)py::olidine (13.8
mg, 0.052 mmol) in CHCL; (2 mL) was treated with Et:N (0.021 mlL, 0.15 mmol),
4-(dimethyvlaminc)benzecic acid (10 mg, 0.081 mmol), EDCI (10.2 rg, 0.053 mmol)
and HOBt (7.5 rg, 0.055 rmol). The reaction mixture was stirred at room
temperatuze for 16 h. The solution was washed with 2 N aqueous NaOH solution
{2 mL x 2) and brine (2 mil), and dried by filtration through & PTFE membrane
using CH.Cl, (3 mi). Cencentration affordasd the desired raterial (compound No.
952) (24.9 mg, quant): The purity was det:e:m.i.ned by RPLC/MS (91%); ESI/MS m/e

415.0 (M +H, Ca.H-:CLNyO:).

Examples 267-347,

The compounds c? this invention were synthesized pursuant to mathods of
Example 266 using the corresponding reactant respectively. Solid-phase
extraction (Varian™scy column) or chromatography (EPLC-Cy), if rneeded, afforded

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

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

Example 267 $51  |c22 H24 Cl N3 04 430.0 26.3 quant
Sxample 268 §53 23 H2% Cl N4 02 429.0 28.¢ quant
Zxample 289 954 C21 K25 Cl N4 02 401.0 27.¢ quant
Zxample 270 855 S22 H27 Cl N4 02 415.0 286.¢ quant
Example 271 956 21 E24 Cl 13 03 402.0 10.3 51
Txample 272 937 20 H22 C1 N3 03 3838.0 1.4 7
Example 273 958 €21 H24 Cl N3 O3 402.5 1.2 €
Txample 274 $59 C22 H25 CL N4 03 425.5 4.7 22
Zxample 275 960 C23 H27 Cl N4 O3 443.0 10.¢ 49
Example 276 S61 C21 H25 Cl N4 02 401.0 28.4 quant
Zxample 277 €2 22 K27 Cl N4 02 415.0 24.¢ quant
Example 278 963 21 H24 C1l N3 03 402.0 4.4 22
Sxample 279 564 22 H24 C1 N3 04 43¢0.0 29.8 quant
Example 280 965 23 K28 Cl N3 04 445.0 27.2 quant
Example 281 866 22 H24 Cl N3 O3 414.0 27.0 quant
Zxample 282 567 C23 H28 Cl N3 03 428.0 27.0 quant
Example 283 968 C22 H23 Cl N4 02 411.0 21.4 quant
Zxample 284 969 C23 H25 Cl N4 02 425.0 27.6 quant
Example 285 970 €22 H27 Cl N4 02 415.0 28.6 guant
Zxample 286 971 C23 H25 Cl N4 02 423.0 27.¢ quant
Sxample 287 572 C20 H23 Cl1 N4 02 357.0 26.2 quant |
Zxample 28€ 973 C21 E25 Cl N4 02 401.0 26.8 guant
Zxample 289 974 20 H23 Cl N4 O2 387.0 26.¢ quant
Zxample 290 975 C21 H25 Cl N4 02 401.0 28.2 quant
Example 291 976 €22 H23 Cl N4 02 411.0 28.2 quant
Example 292 977 C23 K25 Cl N4 02 425.0 29.5 quant
Example 293 97¢ C20 K2l Cl N& 02 413.0 2.2 11
Example 294 979 C21 E23 Cl N6 02 427.0 10.2 48
Zxample 295 980 22 E25 Cl N4 O3 429.0 28.8 quant
Example 256 981 C23 K27 Cl N4 03 4£43.0 11.¢ 54
Zxample 297 982 22 E27 Cl N4 02 415.0 27.4 quant
Example 298 983 C23 EZ& C1 N4 02 429.5 2e.1 quant
Zxample 299 884 21 HE24 CL N3 O3 402.0 27.7 quant
zxample 300 985 22 Hzé Cl N3 03 416.0 28.¢6 quant
Zxample 301 1145 221 E28 M4 03 401 15.5" 38
Example 302 1150 [c21 H28 N4 03 385 10.6* 2§
Zxample 303 1151 |:21 E2Z5 F3 N4 03 439 17.3 39
Zxample 304 1152 |:21 H24 F N5 O3 115 12.7" 30
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Txample 305 1153 |C21 H24 Cl N5 ©3 430 17.5 41
Sxasple 306| 1154 |c22 K27 N5 O3 710 20. 6" 50
Zxample 307 1155 |C19 H23 F3 N4 04 428 13.8- 32
Ixample 308 1156 C21 H30 N4 O4 403 17.7- 43
Example 305 1157 Cl8 K24 N4 03 S2 408 12.€- 30
Zxample 310 1158 C19 K23 Cl2 N5 03 4490 16,5 38
Zxample 311 1159 |C22 H31 NS 08 462 38.¢€- 85
Txample 312 1160 [C20 H26 Br NS 03 464 20.4 45
Zxample 313 1285 20 H27 NS 04 403 5.€ 14
EZxample 314 1250 |C21 H2% N5 03 400 6.8 17
Sxample 315 1291 C24 H28 N4 02 405 22.4 68
Sxample 316 1292 €22 K27 Br N4 02 481 23.¢ 15
Zxample 317 1293 C22 H23 F4 N3 02 438 20.¢ 59
Example 318 1294 |C22 K23 F4 N3 02 433 20.¢ 59
Zxample 319 1285 [C23 H31 N3 03 398 17.5 54
Ixample 320 1296 C20 H25 N3 02 s2 404 18.¢ S8
Zxample 321 1297 C21 K24 F3 N3 03 424 18.1 53
Zxample 322 1388 |C21 H32 N6 O3 417 7.4+ 24
Example 323 1388 19 H22 N6 O4 359 15.2 48
Zxample 324 1401 €23 H25 C1 N4 02 425 8.3 16
Zxample 325 1402 C24 H32 N4 05 457 8.3~ 15
Example 320 1403 C20 H24 N4 02 383 14.¢ 52
Example 327 1404 C20 E24 N4 02 353 17.0 60
Ixample 328 1405 C21 H286 N4 02 5 3¢8 17.3 54
Zxample 329 1407 C22 H28 N4 02 S 413 19.1 57
Example 330 1410 |C1l9 H24 N4 03 357 9.7~ 59
Example 331 1769 C22 H26 Cl F3 N4 05 519 11.¢- 20
Txample 332 1770 C26 K28 Cl2 N6 04 559 13.1- 21
Example 333 1771 C26 K37 N5 04 484 12.7+ 23
Sxample 334 1772 |228 H3S NS 04 510 5.5 9
Zxample 335 1773 €28 H37 NS 04 509 6.2 11
Zxample 3386 1774 C28 K34 N6 0B 551 13.€~ 22
Example 337 2039 |C19 H24 N4 02 341 5.2° 14
EZxample 338 2040 |C22 H27 N3 04 398 2.0 5
Ixample 339 2041 23 E2¢ N3 03 3586 6.2° 15
Zxample 34 2042 |{C25 H37 N3 02 413 2.€° €
Example 31 2043 |C24 K31 N3 02 394 6.5 17
Ixample 342 2044 C25 H25 N4 04 445 8.7 16
Ixample 343 2045 C26 K28 Cl N& 04 825 1l.s" 15
Example 344 204€ |C27 H32 N6 04 505 7.7° 13
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Zxample 345 2047 |C28 H32 N4 04 489 10.0° 18
Zxample 346 2048 C28 H37 N5 05 524 3.7 6
Zxample 347 2049 C28 H37 N5 04 509 5.3 3

*Yield of TFA salt.

Example 348: 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 diiscpropylcarbodiimide (0.060 mmol). The reaction mixture was stirred at
roon temperature for 15 h. The mixture wes loaded onto Varian™ SCX column, and
washed with CH;05 (15 mL}. Product was eluted off using 2 N N¥; in CH;0H (S mL)
and concentrated to afford (R)-1-(4-chlorobenzyl)~3-{N-{2-amino-5-
chlorobenzoyl)glycyl}amino]pyrrolidine (CompoundNo. 1084) (12.7mg, 60%t): The
purity was determined by RPLC/MS (87%); ESI/MS m/e 421.0 (M'+H, CgzeH22Cl,N,0a).

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
Compound| Molecular Formula [ESI/MS m/e|Yield (mg)| Yield (%)
No.
Sxample 349 1085 C2¢H22C1NSO, 432.0 4,1 19
Zxample 350 1086  |CqH23C1N,O; 337.0 7.¢ 41
Sxample 351 1087 Cp7H2:CLN(O2 411.0 15.0 73
Example 352 1088  [Cy12HaCLIN;O; 362.0 12.¢ 71
Zxample 353 1089  |CapH.:ClEN,O: 429.0 l6.0 75
Example 354 1090  |CaaHasCIN;O; 416.0 15.¢ 76
Example 355 1091 Cz1H2C1,NLO2 435.0 10.¢ 50
Example 356 1052  |CaHiCINLO, 446.0 7.¢ 35
Zxample 357] 1093 |CayHasCLN,O- 401.0 9.3 47
Example 358 1094  |Cy3H1sCLINLO; 425.0 15.8 74
Example 359 1095 |Cy:H-2CIN,O; 376.0 13.5 72
Txample 360 109€ |CazHuCLEN,O: 443.0 11.8 53
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Example 361 1097 C:;H~aCLIN:O; 430.0 15.1 70

Example 362: Preparation of (R)-1-(4-Chlorobenzyl)-3-[{N-(3-bromo-4-
methylbenzoyl) glycyllamine]lpyrrolidine (Corpound No, 1098).

A solution of (R)-1-(4-chlorobenzyl)~3-(glycylamino)pyrrolidine (0.050
mmol) in CHCl; (1.35 mL) and tert-butancl (0.15 mL) was treated with 3-
bromo~4-methylbenzoic acid (0.060 mmol), diisopropylcarbodiimids (0.060 mmol),
and KOBt (0.060 mmol)., The reaction mixture was stirred at room temperature
for 15 h. The mixture was loaded onto Verian™ scx cclumn, and washed with
CH;0H/CHCL; 1:1 (12 mL) and CH;OH (12 mL). Product was eluted off using 2 N NH;
in CHy0H (S mL) and concentrated to afford (R)-1-{4~-chlorobenzyl)-3-[{N- (3~
bromo-4-methylbenzoyl)glycyl)amino)pyrrolidine (Compound No. 1098) (11.6 myg,
50%): The purity was determined by RPLC/MS (94%); ESI/MS m/e 466.0
(C21H2:BrClN;0a2) .

Examples 363-572.

The compounds of this invention weré synthasized 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
surmmarized in Table 7.

Trhe 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 415.0 (C=:E::CLlN,0,5).

1420: 7.1 mg, 36% yield; ESI/MS m/e 399.2 (CaE-;N(0-5).

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.
Zxample 363 1099 Ca¢HayBLClEN;0: 470.0 3.1 13
Example 364 1100 C2:H2CL4EN;Ox 424.0 3.1 15
Example 385 1101 C-3Hz3CLIN: O 512.0 12.¢ 49
Example 386 1102 C31H33C1N4O,~' 431,2 7.7 36
Sxample 367 1103  |Cz:-H:¢BIN:O: 446.0 13.¢ 62
Exarple 368 1104 CayHz2BZEN,O2 450.0 16.3 74
Example 369 1105 |CayH2;CLEN;O; 404.2 14.7 73
Zxample 370 1108  |CazH:5IN Oa 452.0 18.3 75
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Ixample 371 1107 C-1HagM 0y 411.2 15.2 74
Ixample 372 1108 C.,Ha¢BIN,O; 449.'0 12.8 57
Txample 373 1105  |CieH2:BLEN,O; 455.0 16.2 71
Twample 374| 1110 |CisHzsCLEN(O; 403.2 14.4 76
Sxample 375 1111 CaHao INO; 457.0 17.9 72
Zxample 378 1112 C-¢H2eNSOy 41¢€.2 14.9 72
Txample 377 1113 C-:H29BLCLIN;0, 454.0 16.1 65
Zxample 316 1114  |C-:H:4BrClEN;O: 45€.0 20.2 81
Example 379 1115 C.2H-Cl,TN;0:; 452.2 18.6 82
Ixample 330 1116 Ca:H2:CLlIN;Ox 53¢.1 21.6 81
Zxample 351 1117 C-3H-7CLIN,O4 45¢.2 18.7 81
Zxample 382 1171 C-1Ha3BrClIN,0- 46¢E.0 4.9 21
Example 383 1172 |Ca:H23CLN(O; 427.2 16.1 75
Sxample 3§84 1173 Ca3H2sCIN,O; 441.2 22.8 quant
Sxample 385 1174 CaH2:CLENO2 4032.2 21.4 quant
Zxample 388 1175 CarHagBIN;0; 44¢8.0 15.8 71
Zxample 387 1176 Ca3HasN O, 407.2 17.6 87
Zxample 3838 1177 CaqHasNOs 421.2 20.2 96
Txample 3E9 1178 C~1HzFNyO2 385.0 16.2 84
Example 380 1179 C-1HasN4O, 412.2 2.3 11
Exarple 3¢l 1180 C-3H25N,0: 391.0 21.6 quant
Ixample 382 1181 CaHagBENO: 451.0 20.1 89
Example 353| 1182  |CsE2eNgOq 412.2 13.3 65
Zxample 354 1183 CaaH27NO; 42¢8.2 20.9 88
EZxample 355 1184 CieHa ENsO; 390.0 20.0 quant
Txample 356 1185 CyeHaN:Os 417.2 18.2 87
Zxample 397 1186 C-1KasNsO;y 386.2 17.6 89
Zxample 398 1187  [C:H-1BLCIN;Oa 494.0 22.1 90
Example 339 1188  |CxiHa3CLN{O; 455.2 17.2 76
Txample 400 1189  |Ca3H2<CLNO; 46¢.2 21.1 50
Sxample 401 1190 C-2H2:CLEN,Os 433.,2 20.4 94
Example 402 1217  |c:E2sCL:F3N;0: 474.0 38.5 81
Sxample 403| 1218 |omH.,CLEN;O: 404.2 35.€ g
txaxple 404 1219 241 HACLaN;0: 420.0 3.7 S
Zxample 405 1220 T::H--CLlIN(O: 513.0 53.0 guant
Example 406 1221 3 Ha C1FaN,O- 423.0 38.7 $2
Zxample 407 1222 Ci:Ha CLIN,0: 375.2 33.6 90
Example 408 1223 S.sH25CIN,028 466.0 43.7 88
Exarple 409| 1224 |c-.H:CIN,Os 433.0 40.€ 54
Zxample 410 1225 C-2H-:CLlF:N:O: 454.2 18.4 41
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Zxample 411 1228 C--H-¢FN;O: 364.0 17.1 45
Zxample 412 1227 C22K25C1IN;0; 400‘.2 17.5 44q
txample 413 1228 Ci HaeINO: 4¢3.0 23.3 47
Zxample 414 1225 Ca1H- FaN,0s 403.2 18.4 46
Zxample 415 1230 CaHagNO: 3535.2 15.7 44
Txample 416 1231  |Ca1H2cN;30,S 476.0 20.6 €6
Example 417 1232 CaHayNOs 413.0 19.6 56
Txample 4186 1233  |C:uH22CLT3NLO; 455.0 15.4 g5
Zxample 418 1234 CanHo N0, 3§9.0 17.8 92
Zxample 420 1235 CaaHasCLNO; 405.2 18.7 52
Example 421 1236 CyeHayINGO; 4¢8. 23.6 56
Zxample 422 1237 CreH-3F2NeOy 405.2 19.0 S3
Example 423 1238 Cy2HasNsO; 360.0 16,3 91
Ixample 424 1239 C:sH2eN;O;S 481.2 21.4 g9
Example 425 1240 C1eHa3NOg 418.0 18.9 g5
Zxample 428 1241 Ca3yH24CLlaFyN,0- 502.0 22.5 90
Example 427 1242 Ca3Ha;CLEN;02 432.2 21.2 98
Exarple 428 1243 Ca3H29C1.N;0- 448,0 21.6 96
Sxample 429 1244 CaHa6CLIN,O: 541.0 26.4 98
TIxample 430 1245 Ca21HAcCLEN(Os 451.0 21.3 94
Zxample 431 1246 C~1H~:C1lNO2 403.2 19.4 96
Example 432 1247 C.zH:.,C1N;0.S 524.0 24.7 94
Zxample 433 1248 C22H1¢CIN{Os 461.0 20.7 90
Example 434 1249 C20 H20 Cl2 N4 04 4%1.0 7.4 33
Txample 435 1250 C21 H23 Cl N4 O4 431.2 15.5 72
Txample 436 1251 €19 H22 Ccl NS OS5 435.0 22.5 quant
Example 437 1252 23 H2g Cl N3 02 414.2 17.9 86
Zxample 438 1253 24 K31 N3 02 354.2 15.8 80
Zxample 439 1254 C22 H30 N4 03 398.2 17.3 87
Zxample 440 1255 20 H22 Br Cl N4 O2 467.0 21.3 91
Example 44 1256 C21 H25 Br N4 02 445.0 20.7 93
Example 442 1257 Cl9 K24 Br N5 O3 450.0 21.6 S7
Zxample 443 1258 C21 H25 C1 N4 02 401.2 le.1 50
Zxample 4144 1259 Clg KE2Z4 Cl-N5 O3 408.0 l 20.1 89S
Zxample 445 1260 |[C23 H29 N3 03 386.2 16.8 85
Zxample 446 1261 23 E30 Cl N3 03 432.2 13.¢8 92
Sxample 147 1262 24 H33 N3 03 412.2 | 17.4 85
Example 448 1263 |C22 H32 N4 04 417.2 | 18.7 50
Txample 349 1264 £25 E26 Cl N3 03 4%2.2 | 29.1 quant
Example 450 1265 |C2€ H29 N3 03 432.2 | 1e.1 84
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Example 451 T24 K28 N4 04 437.2 19.3 88
Txample 452 C=3H22C1F;NQ; 495:2 20.€ €3
Txample 453 Z.1H2;CLaN;0;5 436.0 17.% 80
Ixample 454 C.qaH2BrCLN;0; 468.0 19.2 82
Txample 455 CaHy CLsN30; 422.2 17.3 82
Sxample 456 CaaHa CLENO, 435.0 17.1 76
Txample 457 CagHag N0, 475.2 21.7 51
Txample 458 C.2H25C1N;30, 416.2 17.¢ 8¢
Zxample 459 T HaBIN;O5 448.0 19.5 87
Txample 460 T2 HaCIN;O; 402.2 16.7 83
Example 461 Ca:HayENLOy 415.2 18.1 87
Zxample 462 CaaHayFuNsOy 480.2 20.3 85
Example 463 CaHasCLN,Oy 421.2 18.6 88
Example 464 Ci¢H-1BN,Oy 451.0 21.3 94
Example 465 C1:EaC1N,Oy 407.2 19.1 S4
Example 4€6 C:eHaaFN3Os 420.2 19.1 91
Txample 467 CasHagCLF3N Oy 523.2 25.0 S6
Example 468 C-3H29C12N30; 464.2 12.2 53
=xample 46¢ C:aHa¢BrCLIN;0; 4S5.0 24.1 97
Example 470 C.:H23CL:N;0; 450.2 21.8 97
Example 471 C-nH2¢BrCl,N30; 486.0 5.1 21
Example 472 C~;E-3CLaN;0: 420.0 10.5 50
Example 473 C-eHWCL-IN:Oz 532.0 7.1 27
Example 474 C.: E-(C1N,0; 402.2 22.2 guant
Example 475 C.3Ha4CLN;0, 476.0 22.2 93
Example 476 C. K21 CLINO; 514.0 26.9 quant
Example 477 Z:1H2CLN,O2 401.2 24.2 guant
Example 478 C:Ha,BrCLN;O; 466.0 23.1 99
Exarple 479 CiH2:C1N;0: 400.2 16.4 82
Example 480 C»H2;ClINO: 512.2 20.8 81
Example 481 Ca1H2N:0s 382.2 19.6 quant
Zxample 4€2 CaaH-eNO, 456.2 21.1 e3
Example 483 CaHIN;O: 453.0 25.3 quant
Zxample 4€4 Za-HaaM,y0: 381.2 19.¢C guant
Example 485 CieH:aBrTLIN,O; 471.0 25.¢ quant
Example 486 =qH2sCLN O 405.2 18.5 ¢l
Ixample 487 S H-aCLINO, 517.0 23.1 89
Example 488 Za.HogNO4 367.2 20,86 quant
Ixample 489 CegHauNL Oy 461.2 23.7 quant
Example 480 SieH:,INGO, 46%.0 28.2 quant
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Txample 451 1341 CauHagN Gy 386:0 20.5 quant
Txample 4652 1342 Cs2K-BrC1 N304 514.0 27.2 quant
Sxample 493 1343 C::KE77CLl:N300 448.0 21.4 FE
Example 494| 1344 |C:H2aCL:IN;O: 560.0 27.0 5%
Txample 455] 1345  [CiiH2eCLlM,0. 430.2 23.¢ quant
Txample 466| 1346 |CiaHasCLIN,O; 542.0 29.¢ quant
Zxample 457 1347 1eH-2CiN;0,8 352.0 16.6 23
Zxample 4S8 1348 CagHaoN;CiS 372.2 6.9 19
Sxample 499 1349 CaHa4NLC3yS 377.2 8.1 43
Zxample 3500 1350 CaH24CLN;0,8 420.0 13.0 62
Ixample 501 1351 C-2H24BzC1NLO; $05.2 5.0 10
Txample 502 1352 Ca3HaBrl 03 485,2 3.6 15
Zxample 503 1353 Cy1H; BI04 4%4.0 2.8 11
Zxample 504 1354 C.qH2eB2CLINLO, 537.2 5.2 1¢
Zxample 505| 1355 |c21 E2z CL NS 02 412.0 25.5 guant
Zxample 506 1356 C22 H25 NS 02 362.0 16.5 84
Zxample 507 1357 20 H24 N8 03 367.2 19.¢ quant
Zxample 508 1358 223 H2€ Cl NS5 02 440.2 21.8 99
Sxample 509 1368 Z21H2eCLl,F3N;0; 474.0 18.4 78
Zxample 510 1368 Ca4H24C1EsIN;O, 5€38.0 24.1 85
Example 511 1370 CizHi1«BrCLN,30aS 453.0 19.4 85
Txample 512 1371 C16H26C1N:045 512.2 22.1 86
Zxample 513 1372 CagH25CLIN:02 448.0 19.1 85
Zxample 514 1373 Ca2H2 CLE3N;0; 454.2 16.2 71
Zxample 3515 1374 CagHa FiIN;04 548.2 22.1 81
Example 516 1375 Ci1eH22BIN;028 4£3%5.0 17.1 18
Example 517 1376  [Sx1HaeN:045 4582.0 19.4 78
Example 518 1377 Cp1H2eN30; 428.2 18.1 85
Zxample 519 1378 C20H2,CYE3NLO; 459,0 17.3 75
Example 520 1379 |CayHz4F3INGOs 553,2 21.0 76
Example 521 1380  |C;yH23BIN05S 443.0 16.4 74
Example 522 1381  [CagH2eN, QS 4¢7.0 18.4 74
Txample 523] 1382  [CagHzeMNiO: 433.2 17.3 80
Example 524 1383 C11HACL:F3N,0; 5¢2.0 20.0 80
Sxample 525 1384 TsoH238zCLN30,5 4556.0 21.0 87
Ixample 526 1385 ‘CNH;.,.CI.‘J;,O.S 540.2 23.8 ge
Zxample 527 1386 ':;eﬁ-,..ClN;‘O; 476.0 20.0C 84
Sxample 528 1411 [CapH2iCl:N4O: 463.0 0.4 2
Sxample 529 1412 lC:-,H:;Cl.‘hO;_- 433.0 1.3 6
Example 530 1413 ‘::lﬂggc."..\'sog 448.0 1.1 5
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Zxample 531 1414 C+(Ha:C1,N,0, 491.0 0.8 3
ZIxample 532 1415 T3 H:-CLN:0,S 444:0 6.8 31
Zxample 533 1416 C.2HaeNsO1S 424.0 4.8 23
Ixample 534 1417 Ca,HaqN0;5 426.2 4.5 21
Zxample 533 1418 C13H2:CLN;50,5 472.0 10.4 44
Zxample 536 1423 27 H26 Cl1 N3 03 476.0 23.69 quant
Example 537 1424 27 H2% M3 04 S 456.2 28.0 guant
Txample 538| 1425 |C26 H28 N4 04 461.2 22.3 37
Zxample 539 1428 229 H30 Cl N3 03 504.2 26.8 quant
Example 540 1583 221 H22 Cl F3 N4 02 455.0 14.6 €4
Example 541 1584 Z21 H22 Cl F3 N4 03 471.0 17.4 74
Sxample 542 1585 C1% H20 Br ClL N4 02 453.0 15.¢€ 65
Zxample 543 1586 C19 H20 Cl2 N4 02 407.2 2.3 11
Zxample 544 1587 26 H2€ CL M3 03 464.0 15.4 66
Sxample 545 1588 20 H23 Cl N4 02 387.0 14.¢ 77
Sxample 546 1586 22 H25 F3 N4 02 435.2 11.1 51
Example 547 1590 C20 E25 F3 N4 03 451.2 16.3 72
Zxample 548 1591 20 H23 Br N4 02 433.0 15.4 71
Example 549 1592 20 H23 Cl1 N4 02 387.0 15.6 81
Example 550 1593 27 H2¢ N3 03 444.2 14.¢8 67
Example 551 1594 20 H24 F3 N5 03 - 440.2 16.2 74
Zxample 552 1595 20 H24 F3 NS O4 456.2 15.4 68
Example 553 1556 Cleé H22 Br N5 03 436.0 15.6 72
Example 554 1587 18 H22 Cl NS 03 351.8 14.4 73
Example 555 159¢ |C25 H2& N4 04 4465.2 15.¢ 71
Zxample 556 1599 219 H25 N5 03 372.2 15.6 €5
Example 555 1606 |:21 H21 Cl F3 N3 02 s 472.0 17.0 72
Example 558 1607 21 H2l CL F3 N3 02 § 452.2 15.3 68
Example 5359 1608 C20 H23 F3 N4 03 s 457.2 15.¢ 70
Zxample 580 1660 ':21 H22 Br F3 N4 02 501.0 19.0 76
Zxample 561 1661 |CZl H22 Br F3 N4 03 517.0 1€.2 €3
Example 582 1662 ‘:20 K21 Br F2 N4 02 488.0 15.1 65
Zxample 563 1663 |C20 H22 Br Cl N4 02 4617.0 14.5 62
Example 584 1692 |:20 E23 Br2 N3 03 514 7.3 28
Zxample 565 1663 {:22 HE2é F2 M4 02 417 16.2 18
Example 566 1694 |:22 H27 F N4 02 399 21.8 quant
Example 587 1895 l:22 H27 Br N4 02 459 24.5 quant
Example 568 1696 |C22 H27 I N4 02 507 27.4 quant
Zxample 569 1657 !:22 H27 C1 N4 02 415 22.1 guant
Zxample 570 1698 |:23 H27 F3 N4 03 465 24.3 quant
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gxample 571 1699 C23 H27 F3 N4 02 449 25.3 guant
Zxample 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 K), 3.59 (&4, J 15.4, 12.9 Hz, 2 H), 3.94 (s, 2 H), 4.35-
4.41 (m, 1 H), 6.82 (d, J =€.,6 Hz, 1 H), 7.29 (s, 4 H), 7.40 (dd, T =18.6, 1.7

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

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

A suspension of (S)-1-(4-chlorobenzyl)-3-[N-{3~
{trifluoromethyl)benzoyl)glycyl] aminopyrrolidine (2.3 g, €.66 rmol) and
Pd{OH), in 5% ECO,H/methranol (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 (Si0O., AcOEt/MeOH/Et;N = 85/10/5-60/30/5) gave (S)-3-[N-(3~
(crifluoromethyl)benzoyl}glycyl)aminopyrrolidire (1.70 g, 8l%) as an oil: y
MMR (CDCl,, 270 MHz) & 1.76 (d, J = 7.3 Kz, 1K), 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 (bx, 1 H), 6.80 (br, 1
H), 7.45 (br, 1 H), 7.58 (dd, J = 7.3 and 7.3 Ez, 1 K}, 7.77 {(d, 3 =7.3 Hz,'
1E),8.02(d, J=7.3Kz, 1H), 8.11 (s, 1 H) ; ESI/MSm/e 316.0 (M +H, CyH;sF:N:0:) .

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

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

{R)-3-{N-{2-(tert-Butoxycarbonylamino}-5-
(trifluoromethoxy)benzoyllglycyl]aminopyrrolidine was also prepared pursuant
to the above method using the corresponding reactant: quant; 'H NMR (CDCls,
400 MHz) 8 1.51 (s, 9 K), 1.60-1.70 (m, 2 H), 2.10-2.25 (m, 1 K), 2.80-2.88 (m,
1H), 2.89-2.93 (m, 1 K), 3.04-3.18 (m, 2 H), 4.05 (d, J = 4.6 Hz, 2 H), 4.43
(br, 1 H), 6.15 (br, 1 H), 7.03 (bzr, 1 H), 7.32 (d, J=9.3 Hz, 1 H), 7.38 (s,
1 H), 8.42 (d, J = 8.3 Hz, 1 H).
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Example 573: Preparation of (R)-3-[{N-(2-(text-Butoxycarbonylamino)-~
S-trifluoromethylbenzoyl)glycyl}amino]-1-(4-chlorobenzyl)pyrrolidine.

Asolutionof (Ri-1-(4-chlorobenzyl)-3-(glycylanino)pyrrolidine (5.0g,
18.7 mmol) in dichloromethane (100 mL) was treated with Eg;MN (2.5 mL, 20.5 ramol),
2-(tert-butoxycarbonylamino)-5-(trifluoromethyllbenzecic acid (6.27 g, 20.5
rmel), EDCI (3.5 g, 20.5 mmel) and HOBt (2.8 g, 20.5mmol), The reaction mixture
was stirred at room temperature overnight. To the reaction mixture was added
2 M 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 (Si0,, hexane/ethyl acetate = 1/1-1/4)
afforded (R)~3-[{N-(2~-(tert-tutoxycarbonylamino)-5-
trifluorcmethylbenzoyl)glycyllamino)-1-(4-chlorchbenzyl)pyrrelidine (9.41 g,
91%) as a white amorphous solid: ESI/MS m/e 555.2 (M'+H, C.:E..ClF3MN,04).

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

A mixture of (R)~3-[[N-(2-(tert-tutoxycarbonylamino}-5~
trifluoromethylbenzoyl)glycvl)aminol-1-(4~chlorobenzyi}pyrrolidine (6.3 g,
11.4 rrmol), Pd(OH): (1.68 g), HCO:;H (3.7 nlL}), and methanol (80 mL) was stirred
at 50 °C overnight. After the mixture was cooled to rcom 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¢, 90%) as a white solid:
'H NMR (CDCly, 400 MHz) & 1.48 (s, 9 H), 2.0-2.4 (m, 2 ¥), 3.42-3.71 (m, 5 H),
4,00~4.22 (m, 2 H), 4.56 (bz, 1 H}, 7.48 {(d, J =9.0 Ez, 1 H), 7.93 (s, 1 H),
8.17 (br, 1 H), .33 {(d, J = 9.0 Kz, 1 H), 8.45 (br, 1 H}.

Exarple 574: Preparation of (S)~1-Benzyl-3-[N-(3~
(trifluoromethyl)benzoyl)glycyl]aminopyrrolidine (Compound No. 239).

A solution of (5)-3-[N-(3~
(triflucromethyl)benzoyl}lglveyl)aminopyrrolidire (0.080 mmol) in CH:CN (1.1 mL)
and (piperidinomethyl)polystyrene (2.6-2.8 mmel/g, 30 mg) were added to a
solution of benzyl bromide (0.050 mmol) in CH.CN (0.4 mi). The reaction mixture
was stirred at 45 °C for S h. After the mixture was cooled to room temperaturée,
the resin was removed by filtration and the filtrate was ccncentrated. The

residue was resolved in CHCN (1.0 mL) and phenyl isccyanate (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 colurmn, and washed with CH:OH (15 mL). Product was eluted off
using 2 N NH; in CH;OH (6 mi) and concentrated to afford (S)-1-benzyl-3-[N-
(3-{crifluoromethyl)benzoyl)glycyl}aminopyrrolidine (compound No. 239) (S.0mg,
44%): The purity was determined by RPLC/MS (59%); ESI/MS rn/e 406.0 (M +H,
CaiHa=F3N;0:) .

Example 575: Preparation of (R)~1~(4-Butylbenzyl) ~3-[{N- (3~
trifluoromethylbenzoyl)glycyl}amino]lpyrrolidine (Compound No. 1648).

To a mixture of (R)-3-[N-{3~
(trifluoromethyl)benzoyl)glycyl)aminopyrrolidine (0.050 mmol), 4~
butylbenzaldehyde (0.18 mmol), NaBH;CN (0.23 mmol), and metharnol (1.85 mL) was
added acetic acid (0.080 mL). The reaction mixture was stirred at 60 °cC for
12h. Themixture was cooled to roomtemperature, loaded onto Varian™ scy colunn,
and washed with CH:OH (15 mL). Product was eluted off using 2 N NH; in CH,OH
(S mnL) and concentrated to afford (R)=1-(4-butylbenzyl)-3-[ [N~ (3~
trifluoromethylbenzoyl)glycyl)aminolpyrrelidine (Compound No. 1648) (20.6 mg,
89%): The purity was determined by RPLC/MS (91%); ESI/MS r/e 462.2 (M +H,
CzsHanF3N;02) .

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 CayHaF4N;0: 424.0 10.2 48
Zxample 577 241 '::IH;lclE‘;N;O; 440.0 12.1 55
Example 578 2427 [SAHCLEN:O; 474.0 13.6 59
Zxample 576 243 [CayH2:ClaE4M10; 474.0 13.% 5€
Example 580 244 CaaHyFaN;02 420.0 13.1 62
Example 581 245  [CaiHaiFT4N,0- 424.0 11.8 S6
Txample 582 246 a1 H: CLFN,0- 440.0 8.% 39
Example 583 247 Cs1Ha. CL:F:N:O: 474.0 10.5 44
Zxample 5384 248 Z:2H:,CF:N:O; 436.0 11.¢ 51
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Example 249 C.-H-1C1lFgN;O: Sa
Example 250 CaaHa FiN;0: ¥
Txample 251 S H- FN;0s T 64
Zxample 252 CaaHa F3N50; z 3
Txample 253 |CaHadFaNa0: <3
Sxample 254 CHsCLENOy 10
Example 255 Ca Ha FaNyO; 54
Example 256 o H2 FIN{Oy g1
Example 257 CasHo Fs30a 27
Example 258 CaiHasE3N50, 64
Ixample 259 Ca3Ha23CLTIN30; 31
Zxample 2860 C-1H1.Cl,F3iN;02 S1
Txample 26l CaH2C1EN;0; 57
Example 262 CayHa Bz E3N302 63
Example 263 a1 H2yBzE3N;0; 60
Example 264 CaHagE3N;0: 37
Example 265 Ca1H21BrEF3sN;0a 48
Example 286 CaaH22F3N304 40
Example 267 CaaHoyFiN;30; 47
Example 268 C-yHasFaNO2 .3 27
Example 269 CaaHoF:N:O4S .C 33
Example 270 CasHA F3N;304 . ¢ 38
Example 271 Ca1HanFeN: O i 28
gxample 272 CayHa-FaN,;0; .6 S9
Example 273 CazH-y FaNyO: . SS
Example 274 CaaHa FiN(O: ] 36
Zxample 275 Ca-H F3N(O- .7 59
Zxample 276 CayHaFol02 iyi 53
Example 2717 CaaHagF3N,0; ) 39
Example 278 Ca3Ha N3O0y 56
Example 279 Ca-H2 1 FeN30a .4 42
Example 280 CaaH2 1 FeNaO: 49
Txample 281 CaaHaaFaNiOy 22
Example 282 CagH:nF:N3O; 52
Example 283 Ca HaiFiNO; 38
Txample 284 [Ca1H2sCLE;N,0; g 19
Example 285 C~1KE2:F3N;0- 5 24
Zxample 286 Ca1Ha FuN3O2 s 21
Zxample 287 Cs H21CLF3N;0: : 286
Zxample 388 [C.:Ha Cl:F:N;0: 34 |
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Example €25 289 CayH1ClsF3N;0; 34
Ixample 626 250 C:-H::F:N;0; 29
Example €27 291 Ca1H- FeN302 29
Txample €28 292 C:1H- CLE;N;0- 50
Example €29 2583 CaHAClaF3N;0; 22
Zxample €30 294 C+-H.CF:N;0; 19
Zxample €31 295 C+-H-C1lF¢N,O- 55
Example 632 296 Ca:HayF3N302 21
Example €33 297 CaH- F:NsOa 35
Txample €34 298 CazH-F3N0; 56
Example 635 299 CaH+ F3N;0a 39
Sxample €36 300 S~ HACLlE;NOy 57
Zxample €37 301 Ca1Ho i FaN¢Oy 67
Exarple 638 302 CatH-y FaNO; 74
Example €39 303 CaaH-1 FeNaOy 53
Example €40 304 C:aH-:FiNaOy 61
Example €41 305 C22H-3CLE;N50a 37
Example €42 306 CayH24CLl2F3N;0a 57
Example €43 307 Ca2oHa CLEgN ;02 3. 16
Example €34 308 Cz1H-;BzF:N30: 7. 30
Zxample 635 309 C-1H-1BzFyN;0a4 6. 28
Example €46 310 CasH-:F4N,0 4. 17
Example 647 311 Ce H=3;Bri:N,O- 6. 26
Example €48 312 CaaH2zF3diy04 2. 11
Sxample €19 313 CaaHa FilN;0: 1. S
Example 650 314 CasHasF:N;O, 5. 22
Txample £€51 315 CaaHy4F3N304S 2. 10
Zxample 652 316 Ca:HoE3N30y 3. 14
Zxample €53 317 a1 H:  FoN30. 4. 20
Ixample €54 318 Ca1HaaFN;0; 7. 34
Zxample 655 315 CzaH1 E3NO; 6. 30
Sxample €36 320 CaaE- F:N{O; 14. 66
Example €57 321 CagH-  F:l40: I 14. 69
Ixample €58 322 2a1Ha2 FuN;0, I 13. 62
Sxample €59 323 Ca:H-:TN;0: | 3.6 16
Ixample €30 324 Co3H:FiN:04 | 66
Zxample €61 325 TaaH- Fti 0 | 66
Sxample €62 32¢€ CaaH- F3NLO, | 56
Example €53 327 Z-aH-.F N304 | 24
Zxample €354 328 SacH: F.N.Os ' 47
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Zxample 665 329 CaHoFHO, 425.0 12.¢ 57
Evample €66| 986 [C27 23 CL F3 N3 02 | 516.0 1.5 3
Txample €67 1118 228 H27 F3 N4 03 525 21.5 62
Sxample 688 1119 S22 HZ4 F3 N3 02 S §52 16.5 57
Zxanple 689 1120 |C23 H26 F3 N3 04 466 20.5 67
Example €70 1121 C22 H23 F3 N4 04 465 l6.¢ 55
Example 671 1122 28 H3% F3 N3 02 504 21.¢C 63
Txample 672 1123 225 HE23 Br F3 N3 02 534 26.6 75
Example 673| 1124 |C19 H1S F3 N4 05 441 21.3 73
Evample 674| 1133 |C23 H26 F3 N3 04 467 33.6 64
Sxample €75 1134 24 K28 F3 M3 05 496 34.8 82
Tvample 676| 1135 [c22 E2lL F3 N4 06 455 32.6 77
Example 677 1136 €23 H24 F3 N3 05 480 36.6 89
Example 678 1137 C22 H21 Br F3 N3 04 529 30.8 69
Zxample 679 1138 C24 H2é F3 N3 02 446 32.7 886
Example 680 1139 |C22 H24 F3 N3 02 420 8.6 51
Example 681 1140 €21 H20 F3 N5 06 496 20.5 49
Ixample €82 1141 |C25 H2¢ F3 N3 02 456 22.5 58
Example 683 1142 25 H24 F3 N3 02 456 21.6 55
Sxample 684 1143 C35 H34 F3 N3 04 618 27.3 53
Zxample 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 28 H28 F3 N3 03 512 38.3 89
Zxample 688 1147 €23 H25 F3 N4 O3 463 27.1 62
Example 688 1148 C27 H286 F3 N3 02 482 22.4 57
Sxample 690 1161 22 H24 F3 N3 04 452 13.5 58
Example €91 1162 {24 H28 F3 N3 03 464 16.7 70
Example 652 1163 €22 H23 F4 N3 03 454 15.8 68
txample 693 1164 23 H2é F3 N3 03 450 15.7 68
Txample €94 1165 C23 H24 F3 N3 04 464 16.3 68
Example 655 1166 222 H23 Br F3 N3 03 513 15.0 57
Example 696 1168 |C17 H17 CL F3 NS 02 s 448 6.9" 23
Ixawple 657 1169 220 K22 F3 N5 03 S 470 1.7 6
Zxample 658 1170 |c22 E22 F3 N5 02 446 2.3 £
Example €99 128€ |C26 K33 F3 N4 03 507 25,3~ 51
Zxample 700 1287 |21 H20 F3 N5 06 496 4.0 8
Example 701 1288 S22 Ez4 F3 N3 04 452 3.€ 13
Example 702 1298 23 K25 Br F3 N3 04 544 28.4 quant
Sxample 703 1299 24 K22 F3 N3 05 4986 1.4 6
Example 704 1300 23 E28 F3 N3 04 48¢€ 7.3 33
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zxample 705[ 1301 |24 HZ8 E3 N3 05 196 12.¢ 3
Swample 706] 1302 |c24 K28 F3 13 03 764 248 quant
Sxample 707| 1303 |C23 K25 Br £3 N3 04 544 22.2 8%
Srample 708| 1304 [C28 H30 F3 N3 O4 512 28.¢ Guant
Sxamole 705| 1305 |C26 E26 F3 N3 O3 756 35.4 quant
Swample 710| 1306 |C24 H2é F3 N3 04 780 8.1 39
Sxample 711 1307 23 H2¢€ F3 N3 05 482 27.% quant
Sxample 712| 1308 |C23 F24 E3 N3 O3 e 5% 78
Zxample 713 1309 C23 K25 F3 I N3 04 552 24.0 85
Svample 714 1310 |22 H24 F3 N3 O4 152 P 16
Sxample 715 1311 |22 H2Z F3 N3 04 150 3.4 16
Txample 716| 1312 |c2l Fz1 F3 I N3 02 532 18.1 72
Txample 717| 1313 |c2l W2l Br F3 N3 O2 784 17,4 76
Sxample 718| 1314 [C19 EIS F3 Ni 04 5 357 16.8 77
Sxample 719| 1315 |C20 K2z F3 N3 O3 710 15,6 70
Sxample 720| 1316 [c2Z H20 C1 Fé N3 02 508 16.€ 77
Sxample 721| 1317 |c21 E20 C1 F3 N4 o4 R 7.0 7z
Sxample 722| 1316 |C21 E20 C1 Fd N3 02 158 17.0 78
xample 723| 1315 |c2l K20 CI F4 N3 02 138 7.6 61
Svample 724 1320 |21 H20 Br F4 N3 02 502 16.5 77
Sxample 725 1390 [C26 H32 F3 N3 02 176 16.1 51
Example 726] 1391 |C23 H26 F3 N3 02 134 30.0 76
Ixample 727 1392 C22 H23 Cl F3 N3 02 454 20.0 67
Sxample 728 1353 C23 H26 F3 N3 02 434 20.1 70
Svample 729 1394 |c22 H23 F3 N4 O4 %65 16.4 50
Sxample 730 1355 |C23 H24 F3 N3 02 132 1.4 75
Sxample 731| 1396 |C2€ W26 F3 N3 02 370 0.4 &8
Swample 73Z| 1357 |C21 K20 BrZ £3 N3 02 562 14.5 54
Ixample 733 1398 C22 H22 Cl2 F3 N3 02 488 10.8 47
Swample 734| 1399 |c22 F2Z Cl2 F3 N3 02 %38 5.1 70
Sxample 735 1400 |C22 H23 Cl 3 N3 02 554 151 8e
Tvample 736 1614 |C22 H2l F6 N3 S 506.0 24,2 3
Sxamplc 737 2050 |20 R22 F3 K3 02 S 126 6.0 30
Sxample 738| 2051 |c21 H23 E3 Ni 02 171 6.5 32

*Yield of TFA salt.

Examples 739-748.
Tre compounds of this invention were synthesized pursuant to rathods 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

surmarized in Table 9.

Table 9
Compound Molecular Formula ESI/MS Yield |Yield (%)
No. m/e (ng)

Zxample 739 1650 €24 H28 F3 N3 02 448.0 26.4 91
Zxample 740 1708 €23 H25 F3 N4 03 463.2 3.7 11
Txample 741 1707 C22 H25 F3 N4 02 § 467.0 10.3 29
Ixample 742 1708 C23 H27 F3 N4 02 449,2 11.4 34
Example 743 1709 C24 H29% F3 N4 02 463.2 15.2 44
Example 744 1775 C22 H25 F3 N4 04 467.2 g.2 26.3
Example 745 17786 C22 H25 F3 N4 04 467.2 . £.9 25.4
Exarple 746 1787 C24 H2& F3 N4 02 463.2 t.6 16.1
Zxample 747 1802 C23 H27 F3 N4 04 481.2 11.7 32.5
Example 748 1803 C22 H25 F3 N4 03 451.2 .6 28.4

Example 749 reparation of (R) -3-[{N~(2-Amino~5~
trifluoromethoxybenzoyl)glyeyl}amino} -1~ (3-hydroxy-4-
methoxybenzyl)pyrrolidine (Compound No. 1896).

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

(trifluoromethoxy)benzoyl}glycyllaminopyrrolidine (0.050 mmel), 3-hydroxy-
4-rethoxybenzaldehyde (0.060 mmol}, NaBH;CN (0.15 mmol), and methanol (1.3 mL)
was addad acetic acid (0.050 mL). The reaction mixture was stirred at 60 °C
fer 8 h. The mixture was cooled to room temperature, loaded onto varian™ scx
column, and washed with CH;0¥ (10 mL). Precduct was eluted off using 2 N NH; in
CK)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 reccm temperature.
Concentration and preparative TLC gave (R)-3-[{N-(2-amino-5~
trifluorcemethoxybenzeyl)glycyl)amino)-1-{3~hydr-oxy-4-

methoxybenzyl)pyrrolidine (Compound No. 1896) (9.1 mg, 38%): The purity was

determined Ey RPLC/MS (93%); ESI/MS m/e 483 (M'+H, Ca:H:sF3NO:).

Examples 750-757.,

The compounds of this invention were synthesized pursuant to rethods of
Example 749 using the corresponding reactant resrectively. Tre 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 {rng)

Ixample 750 18597 C22 H25 F3 N4 O3 s 483 22.7 94.1
Example 751 1898 C23 H27 F3 N4 03 465 12.2 52.5
Zxample 752 1€99 C24 H29 F3 N4 03 47¢ 14.4 60.2
Zxample 753 1500 C22 H25 F3 N4 05 483 2.6 10.8
Zxample 754 1601 C24 H2% F3 N4 03 47¢ 14.5 60.6
Example 755 1902 23 H25 F3 N4 O4 47 12.0 50.2
Zxample 756 1915 C23 H27 F3 N4 OS5 467.2 2.5 6.7
Zxample 757 1¢16 C22 H25 F3 N4 04 467.2 3.1 6.9

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

(trifluoromethyl)benzoyl)glycyl}lamino]~1-(4-vinylbenzyl)pyrrolidine
(Compound No. 1701).

A nixture of (R)=3-({N-(2-amino-5-
(trifluoromethyl)benzoyl)glycyl}amino)pyrrolidire {0.050 mmel), 4~vinylbenzyl
chloride {(9.9mg, 0.065mmol), piperidinomethylpolystyrene (60mg), acetonitrile
(1.0 mL) and chloroform {(0.30 mL) was stirred at 50 °C for 12 L. 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
(R)-3~[{N-(2-amino~5-(trifluoromethyl)benzoyl)clycyl}anino]-1-{4-
vinylbenzyl)pyrrolidine (Compound No. 1701) (12.6 mg, 88%): The purity was
determined by RPLC/MS (92%); ESI/MS m/e 547.2 (M'+H, C:;HasCLF:N,O:).

Exarmmples 759-762

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

summarized in Table 11.

Table 11
Corpound| Molecular Formula |ESI/MS m/e|¥ield (mg)| Yield (%)
No.
Example 75S 1702 22 H25 F3 N4 03 451.2 5.3 24
Example 760 1703 C22 H23 F3 N4 04 485.2 5.0 22
Example 761 1704 C21 H23 F3 N4 O3 437.2 20.¢ 96
Example 7862 1705 221 H21 Cl2 F3 N4 02 489,2 9.3 38




10

15

20

25

30

1
.

26 JUN 2002
WO 99125686 PCT/US98/23254

Example 763: Preparation of (R) =3~ [{N-(2-Amino-5-
(trifluoromethoxy)ben:oyl)glycyl)amino]-1-(2,4-dichlorobenzyl)pyrrolidine
(Compound No. 1905) ., ‘

A rixture of (R)=3~{(N-(2-amino-5~
(crifluoromethoxy)benzoyl)glycyllamino)pyrrolidine {0.050 rmol), 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 rL), and the solution was stirred overnight'at room temperature,
Concentration and preparative TLC afforded (R)-3-({N=-(2-amino-5-
(crifluoromethoxy)benzoyljglycyllamino]-1-(2,4-dichlorobenzyl}pyrrolidine
(Compound No. 15905} (17.6 mg, 70%): The purity was determined by RPLC/MS (93%);
ESI/MS m/e 505 (M +H, CaHaCl:F3N4O;5).

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 Formule |ESI/MS m/elYield (mg)| Yield (%)
No.
Example 764 19086 C22 H23 F3 N4 05 481 9.4 39.1
Example 765 1907 C21 K23 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 K24 Cl F3 N4 02 469 1.3 26
Example 768 2181 C23 H25 F3 N6 03 491 4.3 52
Example 769 2182 Cl9 K22 F3 N5 Q2 S 442 7.0 51
Example 770 1509 C23 H25 F3 N4 03 463 8.7 37.€
Example 771: Preparation of (R) =3-[{N-(2-Amino-5-

trifluoromethoxybenzoyl)glycyl}amino)-1-(2-amino-4-chlorobenzyl)pyrrolidine

(Compound No. 1521).
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
508 CHCY:/CHKiOH {10 mL) and CH:OH (10 mL). Product was eluted using 2 N NH; in
CH;04 (5 mlL) and concentrated. To the resulting material was added ethanol (3
nl) and 103 Pd-C (13 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)anino)-1-{2-amino-4-

chlorobenzyl)pyrrolidine (Compound No. 1521) (2.2 mg, 6%): The purity was
determined by RPLC/MS (81%); ESI/MS m/e 486.2 (M'+H, Cy3Hj;:ClT3N:0;5).

Example 772: Preparation of (R} =3-[{N-(2-Amino-5-
trifluoromethylbenzoyl)glycyl}amino)=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 mlL)
was added NaBH;CM (0.25 mmol) in methanol (0.50 mlL). The reaction mixture was
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded
onto Varian™ scx colunn, ancd washed with CH;OH (5 mL x 2). Product was eluted
off using 2 N NH; in CH,0H (5 mL) and concentrated. The resicdue 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, locaded onto Varian™ SCX column, and washed with CH,OH
(5mL x 2). Product was eluted off using 2 N NH; in CH;O0H (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-bromeo-2-fluorobenzyl)pyrrolidine
(Compound No. 2120) (16.0 mg, 31%): The purity was determined by RPLC/MS (99%):
ESI/MS m/e 517.0 (M'+H, C:H:BrEN.0;).

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 sumrarized in Table 13.

Table 13
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Compound Molecular Formula ESI/MS Yield Yield

Ho. m/e (mg) ()
Example 773 2083 C22 H24 Br F3 N4 04 545.2 2.9 11
Zxample 774 2084 C23 H27 F3 N4 O3 497.2 5.1 21
Txample 775 2085 C22 E25 F3 N4 04 467.2 3.1 13
Sxample 778 208686 C21 K22 Cl F3 N4 O3 471.0 4.6 20
Example 777 2087 C23 H28 F3 N5 02 464.2 5.6 24
Txample 778 2088 C25 K32 F3 N5 O2 482.2 5.9 24
Example 779 2089 C21 H21 FS N4 O2 457.2 4.5 20
Example 780 2090 |C27 K27 F3 N4 03 513.2 8.0 31
Zxample 781 2118 C21 K23 F3 N4 04 453.1 2.7 12
Zxample 782 2119 C21 K23 F3 N4 O4 453.1 4.3 1s
Example 783 2121 C22 H25 F3 N4 O4 467.0 . 1,2 2
Example 784 2122 €21 K21 Cl F4 N4 02 472.9 13.1 28
txample 785 2123 C22 H22 F3 NS 06 510.1 13.1 51
Example 766 2124 C21 H21 Cl F3 NS 04 500.1 15.6 62
Example 787 2125 22 H24 F3 NS 05 496.0 16.0 65
Example 788 2126 C22 H24 F3 N5 04 480.1 15.6 65
Example 789 2137 C22 H24 Cl F3 N4 02 469.2 2.6 11
Example 750 2138 C26 E29 r3 N6 02 515.3 25.1 98
Zxample 791 2139 €20 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—(Z-Amino-s—trifluoromethylbenzoyl)glycyl)amino]pyrrolidine
(17.2 mg, 0.04 mmol) was dissclved in THF (1 mL) and 2, 4-dimethoxy-5-pyrimidine
carboxaldehyde (6.7 mg, 0.04 nmmol) was added followed by sodium
triacetoxyborohydride (12.7 mg, 0.06 mmol) and glacial acetic acid (2.4 mg, 0.04
rmol). 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). Theorganicphasewasrecoveredandevapo:atedthentreated
wichSEt:ifluoroaceticacidindichloromethane(lmL)fo:llxa::oomtempe:ature
and evaporated. The residue was purified using LC/MS to afford {R)=3~[{N-
(2-amino-5-trifluoromechylbenzoyl)glycyl)amino]—l-(2,4-dime:hoxypy:imidin-
5-ylmethyl)pyrrolidine (Compound No. 2175) (18.6 mg, 78%): The purity was
determired by RPLC/MS (98%); ESI/MS m/e 483 {M"+H, CsHaeF:3N:Qy) .
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Examples 755-803.
The compounds of this invention were synthesized pursuant to mathods of

Example 754 using the corresponding reactant respectively. The ESI/MS data and

yields are summarized in Table 14.

Table 14
Compound Molecular Formula ESI/M Yield Yield

No. r/e (mg) (t)
Example 795 2165 C18 H21 F3 N6 02 411 2.0 217
Example 796 2166 Cl8 H20 F3 N5 02 s 428 .9 €6
Example 797 2167 C24 H25 F3 N6 02 487 15,1 73
Example 7858 2169 C24 H29 F3 N4 02 4¢3 1.2 24
Example 79S 2170 €26 H25 Cl F3 N5 02 520 6.0 40
Example 800 2171 C19 H23 F3 N6 02 425 1€.8 88
Example 801 2174 C23 H24 Br F3 N4 02 52 561 53
Example 802 2178 C25 H28 F3 N5 04 51€ 62
Example 803 2178 €25 H28 F3 N5 03 502 60

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

methylenedioxybenzyl) -3~ [{¥-(2-amino-5~
trifluoromethylbenzoyl)glycyvl}amino]lpyrrolidine (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), andmethanol
(3 mL) was stirred under a hydrogen atmosphere at rocxz temperature for 10 h.
The Pd catalyst was filtered off throughCelite, andthe filtratewas concentrated.
Solid phase extraction (Bord Elut™ SI, 20% methanol/AcOEt) afforded (R)-1-
(2-amino~4, 5-methylenedioxybenzyl}-3-[{N-(2-amino-5-
trifluoromethylbenzoyl)glycyl)amino]pyrrolidine (Compound No. 2127) (21.9 mg,

76%): The purity was determined by RPLC/MS (95%); ESI/MS m/e 480.1 (M°+H,

Ca:HayF3N«Oy)

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

yields are summarized in Table 15.

Table 15
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Compound Molecular Formula ESI/MS Yield Yield
Fo. m/e (mg) (3)
Example 805 2128 C22 H26 F3 N5 03 466.0 6.6 30
Evample 806| 2129 |C22 K26 F3 NS 02 450.1 13.1 37

Example B07: Preparation of (R) -1-(3~-Amino-4-chlorobenzyl) ~3-[{N-(2~
amino-5-trifluoromethylbenzoyl)glycyl}amino]pyrrolidine (Corpound 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 a hydrogen atmosphere at room temperature for 15 h,
The Pd catalyst was filtered off, and the filtrate was conce;\tra:ed.

20% afforded

Solid phase

extraction (Bond Elu:™ sI, methanol/AcOtt) (2)=1-(3-amino-4-

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

trifluoromethylbenzoyl)glycyl)amino]pyrszolidine (Compound No. 2132) (10.5 mg,

34%): The purity was determined by RPLC/MS (84%); ESI/MS m/e 470.2 (M'+H,
Cy1H23C1FEiNO,) .
Example g808: Preparation of (R)-1-(2~Amino-4,5~-

methylenedioxybenzyl)-3-[{N-(2- (text-butoxycarbonylamino)-5-
trifluoromethylbenzoyl)glycyl}amine]lpyrrolidine.
(RY-3-[[N-(2-(tert-butoxycarbonylamine)-5-
{(0.150 4,5~

To a mixture of

trifluoromethylbenzoyl)glycyl}lamino]pyrzolidine mmol),
methylenedioxy-2-nitrobenzaldehyde (0.45 mmol), methanol (4.5 mL), and acetic

acid (0.048 mL) was added NaBH;CN (0.75 mmel) 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-trifluozomethylbenzoyl)glycyl}amino]-1-

{4,5-methylenedioxy-2-nitrobenzyl)pyrrolidine.
A nixture of (R)-3-{{N-(2-(tert-butoxycarbonylamino)-5-
trifluoromethylbenzoyl)glycvl)jamino)-1-{4,5-methylenedioxy-2-
nitrobenzyl)pyzrolidine prepared above, 10% Pd-activated carbone (22 mg), and
methanol (3.0 nl) was stirred under a hydrogen atmosphere at room temperature

overnight. The Pd cazalyst was filtered cff, and the filtrate was concentrated

to afford (R)-1-(2-amino-4, S-rethylenedioxybenzyl)-3-((N-{2-(tert-

butoxycarbonylamino)-5~-trifluoromethyltenzoyl)glycyl)aminolpyrrolidine
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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)amino}pyrrolidine and (R)-1-(3-amino-4-
methylbenzyl)=3-{(N-(2-{tert-butoxycarbonylamino} -5~
trifluorcmethylbenzoyl)glycyl)amino]pyrrolidine were also synthesized pursu-
ant toc me:thods of Example 808 using the corresponding reactant respectively.

(R)-1-(3-Amino-4-methoxybenzyl) -3-[{N-(2-(tert-butoxycarbonylamino)-
S-trifluoromethylbenzoyl)glycyl)amino}pyrrolidine: 101 mg, gquant.; Any re-
markable by-products were not detected in TLC.

(R)~1-(3-amino-4-methylbenzyl) -3-[{N-(2-(tert-butoxycarbonylamino)-
S-trifluoromethylbenzoyl)glycyl}amino]lpyrrolidine: 57.2 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}aminolpyrrolidine.

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 mlL)
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 N4, in CH:0H and concentrated to afford (R)=~3-[{N-(2-(tert-
butoxycarbonylamino)-5-triflucromethylbenzoyl)glycyl)amino]-1-{(4~chloro-3-
nitrobenzyl)pyrrolidirne.

A mixture of (RY~-3-{[N-(2-(tert-butoxycarbonylamino)-5=
trifluoromethylbenzoyl)glycyl)amino}-1-(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 hyd:ogeh atmosphere at room temperature
for 15 h. The Pd catalyst was filtered off, and the fi}trate was concentrated
to afford (R)-1-(3~amino-4-chlorobenzyl)~3-[(N-(2-(tert-
butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyllamino]pyrrolidine

(9.7 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~5-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)-S-trifluoromethylbenzoyl)glycyl}amino)pyrrolidine {20
mg), prepared pursuant to methods of Example 808, in 4 M HCl in dioxane (2.0
mlL}) was stirred at room temperature overnight. After the solution was
concentrated, the residue was dissolved in methanol, loaded cnto Varian™ scx
column, washed with CH;OH, and eluted off using 2 N NH; in CH;OH. Concentration
and preparative TLC (Si0:;, AcOEt/MeOH = 4:1) afforded (R)~1-(3-amino-4-
hydroxybenzyl) 3~ (N~ (2-Amino-5-
trifluoromethylbenzoyl)jglycyl)amino]pyrrolidine (Compound Mo. 2187) (9.6 mg,
58%): The purity was determined by RPLC/MS (86%): ESI/MS m/e 452.3 (M'+H,
C2H2aFiNsO,) o

Example B8l1: Preparation of (R) =3-[{N-(2-Amino=~5~
trifluoromethylbenzoyl)glyecyl}amino]~1~{4~chlore=-3~
{(dimethylamino)benzyl}pyrrolidine (Compound No. 2133).

To a mixture of (R}-1-(3~amino-4-chlorokenzyl)-3~[(N-(2-(tert-
butoxycarbonylanino)-5-trifluoromethylbenzoyl)glycyl)amino]pyrrolidine
(44.9mg), methanol (0.55mL), aceticacid (0.05mL), and 37% aqueous HCHO solution
{0.15 mL) was added Na3H;CN (38 mg). The reaction mixture was stirred at 50 °C
overnight., The mixture was cooled to room temperature and evaporated. To the
residue was added 2 N agueous NaOH solution and ethyl acetate, the organic layer
was separated, and the aqueous layer was extracted with ethyl acetate. The
corbined 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.:0E and concentrated. The residue was dissolved in 50% conc.
HCl/dioxane and the solution was stirred at room temperature for 1 h. The
reactionmixturewas adjusted topH 10 with 5 M aqueous NaOX solution and extracted
with ethyl acetate (2 times). The combined extracts were dried over Na,SO,
filtered, and evaporated. Preparative TLC (Si0., 20t MeOH/AcOEt) gave (R)-
3-[{N-{2-amino-5-trifluoromethylbenzoyl)glycyl}amino]~-1-{4-chloro-3-
(dimethylamino)benzyl)pyrrolidine (Compound No. 2133). (10.¢ mg, 28%): The
purity was determined by RPLC/MS (95%); ESI/MS m/e 498.3 (M'+H, Cz;H:-ClF:N:02) .

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

ylelds are summarized in Table 16,

Table 16
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Compound Mc.. - .lar Formula ESI/MsS Yield Yield
No. m/e {mg) (%)
Example 812] 2134 |CayH23F3NsO, 508.4 19.0 50
Example 813 2135  [CaH;aF3NsO; 494.4 21.8 50
Example 814 2136 |CayH,4FiNgOs 478.4 29.2 69
Example 815: Preparation of (R) =3~ [(N-(2~Amino~5~

trifluoromethylbenzoyl)glycyl}aminoe] -1~ (3-methylamino-4-
hydroxybenzyl)pyrrolidine (Compound No. 2158) .

To a mixture of (R)-1-(3-amino-4-hydroxybenzyl)-3-({N-(2~(tert-
butoxycarbonylanino)-5-trifluoromethylbenzoyljglycyl}amino]pyrrolidine
(27.3 mg, 0.049 mmol), 372 HCEO solution (4.0 mg, 0.049 rmol), acetic acid (0.10
mL) and methanol (1.3 mL) was added NaBH:CN (9.2 rg) 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, anc washed with CH:OH (5 mL x 2).
Product was eluted off using 2 N NH; in CHOH (8 mL) and concentrated.

The resulting material was dissolved in methaneol (1 mL) and 4 N HCl in
dioxane (1.0 mL) was added. The solution was stirred at room temperature for
3h. 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 M NH; in CH:OH (8 mL). Concentratiocn and preparative TLC (SiQ:)
afforded (R)~3~[(N-(2~amino-5-trifluoromethylbenzoyl)glycyl}amino)-1-(3-
methylamino-4-hydroxybenzylipyrrolidine (Compound No, 2158) (4.3 mg, 19%t): The
purity was determined by RPLC/MS (71%); ESI/MS m/e 480.3 (M +H, C::H:;FiNsO;).

Exanple 816: Preparation of (R)-1-(3-Acetylamino-4-methoxybenzyl)-3-
{({¥-(2-amino-5-trifluoromethylbenzoyl)glycyl}aninolpyrrolidine (Compound No.
2152) .

To a solution of (R)=-1-{3-amino-4-methoxybenzyl)-3-[(N-(2-(tert-
butoxycarbonylamino)-5S-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
mixture was evaporated, and 1 N NaOH solution was added. The mixture was
extractedwith ethyl acetate and theorganiclayerwas concentrated. Preparative
TLC gave (R)-1-(3~acetylamino-4-methoxybenzyl)-3-[{N-(2-(tert-
butoxycarbonylamino)-S-trifluoromethylbenzoyl)glycyl}amino)pyrrolidine.

The resulting (R}-1-(3-acetylamiro-4-methoxycenzyl)-3-[(N-(2-(tert-
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butoxycarbonylamino)-5-trifluoromethylbenzayl)glycyl)amino]lpyrrolidine 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)pyrrolidine (Compound No. 2152) (3.7 ng,
8%): The purity was determined by RPLC/MS (100%t); ESI/MS m/e 508.3 (M'+H,
Ca:H2gF3NgO,) .

Exarples 817-819,
The compounds of this invention were synthesized pursuant to methods of
Example 616 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. n/e (ng) (%)
Example 817 2150 C23H25CLF3N503 512.3 3.8 S
Example 818 2151 C24H2€F3NSO5 522.2 3.1 8
Example 819 2153 C24H28F3NS03 452.3 4.3 10
Exanple 820: Preparation of (R) -3-[{N-(2-Amino-~5-

trifluoromethylbenzoyl)glycyllamino] -1~ (benz[d)oxazol-5~yl)pyrrolidine
(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 (0.020 L, 3.3 eq) and pyridinium p-toluenesulphonate (1.2
mg, 0.4 eg). 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/ma2thanol = 4/1, and concentrated.

The resulting material was dissolved into AcOEZr (1.5 mlL), and 4 N HC1
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 FTLC ({Si0:, AcOEt/MeOH =
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4:1) to afford (R)—3-[[N-(Z-amino-s-trifluoromeqhylbenzoyl)glycyl)amino]-l-
(benz(d)joxazol-5-yl)pyrrolidine (Compound No. 2189) (0.5 mg, 3%): The purity
was determined by RPLC/MS (S7%); ESI/MS rm/e 462.3 (M'+H, C,.E.,F3N,0;).

Exarple 821: Preparation of (R) =3-[(N-(2-Amino-5~
trifluoromethylbenzoyl)glycyl}amino]-1—(benzo[c]thiadiazol-s-yl)pyrrolidine
(Conpound No. 2183).

Toamixture of 5- (hydroxymethyl)benzo(c]thiadiazole (8.3mg, 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 (R)=-3-[{N-{2-(tert-
butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyllaminho)ryvrrolidine
(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) wzs addad, 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 ento Varian™ SCX
column and washed with CH:;OH and dichloromethane. Product was eluted using 2
N NH; in CH:OH and concentrated. PreparativeTLC (Si0-, AcOEt/Me0H = 3:1) afforded
{R)=3-[{N-(2-amino-5-trifluozomethylbenzoyl)glycyl)amino) -1~
(benzo(c)thiadiazol-5-yl)pyrrolidine (Compound No. 2183) (11.5 mg, 48t): The
purity was determined by RPLC/MS (86%); ESI/MS m/e 479.2 (M '+H, C:E:F3Ng0.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) wsre added acetic
acid (0.3 mL), sodium triacetoxyborohydride (1.92 g), and 4-formyl-3-

(methoxyphenyloxymethyl) -polystyrene (1 rmol/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 822-512: General Proceduze for Solid-Phase Synthesis of 3-

Aminopyrrolidines,
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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-fuluo:enylmethoxy:arbonyl)pyzrolidin_3-
yl)carbamoylmethyllaminomethyl]-3-methoxyphenyloxymethyl-polystyzene(4oomg'
0.4 mmol) was added and the mixture was shaken for 1 h and filtered. The resin
was rinsed with DMF and CHi.Cl:, and dried.

A mixture of the resulting resin, piperidine (3.2 mL), and DMF (12.8 m}
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 (0Ac); (0.25 mmol),
AcOH (0.025 mL) and DMF (1 mL). The corresponding aldehyde (2.5 rmol) was added,
and the mixture was shaken for 2 h, then filtered and washed with CH;0H, 10%
diisopropylethylamine in DMF, DMF, CH,Cl:, and CH;OH. A mixture of the resin,
water (0.050 mL}, and trifluorocacetic acid (0.55 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 KPLC, ifneeded, 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 5§ 516 13.3 76
Example 823 1806 C22 H24 F3 N3 03 s 468 12.8 81
Example 624 1807 C22 H24 F3 N3 04 s 484 13.7 83
Example 825 1808 C22 H24 F3 N3 04 s 434 14.5 91
Example 826 1809 C21 H22 F3 N3 03 S 454 12.9 84
Example 827 1810 €22 H22 F3 N3 04 s 482 12.5 79
Example 828 1811 C24 H26 F3 N3 02 S 478 12.¢ 79

Example 829 1812 €22 H24 F3 N3 02 s2 434 5.3 32

Sxample 830 1813 C23 H26 F3 N3 02 S 486 12.¢ 81
Example 831 1814 C23 H24 F3 N3 03 5§ 4380 9.7 59
Example 832 1815 C23 H286 F3 N3 02 S 466 12.7 80
Zxample 633 1816 C24 H28 F3 N3 02 S 430 14.4 ge
Example 834 1817 C25 H30 F3 N3 02 s 454 14,1 84
Example 835 1818 C21 H22 Br F2 N3 03 482 13.4 82
Example 836 1819 22 H25 F2 N3 04 334 11.7 79
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gxample 837 1820 C22 H25 F2 N3 05 450 11.8 77
Zxample 838 1821 C22 H25 F2 N3 05 450 13,3 87
Example €39 1822 C21 H23 F2 N3 04 420 11.5 83
Txample 840 1623 22 H23 F2 N3 05 448 11.¢ 78
Zxample 841 1824 24 E27 F2 N3 03 444 9.1 60
Txample 842| 1625 |c22 H25 F2 N3 03 S 450 11.3 74
Zxample 843 1826 €23 H27 F2 N3 03 432 10.¢ 74
Sxample B44 1827 C23 H25 F2 N3 04 446 12.7 84
Zxample E45 182¢ 23 K27 F2 N3 03 432 11.7 )
Zxample 846 1829 C24 H2% F2 N3 03 446 14.3 94
Example 847 1630 C24 H2% F2 N3 03 446 10.0 €6
txample €48 1831 C22 H28 Br N3 03 482 4.8 31
Example 649 1832 C23 H31 N3 o4 414 10.4 74
Example 850 1833 [C23 H31 N3 05 430 12.1 83
Example 651 1834 C23 H31 N3 05 £30 12.0 62
Example §52 1835 €22 H2S5 N3 04 400 7.9 58
Example 853 1£36 C23 H29 N3 05 428 11.1 76
Example 854 1837 C25 H33 N3 03 424 13.3 92
Example 855 1838 C23 E31 N3 03 5 430 8.7 €0
Sxample 856 1839 €24 H33 N3 03 412 11.3 81
Example 857 1840 C24 H31 N3 04 426 12.¢ 89
Example 858 1841 C24 H33 N3 03 413 12.8 o1
Example 859 1842 C25 H35 N3 03 426 8.7 60
Zxample 8§60 1843 C25 H35 N3 03 426 12.2 84
Example 861 1844 C26 H37 N3 03 440 11.3 7€
Example 862 1845 C31 H37 Br N4 02 5717 6.4 30
Example 863 1846 |23 H28 F3 N3 02 S 480 12.8 81
Example 864 1847 C25 H31 F2 N3 03 460 12.2 78
Sxample 865 1848 €27 H2% N3 04 460 6.1 39
Example 866 1849 €29 H31 N3 02 454 15.1 98
Example 867 1650 €28 H31 N3 02 442 12.7 85
Example 888 1851 28 H31 N3 02 442 14.3 95
Zxample 869 1852 C28 H2$ N3 03 456 3.4 22
Example 870 1853 |C27 H29 N3 06 S 524 15.4 87
Zxample 871 1854 C29 H31 N3 04 s 518 15.¢ S0
Example 6§72 1855 C28 H31 N3 04 s 509 17.0 €9
ZIxample £73 1856 [c28 K21 N3 04 S 506 3.0 17
Example 874 1857 28 H2% N3 05 § 520 10.0 57
Example 875 185§ 20 H22 Br2 N4 02 511 9.3 37
Zxample 878 1659 |C21 H25 Br N4 03 461 6.7" 29
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gxample §77 1860 [C21 H25 Br N4 O4 417 9.5 40
Twample 878| 1861 |C21 HZ5 Br N4 04 K] 10.0~ 1
Zxample 879 1862 [C20 H23 Br N4 O3 447 7.8 34
Example €80 1863 |C21 H23 Bz N4 O4 475 3.4* 14
Ixample €31 1864 |C21 H25 Br N4 02 s 477 3.9 16
Example 882 1865 }C22 H25 Br N4 O3 473 6.4~ 27
Example 883 1866 |C23 H2S Br N4 02 472 7.0 59
Zxample 6§84 1867 C23 H2¢ Br N4 02 473 7.6 32
Example €85 1868 |C24 H31 Br N4 02 487 9.1~ 37
Ixample E86 1665 C20 H22 Br I N4 02 557 g.9- 33
Sxample 887 1870 €21 H25 I N4 03 509 S.2+ 37
Zxample €88 1871 |C21 H25 I N4 04 525 6.3~ 25
Zxample 889 1872 |c21 H25 I N4 O4 525 5.9~ 23
Example 890 1873 €20 H23 I N4 03 495 7.7 31
Ixample £91 1874 c21 HZS I N¢d O4 523 §.2~ 32
Example £92 1875 C23 H27 I N4 02 519 6.7 26
Txample £93 1876 C21 H25 I N4 02 525 4,3~ 17
Example 694 1877 [C22 H27 I N4 02 507 7.9* 32
Example 895 1878 C22 H23 I N4 03 521 8.4~ 33
Example 696 1879 [C23 H2¢ I N4 02 521 8.2 32
Txample 897 1880 €23 H2¢ I N4 02 521 8.1+ 32
Example §98 1881 €24 H31 I N4 02 835 8.6~ 33
Example 899 1882 €20 H22 Br N5 04 476 5.3+ 22
Example 500 1883 {C21 H25 N5 05 428 5.7~ 26
Example 901 1884 C21 H25 N5 O% 444 g8.2" 36
Example $02 1865 C21 H25 N5 08 444 5.0~ 22
Example 903 1886 €20 H23 NS 05 414 8.7~ 40
Example 904 1887 C21 H23 N5 06 442 7.8* 34
Example 905 1888 €23 H27 NS 04 438 5.6 25
Zxample %086 1889 C21 H25 N5 04 S 444 13.2° 58
Example 907 1890 €22 H27 NS 04 426 11.3" 51
Zxample 908 1891 |C22 H25 N5 05 440 7.47 33
Example 5089 1852 |C22 H27 N5 04 426 5.57 25
Zxample 910 1893 C23 H2% NS 04 440 5.7~ 25
Example 911 1894 [C23 H29% N5 04 440 .4 41
Zxample %12 1895 [C24 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.% 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
*Cfor 16 h. The resulting mixture was diluted with CH;Cl: (20 m.) and was washed
with water({3 x 30 mL). The organic phase was dried (Mg$0.) and concentrated.
Chromatography (sio;, 1z CH3;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 aquesous KCl 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 ‘PrOH-H.O-NH,OH) afforded
2-(aminomethyl)-1-(4-chlorobenzyl)pyrrolidine (1.21 g, 86%).

Opticallyactive (S)-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-{aninomethyl)~1~-(4-chlorobenzyl)pyrrolidine: ‘H NMR (CDCl:, 400
MHz) & 1.40-1.80 (m, S H), 1.80-1.95 (m, 1 H), 2.12-2.2) (m, 1 H), 2.48-2.65
(m, 1 ), 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 'y

MMR with that of (S)-isomer.

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

A solution of 2-(aminomethyl)~1-{4-chlorobenzyl)pyrrolidine (22.5 mg,
0.10 mmol) 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 pL), and stirred at 25 °C for 16
h. The reaction mixture 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 PTTE 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, CisH;2CLN;0:).

Examples 914-935,

The compounds of this invention were synthesized pursuant to mathods of
Example 513 using the corresponding reactant respectively. Chromatography, if
needed, (HPLC-C,y, CH;CHN/H,0/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 'K MMR spectra respectively.

Table 19
Con;}oound Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
o.

Example 914 330 C21 H24 Cl N3 02 386 75+ quant
Example 15 331 C22 H26 Cl N3 02 400 44~ 70

Example 516 332 C24 H30 Cl N3 05 476 57 quant
Example $17 333 C20 H23 C1 N4 02 387 40 quant
Example 918 334 C22 H26 ClL N3 02 400 68 quant
Example S19 335 C21 H23 Cl N4 04 431 73 quant
Example 520 336 C22 H23 Cl F3 N3 02 454 75 quant
Example 521 337 €22 K26 Cl N3 02 400 68 quant
Example 922 338 C22 H28 Cl N3 02 400 70 quant
Example 523 341 C22 H26 Cl N3 02 400 80* guant
Example $24 342 €22 H26 Cl N3 02 400 68 quant
Example 925 343 C24 H30 Cl N3 02 428 63 guant
Sxample 5§26 345 €23 H27 C1 N2 02 399 68* quant
Example 927 346 C23 H26 Cl F N2 O3 433 51 guant
Example 928 347 €24 H25 Cl N2 02 413 47 quant
Example ¢29 348 C23 H27 Cl N2 02 399 26 guant
Example 930 349 C21 H25 Cl N2 03 s 421 42 quant
Txample 931 350 €26 H33 Cl N2 03 457 12.4 54

Example 932 351 C22 K26 Cl N3 03 {16 34 81

Zxample 533 352 C22 H25 Cl2 N3 03 450 51 quant

*Yield of TFA salt.
Zxample 934. Compound No. 339: 82%; *H NMR (CDCl;) & 1.52-1.73(m, 4 Hl,
1.84—1.65 (m, 1 H), 2.10-2.20 (m, 1 H}, 2.67-2.78 (m, 1 H), 2.60-2.52 (m, 1K),

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

Example $35. Compound Mo. 340: 68%; 'H NMR (CDCl;) 61.55~1.73(m, 4 H),
1.86-1.97 (m, 1 H), 2.12-2.21 (m, 1 K), 2.€67-2.76 (m, 1 K), 2.86-2.93 (m, 1 H),
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 Kz, 1 H), 4.09-4.21 (m, 2 H), 7.00-7.07 (m, 1K), 7.12-7.30 (m, 4 H),
7.50 (¢, J= 7.8 Hz, 1 H), 7.73 (d, J=17.8 Kz, 1 H), 8.01 (d, J= 7.8 Hz, 1
H}), 8.10-8.25 (m, 2 H).

teference Example S: 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 rmmol), KEOBt (2.97 g, 22 mrmol) and dichloromethane
(100 mL) was added 0.5 M ammonia in dioxane (60mL, 30mmol). The reactionmixture
was stirred at room temperature for 15 h and washed with 2N HCl (3 times) and
2 NNaOH aqueous solution (100mL x 4). The ozganiclayer was dried over anhydrous
magnesium sulfate, filtered, and concentrated to afford 3-carbamoyl-1-(4-
chlorobenzyl)pyrrolidin-2-one (1.45 g) as a colorless solid.

To a solution of 3-carbamoyl-1l-(4-chlorobenzyl)pyrrolidin-2-one {1.45
g) in THF (15 mlL) was added 1.0 N BE. in THF (25 mi). 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 roon temperature for 1 h. 2
N NaOH aqueous solution (100 mL) was added and the mixture was extracted with
AcOZt (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 CH,Cl.)

afforded 3-(aminomethyl)~-1-(4-chlozrobenzyl)pyrrolidine (860 mg, 19%) as a

colorless oil.

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

Anixture of 3-(aminomethyl)-1-(4-chlorobenzyl)pyrrolidine (860 mg, 3.8
mmol), EtsN (5.7 mmol), N-tert-butoxycarbonylglycine (704 mg), EDCI (594 mg),
HO3t (673 mg), and dichloromethane (20 mlL) was stirred at room temperature for
15 h. Dichloromethane (50 mL) was added and the soluction was washed with 2 N
NaOH solution (50 mL x 2}, dried over anhydrous sodium sulfate, filtered, and

concentrated to afford 3-((N-(tert-butoxycarbonyl)glycyljaminomethyl]-1~(4-
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chlorobenzyl)pyrrolidine (1.31 g, 90%).

To a solution cf 3-[(N-(tert—bu:oxyca:bonyl)glycyl)aminomethyl]_1..
{4-chlorobenzyl)pyrrolidine (804 mg, 2.1l rmol) in methanol (10 mL) was addad
4 N HCl in dioxane (S 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 weredriedcver 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.yCLlN;0).

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

A solution of 3-(trifluoromethyl)benzoyl chloride (0.058 rmmol} in
dichloromethane (0.2 mL) was added to a2 mixture of 1l-(4-chlorobenzyl)-3-
{ (glycylamino)methyl}pyrrolidine (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 Vax:i.an"H SCX column, and washed with CH;0H (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]-1-{4d~chlorobenzyl)pyrrolidine
(Compound No., 1463) (22.4 mg, 99%): The purity was determined by RPLC/MS (97%);
ESI/MS m/e 454.2 (M"+H, Cu H::CLE N;0.).

Examples 937-944,

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.
Zxample 937 1464 €22 H23 C1 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 S0
Sxample 540 1467 21 H23 Cl12 N3 02 420.0 16.6 93
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Example 941 1468 C21 H23 Cl N4 04 431.2 18.5 91
Example 942 1469 €22 H22 Cl F4 N3 02 472:0 21.8 92
Example 943 1470 C21 H22 Cl3 N3 02 456.0 .22.1 97
Example 944 1471 €21 H22 Cl F2 N3 02 422.0 20.¢ 99
Example $45: Preparation of 3-[{N-(2-Amino-4,5-

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

A solution of 1—(4-chlorobenzyl)-3-((glycylamino)methyl)py:rolidine
(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 (0.0580 mmol). The reaction mixture was stirred at room
temperature for 19 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 CHOH (5 mL) and concentrated to afford 3-[(N-(2-amino-4,5-
difluorobenzoyl)glycyllaminomethyl]~1- (4-chlorobenzyl)pyrrolidine (Compou'nd
No. 1506) (22.0mg, quant): The purity was determined by RPLC/MS (52%); ESI/MS
m/e 437 (Cy H~iClF.N,O.) .

Examples 946-552.
The compounds of this invention were synthesized pursuant to methods of
Example 945 using the corresponding reactant respectively. Thes ESI/MS data and

yields are summarized in Table 21.

Table 21
Compound| Molecular Formula |ESI/MS m/e|Yield (mg){ Yield (%)
No.
Zxample 946 1506 |c21 24 Br Cl N4 o2 481 20.6 86
Example 947 1507 C21 H24 F Cl N4 02 419 21.7 quant
Example 948 1509 €27 H28 CL N3 02 462 26.5 quant
Ixample 949 1510 C21 H24 Cl1 I N4 O2 527 22.0 84
Example 950 1511 |C1% K2l Br ClL N3 02 § 472 23.7 qguant
Example 951 1512 €21 H24 Cl2 N4 02 435 22.3 quant
Example 952 1513 jC27 H28 Cl N3 04 S 526 24.¢ 94

Reference Example 11: Preparation of 1-(4-Chlorcbenzyl)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 forl.5h. The solvent was removed
under reduced pressure. Saturated aqueous NaHCO: (50 mL) was added to the residue
and the mixture was extracted with EtOAc (100 mL). The organic phase was washed
with saturated aqueous MaHCO, 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, $7.8%) used without further purification. The purity
was determined by RPLC/MS (87%); ESI/MS m/e 382.2 (M'+H, C,k.,C1NO-).

A solution of LiOH (1.66 g) in H-O (25 mlL) was added to the solution of
ethyl 1-(4-chlorobenzyl)nipecotate in THF (60 mL) and CH;0H {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 (Si0;, 50% CH;OH-CH:Cl:) to yield 1-(4-chlorobenzyl)nipecoticacid
(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, Cj;H;,CINO:).

Reference Exanple 12: Preparation of 1-(4-Chlorobenzyl)-3-{ (tert-
butoxycarbonyl)amino}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 ard 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 » 100 mL) and brine (50 ml), dried (Na:50,), and
concentrated in vacuo. Chromatography (Si0O;, 25% EtOAc-hexane) afforded 1l-
(4-chlorobenzyl)-3-( (tert-butoxycarbonyl)aminojpiperidine (2.95¢g, 32.6%) as
a white crystalline solid: 'H NMR {CDCl;, 300 MHz) §1.4~1.75 (br, 4 K}, 2.2-2.7
(br, 4 H), 3.5 (bx, 2 H), 3.8 (br, 1 H), 7.3 {(br, 4 H); The purity was determined
by RPLC/MS (>99%); ESI/MS m/e 269.2 (M'+H-56, C:;1H:4CLlN:O:).

Reference Example 13: Preparation of 3-Amino-1-(4-

chlorobenzyl)piperidine,

A solution of 1- (4~chlorobenzyl)-3-{ (tert-
butoxycarbonyl)amino)piperidine (2.55 g, 7.85 mmol) in CH:OH (25 mL) was treated
with 1 N HCl-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 solic (2.49 g, quant}.
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The purity was determined by RPLC/MS (>95%),; ESI/MS m/e 225.2 (M'+H, C;;H,2C1IN.),

Example $53: Preparation of 1-(4-Chlorobenzyl) -3-[{N- (3~
methylbenzoyl)glycyl}amino]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-
chlozobenzyl)-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 aquecus NaOH (2 mL » 2) and brzine (1l mL). After filtration
through PTFE membrane filter, the solvent was removed under reduced pressure
to afford 1~ (4-chlorobenzyl)=-3-[{N-{3-methylbenzoyl)glycyllanino]lpiperidine
(compound No. 355) as apale yellowoil (17.4{mg, 87%): The puritywas determined

by RPLC/MS (97%); ESI/MS m/e 400.0 (M*+H, C=aH2;CIN;0a.).

Examples 954-982,

The compounds of this invention were synthesized pursuant to methods of
Example $53 using the corresponding reactant respactively. The ESI/MS data and
yields are summarized in Table 22 and compound No. 358 showed the following H

NMR spectra.

Table 22
Co.".r\f:)ound Molecular Formula |ESI/MS m/elYield (mg)| Yield (%)
o.
Example 554 354 C21 H24 Cl N3 02 336 16.1 83
Example 955 356 €20 H23 Cl N4 02 337 19.4 100
Example 956 387 C22 H26 Cl1 N3 02 400 16.8 84
Zxample 957 359 C22 H26 Cl1 N3 02 400 8.9 17
Example $58 360 C22 H25 Cl N4 04 445 25.6 quant
Example 959 361 C23 H27 Cl N2 02 399 15.5 29
Example 950 362 C24 H29 Cl N2 03 429 12.4 58
Example 961 363 C21 H25 Cl N2 02 s 405 22.2 quant
Zxample ©£62 364 C24 H29 Cl N2 04 445 20.7 93
Exanmple $63 365 €24 H2S Cl M2 02 413 15.6 75
Example S64 366 C23 H26 Cl1 F N2 03 433 21.6 100
Example 965 367 €23 H27 Cl N2 02 399 11.9 60
Example 566 368 €22 H25 Cl N2 02 385 1€.0 83
Example 567 369 €22 H24 Cl2 N2 02 419 13.¢ 60
Example 568 370 C26 H33 ClL N2 03 457 15.¢ 54
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Zxample 969 371 €25 H31 €1 N2 03 443 19,6 84
Zxample $70 372 €21 H25 C1 N2 03 s 421 23.0 quant
Sxample §71 373 C23 H28 C) N3 02 414 19.1 92
Example 5§72 374 C24 H30 Cl N3 03 444 18.6 84
Example 973 375 €23 H27 Cl2 N3 02 448 1g.0 80
Example 974 376 C24 H30 Cl N3 03 444 19.€ 88
Example 975 377 €25 H31l Cl2 N3 02 476 20.7 87
Zxample 976 378 €27 H33 Cl F N3 02 486 23.6 98
Txample 977 379 C25 H30 Cl N3 03 456 33.3 guant
Zxarple 978 380 |C24 H30 Cl N3 02 428 5.8 16
Example 975 381 C21 H28 Cl N3 03 s 436 10.3 47
EZxample 580 382 C22 H2€ Cl N3 03 416 24.4 guant
Example 981 383 €22 H25 Cl2 N3 03 450 27.5 guant

Example 982. Compound No. 358: 88%; 'H NMR (CDCl;) & 1.53-1.75(m, 4 H),
2.12-2.20 (m, 1 K), 2.37-2.50 (m, 2 H), 2.53-2.61 (m, 1 H), 3.33-3.50 (m, 2 H),
2.53-2.61 (m, 1K), 3.38=3.50 (m, 2 K}, 4.06-4.20 (m, 3 K), 7.10-7.13 (m, 1 H),
7.18-7.30 (m, 4 H), 7.55 (t, J= 7.8 Hz, 1 H), 7.79 (d, J = 7.€ Hz, 1K), 8.01
(d, J = 7.8 Hz, 1 H), §.11 (s, 1 H).

Reference Example 14: Preparation of l-benzyl-4-[{N-(tert-
butoxycarbonyl)glycyl)aminolpiperidine.

A solution of 4-amino-l-benzylpiperidine (3.80 g, 20 mmel) in CH.CLl: (40
mL) was treated with N-(tert-butoxycarbonyl)glycine (3.48 g, 20r=ol), EDCI (4.02
g, 21 mmol) and HOBt (2.83 g, 21 mmol). Afcer.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)glycyl)aminopiperidine (6.5% g, 95%).

Reference Example 15: Preparation of 1~ (4~Chlorobenzyl) -4~
(glycylamino)piperidine.’
To a solution of l-ben:zyl-4-(N-(tert-

butoxycarbonyl)glycyllaminopiperidine (€.59 g) in methanol (0 mlL) was added
4 N HCl in dioxane (15 mL). The solution was stirred at room temperature for

2 h. The reaction mixture was concentrated and 2 N aqueous N20H solution (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, €3%): 'H NMR (CDCL., 400 Ml:{z)
d1.47-1.59 (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 E), 3.65-3.8% (m, 1 H), 7.15-
7.23 {(m, 1 H}, 7.23-7.33 (m, 5 H).

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

4-(p-alarylamino)~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: reparation of 4~ (N-benzoylglycyl) amino-1-
benzylpiperidine (Compound No. 3886).

A solution of benzoyl chloride (0.060 mmol) in chloroform (0.4 mL} was
added to a solution of 1-(4-chlorobenzyl}-4-~(glycylamino)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 washing were combined,
dichloromethane (4 mL) was added, and the solution was washed with 2 N aqueous
NaOH solution (0.5 mi) to give 4-(N-benzoylglycyl)amino-l-benzylpiperidine
(compound Mo. 386} (11.3mg, 64%): The purity was determined by RPLC/MS (94 &);

ESI/MS m/e 352.0 (M'+H, C:;HsN30;).
Examples 984-1034.
The compounds of this invention were synthesized pursuant to methods of

Example 83 using the corresponding reactant respectively. The ESI/MS data and

yields are summarized in Table 23.

Table 23
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COH;}DOUnd Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
0.

Txample 984 384 C22 H26 Cl N3 02 400 60.C quant
Example S€5 385  |c21 H23 Cl N4 04 431 S8.7 51
Example 536 387 €25 H27 N3 02 402.5 15.5 17
Sxample 987 388 C21 H24 M4 04 3¢7.0 16.2 §2
Txample 988 389 C23 H27 N3 04 410.0 16.2 79
Zxample 989 390 222 H24 F3 N3 02 420.0 17.4 63
Example $90 391 C22 H23 F4 N3 02 438.0 18.4 84
Txample 591 392 €22 K24 F3 N3 03 436.0 17.1 79
Sxample 6§92 393 €21 H24 Br N3 02 430.0 18.0 84
Example 553 394 C21 H24 C1l N3 02 386.0 16.4 85
Example 954 385 €21 H24 Br N3 02 430.0 17.2 80
Zxample 995 396 C21 H23 F2 N3 02 382.0 15.1 78
Example 996 397 21 K23 Cl2 N3 02 420.0 11.7 56
Example 997 398 C22 H27 N3 02 3€6.0 13.1 72
Sxample 998 399 26 H29 N3 02 41¢6.0 15.¢ 76
Example 9§99 400 C22 H26 N4 04 411.0 17.4 85
txample 1000 401 C24 H2S N3 04 424.0 16.5 80
Example 1001 402 C23 H2é 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 O3 450.0 17.¢ 79
Example 1004 405 C22 H28 Br N3 02 444.0 17.¢ 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.¢ g0
Example 1007 408 C22 H25 F2 N3 02 402.0 15.€ 78
Example 1008 409 C22 E25 Cl2 N3 02 434.0 17.6 el
Example 1009 410 €25 H33 N3 02 408.0 16.2 79
Example 1010 411 C29 H35 N3 02 458.5 lg.8 82
Example 1011 412 €25 H32 N4 04 453.0 19.4 86
Example 1012 413 C27 H35 N3 04 466.0 19.¢ 85
Sxample 1013 414 C26 H32 F3 N3 02 476.0 20.2 g5
Example 1014 415 26 H31 F4 N3 02 454.0 20.5 83
gxample 1015 416 C26 H32 F3 N3 03 462.0 19.5 79
Zxample 1016 417 T25 H32 Br N3 02 486.0 19.1 79
EZxample 1017 418 25 K32 Cl N3 02 442.0 17.7 80
Example 1018 416 25 H32 Br N3 02 4£6.0 20.3 83
Example 1019 420 25 H31 F2 N3 02 444.0 18.¢ 84
Example 1020 421 25 H31 Cl2 N3 02 476.0 19.4 81
Example 1021 422 €25 K33 N3 02 403.0 14.4 71

280



10

15

20

(3]
n

: 28 Jun
, 200
WO 9925686 PCT/US98/232254

Example 1022] 423 |C29 H35 N3 02 458.0 16.4 72
Example 1023 424 |25 H32 N4 O4 453.0 16.1 80
Example 1024] 425 |C27 H35 N3 04 466.0 16.4 70
xample 1025] 426  |c26 H32 F3 N3 OZ 37€.0 17.3 73
Sxample 1026| 427  |C26 H31 F4 N3 02 254.0 16.8 e
Sxample 1027] 426 |C26 H32 F3 N3 03 452.0 18.4 75
Txample 1026] 429  |c25 H32 Br N3 O2 486.0 17.5 74
Example 1029] 430  |c25 H32 CL N3 02 422.0 15.7 71
Example 1030] 431 [C25 H32 Br N3 02 485.0 17.7 73
Txample 103I| 432  |c25 H3l F2 N3 O2 144.0 6.6 75
Txample 1032| 433  |c25 H31 cl2 N3 02 475.0 16.7 78
Txample 1033] 1016 [c22 Hz3 CL F3 N3 02 454 32.5° 53
Txample 1034] 1017 |c21 H24 CL N3 02 356 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 CH:CN (150 mL) and ethanol
(20 mL) was treated with EtsN (7.0 mL, 50 mmol) and 4-chlorobenzyl chloride (8.05
g, 50 mmol). The reaction misxture was stirred at 50 °C for 16 h. After cooling
to room temperature, saturated aqueous Ma¥CO, (50 mlL) and water (150 mlL) was
added to the reaction mixture. The mixture was extracted with ethyl acetate
{150 mL » 3) and the combined organic layers were washed with brine, dried (Na.50,)
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 foradditional 3h, basicified with 4 N aqueous NaOH solution,
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 (Sio;, ethyl acetate/EtOH/Et:N = 80/15/5) afforded 3-
(aminomethyl)~1-{4-chlorobenzyl)piperidine (2.05 g, $53): °K NMR (CDCl;, 400
MHz) & 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, § = 13.3 Hz, 1 H), 7.22-7.33 (m, 5 H).

Example 1035: Preparation of 3-{(N-Ben:oylglycyl)a.mino)methyl—]_-.“_
chlorobenzyl)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)-l-(4-chlorobenzyl)piperidine (0.050
mmol) and triethylamine {0.070 mmol) in chloroform {(1.0nmL). fter 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 waéhing were combined,
dichloromethane (4 mL) 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, Cai:HasCLN;0;).

Exarmples 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;}nound 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 C22 H25 Cl N4 04 445 18.65 85
Example 1038 437 C24 H28 Cl N3 04 458 18.2 79
Zxample 1039 438 C23 H25 Cl F3 N3 02 468 15.0 81
Zxample 1040 439 €23 H24 Cl F4 N3 02 486 20.2 83
Example 1041 440 C23 H25 C1l F3 N3 03 484 18.¢ 78
Zxample 1042 441 C22 H25 Br Cl N3 02 478 19.2 80
Example 1043 4142 €22 H25 Cl2 N3 02 434 17.3 80
Example 1044 $43 C22 H25 Br Cl1 N3 02 478 18.¢ 79
Example 1045 444 €22 H24 Cl F2 N3 02 436 16.7 17
Example 1046 445 €22 H24 Cl13 N3 02 468 17.9 76
Ixample 1047 446 C23 H28 Cl N3 02 414 14.¢ 71
Example 1048 447 €27 H3D Cl N3 02 4164 17.0 73
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Txample 1049 448 C23 H27 Cl N4 04 459 19.5 85
Example 1050 449 €25 H30 C) N3 04 47'2 17.1 72
Zxample 1051 450 C24 H27 Cl F3 N3 02 482 16.4 g1
Example 1052 451 €24 H26 Cl F4 N3 02 500 18.2 73
Txample 1053] 452  |C24 H27 Cl F3 N3 O3 498 18.6 7z
Example 1054 453 C23 H27 Br Cl N3 02 492 15.4 79
Example 1055 454 C23 H27 Cl2 N3 02 448 16.5 74
Example 1056 455 €23 H27 Br Cl N3 02 452 19.3 78
Txample 1057 456 C23 H26 Cl F2 N3 02 450 17.1 76
Example 1058 457 €23 H286 C13 N3 02 482 16.¢ 70
Reference Example i8: 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 KiCO: (3.02 g) anc 4-chlorobenzyl chloride (3.52
g, 21.8 rwol). 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 x 50 rL). The
organic phase was dried (MgSO;) and concentrated. Chromatography (SiO;, 4%

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

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

A solution of 4- (aminonethyl)-1-(4-chlorcbenzyl)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 rmol), HKHOBt (31 mg, 0.23 mmol) and Et;N (38 pL, 0.27 mmol). The
reaction mixture was stirred for 16 hat 25 °C, diluted with 1 mL of CH;Cl:;, washed
with 2 N agueous NaOH solutioen (2 x 0.75 mL), dried (MgSO,) and concentrated.
Chromatography (Si0,, 6 to 8% CHiOH/CH:Cl: gradient elution) afforded-4-{(N-
benzoylglveyl)amino}methyl-1-(4-chlorobenzyl)piperidine (compound No. 458)
which was treated with TFA to give a TFA salt (105 mg, 97%t): The purity was

determined by RPLC/MS (85%); ESI/MS m/e 400 (M'+H, C::E:ClN;O:).

Examples 1060-~1086.

The compounds of this invention were synthesized pursuant to methods of
Evample 1059 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 25.
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Table 25 .
Comb:oound Molecular Formula |[ESI/MS m/e|Yield (mg)| Yield (%)
-
Txample 1060 458 C23 H28 Cl N3 02 414 86~ 78
Example 1081 460 €23 H28 C1 N3 02 414 55 quant
Txample 1062] 461  |C23 H25 CL F3 N3 02 468 65 Guent
Example 1063] 462  |C23 H28 Cl N3 02 414 61 quant
Zxample 1064] 463  |C23 H28 Cl N3 02 414 Y quant
Example 1065 464 C2% H32 Cl N3 05 490 56 quant
Example 1066 465 C21 H 25 Cl N4 02 401 38 96
Example 10867 466 22 H25 ClL N4 04 445 15 34
Example 1068 557 C23 H28 Cl1 N3 02 414 +58~ 66
Zxample 1069 558 C23 H 28 Cl N3 02 414 55 quant
Example 1070 618 25 H32 Cl N3 02 442 5¢ guant
Zxample 1071 666 C26 H34 Cl N3 02 456 62 quant
Example 1072 749 C34 H37 Cl N4 02 569 7.2" 18
Zxample 1073 750 C24 H30 Cl N3 03 444 4.7~ 14
Example 1074 840 €24 H29 Cl N2 02 413 52~ 58
Example 1075 841 23 H27 Cl N2 02 389 52 guant
Example 1076 842 C23 H26 Cl12 N2 02 433 55 quant
Example 1077 843 C25 H31 Cl N2 02 427 58 quant
Example 1078 844 C24 H2S% Cl N2 02 413 S€ quant
Zxample 1079 845 C24 H25 Cl N2 04 s 477 62 quant
Example 1080 846 €29 H31 Cl N2 03 491 43 88
Example 1081 847 €24 H28 Cl F N2 O3 447 54 cuant
Example 1082 848 €25 H31 Cl1 N2 02 4217 47 guant
Example 1083 849 €25 H31l Cl N2 04 459 55 quant
Example 1084 £s0 €22 H27 Cl1 N2 03 S 435 46 quant
Zxaxple 1085 873 C20 H28 Cl1 N3 02 378 44.8 guant
Example 1086 874 C23 H27 Ccl2 N3 O3 464 51 quant

*Yield of TFA salt.

diphenylpropyl)aninomethyl }piperidine.

Reference Example 19: Preparation of 1-(4-Chlorobenzyl) ~4-(N-(3,3-

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.

{sio:)

afforded
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diphenylpropyl)aminomethyl}piperidine (118 mg, 54%): Thepuritywasdetermined
by RPLC (98%).

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

Reductive amination of 4-(aminomethyl)-l-(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 (5i0:) afforded 1-{4~chlorobenzyl)~4-(N-(2,2-
diphenylethyl)aminomethyl}piperidine (70 mg, 4%%): The purity was determined

by RPLC (98%).

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

A solution of 1-(4-chlorobenzyl)-4-{N-(2,2-
diphenylethyl)aminomethyljpiperidine (0.084 mmol) in CH,Cl. was treated with
hippuric acid (1.1 equiv.}), H3TU (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;;H::ClN;0:}.

Examples 1088-10850,
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 €38 H39 ClL 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 4.6 10

Reference Example 21: Preparation of 1-(4-Chlorobenzyl) ~4-

{ (valylamino)methyl }piperidine,
A solution of 4-(aminomethyl)-1-(4-chlorobenzyl)piperidine (1.0 g, 4.2
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mmol) in CH,Cl: (21 nL) 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 (MgSO,). Concentration and
chromatography (Si0:, 3% CH;OH/CH.Cl:} afforded 1-(4~-chlorobenzyl)~4-[{ (N-
Boc-valyl}aminolmethyl)piperidine (1.1 g, 60%) as a pale amber oil: ESI/MS n/e
438 (M"+H).

1-(4-Chlorobenzyl)-4-{{ (N-Boc~valyl)amino)methyl]piperidine (1.1 g,
2.5]1 mmol) was dissolved in 3 M HCLl-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.O0 (25 mL). Anion (OH") exchange fésin was added until
the solution was slightly basic. Filtration and concentration afforded 1-
(4-chlorobenzyl)-4~{ (valylamino)methyl}piperidine (812 mg, 97%) which required
no further purification: RPLC (97%); ESI/MS 338.1 (M'+H, C;:H;2C1N;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: 0.830g, 67% {2
steps); ESI/MS 269 (M +H).
l-(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, €5% (2
steps); ESI/MS 310 (M'+H).
1- (d-chlorobenzyl)-4-( (prolylamino)methyl}piperidine: 1.48 g, 86% (2
steps); ESI/MS 336 (M'+H).
1- (4-chlorobenzyl)-4-{ (glutaminylamino)methyllpiperidine: 0.830 g,
27% (2 steps); ESI/MS 367 (M +H).
1-(4-chlorobenzyl)~4-{( (2-methylalanyl)aminolmethyl}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'+4H).
1-(d-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-[iN-
(9-fluorenylmethyloxycarbonyl)glycyl laminomethyllpiperidine.

A solution of 4-(aminomethyl}-1-(tert-butoxycarbonyl)piperidine {5.72
g) in CH,Cl» (150 mL) was treated with Et;N (3.51 gq), N-(9-
fluorenylrethyloxycarbonyl)glycine (7.93 ¢, 26.7 mmol), EDCI (3.80 g) and HOBt
(4.33 g}. After the reaction mixture was stirred at room temperature for S 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;0% (150 mL/1 mL) at 0 °C afforded l—(tertLButoxycarbonyl)-4-
((N~(9-fluorenylmethyloxycarbonyl)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)piperidine (3.17 g, 6.42 mmol)
was added 4 N HCl in dioxane {50mL). The solutionwas stirred at roomtemperature
for S5 h. The reaction mixture was concentrated to give 4-[[(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~
Fluorenylmethyleoxycarbonyl)glycyl }aminomethyl]-1- (4~
methylthicbenzyl)piperidine.

To A solution of 4-({N~-(9~
fluorenylrmethyloxycarbonyl)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 room
temperature, and conceatrated. Saturated aqueous NaHCO; solution (50 mL) was
added and the mixture was extracted with Acost (S50 mL x 2). The combined extracts
were dried over anhydrous sodium sulfate, filtered, and concentrated. Column
chromatography (sio2, 5t-10% CH,O0H/CH:Cl:) afforded 4~ [{N-(S5-
fluorenylmethyloxycarbonyl)glycyl)aminomethyl])-1-(4-

methylthicbenzyl)piperidine (€02 mg) as a colorless oil.
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Reference Example 25: Preparation of .1-(4-Ethylbenzyl)-4-[(N-(9~
fluorenylmethyloxycarbenyl)glycyllaminomethyl]lpiperidine,

To A solution of 4-[{N-(9-
fluorenylmethyloxycarbonyl)glycyl}aminomethyl)piperidine (1.00 g, 2.33 mﬁol)
in 2.5% AcOH/CH;0H (80 mL) were added 4-ethylbenzaldehyde (1.09 g, 8.16 mmol)
and MaBH;CN (6.59 g, 10.5 mmol). The reaction mixture was stirred at 60 °C for
13h. After the mixture was cooled to room temperature, 1 N agueous 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 (5i02, CH:0H/AcOEt
2 : 8) afforded 1- (4-ethylbenzyl)-4- [ (N-(9-
fluorenylmethyloxycarbonyl)glycyl}aminomethyl]piperidine (740 mg, 62%).

Reference Exarple 26: Preparation of 4-{(Glycylaminoc)methyl}-1-(4-
methylthicbenzyl)piperidine.

A solution of 4-[(N-(9-
fluorenylmethyloxycarbonyl)glycyl)aminomethyl]-1-(4-
methylthiobenzyl)piperidine (590 mg) and piperidine (1 mL) in DMF (4 mL) was
stirred at room temperature for 2 h. Concentration and column chromatography
(Si0., Et3;N : CHyOH : CH.Cl- =1 : 1 : 9) afforded 4-((glycylamino)methyl}-1-
(4-methylthiobenzyl)piperidine (365 mg) as a white solid: ‘H NMR (CDCl;, 270 MHz)
51.25(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 K}, 1.772 (d, d=7.3 Hz, 1 K), 1.%4 (t, 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 Exarple 27: Preparation of 4-{ (glycylamino)methyl}=1-(4-

fluorobenzyl) piperidine,

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

chromatography (sio2, 102 CH:0H/CH-C1:) afforded 4~ [{N-(5-
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fluorenylmethyloxycarbonyl)glycyllaminomethyl}~1=(4-
fluorobenzyl)piperidine.

A solution of the 4-({N- (9~
fluorenylmethyloxycarbonyl)glycyl)aminomethyl]—1-(4-fluorobenzyl)pipe:idine
and piperidine (5 mL}) in DMF (5 mL) was stirred at room temperature for 17 h.
Concentration ard column chromatography (SiO:, Et:MN : CH;OH : CH,Cl. = 0.5: 2 :
8) afforded 4~[(glycylaminolmethyl)-1-(4-fluorobenzyl}piperidine (453 mg,
468).

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

To a mixture of 4-[{N~(9-
fluorenylmethyloxycarbonyljglycyl}aminomethyl]piperidine (1.27 g, 2.56 mmol),
EtyN (1.25 mL, €.88 mmol), KI (50 mg, 0.30 mmol) and CE;CN (200 mL) was added
dropwise a solution of 4-(N-phenylcarbamoyl)benzyl chlozide (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 (SiQs;, 5% CH,OH/CH,Cla-
EtyN : CH;OH : CH,Cl; = 2 : 2 : 98) afforded 4-((glycylaminoimethyl}-1-(4-
(N-phenylcarbamoyl)benzyl)piperidine (340 mg, 30%}.

Example 1051: Preparation of 1-(4~-Chlorobenzyl) ~4~[{N~ (3~
cyanocbenzoyl)valyl}aminomethyl]piperidine (Compound No. 619),.

A solution of 1-({4-chlorobenzyl)-4-{(valylamino)methyl)piperidine (20
mg, 0.059 mmol) in CH.Cl: (0.60 mL) 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
MaOH solution (2 x 0.75 mL) and dried by filtration through a PTFE membrane.
Concentration afforded the 1-(4-chlorobenzyl) -4~ [ (N-(3-
cyanobenzoyl)valyl)aminomethyl}piperidine (compound No. 619) (24.2 mg, 88%)
which required rs further purification: The purity was determined by RPLC/MS

(85%); ESI/MS m/e 467 (M +H, CaH;ClN,0.).

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;ioound Molecular Formula ESI/MS m/e|Yield (mg)| Yield (%)
o.
Example 1092 487 C22 H25 Br Cl N3 02 478 11 46
Ixample 1093 468 C24 H31 ClL N4 02 443 ) 41
Example 1094 469 C23 H28 C1 N3 03 430 7 27
Example 1095 470 C23 H25 Cl N4 02 425 21 quant
Zxample 1096 471 C24 H28 Cl N3 04 458 7 29
Example 1097 472 €29 H31 M3 03 504 S+ 21
Example 1098 473 C24 H2& Cl N3 03 442 le 71
Zxample 1099 474 C23 H25 Cl F3 N3 02 468 14 60
Example 1100 475 C25 K32 Cl N3 02 442 * 5 22
Example 1101 476 C22 H25 Cl 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 K24 Cl N3 03 330 17 g7
Example 1105 480 €20 H23 Br Cl N3 03 470 23 quant
Sxample 1106 481 C20 H24 Cl N3 02 S 406 7 33
Example 1107 482 C21 H26 CL N3 02 S 420 S 45
Sxample 1108 483 C21 H26 Cl1 N3 02 5 420 8 40
Example 1109 484 €24 H27 Cl N4 02 439 A 34
Example 1110 485 24 H24 Cl F6 N3 02 536 i3 49
Example 1111 486 €23 H25 Cl M4 02 425 16 74
Example 1112 487 C22 H2S5 Cl2 N3 02 434 5 24
Example 1113 488 C22 H27 C1l N4 02 415 7 32
Example 1114 489 C24 H24 Cl F6'N3 02 536 21 78
Sxample 1115 490 €24 E30 Cl N3 03 444 8 35
Zxample 1116 491 C23 H24 Cl F4 N3 02 486 1¢ 79
Example 1117 492 €23 H25 Cl F3 N3 O3 484 16 76
Zxample 1118 493 C23 H24 Cl12 F3 N3 02 502 23 92
Example 1119 494 23 H24 Cl F4 N3 02 486 19 79
Zxample 1120 495 T23 H24 C1 F4 N3 02 486 20 83
Sxample 1121 496 23 H24 C1 F4 N3 02 488 12 48
Zxample 1122 497 225 H32 C1 N3 03 458 4 1€
Example 1123 498 €23 H26 Cl F3 N4 02 483 13 52
Txample 1124 499 24 H31 Cl N4 02 443 ] 36
Example 1125 500 C23 H26 Cl N3 03 430 10 48
Zxample 1126 501 C22 K24 Br Cl N4 Od 523 10 39
Example 1127 502 22 H24 C1 F N4 04 463 4 17
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Example 1126 503 C22 H24 Cl2 N4 04 47¢ 12 52
Swample 1128] 504  [c24 H30 CL N3 04 160 11 3
Zxample 1130 505 C22 H24 Br Cl N4 04 523 2 8
Zxample 1131 506 220 H23 Cl N4 05 435 2 10
Txample 1132 507 C21 H26 Cl N3 03 404 9 44
Txample 1133 508 C24 H26 Cl1 N3 02 S 438 1 B
Ewample 1134] 508  |c20 H23 Br CL N3 02 S e 12 a6
Zxample 1135 510 22 K28 Cl N3 03 418 9 44
Txample 113¢ 511 €24 H32 Cl N3 03 4486 9 40
Example 1137 512 25 H2% Cl N4 o2 453 10 45
Example 113§ 513 C24 H28 Cl N3 03 442 S 41
Example 1136 514 C26 H34 Cl N3 02 458 11 49
Example 11¢0] 515  |c23 H28 CL N3 03 230 5 74
Sxample 1141 525 £23 H28 C1l N3 04 s 478 20 85
Example 1142 526 €20 H24 Cl1 N3 03 3¢0 6 31
Example 1143 527 C20 H24 C1 N3 02 s 408 [ 39
Example 1144 528 C25 H30 Cl F3 N4 04 543 28.2 85
Example 1145 529 C20 H23 Cl N4 04 S 451 9 39
Example 1148 530 €31 H33 Cl N4 02 52¢ S 17
Example 1147 531 €21 H286 CL N3 03 s 438 8 37
Example 1148 532 €22 H28 Cl N3 03 418 8 40
Example 11465 533 C21 H26 Cl N3 03 404 6 32
Example 1150 534 C21 H25 Cl N4 05 44¢ S 20
Example 1151 535 22 H26 C1L N3 03 s 448 g 37
Example 1152 536 C23 H31 C1 N4 02 431 6 29
Zxample 1153 537 C25 H34 C1 N3 03 460 8 34
Example 1154 538 €27 H30 C1l N3 03 480 9 36
Exarple 1135 539 C22 H25 Cl F3 N3 03 472 18 75
Srample 1156 540 C25 H2S Cl N4 02 453 8 36
Example 1157 541 €22 H26 Cl1 N5 04 460 2.4 10
Example 115§ 542 €24 H30 Cl N3 02 423 4,6* 51
Example 1156 543 C24 H30 Cl N3 02 428 20,6 71
Zxample 1180 544 €22 H25 Cl F N3 02 418 15.8~ 56
Zxample 1151 545 C22 H24 C13 N3 02 463 7.3" 23
Example 1182 546 C22 H24 C13 N3 02 4€8 17.4- 55
Exarple 1163 547 €22 H24 C13 N3 02 483 14.1" 44
Sxample 11¢&4 548 222 H24 Cl3 N3 02 488 6.8* 22
Sxample 1165 549 €22 H24 Cl2 N4 04 47% 5.7 18
Example 11€¢€ 550 C22 H24 Cl2 N4 04 479 18.9° 58
Example 1187 851 C24 H30 €1 N3 02 422 14,2~ 45
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Ixample 1168 552 H27 C1 F3 N3 Q2 30.6" 94
Example 1169 553 H26 Cl1 Fé N3 02 38.0* quant
Zxample 1170 554 H2€ Cl1 F N4 02 0.9* 3
Ixample 1171 55% H26 Cl2 N4 02 11.1* 35
Zxample 1172 556 H29 CL N4 02 12.5° 11
Zxample 1173 559 H26 Cl F6 N3 02 15 72
Example 1174 560 H27 Cl N4 02 12 68
Zxample 1175 561 H27 Br ClL N3 02 14 73
Example 1176 562 H27 €12 N3 02 13 75
Sxample 1177 563 H26 Cl F& N3 02 14 66
Example 1178 564 H32 Cl N3 03 S 28
Example 1179 565 H28 C1l F4 N3 02 12 61
Example 1180] 566 H37 CL F3 N3 O3 13 62
Example 1181 567 H26 Cl2 F3 N3 02 12 61
Example 1182 568 H2é Cl F4 N3 02 15 77
Example 1183 569 H2é Cl F4 N3 02 11 59
Example 1184 570 H26 Cl F4 N3 02 16 84
Txample 1185 571 H34 Cl N3 03 14 77
Example 1186 572 H28 Cl F3 N4 02 11 55
Zxample 1187 573 H25 Br Cl N3 02 § 12 64
Example 1188 574 H25 Br Cl N3 02 s 15 75
Example 1189 575 K34 C1 N3 03 16 g7
Example 1190 576 H28 Cl N3 02 s2 13 71
Example 1191 571 H28 C1 N3 03 12 72
Zxarmple 1162 578 H28 Cl N3 02 S 15 81
Example 1193 579 H2% C1l N4 02 17 94
Zxample 1194 580 H28 C1 N3 02 S 15 91
Example 1195 581 H26 C1 N3 02 S 13 80
Example 1156 582 H28 Cl N3 02 S 10 5%
Zxample 1197 583 H31 ¢l N4 02 6 31
Example 1198 584 H32 C1 N3 03 18 g2
Zxample 1199 585 H27 Cl1 N4 02 14 85
Example 1200 586 H27 Cl2 N3 02 17 s7
Example 1201 587 H27 C1 F3 N3 02 17 91
Ixample 1202 588 H29 Cl N4 02 5 29
Example 1203 589 H3€ Cl N3 02 470 4 24
Zxample 1204 580 H34 Cl N3 02 456 6 36
Example 1205 591 H33 ClL N4 02 457 7 38
Example 1206 592 H30 Cl N3 03 444 4 20
Zxample 1207 563 H30 Cl1 N3 03 444 2 14
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Example 1208 594 C23 H28 Cl N3 03 430 4 25
Zxample 1209 595 C25 H30 Cl N3 04 472- 7 38
Example 1210] 596  |C25 H30 ClL N3 03 456 7 a0
Zxaxmple 1211 597 C25 H30 Cl N3 03 45% 15 85
Sxample 1212 598 C21 H26 Cl N3 03 404 15 94
Example 1213 589 C22 H26 Cl N4 02 417 5 30
Zxample 1214 600 C21 H25 Br Cl N3 03 484 6 34
Example 1215 601 €24 H30 Cl N3 03 444 S 28
Example 1216 602 C25 H33 Cl N4 02 457 ) 28
Zxample 1217 603 €23 H2S Cl N4 02 4265 4 22
Example 1218 604 C21 H27 Cl N4 02 403 9 58
Example 1219 605 €21 H26 Cl N3 03 404 17 87
Zxample 1220 606  |c21 H26 CL N3 02 S 220 15 74
Example 1221 607 C22 H28 C1L N3 03 s 450 31 quant
Ixample 1222 €o0s €23 H30 Cl1 N3 03 432 17 80
Example 1223 609 €22 H28 Cl N3 03 41¢ 18 89
Example 1224 610 €23 H28 Cl N3 03 s 4€2 20 g6
Zxample 1225 611 C26 H36 Cl N3 03 474 21 S0
Example 1226 612 c28 H32 Cl N3 03 494 20 84
Zxample 1227 613 €23 H27 Cl F3 N3 03 4€6 19 81
Example 1228 614 €24 H33 Cl N4 02 445 23 guant
Ixample 1229 615 €25 H29 Cl N4 02 453 4 20
Example 1230 616 C32 H35 Cl N4 02 543 11 40
Example 1231 617 €25 H27 Cl F3 N3 02 482 6.7 37
Example 1232 620 C25 H31 Br Cl N3 02 520 15 49
Txample 1233 621 C25 H31 cl2 N3 02 476 18 64
Example 1234 622 €27 H37 Cl N4 02 © 485 14 S0
Ixample 1235 623 C26 H34 Cl N3 03 472 19 69
Example 1236 624 €25 H31 Cl N4 04 487 21 73
Example 1237 625 €25 H33 Cl N4 02 457 19 69
Example 1238 626 €27 H30 Cl Fo N3 02 578 B 25
Zxample 1239 6217 C27 H36 Cl N3 03 488 16 55
Example 1240 628 C27 H34 Cl N3 04 500 24 80
Zxample 1241 629 C26 H30 Cl F4 N3 02 528 18 56
Zxample 1242 630 C26 H31 CL F3 N3 03 526 21 68
Example 1243 631 C26 H30 Cl2 F3 N3 02 544 15 48
Ixample 1244 632 €26 H30 Cl F4 N3 02 528 13 41
Example 1245 633 C26 H30 Cl F4 N3 02 528 20 63
Zxample 1246 634 €26 H30 C1 F4 N3 02 528 19 62
Example 1247 635 28 H38 Cl N3 03 500 11 36
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txample 1248 636 C26 H34 Cl N3 02 456 21 89
Twample 1249] 637 |26 H3l CL F3 N3 02 510 30 5
Txample 1250] 638  |c26 H3L Cl N4 02 467 15 51
Zxample 1251 6369 C27 H37 Cl N4 02 485 19 66
Zxample 1252 640 C26 H34 Cl M3 03 472 16 3
Example 1253 641 C27 H34 Cl N3 04 500 18 )
Sxample 1254 642 C32 H36 Cl N3 03 546 24 73
Example 1255 643 C26 K31 Cl F3 N3 02 510 16 54
Zxample 1256 644 29 H40 Cl N3 02 458 18 61
Example 1257 645 €25 H33 Cl N4 02 457 22 78
Example 1258 646 C26 H34 Cl M3 03 472 13 47
Example 1259 47 C27 H34 Cl N3 03 500 13 46
Example 1260 648 C28 H38 Cl N3 02 484 17 60
Zxample 1281 649 C28 K38 ClL N3 03 500 12.5 42
Example 1262 650 C32 H36 C1 N3 03 548 1~ 2
Example 1263 651 C28 H35 Cl N4 02 485 4+ 12
Example 1264 652 25 H31 Cl N4 04 487 S* 14
Example 1265 653 €30 H42 C1l N3 03 528 1+ 3
Exarmple 1266 654 C27 H34 Cl N3 03 484 7+ 21
Exarple 1267 655 C26 H32 Cl1 E3 N4 02 525 6* 16
Example 1268 656 C23 H30 Cl N3 03 432 6% 18
Zxample 1269 657 C23 H30 Cl N3 02 s 448 q* 13
Example 1270 658 €27 H33 Cl N4 02 48 1+ 4
Example 1271 659 C23 H26 CL N4 04 S 493 4» 10
Example 1272 660 €34 H39 Cl N4 02 571 3~ 7
Example 1273 661 C24 H32 €l N3 03 S 478 3 7
Example 1274 662 25 H34 Cl N3 03 460 2+ €
Example 1275 663 C24 H32 Cl N3 03 446 2* 5
Example 1276 664 24 H31 Cl N4 05 491 2* )
Zxanmple 1277 6865 €25 K32 €1 N3 03 S 480 1~ 3
Example 1278 666 C26 H37 Cl N4 02 473 3+ 7
Zxample 1278 667 T30 H36 Cl1 N3 03 522 3~ 1
Zxample 1280 668 C25 H31 Cl F3 N3 03 514 2* 6
Example 1281 659 C24 H33 Cl N4 02 445 15+ 45
Example 1282 670 223 H2¢ Br Cl N3 03 510 3+ 1
Example 1283 671 <23 H29 CL N4 OS5 477 2* 5
Example 1284 672 23 H31 Cl N4 02 431 2* 7
Sxample 1285 673 223 H30 C1L N3 02 s 448 2+ 6
Example 1286 674 24 H32 Cl N3 02 s 462 3* 5
Example 1287 675 c24 H32 C1 N3 02 4€2 1+ 4
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Txample 1288 67€ C27 H33 Cl N4 02 482 2+ 6
Sxample 1285| 677  |c26 H35 Cl N4 02 495 2 g
Zxample 1290 678 C24 H32 Cl1 N3 03 446 3+ S
Example 1291 679 C27 H32 C1 N3 02 8§ 493 1+ 3
Zxample 1292 680 C23 H29 Br Cl N3 02 s 526 2~ €
Zxample 1263 681 C25 H34 C1 N3 03 460 2+ 5
Txample 1294 682 C27 H38 Cl N3 03 48¢ 2+ 4
Example 1285 €83 C24 H32 Cl N3 02 s2 494 i~ 4
Sxample 1298 684 C26 H36 Cl N3 04 s2 554 2 5
Example 1297 665 C24 K32 Ccl N3 04 s2 5286 3> 7
Zxample 1298 687 €25 K30 CL M3 02 440 24 quant
Txample 1295 658 C27 H28 Cl F6 N3 02 576 28 98
Txample 1300 685  |C26 H29 CL N4 02 465 23 59
Zxample 1301 690 C25 H29 Br Cl N3 02 518 26 99
Example 1302 691 C27 H35 Cl N4 02 483 24 S7
Zxample 1303 662 C26 H32 Cl N3 03 470 24 guant
Sxample 1304 693 C27 H28 CL F6 N3 02 57¢ 16 55
Zxample 1305 654 C27 H34 Cl N3 03 484 25 quant
Zxample 1306 695 C27 H32 C1L N3 04 498 12 47
Example 1307 656 €26 H29 Cl F3 N3 O3 524 25 95
Example 1308 697 C26 H29 Cl M4 02 465 15 64
Exarple 1309 658 €27 H35 Cl N4 02 483 24 guant
Example 1310 692 C26 H32 Cl N3 O3 470 26 quant
Zxample 1311 700 C27 H32 C1 N3 04 498 15 62
Example 1312 701 C27 H32 Cl N3 03 482 11 44
Zxample 1313 702 C26 H2% Cl F3 N3 o2 508 23 94
Example 1314 703 €28 H36 CL N3 02 482 26 gquant
Example 1315 704 €25 H29 Cl N4 04 485 11 43
Zxample 1316 705 C24 H30 Cl N3 02 s 460 25 quant
Example 1317 706 Cc24 H30 ClL N3 02 § 460 25 quant
Zxarple 1318 707 C26 H29 Cl F3 N3 02 508 15 55
Ixample 1319 708 C23 H27 Br CL N3 02 s 528 25 92
Exarple 1320 709 C24 H30 Cl N3 02 s2 452 26 quant
Example 1321 710 C23 H27 Br Cl N3 02 § 526 25 54
Example 1322 711 €25 H32 Cl1 N3 03 458 26 guant
Example 1323 712 C27 H30 Cl1 N3 02 S 49% 26 guant
Txamcle 1324 713 Cz4 H30 Cl1 N3 03 444 26 quant
Example 1325 714 C28 H33 Cl N4 02 493 12 50
Zxarple 13298 715 C23 H28 Cl N3 02 S 4456 24 guant
Example 1327 718 €27 H31 Cl N4 02 479 32 guant
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Ixample 1328} | 717 C23 H27 Cl1 N4 05 475 23 95
Example 1325 718 |c23 W23 CL N4 02 175 73 qaant
Zwarple 1330] 719  |C23 H28 Cl N3 03 430 24 quant
Zxample 1331 720 C23 H27 Br Cl N3 03 510 24 55
Example 1332 721 C24 H31l Cl N4 02 443 22 58
Txample 1333 722 C286 H32 Cl N3 03 470 9 37
EZxample 1334 723 C25 H31 Cl N4 02 455 10 44
Example 1335] 724  |C29 H38 CL N3 02 496 28 guant
Sxample 1336 725 C32 H34 Cl N3 03 544 26 95
Example 1337 726 C27 H33 ClL N4 O3 4¢17 3 11
Example 1338 727 C25 H2% Cl2 N3 02 474 25 cuant
Example 1339 728 C25 H31 Cl N4 02 455 21 92
Example 1340 729 C25 H29 Cl N4 04 485 26 quant
Zxample 134 730 C25 H2S Cl2 N3 02 474 21 S0
Example 1342 731 C27 H32 Cl1 N3 03 482 10 41
Zxample 1343 732 C26 H28 Cl F4 N3 02 526 27 quant
Sxample 1344 733 C28 H36 ClL N3 03 488 22 89
Example 1345 734 C26 H28 Cl F4 N3 02 526 25 94
Zxample 134 735 C26 H28 Cl F4 N3 02 526 23 87
Example 1347 738 C26 H30 Cl F3 N4 02 523 24 78
Zxample 1348 137 C26 K28 Cl F4 N3 O2 5286 21 66
Example 1349 738 €25 H32 Cl1 N3 03 458 23 84
Example 1350 739 C27 H31 Cl N4 02 479 1l¢ 66
Example 1351 740 C24 H31 Cl1 N4 05 489 23 77
Zxample 1352 741 C23 H27 Cl1 M4 04 S 451 26 88
Example 1353 742 C24 H30 C1l N3 03 s 476 23 82
Example 1354 743 €23 H28 Cl N3 03 430 21 81
Zxample 1355 744 €26 H32 C1 N3 02 454 25 91
Example 1356 745 C27 H36 Cl1 N3 03 488 23 80
Zxample 1357 746 C26 H35 Cl N4 02 471 21 96
Example 1358 747 €25 H29 Cl1 F3 N3 03 512 23 74
Example 1356 748 C23 H28 Cl N3 02 s 448 22 82
Zxample 1360 751 €24 H30 Cl N3 03 444 3 11
Example 1361 752 C25 H26 Cl F6 N3 03 586 7 20
EZxample 1382 753 C24 H27 Cl1 N4 03 455 6 22
Example 1383 754 €23 H27 C12 N3 03 484 8 29
Example 1384 755 €24 H30 Cl N3 o4 480 6 22
Example 1365 756 €23 H27 Cl N4 05 475 5 18
Zxample 1366 157 T25 H32 C1 N3 o4 474 5 18
Example 1367 758 C25 H30 Cl N3 05 488 5 18
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Example 1368 759 |C24 H27 Cl F3 N3 O4 514 6 20
Trample 1365 760 |C24 H2& CL F4 N3 O3 516 3 15
Txample 1370 161  |C24 H26 Cl F4 N3 O3 516 3 10
Exarple 1371] 162 |C24 K27 ClL F3 N3 03 498 2 55
Txample 1372| 163  |c23 H28 Cl N3 03 430 2 55
Example 1373 764 C24 H30 Cl N3 02 428 9 22
Zxample 1374 765 C25 H32 CL N3 02 442 10 17
Txample 1375] 166  |C25 H25 CL F3 N3 02 456 10 32
Zxample 1376 767 C25 H32 ClL N3 04 S 5086 8 37
Zxample 1377 768 €24 H2% Br Cl N3 02 5086 S 35
Sxample 1378 789 €25 H2% Cl F3 N3 03 512 6 22
Txample 1379 770 C25 H28 Cl F4 N3 02 514 3 10
Txample 1380] 711  |c25 H28 CL F4 N3 O2 514 10 37
Example 1381 772 €25 H29 Cl F3 N3 02 498 8 33
Sxample 1382 773 C26 H36 CL N3 03 474 10 41
Zxample 1383 774 €23 H30 Cl N3 02 s2 480 12 50
Ixample 1384 775 C27 H38 Cl N3 03 488 14 57
Sxample 1385 776 C25 H34 C1 N3 03 508 12 49
Zxample 1386 771 €24 H29 Cl F3 M3 03 500 22 87
Zxample 1387 718 C24 H28 Cl2 N4 04 507 6 22
Example 1388 779 C24 H29 Cl2 N3 02 462 10 4€
Zxample 1389 780 C24 H29 Cl N4 04 473 15 65
Example 1380 781 €26 H31 Cl N4 02 467 7 20
Ixample 1351 7€2 C25 H32 Cl1 N3 O3 458 g 23
Example 1352 783 C26 H34 C1 N3 03 472 1* 19
Example 1393 784 €26 H31 Cl F3 N3 02 510 7+ 17
Example 1384 785 C26 H34 C1 N3 04 488 6* 17
Zxample 1395 766 C24 H28 Cl N3 02 428 22 9
Example 1396 787 €25 H30 Cl N3 02 440 21 94
Example 1397 788 C25 H27 Cl F3 N3 02 494 4+ 14
Txample 1398 789 C25 H30 ClL N3 04 S 504 9 35
Example 1398 790 C24 H27 Cl2 N3 02 480 5~ le
Zxample 1400 791 C24 H27 Cl N4 04 471 3* 10
Example 1401 792 C2% H27 Ccl F3 N3 03 510 5+ 16
Txample 1402 793 C25 H26 Cl F4 N3 02 511 5+ 16
Example 1403 794 C25 H26 Cl F4 N3 02 512 5+ 16
Sxample 1404 795 25 H27 Cl F3 N3 02 454 6 21
Sxample 1405 796 C23 H28 C1 N3 02 Ss2 478 4+ 14
Example 1406 787 27 H38 Cl N3 03 4886 7 29
Zxample 1407 798 €29 H32 Cl N3 03 506 3 13
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Example 1408 799 H27 Cl F3 N3 03 498 3¥ 11
Txample 1405| 600 H26 clz N4 04 505 5% 1o
Zrample 1410 801 H29 Cl N4 02 465 12 41
Zxample 1411 802 H30 Cl1 N3 03 456 5+ 15
Zxample 1412 803 6 H32 CL N3 03 470 6% 16
Zxample 1413 804 H2S Cl F3 N3 02 508 8 20
Txample 1414] 805 H32 Cl N3 o4 486 6+ 15
Example 1415] 808 H27 8¢ Cl N3 02 506 5+ 14
Txample 1416 807 H32 CL N5 03 510 29.7 quant
Zxample 1417 808 E33 Cl1 N4 03 485 29.9 quant
Example 1418 809 H30 Cl2 N4 03 505 30.2 quant
Example 1416 810 K35 Cl1 N4 04 551 31.0 guant
Example 1420 811 H29 Cl2 N5 05 550 30.4 guant
Example 1421 812 H31 Cl N4 03 s2 523 25.0 8¢
Example 1422 813 H30 Cl F3 N4 03 539 20.5 70
Example 1423 814 E30 Cl F3 N4 04 555 22.7 75
Zxample 1424 815 H29 Cl F4 N4 03 557 25.8 €5
Example 1425 816 H30 Cl1 F3 N4 03 539 25.3 86
Example 1426 817 H29 Cl F4 N4 O3 557 26.8 g8
Zxample 1427 g1eg H30 Br Cl N4 03 551 27.1 g0
Example 1428 819 E29 Cl F6 N4 03 607 13.9 42
Sxample 1425 820 H30 Cl N5 05 516 14.1 51
Example 1430 821 H28 Cl2 N4 OS5 523 40 86
Example 1431 822 H30 Cl N3 03 s2 496 41 S3
Sxample 1432 823 K31 Cl N4 03 483 43 quant
Example 1433 824 H38 Cl N3 04 503 37 g3
Sxample 1434 825 H34 Cl1 N3 04 524 28 6l
Example 1435 826 H29 Cl F3 N3 04 516 40 87
Example 143€ 827 H31 Cl N4 03 483 31 72
Example 1437 828 H29 Cl F3 N3 04 528 40 8é&
Ixample 1438 829 H28 Cl F4 N3 03 530 45 97
Example 143S 830 H28 Cl F4 N3 03 530 35 74
Example 1440 831 H29 Br Cl N3 O3 523 45 S8
Sxample 1441 832 H29 Cl2 N3 03 478 38 ¢l
Example 1442 833 H29 Cl N4 05 488 38 87
Example 1443 834 H29 Cl F3 N3 O3 512 42 93
Zxample 1444 835 H3C Cl N3 03 444 43 quant
Example 1445 836 H32 Cl1l N3 03 458 37 91
Example 1l44¢ 837 H2% Cl F3 N3 03 512 41 91
Zxample 1447 838 H34 Cl N3 04 488 34 78
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txample 1448[ 839 [C27 H36 CL N3 06 534 37 71
Swample 1445] 942 |c27 H30 CL E6 N3 02 578 17 18
Example 1450 997 C26 H34 Cl N3 02 458 7.6+ 23
Example 1451 998 C27 H33 Cl F3 N3 02 524 6 15
Example 1452 999 C27 H36 Cl N3 02 470 8 23
Ixample 1453 1000 €27 H3€ Cl N3 03 488 ) 24
Example 1454 1001 28 H3§ Cl N3 03 500 4 10
Example 1455 1002 €27 K33 CL F3 N3 03 540 [} 23
Zxample 1456 1003 €28 H38 Cl N3 02 484 7 21
Ixample 1457 1004 C28 H38 Cl N3 04 518 11 30
Zxample 1458 1005 C29 K40 C1 N3 05 547 9 23
Example 1456 1006 C30 H42 CL N3 04 544 8 21
Example 1460 1007 |c32 H46 CL M3 05 589 7 17
Zxample 1461 1008 €25 H31 Cl N4 03 471 25 79
Zxample 1462 1009 C26 H33 Cl N4 04 501 35 $7
Example 1463 1010 C27 H35 Cl N4 04 515 35 9
Sxample 1484 1011 €27 H35 Cl N4 03 465 32 54
Sxample 1465 1012 C27 H35 Cl N4 05 531 27 77
Example 1466 1013 €28 H37 Cl N4 ©6 S6l 14 37
Example 1467 1014 C29 H3S5 Cl N4 05 558 24 65
Zxample 14€E8 1015 C31 H43 Cl N4 06 603 25 65
Example 1469 1018 C26 H34 Cl N3 04 488 13.0* 39
Example 1470 1019 C28 H38 CL N3 05 532 13.4* 37
Zxample 1471 1020 €25 H32 C1 N3 04 4714 12.7* 40
Example 1472 1021 C26 K28 Cl F6 N3 04 596 13.8* 34
Example 1473 1022 C25 H32 Cl1 N3 04 474 14,2+ 37
Zxample 1474 1023 C25 H32 Cl N3 02 442 11,5 32
Example 1473 1024 C26 H34 CL N3 05 504 12.0* 30
Example 147% 1025 C27 H36 C1 N3 04 502 14.7* 37
Example 1477 1026 C29 H40 ClL N3 05 546 13.5¢ 32
Zxample 1478 1027 C26 H34 Cl N3 04 488 11.9* 31
Example 147¢ 1028 €27 H30 C1 F6 N3 04 610 14.6% 31
Example 1460 1029 C25 H32 Cl N3 03 458 14.0* 38
Zxample 1451 1C30 C24 H27 Cl F3 N3 03 458 14.0* 35
Example 1482 1031 C24 H30 Cl N3 03 444 10.4* 29
Example 1483 1032 T25 H32 Cl N3 04 474 14,9~ 39
Zxample 1464 1033 C25 H32 Cl N3 02 442 13,3~ 37
Exaxmple 14865 1034 C26 H34 CL N3 05 504 13.7- 34
Sxample 1486 1035 27 H3& CL N3 04 502 16,7 42
Example 1487 1036 29 H40 Cl N3 05 517 15.5" 3€
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Example 1488 1037 C26 H34 Cl1L N3 o4 488 14.1~ 36
Sxample 1489 1038 |c27 H30 CL F6 W3 04 510 17,5 37
Txample 14950 1039 |Cc25 K32 C1 N3 03 458 15.1° 41
Example 1491 1040 C24 H27 Cl F3 N3 03 498 15.4~ 39
Zxample 1492 1041 C24 K30 clL N3 o3 444 12.7- 35
Ixample 1493 1042 C22 H26 Br Cl N4 02 455 10.4~ 25
Example 1494 1043 €22 H26 Cl2 N4 02 449 11.1- 25
Zxample 1495 1044 C23 H29 Cl1 N4 02 429 5.2 14
Txample 1496 1045 C23 H29 Cl N4 03 445 12.4" 33
Zxample 1497] 1046 |c22 K25 Cl3 N4 02 483 10.0~ 25
Txample 1498 1047 C24 H31 Cl N4 02 443 12.1~ 32
Zxample 1499 1048 €25 H33 €1 N4 OS5 505 l6.1" 35
Zxample 1500] 10495 |c23 H28 Br CL N4 02 507 12.0- 29
Sxarple 1501 1050 |c28 H38 Cl N3 04 516 39.2* quant
Example 1502 1051 28 H38 Cl N3 02 484 34.0" quant
Example 1503 1052 {C29 H40 Cl N3 05 546 14.5~ 39
Exarple 1504 1053 €30 H42 C1l N3 04 544 l1.8" 32
Example 1505 1054 C32 H46 C1 N3 05 588 12.2~ 31
EZxample 1506] 1055 |C29 H40 Cl N3 04 530 44.5* quant
Zxample 1507 1056 C30 K36 Cl1 F6 N3 04 652 46.0~ quant
Example 1508 1057 C28 H38 Cl N3 03 500 1.2+ 32
Example 1509 1058 C27 K36 Cl N3 03 486 35.5~ quant
Example 1510 1059 C27 H33 Cl F3 N3 O3 540 41.4* guant
Zxample 1511 1060 29 H40 Cl N3 04 530 13.6" 37
Zxample 1512 1061 C30 H3€ Cl F& N3 04 652 44,2~ quant
Zxample 1513 1062 €28 H38 Cl N3 03 500 39.6~ quant
Example 1514 1063 27 H36 Cl N3 03 486 12.0* 35
Example 1515 1064 27 H33 Cl F3 N3 03 540 37.8~ guant
Zxample 1516 1065 228 H38 Cl N3 04 516 12.3- 34
Example 1517 1066 [c28 H38 Cl N3 02 484 30.7" 90
Example 1518 1067 29 H40 Cl1 N3 05 546 13.¢8- 37
Zxample 1519 10€8 30 H42 C) N3 04 544 13.1" 35
Example 1520 1069 232 H46 Cl M3 05 589 14.1" 35
Example 1521 1070 |29 H34 Cl N3 03 82 572 38.3 93
Example 1522 1071 232 H35 Cl M4 O3 559 39.¢€ 98
Zxample 1523 1072 33 H42 Cl N3 04 580 40.¢% 98
Example 1524 1073 S35 H33 Ccl N3 04 600 40.5 94
Zxample 1525 1074 C30 H33 Cl F3 N3 0Of 592 38.7 91
Example 1526 1075 31 H33 Cl F3 N3 0i 604 38 87
Example 1527 1076 C30 H33 Cl N4 05 565 36.5 94
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Example 1528 1077 C31 H33 Cl F3 N3 03 588 35.8 84
Ixample 1529 1078 C30 H34 Cl1 N3 03 520. 34,7 3
Example 1530 10765 C31 H36 ClL N3 03 534 38.4 quant
Zxample 1531 1080 [C32 H38 Cl N3 04 564 39.3 57
Zxample 1532 1081 €33 H40 Cl N3 08 610 45.5 cuant
Example 1533 1082 C28 H36 Cl1 N3 03 468 4.1+ 10
Txample 1534 10383 C28 K38 Cl N3 03 498 6.4* 16
Example 1533 1125 C30 H32 Cl2 N4 05 569 3.4~ 8
Ixample 1536 1128 C30 H32 Br Cl N4 05 644 3.4* 7
Sxample 1537 1127 C32 H35 C1 N4 03 559 l.6~ 4
Zxample 1538 1128 C31 H32 €l F4 N3 03 608 4.3* 10
Sxample 153¢ 1129 C31 H32 Cl F4 N3 O3 606 5.9* 14
Zxample 1540/ 1130 [C30 H33 Br Cl N3 O3 599 5.7~ 13
Txample 1541 1131 C30 H33 €12 N3 03 554 6.4~ 16
Example 1542 1132 C31 H33 Cl F3 N3 03 568 6.3* 15
Sxample 1543 1167 C27 E34 Cl N3 03 483 1.8+ 4

*vYield of TFA salt.

Exarmple 1544: Preparation of 1-(4-Chloxrobenzyl)-4~[{N-(3,5~
bis (trifluoromethyl)benzoyl)glycyl}aminomethyl]pipexridine (Compound No.
1213). ‘

A solution of 3,5-bis(trifluoromethyl)benzoyl chloride (0.058 mmol) in
dichloromethane {1 mlL) was added to a nixture of 1-{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) wes added
and the mixture was stirred at room temperature for 30 min. The reactionmixture
was loaded onto Varian™ SCX column, and washed with CH;OH (16 mL). Product was
eluted of‘f using 2 M N¥; in CH;OH (6 mL) and concentrated to afford 1-(4-
chlorobenzyl)-4-[{N-(3,5-
bis(t:zi fluc:omethyl)benzoyl)glycyi)aminomethyl]piperidine {Compound No. 1213)

(S ¥

(24.0 mg, 90%): The purity was determined by RPLC/MS (100%); ESI/MS m/e 536.2

(M'+H, CzyH:CLEGN;0) .

Exarmples 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 vields are sutmarized in Table 28.
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Table 28
Compound | Molecular Formula [ESI/MS m/efYield (mg)| Yield (%)
No.

Ex =ple 1545 1214 C23 H24 Cl F4 N3 03 486.2 22.2 5]
Example 1546 1215 C22 H24 CL3 N3 02 467.9 20.5 89S
Example 1547 1216_ C22 H24 C)l F2 N3 02 436.0 18.3 89

Exarmple 1548; Preparation of 4-[({N-(3~-Bromo-4-

methylbenzoyl) glycyl}aminomethyl]-1-(4-chlorobenzyl) piperidine (CorpoundNo.
1113). .
A solution of 1-(4-chlorobenzyl)-4-((glycylamino)methyl)piperidine
(0.050 mmol) in CHCl: (1.35 mlL) and tert-butanol (0.15 mL) was treated with
3-bromo-4-methylbenzoic acid (0.060 mmol), diisopropylcarbodiimides (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 CH3;OE/CHCl; 1:1 (12 mL) and CHyOH (12 mL). Product was eluted off using
2 N NH: in CH;0H (5 mlL) 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 (S§5%); ESI/MS m/e
494.0 (C:3H:;BrClN;Oz) .

Examples 1549-16189.

The compounds of this invention 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 (C::Ha;C1N,0:S).

Table 2%
Compound| Molecular Formula |ESI/MS m/elYield (mg)| Yield (%)
No.
E‘.xample 1548 1114 ngH-_uBL’ClFN;O; 4%8.0 20.2 81
EZxample 1550 1115 c;:H24CleN50: 452.2 18.6 82
Example 1551 1116 Ca3H~9CLIN;0; 539.1 21.6 81
Example 1552 1117 C:;HpClN(O( 456,2 18.7 81
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Example 1553 1187 C.:H:9BrCLN;02 494.0 22.1 S0
Zxample 1554 1188 CreHa:CLN,O; 4552 17.2 76
Zxample 1555 1189 CasHaeCIN,O; 465.2 21.1 50
Zxample 1556 1150 C:2H,6CLEN,O; 433.2 20.4 4
ZIxample 1557 1241 C:3H24CL:F3N;0; 502.0 22.5 S0
Txample 1536 1242 Ca3;H2:CLEN;O:z 432.2 21.2 98
Txample 155¢& 1243 C-3H27C1,.N;50, 448.0 21.6 $6
Example 1560 1244  |C2:H26CLIN,O; 541.0 26.4 58
Sxample 1561 1245 Cz:HasCLFaN,Oa 451.0 21.3 94
Zxample 15862 1246 Ca1H27CLIN,O; 403.2 15.4 S6
Example 1563 1247 C;2H3.C1IN;,0.5 524.0 24.7 %4
Example 1564 1248 Ca2H24C1NOy 461.0 20.7 90
Txample 1565] 1282 |CasHzeCLE3N(O; 523.2 25.0 96
Zxample 1566 1283 C2yH27C1aN;0; 464.2 12.2 53
Zxample 1567 1284 C::H2sBrClN;0; 49¢€.0 24.1 S7
Zxample 1568 1285 C1-Ha5ClaN;0; 450.2 21.8 97
Zxample 1565 1342 Cy:H24BrClaN10; 514.0 27.2 quant
Sxample 1570 1343 Ca;H27CLaN;0: 448.0 21.4 95
Example 1571 1344 C2:H24CL2IN;O2 560.0 27.0 98
Example 1572 1345 Cy3H29CLIN;0, 430.2 23.8 quant
Zxample 1573 1346 C1-H2sCLIN;O; 542.0 29.4 quant
Example 1574 1350 Ca1H76CLN:0;S 420.0 13.0 62
Example 1575 1354 C,H2eBrClIN,O; 537.2 5.2 19
Example 1576 1358 C-3H2,C1N;O: 440.2 21.8 99
ZIxample 1577 1383 Ca3H24CL2E3N;02 502.0 20.0 80
Example 1578 1384 Ca,H2sBrCIN;0:5 486.0 21.0 87
Example 1576 1385 Ca:H3¢C1N304S 540.2 23.8 88
Cxample 1580 1366 |CasHyeCLN;O: 476.0 20.0 84
Txample 1561] 1414  [C;qHzsCLaNiO; 491.0 0.8 3
Example 15862 1418 C2;3H26CLNsO:S 472.0 10.4 44
Example 1583 143% C29 H30 Cl N3 03 504.2 26.8 guant
Zxample 1584 1600 C23 H26 Cl1 F3 N4 02 483.2 16.5 68
Example 1585 1601 C23 H26 Cl F3 N4 03 495.0 20.0 80
Exanple 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 C27 H30 Cl N3 03 482.0 18.6 7t
Example 158¢ 1635 C21 H27 Cl N4 02 415.2 18.1 €7
Zxample 1590 1603 C23 H25 N3 02 s 500.0 18.3 73
Sxample 1561 1658¢ C22 H26 Cl2 N4 02 449.0 366.0 83
Example 1562 16684 C24 H29 F3 N4 02 s 495.2 13.7 55
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Zxample 1593 1665 |C24 H29 F3 N4 03 S Sil.2 14.9 58
Zxample 1594] 1686 |C23 H28 72 N4 02 S 463.2 1229 3
Zxample 1595 1687 C22 H27 3r2 N3 03 542 26,1 56
Txample 1596 16468 €24 H30 F2 N4 02 445 22.9 guant
Ixample 1597 1669 C24 H31 F M4 02 427 24.0 guant
Sxample 1598 1670 |C24 H31 I N4 02 535 28.1 quant
Zxample 1599 1671 €25 K31 F3 N4 03 493 26.8 quant
Example 1600 1672 €25 H31 F3 N4 02 . 478 24.7 qguant
Example 1601 1673 |C24 H29 Br Cl N3 02 508 24.9 88
Sxample 1602 1674 C20 H22 3r2 F N3 03 532 25.6 56
Sxample 1603 1675 |C22 H25 F3 N4 02 435 21.5 $9
Zxample 1604 1€76 C22 H26 F2 N4 02 417 21.4 quant
Txample 1605| 1617 |C22 H26 Ex F N4 02 275 23.4 T
Zxample 1606 1€78 C22 H26 £ I N4 02 525 27.4 quant
Example 1607 1679 C22 H26 Cl F N4 02 433 22.4 guant
Zxample 1608 1680 [C23 H26 T4 N4 03 483 25.5 guant
Sxample 1609 1681 C23 H26 F4 N4 02 467 23.2 9s
Example 1610 1682 C23 H26 Br C1 F N3 © 498 24.2 98
Sxample 1611 1683 C27 H28 Br2 N4 04 633 31.8 guant
Example 1612 1654 C29 H31 72 NS 03 536 28.3 quant
Example 1613 1685 C29 H32 © NS 03 518 31.1 quant
Example 1614 1686 €29 H32 Br N5 03 578 29.6 guant
Zxample 1615 1687 C29 H32 I N5 O3 626 32.4 quant
Example 1616 1688 C29 H32 CL N5 03 534 28.2 guant
Zxample 1617 1689 C30 H32 F3 NS 04 584 31.7 quant
Example 161¢€ 1650 €30 H32 T3 N5 03 568 30.6 quant
Example 1619 1691 C29 H30 3r Cl N4 O3 599 31.4 quant

For example, Compound 1245 and 1600 showed the following NMR spectra.
Compound No., 1245: 1y NMR (270 MHz, CDCl;) §1.20-1.87 (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),
6} 5.52 (br s, 2 H), 6.44 (d, J =11.5, 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, €DCl;) 8 1.25-1.87 (m, $ 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 Kz, 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),
10 7.43 {dd, J = 5.%¢ Hz, 1 H}), 7.84 (s, 1 H).

Example 1620: Preparation cf 1-(4~Chlorobenzyl) =4-[{N- (4~

304



10

15

20

. 26 JUN 2002
WO 99/25686 PCT/US98/23254

isopropylphenylsulfonyl)glycyl}aminomethyl]piperidine (Compound No, 869),

A solution of 1-(4-chlorobenzyl)-4-{(glycylamino)methyl)piperidine
{14.8 mg, 0.05 mmol) in CHCl, (2 mL) was treated with
(piperidinomethyl)polystyrene resin (28 ng, 2.8 rmol/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 l1-{4-chlorobenzyl)-4-({ (4-
isopropylphenylsulfonyl)glycyl]laminomethyl]piperidine (compound No. 869)
(22.1mg, 92%): Thepuritywas datermined by RPLC/MS (86%); ESI/MSm/e 478 (M +H,
C24H;:C1N;0,S) .

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 H28 Cl N3 03 S 450 16.2 72
Example 1622 866 C22 H25 Cl1 F3 N3 03 s 504 8.8 35
Example 1623 867 C23 H24 Cl F6 N3 03 s 572 8.0 28
Example 1624 868 C23 H30 Cl N3 03 s 464 9.6 41
Example 1625 870 C22 H28 Cl1 N3 03 § 450 8.8 39
Zxample 1626 871 C25 H34 Ccl N3 03 S 492 11.1 45
Example 1627 872 C21 H26 Cl N3 03 S 436 9.6 44

Exarple  1628: Preparation of 1-(4-Chloxobenzyl)-4-[{2-(3-(4~
trifluoromethylphenyl)ureido)acetylamino)methyl]piperidine (Compound No.
852),

2 solution of 1~(4-chlorobenzyl)-i-{(glycylamino)methyl)piperidine
(14.¢8 rg, 0.05 mrol) in CHCL: (2 L) was treated with
(piperidinomethyl)polystyrene resin {28 ~g, 2.8 rmol/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
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afforded 1-{4-chlorobenzyl)~4~[(2~(3- (4~
trifluoromethylphenyl)ureido)acetylamino}lmethyl]piperidine (1% mg, 78%)
(compound No. 852): The purity was determined by RPLC/MS (92%); ESI/MS m/e 483
(M'+H, Co3Ez6CLlF3N(O2) .

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|Yield (mg)| Yield (%)
No.
Example 1629 851 €23 H28 Cl F3 N4 02 483 13.2 55
Zxample 1630 853 €22 H27 Cl N4 02 416 8.5% 32
Example 1631 854 €23 H29 Cl N4 02 429 11.4* " 42
Example 1632 855 C23 H2% Cl N4 02 429 10.1~ 37
Sxample 1633 856 C24 H29 Cl N4 03 457 10.3* 36
Example 1634 857 €23 H2S Cl N4 03 445 10.9* 39
Sxample 1635 858 €23 H29 Cl N4 03 445 8.6* 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 O S 431 13.3 62
Example 1639 862 C23 H29 Cl N4 O S 445 15.3 69
Example 1640 863 C23 H29 Cl1 N4 02 s 461 14.7 64
Example 1641 864 €23 H29 Cl N4 02 s 461 13.1 57

*Yield of TFA salt.

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

A solution of 1-{4-chlorobenzyl)-4-(aminomethyl)pipericdine (100 mg) in
CHCl; (3 mlL) was treated with EtN (0.050 mL), N- (tert-butoxycarbonyl)-0-
phenylalanine (122 mg), EDCI (89 mg) and EOBt (62 mg). The reaction mixture
was stirred at room temperature for 17 h. The reaction mixture was washed with
1. N aquecus NaOH solution (2 mL x 2) and brzine (2 mL). The organic layer was
dried and concentrated to afforc 1-(4-chlorobenzyl)-4=-[{N-(tert-
butoxycarbonyl)->-phenylalanyl)aminomethyl]piperidine.

The resulting 1-{4d-chlorobenzyl) -4~ [N~ (tert-butexycarbonyl)-t=
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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 mé,
0.48 mmol) in CHCl: (1 mL)was treated with Et:N (0.090 mL), EDCI (S0 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 solutien (1.5 mL x 2) and brine
(1.5mL). The organic layer was dried and concentrated. Column chromatography
(sio,;, CHi,Cl./MeOH = 95 : S) affordad 1-(4-chlorobenzyl)-4-[{N-(3-
ethoxybenzoyl)~v-phenylalanyl}aminomethyl)piperidine (Compound No. 2091)
(183.5 mg, 82%): The purity was determined by RPLC/MS (95%); ESI/MS m/e 534.0
(M'+H, C3H;sCLN;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
Co??ound Molecular Formula [ESI/MS m/elYield (mg)( Yield (%)
Example 1643 ZSZE €33 H37 C1l N4 03 572.8 152.6 64
Example 1644 2093 C27 H36 Cl N3 03 S 518.0 177.4 82
Zxample 1645 2094 C29 H34 Cl 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 Cl1 N3 03 540.0 161.7 71
Example 1648 2097 €27 H36 Cl N3 O3 485.8 157.8 78
Zxample 1649 2098 C31 H35 Cl2 N3 03 567.9 172.2 72
Example 1650 2099 C30 H34 C)l N3 03 51¢.8 144.7 66
Example 1651 2100 |C32 H38 Cl M3 04 564.0 181.5 71
Example 1652 2101 C38 H42 Cl N3 04 635.9 192.3 72
Zxample 1653 2103 |C33 H40 CL N3 04 577.8 159.¢ 66
Zxarmple 1654 2104 C28 H36 Cl N3 05 530.1 89.17 45
Example 1655 2115 C27 H36 Cl N3 03 48€.2 122.9 60
Example 1€56 2116 ]c28 H38 Cl N3 03 500.1 118.3 57
Example 1657 2117 C28 H34 C1 N5 03 524.1 98.3 45

Reference Example 29: Preparation of 1-(tert-Butoxycarbonyl)-4-[(¥-
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(3~ (trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine.
N-(3-(Trifluoromethyl)benzoyllglycine (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-¢ te:t-butoxycarbony1)_'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 driec (MgSO,}. The solvent
was removed under reduced pressure to afford an yellow oil which was purified
by column chromatography (sio:, 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) 61.4 (s, S 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, 1¥), 7.64 (s, 1 H), 7.60
(dd, 1 K, v=17.2, 7,2 Kz}, 7.79 (d, 1 H, J=7,2 Ez}, 8.0 {(d, 1 H, J= 7.2 Hz),
8.11 (s, 1 E); The purity was determined by RPLC/MS ($7%); ESI/MS /e 444.3 (M'+H,

C2:1HasF3N304) .

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

A solution of l-(tert-butoxycarbonyl)~4-[{N- (3~
(trifluoromethyl)benzoyl)glycyl)aminomethyl)piperidine (2.29 g, 5.16 mmol) in
CH3;0H (40 ml) was treated with 1 N HCl-EtJ0 (55 mL). Thes 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 (SiO;,
CHyOH/CHaCl,/Et;N = 7/6/1)) to give 4-({N-(3-
(trifluoromethyl)benzoyl)glycyl}aminomethyl]lpiperidine as a white solid (1.27
g, 72%): The purity was determined by RPLC/MS (56%); ESI/MS m/e 344.1 (M'+H,

CigH2eF3N20:) .

Example 1658: Preparation of 1-(3-(Trifluorcmethoxy)benzyl}~4~[{¥-
(3~(trifluoromethyl)benzoyl)glycyl)aminomethyl]lpiperidine (CorpoundNo. 927).
A solution of 4-1{N-(3-
(trifluoromethyl)benzoyl)glycyl}aminomethyl)piperidine (19.9 mg, 0.058 mmol)

in CHE;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 ccoled reaction mixture
and the mixture was stirred at 25 °C for 1 h. The reaction mixture was loadea
onto Varian™ SCX column and washed with CH.CH (20 mL). Product was eluted off
using 2 N NH; in CHOH (6 L) and concentrated to afford 1-(3-
(trifluoromethoxy)benzyl)~4-~[{N-(3-

{trifluoromethyl)benzoyl)glycyl}aminomethyl)piperidine (compound No. 927)
(22.8 mg, S1%) as apale yellowoil: The purity was determined by RPLC/MS (99%);
ESI/MS m/e 518.1 (M'+H, C;,H:oFeN;O;).

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/ef¥ield (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 02 458 11.3 68
Example 1662 8§78 C23 H25 F3 N4 04 479 8.3 48
Example 1663 864 €25 H29 F3 N4 03 481 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 11
Example 1667 CEE] C23 H26 F3 N3 03 450 11.5 71
Example 1668 869 C29 H30 F3 N3 02 510 12.4 68
Example 1689 850 C27 H28 F3 N3 02 464 12.0 69
Zxample 1670 §51 C23 H24 Cl2 F3 N3 02 502 11.4 63
Example 1671 8§22 €24 H28 F3 N3 03 464 11.7 70
Ixample 1672 8¢3 C24 H2€ F3 N5 05 522 13.9 74
Example 1673 8¢4 €26 H32 F3 N3 03 452 11.3 64
Zxample 1674 8¢5 C24 H28 F3 N3 02 448 4.8 30
Example 1675 e €24 H25 F3 N4 02 459 17.5 quant
Example 1676 657 €24 H2€ F3 N3 04 478 9.2 57
Example 18677 858 C24 H26 F3 M3 04 418 8.9 55
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Example 1678 §99 C24 H28 F3 N3 03 464 13.7 82
Example 1679 900 C25 H28 F3 M3 04 492 18.6 guant
Example 1680 901 €29 H30 F3 N3 02 510 13.7 75
Example 1661 902 C23 H24 F3 N5 06 524 12.6 67
Example 1682 503 €25 H30 F3 N3 04 454 14.0 75
Example 1683 g06 C25 H30 F3 N3 02 462 11.2 €7
Example 1684 907 C31 H34 F3 N3 02 538 19.¢ 75
Example 1685 908 C30 H31 F3 N4 03 553 30.4 76
Cxample 1686 909 C30 H31 F3 N4 03 553 12.6 €3
Example 1687 910 C23 H24 Cl2 F3 N3 02 502 11.0 61
Example 1688 9511 C23 H25 Cl F3 N3 02 468 20.2 89
Example 1689 912 C23 H24 Br2 F3 N3 02 590 20.2 85
Example 1690 913 C24 H28 F3 N3 03 464 12.6 76
Example 1651 Sl4 C30 H32 F3 N3 03 540 13.5 72
Example 1692 915 C24 H28 F3 N3 03 464 8. 25
Example 1693 Slé C22 H25 F3 N4 02 435 8
Example 16594 917 €22 H2S5 F3 N4 02 435 . o
Example 1695 518 C26 H30 F3 N3 04 506 . 22
Example 1696 919 C24 H28 F3 N3 02 448 15.9 99
Example 1657 820 C24 H25 F6 N3 03 518 20.3 81
Example 1698 921 C27 H28 F3 N3 02 484 15.5 89
Example 1698 922 C20 H26 F3 N3 02 398 7.3 51
Example 1700 523 C29 H2S Cl F3 N3 02 544 12.5 48
Example 1701 928 C24 H25 F6 N3 03 518 21.4 86
Example 1702 925 C24 H28 F3 N3 02 S 460 23.7 quant
Example 1703 930 C24 H28 F3 N3 02 448 21.3 99
Example 1704 931 €24 H2S5 F3 N4 02 459 21.4 T 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 17
Example 1707 934 C22 K25 F3 N4 02 435 18.0 43
Example 1708 935 €23 H25 F3 N4 04 479 15.1 65
Example 1709 936 €23 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-—(Dimethyla::.ino)benzyl}-4-[(N~(3-

(trifluoromethyl)benzoyl)glycyl}aminomethyl]pipe:idine (Compound No. 937).

A

solution

of

4-[(N-(3-

(t:ifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (20.0 =g, 0.058 mmol)
(16.5 mg)

in CH,OH

(1.0 mL)

and NaBH,CN
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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. CH:CN (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 :eaccj_c'm
mixture was loaded onto Varian™ SCX column and washed with CH;04 (20mL). Product
was eluted using 2 N NH;-CH;OK (6 mL) and the eluant was concentrated to afford
1-(4~({dimethylamino)benzyl)-4-[{N-(3-
(trifluoromethyl)benzoyl)glycyljaminomethyl]piperidine (compound No. 837) as
a pale yellow oil (13.5 mg, 49%}: The purity was determined by RPLC/MS (87%);
ESI/MS m/e 477.3 (M'+H, CjsH; FiN,0:).

Exarples 1712-1729.

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

are summarized in Table 34,

Table 34
Con;}oound Molecular Formula |ESI/MS m/e|Yield (mg){ Yield (%)
o.
Sxample 1712 g7¢ C24 H26 F3 N3 04 478 13.0 62
Example 1713 880 C24 H26 F3 N3 04 478 16.3 78
Example 1714 88l C23 K25 Br F3 N3 02 512 11.4 51
Example 1715 852 €29 H30 F3 N3 03 526 13.4 58
Example 1716 883 C23 H25 Cl F3 N3 02 468 7.9 39
Zxample 1717 504 C23 H26 F3 N3 03 450 3.3 17
Example 1718 905 C21 H23 F3 N4 04 S 485 27.7 98
Example 1718 938 C23 H24 Cl F4 N3 02 486 8.6 30
Example 1720 939 €23 H24 Cl1 F3 N4 04 513 11.0 37
Example 1721 g40 C23 H26 F3 N3 03 450 5.5 21
Sxample 1722 c41 C24 H24 Cl F6 N3 02 538 11.2 36
Example 1723 087 C30 H32 F3 N3 02 524 17.5 76
Zxample 1724 1449 1C25 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
Zxample 1727 1453 [C26 H32 F3 N3 03 492 22.0 77
Example 1728 1454 C25 H30 F3 N3 03 478 21.4 71
Example 1729 1456 |C25 H28 F3 N3 04 492 23.8 83
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Example 1730: Preparation of 1-(3-Hyd.roxy-4-methoxyben:yl}-4-[(N-(3-
(trifluoromethyl)benzoyl)glycyl)laminomethyl]lpiperidine (Conpound No. 1452y,

To a solution of 4-[“«1-(3._
(trifluoromethyl)benzoyljglycyl}aminomethyl]piperidine (20.0 m3, 0.058 mmol)
and 3-hydroxy-4-methoxytenzaldehyde (33 mg)in 5 £ CH;COOH/CH:OH (1.0mL) was added
NaBH)CN (16.5mg)in 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 CH;OH (15 ml). Product was eluted using 2 N NH;~CE, 05 (5 mL) and
the eluant was concentrated to afford 1-{3-hydroxy-4-methoxybenzyl)-4-({N-
(3-{trifluoromethyl)benzoyl)glycyl}aminomethyl)piperidine (Compound No. 1452)
(25.8mg, 92¢): The purity was determined by RPLC/MS (91%); ESI/MSm/e 480 (M"+H,

CzqH2aFaN30,) .

Exarples 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 vields are summarized in Table 35.

Table 35
Compound folecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
No.
Example 1731 1455 C24 H28 F3 N3 04 480 24.0 86
Example 1732 1647 C27 H34 F3 N3 02 490.2 23.6 96
Example 1733 1649 €26 H32 F3 N3 02 476.2 23.1 97
Example 1734: Preparation of 1-(4-Benzylbenzyl) -4-[{N-(3-

(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (Compound No. 8526).
A solution of methanesulfonyl chloride (4.2 mg, 0.037 mmol) in CHCL; (1.0
mL) and (piperidinomethyl)polystyrene (54 mg, 2.7 rmol base/g resin) weze added
to a solution of 4-(benzyl)benzyl alcohol (8.7 mg, 0.C44 mmol) in CHCl, (1.0
mL). The reaction mix:zure was stirred at 25 °C for 15 h. A solution of 4-
[{N-(3-(trifluoromethyl)lbenzoyl)glycyl}aminomethyl]piperidine {15.1rg, 0.044
mmol) in CH,CN (1.0 mlL) and KI (2 mg) were added to the reactica 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 columa 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-benzylbenrnzyl)-4~[{N-(3~
(trifluoromethyl)benzoyl)glycyl)aminomethyl)piperidine (compeound No. 926) as
a pale yellow oil (5.6 mg, 293%): The purity was cdetermined by RPLC/MS (94%);
ESI/MS m/e 524.1 (M'+H, CisH.:F:N;0:).

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

A solution of 4-(aminomethyl)~-1-(tert-butecxycarbonyl)piperidine (3.54
g, 16.5 mmol) in CH:Cl. (80 miL) was treated with Et;N (2.8 mL, 20 mmol), N-
(benzyloxycarbonyl)glycine (3.77 g, 18 mmol), EDCI (3.45 g, 1€ rmol) and HO3t
(2.43 g, 18 mmol). After the reaction mixture was stirred at room temperature
for 15 h, 2 N agueous NaOH solution (100 mL} was added. The ozganic layer was
separated, and the aqueosus layer was extracted with dichloromethane {100 mL x
3). The combined organic layvers 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 amcrphous 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 (6.28 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 Exarple 33: Prepazation of 4-[{{N-(2~Amino-5~
chlorobenzoyl) glycyl)amino)methyl]~-1-(text-butoxycarbonyl)piperidine.

A solution of 4-{ (glycylamino}msthyl)-1~(tert-
butoxycarbonyl)piperidine (1.33 g, 4.90 mmol) in CH.Cl» (25 mL) was treated with
Et,N (0.75mL, 5.4 mmol), 2-amino-5-chlorobenzoic acid (840 mg, 4.9 mmol), EDCI
(940 mg, 4.9 mmol) and EOBt (€60 mg, 4.9 mmol). After the reaction mixture was

stirred at room temperature for 3 h, 2 N aqueous NaCH 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

313



10

15

20

25

30

35

_ . " 26 JUN 2002
WO 99/25686 PCT/US98/23254

anhydrous sodium sulfate, filtered, and concentrated. Column chromatography
{510y, ethyl acetate) afforded the desired 4-{{(N-(2-amino-5-
chlorobenzoyl)glycyl)arinolmethyl]-1-{tert-butoxycarbonyl)piperidine (1.63 g,
78%) as a solid. '

Reference Example 34: Preparation of 4-[((N-(2-Amino-5-
chloxobenzoyl)glycyl) amino}methyl)piperidine.

To a solution of 4-[((N-{2-amino-5-
chlozobenzoyl) glycyl)anino)methyl]~-1-(tert-butoxycarbonyl)piperidine (1.63 g,
3.84mmol} in methanol (20 mL) was added 4 NHC] 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 % 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%): lENMR (CpCl,, 270
MHz} 6 1.10-1.76 (m, 4 H), 2.55 (td, J = 2.4 and 12.2 Kz, 2 H), 3.00-3.10 (m,
2 H), 3.17 (t, 0 =6.2 Kz, 2 H), 3.48 (s, 2 H), 4.03 (d, J = 4.9 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 {CysH:C1N,0.} .

4-{{ (N-(2-Amino~5-bromobenzoyl)glycyl)amino}methyl]piperidine 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 369.2 (C;.H:BN,O.).

Example 1735: Preparation of 4~[{(N-(2-(tert-Butoxycarbonylamino)-
4,5-difluorobenzoyl) glycy'l) amino)methyl]-1-(4-chloxrobenzyl)piperidine.

A solution of 1-(4-chlorobenzyl)-4-{(glycylamino)methyl)piperidine
dihydrochloride (738 mg, 2 mmol) in CH.Cl. (20 mlL) was treated with Et:N (1.1
mL, 8 mmol), 2~ (tert-butoxycarbonylamino)-4,5~difluorobenzoic acid (607 mg, 2.2
mmel), 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 with dichloromethane (3 times).
The combined organic layers were dried over anhydrous sodium suliate, filtered,
and concentrated. Column chromatography (Si0., ethyl acetate then ethyl ace-
tate/methanol = $2/8) afforded the desired 4~{((N-(2-(tert-
butoxycarbonylamino)-4,5-difluorobenzoyllglycyl)aminolmethyl}-1-(4-
chlorobenzyl)piperidine {1.01 g, 92%): ESI/MS m/e 551.3 (M*4+H, Ca-H::CLFaN,04) .
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4-[[(N=-(2-(tert-butoxycarbonylamino)-5-
trifluoromethylbenzoyl)glycyl)aminojmethyl]-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, C:gH;,ClF:N.0,).

Reference Exaxple 35: Preparation of 4= [{ (N-(2-Amino=5~-
trifluoromethylbenzoyl)glycyl) amino)}methyllpiperidine.

A suspension of l1-(4~chlorobenzyl)~4-({ (N-(2-amino=-5-
trifluoromethylbenzoyl)glycyllamino}jmethyl]piperidine (447 mg, 0.93 mmol) and
Pd(OH)~ (60 mg, 0.23 mmol) in 5% HCO.H/methanol (10 mL) was stirred at 59 °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/Et;N = 70/25/5) gave 4-[{(N-(2~amino-5-
trifluoromethylbenzoyl)glycyl)aminolmethyl]lpiperidine (284 mg, 86%): ESI/MS
m/e 359.0 (M'+H, Ci¢HaF3N{O;).

4-{{ (N-(2-Amino-4,5~difluorobenzoyl)glycyl}amino)methyl)piperidine,
4-[(N-(2-(tert-Butoxycarbonylamino)-5-
trifluoromethoxybenzoyl)glycyl)aminomethyl]piperidine, 4-[({ (N-(2-(tert~
butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl)amino)methyl]piperidine,
and 4-{{ (N~(2-(tert-butoxycarbonylamino)-5-
trifluoromethylbenzoyl)glycyl)amino)methyl)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, CjsHF:N(O:).

4-({N~(2-(tert-Butoxycarbonylamino) -5~
trifluoromethoxybenzoyl)glycyl)aminomethyl)piperidine: quant; 'H NMR (CDCl;,
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 K), 4.09 (d, J =4,6 Hz, 2 H),
5.91 (br. s, 1 K), 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, CaHzFaNO,) .

4-{{ (N-(2- (tert-butoxycarbonylamino)-5-
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trifluoromethylbenzoyl)glycyl)amino)methyl)piperidine: 1.35 g, S57%; ESI/MS
m/e 459.3 (M'+H, CaHa:F3NO4).

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

Sodium cyanoborohydride (140 mmol) in methanol (0.4 ml) 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 m.), and methanol
(1.6 mL}). The reaction mixture was stirred at 60 °C for 14 L. The reaction
mixture was loaded onto Varian™ SCX column and washed with CH;0K (20 mL). Product
was eluted using 2 N NH; in CH;OH (6 mL) and concentrated. Preparative TLC (Si02,
AcOZt/CH304 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;CLN,O:).

Compound No. 1433: 8.4 mg, 28%: The purity was determined by RPLC/MS
(s8%); ESI/MS m/e 593.2 (M'+H, C;3HyiCLN,O,).

Examples 1737-1778.
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/elYield (mg)| Yield (%)

No. .
Example 1737 1430 C24 H2S Cl N4 04 473.0 3.1 13
Example 1738 1431 c24 H3l1 Br N4 O3 505.2 5.8 23
Example 1739 1432 C24 H2S Br N4 04 517.0 4.1 16
Example 1740 1434 C33 H41 Br N4 06 637.2 9.7 30
Zxample 1741 1435 C24 H31 Cl N4 02 443.2 9.7 44
Example 1742 1436 €25 H33 C) N4 02 457.2 12.5% 55
Example 1743 1437 €25 H33 Cl N¢ 03 473.2 9.4 40
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txample 1744 1438 €24 H31 Br N4 02 489.2 5.9 24
Ixample 1745 1439 |C25 H33 Br N4 02 503.2 15.2 61
Example 1746 1440 25 H33 Br N4 03 516.2 11.0 43
Ttxample 1747 1441 C23 H2¢ Br N4 02 S 507.2 9.3 37
Example 1748 1442 C33 H4l Cl N4 02 561.4 6.8 24
Zxample 174 1443 C35 H45 Cl N4 02 589.4 S.8 33
Zxample 1750 1444 T35 H45 Cl N4 04 621.4 9.4 30
Zxample 1751 1445 €33 H41 Br M4 02 605.2 6.5 21
Txample 1752 1446 C35 H4S Br N4 02 €635.2 10.7 34
Example 1753 1447 C35 H45 Br N4 04 665.4 12.4 37
Ixample 1754 1448 C31 H37 Br N4 02 s2 643.2 7.6 24
Example 1755 1457 C24 K32 Cl N5 02 458.2 4.5 20
Zxample 1756 1458 C23 H2% Cl N4 04 461.2 6.0 26
Example 1757 1459 C24 H32 Br N5 02 504.0 6.8 27
Zxample 1758 1460 C23 K2% Br N4 04 505.0 8.0 32
Example 1788 1461 C31 H37 Cl1 N4 06 5%87.2 5.6 20
Zxample 1760 1462 C31 H37 Br N4 06 643.2 6.0 19
Example 1781 1514 C26 H36 Cl NS 02 486.2 5.5 23
Example 1782 1515 €23 H2S Cl N4 04 463.0 5.8 25
Example 1763 1516 C26 K36 Br N5 02 530.2 4.2 16
Example 1764 1517 €23 H2S Br N4 04 505.0 6.5 26
Zxample 1765 1518 C31 H37 Cl N4 06 597.2 4.3 14
Example 1766 1519 C31 H37 Br N4 06 641.2 5.3 17
Example 1767 1570 C23 H2% C1 N4 02 s 461.0 2.7 12
Zxample 1768 1571 231 H37 €1 N4 02 82 597.2 4.9 16
Example 1769 1651 C37 H49¢ Br N4 02 663.2 5.5 17
Example 1770 1652 C26 H35 Br N4 02 515.2 6.0 23
Zxample 1771 1653 C35 H4S Br M4 02 633.2 5.0 16
Example 1772 1654 C25 H33 Br N4 02 501.0 6.2 25
EZxample 1773 1655 C37 H4S Cl N4 02 617.4 5.6 18
Example 1774 1656 C26 K35 €1 N4 02 471.2 5.9 25
Zxample 1775 1657 C35 H45 Cl N4 02 589.2 4.€ l¢
Example 1776 1658 C25 H33 C1 N4 o2 457.2 5.3 23
Example 1777 1785 C26 H33 F3 N4 02 491.2 4.7 12.8
Zxample 1778 1766 225 H2¢ F3 N4 03 491.2 3.7 10.1
Example 1779 1804 C25 H32 F2 N4 02 45%.2 3.3 9.8
Example 1780: Preparation of 4-{(N-(2-Amino~5~

trifluoromethoxybenzoyl)glycyl)aminomethyl]-1-(4-isop:opylben:yl)piperidine
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{Compound No. 1803). i

To a mixture of 4-({N-(2-{ tert-b\;toxyca:bonylamino)-5—
trifluoromethoxylbenzoylglycyl)aminomethyl])piperidine (0.030 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 CH;0H (10 mLj. Product was eluted off using 2 N NH; in
CH;0H (5 mlL) 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]-1-(4-isopropylbenzyl)piperidine
(Compound No. 1803) (6.6 mg, 26%): The purity was deternined by RPLC/MS (93%);
ESI/MS m/e 507 (M'+H, CagHy3FiNO:) .

Exarples 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 €26 H33 F3 N4 03 507 .6 37.8
Example 1782 1917 €25 H31 F3 N4 05 525.2 1.2 3.1
Example 1783 1918 C24 H2S F3 N4 04 485.2 2.8 7.5
Example 1784: Preparation of 4-[{N-(2-Amino-4,5~

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

To a mixture of 4-[{N- (2~ (tert-butoxycarbonylamino) -4, 5~
difluorobenzoyl)glycyl)aminomethyllpiperidine (0.050 rmol}, S-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 reom terperature, 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 in mathanol, loaded onto Varian™
SCX column, and washed with CH;OH (5 mL x 2). Product was eluted off using 2
M NH; in CHiOH (5 mL) and concentrated. Preparative TLC (Si02, ethyl ace-
tate/methanol = 10/1) gave 4-[{N-(2-amino-4,5-
difluorobenzoyllglycyl)laminomethyl]-1-(5-bromo-2-ethoxybenzyl)piperidine
(Compound No. 2052) (10.2 mg, 33%): The purity was determined by RPLC/MS (96%);
ESI/MS m/e 539.2 (M'+H, Ci/Hj:BrF.N.0;).

Examples 1785-1752.
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 in 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
Zxample 1788 2056 €22 H24 Br F3 N4 02 515.2 7.7 30
Example 1789 2057 C23 H27 Br F2 N4 O3 527.¢C 8.6 33
Example 1750 2058 C24 H30 F2 N4 04 477.2 6.4 27
Example 1791 2058 C28 H30 F2 N4 03 509.4 6.7 26
Example 1792 2060 C25 H32 F2 N4 05 507.2 7.2 28

Exarmple .1793: Preparation of 4~[{N-(2-Amino-4,5~

difluorcbenzoyl)glycyl}aminomethyl]-1-(3,4~diethoxybenzyl)piperidine
(Compound No., 2065).

To a mixture of 4-{(N-(2- (tert-butoxycarbonylamino)-4,5-
difluorobenzoyl)glycyl)aminormathyl]piperidine (0.050 rmol), 3,4-
diethoxybenzaldehyde (0.15 mmecl), methanol (1.2 mL), and acetic acid {0.050 mlL)
was added NaBH.CN (0.25 mmol) in methanol (0.50 mL). The reaction mixture was
stirred at 50 °C overnight. Thas mixture was cooled to recm 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;04 (5 rL) and concentrated. To the resulting material
were added dichloromethane (2 mi) 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 (9 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 (0.125 mL) was added. The solution was stirred at room
temperature overnight and concentrated. The residue was dissolved in methanol,
loaded onto Varian™ SCX column, and washed with CH;OH (5 mL x 2). Product was
eluted off using 2 N MH; in CH;OH (5 mL) and concentrated te 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::H3iFaN0,).

Examples 1754-1808.
The compounds of this invention were synthesized pufsuant to methods of
Example 1763 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 39.

Table 39
Compound Moclecular Formula ESI/MS Yield Yield

No. m/e {rg) (%)
Example 1794 2061 C23 H27 F3 N4 02 449.2 12.6 56
Example 1795 2062 C23 H27 F3 N4 03 465.2 1.7 85
Example 1796 2063 C25 H32 F2 N4 0O4 491.2 1¢.8 81
Example 1787 2064 C22 H24 Br F3 N4 ©2 515.2 17.5 68
Example 1798 2086 C29 H32 F2 N4 ©3 $23.2 1€.0 €9
Example 1799 208&7 C26 H34 F2 M4 02 473.2 21.9 93
Example 1800 2068 C22 H24 Cl F3 N4 02 465.2 11.2 48
Example 1801 2069 C24 H30 F2 N4 03 461.4 20.2 88
Example 1802 2070 €23 H27 Br F2 N4 O3 527.2 17.7 67
Example 1803 2071 C24 H30 F2 N4 04 477.2 1C.9 46
Example 1804 2072 C25 H32 F2 N4 03 475.2 1.3 81
Zxample 1805 2073 C29 H32 F2 N4 03 523.2 22.8 87
Example 1806 2074 C29 H32 F2 N4 04 532%.2 22.5 84
Example 1807 2075 C23 H27 F3 N4 03 465,2 14.9 64
Example 1808 2076 C22 H24 F4 N4 02 453.2 21,9 97

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

difluorobenzoyl)glycyl)aminomethyl]-1-(2-hyd:oxy-3-methylben:yl)pipe:idine
(Conpound No. 2106).

To a mixture of 4-( (N-(2- (tert-butoxycarbeaylamino)-4,5-

difluorobenzoyl)glycyl)aminemethyl]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 rcem temperature, loaded

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

off using 2 N NH; in CH3;0% (5 mL) and concentrated. The resulting material was
dissolved into ethyl acetate/methanol=5:1 (1mL), loaded ento Varian™si column,
eluted off using ethyl acetate/methanol = 5:1 (5 mL), and concentrated. The
residue was dissclved in methanol {2 mL) and 4 N HCl ir dioxane (0.50 mL) was

added. The solution was stirred at roomtemperature overnight and concentrated.

The residue was dissolved in methanol, loaded onto Varian™ SCX column, and washed
with CHiOF (S mL x 2). Product was eluted off using 2 N NH; in CH;OH (5 mL) and

concentrated. Preparative TLC afforded 4'-[{1‘4'- (2-amino-4,5-
difluorobenzoyl)glycyl)aminomethyl]-1-(2-hydroxy-3-methylbenzyl)piperidine
2106) :

(Compound No. The purity was determined by RPLC/MS (97%); ESI/MS m/e

447.0 (M'+H, C-3HiFaN,0;).

Exanples 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 (rg) (%)
Example 1610 2077 C22 H25 Cl F2 N4 O3 4€7.2 3.7 16
Zxample 1811 2078 C24 H30 F2 N4 04 477.2 1.9 8
Example 1812 2079 C30 H34 F2 N4 o4 553.4 5.8 17
Example 1813 2080 C22 H25 C1 F2 N4 O3 467.2 13.5 56
Example 1814 2081 €22 H25 C1 F2 N4 O3 4€7.2 13.8 59
Example 1815 2082 C23 H28 F2 N4 04 463.2 5.6 42
Example 1816 2105 C23 H28 F2 N4 04 4€3.2 ND ND
IZxample 1817 2106 €23 H28 F2 N4 03 447.0 ND ND
Example 1818 2107 C20 H23 Br F2 N4 02 S $03.1 ND ND
Example 1819 2108 C25 H28 F2 N4 02 S 487.2 ND MD
Zxample 1820 2105 C20 H23 Br F2 N4 03 487.0 ND ND
Example 1821 2110 €22 H28 F2 N4 03 435.1 N ND
Sxample 1822 2111 C22 H24 Cl F3 N4 02 4€9.0 KD ND
Exarple 1823 2112 C24 H29 Br F2 N4 04 557.0 ND ND
ND: Not determined.
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Exarple 1824: Preparation of 4-[{N-(2-Amino-4,5-
difluorcbenzoyl)glycyl}aminomethyl] -1~ (3-amino-4-methylbenzyl)piperidine
(Compound No. 2114).

To a mixture of 4-[[N-(2-(tert-butoxycarbonylamino) -4, 5-
difluorobenzoyl)glycyl)aminomethyl}lpiperidine (0.050 mmol}, 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 % 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 (2mL), loaded onto Varian™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 (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 CHiOE (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}aninomethyl)-1- {4~
methyl-3-nitrobenzyl)piperidine.

A mixture of 4-[{N-(2-amino-4,5-difluorobenzoyl)glycyl}aminomethyl]~-
1-(4-methyl-3-~nitrobenzyl)piperidine prepared above, 5: palladium-activated
carbon (15 mg), and methanol (2 mL) 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 (SiO., ethyl acetate/MsOH = 3/1)
gave 4~ ({N-(2-amino-4,5-difluorobenzoyljglycyl}aminomethyl]-1-(3-amino-4-
methylbenzyl)piperidine (Compound MNo. 2114) (2.9 mg, 13%): The purity was
determined by RPLC/MS (100%}; ESI/MS m/e 446.1 (M'+H, Ci3HaeF:N:Oz).

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
(Cempound No. 2113), was synthesized pursuant to methods of Example 1824 using
the corresponding reactant: 4.€ mg, 20% yield; ESI/MS m/e 462.2 (M'+H,

Cz3HaeFaNsO;) o

Example 1B26: Preparation of 1-(3-Amino~4-hydroxybenzyl)-4-({N-(2-
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(texrt-butoxycarbenylamine)-4,5-
difluorobenzoyl)glycyllaminomethyl)piperidine.

To a mixture of 4=-[{N-(2-(tert-butoxycarbonylamino) -4, 5-
difluorobenzoyl)glycyl)laminomethyl]piperidine (0.35 mmol}, 4-hyd:oxy¥3-
nitrobenzaldehyde (1.22 mmol}, methanol (3.8 ml), and acetic acid (0.175 mL)
was added NaBH;CN (1.58 mmol) in methanol (3.2 mL). The reaction mixture was
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded
onto Varian™ sc¥ columa, and washed with CH3;OH. Product was eluted off using
2 N NH:; in CHi: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)aminomethyl] -1~ (4-
hydroxy-3-nitrobenzyl)piperidine (175 mg, 8§7%).

A mixture of 4-[(N~(2-(tert-butoxrycarbonylamino) -4, 5-
difluorobenzoyl)glycyllaminomethyl}~1-(4-hydroxy-3-nitrobenzyl)piperidine
prepared above, 10% palladium-activated carbon (45 mg), and methanol (5 mL) 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 l1l-(3-amino-4-
hydroxybenzyl)~4-[(N-(2- (tert-butoxycarbonylamino)-4,5-
difluorcbenzoyl)glycyllaminomethyl)piperidine (100 mg, 60%).

Example 1827: Preparation of 4-[(N-(2-Amino-4,5~
difluorobenzoyl)glycyl}aminomethyl}~1=-(3-anino-4~-hydroxybenzyl)piperidine
(Cormpound No. 2141).

To a solution of 1-{3-amino-4~hydrozybenzyl) -4~ {{N- (2~ (tert-
butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl}aminomethyl)piperidine
(20.0 mg, 0.035 rmol) 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 nl) . Concentration afforded 4~[(N-(2-amino-4, 5~
difluorobenzoyl)glycyl)aminomethyl] -1~ (3-amino-4~hydroxybenzyl)piperidine
(Compound No. 2141) (17.6mg, quant.): The purity was determined by RPLC/MS (85%);

ESI/MS m/e 448.3 (M'+H, C::H:'.F:N50;,).

Examples 1828-1831.

The compounds of this invention were synthesized pursuant to methods of

Examples 1826 and 1627 using the corresponding reactants respactively.
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Preparative TLC (8i0O;), 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) (%)
Ixample 1828 2140 €23 H27 F2 NS 04 476.3 €.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 15.8 63.7
Example 1831 2146 C24 H28 F3 NS 04 508.3 13.5 81.7

Example 1832: Preparation of 1- (B—Aﬂno—ll-chloroben'zyl) ~4-[{N=-(2~ (text
butoxycarbonylamino) -4,5~-difluorobenzoyl)glycyllaminomethyllpiperidine,

To a mixture of 4-[{N-(2-(tert-butoxycarbonylamino)-4,5-
difluorobenzoyl)glycyl)aminomethyl)piperidine {0.14 mmol}, 4-chloro-3-
nitrobenzaldehyds (0.50 mmol), methanol (1.5 mL), and acetic acid (0.070 mL)
was added NaBH.CN (0.63 mmol) in methanol (1.3 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 CHj;OH. Product was eluted off using
2 N NH; in CHiOH 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~
chloro-3-nitrobenzyl)piperidine (44 mg, 53%): ESI/MS m/e 596.3 (M'+H).

A mixture of 4-[{N-(2-(tert-butoxycarbonylamino)-4, 5~
difluorobenzoyl)glycyllaminomethyl}-1- (4-chloro-3-nitrobenzyl)piperidine
(121 mg, 0.20 mmol), 10! palladium-activated carbon (85 rg), ethyl acetate (10
mL), and methanol (1 mL) was stirred under a hydrogen atmosphere at room
temperature for 19 h. The Pd catalyst was filtered off and the filtrate was
concentrated to afford 1-(3-amino-4-chlorobenzyl)~4-[(N-(2-(tert-
butoxycarbonylamino)=-4,5~-difluorobenzoyl)glycyllaminomethyl]piperidine (78

mg, 68%).

Example 1833: Preparation of 1~ (3-Amino-4-chloxrobenzyl) -4-[{N-(2-
amino-4,5-difluorobenzoyl) glycyl }aminomethyl]piperidine (Corpound No. 2142).
The titled compound, 1- (3-amino-4-chlorobenzyl)-4-[{N-(2-amino~4, 5~
difluorobenzoyl)glycyllaminomethyl)piperidine (Compound  No. 2142) was

synthesized pursuant tomethod of Example 1832 using the correspending reactant:
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13.7mg, 98%); The purity was determined by RPLC/MS (83%); ESI/MSm/e 466.2 (M +H,
C1-HsCLlFaNs02)

Example 1834: Preparation of 1-(3-Ace'cyla.mino-4—hyd.roxybenzyl).'.4_
({N¥-(2-amino-4,5-difluorobenzoyl)glycyl}aminomethyl]piperidine (Compound No.
2148).

To a mixture of l1-(3-amino-4{~-hydroxybenzyl) -4~ ((N-(2- (tert-
butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl)aminomethyl]piperidine (27
mg, 0.049 rmol), {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 loadad 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, guant.}): ESI/MS m/e
590.4 (M'+H, CpeH;7FaNsO;).

To a solution of 1-(3~acetylamiro-4-hydroxybenzyl)-4-[(N-(2-(tert-
butoxycarbonylamino}-4,5-difluorobenzoyl)glycyl}aminomethyl]lpiperidine _ ob-
tained above in methanol (1 mlL} 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 M 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. 2148} (2.3 mg,
9.2%): The purity was determined by RPLC/MS (98%); ESI/MS m/e 490.3 (M'+H,

CaiH2:FaNsO,) o
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 H3l F2 NS 04 504.3 3.0 23
Example 1837 2154 €26 H32 F3 N5 ¢4 536.4 4.1 66
Example 1838 2155 C25 H30 F3 NS 04 522.3 5.5 71
Sxample 1839] 2156 |C26 H30 F3 NS 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 rmol), 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 (S 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)glycyljaminomethyl]-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 HC1
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), loadad onto Varian™ ScX column, washed with CH;OH (5 mL % 2), and eluted
off using 2 N NH. in CH;OH (€ 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, CiH:FaNgO;).

Examrples 1841-1844.

The compounds of this invention were synthesized pursuant to rethods 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/M3 Yield Yield
No. ) - m/e {mg) (%)
Example 1841 2159 C24 H31 F2 N5 03 476.3 7.6 48
Ixample 1842 2161 €23 H28 Cl F2 NS 02 480.3 7.3 45
Example 1843 2162 €25 H32 F3 NS 03 508.4 €.0 24
Example 1844 2163 C24 H30 F3 NS5 03 454.3 4.3 15
Example 1845: Preparation of 4-[{N-(2-Amino-4,5-

difluorobenzoyl)glycyl}aminomethyl]-1-(benzo{c]lfurazan-5-yl)piperidine
(Compound No. 2130).

A mixture of 4-[(N-(2-(tert-butoxycarbenylamino) -4, 5-
difluorobenzoyl)glycyllaminomethyl)piperidine (0.050 mmol), 5=
(bromomethyl)benzo{c] furazan (0.75 mmeol), (piperidinomethyl)polystyrene
(2.6-2.8 rmol/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
to room temperature, loaded onto Varian™ ScX column, ard washed with CH;0H (5
mlL 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 terxperature 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
% 2), and eluted of f using 2 N NH, in CH;OH (S5 mL). Concentration and preparative
TLC (Si0., ethyl acetate/MeOH = 5/1) afforded 4-((N-(2-amino-4,5-
difluorobenzoyl)glycyl)laminomethyl)-1-(benzo[c]}furazan-5-yl)piperidine
(Compound No. 2130) (3.6 mg, 16%): The purity was determined by RPLC/MS (87%);

ESI/MS m/e 459.3 (M"H":, Ca-H-:FaNgO5) .

Example 1846: Preparation of 4-[{N-(2-Amino-4,5-
difluorobenzoyl)glycyllaminomethyl]-1-(3,5-dimethylisoxazol-4-yl) piperidine
(Corpound No. 2131) .,

The titled compound, 4-{{~N-(2-amino-4,5~
difluorobenzoyl)glycyl]aminomethyl]-l-(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,

C.1H21F2NO; )
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Example 1847: Preparation _ of 4-{{¥~(2-Amino-5-
chlorobenzoyl)glycyl}aminomethyl}=-1-(4-
(trifluoromethylthio)benzyl}piperidine (Compound No. 1616).

A mixture of 4-[(N~(2-amino=-5-~
chlorobenzoyl)glycyllaminomethyl])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 CHOH (15 mL). Product was eluted using 2 N NH; in CH;OH
(5 mL) and concentrated to afford 4-[{N-(2-amino-5~
chlorobenzoyl)glycyllaminomethyl}-1~(4-
(trifluoromethylthio)benzyl}piperidine(CompoundNo.1616Y(21.9mg,85%): The
purity was determined by RPLC/MS (96%); ESI/MS m/e 545.2 (M +H, C:3H;sC1F: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?found Molecular Formula |ESI/MS m/ﬁYield {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 02 483.2 9.5 41.1
Example 1851 1779 C24 H27 F3 N4 04 463.2 12.7 51.6
Example 1852 1780 |C23 H26 Br F3 N4 02 527.0 16.4 62.2
Example 1853 1781 [C23 H27 EF3 N4 03 465.2 10.0 28.7
Example 1854 1782 |C25 K29 F3 N4 02 475.2 12.2 34.3
Example 1855 1783 [|C24 K26 F3 NS 02 474.2 17.2 48.4
Example 1856 1784 |C23 K27 F3 N4 02 449.2 11.3 33.6
Example 1857 1788 |C25 K31 F3 N4 Oz 477.2 10.0 42.0
Example 1858 17689 |C24 H29 F3 N4 03 479.2 10.0 27.9
Zxample 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 37.8
Example 1861 1794 [C23 H28 F2 N4 02 431.2 $.7 26.5
Example 1862 1795 |C23 H26 F2 N4 04 461.2 6.0 26.1
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Example 1863 1796 €22 H25 Br F2 N4 02 497.0 10.5 42.4
Example 1864 1787 C22 H26 F2 N4 03 433.é 3.5 16.2
Sxample 1865 17¢8 €23 H28 F2 N4 03 447.2 5.6 25.1
Zxample 1866 17¢9 C24 H28 F2 N4 02 443.2 5.5 24.9
Example 1867 1800 C23 H25 F2 NS 02 442.2 9.4 42.€
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., 19510).

A mixture of 4-{{N-(2-(tert-butoxycarbonylamino)-5-
trifluoromethoxybenzoyl)glycyl)aminomethyl]lpiperidine (0050 mmol), q-
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™ 5CX column and washed with
50% CHC1,/CH;OH (10 mL) and CH;0H (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
1l,4-dioxane (2 mL), and the solution was stirred overnight at roox temperature.
Concentration and preparative TLC afforded 4-[{N-(2~amino-5-
trifluoromethoxybenzoyl)glycyl}aminomethyl)-1~-{4-bromobenzyl)piperidine
{Compound No. 1910} (6.5mg, 24%): The purity was dstermined by RPLC/MS (96%);
ESI/MS m/e 545 (M'+H, C-;HasBrE:N,O;).

Exarples 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)| Yield (%)
Ne.
Zxample 1870 1911 C23 H25 Cl2 F3 N4 03 533 10.6 39.7
Example 1871 1812 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 1514 C24 H2¢ F3 N4 03 479 11.0 46.0
Exarple 1874: Preparation of 4-[{N-(2-Amino-5~

trifluoromethylbenzoyl)glycyl)aminomethyl)-1-(benz(d)imidazol~-5-
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vl)piperidine (Compound No, 2186).
A mixture of 4-[{N-(2-(tert~butoxycarbonylamino)-5-

trifluoromethylbenzoyl)glycyl}aminomethyl]}piperidine (0.060 rmmol), 1-(tert-
butoxycarbonyl) -6~ (bromomethyl)benz(d]imidazole (15.6 mg, 0.050 mmoi),
(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 mlL) and concentrated.

The resulting material was dissolved into methanol (1 mlL), and 4 N ECl
in dio:-:a.ne (1 mL) was added. The solution was stirred at room temperature
overnight, loaded onto Varian™ SCX column and washed v:v'ith CH,OH and di-
chloromethane. Product was eluted using 2 N NH: in CH.OH and concentrated.
Preparative TLC (Si0O:, AcOEt/MeOH = 3:1) afforded 4-[{N-({2-amino-5-
trifluorobenzoyl)glycyl)aminomethyl)-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'+HE, CyH::F:NgO2).

Example 1875: Preparation of 4-[(N-(2-Amino-4,5~-
difluorobenzoyl)glycyllaminomethyl}-1-(benzo[c]thiadiazol-5~yl)piperidine
(Compounad No. 2184},

Te amixtureof 5-(hydroxymethyl)benzo[c]thiadiazole (8.3 mg, 0.050 mmol),
(piperidinomethyl)polystyrene (86 mg), and chloroform (1 nl) was added
mathanesulfonyl 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:OH (3 mlL) 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. PreparativeTLC (5i0O:, AcOZt/MeOH =3:1) afforded
4-{(N-(2-amino-4,5~difluorobenzoyllglycyl}aminomethyl) -1~

(benzolclthiadiazol-5-vl)piperidine (Compound No. 2184) (1.3 =g, S5.5%): The
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purity was determined by RPLC/MS (100%); ESI/MS m/e 475.2 (M'+H, C:;HaF-Ng0.S).

Example 1876: Preparatioen of 4-[{N-(2-Anino-5-
trifluoromethylbenzoyl)glycyllaminomethyl]-1~(benzo[c)thiadiazol-5~
yl)piperidine (Compound No. 2185).

The titled compound, 4-[{N=-(2-2mino~5-
trifluoromethylbenzoyllglycyllaminomethyl]-1-(benzo[c)thiadiazol-5-
yl)piperidine (CompoundNo. 2185) was synthesized pursuant to methods of Example
1875 using the corresponding reactant: 7.2mg, 28% yield; ESI/MSn/e 507.4 (M'+H,

Ca3H:sF3NO:5S) .

Example 1877: Preparation of " 4-[{N-(2-Amino-5-
trifluoromethylbenzoyl)glycyllaminomethyl]-1-(2-amino=-4-
chlorobenzyl) piperidine (Compound No. 1918).

A rixture of 4-{{N-(2-amino~5-
trifluoromethylbenzoyllglycyl)aminomethyl)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% CECl:/CH;OH (10 mL) and CH:0H (10 mL). Product was eluted using 2 N
NH; in CH;04 (5 mL) and concentrated. To the resultingmaterial was added ethanol
(3mL) and 10% Pd-C (15mg}, and themixture was stirredunder H; at roomtemperature
for 1.5 h. Filtration, concantration, and preparative TLC a2fforded 4-[(N-
(2~amino-5-trifluoromethylbenzoyl)glycyl)aminomethyl])-1-(2-amino-4-
chlorobenzyl)piperidine (Compound No. 1918) (5.1 mg, 14%): The purity was
determined by RPLC/MS (50%) ; *HNMR (400 MHz, €DCl;) §1.09-1.32 (m, 4 H), 1.41-1.59
(m, 1 H), 1.66 (d, J = 12.5 Ez, 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 Kz, 1 H), 7.26 (s, 1 K), 7.42
(d, J = 8.5 Hz, 1 H), 7.68 (s, 1 H) ;ESI/M5S m/e 498.2 (M'+H, CyH:;ClF:N:O:z).

Examples 1878 and 18789,
The compounds of this invention weare synthesized pursuant to methods of
Example 1877 using the corresponding reactant respectively. The ESI/MS data

and yields are summarized in Table 486.

Table 46
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Compound | Molecular Formula |ESI/MS m/e|Yield (mg)| Yield (%)
No.
Ixample 1878 1920 C22 H26 Cl F2 N5 02 466.2 3.5 10.0
Example 187§ 1922 €23 H27 €1 F3 N5 03 514.2 1.2 3.1
Exanmple 1880: Preparation of 4-[(N-(2~Amino~§-

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)-5S-trifluoromethylbenzoyl)glycyl)aminomethyl)piperidine
(34.8 mg, 0.060 mmol), prepared pursuant to methods of Example 1826, in THF (2
mL) 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 pK 10 with 5 M NaOH aqueous solution, and extracted with
AcOEt. The extract was concentrated and purified by PTLC (SiO., AcOEt/MeOH =
4:1) to afford 4-[{N-{2-amino-5-trifluoromsthylbenzoyl)glycyl)aminomethyl]-
1- (benz{dloxazol-5-yl)piperidine (Compound No. 2188) (1.6 mg, 5%t): The purity
was determined by RPLC/MS (94%): ESI/MS m/e 490.3 (M +H, CuH-:FiNO;).

Exarmple 1881: Preparation of 4-[{N-(2-Amino-4,5~-
difluoxobenzoyl)glycyl)aminomethyl]-1-(2-ox0o-2,3-dihydro-1,3-benzoxazol-5-
vl)piperidine (Cosxpound No. 2150).

To a mixture of 1- (3-amino-4-hydroxzy)-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 CHOH (5 mL x 2). Product was eluted using

2 N NH; in CH;OH (5 mL} and concentrated.
To the resulting material was added 1 M chlorotrimethylsilane and 1 M
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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;0H (S mL x 2). Product was eluted using
2 N NH; in CH,0H (5 mL) and concentrated. Preparative TLC (SiO., AcOEt/M20H =
5:2) afforded d4-[{N-(2-amino-4,5-difluorobenzoyllglycyl)aminomethyl]-1-(2-
oxo-2,3~-dihydro-1,3-benzoxazol-5-yl)piperidine (Compound No. 2190) (4.1 mq,
223): The purity was determined by RPLC/MS (100%); ESI/MS m/e 474.2 (M'+H,

Ca3Hao FaNsO, ) .

Examples 1882-1884.

The compounds of this invention were synthesized pursuant to methods of
Example 1881 wusing the corresponding reactant respe;.:tively {phenyl
chlorothionoformate was used instead of phenyl chloroformate for preparation
of Compounds 2192 and 2193). The ESI/MS data and yields are summarized in Table
47.

Table 47
Compound | Molecular Formula |[ESI/MS m/e|Yield (mg}| Yield (%)
No.
Example 1882 2191 C24 H26 F3 N5 04 506.3 3.1 10
Example 1883 2182 C23 H25 F2 N5 03 s 490.2 6.9 35
Example 1884} 2193 |C24 H26 F3 N5 03 S 522.2 3.6 11
Reference Exarple 36: Preparation of 4-[(N-(1~ (9~

Fuluorenylmethoxycarbonyl)piperidine-4-

ylmethyl) carbamoylmethyl}aminomethyl] -3-methoxyphenyloxymethyl-polystyrene.
To a solution of l-(9~-fuluorenylmethoxycarbonyl) -4~

{glycylaminomethyl)piperidine hydrochloride (10 mmol) in DMF (65 rl) were added

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

3- (methoxyphenyloxymethyl)~polystyrene (1 rmol/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), EBTU (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-(L1- (9—fuluorenylmetho:f.ycarbonyl)piperidine-4-
ylmethyl)cazbamoylmethyl}aminomethyl]-3-methoxyphenyloxymethyl-polyscy:ene
(0.4 mmol) was added and the mixture was shaken for 1 h and filteres. The resin
was rinsed with DMT and CH.Cl., and dried. '

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

To the dry resin (0.05 mmol) was added amixture of Na3K(OAc): (0.25 mmol]),
AcOH (0.025 L) and DMF (1 mL). The corresponding aldahyde (2.5 nmmol) was added,
and the mixture was shaken for 2 h, then filtered and washed with CHE,04, 10%
diisopropylethylamine in DMF, DMF, CH:Cl., and CH;OH. A mixture of the resin,
water (0.050 mL}, and trifluorocacetic acid (0.95 mlL) was sh.aken 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
{SmL) and concentrated. Preparative TLCor HPLC, if needed, affordsd the desired

material. The ESI/MS data and yields are summarized in Table 4%.

Table 48

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

No.
Zxample 1885} 1923 |C23 H25 Br F3 N3 02 § 544 15.7 87
Example 188¢ 1924 C24 H28 F3 N3 03 s 49¢ 14,6 g9
Zxample 1887 1925 C23 H25 F4 N3 02 s 484 11.7 73
Sxample 1888 1926 |C23 H24 F5 N3 02 s 502 13.9 84
Sxample 1889 1927 C23 H26 F3 N3 03 s 482 10.7 67
Example 1890 1928 [C24 H26 F3 N3 04 s 510 14.3 85
Ixample 18651 1929 C26 H30 F3 N3 02 S 506 14.7 88

Example 1892 1930 C24 H28 F3 N3 02 82 512 14.4 85

EZxample 1893 1931 C25 H30 F3 N3 02 5 494 14.3 88
Example 1894 1932 C25 H28 F3 N3 03 s 509 7.1* 35
Zxample 1885 1533 C25 H30 F3 N3 02 5 494 14.3 88
Example 185¢ 1934 C26 H32 F3 N3 02 § 509 14.4 86
Zxample 1897 1635 C23 H25 F3 N4 04 s 511 14.9 88
Sxample 185§ 1936 C24 H28 F3 N3 02 § 480 13.3 4
Example 1855 1937 C26 H32 F3 N3 02 s 509 11.1 66
Example 190C 1938 C23 H27 Br2 N3 02 53¢ 5.3* 25
Sxample 1501 1839 C24 H30 Br N3 03 488 5.0* 25

334



26 JUN 200

WO 99725686 PCT/US98/23254
Zxample 1902 1540 C23 H27 Br F N3 02 476 4.9~ 25
Zxample 1903] 1841 |C23 H26 Br F2 N3 02 154 6.1* 30
Ixample 1904 1942 C23 H28 Br N3 03 474 1.7+ S
Example 1905] 1943 [T24 H28 Br N3 04 502 6.6% 32
Zxample 190€ 1944 C26 H32 Br N3 02 498 7.0* 35
Txample 1907 1945 |C24 H30 Br N3 02 S 504 11.1 67
Example 1905] 1946 |C25 H32 Br N3 02 488 3.2% 16
Zxample 1506 1947 |C25 H30 Br N3 03 500 5.7 35
Ixample 191C 1948 C25 H32 Br N3 02 488 4,9% 25
Example 1911 1949 C26 H34 Br N3 02 500 6.7~ 33
Zxample 1912 1950 |c23 H27 Bz N4 04 503 5.0* 25
Zxample 1913 1951 C24 H30 Br N3 02 472 5.1% 28
Evample 1914| 1952 [C22 H24 Bz2 F N3 02 542 14.9 83
Example 1515 1953 C23 H27 Br F N3 03 492 13.9 86
Sxample 1916] 1934 C22 H24 Br F2 N3 02 480 12.5 79
Example 1617 1955 |C22 H23 Br F3 N3 02 498 13.2 80
Example 191i€ 1956 C22 H25 Br F N3 03 478 7.0 44
Ixample 1916 1957 C23 H2S5 Br F N3 04 506 4.0* 20
Example 1520] 1958 |C25 H2S Br F N3 02 502 14.6 88
Example 1921 1956 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
Txample 1924 1962 C24 H29 Br F N3 02 490 12.7 78
Sxample 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
Zxample 1927 1965 €23 H27 Br F N3 02 47¢ 12.1 77
Example 1926] 1966 |C25 H31 Br F N3 02 504 13.4 80
Example 1925 1967 C22 H26 Br F N4 02 477 4.7 20
Txample 1930 1968 C23 H29 F N4 O3 429 6.9* 32
Example 1931 1965 C22 H27 F N4 03 415 3.7+ 17
Example 1832 1970 C23 H27 F N4 O4 443 5.4 24
Zxamgle 1933 1971 C25 H31 F N4 02 439 4,3* 20
Example 1934 1972 |C23 H29 F N4 02 5 445 6.2* 28
Zxample 193% 1973 C24 H31 F N4 02 4217 6.3*% 29
Example 1936 1974 C24 H31 F N4 02 421 4.9" 23
Example 1537 1975 C22 H26 F N5 04 444 5.9~ 27
Zxample 193¢ 1976 [C23 H29 F N4 02 413 6.7* 32
Example 193¢ 1977 C23 H26 F N5 02 424 S.1* 24
Example 1940 1678 C25 H33 F N4 02 441 6.3 2%
Sxample 1941 197¢ |C25 H30 F2 N4 02 457 8.0 35
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Sxample 1942] 1980 [C24 H28 F2 N4 03 459 6.0% 26
Zxample 1943] 1981 [C22 H25 F2 N5 04 462 5.3 41
Ixample 1544 1982 C23 H25 F2 N5 02 442 6.0 27
Sxample 1945] 1983 |C25 H32 F2 N4 02 459 g.3% 37
Zxample 1946] 1984 C22 H26 Br I N4 02 585 5.7+ 38
Txample 1947] 1985 |C23 H29 I N4 03 537 5.2% 38
Example 194¢€ 1986 C22 H27 I N4 03 523 5.8* 23
Ixample 1949 1987 C23 H27 I N4 04 551 g.2* 32
Zxample 1950 1988 €25 H31 I N4 02 547 6.7* 26
txample 1951] 198% |C23 H29 I N4 02 § 553 6.4% 25
Zxample 1952f 1990 [C24 H31 I N4 02 535 7.2* 29
Example 1953] 1991 |C24 H29 I N4 O3 549 5.6* 22
Sxample 1954 1992 C24 H31 I N4 ©2 535 6.2* 295
Sxample 1955 1993 |C22 H26 I N5 04 552 10.2+ 40
Ixample 1958] 1984 C23 H29 I N4 02 521 7.5* 30
Zxample 1957 1995 C23 H26 I N5 02 532 €.8* 27
Example 1958 1956 C25 H33 I N4 02 549 7.1* 28
Zxample 1955 1997 C25 H33 I N4 02 549 3.0* 12
Zxample 1960 1998 C22 H25 Br Cl N3 02 478 7.6* 39
Example 1961 195¢ [C23 H28 Cl N3 03 430 7.0* 39
Example 1962 2000 C22 H25 Cl1 F N3 02 418 14.1 102
Zxample 1963 2001 €22 H26 Cl N3 03 416 6.3* 36
Ixample 1964 2002 C23 H26 Cl N3 04 444 7.1* 39
Zxample 1965 2003 C25 H30 Cl1 N3 02 440 15.3 105
Example 1966] 2004 [C23 H28 ClL N3 02 s 44¢€ 8.4* 45
Zxample 1967] 2005 |[C24 H30 Cl N3 02 428 7.4* 41
Example 1968 2006 C24 H30 Cl N3 02 428 13.8 9e
Zxample 1969] 2007 [C22 H25 Cl1 N4 04 445 16.0 109
Zxample 1970 2008 C23 H28 Cl N3 02 414 14.1 103
Sxample 1971 2009 [C23 H25 Cl N4 02 425 14.8 106
Example 1972 2010 C25 H32 Cl N3 02 442 14.5 99
Sxample 1973] 2011 [C25 H32 Cl N3 02 442 14.5 9%
Example 1974] 2012 |Cc22 H24 Br2 Cl N3 02 558 12.8+ 58
Sxample 1975 2013 |C23 H27 Br Cl N3 03 508 8.6 42
Example 197€ 2014 €22 H2S Br Cl M3 03 494 6.0* 30
Zxample 1977 2015 C23 H25 Br ClL N3 04 522 8.4+ 40
Sxample 1978] 2016 |C25 H2% Br Cl N3 02 518 17.6 103
Zxample 1978] 2017 {C23 H27 Br Cl1 N3 02 5 524 17.1 59
Example 198C| 2016 [C24 H29 Br ClL N3 02 5086 14.7 5
Sxample 1981 201¢ C24 H27 Br Cl N3 03 520 §.0" 38
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Zxample 1982 2020 C24 H29 Br Cl N3 02 506 14.7 g8
Example 1983 2021 C22 H24 Br Cl N4 04 523 . 12.0* 57
Zxample 1984 2022 C23 H27 Br Cl N3 02 452 8.5+ 42
Zxample 1985 2023 C23 H24 Br Cl N4 02 503 6.3* 31
Zxample 1986/ 2024 [C25 K31 Bz Cl N3 02 520 ¢.6* 46
Ixample 1587 2025 C25 H31 Br Cl N3 02 520 1.0 £7
Evample 1968] 2026 |C22 K23 Br CL F2 N3 02 514 15.8 3
Txample 1989 2027 C22 H26 Br2 N4 02 537 10.7~+ 42
Zxample 1990 2028 C23 H29 Br N4 03 489 g.5* 386
Example 1991 2029 C22 H27 Br N4 03 475 7.5* 32
Ixample 1992 2030 C23 H27 Br N4 04 503 6.8* 28
Example 1993 2031 €25 H31 Br N4 02 499 6.2* 26
Zxample 1994 2032 |C24 H29 Br N4 03 501 §.9° 37
Example 1995 2033 C24 H31 Br N4 02 487 S.1* 39
Sxample 1996] 2034 |C22 H26 Br N5 04 504 6.4* 26
Example 1997 2035 C23 H2S Br N4 02 473 €.5* 28
Example 1998 2036 C23 H26 Br N5 02 484 6.3* . 27
Sxample 199§ 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)aminomethyl]piperidine (Compound No. $24).

EDCI (10.7 ng), 1-hydroxybenzotriazole hydrate (7.5mg}, 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-
(trifluoromethyl)benzoyl)glycyllaminomethyl]piperidine {19.4 mg, 0.041 mmol)
in CHSl; (2.5 mL). The reaction mixture was stirred at 25 °C for 20 h, washed
with 2 N agueous 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)benzoyllglycyllaminomethyl]piperidine {compound No. 924) as

a pale yellow solid (17.% rg, 92%): The purity was determired by RZLC/MS (89%);

ESI/MS m/e 447.3 (M+H, CaHa:F3;NO;3) .
Example 2002: Preparzation of 1~ (4-Carbamoylbenzyl)-4-[(N-{(3-

(trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (Compound No. $25).

CompoundNo.925%&5synthesizedpursuanttonw:hodsofExampleZOOlusing
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the corresponding reactant: 14.2mg, 72%; The purity.was determined by RPLC/MS
(86%); ESI/MS m/e 447 (M'+H, C;H-;F3N05).

Example 2003: Preparation of 1-(4-Aminobenzyl) -4-[{N-(3-
5 (trifluoromethyl)benzoyl)glycyl}aminomethyl]lpiperidine (Compound No. 516) .
A solution of l-{4-nitrobenzyl)-4- (N~ (3~
(trifluoromethyl)benzoyl)glycyl}aminomethyl)piperidine (22.4 mg, 0.047 mmol)
in EtOH (3 mL) was hydrogesnated 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
10 with EtOH. (5 mL). The combined filtrate was evaporated to affcrd 1-(4-
aminobenzyl)-4-((N-(3-
(trifluoromethyl)benzoyl)glycyl)aminomethyl]lpiperidine (com}.’:ound No. 516) as
a pale yellow solid (20.1mg, 96%). The purity was determined by RPLC/MS (99%);

ESI/MS m/e 449.1 (M'+H, Cas3HaiFiN05).

15
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.
20
Table 49
Compound Molecular Forrmula [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: reparation of 1-{4-(Benzoylamino)benzyl}-4-[{N-(3~

25  (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 1-(4-arinobenzyl) -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,
30 washedwith2 N aqueous NaOH (2 x 2mL) and brine (1 mL). After filtration through
PTFE membrane filter, thes solvent was removed under reducsd pressure to afford
an yellow oil which was purified by preparative TLC (SiO:, 10% CE,0H-CH:Cl.) to
give 1-(4-(benzoylamino}benzyl}-4-((N- (3~
(trifluoromethyl)benzoyllglyevllaminomethyl]piperidine (compound No. 519) as
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a colorless oil (4.6mg, 36%): Thepuritywas determined by RPLC/MS (99%); ESI/MS
m/e 553.2 (M'+H, CH:1F3N.0;).

Example 2007: Preparation of 1-{4-(Piperid.inocarbonyl)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 mlL) were added to
a solution of l-(4-carboxybenzyl)-4-[{N- (3~
(crifluoromethyl)benzoyl)glycyl)aminomethyl}piperidine (0.040 mmol) in DMF
(1.0 mL). The reaction mixture was stirred at room temperature for 17 h, loaded
onto Varian™ SCX column, and washed with CHC1,/CH;OH 1 : 1 (5 mL) and CHJO0H (5
mL). Product was eluted off using 2 N NH; in CHiyOH (5 mL) and concentrated to
afford 1-{4-(piperidinocarbonyl)benzyl}~4-{{N-(3-
(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (Compound No. 1572)
(14.3mg, 66%): Thepuritywas determined by RPLC/MS (99%); ESI/MS m/e 545 (M'+H,
C2¢H3s FaNy0O,) &«

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
Compound| Molecular Formula [ESI/MS m/e|Yield (mg)] Yield (%)
No.
Ixample 2008 1573 C31 H33 F3 N4 04 583 17.6 76
Example 2009] 1574 {C31 H33 F3 N4 03 567 18.8 83
Zxample 2010 1575 |C30 H30 Cl F3 N4 03 587 3.2 14
Sxample 2011} 1576 |C28 H33 F3 N4 04 547 21.1 97
Ixample 2012} 1577 |[C26 H31 F3 N4 04 521 5.1 24
Example 2013] 1578 |C31 H33 F3 N4 03 567 16.9 75
Zxample 2014f 1579 [C31 H33 F3 N4 03 567 6.0 26
Sxample 2015] 1580 |C29 H35 F3 N4 03 545 15.1 69

Example 2016: Preparation of 1-([4-(Chloroformyl)benzyl]~4-[(N-(3~
(trifluoromethyl)benzoyl)glycyl}aminomethyl)piperidine,
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A mixture of 1-{4-carboxybenzyl) -4~ ((N-(3-
(trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (240 mg) and thionyl
chloride (1 nlL) was stirred at room temperature for 12 h and the excess thionyl
chloride was removed under reduced pressure to give dssired 1-(4-
{chloroformyl)lbenzyl) -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) carbamoyl )benzyl]-4-[(N=- (3~
(trifluoromethyl)benzoyl)glycyl)aminomethyl]lpiperidine (Compound No. 1612).

A nixture of 1—[4-(chloroformyl)ﬁenzyl]-4-[{N-(3-
(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (0.042 mmol), 2-
rethoxyethylamine (3.8 mg, 0.050 rmol), piperidinomethylpolystyrene {46 rg) and
dichloromethane (1.5 mL) was stirred at room temperature for 17 h. Water {0.020
mL) was added and the mixture was stirred for 30 min. Methanol (1 nlL) was added
and the mixture was loaded onto Varian™ SCX column, and washed with CH:OH (10
mL) . Product was eluted off using 2 N NH, in CH;O0H (5 mL) and concentrated to
afford 1-[4-{N-(2-methoxyethyl) carbamoyl}benzyl]~4-({N~-(3-
{trifluoromethyl)benzoyl)glycyl)aminomethyl)piperidine (Compound No. 1612)
{(26.7 mg, 100%): The purity was determined by RPLC/MS (92%); ESI/MS m/e 535.2
(M"+H, CasHyFiNOQ) .

Examples 2018-2020.
The compounds of this invention were synthesized pursuant to methods of
Example 2017 using the corresponding reactant respectively. Preparative TLC,

if needed, afforded the desired material. The ESI/MS data and yields are

summarized in Table 51,

Table 51
Compound| Molecular Formula |ESI/MS m/elYield (mg)]Yield (%)
No.
Sxample 2018 1610 C31 H30 Fé6 N4 03 621.2 4.4 14
Zxample 201¢ 1611 C30 H29 Cl2 F3 N4 03 621.2 35.7 quant
EZxample 2020 1613 C32 H35 F3 N4 03 581.2 29.9 guant
Example 2021: Preparation of 4~ [N-{5-Bromo=-2-
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(methylamino)benzoyl)glycyl] aminomethyl-1-(4-chlorobenzyl) pipexidine
(Compound No. 1427).

A solution of 4-(}:‘-(2-amino-5-bromobenzoyl)glycyl)amincmethy]_-l..(4-
chlorobenzyllpiperidine (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 mlL) 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 {510,, 20% MeOH/CHCL;) gave 4~ [N-(S5-bromo~2-
(methylamino)benzoyl)lglycvl]aminomethyl~1- (4-chlorobenzyl)p.ipe:idine
(Compound No. 1427) (40 mg, 80%): The purity was determined by RPLC/MS (100%);
ESI/MS m/e 505 (Ci:H;aBrClF¢N,0.).

Example 2022: Preparation of 4-[N-({5~Bromo-2-
(dimethylamino) benzoyl }glycyl]aminomethyl-1-{4~-chlorobenzyl)piperidine
(Compound No. 1428).

Sodium cyanoborohydride (26 mg, 0.42 r:'.mol)'and acetic acid (14 pl) was
added successively to a  mixture of 4-(N-{2-amino~5-
bromobenzoyl)glycyl)aminomethyl-1-(4-chlorobenzyl}piperidine (Compound No.
1042) (67 mg, 0.14 mmol), 37t formaldehyde solution inwater (0.112 k%L, 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 NaCH and dichloromethane were added. The agueous
layer was separated and the organic layer was dried over K:CO,, filtered and
evaporated, Column chromatography (Si0O:, 20% MeOH/AcOEt) gave 4-(N-(5-
bromo-~2- (dimethylamino)benzoyllglycyl}laminomethyl-1-(4-
chlorobenzyl)piperidine (Compound No. 1428) (60 mg, 82%): The purity was
determined by RPLC/MS (100%); ESI/MS m/e 523 (Cn(H;:BrCLFsN,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-anino-5-bromobenzoyl)glycyl}aminomethyl]-1-(4-
chlorobenzyl)piperidine (25 mg, 0.05 mmol), methanesulfonyl chlcride (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 (Si0.), loaded ento Varian™ SAX column, and washed with CH;0OH (5
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mL). Product was eluted off using 0.1 N HCl in CH;OH (5 mlL) and Concentrat'ed
to afford 4-{(N-(S-bromo-2~
(methylsulfonylamino)benzoyl)glycyl)aminomethyl)~1- {4-chlorobenzyl)-

piperidine (Compound No. 1581) (5.4 mg, 18%): ESI/MS m/e 573.0 (M'+H,

Cg;H:sBrClN;04S) .

Example 2024: Preparation of 4-[{N-(5-Bromo-2-
{bis(methylsul fonyl)amino)benzoyl)glycyl)aminomethyl]~1-(4-
chlorobenzyl)piperidine (Corpound No. 1582).

A mixture of 1-{4-chlozobenzyl)-4-[(N-(2-amino-5-
bromobenzoyl)glycyl}aminomethyllpiperidine (57 mg, 0.10 mmol), mathanesulfonyl
chloride (0.018 mL, 0.24 mmol), triethylamine (0.068 mL) and dichloromethane
{2 mlL} was stirred at room temperature for 8 h. Agueous 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 ' (5i0,) gave 4-[{N-(5-bromo-2-
(bis (methylst:ll fonyl)amino)benzoyl)glycyl)aminomethyl]=1- (4~
chlorobenzyl)piperidine (Compound No. 1582} (40 mg, 62%): ESI/MSm/e 651 (M'+H,

C2¢H;BrCLIN,04S,) .

Exaxmple 2025: Preparation of 1~(4-Chlorobenzyl)-l-methyl-4-[{N-(3-
{trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidiniun iodide
{Methylammonium iodide of Compound Neo. 461).

A solution of 4-[{N-(3-
{trifluoromethyl)benzoyliglycyl}aminomethyl)piperidine {30 mg, 0.087 mmol) in
CH3;CN (1.0 mL) and (piperidinomethyl)polystyrene (80 mg, 2.7 mmol base/g resin)
were added to a solution of 4-chlorobenzyl chloride (11.7 mg, 0.073 mmol) in
CHsCN (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 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 (20 mL). Product was eluted off using
2 M NH, in CH,OH (6 mL) and concentrated to afford l-(4-chlorobenzyl)-4-((N-
(3-({trifluoromethyl)benzoyl)glycyllaminomethyl)piperidine as 2 colorless oil
used without pu}:ification. Iodomethane {28 mg, 0.20mmol) was added to a soclution
of 1-{4-chlorobenzyl)-4-[[N-(3-
(trifluoromethyl)}benzovl)jglycyl}aminomethyllpiperidine in CH.CN (2.0 mlL) and
the reaction mixture was stirred at 70 °C for 4 h. The solvent was removed under

reduced pressure to afford 1-(4-chlorobenzyl)-1-methyl-4-[{N-(3-
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(trifluoromethyllbenzoyl)glycyl}aminomethyl]piperidinium iodide as a pale
yellow oil (31.7 mg, 71%}: The purity was determined by RPLC/MS (99%); ESI/MS

m/e 482.1 (M.; C:;H:sClF;N;03).

Exarple 2026: Preparation of l-{4-Chlorobenzyl)}=-4-[N-methyl-N-{N-(3-
(trifluoromethyl)benzoyl) glycyl}aminomethyl]piperidine (Corpound No. 520).

Formaldehyde (108 mg, 1.33 mmol, 37% wt solution in H.0) was added to
a solution of 1-(4-chlorobenzyl)~-4-(aninomethyl)piperidine (318 =g, 1.33 mmol)
and NaBH;CN {668 mg) in 10% CH;COOH/CH;0H (3 mL)., The reactionmixture was stirred
at 25 °C for 1 h. The reaction mixture was loaded on DOWEX™ 504x2 column (10
mL) and washed with CH;O% (100 mL). Product was eluted off using 2 N NH; in CH;O0H
(100 mL) and concentrated to afford 173 rg of crude 1-(4-chlorobenzyl)-4-
{ (methylamino)methyl]lpiperidine 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~( (methylanino)methyl)piperidine (11lmg, 0.44
mmol) in CE,Cl. (4 mL). The reaction mixture was stirred at 25 °C for 1 h and
then washed with 2 N agueous NaOH (2 mL X 2) and brine (1l mlL). After filtration
through PTFE membrane Zilter, the solvent was removed under reduced pressure
to afford an yellow ecil which was purified by preparative TLC (Si0O,, 5%
CH;O0H/CHaCl-) to give 1-(4-chlorobenzyl)-4- [ N-methyl-N-(N-(3~
(trifluoromethyl)benzoyl)glycyl)aminomethyl])piperidine (compound No. 520) as
a pale yellow o0il (14.0mg, 3.4t). The purity was determined by RPLC/MS (99%);

ESI/MS m/e 482.1 (M'+H, CagH:-ClF3N;0:),

Reference Example 37: Preparation of 3-Aminchomopiperidine,

A solution of DL-c-amino-g-caprolactam (2 ¢, 16 mmol) in THF (70 mL) was
treated with 1 M BH;-THF solution (80 ml) and heated to reflux for 3h. 2 Naqueous
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
corbined organic phases were washed with saturated aqueous NaHCO;, dried (MgsSO,)

and concentratedtoyield the desiredraterial (990rg, 54%) whichwas usedwithout

any further purification.

Reference Example 38: Preparation of 3-Amino-1-(4-

chlorobenzyl) homopiperidine.
A soluticn of 3-aminohomopiperidine (1.71 g, 15 mmol) in CH:CK (45 mL)

was treated with p-chlecrobenzyl chloride (463 mg, 2.9 rmol) 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.0 (5 mL) and EtOAc (50 mL), and extracted with EtOAc (2 x 50 mL). The combined
organic extracts were washed withbrine (20 mL), dried (MNa,50,;) 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 a2 yellow oil (639 mg, 93%).

Exarple 2027: Preparation of 1-(4-Chlorobenzyl)-3-{ (4~
benzoylbutyryl) amino}lhomopiperidine (Compound No. 994).

A solution of 3-amino-l-(4-chlorobenzyl)homopiperidine (24 mg, 0.10
mmol) and 4-benzoylbutyric acid (1.2 equiv.) in CHCl3 (1 mL) was treated with
EDCI (23 mg), HOBt (16.2 mg) and Et;N (15.2 upL), and stirred at 25 °C for 16
h. The reaction mixture was diluted with CH;Cl: (0.5 nL), washed with 2 N aqueous
MNaOH solution (2 x 0.75 mL), dried by filtration through a PTFE membrane and
concentrated to afford l1-(4-chlorobenzyl)-3-( (4-
benzoylbutyryl)amino}homopiperidine (compound No. 994) (43 mg, 99%): The
purity was determined by RPLC/MS (98%); ESI/MS m/e 413 (M'+H, CaH2cC1INaOa).

Exarples 2028-2042.

The compounds of this invention were s.ynthesized pursuant to methods of
Example 2027 using the corresponding reactant respectively. Chzomatography
(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
Compound | Molecular Formula |ESI/MS n/e|Yield (mg)| Yield (%)
No.
Example 2028 943 €23 H25 Cl F3 N3 02 468 6 28
Example 2029 944 C23 H28 Cl N3 02 414 S 29
Example 2030 945 €22 H2S5 Cl N4 04 445 6 30
Example 2031 946 C23 H27 CL N4 o4 459 5 24
Zxample 2032 947 C25 H31 Cl N2 04 45¢% 4 20
Example 2033 948 C24 H25 Cl2 N3 02 462 6 32
Example 2034 S4% €25 H32 Cl N3 o2 442 6 31
Example 2035 988 C23 H2S Cl F3 N3 02 468 45 92
Example 203¢ 989 C23 H28 Cl N3 03 430 44 Y
Example 2037 990 C22 H2€ Cl N3 02 400 41 99
Example 2038 951 €23 H27 cl N2 02 399 41 97
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Txample 2039] 992 |C25 H3L CL N2 04 459 a7 58
Zxample 2040] 993  |c25 H31 Cl N2 02 127 4 58
Example 2041] 995 |c25 H31 CL N2 O3 443 44 55
Example 2042 996 C24 H31 Cl N4 02 443 5* 11

*Yield of TFA salt.

Example 2043: Measurement of Inhibition of MIP-la Binding to THP-1 Cells
by Test Corpounds.

Human monocytic leukemia cell line THP-1 was suspended in assay buffer
(RPMI-1640 (Gibco-BRL Co.) containing 0.1% BSA and 25 mM KEPES 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.
Todinated human MIP-la (DuPont NEN Co.) was diluted in assay buffer to 250 nCi/mL
and used as the labeled ligand solution. In a 96 well filter plate (Millipore
Co.), 25 pL of test compound solution, 25 ML of labeled ligand solution and S0
plL of cell suspension were aliquoted into each well in this order, stirred (total

reaction volume 100 uL), 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 pL of liquid scintillator was added
into each well. The radioactivity 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-lo to THP-1 cells, ron-specific binding determined by adding 100 ng of
unlabeled human MIP-la (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-1lc added; C, counts with (***I) -labeled human MIP-la added).

tlhen inhibition by the cyclic amine derivative of this invention was
measured, for example, the following compounds demonstrated 20-50%, 50%-80%

and >30% inhibitory activity at 2 pM or 10 p, respectively. These compounds

are
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20%-50t inhibition at 10 uM: Compound Nos. 29, 37, 41, 45, 46, 47, 50, 82, 85,
107, 120, 134, 214, 217, 218, 220, 222, 225, 226, 227, 228, 229, 230, 231, 233,
234, 236, 237, 238, 333, 334, 335, 336, 338, 340, 342, 347, 348, 349, 350, 352,
357, 359, 361, 366, 372, 374, 375, 376, 380, 382, 383, 385, 470, 471, 472, 473,
474, 483, 484, 488, 489, 491, 4597, 499%, 500, 502, 506, 508, 510, 514, 515, S18,
524, 543, 553, 554, 555, 556, 563, 571, 575, 576, 578, 575, 580, 583, 586, 587,
588, 550, 591, 592, 595, 596, 598, 603, 610, 611, 612, 614, 624, 625, 626, 629,
635, 638, 639, 640, 641, 642, 643, 644, 646, 647, 648, 649, 652, £53, 658, 659,
660, 665, 666, 669, 671, 675, 677, 679, 681, 682, 684, 691, 695, 696, 700, 702,
704, 706, 711, 712, 714, 717, 721, 723, 724, 726, 727, 728, 729, 731, 737, 139,
740, 741, 742, 744, 746, 765, 767, 772, 773, 774, 7115, 716, 780, 781, 785, 786,
787, 788, 750, 791, 792, 793, 795, 796, 797, 798, 805, 806, 807, 810, 813, 820,
821, 822, 824, B25, 827, 829, 830, 833, 834, 837, 838, 844, 853, 855, 873, 877,
878, 880, 882, 887, 888, 891, 894, 801, S03, 904, 805, 811, 929, $32, 933, 935,
938, 540, 948, 983, 996, 1006, 1018, 1026, 1028, 1035, 1048, 1053, 1054, 1055,
1056, 1068, 1070, 1071, 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, 368, 369, 373, 378, 381, 384, 458, 459, 463, 465, 466,
467, 468, 478, 475, 480, 482, 485, 486, 487, 492, 493, 491, 495, 456, 498, 501,
503, 504, S07, S1%, 512, 513, 520, 523, 527, 529, 530, 531, 532, §33, 534, 535,
536, 537, 538, 539, 540, 541, 542, 545, 546, 547, 548, 548, 550, 551, 552, 558,
559, 560, 561, 562, 565, 567, 568, 565, 570, 572, 573, 574, §77, 581, 582, 594,
597, 599, 600, €02, 604, 606, 607, €08, 609, 613, 615, 616, 618, 619, 620, 621,
628, 630, 631, 632, 633, 634, 636, 637, 645, 651, €54, 655, 657, 661, 662, 664,
673, 674, 676, 678, 680, 683, 685, €87, 688, 689, €93, 703, 708, 707, 708, 708,
710, 713, 716, 718, 719, 720, 725, 730, 732, 733, 734, 735, 736, 749, 750, 751,
752, 753, 754, 756, 758, 760, 762, 763, 764, 766, 768, 16%, 770, 771, 777, 718,
779, 784, 794, 799, 800, 802, 804, 808, 809, 811, 612, 815, 816, 819, 828, 831,
832, 835, 636, 839, 840, 845, 846, 847, 848, 850, 651, 854, 857, 858, 859, 860,
861, 862, 853, 865, 866, 867, 668, 872, 874, 876, 886, 895, 910, 542, 998, 1004,
1005, 1007, 1013, 1015, 1016, 1017, 1019, 1020, 1021, 1022, 1024, 1030, 1037,
1042, 1043, 1044, 1045, 1046, 1047, 1049, 1050, 1052, 1059, 1060, 1061, 1067,
1065, 1074, 1078, 107%, 1080, 1766,

>80% inhibition at 10 pM: Compound MNos. 461, 464, 469, 481, 490, 505, 509, 521,
526, 528, 544, 564, S66, 601, 605, 617, 622, 623, 627, 650, 656, 663, 668, 672,
686, 690, 692, 6S4, 715, 743, 747, 748, 755, 757, 7159, 761, 782, 783, 803, 814,
g17, 818, 526, B49, 856, 864, 869, 870, 871, 999, 1000, 1001, 1002, 1003, 1008,
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1009, 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%-508 inhibition at 2 pM: Compound Nos. 1042, 1043, 1244, 1245, 1416, 1435,
1436, 1438, 1441, 1480, 1570, 1583, 1584, 1589, 1590, 1594, 1555, 1601, 1660,
1672, 1687, 1724, 1779, 1780, 1787, 1795, 1796, 1798, 1799, 1802, 1893, 1894,
1898, 1900, 1915, 1919, 1520, 2092, 20986, 2098, 2100,

50%-80% inhibition at 2 uM: Compound Nos. 11590, 1414, 1600, 2091, 2094, 2095.
>80¢ inhibition at 2 uM: Compound Nos. 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, 487-4§3), two synthetic DNA primers
(5'~CACTCTAGACTCCAGCATGA-3' and 5'-TAGCTGCAGATTCTITGGGTTG-3') flanked by re-
striction enzyme sites wsre used to amplify a DNA fragment from cDNA derived
fromhuman endothelial cells (purchased fromKurabowCo.); the amplified fragment
was cut with the restriction enzymes (Pstl and Xbal), ligated into a transfer
vector pVL1393 (Invitrogesn Co.), and the resulting vector was co-transfected
along with infectious baculovirus into S£-9 inse;t cells and the supernatant

was plaque assayed to yield human MCP-1 gene baculovirus recomdinant.
2. Synthesis of (}**1]-labeled human MC?-1 expressed in baculovirus

Using the method of K. Ishii et al. (Biochem Biophys Research
Communications, 1595, 206, 955-561), 5 = 10° Sf-6 insect cells was infected with
5x 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
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(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.
(***1)-labeled human MCP-1 described above was diluted in assay buffer to 1 mCi/mL
and used as the labeled ligand solution. In 2 96 well filter plate (Millipore
Co.), 25 uL of test compound solution, 25 puL 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 P3S (200 puL 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 radicactivity 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 THEP-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 [usI]-labeled human MCP-1 added).

When inhibition by the cyclic amine derivative of this invention was
measured, for example, the following compounds dsmonstrated 20%-50%, 50%-80%
and >80% inhibitory activity at 1 uM, 10 uM or 100 uM, respectively. These
compounds are
20%-50% inhibition at 100 uM: Compound Mes. 3, 6, 11, 15, 16, 19, 28, 44, 88,
92, 94, 104, 111, 112, 124, 125, 133, 219, 220, 224, 228, 236, 338, 343, 348,
347, 348, 349, 362, 363, 367, 368, 371, 373, 381, 618, 847, 845, 850, 866, 867,
869, 870, 871, 672, 873,
50%-80= inhibition at 100 uM: Compound Nos. 1, 8, 10, 12, 18, 21, 26, 30, 33,
35, 39, 84, 89, 50, 91, 86, 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,
3%2, 354, 356, 359, 360, 361, 364, 366, 374, 375, 379, 382, 462, 463, 464, 557,
686, 840, 841, 542, 843, B44, 845, 846, B48, 862, 863, B64, 8585, 868.
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>80% inhibition at 100 pM: Compound Neos. 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,
85, 86, 95, 102, 105, 107, 113, 114, 115, 119, 120, 121, 123, 127, 128, 129,
130, 131, 132, 134, 214, 215, 217, 227, 237, 238, 331, 335, 336, 335, 340, 345,
351, 355, 357, 358, 383, 458, 459, 460, 466, 558, 851, 852, 861, 874,
20%-50% inhibition at 10 pM: Compound Nos. 12, 18, 30, 34, 40, 42, 43, 51, 52,
53, 54, 55, 56, 57, 59, €0, €4, €6, 75, 76, 77, 78, 79, 82, 89, 90, 97, 98, 102,
103, 116, 127, 128, 129, 130, 132, 135, 136, 140, 141, 144, 156, 157, 155, 160,
lel, 162, 163, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 178, 179,
is0, 181, 182, 185, 197, 200, 202, 203, 204, 205, 208, 233, 234, 235, 239, 240,
241, 242, 243, 245, 247, 248, 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, 478,
479, 486, 488, 483, 497, 498, 499, 501, 504, 507, 508, 509, 510, 512, 514, 516,
519, 527, 530, 532, 542, 545, 560, 563, 564, 565, 565, 568, 569, 572, 573, 574,
875, 578, 583, 584, 586, 587, 589, 550, 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, 646, 649, €58, 678, €B2, 687, 692, 654, 764, 775, 856, 857, 860,
881, 882, 883, 884, 890, B892, €99, 500, 503, 905, 807, 908, 911, 912, 916, 917,
921, 822, 923, 925, 927, 531, 932, 9835, 939, 540, 968, 986, 1039, 1041, 1045,
1047, 1062, 1063, 1083.

50%-80% inhibition at 10 uM: 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, 138, 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, 465, 472,
474, 475, 477, 478, 480, 481, 482, 483, 485, 450, 493, 4954, 500, 505, 511, 517,
$20, 529, 534, 540, 543, 544, 548, 555, 556, 561, 562, 570, 576, 579, 611, 617,
853, BS54, 855, 858, 859, 875, 877, 879, 880, 885, 886, 887, 888, 891, 894, 895,
904, 506, 509, 910, 913, 914, 918, 928, 830, 933, 537, 938, 945, 570, 1040, 1044,
1046,

>80% inhibition at 10 pM:.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 uM: 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 pM: Compound Mo. 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
(S0 mM HEPES, pH 7.4, 1.0mM CaCl,, 5.0mMMgCl:, 0.52 BSA) togive a cell suspension
of a concentration of 1 » 10 cells/mL. The test compound was diluted in the
assay buffer and used as the test compound solution. [}*’I)-labsled human MCP-1
described above was diluted in assay buffer to 1 mCi/mL and used as the labeled
ligand solution. Ina96&well filterplate UﬁlliporeCo.),fSpLoftestcompound
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 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 irhibit 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 [uSI]-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 pM or 10 pM, 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 MNos. 1098, 1100, 1101, 1104, 1105,
1110, 1116, 1174, 1175, 1176, 1178, 1187, 1188, 1185, 1157, 1188, 1199,
1201, 1202, 1209, 1210, 1211, 1212, 1222, 1225, 1229, 1230, 1237, 1238,
1250, 1259, 1261, 1265, 1266, 1272, 1277, 1282, 1294, 1299, 1302, 1307,
1318, 1319, 1320, 132%, 1330, 1335, 1336, 1337, 1343, 1344, 1353, 1355,
1357, 1358, 1368, 1372, 1385, 1386, 1392, 1400, 1413, 1422, 1423, 1425,
1429, 1430, 1432, 1437, 1440, 1445, 1446, 1447, 1448, 1450, 1452, 1453,
1458, 1459, 1461, 1463, 1464, 1466, 1468, 1469, 1470, 1471, 1474, 1479,
1485, 1507, 1508, 1510, 1511, 1512, 1513, 1514, 1515, 1516, 1518, 15189,
1522, 1524, 1535, 1538, 1540, 1542, 1544, 1571, 15873, 1574, 1575, 157s,
1578, 1579, 1580, 1581, 1582, 1585, 1587, 1588, 1602, 1603,.1604, 1609,
1612, 1613, 1614, 1615, 1616, 1617, 1618, 1622, 1627, 1630, 1643, 1646,
1669, 1716, 1717, 1723, 1728, 1731, 1733, 1736, 1739, 1740, 1747, 1750,
1757, 1758, 1759, 1760, 1761, 1762, 1769, 1770, 1771, 1772, 1773, 1774,
1783, 1784, 1785, 1791, 1793, 1904, 15811, 1917, 2057, 2061, 2063, 2064,
2066, 2067, 2068, 20695, 2071, 2072, 2073, 2074, 2075, 2076, 2080, 2081,
2110, 2112, 2123, 2130, 2131, 21389.

50%-80% inhibition at 1 pM: Compound Nos. 37, 298, 318, 1084, 1091, 1103,
1108, 1111, 1113, 1114, 1115, 1138, 1142, 1165, 1179, 11%0, 1182, 1193,
1196, 1204, 1205, 1206, 1207, 1208, 1245, 124§, 1255, 1257, 1258, 1262,
1293, 1300, 1342, 1351, 1352, 1354, 1370, 1371, 1373, 1375, 1377, 1378,
1381, 1383, 1384, 1391, 1411, 1412, 1414, 1417, 1418, 1419, 1421, 1424,
1436, 1439, 1449, 1454, 1456, 1457, 1460, 1462, 1472, 1473, 1487, 1502,
1506, 1517, 1525, 1526, 1527, 1529, 1530, 1531, 1532, 1533, 1534, 1536,
1539, 1541, 1545, 1593, 1600, 1601, 1606, 1608, 1619, 1620, 1621, 1623,
1625, 1626, 1628, 1629, 1645, 1650, 1654, 1658, 1663, 1664, 1665, 1670,
1672, 1673, 1675, 1678, 1679, 1681, 1684, 1687, 1688, 1688, 1690, 1711,
1714, 1718, 1722, 1725, 1726, 1727, 1729, 1730, 1732, 1734, 1735, 1737,
1742, 1743, 1744, 1745, 1746, 1748, 1751, 1753, 1754, 1756, 1779, 1781,
1786, 1788, 1789, 1790, 1792, 1795, 1797, 1798, 1800, 1801, 1804, 1848,
1883, 1885, 1886, 1887, 1889, 1893, 1894, 1903, 1505, 1510, 1812, 1913,
1918, 1922, 1976, 1985, 2027, 2035, 2062, 2083, 2084, 2088, 2089, 2080,
2124, 2125, 2126, 2135,

>80¢ inhibition at 1 uM: Compound Nos, 299, 311, 312, 329, 1042, 1043,
1119, 1181, 1203, 1220, 1228, 1236, 1244, 1256, 1288, 1255, 1308, 1310,
1382, 1393, 1395, 1415, 1416, 1420, 1435, 1438, 1441, 1480, 1481, 1570,
1584, 1589, 1590, 1594, 1595, 1607, 1634, 1660, 1661, 1666, 1668, 1695,
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1657, 1698, 1699, 1701, 1702, 1703, 1704, 1705, 1706, 1707, 1708, 1709, 1713,
1724, 1749, 1752, 1775, 1776, 1778, 1780, 1787, 1794, 1756, 1799, 1802, 1803,
1841, 1869, 1870, 1871, 1872, 1876, 1877, 1892, 1896, 1897, 1898, 1899, 1900,
1901, 1902, 1906, 1907, 1906, 1909, 1915, 1916, 1919, 1520, 1$21, 2085, 2086,
2087, 2113, 2114, 2118, 2115, 2120, 2121, 2122, 2127, 2128, 2129, 2132, 2133,
2136, 2137, 2138, 2159, 2161, 2162, 2187, 21839, 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, 1890, 1851, 1855, 1926, 1527, 1928, 1925, 1930,
1934, 1935, 1937, 1945, 1946, 1951, 19852, 1953, 1954, 1955, 1960, 1961, 1962,
1966, 1965, 1970, 1971, 1872, 1973, 1977, 1978, 1979, 1980, 1881, 1985, 2014,
2027, 2028, 2033, 2035, 2039, 2040, 2041, 2042, 2044, 2045, 204s.

503-80% inhibition at 0.2 uM: Compound Nos. 1677, 1678, 1679, 1681, 1687, 1688,
1689, 1690, 1655, 1697, 1808, 1809, 1841, 1848, 1861, 1862, 1865, 1870, 1871,
1872, 1873, 1876, 1877, 1883, 1884, 1885, 1886, 1887, 1889, 18983, 1894, 1976.

>80% inhibition at 0.2 uM: Compound No. 1656, 1892,

Example 2045: Measurement of Inhibition of Binding of (12°1] -Labeled
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 [lzll—labeled huran MC?-1.

2. Measuremant of inhibition of binding of (**I)-labeled baculovirus
expressed human MCP-1 to the MCP-1 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 M HEPES adjusted to pH 7.4) togivea 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 monocvte chemotactic
factor MCP-1 using the human monocytic leukemia cell line TEP-1 as the chemotactic
cell according to themethodof Fall et al. (J. Immunol. Methods, 150, 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 pL) of a 96 well micro-chemotaxis
charber (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 m2an 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 ICy (pM))
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 chaxber) = 100%), and the concentration of the test

compound which gave 50% inhibition was designated ICs..

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 pM.

ICs: < 0.1 uM: Compound Nos. 4, 37, 298, 299, 311, 312, 318, 329, 461, 886, 908,
1042, 1043, 1085, 1119, 1138, 1142, 1165, 1179, 1191, 1203, 1205, 1220, 1228,
1236, 1244, 1245, 1256, 1288, 1293, 1295, 1308, 1310, 1352, 1376, 1382, 1393,
1395, 1416, 1420, 1435, 1436, 1438, 1441, 1480, 1531, 1532, 1570, 1583, 1584,
1589, 1590, 1594, 1595, 1600, 1601, 1607, 1660, 1661, 1664, 1666, 1668, 1688,
1699, 1701, 1702, 1703, 1704, 1706, 1707, 1708, 1709, 1713, 1775, 1776, 1778,
1779, 1787, 1794, 1796, 1795, 1802, 1803, 1896, 1898, 1699, 1900, 1501, 1s02,
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1906, 1907, 1508, 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:
Q! /(CHz)k 0 R
>—(cHg=N (CHZ)=N=C—(CHy),—|—(CHo)-G-R® (1)
3 5
R? (CHa 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 C;~Cy cycloalkyl group, or an aromatic
heterocyclic group having 1-3 heteroatoms selected from the ¢roup consisting
of an oxygen atom, & sulfur atom, a nitrogen atom, or a combination thereof,
in which the phenyl or aromatic heterocyclic groupmay be condensed with 2 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 gzoup, C;-Cq
cycloalkyl group, aromatic heterocyclic group, or condensed ring may be
substituted with one or more of a halogen atom, 2 hydroxy group, a cyano group,
a nitro group, a carboxy group, a carbamoyl group, a C;-Cg alkyl group, a C3-Cg
cycloalkyl group, a C,-Cs alkenyl group, a C;—-Cy alkoxy group, a C;-Cgs alkylthio
group, a Cy-Cy alkylene group, a C;-C; alkylenoxy group, a C;-C; alkylenedioxy
group, a phenyl group, a phenoxy group, a phenylthio group, a2 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; M-alkylcarbamoyl group, a Cy-Ca N-cyclcalkylcarbamoyl group, a C3-Cg
alkylsulfonyl group, a C3-Cy (alkoxycarbonyl)methyl group, a N-phenylcarbamoyl
group, a piperidinocarbonyl group, a morrholinocarbonyl 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)O-, an amino
group, a mono(C;-C¢ alkyl)amino group, or a di(C;-Cgs alkyl)amino group, wherein
the substituent for the phenyl group, Cj;-C: cycloalkyl group, aromatic
heterocyclic group, or condsnsed ring is optionally substituted with one or more
of a halegen 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 Cy-C; 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;-C; alkoxy group, and when j = 0, p! is not a hydroxy group;

j represents an integer of 0-2;

} represents an integer of 0-2;

I represents an integer of 2-4;

n represents C or 1;

R'is a hydrogen atom or a C;-Cg¢ 2lkyl 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;-Cs alkyl group, or a Cy-Cg 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 substitutedwithoneormoreofa ha.logen atom, a hydroxy
group, a cyano group, anitrogroup, a carboxygroup, a carbamoyl ¢roup, a mercapto
group, a guanidino group, a C;-Cs cycloalkyl group, a C;-C; alkoxy group, a C,-C;
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,-Cq¢ alkoxy group, or a
benzyloxy group, & phenoxy group, a benzyloxy group, a benzyloxycarbonyl group,
a C;-Cy 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;-Cg alkyl)amino
group, or an aromatic heterocyclic group having 1-3 of heterocatoms selected from

the group consisting of an oxygen atom, 2 sulfur atom, a nitrogen atom, or a

combination thereof and optionally condensed with benzene ring, with the proviso

that when one of R* and R® is a hydrogen atom, the other is not an isobutyl
group 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-, -50;-, -CO-0-, -NR’-—CO-, —CO-NR’—,
-NH-CO-MH~, -NH-CS-NH-, =-MR'-S0;-, -50;-NR’-, ~-NH-CO-0O-, or -0-CO-MNH-, wherein
R'is a hydrogen atomor a C;-C; alkyl group, or R’ taken together with R® represents
C.:-Cs alkylene group;

RPis a phenyl group, a C3-Cs cycloalkyl group, a C;-Ce cycloalkenyl group,
abenzyl group, or an aromatic heterocyclic grouphaving 1-3 heteroatoms selected
frem the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom,
or 2 combination thereof, in which the phenyl, benzyl, or aromstic 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, 2 nitrogen atom, or a combination thereof, to form a condensed
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ring, and the phenyl group, C;-Cs cycloalkyl group, C5-Cs cycloalkeny! group, benzyl group,
aromatic heterocyclic group, or condensed ring may be substituted with one or more of a
halogen atom, a hydroxy group, @ mercapto group, @ cyano group, 2 nitro group, a
thiocyanato group, 2 carboxy group, a carbamoyl! group, a trifluoromethy! group, a C;-Cq
alkyl group, 2 C3-Cs cycloalkyl group, a Cp-Cs alkenyl group, a C;-Cs alkoxy group, a C3-Cs
cycloalkyloxy group, a Ci-Cg alkylthio group, a Ci-C; alkylenedioxy group, a pheny! group,
a phenoxy group, a phenylamino group, a benzyl group, 2 benzoy! group, a phenylsulfinyl
group, a phenylsufonyl group, a 3-phenylureido group, a Cz2-C; alkanoyl group, a C,-Cy
alkoxycarbonyl group, a Cs-C5 alkanoyloxy group, a C;-Cs alkanoylamino group, a C2-Cy N-
alkylcarbamoyl group, a C;-Cs alkylsulfony! group, a phenylcarbamoyl group, a N,N-di (C;-
Cs alkyl) sulfamoyl group, an amino group, a mono (C;-Cs alkyl) amino group, a di (C;-Cs
alkyl) amino group, a benzylamino group, 2 C2-C; (alkoxycarbonyl) amino group, a C;-Cs
(alkylsulfonyl) amino group, or a bis (C;-C¢ alkylsulfonyl) amino group, wherein the
substituent for the phenyl group, C;-Cs cycloalky! group, C;-Cs cycloalkenyl group, benzyl
group, aromatic hsterocyclic group, or condensed ring is optionzlly substituted with one or
more of a halogen atom, a cyano group, a hydroxy group, an amino group, a trifluoromethyl
group, a C;-Cs alkyl group, 2 C;-Cs alkoxy group, a C;-Cs alkylthio group, a mono (Cy-Ce
alkyl) amino group, or a di (C;-Cs alkyl) amino group, with the proviso that whenk =2, m=
2, n=0, and the phenyl group in R' is not substituted, C;-Cs alky!l group as a substituent for
the phenyl group, Ci-Cs cycloalkyl group, C3-Cs cycloalkenyl group, benzyl group, aromatic

heterocyclic group, or condensed ring in R® is not substituted with an amino group and R® is

not a benzyl group.

2. 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 = 2 in the above formula (I).

3. A compound, its pharmaceutically acceptable acid addition sali or its
pharmaceutically acceptable Cy-Cs alky! addition salt as set forth ia claim 2, wherein n=0in
the above formula (I).
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6. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-C; 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;-Cg 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,-C; alkyl addition salt as set forth in claim 1,

wherein k = 1 and m = 4 in the above formula (I}.

S. 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,

whereinp =0, q= 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;-Cq 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 ad_dition 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;-Cg alkenyl group, a C;-C¢ 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)amiro 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

pharraceutically acceptable C;~C¢ alkyl addition salt as set forth in claim 1,
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wherein the substituent for the phenyl group, Cy-Cp cycloalkyl group, C)-C,
cycloalkenyl gzoup, tenzyl group, 2romatic hetezocyclicgroup, or condensed ring
in RS is one or more ¢f a halogen atom, a rnitro group, 2 trifluoromethyl group,

a C,-C; alkyl groug, a C;=Cy alkoxy group, 2 phenylsulfenyl group, 2 C,-C,

alkanoviamino group, or ax amino group in the zbove formula (I},

14, A comssund, its pharmaceutically accepiable acid addition salt or its
pharmaceutically acceptable C;=C¢ alkyl additien salt 2s set forth in clainm 1,

wherein R!' is a phenyvl group oz an isoxazolyl group in the adove formula (I).

15, A compound, its phazmaceutically acceptable acid addition salc or its

rharmaceutically acceptable C,-C; alkyl additien salt as set forth in clainm 1,

wherein R* is a phenyl group, a furyl group, o: a thienyl croup in the above

formula (I).

16. A compound represented by the formula (I) telow:
1 (CHa)y . 0 R¢
R / X I 5
>—(CHz~N (CHy)i~N=C—(CHp)y——(CHz)=G-R®  (I)
2 , 3 5
R (CHa)m R R

, a pharmaceutically ecceptable acid addition salt thereof or a 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 pharmaceurical preparation containing a therapeutically effective amount

of the compound,
wherein R' is a phenyl group, a C;-Cy cycloalkyl group, or an azomatic

heterocyclic group having 1-3 heterocatonms selected from the group consisting
of an oxygen 2tom, a sulfur atom, a nitrogen atom, oz a cozbination thereof,

inwhich the ptenyl c-aromatic heterocyclic groupmay be concdensed with a benzene

153

ing or an arcmatic heterocyclic group having 1-3 heteroatoms selected from the

roud censisting of an cxygen atom, a sulfur atom, & nitzogen atom, oI a

"

ring, and the phenyl group, C;=C:

combination thereof, to form a condensed rin

aromatic heterocyclic greup, oz condeased ring may be

n

yecloalkyl c¢roup,

substituted with ona or moze of a halogen atem, 2 hydrexy greyp, a cyano groud,
a nitro group, a carboxy gzoup, a carbamoyl group, a C;=-C¢ alkyl group, 2 Cy-Cy
cycloalkyl grzoup, a C;-C¢ alkenyl group, 2 C;-C¢ alkoxy group, 2 C-C¢ alkylthio

Ggroup, a C;~Cyalkylensgrzoup, aCp=Cialkylenoxygroup, 2C-C, alkylenediony group,
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a phenyl group, a phenoxy group, a phenylthio greup, a-benzyl group, a benzyloxy
group, abenzoylamino group, a C:-Cy alkanoyl group, a C;-Cy alkoxycarbonyl group,
a C;-C; alkanoyloxy gzoup, 2 C;-C; alkanoylamino group, 2 C,-C ti-alkylcarbamoyl
group, a C;=Cy N-cyclcalkylcarbamoyl group, a C=Cq alkylsulfonyl group, a C:-c;
{alkoxycarbonyl)imethyl group, 2 N-phenylcarbamoyl grzoup, a Eipezidinocarbonyl
group, 2 morpholinocarbenyl group, a l-pyrrolidinylecarbonyl group, an amino
group, a mono(C;-C; alkyl)amino group, or & di(C;~Cq alkyl)amino group, wherein
the substituent for the phenyl group, C;-C; cyclecalkyl group, aromatic
heterocyclic group, or condensed ring is optionally substituted with one or more
of a halogen atom, a hydroxy group, an arino group, a triflucromethyl group,
a C-C; alkyl group, or a C;-C; alkoxy group;

R'is a hydzogen atom, a C;-Cg alkyl group, a C;-C,alkoiyca:bonyl group,
a hydroxy group, or a phenyl group, in which the C;-C; 2lkyl or phenyl group may
be substituted with one or more of a halogen atom, 2 hydrony group, a €;-Cq alkyl
group, oz a C;~C; alkoxy group, and when j = 0, R* is not a hvdroxy 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 halogan 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, 2 phenyl group, or 2 C;-C; alkyl ¢roup, in which the C;-Cq
alkyl gzoup is optionally substitutedwith cne ormore of 2 halogen atom, 2 hydroxy
group, a cyano group, a nitro group, a carboxy group, a carbamoyl group, amercapto
group, a guanidino group, a Cy-Cy cycloalkyl group, a C;-C¢ alkexy group, a Cy-Cg
alkylthio group, a phenyl group optionally substituted with one or more of a
halogen atom, a hydroxy group, a C;-Cg alkyl group, a C;-Cg alkoXxy 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,-Cy alkanoylanino group, a C;~Cy N-alkylcarbamoyl gzoup, a C:-Cy alkylsulfonyl
grzoup, an amino group, a mono{C;-Cs alkyllamino group, a di(g;-C; alkyl)anino
group, or an arcnatic heterocyclic group having 1-3 of heteroatcms selected from
the group consisting of an oxygen atom, 2 sulfur atom, a nitregen atem, or a
combinacionthe:eofandop:ionallycondens:dwithbenzenering,o:R‘andRstaken

together form a 3 to 6 membered cyclic hydrocarbon;
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p represents 0 or 1;

g represents 0 or 1;

G is a group zepresented by -CO-, -50;-, -C0-0-, -NR’-co-, -CO-NR'-,
“RE=-CO=NH~, =NH4-CS~-NH-, -NR'~50,-, -SO;-NR’-, ~NH-CO-0-, or -0-CO-NH-, wherein.
R'is ahydrogenatomor a Cy)-C; alkyl group, or R'taken together with R’ represents
C;-Cy alkylene group:;

R'is aghenyl croup, 2 C;-Cy cycloalkyl group, 2 C;=C, cycloalkenyl group,
2benzyl group, or anazcmatic heterocyclicgrouphaving 1-3 hetercatoms selected
frem the group consisting of an oxygen atom, a sulfur atonm, a nitrogen atom,
or a cozbinatien 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 hetercatecms selected from the group consisting of an oxygen atom,
a sulfuz atom, 2 nitregen atom, or a combination thereof, to form a condensed
ring, and the phenyl group, C;-C; cycloalkyl group, C;-Cs cycloalkenyl group,
benzyl ¢croup, 2-omatic heterocyclic group, or condensed ring may be substituted
with ons or morze of 2 halogen atom, a hydroXy group, a mercapto group, a cyano
gzoup, a nitro group, a thiocyanato group, a carboxy group, a carbamoyl group,
a trifluoromecthyl group, a C;-Cg alkyl group, a C3-C; cycloalkyl group, a Cp-
C; alkenyl group, a C;-Cs z2lkoxy ¢roup, a C)-C; cycloalkyvloxy group, a C;-Cg
alkylthio group, a C;-Cy alkylenedioxy group, a phenyl group, a phenoxy group,
a phenylamino ¢roup, & benzyl group, a benzoyl ¢roup, a phenylsulfinyl group,
a phenylsulfonyl group, a 3-phenylureido group, a C,;-C; alkanoyl group, a Cp;~C;
alkoxycarbonyl group, a C;-C; alkanoyloxy group, a C;-C; alkenoylamino group,
a C;-C; N-alkylcarbamoyl group, a C;-Cg alkylsulfonyl group, 2 phenylcarbamoyl
group, a N,N-di{C;-C; alkyl)sulfanoyl group, an amino group, a mono(C;—Cg
alkyl)amino group, a di(C;-C¢ alkyl)amino group, a benzylamino group, a C;=C,
(2alkexycarbonyl)amino group, a C;-C¢ (alkylsulfonyl)amino group, or a bis{C;~Cq
alkylsulfonyl)amino group, wherein the substituent for the phenyl group, C;-Ca
cycloalkyl group, Cy-C, cycloalkenyl group, benzyl group,_aromatic:heterocyclic
gzeup, ox condensed ring is optionally substituted with one or more of a halogen
atom, a cyano group, a hydroxy group, an amino group, trifluoromethyl gzoup,
a C-C; alkyl group, a C,-C¢ alkoxy group, a C;-C; alkylthio group, a mono({Cy-Cg

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

17. A compound as set forth in claim 16, wherein k = 1 and m = 2 in the above

fermula (I).
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18. A compound as set forth in claim 17, wherein

n=0ir the above formula (I).

19. A compound as set forth in claim 16, wherein

Yy =0, m=3 and n = 1 in the above formula (I).

20. A compound as set forth in claim 16, wherein

¥k =1 andm= 3 in the above formula (I).

21, A compound as set forth in claim 16, wherein

X = 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).

A compound as set forth in claim 16, wherein

26 JUN 2002
PCT/US9SR3254

25.
p=0, ¢g=0and Gis a group represented by -NR'-CO- in the 2beve formula (I).
26. A compound as se:t forth in claim 16, wherein

R? is a hydrogen atom, R® is a hydzogen atom and R’ is a hydzogen atem in the

above fornmula (I).
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27. A corzcund as set forth in claim 16, wherein

the substituvent for the phenyl group, C;-C; cycloalkyl group, arozatic

Leterccyclic gzoup, or ccadensed ring in R! is one or more cf a halogen atom,
2 hydrexy grevp, a €;-C¢ alkyl group, a C;-C¢ alkeayl group, a €;-C; alkoxy group,
a C,-C; alkylthio greup, 2 b;-C. elkylenoxy group, a methylenedioxy grovp, a
N-phenylcarbamoyl gzeup, 21 amino group, a mono(Cy=C¢ alkyl)aming group, or a
di(Cy-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;~Cy cyclezlkyl croup, C3-C, cycloalkenyl

group, tenzyl group, aromatic heterocyclic greoup, o: condensed ring in Rf is

one oz more ¢f a halegen atom, a nitro group, a trifluvoromethyl group, a Cy-C;

alkyl ¢croup, 2 C;=C; alkoxy group, 2 phenvlsulfenyl greup, a C~C, alkanoylamino

group, or an amino ¢roup in the 2bove formula (I).

29. A compound as set forth in claim 16, wherein

1o . :
R' is a2 phenyl group oz an isoxazolyl group in the adbove formula (I).

30. A compound as set forth in claim 16, wherein

R is a2 phenyl group, a furyl group, or a thienyl group in the above formula

{I).
31, A compound as set forth in claim 16, wherein

the chemokine is MI?-la.

32. A compeund as set forth in claim 16, wherein

the chemokine is MC2-1.

33. A comzound as set fcrth in claim 16, wherein
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the chemokine recepior is CCR1.

34. A compound as set forth in claim 16, wherein

the chemokine receptor is CCR2A or CCR23,

3s. A compound, its pharmaceutically acceptable 2cid additjon salt or its

pharmaceutically acceptable C,-C; alkyl addition salt as set forth in clainm 1,

wherein the compound is 4-[(N-(Z-amino-S-chlo:oben:cyl)glycyllaminome:hyll_

l1-{4-chlozobenzyl)piperidine.

36. A compeund, its pharmaceutically acceptable 22id addition salt or its

pharmaceutically accaptable C;-C; alkyl addition salt 2s se: forth in clainm 1,

wherein the compound is 4-[(N-{2-2mino-4, 5~

difluorobenzoyl)glycyl}aminomethyl)-1-({4{-chlozobenzyl)piperidine.

37. A compound, its pharmaceutically acceptable 2cid addition salt or its
> ‘ P L

pharmaceutically acceptable C;~C¢ alkyl addition salt as set forth in claim 1,

wherein the compound is i-[{N-(2~amino-5~

.
A

trifluoromethylbenzoyl)glycyl)aminomethyl) ~1-(4~chlezobenzyl)piperidine.

38. A compound, its pharmaceutically acceptable acid addition salt or its

pharmaceutically acceptable C;~C¢ alkyl addition salt as set forth in clainm 1,

wherein the compound is i-[{N=-(2~amino-5-

oyllglycyllaminomethyl]~1-{4-chlorobenzyl)piperidine,

trifluoromethoxyben:

39, A compound, its pharmaceutically acceptable acid addition salt or its

pharmaceutically acceptable C;-C; alkyl addition salt 2s set forth in clainm l,

wherein the compound is 4-[{N=-(2-amino-4,5~

difluozobenzeyl)glycyl}aminomethyl)-1-(4-bromobenzyl)piperidine,

40. A compound, its pharmaceutically acceptable acid addition salt oz its

phazmaceutically acceptable C;-C¢ 2lkyl addition salt as set foxth in claim 1,

wherein the compound is  1-(2-amino-4-chlorcbenzyl)-4-[{N-(2-amino-5-

trifluozomathylbenzoyl)glycyl)aminomethyl)piperidine.

41, A compound, its pharmaceutically acceptable acid addition salt or its
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pharmaceutically acceptable C;-C¢ alkyl addition salt as set forth in claim 1,
wherein the compound is 1-(3-amino-4-methoxybenzyl)-4-[{N-(2-amino-4,5-

difluorobenzoyl)glycyl)aninomethyl]piperzidine.

42. A compound, its pharmaceutically acceptable acid additien salt or its
pharmaceutically acceptable C,-C; alkyl addition salt as set forth in claim 1,
wherein the cempound is 4-({N-(2-amino-4, 5~
difluorobenzoyl)glycyl)arinomethyl)-1-{4-chloro=-3-

(methylamino)benzyl|piperidine.

43. A ccmpound, its pharmacsutically acceptable acid addition salt or its
pharmaceutically acceptable C;~Cs alkyl addition salt as set %orth in claim 1,
wherein the compound is 4-{(N-(2-2nino-5-
trifluoromethylbenzoyljglycyllaminomethyl]-1-(2-thioxo-2,3~-dihydro-1, 3-

benzoxazol~-5-ylmethyl)piperidine.

44, A compound, its pharmacsutically acceptable acid addition salt or its
pharmaceutically acceptable C;-Cs alkyl addition salt as set forth in claim 1,
wherein the compound is 3-{{N-(2-2amino-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-(2-2mino-5-

trifluoromathylbenzoyl)glycyllamino]~-1- (4-rethoxybenzyl)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)glycyllamino)-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-(2-2mino-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;~C¢ alkyl addition salt as set forth in claim 1,
wherein the compound is 3-[{N-(2-2mino-5-

trifluoromethylbenzoyl)glycyljamino]~1-(4-methylthiobenzyl)pyrrolidine.

49, 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~-(2~2mino~5-

trifluoremethylbenzoyl)glycyl)amino]-1-(4-ethylbenzyl)pyrrolidine.

S0. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceutically acceptable C;-Cs alkyl addition salt as set forth in claim 1,
wherein the compound is 3-[{N-(2-2amino-5-

trifluoromethoxybenzoyl)glycyl}amine)=-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-4é-methoxybenzyl)~-3-[[(N-(2-amino-5-

trifluoromethylbenzoyl)glycyl)amino)pyrrolidine.

52. A compound, its pharmaceutically acceptable acid addition salt or its
pharmaceuticélly acceptable C;-Cg 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 Cy-C¢ alkyl addition salt as set forth in claim 1,
wherein the compound is 3-[[N-{2-amino-5-
trifluoromethylbenzoyl)glycyl)aminoj-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 ir claim 1,
wherein the compound is 3-[{N-{2-amino-5-
trifluoromethylbenzoyl)glycyllamino)=-1-{(1,3~benzoxazcl~5-
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5 ylmethyl)pyrrolidine.
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